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npizootic Status of Natural Tocl of Plaguo in tho USSR
in 19:5%-1956 and an Anelysis of tho Huasures Talken

B. N. Pastulkhov ‘
Jeputy Chioef of tie llain Stato Sonltation Inspoction of the
u¢ni°‘:/ ¢ Ilzaltn USSR,
ntural Teoel of RPlarnus
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he :::m.a‘vaa, in Coq zal Sodn, Yls 1lowor Volga region, the
Ccanseousnous and Transoailnl,
Tho fouitful study of Mzadzuiclan Yo, Mo Pavloskiy on
riscnsoes widlh natural foecalizatlen based ca plague iavesti-
éau*é.s vy Russian and Soviot scientists D. Ks Zabolotniy,
J. e Ct/ Xiy, e Te Gamalcya, D. A Gajasij, I. A. Donin-
lci;, Yo Go Iorff, 1. I, {alcobulhov., N Ne Klodnilskiy, Se X
"krro\ov ; Pe No Stupnitskiy, I. S. Tinkor, M. M. Tikhomi-

cova, Ve e Fodorxrov 4 Be K. Fonyuk, and many others, afford=-
rd the basis for d0uoru1n1ng tie existenco of tho follovwing
wiural focl of plague on tho toerritory of tho U3SR: 1)
Uasplian; '2) Central Asiatic, whiech is divisiblo into plain
And nmountainous portion 3) Ts anscaucasian, and 4) Trans~ -
>alicaliane.

During tho course of atud/ing plaguo nmore than L0 spocic

f sodents and an even largor numbor of spoocies of flecas wcﬂ
ﬁvuonstza.od whlch maintain the focalization of plague, Un-
F oubtedly, not all those rodonts and floas are of the samo

iganificanco in plazue focalizatione.
Tho Caspian focus includes tho Caspian lowlands. The

/ oxisnsive spacus on ths Yorritorxy

Ul

rthwvestorn boundary of the focus basically passos thiough
2 Yergeni helghts and the dnnych somlidosort, including the
fn:lmnd rosions 1ying to the North (Groznyy) and Bast (aouth
2f the 2wt of tho Sulak nivor) to tho castern boundary of
23 Ceucocuse To tho Jorth, on tho right bank of the Volpga
- foculs zitends o the bond of tho Volga River in the
s¢zion o Stalingrad, and in the arca betwoon the Volga and
V ~al Divers, to tho mouth of thoe Kushum River. In tho Bast
1o focus gons across tho Ural River and includos Dzhauboy-
tlnskiy, Tarat/ubins&iy, Taypakskiy wrayons of Zapndno-Kazn-
tnauanska/a Oblast and Kzyl=Kuginslkiy Qayoa of Gur'yovskaya
1 23lnast, Jjoining up with tho Centzral Asiatic focus in tho
e portion of tho Transurals, uwhwerciy ©his boundarior
~3¢ . them are indistinct,

oS
4

! Ir. o stoppo portion of this fccus ihie - .ia voctor and
1";::;., v.. of tho plague infoction is iy Le:lation of s
1 - - ——
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idwart souslilks (Citsllus pj3¢20ug Palle ), from whvich in the
sunIoxtinic, as uho rosult of centact wivthh thaem, cascu con

~ jeceuxr amncng pooplo In tho sandy poxtion of tho focus tho

pandn voctor° of plawuo infoction aro tho moridional jl‘d
(:iordionos morildianus Pall,) and p05"1b1j uno czoonod Jird
(Ms tamavisecinus Palles)e .

In tho auutunuxjnuor,houvo mica [Mus :"'“ulus] and sl
.?0109 whicih are infTocted by plazuo frem gonslilky and jiwds
ovon in u.o swicmortino can participato in trananission of tils
liﬂfootlon 0 mane - !
: Thoe Ccntral Asiatilc focus is tho nost oxbonslve of ¢
SJoviot foeld, It oxtonds from ths oautern shore of tho Case g
oian Soa in the Wost te tho meuniain wangos of sastorn Tyan
Shant and Torbagatay in tho askh, Iés nozthomm ooau*a"y ;
Passos apn;osimntolj along tho sri- AHIns sL/ Plain, noxrith
shero  of tho Aral Soa 1nd coutnorn poart of tho Kazalkhskliy
qolizosopocinile [ﬂaznkn hills 1 o Jhﬁ southern bhoundary £903)
qofond tho limits of tho Sovicet Union, to Tron, Anfu”dl"'ﬂn!
and Chinae. In tho Soutinrost Lno focus joins up with tho Tiin.
‘"1a Minor and ”ranscouc sian focil; in the 1oz thO“ﬁ, with |
s Casplan focus.

Studios of rocont yoars, mzdo'in tho Caonbtral Asiatic
(Toous, glvo us quito a complovo ond smoelils Lldeca about it.:
ho main vectors and ;e”qrvo;r ot nlaw"o ?n-o~"1oa in tho
hlain {(or dosort) region of “his fO”Lu oro tho groat sand
*aus (Rhos bomys opimus Lioht), whlcech, together viun obao
“odcntu, sorve as tho sourco of plajuc in nooplo. n o*"‘ani
slal part in ths distribution of the nplaguc pnthogan in unil
Focu§ is playecd by rod~tailed jirds (lorlonos orythrourus
aray)e .

[ N s e

§
i

w
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e
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In the mountainous porxtion of tho Central Asiatic focis
the plaguec roservoirs areo the Altal marmots (ha*ﬁo+o baiback
ina Katsch) and loug~tailod marmots (M. caudata Gooffrs).
Thoe Transcaucasian focus iz bounded on tho North by
Jol'shoy Kavicazskiy Kharebet [Great Cauwcasian Rango] , whilo
lits southorn boundary passes boeyond the Iinlts of tho Sovietl
Union into Turkoy and Iran. To tho Wost tho focus oxiends
@o tho middls course of the Xura River (region of Rustava)
and to tho Zast, to the Casplan Sca. .
} On thoe toerrltory of tho Transcaucasian focus tho main
role in wailntalining tho plague onzootic is playoed by jirds,,
3os*~oly including tho red-tailed jlrds, {
Tihoe Dransvaikalian focus is part of tho oxtonsivo Conl
wral Asiatic focus, Its southorn pavt bordors on plaguo=- !
onzootic croas of tho Mongolilian PﬁOOLO 5 Republice Tho wosie
>xn boundapry of the focus passos dloung theo Argun‘ Rivor (nenr
who willage of Srodne-Argunsiiy). *he northAvn boundaxry co's
dncidos with the area of dosort.stoppose.  To the Bast the i
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EVEMEE n:tands to Lalko Borun-Toroeys, Tho maln vootor and ro-
L,vvols of plasuo tn thls focus Ls tho tarbagen (1lammota
rnbxrioh Rocido) ;
1\

h

. e Lne .
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A sigailicant feoctor In tho asproad of plague has boon
Samols, .nlun vord dafocted from relonts and theolr fleas, boe-
ouse cascs of plast 1o in cansls woro obsorwvod cnly in placoq
of aollive CpLaOOul avens :cdont" Intostion of peonlo frem |

biﬂk chods o*h"v“od from quartoring them, romoving tholr

‘wals ’ ‘o Lo
helpe oo Csoaloy UG el wdwoiuBe
| I tho USSR thors oo 0o p*?'.za v ras foold of plague
kel colnmostics of )1:3:9 wanns oats ousorved in Russio Whrﬂl
sowvad oo Uho enuso of iufosilion or sooplo (in Odessa ia 1901, B
hDOQ, 1910 and in Ratumi in 1% ul, 1916 and 1921) wero tho rd -
gudts of dnportatlion of plagne infoction into these poris |
Loon

An oxcoptional role in ih 2 rooving of n1w3uo. in iis
sovead and trancmission to man is playod; as is woll knowm,
oy redent ockoparasitos and, ca*of]y, floase o cannot ovo«~
ﬂ&ok Tiw oxtonslvo lnqut¢ ations off this subjoct in tho
JEER mado by Soviet porasitolegisis undor tho sSupervislon
& Profossor Is Go Ioffse Tiho combination of fuadamental in.
f“"”lgwuloub of tho significnnco of various spcoles of flea:

i npatural fock of p laguo ‘made by Yo G. Ioff made it possibie
S0 Woxlk out a nunbor of now concepts which havo cbbtalnsd

wroad vocognition,

c i
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1o Epizootic Status of Natucal Foci in 1954 1956

e e

file in tho past, at t;e ond of tne 19th cont tury and
uhra first quartse of the 20th century, in tho area of tho
agatural focalization of plague plague oplidomics among theo
locel population woro obsorved which in wvarlous ycars took
0r0s and hundrods of haman lives, since approxinmntoly 192&

1SS
sinco ths bimo of oxteonsive dovslonment of mcosures against
slagiuo, casces of plague among poople in the USSR are prac~

.ch“TIJ 0w oncountorod. ‘ iy
5 AL tho samo timo, plaguo eplzootics among rodents obe- i
Clnveod in past yoars continuo ¥o occur even now in a number L;-:
ol TcglOCS of tho area of natural plaguc focis TIn cortain i ‘
_nars, Uho oplvootic included conuidorﬂblo torritory and : {
seourved in acuto and diffuso formse.
: Doforo procoocding with tho charaoctorization of the 1974«
;1956 opizootics wo should presont certain data on tho consus
ard discxibution of tho most important rodents and floas in
Joviot foci,
g Tho Caspian focus. In tho northwost Caspian, in its
35oppo.portlion, tho consus of sousliks and thoir fleas ro=
~ined moro or loss stablo throughout 1954-1956 and . was

4
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rolah;vo)y lowe A soumowhat incroascd causliic consus vas
moted in Dagostanslkaya ASSR, Asvralkhanskaya Obhlast and in
ibho southern rayons of Stalingradskaya Oblaste

et S

In tho sandy portion of this focus=«iie Volga~Ural

Isands--both specios of Jjivds and thodx flecas did nob show on{
'marked incrcasc in consus, by and large, in those arcas,
(although in o nuabor of rayens of Gur{'evsmwja Chlast, Logx$u
;ning with 19535, o cortalin incrcaso was observeod in the nwnbor
lof jirds ond tite floas, {
Contral Asiotic Foenuse Tn thoe plain porviélon of Lhils

foous tho consus of Jlrds, [ horo and thoro it is a 1ivtlo aviz
wvard to oxprosq Tho consent of thio word used nero, bCG&LmD
the noun "poschanial nonns "”rbﬁu sand wot' vhon used witn
ono adscculvo and moans i*u' whon used vlth other adjocw—
vivos; as o wratter of ‘fact, thesa anirals are gonorally kaown as “¢ond

. A—————

|
]
()
=t
|
i
i
t

rats"; tho tovam

"eorbil® is also cpplied loosely hore; actually, Ji;dﬂ;

0ra gerbils bolonging to genus. Morieres], in cluding the gyoat sond
rats and rcd-talled Jirds and thoir xlew.)n4rkcdjy doeraasodl
in 195k-1956; howovor, on the torritory of Xara=Kalpalkskayal
ASSR and Kzyl-Ocdinskaya Oblast of XnmalihSSR the ceasus of |
Jirds and groat sand rats and thoir-;loaa remained hugh In

1956, in cortain places of tho
gouthorn rayons of TurkmonSHR, as
‘and Makatskly rayons of Gur
in the consus of great sand rats

woll as in Zhilok

vovskaya Oblast o loecal inoroa

was notod,

skiy

Keasnov shj/ nlauoano in thibd

S0

In tho mountainous part ol thoe Canliral Asiatic foous,
chiofly in Kirgizi8SR, tho marmot consus was hizh ond remninw
od almost stable during those years, <“Tho consus of marmob

fleas was

lowe.

Tronscaucasian Foous.

On tho Apsheron poeninsula,

vhore in 1253 thorse was mass mult ip1lcat¢on of mod~tallod
Jirds, ths consus of these jirds and thelr fleas was marked-
ly reduced in 1954-1956s, An incroased census of jirds and
thelr fleas was obsorved only in the stoppe northwesiorn
rayons of AzorbSSR.
In the Transbaikalian focus tho consus of marmots and
thelr flocas was lowe. A reduction of tho ccnsus of marmots
-1in thils focus occcurring every year should be notede
All tho data on tho census registration of rodonts
and tholr floas givo us basis for boliowving thot with the
oxception of tho roglons indicated above lt was low OVOry=
whero in 1954~1956, which had an indubitablo influence %o
varying degroos on the epizootic procosses in natural foci. v
In the last three ysars in all tho foci 2,643 culturos '
of tho . plazuo microbo woro isolated from rodonts and tholr
actOpara51co from sousliks, six culturos; from marmots,
86; from grouo sand rats and jirds, 975; from other rodonts!,
10; and from floas and other rodent ectoparasites, 1,566
iy * EYY
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b
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LaulSurese Fros those, in 1957, 1,332 cultures woro lsolatod
er), 392 culbures.

fin 1955, 719, aad in 1956 {up to 1 Novrenb

i T shall pyoesent thso firces for isolation of plaguo
leultures for tho soparato focls

i Tn tho Cacpion focus in throo yoors only fivo plaguo
“lerebo culturos woro isolateds fwo of thase culsures woxo
Lobtainod on tho territery- of Astrakhanskaya Cblasi, includ~g
iing ciia culsure whioh was isolated in April 1954 from a
conoun of Jorboas (3cixtopada tolum Liehta) cought dn tho
iVolga rogion, and another in 1955 from o dendzqousllk fopnd
Cin Bharobalinsikiy Rayon on Hhs bowdow of Gun'yovskaya Ovblagt.
“ins othwry whroo sultures weowo obiainod in Kizdllyurtovskiy
Cleyonr of Doagesieonskaya ASSR in oy 1956; of theso, two wore fr?m
tans badics of 2soucsiils und ono, from floas tokon from sousl%k

‘. -
p il VN

il

[y
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e

Tn ouhor yoars, in Astonlhianikayd Oblact and Bmgsstan'
S50, just as in tho ol oblasits of tho Caspian foc
sinsobios wore found in tho onitlxo porviod. ]
tio Comtral Asintic focus during these threo yoors
wltunes of a plaguo micribo were lsolated. I Shall !
a charactoristics of +4ho opizootlc status of Contral
individusl republics and oblasts,.
Tu 550 active diffuso epilzooticsoscurring anong
and rats arnd Jjirds, whioch bogan in 1953, onlofly
ho rodebailod jirds, continued during 1954-1955 cn
5 torvitory of Kracnovedslaya and Ashihabadskaya oblasts,
‘Curlng chase two yoars 1,279 cultures of tho plaguo pathogﬂ
lroro isolatod from rodonts and their octoparasitos from 196
“soints', whoroby about 1,000 cultures wero obtainod from
flcue cought in tho holes of groat sand rats and jirds. I
addition, in 1955=1956 throe cultures of the plaguo patho~
=i woro isolated in Tashauskaya Oblast; of those, ono culs
| Svmo was obZainced from a great sand rat in 1955 caught 110

i
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‘rilometers to tho southwost of the city of Tashauz; two cule-
Cueros i 1930 woro Salton from £loas which wero obtainod fram

b soah sond rat holos in Talhtinslkly Rayone In Krasnovods

clayva and Ashkhobadskaya oblasts in 1956 it was impossibloe

i Lo find plaguo erpong tho wodents, ‘ i
! In UzbelkSSR in 195%=1955 108 nlague mierobs culbtures :
Loospo isolabtod from red=tailod and moridional jirds and thelir '
{22ons foen 20 Ypoints" of Tamdinskly Rayon of Bukharskaya
'oulaste In 1956, in this aroa no culturos wvoro isolatod.

: In addition, in Uzbolkistan in three yoars 270 suliurd

© . owe isolatcd on the torritory of Karae=Kalpaliskaya ASSR f£rq

_-oat sand rats and moridional Jlirds and tholr floas. Thord

‘L7, 70 culturos woro isolatod in 1954%; 138, in 1955 from

. wadents’ caught in tho environs of tho villago of 'Kipchal

~long tho odgo of the Kyzyl-Kumy sands, and 62 culturos in
%,

[
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19356 in tho ﬂOEuJ(’JLlrJ vart of Takhta-Iupyrs {jj “hyon.

Cn tho Loreltory of NazakilSoil,
lles within ¢ho limlts of tho Convral Asiatle focuu,
this pordoed of Uimo 358 cuTturoq of the plaguo pathegon wor
isolatcd at uhO fTollowlng place

In Curiyovskaya Oblast (tno Prizmbinckiy Plain ond
Mengysilak) 255 culturos vors.isolated in thyoo yoars, OF
those, 16 culturos worso obialined in 19:L frem proat sand
Tats, from tho duoxrf souslik ond thoelx florcs dn Zihdlolon
slely Qnyon and two .culivuros in tho south of Haaoysq“«v

In 1935, an opizootic in MNangysoshlall oscurrod in an
1lvo form, aud onthe teorlitory of tnavchenkovsliy and Mongzl
vausskiy rayons 150 culiuros wors isolated from pgroot sand
rats and rod-~tollod jirds and tholr floas.
In tho spring of 1956 tho opizootic in Ilangistans
Royon conftinuod, and in tho auﬁumn an tcopuloual 7@
oplzootic of plapgue was domonstiated among grent sand v
in Zhllokosinsily and Makatskiy rayons, whlch lnciuded
oil 1“Lustr¢al roglon and a yallioad lino cluost oo %l
city of Guriyev %o Dosoo; statione In oall, in 19556 86
turos of tho prguo pathogon wore lsolatod,

In &A/inrdinskaya Onlaat sovoxro opluootlices omong

“

.hhc lino of the Oremburg Railioad, waoreby in 1954 an opl-
’7ootio wvas rocordod alse to tho northeast of tho city of
Arallsk and on tho loft bank of tho uyruna;' Rivor. In aLJ
i this yoar 96 culturos of tho plaguo microbo woro 1sola
from 28 "poinitsh In 1955 tho epizmoovic was found on uno

lserritory of AT al sk, Karmanchinslkly and Kozalinskiy ayens
chero 165 cultiures of the plague pabhonon woro .lsolated rro%
at
In 1956, along the Baykihozhinskaya and Karake

she groat sand rats and moridional jirds and their floas
38 "poxﬁts".
;ngkaya highways and to tho oaat of fhe city of Aral's
cultures wore isolatod from 20 "points',

In charactoerizing ths eplzootioc in Kzyl=0rdinskaya
Oblast it should be noted that in 19s54=1955 tho opirootic
oztundod to tho southwestorn portion of Knregandinsk&ya
Dblaut on tho border of Kzyl-Ordinskaya Oblost, whoxo fron
:5 Inoints' 19 plagus tlerobo culduroes wore lsolated foom

sand rats. uubil this timo plaguo opizootios had

k 43

{

Nroat
nevor boen rocordod in Karagandinslaya Oblast,

In Taldy=-Kurganskaya QOblast (Sary-~Ishik~0Otrau Sonds),
iMoo plagus opizooticshad not boon obsorved since 1950, .
Tive cultures wore ilisolated in the summor and autuna of 195
'on the toerritory of Karatamskly Rayou, including four cul=-
wures from groat sand rats and ono from fleas,
; inally, in Alma=Atinsliaya Oblast an oplzootic was
found on <he torritory of Narynkollslkiy Rayon, whoro in 195

1

g~

in tho poart of 1t uhlch

Jo13 e

Lo

cal-

ireat sand rats wore recorded in tho last thren yoars a1on~}
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il 1955 fTour ecullures off tho plajus pathoegon WoXo ilzolutoea
Joouw warsots and tholr floase. . |
Tn KirgisndSR in tho threo yeurs 263 culturcs of plajuomis
svebo wero isolated fyrom marmots and thelr octoparasitos in

[FERPN

-
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Lo onnsconskiLy,, Polkrovelkiy aad Dzhsty-Ogunskiy SYIvs [qgicl

csands] and Vostochniy AMsay Vallsy)s. Thoroby, tho majority

of theso culiuroes, wsounting to 166, was isolateod in 1956,
Uiubin Shs Linits of the Transcaucasian focus in 1950

10 epicootics wove wocordeds JTn 1955-1956 130 culluros of

s pathognsa woro iLsolatoed on tho torzitoxy of Azorb-

RN 2 % S

SJR, Tihess in 1953 an active eplzootic was found in rod=tarl-
' Jiads including tho ontiro Apchoron peninsula and roglong
Uccatcd Lo tho nor-th of Balm, Thorehy, in 1935 tho plaguo
%pizoati* inciuded the central and‘northyosbﬁrn portlons of
pm;wbaydzhananovl“kLskiyo Safarallyovsikly, husumuizmaylov~
Llddor, Taunsidy, Agdzhabodinskiy rayondg and ocamo closo GO the
ﬁonnﬂory of Goorgiae. In all, in 1955 127 culiurocs of the'
ylogue pathwgon woro lsolatods In 19856, tho culturos of vha

Hlosuo mierobe woro isolated in “ho same aroas as woll as in
Uhnaithorskiy Royone Twonby=theoo cultures wero lsolatoed,

Shicefly frem fleas and dicks of the rod=talled jlrds.

Tho Transhailkalian foouz, in contrast to thnp othor nasur-

hl foci, 15 in a burnode-oul state. From 1947 through 1956,
Hospito careful invectigation, not a cinglo culdure of tho
sloguo miceobo was isolatod in tho Transbalkal,

| Mzalyzing tho epizootic processos which occurzod in 195

1085 oun tho Gerritory of 2ll tho natuxal foci it may bo sald
}i%ory was included by tho plaguc opizootics, and thoy as a
hole showod a tendency toward decreasinge. This also had an
influcnce on the progrossivo rcduction in the total number of

[~ &l

blaguo microbe culturcs isolated in natural foci of the USSK
Swory yoar in the poriod from 1954 through 1956 (soo abovo).

'
!

L

C7o opizmootic -was found in 1954 in the Central Asiatic focug

a2 the bovritorics of the Tuvkmon3SSR, UzbekSSR (including Ko-

ceXaloaliskaya ASSR) and Kzyl~Ordinskaya Oblast of KazalkhSsSH.
‘ In 2955, the number of places in which activo epizootics
oo £00d decroasced oven further, although on the torritors
Los of sac Central Asiatic, Transbaillkalian and partly in thd
i odic . Joci (Keyl-Ordinsikaya and CGurlyovskaya Oblasts of

L KiniSd, UzbokSSR togothor with Kara=-Xolpakskaya ASSR and

.DESER) the plague opizootics continued to ocour quite

.cucoly and oncompass relatively large territorilos in placos.
\ Fiually, in 1956 tho activity of tho natural plaguoc fooi
ononcad sbharply, Which wag_ erncassed dn a parficula

a— 7 me— Best Available Gopy |

Tso,e-kulisiaya and Tyan!=Shanfskzaya oblasts (tho rojion of Np-

Jhnt by ccuparison with tko poriod boefore 1954 a smallor toxj-

i In 1955, the plague opizootics wore still occurring actiype
'ly, alithough in this year by ccemparison with 1953 a deoroeassc in
Lo epizootic acSivity was noted in a nunbor of placos. An:ﬁt~
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cloar~ocut mannor in West Turlmonla, in tho contral,southors
and uorihorn parts of Kyuyleumy. In Kara-Kalpakskayon ASSK
and Kzyl-Ordinskaya and Gur'yovskaya Oblasts of KazakhSSR

local " acute epirootics of pli:suc continuode. ,

In contrast to what has beon stated, in the mountalnous
rogions of the Contx~,l Asiatic focus tho plague opilzootic
had quits an aciivo course durlingzg all tho Lhwoe yoars amoug
tho marmots. It should be omphasized “hat in tho throo yoanrs
boinz do3oribed tho eplrootics woroe found in new placos,
whoro thoy had nover been recordod boforo, namely: in 195061,
on tho sltappo areas of the middle portion of Kurinskaya
Plain in Azexbaydzhan; in 1954-1955, in tho southwestern
part of Karagandinskaya Oblast, and in 1956, in now places
on the torritory of Dagestanzkaya ASSR,.

An ovaluation of the ocourse of plaguo oplzootics in
past yoars with consideration of tho consus of rodents and
flens in 1956 and the suspoctod consus of thom in 1957 undo;
the spoocific conditions of various natural foci permits us
to supposo that in 1957 it is possible to oxpoot a cortain
inorecaso in tho oplzootic activity of plague in a numher of
tho foci. This obligos us to inoroaso investigative and prp-
phylactioc work in the foci,

In the Casplan focus chiofly tho torritory of Astrakhap-.
skaye. Oblast, tho castern part of CGroznonskaya Oblast, tho
northoastorn part of Stavropol'skiy Kray and the lowland
portion of Dagostanskaya ASSR dosorve concontratod ationtioc
boro, the probabllity has not boon rulod out of ococurronco
of local plaguo oplzootics among sousliks. On the loft ban
of the Volga, spocifically in the Volga~Ural sands, the oo~
curronco of local oplzootles amcng great sand rats and jird
is possiblo. )

In tho Contral Asiatic focus ithe torritory of Gur'yov-
skaya and Kzyl-Ordinskaya oblasts and Kara-Kalpakskaya ASSR
1cservos speclal attontion; horo, plaguo oplzootics can on
coupass new spacaes and proceod in an active form. In Turk-
nenSSR it is also possible to suspoct an lnorocase in the opi-~
' zootic process. Thodcmonstration of various opizootic "pcinis"
in Karagandinskaya, Yuzhnaya~Kazakhstanskaya and Dzhambul'!
skaya oblasts is entirely possible. _

The mountalnous portion of tho Contral Aslatic focus
should, as beforo, bo in the conter of our attontion, bo= :
causo epizootlics of plague among the marmots will apparently
ooour in an aoctive form in 1957 also.

In tho Transcaucasian foocus the stoppe regions of Azerb-
SSR desorve specilal attention, bescauso plague opizootiocs
among great sand rats and jirds will possibly inorease and
can encémpass now territory; the possiblility has not beon
liulod out of the ponetration of tho opizootic into tho torri-

iz}
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Lory of Goorg33R and the ronowal of it in tho Apshoron pondis
sula,.

In tho Transbailkalian focus thoxo 18 no reason to eoxped
the oocurrence of a plague epizootioc,

Organizational Structure and Arrangoment of the System
of Plague Institutions,

Tho organizational structure and arrangenent of tho sys

opidomic and epizootic situation whioh has beon built up vi
rorsard to plague in the USSR and in adjacent countries. Io
yoars of oxporionce 3in the organis.."ion and in the existoncq
of tho plaguo systom as a singlo cuatralizod syztem has sShoW
tho full advantages of it, Such a contralization has contrj
buted to complete nnd timoly fulfillment of the main task
confronting the plaguo system, that of providing opidemic
krolfare in tho country with regard to plague. The oxisting
structural principles of tho plague systom have mado 1t pos-
3ible to take all measuros for prophylaxis and control of

lague without rogard {o administrative boundaries of ropubs
lio0s, krays or oblaats througih th- porsonnol and facilltios
of the entire system of plazuo inatitutioens.

In accordanoce with this, in 19354-1956 tho torritories
acoommodated by tho plague institutes and stations wore re~
visod; now plague stations and dopartments wore organized.
At tho same time, part of the plague institutions was elim-
inated or reorganizod.

Al the present time, the system of pley.o institutions
inocludes five plague scientific rosoarch institutes, oighteq
plague stations (with 72 departments), five port plague labd
orateries and two ¢clty and port plague obserxrvation stationsﬁ

tom of plaguo institutions has boon constructed basod on th?

Sanitary-Prophylactic and Antiepidemic Plague Measures

The systematic and timoly accomplishuont ¢f a combinaw=
tion of sanitary-prophylactic moasuros has played a tromone-
Klous part in assuring opidomic wolfare with rogard to plagug
In the investigativo work, aside from pormanent plague in-

stitutions, 528 provisional epldemiological detachmonts werg

included; of theso, 181 wore started in 1954; 182, in 1955;
165 detachments, in 1956,

rooennalssanco developed by thoe plague institutos made it
ossible to investigate more oxtonsive territories by com~
rison with the provious perlod.
By epizoctological investigation, that is by systematic
bsorvation of the status and oonsus of rodents and their
leas and investigation of them for plague infection alxost

18 KF

Tho now tactics of opidemiologiocgl
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L3l torecltorlos with active and throavonod plaguo weroe kne ]
cludcd in 1954-1956. DBvousy year, un to 40,000,000 hostaros
of Ciold aroca ~s well as a numbor of ports and large lnhab-
Ltat..d place3 aro inocludod in this iuvostigation.

In 195%<1955 more than 2,000,000 rodonts and about
10,000,000 ootoparasitos woro subjoctod to bactoriological
riomination, In this vory important work a now mothod of
%pi:ootologioal investigation was usod on a lairgo ccals,
Haking it possible not only to includo largo itorclivirles buy
kl:o to dotermino thoixr aopizootic status with rozard to
Rlaguo in a short poried of timo. This wos achloved by moar
30 a difforontiated approanoch to tho investipgation of one tor
vitory or anothor in accordance with tho provloms confrontis
lsho iavostigators: in somo on3us oxtonaive usoe vas umude of
investigation ochiefly of cotoparasites; in otior casos, oome
>incd investigation of both rodents and octoparasites,

Tho invostigation mado in thoso years affoirdod tho pos-

5ibility of timely doteotion of ocortain charactoristics of
he courso of the epizootis process, whioh facilitated the
Pottor pPlanning and accomplishmont of propuylactio plague
UgaASuUrose
In taking the sanitary-prophylactic moasures for the
burrent poriod the plague institutions gave serious atton-
Sion to systomatic cobsexrvation of tho state of hoalth of the
population in rogions onzootic for plaguo. This work was
lone not only by workors of plaguo institutions, but wvorkors
Pr the genoral medical systom wero also brought in for it,
tithout whom, undoubtedly, it would havo boen impossiblo teo
arry out tho medical observation completely. Proper por-
forzanco of this work should havo contributod to timoly do=
oction of the firast casos of plague in the population if
fhcro vere any as woll as excluding cases ocourring from oon
cact and exportation of the infootion beyond tho limits of
ho focus, In the light of our knowledge about tho treatmon
f plague tho proper organirzation of tho obsorvation of the
tate of hoalth of the populaticn was ablo to assuro the pos
ibility of timely application of specific troatment, if
atients had booen detected, and, by the same tolton, roduoce
ho mortality rate in plague. '

In accordanve with the prophylacilic trond of Soviet pub
ic health the ocontrol of rodents in tho aroa of natural
laguo fool is regarded as ons of the most radical plague
easures. At the some timo, 1t is oxpodient to rewvise oriti
ally the principles of planning extermination work in the
uture for the purpose of making thom more purposeful,

Redont oxtormination in the area of natural plague fool

uring the period of time being reported, as in provious ysats,

as conduoted as a plannod governument measure, and it was

3
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doine on & broad scale. In total, in 1954-1956 tha efforts

izado ajgainst various typo3d of rodonts--~the voctors and roso
<:) volirs of tho plague microbo~=woro nado on 18,332,300 hootar
of flold aroa; of thoso, 12,641,800 hoctaros woro on tho
torritory of the Casplan focus; 4,501,000 hoctaros on tho L
Contral Asiatioc foocus;y 1,027,900 hoctaros on tho Transoaucng=
ian focus; and 161,600 heotaros on tho Transbalkalian focus}
. In tho Caspian foocus, inoluding tho northwost Casplan,
. iho oxtormination of sousliks was accomplishied on 4,657,300
noctares and of various spooios of . sat sand rats and Jird3g,
: on 7,743,300 hootareg. In tho Contral Asiatic focus tho
. control of differont spoocios of great sand rats and jirds
‘ was cariiecd out over an area of 4,005,000 hoctares, and of
warmots, on an arca of 491,100 hectaros. In tho Transbal-
%alian focus marmots wore oxterminated on an arca of 153,60
hectarese Tho oxtormination of mouse-liko rodents in all
foci was acoomplished over an area of 245,100 heootares,

Note should bo mado of tho incorporation of new mothad

of controlllng rodents, dovoloped by Soviet spocianlists,
particularly tho oxtensive application of poiscnod baits and
ozpansion of the arsenal of toxins usod,
Rodent extormination in the area of natural plague foci
a5 aceoimplishod with differont purposes, In the Casplan
focus, spooifically in its Volga right-bank portion, that
iz, on tho teorritory of Astrakhanskaya, Rostovskaya, Stalin~
o cradskaya and Groznenskaya oblasts, Stavropol'skiy Kray and Dpe

mostanskaya ASSR the extormination oporations wore aocompliahe{
with the aim of oliminating the natural focalization of
plaguo. South of the Volga~Ural sands (within the limits of
Cur'yovskaya COblast and the loft-~bank portion of Astrakhane~
skaya Oblast), in Zapadno~Kazakhstanskaya and Chitinskayes
' oblasts the purpose of the extermination oporations was the
i provontion of tho possibility of the development of an opi~
|

A

;3

fnle

zootic, In the other places, chiofly in the Contral Asiatigd
} and Transcaucasian focl, eoxterminotion op erations were
{ carricd out with tho aim of suppressing active plaogue epi~
\ zootics and oreating tho so-called "protoctive zones" for thé
purpose of lessening thoe possibility of plague infection of
peoplo.
. Systomatio extormination of rodonts contributed to re~
ducing thoir consus, although this was brief and unstable
foir cortain spooies of rodonts (for oxamplo, great sand rat:
. and jirds), and, by the same token, led to a reduotion in thg
infoctivoness of the fooi. There 18 no doubt of the faot
fhat through tho operations on rodoant extermination alone a

radical Amprovomont of the situation was achieved in the
worthwcstorn portion of the Caspian natural foous, and com~
eloto olimination of a plague epizootlic over a considerable

@)
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portion of it (Stalingradskaya and Rostovskaya oblasts.
Stavropoliskiy Xray in 19%%). In tho southsrn zono of tho
Volga«Ural sands ropoatod oxtormination of greoat saud rats
and Jirds sver larpe torritories in recont yoars mado it
possible to achlove a satisfoctory antiopidemic offoct,
In the Transbaikalian focus tho oporatiosns conductod made 1
po3s8ible markedly te¢ reduce the marmot oonsus and improvo
tho focus radically. The problem of finding slmplor ard
mnors eoonomioal forms of kooping tho marmot consus at a loy
level in the Transbalkal confronts tho plaguo organization
of Siberia and the Far East,

Woe Should pelnt partiocularly to the broad oxpsriouce OE;

(33

the AzerbSSR in simultanoeous dostruotiom of rod«tailed jixd
and thoir floas by moans of using fusod cyanidos in a mixtu
with hoxachlorans. A8 tho rosult of these oporations a
rapid and relativoly stablo supprossion of tho eplzootic
was achieved,

Along with operations on tho extermination of rodoents
under fleld oconditions plaguo institutions have methodicall
carried out operations on doratirzation, insocct olimination
and disinfootion of inhabited places on a large scale. How
over, these operationaz were not always conducted with con-
sideration of the opizootological and epidomiological nocos
sity. In 1954-1956 doratirzation was conductod in a volume
of 63,805,600 square meters; inscot olimination and disin=-
foction, in a volumo of 14,282,300 squaroc metors.

In tho gonoral system of prophylactic moasuros consid-
erablo attention has boen given to vaccination and rovacoing
ation of the population. This measuro was taken chiofly foy

3

opidemiological indications and was concontratod in aroas oh=

zootic for plague. Practice has shown that the porcutancouy
notnod of vacoination is most acceptable. Despito the fact
that the lutraedermal method of vaccination gives tho groatolft
and most stable immunity acocording to oxperimental data, itg
use on a broad scale proved to be impraotical in oconnootion
with the conaidorable frequency of side~effocts of the vac—
cine after the intradormal method of administoring it and
the diffiouléy of organizing largo-scale vaccination eof the
population by this mothod. In 1954-1956 2,013,100 persons
were. inosulated with living bivalent plaguo vaccino,

Scientific Rosearch Work

Along with the practical aciiv.ity sciontifis research
work has beea extensively developcd in Soviet plague insti-
tutes and atations during this poriod of timo, Scientifio
resocarch work in the plague institutes and stations was
l?irootcd chiefly at solving probloms associated with the
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supprossion and olimination of tho natural plaguo fool in
19541956, The solontific topics in opidomiology, mioro-
blology, zoology, and parasitology woro subordinatoed to thi
main problem. In 1956, of a total numbor of 258 topics tho
plaguo institutos worked out 169 and tho poriphoral plaguo
institutions, 89 topiecs.

Study of tho focalization of infootious diseases in th
light of gconoral biological ponoralizations and tho thoory
of Acadsuician Yo. N. Pavloskiy concerniung tho natural focajle-
Jzation of arthropod-horno dissasos has found its roflootiok
in the sciontifio resoarch work of Soviot plaguo institutlogs,
In turn, this in lorge moasuro has contribuiod to uncevorini
ithe rulos and rogulations of plaguo movement in tho natural
foci and oliwination of this infeotion,

I consider it necossary to noto a numbor of works ac-
complishod by plague institutions ii, tho past throo yoars
vhich are of groat praotical importanco, As tho result of
a throo=yoar expcditionary operation a study was made of thod
basic facltors in thc¢ natural focalization of plague in Turkp
nonia. Specifically, tho mochanism of transmission o{ the
opizootic from season to socason undor the conditions of
Turlkmienia was studiod; tho epizectologiocal and copidemiolegi-
cal roles of the great sand rats and rod-tailed jirds wore
dofinoed; cortain speocific characteoristics of tho offoct of
fleas on tho epizoctic procoss and the possibility of
infection of poople wore doteotod.

llajoxr expoeditionary invostigations wore made on the
study of tho mechanism of infection of oamols with plaguo
and a soarch for prophylaotic agonts against plague in thom
As the rosult of tho work done, together with a number of
oexporiments on infootion of camels with plague by difforen;
wmothods, it vwas possible even in 1955 to detormino the ad-
visability of inooulating camols with living plague vaccino

A study was mado of new forms and tactics of invostiga
ing territories enzootic for plague. The matorial of this
work constituted the basis for revising existing mothodolog
ical principles of investigation and made it possible to pro=-
cood in praoctice to new forms of investigative work.

In an extensive exporiment a study was made of the prob-
loms of treatmont and emersency prophylaxis of plague. As
the rosult of this work an efficlilent system was propesed fof
using the must eoffeoctive proparations; the advantage was
shown of using streptomyoin and other antibiotios ovor ther
apy with sulfonamides; the mechanism of aotion of antibiotie¢s
vas olarified, The work dono made it possible to work out
instructions €or the treatmont of plague, which have already
boen used in praotioce in antiopidemio work.

A 1 d (1}

L An important measure for the prophylaxis of plaguo was
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dcvolopod by means of simultanoous effects on both tho ro-
sorvoirs of the plagus miorobe, rodents, and ita vectors,
fleas, =

Tho possibility of application of this mothod undor in
dustrial coniitions was provod by tho work done; this makos
it possible to recommoend it for practical application as a L
mothod which makes it possible in a short time to rondorxr th

[}

up prospects for moroe rapid improvemont of natural foci and
dofinitive olimination of a plague enzootlc in thom, Howov

area of a frosh epirootio innocuous, This mothod also opont
2Y]

it should bo omphasizod that tho problem of a wmarkod increago

in tho productivity of work of simultanoous oxtormination of
rodents and their octoparasitos confronts the plague orgonip
zation,

A number of mothods have boon improvoed for controlling
rodonts and chilefly the mothod of poisonod baits as appliod
€0 sousliks and various types of great sand rats and jirds.
Inprovomonts in the gas method of controlling marmots has
mode it possible to develop oconsidorably morc extonsive ox=~
termination measuros for these plague vectors in tho moun-
tainous reogions of Contral Asia and in the Transbailkal than
was possiblo previously.

Timo does not pormit a more detailod discussion of the

volumo and results of sciontific research work done by placke'

institutions, A large number of tho sciontific topics on
luprovement of diagnostio methods for plague, on tho study
of the blology and ecology of vectors and resorvoira of tho
infection and others wero subordinated to the main problom,
study of the natural fooci of plague.

Tho Problems Next in Turne.

W

From the materials prosented above it is cloar that th
Plague system has mado dofinito achieveomonts both in organi
zational~practioal aotivity and in sociontific research work)
Hovwover, even greater problems, associatod with the further
1m£§ovoment of the natural fooi, oconfront the plague organi
za Oone

FAirst of all, it is necessary to devolop taotics and
riothods of suppressing the aotivity of each natural plague
focus soparately, and in some ¢asos alsg completo eliminae
tion of this foous on tho basis of studying its structure
and rules and regulations of the coursoc of opizootiocs in ac

cordance with the landscape characteristics of its territor:
ies,

1)

—.
L |

Closely connocted with the solution of thie problem is
extensive epizootological investigation of all natural fooi

Fn the Caspian focus the right-bank and loft-bank portions
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of A:ur“-uﬂx,kuya Oblast, Gur'yovskaya Oblast, xpndrOawaza
hsianskaya Oblast (chiofly the rayons bounding uur /ov,kwjaI
and Assralhanskaya oblnste) should bo included in tlo invos
vigrélons,  In Stavropol'skiy Kray, Groznonshkaya Oblast and l
Dugostunskaya ASSR Lho ontiso. stcppe aroa, chlofly tho Blaol
Tarth and Nogaysk stoppoes, should bo davestigatod,

In tho Contral Asiatic focus tho main attoation should
he siven to tho invostigation of tho southcastorn portion o:
FurfyUVPRA/a Oblast, southeastorn Kara Kumy, tho ccnbtral po1
“lon of wostorn Kyzyl-Kumy, Juxharshay\. Khorozmskaya, Kash!
11L'lnskay1 and Surkhan=~Dar’® inskaya oblasts, tho rayons of
1130 Moaxtlicastorn Urals, Golodnaya Siop'!, Muyun-{uny sands
and Sary~-Ishik-Otrau=~4n tho plailn portion of the focus~-and
Alna=Atinskaya oblast, XirglzSSR and Tadzhilk3SR, in its
sieuntainous part,

In tho Transcaucasian focus tae Apuhoron roeninsula and

S3R should bo investipgateds. In GoorgSSR and ArmSSR mainly

SSR and Turkoy and Iran,
In the Transbalkalian focu3 mothodiocal obLservations

inz tho Mongolian Peoplo's Ropublic should bo oxaminod more
carofully.

In tho organization of tho invostigation of ArmSSR,
yorgSSR, TurkmenSSR, TadzhikSSR, KazalkhSSR, Buryat-)Mongol!
ckaya ASSR and Tuvinskaya Oblast considoration should be
oivon to tho possibility of importation of plague from ad=-
jacont countries which have natural foocl of this disonso.
spocifically, from Iran, Turkey, the Mongolian Peoplo's Ro-
bublio, and the Chinoso People's Ropublic.

A socond ilmportant problem is the continuation of opordg
tions on the porfection of tho methods of conltrolling variot
ipocios of rodents. It 18 necessary to dovelop effoective
iothods for application of poisoned baits in controlling all
tho main 8pocies of rodents and particularly to s0lve the

“inroblom of the sulitability of the bait method of oxtorminati):

tho dvarf souslik in the southoern zone ¢f its area of distri
wutlon,
Tho basis of tho dotermination of the aroas on which

citormination of rodonts and actoparasites should be accom=

blishod in a plannecd manner, should be epilzootological sub-

Ftantintion with consideration of possible and alroady posed
robloms on tho complete elimination and radical improvemont
f natural fool in which this i3 possiblo.

\ A mothk¢d should be worked out for making predioctions of

cho possible oocurrence of epizootics among rodents in ordor

tho stoppe (or plain) rogions of AzorbSSR roaching to Goorg

a1 invostigation should bo made of the rogleons bounding Aon

shiould boe ostablishod of tho ontiroe focus; the rogions bound

e m.m;m.ww-wuwmflf
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%o aveld the unexpeoted happenings such as ocourroed in 19344
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1956 in a numbor of fooi,

Ve do not bavo at our disposal comploto data for tho
characterization ¢f Soviot natural plaguo foci. Tho char~
acteristics of various ool have not yot boon adequatoly
studiod by plaﬁue institutions. This has in some cases led
to "unexpocted" occurrencos of opizootisc complications,

. On the territory under supervision by the Turlenon, Gur
yovskaya, Azorbaydzh~n and some¢ othor plaguo statlions a num
bor of natural faotoirz contributing to inoroase of tho
rodont consus and that of thelr octoparasitos precedod the
appoaranco of active oplrootics among tho ruins; hovover,
those factors and oven the mass sproad of rodonts woro un-
known to speclalists in tho rlasus institutions mentioneod
above,

Work on the 8study of tho most effoctivo moans and moih
ods of immunizing tho population against plaguo which wonld
satisfy all the roequiroments of mass vaccination, that i3,
would give a bigh dogroo of immunity with fow side offects
and would bo oconvoniont in an organizational rospoot, do-
sorve special attention. A soarch for now vacoino strains
with good immuncgenicity is also needod.

- Aside from the rosolution of those topics and probloms
mentioned above plague organirations should: a) intonsify
oporations on the further testing of the thorapoutio e¢ffoct
ivoness of antiblotios and ohomothorapoutio proparations fo
tho treatmont of plague; b) intensify investigations on im
proving tho production of diagnostio, prophylactic and thor

‘-
peutlos baotorials by moans of mochanizing all tho industrini

pProcoesses and improving the quality of the proparations pro
ducod; ©) intomsify considerably resoarch on plaguo micro=
b.ology. chiefly on doveloping the fundamentals and methods
of oarly and accurate diagnosis,

In carrying out practical and scientific research oper
tions on plaguo of great importance is proper arrangeniont a
the organizationael structure of tho plague institutions. Th
plagre institutos should reviase the arrangement of their
plague institutions with oconsideration of maximum covorage
of all the natural plague foci with their activity. Unfor-
tunately, to date this problom has not beon ocomplotely and
proporly solved. The problem of combining small dopartmont
and laboratoxries with the main laboratorios in the institut
has not been solvod oither.

In tho report light was thrown on the epizootic and op
demic status of the natural plague foci; a brief analysis
vas given of the moasuros taken and the main prospucts of
work outlined for the next few years.

g

¥ v 4

An analysis of all the facts which we know of at prosofit

kin' the 1ight of ourrent knowledge of the natucal focalizati
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Suryat-Mongol®skaya ASSR.

of plaguo pormita uws to considors approximatoly tho followin%
torvitorios of tho USSR onzootio and "potontially onzootic"
with rogard to plaguo, roquiring spoclal attontion on tho
part of tho ontiro plague systomi 1) in tho Caspian focus-+
Jitrakihanskaya Oblast, Stnvro?ol'skiy Kray, Groznonsiaya Oby
lost, Dagostanskaya ASSR, Gur
stanskaya Oblast; and tho southorn rogilons of Stalingradska;
Cblast; 2) in the Contral Asiatic focus=-tho Turlmon5SR, T
“1ilkSSR, KirglzSSR, bu:harskaya and Surkhan-Dar'inskaya ob-
lasis and Kara=Kalpaksikkaya A3SR, UzbokSSR, Alma-Atinskaya,
Tildy~invgaaskaya, Xzyl-Ordinskaya, Yuzhnaya-Kazalhstanskay3d
fzhambul'skaya and Aktyubinskaya oblasts and southwost Koratg
Culinskaya Oblast of KazalkowSSR; 3) in tho Transcaucasian
Jocus==tho Apshoron peninsula and all the stoppo rogions
located to tho northwost and southh of Apshoron and bounding
Iran in tho AzorbSSR as woll as the rogilons bounding Azorbay
~han, Turkoy and Iran in tho ArmSSR and tho Tegions bounding
izerbaydzhan and Turkey in the GeorgSSR;: 4) in tho Transbai+

3

ﬁalian foous~~ Chitinskaya Oblast, Tuvinskaya Oblast, and

In conclusion, it should bo noted that tho plague or-
isanizations havo evory possibility for coroating opidomic wol
fare in the Soviet Uniom with rogard to plague.

rT'“r“

yovskaya Oblast, Zapalno=-Kaza'the
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Tho Problem of the Pcleogonosis and History of tho
Natural Plague JFoous in tho lerthwost Caspian Rogzion

Ne P. Mironov

Rostov=-na~Donu Statoe Sciontific Roscarch Plaguo Insti-
tute,

At tho lovel of tho curront dovolopuont of knowlodgo in
tho fiold of goology, palacbiologys biogoogiophy, archoology
and some othor scioncos at the present timo a roal oppertun-
ity has boon outlined for working out probloms of tho occur
ronoo and ostablishimont of the natural fool of many infoct=
ious disoasos inoluding plague. Thoe very frultful toaching
of tho natural focalization of arthropod-borno discasos, th
founder of which is Academiocian Yo. N. Pavloskiy, has con-
tributeod to this to a considerable degrooe. On tho basis of
this toaching & number of Soviot studonts of tho plaguo=-
Io G’C Ioff. N. Io Kﬁlabukhov. No P. Haumov, YUG }lo Rall'.
I. S Tinker, V. N. Fedorov, B. K. Fonyuk and othors-~woricoil
out the most important thooretical prinociplos dealing with
thoe natural foocallzation of plaguo, which also serve as ono
of the main starting points of our rosoarch in tho fiold oitlio
rPaloogonoesis and history of the natural plaguo foocus of tho
northiwvest Caspian roglon, -

It is not by chanoco that in tho northora homisphoro TR
natural focl of plague adaptod thomselves to the southorn
zone of thoe temporato latitudes, not sproading furthor than
50°2-51° north latitude, This fast, as is justifiably noted
by B. K. Foenyuk (1944, page 40), Y,..pcrmits us to suspocid
the oxistenco of some kind of gonoral gouographic rulos and
rogulations of plaguo focalization", which aro absent from
tho othor zones. A dofinite type of climate and landscapo
aro characteristioc of the entire torritory, which goeograph=-
ically includes tho modorn plaguo focl of tho USSR, This i3
the area of open Spacos: desert, semidosert, dry stoppos,
and mountainous desert gteppes, covered chlefly by dwarf
xerophytio vegetation.

For tho purposs of understanding the causes of tho
i.atural focalization of plague this fact is of more than a
little importance, Under conditions of tho relativo drynoss
of tho air and soil processes of putrofaotion of organic
rosidues aro delayod considerably. Tho rodents® nosts aro
voll prosorvod sometimes for sevoral years, whoroby optimun
conditions are oroated for the aoti. ity of ootoparasitos in+

1%

the nest and their longevity is assured. It way bho supposo
Fhat the plague miorobe appeared in the trioocoonoses of such
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arvas of dxy land spocifically, as thoy woro formod, pro-
cosdinz probably from a saprophytic to a parasitie stato at
a dofinito stage of ovolution. Illowevor, in spite of the
opinton of Yu. M. Rall' (1956), wo boliovo that tho eovalua-
tion of tho corrxosponding facts in ordor to gain an idea of
tho naturo of tho steppoes, dosert and aomidesert of provioul
;zoological oras is vory difficult. As I. A, Yofromov (1954
points out, taphonomic dauta aro ovidonco to tho effoeol that
by tho totality of oxcavatod romains found in the layors of
a singlo goological poriod without considoration of tho bLur
1al conditions of thoso remalns it 1s impossiblo to gain an]
Lkind of complote idoa of tho fauna and flora of that ;:rurind

.

sidoration tho presence or absenco of rolativoly highly or-
sandzod animals, which rodonts aro, 1n previous oras, bocausp
as is notcd by I. A. Yefremov, functional anatomy givos us
Toliablo results in the most cowplexly organized organisms,
ovon if tho excavated remnants aro incomploto. In addition
a largo numbor of excavatoed remains of rodents, which are
chiofly holo-burrowing animals, are found in thoe o0ld "molo
holos" in situ, whoreoby they belong to the Quatornary, that
is, to rolatively recont timos, as tho result of which tho
time of burial of tho animals’ can bo judgod epproximatoly
by tho dogroo of fossilization of thoir bones.

An abundance of goological and paloontological data
show that boforo tho boginnlng of the Neogone system on the
torritory of Eurasia thore wero probably no conditions in
ozistonce for the occurrence of plague focl of thoe steppo
and desort types, Discussing the problem of tho time of
occurronco of the pathogenic (not the saprophytic) form of
vlague bacillus, Yue M. Rali' (1956) expresscs the entirely
probablo assumption that it was at tho beginning of the Nool
zono system, when the deserts of Lurasia and Afrioca bogan t¢
bo formed.

onco of tho original foci of plaguoc in the Miocene opoch,
and this 1s done rather on a purely logical basis, there is
qulto a bit moro reliable information for judging the possit
bility of existonce of plague focl in the Pliocone. Wo must
supposo that in tho Pliocene the most favorable conditions
for the formation of fauna of the desori type existod in th
plains of Central Asia where, as has been pointed out by P.A,.
Kuznotsov (1948, page 164), "evon in the Tortiary the land=-
scapo of sandy deserts with.thoir characteristic fauna boga
to bo built up gradually". Further, Kuznetsov explains tha
tho idea of such an anclont origin of tho desort fauna in

of a numbor of endomic 3spocies and even genera of mammals

—
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ilovrovor, for our purposos we must fiirst of all tako into cohi=

While data aro still very sparse for clalming the oxisT-

tho plains of Central Asia 1s confirmod by the presonco thete
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(Spormophilupsis, Paradipus, Eremodipus, and othors). ProbL
ably, bilocoenoses Logan to bo oroatod spoclfically thore;
thoso wore composod of parasiiic arthropods (floas, ticlks)

: and tho plaguo microbe in addition to rodonts of tho dosort
1 and srmidosort txpos as pormianont componoints,

o N Yu. Me Rall’ (1956) beliovos thut tho initinl fool of
R rlaguo ocourred under gonditions of tho nouintain plateaus of
P Contral Asia, first in marmots. With chengo in tho cliumato
' the marmoi s doscondod to the plains and infoctod now tousri-
: torios, pgiving plaguo to sSousliks ~ud great sand rats and

, Jirds. As confirmation of his viswpoint Rall' dirocts at-
P tontion to tho "marmot" naturo of plarue in longolia and

' Manchuria oven at the prosont timo,

In discussing tho probloa of tho timo of occurronco OfL
thoe pathogenic form of the plaguo bacillus, Yu. M. Rall' coy=
roctly critioizes Gill (1928), who, as 1s wsll known, bo-
liovod that the original resorvoir of pulmonary plasue was
constitutod by animals of the JXce Ago, whoroas tho bubonic
. form of plague could appear only in tho poriod aftor tho Icq
ili\ Areo, at a time whon weotors, parasites, becamo involved in
: ’ the transmission of the discaso with warming up of tho cli-
matee (Quoted by C. Nicollo {1937)).

It must be supposed tlhat in the Pliocone the cutoparo=-
sitos of rodents had already acquizod thelr spoclalization
of boing parasites of warm-blooded animals, including irodonidss
o 0 Ve Neo Boklemishev (1951) writos that tho group of ticks has
: boen known 8inco the Devonian period. Ho boelievos that the
burely paxasitic group of arthropods-=Motostignata~=particu-
larly ixodial ticks, arose in the earliest periods, possibly
in the Permlian or Triassic poeriods, while fleas probably
hroso in tho Crotacoeous period., I. G. Ioff (1948), studying
parmet fleas, concluded that {leas of the genus Oropsylla,
) parasitio on Marmota bobac, M. baiiacina marmots and othors
: hre Similar to the Ameriocan species of Oropsylla, Thoroford
Eho gonotic similarity betwoen Eurasian (with the excoption

. i eeme wanm

e
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f the Contral Asiatic) marmots and the American badgors hag
cen confirmed by these data, Tho connoction botwoen tho
. sontinents of Burasia and Amorica was definitively broken
- t the boginning of the Quatornary. Reprosentativos of Orop=
” Fylla exist on marmots in both continents. Therefore, beforo
che connection was broken botweon these two ¢ontinonts, that
: is, in the Plioceneo, the rolated specias of fleas of theo gorl=
- s Oropsylia were already parasitioc on marmots.
~ Returning to the problem of the pi»j ue pathogen, it
hould be noted that V. O, Tauson, for example (1936), con=-
idors miocrobes s very ancient grcup of organisms, tho most
iverse Torms ol whioh manifested their activity in tho earl-
ost periods of liife on earth, XN. F. Gamaleya (1939) pro-
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sonbs.Aata t¢ tho offeoct that <thn first patihoyonic bactoria

ycars, Ve Me Zhdanov (1953) points out that "plaguoe ond
tularomia wore croatod as infecticons of rodonts during the
vorvliod of oxistonce of broad connoctions botwoon tho conti-
aontse The colonizing rodcuts sproad the infoction,which

fact that plaguo and tularomia microbos isolated in difforor

oncos botwoop thom are only thoeso which can indicato differ
ont ecological or non~-goegraphic varioties" (pago 1%:0).

As far as tho South of tho Luropoan portion of tho USS
1s concerned, judging by oxcavatod rcmains of animals and
nlants, we may suppose that hore thoxe wero no oxtonsive
dosort or scmidesort landscapos bofose the poriod of tho
llssian-Wormian intorglacial stago. (Many Soviet palsontos

stocone (the Homicone according to Pidoplichke, 190:6), the
iddle Pleistocono, tho upper Pleistocone and thwo Holocseno.
«n tho history of the Taspilan rogion thoy corrospond to the
Dalku, Khazar, Xhvalynsk transgressions of the sea and
tho post-ihvalynsk era. Tho Rissian-Wormian interglacial
stago corrosponds to tho middle and boginning of thoe upper
Plolstocone). Tho dry-valley arecas of tho stoppo could ocw~
ur only on.the highost places, possibly in the foothills of
tho Caucasus and in Yorgoni, where thoy woro soparated by tH
forost vogotation, frequently of thoe ravine typo, the exca~
vatod romnants of which are known in those arcas. Everythi:
presontod thus far loads to the conclusion that plague at
that time could not have taken roct in tho bilocoencsss of 1
Zuropocan part of tho USSR,

Tho paleontological lnvostigations of B, S. Vinogradov
(1937), A. X. Argiropulo and A. V., Bogachev {1539), A. A.

that at the ond of tho Rissian-Wormian svage {tho vid of thq
middle and upper Floistocene), that 13, about £0,000-100,C0(

and somldcsort areas lived in the Yranscuaucasus and Crimoa.
e Ss Vinogradov Justifiably poiiuts out that tho rodont faul
of tho Crimoa of that time showod & definite zimilarity to
tho modern fauna 2f deserts znd scmideserts of the rogion of
tho loft«bark of the Velga,

Prooubly, 2t the end of %ho Rissian~Wormian stago the
dosert and semidesort group of rodonts was widesproad, whiol

1. oviitenced by the areas »f distributica of tho remains of
many Spocios in the Ukraine: the Scirtopod Jerboa [Soirto-

woro found in ostoomyolitis in tho Dimotrodon, tho goological
azo of which has boon dotowxmined at approximatoldy 15,000,000

sinco that time has progrossod vory littlo--so little in ¥

logists divide tho Quaternary into tho anclent or early Ploil

\rziropulo (1841), N. K. Voreshchagin (13542) and cthers shod

years ago, many spocies of rodents characteristic of doserxrtl

conntrios aro not nuch difforont from ocach othore Tho diffcr-~
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oda telum] {"Alschkinskiye Poski"}, the sooial vole [ Miorso




L

tus socinlis] 4, mole velo [ Bllubius talpinus) and others., In
tho light of what has koen stuatod, K. Shaarloman's statouont
(1935) that the scirtopod jernoa could havo ponebtratcd into
tho Ukraine only in tho postglacial period is orreoncous in
our epinion,
i ' Bxocavated rewains of rodents within tne linitz of tho
1 Volga=-Don watorsboed, found and doscriboed by L. . Giviaov
¢1956,1956a, 1956b) are particularly interasting. Of tho
leistocone doposits (chiofly, tho uppor Ploistocene and
holocono) remalins of tho souslil, similar &¢ thino large &Sous-
lik, remains of tho Casplan Souslik [Cizellus fulwvus), dwars
; souslik [0itellus pygmaeus], tho Arai thick=tailod jorboa,
! tho hairy~footed jorboa [ Dipus sagittal, the vellew leanaing
: [ Loumus sp. ? J, the scirtopod jurboa, sioppra cony [ie~
. hotona sp. ? ], and cthors have beon found alonz tiw Dor
: hnd Volga., To this we can ardd ths finding of S. I. (rolon~
i sikcdy (1927), on the right-bank of tho Volga in thno wiciuluy
X of North Zam'yana, of romnants of tho groat sand rat.
! I. Me Gromov omphasizos that ia ti.o socond half of the
niddle Ploistoocono tho rodont fauna of the Don and Volga
sUoppoes was to a oo idorable degroo similar in its cowposi-
tion to tho fauna of the 1lpft bank of the Voiga and YVost Ka:dla=-
thstan. Judging by tho appearance of the Ploistocone wciand
fauna, which €< a considerable dogree wors tho inianbitanta off
dry &stoppes, somidosert and cdosort, it is difficult ©o dcuby
:‘b “lthat tho ecologiocal conditions were or hai:d for inclusion of
the plaguo miorobe i n tho bilocoenoses at that timo on tiws
torritory of the South of the Buropoan portisn of tho USSR,
rarticularly on the territory of tho uorthwost Casplan aveal
this 1is 890, then, first of all, primitive man could havo
becn affooted by plaguo; socondly, this anociont facus of
pluigue in Burope was incomparably moro extensivs than tho
nroscat-day focus,

The idea that the Caspian fecus is tho romnant of a mezo
xtensive spread of plague in Buropoc has boen stated by V...
odorov (1950), He considers it possible to rofer tho formd-
) Eioa of the Buropoan foous of the plague enzoctic to a timo
" hhich proceded us by no less than 100,000 yocarse Tho possi-

>Llity of the existonce of a more extensive enzootic focus of]
lague in Burope in the past has also boon assumed by H. Stike
(1903), V. Yo. Zabaluyev (1913}, N, N. Klodnitskiy (1925},
nd I, Go Yoff (193€). Subzequently, for many hundrecds of
earg,. this tromendovus European focus of plague has under-
one definite pulsations under the iafluonce of changos in
limate and variations in the seas, to follov which it would
o extremely difrioult to 4o at the present time. |

At the ond of the Pleistuoscene (about 20,000 yoars ago)
?ho Caspian basin dncreased in size, giving rise to the

pr——o

s

PR B U

e ks - om s rmn e

¢
T - R )

M)

L

e qimdm en e rrear—. b e . - = [ A




VERETAR e TR AT AR

ihavlynsk Soas In tho stago of its geoatost developmont
34 floodod all of Astralkhanskaya Oblast and rcached Kamyshin |
in tho North; in the Wost, Yorgeni. Tho Black Soca basin, i
in turn, oxpanded considerably, aftor bocoming connocted with
thio Khavlynsk Soa through tho Kumo=anychskiy Proliv [straiﬂ.
Tho aroca of land to the south docroased in size markodly.
Thore was also a change in tho climato-=~it bocamo gonexrally ;
moro humid and warmer. Tho boundaries of tho natural plagyo 3
focus undoubtedly changed also. Probably, this porlod was <
distinguished by a considcrable "quicscouco' of plague
cvonts. . .

Tho most rocent goologlcal duta show that the Khavlynsik
transgrossion ondoed vory quickly, aftor which camo tho Mangy-
shlak rogrossica, as tho rosult of which tho Caspian do=
croased very much in size: its norith shore was approximatdly
on the lino connootling Makhachkala and Groznyy. About 4,000~
5,000 ycars ago the last so~called "Nikol'sk" transgrossion k
of tho Caspian occurrcd,when tho socashoro, as during tho
tim» of tho Khavlynsk transgression, was constitutod by tho
Yorgoni heights. ’

Aftor tho Nikol'sk transgression tho most rocent histcry
of tho plague foous of tho northwost Caspian bogins essen=-
tially, corrosponding té tho postglacial poriod, includilng
tho modorn erae.

Mang invostigators (Pachoskiy, 1917; Lavr:ako, 1933;
Borg, 1947 and othors) bolievo that about 3,000-5,000 years
ago tho climato in southern Europe was drye. L. S. Borg be-
lioves that during this xerothormic poriod the Khorson
stoppos wore a desert similar to tho prosont-day right-bonl
aroa of Astrakhanskaya Oblast. Thorefore, the final stagoe
of formation of the prosent-day biocoenoses began 2,500=3,000
years ago; thoroby, tho somidesort landscapes of the Ukraino,
tho north Caucasus, and the north Caspian began to chango
in tho direction of a gradual convorsion into stoppos. /ith
the humidification of tho climate and the conversion of tho
landscapo into stoppes there was also a process of gradual
change of tho fauna undor the influence of climatic faotors :
and progressively increasing human aotivity. :

It should be said that the idea of the existonco of a .
xorothormic poriod as a univorsal phonomenon in the history
of the ocarth is not gonerally accepteds I. Go Pldoplichko
(1954) assumos that a cortain "drying" of tho climato could
have occurred,but this "drying" was a.rogional phonomenon
rathor than a univorsal.one. I. M. Gromov (1956a) bolioves |
that theo rogrossion of the Khavlynsk Sca signified tho be=-
ginning of a change in the climate in tho direcction of a
drying of it and a conversion of tho landscapos into doeserts., !
In his opinion, since the post-Khavlynsk ora semidosorts hapo
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beoomo tho main landscapo in the north Caspian, ‘

With humidificatlion of tho climato tho deproo of dovolr
ormont of agriculture incrsasod notably, particulaxly in tbﬁ
vioinity of tho scas, lakes and rivers. Al tho boginning of
tho prosont ere in many reglons of tho southh of tho Europoah
portion of the USSR agricultuio was a very woll=-dsvelapod
branch of human activity, which 18 evidonced by tho livoly
noroantile relations of tho Blaclk Sea arsa with €lho countrilc
of wostorn Europe, chiofly with Groeococe.

As is pointed out by M. I, Avtamonov (1947) a t.omon=~
donsly iwmportant rovolution occurred in tho cconomy of tho
population of tho southorn half of ocastorn Europo. At this
timo, on the basis of a gonorally uniform settlod cattlo-
brooding-agricultural oconomy in accordancoe with (iflforont
goographic conditions of the stoppo and forest stoppo strip
of land two profcundly differont typos of oconomios wore
formod: cattle~broeding, migratory, in tho steppos and
sottlod agricultural oconomieos with the use of tho tractilo
powor of cattle for cultivation of tho land in the forost
stoppo strip"” (pago 70}. By this timo, apparontly, a defini
tivo difforentiation had occurred in tho zonality of the
landscapos, whioch aftorwards and continuilng to the prosont
day undorwvent changos chiofly under tho influence of human
aotivity. UWith tho chango in the climate and the formation
of high-grass stoppos, with the "thrust" of tho forost to-
ward tho steppe {(Tanfil'yov, 189%, 1928) and the intonsifi-
cation of human agricultural activity, tho area of distribu
tion of sousliks was roduced, whereby at the boginning of
tho presont era it was, perhaps, considorably narrowor than
it is at the presont time.

All this led teo the formation of a souslik focus of
plaguo within very narrow limits: the westorn bordor of it
was probably Yorgeni; the main souroce of plaguo infoction in
the Ukraine and in adjacent areas was the stoppe marmot,
vhich was better adapied to living in tho tall grass steppos
than the souslilks,

While in the Holoovene, particularly in tho xerotheormic
period, tho tremendous natural Europoan foous of plague prob
ably had dofinite features of a multiplicity of hosts, now
a considerable part of 1t has gradually boen convorted into
a Singlo=host type with theo main source of the infection
being tho steppo marmot. Souslliks could no longor play a
decisive part here in the establishmont of plague not only
becauso of the constriction of fheilr area of distribution
but also booause souslik floas were under vory unfavorable
ocological conditions (high degree of soil moisture) in
connection with the formation of productive stoppos, as is

vl
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correctly pointed out by P. I. Shiranovich. In connection .
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rith this, wo cannot adopt tho viowpoint of Yu. M, Rall!
(1956) wiw, for somo roason bolioves that sousliks displacof
e marmots in tho South of Europo and only tho "final blow
vas given to thom by _mane ' . .

Data in the litoraturo attost to tho fact that marmots
in tho southorn stoppos of Europo woro prosont in abundance
for a long timo. As was notod by many investigators thoy
wero gradually oxbtorminated by man or displaced by him dure-
ing tio courso of his agricultural activity, and at tho pro-
sent timo only soparato colonios of thosc animals have ro-
mained in tho region of the Don, in Kazakistan and somo
other nlacos, . .

I, G. Pidoplichko (1951) points out that oven in tho
19th century thoe marmots lived in tho Zaporozhskaya, Stalin
slinya and Poliavskaya Oblasts of the Ukralne, on tho right
pank of the Dniepr, and in othor places. Dofore 1917 thoy
livod noar the villago of Plissk in Chornigovskaya Oblast.
In his timo, Ne A. Sovertsov (1855) encountorod stoppo mar-
rnols im tihe castorn part of what was formerly Voroncziskaya
Guborniya. As writton by S. I. Ognevw (19%7) and A, P. Kor=-
noyov (1953), tho Fronch engineer Gisle do Vassor do Boau-
plan reportod that in the middle of tho 17th century he ob-=
sorved a tromendous number of horsos and othor animals as
woll as babocs [ Marmota babak Mill,] on the left bank of theo
Dniopr, to the East of Chorkassy. At tho -ond of the 18th
c:ntury Ge. Gmolin oncountered siteppo marmots in large nuubol

=g

that "50 yoars ago" in some rcgions of Sevoro-~Kavkazskiy Kra;
hunting babocs was of the nature of a business. According
to tho report of P. Pallas (1809), he encountered a trcmon-
dous number of marmots botween thoe Volga and the Dniepr.

Tho idoa that marmots could be the main sources of

—

by Ve e Fedorov (1950), L. V. Gromashevskiy and G. M. Vayn;
drakh (19%7), I. G. Pidoplichko (1951) and othors., Pido-
plichlko reports that, judging by the data of archives {A.
Xostyuchonko), the .last marmot imvasion of . the Ukraino
{in the rogion of Bordyansk) with a subsequent plaguc opi=-
donic was observed. in 18354-1855. .

Tho procoss of completeo disappoarance of cortain wild
animals (particularly rodents, and reduction in the arca of
their distribution, as was indicated above, was connected
not only with human activity but alse with the change in th
olimato. As a mattor of fact, it 1ls difficult to conceivo
of the extinction, for example, of the yellow lemming or th
steppe Jemming over tho broad spaces of the South Russian
steppes as tho result of their oxtermination by man,

A. No Formozov (1938) belioves that the extinoction of l

Lo -

—ro—— 25 o —

~S
on tho Done As Fe Flerov and V. Ne Balandin (1931) point oﬁt
s

nlaguc infoction in Europe for a long time has been expressod

Best Availabie Copy

e o i L




— aL".

MAEY S Sttt

i
t
1,

'y

——

tho yoiiow leraiing ocourrced in loss than a holf couturye.
Tho stoppe ocony livod in tho Ukraine until 500 yoars azo.
Tho grcat sand rat has boon rotroating to tho last for 70~
80 yoars, by approximatoly 200 kilormotors. IT. Go. Pidovliciko
(1930) bolioves that tho Stoppo cony livod 1n cortaln areas
of tho UkrSSR a tolal of 150 yoars agoc. o havo alroady
rointodiout that 8. I, Obolonskiy (1927) nade an intorostin
findingof ostoologloal ronwmants of tho great sand rat on
tho right bank of tho Volga, in the vioinity of Morth Zoana'lya=
na. It 43 diffiocult to Jjulj;o whothor tii:3e woroe xownants of
an oxocavatod forua which dlod on the spot or whotlhior the bonps
woro brought ther. from the risht bank of tho Vol a by chnnm,
for oxanplo, by predatory birds; howovor, it is ontiroly
probablc that proviously tho groat sand rat did livo in cor
tain placos aloug tho Volga (nccording to thos vorbal roport
of V., P. Dabenyshev, 0, N. Bocharnikov and V. M, Cusov, ro::
nants of tho groat sand rat were also found in tho Chornyyo
Zowli [Blaock Lands~= Caspian somidescrt boticon Yorgoni, th
mouth of the Volga ari tho Caspian Soa}).

How oan wo oxplain the faot that dospito tho oxistonceo
of an cxtensive natural focus of plaguo in southorn Europe,
TQliable information aboyt casos of plaguo among pooplo horﬂ
refer to a very late period, essontially to tho sixth contuyy .
A.D,

; ?First of all, it should be takon into considoration
that modicine was so poor ovon in tho middle ages, and tho
influonce of religion and of the church was so groat that
the opidomic discases inoluding plaguo wore doscribod by th
namo of “postilonce" and wore rogarded by tho population as
an inovitable phonomonon, as "God's punishmont! for tho sind
of people. However, therse 1s.no doubt of the fact that man
was affeoted by plague vory long ago, and epidomics of this
diseasa wore certainly widospread long bofore thoe "Justinia
plagus™, .

H. Stiker (1908) points out tho existcnoce of bubonio
plague in 1060 B,G on the shore of tho lMNcditorranocan Soa and
in tho Philistine cities of Gab, Bohron, and Asdach, whorobr
tho epidomioc was assocliated with an "invasion" of mice. A nim-
ber of other similar epidemics have bezon known in the various
countrios long before tho sixth contury A.}s Furthor, 1t
should be taken into consideration that ths terc-itories
inciudoed within tho limits of the natural foci of plaguo L
vore for a long timo poorly inhabited by man, and the origii
of ocitlios was assooclilatod with the dovelopment of trade, thap
is, with the comparatively reccnt era in the history of do=-
velopment of human society (Rybakov, 1948 and others)., Aos
chylus (ancient Groek tragedian who lived from 526 to 4568.0)
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lwroto the following about the south Russian steppes: "Wo
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navo acrivod in a recmote corior of tho oarth, in a Scythian
land, in an uninhabitcd dosorte.." (from Latyshowv, 1947,
raje 302). Novortholess, tha Scythian stago was charactor-
izod by the ostablishmoni of tho prosont-day olimate (by th
advanco of tho forost into tho stoppo and convorsion of
rark of the stoppo into a forost stoppo) and a mass convor-
sion to tho use of iron,

It must bo suprosod that in splto of tho sparse, chi-f
ly migratory population of the south Russian stoppcibeforo
10 poxlod of tholr colonlzation, cases of plague among
poople as tho rosult of contact with rodonts did occur;
hoivevor, ~ctive opidoimiecs could not havo dovocloped bocauso
of tho sparsity of the population. Tho localizatlion of ocas
of tho disc¢zso could cccur for oanothor roason. For oxamplo
thowvo i3 information (rflorov and Balandin, 1931) that tho
iolovites who lived for a lonz time in tho south Russian
stoppos uscd sousliks as fvod and probably woro not infro-
qQuoatly infected with plague from thom, Howover, thcre is n
information about epidomics among the Polovites, who fro=-
quontly oarriod on wilitary campaigns with largo dotachmont

It scoins stranco that opidomics did not dovelop aumongt
Polovitos in the prosoncoe of such intimate contact botwoen
thicm and sousliks, Tho probable saplanation of this fact
can bo found in tho following roport by V. Rubrulk (1911):
"/hon somoone (of the Polovitos, N, M.) bocomos sick, ho is
nut into bod, and a s8ign is placoed ovor his house that thor
is somoeono sick horo and that no one should go in. Henco,
no one visits tho sick person, asideo from those attonding

1

T

o

him. Whon a mombor of the groat palaces bocomos sick, for
great distanco around the palace guards aro placed who do n
permit anyone to go beyond theso limits, They are concoerno
spocifically with whethor those ontoring are not ovil spiri
or winds" (page 24).

Only with the growth of oltios and the inorcaso of the
population in th.:uu could spidomics of largo size devolop,
whish could not be ovorlookod by either chronioclers or his-
sorians,

A characteristic description of a clty in Russia in th
feudal and oarly capitalistio periods is given by N. Kosto-
maro¥ (1924). As a rule, the city was surrounded by wooden
wails, in two, threo or four layors, with snaces filled in
wvith earth, which c¢reated favorable conditions for rat dwel
inzs. Qutside the walls close togother and crowdoed into
woodon houses with yards and gardens 1livod the lowor middle
class citizens, morohants, and tho rost of the population,
Tho common people lived in ohimnoyless huts, in an intolor-
ablo stonch, with chickens, geose, pigs and ocalves., It be-

lcomos porfootly obvious why in the 14th century and for a
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long timo aftor it, until gradually ospcidicnt moasuros bogau
to bo uscd for controlling evidemntos, plaguo so frcyuontly
ravagod tho citios of ZBurope. About this subjost A, Diou-
donng and R, Otto (1928) corroctly wroto: "In Euvoso, vhicn
during tho centurios which followod (aftor tho sixilhr contuiy,
Ne M.T was visitod again and agzain by opidenices, cnsos of
rplaguo in the middlo apo3 bocaisd more oxtonsivo and moro
dangorous tho greator tho sizo of tho population crowded in
oitios squoozed in by trenchos and walls with rnaccov and
dirty stroots, in dask and stuffy houses" (pago 2).

Hoto should bo mado of a single chasectorlsiic foature
of historic roforencos to plajuo ospidomics in Nussin. As a
rulo, thoy tell about tho oventis in tho largoest cltios. los
ofton, opidomics woro describoed in Pskov, Novzorod, iloscow
and Klove This is oxplainsd by tho fact thit opldcnies in
tho large citlos woro a sovoroe scourgo to tho outire govorng
mont as a whole and were vory important ovents in tho 1lifo ¢f
tho country. Outbroaks of plaguo in tho small cities and
othor inhablted placos occurred frequontly unnoticod by his
P tory, although wo cannot doubt tho fact that theso onbhroakp,
5 porhaps of loocal origin in the majority of casos particularxiy
in somidosoert and desert rqgions, wereo not an infroquont phS-
nomonon,

thilo in tho o¢ilties of north and mirddlo Russia plaguo
piobably was of an imported naturo, in tho South, vhoro

natural foci of plague oxistoed, many of the opidomics could
o have boon of local origin. Spocifically, within thio linits
of tho present boundaries of Astrakhanskaya, Stalingradskayg,
Rostovskaya oblasts and Stavropol'skiy Krey it i3 very prob
able that the following epldowlcs assoclatecd with tho pro-
scnco of a plaguo onzootioc in sousliks and jirds, wore of
locoal origin {inforwation about epidomics is given by F.
Dorbek (1905)): in tvhe lowlands of the Volga rogion (partiw-
cularly in Astrakhan') in 1656; in Astrakhan', in 1657, 169
1727-1730; on the Don (Azov) in 1739; in Taganrog and on th
Don in 1771; in Taganrog, Kizlyar, Mozdok in 1773, etc.

It is charactoeristic that in the 19th contury, whon
zovernmont and publio measurocs for tho control of plaguo hal
. hoen givaen a dofinite ilmpetus, the opidomics wore limited
L. and localizod in tho southsrn and southoastorn portions of
' Russip, that is, in the immediato wvicinity of tho natural
. foci of plague infection. 7The plague epidomic which bogan
. at tho ond of the 18th century lastod, with briof intorrup-

tions, until 1819 in the Caucasus (Tiflis, Imorotiya, Gori,
Kebarda, Goorgiyevsk). In 1805, plague appoarod in tho
iiorth Caucasus, and thon in Astrakhanskaya Guborniya among
the Tatars who lived near the port and in tho villago of
l?sarevskiy near Astrakhan'.
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In 1807-1812 plaguo was rocordcd in Mozdok, Kizlyar, .
and in Stavropol'siiy district. In 1807-1808 tho plaguo
opidomic occurred in Saratovskaya Guborniya, and in 1816,

in Stavropol!, and thon in Mozdol, Astrakhan! und Krasnyy Yan

In 1824 plague appoared in tho Caucasus in the vioinity of
ILrzorum, and in 1825 it appoared in Yorovan. After o short
intorval plague epidomiocs were again noted in thoe Caucasus
during the poriod betweon 1838 and 1842,

Aftor 1877-1879, whon tho opidoemics wore rocordod in
Votlyanka, Prishib, Yonotayovsk, Nikol'sk and othor inhablt
ad places, plaguo did not onco ococurxr in Astralkhanskaya Gubo
niyae. A number of plaguc outbroaks in the 19th contury wer
also noted in tho Ukraine, in tho Crimoa, and in }Moldavia,

W

¥

Attontion should bo dizroctod to the fact that tho plaghe

apidomics in the areca of tho stoppes, particularly in tho
Ukralno, stoppod considorably carlior than thoy did in theo
Somidosert zone (that is, in Astrakhanskaya and Stalingrad-
slkaya oblasts and Stavropol'skiy Kray), unless wo tako into
considoration cases of importod plague, for oxamplo, in
Cdossa. This can bo explained only by thne fact that tho
baslo faetors in tho natural focalization of plague in tho
stoppo zono in tho middle of the 19th century woro alroady
os=ontially completoly eliminated as tho rosult of human
agrarculiural activity.

Tio process of reclaiming tho steoppes by man in its gon
oral outline can be followod on tho basis of data concornin
tho growth of tho agricultural population in theo stoppcs of
South Russia,

Almost until tho 17th century the steppo rogion of Rus

W

Sia was poorly inhabited by man; therefore, his influence o:
vagotation and various types of wild animals, which were
distinguished by a relativoly high census (for example,
rodonts) was extromely slight., It must be supposed that atth
timo the open spaces of the greater part of the Ukraine,

Rostovskaya Oblast, Stavropol!skiy Kray and other such aroaf

constituted limitloss virgin torritories covered by lush
s5toppo vogetation.

A+ Te Florov and V. N. Balandin (1931) point out that
Tivo or six hundrod years ago the stoppes of the Severo-
Kavkazskiy Kray wore covercd by a vast soa of grass. Thoso
wore strips of torritory which had a very sparse settlod
population scattered throughout the small cities, villagos

and farmsteads. Our forebears called those stoppes "fiolds|
"wild fields"., V. V. Dokuchayev (1953), studying tho dogreb

of influonce.of human agricultural activity on tho virgin
nature of tho steppes, wrote the following: " .,.mfortunately)
now only pitiful shreds had remainod of the.typical stoppo
lflora which once solidly ocovered the chernozem stoppos",

at
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According to the evidonco of histerians (s70, for ox-
amplo, M Mo Tikhowirov and S. S. Dialtriyov, 1943), at tho
ond of tho 16th cealury a considorablo incroaso of tho popu-~
lation vas obsorved in tho middle Volpa aroa, on tho flon,
in tho Ukraine, whiloh ii oxplainced by tho flight of poasantﬁ
and partly of tradospoople from thoir old placos to tho porﬁ~
phory in soarch of froodom from foudal oxploltation. In thb
niddle of the 17th contury tho Don Cossaciks dnivbited tho
hasins of tho lowor courso of the Don. Ilbro and to tho loyw=-
or Volza roglon a tromondous numbor of rofugce poasants camp,
In connoction with the nood for bLroad thoro was a mxrkod in-~
croaso in. the plowlng of virgin territorye. In thie first balfl oY
tho 18th contury in tho Ukiaine largo ostutes of Nussian
landowinors bogan to bo oreatcd, and in tho boginning of thuo
i9th coentury agricultural spocialization of various rogions
of the country camo out distinctly. In tho soutiiorn and
westorn regions chiefly agriculiure and cattlo bieuding do-
volopods Tho oxpansion of internal and forcijn markots ro-
quired an inoreaso in goods production, in connoction with
which there was a markod incroase in work dono by sorfs for
their lords and thore was a rapid growth of tho aroca of
selgnorial land for plowling.

In the filrst half of tho past contury a particularly
vigorous proooss of ocolonization of tho sSouthiorn stoppos of
Luropoan Russia begane The landownors roscttled tho peasangs
on torritory bestowod upon thom in whole villagos. By 1319
tho population of tho steppe Ukrainec already anountod to
about 3,000,000 porsons (History of the USSR, Vol 1I, 19L9){
The ratos of devolopmont of caplitalism in the Ukrainc and
Nerth Caucasus were particularly rapid. This 1is oxplained
by tho faot that these reglons wors locatsed vioso to soaporis
and markets and that there were far fowor remnants of foudal-
ism here than in Central Russia.

In the second half of tho 19th century the Ukraino had
bocomo one of the loading places with rogard to tho product:
ion of commodity grain. During this period tromondous mass!s
of peasants rosettled in tho Ukrairoe In tho book, '"Dovolopn-
ment of Capitalism in Russia', V. I. Lonin points out that
by 1890 the main production contor for grain had boon shiftrd
from the central chernozem zuborniyas to theo steppe and louir

Volga guberniyas. "The abundanco of froe land," wroto V. I
Lenin, "attracted a.tremendous inflow of colonists hnro, wh
rapidly.expanded the plantings" (pago 218). Botwoon 1835 aild
1897 hundreds of thousands of poasants rosettlcd hore.

A graphic oxample of the intonsity of colonization of
the southern steppes of Russia in tho second half of tho 19th
contury 1s constituted by data concorning the growth of Stay-

ropol'skiy Guberniya from settlors coming from Contral Russda,
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Acocording to the data of K. Slavskiy (191%), tho dynauics Jf
incroase of tho population in Stavropol!skiy Guborniya fro:
1873 through 1909 aro exprossod by tho following figuros:

s Bty a

In 1873 thoro woro 475,051 porsons

In 1881 there woro 589,951 persons, an increase of
114,900 porsons, ’ ‘

In 1889 thoro woro 626,01L porsons, an iancroaso of
36,063 powsons, K :

In 1897 thozro woro 873,301 porsons, an incrcaso of 3 |
217,287 porsons, ' : i

In 1909 thoro wore 1,170,339 porsons, an incroaso of
244,038 porsons. . . :

In 36 yoars tho population of Staviopol'slkiy Guberniyc
had incioused by two and ono-half timos.

" As tho result of an activo process of colonizatiion of
tho periphory of Russia during tho contury or two whioh
passced there was a radical change in tho landscapo of tho
stoppos. Boocause of oxtonntlive flolds of grain tho virgin
3 . torritory was convortod into saall seotions adjacont to 1in-

' habited places, roads, gullies, otc., while tho marmots, as

S U

e

Coaemem s e
v h m——— - o

- - .

! %ho most probable sources of plague, wore crovded out and

i oxtorminatod tere by man permanently., In th-se rogions

! where the sourcos of plaguo infection might have been tho

: sousliks (Crimea, North Azov aroa, tho rolatively low-grass
) ’ soctions in the steppe zono), tho latter woro awso gradualll

: orowded out into limitod arcas of virgin terriiory in the
form of pasture land, shouldors of roads, otce., as tho ro=
! sult of which prolonged mainteonance of the plague pathogen
! proved to be impossible among their population.
1 Thorefore, it bocomos cbvious that the main causo of
j quiescencoe of the natural plague focus in the oxtonsive tor
ritories of tho tull-grass stoppos in the south of Russia
was human agricultural activity.

For the purpose of understanding thoe further history o
ostablishmont of the plaguoe focus in northwoest Casplan aroa
it is essential to tako into c¢cnsideration two vory inmport-
ant and, to a cortain dogroe, opposito procosses, In tho
stoppe rogions of the country, whero tho main trond of huma
activity was the growing of grain (the Uxraine, the right-
bank and partly the loft=-bank areas of the lower Don, and
tho northorn part of tho lower Volga) the process of ox-
panding the "cultivatod" landscapos proceedod, which led to
a roduction in the areas of distribution of rodents-«the
sources of plaguo infootion (sousliks)—or almost complote
disappearanco of them {marmots), _

In the semidesest rogions.and in regions which had
transitional features botween somideserts and stappes, wher,

d
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acy of the latter (Astrakhanslzaya Oblast, Soutlhiorn rayons
of Stalingradskaya Oblast, tho northorn rayons of Stavrepol
skiy Kray), oconveorsoly, tho procoss of xorophytization of
tho stoppos proccednd quite rapidly, lcading to an incroaso
in tho consus and oxpansion of the areas of distribution of
such spocles of rodonts as the dwarf souslik, moridin 2l an
crostod Jjirds, and othors. <cossivo grazing of catilo on
Sandy solls, in addition, 1lod to exposuro of tho sand and,
theroforo, to an inorcaso in the census of sand-duvolling
rodonts, '

Judging by tho investigations of XK. Ya. Pirkobskiy
(191%), bofore tho beginning of tho prosent century almost
all of the rayons of Rostovskaya Oblast and Stavropol'skiy
Kray on theo right bank of tho Volga woro froe of souusliks,
In tho northwost Casplan region tholr soutlwost boundary wa
ossontially Yorgeni, whero tho colonies of thoso animails,
considoring tho sizes of their hills, aro vory anciont. Act
ive dovolopmont of cattle breoding and unplannod oxcoessive
grazing of tho cattle led to donuding many steppo rozions o

which boginning with tho end of the 19th and tho beginning
of tho 20th contury a marked oxpansion of the boundary of
the aroca of distribution of sousliks was observod in theo
southern and southwestern directions.

S. M. Nikanorov (1923) points out that in tho ¥icinity
of the villages of Zavetnyy, Fedosoyovka and Kiolikin in Ros
tovskaya Oblast sousliks appeared at tho end of the past co
tury, wheroby the expansion of tho aroca of distribution of
this rodent was connected by the author with tho replacemon
of the lush vegetation of the Don steppes by sparse and mot
loy grass vegotation, According to the data of K. Z. Zavar
zina and V, I. Kuzenkov (1929) as woll as of 0, N. Bocharani
kov (1946), the appearance of sousliks in the oastern rayon
of Rostovakaya Oblast rofers to the boginning of tho proson
century. In Remontnenskiy Rayon thoe first appoarance of
sousliks wvas notod in 1908-1909,and in the onvirons of Zimo
nikov, only in 1919~-1920. As 1s pointod out by V. N. Zry=-
akovskiy (1926) and V. M. Belousov (1933), a particularly
aotive advanceo.of sousliks into tho depth of cultivated
areas was noted in the drought years of 1924 and 1925,

In the last 40-50 years the sousliks have advanced to
the West and Southwest 300 kilometers, settling in an area
of about 10,000,000 hectares (Sviridenko, 1927; Romanova,
1936; Babenyshev, Birulya and others, 1937; Mironov, Pavlov
and othors, 1952; Babenyshev, 1956).

N. Osorgin (1910), P. Yerofeyev (1926), I. G. Ioff

(" Ra B

Rostovskaya Oblast and Stavropol'skiy Kray, as tho rosult o

tho main trend of tho econocmy was a migratory and a drivinq
typo of cattle brooeding or agriculture and cattlo brecding with prijn-
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R1936) and others point to oxpansion of the boundarios of
"“ho aroa of distribution in tho northeorn portlon of ite. - Tha
‘act of oxpansion of tho area of distribution of sousllls
'sonfirms our concluslon that aftor tho xerothermle poriod fﬂr
moeny huandrods of years tho natural focus. of plaguo in tho ¢
worthwost Cosplan roglon has boon in a vory much roducced
stato. Until tho ond of tho 19th contucy and beginning of
Vo 20th conbtury it was limited to the right~bank arca of Rgoe
Lovskaya 0Oblast, tho southoastemn rayeons of Stalingradskaya
Oblast, and cortain rayons of Stavropollskiy Kiay locatod t%
“ho north of tho Kuma Rivore. Thoroforc, thwo part of tiho piru=
sont-day focus which includos tho castorn vayons of lostove
Ekaya Oblast and tho northern rogions of Stavropol’lskay Kray
%nd Grozuonslkaya Oblast (to the south of tho Kwaa Rivor) wag,
vssontially, “"plaguo infosted" socondarily afior tho xorothor-
pic porlod in.connoction with.tho oxpansion of the aroca of
Jdistribution of sousliks, ;
! Thorcfore, tho acological factors which have contributed
Fo Lha occurronco of a plaguoonzootic in tho prosont-~day orc
and which involved afiorwards vory sorious opidemic ceraplie~-
pations aro tho products of rocent timose It should bo not
cd vhat tho ocastorn boundary of the foocus in tho northwost |
Casplan region, sdjacont to the soa, is not a pormanont on01
mvon in the modorn ora it not uncommonly has clhanged in conq
&oction with the variations in tho Casplan basin, wacxoby 1
%hoso changos have always inevitably roflocted on tho consusj;
»f tho main specios of rodents in tho arca noar tho soa, pale
“icularly on the consus of jirds and groat sand rats.

In tho xerothormioc era, as is pointod out by L. S. Zor
“19&3). tho lovol of tho Casplan Sca occupied a very low
position, and from tho goolnglcal vioewpoint in tho curront
bra the Caspian bas beon in tho stago of transgrossion, whidh
15 ovidoncod by Bera's mounds [sand dunes from six to 22 molb-
%rs in hoight along theo north shore of the Caspian Soa and
ioar tho Volgza delta, oxtonding in strotches from 200 to 400
hotors; first doscriboed by Bora in 1856, thoro aro sovon
Lifforont hypothosos of thoir oripgin] on tho sea bottom bo-
iford tho Volga dolta as woll as ilmenium depositse.

According to tho data of V. D. Zaykov (19%6), bLoginnink
with 1830 a steady docreaso .in tho lovel of the Caspian Seoa
as hoon occurring from yoar to yoar, unless we tako into
considoration tho greatest olevations in 1932-1933 and 1942
polle, By 1946 tho socular reserves of tho seca had been rocdub=
Fd by 750 cubic kilomoters; tho shoreline on tho north shor
of tho Caspian had rocodod in the diroction of tho soa by
sons of kilomotors, and the area of the sca had boen roduce
1/ aporoximately 28,000 square kilomoters. A particularly
rapid drop in tho lovel of tho Caspian Soa has boen obsorve
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from 1932 through 19%41l. As is indicated by B. A. Fodoxovidh
(1950), during this period tho Soa lovol has droppcd by ald
mo3t two molors.

An oven lowor poslition of the Casplan Sea during tho
poriod of history occurrocd probably at tho beginning of thd
13t contury, which is c¢videncod by a fortross, built at
about that timo, in Babinskaya Bukhta [bay] not far from thc
shoro. This structure has roccntly boon found in tho form
of half-floodod ruins. The highest lovel of tho Casplan Sca
was obsorved in tho 18th century and at tho beginning of tro
19th contury; the lowost lovol aftor the 13th century (buq
ccusidexrably higher than the prosont-day lovol) was in tho
first half of tho 16tlk contury.

Thorefore, rocontly wo havo boon the witnossos of an
oxpansion of the focus of the northwost Caspian in its ecasti
orn portion, particularly since in rocont ycars an oxponslca
of the aroas of distribution of sousliks and groat sand ratjs
and Jirds has beon noted in tho diroction of tho Soa. Illow-
over, in the past 20~25 yoars plague organlzations of tho
northwest Caspian have dono tremendous work on tho control
of the main sourco of the plaguo pathogon, thoe dwarf sousliik,

At tho same time, another vory important process has ococuriyid, \
agricultural reclaiming of virgin stoppos for arable land, :
gaxdens, forest bolts, otce As tho rosult of this, a large j
rart of the natural focus of plague in the northwost Caspicn :
(with tho exception of tho Black lands, the ocastern rayons i
of Groznonslkaya Oblast and tho lowlands of Dagostan) at the
prosont time may ho considorecd practically froo of tho path
ogenic agent of this infection, ‘

This is a brief probable history of thoe occurronce and ‘
ostablishment of tho focus in the northwest Caspian region, :
based on current concepts of thoe factors of the natural
focallzation of plague infeotion. Thi~ history is ovidonco
to the offect that this focus is o r-. aint of what was once
a tremondous focus of plague occupying all the southorn
stoppoes of Burope, and that we are living in a period of it
final oxtinotion. The acceleration of “his process dopends '
a groat deal on us, tho plague workers. !

i
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Rulsos and Rogulations of a Plaguo Enzootioc in a Focus
in tho lNorthiost Casplan Joglon

N.P, liironov, 1.3, Tinkor, P.I. Shiranovich, A.X. Shishkin

Nostovena=Donu Stato Scilentific Rescarch Ploguc Insti-~
tuto,

In tho roport tho rosults of many yoaxrs of study of a
natural plaguo focus in tho Northwost Cospil. . DNogicn, mado
by a largo nwabor of investigators, aro DLoiia; Jonowralized on.
i\sido from tho authors of thoe roport, tho ruloes and rojulae

ov, I. G. Toff, N. I. Kalabukhov, V., I. uzenkov, S, M. N1k~
hnorov, 4, P. Pokrovskaya, V. V. Rayovikiy, P. M. Stupnitsk-
iy, S. V. Suvoreov, V. Yo. Tiflov, V. M, Tumansiiy, B. K. For
yuk, A A, Flogontova, A. A, Curilina and many otlors,

n"Lout the foous in the Nerthwest Caspian Rogion has boon ox-
brtod by the study of othor natural plague fooi in thoe USSR
hnd foroign ocountrios. This applies chiofly to tho Veolga=-

Ural natural focus of plaguo which is adjaccont to tho fccus
in the Northwest Casplian Rogion and is located in genoral in
tho same ¢liwatic zones; this was studiod by a numbor of the
poxrsons montioned above asg well as by sowmo authors of this
report, and in addition by A. I. Bordnikov, N. A. Gayskiy,
. A. Dominskiy, N. N. Klodnitskiy, S. A, Kolpuakova, G. I.
o1'tsov, I. M. Mamontov, Yu. M. Rall! s Me M, Tikhomirova,
Lle I. Tikhomirov, V. N. Fodorov and others.

In making out this roeport caoh author formulatecd chilefl}

\t the same timo, on the main probloms thore was coordinatior
petwoon all tho authors, Tho last names of the authors of
the report aro given in alphabotiocal ordor.

The beginning of the study of the rules and rogulations
pf tho plaguo onzootic in the Northwest Caspian Rogion vas in
1913, at a time when invostigators in plague institutions,
rorking according to plan and under the diroction of Acadcemi
tian D. X. Zabolotniy, isclated cultures of the plague micre
bo from wild rodents for the first time in this foous. Sub=~
sequontly, gince the focus oontinued to be active, and bofore
1ork done on the elimination of it, that is, prior to 1933~
L93b -1t was very aotive, the isolation of plaguo culturos
Trom rodonts and their ocotoparasites was repoatod rogularly
{rom yoar t5 year. In all, in tho poriod from 1913 through

tlons of focalization and opizootology of »nlague in this t“ﬂ‘
Titory have boon studied by 0. A, Aristarizhova, V. S, Grikuk-

An ¢ssontial influonco on tho formation of corioin viows

thoso soctions doalt with by tho materials of his own roscar’
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195 oplzootics among rodonts woro found in tho focus moro

than 700 times. In many placos thoy wecro domcnstratod ro-

poatedly, sowotimos for sovoral ycars straight or with some
intorruptions; in othors, thoy were recorded as a onoe-=timo

rhivnomonon.

Tho groat majority of tho plague mlcrobe culiuvos was

obtained frouw dwarf souslilks and thoir fleas. Theso cultuws
could bo isolated rugularly during the spring-summor poricd,
At tho camo timo, culturos of tho plaguo microbo from scus=-
lik fleoas woro obtaincd in tho autunn and wintor, although

in isolatod cases,

Huch less ofton, cultures of tho plapgus microbo wore isis
olated from crosted and moridional jirds rMorionos tamaris-
cinus ond Merionos moridianus] and from thoir floas, whorobx
thoso facts wore recordod in far frowm all placos and usually
with groat intorvals of timo betwoon individual oplzootics
in populations of those spocios of rodonts. Within the lim-
its of tho groater part of the aroca of distribution of jird:
in tho Northwest Caspian Region plaguo cultures from those
animals and their fleas were not isolated at all. In tho

castern part of tho Black lLand Region thoy wore isolated onli
in the spring-summer socason and only in the il'mon~dolta sull=
zono woro.the infected jirds and thoir floas found in tho
avtumn~winior poriod also. .

From house micoe in large numbors plaguec miorobo culture
could bo obtained only in tho aulumn-wintor of 1932/33 and
1933/3% during a poriod of mass mulbtiplication of mouso=lilkec
rodonts. In othor years cases of isolation of culturos fron
mico wore scattored. ~

Cultures of the plagueo microbe in this foocus were also
isolated from joerboas, Siberian polecats and cameols.

Many years of obsorvations of tho focus demonstratod itf
natural boundaries, which from 1913 tirough 1956 have changcd
soveral timeos. From a historical aspoect, in summing up all
‘bho aroas on which the plague enzootic has boen domonstratoc
during this time in the form of opizootics among rodonts, th
’Focus has included the following torritories of tho Northisgs
Casplan Region. '

Tiho northern boundary of thoe focus in 1913 passed only
12 kilometers to the south of tho city of Tsaritsyn (now Sto~
lingrad), but even in the 1920's to tho beginning of the
i930's,apparently as the result of tho expansion of plowing
nnd tho increasc in the numbor of inhabited places near Sta-
ingrad, the northern boundary of the focus dipped 40 kilo-
notors to the south, bocoming stablilized along tho Misikovo
Rivor..

Tho eastern boundary of tho foous during all tho poriod
pL 1ts modern history was the Volga River and the northorn
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part of the wostorn coast of tho Caspiin Soa. Tho southorn
boundary was constituted by tho stoppoes of tho lanych lov=-

O

dontly was associatod with tho absonco or small population ¢
dwvar{ sousliks at tho boginning of this contury in the Pio=-
caucasian stoppos, to the south of thoso wator bodies. 1In
precisoly the same way tho southiwestorn boundary of tho fo-
cus coincided with an aroa of marked roduction in tho sous-
1lik consus in tho Sal'lskiy stoppns to tho south of tho vil-
lagoes of Pomontuly eid Zavotnoyo, although to tho north it
passed along the shore of tho Don .Rivor.

At tho boginning of the 204ih contury a successive cxpm
sion of tho boundarioes of tho focus in the Noxthwost Cospiarn
Regloid was noted in tho wostorn and southorn diroctions (Fi:
1) as tho rosult of expansion of %the aroa of distribution o
the dwarf souslik. As tho result of tho lattor, conditions
wors created by the 1930's for thoe circulation of tho plaguc
Ipathogen in the eastern rayons of Rostevsl-aya Oblast (Dubov-
skiy, Zimovnikovskiy, Martynovskiy, Krasnoyarskiy) and in th

< northorn rayon of Stavropol'sikiy Xray to tho south of Manych.

Svon lator, as ocarly as the 1950's tho focus was extonded tg
:he south of the Xuma River, into tho dopth of tho stoppos
of Groznonskaya Oblast and into tho pla‘ of Dagostan. Suclh
n extons.»m of tho focus was obsorvcd somovwhat earlier to
he East, on tho territory from which wator had boon clourxod
%) s tho rosult of the sharp drop in tho lovol of the Caspian

land, to tho north of Manych and the Kuma River, which ovi-L

[+

ea in tho past 50 years. Thorefore, during tho poriod of
he most recont history of the focus in tho Northwost Caspi:
egion the oldest parts of it wore Yorgoni and the Priyergo

ithin the present century--the eastern rayonsof Rostovsikay
blast, tho northern rayoms of Stavropol'skiy Kray (to the
outh of Manych) and Groznenskaya Oblast as woll as the en-
ire northwestorn strip of Primor'ye (Caspian), including ti
blain arca of Dagostan. , 7
" Rotrospective analysis of an abundance of indirect datg
ormits us to beliove that the plague focus in the Northwosy
asplan Roegion 1s a relict of a tremondous natural focus, in
ts current boundaries, which at ono time occuplied tho step-
Hos of Southorn Europe. The formation of the lattor can bo
oferrod to the middlc Pleistocene, trhat is, to the timo
bout 80,000-100,000 years ago. Sinco that time, undoubtodl
opeated changes in the size of this focus have occurrod as-
ociated with oclimatic changes and variations in the lovels
£ the Caspian and Black Soa basins, About 3,000 years ago,
fter tho xorothermioc period a procoss of formation of tall-
nrass steppoes ocourred over the groator part of Southorn Eu-
Fope, as the result of whioh a differoentiation occurred of

nskaya Ravnina [plain], and the youngost arvas, formed ove#

5]
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’ige le. Chango in the Southern and Vostern Boundaries of thc
Tnzootic Torritory of tho Foous in the Northwost Caspian No-
<> ;ion from 1928 through 1932 (according to B. XK. Fonyuk, 1947

Manuscript). 1., Rostov; 2., Don Rivor; 3. Stavropoll'; 4, Car-
~iage of Plaguo by Mice (Episode of 1932-33); 5. Volga Rivor

A J

/hat apparently previously was a multlplo-~host focus of pla-
sue in Burope; 1in the wostern part of it marmots now bocame
the main sources of the pathogen of the infocotious discase;
in the ocastern part (Yergeni and tho Priyorgoninskaya Rav-
hina [ plain]), sousliks became the main roservoirs.

. During the course of activo colonization of the southern
rayons of Russia in the 18th~-19th centuries the landscapo of
fh° stoppes was fundamontally changed. As the rosult of hu-

,*n agricultural activity the steppe marmots wore direotly

»o indircetly almost compleotely extorminated, while the Eurocl

.;.an natural focus of plaguo was roduced to vory small dimonr

ions: 1ts wostern boundary was now Yorgeni; southern bauﬁaﬂﬁ

knmo—nanych Valley; and northorn Loundary, the latitude of
50 southorn suburbs of what is now Stalingrad.

L At the presant time, tho rodent fauna of the Northwest
Caspian Region is ropresented by tho following basic 22 spec
{js of rodents (Table 1).

T
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o | Tablo 1.
3.) Berpiuaciocth B PAIAHSINE HOX101 X
o . 2 [ ) ", ;D. ) CAPRTTEN O
N Bux spuayns %L 4 'gggu vt (92 A4g 5§t
! ' & g3 |8 ¢ auggg’:: e |seq| &l
; o | R 2R nddals] g >384
1 [Cremurnnfte o oo o | O |k 4] + | + [ +4+|4++] O
2 [ Nacsanxa rpebeiiatitkonas | — - {4+t O |++] 0 | ++
3 ]fccuauxa noayrewmans | + + - 0 + | +4+ | +4 | ++
4 JMuws nouosaa o« o . L | bt 4+ | S+ F& ]+ + + +
S |Kpucacepaas ¢ o v o s | — - + + {4+l = | = —
6 [Mowb nozesas . .. . | + -+l 4+l 4+ ] -} -1-
T [Muwe accnas o o e | o+ - | + -+ ] -} -] -
8 Moxepxacfuxnosouman | | 4+ | — | + | + |++]| + | + -
9 f{ilozesxa ofbweczaemman | 4 + + + 4 | +4 1 ++ | ++
10 [Czunywonxa oduxiosen- |
21 cseee o4 | + + + + + + + +
,,,,,, 11 [ fccrpymxa crennag . . | + + + — — -— + j'_
12 {Moazixa sonamaz . . . + .| -~ + —_ At — - ”
13 jXoizavox cepuil . . . . + + + + + + 4 +
14 1 Xouax comxuoaamnuh . | + —_ + - -_— - + =
1S jCronuw cOuxwosenuufi. | 4+ —_—_ =]l -f -] - I "
16 fllumonioxuag. . o o | + |+ | + | + | + 1 + N
17. ] Tyuneaiaug doasmol . . + + + + + I T +
13 | Tyvnsauoug maamlt o o o | + —_ + + + I T +
19 [ TapCaranivke ¢ o o o « | + + + ++ ! ¥ +
%? %uypammx  ouchud | + | + | + I ++ gl +
v xanqixsoxmonorufi o |~ | - | —~ +
2 __Say;nu-pycax O + 1+ 1+ 1+ 1 +1+ +
[Along tho Horizontall. 1. Speoies of Rodonts; 2. Incidence
g
with which it is found in various subzones; 3, Yorgoni; L.
Daban ravine; 5. Banks of tho Volga; 6. Volza sands; 7. Il!

en-delta subzone; 8. Primor'yo; 9. Kumo=-Manych subzone; 10
lack lands., [Along the Vertical)]: 1. Dwarf Souslik [ Citol-
us pygmaous]; 2. Srested jird [Moriones tamariscinus], 3.
feridional jird [ iloriones moridianus]); 4, House mouso; 5.
rown rat [Rat%us norvegicus]l; 6. Field mouse; 7. Wood mousc
Rus sylvaticus];&Common vole [ Miorotus arvalis]; 9. Social
ole [Microtus soclalis]; 10. Mole vole [ Ellobius talpinus];
l. Steppe lomming [ Lagurus lagurus]; 12. Water vole [ Arvi-
ola torrestris]; 23. Gray hamstor [Cricetulus migratorius];
4. Common hamster [ Cricetus oricetus); 15. Mole rat [Spalax
icrophthalmus J; 16, Birch mouse [Sicista/; 17. Allaotaga [ Allace
Faga jaculus]; 18. Dwarf Jorboa [Alfactaga olator]; 19, Tar-
gan [Marmota sibirical; 20. Jorboa [Scirtopoda telum]; 21.
airy-footed jerboa [ Dipus sagittal; 22, Common hare [ Lepus
uropaeousj, -

Key: (=), species absent; (++), common; (+), prosont
n small numbers; {(0), abundant, . ,
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As 13 soon from tho geitoral deta proscntod in Toble 1,
tho mo3t abundunt spoclos of tho rodents in tho majority of
rayons of tho Northwost Caspian Rozion is tho dwarf souslilc,
In souo castorn rayons of tho focus tho jirds aro prosont in
volativoly large nunbors. Thoro is an incroasod consus of
mouso=-like rodents, particularly the houso wmouso, rocorded
most ofton in varlous ynars in Yergoni and to tho wost of 1%,
along the banks of tho Volga and in the il'men-dolta Sube
zono. [A goographic subzone is part of a goograpinio zono
vhlch hus definite zonal landscape chasractoristios; an 41!
1en 1s a shallow wator lake without sharply dofined banks,
donsoly overgrown with roods.] Local conglomorato fool are
fomid alsoe by thoe jorboas (il'wmon-dclta subzono) and tho
social volo (Microtus socialis) (Black Lands, Kuuo~llany~h
subzono, Primor'yo). Tho othor spoecios oro rolativol, fow
and aro not of ossontial epizootological significanco,
Within tho limits of the Northwost Caspian Rogion thor
ars moro than 50 spoclos of floas, of which about 40 Spocio;
aro parasitic on rodonts., The most common spocics are tho fole
lowing: a) souslik parasitoes--Noopsylla setosa, Coratophyl-
lus tosquorum, Frontopsylla senwura, Ctonophthalmus pollox,
Oropsylla ilovaiskii and Somo othors, and b) mouse and vole
fleas=~Coratophyllus mokrzockyi, C. consimilis, Loptopsylla
saognis, Ctonophthalmus secundus and some others.
&€ the jird flocas tho most abundant are: Coratophyllud
laeviceps and Rhadinopsylla codestis; loss ofton oncounterod
is Rhadinopsylla bivirgis; vory rarely, Xenopsylla conformi
A8 woll as Stonoponia vlasova Copiopsylla bairamalionsis; and,
finally, in isolatod spocimeons Ctonophthalmus dolichus and
Coptopsylla lammollifor are found.
Jorboa floas aro quite common: Mosopsylla heobos, 2Meso-
PSylla oucta tuschkan and Ophthalmopsylla volgonsis. In thd
5al'skiy steppes and furtho> to the West Ctenophthalmus ori-
ontalis is common, which is parasitic on sousliks, voles and
othor rodents which inhabit the stoppe areas. In the river
’>asis of tho Volga, Don and othar meadow arcas Ctonophthal-
nus wagnerl and fleas of wood mice of tho forest steppo zone
pnd the foothills of the Caucasus, Leptopsylla taschonbergi,
hro found,
The synanthroplc flea Pulox irritans, which at one timcj
vas vory abundant in human dwellings and buildings, has been
oxtorminatod recently with the introduction of Ssynthetic in-
socticidos and is practiocally absent from tho Northwest Cas-
ylan Region. Even in primitive human dwellings, of tho mud-
wt type, fleas are practically never encountored,
[ Part of the species listed is very common on tho terri-
cory of the Northwest Caspian Region and is distinguishod by]
1\ stablo or permanent hi gh scasonal census. Among them




aro chiofly souslik floas, MN. sotosa and €, tosquorum. Just
as common are the fleocas of mico and volos which are disteri~
butod vory irregularly, and tholr consus undergoos markod
varintions and in various ycars drops to an extronoly low
lovol,

Anothor group of spocios o035 boyond thoe limits of tho
Northwest Caspian Rogion only in a part of its aroa of dis=-
tribution (for oxample, floas of jirds, wood mico) or is on-
countorod sporadically in isolated casos, or ¢lso is scattox
od over tho ontire territory in small nuabors.
In a 7zoogoographic sonso tho flocas of tho Nowthiest Cad
plan Roglon are of a mixod charactor and are difforent in

example, the majority of specics of souslik fleas), cosmo-
polito and palearctic types, horo wopresontatives of tihwo Conu
tral Asiatic dosorts, Central Russian and South Russian pla-
ins,and foothills of the Caucasus are¢ reprosonicd. A con-
sidorable part of tho flea spocios of tho Northwest Caspian
Rogion must be considered as belonging to the Aral-Caspilan
fauna.

that activo opizootic plague procosses amonz scuslik.popula-
tions occurs only during the poriods of thoir activity.
Thoreby, after the sousliks come ocut of thoir hibornation

mont of the young sousliks in thoir soparato nests, as a zrul;
only sporadic cases of plague are oencountered among them.,
In tho natuire of the Northwest Caspian Region an active
oplzootic procoss comes about in the spring-summer period anc
lasts a total of only 30-45 days. Tho beginning of tho acte
ive course of the epilzootic among sousliks coincidos with
the beginning of dispersal and sottlement of thoe young indi-~
viduals from their maternal nests to individual holos. Dur-
ing the poriod of the activo courso of the opizootic among
sousliks the highest porcontage of plaguo-infected individe
nals 1s oncountered, and at that time mass deaths of thom
pccur from plaguo.

The calendar perlods of occurronce of tho active epi-
pootic process, Jjust like tho timos of all poriodic phonom=
hna of souslik activity, depend chiofly on the timo and dur-
vtion of the period of awakoning of tho animals from their
hibornation (Fig. 2).

This fact is of more than a littlo importance. for mak-
ing an appropriate epizootological prognosis, which under

A

Sk

ful observations are made of tho ocourse of awakening of sou
1iks from their hibernation.

tholr origin. Along with well-~roprosontced autochthonous (foi

Many yocars of obsorvations mado in this focus havs shein

and until the perliod of the bezinning of disporsal and sottlf
)

conditions of an active foous can be quite accurate if carol

The dying down of an active epizootic usually coincido

e 46 PN
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Tige 2. The Relationship Betwoen tho Timo of Qccurrence of
Various Biological Phenomona in Dwarf Sousliks and the Tim2
'of Thoir Awakening from Hibernation (According to N. I. Kal-
\bukhov, 1956). 1. March; 2. April; 3. May; 4. June; 5. Hi-
Hornation; 6. Gravidity; 7. Awakening; 8. First Gravid Fe=
hale Found; 9. last Gravid Female [ound; 10. Appearance of
i"{oung Sousliks on tho Surface of thoe Earth; ll. Boginning of]
Disporsal and Sottlement of the Young; 12. End of Dispersal
nd Sottlement; 13. Years.

Hith tho perlod whoen tho young sousliks born in the currcent
soar disporsed completoly and sottlod in thelr respoctive
10los, whon the 0ld malos bogan their hibernation, and the
%Id fcm?los had become fat and also lay down to hibernato

. Tho consideorable factual material obtained from
tho invostigation of rodents caught under natural ocnditionsJ

lot‘.‘ tho focus is ovidonce of the fact that tho portals of in-
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¥ig. 3. Tho Course of a Plague Epizootic in a Dwarf Souslil:
Populatioun, as Doeterminod by MMoans of Collocting Sousliks
Which NDioed eof the Plague (after I. S. Tinker, 1940). 1.
No of Sousliks Collectod; 2. Junc; 3. July.
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foction in sousliks aro most ofton or almost exclusively tho
skin. This bocomes clecar from tho predominancoe of bubonioc
‘ and soptlic forms of tho plaguo, in whiob transmission of th
i pPathogen 18 accomplished through living vectors.
) ‘, Actually, in the area in which activo oplzootics

of plague occuxr in sousliks it was veory vasy to find plaguo-
infected fleas in the nests, holes and on tho animals thom-
solvos, which insects were found to bo infected in 50 per~
cont of the casos or even more.

As time passod aftor the end of tho actlvo coursg

1 " ]Jof tho epizootic the number of fleas infocted with tho plap:o
| pathogon, considered with respoct to thoir total numbers, g{;
‘ croaSOd. Howover, scattorod spocimens of fleas.wore recordec

in na‘' ~es two, four and oven eight months aftsr tho active
epizcotio had died off in the gastrointestinal tracts of
hvhiclr the plague microbe was found.

. It should be emphasized that nc¢t all tho spociosof
Lo fleas listed above can bo counsidered aoctive plaguo vectors.,
On tho basis of observations 1in nature, expori-
mental study of the role of fleas as vectors of the plaguec
microbe and corisideration of ecological charactoristics of
various species of floas, only the following floas may be
considered a beloenging te the group which is most importaat
in an cpidomiological respect: N. setosa, C. tesquerum, C.
mokrzockyl, C. nsimills and C. laeviceps. 8Souslik fleas=-
1. sotosa and C, esqQuorum~-whioh h.ove a hi-i potential in

transmitting the plague miorobe and are capabla of preservin

S amant
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it for a long time in thoir bodios are common ovor the on-
CD tiro torritorv of tho focus and are characterizcd by a high
consus, although it changes according to soasons. In tho
autumn, wintor and early spring thoro is a prodominanco of
tho moisturo~loving nest flea N. sotosa, but tovards swamor
ivs consus falls off markedly. By this time a mass productf
ion of flecas occurs from tho fur of tho host--C. teosquorum-¢
: and at ths timo of disporsal and sottlecmont of the young '
sousliks this spocios bocomos provalont, 1
In .the plague focus of tho Northwest Caspian Region 1t
. has beon dotermined that souslik flonas of tho spociovs N.
sotosa survivod throu;hout the ontiro intoropizootic poriod
Thoy aro rosponsible for the carrlage of tho plai e pathogen
from ono opizootic socason to the noxt.
Among jird floas undar conditions of tho Northwest Cas¢
pilan Region only ono species, I darosay, can bo of Somo opi-
domiological significance=-C, laoviceps--tho coensus of which |
on tho right bank of the Volga River is gonorally much loss ;
than on the loft bank, although in various years the indico;
for this specios in tho spring and autumn can roach considoj- i
ablo figuros, particularly on tho crosted Jjirds. !
An active plague vector--X. conformis--as has boon mon+ i
tionod above, is encountored eoxtremely rarely on the right .
bank of tho Volga, and in varlous years is practlically ab~ .
sont on Jirds which live in small aroas of the sands and pay- '
O ticularly at tho fringe of thom or in the stoppos, Souslik
flocas aro numerous, and in some biotopos the fleas of Joerboasg,
_jmice and volos are also abundant,
Of the fleas of the small mouso=-liko rodents C, mokrzoeg-
kyi==the house mouse flea--and C, consimilis—=the vole flea-}-
may bo of some significance, chiefly in the steppo area.
During the years of mouse invasions the census of these spoqd-
ios incroasos considerably, and thon they can penetrate intd
inhabitod places and sottle in human buildings.
Tho natural characteristics of the plague focus in the
Northwoest Caspian Region are very dissimilar in tholir variaip
arts, vhich to a considerable degroe is responsible for thd
. aturo of the course of the eplzootics and serves as a defl-
nito indication of the degree of strength of the plague en-
zootlc factors., On the basis of these features, with con-
sideration of the species composition and the rodont census
nnd tho consus of their octoparasitos we may distinguish thg
following most important natural-historic regions (subzones)
of tho focus (Fige. 4). S
A mosaic landscape 18 characteristic of Yorgeni and th
Woestern Yergonl steppes--~the alternation of semidesert ole-
monts with stoppe and "cultivated" clemonts in the form of
tho bottoms of valleys, cultivated lands, plantations, meloq
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wost Caspian Rogion within the Limits of tho Volga-Don Wator
shod and tho Arca Botween the Volga and Kuma Rivors. A,

Semidosort Zone. 1. Yorgeni; 2. Dabanskaya Loshchina [ra=-
vinel; 3. Black Lands; I, Northern Lowland Stoppes;.5. Coasy
al Volga Steppes; 6. Volga Sands; 7. Il'umen-Delta Region;

8. Primor'ye; 9. Kumo-Manych Region; B. Area .of Dry Stoeppes
(Vostern Yergoni Steppes); 10. Wormwood-Shcop's-Fescue Step-
pes; 11, Sheop's-Foscuoc-Foather Grass Steppes; 1l2. Chestnut+

a

Chernozem Steppes; 13. Stalingrad; 1k. Astrakhan'.

fields, otc. In connection with this, horo activo suwmer mi
erations of sousliks are noted which provide an exceptionall
close intraspecies contact betiteon the animals. The Black
Lands, convorsoly, are distinguishod by a relatively uniforn
landscape, which oxcludes such activo migrations of souslillks
as in tho provious area. On the sandy and sandy loam soils
of the Black Lands, in contrast to the majority of othor

rogions, a seasonal duration of the souslik holos is noteod,
in which, as a rule, toward July, August capacious probeos

are formod in the earth. As the result of this, toward tho
ond of the summer intraspocios contact botwoon sousliks fally

Fige 4. Diagram of Landscapo-Ecological Zoning of tho North-

3

ff sharply, and interspecies contaot is practically inter-
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rupted. ‘his loads to a complolo oxtinoction of "o opizoot{
J

O ics, bacauso of which socarchos for infocotod rodonts and tho.
octoparasitos in tho Blacl Lands in tho autumn=-wintor, as &
rulo, gavo no rosults. In tho il'mon-dolta rogion, wnlich is
distinguishod by an cxccptionally variogatoed landscapo, al-
.5t all spocios of rodonts aro vory mobilo and are constang- 3
ly in closo contact with ono anothor. Charactoristic of
this rogion are also insular coloiiios of tho moridional and
crostod jirds and a considorable varicty of rodonts and thugp
vctoparasitos. The other rogions occupy a kind of intor-
nadiate position, in thoir natural charactoristics, botwo<en
tho arcas doscribed, showing difforent dogreos of similarity
to tho lattor.
Tho rulcs and rogulation» of th% epizootic procoess in

[PEUURPRPSPI SATSE W PCEV

differont areas of tho focus in tho Jorthwost Caspian Roglon
wore difforent and variod in accordando with tho natural
features, tho ocology of the hosts of tho plaguo pathogzon
and its living voctors on each of tho arocas and in cach soa<q
son of tho yoar. Horo, two main forms of circulation of thy
plaguo microbo wore noted.
The first form is responsiblo for an activo oplzootic,
In it, an acuto infoctious procoess dovolops in tho hosts of
tho pathogon quickly and terminatos fatally with signs of
agonal sopticomia. This lcads to a high degroo of infectior
of tho fleas, which are capable of transmitting the plague
c> natihogon effoctively. Such epizootics, as a rule, occurred
in the spring~summer season among the sSousliks in Yergeni
and in the Westorn Yorgoni steppes, ’
The high degree of motor activity of sousliks, froquent
ﬁnd digztinct active and passivo movements of the fleas assuil-
od an activoe intraspecies contact botween the fleas of tho
.animals—~=-the donors of the plaguo pathogenmand tho rocipioent
hnimalse.
The second form gives rise to a Lluggish course of tho
2pizootlc process, In it, even during tho period whero souspe
1is are highly susceptible to the plaguo, the infectious
brocess drags out somewhat, and in a number of cases the anij~
=als cven rocover; in the case of a fatal outcome of tho
liscaso it is not always assocliated with a woll expressed
Bactoriomia. The frequency of intraspecies contacts with
bhiis form is lossenod in connection with the slow motor act-
vity of tho hosts of tho plague pathogen and the relatively
llght active and passivo movomonts of tho fleas. Such a
blow circulation of the plague pathogon is characteristic of
Lhe combination of semideserts, coreated in tho Black Lands
in tho spring-summer. Thoreby, intraspecies contaot between

.ndividuals in souslik populations through the medium of the
flcas is dolayed. 1 |
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In tho prosonce of a numbor of favorablo conditions;
active wideoly dovoloped opizootics occurrcd in tho formor
case in tho focus; in the lattor case, undor the same con-
ditions, quite often thoro wore smoldoring localized to:ri-
torlal oplzootios.

Tho activo opizootics woro also obsorved in tho il' mon
delta rogion, charactoristic of which, when tho pathogen
ponotratos horo, i:c a rogular involvemont of a numbor of
spooios of rodonts aside from tho sousli*s in tho cpizootics;
Jirds, mico, jorhoas. As the rosult of tho great activity
of rodents tho sproad of the plaguoc pathogon can occur vory
quickly in this aroca.

Observations made in tho focus havo shown tnat tho
spread of the oepilzootlecs prococd uncyually in all diroction
in concontric circles, like tho spread of a spot of oil on
paper but only in tho direction of thwso ccological groovos)
whero the motive forces can assure tho dovelopment of an
active epizootic process, Thoso motivo forcos are chiofly
a high census of the main or oven socondary sources of the
pathogon of the infoctious discaso and of thoe vectors.
Thoreby, ovidently, two basic meschanisms oporate which load
to the sproad of plaguo., The first mochanism providos for
tho advanco of the epizootic in a relay, that is, by tho
transmission of tha pathogon through tho medium of continu~
ous contact of rodonts with one another through thoir floas}
It is roalized through the high dogree of motor activity of
tho rodents and fleas ovon whon the line of advanco of the
Plaguc microboe may be quite limited spatially in each scpars
ate link of this transmission chain. Naturally, with this :
mechanism the rate of movement of the opizootic is detormins
od chicefly by tho degree of mobility of the rodonts, which
is vory groat in Yorgeni, the Western Yorgeni stepoos and in
the il'mon-delta rogion, and considorably lower in the Blac!

]
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lLands.
The sccond mechanism is rosponsiblo for tho transmiss-
-|ion of the pathogen "in jumps'. 1In this case the infocted

floas nogotiate considerable Spaces by means of passivo movo-
mont on hosts not charactoristic of them and which, at the
first opportunity, they attempt to leave. Possibly, by mcing
of this mechanism specifically thoe plague pathogen has pene-
trated into the territory of Groznenskaya Oblast and the ad-
Jacont Black Land torritory.

On the basis of all tho information accumulated about
tho epizootic activity of the focus during the more than 40
yoars of study of it as well as in considoration of mecasuros
takon in the focus, its curront history and the history of
work in it can bo arbitrarily divided into four main periods.

Tho first period includes tho time from 1913 through
92%. During tEL&.BQEL&Q.&EQ.ﬁ&Qt_Q£_in£naninn_a£_dmanﬁ___a
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sousliks with plaguo was established, and it was noted that
cimootics awong them are repoated with rolative cansiuncy.
‘Thoso osseontially were yoars wiion rescarch worlk wvas dovolgp
cd on a small scale, bocauso at that timo tho first World's
Wwar and thon tho Civil War occurrod. After them followed a
poriod of post-war ruin, during the co urso of which theo
rmain attontion was paid to rostoration of tho economic 1life
of tho couniry,. :

Tho socond poriod lasted from 1925 ilirougih 1932, Dur-
ing this poriod the neotworiz of plajuo institutions in tho
focus was oxpanded and was mannod to a considerable degroce.
Study of tho infoctious naturo of tho focus boceamo tho sub-
joct of tho principal activity of spocialists in plaguc. In
connoction with this, it was possiblo to detormine tho fact
that plagun opizootics among rodents in *he focus are ropcat-
cd rogularly from yoar to yocar. Thoreoby, active courses of
thoso oplzootics over tromondous spacos of thoe focus, partis
cularly in Yorgeni and in tho Wost Yor;sni steppos, woro
charactoristic for many years. <Then, tho basic rules and
Togulations of plaguo opizootology among sousliks wore do-
wonstrated. Theoerofore, it is not by chance that toward the
end of tho socond puriod a plan of operation was adopted
dircctod at oliminating tho plagueo pathogon from tho focus
by tho mathod of "repoated solid" souslik elimination from
its torritories. . .

Tho third poriod lasted from 1933 through 1945, Char-
actoristic of this period was a large volune of work on soug=-
lik extermination. In comnoction with this moasuro tho in-
foction in tho focus very rapidly and sharply declinod. How-
ovor, the focus was not complotely rid of tho plaguo patho-
zon. Plagwo infoctlon was maintainoed particularly in the
castorn portion of the Black Lands, whore extorminution op=-
orations against sousliks wore accomplished on a small-vol=
ed and with inadequateoly good quality. Incidentally, it
siiould bo taken into consideration that during the Socond
.Jorld War and tomporary occupation of the largor part of thdg

2 o]

Tastod until tho present time., During this period moasures

Vcro takon dirooted at reinforcing the results of improvomaig

territory of tho Northwest Caspian Region by tho eunemy, pro-
%hylactic ororations associatod with rodent extoimination
reve practically not carried osut hero.

Finally, the fourth period, which bogan in 1946 has

:»* the focus which had been obtainod on the torritory of th

Far;or part of the focus by extormination oporations of the

wovious poriod. In this part of the foous plague opizooti
jnong rodonts could no longer bo found. At tho samoc time,

VJD castorn regions the infection had increased by this timol,
fnd Plaguo opizootics began to be reccorded on now territoriej,
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vhich, on the ono hand, 'led {o tho neood for furthor study of
tho rulos and rogulations of tho plaguec cnzootic in these
places, and, on the othor, to taking a combination of pro-
phylactic mocasuroes with the aim of complote supprossion of
tho plaguo infoction in tho entire focus. During this por-
‘od definitive concepts wore gained about the cpizootulogi-~
cal incquality of differont parts of tho focus and their inI
oquality from tho viewpoint of the pownr of tho onzootic
factors,

A5 L. result of oxtormination measuros taken, lasting
to the prosont timo, tho infeoction in tho focus has boon
suppresscd in tho castorn portion of it. IHowover, not onagp
timo has gono by since the rocent (1951 and 195 in the Blx!
Lands and 1956 in Dagostan) though vory slow-moving epizoot
ics; thorefore, it is not¢ yot possible to give any final
Judgment about the elimination of the plague pathogen from
the entire territory of the focus in the Northwoest Caspian

Region.

n
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Tdstontial Conditions and Most Important Tpizootological Charace
Leristics of the Aral Arca of the Central Asiabic Plain, Hatural
Tocus of Plasue

M. P. Nawmov, . A, Ziiclayev, o M. Vacshavskly, 4. Kh, Avclanova, . :

¢ .. “nilov, B. D. Bescdin, G. I. Podlesakly, K. Te Krylova Ye, S,
', 4 v, , L ,r \J ’
Shilova, M. G. Yomordina cnd A. T. Zhuchayeva

The Aral Plague Stotion (Araltsk), Inctitute of Mlcrobiology and
Myidemiology imend the Distinguished Acagemicion N, F. Gamaloya of the
Acadeny of ledical Seiences USSR (Moscow) and the iHoccow State Univers-|.
ity imundi M. V. Lomonosov,

The Lerritory of the Aral region is included in the Ccatbral
rsiavic Plain, natwral focus of plague, It includes the subzone of the
southern steppes, semidesert and northarn desert, being equal to approx-
liately 400,0C0 square kilometers in area, It iz practically impossibl
to separate this territory from adjacent territories of the focus :
(central ond southern Kyzyl-Kumy, Mongyshlak)., In the north the boundaxy ]
of it coiucides with the conmion boundary of the natural central Agiatic
vlague focus, .

Study of this territory has mado it possible to divide it into
the following twelve geographic regions (Fig 1)s (1) the Aktyubinsk
steppe regiony (2-3) the Habinek-Traltsk and Sredne-Irgiz semidesert
reciony (L) Mogodshary; (5) Irgiz-Turgaysk lake region; (6) the south-
west border of the Kazakhskiy Molkosopochnik; (7) the mesa region of
ihe northern Arel area proper (north shore of the Arel Sea with the ad-
jacent arcas); (8) the mosale sandy area of the Aral portion of Kara-
Fany; (9) Predustyurttye; (10) northern Ustyurt; (11) northern Kyzyle
funy; snd (12) the right bank of the middle course of the Syr-Dar! Rivoy
(the Dar!yalyk~Takyr plain) with the lowlands of the Sarysu and Chu
Rivors and tis Arys!-Kumy sands, Each of these regions may be divided
into even cmaller natural areas, (Mention should be made of the tenta-
tive character of the territorial division presented, Vith further
study of it the mumber of regions separated out undoubtedly should ine |
crease, In exactly the same way the bowmdaries of these reglons can !
ho determined only very schematically at present. This applies parti- ‘
cwlarly 4o the northern regions which so far have been relatively very
hoorly studied,)

The geographic regions diffor from one another not only in theiy
~lora and in their fauna bub also in the composition of the reservoirs ;-
and vechors of the plague microbe and the nature of epizootics, FPlaguo| ¥
cpizootics have boen detected in four regions: on the north shore of
the fral Sea, in the Aral arca of Kara~Kwmy, on tho right bank of the
iddle coursd of tho Syr-Dart River, and in northern Kyzyl-Kumy., In theg
wrdican part of the territory undor analysls, that is, in the stoppe
and_ncaldogort regions of Aktyubinskaya Oblost, Mugodmhary and the Ivgife’
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D For tho focus as a iiwle spontancous infection of 10 gpscies of
» [rodenka with plague has been established.pt the prescat tino_(grest zand
rat /ihombonys opvnuJ uevidional jird /icvioncs moridicavs/, crosted
/\c".Loz.,,s tanarise d red~tailed_fiforiones cz_,rw rou / 3_’.1'1.,
dmrf.‘ /Citellus p‘" Jn and Caspian[C' tellus fwvug/ sowclilin, tho
house ripuse, gray hamstor [Cricouulufz migratoriug/, alactaga / ‘J .CUOLA
J’acmu_/ and the ,]erooa. Seirtopoda telwm; oo spmuoncoualj infeetrd
hre tuo speeies of earnivores (Siberien poleccat fifus uo'L'm erevsmanni/ and
weagael ), 10 species of flcas (Yenopuylla skrjabini, "'0"0.1113. cosniea
cralophyllus laovjceps, + tecquoruaa, C, curJ_:L.>, Lopumuﬂl ';.ullJ.i"cz,
ropsylla ilovalskii, Ctenophthalmus dolichus, Stoncponia consnocL "y
“hadinopsylla codesu.s) , and tio opec;eu of ticks (of tho genora 1o
ahyscelis and Hyalomma),

The tetal nuwaber of plagus microbse cultures icolated dwirs ine
vesuigations from 1945 through 1956 rcaches 1040, OFf this number 773
iore isolated from the animols and 267 strains from cctoparasites, The
relative frequoncy of isolatlon of cwliures from diffcrent gpecles of
animals and thoir ectoparasites is secn from Table 1 and Tigs 2 and 3,

Table 1

fumber of Flague Microbe Cultures Is ol&i.cd fron Dti‘i‘crcn'c Specios of
Rodtmts and Ga.rnivores in ‘ohe Nortiacrn Aval Area in 194/—1956

Q‘lapr mous |3 2110%-1:0 L.) Bccm
O ) (5:) 1(:5 ‘(}.— f . ;
Bua wKsoTHOrO Hcc“"‘z‘)'.BH,ICACI{O HCC-:LIIO- s..'xc CL-LJO BLiieac-
BanNo Bauo ao Kyas-| Ba:to IO Kyaue |
3sepobkos] KYABTYP | jnepukon] typ |asepsxon| ryp |
q\)amuau nmecnanka . . .| 86807 198 162619 458 | 249425 6356 |
{loayaciuiaa necaanxa . . . 4407 4 10352 17 14789 2
‘( {pacHOXBOCTAR necuanka .| 3603 2 4133 5 7741 7
G-y peGenutnionan necvanxa .| 2614 - 3611 2 6225 2 ¢t
Wpdaauit eyeank L ... .| 76364 41 4057 2 80421 43
\,L‘ Weatuh cycank . . . . .| 18381 26 63 —_ 18449 26
;/":mman MHIB . . . . o] 19872 - 15577 11 35449 11
T{iddeprit xoms4oK . coe s 737 1 221 l 958 2
' ,I)om,mon TyuIxaHanxg . . . Q37 2 162 - 1600 2
i (‘7. TMYPAMUMK « + o o .40 o) 1246 — 161 1 1407 1
‘..chmion xX0pb. o . . .| - 810 - 519 1 1029 1
IJCKQ-.-..-n-.- 67 l 73 —— 140 l
@'/",hom see e+ 0| 215550 | 275 | 201583 | 498 | 417123 73

.« Spccles of qﬁmal 2 Inrch-June, 3. JLﬂ.j-Ivovember, Le total; 5.
nimals investigated; 6 cul.tures isolated; 7, great sand rat; 8. nori-
onal jird; 9, red-’c.a.'lled Jird; 10, cres’c.ed Jird; 11, dvart souslik*
.“72.\,uuman scrlik; 13. house mouse; l/. gray hamster; 15, alactaga; 16
L clrtopeda telum, jerboa,; 17, Siborio.n polecat; 18, weasel; 19. total,
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Natural Regions of the lorthera Aral Area

)
1, southein sieppes; 2. desart steppes; 3. Mugodshary; 4. Irgis-Turgaysi
Fate region; 5. Kazakhskiy Melkosopochnik; 6, mesa rogion of the north

siore; 7. Aral area of Kara-Kwmy; 8. Predustyurt!yo; 9. north Ustyuris;
R0, north Xymyle-fuwmy; 11, right bank of the middle course of the Syr-Day
"iver., The black circles represent "epizootic points”,
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Lx’t:rccm’c,azgo of Plague Microbe Cul~
tures Isolated fron Various Spec-
ies of lammals in the llorthern
Aral ReE:ion. A. 8ll of the north
Aral Reglon; B. north shore; C,
Aral portion of Kara-iumy; D,
cigut btk of the middle course of
S/c=Dart River; E, northern Kyzyl-
Liyye 1. great send rat; 2, dwarf
couslik; 3, Caspian Souslik; /.
rierddional jird; 5. crested jird;

O, red-tailed jird; 7. gray hamster;

3. house mousoe; 9. jerboas (Alace
baga and Scirtopoda telum); 10,
carnivores (Siberian polecat and
hicagel ),

Fig 3

Degroo of Infection of Varlous
Species of Fleas Dwring Plaguo
hizootics in the lorthern Aral
Region, A~l--~gsee eplonaiions
to Fig 2; 1. Xenopsylla Sirjobinij
2, X, gerbilli caspica; 3. Cerato~
phyllus laeviceps; 4. C. tesquoru
5. Oropsylla ilovaiskii; 6, Copio
psylla lamollifer; 7, Ctenophthald
mu3 dolichus; 8, Stcuoponia con-
specta; 9, ihadinopsylla codestisj
10, Ceratophyllus arelis,
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Lricmphiere, groat sand rats cnd wiolr flcas occipy & predoiiinont
;0sition ciiong tho roservolrs of plague in the nerthern Aral region, Fre
them 25 ond 97 percent of all the strains obtained, 1cspceiively, nova
been isolated, Ca the north shore of the Arol Sca dimrf soualiks have
barticipzticd notably in tho-epizootics in various ycars (1946, 1948), =

north shore of the scaCaspian couslika have participated,
The individual rogions of tho focus are difforent in an epizoolo-
logical rcanect, These differcicos concern boih partviclpation of diff-
orent specios of rodents and ectoparasites in the ecpizootics and the cor
hoative cpizootological significance of wvailous specios as woll as the

ol eplsootics on the rodeat cansus, ,
Ca the north shore of the sca and in the adjacent rogions the
spceica rongo of mommals involved in the epizootlc is dlistinguiched by
the greatest varioty (Fig 2), lore, participation of 10 species of
rodents and one specics of carnivore (tho Siberian polecat) hag been re-
corded in tho cpizootics, In sccond placo afier itho great sand rats,
Cron viden 66,9 porcent of all tho plaguo nicrobe cultures are ootained
nere, are (althovsh not every ycar) duwarf sousliks, In this region,
Juring the period from 1945 through 19,0, 35,8 percent of tho cultures
(38 out of 106) were obtained.if we consider only cultures isolated frox
rodents -in the spring-suzmer seasou, or 16,2 percent of the total, mmbe:J
of cultures, equal to 241 for this region. From Caspisn sousliks in thi
czion 6,7 percent of the total muber of cultures wore isolated, Tho
other specles of rcdents were involved in the cpizootdc only in isolated
. kasos, altlough repeatedly: the meridional jird, in 1945, 1946 and 1947
the red-tailed jird, in 1946, 198 and 1949; the crested jird, in 1945
hnd 1947; the gray hamster, in 1946, etc. An exception 13 canstitutod
only by the ralatively mass participation of house mice in the autiumn
cpizootic of 1947, Only a single culiure (1950) was obtained from the
Siberian polecat in 11 these years, '
In tho Aral portion of XKara~Xumy soven specles of rodonts were
ecorded as participating in the epizootics in 1947-1956, while on the
‘Lerritory of the right bank of tho middle courso of the Syr-Dar! River
(1947-1951 and 1955-1956 epizootics) anly five specics wore recorded,
the first of these two reglons, aside from great sand rats {irom which
3.3 pereant of tho cultures were obtained here, only meridional jirds
Jere involved in the epizootic to a quite notable dogres (2,2 percent of
he cultures in 1947, 1955 and 1956)aa woll cs Cxpian Sousliks and red-
ed jirds (respectively 1.6 percent of the culturos in 1948-1950,
953 and 1956, and 1.., percent of tho cultures in 1950-1951 and 1954).
Tn the sccond region, aside from great sand rats (87.6 porcent of all
e cultures woere obtained fram them) epparently the meridional jirds
(6.8 perccnt of the culturos during the 1950 and 1955-1956 epizootics)
ere involved in tho epizootlecs and net by chance,
In northern Kyzyl-Xumy plague cultures were isolated almost ene
" n -

in the rezion of the lower cowsrso of the Syr=Dar! Mver and pacily on tho

scasonality of tho cpizootics, the naiure of thelr courses and the cffeqt
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" |jird and one from a weasal (Fig 2),

in the Arel region in the large sand areas (sowthern sueep of Bol'shiyo

tuo take into considaration & single strain obltaincd froa a maridional

The same may bo said with respeet to differcrnces in the infcetion
of rodent fleas with plague in those regions (Fig 3). This picture may

Howavar, it 1s beyond doubt that in 1¢u~ge rmoasuro 1t raflects actual .
differences in plague eplzootology in these regions,
The vory important epizootological aigxﬁ.ficm.ca of the gre:x’o sand
rat in the focus, aslde from its mass distribution, boing the moin specs
ere is e:'plaimd not so much by its susceptibility to the infection ag
tﬁo nature of ila colpnics and ths arrangeaint of ific commlicated
-~holos, As has beean shown by Ya, P, Viasov (1937), . V. Shcrhang
(1952 K. T. Krylova, S, N, Varshavskly, Ye, S, uﬁ.lo'm M, N, Sailov
and G. I. Podleaskiy tl957) great. gand rat colonics scrvo as habitats fd
a camlcex Intorrelated society of sond rat neighborc—inrm blooded and
0ld blooded animals, including reservoirs and vectors of the nlague
pathogen, Colonles of great sand rats in the Aral rcgion cons Litute
places in vhich provision is made for natural mitiplication and consiay
breservation of the plague microbe,
This fact caused us to direct concentrated attention to the clar?
fication of details of the disiribution of groat sand rats and the char
ncteristics of thelr colonies, °
As a rooult of many years of study three main types of groat sand
rat colonies wore distinguished: continwous ‘or wniform, band-like and
cubdned, and ingular, Tho first type of sand rat colony 1s cacountarcg

garsuki, various areas of the Aral region of Karg~f{umy, and northorn
Ky y:l-xmw) and in the plakor type of locality /fa plakor is an elevated
plain region, the soils and vegetation of whi st fully oxpross the
oml features of the landscape of a given 2 of the Ustyurt plateau,
3 has already been pointed out by N. P, Nawmov (19542, 1954b), 1t is
characterized almost always by a high population dansi% miforn distr]

bution of the colonies and, as a rule, by the absonce oi' local accuwmnlas

orsof them, The great armd rat colonies in the sands are distingudahe
by their comparatively large size, As a rosult of a relatlvely large
roserve of colonles in the settlements, a cansiderable percentage of the

.ot wncommonly is vacant, As the obsm-vattons of I, L, Kulikx have show}

(1954, 1955, 1956), made on lcheled sand rats in those settlezents in

hern Kyzyl-Xumy, the animals come here firsi for muiltiplication ,fre-]n
sntly change holes resetiling oven with amall Lafrless offspring, and

are in frequant contaot with one another, At tho same time, it. ahould

be noted that in mamr of the continuous saand rat settlt:ncnts particulay
in the northern Xyz , there are fower ectoparasites (Nmmcv, 195443

Varshavsiiy, 5a, ’and cobabitants fram growps of othar spocies
of sand rats jerboaa and other rodents are rore infrequent,

The band and inmder settlmentst differing in a mmber of essenl

al chnraoteristics, have at the same much In common with each

o partly the remult of difforent degrocs of stuvdy of tho varlous regiaic
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clayey desert, in the valleys of the morth shore of tho sea and in Pro-
dustyurt®ye) or to a combincd landscape in which islets or mounds of
sand altornate with clayoy takyr-1ile arcas /takyrs aro claycy or heavy
sandy loanm desert soil with hard and crooth surlaces brokon up into
miltiplo units by eracks/ (insular settlements in soue regions of nor-
thera Kyzyl-Kuny and the right bank of the middle course of the Syr—Dar
|River), In thess ssttlemonts the colonles, as a rule, arc small in sizg,
are uncqually distributed and form local accwalations, The average
population donsity of the animala hero, 23 calevlated with rospecet to
tho entire arca rathor than simply for places lahabitcd by sand rats, i3
frequently several times less than in tho continuous settlements, The
muwber of colonies per animal is usually less also, for which reason th
sond rats are much more attached to definite colonics in the non~unifo
sotilenents, Apparently, in a number of casaes, we may even speak of a
rolative shortage of shelters in thess typos of scitlemcnis, wiidch cX-
plains the rapid settlcment of colonics which for any reasoca have lost
thelr inhebitantas, The food supply for the great cand rats in il in-
sular settlemcnts is wsually poorer than in the adjacent sands, and
sccording to the observations of I, L. Kulik (1955, 1956), they begin
mldtiplication uuder these conditions aftoer almost half a month's dalay
In thoe band sctulenonts novement of the animals is accompliched along
the settlcuents, Thereforo, here thore are more or less well-defined
"slgration roads", vhich are abgsent from the contluuous sottlcezents
(ShekhLanov, 1952; Naumov, 1954a)., Finally, the sand rat holos in the
non-uniform (band and insular) scttlencnts are used actively not only bﬂ
the hosts themselves but also by various warm blooded cohabitants, and
infection of the rodents with ectoparasites in such settlements, for ex
ample in northern Kyzyl-Kumy (Darskaya, 1955b) is much higher than in the
nelghboring continuous settlements,

Various types of settlements of great sand rats are different
in the naturec of changes in the cemsus of the animals, In the band
sottlements it, as a ruls, 1s relatively constant and does not undergo
any prolonged or deep-sea‘ed dopressions, including large arecas, This
is evidenced by the resulis of many years of methodical observations of
the census of great sand rats in the dry valleys of the north shore of
the Aral Sca since 1947, ST
From Table 2 and Fig 4 it 18 clearly seen that in the band
settlemenis of great sand rats the habitation of colonies, although it
widergoes congiderable seasonal variations, almost always increases
quite rapidly, even afi2> a sharp drop produced by unfavorable condi-

tions, .

Thus, in Kiyaksay valley tho habitaiion of the colonies, after a
sharp drop in the winter of 1948/49 and 1953/54, rotwriied to a quite
high levol as early as the autumn of 1949 and 1954, respectively, In
the valleyg of Baykun, Chokusu and Turangly the habitation of the colon
ics, very markedly roduced for sovoral winter and spring seasons (in
the lattor cage, they wore flooded with thaw water), not wncommonly ine

> nseagson of the game year, |
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Table 2

Changes in the Habitation of Colonics in the Band and Tontinuous
Settlements of Great Sond I'nts in Dﬂ.{‘i‘orcn’\c Years

jla:nmmc | Cg:fc;')! o C_’;y Qduraarux kool B pazane roaw .
(‘_ ypoc:uia 1947 [ 19:3] 1059 1950] 1951 ["1952] 1053] 1058 | 165 | 1955|1987
4 -y v ——— l
- (Qﬂcu:ro-muc noccacniy !
/f\) . :
Zaprencalt nec.-.a@),g ~ | 585] 61.51 87.5] 709 71.9] 50,4 62.4] €50 521 765
M) ceens 020 £0,0] 930 5.1 93,31 924 80,7] 83.7] 1,0{ £5,0f 9161 017
Nusxcahl reenari )] — 1 G8.7| 433 57,2] 50,0] 65,71 574 “9,1| 71,21 72,7} 5T
) oceus &34 91,11 ©4.1] 84,01 £9,3] 65,7 €5.5] B7,0{ 832 £6,01 92,31180,0
(flokyey | eecna 70| = 14171337 a1l £56] 2391 245 | 105| 233] 267] 54
: ocenb .« o | 84,7] €3.3] 82.9] €0,7] 61,9] §5,01 61,9] 17,5} 155 53,5 840
$ Laparsmue | meewa . .| — | 44.4] 83,3 €001 348} 33.6[.60,0( 31,3| 67,0] 20,9] 8.6
pl) ocens . .| 66,4] €3.7| 04011 838] 35,1{ 73.7| 60,0| 65.5| Su,7| £3.9( 020 .
Cipaityn pecta . .| — | 57,5 £0,0] 20,6] 357] 42.8| 73| £8.9| —| 77.8] 841
oceus . .| — | 71,4] £5,7| 70.5] A4 55.5( 4031 €0.2| €4,3{ £0.5| £0.6
@l‘mnmu recta . .| — | 520 143] 33.3]| 545 50.5{ 27.3| 23.3| — | $0.7| 597
(3ccrontag) | oceus , .| — | 61.9] 65,0 63,2] 65,7] 52.6| €9.0| 41.9] 63.0| 818} 6.3
WAR-Kyayx | zeera (I3 ~ | €0.0] 66,6] 739 57.9| 21,11 31,3| 72.8{ 753 50.0] 627
T | ccenn )| — | 9274 $09 75,0] 97,5 595|205 | 75,0| 73.5| 8U.7| 954
: @Caaomu He noceacuusg
o =
2 er-ityave | eeena & — | 033] 53.3] c00] 23.5] a7.2] 39,3 281 88.2| 7.4 ;37.(;
I © | oceas @3] 92,5] o5:5] 051 | S50 31,5] 50.2] 91,61 54,11 16.7 | €851 904
£ lumn-Kaua | acca o o] — | — | 37.5] 79.2] 73.3] 24.0] 50,0} 596 33,1 73,2 25?
ot oceus . .| — [953] 037/ 608|855 | 7.6| 87.9( — | — | 533} 562
45 Hysannu pecus . .| - (620( 1,5/ 0 | O | 89| 440(771|6L0} 552 ":0'0
/tN‘ ocens , .| 840| 23| 21| — ] 0 |54,0]900] 67.5| 70.0{100,011C 0
(ieronax  [meea §0 — | — | O [ o | 7.1| 179|532 450( 65.0| 24,6} 70.0
acens 5] 980 33| —| — | 1.3]722| 77.7[1000] 41.3] 81.6 90.

P S R T oo S e '

' Notes: natural landmarks 1-6 are located in the dry valleys of
the north shore of the sea; natural landmark 7, in a belt ncar the sea;
landmarks 8 and 9, along the extent of the sands in the Aral portion of
Kara~Xumy; landmarks 10 and 11, olong the extent of sands on the north
shore of the sea, 1. name of natural landmark; 2. season; 3, percent
of colonies inhabited in different years; 4, band settlements; 5. Margef-
say; 6. Kiyaksay; 7. Chokusu; 8, Saralzhinsay; 9, Baykun; 10, Turangly
{ecastern); 11, Ak-Kuduk; 12, continuous settlements; 13, Chet—Kuduk;
14, Yekshi-Klych; 15, Kulandy; 16, Chegonak; 17, spring; 18. autwin,
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" {Changes in the kabitation of colwnies of great sand rats in different
typos of sottlements, A, band settlements (dry valleys); B. continu-
ous settlements (sand aroas): 1, Margemsay; 2, Chokusu; 3, Chegonak;
4o ¥ulandy; 5, spring; 6, autumn, '

) On the other hand 2 the mmbor of animals in the continuous
ciitlements and the habitation of colonies in them vary a great deal
sore, Tt is irportant to note that characterisiie of these seitlements
aro deep ond long drops in the census which not uncoumonly extend over

considerable areas, Existing data indicate the fact thal wndor such
conditions reduction of the great sand rat population not uncommonly
occurs to such a great degree and scmotimes over such extensivo spaces
that subsequent recovery of the rodent cemsus oceurs slovly, dragging
on for a number of years, '

Thus, after the mass oxtinction of great sand rats in the plakox
4ype of teryain in north Ustyur:ﬁamich apparently occurred before &1

19/8, becauso in the sumor of t year only isolated colonies setil
here, the population cansus of sand rats remained at a very low level
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for several years; the habitation of tho eslonies did not ewcued 20 pcr.l-

cent and begon to rise notably only in 1953, that is, after five ycars,
In cxractly tho same way, aftor extinetion of great sand rats in tho
firct half of 1948 in tho rogion of tho north shore of tho sea adjacent
to tho southorn onda of ‘tho Dolfshlye Bavsulii oands, whoro in tho aulw
of 1948 and the spring of 1949 no more than 0.5 porcent of the colonies
vero inhabited, cxtremely low habitation figures for the settlencats
vore observed for four years, Only in the autumn of 1952 did settlcuen
of the colonies by tha great sand rats reach 54,0-72,2 percent, alihouy.
cven in the spring of that year it did not go higher in various places
vhan 8,6-17,9 porcent, Similar observations have been made in the nor-
thern part of Kyzyl-Kumy,

On some aread the consus of great send rats 1s particulurly con
atant, Ivan in the case of profound and extencsive drops in the ecasus,
foci with a relatively abundant population of the animals are usually
walntained in theso areas, Such areas deserve the name of "habitation

L 3

of o general drop in the consus these areas wero found along the riorging
of the sond massifs, along the borders of the ancient and modern Syr'e
Dar! velleys, at the point of junction of the ancient valley and tho
plateau, along tho railroad bed and along the overlond roads, Such surd
vival areas ia general coincide with those areas of contact boitwecn
different landscapes wherc the complox local terraln and the mosaic veg.
gtatlon assure particularly favorable existential conditions for the
greas sand rats, ‘

From what has been presented it is easy to sec that the condi-
tions of distribution and presorvation of the plague microbe in various
gand rat settlements differ, Penetration of tho pathogen into continu-
ous settlenents can be associated with extensive distribution of it and
extinetion of the animals with subsequent drop in their census, mizZoc
tics thoreby do not have to be plague epizootics, However, vhatever
they are, they make it impossible for the plague pathogen to be maine
tained constantly in such settl.omonts,

In the band and insular gettlements there are practically no cond
ditions for the spread of acute dlffuse epizootics, vhich 1s in good
correlation with the relative stability of the census observed here,
This stability, like the abundance of cohabitants, contributes to establ
lishment of the plaguo pathogen, We shall return to these problems be-
lov, '

-

tho north Aral region may be considercd thelr biphasic nature, produced
by adeptation to definite seasons, For the Aral region such rules and
rogulations have already been noted by A. A. Zuchayev and S, Ny Vapshav
sktly (1952). It is apparently a common featurs for all the desort Ioci

and in tho carly summertime (April-Mey-Jume) and, on an even greater
scalo, in tho autumn, in September=Octuber (Fig 5).

The developmoent of epizootics among the enimals is observed in the cpri]

L
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araas" or "survival foci of the great sand rats, Against the bachkgrou:d

A nost important regulation of the course of plague epizootics i
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Fig 5

Seasonality of plague eplzootics in the north Aral regicn, 1 number of
cultures from rodents; 2, number of cultures froa ecloparasites; 3, per
cent of rodents i.nfected- the columns indicate the number of rodeats in.
vestigated, 4. mumber of cult!n'es- 5. number of rodonts (in thousanda),

This seasonality of the development of epizooilies 1s aaszociated
chiefly with the incrcase in the consus of the animals in thoso seasons
a3 a result of their multiplicatlion, production of ectoparasites, ine
crease in the mobility of the sand rats and of tholr cohabitants and
incrcase in the contact of animals with infected holea, The cascs bo~
gin in the spring after the redistribution of hibernating animels and .
reach a moximum during the period of mltiplication and subsequent dis-
persal snd scttlement of the young portion of ths populatio*z. The autum
risc in rorbldity is favored by the predominance of young animals,
vaich are more susceptible to the infection, in the sstitlement as well
as by the particularly markcd increase in "ontact during the period of
active storing of food and pre-winter reconstruction of the dwellings,
Apparcntly, changes in the susceptibility of the animals and in tho cen
sus of the leading species of fleas as well as other conditlons which
have not yct been studied well arse of importance for the scasonslity of
the epizootics,

Disturbances of the seasonality of eplscotlc development are assh-
ciated with an vnusual course of general seasonal phencmena in the Aral
reglon, Thus, an increase in the epizootics in the suwmer months was
noted in August 1953 and 1954 in the central part of the Aral portion of
Kara~Kuny and in July-August 1946 and 1947 in the western part of tho
north shore of the sea, The slight dovelopment of the autum morbidity
‘of the rodents was observed in 1946 in tho western and in 1948 in the
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easicra part of the norih shore, wiile in the very dxy ycars, 1951 and
o 1955, in tko Aral portion of Xara-Xumy as woll, These characteristic
featuros ware preceded oithor by an incrcase in the number of caca3 in
the cucser or by a low spring .miltiplication of tho animala,

Thoe characteristics of soasonal develomacnt of cpizootics in vors
ious natural rezions of the focus have not beon stulied wall yot, On
the noxth shore of the sea, in cornection with tlic motable participailo:
. of sousliks in the eplzootics, the spring peak in tho morbidliy is not
uncoronly oqual to tho autumn pcak or cven highor than it, In tho ceul
thern reczions the autumm peax in the dsvealopnont of the ¢pizootic vave
. io acquiring progressively greater significonce,

' Characterlistic of the Aral region and part of the central 3';::;1.:1‘%.11r
focus are tho altornaticn of periods with zcuie and slow-noving Jnizoolles
23 w3ll as tho cxistence of places in vhich the plague pathogen is feund
for e long timo (several ycars straight), These arc the so-callcd
"elexzentary" foci, chout which we will speak in greater detail below,
Tho nature of the epizootics does not rexain constant and is re~-
lated to tho census and mobility of the rodents, The former is connce-
ted with weather conditions of the previous ycars, uhcreas the mobility
is conditioned chieily by the metcorological circumstances of the given
year, Botih are recsponsible for the degrce and intensliy of intra and
intcrspeclies contact, *
Tho most acute aad most widesproad epilzootles were cbeserved in
the northern portion of the Aral region in the presence of a high ccnsu]
of the wuain species of rodents, particularly after succossful miltlplici-
° tion and survival of them in previous favorable years, They ucre noted
in ycars with a dry spring and summor, at waich time there was a narked
increase in mobility (contact) of the rodents and where the physiologicil
rosistance of the enimals to diseases decreased because of a shortage of
food, The 1947 and 1948 epizootics, recorded at scores of geographic
points, were of this type, In various cases a study was made of the
successive spread of the epizootics in the band setilements and the
pascoge of it into contimious settlemeais of the great cand rats, Of a
sinilar nature were the extemsive epizootics of 1953 and 1954 in the
Aral. portion of Kara-Xumy and northern Kyzyl-fumy., In the cxtremely drj
year, 1955, the epizootic included also the right bank of ilic niddle
H . course of the Syrt=lar! River in additicn to these iwo regions,

-

W Jre

~t

During these epizontics an increased infectlon of ectoparasites
wvas recorded, from vhich, as a rule, a considerably larger percentage
jof cultures was isclated thon in the other yeara, Thus, in 1947 aud

: 1948, during an investigation made chiefly of fleas taken from the ani-
- - - ;nals themselves, 39 strains of the plague microbe were isolated, that
is, 12 percent of the total number of strains, equal to 323, In 1953~
1955, wkhen the greatest attention was given to invesiligating fieas takei}
from the entrances to the holos of the greal sand rats this percentage
increased to 40 (180 cultures out of 442), During years without acuie
or e:ctensive epizootics (1949, 1951, 1952, 1956) it was low (21 strains
out of 155, or 13,5 percent), which snparcntly ig evidenca of the second
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@y siL.iiricancs of 1leas in prolonged prosoavavion of the plagus pathge
o gea in the Aral focus,

Acute cpizootica died down uiih a drop in the rodent ccnsus and
uiil & reduction in their mobility, Tho latter was uswolly dus to favo:
=ble weatior, chiofly 4o adoquats melsiuro and ascocintcd good yiold of
food, I.nvovezant of the physiologicel conditions of the animals corser-
ronded with a reduction in mobility, Characteristic in thias rospect ar%
. the uotst years, 1949 and 1956, ihen only €321l fonal epiZootics were
obugrved thich did no- shou any ineliration to spread to adjacent areas
The 1les and regulations ostablished are iwportant in practics,
.t oceanse they can serve as the biological basis for prognosis of tho
tnizootolosical situation, It should be added thet for succecaful cpl-
Tootolozical prognosis observations ond predicticns of changes in the
ceasuses of the rodents themselves, particularly of great cand rats,
red-tailed jivds end maridional Jirds and sousliks arcs also accesc ™y
as woll as o clarification of tho deyree to vhich conditions favor tiaeip
axicicnes, chiefly cinnges in the avallability and quaniity of food of
a gefinite qualily, Tn the deserts thase changes dspend chiefly oa ihe
degreo and distribution of precipitation, whereby in the Aral region
usually procipitation and tho tauperaturs are of tho greatest imgor'ba:xcja
Lfov the yicld of foed in the spring, Considerable snowfall in the win-
tor in he abzcnce of spring precipitation has a favorable effect on the
devclomacat of vegetation only in the warm spring , when tho thaw vater
iz to a cousiderable degreec absorbed by the soil and the tezporaturs cof
ditlons favor early vegetation of plants, A3 far as doteralnations of
O tho ‘status of great sand rat populations are concerned, cxpericnce whic
has been accumulated in the Aral region constitutes evidence to the
effect that the degrce of setilement of the colonles, average mumber an
corposition of animals living there, the course and rates of multiplice;
ica seive as geecd indications of both the total census of the populatisn
1%tcolf and of the conditions favoring its existence (Varshavskiy and
Shilovy 1955, 1957).

The climination of infectious diseascs from the territories
{ollovwing acute and widespreed epizootics occurs in a different manner
in its various portions,

>
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’ tor claims were rejected about ™ransformatlons™ of the plague
nicrobo to a form undetectable by ordinary methods and back to the visulld
- foima, the main condition for its permanont exlsienco in nature in a
- virdent foim must bo considered the adecquate freguency of passage
through susciptible rodents and fleas, vhich can be assured only oy the
. necessary frequency of their contact, Thercfore, the problem acquires
. chiefly an ccological character and, aside from study of the dynamics

of suscoptibility of warm~-bdlooded animals and the behavior of the ;
microboe in fleas, it amounts to elucidation of the mechanizus of contaci |
of rodcnts with ono another or changoes in their cemsus and mobility in
connection' vith enviromnantal conditions, .

_ Caly in a feow places are the conditions combined so that actually
ard for practical purposes continuous reproduction of the plague microbb
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ocowrs, In such places, in elcaaatary foci or in areas of swrvival the
plague microbs lives constantly, vhereas in all other areas it con only
be a tamporary guest, As has boen shown above, only the non-unifo:u
(band or insular) settlements posscss conditions for such a stable pree-
cervation of the pathogen,

Ten years of obsorvations in the Aral region, in our vicupoint,
showed quite convincingly the existence of clcuentary focl of plaguo ind
fection in such settlcments, On the north shors of tho Aral Sca and thg
region of the Kara~Tyuba peninsula preservation of the plague nicrobo
wa3 obsarved on localized areas no more thun ten squarc meters in arca
for throe years—from 1945 through 1947 inclusive, Such arcas wero ‘he
lowllands of tho dry Dawlea valley (the Ashcheluduk natural. landrark),
the lowlands of the Soleuly, Kirey valleys, the natural landmark of tho
Kobugor and Ashchokuduk valley, In the lasi two ycars here single
cultures weroe isolated in the absence of cases among rcdents in adjacont
areas, which were investigated just as carofully (Fig 6é).

In the northwestern part of the Aral portion of Karo-Kumy six
such eleneatary foci wero found, Thus, in the ChateXuduk natural lend-
mark the plagus microbe was found every yoar from 1947 through 1950; in
the Yakshiklych landmark, from 1947 through 1949;and in 1952 in thrce
elenentary focl (the lMeymon naturel landmark, Karagul! and the environs
of the railrond siding No 83) Infected rodcnts were found in the same
years, missing ono or two years, and in the Kaydaul natural lendmark
they wero found in 1953, 1954 and 1955,

Along the western and southern margins of the Aral area of ¥ara-
Kumy adjacent to the railroad strip seven areas wore found in vhich the

the plague pathogen vas recorded in 1953 and 1955; in another (the en-
virons of Kamyshlybash station), in 1953, 1954 and 1955, At iwo points
(the environs of Chunysa station end siding No 92) it was found from
1952 through 1954 and in 1955, In tho environs of railroad eiding Mo
98 plague was recorded in 1950, 1951, 1953, 1954 and 1955, Near layli-
bash station and Baykhozh cultures of the plaguc microbe were isolated
in 1947 and then from 1950 through 1956 inclusive, that is, for 10
years with 1= 2= year interruptions at varlous points, TFirelly, necar
the IzZhusaly station in the Sukhoy Aryk natural landrark and in ihe
40th kilometer of Novo-Karainmskoya highwey plague was recorded for
three years straight (respectively, in 1947-1949 and 1942-1950), and be:
tween the 7091’.28 and 76th kﬂox;gt?rs it ;ns fourd on the old Karakusimya
high inl 1950 and 19 Table 3),
myIn ell those . cases the plaguo mzcrobe was isolated repeatedly
from rodents or much less commonly fror fleas caught on 2 snall terri-
tory with on arca, usually no ms=2 +han 10-15 square kilometors, approxd
imately \mitypica.{ in s landscape respeui, A considerable pari of the
culiwros was isoleted in the elementary foci in the so-called "inter-
opizootic” periods when no cases of discage wers noted in the rodents
in the adjacent areas, TFinally, these cultures were single findings,

plague microbe was preserved for a long time, At one point (Khanturiful

"

Do

odmost always separated from one anothor by considerable periods of tim
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Fig 6

.,cms of great sand rats, nigrations of labaled individuals and places
at vaich plagua microbe cultures vere isolated from the animals and
Tleas in different years), Three arcas are easily distinguished, where
tLe plague nicrobe was found for three years straight (the lowlands of
tie Doulen, Kirey and Seleuly valleys). 1, Selculy; 2, Aral Sea;

3+ Dawlen; 4. Kiroy; 5. key: 6. infrequent; 7, dense; 8, settlements
of great sard rats; 9, takyrs; 10, dry valleys; 11, m:.grations of label¢
sand rats; 12, cages of plague among the animals (cultures),

mcmentary plague foci in the north of tho Kara- Tyuba peninsula (settled
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Usvally, tnocy occwrrcd in tng auium , ot a time wnen the rodcat concus
’ ?

wilv

e rcaches 13 yearly madrum and vhen thore is an inervease in tho frequundy
of eontact bolwern these animals, Thus, of tho tolol mumber of cases
in which plague was found in tho elemcntary fuei, 37 percent occwrs in
the autum, 30 poroont in the cpring, nnd 13 pereent in tho ruiser, Tn
tho northein halfl of the forcus, the cutvm cuphacis is porticularly dls

tinet becauso thero in the autum 73 poreant of the cases occur, vnile

only 10 pcreent ocewwr in the spring, Cn the othor hand, in the souther:

ha)f of the focus the Incidence of spring and sutums plesmo dztcetion ia

, " |\dmost tho seme, 43 and L6 percent rospectively, thorcas in ihe surmer
oaly 11 percaat of the cultures are fownd,

' It should be noted that cultures iselated in the clcacntary foc]
l1ke culiwres obtained during the ccule epizooiics, wnloritunaicly wero-
not studicd, and nothing can be said ctout their charactorisiics, Indi+
vidual observations hove shown that along with {ihe alisred sirains, the
ain wass is constituted by virulent straing of the plague microbe with
o wore or loss typical rovphology.

The facts preseatcd. siiow that in the Aral region tho plaguo micrqoe
sts in two alternating ocological forms (epizooitologleal forria)e—in
he form of acute epizZootics which represent nass multiplications of thd

aguo nicrobe and in the form of cnzootics vhich replace the epizooticd
on thare 15 a reduction in the-census of the reservoirs and vectors
increase in thoir rosistanco to infection and mltiplication of the
cteilophago, (The authors have made an error in teiminology. The idea
bout "ecological forms" of plague microbe which elternately make up 5.1;:11

ation contradicts what is known about ecological. typcs from ecologf

@ conecpt "enzootic" is practically equivalent to the concept "natural
ocalization", that is, it includes all the conditlons and monifostations
the infectlous pathogem in the natural focus: both active epizooticH
sporadic cases among reservoirs in the interepizootic seasons and
arg in which there are no epizootics, In presenting the interesting
iewpoint of the authors it would have Leon nore correct to say that thg
lague microbe 1s preserved in the deseris of -tlic northern Aral region
nsccauge of the altecnation of two enzootie mechanisnc——active diffuse
2pizootics and sporadic cases among rodents replacing them in the elem-
wary foci or that the aliernation of conditions of a relatively low
ensus and nass mltiplication are charactoristic of the plagus nicrote

the naturdl focus (Zditors)), The epizootics rcpresont not only nass
ndltiplications of the plague pathogen but alse disporzal of it vhich
ccurs by means of penetration into rodont settleacnts proviously free
f the disease, During tho enzootlc period thae inf.ctiion is preserved
nly at a fow points—in ithe elomantary foeci, At the time of the nexi
acrease in the rodent census and mltiplication of parasite vectors iaqg
lonentary foci serve as places uhere the first epizootics occur spreading
ron bhere to wninfected rodent sotilcments,

. IEnch of the mechanisms described above is of significance in the
tural focalization of plague, and only a combinaiion of them provides
or stabllity o the focus, The latler must be associated chiefly with
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the nwiser and stability of aelenentary plague foei because they provide
for the ezislence of tho plegue microbe during the most unfavorable,
siticol period for it ‘

A bricef charnctcrization of tho elcmentary foci as applied to ow
ecnditions can be rcqueed to the following.
Zlenantary foci ("areas of focalization" in tho tcrminology of
3. Ko Fenyuk, 1954) in the Aral rezion constituto fudividual arcas of
setilcacnts of the main rosorvoir of tho plaguo microbe--the great send
rat, TProlonged preservation of the plague pathogen in tho clanentary
foel is erplained by the fact that in any years, as obsorvaiions made
navo ghoim, in them continuity of contact with susceptible rodents is
r1o3t reliably assured by vectors, This rcquiros at least five basic
conditions, :
Tho first and most important condition is a mind- cencus of
preat sand rats, vhich i1s diffarent under different conditions, This
explainsg tlie fact that the clemontary focl arc characterisiic of larze
scttlemenis of these rodents, The second condition 1s at least a rela-
uwive stability of the great sand rai ceamsus, viiicn, as has been shown
above, axisis only in nca~umiform cettlaionts, The third condition can
be called "directied movenentis" of the aninals, bocause on thelir lines
of migration in the hon~unifoim selilements a fairly constant colonize-
tien of the hole~colonies of the'‘grecat sond rats con be assured reliabl
by the entrance of more dnd more new nigrants into the vacated holes, 1
Such lincs of migration are most distinct in the band and insular
sottleaaents, The use of the holes of great sand rats by cohabitant
redents susceptible to the pleguc incireases the chances of reproduction
of tho nathogen and constitutes the fourth condition for the wainto-
nonce of tho necessary frequency of contact (multiplicity of hosts in
the clementary foci). Finally, the fifth condition is the abundance
and stability of tho flea consus in tho gireat scand rat holes, As we
have scen above, the fleca consus differs considerably in different typed
of great sand rat sottlcments,
Fach nethod of assuring contact taken individually ususlly fails
to gucrantes the preservation of the pathogen, and only a combimation
of these ncthods can provide roliably for the indefinitely long axistent
of the nicrobe in a given place, Thiz is why the stable olementary foc
is not a very froquent phenomenon, '
In the Aral region two main iypes of clementary foci have bean db-
tcrmined: the first is found in the band setilemonts; thoe second, in
he insular or complex setilements, Tho first type of elementary focus
is represented by large accumlations of great sand rat colonies, wsually
located al the point of coalescence of scveral ravines or dry valleys
and in their lovlands, pariicularly on their alluvial fans, whore the
valleys go out to the sea,
In Fig 6 two examples of such dlcmentary foci aro shown on the
northucst shore of the Aral sea (Kara-Tyuba peninsula), In the band
seillenents, with vhich these elementary foci are associatad, tho great

sond rat eonsua, as has been neptioned above, 1is rolatively siable, re-
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covers rapidly afier it drops, ond docs not undergo rny dcop or pro-
longed depressions, Dry valloys wlth bond cottlezcnts of great zand
in the clayey desort are not only tho nosi densoly poplated but also

sand rat colonies here a rich and varicd pepulation of warm-blocded co-
habitants and ectoparasites arv moted, Thtir ceasus horo 1s not only
highor but also mors stable than in olhor scttlemenvs, Finnlly, as ob-
servations of labeled anluals have showm, nigratlons of great sond rats
hore ocour along the ravines and valloys ond aro dirceicd chiclly from
the more populated upper and middlo portions of tham douataxnd, to the
seacoast ?Fig 6),
Coseryations of the soitlemcuts of narked colondcs have shown
that thoso ugyvements, as has boen mentioned above, are mado along cudte
definite andinarrow pathways, and thore are, so to spealk, "favorite"
|colonlos among the animals which owe piactically never vacant, This is
particularly characieristic of the valloy loifllands vhere tho nigront
flux naturally reaches its greatest density. Tho narked colonies of
great sand rats in the valloy lovilands are populated almost twico as
vigorously as in the upper or middle cources,viiere tho redent consus
is cven highor than in the lowlands,

coalescence of the lateral brahches and affluents of the valleys tho
nost favorable conditions exist for permanent (but not nacossarily very
frequent] ) contact betwean the plague microbe and its natural hosts,
Direct confirmation of what has boen stated is not only the prolonged
presence of the plague pathogen in theso places but also abundant
findings (compared with other seitlements end even with large parts of

1y bdlonging to animals which died in tho holcs and great sand rats
brought up to the surface of the coloniss at the time of cleaning of th
holes, In the elemantary foci the mumber of bones in the colonics (the
so-callid "bone index") exceeds that in sand rat colonies in other
places by several times, Scveral authors have already proved and pube
lished matcrial about the bone index as an important feature of elcue
cntary foel ( Kawsov, 1954a; Naumov and Kulik, 1955; Varshavskiy,
Rotshil'd end Shilov, 1957). The coincidence of places in which infec-
tion is found, in the majority of cases, with arcas in vhich there is
an abundance of bones in the great sand rat seitlements is well illus-
trated by Fig 7.

In other parts of the bond settlements sometimes a comporatively
long (two or three seasons straight) inflection of various arcas wes
noted, but it never reached the stabllity of the elementary foci dec-
cribeci above,

R enentary focl in the complex insular settlements, associated
with a mosaic landscape of insular and hilly sands in tho Aral region
along the takyrs of northern Kyzyl-Kuny and the ancient valley of the
niddle course of the Syrt-Dar! River (Dar!yalyt-Takyr plain) are also

| 1 1rmiatd

have the richest species comosition of rodents, Tacroforo, in tho gre.

It i3 clear that spocifieally in the lovlonde and at the point of

the socme sottlement) of entire rodent and other maumalisn bones, evideni.
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Places in which there is an Abundaonce ‘of Bones in Great Sand Rat Colone
ies (after Varshavskiy, Rotshil'd and Shilov, 1957).

1, "epizootic points" with the absence or a small iwmbor of bones; 2,
places in wirich thore 1s an abundance of bons2; where the epizootic
points were not found before 1957; 3, places in wuiich the abundence of
ctones and cpizootics coincide,

These accumulations are located either in patches of black haloxylon
ciong the talyr-like plains, but of nocessity in the immediate vieinity
cf a sand hill or island,or at the boundaries of the sands, frequently
on sand ridges going into the takyrs or crossiing thenm,

Tho characteristics of great sand rat migrailon here as well as
L.:3 notobly increased intensity of repeated populations of colonics and
iie substantially greater intensity of interspecics ceutact by compari-
son with the continuous settlemonts of these anima)s in the sands are
quite clecarly soen from Fig 8 and Table 4.




i |11. takyrs; 2, sands; 3, koy:; 4. greet sand rat colonies; 5, clumps of

o : | Table 4

Rgpeatea Catching of Great Sand Rats in Holes ("Colenies") in Northern
S Kyzyl-iluny ,
* Busomacuo Sosswinx necaznog it 3u0
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1, biotono; 2, colonios caught; 3,
ags por colony)s 4. at the time of the first catch; 5, at the time of

calony); 7. total (in % of the first catch); 8. sands; 9, tokyrs,
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Migrations of Labeled Groat Sand Rats in the Sands and on the Talyrs
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tlack haloxylon; 6, contour lines showing the ralief of the sands; 7,

nipration of labeled sand rats,

great sond rats cavght (on the avor-| '

repeated catches; 6, enimals of other species caught (on tho average per.

s m——— b &




\ |

O particwlar inicrasy ere the accunviations of greal sand rat
eolonies occwrring in pla~es elong the railread beds, overland highweys
end irrigating system and other londscapo chonges produced by mon,

Tn sueh places thcre is a combinaiion of conditions close to the
eleacntory foci of the tand settlemonts, Thercfore, prolongad preserva
tion of tho plozue mierobe is establishcd here, In 2l3 these arcas tho
great sand rat consus Is high and conparativoly sicble, Its holes are
populatcd by rany ecohnbiianis, among valch yailow soucliic and rcd-tailed
Jizds play tho main part, Here, the {lca cencur 13 pIizh ond crupara-
tively stable, Colonica of zand rats caughi are popilatcl just as rap-
idly as in the lovfands of the dry vallceys, 1The gircat cvid rah consus
retwrns to iis previous condition incuch eress In a very chori peried L
rlco, including after o’ yrmination opcratlions if thoy have not been pol.-
formcd on a laxgs scale but are only of a zonal nature (Krylova, Vurshap-
iy, Beacdin, and Shilow, 1955).

Therefore, in these arcas also contact of the plogue nlerove with
the hosts is different in iis frequency fronm usnt occurs in tho other
parts of the szme sebtleusent and particularly in the sandy continuous
cetilemants,

Vo chould like to add that the abscnce or prescnee of a small
mziber of rodent bores in such enmthropogenic elencniary focl (Fig 7) is
cvidence only of their very recentrorigin, becauso of wnich the bono
rennonts of aninmals valch died have not yet managed to accumillato here
in cufficient mmbors, lention is mede about the facts of occurrence
of such novw elcuentary focl below.

Apparently, at the boundaries of different iypes of landsecapes
in the survival areas of the great sand rats mentioned previously con-
ditions are particularly favorable for the continuous existence of con~
tact between the plague pathogon and vectors and reservoirs of it, Such
places can, probably, bs particularly siable elementary focl of plague,
vut they hove been inadequately investigated,

Through everything presented above we are atteupting to show tha
ia tho Aral rezion the clementary focl may be characlorized by definite
excbermal characteristies, They sccur in band and insular settlcments
and are eboent from continuous satilenents In the sonds or in the
plakor plains, They occur where there are accwmulations of greal sand
~a% colonies cnd are associated with the lines of migration of these anf-
=213, On the colonies hero more bones brought up from the holos nay be
Tounid then in other areas of the same settlement, The species composi-
“ion of theso bones indicates the abundance and varicty of the cohabi-
tanvs, AJAnmeng them froquently the bones of the ocwners of the hole are L
for from being most common., In the clementary foci colonies of the grept
cend rats have a profuse and relatively stable flea population, Finall)
ti:cco colonies are rapidly populated by newcomers aller the Lostc have
baca ecaught,

Naturally, the quontitative expression of all theso signe in
various elemcntary focl may dlffer considerably, This ciplains thoir
di"frrent stabilities, They cvmear in Jarse nminbers after each exten.
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sive epizootic and in tho in’cchpJ.uoor.ic poriod they rr-dually dicospeat,
o vhercby a considerable part of them becoos steriloe [l;actcrinlo' cily/
quite rapidly, Only a fow possess concidorable sgtobility, upcwi’icﬂll ‘s
thesoe elencmiary fool becomo places for the occurrcnce of ncy coi.«ootxc&
civen e combinatlon of favorable conditions, from vhero the laticr then
cen spread widoly. The blological significance of citencive apizootic
conoistz of tho rostoration of elemcntary foci thich have died out, It
‘ 1ay bo supposed that the general stability of the entire focva ic dir-
ectly rclated to ths n‘.;und&nco and dec':. 00 of stability of tho clcacntar)
foei exdsting in 1t,
.t A% tnc sape timeo, observations have chown that the elc..xcn-,ary
focd not only -iocrease rapidly in nustors after cpizootics but cin oceuy
in new places as soon as the necessary conditlons are created there,
In this wny new alementary foel appeered specifically in setilemants of
the grcat sand mis along the railroad line in tho Aral!sk-lazalinsi
scetion, This section, as was shown by Varshavskiy and Shilov (195€)
has only vory reccently begun to be populated by thege rodeats, specifi-
cally bezinning with 19 ,/-101.8. Houover, cven in 1952, and then repeatd
edly et different tiumes for olght seacons plaguc was found on great .,ancti
rats at sovoral points (IGwntur‘bkul' Chumysh, Kenysilybash, tho enviro:
. jof railroad siding No 92 in the areca *betueen Saml' and Km.vshljm"h (Fi; f
7).’ “Ve have prosonted the basic recults of a study of plaguo epléuo‘bic‘f
in tho aorthern and eastorn Aral reglon, Thoy permit us to conclude i
that for this pertion of the Central .'\.siatic Flain Nztwral Tocus of Flagie
two ecological forms of ciistence of ithe plaguo microve in navwre, cliber-
O m»in,., with each other, are cha.mctori..tlc -the epizootic form, wnen
multiplication end extinsive dispersal of 1t occurs, and the cnsoolic
form, when it is preserved in onlj a few places, in tho clementary focl)
bccause there are no conditions for its nultiplication as a rosult of
a low cencus, poor mobility or inadequate susceptibility of its main
hosts end vecuors. (Sco the comment by the editorial siaff on page 7()
The elcmontary focl are charactoristic of areas with high and siable
censuses of great sand rats and an abundance of their cohobitanis, that
is, they have a distinct multiple-host character, Thelir slability
“fer.., becausa the condition of the mechanisms vndch provide for the
neccs.,ary constancy of contact between members of the cpizootic chain
is different, Theraofore, in the course of time and for various reasons

o

y

3

. ja considerable part of the elemenitary foci dies out spontancously, 4

. process continuing along the same line will lead to the cusappearnnce of
fthe ihicle natural focus, However, at tho time of the next epizootic a

. restoration of the supply of elementary foci occurs,

- Fither of the two ecological forms of exiztcnce of the plague

ierobo in nature failed to prevent its presorvation and may be the
basis for the existenco of the natural focus, It is sufficignt to mon-
tion, in this connection, the steppe souslik /marmot int@m.cdl? foci or
ocl with marwots in the mowmtains, However, each of then is fraught
rith the danger of a break in contact and disappearu.nco of the nicrobe
rom _the 1o bioe reay axl e In the
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i@ detection, charting and thorough study of colonies of the main

diseris, ticrd a largo numter of individuols and species of oninals pare
ticipato in the focal procosses, and the cpizootics are usually of an
acute nature, Undor cuch conditions the conmbinatinn of*both forms of ef-
islriace of tho microbo in the natural blococreces is probably the basic
cendition for stability of the foeus, CLonliv.ztion of this may be seas
aot oaly in ouwr data but 2lso in the usrks of tho oipcdition of I. M.
montov (in a muwiseript) end in the observaticns of Jiiariean iavestigl-
tors in 2 focus in Culiforniay they Zound the repeaicd oscwrrence of
¢aizooules in tac scne areas, ulerc apmavently tho pathogen was maintalsie
1 constnily, and these were nothing othor tham elcazntary focd,

I% suous 4o vs that sverything prascnied elove cauces us to drav
tho foilowing praciieal conelusions, On cpideniclozical invesiigation
1% ic neecssary to reeron with tho coristencs of clesczatary focl, Among
tho probleas  of the investigation the findinz of clemcntary focl should
b2 dicluded, dhe latter reguires carcful cuul,s of tie territory and
o accwndation of data about the frequency with vhlen tho plesue ni-
erobe 13 fovnd in different arcas, Vith this ainm in vicw the ovservanc
52 follow-up in the vorks of growns is oblisatory in the investigation T
ai the cauo arcas, 7he demonstration of clenscatary foci is easicer made
at tho be;inning or end of epizootics according to cases in vaich the
microve is foumd repcatcdly in tho came places, VWilth respect to its ime
sortiiice the problen of finding elezontary fecl should be placed second
2tcr tae primary problem of secking out acute ¢pizootics, which is to

2 na2de chiefly by means of collection end bacteriological invesiigation
of the dcad bodies of redents found on the surface of the ground and
11255 collection and investigation of ecctoparasiics from the rodent bolej,
The acccpied procedure of zoological investigation does not guars
sntec obtaining the nccessary data, Observations of the rodent census
a:d cctoparacite census and making out predictions for changces in it
should be accomplished with considerciion of the local conditions, For
the J.ral region, for ewample, dotermination of the percentage of colore-
ies popw.ated by the great sand rats and the avercyge number of animals
nor colony are perfecily adequate, Such obscrvetions are espedienily
moud on extonsive territories, not just al permanent obscrvation stations
("stationars"), The l.tter should be conlronted with tasks of rmore
Lnorough study of the most importont ccological provlems, particulerly
ooility «nd contact between animals, An izportant problem chould be
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specles of rodents, uhich requires prolonged and diverse ovservation,
T1e methods of such biological recording need to be developed as applied
o local cenditions,

Finally, supplementation of the axisting system of proplhylactic
..zaswres iz needed, JQodent extormination according to the principle of
"continuous clearing" of them from the most important territory should
be accomeniced by late obligatory "clearing" of them in places vhers
plaguc nicrobe cultures are isolated from rodents or parasites, In suc

demiological dotachments and investimation growms themselves should be

laces coubined extormination of rodents and parasites is edvicchble, Eple
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6. Darskaya N, F., Racords of Fleas at the Ritrances to Great Soend Pat

uble to process tho clcmentary focus fownd. Sush operaticins cih bo of
tho groatest prophylactic significance at tho boglining and particularl;
at the ond of tho epizootic wave,

Expericnce has showm tho proctical pos'zibﬂity d’ usin~ sich a
aystem, Thoro 13 rcazon to believe that the combination of extenaslivs or
ratlons conductad onos or twice with subscquent focal traatment of the clex
entary focl can accolerate the 1iqu1da tion of the focus and increaco 1t
ralinbﬂity.
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O Study of tho Brizootology and Mechanisms of Focalization of
Flagus in the Karakalpakskaya Region of Kyzyl-Kunmy

‘ Nulus Plaguo Station

H. n. Shﬂmpkovn, Ao Io D‘Jatlov, A, P. Tj.l'\kina’ V. Soz"Jhanov
' troduciion

: To dato thero have Lesn practically no publichcd ixtariols on the
cpizootology of plagus in tho central portlon of tho Ceatrel Asiatic
plain ratwal fecus of plaguo,
In rccont years o rizde a study of plaguo epizootics in tho vostd
exn  portlon of Kyzyl-Kumy im tho terrltory of Karakalnokolaya ASSR end
the adjacent portion of the western projection of Bukharskaya Oblast and
in tho southorn portion of Rzyl-Ordinskaya Cblast, Tho prosent work is
devoted to an analysis of tho reculis obtained,
A plague epizootic was detemained in 1924 for tho first tims in
the vestern portion of Kyzyl-Kumy, in the cavirons of Ak-famysh, to the
southcast of Twri-Kul! (Bezsonova, 1924; Grekov, 19243 Llkanorov and
Knyazovskly, 1927), Subscquently, bagirning with 1948, on the territor
l:iidch wo are describing it has been possible to £ind pleguo infection
er natural conditions alrost cvery year in ono area or auother,
The places in vhich plague~infected rcdemts and cctoparusites woie
O found to 1956 are shown in Fig 1. '

Landscape-Ecological Characterization of the Territory

On tho territory of west Kyzyl-Kumy threo lendscapo~ccological
ones can bo distinguishcd: northern, central and southern (Xowdyshev, |~
yetlov, Rudenchik, 1957). (The ternm "zoncs" is not sultahlo for the

ous arces of the westemn portion of Kyzyl-Kumy, because this eatire
ea of descrt lles essentially within the same landscapc-geozraphic
one (Editors)), The northern zone includes the rcgion of the dry Zhond
! rivorbed and the Bel'tau area, Thoe rogion of tho Bukan-loreysikily
-:a881f, located in the northwost corner of Bukharskaya Oblast con
e considered as being partly in this zone,

Characteristic of this zone is the wosaic natwrs of the landseapd

7ith the ccabination of clayey and sandy desert components, Tho areas
caxd mownds located here are frequently broken up by large takyrs s QS
result of vhich the individual sotilements of rodents are separated filom
ne arother, At the same tims, relatively danse soils assuro the pro-
ongcd maintenance of great sand rat colonics, even in the case the anfe
8 die off in then,
Of the rodcnts in thig area the most mumorous are the great sand
ts, thich £ind optimm conditions for existence here, as a rosult of

ch th higheg haerved hore,.  The census of
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novidional jirds Jiferiones meridienvt/ as well as that of ihic thin-tocd
sousli%s /Spormophilonsis leptoiiactylugf i3 rolatively lows Caapicia doul.
liks [éitcllus fulvuz/ sro encountercd from tin? to tiue, Tho fiva-luu
Jorboas are prcdeninant hero armonz the jerbezs,

The central zone i3 charactorized by curd mourds,

vaieh sl inrnats

vith arcas of broken tcrrala caixd residunl outerons culuidrgsd in tho sand

S

The cands hore are not co fiizly sot es in
tation consists tasically of poamsontytos,
geeab eand rats /fRhenbosys opimus L:Lcht_,/

€410 norohiml “ona,
Tha enlc iy dcasity of tho
143 1=3s Lewre thon in the

Tha vego-

northera zonc, In connection with ths scatiering of ths zounds the cond
rat colonies are rapidliy filled in, crd tho gand wradts Lave to ako ihen
again frequently, vhich gives rise to a roluction in the wiuhor of flea
in the holes,
leas broken up by takyrs, The main typo of rcdent in tha ceatral zone

is also the great sand rat, vhioreby under favorable coxditions tho ceonw
of thoso animals can rcach high-figures, 1015 per heoetare, In conaec~

contact botwzen the aninals from diffcr-at colonies is aceaiplished uor
readily. The census of meridionel Jird-., with the exception of the

fringes of sands bourding the river valloy of the frmu-Dar! Rivor, is lo
The southern zone is represcated by a i pical sandy decsars, with

In contrast to the noithein zone, thz cond ai:us hore oo

tion with the relativs centinuily of sottlements of great sand rats heri

a large quantity of partly shifting sands,

Thae census of great cand ra

in this zZone is relatively low,

Th2 consuses of moridional and crcsted

is relatively high here, and these sninmals are the basic spacies here,
{Of the Jorboas the three-toed jerboas predominate, and there 13 almost
a coauplete absence of five~toed Jerbcas,

€pecles Cozposition and Distribution of Tleas
In 211, on the territory of Kora~Kalpalsiaya ASSR 46 specios of
ilezs and two subspecies belonging to 20 garera and five farlies have
been found (Rowanovskiy, Kurepina, Oleynik , Trifonove, 1957)., The mos}
numerous spceies and forms are the following gensra: Xenopsylla (seven
cpecies), Ceratophylius (seven forma), liesopsylla (five species), and
Coptopsylla (four species).

The representatives of the genus Xenopsylla are tho mass specles
of great sand rat fleas, In the noithein zZone (in the area of tho dry

"inile on the rest of the territory of this zone the 112in species ars X,
grcat sand rat and in its holes the year around,

spect to fleas of all genera)) cemsus occurs,whilein iy & August theso
c3ccles bogome the only flea representatives, Begimaing with Septeaber
thoir relative census begins to decline, uhich is asspociated with the
ppearance of the autumn-winter spscics of flecas, Reduction in the rel-

1 HMY , alfter 1hiich their nuorher (

Jirds, in contrast to what is observed in the rorthern and central zones,

bed of the Zhan-Par! River) the main species of fleas is the X, gerbillyi

hirtipes and X, gorbilli, These specles of fleas are encountered on thy
Thoreby, in the spring
koaths a regular increase in their specific (relativo (that is, with red
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~cain tozins to inercose, .

Thua, in 195/, in May Xeiopsylla flcas amownted to 75.0 porcent of
211 tho flecas eollceted; in Juno, 99,9 percenty in Sepicbor, 74,0 por-
ecnty in lovember, 39 porcent, Ia 1955 the followlny roczposilve Liguros
vive obtained: in ZApril, 92,0 poreent; August, 100 perccat; Ezptc Dor,
£0.0 pereconi; Deccaber, 12 percent, In tho aulunz-iintor scacon fleay o
the gsineia of Ceratophyllus and Coptopsylla appear en masso, lHowover,

v drriig tho years of activo ¢pizootics eid during tho autvmn piricd a core
paratively idgh perccatege of fleas of tho gonus Xenopuylla ia  cbzorved
~eag tho ceteparasites, '

Tho constant prosence of X, hirtipos fleas oa the groat osud rat
i3 enlaloed by tho fact that thoy rmdtiply tuice a ycar: in the .Tprin;-
su_".::.’):r end in the aulumn scocona (Kurcpina, Kuztmin, Cerzhanov, Choreda,
1957),

r

-

Tho mwgber of flea spsclos oz the great sand rat and in 1lts holed
\ ia the spring io greater thon in the autuwm, vhich may be explainsdl by

the inerensed scasonal activity of caxd rats, ond in conmectiun with this,
an incrcase in the exchange of ectoparnsites,

Deseription of Plajue Ipizootles

forthan zone, Tho predinse of plaguc~lndected rodeats and thoix
{lcag was Touad for the first tine in this zecno in tho spring~cwwizer of |
1951 in tho area of the dry bed of the Zhanlar? River, In all, In 195
tho plazus epizootic was recorded in thres out of soven investigated
"zoints" ond was of an acute zaturs, Ta all, 31 plaguo micirobo cultures
ucso isolated Including 10 culturos from great sand rats wvhich wore
fourd dcad; 11 from great sand rats caught alive; one frem a dezd merddi-
onal jilrd; one from a dezd harey and eighu fraa great sund rat flecas,
There is reason to belicve that the plague epizootic here lasted
uintdl 1951, The pronounced dissociation of tho plague colonies in cul-
v tures, tho dalay of glycerin ferncntation in a large nuuber of tho
sirains isolated and reduced virulcace in them can coastituie confiima-
vlea of this,

In 1952, tha prescnce of a plague epizootic in the Z’.mn—i’a.r'reglé
23 determiined in six piaces, uherchby 24 cultures wore isolated (20 figa
* Jzreat szand rats; omo,from a meridional jird; one, frem a hare; ond two
- Cron flcas), In tho spring, the epizcotic 1as of an acute nalure, viidd
in the autwin only tio cultures were isolated (ons from a great cand ral
cnd ore frea a moridional jird), Of six epizootic "points", only one 13js
'a "point" in tho 1951 spizootic.

In 1953, 13 epizootic "peints™ wers recorded, ond 34 plaguo nmicrgbe
siltures wore isolaicd (28 culiures from great cand rats and siz y f1ou
wholr fleas), The epizootic occurred in en acute form during thoe spring,
Swer and autumn geasonsd,

In 1954, on this territory, culturcs of the plague patho,ca could
&:a icolated only during the period of the springeswscr investipation,
Un.dll, at seven cnizoatic "pointa 33 culturos wave Ise)a ated (15 from |
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crom floas combed off great sand rats), Tho cplzcotle 1:ag of nu acut
pature and the infoction rate of rodents for various "points".varicd fic
PD,3 to 3.9 porcent, Begluning with the autwen of 1954 it w23 ixpoosible
to £ind plague in the Zhan-Dor! rezion, Tha. cascation of the cpizooilc
ay hava bean due to work on tho ¢xtcisiination of great said rats, Be-
irming with 1951, that is, beginning vith tio tims of detcetion of tho

year in t
poricd an area totalling 310,000 heetores tua Lecated,
In tha rogion of - the é.z'y bed of the Zhaen.Dor? Pver a plojuo cpi-

Bootie in rodents lasted for fowr yrars—-{res 1951 Lrucasih 1954 In thi

plague mlcrobe wore isolated; of these, 84 culiwwes wers cbiaincd from
areat cand rats; two, from moridional Jirds; tuo, frea harss; ond 34, f3
fleas taken £roa the holeos and tho fur ol tho great sand rata,
In our opinion, tho cepavation of the saundy crcas contributes to
the prolonged maintecnanes of plagus infecticn ia this rezion, plzootic
lappeared and were recordcd hers simmltaacously on ralativaly £aall arcad
ond did mot tale on a diffuse character, fodents sick uith plagus and
jinfected fleas were most often dotected on the zirecp of scad massifs, al
Junétion places of gand hills ond takyrs., It 'should bs noted that in €
rajority of the epizcotlc points tho cxlitence of the plogune infection
could be dotermincd only for one scason. Thice at various tims interval
the cpisootic was observed only in indlvidual “points". (Chaton-Kezgan,
Daychuvak, Nagay-Shagay). | |
Ca the g territory of the rorthein zons tho ¢pizootic waf

icrobo w3 obtained in the region of the Bukan<iisreyskiy massif from
eas combed off great sand rats, In the spring of 1952 at this poiy
reat sand rats were cxterminated over an area of 5,110 hcctares,

In the spring of 195, the epizootic in this region vas rcpeated,
ut the cultures wore isolated froa territory locatcd directly on tho
boundary of the arca treated,

In the spring of 1955 tho ¢pizootic wus recorded for the first

h:c1l, At the time of the autunn investigation of this rcgion no epizoo-
could ke found,

In the spring of 1956 hero an epizootic was dczonsirated at four
"noints", in vhich 47 cultures of the plaguc pathogen wera icolatcd,
Thereby, 23 ocultures were obteined from great sand rats, 23 fiom fleas,
ord one from ticks collected from the holes of great sand rats; tho
specics categories of the ticks remained undetermined, Asido from the
47 cultures named, two cultures wore isclated froa great sand rats
caught in the cenfral part of the Bel'tau area (Tanbay well),

In the autum of 1954 and the spring of 1955 the episcotis

cpizootic, through 1956 irclusive, grcat saxd rats wiro exberminatcl eve:
ﬁe places in vhich cpizootics wcre detzeici,  In all, dwdng ihd

recorded from 1951 thiough 1956 inclusive, In 1951 cne culiwre of plagy

timo in tho western portion of the Bclltau arca, in the region of Agwing

sreat sond ratsy 17, from fleas taken from great cond rat heles; erd onr;‘,

3
3

3

tine 25 cpizootlc "poluis" werc dconcsirated hows, and 122 cwliures of the

5
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ocourred in the region of the Don-Kazgan ucll (95 kilomoters to the

2.1952_thrqueh 1954 the enizgotic)|
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sccwrred in othar arcas of the northoin zoce (Saksawl'naya Docha, Buzguwl
mmgandk and others). In all hore 11 cpizootic "points" wore detected
In this parlod, ond 0 culiurcs of tho nlaguo microbo wore iseclatcd; of
thego 50 cultures ware isolated from great sond rats; six, frcs moridionsl
jirds; tuo, from Lichtenstoin jorbeas /Rreiedipua lichicisteirl/s tuwo,
Crom ticks; 80,from great cand rat flecas; ono, from fleas combed  off
she rottled polocat (Vormsla porcumma), At elzht "points® tho cplzootile
a3 repeated in the years which followed (Clmqhaml{az.gan, Buton, Buzgul,
Susganak, lMapey-Shogay, Don-Kazpan, Agwuo, Usun),
: In tho eutvmn of 1956 in tho entire noithern zonae, dospite carc- .
Ml investigation, no plague nicrolo cultures wars icolated, i
Contral zone, For tho first time in this arca a plajue eplzootid
w28 found It Decembor 1948, sltaouzh thora 48 rcacon to bolicve that it &
occurrsd hore in 1947, In 1948 tho opizootic 1as acute and included a
cc.iclderoblo arca-—riore thon a nillion hedtaros, From Doceczher 1948 i
through July 1949, 2L epizootic "points" wore deteetcd and 97 plaguo mic
rohe culturcs were isolated (80 from greoat sand rats; two  from meridids ;
2l ji)rds; thrce from thir-~tosd =sousiika; two from weasalsjy ten from
flcra),

Beginndng with tho autwan of 1949, despite carciful invesiigation
of this territory, no plague infection could be foind in nature until
1954 . . _

- In tho spring of 1954 the prescaco of plaguo s estaplished at
020 "point" (Uchtagen mound), whoweby cae culiure was isolated from a
grcat sand rat,

: In 1955 an acute cpilzootic occurred in the southern pwrt of this

arca to tho north of the Sultan-Uizdega range, In 2ll, cight epizootic
"colnts" wore found here, and 118 plugue microbe cultures wore isolatedg
of these, 33 culiures wore from great cand rata; one, from tho meridiondl
Jird; 13,from fleas taken from the fur of the jirds; 65, from fleas
caught in tho holes of the jirds; and one, from a npmph of the Hyalomma
tick combed off the fur of a great sand rat,
. It should be noted that the largs mmbor of cultures obtained frqnm
flcas in 1955 is explained by the examination methed, In a fixed ares,
located 20 kilometers to the south of Taraza well, in a nwsbor of cazes
all tho fleas collected at the entrances to e holes were invectigated
individually, 48 a rosult of individusl cxamination 58 culturcs werse
lzolated, and by means o group culiures only 20 cultures were icolated,
'3 chall cdwell in detail on this problca balow in tho analysis of facto:
in the natural focalization of plaguo in Xyzyl-Kumy,
Cf the total muwber of 78 cultures izolated {rom fleas 73 were
soctained frou fleas the speecies classilications of which wors accurately
determined, It was found that the larzest numbor of cultures were give:
by fleas of the genus Xenopsylla; 52 cultures woro isolated from X,
hirtipes; 20 cultures from X, gerbilll; and only onc culture, fron
Ceratophyllus torsus,

In tho autmwn of 1954 an acute cpizootic was detected to the

nevih~of~4;az-Koda-foitresiy—vhera-thoece cyizootic tpointsl yon
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Flishcd ond 11 cultures voro isolatel (ilac from greab cond rats and tuwo
) fron flcas), '
' In 1956 on the terriftory of tha meun: Loty duieribed a plaguo codie
noatic occuried ol fowr "poiiits®; 13 enli o - oo dnolated; of thouso
Wroo word from growu gend ratsy ton, Leoa ko, fa acube cowrsd of ih
:plzootic taw notcd dn cnly ciac "polalh {(Touheii.Tunan), froa vuidch nino
cultures of the pla;ma patnozca vivd isolatcd (on2 Lo 1o great cond
At and efcht fio flces collecte? at $ho cairraeds toiie holea), Ia th
vemadndng "poluts" (Vysota 151, “l.o 2alyieay naturl tziudawy, ond Yoc-
fuduk) isolated ewifwres were obinined, ‘
! Tho Balykbay natural boundory v=s one of the 21:24 on uileh *the\
piufus plasue statlon wado zoologle-d ar? perasilologilcal investigotions
2t a fixcd polnt thore, The materiol for iz invesii-atien was takad
{rom this fixed point every month during 1955 and 1958; lovaver, it vap
hossible to isolate only one culture fwcz fleas ceibid off a greab cond
In the autim of 1956 no cplicotic =3 detseted on tho torritory
of the zZuae being deseriboed, It chiould b2 noted that in tho southera
bart of this zone in 1955 end 1556 ~itoiziraticn of great sand rats was
conductcd over & total arca of 367,020 hcctarcs, ' _
In a1, in the central zone during e calire poried of invesitligo-
v tion of it.~from 1948 throvgh 1955-25 «rizootic "points" were rccovdad
and 240 plogue microbe culiurcs wive isolated, fcluding cultvres from
oreat sond rats, 131; from meridicnal jirds, 3; froi thin-toed sousliks,
3; fiom woasels, 2; from fleas, 1803 ool frem Eyolerza tieks (nyuphs)
ccubed of £ great gand rats, 1. Tae cpizociic was ropoated at eight 4
moints" (Kuraly, Ull'ken~Kara=Sor, Sadyk-Tyube, Daynivi, Vysota 131,
Tushchi-Buzgan, Uchtagan and 20 k:{lor.aters %o tho south of Taraza well),
Southern zono, After the epizooiic in 1924 in the cavirons of
“r=Konysh of Turtukullelkiy Rayon a nev epizootic 1as recovded here only
in tho épring of 1949 at one "poini" (Yuizn~Zochka), whore aine cultured
of the plague microbs were isolated (four frci great sand rats; thres,
Trom yellow souslike; and tio, frou flcaz),
From 1949 through 1952 tho epizootic was not deisnsirated anyrhex
in the southern zone, In the cpring of 1953 with the 2id of a biocleziey
tost a sinzle plague culture was icolated from meridional jirds caught
in tho region of lechekla village, In the spring of 1954 on now arcas ¢f
this zono three epizootic "points" wvere found, fiom the torritory of
walch nine cultures of the plague microbo wers isolated (five froa great
cand rats and four from fleas),
In 1955 only two epizootic "points" were detectcod, and six cwle
lares woere isolated (four from great sand rats and two fior flcas),

Tn all, from 1949 through 1955 on the territory of ithe southemn
%ene Sovel epi’.zootic "points" were recorded and 25 culturcs of the
lague natheges were isolated, of vhich 13 were obtained from ;icat cend
rats, tluce from yellow sousliks, eight from fleas, and one frou the
moridional jird, -

Iharefara, from 1949 through 1656 dnclusive in wostern ¥wzyl-Xunog
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plagud coizZootiey song great sond rats weie repeated evary yaar (aside
Lro 1950), but they occwrrad on varions arcag at differeat times end
with different intecasity. Thus, for cxarple, in the nowthera Zeno tho
cpizootic was recordcd every ycar {ron 1951 throvsh 1956, ard in the maj-
crlty of cazas vas of an acubto character (44 onizootlc "ininta" usre ro
cordcd and 263 eultwros izolated), wacicas in the southern zene tho epl+
zcotic w23 noted only in various yoars (1949, 1953, 1954 and 1955), wacye-
vy 1t %36k ca a local eharacter, Ta 0], during this perled of tilio onyy
soven eodscotie "polnts! were Jourd end 25 cvlitures izolntcd,
© .« Duriig ths catice pericd btolng deceribisd over tho catire torrltoyy
cf weslom Ymyl-Ximy, 85 cpizcotic M"points" woro recorded, and 533
plogus nlerobo cultuics uore icolaicd; tiwereby, 327 cultwres voro isola,2d
frea gosav cond roisy on2, froi moridlonal Jirds; threzs, fiom th;l.n-tced{
Jevliks; thres, froaCaziian souslils; two, fren weanold; bwe, fiom hare:;
iy fien tleks coibed ol the great cond sals end werldionsl jirds; ony,
Jrom ticks caught in lolesy 180, fwox fleas talken fron the fur and holei
D tne grcat sund mats,and ono Irom fleas coubad ofil the mottled poleca

o3
The ¢pizootic vas repcated at 16 "podnts™ in the yeavrs wiich followsd,

The rajority ol th2 fleas vas investigated wiihcud dsveralring”
their rpecles claszification, but in those cases uliere the fleas woro di-e
teined to the spocices lovel tue plagud riderobes wors iuclated mainly

Lfren Xrnonsylla hirtipes (59 cultuccy) s Xo gorbilli (28 cultures), In
addition to- this, tiwee culiures were obiaincd froa Ceratephyllus tersus,
fzong the other specles of flcas ncne were found to be infacted with
plaf';uoo

e

The Mzochenism of Natural. Focalization in Yostern Kyzyl-Kuuy

Procoeding with the analysis of mrchanisus of natural focolization
ol plague in western Xyzyl-Xumy wo should first of all duwcll on the daty
cotained in the establiched area mintioned cbove, wilch was located on
119 territory of the central zone, 20 kilomoters to the south of Taraza
w.1le, The area was divided intosquares measuring about 1CO0 hectares 0311
thie averago, The diagran of the arcangauent of thesjuares 1s shown in

Tize 2,

pi

1,

120 first six cultures wers isolated on this area in ray 1955; of
w259, thred cultures wore obtaincd frou great sand rats; one, from a
wioridiorald Jird; and two, from flcas collected at the entrances to the
noles,

TFrom June to Dacerbor 1955 en thls fixed area svory month variouw
¢ells wero investigated, on thich all the existing colonics and the de=
sree to which they were inhobited ware taken into considcration, all th:
cndpal s living in the colonies woréd caught, and the maxi=wc nuwibor of
ectoparasites were colleocted in the entrances to the holes of tie volond
ies.ﬁho'torm "fixed arca® denotes area gerviced by a pla-ua ct'.tioax;?.

Squaro Mo, 1 tith &n arca of 100 hectares was invaculipatzd in July
In all, 116 colonies were dczonstrated; of those 79,2 porczat wore ine
habited (Fig 3).
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Fig 2 . '

Diagion of Distribution df Squares (uith an Arca of about 1CO Hectares
each) in tho Fixed Arca in the Vicinily of Taraza Woll (Central Zoze),
}Colonics Mo 231 (guwrello 2), €6 ond €0 {wnwveNo 1) wore uninhablted,

rat3y 3. fiom fleas; 4. from sand rats ol fleas; 5, Docembor;
7. Octobcr; 8, August; 9, July; 10, Scptasber,

The population density of the great sand ruts in this square was
low, azownting to 1.9 animal por hectore; the density of the meridional
jirds rcachcd 8-10 anirals por hectare, In this cquaro three places
woro -detected where infected redonts were foucd awong tho rodents and
f1lcas living in these places, _

In the northeastern part of the squarc pleguc~infect:d great sand
rats and their flocas were found in four coloniss, Colony lo, can bo
corsidercd the ccater of this epizootic spot, On cramination of
this colony on 13 July, four great sand rats were cavght, two of thich
rere found to be infected with ploguo and with bactoricmia, Of thrce
Xenopsylla gorbilll fleas combed from the fur of thess cond rats a plag
From the enirancos to thae holes of colony
llo, 64, 63 fleas were collected and subjected to individusl evamination
(39 X, "hirtipes and 24 X, gerbilli), from uhich 35 cultures of the

At the time of & socond examination of this colony eight days later (21
Tuly) 75 flcas were collected and eramined individually; fiom theze one
cozeimen of X, gerbllli gave a plague microba culture, A
In the vicinity of colony No 64, threo othor infecicd colenics
ere found-=los 68, 69 and 94, From colony No 68 a plaguo microbs cul-
fhuro vas isolated from X, hirtipos fleas vhich had been combed from a

1, colonies in vaich plozua microbe cwlivrss were obtained; 2, fica cand
6. lNoveubcr;

5lague nicrobe were isolated (24 from X, hirtipos and 11 from X, gerbill:

e

i)

pingle great mole rat; fleas from the holes were not investigated, Frof
tha entrancaz to tha holes of colon: s

y.Mo 69 Js_ﬂcas_uara_ccu.ecmd,—]‘

90

h\‘“



N A g - >

Vo

O - () © 0Sumaeirue nonanwy O weabunaerie wonevy )

P

Fig 3

D.Laur....s of Disiributicn of Groat Sand Rat Colonies (from the Example of
Square No 1), The mubers are placed next to the colonies from which
cultures of the plaguo nmicrobe were obtained (compare with Fig 2), The ;
vleck circles arc inhabitable colonies; the clear circles, uninbabitabld, :
1, inhabitable colonies; 2, uninhabitable coloales,
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3 inecludcd 32 X, hirtipes end three X, goerbilli; from tho latter one
(e -a w235 isolated, From colowy No 94, four grecat sand rats wore
wizhv; on culture of the organs of one of thea a growth of plazue calor
s a8 ovtaincd, On investigation of fleas collecicd at the entrances
the holes the resultis wers negative,
'In the central part of the square in threo adjacent colonies, Nos
5, 24, and 80, tue presence of plazue infection was found only in the
Tlcas, From colonies No 24 and No 66 the plague microbe culture vas
obltained from X, hirtipes fleas combed frou the greal role rats. Invests
sation of the rmole rats themselves and of the fleas from tho holes gave
2 ncgative result, In colony No 80 thare were no rodeuts; at the cnirar
cea to the colony, 19 X, hirtipes fleas were collected; group culture oJJ‘
O ST RRVOoRToneprague Trteru ot o
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In"tho DortheaT ColLeT o 1o syuare, Llve colenlcd wWord de.one |,
strated with plague-infected redents and threo colenies with infected
flcas, Colonles No 115 and 107 ray bo tolien as the coator of this epl-
zootic spot, ‘

Tho invostigation of two great cand rota caught frem colony ilo
15 on 15 July gave a ncgative result, Iowovor, on iudividusl investirs-
tion of 126 flcas (65 X, hirtipos and 61 X, gorbilli) collectod at the | -
cntronces to this coleny on 2 July, 16 plaguo mlerobo culburss waroe 1sg-
lated (1) from X, hirtipes and 5 from X. gorbilli)., A sccond exarminatica
~ lof tho flcas collocted from the holes of this colony in August, Novcnbar

ard Daccambor gave a nogative result, Tho £inding of a numaificd great
card rat cadavor during the procecss of digging wup colony 1o 115 on 25

sccubar 13 Interesting, At tho same timo, 227 ileas were collccted
npong which thore were 157 Paradoxopsylla terotifrons, 11 Xenopsylla

ipes, 24 X, gerbilli, 20 Coratophyllus tarsus and 15 flcas of othor

speeioca, Invostigation of these fleas gave a nozative result,

From colony No 107, two great sand rats vore caught on 15 July in
sich no plague was found, However, one X, hirtipcs fleca was conbed fron
these great sand rats which on culture gave a growth of plague colonicc,
t the cntiances to the holes of colony Ho 107, 41 floas wars collocied
(31 X, hirtipes and 10 X, gorbi11i) on individual exapination of which
six plague microbe cultures wore isolated (five from X, hirtipes and ong

X, gorbilli), Iavestigation of tho fleas collected a secand time
on 18 August gavo & negative result.

To tho northwest of colony No 107 and 115 were colonles lloa 114,

0, 113, and 116, Frum these colonies ten great sand rats were caught
hCoag vindch five were found to be infected with plague (in colonics los
0, 113 and 116, one sand ret each, and in colony Mo 114, two sand raiq),
acminatlion of tr» flead combed .%rom the sand rats nono was found ir-
ccied with plague,

Aside from this, one plague microbe culture was isclated from a
reat sand rat caught in colony No 53 which was located to the northeast
{f colony Nw 107 and 115, Among the fleas from colony o 53 none was
owad to have plague, Finally, another culture was obiained from this
'pizootljic ssgot in 20 fleas combed from two great sand rats taken from
A ony ° .

Tho fact attracts attention that the great send rat colonies whigh
died out in this square ware located in the northern area between
vhe northwest and northeast epizootic spots, The living colonies wers
-P.ocated to the southwest and southeast, vhere none was found infected

23 Avgust, Ono nundred five colonies were investligated; of these, 65,2
ercent wore inhabited, The density of great sand rats cnmovmted to 1,3
8 per hectare, In this square two epizootic spots were isclated:
the southwest and east of the square, :
In the southwest of the square plague-infected rcdents and fleas
ere found in thres colonies, From colony No 201, six great sond rats

see Fig 3).
Square No 2, 120 hectares in area, was investigated from 17 throuzh
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a0 Cuiljaey 433 ond of thoty a plague i:leroue culiwee was Lcolated,

Cne culiure, in 2dlition, s isolated from 3¢ X, hiriipes flcas coll.ce
ted from the cationess to this colony, In coloulces llog 193 and 702, le-
eated to the couthu2st of colony o 201, siz gieat £3ud rata ware alco
eaughb, 24 of thcie oas was infccted with plasuo, Investigation of g
flenas pave a nesatlva result, Fiooa colony Mo 205, five great send rats

flcags foen tids eolony neae kad nloagnue,
Ta the ensicin part of thls cqrawo, tun colopins ware dotected

froa tie f1cas, \

N.ost 211 ol the cictine’s colenfes in this ccvars wvere conccatrad
ted 31 tie soulhiat comacr, that is chuse Yo the svca In vhich tho ine
Leetrd eclonles vira located,

30 Scpieisor, Oa this square tihers word ¢9 colonles, and of these 57.3
of waiphabited colonies, calefly in tho ceuter,
Siuare I'o 4, 120 heetarea in orea, vas investizated from 20

uore cowmted; of these, 54 parceat were inhabited, In this squarc a
sinzle cpicootic "poini' was found—-colony llo 349, Jmong three great

cand rat did not Lavo any vicille pathologicol changos in the intornal
orgens: on cvliurs of tho splecn and livar isolated colonles grew outl,
o plaguc-infecicd ccloparasites wors fotumd,

30 Novernber, OCn 4t 131 colenies wore found including 48,1 percent vailc

infcetinzg a test rodcnt with the orgons of four great sard rats caught i
colony o 476, In the orpans of sand roits included in the test there

i'ta.:brf.:zg prege aniicemey gavo no growth of the plaguo colony; the test
codcat éied on the 11th day, Invectigation of tho ceicparasites gave a
tiegative result, ' :

Square o 6, 1C0 heetares in area, s investigated in December,
iCa 1t there wars 93 coloniecs; of thseso 29 percent wore inhabited, The
bln{,uc-ini‘ectcd redents and ectqoa.msi{es waro not found,

On the “asis of data obtaincd through the investigation of afixz3
arca, a moaked rejuction could bo noted in the numbor of inhabited

lcally in the percentage of infected colonies (in July there wows 12 perd
cent of thew; in August, 5,5 percent; Soptember, O percent; Cotober, 0.7

0 porcent; Octoher, 0,7 percent; Hovemher, G.7 pergenty Deacnbor, 0 ponw

uces causht ens of thlch save a culitwe of the plagus mierobe, ZXsong iho

(ios 171 «ud 119) ik infceicd wedeats, 1o plaguc microbes were cbiainsd

Siuare Mo 3, 9 hectoros in aven, as investigated from 20 tarovgn
norcent e Lithohited, llo plajuc-infeetad great sond ratvs or fleasg wcyo
Townd ia tids perled, TIn this squace there vias alco & focal arrangcaent

throuzh 30 Cetodor, One hundeed and thirty-three geeat cand rat colonigs

saxfl rats caught in it, ono vas found infocted wita plague, The infectcd

ware no visible pathological charges; cultures of the organs ir azar corn-

colonies in the autumn-winter scason, Simultaneously with this a gradedd
requction in the infective nature of the area was observed alzo, specifi-

!

Square Mo 5, 69 hectares in area, vas investigated frem 20 throush

woire inhabited, A zinglo plazue micirobo cultiure was isolated by means qf
piag

percent; liovezber, 1,1 percent; Deccembor, O percent) and in the parcentige
of infected rodemts (in July, 4.5 porcont; August, 2,3 percent; Septe:nbn-}r,
LS [ >
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Hn the incidence of casos of acuto plague, with {he precince of hacliom-
icala, Thug, in July bactericula 1fas noted inm oix out of rine infecied
jreat sand ratsy in August, {wo out of five great sond rats hod bactor-
&c:'ain; in the autuvan menths thore 1m3 no tactecicula in ths Infccted

sreat sond rats, Simultancouwsly with *hig a rcducticn in tho nu.ber of
{nfected flcas was obsarved, For exarple, fn July on groun auonination
of 3,657 fleas, soven plagno ewltures weeo isolated; frea individu~lly
acondned flcaa , Dwbering 857, 58 cwltures wowa isolated (40 {wons X,

oy group culiures only two cultwres werd izolatced (froy 4, heviipes); ¢
wWdividual cordnation of 572 fleas nono was found infceicd with plasuo;
°inally, frcu Septeubor through December (end of the imvesiigation) rot
a sinzle infected flea ms found in the expuination of 7/,0 flcas,

‘ - Reduction in the inteansity of the cpizootic in Liks auntv.a-ulator
chould bo explained, w3 believe, by the rcduction in the activity of
rreat said rats and reduction In their coleny densiiy, as uall as by thq
requetion of the nusbar of fleas of tho goms Xoiopaylla, which ave tho
ain vectors of plague on tho territery being described, Ta the autuan ¢
hdnter scason gpocies of fleas appcar wuch play a vory ¢zall part in
blague cpizootology. ‘

Tho infected calonies were avvanged on thofiwd o203 In irdivicual
roups (1-8 colonics cach) at a distance of 200-500 metcrs from cno ane
thor between non-infected colonies,

A1l thkese data rake it possible to expross the idea thal the cpi-
ootic has a "focal" courso in great sand rat colonies, waich might bo
cxplained chiefly by the mode of life of these cand rats, vahich aro cne
comntered in groups of scveral animals por colony, as well a3 by ike
aburdance of fleas in the latter,

In cages where the infection has an acute cowrso in the preat s
rats, Infected fleas may attach thamselves to gsand rats from neighboring
rolonics seeking temporary shelter hero, Therefore, new plaguo focl
ney be created, Possibly also the plague-infected flcas are ceattored
by the sick sand rats, The spread of plague to neighboring colonles cs
the result of intraspecies contact botween the great eand rats can appas
ntly occur over a comparatively short distance, Tarotugh our observo-
{tions & low degree of intensity of intraspecics great cand rat contact
the holes was noted; those animals uswelly visitcd only the ncaroy
colondes, The existence of reclatively great distances betwsen the vari-
ous fool (cnizootic spots), of the ordor of 200-10C0 meters from cne
rnothor, can be explained by the carriage of infected flcas over these
distances by other animals which frequently visii the coloaies of the
reat sand rats, varticularly, tho meridional jird, thin-toed souslik,
hnd mottled polecat, ;

Tho "focal® infection of great sand rats and their cetoparcsites

also be confirmed by the following observation data, In Yay 1956,
investigating the environs of Bushchi-Bwzgan well, onc plagzue nicrobq
ulture was isolated from a great sand rat which had been caught tio

:airtipes and 18 fron X, g-n‘bi.{li); in August on emnlnation of 2,269 Il
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TOonn s %o tac noronrast of tho wall ead ilweo culiwres frou flcus
callceted in tho couo placo, After five-cinht days & sceo:. © collection
of Tlean 123 nado from the holes around tho ucll and along roules 15—
3 Xilenstera in length located to tho north, south, wost end enst of ti
"1l, On cach route frea 248 o 395 fleas were collcetcd; froa each ‘
watel of flcas £-12 cultwres ware 1:ade, AlLl the ewliures of tho fleas ‘
collucted arcuid the uell on tha routes to tho north, cast, and souta of]
L uava regkive rosulis, Caly fica tho eizht flea cwltwres (X, hirtipe
colleetad %iirco ¥ilenzters to the ulst of the woll did five cultures
pow cut,  The cono nituation nvas notcd v investizabing tho westorn pat
of Boltinn, . | ,
tithout @wlling on tihe chorceterination of the pathologleal
charges in plajuc-infceied sreat cond rass 1t chould be noted tihat botn
in tholl:s! arca and on the cntire terrdi

ey haing deseribed the majority
of cullwrss wore isolated*ficy groat .}:zr\ 'vats without vicible pathoiogi-
cal chonzea, |

910 hedies of great sand rats whichk dicd of plagus were fowyl onily
i davestizgation of the northern zonz, uiero of 173 cvliwes lsolated
rron gront sand rats, 14 were obtained frem animads found dead, In the| -
centiel ond southierr 2reas all the culbturcs were isolated fron great cand
vats caught alive, : ' ‘
Al the culviawes which we cheeked wero glycerin-pocitive althougl
in vasious cases a dolay in glyvorin fermentatlon in liquid rediuz was
noted up to 16 days.

e giudied virdenco chicfly in culiures isolated in 1955 at the :
) Tareza station, All the sirains which we isolated were virulcat; howasver, ;

in coxo cases various guines pigs infected with doses of 1C0 and 1€0,CCH ;

'1icrcbe bedies swvived, Yo could not f£ind any considerable difference

lin the viiulence of sirains isolated in differont monthe-from Juiy to
lovexber, : '

O
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Conclucions

1, %he main rcservoirs of the plague nmicrobe in the western pary
of Kysyi-Tamy ore great sand rats, Cther cpecies of rodente—nmeridiencd
jirds, hores, tho thin-tocd souslili, ctc..-are involved in the epizootid
bialy ducing periods of tho acute course of the latter among the great |
zand rats, , !
2, Of the flcas encountcrced on this terrilory, flcas of the gemls i
Ffe:zozmylla, chia ly X, hirtipes and X, gerbilli, are of principal epizo+
stological significance, During the cntire period of work only thres ;
l.ultures vere isolated from other species of fleas (from Coratophyllus

i
!

Lirsus rleas).

i 3. In ‘the throe landscape-ccological zones established for uése
wein Yycyl-Kumy, tho epizootics proceod differently,

\ For the northern Sone (the rcrion of the dry Zhan-Lar! riverbed
End the territory adjacent to it with its mosaic rclief) a relatively
Lons_cowrse of cpizootics is cheracteristic; however, they do not acauie

1
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the nature of being ciziusc, AL o coug tiuc, ot wid comd "sointsh
Pla:;uo is wundly paintoined a relatively chort peidod of timo, Tor il
ccntral arca roro diffuse but rapldly tciminated plesue cpiiootics aro
charactorictic, In tho couthain arca only local cpizcotica oo noted,
4. Plague cplzootiics smong great sand reis ere of a "local'
pature. This moy be ePplained chiefly by tho rclativaly little contact
;o::oen sand rats fron distant colonios ard ths abundanco of flcas in
attor,
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&l Focalizaticn and Epidcaiology of the Particwlarly Lanzorot
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T71e histery of plazuo in China h23 teon extonsivoly discussed in tha 1itd

) t.‘a Sovict Unton tho mox bidity rate a~ong the pcoplo was markedly roduced,
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Sr.mo Rzulis and Prospects of Stu.v' of tua Matural Toculis uian of
| Plazve on the Torwltory of the Chinoso Pconlo'" Republic

\ Chleng ‘ong~kuel, Yanz Ch'ing-hslu, Ku Fang-chou

:Z:A}.o Y of Mandth of tha Chinczo Pouplols R ublic and the Pc’f‘
o biteta ol Thidodolozy and Bactowh olouy

|

' 713 Clidwaca Pecplets Popublie casunies on extensivo teviiiniy iin
svoranlons Togsrves of x':?.turel “*"o ¢35 whish constitubo tha rateordcdl
pasis Dou tho creialiuctle wceoustruciion of the Republic, It 1s suflice
?.::-.:; to ooy tant

tho Chinoso "’c: 10'" Rznedlic is in fourth placo in ths
ot to eonl rocouois, euning altor the USSR, United 0»-3.»».3
ccevding o '*';10 eslemlations, tho watcr powor rotowess of
ihima coomb to 150,050,000 ldenatis, vhish, o5 1s woll kmown, ave ralnk
{'j wnc:;m;':.’“'l in tho uou‘;.‘.:'nt of 1h2 countvy. At tho camo tiis, Chlna
525 ab 1Ls dispostl coasidurable roczeves of ivva oro, vhich beforoa tho
s ovalution was cstirated at 10,0600,050,000 tona,
& At $uo g tiu2, the toweliory of tha Chinscy Posplae's Ropublic 1o
ooy dlvorse it rospeet to its g'o;a':«p.llc cn’xu,cter' 't.i.c.... founa and
lora. o Jattor hoag eveatzd tho basis for tho edstonse of natvead
sei of %ho vevlous dicoaces of mrn with diffurent otiologicc-- probozoni
i r;’ul. 224 vivus, Thoce dloecasss o treacndous han £o tho hcalth oi'.
2 ponulation, which moy becoms a rajor chack to the dovelepiizat of coc
13ca in China, Tals opplios p?*tiumﬂrly to discasos of orotc':o...n ard
us ghinlogles as woll as to heluinthic Anfesiations. L"ono' ‘20 dis-
with a natwral focallzation 1s plezus,
D:fora t‘m victory of the woople?!s rowvolution plague was ono of the
<.Casprand diceases in China with an oxcentionally high nortality rato.
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¢ otave, snd thorefore thcre is no reacon to direll on this subjcet hera.
J...

t
l Aftcr ho rovolution, undor tho direction of the CP and tho govasrne
=ab of tha Pooplets Republie, through the disintoresicd asslstonce of

"3 tha prosent tine, it is limited %o isolatcd casos of the discase,
L‘::“’u‘j beeavsa of modern maetheds of trzatnant of plague the ebsoluta mad
Malty of t vationts rccovors.
R:d;ction of the cndeuie nature of plague tras achieved by cctonsive-

}
1'% ¢svelozped measures for rodent mctom:‘.mtion, tho vcoorvolrs of tho
plLarul ricrobe, It is sufficient to say -that on the tﬂr"itory of lerth-
c',:c. Chinz-~ in tho Kirin Province (which in tho pnst w23 ong of tho ros{
alfceted by plague) extormination opsratlons wers condnet:d over an area
o 5,000,000 heetares in 1956, which constitntsd almost 99 poreent of tho

t( rritecy potentially dangesous becauso of plasue, At tho pecsent time,
e..l tho rosulls of oxtormination oporations czainst redents havo not been
s _...'u.'i &d for the entire torritor:/ of China; novortheless, it should be
sH:v.t..d that theso oporatlons have beeene ond of tho chiof divizjons of—d
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plazue prevhylaxtis, . : |

It srould bo noted that tho coatiol of redonts in China 1z nol cldy
tho work of plaguo Insititublilens; luvse nasses of sindices, owvpganised by |
popular ccrmdttes on vrdous laovels wedoe tha cusivvicion of ghosirlistis
in tho plazuoe nstiturlens preliclizats in 36, “his wcoours in tho
Pcoplo?s Republic of Calia 43 onc of tho divisicls of gracwold coutrol of
sanitacy cullivro, kncwn as tho pablelotis oonldilon Jsvoawat,

Adong with redont oxteonlnbion, noovle oo Loine vassinnho t
rlaano whih Jiving vaceino accvwalnz o tha ¢ril7 e Fadtentdons,  This,
vaceino is prcpascd, o3 s rocsomiinded to wy by i Seui.l watition !
(B. ¥. Pastulkinv, il, P. Pokvovstoya ond othars), fiza b IV octeain, }

Tho practical eclimdnation of nlosus in people in Chixa i3 ot ot
all a civewrastanco vhiech parndts us o clachen vy attunbtisn 1o oxitirvel
of plaszud prophylaxis, Conversely, wo aro atboisting to iniso p:-:cbl.:nsf
of plesue picpuylaxds to on even highor lovol, dixschad ab the ¢1f iino.
tlon of tho ratmral focallzation of plaguo preper. THis princinio
obliges us to cacyy onh sciontific rscoareh rorit on Uho study of tho
cpidaninlogy and epizcotolozy of vl ue in its nabural. focl in cdlition
to practical mcasurcs for the - atrol of plauo, 1

. Unfoitunatoly, tho skortago of hizhly quolificd ¢2drzs of spcoial-
1sts in this field in tho Chilnzso Piinla's Renublic does not pooidt do-
freloping theso operations on thassenlc - judecd el tho picsont wsient |
Oy tho intcirests of publie hendth of tho Reuublie,

Bofore 1947, tha study of rodcats as u0ssibla cowrees of placus

a8 conducted inndequatoly. Forelgn authors (Allcn, Sowscby aod others)
: ccaccntrated on probleas of classification of xodaats, and only
cas studicd the epizcotological rolo of redeats (D, K, Zatolotnyy, i
Licn~tich, Jurauchi, Casca, acd Kato). Speelzd atteation was glvea to
Fhe latter problem by D. K, Zabolotnyy and Vu Licn-tleh wio dctevnined

~-— - v vk T e
ShE
- L.

ha existoncs of pleguo among torbogans in lMenchurda and Inncr Monzolin
Japaness investigators, who carried out thelx work la Northecast China
rnd. in_Innor longolia, doteriained the oxistince of plaguo amorz broun
hats [Rattus_porvezicus/. As far as the rolo of Dourion souslil:/Cital~
%Lus dauricus/ is eoncerncd, although thoy atiractcd tho attcation of
heso investigators, they did not give ths colution of thoe preoblea
£ plaguo in souslik, :
Aftar tho revolution and with the aid of Sovict specialists (I. I.

Rogozin, I, N, Mayskiy and othcrs) the study of the cplucoiological
olo of redents and tholr fleas began to bo corducizd on a largo cealo,
nartleularly in Northeast China and Inner Mangolla, At tho sazae tine,
zroblems of rodent classification continucd to ba studied on a bread -
vcaleo

A At tho prasent time, the exdstence of more thon 110 speeies of ro-

ents has bezn determined on the toiritory of the Chinsze Peoplets dc-
f‘u’olic. Tha follewing specles of rodcnts are of e¢plzootological signii'il
'éanco in plegues 1) the Dawrian souslik-- Citollus deowcdcus (Northeast
hina end Innor Mongolia); 2) tha long-tailcd souslik-- Citellus undula~
) (Sinkiang); 3) the tarbagan-- Mumota sibirica (Inner Monsolia)s b) ]

| o
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A3, Z‘J%Tn-»n-n.- weawota boihactiaa (Sinlsiane, Ao !w-r"*), 5) iha lor"«!
iJ.cl pryEot-~ Faaota candzta ( ln‘d"‘*) 65 tho & 4u.,' li~n ji;d-- v il
133 wnenloulains (Tmee Monzelia)s 7) thao Daucian pika~~ Oclintona dau-
iea ('Em-r‘ lionz olla) [L.xuz'i..u- aackuviay !
As3do Lfrom “tho spceies listed, :Ln £c.ad Arerd of Siniians-ligwdon
cimous Oblast (T'lnmo, l'.r-'a.s. fucha and othiows) rocenily tho cxdyte
3 o colonics of the ercostzd g.ud (Merlonss tawmrlceinns) o1 of th
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greab sand rat (.... beys oplrus) haa been found, Stdy of thelr op
'.:co{,olo 2le2l slenifieance ceasvitutos tho te'*k of forthewadrz rucarch |
3

5ok dn those areas,

A0, thoco rpceiss of rcdeats listad ore chovaclorisiis of tho
northzea foed of plazue, Yaboriols on tho study of tho novbarn fool of
nlagus sucy that vedants of tho cubfa naily Mueinao axre involved in plagd
epizaovics-~- the broun rat (‘1'1‘,035 rorvezicus), tho house rouss (Mus ar'-
evlus) #v.4 others, as well as mc:bors of tho subfonily Cricstinac-- the!
rab hastor and tho Dawrion n. ..:w (Criectulus triten and Cricotwvlus i
baarabensis), ’

In cpeat king zbout rodents in the scuthorn foci-- in the riovineas 1
ol Fulkica, Kwanzlung, Tunnine- it vhiovld bto wcoted that thoy have boon in-
'w‘c«g.m"cnl,; studicd. In connzetion with this, thers is a2 up2rolly of ‘
2ta on the epizcotolepical signifieanes of wild pedents, leverchnless
'hho fact that a2 culiure of rlogue microba has beoon isolated fronm Colloc!
clwrus ecytheacus [squireel/ spcaks for tho possibility of plaguo epie
zcotdes omong them, which shovld be confivmed by tho fortheor xinv rascavin
rork in ?hnao foci.
In tho southuin foecl, as is woll krowm, synanthrcple wodents ave o,x

mrincipal epld-ailologlical imnoriance. The main epcc.‘x.cs of thca is the
black rat (Rat tus rahtus) and its subspecles, R. r. flavipcetus. The
matorinls which we have at owr digposal at the present timo are eovidanch
of frcquent epizootics armong rcedents of this specles,

Before the revolution tha only knovm vector of the plazuwo was tho
:floa Lenepsylla cheopis, vwalch had rats as its madn host and was on-
Leuntorcd throughout China, Rescarch work done after the rowolution retb
Lealed the cpizootologlical significwnce of othor specles of fleas also,
1amoly s

Speeles of flea ¥oin host Lecation
» Coratoohyllus tese souslik Imier longolia, lorthe
quorma sungarus cast China
. Frontcpsylla lucu- souslik ' Innor «ongolia
| lenta M ' o
. Oropsylla silantlewd  tarbagan Sinldanz, Tsinghal
t. C2llopsylla dolebrds  tarbagan Sﬂ:nkiang
5¢ Hcopsylla bidenti- a nzer of specles Inne lsrnzolia
fornis :
« Scropsylla chcopis rats all foci of China
. Lentopsylla scgnis nurber of spocles Fukicn, Zwargtung,
: Tunnan
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In accord=nco ulth the corjants mads by Sovisht uspseinlists (B, 1,
Pastukhov, M, P, Polkrovskaya) our attontlca uas dvvvm 2o Lavestizating
ticks, It :mo found that the main specics of ticks powasitie on tho
torbagana 4s Ixcdos eiranulatus;on the o~ wsliks, Eocosphyselis. Ta
1955, in Dctso district, aultures of tho plazuo micvoko were fcolated i
froa certoin ifxedial ticks, tho|spceles of which was 7% dstsained be-
cause of the abscaco of specislists,
In 2 muder of ratters of the study of tha ratwral Secolizatlon of
plague tho problca of the prcsorvatisa of tha plagus ndructs 4an tho ine
tarcpinootic (rintus) pordod is of groat sractical fupuirtancoe. i
As tha cbscaovations of Sovict autkars have sien (D, X, Z2boleinyy,
A, A, Churilina, 11, A, Gayckiy, I. S, Tiacr, 2. il. Stroalickly and
others), nibornating redonts and tholr eeloparasites e snord tha ulnte
vith ths infectious piineiplo, It must to surgoscd that thezo rules enl
regulations also ceply in the nesthsen foel of China, :
‘Ja.pa.neaa invesiigators (Xate, Hati ard othors) who worked in tho i
past! in northeast China bolleved thet plague is priscrved in tho int-r-
epizootic wintor poviod by bromm rats., AL tho prcsent tine, e kave nir
data at owr disposal on this subjcct. !
On tie tarritory of the formxr proviies of Jehe in 195 this first |
plezug bacillus eculiwre from a souslik vas iz23a%cl on 15 2pwid, Ta onh
of tho rozlcns of tho conton of Botse in Hlertheast China in 1953 tho
Lirst plaguz bacillus culturs was isolated fron o grow of flcos Cocateh
piyllus tesquorwa sungaras even c2vlice, on 7 Avell, Tho f£lcos wire
collected frem a single souslik hole, It shiould ba notzd that in tho
saug area active flcas woro found in duz up rodent holes fiwmn loviabor
tirough February. They all belongzed to tho szeeles €, t. sunzamua,
thcse facts togother maka us consider tho possibility that cous-
Liks ected with plagua arnd thelr ectepsrisites spord tho winter te-
gothor, ' :
Discussing certain dotails fron the study of the colzootic procass
in plague among recdeats in the natwral focl of this infocilous discaca,
1t should be stated that in Neoitheast China oind Inmer Hongolia a wnss
atlon of bro:m rats is obszaved in 1ka swowr to tho opon spacos,
these spaces ths 1at holes in varlcus ¢acos oavrs comnsetcd ulth tho
oles of Taurinrn cousliks, IT is pericctly natvral that wader such ceiny
tions an cxchangoe of ectoparasites bathircon thesa cpeclos of rdouls 15
tircly pocsidble, To this it should bo added that a closo conrcstion |
otwrecn rails and sousliks is establisihicd erccificolly in the vielnily of
iirhablted places, Inizcotological and epidoaislogleal sisgnificanes of 3
close sontact with rats i1s illustratcd, - for cxmmple, by the fact that in

o

1955 thu body of a browm rat was found 1.5 kilcaetars fren a village,

rd 2 cultwe of the plague microbs was obtaincd from it. Thzze natcis
s show that domestic redents are involved in the plagua epizootic |

mong £ield rodents, and peoplo are infected frem the forier throuzh the
ctoparasites. A nmber of Soviot investigators have indicated tho pos
ibility of such a mechanism also (I, I. Rogozin, B, N, Pastukiov, B, K
enyvk and others), '
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| As Joo Loon mob:d cuove, tho duvestigation of tho couthern foel
:7 ws thad thovo Is a ecivnzetinn baoticon wild ard &rowstie redonits thor

sl tho oo odstends of o e £, Cox :m Jhyllus (.o osﬂ.h) nieconug
doventiiess, at prastnt thoro fio o dhta pen _...tij 7 us to claia tia
':3.-..u--.,n.uj of oistoaca of guch o nishealics of worones of Dlaguo
wag O 'c Todoahs walh ::v;*c:;:cnb Infcs ‘cim of $.J7)2, &8 13 cbe
loiovel 52 0 """"c Caina, 4n Ll contiwvn proviicas of tha Ciin ova
Tooakots Dooahie (?c. dea, Tmegtuag, 5oomlivn and S i), Hewsw

tha ¢ Lol )t c-v‘r*l ~pealol obhal tul ol ve e sider engpoyling fm'b on-
5ol i 33, & zooeca for rosen i uwidd palwreo,
25 owrdsting A L oo provine2s aro
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Lo tholdv oz, Z'-vlk.'.‘.) aotioslly :;::c*’ic""j slerz this lino,
Uy sinvld mob ovendask tho .i‘"c’:, that ths study ¢f m'z paturs J.oc;'
Licatiom ol nlazus £oca thls 2:mseh e sur tovcdiziy 19 bzt alng Lo ine
Looost Indien ii"fw-au.L ~ters,  Ghosd Lavostipgntiens :r: m’"..vot dly in~

Lonating Lop "olxr'r.'; the provlca of tho p*"-.‘:,-y raturnld, Jzeadization

£ pleguz I tha southsza proviaeas of tho Chinceo Pgoplo’.a Qpublic,
..2:.‘.'; 3 Lm::.,h i3 deteininged to 2 cortaln dzzres by the ana %'y cf tho
wedcnt favne and of tho ratwre of tho oo r*ahic J-rdcecpo in tle zouth
(eed poovinees of China %o adjaccui ‘«.:rritori.,s of tho “‘)u'olics of In-
ata o0l Dovea,

" V5 .:n‘u- raly dad-zzadont inkzrost is thay scaxen for plooua foc. on
b Bk art i ;o:y of Titzt 2nd the rowilvestoin poirtion of tio piyovite . of
Snccinva. Thelr goosoooihle londscans aad fauna perodt us to aprcses tho
hc..:a of W IS siodidity of the cclstenco of a natwnl focus of plague
acre ~loo. T Tho prospoets outlined in deirnz rosearch work on thoss tor-
wltories cvo nsking it possible to solve \.his problen,

Bzoldng with the procpeets of scientifie roscaveh work on plagus
130 shiould te neted that the study of tho problea of natural plagua focok
N3zabion on tha tervitery of the Chinnso Peopla’s Repmblic 18 certaindy
v ‘v~1t::i Lo goi.m e>ld-..,io.Lorrical :U.aos izations dirceted at a search

oy o —— = v e
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; ‘:"'v'.‘.y of tha r'zlcs ard regulations of existence of the natursl fo-
i

snlizntion of plazue wd, pviicularly, of the ecologico-piysinlogieal
L.:‘m::a. cvoristles of comoneals of ploasud foel in diffesent goographle

- :-."‘.:Js ¢. 28 15 basie for practicnl niscuwres on the elimination of tke
Y 2d w12 serve 2s oaligawry topics foxr scicntific research vworl

leel &
2y vlazuo dinstitubtlons of tha Chinzio People!s R;;pu‘ol.tc. In addition
o h..s, in the topics of seclentific works spoeinl attontlon has been
Al ct -d Yo the dcv;.lov::ent ol problecas of pmo‘ula.d.s' speeific vac-
z'nation, search for new methods of rodent control and control of tholr
bt parasites. etc,
) 2.3 has beesn roted zbove, the moin obstaclo to deveoleping measures
i nla:;uo is tho aboenco of native specialist cadres, In councetlon
ta mis appropriata training of young .apeciali s fron the group of
;1050 boifw graduated from higher institutions of leavaing and adve.se
Loataiey for oxlsting cadres of pestolozists is bzeciiing a provlen of
current Loiortancs for tho Ministry of Health of s uh-.ncqo Pcopla's

i .
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..-u~«w-n-n.wr~n-—-cr rawd s reamy s wrs memsrreon et
\ Republic and its Institule of Ivldemiolery ard Pacte J.olowy. Uit d.is|
aim in viecw, in 1957..1958 pla.ns wora moda W ovganlzo apcropcinata cuvis s,
It should be noted that cadres of cpldiainlogists rot \11 in a f
1imited spocislty but also of a goncral c*‘uc'rocy acs vory Lncueflicliab
in tho Republic, Incidentally, tholr qurlifications "Mflfer culvily.
i This situatlon ini-.feres with tho colution of a whola serlss of Mncmﬁ.
: opldmninlozical probleas confronting torkens in sonit n'y-cp?.d:::iol-szic:\i
] staticns and the epldcmiologicol dsgarimunts of tho institutcs of vace
‘ ‘ oinos aid cnra,
: Al this mado it necossary ot tho cad of last year, 1995, to or- |
. ' lranizo as en cmergency fourenonth couvscs for tha csdvanenl tr2laing of | i
~ icpidemiolozista with hroad specialization at the Institato of hide 1ioly
2y of ths lilnisicry of Ko2lth of tho Ciineso P coplats Republie, It g
sliould bo cadd that rdith tho orgzaaizction of these cowrsos, fisent lﬂl’/i
10 basis was ledd for a system ot edvoneed training of epidcalnlogiuts
tho Chinase Pcoplels Republle, Tha courses ave glven oy & group of
[scionuifiv workors of tho Instilute of Dhidoruology and Ecc'tzariology
7ith the participation of a Soviet cpecialist, V. V. .Shu.n.a:/;.v, Lieln~ing
- in great Cadnose scelc.tists from Pcking, Shanghal aed othur citlls Jov
riving lectures on varlous problc:is off apeczu.‘ic epidenioloyy.
_ Yo cannot help by csphasize a ccriala charac terictic foatmra of
. gthose coursas, It consists of whe fact that considorable attzation in
thoir proziron has beon given to tho solution of tactical preblius on
Warious ratters of cpideniology. Tho spocillic epidiailolozieal sitv:.tio:‘k
t tha place of work of cach student constitutes the basis of thaca pres
Q .bl . Appropriate materials wora uscd by cach studont while tiavcling
to the ccw'sos,

The colutions of the tastical problias ave glven in ths forn of ro»
ports at gatherings of students and teschers, vhero they are discusced
7ith an appropriate conolusion by tho leador of the assigmcnt. This
bharacteristic of the course program will assist in obtaining e >1dc~110-
Logists with a good theoretical training and definite pract:}.cal oxper
nce.

In conclusion, I should like to szy that tha proolem p~c &d by tho
: and tho goveromont of China on tho elimination of plzzua in China is
. very irmortant one, constituting ons of the most important insis in :

. the fiecld of public hualth, Wo are sure that it will bo *'olved. Thordly,

co are hoping for the continuation of assistance from thoe Sovict Union
trith its excoptionally rich exparicace in the matter of solving probleng

+

¢ elininaling natural plague fool,
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Dwine the 40 yasrs of exdut-iza of the Sovlal vizlus Sovlst publ),
he 1..1 s iado breddlds " Two5 0355 dn tho esulvol of u‘!."'u.m- it has
couptlat 1y odidinztcd th w‘,'.r.. Ade 295 v of tulis c.* wesows disense in
wha -.on.,t Unlon, wich pr -.-ious];/ 1led a ec: sL1:robla nuaber of
neaple.

Coviuh scieatist t3, wtilizing ths wrordd-uliada cabionidcde cxpoviencs,
cev onlated much of Lis ¢.m cpoaicies fa tio 1214 of ealdoaiolozy,
m.u,rw.olc,_g/. nzlead zcolozy, pf ~*'sitolo,j. b SR o 3 X 1308 di..infcch’uon,
2id tho picduction of basterials, In cr2al vo‘,L, curoloning Luo celcneo
of tno coubrol of plazue thoy navo enrlclied this sclzies ulth noot knows
=3, widch widl give ug tho posusibllity of ¢ .Jcaui.ng this scowze of

-..*.m‘::i.nd cven beotow,

In 01d Caina, c.rinz thoe vla of the roaciicnory govewtacont, plegves
spidzades wora not vacwason,  wea tho nosthens u,m voundiring o.f tho
counitvy to tha Lolcicupantes poalusrla dn tho couth of China, fren the
castean provinces of Soccimran ound Fuldicn to wostomn Sinklong-Uimuarlon
Avtonsaous Colast thoro wero nore than 10 focl ol plaguwo cnic‘.:;:xics. In
o thaso difficult ti:os tons of thousarnds of pesHlo died of plegua. Taer

Lara 0ld vcrses in Chaineso wiich indieats how du 1zeroud plague cpldomics
rgre in old Chinas

Dots died In tho Tast

4 dicd in tho Vest,

K ,J)la fezred tho de2d oo liko ti(;:.‘:.'S.
Several days after uho death of the rats
W2lls wero formed of the bodies of the dead people,
Dconlo dicd nigat and day.

- Tho nuwabzr of dead was hard to count,
Pcople did not sca tho bedzhat cunchine
bacause of tholisr dopresszd stato,

Of thrce who want doim tho roed,

Two dled beforo goinz ten pa.cos.

At the bezinning of tho Pecplet!s Ffrocdem Var, during the difficuld
j-:ws of tho p,oolo’s revolution Japanesse erindnals blew wp a basdy wherg
zenbs werd being prepared for bactiriolozleal vaafare vhich uas locat:d

- .4 the northeast of the country in tho localitj of Ping-.Fang, thoredby
using scrlous plague epidenies, At that tine, modieal workers of tho
mlo’" Frecdon Aruy still did not have exporience in conirolling this
c\{is“ 2230; thoy had no speclal knoiledge nor the rost assontial eauinzeont;
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tho country thero was a shoxtnzo of plazus worl:ors, [
H Bezinning with 1947, the Ministiy of Health of tha Sovioet Union }:a.?
assisted in oliminating plague in China, which claj::zd abou® 10,0C0 hus'n

ives, by repeatedly sondinz ploguo detaclhsats o Chinag this ald as-
dsted us in wrinning the rcvolution,

Durinz the first for days of c.ddstenes of tha Chineszo Pouzlo's Roe
ublie, in 1949, uhen plague again broks oud in Lho localdiiy of Chohar

o Mindsiry of Health of tho Sovioh Uafon rospondzd to tha rejuzsi of
owr goverrmient agadn, glving us gucil avsistanso by cending Plajue da-

elizcnta huaded by Professor I, I, Pogosin, corvasponding wo-bor of tha
Acadcuy of i:ddeal Sciences of tho USSR, and Profcssor I, N, llayakyy.

hwose dotachionts assisted us in oliadaatlug tha cpidoate vhicl P2l vew

wm in tho northorn part of ths Cuahwr provines, and by tha cans tolken
aliminated tho danger of irmortation of nlague into tho heart of China-s
eking, Thuia not only saved tho lives ard health of mxny Clducse, bub
0 naintadnzd tho authordty of tho pooplel!s govormcnt,

A3 a result of such expeditionany caslstarce, tho Chineco anticni-
1ie cervico doveloped rapidly; in addition, wo obtzinzd conuiont 2id
rom Soviot spoclalists workirng for lovzer porlods in tho Chir:so 2ooplots
cpublic, Therefore, dospite the usa of bactoriolezleal wrcznons a;;.:'.‘-.nsff
hira in 1952 in the rorthcast of owr country by Aucrleon wor cvlnlnolsg
e anticpidonie services were able to eliminate tho drnzor of sprcad of
nfcetious discases repidly. Tho Soviot antiepidiniie do.pgatlon whileh
&no to China in 1955 headed by B. H. Pastukhov, afiar the.cusbly invecs
:1zating Chinoso anticpidcide worlk, gavo coitsiderable valuablo zdvies,
oviet consultants and oadvisors who wocked in Chlra cortainldy ploycd a
cat part in the control of plazve la recend yerrs,

Because of the disinterestcd aid of tho Sovict pcople, propor supe'f-
rision of tho Chinesa govermment, consclentlous work of Chinczo anticpis
aie workers and suprport by the peoplo e wero able to liquidate plagu):
pidemies axzorz tho people. We succceded in doing so by borrering fioa
oviet Loozressive exporience on plague control in tho USSR-~ ceupronsnsy
5iveness in measures token, walch we doveloped in accordanco with owr ‘
wm spccific conditions, .

I should like to proesent csrtain figuros: if the plague morbidity
ate in 1950 i3 assumed to bas 1C0, thcn in 1951 it docreased to 54,7 pc:j'-
ont; in 1952, to 23.8 percont; in 1953, %o 10 porccat; in 195%, to five
ercont; in 1955, 0.8 percent; 4in 1956, in 211 of China thcere wore only
+10 cases of plague, Proviously, tho number of paticnts cured of plegud
unted to 20-30 percent, and teginning with 1953 thls nunmber increcased
0 97.8 percent. Plague was not found anong peonlo for the following.
poriodss for six yoars in the province of Szochian ard in tho locality
Qf Chahar; for five years, in the provinces of Shansi arnd Xianztung; foxf
four yoars, in the former province of Jche; for one yeor, in the autono-
Jous rogion of Inner Mongolia, Daspito the oxistence of rais than 10
fatural foci of plague in tho country, in 1956 there was only one caso

£ plague in the canton of Kangtsa in the provinco of Tsinzial and one
ase in the canton of Zang-yl in Kirin Province,
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i lor, 3% ray bo sinlid thal the possibility of occuvienes of caces
of plajue omonz th9 psonle has been considerably r:duced, but wo know
that wo cannot b satlsficd witha this, Laeauso in re:mt years placos
‘have been dotestsd whore cplzcoties are still baing cboopved aaong roe
idvats, Thus, in {irin Provinco thero ars feus such places; dn the cne

;Wrons of Haubin, five; in the Sinkiang-Uigvrian Antoossisus rezion, twol

idn tho province of Tsinzhai, {hwco; in tho cnto:sous reglon of Inncy

A TS

‘1zed whdeh ara toking tho ncesssory Plogud pronanres,

as

{

sonzolia, 24, In all thoso places plazuo dnsiitutisins have bzon o:nm-’
~ p (v [ 7] ‘

]

Our prozress 1s ovidcaca of 4ha off::tivanss. of Sovict rloguo m:n
Jures, At the potsoab ting, In China vsva cro Qrito a £2 plasuo wors
;!c-:rs tralned by Soviob spoolalista, Thsss woidiors, wid workied 4N €ow

- oporation with Covlot spcedallista toa yonvs o0 havd boenzo Chinals mas.

jstreagth and svzzort in tho ceatiol of plogua,

In ecczmmnilcatirz this infonaation I oanrat 5Rolp Lab eperas prati-
“udo to tha Sovist Union in the nomo of all ~ntdcold.mile vorkars sad
{13 pcuple of China for the great disintorestzd assistaneo givea 4o us
by Soviot speeialists!

’
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Curront Status of tho Problca of the Rolo of Ticka of tha Sup~rlonsily
Ixodoidca in tho Natural Focallzabtlon ard Epluootole.ys ol Ploguo

v e S —

0. V. Afanastycva and ¥, A, Mikulin (d:ccaszd)
Contral Asiatic S:iontific Roscaveh Pluzua Instituts (Alnc-Ata)

Asido frea £lcas, tho 20lo of uhich in tho nat.iral feenliuatlon of]
plagno has alrexdy beoa detoradned, 4a olzost 2)1 £.:4 of ploauo during
ceplzootics the infection of ticks is cbserevel rith the nlazus icroba
which frequently reachss a high dogics, Feuover, to daits the astual
significonce of ticks as vectors and rescevolrs of tha plagus rdorcbo
is rot elear, ’

In 1911, I. I, Mschnikov, criwinz hds visit to Actrakh-nuildy Kueny,
exprosecd the idea that "tho vectors of tho lafcetien (thul 45, of tho
plaguo microbos A, end i,) must bo considorcd the tileks encoimtorcd boe
Mmind the cars of sousliks?, In 1928, A, M. Skorcduwiov isolzicd a ond-
turo of the plaguo pathogen for ths first tino froa a tich talen fron 3
_ {t&rh‘xga.n in the Traasbailal, Tihe speclus of tlck vernincd undelorained)
Dut it was most likasly Ixodos crenulatus, Later, M, I, Tikreniyova and
-F. M. Mikanorov (1930) icolated & enltwis of the plaguo misaba fren

2lght spoedmeons of Rhiplecphalus schulzel taken fi1om a ssuslik found in
ho stoppo which dicd of plague.
At tho sama timo, D. A. Golov ond A, N, Knyasovskiy (1920) found a
ulture of the plague pathogen in R, schulzol ticks which had bzon col-
ected in an emply souslik nest, probably scvoral weclks after the denth

£ the lattor from plague. At the somo time, M. M, Tikhemirova and S,
{, Nikarorov (1930) rcported isolating a plrgus culture fren thrca Ixod ’3
remlatus ticks taken frcem an exporinmentelly infected toaxbazan,
The firdings of infected ticks in naturo cauced D, A\, Golov and A,

. Knyazevskiy, M. ¥, Tikboairova and S, M, Nikanorov, D, N, Zasukhin,

« V. Suknov and other investigators wuho expressed the idea that ticks,

y virtue of thelir ecological. charactrdstics, aro rmore reliable rosore
irs and vectors of ths plague microbe than fleas and wmay ba of cpizocs
ogical and cpidemiological significance, At tho samo timo, tho fiidd
ings of Infected ticks sorved as an inpotus to perforainzg oxpcrlncntal
ok which had the aim of detormining the part playcd by ticks as rasord
¢irs and in transmitting the plaguo mierobe, T, D. Fadsyova (1932), ir
verinents with Argas persicus ticks, doteralned tho susceptibility of
is species to plague and the ability of all develozmental stazaes to-
preserve tho plagus microbe up to 110 days. A, K, Dovzeonkov arnd G. D,

nskov (1933) determincd the fact thal Hyalomma seupsnsa ticks tako up

preserve in their bodies virulent plague microbes aftcr foodinz on
arinentally infected animals; thereby, the adult ticls nreserve thesq

slicrobes up to 11 days; the nymphs, wp to three days; ths larvae, seven

s, In addition, by means of interrupted fccding of ticks taken from

. nfected animals after being half fed and placcd on healthy animals ]
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N . W T XPRP PRI T D [T L g V. 3 'fr.-: oas ronsgmng oyt
ixcs: cuthorsbrouguté  about e t;’;‘-xxsz'.issj.on of tho plazuo nicrobe
- 1:1 inlcsilon of wovslilzs wita plazue, In this sorles of exporincats
o plazug mierote was isolated fron vlC.( aoxereaont,

D, Y, Zasulkhin (1930) and then D, N, Zosukhin and i, M. Tikhe. 111'ova
(29 5), in sinilar ovporinzats with Tomueentor nerginatus ticks, r'otcd
Prece. wation of tno plazue miciobe in tho larvae of ticks up to 10}
. */s end 1n tho nyiohs un to cix Cays aftor fczddng thea on exper i..cn’m."
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These first cticzpts at elowilysing tho cpizootnlozicel role of ixom

L Yicks undoe ~roadineatal cortitions cowld not threw 1izh% on tho i
&l zadlflezizo of Uicis ia tho prescrvation ard transudssion of tho plgud
riorobo in conpaatica with tho facht hnl ticks thich did not kave any
L:},ocrc..otm rolations with tho main or secordawy raccivoirs of plazue
ir.: usad Jn tho aporincat., Subzzzucntly, with tho extension of invc3p
A

Jrntion of naturnd plasue foel, Ifyale.ia asiaticna aslabicrn, Haex apkyh
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5alis nuidiena tm-uica., Rbfnic.-hnlus puilin, Rh, schulzel, Ixodes

envlatus, I, B ~:..U1.c:'ws, ard Conlithodorus tartakovskyl ticks were
wrd in 1“ vaeo Infoeted wWith pl:"\.o.

It i3 dmport- i to exphasiza that 213 these tick spcelss have closy
;)io ovr.oc*c rolations with rodenic-= tho 1:2in plaguo vectors in natuvo.
WMLy, o specles aio of particular Iatovests H asiaticun asialtie-
sw and 0, taatakoveiyl, biocovioti coliy relatzd to Jirds bub also para
sitie on ermals, ‘In:«.., circwistance noradis us to supposo tho possibil-
ity of tvracaissicn of plogue infzeticn by ticks of thice spacles fraa

irds to &.:21s and back,

In *Lb.;cqucnt yoors the role of icdial znd argasid ticks was
studicd in an Intensified manncy under emcriwmtal conuitions ard in
Batvre bj nany invostigators: N, D, Yczsl!yanova (1950), O, V. Afan-
s'yeva, T. A, Burlackerko and V, V., Shunoyov (1948-1951, L.anuocrint).
f#e D, Teal!yanova (1950), N, D. chol'yanova and A, V., Kowatayeva
(1953), K. I. Kondrashkina (1957), T. A Burlachenko (1956), 0. V. Afant
wslyava and I, F. Volosivtsov (1956, manuscript). In thosa works a
pludy was nade. _of ticks whlch were In close blocoensiice rclatisn with
who nain plague rgsorvoirs in naturo~- I, crsnulatus, R, schulzel, H,
~siaticws asiaticun and 0, tritakovskyl.

t . A8 a resull of these studles a high dezrca of suscostibﬂity of all
ctares of Vick doveloramont to tho plague microbo was deteraincd, The
wEber of infectcd ticks in different exmerinonts varled within broad

,‘.:z_.xits, csuctinmes reaching 100 percent, wnovsoy it was made oloar that

vha suce:ss of tho infocting foeding dcscids on the proper selection of

Lo host, on the scccificiby of tnc ticks for tho host, and the natwro
£ the course of tho infectious process with cxpovinental :l.m‘ccuion of

ine aninal (the timo of occurrence and the duration of bactericmia), J

L.
0
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| For all the spoclos of ticks studled the possibility was detoimine

£ prolonyed prcsewation of tho plagus pathogon in their bedies, Thus

1§ I. Kéndrashkina, V. A, Merlin ard Z. A. Obukhova (1951, manuseript)
auscd the presecrvation of the plaguo microbe in tha bedies of R. schul-

..oi for 43 days in axporiments, 0. V, Afanas'yeva (1936) maintained ihg

¥ anfeet:d h..msbu... f .
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pla'rua mlcr Yo in fc 1nLo I . nlavns_tictf. uo %0 ‘.) u /33 ja th
nyophg, up to 203 drys, . D. 31’:; holeJTA Y J. Ao Vo B2antoyuva (1)33)3
dotorminzd tho prosoiniion of tao plagad mdesobs L o Lawed of I, g
cronulatus for 155 ¢nys,

T, A, Carlachonio (1958) ratel 4hat it i tho rvinrazs of O,
tartalovskyl ticks 1s ronidly f. sod o8 pleaelis AT grptvioatnl dne
faetion rith plazuo, 22 vorlous Andivids~ls ths olo,us tlevoha £ SREN
w to 171 days, 0, Y, Monnstyova cal I, F, W

">

-

-

edvhoey ( )) Aot ae- !
pincd tho frct that tha wlaguo pnhthoz o was o treved S Lo s I, acic-
ticua aslrticna Lfoe 1)3 doys (this o s ro\, 203 et Lm),

In oliiklon to tho focts dnlientd atove, u\; Akl davinz the o
courso of C.\Jvri:""'lv"l rosoaseh on L n aurnblen ol soavivel of t‘n.e) |
plagus micrcha in tho bsdiss of tAcks, a nuabur of anllhuee wizessesd ;
cortain considoraticiis on this cabfset os a o2 ‘B.» of Uity ¢t srevatdors
in natura, Taus, X, I. Jondrasiveina (1957), ci t‘*e bosis or. Siwing on
eppzrontly wafed R, selzol feinlo dick infectsod with plogue Aa natush
oly ia tho speing (ilay), como o tua ¢snclusion Tt t‘-xis “fenale bick
could havo boca infeot:d whilo still in tho nyavh stage in tho uquou"
year, that is, nro lcss tiion 9,5 months boloro it was ~uaj.., 2d %o boce |
tariologiecal o&znimtion. 0. V. Afenastyova, T, A. Bwrlachen%o and V,
V., Shuniyov (191.-8-1951. :mnu..criw)t), uho cbsarvsd a plagus cpizsotic
aznz runots in Ticn Chan and who found ticks in all stages of welloor,
phosia in naturo mfoctcd wwith plagus, emao o tho conclusion that I,
crenvlatus ticks ao capable of pr 2500 vingz tho plazuo nlervoss in theix
bedles for en endiro dovo]np:nm;al cyclo, “that is, no less then turco
years,

A nuier of 1nv°ati,_,a.tors studicd tho piobloa of tho possibility
of transa’asion of the plogus microbo from ono ot""e ol dovolcgacat to
tho next in tho courso of motarorphosis, K, I, Koadrashkina zrd co=
authors barought about the transmission of the plazue microts fica tho .
larvao to tho nymphs and scparately ficom the nyomhs to tho adult ticks
or R schulzoi, M. D, Yemollyanova ond A, V. Xaratayova obscrved the
csage of the plagus mlervbe from tho larvae to tho nyzpas of I, cronge
ptES a..s ticks during the course of metomowshosis, T. .\ Burlachen<o de-
tx,ﬁncd the possibi]ity of transmission of ploquo fien or‘o n;,n.‘ph phase
to tho naxt for O, tartakovsiyi., lo transmission fiom stage to stzgo
sas produccd,

Tho data listed exhaust those accumlatzd omperizentadly at the
prscent wina concorning the interstazo trancimlssion of the nlagzus nic-
o 3 in ticks, At the sane tino, the f£indings of ticks infeetzd with
vl-mue in nature,which ticks woro tppm"‘ntly unfed in the nymph and |
liu"wo stazes of I, cromilatus (0. V, Afanastyova) ard in the o end

20 Stu"GS of R, schulzei (XK. I, Kondrashkjna) ars taken as facus of
1o indisputable proof of tho exlistcnce of intsrstags transmission of
jtho plaguo pathogen in ticks in natwre,
Sono investigators have studicd the problem of tho possibility of
transovarial transmission of tho plagus microbe., It has bsen proved
that in tho clutches of oggs of certain fcuale I, crenulatus ticks

e 108 - '




IO T ARG 1 AR WL P Yt e T , ,
' -

PR ’._.."““M”M .t o miEgm ,"'”'. O st e kst
tfosted ulth plague tho plagus pathegen was madnt~nzd in a vinble
.\t« A 10 107 doys (Afenastyova, 19%3). Tho cilitones of tha plaguo

3 nrony tho ozgs of I, ercnulaius was alco detiimfand by i, D

: = ﬂ'y:r.om ond A, V, Xaratayova (1953). At tho sauo timo, rot a sirg:lo

or.3 ¢ ths lavvao which hatched freu thess cgus wro Inlected with plazua.

D 254t the fallure of attcapts to prove tho cr:i.otcrﬂo of actial transe

Q i:l Loonsdssion of tho pleoua 1icrobd In ticks euporinentally, co-o

'.. ’: toliovo in tholr works that cueh dwaisnlssion exlsts in raturo,

}In th ch opinion, findings of infecicd uatfzd lawwvas In notnee Sorve a3

L:*q L2545 Do sueh a ccnclusicn. muu, for only, wafed 12vio ine
setnd nath p”“’uo unase D“tvrul condltions in tho cazs of I, ersnulaty

\.ic (5 kavy toca found "1 'lul Sion b/ O. V. Alanastycva,

A ct":y .8 koo wndr of tho problst of the possibility of activo
Tranialasioa Cu. pl*'n ;_.::b::g:;n by Licls fxen a .;107{ to & hoalily onie
nal, Such Looascission cowld ba oo olishad by A, XK, Doresalov ond G,
D, Siactov (..933), tub enly vrdle esndition of Libsiwupted £2-3ing of
i seugzacte ticks ta%on half-fcd feca ivlccted hosts and twrousplantad t
’I::*li,‘x_{ c‘"'- souslils, K. I, Mordsachkinga, V. A, MHovlin ond 2, A, Obv
nnova (19%8-1951, meauserd: nt), regontiag tho eaperiraut by Ao K. Eavazen,
ov siid G, Do Donskov wuith half-fed '-l. Wnul.wi {ticks on infeeticd duartd
cousliks ddd rot obtailn cloar-cub reculis, Alihough 1t tras ;osalble 0
infest tho ho2lthy souslils with pl:*.gua the .ut“ 23 did rot Sind any of
sho dnfeeted ticiis trancplanted on tiio oonsliks widch disd of pl-juo,
In this cnse, the pocsibility kos not beza ruled out thst tho cons) ks
nadeh dicd wiro infsstcd cdither bj m.ms of cating tho infeetzd Licks
5%, &S o authors susposo, by coutmninatvion, \,h:xt is, by 1vkbing in tM
uifcctisus exerzacnt or contents of the internal organg of o:us.z-d tick,

In %22 caso of 0, tortakovskyi, T. A, Burlachcrlizo provel the
2553111ty of plagus infection of heolihy test andmals by moons of on
nlccted tick bite AT the tick had been reoved from an ealzal sick with

'_01 e Lo longer than tiwes days befors baing transplanted to tho hasl thy

‘:7-.";:.1. Thorob) » it was impossiblo to produce infcection of tii: redent
3 “Ehie Longnr parisds o by a tick waich hod wadergono metidrphosls
i‘t"' £y infced ting feoding,

} A caco of expn rincatol infac’c" on o"' 2 coral with pl:'rruc by 0. tar-
]
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el esikgd ticks (.L A, T.vlachenko, monuy crwt) doscwvas attention, but.
'n 143 caso tho possibility hag not buca rulad cut that tno erel w2
2ot festzd by the tick bite but rathcr by <o olive rothed, bccau..o
wae ¢l the ticks had been crushed by tho caral dwrlnzg the sczarluzent,
,g:: Zs secn frca what has been prescnicd above, 2 pa.:s oili«.,( of ‘l::c:‘.r'zsL
,ins:’i,o*x ¢ tho plague pathogen by the bite of Infectcd tlcks during ine
scrrusted fecding should be rezarded,rost likely, as a mochoniecal t.rans-
i& ¢Z tiwe infectious principle frem a sick to a hoalthy anizal,

v,

These, in goneral outlines, ars the factual matorials zeccwiulated

.Lt tho prosent time on the problen of the possibls epizcotolozical sige
ln.f;':b::v.nc:e of ticks. Lot us now procoed with the a.nrlysis of this ma-

crial., A5 4s scen frc1 the material prosentcd above, at present it ua:

lIe considerod proved ‘oc.,/ond doubt that: a) ticks of different svogica
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ban bo infoctcd vith ..ho plaono p'xmogen [P Ar At .4.'1"1&»»11./ and in nolors,
sherchby the percentego of ticks infeetad may Lo vivy hizh; b) thewe 43
0831bility of prolonged proccrvation of thy plagny nlewcba in tho badics
bf ticks; o) thero is a possibiliiy of tvoncal x:’on of tho r" souo nieiata
by ticks fica ono devalepmontial. stagn o the nexb; d) thewo ds a possibie-
ity of infcetion of a healthy redent with Lo ‘o,/ reans of a bits of'
dxodial tick during intorrupted feeling as '..':11 23 by u‘w bito of an!
+31d tlok at tho time of a sccord fueding 4n tho 23 devalezasatol |
1820 in a perdod of no rwore thon threo days ofter tho in.u.c..irv R dj.r\;
£ the ticlk,
The possibility of infectlon of a xodonbt wribh wlagno wfic
n an infcoted tick ard’ subscquently citinz i o puwsbliog 143 ¢ mioacnk
1d the contents of ils osgras into tha kin ray be eovsiten] u.di*ect
Yy vroved (X. I. Kondvashkina, V. A, jlewlin and 2, A, Guridiova, O, V.
a.n..s’yeva and others). A3 for tronsovarlald trencalssion of tha plmm:{

-
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robo in ticks, thls can be detevainsd rolizbly orly uvndeor ccuorinens-
wmt&ans.

It skould be ciphasized that to date nond of tha 1nv~'*i,;1.t«"~s has
¢on able to p:oduce :mfcc»ion of a hzaldily selint with o ek .nimx hn
mdergons notamorphosis after an infeeting focding, 1t 13 dxzovtont w
Iroct attcontion also to the faet that dsmito tha hi sh Caxeco of 4 m.c
iovsness of thao ticks thwmselves, all casos in .;u.vh 3L vas possivle \«Q
ect a rodent with a ticli== an ixodial tick during .an:.uwwi feo 111
r an argasid tick at the timo of a sceond i‘ou.w--- b Jop) Mot 1d Wt szolate
ases in a large numbor of e.;oer.Lcn».s pocformsd. Thus, Lo ex-wplo, L*
o cxperinents of K, I. Kondrasit » Vo A, Moaldn ond 2, A, GLuiCiova
. schulzei ticks were 49.4 pcrcﬂnt lnfocc-*d thon m*f £cd on cousliks
ick with plague; whon half=fed ticks fin’shsd thole meals on hoalihy
ousl.iks it was possible to prcduca the plagzuwz infection in only tio ouy
£ 12 sousliks, although in total 550 ticks twhieh had bzon half-fed on
lague-infocted cousliks befors this had finished thoir fecding on thes{:
2 sousliks, The saze authors, attaching 778 ticlks first Ralf-fcd on
1ok animals to 20 guinoa pigs, ware un:'blo to prcduco a single casa of
o0 infection of a healthy guinca pig, althourrh tha infectlon in the
icks themscolves roached 10 percent in this experinont, T, A, Dulachon-
o produccd a plague infoction in cnly scven counsliks out of 49 by a so4
ond feeding of tho 0, tartakovsiyl ticks on icalthy animals onrncs~two doy's
the infceting fcoeding, although in her cvperinments fiom 10 to 100
Jcks fed a sccond tima on oach aninal, ard infection in those ticks
-ounted 10 93 perccat during the f:\.rst two doys afisr the infocting
meding.
i Tho nmechanism of transmission of the plaguo vrihezen to hoalthy anj-
1218 in those fewr cases where such transmission cmld be accowplished
§13¢> rcnains unclarified. To date, the problem of whethor tho nicrobes

L plague simply survive in the tick organism or wicthor those nicrobes
ro capable of nultiplying 1n tho tick digestive tract Lkas not at all
eon clerified either.

Finally, the effoct of a stay in tho tick organiem on the basie

L4
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L vopciticos of micsotos, n.wtﬁcvlml/ on tholie viculex.. wo.223us vnelea
:“ »iniona of invasts: ;Ators diffcr on tuils subjeoct: Wl 15.10 He Do Yeuaollya

Jva, A, V. K"J.‘J.t-.j(. va aad V, V, Sheasyov noto a hi'vh d~27v39 of virdlanse

g*n plasuo silerobe strains icol-izd Lfren ticlho, tho: atorials of L. H
Ocadehaya (195?) Sher thie dnstabillity ef sech shrtes ard irdieato that

2]

whacn thoso suraians ave koot In A Loocvn thedr vicvioace weslens more oflk

-t ealo,

H ~

i5ick with tho acuts fowaus of $lagos,

} Aa ow ’7_/ is S vaboatoals ‘:.r..-.;.":,:.:;; ~t tho nrezent tf ki J...ds ‘o the
'C:ncluu*a.z vinb dosdinl and 2vnohl tleks conrot By of e ntinl drpor-)
ibonco Lo Uho dovolenaon

‘oz.‘ mc ,1.. A pathosen finsng tho Lotk ropv Lw.*on.

' .'.,.1 u.upcct 15 dxcdicl ticls Lads coaslesion 45 cuheiant ‘i'r.....d by 3

L]

e

wlasgad wlcioko to o m:.l\.u/ enlatd Ty roins cf "'10 b'u’J 01 2 u.r*.c vihi.chy
g J\.A.,_,q..:) metazoppnosis. Tus teoniidosion ¢l s pathcgzen Miring
SGaboreuntod fezding, whleh is oo o; lo'rs haphasrgd, cnrae Do r“:_ﬁlla'r
ed J‘.’r:nu-..;c. ia notove, Evon Af wo 2smvie the po...,J.bJ..;‘.i;;/ of plague
n.' -a
‘.,no biologleal chrvacteristics of incdial tichc-- thelr pralengsd davel
(;:::nt'x] c,,rclo. feeding (Rorzally) onco duedng cash stoze of dovelop-

cioatee oxcludo tho psssibllity.of :anid 20d cxtonsive s*m::d of the
Dlague pavhwgen by Licks azong »cdcats oven AL wo ke “his 2.3cuaption,

For 0, tartolova'yl argc ~.1_r1 ticks uhdch .ro fod a sozond tho In
22cn stage, T. A, Builachen'to dotoriinid tho foch that tho cajordty of
Infected ticks elinminates tho nicrobs ina pu"icd of onz~on2 and a half
..,m.ns aftor the Jnlceting fecding, waile transnission of tho mierobo
19 headthy andiralls 15 possible oriy during the first thrco doys aftor
‘HInfection of the ticks, Bota Russion i(W"S\,i"!.uO;.S (Fclorov, Rogozin,
Fonk, 1955 and others) and foreisn investigators (Pollitzor, 1954,
i.uut-.‘\l and otLqrs) hava como to tia conclusion that iodial and argasid]
i' *.:{.'" ¢l play an essential »art in tha duvelorment of plague enizo-
Jbices,
§ At the cooe timo, the 1dca esarat be rvled oub that the duration
S pessorvaiion of plegus in tha ticl: orzanim, at least in part of the

?_L'}.ck pejulation, tho n05°1bili Ly of intersingo ond possibly transom'iawL
cangedission aad suvscquent ianfoction of h:;l.tn.; Pl ‘cm,s, if rot by bitr

on oy ehicwing or crushing tho ticks, can account for tha significanco
jﬂ ticzs in the ca reitze of dnfgctlon t ouah tho co=c211lcd Binterepizo
J Tie surleds™ ond in tho occuricnes after that of tho first cases of dif-
-850 r~ong rodents in ncy and, 23 a uhole, lcss lumuno redeat popula atioh
Thus, K. I. Kordrashkira (manuscript) points out with roscet to |
12 cplzeovic that the "poginninz of the spring eplzootic did nov coine
rtda with tho awakening of couslilks from their winter slec) or with tha
P isd of the hi«mest ccnsus of lNcopsylla satesa flcas ror with the bo=
plmning of colonization of young cousliks, It coincided with the mass
,aring varasitization of R. schulzsi ticks on scusliks?, The author
Tcnclude.. that "ticks not only carricd the plagua infection thivuzh the

’G""
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Mtan and moro 12 iy then thad o chrains ¢utoined fecn £leas or vedent3

SRAB N <3, that is, 30 tho ¢civasive spread

,'0 O SAVANI o) cu.fﬁcul»y erd porlaps Wi Lipossioilivy of tiancaliting tha

Locaission by ticlks which have uz.dcr*o.'.:: natvioepiiosis after infoctinn
(% *

*
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wuintor .L!ﬂ-QrC.Ul..uUbiC pea 1cd bub aleo woed tue eouses L oncurraiied ¢ 3
epizcotics auong diarf souwsli populations?, I, D, Yool .’J wava (3 ,‘,{
polats out thab “in tho Transbaikal mass cpering=cvoazy Llek lofostatioan
of tarbagons with I, eronulatvs ticlks nol unces only ooi *ri.d sd witi tha
onsat of a plagua gpluootie in thy tsvbasons, i SSVATy ot e2oneb Ral)
but cimhasize that conclusions concivning tha possible role o;. oy ~oid
ard ixodial ticks in the lonz prcsc'rm‘tion ov um plogua patlcy ,.1 ."..fi

carriaze of it thiough the :!.:1’.;;::':;)1"90'2:16 poirdads oo d .’...v rl ..L* :-_-' :

indirect considsorations and s faw Lavo not bsan coavineingly piov a bj .

anyon> olther e:pordmontally o wd o naw::ﬂ vondditlons. ™
In comclusion, wo should 1o to nots thab fov movo ewdlots oduc jm B

dation of tho epizsotoloyglerl x0lo of Licls Ma p'( e, 1t is drpowiont; N

to Gircet attontion of davestisgators chicily to tho *,J.m, o of thy Lok~ :
louing problais: a) ecarcful clicelding of t.o RW Mn"‘\uj of »:a.v:.isr.:'\.-"'\
of ©ha pleyuo nathogen o a ho ’tluj vodent Wy a tlek <.:n.,c‘1 has welnoow
antasorphosis after aa Infecting £exding; b) chcelkirg of tho ;,o.»..;.o:‘” 7
of crcation of oa exparinantal cpiz sotic 4n a gaoup of suseeptiblo wo-)
dents undop coafiflons vhavo othor veelox cs, asida fion fic.cg, have ©3z: '
exeluled {acecosding to & cyston sindlar to the ermorincuts of the T a
cemndssion on £lsas); ) study of the c} “nien of tennciisslon of tho!
plaguo pathczea by tleks afier a bits znd othce rzthods of infoctioa; |
d) elucidatican of tho fato.of tho p"’ 2o 1ilerol. o tho bodles of Lic'”{:
0) planned and directed sesrch Tor ticks inlected with plagus in ratur
al focd durinz Intoreplzeotle porisds ond stvdy of tho condlidons of
carrdazo of tho pathozon by itk ticks fica cie ¢pizootic porisd to i.lo,
next. -

-—— -.3 -
-
TR

Fron everything presantzd the i‘o]_'l wiinz 1ain coneclusicns e bo {
drazm: 1, the eplzcotological sizaificoneo of tic. 5 in plazue kRas b
inadcquatoly studlcd, since a nmumbor of iny:rient gu:m,ions TCoAIN Wies
answercd. 2. oxis’oino materials porait us to coneludo that Liwadinsl and
argasid ticks cannot bo of essc.tial izzortance in tha develosieat of
cpizootics. 3. 1t may bo assumed that ixedial and argasid ticles con be
one of the factors providing for tho carrlage of plazue tlwrouzh intor-
eplzootic periods lasting rany years; hu..av-*r, this idza nccds Tact o«.l{
contirrzatlon Ly experiments and obsarvat:wns in matwe. 4. study of

. the opizootological sigrificarce of ticks in plagus should bo continuc b
and speeial atiention should bs paid to the study of the part playcd byl
ticks in the lcnz maintenancs of the natural foecalizatlion of plague an
 study of the fato of the plague mierote In the tick organism, ‘
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Problcas of tho Pathosoncsis, Thorogy, Voaccine
Prophylaxds and Dioznrosis ol Plaguo

+ Charactoristics of ths DPathogzanasls of Prlr-ioiy DMiazwuionie
Plazuo and thelr Enid:niole;ical Sionifizmzo

V. i, Lobonov, V. F, Sivolobov, V. I, Coxaltthov, I, P, Ave
khorsolfokaya, G, A, Fokshanova (':ooascd), Yoo I, Avarty zova

bf. tho Southcast USL2 (Saratov) and tho Cuvtyuvalaya Plaguo Siution

Iatroduction ‘
1Y |

Tho provlea of tho nzehanliesa of occurtined of puiwdry prcu.onie
bloguo ratains contvovorsial to dats. Thuwa 1o 2o adoquata corespt in
halstenco coiicerning tho dyuzaies of tho dovclonnieal of tids disexza,
tnd Paor's ave no ideoas waich would o selintlficslly cvbhois liatzd to
£h0 preper degros concorning tho Infectiovinass of pacwranle ploguo fov
1tersons arowid tho patient in ons porded oir anotiice of tho daovelszacat
£ his discaso, .
. Tho majmity of authors studying cuihisalis of rutuwude plrgd o
it3 pathozennois aro inclined to balisvs thal »losus prowidaia is an ind

]

toms ars pacdosiinant, This form of disczso cecurs by irhalinz ajr ine

t tho sams time, to date there is no agrecuaent on tho questisa of how
19 plague pathogen penctrates into the pulscnory tissus in a droplet
ection, :

Soxo investigators, for exarple, S. C. Kulesha (9o11), and i1, N,
flcdnitskiy (1911, 1913} and others bellsve that the plague nicrobss do
t penotrats Lsmediately into the pvlroncry tissue with the inhaled ais

rachea, lore, in the opinion of thcez investizators, an inflermatosy
;rocoss dovalops whlch lcads to the formation of neccrosis, a3 a rosult
£ which the mass of plague microbes, "proliforating throuzh” tha capilo
ary ard vein walls, penetrates into the blced and is carried into the
ung tissue, These authors base thizir cecnclusions on tha fact that
hanges in the tonsils and tracheal nucosa should be considered the
icrst plague lesions in pneumonic plaguc by virtue of thcolir quantitative
nd qualitative changes., Therefore, prnoumorice plaguc, in thelr opinioa,
Zs a sccondary phenomenon (hematogenrous),

Other authors-- N, M, Kolesnikov (1932), S. I, Potin (1914), lu
Tiien-tich (1.925), V. K. Vysokovich (1£97), P. P. Zabolotnov ord B. N,

Stato Sclentifle lzscarveh Instituts of licwobiole,y and Toldsadole 'y

lcpendant form of tho discase in whdch fioa tho voey onzobl pldiincay sy

ccted tlth plague mierobes, that is, the i:nfceticn occurs aurogenic .

ut rather first settlo on the tonsils and mucosac of tho nasephzaynx ard

§hnzidt (1930) and others, also based on the study of pathological c‘uar.;-;c;
In human organs and those of experimeantal animals which died of pnovmounig

Jague, balieva that in this foarm.of tha-dizoaco—the-prlocoy—clnagos—
!
g 1 1 z‘ T ce e
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A30210p foom tho very ondeb dive s.bly in the lun" tAssuo (bronohiolos,
o 21lveol i) In thoir oplnion, plozue mcrobﬂs porztrate Imazdiatoly into
i tronchiloles oad clveoll ..lou'f with tha inhaled alr, as a result of
windeh polaxy plosuo nasosonia ccowrs
Such ¢z r‘oetuo cwcluuonu, in our coindon, were tho rcuvllt of the
fact that lnvc..ti«rc.to:s studizd erdavar mabearinsl vhich could not give
o m::::cb Jdex ol tho r..n::u.c... of the infietious proecss in the pnu-

. t.-cn-:.» foar of plogues. Colaves robomis L3 s o Adsa only of tho end

. Aoz of U p..'o-‘r. S uhieh 5 ulv 303 ooLveire lecksau 3n tho éntire bedy
{Incluiieg tho teruils rad L. tvachsa); cpparinonts on tha weproductiofh

- . SFRVARIERS Jnie pla;_-,s.‘.a 1 1a c:a:a.-or:f anlnols wero pordsused with priru tive
i;:gu’- ab ux.d on 2 .l nuvleee of aair:als.

M oocda to velopstand cowgsctly the daml.,,-.am.al dmnales of pris
S m' wsake plogne it 1is n.u”uy ‘Lo chaervy 2% least wo cor.d*td.on]::

T

) bozevations of tho devole~iab of tho Flcetious process should
33 ma: ...ubodicaJJJ froa tha bw*.mﬁ g of Lts occurcenca (that is, Lo

-
’s

o tire of 1nfc<.* 5n) until tho doath of tho organisns svch wmerinent
:an caly ba eonducisd on aninals, tut on quita lesze nunbers of them,
3) infoction of cxparizental ank.als (guirca pias zre best) should bo

[RRER VP

s ta“'lcd out only Lf the Inhalcticn wsthod, whica is closest to the natw'-
. a1 route of infeetion-- tho ccregenle route.

The cxperiments boing doscribizd belowr, waiech aro part of the woiks
hien sra coredzd out under tho dircetion of Prolessor V, . Fedorow,
show in all evidence that tho inhnlation uethod of infection i3 the bogi
O yor rcproducing tho pietwre of prinayy pnowwonic plasue in gulnea pigs.

Hothod of ¥Work

¥ %~ e

Guinca pizs wolizhing JOO to %00 grans weve infocted aerogonically
1th a viralent plozus wlerobs euliwra, Tor this nurpose, thoy were
ﬂlaccd in groups of 20 in a chamber of tho inhalation apparatus Lfor 30
rlinutes which was sucsinlly cons’o:uc, d at the "™Nilrob" Institute, An
‘I’vro.,ol wda of a pl-..‘,"uG microbe ¢:liwre was alco introduced into the
! w;.::"; . ' .
a% dilferent porloda afteor infection with the acrosol culture, !
‘ neclficell .J aftcr 10 minutes, ono kowr, two, threc-six, 12, 2%, 36, 48, . |}
. %o oid 72 bowrs, we killed thrce-four guinea piss ot A time and subjocted
4 holw orge .ns to a careful bacteriological study. vca cach gulnea pig
g 9 cultures of diffcront tissues and orgons wero nade. Sacterial culturps
3 oro made from the following:s conjunctive, cervienl, subuaxdillary and
. ' .\upraclavicu‘..:tr lyrph nodes, tonsils, tho bone rmarvow of the stormm and
' varicbra, the tracheal mucosa, lyrph nedes at the tracheal bifurcation,
.'»‘\mgs. heart muscle, blood, livcr. splezn, kidneys, suprarenaﬂ. glands,
1"15".1 muecosa and nasal sinuses. The cultures were =2is zn blood agar
only. These organs aud tissues wera fixed s.nultancuusly in 70 nercent

: "?‘}Lcouol ‘and 10 parcent formalin solution for subsequent histologic foatvet, B
ination,
|




Rosults of Tpoviizats

In 211, in our ciypsrdnonts 29 guinaa pizs wera Infcctid b_/ tho in-
halation mehed, Duedng thedr stoy sa the chmdbar (20 wlmis
1,030,000,0C0 ndcrobos of a Lie-uy 50w erliuve o th) plng,ur_». pieroba

fou gulira plizs Uy sutewliansosus dnjosuion,
Al .uu..ction of the guinea »izs they wors plrced In 10-15tcr
Joed ol wesa kiAled and exmiined oltix dolialis voade d.. of tina, Tau
; aweld wesults of tho bactedoligicrl duvostization of tha guincea pixs
a2 shes n in Fiz, 1.
As tho resuld of anlcasy, bzct::.‘- 91lozicadl A=A histoloziend eszmine

%den of ho organs and tlssuss o gulnea nizs Losulls wire ebininad

raich rivo us quite a distinet picturs of tho davilogawnt ol the Infecty
lous process,
1. Duwring tho £iwst throe isws altor Infcoebiaon ro visiblo naero-
seeple chanzes could a2 noted i tho orgons and Liscacs of tho guinea
g3,

Iiistepathological stucb' of %Lhen shicwzd tho occurisrcs of an te-
walation of neutrophiles in tho lunina of ¢ho ble *»d veasels of tho
rral maeoca aad mucosa of tie accocuory sinusss and in Ul za Twsina of
{:‘::o deoehes l blood voscels, In gudnea pigs killed afior tiwey Luwes,

seattored aciorthages wors found in tno ltmv

' At tha sama time, oven in tho fivut fcr ui.ru::s afier infzction
he plagzuo nlerobs 1as cultured f:oa ths mueons meaberones of the unjer
wespiratory tract end from ths lungs., Tacrcby, tho culiuro was g:o..a
ot only frca areas of the lurngs lccated in tha vicinity of the lavy
wvonchi, but also fren distant aveas (latoral arca). True, tho cultm:
red in tho fomm of scattcied colonins froa these a.r a3, thile in culiw
rom the tracheal mucosa grouwth was more abundent, Thils is edldencs thr

tor inhalation of aecrosols by e anlieds tho wmicr ‘of*s not only seottlc
gn the 1ucous nmembranes of the upper respirvatory tract, but alco ponc-

w.c:-’-,-ay-o-—:

rated deoply into tho Jung tlissus in 211 1ts lobes, ‘1‘!11 wag confiraed

a particularly cloor-cut manrer by ioolation of the culture from lung

issues of guinea pigs killed in tho first for mirutes aftor the infcee-
tion.

2. On investigation of guinca pizs killcd 6-12 hours aftor infectio
c:rtain enlargement of the cervical and difurcation 1lyina nedes was
vt2d as woll as the existence of szall foecl of conzestion in tha lungs,

a 2istolozical oxamination nonpurulent memauc.J infilitrates wero
i" sund 4n tho tracheal mucosa of such guinea pigs. Tn me 1"'n.urachc1l
tissue foci of serous inflarmation with heaorrhazes weve rnoted, Si2all
."...wraares vere encountored in the lungs, Sub.,cquf-n’c:LJ ( ter 12 howss
e c'r-o..cooic foel of catarrhal-harorrhagic pnewmenia szje: ard hypea-

p“.a.sia of “the cervical and smraclavicwﬂ.ar JJmp‘x nodes e...d of the reticus

(% (F'u

A LT RY r.l diato w.ﬁ clrriber, tho C7) ¢f -.hich w23 cauod to 100 ndcwek ls

Y

1“1: coells of the spleen was also noted.
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71z, 1, Results of Ducteriological Fumination of Guinea Pigs Infoeted
by Inhalation of a Plague Mierobs Culture, 1hie results obtainzd for ind
Cividval onimals are scparated by fino horizontel lines, 1, time of
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cnliuro aftcr infeetion; 2, uucous mombranes; 3., of the nose; B, of the
yuachea; 5. tonsils; 6. lungs; 7. latoral orca; 8. apex; 9. medial ares
)s.o. 1 uph nodes at bifurcation; 1l. spleon; 12, blocd; 13. liver; 14,
i:édngy; 15. suprarenal glands; 16. cervical lywph nodes; 17. minutes;
1.3, howrs,

Daspito tho existonco of theca changes thz plagus microbe culturs
IOuld bo obtained froa only tio guinca pigs out of seven: {rom one it
yos obtained frox tho nasal mucosa; from the other, from the mucosa of
I.ha nasal siruses., Instead of the inercass in the ficgucncy with which
t.ho plozuo mierobe could be plated out of tha guinea pig organs cxpected
N reduciica ras noted which ercatcd tho improssion that tho nicrobos had
¢isapeerel froa ths lung tissues and from tho mucous ncabranes of the
,3er wapirctory tract., Such a ®latont? (in a bactoriological rospoct)
»ocded of infection 2apparently 13 explaincd by tho existence of somo
. ~otective processas in the guinca pig organiea, which terporarily pro-
3’1? Cotcetion of tho plague microbe culture in such carly peciods aften
:-‘. ocilon, ’

[

.

3. 'In guinea pigs killed 24 Lours after infection, dofinito inflac

1atory sigas vore found in the corviecal lymph ncdes and parvicularly in
he lunzs, In the Junes the foal of donaifiestdon wsmodasgo-and—a

”
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A
times included alrost contiro lobas of tho lung,
} The plague microbe culturs uas isolat:d only f£io: luaz tissus, On
histologic examination of tho organs of thoco guinca pigs chingos wivo

noted vhich wore tho cano as in guinga pigs killed 6422 howrs oftse In-
feetlon, with tho dilfforcacoe only that foel of prowionin Wil cicouniers
ci in them more often and thcy twews loxrzar, In q.»L't"LlOll, in o0 casa
a cervical bubo was found with avreas of ncerosis, horun .xo;: el a -
ous~hzmorinazie ccaudato in 4ho $izcuis svurovnding thoe vu.o. T:o.o
chansas in i.ho lvnzs oro ovidzneo of g ciiutounes of o tyoiscl »lrzes
PROV.: Jonia in tho suinca pizs,
L, In .r,u:Lr'c.. pigs k1112 38 hours afice Leliobina Daath » opverd
bf tho pnot.ionic foci was not:;l. Tho chaazes dn tho 25, 248 redas reonir’d
spproxdniatoly tho sama &3 proviously,

0a histalogic cmaimation tha folleiring woro feurd:  oitanzlivo ﬁc-
swalation of nosutreshdles dn tho luadna of tha nasal waucesad blced ve
5713, ils :‘.cce..sory sicnses, and tho teachea, In tho sutumeosa of t‘m
rose and cccescory sinusss there was an infiltration wiih hisbtlocytes
hnd 1yomiadd colls. In the lwazs thore was cotamdbal and eatavshal-pury

ont provronia,

Tho cultwuro of ti:3 ploguo micioha wns dsolatad 10t ouly frv¢a tha
Jung tiscuo and fron tho tiscue of tho ool redes Lot 2lzo fien tha
wJscwe of tho splcen, although «Lhanges cov.‘l.d ot bo Jound in it, This
prdicatdas tha penotration of plagus uderdbas fien priniry fo2i of gpazid
rio datlesiation in the blocd and Lholw spreed \.‘uuug..ua.t ths cavirag
: i:ody (bactericaia),
’ 5. In guinca pigs investigated 48 ours after infeciion oxteasive

lasions wero noted in the lun\,s inclvd.l_ 2 nany loves, arcas of povind-

endtis wore suporimposed on tho change :Ln tho 1yroh redss of thous guds

}':ca pigs. In tho splecen and in the livcr no gpprrent changes ¢ovld Lo

ound. Tho mucous ncubirans of the trachea (ona case) uas covercd with 4
vhite coat,
On histologic study of guinea pig orgons in this grous focal hcuoitl-
4{.209 was noted (ono case) alonz with the mainicnance of a larzs mmber c’f
ﬁ.:\rbrophﬂes in the lumina of the blood vcssols of tio nacal mucoca ard
ccessory sinuses, In the trachea thore wero focl of catorrhal inflan-
{ation and necrosis, In the lungs focl of pncumonia wers found: in org
239, focal catarrhal and ca.tarrh‘ﬂ.-purulmt prievzonia; in an other, cor
(1 ent sorous-hemorrhagic and catarrhal pnewioniz; in still arothar, con
luent catarrhal-hemorrhagic and eatorrhal puswionia with multdplo hen-
rThages under the ploura,

A plague nicrobe cvlture was isolatsd fiem all organs and tissucs,
ncluding thao spleen, liver and bicod. Suci pathological chanzes and
he results of bacteriological investigation wore evidence of gereralizc.
ion of the process.,

6. Afterwards (after 60-72 hours) pathological chanz;s in the lunss
¢rd other organs were noro widespread and more intonso, The basic cpec
:‘fio changes at this time were concentrated in the lunzs. Lymoa nodes |
.._re also *nfismed, budareag af nordade dbdswcvoahooni~fosn-crasul—
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Lh' 1o T taachod nucosa was coverad writh a mucons or blacly coat, arld f
a serous fluid cxwedzd Lfrem the nasal cavity. Thae liver and spleon ro- ’
) rained st out visible r:a.croscopic cianges,
Accoriing to tho data of his olc*rlc study of tho orygrns it is ocon
w.’.‘-u pmacvous arcad of conflucnt screus and catamhi~lohcnviah~zie pnous
2 nda doveloped widh an abundant cecwanztion of plogue microbas in the
a2lvcoli, bleod vc.';::els, capillorizs arnd in.,.,;.'stitml tlecsuo, In the
nasad muznsa and tho tmueesa of the c2ezssovy siruses carszesiicn vas ¢b-
zoreed with collvlae m..:.l»ra.u.z.on (racoophogss, Loaucoeyics, Jyuphoid ;
|c~ll ). Accumlations of plasua rilercbos wowe found fmonz the nocrotie ‘
1asces wich kad "*.'ue.ts.d Proa the nasnd and teschonl ‘--zcosae.
’“'x~ »lozue nicueobo evlives was Acolated fren all orgons and ticzus
“ul tha wucous ucrbranes of the ws RN ra.mi:atwy tract; Lm. growch of
cao culdtwe in all cases was a ecicluiat ono.

Dz‘.ccu.,.,..on of inzrincatal Tata

in annlysis of a1l tho dota wuhic h 3
.1].1,/ in tho zrsvicus scetion, pzoaits to ke 2 nwlkor of. gencraliza—-
bjona. Tao Fact atirnets aticaticn that not 211 ihe lywnh nodes vero !
%u? ceied simultancously, Wacizas in o lf"’)h noda2s at tho trachaal hild i
zurcation cdenitis cid pordadeaitis were noted in the cerly pocieds afidr '
infection, the cu"ucal sutiaa:dllcyy and sipraclavieular ncdes wors now.
'.l wys dnvelved and, were affectcd chicfly in tho lato pericds of tho i
Jiszace. Thaso lesions develoned ini*isl]y without p\ri‘d\.rvitis. and i -’
) only aftor 43-72 howrs wore all thoe zlcuionts of tho plazus Luto obscrves
].n then,

2 oweained, doseribed schezatbic-

cr L‘)

It siionld also be rotcd that the plague microbe cultwre was isolatcd
tho foima of scattered colonies frem tha rucous wcmbrane of tho upper
yespiratory tract during the firsi threo howrs alter the infcction.
Subscquently, in perlods up to 2% howrs, it was isolated in only tud
ut of seven eases frem the nasal nucosa ard frea its accessory sinuses. L
Iuping the period from 2% to 36 hours tho culture was not isolated at al
nly afior pnewwonie focl appeared in tho lungs arnd the infectious pro-
c;~ss tcck on a ganeralized form and the mucous membranes of the upper
- 2 aspira to:y tract were covered with a purulcat or bm'ulcnt-h orrhagie
i
!

TS et .+ e Al 5 W o i £ 8

at rich in plague uicrobes did the euwltu-a b‘.gin to be ioola.tcd co'x-
\.an-JJ ord abtmd"nt]y. as occurrsd in the last hours of the dise
Tho ccat on the mucous meabrane of tho wpyper vespiratory tr‘.ct was
< ,na.r\,ntly nada uo of phlegn exuded from the pncumonice foci. Thorefore, ;
1 secondoyy dissciination of the plazue bacillus occurrsd over thz niucou .
‘zubrancs of the upner respiratory tract with a markzd incrcaso of in-
ﬁl'"'"*to,.j pliencacia in then,

Ths obscrvations made pormittcd us to underatand the ricchonisn of ;
cewrrence of primary pneumonic plague, and succeeded in estoblishing tho i
sito of tho primary localizatlon of i:e plague microbe by tho inhalation ;

r’othod of infection of guinea piﬂﬂ and deterained the possiblo naturo ang i
routgs of_oxe 10l rzols-Lron=the~cicl-or gadome — '

(o)
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$laguo microbas, after inhalatlon Lufectlen (by tho droplst route)
assing through the upper respiratory tract, sottls cit tha tiucous nca-
rene  (lavger aerocol pariiclos) and the 6211 pawvtlelss of tho asvouol
cnotrato into the decp arcas of lung tissue, In tho sito of localise-
ion of plaguo microtss inflamaatory pliciomcna ocour, in uhich o vuiry-

g deyreos tha local (rezional) lyvnph nodas are dnvolved,

In luag tlssuo pnowsonic focl of tho Lobul-e or ceiniluzabt picu-onls
ypes doveleop repldly. The doveleracat of tho foel in the Jungs out-
trips tho dovoleopasnt of infl-matory phenuscina in the ugpes racpivatoly
sract and local ymoh nedos,  Tieoaty-fune to 356 hanes alicr dnlcetion 1
ho phenonera in the lungs prcdosdnaio ovae the othze phoncieaa,  Beglindg

tn\g with thls tims (oftor 26 hoawrs), as indicatad above, sccondavy diid
eaination of the plogua microbes occwrg over the tmeons nesbrenaa of s
rachea, nose, naciphavyac, nagal slwses besause of the cputin producsd
y the pnocuzonie foci. ,

‘ Based on the data cbtainad it may Lo stated that the cueretion of
lazue microbes from a sick organlisa into tho cavivoniont is possibla
moughout the entiras period of the discase and that it occurs by the
sane routs by which thoy ponolratced into tho guines nlg orzanisa at tho
Inn of infoction-- tluough the upner resniratory tuact. llcwever, in
ifforent porieds of tho patholozical process this exwwstlon differs
vantitativoly., In this comncotden tha disecase process can bo divided
nto thrae pordods,

Tho first paricd lasts up to thrca hours in guinoa pigs, Ab that
ino, tho plague microbes, after sobiling oul on thoe mucosa of tha urp-.i
aspiratory tract after inholaticn, con azain be exercted from ths muweon
osbrand into the environrent, Heiwrever, they are excreted in vay iaslsg
ificant quantitiss, arnd this can hardly bo of epidandologleal signifi-
aace,

The socond pericd lasts from six howrs aftor infection to 36 hours.
t this tims, the plaguc microbes cannot be plated out from ths rmecus

canbrane of the upper respiratory tract in tho majority of cases; thorze
ore, exerotion of them into the cavironment is not very probabla,

The third period begins with 36 hours after the infection and lasts
til the animal dies. It is charactzrized by an abundant content of

gue microbos on tha mucous meubrancs of tha upnper respiratory tract,
#s a rosult of this, the excretion of plaguo nicrobes Into the enviren-
zjlent togcther with the sputum cxpectorated frem the paticuits bedy nay

Lg I - BPU ,

O
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3 considerabla.
Theroforo, the first and second periods of the discasse canrot ta of
'ssential cpideniological significancs, uhcrcas ths third period undoubt
e¢lly is of great epidcniological importance,
Observations made during outbreaks of pulronary plague cenfira the
1ta which we obtained experimentally., Caces among pcople suciounding
6 plague patient have ocecurred, as a rule, only whcn the pulronary pro-
¢2ss was fUlly dovaloped in the patient. The ascociation of healthy pery
spns with the sick parsons during tho first fcw hours of the discase us-
wAlly did rot lead ta infection-ofthei{(Wu~Lica~tich—2025-1935~and—
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Conclusion -‘
\
Zased on cvacything precent:d sLove, wo oue coxdng to tho tollo::in,
2aielnsionss '
1, Aftsp falindatioa nfesticn of -ouinsz ofzs with plague ths mic-
cooes ot only coltle on tho murouc o reonis of tho voser repirvatouy
gract Bub floo pinsloaty into the dopils ov 0z Junzse- dulo {h? 21lvcol]
renshtol s ol towadnol heonebd, Ls 0TIy as 10 1hattas 2 Ctoe the ine
i.‘c:b*.v::*. prLoovs ey .,b\,.. o, 2 fowd : ; arzn3 of Uis lvngs, in-
slealsg tho cLulrdl zov uJ.C"‘ZS of Lronay lobes, ;
2, Jdaih olovica:l. changes predvcsd Ty dhalation infecilen cccur
._‘ ,J

A
=3 wily L1 tho upgae :*.;.a sivaisey :tat and 1n the lwzs.

l 3. "*. tho langs chinges develo ( iniesl rnd "or“o"c"ic:"‘) wide:
{,._“ 22.or to primary pnson onic pla t1b ( adative inflor

: uion). In th

W3, ‘f:;'::clr* 2nd large breachi Infla-oalowy phurcicna "-1 ccur, but 1
Ax 2 aave tho neture of.‘ 5211 focl ~rd ¢ ~v-~loo reh Lor slc'.:l;r}tl:m t\ﬁ

St nory urm. 53.
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Loocana oud dowge bronchl aftor iwiclation exo proscrved hers fovr the
1.' st thw2d hoves. Dardng tho perisd of tirmo froa thres to 12 howrs
UL

)

3
~fooye 12 and bofors 26 hours no microbes oo found heora at e..l.
2Ites 2% hours tho quantily of nierobes on tho mucous maibrones of
+ho v ;, @ respivatory tract rapidly increases, a3 a result of sceondary

(iscuina tion of thea from pngusonic focd by sputwm (possibly 2lso as tu

~...:.!’.io*-xs in tho mcos2.,

al, ricdlestinal, cervical and sukmaxdllary ly-ph nodes ars always ine-

olved in tho Infectious process. Howover, distinct patholozical change

ccur in then later and develop more slowly than pnewmonia,

6. A covporison of the results of investization of the bleed, lunz
1 other organs showed that pncuronia occurrcd cexlicer than did bacters

.

".-11_-1. Puneuzonia was noted 24 hours aftcer infection; bactericaia, 36
I'surs,

7. Inhzlotion infection of guinsa pigs with plazue nroduces a pri

'J

I T .ague pnoumnonia, which oceurs dirccily ~s tho result of entrance
% ’ cae nicrobes into tho bronchioles and alveoll at tho tine of ine
ction.

G v observations do not confirm tho vioipoint of thoso investigator

x‘ 2 T:lleve that primary pneunmonic plaguo occurs by the hcaatogerous
'.-scc.".e :ro.: foci originally involved in the upper rospiratcey tract or
1s0sils,

g. Tao rasuits of owr ezperimonts peamit us to expiross also the
oll¢iing considerations about tho routes and tines of excietion of

p‘].c_’;\l nierobes from tha si ch' Qxfr!lnim in na_eonvisacoent _in

L. Plasus mderobes which scitle on the mweous ncabrancs of tho noga,

Ilcckicn uho qu'nuiuy of microtcs deercases cousdderably nere, ard

:):1 of hcratogenous spread) and tha dovolopaant of acute specific in1
5. By tho inhalation method of Infection paribronchial. peritrachd .

L4
>

Ly

3
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Liperinental prinary plague pnoumoniz of guinea pizs: a) plague niecgod Lg
re excrsted into the eavironnent through tho uppor wrosploatoly traet &
ulmonary plague; b) plaguo microbas frum the micous ncibrans of %2 vpd
cr respiratory tract can be excroted fuom the first for nmononts aftice

Tection, but excretion of thom can oceur on a very lizdted scole only

hich canrot bo of definife epidemiological. sisifieance; e) batucen 12
nd 36 hours after infection exerction of tho miciotzs froa tho nucens

wabranes of the moso ard trachea into the acaviroenasnt 18 not very Lliksi

.73 d) beginning with 36 howrs altsy infcction a scenndoyy sosding of

Mo mueous maabrans of the wppar recpiratacy tract cccurs from tho spu-

I;un produced by the paovaonic foci, becauss of uaich eiwiebion of tho

lierobes into tho enviroiment con ocecur in laigs quaniitics, which is o

Lrcat epiderinlogical iaportance,

Based on a1l this, it oy be considorzd tht until the time that
wpletadly diveloped large pacwmonie focl ampsir in tha pulisnary fora
£ plague the disssmination of microb:s frvu the lunzs in gquantities ade
uate for acrogonic infection is not very likcly. '
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Jou.: 2 Disezsa Number of Porsons Treated Numbsr Recovercd 4
Butcoade 63 &3 70.6
Ci.tmazous 1 0 . 0

5oytie 15 1 6.6
Soocucnie ? 0 -0
% should be.roted that treatnent of the paticats was bequn on the
rirvot~socond doy after the onset of tho disease. Therefore, the treat-
icat rosults using the comprchensive mathod were very favorable for bu-
;.‘o:::'-.c Dlague., AV the samoe time, this treatment, as is scen from the
4

la‘ole, did ©s% change the usual mortality rate in the scptic and pnouson
Ze foras, The cxperience of treatment by the comprehensive methiod showe

13
Jit
[4

Jotvy of HMzalth of the Chiacsa Pouplols Roublie

a3 Ty oo of  salfonn Adzs 2:d the salibictie sio. uhowyein, Prace
sdeod wiilis g
H Y “on oV oV - 2% 8 -, PR 5o SRR BT

i 10R0-1g9,  Tnddan authows (S, Sothzy), roblng tho oofcotiveness of
vy

24
by

yiher countries shewed the inofficacy of ths trcationt of pacionle fou
9L plazus with thaa,

At the g tliag, schamta were projoced for using theso divgs depending

K

(-ghe cc.ibination axownted to tho folloving: suvlfapyridine, 8-10 grans;

ity of Twiglico in 1949 save the following results:

1‘;’. /'}*.'/")‘*7
Tho Problen of Treating Cosns of Plagus In People
by Medera Deugs
Chtcayz Wonz.-lawd, Yooz Ching-hsiu, Ku Fang-.clhioun

"Tho Pkirg Tastitut: of Dridoviolery ard Bocteviolory and tho MNine

LX)

Qe m: 2y . o b - -
Mg the cmdown devns uss
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tho 5013 $has, tho amarionce of antonsive vse of culluiondidss in

Ta 1905 Sovigh anthors (i, N, Zwlov-Verciialkers) svegesteod a mors

a tihe foim and severily of plague.

Befora 1949, this cormrchensiva method of tho Soviet authors was
ccd nodinly for the treatnont of plazus in pecple in China, In the prag
ico of using this nothed tho 24-howr doses of prcparations included in

no pereent wothylens blue solution, 7-10cc; plaguc antiserun, 40-100ce.
Mrporisnse in tho treatmont of 91 paticnts by this methed in the

concidersble frequency of quite severe complications which depended on
¢ preparavions used. These cormlications occurred in the form of agra]
ocytosis, tlock of the renal tubules, overloading of the livor, ete,

[ari
zed g advoatage of this trotiicnt fn the eanly »oeind of the 'discssT

Tfcctlve vethod of trestinent, reeciuacid:d for all foras of plogue, TaQ
‘-::tlt-cd hi2s bosa given the naus of "eeroprehsnsive® Locauss it usss a con
Pim'tion of dvvzus  sulfcsyridine, plrzue catlscmes,  and mothyleno blug
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| Sirmltancously with this erovm of natients and in tho. o 3-chiy-of
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Tunzlizo auother yroup of paticnus with the bw:snic fora of plasve nuz-
ering 35 persons was treated. I the treatment of this group the come
prehicnsivo nethod was also used but in corbinatlon wWith streptoigyein, .
The latter was glven to tho 'patient in the quontity of 200 wicy only oan
Ltho first day after hils arrlval at tho hospital. Subquv.cnu toeat tint
7as glven Ly the preparations uscd in the ceoprchensive nothed, As the
Eesu)t of treatment of patients of this g oun 35 persons recoversd and
n3 uiod.
Vo uscd this nothod of combincd ticalizat in 1950 ia Xrarziung Pro;
‘vince. Crne hundied ard sixbty-fivo pationis with tho buvonic forn of
plague were glven treatment, In t.M teeatzent of this grovp, wo alse
continuwcd to make cavtain changes, Tho fivst of thoa was that stripic-
ryedn dbezen to be injeeted intramuscela ..:.ly, Uhcreas previous‘l.J it kod
b3en aduinistered into tho oubo, Clhar changes rofcrred to pT'***'J anti.-
Es'*mm and metbyleno bluc.= wo stoppzd wsing thace dr ugs.  Siaudltancously
Jhe doso of sulfepywidine was cut in half,
[ Tho rasults of trcatment of this group wara that 161 p.\..ons recad
‘ed out of 165 pavicats with plague, Theorefore, on undowbtedly benolid
efiect was obtaincd with this twcatumcont variant also.
In roting the characteristics of the ¢linical cowrce of the sick-
¢ss with trecatmont by the combined mathod, it should be cuphasizmed that
the absolute majority of paticats a £a1l of itxweratuvra to lenrade
ever levels was observed 12 hours afisr th2 beg:».md.ng of treatucnt. Id
oturned to nomal permanently aficyr four~Live dm./s. Tais pletwre ocew:l-
od under conditions of continuous treatuiont with sulfapyridine, Tho
atter was given to tho patients in a doso of fowr groms a dzy. ith
arlier stoppage of troatment tho terpoeratures of the patlents 2gain roch,
hich caused us to continue sult‘“nymdine treatment, In these cases, .
overy was delayced.

We should not overlook the fact that in patients with the bubonic

ora no complete resorption of the buboes was obssrved-- na.inleos fibroc:d

tructures of different sizes renained.

In the further practice of treating bubonic plague in pcoole we, be
inning with 1951, bezan to limit oursclves to str"ptowcin Thug, for
xzmple, in 1951 all 16 patients with bubonic plaguo treatcd *n.th swcnt

- ayein alone recovered. In the treatmont with stireptomyein alone the
'; 8ingle doses of this proparation amounted to 0.25-0,5 gran; the 2ik-hour
0ses,2-3 grams, In cases where the paticn®t uas in a seirious condition
the 2/-bour doss of streptomycin a ministercd was inereased to 5 grw

Everything statcd above pertains to thz treakient of the bubonic
orm of plaguo in pcople,

Procecding with the question of trcatuicnt of pnowmonic plazuo, it
x.ould be noted that a case with this clinical form of discase tas noted
£or the 1ast time in China in 1949, At that tine, strepte.yein was used
or the treatnent of six patients wiili pnoumoniu plazus, All patients
F:overed. This experience in the treatment of pneumonic plague ir szall

F—'O

does not permit drawing any final coneclusions, -
In gencralizing on tha regnlts obtained from the tesatmontofm——
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Cusonde plojuo by diffeicat nothels thz coacldusion rry o do.-m that at
g purasoatb “tine st Storyein 1s the padn dGeuy Lor tha frcal.nb of
).".:'.guo. In various coses, it noxad U2 stmolonnubod Ly suClonrmices oul
{'.1 a uc ¢ of ro more than & geniis 3 cay, 4s has biua eomfivincd by ciporie !

;30e, Ve 1o not usa nmlczus ont L..-J.‘L‘..l or moihyleno bluo in the practice
f troa ui."' plecuc,

‘ Tho duration oX Tho treatsent pirded il ctroyba vein noturally
l"')c ~13 oa thio oCV-’.l‘uy ci tha c.-...w;so, s pLevlis of Lheticinloglead
""L..n.‘b*m. Gte, Ca tio avawss, Locshacal is 1ihted to thesc-Live
Lays feen tha d'*,/ of c...ct el doszana,
’ 4‘..11..0 frcn c..*v'f., visd Jux Craabouiich oy vo enlled Tepocedid
‘6&‘\1790.1_[ » SUIfcnl J.d 3), hevs mIzuscaiy we wscd syiotenn wie aﬂcn.,‘.,
fel "‘!'4 P g 0.'.1)

sarticularly cavdiac coac

- '~

[ Duving the puocsss of +reatii patlonts with nl"'"‘o atteation was

Llso vivcn w auLriticna J. problcus. Tt was incrzuscd.and aveanged in
"cc:'danco 7Lth Yoes) habilbs cud %osto.

In r:».vlusmq, it .oliovdd bo caid fhat tha main frend in our neasiwca
ror plogue was its cliaination, Iovieoihizless, we carnot ston Lhe gsaxct
.}or battee teentmeat diugs for olazue by reans of pe srfomning carlainidl
"“r'c on eninals, This scawch Will bo c.o.xuimwl until t‘w {‘m"l 1.Lr1ui<la~1
wion of the natwral focalization of pleguo. fn this worie wo count on
-..o ceatlnwation of assceinticn ond citchange of cujcricnce th Soviet
*)Lmle Inctitutions,

————— -
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. g:ethcds of Early Bactarislszieal Tingucsis of Plagio \-‘

Mo Po Pokxrovshaya '“\.

Stato Contral Inmstl.uts for 32 Contvol of Vaceins ond Sera
imeni Tavasavicn ((losecir)

o0 13 no deubt at all of tt2 fash thab 3 cxvllsst pasuidle
baet:rlolesteal dlarosls is of vl A osevtlaies dn ovevy S

lous discavoe It 43 mest f:jortrul i plosass luciiaie ard renid dee
Tactlca of plagwo Infoctica wndow pal sl ceadificic 4s nacaty
iroly doevolopnont of a eobinaticn of prestyloctic T

bactovialozical d'1sn03ls of plases in n2ela 1nles o 501U Lo suve
o 1ves of tho paticats by tizuly toratimb and provent anfoctisa of
theso arzurd with plaguss ‘

Wa shall 14 cur ropsrd stelelily to the prossaiatlen of ratare
1als abeout nmotheds of early bactariolezieal dizgmesis of pmlozone A3
obhor natiheds of diamicsls, not asscolatsod uith icolatica of plazue
nicrete ealtaro, uill not be analyscd, bremiso thoy ave swaplancatacy
and requira coligatery £inal bactcwdologizal conlivzation of 03 oxist.

tenco of living plaguo bactaria (Zactoriva psotds) in ths glioa spoellid

objocts Cnly bactzidological ‘dizzucsis is of docisive diportzico ia
Plague in 21l divisizns of plagus 12oke
Sovoral gensrations of celsabinta kavs Lasa worlilrg tary yeors
nor ca prevleas of speeding up tho tine of raklng ihe bactsiiolozical
dlagncsis in plagmoe o shall reaticn brlefly caly sci of tha T2chs
wvhich havo nodo it possible to i-provo sibstontially tho nothods of
bactoriologleal invastization in thls infechion. ‘

ioyor and Batcholder in 1925 suggzesied adding sciiun sulfita 4o
nutriont rcdia for the purpose of stimulaling greith of tha plague nisd
robo and gontlan viclet for supnressing tho mroath of putrolfac’ive mice
roflora. In 1931 Viright propsscd using bloed or its ingredicnts for
stlimlating plaguo microbe greutite Tusse svgzasticns wors Lfirmdy incl
uded in tho genoral practico of Sovlet plajie institutions, thanks to
the cabtimslasa and parsistent work ¢ groups at tho Savatov and Rectow
plague institutes (Yes I. Xovcbkovz, Ge H» Lonckaya, Ae Le Boxlin, Ve
e Fodorov, K. S Rarpnzidi, Ve M. Turmanskiy, Ae Pe Yasiochuk, e Se
Drozhovikina, Ke Ie Chorkasova, Yo. B, Bakhrakh, V. Ve Solbarcva au-d
many othors)e Tho next step, whica :as of vory great “povtance in
speading up the tino of making ea zccurate tactowelolegieal diaznosis,
was the use of a plague bacterlophage for maxiuua specd in the difiur-
ential diagnosis of cultures of tho plaguo pathogene 115 plazuo bacte
ericphage was discoversd, as is woll kncim, by dt¥orslic in the 19207s,
In tho Soviot Unlon plaguo bacterisphaze was cblulncd for the first
time in 1929 by M. P. Pokrovskaya, and then was ropcatediy isolatsd by

Yae N. Martina, A. L. Borlin and many otkors.

Marther inproversnts in tho nothod of bactorinlegical oxv::in:;tif
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in plages were 08> Y tho wourlks of Se A. Yoolihelav, Ae Yoo BaZkalo, A

Te Sabinin omd e o Yegossv, who in 1931 establishad tho fact that the
geevth o th plrgus tlercho is silradated by cultwwas of tho ce-called
Rlocdar sderchbes? —- usually Sorcina lutsae Heuower, only 4in 1950,
theduzh tho dnvestigations of X. S. Xarpazddi and L. e Mnlovoveloyn,
did thouo ebservaticvas cWldsinate in the dovelojzent of a concentrated
dry stimlant preparatisn cuitabls for practieal use end making it posc
ible to _vuir plagie pdewcbos in a typleal fova fien matorlal eontaindng
thea oven in sandl rantities.

Ia car lzbowotory, in 195% . Dy Piyadikina, ife Ile Cutorsm and
Ge Yas Jivnan cotrined stiains of sapvoplytde asveble spore~Losring ni
YoUts whica posscesood distineily sxprossed porovtities of stilimlating tl
scecrth of plague ricrcbese Tie sctimdalbor wiciches found were stndiod
cc.plotoly and clzssified 23 Be zcontericus fuscas and Be nescuntaricng
vlgatus oe 65 Thacd are loaz gra-pesitivo bacilli wrhich forul opoic
avo aewtolie, pestile, arnd possess hciolytiec presertles. Colcivics of
ths stirulator eicxrctes have the appcavaice of a flower: thay have a
dark center, riccd by fantastic fustosacsd baighter marginse Doring th
ciarse of greath on Ligndd media they preduce stimlants, the addition
of uhlch to iko mutident wzdia in a qraatiiy of flve rarcent yakes it
pecsivle to prer ent rlasue nderches Lo sinzle colls.

tiese stizadants khve sach a typleal mocrdholozy at all stagzes of tho
crazinati-sa, beglrndng uith thon tizo ol tielir appearancs watil the 178N
day of gueuath, that recogaiticn of then offers no difficulties. Tids
13 of very great practical irpurtanco.

A particdarly important proporly of thoso stinumlants is tho pod
ibility of creatinz optimmn conditioas. for davelorusat and greith of
plagie mdercbes vnoa thoy are added to rutricnt media, even in tho casq
of rdercoes whlch kave been markedly altorcsd undor the iafluence of var
lcus strong and haradwl envlironrmontal factorse

Thus, in tk2 oxperimsnts of Me De Fryadkina in obtaining necw for
of plague micrehes wnder tha influsnes of ralioactive cuanations of a
pacsphorus isotoge (P32) plaguc micrebes were' cLiadned the colory more
puolegy of which bad boen chang:d beyond recognition. The first sube
cultvre of them to riadivm containing tho stirmdant substances returned
thoir {ypical morpliology, malking it possiblo to detormine thair true
wlarzue natura.

Sven moro interesting are tho cuscivations.of Pe Le Rubinshteyn
ca a now stable sireptegycin-dersndent. foin of plague nmicrcbo vhich sk
cotalned during tia course of spaclel expovimentss Colendes of strep-
tenyein-depondeat plagzue mierdtes which cculd not bo differcniiated by

bo diaznosed without the slightest difficulty afior tho first subecultw:

Cixleories of thy plagua nderchbo which dovelep ca modda contalning

Tuo 13t experdenccd srecialists grewr out in a typiccl fora which coulﬁt

(<)

“

S=

on ncciim contalning five parcent of this stilatere Docause of this
preparty of "exgosing® the naturs of the plagus miorobe hewover it nigl
be covercd by an unracognizable mask and hewever its coleny morphology

et b altaved, o saye one provavation tho pang of "plamia epr”
° ey 1 27 - ——
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or, in Latin, Wauldfostater pootisVs It has Justicicd its distizzulsh
nexy fally wader whatover difficnlt eoinditicas 1o have usol it to assi

ws in tho bactorlological diagnosis of plazuce

Wa cannot dioll on tha techniquo  of preduetica of nifostabor
Thase ratordinls havo been publisksd. Tn 1955, in cur labouniery, ife D
Pryadicdna ¢id woik on a cezparativa siudy of Cluimwzad stliwlatevs amd
of ianivsstator postis dn expoid onts Cirectad ab Lurther reductica ia

d
tha tim3 nocded for maldng ea conly Sactertolesical diapmenis of plagn)
] ol P o, Wt L XY a_ . . ., '3 o, - -
An ¢ififerint ebjcuts, dncluding djaes eay maeh contor frated by caztad

reor3 piereilora, Lur e.nilo, in spanm, ovth, atc.
Jn these cxpoidionts wo used an Liprowed puspacaticn of llanifes
ator, cbtadned 2s tho result of grouing both preduccrs ogethore Foo

tha surpose of infecting dnvestigated objests ~=- sputvi, ol -~ plazy

microve3 of tho EV vaccin? stroin were uscde 1iis stvain 1mas uscl in

ol exparinents in connzction with the fact it balongs to Lha puoup »
glyeorinenezativo strains, :'hich, according 4o tho data of 1l Fe Sluut.

and Te V. Fodorova, grer nost peordy ea nutvlont imslia, Tro winiiua
cultvwro dose in glycerin-ncgative suradns of the plagne oleotha is e,
greater than in glycerin-pnsitive strains. Tiawvelore, ¢:loctivo ncdi
vhich asswes geed growth of tho LY straia aro also sclcoiivo for all
othar strains of the plazue wmicrcbs, both virvlent and cviiilente

!

Tho exporimont with spntia artificially iafzcted with tho EV
strain was porformed in the follcuing way: 0.1 ce of sgutun ecataindy
1,000 EV plagua bvacteria riercbes twas sccded oa disktes ceatalidng
¥ortonls agar (pi=7e3)e Zach of ths stizlators boing tosbtod was &ML
to it in opldmut quantities. Exanination of tho plates wnder 43 nler

to dotect the cnsst of grarth of plaguo colonies much earlier timn wit

2

scope was r:ado with cbjective lcas llo e Usa of it makes it rossible L
L

a kard lease It showdd bo polutod cut that in each cxgorizant culiuwe)
wera undd with tho sams matorisald oa {hie cams serles of ogars Shouador
all tha data cbtalned in each cipoziiont are absolutely ccrarabloe I
this exseriment ths plague rdorshes colcnies wore difforentiated alfter
19 hcwrs of grewth on medium containing iranifestator (Fige 1a and b)e
After 26 hours of greuwth of tha colonios cn madiua coatatning
Eanifestator thoy becams large; a convex centor apgenied in thim surra
ouded by a definite circular zeone. At tho sauo tle, ca rzdimm con~
taining bleod after 26 howrs the plaguoe microbo coleades were still ve

1ittle difforent frem the majority of colonies of ccizzon nmicroflera ccr*
tained in cultures made from sputum, and it was vouy Cifficult to giffl

erentiate then (Figse. 1, e and £).

?
1

¥

After three days of grouth of the sputum cultures the mearphole:

b4
of the plague miorcbe colonles on iixdlum ccataining Manifestator coaiile

ued to bo typicale At this iime tho plaguo colonies wers larger in

thelr arcas than the colonies of microbes of the extranecus microflonals
Even a poorly experlenced investigator could not holp but recognize tl.a

ard could not miss them.
At this time, on medimm cciatainling eno-percent hemolyzed blecd

L tha . ovphology of the plague mic:cha colondes beeoro more tynical; th

.

1
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F.zs 1o Diflevonc? in Dipholery of Plagus dercve Colonles Grerm Cut
o Hzddia to Vhdch Five Zovesnt iaifeslater Tostds or O Forcent Hene
¢l zed Blecd Wos Addzd {Fiotesderczrophs fica tho Work of 1. De Pryad-
I5n2)e . a,b=e=plazue nicrsts colonies afier 17 and 20 hours of grouth on
nedium containing 59 lanifestator; ¢,d--tho same ¢a medium ceataining
1% hemolyzsd bleed; o, /plague ricrcto colonles after 24 how's of grouth)
cn ticdiam containing 5% Mandfostator; £, tla saxzs ¢n nmedium containing
14 h?;-zolyzed blced ‘zin all cases a 7x cecalar and a 1x objective vere
USEA ) e ’ .

cozenles acquired a well exprassed ncdularity, thanks to which it beear
cnslaer to differentiate theme Howover, tholy sizes were mapy tilicos les
thaa the eslendes uhlch grew cut on xcum containing Manifestatore

Cn modion containing sodiwm sulfiie (0.02573) no grewth of plague
riexrota coleales was chtained frea infectsd sputin in this exgerinent
=t a1 (sco Fize 2 for cczparison)s -

Tharefore, in tha investigatlon of infected ciubm ccatadning
cbout 1,000 nicrobas in the culturs dose on ti2 nmzdiva ccataining i
festator it <ms possible to rzke tha diognosis of plazue earvliest with
assuranco that it was correct ~- aftor 19 hours of grcirthe Cn mediunm
ccatoining cno percent hemolyzed blocd plague eolonics could be dlagnesed
only after 30 hours of growth, that is, 13 heurs lator. Such a manye-
towr dnterval in making the diagnosis of plazue in infectcd sputem is of
wiy groat importance and makes it possible to give definite profercncs

NS

L:c’.:»_,r:cciia. coataining Hanifestator over m:zdia containing blood or sodium
sulfits,

— 129 ——
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Flg. 2, Differonco Botween tho Morpholczy of Pl:’::ua lilercde Colonles
Groom on Madia to Which Differont Greuth Stdzmlsnis Had Bezn 22ded
(Photemiorozraphs from the Work of M. De Pryadicinal)e ae Jp Lazue nlerobd
colonies after 44 hours of grorth on medium containirg 1 hcnoly"cd
blood; be the same on mediuvm containing 0.025% soddnm sulﬁ.te. ce the
sare on medium containing Manifestator pestis (in all cascs a 7x ocwlarn
and a 1x objective were used).

Similar experiments wore porformed with earth artificlslly in-
facted with plague mlcrocbes of the EV straine. Just as in iko ererde
monts with sputum infectsd with plague microbe the plagune colonies on |

as early as after 19 hours.

In parallel culturas containing other stimulants -~ hemolyzed

~emme 150 hatanad

Shuy Winn S i 8 A A s o8 g+ B

mediut containing Manifestator could be difroraatiated qulto canficently B
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RUEN FI TS s plagis coluaies could to diaga o.,cd caly aftqr
J..: of £ro: tthythat :Le, 11 hcurs latome \

Tha next utep da oo vork was the .‘..\.mhﬁ tion of the 017'11631‘-
tiro at vihieh makiug tha c’a"gnozf.:s of plazue bactorioleziecally was pess
Ibles Tha Zirst omzzviszats o e .24 t-ith nateslal ecadadniag a

reensidershle nuder of »lasue dlerciiz. T tids 0/2[‘0;...41"111‘. the f.v.rat
?'.:..e:'.z* £23 oF p'L'v—H [y "3*3 erlsalcs vitten eold ©o diagiesed cesily
wag Lol ca :-._;. 1 e hadndng Fmiliotator aftor 12 heurs of .grouiie
iCa gcalocd »ihan cmxm.u::.n, ol a-'l, r;'.;;'l:h o8 plageo coleales was also
febtdin.d sty 12 hhars, b’/v thoy kol ftho apzoarance of €111 reund cine

. t
ivais sty Dol s whilen i not \'.n.’.j wiilhe thoss of plagvo but also grone

Ao bans o N . TR IR I A Ry 3% 0 _...: ., P T S L i PTITINIW TS cr s
e \1 L2
ko

e - -o-‘sm—-

-

l-’:v.-;';-,' 1cus Bled  dwopluis o:: £3adid en TR agar cunfaco rather than rdce
o037 €7 sis9s

Jeuee 20 “uu..a of st She cilonies ca U sodlwd coataining
lizd tivs wy ties o0 thay ths evlonics which grer ¢ub cn modiva
?,.;-. Ity DLV p‘rc.:.z". z cutalon ;:3*1;1... Adter 2l howes of greuth
The Ploo 23 colendos o ::::7.'.’_’:1 Goatodolug il :‘\;31:::2;3:' tooime vary largs
wil o \:.“;*".n'l.c ccaters and Lel.. e ;r.':-:s:l AVCWLAR ZoncSe Ca madivn
containing Lloed they vomdned iold, elthcush ab this tino thay could 1
o b.u._.v;m-:'.a'c: Loeawsd of thulr roizh g "vml"* 5 0LACSSe %

tu2-Dasis of this expidont iu may b2 said that m.th tho us
ol '.-.:v{';n'l.'.:l co.uafm.- e a lasge :z;:;!:-;. of plague nlerosss the dsalatien
of iz vt oo and & .LCI';ACic.ubQ oo plagoo edlcides on rodda clateln }
g ooniles L..{o: is p:usciole as carly as afiar 12 hours of geetth at 249,
wherees < indir;m contadaniag blocd the ';..mrunhi:.ﬁ_m of plazud colenies
i w2scitle caly afier 2k hour.., that is, 12 hovrs lator.

L2 sivwatica is auveh more ¢ ,..:‘;c.a.'t.:d with regand to the ratier
el nakicg Tho bact-e:iolocic‘.'l.'!,/ Adnrmclis of plazue in those cases .'hrﬁi‘e
Licze ara for plague nderobes in tho material baing investigated and a
l:;; sumser of extrancous microflorae It is well kacun that in those;

cases tha investigation of the material should to conducited not only b;
culiara vl olso by moaking blolczical tests on laboratory or wild a.nim{.'l.s
seseeptivle to plazue. In the instyuctions of the Stavropol! Plague
A:u‘,it"':-, ..2da out by Ve No Ter-Vartznsv, Me P. Polaxovskaya, I. G. Tot?,
tls Ay iveslaichonko, M. Yoo Gubma. Ve Yoo J.iﬂOV. Ve Pe Baboryshev,
Yo, Ae Saxrdar, Me Ve Pitsak, Ms Feo Shuter and olizrs and published in

1252 4t s suggestcd that one should not wait Lo the death of the

olozical t;:st ani»al but rather use a smzar fIca the site of infection
i‘o:.- tba bactoriological and cytological examinatlione

The p ~asont generation of Soviet spceialists in plague mastered

nis mathed 33 yoars ago in Kazakhstan undor tho dir:scticn of senlor
cﬂ' adas -~ S, M, Nikanorov azd De Ae Golov, who tavzia® them plazue ec

rod arnd ratheds of bacterlologlcal cxanination of sicars in plague.
.o-.:av\.r. scicnee, ineluding bacteriolozy, is movingz stoadily fowivard,
and what satlsfied us yestorday has becoxe outdatcd tcdaye

VWhen we had such a powerful growth stinmulator of plojus ierebe
25 the ilnifestator postds in our hands thare were 12al purespacts for

clvindiag vork on fwrther shortening of the time needed for noking ¢

e ]
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bacteriologleal diawnosis in plasuce Tuvestlzaticms em “his prebloa wioyo
rade by Me De Pryadkina and Ne M. Guisccova aleng tho £:ollerinz linege
Firat of all, tho tim> needed for taking tho siicavs frea tho bilolsgical
test aninals was mailiedly reduccde Instead of 2.3 hours, which e rcp
cenanded in 1952, the scoars togan to L2 token zmch ezrlior - cne-fiv
hours aftor the infections In addiltion, for the pwposo of fathor ace
eleration of the bacteriolegical diagnosis of plajus guinca plys ond '.:Zx{ta
ndeo woro uscd as biologiecal test aniinals ia which 42 delensive vouctitng
of tho oi'zanisa had teen blockede In such andmals pariticwlarly f:-.vom‘o‘l.c
conditions are eroatzd for tho wtatsrmupted nauliiplicatica of injected
plagves nlorctes, vhich i3 partliellary Lmortant if thora is a su2ll

vas mede of an oxporkrentally created vitauin € deficicncy and the adnine
istration of cortiscno. ) :

Nuiisrous works of Sovict ard forzim invisstizotors, particulaxly
workers of tho Stavropol?! Plague Institute, Ae Gs Kratinov aud coauthows,
have shown that a vitomin C deficlency leoads to a roduciica in tho roe
sistanco of the body to infecticus diccasase Tne mothed of obtaining
vitazin C ddficiency in guinea pigs is vory sinple: owvor a paricd of
2530 days they receive a scorvubtcgzenic diet which consists of feldor
deprived of vitomins and cldefly of wite:rin Ce Qats, hay, btuets and
bran were autoclaved for ons hour at 1209,

sive rocaction of ths reticulo-cndothelial systen tho susceptibhility to
Plagus infection increases. Plagwe bacteria multiply in vitemin-dofic-
dent guinea pigs much more rapidly than in the bodlics of norsal animals

In an experinent on the devolopmont of motucds of accolerabed |
bacteriological dlazmosis of plagus with the use of vitamin-delicient L
animals control guinea pigs were used which had raceived a noriml aiet,|
and guinea pigs with a marked vitamin C deficiency which had bzen glvern
& scorbutogenic diet. The material for infecting the guinea pigs was
sputun artificially seeded with EV plague bacterla. The infocicd sputua
was carofully rubbed into dopilated skin of tho biolezical test animall
Snears wero taken ropeatedly frca tha infoction sito at diflerent tinosd
vith vory early, nanoly aiter one, two, threco, four, five, 13

and 24 hours. Tho smear obtained was secdcd on Marten’s agar with the

addition of five percent Manifestator pestis.

- As an example we are prescating an experinent on gulnea pig No,

B with narked signs of vitamin doficiency. The culiure of the plagve
pderots was isolated at all stages of the investigatlon in considorably
larger quantities than in the norzsal control guineca pige In tils expor-
iment it sras possible to isolate a pure culture of the plague nicrobo &3
early as 26 hours after beginning the examination. A4s a secoud exapl
we should like to present an experinment cn guinca pig No. 49, also wit
2 marked vitamin deficlencye Tho guinea pig was infectzd with infecte

sputune A smear was taken two hours after the infccticne Tho culture
d.afior 21 rowis eof cpvochh dn an d

nuabar of thea in tho original material or if thoy pessess i low virol-| |

In the weakcned vitamin-doficient organisi with a rcduced defon| '
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vator, and the diuzicsis of plogus tas rads alier 23 Licwwde 5523 vere
pany sinildar exporiicatde As a wvesvlt of evaluatlien of thon tho dipros
joa 35 goined that rwltdplicaiion of pla-ud bactoria in guinca plgs with
rarked vitowdn C deffielcency, 1a wihilch iiira is a disturbance in the de-
forsiva vraactions of itha bedy, occuvs nora activilye In cuch animals
isolaticn of tho plajzuo micrebe alliwre, even with reduced viralenco,
can k2 aceruplishcd mova wapisly and <asily in a nu.bor of cases than ih
rowzal grinca pigse ‘ -
The use of n:dla centaining masfestator coantivilules porticular |

to spsiding up thoe bacterdolozlcal Cizzucsis of pl-gjve ulih tlo ucs of

45 znkoes it pessible In a short i
(23-26 ucws after Lozioning the invostijatlcn) to dizgness plajue by ¢
biolszleal Leste With the p..uvleuls, evon accolerated, nztilicd of invosije
zating plasuo sputwy the t4mo necded for raking the bactssiolozieal dis
gaesls of plaguo thocugh tho biclogicil tost amountsd to sevoral day3d.
T o less intercsting facts wera cblaincd dn cxporizints vikers whi
mico weire used for tho blological tosts in which the defcisive reactior.‘..
1ers olocied by covbisono, tha supravensl gland hoinonee It has teon C2e
torndned by muersvs dnvestigaticas (X. Fo lzyer, Fe Ee Poyma, A. Larsd,
DoBs Wediceir and othors) that whon Jargo doszs of cortisone are adninis
tored thore is a mrarked roducticn in {ho resistance of Uiz anirals to
JALLcrsnt mieroca crgadsmse The adiindstration of cortizuno svrpresses
tha Inflos atory voaction, lescens thoe phagecgyilce function of roateopi 7].3.
deneossas catibody  formatlon, wozkens 1 dlgestive functlon of macrg-
phages. As a result of this, afice cortiscas actinistratica latcat ine-
Loctions ars activated in the owpaulsa, and ths aninals beeemd susceplile
ble even to slightly pathogenic nlorctes. :

We used coriiscne for blocking tho defensivo reactions in the
biolozlical test animals -~ vhito mlcad =~ with thoe ainm of cbiaining rmld
pidcation and genaralization of slightly virulent plague rdercoes in
thems This was deie for the first time in 1955 by lioyer by intraperit
caeal adididstration of microbes of the EV straine U5 Injected a culiyre
of the IV plazue microbe subcutanoously four hours after a single adwmire
istraticn of 2.5 mg of cortisonce As early as afler 24 howrs in mice
wideh recaived cortisone no rezicnal lyrmh nedes vere founde By 48 hours
the weizht of the spleea had decrcascd to 27-25 mg instcad of the norml
52485 ze Beginning with the thixd day and continuing through the sovine
th day death of tho mice occurred fica plaguo scpsis esscelated with
goeroralizaticn of the plague infocticn, evon afier infection nith vaccine
strains of the plazue mlerobes such as BV, 4iiP, Noe 1, 17 ard olhors.

Therefore, at the present tixmo there is a very real opyorinmityﬁ
isolating strains of plague microtos ewven with reduced virulenco by
using MXanifestator pestis and blological test anirals in which tho dow
fensive roactions have toen blocked by vitanin deficloncy or cortisonad
It scems to us that tho motheds of bactoriological investigation in pldge
u3 p{ss::nbd mako it possible to elucidate a whole sories of intercstlig
prevleis,

o

b

L. a can sdith great bope of siesess.study tha prahlen of tha
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fate of the plague =dcrcba dn the intorcpiscoiic parded.

in camels and tarbagans aftor they are bition Ly Infocted id.2nse

3¢ It sesms to ws thai il is possidle to chaizo the ilathed of
bacteriologica) oxurdnation in plague of living redents, portiwdarly
tarbagonse Apparontly, thoy shonld not b2 kldlcd iwicdiately but 4% ic
Tather advisable to try to adrinister cortis:ne to them and ::ait for
thoir natural deaths. If thore is a latent plagus infociica they will
possibly dle aftor a cortain perled of time frca plaguo scpsis aftor th
dofansivo reactizns have baon blocked by esrtiscnce
ing to study this both expsriwentally and wndsr natural ccaditlense

4 It ccoms to us also that thore is reas
vastization of epizcotie territories with the new bacteriolezicul wath:
particularly in focd whore piague 3
In our laboratory only the first fuwr steps have bzca riade in tho watie:
of doveloping new principles of accoleratcd bactariolozical diag.oiis <
plaguos It is pessible and esscantial to do much moive

mceovars naw herizons, nekes it possible to obtain new facts, o moke o
different approach to the solution of the problsuse o shonld lile to
hepa that the use and furthor develepiont of tha new princinles in bac.
{ tarlolczleal work will makd 1t pessible to obtain asir facts which uill
&3sist in the solutlca of inleresting and vory Irzortant prcbloms of
cplzootology and epidedology of plagve.

A3 & result of investizations made the folloning may be
|stated: le Tha uso of the Tanifestator postis? proparatlon makes it
g:sﬁlo to accolorate consldersbly walkdng tha bactoriolcezical diasaeu:

: NBe
2+ Vhen there is a largo nunbor of plazve microbes in thi2 ovig

inal matorial bacterioclcgical diagnosis can to rade as early as afior .
12 hours, that is 12-1% hours earller than on mcdia containing hsuolyz

bloode . .
3. ¥u2n no more than 1,000 plaguo cells are contained in the
crnituo dose along with tho extraucouws mieroflcra in a ~uluwra of spub

4

uss of Yanifestator after 19 hours, that is, 11-13 houwrs ocarlicr than
on ncdium cantaining tlocd.

It 1s veuy Intzpeas

cen to arpircach tho ind

Ivan Petarovich Pavlory sald that every ucr fomerd step in a nzdl s

.3

earth, eto, tha bactoriolozical diarmosis of plazue ray bo mada with ¢

1

2o Ve can try to cbtain gonerallazctiza of #hs plaguo infesiion

-

1 4

e Tho uss of blologlical test anirals for Investizating materi

aro beginming to decay, otce), the use of iznifestater and early aspir
ates from ths infection site in nornadl and poytdevlarly vitanln-doflice.
ient animals paruits the bacteriolozical diaznesis ¢l placue as ewuly
a8 23-26 hours aftor beginning the exaninatione

contaminated with extraneous microflera (sputizm, eavth, dead tcodics wixl,

5¢ The use of cortisone for blocking tha delcasive rcasilcons i
vhite mice (whon they ave used as blological test anirals) ua'ios it
possiblo succossfully to isolate plague btacteria with ra2duccd virulene

of the plagw orzanization.

and pa;gzenic properties.
rgo= nroduction of thoe I
proparation should be organized for the neods

ihe Yanifostatar pactie |
14
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Sil2-Effects Produced by Living 41,177 Flagus Vaceine

A. S, Zyuzin

Scicnvilie Rosoaveh Plages Instituls of thoe Cavcasus and Teans-
eareasUS (Stavropol' ).

In tho prophylaxis of rﬂ aguo in o, a goesat part is nlaycd by
aceination, Prior to 107% soiiulent livw 2 VNG ire 3728 vsed in the
rov.L.’«. Uialen, nade fvea tho ZV civnin of Delie ond Givard, In rcemd
yoES, theovzh tho woaks of a group of ,cium.if ic worlers of tha Statke
Hedentile Descarch Distitute of Micochlology ond Foidoniolo:y ol Scutnp

1 snst USSR (Fldleob¥) and othor plapis dastitubes tha advisbility of
f wraing Lo ﬁ*zotnc::. ¥Ire i:::um.;c'xiﬂ vaeeino was suoslentiated for im-

nnizo t.,on of peoplo; this vaceine was given the nxus "oy living 1,17
nl agus voceino®, wislch is uscd at the present tine for ple (,Le poopiyloxis
n tho Soviet Un:lon. According to ins t.ruc tions veceination r u' bo ¢lven
sueutansously, intradsroally .-.d um tchcvu..ly, vacrcby nrefevsneo is
rfiv;n to th2 intradersad method as asswdng a sivonger famunity in thos
iaceinnted, ' :

Durlap tho cowrso of vacclipation by the idntrodamal msthed in
bracties nodieal worksrs cama wp azainsi incrrﬂ'*\\ winativity of norcong
’.’arocxﬂ d.uOd by this rothod. In verious cass 1, ab b1 Lasectien sito of

ho vaeelna fecas of ncerosis and st mneossoa el .\md. a2rd not ur
' g """" 11y mcclnation was accovpauded Wy & tennorary loor of tho abllity

J.,,, work, Considering the mass co»lalnts of the popwiation of 4he side
£lcets produced by tha vaccine vhen it was given u»mdw 211y, wo madc
servetions of varlous groups of penple vaoeinated dy Al .t mothodd
..L.Q aim of this obsorvation was a Study of the wide effcris W iive dry
“lazue "1,17° veceina by corparison with EV meotns n il -pont methods

.

zy).
O~~?:m izcd population groups, maidndy wwkor!s brigades sceunicd in
oy '! o rcdents and vorkers in plague Instltutlons,werc vaccinated,
) » cach method of vaceination an individual group was selected.
50 ..o bo inoculated were first given a mcdieal check-up, and aftcr-

u3 they were observed, On the {irst day aftier the vacciratlon, cheol=

o

ups z2ere node aftcer six, 12, 18 and 24 nouwrs; subszquently, tirice a
aj, toat 13, moradng and eveninz, wntil the reaction to the vaceine dis
.,c:Lred Considoration was given to the tcaperature, tho porsonts feolp

.‘un of wcll-being, tas local skin reaction and the reaction of the regloje

¢1 1yuph nodec, The data obtaincd aro swmarized in Table I,
Acquaintance with Table I pormits us to draw the conclusion that
1 lch the use of "1,17" vaccine the percutancous methed of vaccination
|*c:1uccd tho least side effects; with it thore was no marked gencral re-
selon or severs local sizns or loss of the ability to work.
[ Deponding on the rathed of inaaulation,—the lecal-zeaation-verdod—

v

v,
Ly
>~
<

£ sGuinistiation of them (intradermally, suhoutanconaly nnd percutaneotse




Table I ' \
o omparative Data on the Side Effects Proluced by Vaccinallion cgoninst

#lazue with Differcnt Vaceination lotheds, wsir: *1,17Y and LY Straias
; . . e ,

[ .

]
:
:

Note: 1, in thoso vaccina.ted intradermally with °1,17% vaccine

O ' 5 (o) Caauma 1,17¢ L IR
7 7Y e Ty v eoui il
: . LB Y & 5o BEMV IR R4 | L3 vt v %
. Naxasarean [, gLeE TS ;;Q,’;g:-c- o )o- i3 (o e &
" |ronve ae . s O e
. .- acpman o si23it Gt Ial 34
m‘::ans:car/i to1 EE I
. ‘}x‘o.ﬂ:-,-c.‘:o RIXWRLIPONAINKR 230 22 178 7% 915 | u7
W% U3 LUIX, ¥ KOTOPUX OTIICRCHIE
: IYREDUILTDAT 31 ROXDACHIHIC
U3 NeCTE BTCASHUR PaIMC-
pou: -
‘ 1.1X5.0 en 12,1 9,1 0 2,7 0 ]752
g 5.0X10,0 , 356 273 0- 613 0 12,1
235 101150, 45,5 59.1 0 0 9 {09
~ N . 151X200 . 5.6 4.5 0 0 0 | v
L boaeanennocrs ecta pneachus . 85,1 160 0 100 0 £9,i
. 1) TepHaLntie alcucced a3 meere
~ sodteHus ., .. ..... 08 o 0 0 0 0
4,’} pIRILR  pernonapiux aundarie . :
GIANTECHAT Y3200 o 4 4 0 o o o & 174 13,2 28 3., 0 12,2
(""%-md‘:aurour e eeeseeed 121 | 136 | O 0 o} o
N2} OBHIRIC TEHRAPATTDH 10:
5 370-33,007 595 | 515 | 63 | 933 | 23 |10
32, 1==39,0° 12,2 18,2 0 200 0.3 33
© @ 301~40,0° 03 0 0 0 o | o1
PoloaiinTeasiocTs  auxopazon-
HOLO BEPIOII v o v 4 v 0 o o & |
H :leub 19,5 27 5,8 169 1.8 93
2 Aua 25,6 318 0 6.2 04 33
3%, 104 | 136 | o 146 | 0 | 09
. 30 15 0 0 0 0
7 aneci{l 0.4 0 0 0 0 0
.‘:‘). 0 . 0-4 R 0 0 0 ‘ 0 0
/'_:’" 0305!2'4& 60-’“ *® 5 0 @ 4 0 ° & o '2,6 59’! 415 4"00 401 64|3
\‘.?{)3"06 o o * & o o & e ¢ & 4".3 5‘1'5 ‘07 28.0 ].O 4‘.6
3 3%0m3n cxzSocts (uezouoranne) .| 58,3 63,6 74 62.6 26 |G29
ToRIemHOTA L, . ... . ..... 104 27 0 9.3 02 | 31
f:‘s "“’t. $ % & 2 0 0 0 06 0 0 8 s 0 ll1 o o 2'7 o 1'3
. “P% and, noTcpzowix TPYROCHO-
.. 4 cobnocTy ia: Py -
, 1 :,,em.@ 35 45 0 1.3 02 40
: 2 Ang i 9,6 9.1 0 10,6 0.t 1.9
. 3°, 04 o | o 13 [ 0 | 03
’ 3 @ 04 o | 9 o | o1l %
13 aned! s ) 0 0
% ., 0.4 0 0 0 0 0

dltrate, erythema and pain at the injection site were absent; only

continued

noxt page/
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Jeontiimed foca pvovious psg?/

O cdaoa 2l evythena srors roted along tho coucco of tho Moeratchcs?, ard .
in various easas Lhiro was a vesionlar cauption ord slight poin, 2, in i
thoso vacrnmatzd poreuntoncously with IV vocedis oidy el 2ad erythemo :
e notzd 2doug tho coursc of tho seratchss and slizht pain., 3. tho

4 gerecainge of percons with clevated timperature 43 zivia as a curulativa
. &, that 4s, these pavcens in wlon tha taierature reached 39,1-40,0°

. g Taclud=d In tha paovious zrovds (38.1-39.0° ard 37,C0-33.C6°). 1. in-
. disss; 24 "L,A7" vazeine; 3. intecdzimal; 4, first dnoculation; 5. a

.- naccnd Loy after cnd yoar; 6. oo watiucsuss 7, subauntancous; 8, LY vack

3laz; 9, poweutencons; 10. muber of vaccincasy 11, 9 of thaa in vhoa
0 Lollouing wore notsds 12, Infiltrato rnd erythcma at tho injaction
o wensiendings 13, poia at the dnjectica cite; 1%, starilo 2bscosses
@ Injuetlen sito; 15. reastica of the rozicnl lyimh nades: 16,
2haglids, 17, Lioperatwes elovition to: 18, duvation of fibrile park
d; 19. day (s); 20, headaches; 2., chill; 22, gensral uooknazs (rale
3150); 23, mausea; 2%, voalking: 25. § of porcons who Wera urable 10

';m it Tor:

e e

,1ui".::- considerably, Tn tha ecase of cubratoncovs dnoculations iith
['J.,l?“ vaceing, esyldiiin aad Infllienics w 19 540 cenbinsicrs in arca
feae noied at tho injcetion sito in alnosd all porsons voecinatzd, In
L3 €253 of introadoveal dnecvlations, in the great 2 jorily of <hose in
vevluted evytheaa and an infilirete ocerpisd an arza of 5:19-10x15 ccn-L
o . jplacters (in 189 out of 230 parcons irscnlated) and ofter dnbiadoimal otd
. cbeutancous vaeeirations they were-accoipanicd by considcrabla padn,
‘he greater tha arca of erythcna and infilirate tho moro rmarksd uas tho
bain ard vice vorsa, Atout one thixrd of the inoculess had to hold thoid
ras scaiflexed at tha elbow Joint for two or thres days after the vac-
cination, not being able to use them, In tho caso of poreutancous inoculad
vions, only crythc=a, slight edcaa and, in various cases, a fine vesicus
Yar ervption along the courses of tho scratches on ths skin apnearcd at
-h2 injection site of the 71,17" wvnceine,
Tho basic nznifestation of the gonersl rcaction was fover, which
- wwually zgpeared on the day of the inoculation. In tho case of peorcutal= ,
:0us vaceiration with "1,17% vaccine tho terporaturs elevabion was ob-

. served in lsolated cases, did not oxceed 33°, ard lasted 1o more than a

. -’?.a\v. In tho cas2 of svboutancous inoculations the fevor wos cbserved in
. 2lmost 211 vaceinntzil posons, shercdy in 15 out of 75 porsons (20 per

d nt) the teaperalise s higher than 38°, Tho dwration of fovor by this
. -sthed ol vaceinavion was cqual to ono or tio days in the majority of

35es, Gowsver, in various cases tho tamerature elovation lasted up td

w0 Gays. In a semcvhat smaller porcontage of cases than aftor subeud

| tancous vaceination fever was obscerved in prroons vaceinated intradore
a1y (in 137 out of 230 cases, 59.5 perecnt). |

ld.l The recaction in the regional lypi nodes T2s obscrved in alrost

1 thoso vaccinated subeutansously,to a considcrably lessor dogrea in

O thogo_yngeinated ntradernally, . and only foos 4o Aontima 30t 08emm——




three days.

[ RS - .
vaceinatcd pevcutencously., This rexcidon in vopious einus ues c:qu*-::s.:?l

as an enlargenent of tho. glands to the sius of a largy pca ard in pain,
Tymphangitis was observed only in persons vaccinabted by tho Intead aual
nothod (in 28 out of 230 parsons vaceinatod, or 12.1 pcr coub of tho
cases). Tho reaction of the rezional ly.ph nsdes dovaloped in percons
vaccinated during the first day aftor tho irocwl.atlon ond disagocarved
simltaneously wlth the disappoarcncs of tho losal siin wenciion, In
1o eascs in thoss vaceinated with ¥1,17% veceins intradormnlly wo ob-
served tha occuriencd of sterile abscesses which sere acerizanicd by a
harked local reaction and locs of the abLilily 1o wock for 13-16 days,

- Tacve wero 1o losses of the ability to worl in those vaceiniicd
veccutancously. At the senme tina, in those vacelrated by the intiadoc-
1 nothed 4% wad noted in 14,3 por cent of tho caucs; in those vaccina
od cubentaneously, 13.2 per cent of tho cases, and lastcd from ono to

ot/

Tho comaission which studicd and approved thia bivalent living dey
lazue vaceine 91,17% (Altareva, Antorov, Zhdanov, Korobkova, Xotlyarowvd
enskaya, Lobanov, Milkhaylova, Pastuiov, Savostln, Tuuenskly, Yasachuk
957) notes that tho side effects fiom this vaceina nie grenber uhen it
used intradermally than afier pcrcutoncous use hoth with respeet to
nunbor of mild and moderately severa genoral rcactlons to the inocud
tion, and the total muber of reacilons doveloping,

Ye. I. Korobikova (1956) points out that tho iatredornad mothed of
accination suggested by D. G, Savostin gives the greateost «ffzet in o
rotcetion against plague under c:perimental conditions, An ligportont
actor in the intradermal inoculations is tho possibility of accuratoely
los2ging the quantity of vaceine injeocted, At tho sans tlio, Ye. I. Ko
bkova caphasizes that the nezatlive aspocts of the Antraodermal inoculed
ions are the technical difficulties in carrylny th.: out and the in-.
ed local reaction to the inoculation (formation of a pustule). Tad
ercutaneous method of inoculating the living vaceine, Yo, I, Korobkova

tes, deserves speclal attention because of its lack of sido effects,
ts adequate immunologlcal effectiveness, judging by experimcnts on ani-

s, as well as its simplicity and ease of giving the inoculations in

ractice. :

Raving at owr disposal data on the side effccts of EV plaguo vac-
ine, we considered it necsssary to present them in Table I for comparid
son with the side effects of living dry "1,17" plague vaccine. There

yare 697 persons under obsarvation who had been vaccinated with IV vace
ine sutcutaneocusly and 915 porsons vacecinated with it percutancously,
ne mothcd of recording the reactivity in theso pcereons was the same as
thoss vaccinated with the "1,17" vaccine, .

{Un the basis of the materials proscnted in Table I, it may bo cone
Juded that EV vaccine producecd fewer side effects than "1,17" vaceina,
his 2pplied both to the loeal and general recactions in wvaceirnatcd per-
ons, At the same timo, in those inoculated with tho IV vaceine tho lo-
Zzﬂ. and gensral roactions wero much less pronounced wacn tha vaccing was
dopliecd percutancously than after injaciion hy the subcubancausmcthode—
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Yorking with virulent strains of plague nicrobas,

ocuwlations of EV vaceinos, In order to evelvate tho side offects of tho

cons) inoculated with "1,17% vaceine intradeina uas vaccinated a 5¢-
coiid time with tha £o10 vaceine and by the samo mothicd a yoar after the
virst vaccination, Soom Table X it 4s seon that thers was no increased
coactiviiy in those who wore vovaccinated.,

L:;ho dnoevlnticon methed preducing furest side gffects aftor veceination
#ith living dey ®1,17" plogue veccine is tho porcutracous mothed. Tho
fthor tuo pothods of dnjociing tho vaceine, raccirionded by the instructd
)

013, "o So preductivy of sido offccts that one involuvntarily wonders
misther it i3 advicoblo to uso them, A

Pronouneed loeal and gonoral reactlons, tha occuirvence of sterile
oscesses in vardous cnhses, tho locs of tho ability to uork havo givon
3 tho ddeca that inoculations azainst plagus shiovld bo glven by the pexd
sutancous mothod, I the indubitable advautags of tha introdernal mothe
4 of vaceination over the percutancous methed i3 dofinitivaly proved,
zctonsivo use of the intradermal mothed of wvacelnation way be pormiticd
only vhen tiore i3 zd:igvato epldculologlcal basis for At.

Conclusions ,
1. tradernsl and subeutancous iroculations against plazue with
[l,l?" vaceine ars associated with a consldeorable gensral and local re-
¥ction in those waceinated and preduce loss of the ability to work for

ne to tics days, In two out of 230 caszas sterile abscesses occurrcd

25 .tho result of tho intradermal inoculatien, At tho same time, tho pex-
ocal rcactions,and for this reason it should be rocosmendcd as tho tasile

iu‘ha.ncous nothod of ianocwlatlon is charactorized by tho least general ar

2. The intradormal mothod should be rceomaonded in cases of caor-
ency vaccination whon antlepidemlc neaswmres are belag takon in an area
£ a plague focus, in places where plazus cpizootics have been noted

ymong small mouse-like rodents and in workers of plazue institutions

Iethod for giving mass vaccinations,

3. In comparing the sido effccts of living plaguve "1,17% vaceine
th EV vaceirs, EV vaceins was found to bo loss productivs of sido ef=-
ecls aficr subcutancous injection. With the pircutancous mothod no e3-

1

pt T

‘o=l

~action of side effeets.

e,
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Sida Lifsets Produced by "1,17" Plague Vacclino Depending on its
Cellvlar Cc.position afior Intradorual s;:.d Parcutoncous Injections

\
M. F. Shmutor, V. A. Volokuov 2nd I, F. Voloslivets
: i ,
Ceatral Aolatie Scisutific Rzcaarena Pleous Iostliltute (.'\Jna-Ata)

Study of the sidz offcels predusil Ty bilerdont ¥1,179 plague vae-
sing T nnSy In Fobwvsiye<occh 1955, (Fho woik vs dond with the por-

cas of the plezue domartaentss T. A
Verdvedina, T. P. Xudinova, il. V. Biyontsova erd V, L, Shaindowva). In
1%, five s.vizs of vaceine wors tosbzd rclcezscd by tho Ceatral Aslatie
;’laguo Tastitute, the charactcuistics of thiich at tho timo of tiacir re-
leasa ard at the tize of inoculatica ocre prosinted in Tablo I.

Tablo I

Chavacterdstics of Sceizs of 71,17" Vacsine
Tavestigated for Side tifects

— e -

o) Q_ﬂ'.::,t cunvee aaxuinid | (_D!'lp__ CDHECHEINT BAKIING

o T Tmdauei- 2 4 (0] GOLIIIEY, NIELRT) =) (T disocao vescun
- ol *’a 2 ;jy}gau:m g @ g5 TpnunLs :1:7:13'350) o (J) l“j.\ pm,i{ﬁ\ ol
3 bio'oame] B |32 fso caruad iz ex]| Yo BT Uisine- Seanrie-
<epuu| 25 | evawe | 8 |5 0W emzue {3 oxnenn| BUX [puio-no-l pano-
£S5 1 mpry | 08|52 | wpsy | aese | ¥ISTOK | aomu- | orpuua-
T {(3::01) & #* |9 8<i{g vap1)i (s ipn) TSILIWX | TCILHWX
146/1 20 40 11,0 | 446 25,0 52 20 4 0
1462 1 49 40 23,0 | 3,58 1.0 2,0 1.0-=20 1 (1]
152/1 €0 45 310 | 4.84 8.6 W7 6.9 7 3
w2 | ¢3 40 52,0 | 4.40 75 15 413 62 |
16511 “3 35 31,0 | 4,60 7.5 1.5 20,0 33 4

otas: 1, longevity of tho vaccines~- May-Juns 1956; 2. the in-
Sovreletinnsih i of tho colls of the glyccrin-rositive and glycerin-n:gas
’i;i.va voaiants was determined by means of culiwre on tiro plates containe
inz 100 nicrobes each (according to the cpiicel standard) ard individual
sheelednz of 211 the colonles thich grew oub on Kolya Bolllkur!s medium
And on liquid mcdium containing 19 glyccvin cxd on indicator. 1. nuibox
3f seriss; 2. 2t tho tims vaceine wns rcaleased; 3. muber of doses in tl
{:@oulo; L. concentration according to the optical stzidard (in billions
Je % of living cells; 6. rosicual noisture (in 4); 7. at the time the

*aceino was used; 8, nurber of microtes in a single dess (in billions);

f". coloaics which grow out; 10. glycovin-positive; 1l. glycerin-negativd,

Froa the data included in Table I it is seon that the sories of

ccing tosted were not standorrd, L& the time of utilization in sore

‘ases, tha vareentaca of 1idns enllz wng o wv_redups
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one-two poi cent in series 146/1 and 146/2). In 811 surloes of vaccino
9 colls of the glycerin-;ositive variant of plague ruiciobo piedomin:ted
) (n\m‘bﬁr 17)0

Consideration of the side effects of tho vacecino was mado in

1,658 porsons; of these 968 woroe inoculated intredemally and 690 poren
taneoualy (sce Tablo IL),

»
[

Table IT

‘ Nurbor of I’eoplo Vaeclnated by Differzat ifothods arnd
: Scvics of Vaceino

kv ! : (- Bagununponsano
1 y  CGepna g ) & 5 :
: i‘ BAKIBIIR mlyTle:(OH\':Iu' HAKO.II0 Buer0 :
| :
o 146/1 ' 03 17 115 P
; 146/2 158 176 374 i
- 152/ 218 45 . 291 !
‘ ; . 1622 177 315 502 '
Z : 165/1 29 127 376 :
- Bcero.J | 043 | 690 1568

1;, sariaes of wvaccins; 2. vacci:.:tod, 3. mtradomally 4 pc;.‘cutanwu sl:?
total.

Observations of.the rcactions of all those vaccinated were nads by
}hysicians boginning with 12 hours after the inoculatlons and up to 72
lours. Thereby, the following indices were noted: 1) the :=lze and timd
£ appearance of the reaction at the injection site of tho vaceine (cry-
ena and an infiltrate, the formation of vesicles and pustules, the duo

tion of preservation of these indiccs); 2) the reaction of the lyswh
cdes ard lymphatics (lymphangitis, pain in the area of the lyaph nodes,
eme'lt of the lymph nodes and the dwration of prescrvation of thesd
L): 3) general manifiostations of the reaction to tho vaceine (head-
. .rcho and its duration, temperaturse clevation and the duration of the olg- (]
. ted temperature, general malaisae, tha presence of gastrointestinal dis-

rders in the form of nausea, vonliting, diarrhea, loss of the ability tq
vork for scveral days).

Side Effects Produccd by the Vaccine in
Those Inoculated Intradermally

The local reaction aftor intradermal inoculatlons was exnressed in

e form of erythama and an infilirate, tho appcarancas orf pustulcs. lyn-
tis, pain in the area of the lyrpph noedes. The ciythema and infil-

ato were noted in all 968 percons vaccinated. In 95? of than tho sizcp
,t the oreas of erythema_apd the infilirate siove neravrciland-thcso———t
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Frews iy Vo Cocupy an froa of 10SS than 25 equaio eCivlioters in 335
or 38,8 por conty from 25 to 50 cquave coatiucisrs dn 293 persons (21.2
poe ceut); 50 to 100 squore centimctors or rsve in 339 percons (40,6 pe
sent).  Tha duratlon of tho aveas of erythema and tho infilirate, 83 re
cirasd dn 950 povsans fnocdatcd emownted to tha Tollowings less than
2 hoves, 203 g esons (21,3 por eznt); ficn 20 to 48 hours, 362 (37.9
Jap c;:r.'z;s; 2rd £2oa 48 to 72 hours in 290 percons ingculated (40.8 por
kont). '
Sustiles weed rotsd 3n 455 coesons (7 par cont), whorehy tacy
Fea radnringd v to 2% howrs in two dncccdzas (0,2 por cont)s from 2B
to 18 loucs In MWL (IM.6 per cent) ond tors than 43 bours in 32 icscus
2.2 e eonk).
4n deflmentory roasilon of thas Jyzvhatics (Jyvvhengitis cr padn
in the ~wren of the lywph rodes) 12s found in 235 inoculiss (44,9 per
.r:a.n'h). %3 cvonblon was the folloving: leoos than 24 houwrs, in 77 (8.0
o eant)s 2 to 48 howrs, 22% (23.1 por canl); more than 48 hours, 134
inocul:zes (13.8 por cent),
Falavgeach® of tho reglonsl lymph nedss uas noted in 203 porcons
(21 per ent); of thesa the nodes reached the sizo of a pea in £6 (8.9

of 2 plun or levger, in 32 (3.3 per cent),

The gener2l menifestations of ko reaction to tho vaceino at the

{:.mc of its intindermal injcetlon wore eiprosscd as malalse, headache,

rougerature elcovation, signs of 2 gastrolatesiinsl disorder and loss of
~ha ability to work.

#232353 303 noted in L48 persons (46,3 per cent); headache, in 564

58.3 pr cenk), wheredby it lasted for 2% howrs in U inoculeos (14.5 J
cv cont); frou 24 to U8 lsurs, in 341 (35.2 por cent); and more than
ours, in 32 iroculees (8.5 por cent).

A teagerebure elevailon was fourd in 3990 incculsss (40,3 per cont|
L these it roco to 37.5° in 100 persons (1.5 per ecut); 37.5 to 36° 4
].79 (8.5 »:x cont); and from 369 to 359 , in 71 (7.3 per cent)., Ele-
ated Lomperailure remained for 16-2% hours in 25 inoculczs (2.6 per cend
E!b to 25 Lows in 281 (29.0 pse cent); and 36 to 48 how's in 8% ?8.7 p@g

eat),
. ) Castrointestinal disorders wers found in 112 persons (11.6 per
ent). ‘ ‘

L In part of thoss vaceinatzd loss of the ability to work was notsd
or onc-tireo dzys, In all, loss of tho ability to woik s found in
163 persons (17.% per cent) with a total loss of 212 workdays. Cno hun
wed and thirty ono persons lost the ability to work for ono dr7 (13.6
cr cent); 30 (3.1 per cent), for two days; seven (0.7 por ccut), for

ree days,
On ths basis of the data presented we have dorived in a general
ora Tihe indices for the local and general reactions to intradermal ine

Ye

ber ¢c2t); the size of a kidncy besn, in 85 (8,8 per ccnt); and tho sizﬁ-a

}

);

ccilon of plague "1,17" vaceine. In detemining the intensity of the
} P !

.l.ct:.o:. w3 adteved to the instructions of the "ilkrob® Institute, A go!
yr:j.'{. o 2luniicn of the naturo of the reaction to intradermal 3$n Jectﬁ.zm__,'

2o o4 11‘5 o
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' f.rt its dogroe was noted in only 984 inocenless. Tho parecntages In tis
.yature of the indices; 2, total reacted; 3. naturs of reaction; 4. weak:

ute figures; i, parcentages.

bt tho vaceine 1s given in Tabls ITL,
!
Teble ITI
. y .
The Nature of the Reaction to Inteader:ial Injcetion of
1 Vacelne dn 968 Inoculcsa

S ~ . ;
f j"ll?“"p 9233"““" E%EZ;E' :/gqcfd{m Y?i‘;);izzirnl':f;?nbuaa "
‘ 4 o @Osmm gaauma

e B M| BB
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Notet The local reaction ‘occwrred in all 968 povsons inoculated,
ast line of the tablo ware caleulated with re:pect to this nwiber, 1,
. moderate; 6. strong; 7. general reaction; 8, local reaction; 9. abso-

From the data prescnted in this table, it i3 s2cn that %the intre-
grmal injection of plague %1,17" vaceino very frcquently produces a
trilking general and local reaction in the inoculeas and a reaction in
the regional lymph nodes. !

Sido Effocts Produced in Those Inoculated Percutancously

In contrast to those vaceinatcd intradernally, the rcaction to ror-
cutaneous vaceination was slight in the inoculces, Erythena and an in-
:l'iltrate were noted in 266 persons (36.6 per cent), whereby in all cased
yloy wore slight, chiefly along tho coursas of the scratches, Of these
86 porsons the local reaction (slight erythena and an infiltrats) was
bscrved less than 48 howrs in 96 (13.9 per ccat) ard less than 20 hourd,
170 (2.7 per cont)., Vesiclos and pustules wrors soted in elzht por-
ons (1.2 per cent), Persons with enlargeicnt of tho 1yph nedes vers
ot foundﬂ erd pain in the area of the lyuph nodos was noted in only iwy
ersons,
0f the genoral manifestations the following wers noted: headache
12 inoculees (1.7 per cent); malaise, in four (0.4 per cent); signs ¢
astrointestinal disorder, in one; and loss of tha ahilits tn t¢nﬂ<_fgz(:

g,
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01y diy, in 0o inceulco,

Thoretora, in contrast with thsose vacceieated intiadornally, prace
ticclly no gensval reacticas wera observed 4n thoso vacednatsd pcreutan
fusly with the exceptlon of a slight inlilirate and erythoma along the

scratchas in tho skin, Cther, slight reactivo mnifostations were “notell
nly in individual porsons.

Rcasous for the Mch Dozra of Side Effocts Preduced by :
n.,L7"¢ Vaccino oa .x.....r‘dx.ma.'l. Injection !

" Blucidoting of the problon of h2t tho high dsyres of side ei‘xact;
bf tho %1,17% plagus vrecina i3 ascocisted with after intradsmasl injcete
tion of it 33 vory intaresting: vhotksr 1t 45 a roacticn to the toxin
b tho nlazus nlerobis, or associzied with swevival of tho uicrcoes at
u'.J :Lnj -etion sito, or, f£inally, with ths intarrelationship of the gly-

erin-positive (number 17) ard Zlyscrin-nssative (netber 1 ) strains Ia1
uh'J voceins., The ansirar to thace cw.s’cé.ons is of irzcitance fo; piopor
pircduction of the vacciao.

One of the authors (Shmutsr) in cecpevation with F. M. Chultwrova
12da exporinonts on m.m..nea pigs in 1955 for clay: 7ing the part played
by individual cosmoncnts of the vaeeino as well as tho porczatage of
living nicrotes in tho vaceine in the sido offcets produced by ths lattcor,

L ot

L.

T~

As a rosult of these ciporimenta, tha following wos estzblished: 1, ]
%oml ard £criln reactions after injection of vaceino depend on the pC‘%

cni 2z0 of living colls in ths vaccine., The injectlon of killed vaceln
associated with a slizht tcaperature reaction ard a s1ight rcaction
t l;ho injection sita; when guinca pigs wers injected intradeoraally with
accins containing a high percentage of living cells a considcrable tems
Jatm~o ri50 was noted ard a distinct rcaction at the injection site,
l 2. The general reaction, as read by the data on chango of wolight,
15 1woll as tho reaction in tho regional lymph ncdes did rot depend on t.ka
sercontaze of living colls in the vaccine,
3. The reactiou to injection of tha vaccine prepared from strain
SW Ber 1 in the guinca pigs was woire prorounced than that to the ine
ection of vaceine prepared from stralis: awber 17, -
I For tho purposa of elucidating the significonco of ths factors in
ne ddflfercnt uvide effects prcduced by individual sasles of vaceine, wo
o mared the nature of the reacticns in persons vaccinatcd by two differte
nt cerios of vacelno containing different percentages of living cells
v the time of application of tke vzselns in Table IV; thercfore, we com=
-ared difforeat nusbers of microbes in the vaccine dose. »] )
We did not succeed in detoraining any relationshin betwroen the sic\a
Zfects produced by the vaccino and the interrel'ntionouin of sirains 1
drd 17 in it, because in all of the vaceinss series used for study ther
‘aq a narked predomimnce of the pewrcentage of living glycerin-positive
Jl.,, that i3, of strain 17, and only in vaccine series 152 were the
Yiving eells of tho glycerin-nczative variant relatively more (soco Table

.1,) It skould bo noted that the indiaction of tha wnecir q_,._,..ma_lm

,

\_r..__rt.

_.ﬂ.
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Tal\)‘lo v

The Relationship Beliroin tho Side Effecets Produccd by Vaceinos of Diffci -
ont Scrdes and Different Percentages of Living Cells (S:wles 126/1-Tio
Por Cent Living Colls, 5,2 Billion Zicrotes i the Vaceine Dosoi Sories
] 165/1, 30 Per Cent Livinz Cclls, 1.5 Billien

ilerobes in the Veecina Doso)

. - . . - s . .

2% upuoaTaX € Aol
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{*Coxpaueine noxpacai g it MAGIILTP3Ea Cosco 43 9acod o[- D33 57.2
LoX1R0NNe CAIMKFA M AYCTVE ¢ . e o0 v o 0 0 oo 0 326 514

(Lieihauront 1 Sozaciauiocts B o63acmt  9X:UWCIIUX . N

ABDATUNECKUR Y2203 0 o + o o 0 0 o 0 o 0 o o o 0 o 29 23,9
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. nature of reaction; 2. 4 of inoculces with thae given reaction from |

cine: 3. orythcaa and Infilirate of an arca of more than 50 square
cntimoters; 4. erythena and infiltrate from more than 48 hours; 5. tné
resonco of vesicles ard pustules; 6. lymphangitis and pain in the area
£ tho axillary lymmh nodes; 7., enlargement of the regional lymph nodes
» headacho; 9, maintenance of hcadacho more than 24 hours; 10, temoiad
bure elovations; 11l. tauperature higher than 379; 12. general malalso;
3. intestinal phenomena; 1%, loss of ths adbility to work.

ccanmpanied by a riore pronounced rcaction than injoction of the vaccins:

£ tho other serles.

Data presented in Table IV aye evidenca to the effcct that injectd

n of vaccine of serics 165/1 with a high content of living colls (30

er cent) was accompanied by a more active and mora prolonged rcaction

y corparison with what was produced by vacecine 146/1 with a low content

f living cells (two per cent)., Tho latter is in azrccuent with data
btained in experiments on the vaccination of guinea pigs.

It should also be pointed out that in a nunber of casos a conside:

}.blo difference was noted in the roactions of persons vaccinated with

he samo sories of vaccine but taken from different ampoules, This was
copavently associated ritb iho fact that thaamcoino-eicio~0cotoo———
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of the ypoliatics of the reglomld lysvh necdes, .

[concaing diticvont nurker of living cclls in differcat anmgoules. Lfrequer]
ly ond diffcrs in the laterrzlationsuip of glyeerin-positive and giyeov
in~nozative variants inecluded in tho vaceine, Vo noted the lattor dif-!
fercnce in control cultures of the vacelne,

Concl.usions ' " ’

1, Tho Intradernsl inoedatlon of "1,17" plague vaceine was us-
1)y accercanicd by a siriling gonaral and local recction and reactlon

2. 1a2 local reactismsusionoted in all the inccule2s, and thoy
‘rere of moderatas severdty ia 33.5 peor cent; seveve, in 45.% per cent.
e reaction was exgresscd in tho appcarance of an infilirato and ory-
tho 1o, which in 20,6 por cont of tha ¢os0s8 reached 50 to 160 or mora
cquaag eenthiotors, In aliost half of tiose vaccinated the fermation ¢
vcolcles and pustules was noted, whiercby in tlhe majority the pustules :
milned for Lo or thrco doys, -

3+ Tha reaction of the regioral lyrphatle systea was expres:zd ¢
inTlomnation of lymphkatics ond pain in tho area of the axdllory lymph
odes in I4,9 per cent of the inoculces and cnlarpcasat of the lyuph
-0dos in 20,0 por cont.

L, A generad reaction smas rnoted in 7.7 por cont of the inscndc:
£ them, it wes of moderate coverily Sn 23.6 per cont; severa, in 11.6
per cent, It was expresszd as malalse (k6.3 per cont of those 3nocula~
,;cd), headachs for one-three days (58,3 per cent), tcaperaturo elovadic
(40.3 per cent, whoreby it w2s over 38° in 7.3 per cent), gastrointes-
Linal disorlors (11.6 per cont) and loss of the ability to work for onc

hrae days (17.4 per cent).

5. Pcreutensous vaceination with plague "1,17" vaccine practical
wrcduced neither loecal nor gereral reaction. Usually, only erythera ar
X slight infiltrate were notecd along the course of the scratches,

6. The nature of the rcactive manifestations in inocvlecs, tho i
},cnsity and particularly the dwatlon of them were to 2 considerable dcf
rca connected with the percentage of living cells in the vaceine, Tho
?.njection of vaccine with a hizh percentags of living cells is accorpan
}.ed by a more pronounced rcaction, ' ’
l 7. In a nurber of cazas, 1hhen the vacsoine is used thrce months
eftor its preparation a very sn2ll porcentage of living cells is prescn

it, and the number of cells of tho glycerin-nezative variant is negl
ible in the majority of series., Tho difference in the number of livin
ells was noted not only teinrcon different serics of vaceine but in a
umber >f cases also in azmouloes of the sarse ceries.
j 8. Considoring the great dogroe of side eifects preduced by the
tradermal method of injecting the plagus ¥"1,17" wvaceine, tha uso of
tils method may be recommendcd only if thers ore spocial indications,

9. It is neccessary to obtain a vaccine with more stable propor-

les botn with respect to the percentage of living cclls in it and with

25pcch to the intorrolationshin of glyesrin-nagative apd.glycordne——
positive . variants,

e ‘h? e — i
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13,000,000,000 miocrobes. Theorofore, tho dose used can ccn=-

PP 367~571

Tho Problem of Optiruun Dosays of

Dry Living "1, i7" Plazue Vaccino.
Roport 2., The IEfifoctivoncss aud o Side~Lffoct Pro-
duction of th: Voccino in Accondance wichh tho Vaceinating
Doso w...d Methods of Vaccinotlon,

Ne Qe XIvanov oand V., M. Klociiliova

The Stato Scicntific Noscarch Instituio ol Micwobiolo:s
and Epidemiolozy of Southoast USSR (Suratov) aad tho 3aratoy
Stato licdical XInstitute.

Tn our provious work (N. Re Ivanov and V. &, Klochlzove.
The Problem of Optimum Dosoago of Dvy Liviag Plagne Vaccine,
Qeport 1. orks orf the "Mikrob" Instiitute, Mo 2, Saratov,
1953), in exporimonts on guinea.pigs and in the vaccination
of human voluntcors wo ostablishoed tho optlimwua vacclnating
dosa for bivalont dry living "1, 17" plosue vaocinue contain
ing 10 porcent living ocolls (10 porcont survival). In sub-
sequent investigations we made an aticnpt to clarily the
off . ctivoness and sidoe~cffect preduction of this vacciue in
accordance with tho porcontagoe of living c¢olls in it, the
sizo of the dosc bolng uscd for vaccination and tho mothed
of vaccination. ‘

In accordance with instructions on tho proparation and
application of bivalont dry living plague vaccine ono (sing-
le) dose for intradermal and subcutancous mothods of vacci-
nation should be equal to 1,500,000,000 microbes if tho Surd
vival rato of the vaccinoe amounts to 20 porcont or higher.
With a survival of vaccine of less than 20 percont it is
necessary correspondingly to incrcase the total number of
microboes in the dose. Tor example, Iif thie survival rato of
the vaccino is 10 porcent its single dose should contain

tain either 1,500,000,000.0r 3,000,0C0,C00 microbes. The
number of living microbes included in one <doso can be cqual
to 300,000,000 or may come close to 1,000,000,000~1,500,0C00C)
if tho survival rate of the vaccine comios closc to 80-100
percent. Therefore, in tho case of vaccination with living
dry plague, vaccine the standard dose, ecssontially, is not
used. In determining the single dose of the vaccine, tho
principle of calculation either by the number of living mi=-

crobes or by the total number of microbes in tho dosc does
Hot stand up.

f . Exporience in the use of bivalont vaccine on pecnle
rhcwod that different serios of it possess different




GeLrees of cldeeoffout production. iruinction of sido-of-

Jiots may depead on thre - factors: 1) on tho fact that tho
doss used for vaccination is too hizh; 2) on tho prosonco of
a large Lwibar of doad microbas in tho daso; 3) on tho pro-
soucoe of a largo nuuber of lsing miceobis in tho doso. Zach
2f thasoe factors is docisivy, accounting for tho sido-oefiocy
vraineiicon of tho vuccine, and tho c¢ffcctivoness of tho vacH

aficetivencss of vaccination in accordanca with tho absoelutg
3iz3 of tuo doso uszad and tho numbsr of living microbos in
1% has not bLoon adojuately studied,

Por the purposce of solving this problem an oxporiniont
s porforucd on 4%9$0 guinoa pigs. Tho enimals wore vaccine
vizd withy thice scries of dry living bivalont vaccino with
iifforent survival suatos (11, &, 30, 9 and &7.9 percont) as
2311 a3 with a suspension of fresh two-~doy cultuvo of biva-~
Lent vacecinoe in which tho percontagzo of living ulecroboes was
considerad cleso to 100, ITor cachh dry vaccino a study was
sudo of three doses--10,000, 10,000,000, 1,000,000,000 live

( Witih the alia of dsotornmining tho ofloctivensss of the

)

ing nlerobes whercby tho dose of vaccino was not doterminod
Py the toial numier of microbes but rather by tho nuwbor of
piving ricrobos. YWith the Zfamo auubor of living microbos in
“ha doso tlio total nuliber of aicrokos belilng injscted differ-
nd, which rado it possibls foo us to dotermine tho effect of
tiving and dead microbes on ths ellsctivenoss and sido-of-
.oct preducsion of thc vaccino, '

yoccination mothed guineca pigs wore vaccinated by three gen-
erally accupiod motihods, that is, subcutancously, intradoerm-
(117 and pocrcutanoously accoring to the modification which
;0 havo suggzosted (seo below).

As has boon siiwown by cxperimental investigations of DG
3avostin, G. No Lenskaya, Yeo. I. oroblcova and othor authors
tho most cffectivo mothods of vaccination arc interdormal
and porcutancous. Ilowover, in tho case of intordormal vac-
cination with bivalent vaccino storay local and gencral re-
actions to the inoculation were noted in cxperimental ani-
nals and poople.

In attenmpting to proservo the offaciivencss of the inter,
dormal metirod of vaccination and, at the sameo timo, recduce
tlie local and genoral roactions to the inoculation, one ofug
(Ivanov) suggosted a modification of tho intradecsrmal mothod
ol vaccination in which the natural route of infcction with
sl.zuoe {(tho bite of fleas) was simulatod. TFor this purpose
"¢ uscd a spocial instrumont, which consists of a metal cy=-

tindor sixz contimotors in longzih, in which thoero is a movablg

Sino 15 not kuown cinctly, boanusc tha probhlaa of comparativp

olungor with ordinary sewing ncodlcs mounted on its base prg¢
pocting twvo millimetors abovo tho base of the plunger. The
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L tochniquo of vaccination with this jastiowicat is siaple, TAT
‘:) ' inoculation sito on tho volar surfaco of tho forecarm is

——n—ee

troatods, Tho vaccino is anpliod in throo placos (as in tho
caso of porcutanoous vaccination), aftor which, thoe inztru-
mont 15 applicd to thoso placoes, . tlhe plungor 15 raiscl, and
the ncedle 13 injocted into tho slkin in a mannor siuilar to
a puncture withh Franclke'!s spring lancot. The vaccino nnioar:
tho skin intradormnlly, and the wvacclino process dovelops. It
tho caso of vaccination by tlio porcutancous mothod and tio
intradcrmal motiiod in our modification tho doso of vacecino
(as in tho caso of vaccinaiion of »noople) was mado 10 times
largor than aftor intradeozmal and subcubtanoous vacelnatione
Tho vaccinated aniwals vore iafected subcutinoously 21
days afbtor vaccination with 200,000 C€LD (10,000,000 microbe:
of a virulont strain of tho plaguo nicrobo (Jo 703).
In vaccinated animals beforo infcction and aftor it a
study was mado of homatolozgical changes, tho opsono~plhnzo-
cytic reaction, the local and tho goucsral roaction to tho
inoculation. 1in tho present repert watorial has becn preo-
jsonted only on tho survival rato of animals aftor infoction
and the dogroe of oxprossion of t70 local and geoneial recact+
lonsto the inoculation, * .
As is seon from Table 1 and Fig. 1, with incroase in
; ) tho number of living microbes in tho dose tho percentoags of
’ animals surviving aftor the infection incroascs with all
‘:) nothods of vaccination. Thorcby, it sliould bo omphasized
! bat vaccines with a high survival rate protect a higher
norcontage of animals against doath than do vaccines with a
low survival rate (see Table 1).
In our oxporimont tho total numbor of microbes injoccted

. into tho animal organism at tho time of vaccination docrecas
Tr with incroase in tho percontage of living cells in tho vac~

A cine. From Flg. 2 it is socn that theo strength of post-vac-
c¢inal immunity dopends specifically on thio miumbor of living
microbes in thie dose rathor than on tho total numbor of mi=~
. crobos injected.

: Tho degroe of expresslion of tho local and goneral ro-
hotions to tho inoculation was differont deponding on the
bercantage of living microbes in tho vaccino., With tho samec
L & lose of vaccine more vigorous local and genoral recactions
") irerc obsoerved to the inoculation whon vaccineswith low
11.7) and very high (100) survival ratos wore used. Thoro-
ore, .increaso in the number of dead microbes in the vaccine
cducos the offoctiveness, thereby increasing side~:ffect
roduction. At the same time, a marked incroase in the num-
or of 1living microbos in the vaccino (closc to 100 porcent)
1so increascs its side-effect production, which, howaver, is
ccoupaniod by an increase in tho effectivonoss of the
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tho Muwmier of Living icrobos in the Vaccino Doso (Infectio.
uith 200 CLD of a Virulent Strain). 1. Intradermal Mothod
v. Jaccination; 2. Subcutanocous llethod; 3. Porcutaneous
‘Hothcd: L, Porcutansous MNeithod in our odification; 5. Por-
cont ol Animals Surviving After Infection; 6. Number of Liv
ing Micvobos in tho Doso; 7. Thousands; 3. Million (s); 9.
J3illione. : ‘

vaccino,.

structions on tho preparation and application of dry living
ivaleat plague vaccine. Wo can oxpress ourselves in favor
of tlio advisability of calculating the single dose by the
}numbcr of living microbes, which should be the same in each
tiosc ol vaceino.

In considering the effoctivencss of the vaoccination
n0ti2od note should be made (as is soon in Table 1) taat witl
small vaceinating doses tho niothods of porcutancous and in-
tradeirmal vaccination wero most effoctive in our modifica-
tions; in thoe casos of modorate and large vaccinating doses
all tho mothods studied gave a good vaccination effoct,

For the purpose of simplifying the vaccination tochniqug
and reducling tho degireo of local and genoral reactions to
tho inoculation and preserving a certain measure of standard
ization in the vaccine dosago we recommend the now wmothoed of
intradormal vaccination by means of the instrument described
ﬁbovc.‘ In the vacclination of experimental animals and poorl

Fize 1o Survival of Vaccinatod Guinea Pigs as a Tunoction of

ot

These principles give us rcason for revising oxisting ia

D

3

Py thls methed it was notod that in the inoculecos there aro
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Tablo 1.

Survival Rato of tho Animals Aftor Infoction ¥ith 200,000
CLD of a Virulont Strain of Pleguo Microbo After Vaccinatio:
With Differont Doses and Sories of Vacecino and Difforoeut

. . - Kothods,
@ - /n;.x:xxacuc;xocxb ALDOTHUX (o) Basitnuu-
. v, onaliixX pasauin PRSI lede 1311 S { IV I T
% orsisaes |05mee koaune] o feenna 200 tre. Del
»M 3¢ i Daxe | €730 usnx # |—- 3903 RciNG <o ;f e ,
rpyaau 312PTOHX 1K~ O THYTPiH0HO (/) D)
auu (cepaa) | podos 8 zoae i) ol TS Bipue] HHROKNO MILN0WKNO
~aap: “”“g,{bopmmou I
@npu coacpixaizun 10 U szasux nuxpLIs3 b Ro3e
! 1.7 100 Tuc. 10 S0 €0 0
2 309 v, 50 RO - 53 a9
3 . 479 n 80 50 s "
4 100 10 , 10 70 80 co.
. - - '
A cpeanck l i €50 [ 700 | 675 | 450
2 fipn coanpucannn 10 pan, uuzux nnizi0o3 3 2022
Gl owo|ee Bl BB 8
), !
7 - 479 20 . 0 75 70 70
8 100 10, 8 70 S0 v
(9B cpeanen | | so0 | 725 | 725 | 700
fIpa comcprccuun 1 mapa. izux sinipcbod 3 103
2w e w8 8] ®
. ¥ L ] ‘ ot
: 7 2 1C0 - 80 Y )
L 1n 479 s %

- [fotal No of Living and Doad Microbes in tho Dosc: 4. Survive

12 100 1 . 160 $0

| ss0 | 75 | s5 | 905
l. No of Group; 2. Survival Rate of Vaccine (Series); 3.

Rate of Animals (in %) Vaccinated by Difforeont Methods Aften
nfection with 200,000 CLD; 5. Intradermally; 6. Yith a

yringo; 7. With Our Instrumont;.8. Porcutancously; 9. Sub-
utanocously; 10, With a Content of 10,000 Living Microbes in
he Doso; 11. Averago; 12, With a Content of 10,000,000 Liv-
ng Miczobos in a Dose; 13. With a Contont of 1,000,000,000

ving Microbes in .a Dose.
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Re marked local or genaral rewctions to the incoulstioan
oharacterietiec of the intradormal method. Our modificacion
ef the intradermal method is teonnically simplor ¢lan intra
demal injeotion of the vacoine wirth a syringc aad evan sia
Z:::nthan per cutancous vacoination, and the postvaccinal

ity obtained is not inferior in its strengta to irmun-
1%y obtained from ordinary intrsdormal vaccination, In ad-
dition, in ocur method tho vaccine cen be dasaged nexs aceur
ately than by the persutaneons methed.

p et {

Conolusions

1. Vacoine with 2 high survival rate is mors effacte
ive than vaccines with low Jurvival ratos.

3. Vacoine series with lo¥ (11.7) ascd very high {abou
100} survival ratec poiscss greator sido-sffunt produciion
than vacoinss with an average survival rete (20.9 cnd 47.9)

3. 7Tho variant of tte !ntradermal rethod of vacsina-
Sion which we harve propcsed is no less offective then intra
dermal {(classio) and percutancous methods, is tecmnicaliy
eirple and aay be recommendid for comparative tesiirg on a
large soale, ' '

B, Bxtensive stuly is neuoessury oi tas cffsctirencas
and side-elfect prcdustior of difforseat dosaiges of vaso'nes
with éiffersat survival rates cn pecple uvith the ale of
;:-ritytng the cptimua Jdosagus for eac): method of vacslue~
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Tho Curwent Status of tho Study of tho Iplzootolozy
of Tularcaia in the USSR

: T T. ¥. Dunaycva

satory of Tularcaia (Zsad-- Professor M. G, Olsuflysv) of the
"“nlw.-.uu of Infcctiovs D > :"::-; with Natwral Foei (MTead-- Acadenleian
(o, M. ;"'.'." ovsiziy) of the Lustitote of Ipidentnl sy and & therobiology
nend M, F, Gameleya (Diecetor.- Professor S, ... ummow:ev) of tho Aca-
oy of odical Scicuess WIS (Hoscow)

Since cascs of twlawcuia bogon to Lo oi"_,no..cd in tho USSR (Suvok
oov, Yolllurts and VYoronkiea, 1923) r”alc"l wovkers havo divected attent
sion to the dezonsiration of courcses ol Infection, It has been Aster-
[aned that_the souwrco of tho Jﬁ.\.c‘bi na consisted of water vats [Arvicold
;’;cr;:estr_) (Colov, Xnizgvedy, Doeduilhov ard Tillovw, 1928° 2o3khd, 192
candl wouse-lilto vodants (r.annt..ova exd Comkhov, 133%4; Bardaikov, 1937
,‘c:-;ov, 192%), harcs (Berezin, 1931). In 19,0 foir tho first “imo cases
Lo avtiwressd oriein ware dstected (Sinny and Pogovi Kxol!)., In 193%,
2 LOS S.LbJ__lbj was detarmined of infcetion Lacm watie (Scinov, Vol'i'cru
sad Novikova), .
In subccouent yeors throuzh tho weui of a nuwer of cxmgditions
VITi{ [i1-Uaion Institute of_ Expciimental I.cd:.cmgf T [.l‘.nsti'tuta o4
Dideminloxy ond Hierovioler tho Milarob? Institutae, 2r.d the Rostov
$1amma Institute) and verious lebovatorica newu speeles of wara-bleoded
cnimals and arthropods weore found which wers spontancously infected wlid
“adevoada B cLeri.a.. Through the work of zoologists and porasitologistis
gt rcl:z-,ion"hip was nade clear balwcen tho dovolonnu.t of m2s3 eplzootd
;,~3 c.eng rouonts ¢ nd thoir ceasus, and the inoor’cant role of blood-
cueldin 5 Gaplera and ixodial ticks vas detemined in tho transtission of

get- ot recida pathogen, For soma of the focl tue s.L,nii‘icanca of :u»dui

- icks as reservoirs of the tularcnia microbe wes showm in tho interepi-
r:otic reriod, In 1943, the knewlcdze gained by Soviet investizators in
e study of twlarcoia during this pe"ied was gencyalized on in tho boold

Sanesia_Tnfectinn, published under the edd itorship of L. M. Khatenover,
‘ Subs.quontly, beezusa of the comnichensive work of bacteriologists

;‘wasi..o_c:,:. sts and zoologists, mo rade toth fiold and cxpevimental in-
1 cst* zavizins tho rpaln problets of the eplzootology of tularcala were
dolved 2 the Sovict Union. An biportant step was constltuted by work
1 clacsification and study of foci of tularcala, clucidating their
. reetve and characteoristies of the exdstenco of the "ni‘ecticn in then

Laksi ov, 19L46; Olsuftyev, 1946; Kuzyakin, 1947; Cozhenko, 1950; Lebedcly,

1053; Iarpov, 1955; Kucheruk, 1955; lMyasnikov, 1955, 2ud othors).

w:d:rlying tho classi.f:.catn.on of natural focl of tularcala ara coiL

.e

wotoloncal and epidemiological differences obsarved under the conditio
cr. dirfcreat landscapes, In accomance with this nrz.nu.mlo the best ac-|
"ﬂ!!"L.f.r" LAS tha distinetion-of-£eoi-eoscading—to I Landsoaps
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CIETAC wrlstics wiith cusideration of tho basle sgeeins of aniials ¥TS
viding for tho circulation of the pathozen in the focus, :

with tho investigation of the natural foci of tulaveoula in Ailf. .-
ent regions of the Soviet Unlon, the mucder of types of foei decerilizd
is incrcasing, V. P, Dozhenko (1955) points ont, for oxnagle, that th:
nuaber of types of focl deseriixed rezches 20, In the descrintion of
foel of tulavcala at tho prosent time authors do not oliays cdicra o 2
single classification prineiple along with the londscape prineinle of
classification works aro cncountored which descrive tho "rat! 4iyze,
Mrater” focl, "hamster? focus, cte. Hkcessive frasimiation is obseeviil
distinguishing types of foei, for crxauple, river valley, delia, toz
rater, viver, ete, There are syony:is in tho delinition of fuci of tiiz
anag types. :

Resently, atiompis have agpearsd 4o wpubl order into tho classificor:
ion of typas of foecl. V. P, Bozhuno (1953), in distinrsuiching cova
asic typ2s of foel (river valley, delia, wenntain-vallsy, bog water,
cador-ficld, forest and steppe), svzzests coubiniag them into two
voups: I-~ water foci, where tae nain rescevoir ls the water rat, o
-~ foci of dry. landscopes, The last groud includes meadei-ficld, Lo
st, and steppo typos of fock, waleh Js hardl:: justified.

H, G, Olsuf'yov suzgests kecping the division into five basic lanila
cape typos of foci (tidal marsh, necadow-£ield, stuzpe, forest cud footd
111-brook), regerding the various foci included in the nmajor landseopes
suedivisions as modifications or verliznts of them., Tor exermle, the
iver valley tynme of foous, characterizcd by the participation of the
rater rat in the ecirculation of the pathogen, includes the delta ard oth.r

riants, In thae steppo typo of focus the "ravine" (Borodin, 1958) ~nd
hamster® (Sozhenko, 1955) variants are included,
A, A, iaksimov (1956) suggests dividing the basic type of foci ind
extrenely small vegiants, giving them a purely landscape ch.:v:.*e.c:’c,crfl:,;:J -
lon wrlithout consideration of the specilic epizootological eonditions ox
xistenco of the infection in them, TFor the pwiposa of putting piroblend
£ classification of the focl in order it is desirabla to nake a rore
horouzh study of the structure of the foci, investigation of the lincs
£ circulation and preservation of the pathozen in then on the basis of
study of tho elementary focl of infection, Of basic significance for
vadsritanding the conditions under which the tularcuia pathogen civcu-
32t23 in nature is the termination of the virulence of ithe natwral (fo-
al) siurains, Study of %ho biological propertics of stiraina of Bactesiv’
wWlarerse isolated in different natwral feel fiom various aninals and ed
ironnental objoets has shown that highly virulent focal or epidenic
trains oirculate in nature, The virulenco of a large nusbor of stroing
hecked by tho mothod acccpted at present (by titration of dilutions of
spensions of a culture of tularcala bacteria in whito mice, white rats
nd guinea pigs) has turned out to be very much tho same., A full lathal;
ose for white mice and guinea pigs is_equal to on2 microbe (according ti)
bacterial standard of the TsKI /Central State Scientific Testinz

titut§7 )i for waite rats the_full letbal dasa ir ~qual. 10200, .CQO.,-COO!
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”‘,‘CO’O"O'C;U;'J»JQ riciovis, A8 45 seen frea Table I, streins icolated ab
o boginning and at tho end of tho epizootic i'J.o": sick aninals found
sposadically, ixodiad ticks, water, and frem sud h..uc noking up ricks
- -.d stiraw stacks have ths somo vi:vlo::c, chavasiavistics (0ls "'jcv,

Coaoltye nov'\, Poon wshnya, Wnaslova, 3:.i:orova),

0 b u.v-..‘:,:.u..ors Jnoblov, (1GN9 PRI - 2, 19533 Sonhenio,
; Sori -:. 19.75) ‘.:.c.:i.*.;: e v-.cl,lu.w, of choains of Ldlloroals mi-
> on wWhAEs rder, 2loo nutid the hizl doguoe of witolones of 211 the
ing 1oy '.J Vel IR

Vo If..-:"r of orly onc +#23I120le wiiarmale of vari
anchozca vulie natureld esrlitions: :.\,5 highor vi:el-ocs o tin Aseries
Srakdnaan :j cc:'oa':..ac with that on the tevedit.cy of Aniz aad Zurepe,
""‘ov\ v, ¢hcse d_'.'fc::.lcc ars vndo:‘.‘o’:cdlj aszecintsd with T p“olox"’c
svotunlion of tho pathozan waler dilflovent esdishcubizl conditions on difth
fevent wonitlineats (Olsuftyev, 19,0) '
Soowzinental study of tho vosiation in the tlzwcaia riceobos has
‘:c'-*-fi:.'.\.i Las *bseace of a chanzy i vivelcaes in tho nzatural routs of L

22l rad maintenonce oi‘ tho pathogon (Yoasltyacsva). Repeatsd possag;s
hoowh uinea ples and thits aieo ol stiains izelaitcl Lo ixcdinl ticts

«

ctism ia the ".,11".1‘0.45.

"o-"",-'t—"‘

J

Vteaia To. 5033 ,,0 o 0550 =c3) ond the body of thia ¢s.on vola (strain
;'u. 9; 550 nascages) accernlishod ia tha l:’.co;'*i owy of tular:ala ol the

o Lo coren j. 208 ¢id rob chaws u.l“' caarasiiviuties of tho strains,

"’; Lo, 23 :.:?* tencsies of twlaronia tdcerobes dn ..,'4.: c.urivorzcat did not
J? e oay reduction of vivulinee uJ.uu,r. Acenydinzg to the obscevaticds
o 2. 5‘ Y-.z:\:l'*ar.ova (monmscirizt) ond Lo A, T e (1958), tha find-

o oWlovsia bacteria ia the cavimsunmmt causes a zraduesd cxtinction of
T nic "Lw. With the isvlation of tulorinia microbas which have been
Loscevid Jor a lonz tine in the eavivonment (in vater, $oil, on grain,
T on uv‘.':.‘.u) an incrsase in tha survivael timaz is ¢bssrved in the blolod
-,,11 .,.u. animals ard a deloyed growth of the culture on dircet irocu-
©.xon,  These pnexcaizna, which have Leen taken by scriz investigators ag
a dndieavicn of veductinon of v:u'ulb.-r'c, e ez2used by an ineraase in
i desc-piaze of such aging e2lls which have not ultiplied for a long
e T ﬂ.Cl'Jatlova)o
“hs passaging or prolonzed procevvation of tvlarcaia bactoria in
¢ bodles of slightly susceptidle ruinals (omong dificvent speclies of
Lcdants ard fnscctivores as well as in frogs) docs rot chonga tho virue
£¢0 of tha strains (Yeaellyenova, Zinina), Mor has any rcduction been
$ 5 after nrolonged stay of bacteria in tho bedios of irizuite aninalse-
rous)iis, voles, guinea. pigs (Olsuft!yev, Dunayeva, Ic:cl',/a“xova and Sa-
vcllyeva), Prolonged preservation in ixodial ticks does not exert any
sifset on the virulent properties of the microbe either (Olsuflyov and
2otrov, 1953). An illustration of what has beoen stated is givea in
aole IT,
for many years at all th» twlarczia (25 well as plague) si~tioans,
..-t’»od of Investipcating redents an :«r..-.‘c =¢ds vwas uscd which “tas ene
-aly suiktble for i..olation of strains with roduced virulence (two ox
[Toe on ryve passates wora pads and. *.._c.‘)].n..‘_n_m._" 22240000 555 0 Lk

.
‘— b
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5. Key is the some as in Table I
th3 sirain and tho characterization of it; 2. the re
of laboratory animals with differcut doses (’m microbes); 3. waite niceh
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]}5'5{..65.‘:(1 l'l‘v'..LLpr;.-v:’_.;u_. o .7
5. 1iJJion.a, 6. Lillion: 7. ovizinul fron vole; 8, 5C0
h vhite mices G. owdzinal fren D. pietus; L0, 316 passag

i £ igss 11, 5 reaths in the 'tmy of azn Zr~vun guinna uizs
il.?,. 709 doys in D, marzinatus ticku; 15, 143 doys on a subsivate,
i

L-

< )

2% cutadinsd anyehoed or dezevitad o Gum v e aces sted pethad,
m Lselation of hijily virulent elintis m.‘ 1o tulorc.aia ricvors (Ole
1m tyoy ol Trnolova, 1935) by Giesel Loscvlnilia foon Ledial ticls
OR uﬂ-:.:“..o" racginains) onca ozadn csaliicd Bha r..mﬂ..ui.‘.. that in

nuoves hi '111 viruloat steains o ';c_",:-: 2o bnelevia civeulata whilch

lane

“""o w::s_'“" t’mi* peapcrbies In a stobla masnor wilh n-..m.c:‘l spread

vw) Dospite this, fosshly dcolint
ace

1_4. .l;;, epariiomtally tha L -os. 011l of corcad of bactuvia of
voeeins stradn hos bemn q*“n ounty NASULy cwascatible 2vdntls (cinzmes
VL3, stepps ledngs [lLagvius Tagw Lbe mileces) oither uith elos:
poatact of infected ovd n..".tv and.wls or throngh Lsivpawasitis, 134141
nisks (Dunaruva).
' In cultivation on syathslle ;.un.-_- 1P nalin in loboraterlsos tho vis

dlenee of the swains is rcdueed (Yrmallyonova, 1950). Tov the purross

‘.g’f demanstreting tho dniltlel stoge of' attornaiion of stradns of the tu-

Fal

A sia miocove it is :::ces.:u:y ‘Lo uce infeasticn of guirea pilgs m:d hil

»nts, becausa vwaite x“..ce dic of Vlioasia evon oftor aduainisiraticn of
'x:‘n._..m. coccs of a disgociated eultuvre bicavcso of their algh dezreo of

>
‘—__..
]

o ard U, G, Olsuf'yev (1956), strain ilo. 9, isolated fienm tho vole in
aceaber 1943 ard kept 3n a musewa wnder refrigerator conditlons (+ 4°)

‘1* th subculiures every 30-45 days after four ycavs deereased in vimdenc?

{9 whita rats and guinea pigs, vhoreoas for whits nice one microbe re-
ir~.l the fWll lethal dose oftor subcutrncous adzinistration, execept

522528 throuzh waile mice, prescived its origlnel virulcencs for all
}'-"ca coeclns of anius als,

Tho disease is longer lasting, is mot accompanied by nmassive cop-
wiocnia charactordstic of tularc: in zninals of the first group (ce:
slow), but rather is chqracte;izcd bj a considorable reduction ia tho
"v uiber of ilerobes in the organs of mice and <. tievloarly in the bleed,
)

:) w.ant cuwlivres,
3

In Toble III the results are proconted of infection of waite nice

2

.

s

uscor vibility Lo Lrw-ctlon. Accoiding to tho data of M. I, Tureshehend

:nt tho nlco dicd later. Tho zomo s.,rain, naintained for four years by
PRI

[ | :; 52153 the high dogree of succcytibility to infection of tho vhits

22, Liloction of then with muscwi strains roscossing reduc:d virulencd
~midis r2bts and guinea pigs cauces on infection in 1ies which is quad
-'.x.“ vely cb.f.‘ferenh foea »ul«u cuda preduccd by infzstion with highly vi

iith a ewlltiae of the tularezia miecroba, stirain Ho, 1254 at various perik
I‘Zs afior’its isolation., The strain w.as isolated Ly workers of the Stavk

1“::,31' *)" ~ou2 station from the tody of a house rouse in 1943 and was l».e-p;'

:$
:

<3 ;.-:‘r:-'. ns with loor viruvlenea '.:orlr
')- .

1

e

41 a rve i, uith subeultures made on enzzidated ese volk mediva

-— 161 -
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[’osults of Inrection ol Walts :}.-* with ‘Jr.': o, 1.25% of tho Tulaccnin
ilerobe Igolated in 2953 and Xept dn o Hacwa of e a...v.nopl' PL..:;L.
Statica (Leecovdiaz o T. il Duoryaw )
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0,1 7 2 7.7 ’ It ,‘C? H Tt
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2 IV v 5 u W%
1 9 9 0,6.7,7,7,7.78.3 Qf\il?v*m:'lmld “’ 3 ,gmscukj
VIRV A i J‘)
10 10 10 H 68.5,68.13.42.7 (,])'”31' suneil )y 5)'u>|uu.uk
@Onur 30 Mo 1951 .
0,! , 5. 1 10 . 0 °
L0y ly2u 0OY3-
l | ' : ‘ sasne & ?"y§ 1"-;{1111111 0 y"3J::l:u‘|:.l (N
o .".
10 I s 15 |, 8.8,8,10,10 B EREAN ARy

-

1. dose in microbes; 2. number of mice: 3. tetal; 4. number of then
Yni»a dicd; 5. tims of dcath in doys; 6. vacterioscopy in pluses; 7.
nlcan; 8. blood; 9. expariment 31 Awguct 19503 10, e:foe:.iment 301
I95L 11. ++ in btoth mice; 12, ++ in 2 and <+ in 7 mico; 13, ek in
2 a.nd. +++ in 8 mice; 14, 4+t in 5 and - in 4 mica; 15, 4+ and 4
6, -+ in 5 and +++ in 5 adco; 17, 0 in 2, ++ in 2, ard 44+ in 1 mousc
8. 1.n2 ++ in 1 ond -+ in 2 mice; 19, O in 5 mice; 20, O in 3 nmico;
Il in 2 mice. . :

In tho surmer of 1950 the strain still prescrved its viyrulent pro-
arties, Its CLD for animals of the first group amounted to ono microbg
according to the TsGIXI standard). The aniuals died with activo bace
ariemia, In all, 180 aninals of tho first group wers infeeted (housa

e of a uild and. of a laboratory race, wocd mice, cormon voles, giray
ansters [Cricetulns pigratoriug/, and other hausters [Ciicctus_rodded
d Cricetus cricetuj For dwarf sousliks [Citcllus pymiaeus tne CL

i;:d t0.1,000,000, 000 micerobes; part of the animals dicd of a dose

£ 10,000,000-100,000,000_(Dunayeva ard Pchenichnaya, 1953). Foir fovest
[Dyroays pitedulafthe dose vas equal to 100,000, 000; part of thg

-e
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- e —
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avinals dicd of duscs of 1.00,C00-1, 000,000 muiciobes,

¢ia alter Lilection with doses of 10,000,000 or 100,000,000 microbsas
(*hc2 vabs per dose), but they died on the third and £ifth deys from

to cna nlerebo, tha decation of tho diseasa in thea was consideradbly in
ceanc:d, and tha dovolepment of the infeetion was not ascocdated ulth
pnuslve gephiccaia, OF the 1L mico vhich dicd mlerobes wore rot found
Dastisioscesiieally in tho blood of niaa mice, 2:d only in two mico werc
@ uedl areomilgiion and icolated wilersdes found in the blood, whlch
crLeg not at o3 clirxnclaristie of aulials of tha first groun infected
S entindly vivuloos aldltures of Lilorcrda boctoria,

Inevonse in tho deratica of thia dlscase and tha morked rcduction
(7= the Lahonsily of septlesaia arc evidmed o the ellfcet that tho pro-
“o3Ave Tovecs of tha bodles of whita nlceo are copsibla of limdiing part
Ly the mldbsulication of tulorc.da bacterida with rcluccd virulenca,

Zn cntals of tiae first groun tho natwrs of the cowrse of tularc-
Tooeaused wy mussm strains depends en Lho dagrss of dicsociation of
13 suenin and variations in tae individuadl suseeptibilily of animals

<

qsuies of the organisa (Kalabu'diov, 19719; Volchanctskaya, 1953).
' In a nanaer sindlar to the problea of tho viruleace of strains of
e Ualavciia microto many probless in the epizsotology of tulsramia

1eve boin olved exporimontally and in corbination with field observae

10138,

el

i

Spontancous infection with tularcria hzs at tho prosent time boen
sourd in L€ specics of wild mamals, ineluding 26 spceies of rodents,
rive speclies of inscctlivores and-ssven specles of carnivores,

The avundance of specics of animals infected with twlarcaia under
taturel conditions required a determination of their epizootological sid
vificance, On the basis of an experinental study of the characteristicy
£ the course of tularcmia in moras than 50 species of wild anjmals (ro-

—

In 1951 the viiculonco of tho strain desreonszd. Vhita rats did nclt

Savocinued with speelcs, age, s2asonal sad othor phaysiological charactey-

¢w3g ol ).,000,000,000 niciobes, Althouszh tha CLD for whitoe mico smowntid

*

>

4

ilents, cornivores and insectivores) three groups of anirals wero distind
ished vhich were dlifercant with respeet to the dezree of susceptibilii

7T

fre—

First group-- animals highly susceptible and highly sensitive to
wlaresia, in windeh infection with isolated bacteoria causes tho dovel
:3nt of 2 lethal Infection. In this group are all the mice in Soviet
Jeuna with the excention of field mice, hamsters, voles, cand rats, har
i;}11\::73, moles and others, 1
‘ Secord grow-~- animals which are highly susceptible but not very
sensitive to tuwlaremia, The animals are infected and becoas sick with
tularemia ofter the subcutaneous injection of one microbe; death is
%:auscd usually only by massive doses, of 10,0C0,000-100,000,000 microbes
rd even higher, Having twlarenia lcads to a more or less prolonged
;acterm carriage (from 20 to 40 days, and loss often, longer) and is

Pad Bt

asponsible for the production of immunity, at first, not a sterile im-
sonity and then sterile 4rmunity, This mroun “ineludes the follaxdngs

wnd sensitivity to this infection (Olsuf?yev, Dunaycva and othois, 1950),




Ao o - - o~
PFECTIN00s3, Al Tals of Sovint fawa (or 4hno Loaes 2actus ol soiokied,
o sousliks, the loug-tocd souslik [this 1s an crror: there i35 a Jong~
. tailed souslik viid a thin-toed - .51ik, bub not a leng-tocd sousli,‘,‘y.
squirrel, chdpawile, beavar, hedg.ioyg, desman , water shien, and tha
small sharct Suncus chiusea and othors,

Third grour-~ anl:als Thich aro not very sus
lnsensitive to tulavezia, This zvovn inclulos vae
of the order of savilvora: foxes, Ussuelysk racos
the ornine, dinc.%'c eat and Joy,

The dezree of suseeptibility and sonsitivity to infcetion 45 a

ecies characteristle waleh does ach wnlirgo zay ossoatial cb woes in
accordancs with 223 of the animols or scazon of tho sene (Dwrrova 2ad
Dlsuftyov, 1953; Cunayova, 195%; N, and Yo, whovovy and Easnyova, 1955
faqolova, in tho press; Bysirova, in tho press).
Tae . features - of tho covrsae of ths jnfcetious discise chor-
petorizing each yrovp are of declsive Limartanco for debarndniing th?2 ¢l
zootological sigznificance of s animals,
Under the sarie conditlons of dwfection 13 intonsity of copticcny
in animals of tho first and second zrouns is vory uach different. oy
o titration of suspensions of infectcd andual organs en vhite uiece it is
possible to establish tho intensity wiia which verlous orzans arg scodod
pecording to days of infection (Fig, 1).

- In andnals of tho first group aficr a belef adoptation phose {cory

resporvling to the lag phase of multiplication of bacteria) tis ltinli.
ation of tularenia bacteria procezds in a logciithmic progression 25
parly as the second day after infection. At this tinme, tho nuber of
cterla doubles (time of gencration~- g) every 3.5 hours (Terashehenko

Olsuf'yev, 1955; Dunayeva). The logaritinlc phase of muliinlicatior]
asts for the entire infectlous process and ternainates shortly -Lofove
eath of the anizal, accounting for tho mass sceding of all organs and
{ ths blood with bacteria, The intensity of sceding of the spleen ard
.Qflood of anirmals of the first grouwp (house mice, hazvest mice, coron
yokes, social voles [Mierotus socialig,/ ». bank voles [Clethrionomys glard
¢olns/, steppe lemnings [Lazurus lazurus/, ater rats and proy hemstors)

vadeh died after infection with both smrll ~nd large doses of tularcaia
. 'r"a.thogen amounts to 10,000, 000,000-100,0C0,0C0,CC0 ricrobas pos groa of
issue or per cc of blood (Dunaycva). fihese charactovistics of the
course of the Infectious diseass account for the dissorination of ri-
bas in the excretions and transmission of then thrcvzl the blosd Ty
otcparasites (Olsuf'yev, Dunayeva and othors, 1950; Dunayeva, 157%).
In animals of the second group the adaptaticn phoso of tho .ucoehy
t the site of injection is wore prolonscd, and they penetrate Lito ard
nchymatous organs only on the third day (after infection with 10 ri-
bes). The logarithmic phase of multiplication of bacteria in ko
odies of animals of tho second group lasts a total of about o days.
e intensity of seeding ot the hoight of dovelopmont of the infsction

ones to a total of 1,000,000 microbes per gram of tissue, Even on the
ixth day, under the influence of the development of _inmupalarical —
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350 L. Inboasily of Sceding of Tulovcnila Poebavia on Ons Grom of Splee*[}
iwilaue cad Dleood of Anivals.of tho Ficrst (Corson Volc) ard Sccond Group3
~vhise Rab) efter Infection with a Nose of Den ierobos of a Virulent

T lvam

Sttty o o

seenin, o, 503,
nlta rav; 2, blood of vhite rat; 5

*
oty
[13

> s

P

N
)

-,

2 orzans yith bacteria, which lasts

the dnfection (Fig, 15.
ol of bactirial sceding
iver) the enirance of bacteria into
¢ 1s hundreds of thousands t

i £
S
L
t&
SO,

mdte rats after infection with 10 mi
'ﬁlc:-obos as azainst 10,000,000,0200 mi
0 spaeies of the second group a sli
{fhwac’-:cri.st:-‘.c even in the fatal case
iva do of the pathogen: 100,000,
ol of thaso develogmenial characte
2 infection of bleod~sucking vector

~e

~a
~iwar

1. spleen of vola; 2. bl
. nuber of bacteris per gram; 6.
w33 7. 1ogi 8, billion (3); 9. millicn (s); 10, thousand (s)- '

cilons of tho body a reducticn ocewrs in the int

In accordance with ths comaratively low
of tie basic focd of multiplication (splecn,

ires loss than in animals of the first
The largest numbexr of bacterin in the blocd of field nice and

cod of vole; 3. splecn of

‘ 2nslty of scoding of
Tor 'the entire period of dceline

blood of aninals of tha second

crebes sriounted to a total of 500
crobas in aninals of the first aroy
zat or noderate bactoricnia is
5, produced by infection with nas-
€30-1,0¢0,000,000 microbes. On aed
Tistics of the infcctious diseasa,
3 of animals of tho secord group ig

o2z difficult and occurs only sporadically, The s=all murmber of bacter-
+2 vadch enter the ticks in such cases does not alwzys assure transohasie

:’r‘a.u:mxission of the pathogen (Petrov
ith epizootological ob
f the s

servations in

On tho basis of experimental investigations, in complote agreemén‘

>

and Dunayava, 1955).

nature,

the significance of speci
ondars:,

f

ccord group i3 considered sac

L,

In 2 radority of aasas
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gho rolo of the carniveres ml':h‘r up i3 srowd Ja eradicatdnz cecunvl)
Llons of wedents s vorvy great, 2od in bl -vj coCu8 thgy con aw.rd o YLl
i.x'if'tive influcnca on tho spread of 21 ¢pizsoltic Uy catching sick and-
nal

: cta:ov). thile previcusly tno ..5 gnificaince of iwodlal ticks was pioved
nly for foeci of the foothill~-brcok (Colov, 193)t) and nc:a.ov—-hd.cx Ly
iOlsuf'yev, 19%43) in maiataining the edisizncs of the dafzeticus & s;::*,

)
.”

A

}oaut}.o 5) ard in the Don dolta (Bozhenko, Romorova, 1955). For tha

d
4

andi:als not very censieive to tulivcaia ere ol.'.rl AAleys 101. t N m.
flon, and they cannoti ndepﬂt'dcnd;r uithond perticiratlon ol eakil
the flest group, saintadn tho existeoncs of natural ;.o«,i of ..u.-s. ol

(OLsuftysy, Dunaycva and others, 1950; Lunsyeva, lQ,)r) Tha idaa thr
cortadn spceles of tho sccond grovn (zousliks, ehiuaunk) arc of « 51:>c
»olor-lcal icportancze and ploy a rola of zou 3 :L.rm ‘ac2 In thn fr sattol
f tilorcita focd, whieh has Lown orprossed vy il I, lskavov ard Us, P,
ickarova, 0. K. K»..;ressova ‘..‘.1 I‘. S, Svina
tho simificanco of tho qmn avlva ehnenet
- Khe dnfcatlon in aninals and 'i'r.c rlabdcast

eav (1956), o loerstimatas
“wletles of davalepacit 6f
of thn Infreciivily of the

“ilp
ick ani-:l to tha intonsity off bastaricaia, {

Spseies of tho thind group ave nob oi‘ 2ay 1Li;orisnco 23 SKWL16S 0]
nfecticn, Thelr sonitrvy ..’L- Nifinrnes showld vather ba roted, bicnuss

;.:

8.
With respect to tho role of orthaesed vectors In the ¢pizuotolozy
£ tWarenia it has beon shown by £122d obscrvaticns and cxperinantal
tudics that ixodial ticks aro oi‘ lcadiag 6 .'-.; ¥l e a3 veciors an

ong~-teim veservoirs of tularenic bretcria (C-olov, Olsuflyov, Doshzolka,

t tho prosent tino their paiticipation in tho cirovlation of the paths.
en has bien dezonstrated in all tymos of focd studicd, Tho viver vale
4 type of focus (with its delta variant) docs not constitutoe an cxeind
{ion in this case, vhich is evidenced by tho results of investigations

ade in ths Oka river valley and Volgza-iktyubinsk valloy (Olsull!yov and

Yolga deolta V. B, Dubinin (1953) notes a numbor of spceies of ticks uhic
»0 knowa as tulareala vectors, walle V. G, Pillpen.to and K, P, Dercva
henko (1955) fouud Hyalowma plwnbewm ticks infectcd with tularenia b:.c-
erda on a hare.
Concorning the role of other cnzciss of vecetors at the preceat 2:rh
he following is knotm: mosquitcss (Lcdes, Culox, Anopheles), bainz iis-
aanical vectors of the tularcaia patiwgen, ere of cssential cvi..oo‘.ow-
ical ard epidemiolozical significcnee in the sprsad of tularcais in i
iver valley type of focus, Attention should bo directed at tho duws +if- 1
£ proservation of tularcnia Lacteria In mozquitoes at low tcoporatura,
orsaflies can also be vectors but no more than +d or thres dn s aftn
ceding on an infected animal (Olsuflyav, 1943; Dozhon'o, 19338). Tleos
o also of 1limited significance as agents for Syrovdiy tuloarciyda o..ong
8, because transmission througn the bite of thio flea is mnda 6if-
icult (Sazonova, 1953; Dudoliina, 1954). Lico of rcdents (:.ooloaleura)

-

3y be of importance in spreading the infection in a erowded sottlenent
animals, for exarmple, in ricks,

VWith respect to gomesid filcks it shavld he notod kot insdoquato—s
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)

- )'x'l-’:u,“ J.I.’JLu % s'.‘.
glou_/) Ao eradd v
ey alueidation or.‘

; ir elazoificntion and biow L
soshzents nade h:wa ndere
sodficrace difficelt (2ol

l oL
'“.Llc in, 1583), Duziuite, Ya, 1, ..-.:7. i (J. 7) did very 5nw:1'csting
oz, shoudam thet ooie Lo 2tes L7 "c':\: e Liweciionysons (M, isobole
Liaws, i, engewld, I, cuololl B B s2bn heaatophoges, ave
prpsbla of treniiiiidng Ul fmlusiisa fo valinis (:1i%2 nico) at tho
l ol Mlecd cuwlidirzg, ToooonadLateon ef basuisio o 'cc ma)iched J
i

wouzil ths fostioz ol a sciogdeo ticl, o W ia ocs well 23 fasty aboup
i noo . ovation oF o sin 'c_.,,..w 541 the tidles of gomnsid ticks

e
|

P to L7 Cays -._’..:;*:;'.o, .:.953) ord l"' .3nn) chou thabt scie
_rr‘-':s L wtinsid U an -,3 of ; . entiing the laproals
whoroa, It ds ealis ,oy SiFMa eal g";.‘-:S.’.ﬂ L4003 .n*c-i fiecally aro

oz 2om 5Le fom tha oCswrrenzs F tulaw ria splrseties 2ng the ecion

'.1". rond Vapagem O T o

12l s cud hous e in tho 2wy, tha causs oi wmlzh m., ronninegd wte

?\ < 1‘

" “ ¢ : L) 3 - e L3 v, -

i L gonateost e "'*"ca in Wh2 c;).‘.t’,oo;a’og of tularcaeia is tho
wuelsn of the iichoni n o vicooovatdon of iz poilozan in tho intore

"'l'..o’Jh..u perled, So fau s L0 45 ) azecocmand as o tho golution of

S h

his mwl,... ch*omw tha bynothosis \.pu.;sc.l in 1923 ¢y D. A
cokow rad eo=torkirs aad suspoaeed ...gt w that uj B, V. Veskoooonst i;r ane
%E. V. U Nionclov, a m..mr 0...u.‘um.01 badicves thal the cgdstence of the

Soltensia na.tl*o;;c‘z in rofuwel eta o maintaincd by v "rc,_‘h with a lataul
v oazonde cawrse in saimels of 1o fivst giovpd  waler rots, colaom
{m.:s, nuskeats ard others (Svecsinilova, 19_;0 I‘;l '.cnl:o, 1953. Karpov,
153%), Tho schc~2 of eivenlation of tho pathepen mrondscd by tha
.“uu ¢S assutes the possibility of a relatively rarid changs in the vir-
gt ;- gperties of the microba and tho copacity of tularzaia boctesia
PO o in for a lonz tiag in the bodiss of water .-.u':s aind other hishly
1o .z.-._.‘... aubials without czuvsing clinical signs of tho discace, Re-
;e.82y, Yo P. Bozhailio (1953) as “i7ell as G. A, Kordrasikin and L. I.
nunns -..3*.'& (19 55) have e2.i2 out to support this conec)tion.

{izsce ideas contradict facival datz about the pros ¢rties of the:
Wlevcnia nierove, the ruvles and wozulatlons of the pathogenesis of tu-
."r.:'.-:.-.:... in enimals of tha fisst grovp ond the epizoo wlog:.cal naterials
‘:oqi" roaing the role of irodinl ticks as long-tort rescrvoirs of the ni-
g52 in all the tulareaia foci studicd and the fact of.‘ the nezligibly

! degeee of infection of water wrats in the Intovcnizootie peried, I
I :nJ.d like to mention that V, G. Pilipenko (19JJ) roints out \.Int for
jfweo autwin-winter intercepizootic scasons a l of thrso cultures of
(vlareaia microbe was isolatzd from the inve .,t:‘n.;; ion of 16,000 ..~tr=r
rats, In the Volga-.iktyubinsk river valley 114-,000 water rats caught in
.1952-1955 wero invesvigated with necative results, uthereas 30 stralns of
m tularenia pathogen were isolated hero in the sane period lion D,
'v:.nax,u.; and Rh. rossicus ticks (O1suf'yev, Petrov, Ycmolova aad other's,
9} aolova, Valtkov, Muravlyeva and othors, 1958).
'o“ the purpose of studying the vroblem of the possivility of the
32‘:;- “n omrse Qf' ti)osemia in apdnalg af tha ek i \r'\‘__'_l"ﬁ__:w__________‘

"\"'

et b e
# o rl

- 167 ' re @ wmm——




frith typleal virulenco wore uscd, fiesuly isclated or ket in the Lator.

i i ot ot R
B A - :
P

¢

Ko

obscrvation (this ineladed 98 water rabs, 233 comry voles, KS stenm

coue
leamings, 16 harvest nine, 3% white nice) which sumrvived i an aneci-
acntal obscorvation, In tho oaxperiments sirains of fularcaia microbe

L
Dinaysva nodo speeial expordments in whiech these ave 4256 aninals wodow
S

pE)
atory by r-ans of continuous passozes throush ~oniinals,

Different metiiods of infeection wove wsed: onbeutanious, introe
dernal, alinentory, and by scans of focding infestzd nyupis of Lndiod
aicks (D, wwrzinatus ard R, vossicus) on vodcats. In thu e222 of sub-
cutancous and Diteadooroad infoetion the enhinls repdzdly dizd frun 2
dose of ons micrvdo or nore, Alicye tho adhinistpation of Lfevtheor dilu~
tions of a suspenslon of tho culturs eovrosgondlag to doses of 0,5, 0.2
hrd 0.1 nderoba by the epticel bactewial stondard, porb of tlic ol
survived, On alimontary infectlon tho caruwron voles &1l dizd freon o
loso nf 1,000,000 miciobas, whila the najoriiy of tha voles curwived
2ftor smaller doses (1,000-100,000 micicbes), Teoding of a single ine
Tactecd nyrmh oa the voles causcd dooth of oaly pavt ol the individrals.
fhe infcetion of the nywphs w=s deloraiicd by siventancous adndnisire-
vlon of a suspension of 2 nyrion ulilen hod fallden of £ into while nideo., .
The aniials wero wider obszivation ore o tiwse rmonthis, For pur-
poses of provocatioa of tulawrcaia in thea differont factors wrrluning \
Lhei wers used-- ¢ndlling wilh sosking, irvedsguate rutedtdc ., starvallion,
as well as infection with sublethal dases of pathorens of othir infect.
ous discases-~ cvysapeloid and Preillus bresdou powaiyphoid favor., In

- &

20 €350 was provocation of the tularcaia infeetion obiaincd, but vacteri-

Vi o

logical, sorological and immunolozieal iavestigations did nat revend

LR 2% S
ither bacterial ceiriagae in the andirals or othar traces of the discasa

Tho experincnts of N. S, Yarwolova (in publication) rmade on 139
ater rats which survived after the adiuvinisiyration of ®"sublethol doses®
£ tularenia bacteria also failed to reveal any latent infcetion in ther

o. sara rosults have bcen obtainzd by M, P. Tercshchcnko (1958) in exe
eriments with house mice (thero were 120 animals under obscrvatlon).

The differences in tho experimsnts of these authors ard tho cmeri

nents of L. I. Kuznetsova (1956) and V, P. Bozhenko and S, F. Shevchenlc
1956) are explained apparently by tha uso of muscia strains by the late
authors waich have lost some of their viruleonco as tha rosult of
ultivation on synthotle nutricent modia,

I should liko to mention that McCoy and Chapin (1912) noted thet
ultures of the tularenia microbe produca an inf:iction with a cinenic
ourse in guinea pigs after 7-12 subcltwres on ezy yolk mcdiwm, which

is rot obsorved aftcer infoction with freshly isclaticd stirains, Amipiear
Snvestizators havs maintained the vimdonco of strains of tularve-ia
athogen by passages in animals, Thus, for exarmle, tho Sclm stecin,
solated from a sick porson in 1981 has maintaincd its ouizinal chzract-
ristics to the presont time,
- With respect to bacterial carriage in animals of +ie second moup
vihich have had tularemia, it has boen detcrminad that it i3 not of def-
t3 eplzootologieal significancs, bacause it is nssonioked srith tha o

L J
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A

’..’.’;‘;-TT]IC?L?l'u; of & siuhy Lownlly which provents nrovocation of tho in-
R GE --*nw:.'.._..-i forn (‘;,'.m'li .u)j.l. Durayeva, 1054).

-~

Ca e bacls ol 4 driatled sindy of lffevent tynas of focl in

SO N sEled v IBR criindod dnveshinnblons o group of Anvestigators

oded by . Gl OLoult oy teliovas SR tha Pviossuiia p‘.urogan uitcloy
.*"" 1'"l ‘.-/".:.4.'“.4.“ \...1 SLUh antorel elveu.o 1an Thveusn aci-bleodad
p < hs c..zi::n':en‘c. dses not at

C"

< .
-3 B Y
PReEr N ad | TRo Sy} ib
x

p
-

Y y A » - oy 2

LS Cu,‘..a-,.l. Canres Ja Lo

)

o 3 Liclo ool puopertles, include
"'- P vivdionen,  Of Dol *.'.y sl(_,.l""‘.‘ic.'“:«;o In tho £ .'ﬁon :mJ. PrisCeve-
tic a ol \.d-\'...u, rrocisotios ol tho telcizida nizlls is 19 iccienisa
20 mennnaalsslon, thich iy eesn n)ishsd i m.;.m chiay wrc"- 1 blocd=-
sl A \.-“""'O'A-a, .‘.\;-' who drfoction of i ich mass s::.;;.;:; of the bloc&
SN ';'-I-xg ol :L dornors 13 miznseavy, Sho chocace of tho nhoatasnon of
Traseianhosia 2loo "1 WLis the rangs of vardation dn tho talovoaia bace
\-.4.‘1?-.

1.
‘ 2ualenzed exiLiunse of nobaval fosi of tulsy -,'.i;. N9 RN Jeiavs

“w

e madneaincd ehielly by dsodlal 4icks (of ths sonera Do _..T\f)-.:nu(u., Jx-
!c:’us, inlespnalus, oad Z's.c;o,nv'*'ﬂ '"), vhich C.u.‘.ls thodr cntive lives
L Bwousnout the courcs of molomonphosis precorys ‘Lu"ﬂ: 2 taetoria
“n Vidcelves and dn this woy c Ly whe pathcgoa frea 5inson 1o Season

Tl ff\ 1w to oo, An drgortont bindozicol chacoctorisiie of tha
L»-:" Kyl l?.‘tvf"l.a bet‘r,:n tho ticks.and the tulivoaia 1::.’ 2051 is the act~
;l e ‘.v".-,io....ca.pion cf bactardia ia tho body of the tick during blocd-

(u.. :Z on anknals, uhich provides for on inercaso in LAJ.""Q»'.‘.O.'! of the
L,..k.; DJ aumndecds o:. thouconds of tirzs in goluz fron tho larva 1o the
Baatore
Jith roopect to tronsovarial trenswmission of twlarois bacte eia &

sieks thers ox e indications by N, G, Olsuflyev (Ol.auf."y\.v and Tolsiulkhis
3541) which navo not baen confirned in the exporinentis of other anthors.
’ nus, D, A, Golov (1935) shered thraizh oxteonsive moterial tho absenea
o8 trensoverial {ransuission of tul..rc:li:x bacteria in D, marginatus ticl
‘n tho experiaents za investigation was made of 7,653 larvas and 462
S8 ovtain c froa i’ai‘cctcd fenales, Fecding of the larvae and the
vv..288 uis eaawied cut on water rats and cosmon voles, T. N. Dunayasva

g atod ».10 €335 of 787 larvae and 142 nyiphs Lred from infeeted
;) a:.ct- @les with negalive resulis. MNezative rezuvlis were obtained
(J fa. F. Shotas and il A, Bystrova (195%) wio iavestigated tho ezgs of
55’) larvee, 320 nymphs and 170 imagoas bred frea inds ’...\.d f‘-.:\les. leg-
ttive rosulis wore 2lco cotained in the experiiieats of 8. ¢, Shevelhicuko,
+ho investizated 1,965 larvas and nymphs of Rh. rossicus cviained from
;‘*Lect d femnles.,

{ V. P. Ronanova and V. P, Bozhenko (1956) rogort that D, norinstug
.--.c %S are cc.n:xble of transaitting the tularenia pathogen transovarially.

P *sby, no trancmission of bactcria j1as o’o.,erved by lsxrvao at tho ti-e
. Jlordf- sucking, although 18,800 larvae were fed on 94 whaite mice. In
ne imcs’ci’*ﬂ.‘cion of 2,100 1arvae by means of iroculation of 70 thite

:‘ o3 fowr zesitive experiments werc obtained. Tho Leeding of 1,0C0

Ty

3.

,.p shs on 90 white nice caused diseaso and doath feom tmaveiain oo
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A,

dce four mics dlcd of tularcmin, liatwro ticks (33 £nles) 4id ook
rancait the infection at 4o Lina of feeddng o guines pizs (L0 %
¢ guinoa pig), On tho investication of a suspension of 135 st

vl
icks (threo ticks per blolozicnl tost) tulorcil. bactenia ware found

B 9
L83
2

e

O fn

-
-

Lo Diological tests,

Thace data chow that while tvsncovardal tranc~ission is encowalow
2d, thovsh rardly, tho nuaben of Lroioxia Boing trcasiiiud to tha o°l-
Eu (g of the tieks odeguats Lol:stinn of tha leite is not produecd
Sozr slont for yoguwlar trerolstica of the vactoria,

Yhat has bosn prosenied aluvy shous ot “here ks bBera 2 conuide
credlo lag in the final dovelopn.at of this pieblia, Araavanily, tho

LR ZCA S A
-

stateont 13 more roliabla 4hat in ticks wroncovedad teanemdzsicn of
sularonia bacteria is of no prostiesl sigeiticmnee in tho eplzse Loloyy
pf tulorcada,

The transmission of the saticgen feca ticks to ths andanls is rew
2erolished by nyuphs (dnfected in the losval stnzo) and by malare indie
- ¢#iduals of the ticks +tha nazsos of Uhisll fecd en esvinals nighly coasi-

tivo to tularenia, In this comlietion Wwes and hosstors, waich faocd
~

211 the phoses of cemo spoelss of vicks, dosesva the gesatests atteontion,
£ izzortanco in tho spread of lareaia tactoria ars ticks Jiving ia

rodent holes, Lwdes laguri, I, epvongphoious, I, trimzwicaps, waich
in ; phases of dovolopneut aps prrasitic on sl wild andnmelz (ro-
cats).,

Consideration should also bo given to the posuibiiity ol cifechiv:
ransaission of tha infeetion Ly ceuo spacies of gonasid ticks ond llea
t should be emphasized that despite tho great edoptation of tha tulore
L pilerobe and tha finding of tul-renia in a 2r3e nurer of speeclics
£ moznals (about 48 specicc) spread of tho infection 2uonz thon is uce

7 not so active as might boe cimcetcd, It is perfectly obrlous tha
refinite conditions are neeessary Ior the exisience of the infectious
Lsexse ond for its extensive sprcad over a tirritory.

Tho intensity of spread of the tularenia infection axong a muifi-
ude of susceptible species of 2nimals deponds on the degree of scasie
ivity to the infection ard on those tlological species chapactoristics
uch as the area of distribution, census, nature of the coloniscs, tho
-0gree of contact with othor individuzls and Specles of nonerals and pard
leularly with i:odial ticks, | :

lass spocies of animals of tho first group, wnich constiiutae tho
oin Zecdors of the larval ard nyrph rheses of ixcdisd %icks (ag iroll as
he inagzoes of certain species) account for the extensiva soroad of* tho
athogen in the foci and the transaission of bacteria by arthrepod vee-
ors. Iitensive ¢pizootics are well lmowm awong co::on voles, rator
jats, steppe lemmings, and kouse mice, A small, nudber ol aniials in the

irst cxoup and species in tha second group are involved in tho epizo-
tic ty virtue of their contact with the infected population, ard wuith

i{Cy, "And In The 1nvosiigheici, o a SRSHLASION 0L 2.9 1GL ohs on A3 Lty
).

1INz 1c so smal) that oveg whioa ity nuliinly during a peivied of blas

ecters and play a Secondary vart in the c5.?0111&ti0{1_0f__"’.7)g_ng’f_'._‘_gggp_n‘__,
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2.
T T TG Wil et ckeinetion of o ewloioilic fwong hizhly cenulhi
antatls oo accemplizhad by a cuengo in tho ccolegical citvatien and a
‘“dm.tim in the intcasity of conuact beuean the anirals, 23 a result
{ awclusticn in theoir cinsuecs,d scasonal ciange in the luOdO of 1ifs,

". ch"n ‘0 in Who stimeiwro of the eolent es, cie, Of great nportsnce is
g scas'zn:-.'l.;.tj orf c.unbaet Letwrzon the ::xm—-'l.s end U* voe tors. Tuo 1_11.
Jlucnca of torzaovalturs corditions 145 of twoas . leus sleunificines in tho
dusation of tho pucsevation of the patiiozon i tho bedios oi’ ..ho ani-
wnls, dn the eavdvoniiabl as woll as ia tho vectoes. :
Field :.JJ"”O»’)lu 34. &l davzslignaticons have osiabliched thoe existe
ntavy Locl of u'l._.rf-n in dafindie landoenpo areas of i
'L, vy (Clow ’,/ev, Tucheods, 1955), Th: eloiaentavy focl pos-
oiiity, erusid Ty the constunt nvc';. cs ol dxadial tlels cnd
el o co.x..‘;.:nu 2HEACHNCS GL oLl "ovf.::{ hasts for tha yovugd
or wwe tlelkk, Uader cowdiilions of " ‘iver valley focus tha cle-
i

1’3

J.

focd are locnicd on the ¢ilzvavions ia tha torrain, shich ars ron

seing dnundations and Jor this wvinsca offsr favoraLle coi *:1.1.5:.0}13
or tha ‘x:.‘a.?.La.»:‘.c-n ol Szoddel ticlis ond other ectonavasites and varicus
spocdes of £a7dd ponanls,  In the steonne fock tho sisgnificnee of cle-
; ainxyy foci is acguired by dewvues sions in the tewvain covered with
s sh ('ull".,..;, _:wir::s), by nitural mJ. ariificial forssting, whors a
oaecciiration of CAiferent ..,g\_dc., of miom Js is obheoieved (he"xutcrs
/0les) snd thers thovs are favelable cond ns for the existeauos of
vlelts,  Sprond of the 1.1;..:.1..‘.011 T2 adiaeas ’\.cx: dtorics oceurs fron the
slinentayy fuck nhiin thoro avs uoruoaat‘ cor.l tivas, fou c‘:::*:ﬂl':, with
iw‘l dcrense dn the coasuses of tho basic £rcolos lxarc, scasenal nirpa-
wions, cie, Inthe w ‘:iw: volluy type of 1ocu3 extensivo spread o!.‘ tha

ass

*_‘“Acy 2 ean occwr as the rezult of passive nicration of anirals dur-
i3 a siocd, -The log.ul character of ‘Jl\.:f.‘-'-":'«‘-“j focl facililates the
sk ol sanitizing then,

Consilarablo work done by Soviet investi aktors has clarifizd tha
sie roles and rezulations of tuls -*e;xia. Coiz s3%0l. ccy in the Soviev
nion, At the same time, a muber of problens, uhich r.,qu.'he further
wiails, rawzin unelosr, Throuch the cawple of stidy of wpecific epi-
otics it is necessavy to elucidats succassive nistiwres of tho dcvelcv-
¥ A‘b ol tha epizootic process, the causes of occuyrensse and exbinebion

L epizecotics.,

In va:ious types of focl a more detailed sludy ohiodd be made of
wue means of eirculatlion of the pathazen in zpzeific ~lox .-u.‘u/ foei oo
Zuat oy a.ct:mb on verious 1links of tho oa:.?ootiu. chain, iv night be

s iblo 1o eradicate the focus.
] flext in turn is the study of the exisiontial condiiions of tular-}
-iia in the north of the country, outsids of the arca of c_j.,»r oution o
:":'odie.l ticks, vheore low temperatures in the sumzer can conlributsz to
o olo.._,cJ pirescrvation of bacteria in the ganasid ticks, \...d rossivly 4
'r.c caviyonnient also.
t
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.or speci:ic conclusions about the epizootolozical siznificancs of
1206 % rusrous 2ninals of the sccand zreim in yavions fogd dotailed
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221d &s oo ,_1c:nbal rescarci.

2. Study of tha biolozieal prundcriics of ciralirs
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1o "‘co are similar in different stua ins,
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ko aninals is neeessary.

5. Speatancous infeetion with trloronia kas Toon r2zonded in 43

nectes of wild narmals in the USSR, Lut acstive cpizoolics ara obsowrved
%(ri?.* in scia specles (water rat, ccuon vole, house rmouse, stipze lune
ing). W

cl 6. Ca the basis of an erperimenial study of the chorcateristics
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duz: advores) three types of relations of the animals Lo i:°2:2%don kuva

e;n distinguished wnich deter 'd.ne the epizeotologieal 3l
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stigations it has been showa thot the maintonence of nztu
u_.arc:nia. is accomplished by circulation of the nathozon .-
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DParcutancous Vaceination azainst Biucclloais

G. A. Balandin, I, I. Polyakov, N.P, Prostctova, L. I.Korobov,
Yo.M.Kral', O, Yu, Reznikova, N.A.Chernenkova, N. D, Lobyreva,
~E. G. Tomberg, N. A, Lisitsyna

Preliminary Report

o

Roatov-na~Douu State Sclenlific Resecoch Plague Institute
Vaccine prophylaxis of brucellocis which is carviced oni ia
the Soviet Union by mecana of living brucellosis vaccine, the principles’
and mothods of application of which in epidemiolsical practice have
been worked out by P. A, Vexrshilova {1947, 1949), represents 2 con-
siderable contribution to the work of preventing Lrucellosis in prople.
e shall not dwell herc on the immunological and epidamislogical cf-

fectivencss of the vaccine, because data on this subject have becn geaq

cralized on by P, A. Vershitova and A, A. Golubeva {1955).

Vrhile vaccination o .n.nst bruccllosis, a3 is scaon from this
worlk, cannot be considered ‘Lo have decisive significance in the mattes
of prophylaxis of this discase, still, according to the parizcily justi-

fied conclusion of P, ¥, Zdrodovskiy (1952) and V. M. Zhdzuov {1954},
it is, by virtue of the epidemiological characteristics of this infection,

undoubtedly one of the main agents for protection of pecople against in~
fection with brucellosis through direct contact with souvrces of infectic

in animal husbandry fz:ms3, where otier measures against brucellosicl,

including a special routine of work in caring for animals sick with bru
ccllosis, are not very cffective, Hewrein lies the preraise of specific

vaccine prophylaxis of brucellosis which, howevezr, by viriue of the im:

munity characteristics in this infectious dizease, delinitely needs an
‘increase in its immurological-und, thercfore, epidemiological effec-
tiveness. In addition, there is an urgent practical nced for simplifica
tion of the mcthod of vaccination itself as well as for the development

of a revaccination method which, as is well known, "interferes" very |
much with residual irnmunological (part:.cularly allergic) reactivity of |

the wersons vaccinated,

Here, we shall not dwell on the subJect of the number of
times immunization should be carried out, which even with the use of
living vaccines is of decisive importance in producing a2 postvaccinal
immunity of high strength, which has been shown in anthrax by L. Pas
teur (1884), L. S. Tsenl:ovskiy (1883-84), N. A. Mikhia (1942), in
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olagae by Ye. I, ;{oroL..ova (19.:0), and in tularemia by B, Ya, El'beri
(1950). This problem has not been siudied in brucellosis, althouzh in
this infectious disease, from our vicwpoint, it desexves special atten-
tinn for a nuriber of reasons. TFor the purposc of reproducing a post-
vaecinal inmmity not only from the viewpoint of siraplification of vac-
cinziion mailiod but, chiﬂ*'ly, from the viewpoint of its rcsults, the
ractiiod of a.d;nini.s:: rinyg the vaccine i3 of more than a liitle iImportance
Taus, accovding to the data ol A, M. Dezredka (1925) and M. A, Mik-
nia (194 ?.), intos dumal vaccination »oninst anthrax is mere elfcctive
“han sulcricacous injaction of the vaccine. 3imilar results hive been
oliained by Tz, I. Kowobkova (1955) .ia the experimental study of vac-
cine propghylanis of plague, '

Thc immunological effectivencess of vaccine prowhyb.m., of
oruczllosis in experimental investizations on guinea pigs in accordancs
with the mcthed of the injection of the vaccinal strains of living bru-
cellzs bis been studied by P, A, Verczhilova (1947, 1949, 1950) aad by
N. £, Zeukova (1956). Thus, according to the data of P, A. Vershil-
ova, a5 the result of subcutaneous vaccination of 32 guinea pigs with a

all L2 jeinea pigs were resistant‘not only to onc but even to five infec;
iive Joses of brucellas of the B. melitensis type after one month, At
1e same ilne, of 13 guinea pigs vaccinated intradermally with
226,090,000 mzcrobca of the Bruceclla suis 22 strain, which is not patt
1ic for these animals, only nine guinea pigs (69.2 percent) were re

sizlzat 2o five infective doses of brucellas of the B, melitensis type
clier tha carme inferval of time. According to the data of N. F, Zen-
wva, all the guinea pigs, both vaccinated subcutaneously (eight ani-
13} and percutanceously (six animals) not only with 1, 000,000,000 bu
alco with 500,000,000 microbes of the dry living brucellosis vaccine
IOXG [acxeninhc Research Institute of Epidemiology and Hyuier
wers immune to one infactive dose of brucellas of the B, melitensis

& two montas after vaccination. Ag the same time, in the experi-
e*z of P. A, Vershilova, only 18 animals (86.0 perccnt) out of 21
n2a pigs vaccinated subcutaneously with 1,000,000, 000 microbes of
a a.ccine strain of brucellas, "BA", were found to be immune after
tiie zame interval of time to this infective dose of brucellas of the B.
mclitensis type.

From what has been stated it scems to follow that, accord-
ing to the data of P. A. Vershilova, the immunological effectiveness
of intradermal vaccination against brucellosis is less than that of sub-
cutaneous vaccination, while according to the data of N. F. Zenkova,
converscly, percutancous vaccination is more effective than subcutane

of tl.2

r-

doce of 1,000,000,000 microbes of a vaccine strain of brucellas, "BAY,

ré
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lous, Howcver, as we shall see below, these data, which separately
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are of cona;dbrablc thcorctical int.crc..c, are not comy. .. .+hle with o.e
another,

First of all, in he expcrimcnts of P, A, Verxrshilova, a vacH
cine strain of "BA" bruvcellag was uscd for subeutanceus immusizaiic: ‘
which had been kept in the bodics of guinca pigs infecied wilty 1,060,000,7)
microbes from 20 to 40 days in 39 percent of the aniinals (in 16 out of
18 guinea pigs), and two months afier the vzccinaticn, in 50 peicent
of the animals (in 31 out of 61), whereas the B. cnis strain used S5
intradermal vaccination, injected cubcutancously in o dose of 1,022,022,(0)
raicrobes, was no longer found on bactesiological evamination on the
30th day in the moajority of animals (Vex sX-1lovu, 1947).

In addition, as P. A, Vecarshilova warites (17508), Pdor i
purpose of creating siroag xmrnum.y it is necaosavy to inoculate ...

4
a dosc of living bruccllosis vaccine whish would plovide or 2 vaps };
‘I
L
s

I
seeding of the organism with the vaccine culiure and en active immaun-
ological reorganization of the body, pioduciay prcolerzed siiranlation
of the nervous and rcticuloendothelial systems', Ind ber ox perlments
on guinea pigs this was achieved by mecans of sulcuiancous inceul iion)
of 1,000,000,000 micyobes of brucellas of the "JA" st;.-ain, vshich had ]
the B, suis 22 strain, which, incid«ni,ally, kad b en m_;»c..\_d into guia-,
ea pigs in a dose amounting to onc-fourih of the Jdose of the "DAY
strain of brucellas.

Secondly, P, A, Vershilova in her experimacais maode use ot
the "BA" vaccine strain, while N, I'. Zenkova made use of the NUEG
vaccine strain, The degree of residunl virulence, which plays the
main part in immunogenesis, may be highcr in the lattesr than in the
"BA'" vaccine strain, which, for cxample, occurs in the vaccine strain
of brucellas, "M" (Zdrodovskiy, 1953).

In addition, the experiments of N. I'. Zonkova are clearly
inadequate for the conclusion of greater immunological cffectivencss
of percutancous vaccination, because they were performed on a very
small number of animals -~ two-six guinea pigs.

From what has been stated it follows that postvacciral imm- }
munity in brucellosis in guinea pigs can be reproduced not only by
means of subcutancous but also by means of iutradermal and percutand
eous vaccination, It is not possiblc to spealk of zix advantage of one
method of vaccination over the others on the basics ol the investization:
of P. A. Vershilova and N. F. Zenkova. IHoweves, in this connection

4 Eovewe

on the immunogencsis in the skin., 'Problems associzted with skin
immunity", writes N. F. Gamaleya, ''should be studied in greater de-
tail,_becanse much in this field is still unknown, and at the present

—_— 1

we should adhere to the opinion of N, F. Gamaley.., which he expresscd
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cime it is roi being studied by cayene. This siudy wiil assist in clarifs
iagacuy problerns of 1x“rn‘.'.::.',"'
As fow oo the siudy of the sero-allexgic reactivity of persons
sukcvlnicensly v ccin;’.’cc. amalazs Brueellosis aad the epidemiological

S - e et . - weeme. 4

]
.

thed of frnorunization are concernced, in this
w= 22t of I. P, Druzhinina (in

cflecliveacss of i mae
ccanasllon we amy ol only ©orc wlLolis
wanucesi 2) ﬂnd N, . Zenliov 1,;3)
I. P, Denzhininn sooorlsd dhe woouiss of percutancous vacci
ton {fance surfrce of the midlle J‘.iz-c‘ ¢f e forearia) conducted in
Qate Hheestaya Chlast by worlicws of ihe 21iL5G, who va.cc*na:.cd not
czly thowe who sheved a negative ceaction fov brucsllosis but these wh
} 'Lrvcd a positive reaciion, including thase svho had been sick with the

v *

x.uc.l.!lj ovart foirm of this falcelisus disease, This, for antirvely un+

Py

0 ~o ot
©

O

s3ibilily of drawing \.OL\CI!I..:.OT:’; czccavding to the rezults of study of
s method of vacul.zc propiylaxiz of buucellosis, The cesulls of the
siudy of the sero-allergic reaciivily of those vaccinated ave shown in

Wable 1.

ce b
s

Froca e data preceatzd in this Table it is ceen quite dis-
tincily that percutoncous vacciuniion against bruccellozis accounted for

a2 mazrked inerezce ia the sero-".llcraxc .;c...ctlvu.y of those vaccinated,

1952), beth by the Iluddlesow tect and by the s!un-allc.r;,xc test of Bur-
net, it was most pronounced two-2arce aad £i- - montihs zfier vaccina-
tion (4.9 and 4.1 times greater than the original by the Huddleson test
and 5.2 and 4, 3 times greater by the Surnect test).

In Table 2 the comparative data of N. F. Zenkova (1956) ar¢
presented on the sero-allergic rcactivity of those vaccinated percutan/
eously and subcutzneously with dry living brucellosis va.ccme of the
NILEG in the KazSSR.

I'rom the data prescentcd in Table 2 it is scen that not only

i
!

2%

ereuiancous but also subcutazneous imruunization of people against bru
c¢ellosis by means of living vaccine dees not always cause an immunol-
;czieal reorganization of those vaccinated (12 percent by the serological

taneous vaccination was less iramunogenic than subcutancous (by 1.2«
1.8 times)., However, according to N. F. Zenkova, this did not have
any negative effect on the epidemiological effectivencss of vaccination.
In the study of the epidemiological effectiveness of percutan
cous vadcination against brucellosis positive results were obta.mcd by
both I. P. Druzhinina and N. F. Zerkova. Thus, according to the datg

of I. P, Druzhinina, in the "P'" shcep-raising sovkhoz, which was af-

rotandable reasons, somewrialb coonpiicates but docay nat vule out the!

whereby, as is charzc.eristiccfa vacw..mc-‘,;:oduccd bincellosis, afier
svbcuaiancous injection of the vaccine (Verchilova, Feder and Polyakoy,

reactivily and 44, 3 percent by the allergic rcactivity), whereby percu-

l
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' o Table 1 l

. Sero-Allergic Reactivity of Persons Pucm“m.ouxl,r Yaccinate
against Brucecllosis (according to I. P. Druzhinina Maisuscript, 1951)
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We HEXOBINO o | = 4.9 411 24181 — | &2 ;
D 1. Where vaccination was condu«,ted 2. Those rcacting positively (in
%); 3. By the Huddleson test; 4. Before vaccma..,lon, 5. Time after
vaccination: 6. Months; 7. By the Burnct skin test; 8. Before vac-
cinaticn; 9. Time after vaccination: 10. The "P'" gheep-raising sov-
khoz; 11, The '""S" sheep-raising sovkhoz; 12, The "A'" meat and
dairy sovikhoz; 13. The "U" kolkhoz; 1l4. Privolzh'ye settlement; 15.
On the average; 16. Number of times greater than the original,

fected more by brucellosis than all the cilier foci used by the autior tc;-
gether, one year after vaccication six patients with brucellosis were !}
found, including one vaccinated and five nonvaccinated persoas, and |
two years after vaccination 21 persons became sick with brucellosis;
of these six had been vaccinated and 15 had not been vaccinaied.

In a comparative study of the cpidemiological effcctivencss |
of percutaneous and subcutaneous vaccination against bruccllosis N. I,
Zcenkova determined the fact that six months after vaccination in vari-
ous foci of infection among those vaccirated percutancously from 0 to
0.8 percent became sick with bruccllosis {on the avercge, 0.28 per-
cent), while among those vaccinated subcutaneously this figurc was

0 | from 0.7 to 0.8 percent; a vear after vacecination 0.5 ncrcent (10 perg
—— 178
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Table 2

Coraparaiive Scro-Allergic Reactivity of Persons Dercutancously
w:l Cheuinrously Voccinate ’:‘;?,in 3t Daroecellesis (alier Zenkova, 19506)
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mlveat De tluiihiey 0. Poecnutas eously; 7. viancously; 8. Mo. of
tlaes greoateor thaa percutancou: maethud, i
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z0a3s) Became sick among those voccinnied percutancously, and 1 3 pey-
cw.. (15 pexrsons) among those vaccinated subcutancously, From what
has been sizted it follows that percutancous vaccination against bru-
cuilosic was epidemiclogically 2.6 tm]u.s more effcctive than subcuian
cous voscination,

et only the lower orucellcs,is morbidity ratec among those
viecinzizd then the morbidily among x.thC not vaccinated is evidence
c.l ize .pidezalological efiectiveness of ’p ercutaneous vaccination (ac-
cosding to the data of N. F. Zenkova, in various foci of infection it is
frem four to scven and even 11 times mowre eifective), but the increascd
sero=-alleragic reactivity of those vaccinatad after a sccond chance of
secoming infected with brucellosis also aticsts to this.

As is scen from Table 2, the scrologic and allergic reactiv+
ity of those vaccinated percutaneously increas ed again by 1.8 times by}

the Wright test (in 66. 6 percent of the vaccinated as against 35.9 per-
cent) and by 1.7 times by the Burnct test (in 58.6 percent of those vac
cinated as against 34,4 percent), following a natural reduction of it tod
wnrd the ‘end of the first ycar after vaccination, after the next year in
the midct of complete health of those vaccinated. This, according to

—p——
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et b m e e
the opinion of P, F. Zdrodovakiy (1953) is cvidence of contact vein. tun
those vaccinated and sources of brucecllosis which did not ci:use the dis}
ecase but rather a natural "revaccination'',

A gimilar phcnomenon was neted by I. 2. Diruzhinina with
respect to part of the workers of the "P" ghiesp-rrising sovli.lics, wio
prior to subcutaneous vaccination had reacted negatively for L.tucellosy
is and who by the nature of their vroxlk a.ctivity ad oppoxriunitics of Lo~
coming infected from shcep sick with baucellssis but who were
13 a.nd 19-2C months afu.r veccination {sce Table 3).

Nt 's»u'/

Sero-Allerzic Reactivity of VWoxkers in the "P"Sheep-Ralizing Sovkhoz

Vaccinated Percutaresusly against Diucellosis VWio IIad..;no'.v 2 IMegative

Reactions for Brucellosis Prior to Vaccination {aiter I. P, Druzhin-
ina, Manuscript 1951)
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1. Categories of persons vaccinated; 2. By the Huddlesoa test accord
ing to months after vaccination; 3. Dy the Burnet test according to
months after vaccination; 4. Months; 5. Investigated; 6. Of these
th+ number who reacted positively; 7. Those who had 3 chance {o be-

cceuwse infected; 8. Those who did not have an opportumty of becoming |
infected. :
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These are the results of the analysis of data in ihe literatuxrd
at our disposal on percutaneous vaccination against brucellosis,

Our investigations were along two lincs, Oa the one hand,
G. A, Ba2landin, I, I, Polvakov, N, P, Prostatova and I. T,

Knrohov
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olozic1l ¢ffeciiveness of percutancous and subcutanceus vaccinations
of these anlnals with a vaccine sirain of brucellas, "BA'" (B. aboutus
19 sirain) and, on the other hand, under the diraciion of G, A, NRalan-
din in Livasnod*r"'iiy Kray (Ye. M. K::‘l‘), in Rostovslaya (O. Yu.
Razanikova, N. A. Chesnenkova and N, D, Bebyreva) and Stalingrad-
skaya oblasts (. G, Tombers and I¥, A, Lisitsyna) 2 study was m..de
of the sero-aliergic reactivity of prrcons percutanctously vaceinated
and revacceinaiad with lving br acr:llosis vaceine of the ISM fTastitute
of Enid¢mioloay aad .1..\(.1‘0.‘1010"‘/] of ,l e feader
U_oR. and the epideniclogical ellcclivenass f
s of brucellosis,

‘his ractiod of prophylax

ing this article hove not ticn completsd, w2 can g:iil ponsent some’
daia on the comnarative development of vaccine brucellosis in guineca
pigs vaccinated (resp. infected) subcutancously and percutancously wit
different doses of bruccllas of the "BA" strain as well as cexriain com
parative data on the iminunogenic prosertics of this strain of brucellac
depending oa the methed of vaccination cf the animals.

The characteristics of davclopment of vaccine brucellosis
depending on the method of infection of the guinca pigs were studied by
meanas of bacteriological exaraination ol these - .imals, infccted sub-

and 10,000,000, 000 microbes five, 15, 30 and 45 days after infection.
In each experimental group of animals there were five-10 guinea pigs.
The results of the investigations are presented in Table 4.

should lilze to note only that generalized vaccine infection in guineca pip
without which postvaccinal immunity against brucellosis of sufficiently
high strength cannot develop, in P, A. Vershilova's opinion (1956), is
produced either by subcutaneous injection of 1,000, 000, 000 microbes
of the vaccine strain of "BA'" brucellas or by percutancous application
of 10,000,000, 000 microbes of the same strain of bruccllas,

In ~ddition, {rom Tablc 4 it i3 scen tha® subcutancous injeco

plicz.. >n of Lrucellas produces a rapid (as early as alicy nvy days) dey
velozmnent of generalized vaccine infection and a rapid {by the 45th day:
complcie elimination of the pathogen of the vaccine m.fs.g.nou., process

in accordance with the statement presented above by N, F. Gamaleya
concerning the role of the skin in immunogeresis, which, as is seen

bl asa Lot tiE -~.«M—--.~-.--.o —— o o oom——

in oxperimeats on m.u..»a. pw made a scudy of tiie com; saraiive Iimraund

ray of 2{edical Sciences

Althoush our eiiporiracalial investipations ~t the time of wril<
S

cutaneously and percutancously with a two-day agar culture of brucells:
of the "BA" strain in doses of 1,000, 10,000, 1,000,000, 1,000,000,0

Without going into a detailed analysis of the data obtained wq

tion of brucellos produces a relatively slow and thza mowe prolonged |
devel .omei: ol brucellosis vaccine infection, whereas percutaneous ap-

e

pa™
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from the todies of guinea pigs. V/hat has been stated is to some degrqe
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iroin Table 5, has a quite distiacl *nfluence on the developmant of im-
munity to brucellosis with respact to the yosistance of pescutaneously
vaccinatzd guinea pigs to superiafection with brucellas of the I, ma.l.
tensis type.

Table 5

Cumparotive Resistaince of Guinea Pizs Vaccianisd Subceutancously anc
Pcrcvu-ncou.,ly '1~" Brucellas of the B, abortus type ("DA'" Vaccine

Sirain) to Superinisction with Biucellas of the B, Meliteansis type ina
Dose of 10 MMicrobes

-~ v e v

Na

PLHUERE0IIIE HOS00IED 1], Sesttmnnousinne saxouno 10 o

]
IR N u 25 Te é

-J
t‘

E) T 1

' i} y
e | 4 San Delurnyn-

Sh A - -

: s | S B s em o
i, Hlie : couax :‘.1321_!5:::- ot w-l %) ! i
nyuaiet) ) sia iflll'-m'fef) * Y }
- ]

0 4] 0 y 10 9 1 no
.'li }0 19 1 16,0 10 8 2 ;38 : f
AR 0] 9 1 10,0 19 6 4 10; i
] Sourjoanf 15 15 0 ) 9 9 0 } ’

1. Time of superinfection after vaccination (days); 2. Vaccinated su
cutaneously with 1,000,000, 000 microbes; 3. Vaccinated percutaneou
ly with 10,000, 000,000 microbes; 4. Mo. of animals; 5., Of these the
numbar; 6. Infected with B, melitensis; 7. Which had B. abortus (ir
foctious immaunity); 8. Presence of immunity (arbitrarily, in %); 9.

Control. ' , |

From the data pres.entcd in Table 5 it is secn that percutan-]
cous vaccination of guinea pigs with 10,000,000, 000 microbes of a vac
cine strain of "BA' brucellas was responsible, as early as three-five |
days after vaccination, for a resistance to superinfection with 10 mi-
crobes of the B. melitensis type of brucellas (in our investigations,

- live infective doses) which was two {o four times greater than subcu-~
tancous immunization of these animals with 1,000,000, 000 microbes ¢
the same vaccine strain of brucellas,

It was also determined that guinca pigs vaccinated percutan-
L_ously gave negative sero-allergic reactions for bruccllosis one, thres

R
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days aster vaccinaticn (with an average agzlutination titer of 1:59),

- e o o e

T = : g : I
and five days after vaccination. Guiuca pigs vaccinuied sulcutinenusly
reacted positively in the Huddleson test and Ly the Waight fvel five

with ncgative brucellin reactions in the Duenci test and with n nowinal’
phagocytic activity of leutocyies for ani:uals net infocied vwith bDeucelles-
is {index, from 2 to 5). Therefore, ia this case th: ..s.;.o-'\llcm C Q-
organization of the vaccinutod (;csn. inloeted) oron .u..m, Wi hich ii 2,
A, Vershilova's (1958) opiaien is essenticl, was ol o sigalficance in
this case for the develepment of the i [fontious iu munily ‘o u;....;.:uu.,iq,
In this casc apravently the wvanid {as carly as on the day ofer vaceina-]
tion) and active sceding of the vaceincied o‘,,..ni.,-a cenaenlized inlce-
tion) wilh brncellas, which was cchicved Ly the applics’ "2a of a dose o
a vaceine stiain of brucellas which was 10 tiaics {hat ¢l «' dose of
brucellas used for subcutancous vaccianilon o tha scrilfed s!cxx of f.m,
guirca pigs, was of decisive irmporiance indmuanuncgcacsis,

Let us proceed with a prezeataticn of the zesulls of siudy ofs
the sero-allergic reactivity of peresc.s vaccinated and vevnceipnzted ch-
cutaneously with living bruccllesis vaccine of the IELI of th2 MAcademy ,
of }fcdical Scicnces U SR and ..he epidciniological elinciivencss of thisy
method oi vaccination against brvccllousis,

For the purpose of gwmﬂ' the inoculations a sewvics of l'y
11vmg brucellosis vaccine which contzined 1,000,000, 000 inicroLes
per drop in a single inoculation dose (after dilution of it vi Lh oo
ical saline solution) was used which had been prepar=d spec ll/ oxr
this purpose by the Institute of Epidemiology and ‘Jvcrobm gy of the
Academy of Medical Sciences USSR, In parallel with this 5uocu ‘vneour
vaccination was carried out in 2 number of foci ¢f brucellosis by rancan:
of the same series of vaccine which, however, contained the usual nu.r.‘
ber of microbes which are utilized in vaccine prophylaxis of brucellos!
at large in a single inoculation dose, "

Vaccination {subcutaneous and percutancous) and revaccina-
ticn {(percutancous only) vere carried out in the sheep-raising sovkhoze
and kolkhozes which were unfavorable with recp:cet {o brucellosis of
shoxrt-horned cattle, and in meat combines whizh slavgaiored catile
sick with brucellosis.

All persons being inoculated against bruceliosis vrere first
investigated for brucellosis by means of the Huddleson and Durnct .
testa, Only those showing negative rcactions were vaccinuted, while
211 those previously vaccinated wexe revaccinatcd'regarc.ilcss of their
scro~allergic reactivity for brucellosis. '

The side-effects producad by percutanecous vaccination and
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U.¢ reactivity of those being revaccinated percutancously was so sligat
that it was practically unnoticed by the persons being inoculated them-
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selves ond

of those vace cma.tcd and revaccinatad \.ms studied by the iluddleson and

tigations axe shown in Tables § and 7.
2ble 6

Dosivrectial Cero-Alluvyie -W‘.»..v../ of Pcople at Various Intervals
oo Morcatancoul and Sulceuvianceuns Vaccinalion of Them with Dry

v s

Jaiviag Sevcellosis fﬁccmc of the IELIol il Levduny el Madial Selzxs W

W o A st e w—— v —t—

/‘* [ ("‘) . /..3 BT L ATLENNAMNE iJcero gaaru~
Ceonse m.,,,!‘“‘o ( - d~- [N+l !‘(-;- D | X~ u D4 P;.”:_’:;ﬁ?':,‘:g‘-‘ :
g FFPTS R %) ) T T )
SR 3 26e, 3wl . 3 wud. g ey - —_—
2031- ] @ . . 2 . ,"3") . 12 €CJ0-laa1eD-
[ i3 S| wil-d S0 e o0 % e | W | und- % 1 aorsi- f:!'lt‘@
i neekyy Kl
pax pax pax pax L’}‘(X) <)
@:’.‘)axuu:x:z SC3LLUSIE HAKORMHO
0--i20 1121 ) 61 [E64 ] 18 (1401 18 [ 149 ] 2% 198 | 228 | 347
bogsl 2 | z9 | oae fasa | a7 lasz L 4 | sa | 9 |83 | a2y 1265
S0l 47 23 ] 89,0 8 {170 S (170 3 64 | 3,0 | 234
@BQz:unm:pocau::uc 0 K0 Kii0 .
0N—189 24 8 12351 11 |323 9 1265 6 177 | 588 )
—c0 | 44 | o [zoa | 1 [2s0 | 13 [ | 8 | 137 |t5e ]| 520
301 —439 H) 81 | 340 15 1100 33 | 253 46 1 30,7 v

Key: (X) -- Huddleson test; (B) -- Burnet test; (+) -- posi

"ve test; (-) -- ncgative test. 1. Time after vaccination in days; 2.
‘cral pexrzons examined; 3. Of these, the numbher which reacted: 4.

on (in 95); 7. Scrologically (X); 8. Allergically (B). 9. Vaccinated
w2 -c.u’c:.::. usly; 10. Veccinaied subcutancously.

, From Tzble 6 it is scen that as the result of percutaneous
coplication of living brucellosis vaccine, even in 2 dose of 1,000,000,000
microtes, neither serological nor allergic reorganization was noted
50-150 days after vaccination in 50.4 percent of those vaccinated,
wihereas in those vaccinated subcutancously the negative result after
this period of time was shown only by 23,5 percent of those vaccinated
that is, 2.1 times less. Passing over, for :'.e moment, data on the

caose giving the incculaticns, 7The scro-ullr-r"ic reactivity

Durnet tesis at three periods: 50-150 days; 151-200 days and 301-45(
Crys allexr vaccination and cevaccination., The results of these inves-

a.bso-.... numbers; 5. In %; 6. Total which showed a positive reac-

——yn I LA
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‘state in those vaccinated subcutaneously, Afier percutancous vaccinad

Table 7

Postvaccinal Scro-Allergic Reactivity of People at Various Intcrvals
after Percutaneous Revaccination with Dry Living Brucallozis
Vaccine of the IEM of the Academy of Mcedical Sciences USSR

e - -

@ @2.‘.r;:po-nnf.o necae 0ear0 poariransio

Peaxuna io pe- Cooxit coce | Licro | 7 Fetuxamisiint ROJOLIIIGA LD (7¢-
paaskriize | ofcacio-] | o - _(-z /°‘° n %) o
DIKWMGAWE ¢y B guax g0 i" = **‘_ (. ::‘.;c&.o,;'g ﬂ«'«“-”l’lﬁo:
' : . WGl DL T
> adll e SN NI
b
X-B-—- £0-15) 3 13 71 7 7] 759 250
. 151-&°0 a3 15 12 S 2 52,6 253 b
X483~ £9--150 15 | 5 6 3 1 2.9 2606 .
- 1 151—36) 27 6| 8| 8] 5| 503 anl
. 201 —459 5 | n|22!n 9 | 623 37
X+D+ £0—150 7 1 v | 4| V] na LA S
. 151-3C0 13 | - 3| 5] 5 6uS 770 ¢
. 3ul—450 3 3| -1 5 S8 | 625
X-B+ - £0—1£0 23 7] 2 4| 10| 3251 €09
. 151—C20 15 6 | —{ 2| 7} 133 co !

. 301 -420 14 2 -— 6 6 42,8 55,7

Key is the samc as for Table 6.
1. Reaction before revaccination; 2. Time after revaccination in days;
3. Total persons examined; 4. No. which reacted aiter revaccination;
5. Total reacting positively (arbitrarily, in %); 6. Serologically (X);
7. Allergically (B).

serological reactivity of those vaccinated 151-300 days after vaccina-
tion, we consider it necessary to note that allergic reactivity of the

skin {positive resulis with the Burnet test) after percutancous vaccinad
tion developed within the limits of our observation period (450 days) ir..’
a diameirically opposite direction from the devclopment of the allergic

tion it gradually but steadily decreased, whereas afier subcutancous ¢}
vaccination this condition gradually incrcased.

¥From what has been stated it follows that vaccine brucellos!’
produced by subcutancous injection of living brucellas follows the rulcj

=

and regulations of development of this reactivity in a natural brucello:is

infection in its allergic representation. A vaccinal infcction produced

— 08 e
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u/ percutzniovs application of Lruccllas is a somewhat distinctive in-
feciinus srocesa, in which the spaciflic allerygization of the vaccinated
o:ruanism dovelops net oaly in o smaller nunber of those vaccinated

1.7 pcvcmt as a;alast 44,2 perceat) but alco in a shorter period of

e X

than witer subcufznaeous vaccination, ‘Tuis unigue phienornscnon ocy

csoingt Jhe bachiground of alimac: ¢ .2l serolsyical reactivity in
tiose viealw ied .u..cu:.am,ovsl/ (35.3 percent) and those vaccinated
p-':.'c\z’.'a.....u. 13 1/ (34.0 pexceni).
‘wig very interestiny nh:.-nomcnon. roted specifically in a
groun ol Lirsons wevaccinated pevcutar.cously wiho prios to revaccina-

slon Lid wsacted negniively for brucclicsis (cee Table 7), which vwe de-
’:. smiacd, .norumf..cly, ona .,mc.l_ quan.,l.y of matesial, requires mr‘
ther staudy, IPirst of all, it will possibly enable us to ”11*-151 ceriain
i :\.t ves ia the mechanism of development of irnimunily in the skin and,
coadly, will make it casiexr for us t differentiate scro-allergic re-
sticns for brucellocis in persons naturally infected with biucellosis
ad pecple pexcutaucously vaccinaied against this infectious discase.
As far as persons ave co*xcern\.d who wera zevaccinated wit!
livin Lrucellosis vaccine, those of them who prior to revaccirnation
reacted positively in the Huddleson test prezerved this serological re-
activily fo* a longs.r period than those who showed a negative reaction
{ eec Table 7). The same thing was noted with respect o the allergic
caciivity of ;,ho.:e rcva.ccma.u.d who kad reacied positively in the Bur-
net skin {est before revaccinatioa. Flowever, thesc changes in the
sero-zlicroic reactivity in the dircction of a recovery of it, preserva-
tion or intensification in it were not observed in a considerable numbe:
cf those rcovaccinated not only in the remoete (30.35 percent) but also in
e iramediate periods (37.0 percent) after revaccination., Therefore,
2rcutansous revaccination against bruccllosis, despite the additional
antigenic stiraulation by nonpathogenic brucellas of the vaccine strain,
Ly far does not always cause the appearance of positive changes in the
" .erolozicel and allergic reactivity of those revaccinated, attesting to
“recovery' of lost or declining postvaccinal immunity to brucellosis.,
V7ith respect to changes in the serological reactivity of per-
sons vaccinated percutaneously and subcutancously who had reacted
ncgatively for brucellosis prior to revaccinaticn and who did almost e}
actly ke some after revaccination, more will be said below, 3
Thae epidemiological effectiveness of percii~neous vaccina-
lon cnd revaccination against brucellosis was recorded only in those
i Zuel ol lie infectious disease where those being vaccinated were actual
; .y threatered with the possibility of infection with bruccllosis -« in
! cnimal husbandry farms by aborting sheep and at the mcat combines by

""'n_yj"_-_n_n_:n"d caltln sick with brucellosis s‘au chtered for meat, The
results of this record are showrx in ’l‘able

187
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L cutqie casly 3.9 niecent
.
v

!.!..aw end continucd from poevious p.;u.j 19. Percutancoualy; 20, Re
vaceinated percuiancously; 21, Mot vaccinated; 22, Bzeame sick with
'>ruccllo-.:i3; 23. Vaccinated suliec’ aseusly; 24, Vaccinated percutan

ously; 25, Revaccinaied; 25, 1ot vaceinated,

Srora thiz Wl

~

e itds oo ihint eniong those vacceinated sub-
senvas ciell vl brueasilosis; araony those rej=

', ;v.c'.;i.;.."';d, 1.0 2xveent; ainsar i ise not voceinated, 1.4 percent,

e z:dcmmloozcal practice.

whow.as craong those vaceinzicd zercutansonsly no cases of brucellosi
wess ccuad in any of these foci ¢ sct
Bvidence of the epida 'ﬁiolcgical cifectiveness of percutancons
raccinnlion is affordzd not c.ﬂ._,r / the abscnce of cases amang those
vaccinzied percuiancee "‘1/ bil also by the increase in the numbaer of
n3coic vc.cc inated and revaccine: .;rl percula xcously vwho recacted posi-
tively in the ITuddlzson tc..: 121-330 days aler inoculaticns (Tables 6
and 7) This with good reacen con be coasiderad the result of infectioh
of those vaccinated aud vevaccinated with highly pathegenic bruccllas
of ths u,'*"-..mccn vype, waersin the brucellas penctrating into their
woiles pluyed the port of @ revaccinaiing rather than infecting foctor.
1he saias was observed with raspect o seroleogical re cuvuy in the
IIudvleson test in those vaceineed subcutaneously, Sirnilar phenomen:,
23 has been mentioned above, were noted not onl vy in those va.ccin;xtcd
srcutancoucly (Druzhinina and Zenkova) but also in those vaccinated
subcu.,a.neously (Rozova, Cherncnkova, Reznikova, Lobyreva, Kireyeva,
195%4; Pavlova, Sergeyeva and Martirosov, 1955; Zenkova, 1956).
Our investigations on the nnmunological and epidemiologica
efiectiveness of percutancous vaccination against brucellosis are not
7et complete. However, considering everything presented here, we
:.on..ic‘.er tae percutaneom.s method of vaccinating people against bru-
cellczis promising and requiring further study both experimentally and
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Study of the Matwral Focalizatlon of Buaa Dlcsase in
to the Reglonal Charactorisiics eof Zazak

T, G. Caluzo ard M. . Pu-anisev

———

e 2 .
!

I stitute of Zools oy ¢:d tha Tzsiilade of Degiorzl Fullole syl

of the }.‘ cny of Sciences Xaz332 ((Srz-lia) !

Study of the naturel foenlizai-n of di:
bhich ic Acadealeian Ye.. M. Pavlavrskiy, is
>“autic*1 prodlerms not only of uhollc haald

Lo} &

© It has been catunsively reprosentod in ik aloion 1 Lhoo<

Lebicwl bacis of bloloyy ard in the pracitleal cetivily of L ilenl cnd )
vvtnrinary dastitutions and it risntfully cceuplos Lis pooor plioe aueny

p rusber of major naticral ccencaie problens ol nsdicsl, veiurint.y cedd

r aneral hioleglieal significance. ]
[ Trhe ?ﬁCﬁOﬂunOn of matural foczlization of discases 1o mnst elose.y
associated with the geegrapnic conditicns ef the leeallhy, with iz onis

ire cOﬂbinauion of natural~historical circuistances. In 1rhis vretiues, |

khstan is exccpuionally eonvenient, if we uay exeross ourselsos in !

ihio way, for the investigator. The territor anaknsian ic euliz

large. It is fivo times larger <ran the a2 mancs; Lhios-lour

ces

tires the arca of the bnra&ne, ard conauitute coout a fouvt

area of the RSFSR. :

The natural-geozraphic characteristics of inuzlkhstan, whleh ine
223

udes the main area of steppes, semideseris and descoris of the Scuthaa
of the Soviet Union, which are borderecd en the Scuth and Scubheast by
mountain ranges, are characterized by a great varictly of landscanes.
Along with the arcas of steppes and different variants of deseris vith
1 the characteristics of climate, soil, vcgn tation and aninmals inhc:-
nt in them, within the limits of Kacakhstan clearly expressed arcas of
Faiga and forest steppe and, finally, larze mountain ronges ay cc secn

with a well doveloped vertical zonality. ,
In accordance with the variety of landscape-goographic clrcmistan
ces the aninal world of Kazakhstan is 1dich and varied, and ke czicles
corposition of parasitic arthropods is particularly mercus. liere,
hlong with the taiga forms of blood-sucking insects thewe are coibine-
tions of desert species of ectoparasites. The bicceccnoses of Turrcew
ﬁolcs are particularly rich in paracitic ariiwopods, Ixedial, avzas
-amasid ticks and thrombiculid mites, gnats, fleas, lice, black-Tl1i
nd mosguiteoes are the usval inhabitants of tho burrews holes ol sicy;
rusert crd semddesert landscapes of Xazakhstan.
: Tre landscapes of mountains, forest steppe, and numercus bo
ra:-.ds of inland water bodies are rich in forest stcnpc and taiga s
of ixcaial ticks; the vermin in varicus tlotopss these landscan
Ybundant and consists of diverse comp: “enta. THo characte“istics
the lands capo—geograohic circumsvarc-o. the richness and varietr of &
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jordmal woriad inhabliiig Mazakhstan are the natvrzl basis for extensive
téavelopiant of hwaan ard agricultural anizmal diseasas Loro with the

¢

cphiunsienon of naturmal fecalization, I darcsay, tiere are foir natural
Jecal diceanas haraclerdsiic of Purasia videh ale not knewn in Kazakh-
Sian or vhich mizat not ba expectsd uithin 245 3i.its. Aong with such.
& talza form as ticl=Sorrs encepnalitis is, forms unknoim in ¥azakhstan;
iwhdeh are characteristic of the “25erts in ths Scuth of the country,
{for cxarple, tick<bor:s relapsing fever, leishmaniacas, Papptacd fever
anl othns, Ia the rresont report wo shnll (holl on tha analysis of
tiho nala dissases wdin natural foel representsd vithin the boundaries
ol Yazakhstan, the Sdy of which kas boen made by groups of tho Acadeny
Sclencez of tho : i
Madurad £

“ a0t merne
b4

Oy

-

Yor m T
N2 JazI53,

f
1 o tickboime encephrliils are found in a nezber of

~3C253 A Hazalhsian, Tho area of di RUFA N
wlraation of the kneom foct of thiz i
and in the Altay, I3 ezends thr
asentaln landseare of %o Jepubli
Aa-Tou, in tre Lmediots viednst

[#]
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¥

>
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feeticus dilscase in wost Siberia !

cughout the cntire forest strip of th‘ ’
o inotha foosst strip of Layliyskiy
city ol /lia-Ata, lies the
Ama-Ata focus of ticizborne ensophalitls which is alrcady well knoim |
in the literaiure, Tha T22Crvoirs of thie virus of tick-beine encephal-
itis here have been fed to Lo inizbitanis of meuniain lariscapas-~thel
Altay maraot (Crarmota tzaibacina) #nd the smalleboad voles (Steonocranius
°2galis).  Tiecks (Teed-s rersuleatus arnd Haemaphysalis punctata) have |
n found to be the veetors, :

A secerd distinctly expresced focus of tick-borne encephalitis
in ¥nzaklstan, acceriing to the rescareh data of tke Republice Sanitaryd
Zpidemiological Station (Dr. 5. I. Rybalko and others) is in Vostochno
fazalhstanskaya Colast in the reglon of the Ust'-Khmenogorsk-ZyryanovsP
railroad. This focus lies on the northern slepes of mountains covercd
3uith'mixed {oresi, The reservoirzof the virus in this focus, according
to the data of Profaoss T Zhumatov,‘corresponding rerber of the Acadenmy
of 3ziences of X2z832, are I. persulecatus ticks, R s
{ Snoradic cases of tick-borne encephalitis als0 occur in the sted
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222 .4 forest steppe rezions of the fepublic. Various cases have been
viccoded in Saaipalatinskaya, Kokehetavskaya, us anaysikaya and Xara-
gosdiaskaya Colasts, In these arcas I. pevsulcatus ticks are absent,
and Frovessor Zhumatov has not yet isolated the virus frea the very

[£]

cziien Darmacentor rarginztus ticks present here.

The structure of the natural foci of tularemia lying within the
rcaries of Xazakhstan have their own characteristic features. In
r places of the Repuolic, together with types of foci characteristic
“he central oblasts of tho Buropean part of ths Soviet Union (meado:le
1¢, alluvial plain awma forest), there arc, as has been deternined
cur former colleazee VY, P, Bozhenko, natural foci of the mountain-
Loy typo,which preduce outbreaks of tularciia waich are mainly of
er origin. In this type of focus, according to the same data, new
3 are coming cut in tre cycle of tiae twlarcmia patbogens in rature
22403ds, molluska, fizh and _loeckes. —- -
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In tha Yestern Zore of ¥az33ik D. A. Golov, A, M. iiys
Ve ¥. Tumanskiy cbserved tular:ida evlbronks nong vedanis
with 1929, and V. Il Twanziiy in 19245 Caserited tularenia
observed here in duard scusiilic (20.0-32us Loooacus).  After
such phiznoora uere 1od cean by a:yooe fov o Lo than Llava.  Henuvow,

P LR T . 1 o Lye?
e nliimov il oo 1957) ¢f a tul-

we Xucw from lne repert of P

arenia epizootic in lVest Inz

time ceusliks ware involved 3. kb L shiomn done
" .

S e, vt A PRI | . N
) fsolanad Whe tulaveia poih
vyt 8

» »
» . 54 I SN [P S - Yem %
iz Ladies of intu.scdints seustiks (Ch

ming (L. ;tous lagurus)e Caa of
ossns In za enfonle focus foos
elius Z.turiadivs) caughi in a
in conmncetion with thic ol poc everlecek thz Jatr of L
slachive, Po Lo Famaev and A, D, Lultyonova (1957), who fiul.onad tul,
codaserlivces fron hares ead Zhiplosshalts paailio bieks $a Gl
wrds e {he Cmu River. 211 4ris 13 svidsnce of Lho presoace UL shIin
.4 scidy-alluvial-desert focl of Lularcmiz, asida frea the upas
rooarel foel known previously, in <.ilch the souslik, hare, Sytnen lene
ring ard the desert ticks, Rh. purilio and Ra. cehnsed are the iain
3cbjects in the dizeaze and vecti.ies of Lle infoctioi.
! In other landscape zon2s of Hauzakhstin nuckoats which live in
i a2 majority of fresh water Ledizs o the Jepublic and cecupy a leading
ploes in the fur industry here sre involved in the cycle of tha tular-}
¢ria pathogen. According to the chiorvations of cur co-woikar Te. I,
Strautrian (1957), in water bedi.s whore the muskiat is encountered alo g
with the waler vole (Arvicola terrestils) not vnccnionly tulareaia epli-
ootics occur among muskrai populations. Th2 cases first apraul arong
rvater voles and only later are tie muskrats involved in tho ccizootic,
In those places where there are no watos voles cases of tularcmia are
wlmoin anong muskrats, and, cenversely, mass m tivlication of water
veles 13 accompanied by a very active tularemia epizootic among muskra
over considerable territories, which leads to a marked reductica in t
: census of thess. rodents,

Tlarexia epizootics among mmskrals are acccupanicd by cases
-.:ong hunters and other persons dealing with redents.

the problem of tick-born2 relapsing fever -- its vectors, focz -
ization ond distribution in Xozokhstan is not only of regional but als:
of geroral interest as an irdex of the natural geogranaic conditiens
uncer wliich the existence of natural foei of this infection is possivl
when L1 advances to the North. {
The investigations of one of us (I. G.) showed that the northert
jocundary of the area of distribution of vectors of this infoctich -- t%e
j ticks Cendthodorus papillipes ard 0. tartakovsiyl -~ extend to %430 novsh
latitude. The habitat of O. tartakovskyl ticks is associated with a ;
desert and semideseri landscape. Living literally next to 0. papillin:s,
those ticks are never encountered together with them, just as they =o2
never encountered in the outbuildings or houses of man.

In places which O. papillipes ticks live ore of us (I. G.) prz-.
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<. -...:-v:;x.ze reluprsing fuvele {{-_::, a2 an s 2luy iné‘*»:t”d (- '*r cc-
.,-..m.), Foou the tielks colleciod iore a chrain of gutvochzlas wa
30T ated ~-.1..,a 1as veen z:“mu-..nc iaocux lnboralory and glien '{:o t..a
..-.u::.to.j of Aeadeintoian Yea il Pu-fl.,-:s’.*./.

ra coloniszs of proat send eats (O iy o
i
2

ol 05) \.2\:’.* 212 ined

sostiod 170 0. tu‘b:':wakjl ticks, Salcctlion of n2asple bas also cecurirdd
(r;;..' c.—::»:»;!::m). Jat O taztaliovoiyl r,.LcZ:s ¢:llcatsd in thls arct vy
« CG.) o 2z0)otzd s;.-fa**ts of srircchicieose More than 30 spacies ol
-'-:.'.., Ca par ""‘3.*.:3 and 0, tarieliovsis J
: _,z-cc o Arythor, ara in cunined wiih
vatisu iyl bieks and ara il ..i.r
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P RS boerwasny u‘.. SCLES
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Ll Desd ol fonisare: G loosetrad b wwvw,
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12, Loy whvinr ;-v’, .4’/')-,1..‘121 ex’

NP L e e % -
SoMAia WA as.;wu....--?.

B [ P gt~ ante com e
;..‘..u..-l.. AR B .;iﬁn ;-U.-;v.-'l, tn...\—--

s
Seidy Lyoden / » Coovonl Asina U o z::'.'?:l .‘......n .A,Wp [G s
;;-:}1_.3 o« 2 r."':c.:LJ. u.-ox of Tt Lhocld of Lldd antan 4n the arca of|
dinoributiog ol e Jis Oy wunililioos :.'..i C s '3"..2;*,2:;;7., i made 1% pol-
sinle Jow iy of us TaCe) o dafioiiins the w.listone? of .;pi..-.‘c;c':‘.-’? tes In
thar oozt ocand oo, Asion menolle (Caunsila swh,ubiturssa), saud

RRPRRY 3’.:;.":. visotan 28 ('.'-.'J.‘::'.: An7s)e Strains of sypivceclhioles
icolatod Dot Oor pep] HATS v wsed fo Jafieh the folle '.m:; (Zs G»):
Lo ageszamed Badsches ecus anwiiusf, Lhe Cacpian cowslik (Citellus

.

z.-'!.m ), Cihouls ':*07“ il ( atorlis evovstmii), badzare (les relzss),
1¢ (Canis '“'1::), Taitay Jox (V-J.lp...: cnisae), saiga (Sciga tatavier),

v..J ety oo (Drloctalus rd.;;mtoriu., babot ‘L:"‘ co.owin hauster (Cri-
stes cricatus)s A5 4 scon sSraa this 1list, widd u;.'-ula’.::s, rany carne
iicwes, and a wuder of spoecies of wzlonts were fornd to to susceplibly
Ls the ooivochetes of tick-borne rol ansiinz fover

Liis faforaatiecn considerably cxsands owr idoas of tho strueture
ol t?:: antieel foous of tick-borie ;ml'uw:.n" fover and ils sprcad to
oo &sellingse Chsorwvations of Uhs 1irc and behavieur of carrals
TUlosed cluve ..i otucy dosert movonls peridt us to outline tie cus’cinc
;i..'e rooans ol eireulcilion of “D.LI'OC;‘:C"CCS in rature in tho novth of
Lo o_ C‘_-'.av.'...unl"“; on or thcir vectois.

"o blatezzs of the t"' cizs 0o manillirzes ard 0. taviakovsiyi in
12 nouth of Thelir avcas of "’*‘1‘*@-01, located literaliy r* t to on
sother, are wndoue places in waich cpirochictes are exchanzsd belineen

e

izse Luo spacles of tickse The bioicgas of Ce »apilliges in this ccx 2
vination am at the saza tine tiiz ";.o:,t...ls" of exit of spivochates to
dc.".:sv ¢ aninals (the dog) and pane ' l
'.‘l.e diszzse, tlck-borie ralacsing fever, in poople i Razalhs
«.omiing to the data of the Reprblic Epiderologzieal S2'--ice, &5 ro- |
cuaied i tha Southorn Cblasts in tho areca of dlo""’ouu'_,.. oL Lho tizkg
vaetors Op papillipes and Q. tar‘u‘cov*m. The detoinalontica ol thae i
¢
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L s
ovistenos of typims fever within the boundarics of the Rupublie, trane
ritved Uy ixecilal ticks, 15 new for Kazakhstan publlc health. fihe wegion
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of distribution of crndeade typims faver foel in ths Soviez Unton, wuhind
is tremendous ia its cxtent -- frem the Criiiza to tho Far Sasht ~=
until recant years was interrupizd within the boosdavies of ¥ ~ualkhotan,
whereas fron a zoologleal standgoint (tho existoncs of pessiblo rocor=
voirs of the Iafecetlon and vectors of it) Vazckhstsa stoudld net have

!

*

l baci an axccptione ' !

Al sgocles ol redents ' atod 2o the S of Fazald

hstan, reservoirs of this ty=ue ¢ 1 dlsonce, widle of the i

vectors kot oy o0 spaocins ol tic'i nwe alizxil: Thiracanbor WAl

alli and D. silvarune %02 prescuee, in addibics, ol ~atov:l.coozecanile
features in ccamen beticeen the placis in waich the wn'miorld foci of %l

ricikotisinl disease ar: lceatsd with those in Lazallnisn (ave uws »ea

to sucpoct the spread of this infectlon to FuzSER, Achinily, tasianis

do ~tp

with 1979, lick=borno ityphus fever bezan to be dlasiorsd ia Yazakbsinn
Tha fir3t cases were dasceridad by ove eo-wovkor Frolussor Y2e i, Bovte
ashevich in Alma-Atinskaya -Oblast, ihore the odstznge of wectors
also determinad -~ the ticks D, marginatus aid Hyalcuita vanzata. 1The
pathogen Ixcdoxenus sibiricus was isolated both frow sicl: paople (Bor-
tashevich) and feca ticks (Arkhanzolislkdy).
Tick~borne rickettsinal lever in Ama-Atinshaya Cblasht has 2 woll-
expressed spring-swrisr seasonality (frea April theough July). i
Tho zone of tick foed in pature s been dsiormined ralisbly _‘._’
|

’

the forest strip of Zailiyskiy Ala-Tan, In 1955, Yee e Soartashovich
deseribed cases of tick-borma ricketicial discace ian Scuth Xazalhstan
(Pakhta-Aral), in West Razakistan, and cven.in tho north of the Ropublic
-= in Pavlcdarskaya Oolaste Thore is no duubt of the fact that this ;
dissasc has spread to Kazakhstan censiderably wmore cxtonsively than wes
hitherto knoum. A |
In West Kazakhsian, in the arca of cloyey worrircsd-hicrbaceous
senidesert, one of us (ife R.) found pathozens of tick-boime tyvhus in‘
dirarf sousliks,Caspian sousliks, ard in gamasid ticks token fea ine !
fected sousliks. This finding indicates the presence of a new, ‘nit'ner;~
1o unknora structure of the natwiral focus, where dosert animals w- 013~
1iXSe~ appzar in the role of donors, and thelr ectuparasites como out ia
tke rolo of vectors -~ the gamasid ticks. _ l
Q fever 1s a unique acute inlucticus dicease of pecdle, 2zri- |
cldtural and wild anirmals, the pathozen of ubich is Rickeltsia burnsid,
wnich is widespread within the beurdaries of the USS2e. This discace -}
also occwr3 in Kazakhstan. In the past thres years our co-vorkar (Yoo
N. Bartashevich) detorrined serologically the axistence of this inlecd
tion in alnost all oblasts of the Republice '
This disease, which is of a zoonotic character, has toen
found by various investigators of the USSR in many species of wild
animals. The pathogen of Q fever has been isolated frcu tiae bodics of
ixodial, argasid, gamasid ticks and throubiculid mites. It has teen
drtermined that these ticks ard mites are responsible for the circula-
tion of the pathogen in nature from one species of wild anirals to an-

. oiher and pass 1t from wild to danestic animalse Thoraby, the doumestl 13
o :
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Satorlio sty acints data (1995) wild:
: wntdos ol cnavaiuis, swallous, yel‘l.d:t
: . , ?c'.?.:"::z;'l;s, woednsehioes and greer irchdae
; 3 a0l 1 Nover in 'Z""' tstaa is brovght
Ieeaal b&’ % L %his inte i:.: i: cl sarncstaeiaed oy anthropurglc
i foek .CJ. o:. the pathogen bouran tzhi.c,h

- well developed syranthe
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PUINg, UhR the ccssus of ticks incrzascs sharply and rodents aro mosy
ctive, tha nuwker of sick persons cunsidorably incresscs. In such T
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L Q1A Al Acltural andrals reachcs inposing dimonsions. Thus, in,

ey

lo-_;

CLeteddo s Lo serolozical d“ta, azouatad to the following: in long-hoi
TS ANFR 2 A .29 careent {ccus in tha suburbs of Alna-Ata, L0 pe rcvxt) ar:

]
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o orly Live povecnnt.  Gue pathogen of Q .i\.w'«' wes isolated by Bar'ta..hT
ol 8l5v fven the bleod of a ;:kc:'..cn’c Oy nes na of infocting a guinea !
17
; “herefora, theblank spol” on the nap of tlclc-oorno rickettsial
; ~3es Ras 'caen filled in Uy thesc cuceorvaticns. Kazalhstan does not
A .--ae. - an exception in this recipzct.
! Jn esscatial problem in the matier of study of leptospiroses in
I Taezlfaston L5 the detection of natural foei of pathogenic leptospiras
Fand b iyt

arnd the =ivly of the ccolozical conditions of the focl as well a study

oS Lopteciresis of *'-ricv.ltuml anirals as sources uf discases in man

:.& a5 o 2%z in the cireulation chain of lcpto..pi.ms in nature.

Cou g:-::or.\ers Te Ao Krepkogorskaya and D. M. Shapiro (19+)

siisnl foel of leptospirosis in. the South, Nerth and West of
", The reservoir of leptospiras in nature (lccal cerological

)i tha South of Xazakhstan twrere the great sand rat [l-{nc bC'Ajo

, .;..e crested jird (Ioriom,s tooariscinus), alactaga (Allactassd

), the long-cared hedgehoz, the St lan polecat, the intermedicte,

. e

in 2 leoth of th e Republic, water vole (‘rvicola terrestrisf and
arvest mouse (Miercsys minufus)e '
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Pariousios stuna syranchec:s J. c.c: ntiropes fanimals in co?-
Pt ulih : rta1s ot L sohiaet rith s 2/ and divectly with |
S ITIRARS BRI H
T of antareusic f.'o. 1 ©> mataval focl and the pre- ’
d=ainand of th2 arthroscd {relhor aro rasponsivle fox the
wnclungia mae coasemality of the diseaze -w ay~Jdune (Cartad
chovicn)e  In additicon, in yoars in which thore is on early ard hot 3

5, cocording Lo the data of Y2 . "’n‘u:.s..w.wh (1955), the norbididy

/J, -l).)J: :1..1 Mra-tiinskaya Colast of ;.a,..oS‘?. infeciion with Re mxcui,

?
5 {35 mIecnt) . thereby 1t is characteristic that ccus and shedp
"3 tzinz deiven in the desert repion were infected to the extent

[Gitellus interwediuns/ and tie ciocf souslik [Citellus pyrinoui/

’
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Viithin tie tovndaries of Eazakhelaa this inTzcel’on 2douz wlin i
loptospirosis in pocple has buen detc: wdnnd by crlivral and serologien?
motheds in long-hornsd cattle, shcep, horses and couclse Chavactorlsiils
in the structure of th2 natural foci of local lapitcspiroces s tho in=!
volverient of the pathogen of desevt animals net cenuseed with water
todies by virtue of their habitats in the cyeclee. - Tn co.msciion vith
tals, it would be fitting to report obs-rvations which should attiact
the attention of epidomiolozists and porasitologizise COnv es-crorkor
(Xrophogorskaya) aleng whth ong of us (e Ra) Lz3o0latad yabliosento Lopbi-
spivas of the L. orispobyphosa tyre foea the bodldes of De iarginatus
tiekse. Incse tlcks ucra collected in a focus cnduende for l:uphespiresis
frem long-horned cat¥le. Vork in this area is teinz continvid.

Active accwndation of ratevial on tho sihndy of ithe possibility

¢

Sy

‘ro

of us (I. Ge) 4n 15! and thon continucd by 2 group of imvastlgators
of the Academy I Sciences XKaz3SR, pawrmdttad us to dermonsioate many spi=-
clas of wild vaerteorates ard parasitic arthecpeds vndor nalural condie;
tlons spontaneously lInfcoctod with trucellas and to detoruidng their sus
coptibility to this infection. Lven at the teginning of these iavestd
satlons Academleian Yoo lle Paviovskly and ore of us (I. G.) cxpressad
the idea that in brucellesis tiie nmatural focalization, if cne oxdst
should be of a scuowhnat different raturece Wild aniials and their ecte.
parasites by virtue of thoir symanthrosy in close contact with gl
tural anirals in pastures and in stables, are roszonsible for thoe bio-
coenotic relation of ons group or ansther of aniials succzptible to
brucellosis and their ectoparasitese. Conditicus arc crcated in which
dercestic animals sick with brucellosis can beeoine the reservoirs of
brucellozis for wild animals, and, on the other hand, wild anir2ls can
become awxdllary reservoirs of brucellosis, in which under definite cche
ditions domestic anirmals may be infectecd with the infecticus principle}

¥hile the reservoir of infection constituted by the dciestie
aaimals is under human control, the reservoir asscociated with wild an-
inals exdsts without man's active intervention. I darcszy this can be
tha explanation for unexpected outbreaks of brucellosis where all con-
ditions for infectlon knowvm have becn excluded by epizootologistse
This 1s how wo explain also the facts of the exdstonce of naturally in-
facted wild vertebrates and parasitic arthropeds in a region where cati-
le infected by brucellosis is present. -

Ve have no doubt at all about the fact that further detniled
study of the aepizootology of brucellosls, dlrecied at elucidation of tle
role of parasitic arthropods and wild land vertcorates as rescrvoirs

and tranmaitiors of brucellosis, will lead to the nuced for revicing ar.ﬁ
~larifying the epizootological basis of this discase. !

Of ro less medical and veterinary interest are the rfindings of :
toxoplasnas in wild animals in Kazakhstane De e Zasukinin (1935) found
toxopiziias in dwarf scusliks in VWest Xazakhstan; one of us (T. G.) l
saw toxoplasmas in the Central Asian gazelle and in i..larmediate sous-{

of natural Jocalization of biucellosis in the Soviet Unlen has beea going
on for riore then 15 yearse Cur investizations in Fazakitaon, beogun W) on2

v Wain - i
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- {Pe Ao Petrliohehev at the Siuxth Conzress of lHercblologlsis in Fiague in

- tpresent time in our fields, meadows, forest mencculinrces, otes This
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Investigaticns of Matural Foci of Discciscs in Czachnslovaokia
; Boguwnlr Rosicki

Tha Czcchoslovaldan blologieal p;v.b].ﬂ.c -ras acqurinisd with the
teaching of Yergzonly Nikanorovich Paslovsitiy by his cowtockiar Professor

1950, Sinca that timo, nore Soviet literatwro has berun o ccno in to
us on prodblens of matural focalization of varicus irlsctlows diseisas,
and sciio of owr parasitologists havae begw to siudy vlecd-suckisz in. '
sects and anlr-als whlch enn sorve as reservoirs of the diseasa pathogers
and to clarily tho cimificanco of the teachingz of Aczl:~ician Taviovskly
under tha conditions of Coatral Buropge The m2sis of nataral foenlizad
tion of infectious discases in Czechoslovakiz booecues most undarstandable
vhen we uso tho zoogsographie viowpoint as a kasice Tie termvitory of
Czechoslovakia lies in a reglon of Burcpean deciducus fovests, in a zoo2
of steppes, iu the Czech-Ciiian mountain mnssif and in tho Carpathion
rountain nassif. From a blogeographlc vieipoint forest menoscvliures
(spruce) and a cultivated steppe are very characteristic of ite

Czechoslovaldan seientific workors got the credit Lo the fact
that they were the first to begin tosviork out the tcachiag of natural
focalization of diseases, forrmlated by its autiher for rogions which hove
Just begun to be reclaired agriculturally, for densely populated areas
thich have been cultivated by man for thousands of years. It woudd be |
a serious error to think that natural focil can exist cily in wareclaingd
or uninhabited localities.

Vhat aro the conditions for-the existence of natural foci in
Central Burcpe? Man has intervoned in the davelopment of natural bio-
tores of Ceniral Burope for thousands of yecars. Blotopes on which hwadz
activity has not left its mark are negligivly sr>il. Porhaps, only thg
zountainous araas have rerained more or less untouched,s In arcas which
lie loer, tha original biotopes -- rmountains, forest, marshes, forest
steppes, and steppes -~ have been changed gradually under the influsncd
of grazing and ploughing, and recently also as a result of foresbiing
and forest cultures. Blotopes have arisen which to a greatoer or lcssed
degrze have been created by human actlvity and characteristle of which
ars typical bioccenoses of the cultivated landscape, well knevm at the

preccess ean ba studled by archeclogical data far into the past of the
Contral European coumtries, Thue, abaeui 2000.1500 years B. C. Northerr
Central and Northeastern Bohemia, Southern and Cential MNoravia, and
Southern Slovakia were relatively densely populated by people who vera
occupled chiefly in agriculture. About 900 3, C.,. in tho Ianubs Bas
an iron-using culiure appeared (Hallstadt). It may te stated with cer—i

tainty that human activity has had an active influonce on the devolop-
of blotopss in Central Burope in the rast 3000-4000 yrars.
If wo ccipare the blotopes of Contral Suroze -rith the biotopes
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s il
tes ioas Ju. nkstenc? of scoue oiher ratural
feele In Conbrsl Zurope the natwwsl focd of tich~borne cncephrlitis
Zolonz in this g 'ovr:.. '

tan has ericncd cortala Bisioses of Conmdral Duscese with new spde-
a

cs of aninals for purpcoses of hunting and trade (the '"""d rabblt, naslle
b, phcasont, ard others). The cuzniity of ams in .'.rc of acivlive

i ?

anlicacicn of blotaciminal moasuras (uhich i.. chhvacie stic of our
Republic 25 a whole) has hesn ixcrcasad consider le G Cconps r:L on ..‘.'L...
uhat ods "‘u. under the original natural coiditionse In many ogions o.]
Cucenioslovalda the awmg,o nunters of Imres is nora than 120 p\.; 100
nest

o

2

v,

&

»

ants, 15-?0, ctce D'.re"y year, rmore than ono nillien h:.ras. oL3
: 0,000 rce duecr, ctee are caushit in Czcchvslovakiae Such a situaw
tica 3lso exists in certain arcas of Gorumany, Poland, Huagaury, ctc.
Thereby, we should xecp in mind the fact that all this geme lives chiej-

“i1ly in forest: pl_.n‘"c. by ran, which have 2lready passed through tincce-|

five ve‘.eratlous since the midale of the 13th Cecatwry.

In accordance with this, on ceriain regions of the forests men-
ticaed in Contral Zoxhanla, spacifically in arcas of active breading of
o D rave cobscrved a quantity of Xrzcdes ricinus L. ticks in 'bhe wild

)

Jeel of ick infestation of the order of wora than 3,000 nympns and 150
;..nzces ¢ an area of 100 squaro malterse Repeated collectlcins of ticky
tia “"'}.ag in an area of 100 square meters yiold 100-200 or nmore mypnhg:

.2 drnzsos.  In other places ran has \mcoascicuoly created foel of
Ly raserous blood-tucking artrhropods, for exomiple, foel of ticlk breedd
inzoon natteal pasr.urw, wacre {ron year to yoar wan has glven larg
% > ticks giazing cattle to fead oa witheut suspeeting it

> mate s mae

Jsaws ol

: Yron these brief commants it boconess clear thal in Czcchoslovakia
yiore 13 qudte a large number of ticlis and thelr hosts in cortain arcad,
st which the patno;cns of certain diseases with matwral foci may be prc-
isc 7ed and may circvlate, chicfly those of tick-borne encephalitis. |

iw

e, in other areas, vhore in time {,one by thero were I. ricinns tick
ey have been completely crcided out by mn, for example, using actiwv
;cudtlvated fields and readcms.
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In’:espu._,.,u:s.o; of recont yoars have savm on the teveitory ol b
zechosloval-ia thera are natural foei of tick-boine cncephalitis, s :.-g
pnocytic choslicnoningliis, Westora cquine encephale:s oliu.s, tolarvciing
sc12 leptospiroses, huseiniazic nvpuu\..'_ch}r;uio, probably tra c“llo 312,
Q fover, ani scra otnelr discaces. .
I shnll moation bx.&..l.!j sume ol tho achlo ;c:z:nt*: in study of th>
atural feeslizaticn of theosa dfzoasus.,

Ticl-borng encerhaliblis 25 tho ooy fooseials diroase 'ri vh a ra
ural feeelication in Coochozlovaizlaes In 190 ) Callso nnl co-troriars
isolatcd the encophaldtis vizus Locr a patdent, i dn L9 a vimxs (nkih
tho sarw qualities was isolatzd frou I, ricinc: ticks ohlected in the
vicinity of Berown. In 192, an epids dedn Suiisra Sicnakin (Lhe
City of Mjnfawa) servaed as the direet iu ..,\.-"' Sor bauinnip- (....u"ll' el
ccaprehensive invesltigntions of tinkeLori Sncerhalitis. X5 date,the
follesring facts have Loen cstablishod. ‘

The vector of the pathozon is ths tick T, 1‘.1&;5:.\.113, feo il
it has been pocsivla Lo dsolate the n:u: repnatodly.  Rosicld cod Cavrd
11;: teliove that in Slovakia the vector of the infociion is also a "u.clf,

rnacentor rarginatus, frow vhich LibiXkecia and uelcha also - sucesnded!
in i.*'ol..dn,, virus (f{rca the regions of ..uj'.}."..l iaYe Thamoly, Lornsovars
ian transzdssion of the virus was proved In i spzeies ol blocd-suekdd
Ing ticks.

Tae works of Roslcki, C:wlik, Xatonvil, lacicla,nnd othzrs hav
Zivon us an abuntnece of ecdlozical data aud have made it b g suible
gain a better Inowledge of the m’cm*ﬂl Lonalization of tick-Lorae encae
phalitis in Czechoslovakia by means of siudy, cnlelly by th :erolo:jc
meticd, of vorious rarnals and birds J:.rlnr‘ in the natural feel of snces
pna 1itdse Cur expericnce has shoin thae a]no.,t the cntire vweeded torr
..ucry of Czechoslovakia 600-800 meters abovo sea lovel must be considd
er2d a single focus of tizk-borne e‘.ccp‘mlitis.

The 'rh-us of tick-borne enceph:z itis hao bcen isolatcd fren the
broins of s musculus, Apodemus flavwicollis, 46 ojlvai,icus Clethri cr..,{-
mye Zareolus, Arvicola tc:restris, Sorcx araemms, S. alpinus (Rardocz,
Tibikowa)e Si gnificantly elevated vivus-neutralizing antibody titers |
kave beca for-2 by Kohlman, Gavlik, Libike:m, and others in tho follows
«|ing mammals: llerotus arvalis, Clethrionc.ys glareolus, Ancldeuus flavd
icollis, A. sylvaticus, Sciwrus wvulgaris, Sorcxz a:a-.nu.,, Se rimtus, 2
well as in foxes, hares, roe deer, deer, arnd wild toars

The recults of Kohlman and Cavlik aro ixtportant° they faud n
itive sorolezical reactions in scoia birds: Picus vividis, D;,,oo.;;_..
ajor, Carrulus glandarius, Carduslis spinus, Frinm.lla ceelebs, oL
iza citﬁnella, Certhia faniliarl.s, Siila tﬂu.v-.w.ca-. famus = ;..:wa » Do
ccarvlous, Pe ater, Pe cristatus, P. atrieapills, Acgithalos cardats,
; LoGus erlectorum, T, morula, Ecithacus rutecula, Toozledyves twc_ Lily
tus, and othiers.

Fareier, wo should omphasize vary Interesting sorolozlcal in:

alions uy Kohlman and Gavlik in bats (Chiroptera) which tave not b
e‘ plu ¢d in detail. Repeatedly posit:.vc reackions wero found in RBa
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f‘w,- s11a ‘:ﬁrusswllus, rotis myotis and in Ruinolephns hipesciderose.

' 0L the iormals and birds meationed above in whieh csnbact ulth tie
Loams of tichk-borne cneaphalitis hag becn establishied in Czechos) o-;akia'}
'o; the groatent v--oari"nce_‘.t‘or preserving the virus in a natural focus

'
Aoedzns Llavicollis [;,"*110' neeked mevenf, A. sylvaticus Liocd

Liougy/ end Clathricacnys zlarcolus j_’oa*xk '.rolg/ . :
I L..mud also like to note that Rasl: , Burdocz and Blaschhovlez, {
ol davestiznling a large encephalitis epidenic in ths Ciu,' of Rojniava ‘
din 1951 in Whieh t..\.z'o v wore thon 800 persens affliected, c:qn'c sed
I+ha dd2a, ¢a tho basis of‘ a detailed cuidenmiolesinal ans jois, that the
cacepnalitis vicus is olzo toana.libed Ly the aliion :."’J’ roube throvgh
g goats? ’!c. Seasvhnt later, this ir'.w', irdenaiantly of the invesw
tigations of tha Czechoaslovakisn sclentil” .a“.'cu.s wras coidirmed by
ithe expeulnonts of Sovict avthors (I.: y-cu.nu._:r)
We chuuld also note thabt fron iz vicupolal of clnssificatlon !
iCzochaslovaldion vix ~olonists p':.':. all tha vicuszs of th: tlek-borne sneephe
~1itides in Ceabral Euvcpe in the zyoup “other bick-Loine enc pmlatid.es" l
spriag-sunier West Russian, tie "‘l.n. b-‘,nin;rmnc,p.z.'l‘. tis, and oth-vs).

we selsneists doubt that accoxding to data exdisting m, presaut thoy can

considored indegendeut tyses or even speeles, snd that the various
scases of this group cun be considerzd ncsologice cnviﬁi Se

Ca the Lasis of a “chorough Gqeolozico-~y Jnras....olov:.cal analysis o.r.{

ticlk infeostatlenn of cortala biotopes in Contral ‘“n‘ope, supplcenented by
‘t‘,a resulus of virological and epideniological invcsti"atlcm, ¥e can
vzoent a2 plan of classification of the Contral Eurejzan raturel foci
of tick-dboras cucephalitisz, which are distinguished by characteristic
ccolezico-parasitological and other features:

1. Natural foci in the lowlarnd and hilly forest rezions (up to
600-800 meters above scas level). Thay coincide with nlaces of aztive
tick infestotion, for th2 most part in mixed or deciduous forests (in |
isolated cases, w1so in coniferous forests), in which cattle do not
orasna ab the preosent tixe. How, in these focl of tick infostation the
rain source of blood for the Ixcdes ricinus imazo are wild animals '.m'i.qh,
a3 I -anvicned a2bove, are intentionally bred by man. Transalssion of
the virus ©o rion by tlcls is acco:x*pllshed when he walks or works in thd
"cfl" e Boroun basin can serve as an exhaple., This Cential Europoz‘!n
vyoe of Jorest focl of encephalitis in the Central Euroscan forosts is
diflueent fren the natueral focl of enceph2litis in tho Jirgin taiga,
whieh has not been reclained so far by man. Ceadral Eurcpean mrild fodi
of tick infestation” are associated 1iih forust which kas boen subjected
120 th3 influcnce of man repeatedly in the past (conversica ol forest t.
‘1 -‘..L; ard, converscly, active grazing of eeoirs, hogs, goats, planting o
;2wo:ct3 in certain places for the third or fowrth tize ncs r!). The yrag-
Vine ol eatile dn forests, which uas ..tovped in Bohemia and Moravia o*ﬁ.;,’1
1 1720-1850, causes us, apparently, to place this type of focus alonge
ice the pasiwra focl of tick infestatione. Undor the influenco of nan
and contact with his activitics these foci have urnderzene a thousand !
iyears of developuent sincs the original ratural foei in the virszin for
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est, but cven at the prescat time tl: e '»1.“;,/,. acscociated writh Lthe
presence ol wild oninels as fac T ticl i £ 2503 in Contral La0f3e
2o [Patura™ focil asse 3*& :T.-':l‘. ;:f’.zc~= of accuslation of ticks'!
in pasturcs in the.e plouces b 220l oraze o wmenliiy whad Jasds
coverdd with ~dundant mw'.. S cw2 distvibuied chielly e the
pastures ol Slovalia approriratzlys vy 2 a level of SCC-080 roters - Lo
sea level, 7he main scares of L.‘..A... Do the irogo hewo Lo whe geaving|
crtiles Judzing by date so for i e:dohs ,3’ very favas tle couditiona
for the eristance of sueh fock exl’st o 1 wstora sedts, Lo "L chads
actecistiag of the vepotation I:z"& Lo '*Jy Tor a 1o -1.3 .2 sventsd Lanie
ure conditicnse Im focl where $icks zesiwadsle Inmo ﬁ;‘n wolde 123 of
enncophalitis are knotm,essociated chleslly wilh Lhe coiony im of ra27
geats? nilk, Rojniava can sarve <o fa ernlo. I
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3e Tioe ratural foci of cisepid :'.";L: of the nixed 702 Tooulod
In regicas wheve pasturas with an atualiea of Licks Looluor Cleesily on
tlck-infestod forests ond whoro i einrang2 of Leosts ooomws \_';. HIEE 1;‘.'*.-'0

staga ('rar., oIS, goats)e Tuls ..,,'M 3s transiciconl and aded uOu:l i
e the ccclo"r:.cc—p*l".,:.t.olc-':l cal '-'1 nren the c;--.wrn.clu u,ol strde
sO0ints,  Fecl in eortain placss of Soutl.oren x.f,t\,.-ia sl Sowthicen Siowal 1.3
can cervo as cxauples,

-4, Matural foci assoclatad wiih hilly or avest~ineus rogicas,
alrost without ixodial tickse Abra haigie of abtout 1GC0 maters abevae
sea level tho distribuwiicn of the I. lcinus tic siopse The nataral
focus of this typo was found by Czechicslovalian imvostlgatoes last ead
(Bardocz ard othors). The virus of tick-borie encophrlilis nas iselat:
frea the brains of Acvicola terrestris [rator vol«-T. Sorex alpinus [5i *_]
lpedemus flavicollis and Mus rusculus [house mousz/ (in a Fouse) in 1...*
Tatra Mountains (ahout 1000 meters ctov: £ea level)e It aay be supposad
' that the transmission of the virus to rman occurs herw only cxeeptioneliy
and that the virus cirsvlatss amonz small narmmals a*xd is pro‘oaoly tra,..:~
rdtted by ticks of the subfardly Carasoidea or by oller arthrepsdse Tie
existence of these focl of encepb‘xlitis has been incenpletely studled I
to date, but, according to the c-la of Cocent Gringsla, focl of encephy
alitis exist at these altitudes in io Alpse g
" Undar the conditions of Central Zurope, whers it is ingossible to
-fout dowm any nore trees or break the {radition of breeding a;rlca.l aral 1y

irportant aninals, it is important to seck out specil. rcans of proghy
laris of tick-borno encephalitis. Tals applies chiefly to icel of the
Dirst and third types. Unfortunaiely, these mcthods have as yeti been
very poorly studied for the conditicns of Central Ewropes. The matler i
learer with rogard to the pasture foci of tick-infestation.

. Tho existence of natural foci encephalills in Centrai Zuros:c
not only an interesting example, but it obliges us te do Jurthor vo
In the areas reclaiczed by man in the orlginal focl natuvcl focd ne ‘-..1.‘
by man can ceeur, the potential of which can be inereased fuither ¢y g

|

J
T

;:.pz.riso-x «ith the origim.l as a result of the unintentionald activity
J12Ne

Equine encophaleomyeliids of the lestern equine encephalciryelitis]

— 208 -

- e

=

T

2 oo G by

e

et . A —— —



. PRI R SOy ¥ op X ’
e e e Ao Beetean Gaddrpes b ral BN N, AT it L uad O maen g WA 8 b s e Cwrmarie ¢ a0 hd

.u., 25 PO WA 1:-.uc"cn ¢ this d»s,a:c wias isclated Ly Lihikaa in 1953
d.;.c a7 cpaviions of a ewoprenensive cxpediiicn to Fastoin Slovakias it
'.»13 lvo-e.l..c. Docx Tedes rieimus _ticirs, fienn Clellvloncsys Ja;'col.ls
treles 2ad Soverx 2VININS ShLSUS [Eue common shrepfs Tn 195%, dueing combh
f".":...,: sive ek alag the Donugz, Pardses dsolated this vieus also .f.‘rcn:
hosde s f.‘.;:';..coll.*... ang (19;5) izolnted the virus of equins cncenh
@lenyelitis he U
t Uz Lrtoetion : Ak fock withent pre
ERRER. Lie wiicanies 4 ith the problem of
tha observation

'-:n

EARN
vre
R

nl.“'.\fl

- R
: ot e cAUis have toua loslated rog utﬂdly from Hus immsenlus
. sndo_us ..';_/vcol_';.., A, microtas jj.-;: ;‘.st oW _7 in Bohcwla aiid Sleov-
f;x‘.ia. rroowntdy Svet eedents 1ivii in vild nabwe (Conda, Rardecz,
Libikesa anl ethees

Q *"v‘w ~n, ..'3 at % X

i
}
Stevalns ol th2 pathogen of lj*’)‘l-‘
,v

of Thlds 'L'L-'Jl(!bj and llcrce
wmes) v systeratic investlizh-
tha d:.;"'ma-'.icn of Q f" o 5.';1 west WA, Loaiailed in- l
tinas bj t.....a v.u:p sZ c*.::d L a't Q fover in ’olu‘.s erea is of th }'

. . 2 - .1
i‘ »‘ cticn of s In this phnase oi‘ {,he. en. '.'..-.u: and,
@5 w3 vegtors pliy enly a sceondary roles The natur";!.
¢ dereloping ia the Czechoslovakison Ropublic, as tha !l

stizators h:lv sham, in a directica opnosite to the
5

-4

4

tic ani~als to wild iature, as a result of which natural
cre ccewrring ia certain zroas or Czachoslovaklae
Czechoslovaldan Republic strains of Coxiella bucnetd havg
toon iscla ced Lroz Ixciss x'iclnus (Ber2a, Ron), from Dormacentor rargin-
;"cus, Hacnazizysalis punctata (¥ijnanski and ot}*ers), fron Oz'nithon:yia.
biloba ( SJJ."L'C k and (.3V1ik)o

In rild andioals and birds, it has been shown scrologically that
iany of then, living in the vieinlty of sick agricultwral aniuals, have
bzen in contact with the pathogen of Q fever. Gavlik, Syrucsk and othdrs
found postive results in the follaring species of birds: Cryobates
majer, Calsris chloris, Dhiteriza c;.trin-lla, Tringilla coclevs, Motacio
31a alta, Masenicwrus cehruros, Hiruusdo rustica, Uelichon urbica, Fasscr
do st s, 2rd in ti.e srown of manals, in Rattus norvezicus foram
; /. Szeols "ically fover was also found dn s nwu culus. Sorex
cravs, vea deer and dour (Ghe woiks of Drezina)e ‘

Ll m2ans of occuaronce of.‘ ratusel focalizatica of Q fover nced
Sovtheye study.  According to the data or scae olloe Livestlgators (Ren
Racumn) it mzy also ba supposed that in various rlac:s of our torrivesy
nounsdmperied natural foct of Q fovor noy existe
: Tularemiae In a patural focus of {ularcmia ia Scutllh Horavia
Taiberzer and Berda (V:{A) isolated strains of Bactciiwi - ronse ficn
Ixcdes ricinus ard Cormacentor pietus ticks and frea Clathwvloncys glars

s arame 3

with natural foci. Tho infoction is gr'zdvall*' sprecd-
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eolus and Apcdo s navicolli... rodents, while Aldena i;o‘].;r?:e-l thea Lfecn

nuskrats in Wostern Bohemla, i

Loptospirosise Ioportant data Lave L:acn obtaincd :.*1 L2 duvestdi

gations of natural focl of leptosplirosise  7Tils preble. kas baen xmn.cd
out thoroushly by :{I”euj. Pokerni a: .* ctharce In the C““c'n‘slom’ e
Republic at the prosent tie 18 dillecuont o ’:s of ard=als L2 o o

L}

;
, i
== tho resevvoiss of leptospivas in i witise balenging Lo 10 ¢ ccies 51

~

axd tfps

g -

O'd':.-nCﬂ oC patwral feeallz.iioa of oo faloctlons of wnsshis :
such as brac:llesis, oerd ';:.,:.;..., vebion, tomeplosuwesis, ota, L v ol
suzposed tiab in Czechioslavalia cxisnsive sourass of b lL20is cxlot

in patiars (Hjncazki). Eojivaika and otlhicws isolatid nos2 than 79 sbreinag

. Lot v.. IR AN R I o R AN ~
drte, little :u..‘.....z.on Lo Looa slesa s L moseihtiily of

of Brucella suis firoa hivas. ,
Batonsive microuvivlosical, Iﬁ.:f.‘:‘.y wiadlogienl ard Lz tsoplvwle
ieal dnvooidigations could nob have beua auvenntishod o such 2 dIsves 1;.

tacterloloyzy ard parasitolozy weze nat fully Qv 2lepzde In the .Lm‘j o
disaases frequently 1t has boon porasitololy widen fns inticat.d tho we 7
a2lonz which the investigavion of w z'iru.a cspects of a nutaral Yocus pr ;’-
c"ed*d. Parasitolozists have notsd %o most iiponitani links of dhe fue, 18,
have doterminad tho mt‘.n‘r*lut:\.on.uuu- Lotiroen varions coastitu-nais
the bioccariosis of the ICCJJJ, have classificzd the b:.o:.:::e, and have gon-
erally been muided by the ildcas of ‘Acadsniciun Ye. e Favl.ovsliy ca. |
matters of prrasitolozical iuvastigaitlon of ratuwml fooi of infoeliicus |
déisoasess. ‘ f

!

i

}

fo)
LY

Czech and Slowvak inv..sulgauor of ratuval foel ol iad
gasa2s are developing the teaching of .,.cac.*ﬂ.icmn Pavlicvsikiy ¢
to tas condit:.ons of a leccality mich hos becen cuvliivated fow ‘Lc,..,
tiree On the mcdel of Soviet sclcnce, using corpichensive czllrhouraltica
by eliniclans and epidemiologists, rderoblologists, parasitologisis, i
zcolozists and other spcc*‘ alists, they have fuwrd a suitabls nashe of{
s0lving large-scale and 1plex preolens in a short tinz (tuc-tln: i
i
|

'.1
O ¢

gears), the solution of which is ‘cc_ronu the capaclties of a =inle ine
vestigator.
Tha prcs-:ects ard final aim of i:'n.s..:.;" tons of natural focal-:
ization are io proserve the healta of the worlicrs of Czechoslovalkia, td
protect animal huwsbandry and plant groving fream losses inflicizd by ocr
tasi21s dizeases with a natural focalization, and to conceim ovrsolves |
with the olimination or disinfection of the fuci. e these viowmoinis
tie Zuvestigations have haudly besn begun and roquive Surther davelip- |
mMe%nle '
The results achleved oblige .,cientir:.c workers In 221 the sv;_ia
14r25 included in the investization to develop fuwrther srork for tho ‘.;r;:o
tection of health and the ag*icxﬂ.’cuml efforts of Czechoslovoikion woviios
and for the enrichment of ocience with new data in oven closer bi ou..\..lf
collaboration ba’a-:een Czecho.»lovaldan and Soviet sclentific workers.
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Pingestioations of tha Matlorel Roscrvelins of dntiweposceacses in Poland
: _

! = - .oatien Didletdn

! .

t Zezal Tarnas '

1

! _

i SlmLe el iderediddery o Ly LI 1L L) Aeadery, the Instiinie

o Lo Voaluino wad Doat oo o et ), 2 3eafcatilic Conein of

e Lot ol uodih ool Porod, uel e Dol L €0 e lasdon Dus Saloe

Pt Uz deadlh of Rhe Daal soguatlon

¢

t

! 03 T oan W ..l an B ohady o onthwessrozoncres in 180%, but

e T 23 b oedila antinessw e vlutezes and agrie

ARl 3 1920 sr2 have ctavisd Lo OCCUSY Oure

I O aldsoapos ond tleocraoses o emall nawsals,

: svaly of alhrozozsonoses, w2 cousidor it
€. feal eqivente. In elaszlfying iunfectiouls
T theee teois: Mueocnoses®, that is, iafec-
s dioen : s al: for err-nle, hog plague, loag-nocned !
A focticas disgaces of wan alune (typhoild
oad thoo whish aie traneaintoed by wizans of
JiChL wreonczesaccesty, thut is, fufactlous die!
oase nnonlited o san elther dirscily or t’srcug}'i
Y36t , |

nds ter.inolozgy nas boen ccespicd Yy the Cemadssion of Scientliie

Cownnil of the Ministiy of Fealth off Poiand for iihe swrpese of classify-
3az the particlaxly dangerous infecticas diseascs, zaong which the }
Corsssicn includad plague, smallpox, tulawcria, encephalitides with )
aatieel foealizaticn, anthrax, glaanders, psitiaccesis, trichinclliasis,
2.d leptaudirosice

f Pelish laniscages are very hetercgencous, beginning with tho

-3

Ciareitoriss of mountains and hills (Carpathinas, Tatras) to tho lowland,
s (Belovejskil cnd oiher danse forests, the strips

“arsty ai.h forest plain
{ bl tha Vistula, Zugz, Cder) and blotopes lying on the

Jh0r. o2 Mo 2altice Sea and im the deliac of ths Vistula and Cder.

0.2 tavivitory of Poland, wnforlunztely, has repeatedly been the

+ s

coadioy ol thae thcatre of rdlitary czciraticas, wideb may have and has

. .
JLONLLsLe LY Soove

4

sarticular inportance is the towmdary of thc blotopes of tha

PSovi.n Uilon (eeolegical characterisiies of Yaliningiadskaya Colast,
Zavi s Z:lovezhekaya Pushcha, and Polesiye, the terrilory and forests
(o2 W.TLuss and the Carpathians), the blotozes of Corxoiy, lyinz behind
e Clor and the Miesse Rivers, and the biotepes of Cicclioslovakiaz,

A5 a result of the war, in 195456, a eolossal :nlitiplicatica o

cisusc-like rodents occurred in Polaad, particularly 3a the Westarm

coad aosoll sas reflection on the epidextolosical sltuation in the count:

y

'
4
<3

1

coeglons and in the Southeast of Lyublinskaya Colast. Tho nmltiplicatic;n

[ —— e ——
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was so grcat that tho rur'zfpo,aul‘..,ion in places 1igudidated thetr fanis
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and 1o£t the lands infostad srith rodents.

Tho government at that tice plac-:d e at the m.,d of a cc:z'ﬂ'
for tho investigation of this catasirephic nudtiplicaiion of rodz )
fields and in houses of rural are as, for tho Sthgl_}' of ike cavsos of Ll
phenonienen, of tha spocles compositlon of the rodont peindaiicn, ol tlc
developzental dynanlcs and mizra.ticn of rodents, :tlerchbiolo:y and cenivu=-
jcotolozy. At that tirme, the main spcelss invorved tas the cirea an,
Mlerotus arvalis, while the causcsof the epizocihles omong The nouse-lik
rodents ware Pastowrella muliocida and ..»alz'«ar 2lla, ..;..;teucllv. tulasen
3is vas not found.

For the purpose of ropid extomadnation of movse-lile rede
the houses and in ths {iclds we uscd chamical and bacteriolozica
Alter beconing acqmintvd with materinls on the exomiraticn of rodont
in Co :en.nbcm and 3n Paris we deeclded to use ths S~1mcnella g"\,fszi*

EPEX-s

-

s—':x

counlications were recorded among poo; >1e or denestic ('Lni.‘-.‘;:ﬂ.o, and the
effect on scue torritoriecs was geed

Velaw

arcmia was found small marmaals werc caugit by means of ¢ylindews dug
into tho grourde !
In 1953 17 spcedes had b-cn chected with the foll.,,,...g nurbor

of specimens: 1. Microtus arvalis, 2607 speciiiens; 2. ldcrolus “.u.iq
ceps, 162; 3, Microtus agrestis. 1; &, Pityays subterrancus, 1; S,
Arvicola terrestris, 2; 6. lus rusculus, 84%; 7. Hus polendcus, 63
8. Microsys minutus,ll; 9. Epimys norvegicus (Rattus norvegicus), 21;
10+ Apodemus agrarius, 49; 1l. JApcderms sylvaticus, 19; 12, Sciuwrus

eurcpea, 22; 1l6. Feorys fodiens, 5; 17, Erinaceus rowranicus, l.
In striving to obtain a fcientii‘lcel],; substantizted picture o

l_"

stradn {rem the Pasteur Institute for Lactariolerical cq itwrod of redentie
In 19%45-1546 about £0,000 liiers of this culivee wwvaw:ed as taitss L

Farthier Investigations were rmade in Shchetsins'aya Chlast, "*ﬂ?:‘i
tularenia was found in pecple and in harsse. In the diotopos where tule

vwﬂgaris, 8; 13. Sorex araneus, 143; 1%. .;orax minulus, 97; 15. Talra

the locaticn of the emall rarmals in various biotepzs of Poland we mad

Here, tha same cylinder uethed was uscd for catching s—all rpxlals in
1955-195%. Characteristic of the landscape of this locali’cj is a june !
tion botween dry ficlds and marshes, wetl nmcadcus and peat bogs, Sirci+
taneously with ca.tching snall animals we nade mothadical metcorolegice
cbcervations in order to ¢larifly the efiect of climatic facters on tae
mudtiplication of small mamaals. Ten parvameters were siudied: barc-
retric pressure, air temperature (by cry and wet thermozeters); vaier
ranor pressure, relative humidity, the temperature of the ~u'~1‘ace por-
| tien of the soil, the direction and velocity of the wind, characleris-|
tics of clouds ard insalation. i
There were marked differences in the cliratic cond:.t:.ons betueed
1955 and 1956. The surmer of 1955 was humid and warm; the swmer of
1955, conversely, was drier and colder. However, we did not find any

[peUY

o

*/the Danysz varisty of 8. cutoritidig/

-

further investigations of the rodent faoura, in Lyubd .Lz'ns!:aya Colast clcilg
the Rivers Bug and Solokia, wliera siarp fever in people is endenic. f

R e MR W T T

o 1 T, & St &




Sl e e ase o, R AR W oL e .---o—m..- el T T e

e

[l od
19-\O
b

(2

i~ o

D0 e S5y

b

*3

[
M
S

1 Y]
W O

3
Pl
R
4

isuz, {37 Qe Juoderus svlvat_*ns, 30; 7. Erinaccus rowanleus

i

[w]

we we ~J
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3
s .ocu s, 1655 3. icvetus vebinicuns, 1355 . u-ﬁoo-.h toreesterly,
5 we

17, hwisia rustela, ; LMiersys saluutus,3s 15. Cletbeicnorys)
e, 103 )6. Eninys norveglcus, 73 17. Sorex aranens, l.

e (P WL NI Tt B by 40

ciricidnees in tho lives vimtid vedentse |
o rosult of eabtehing smell masmals from July through Scptemtep
w2 cavirons of tho village of serdruvek with the Ju ctions of 1
caracteristic of theau, ,18 rareals of ll'- species were caughby
1. levotus arvalis, 448 sceeinicnss 2. lus museuluc, 157 spec-
2. Zruleola tevrestris, 73; 4. Ondatra cltethica, 605 5. Tpirys

7S fodiens [latuir shraaf, 225 9. _Sorex arancud,
w3, 10; 13, soodiuus agraelvs [Tiedd vousa
G f.;,m.'cz; s, 83 '.L_‘?..‘:.-. sa caropea fuolaf,
lwera louesdea Lu.a.u.-t-w....’. 'n ""/ 2, e
T2 5ams 1-:c:J.i1';;/ in 1956 o total of 929 rolisats of tho folld

uere czu;-;!;’-;: » Miscotus aevalds, 340 spicinensy 2.
S ot

AuS cusopacus, 103 6y Culatra zibethica, 27; 7. Apcd-
. ; 8. Crocidwra leucudsn, 33 9 T0pa curcpaa, 3i
wbus, 183 1. llsceys fediens, 233 12. Cricatvs cricetus

t of the :mec*t:.om* 7 investigaiions made in Bolsvee
13 in 1955 ard 19 £ 22 spocics of manwals were cawghte |
i2s heire ucre Clethrioncnys glaircolus and Jpcderws flavie
d place uith rezard «to the census uvas occupicd by Sorcx

@

fL !-' ')‘ () -

53, mabion sheuld be made of I sys nitedula [doracusg/ and

——1'un¢ ‘7 anans

* — -

Ci‘ tl.e group of unew spacies which were not found in The othe{

2 showld a2lso be made of the many years of methcdical work o..
";u",s of Zovlcgy of Lublin bmwr.»itj on the siwdy of the leca
;.‘.;,"_ﬂ 1N in Lyablinskoye Voycvsdstvo Eromcﬂ Settlenents }

.o

ol Lusillic Sa Ipw tlins:oye Cblast uere connccted hlstorica]ly with thelr

ot Vo.'.;/r.,.“ 7o ard L’vovskaya oblasts. This work is of grcat

CoAficance, and w2 shall continmo it wmetheodically. |

.1;3 aid of the i:ain Saui’:::y—:pidemiological Administratta’n
h

Einisley of lizalth and the Polish Acadeny of Sclences our ins

2 A

s :-*o;cula.rly the Institute of aval Nedlcine in [onzig and t

..u ..cs Coina frarten/, as well as certain forest rurinants. Of the
tvis 5_rention should bo made of Coryus corhix [raven/, Butco buico
[>.7<t0 alka, Strix aluco [oulf, Fulica atra [coot/, Pica pica

e e e e - Mo Sv 4

¢ Nural FHyglenc in Tublin are continuing wrork in mk:mv out
.scacological map of distributlion cf small marmuals and their
25 in Poland, u.»ine an exaople from Soviel wedical zoozcol-
cpiderniological investlgaticns in thls couancction.
A1 of the manmels listed above ware cavefully studled by tho
?‘ oant,r:.olou. vi:.olog, serology, histopatiholozy and otherd.
rztion was also mads of many other m.ld arirals, including
C.f.‘ the marmals mention should be made of Lepus euronasus
Cryctolagus cuniculus Eabbiﬂ » ustela nivalis Lweaacl N

Zluvialis agrarius [_plwe“ » Cuculus canocius [_cx.ckoo , Hire

1
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undo rustica fuwallcufe

In the inv:.stig:-.tion of wild animals the folloulug patha
anthropozoonoses swera found: 1. Pastevrella tolarcase -- 1 ccogien
voles, Ixcdes ricinus tdcks and hares, 2, Pastzurclla zaliszoicae- {ice
quently in nouse~like rcdents and haves. 3+ Fastouwrclla rediniing e
«requently in nicuse-lil:z roedents and havese. 4, Prucella bruccl -~ dn ',
hares. S Listerslla monosytogenes - 1a ccrzion volss arnd bares. 6.
Evysipelothrist «- In tha vild plg and certain wild rwinzntse 7. Lept
gpira grippoiysheca, Le 2eiro, in 21 £:0ll puaadse 8¢ Sad wnglla tys
phi rariw, 11 ..0ms c-li‘..o vodentse 9. Salnonslla iyphi cbdenscalis, in
ratse 10 ijeshochoriwn L bﬂrculoui.,, covine t7co ~-- In cwmoa volese
1l. Lentospira ioteronncuorriaziag == 5a rabs, J2. Richeiitsiss == in
ratse 13e Virus of ticl-borns encnhalills «- ia novse-~like '::ds:n:.g,
ticks ard nccquitoess 1. .ulullnu..la. 0232 1)is == in r'on,e-l&.n wodenic.

Daring thn epizceties amonz scuslivs in Lj\l\lind'.: e Voyeredstvo
we fovid Pas mm*olla wultocida ard P, redeativn, In dezemile andizals
Coxlolla burneti, Beaathracis and others wusie found,

Investigations are boing made on toxoslacras in rodezats,

—(}—

I have precented brici‘lf the basic = *;,v'L ts of rany works wileh
wore dcuo eVen before tha uar by Anlgstoln, Welsl, Zvej, Paimas and 1.1:
the Pocple!s Douccracy of Poland, by Skrodski, Mojicld, Parcac, Tvorcky
Penel, Zvej, Sirm, Psasaickd., IDembreicld, “Ll:mmez'v , dJaveeki, Hed- i
koucld,; Kosmar and other scientific wirkers of . ‘..).,,fa-\;).-.d,.’io ozlcali
institutions. 3

.

In conclusion, as 2 marber of tho scicutific comiecil of Minlst
of Health of Poland as wrell. as in the capacity ol a foiwar woulker in
the World Health Oiganization of the United Fations (Coneva) and a ferp
mer merbor of the International Bureau cn Epizootics (Paris), I ccasider
it necessary to evaluate the achlevements in Poland Crlbiblljj and to |
advanco ccrtain :Luportant general concepts at this great conference oi"
Soviet sclentists and specialists,

Polish scientists, undoubtedly, have made a great step forvard
along the 1ir e of investigating the fauna of certain landsecapes of Polg-
and from a medical standpoint and ecology of a aumber of animalse. This
has btacome possible, because, first of ail, the governient has given u.,
the necessary cenditions, orpanizing our institutes; second_y, the ideas
of preccrving the hoalth of the rural population have obiained ceniclets
recognition and support; thirdly, Polish scienc? has established ceon-
tact vlta world science and Soviet medical sciences llote sheuld e nade
of the si carice of tho teaching of Acaderician Ye. I, Favlovskiy, |
of your [this Polish writer is addressing a Soviet gro ;Jf literature, i
of contact with your scientists, who were guesis and cenlreres in Pol-!
and and vhom we have recognizod here. However, on beeoniing acyuainieds
with your achievements, particalarly at this conferonce, e sco that
wo have far frenm enough cadres of medical zoologists, ecolcezists, pard.
sitelogists, and other snecj.alists. We shall have to correci tiis de-
ic.’x.ency 500n. H

Vo must organize even be ..‘cer enllabeoration, intsimationnl spite
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f 353, c.:r::“z 3 of pa >llcuioo.s, scicenlisis, etece 10 z:ms.. »:.Ico an active
'part in ihe work of the VWorld Fealih Crganlzation of the Onited Iatinnd.
f“ poevle:s which we are studying roquirs eollavoration on a orld-rids
i Lo, despile the difficddtics sianding in the way of uﬂ.&.ﬂc Thereby, !
i

bs guided pu ._...r:z.lj by tk2 ddea “of welfero and health of the pag-~

. Ky
.1-.;.3{:10; in "TL‘I. countiles of tho wirld, by thc sacred iv..ca ¢l peacs
- throughsat Lo worldl -
!
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