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ﬁﬁﬂﬂﬁﬂl ta)] X ryiration of Man Agninot Botulism
Bys prof. I..VBLIKANOV (loscow)

. (Transisted bys Edward lachowios, Maryland, Uedical-l.egel Peun~

dation, Ince, 700 Fleet Streest, Baltismore, Maryland, 21202)

Buzerous investigstions have Leen Oonduoted in the fisld work .

of dro ..y egeinet botulism, They iavolved many trends and & grest

£1inichsskays Meditsina 12, pp. 1802-1806, 1934 coL | i

" pusber of aninal species, The results of thése experimenis showed, .

portinep* 'y to the uss of anatoxin for effective iasunisetion, tha®

" onicale can develop immunity of considerable potency. In many
" {ootances even & single injeotion of anatoxin produced in & guines '

pig e lmmunity of suificient strength sgeinst 1 millaon fatal

" dos9s of botulinal toxzin (VELIKANOV), Thus, we becamo interested

ib @ preparation of entigenic material sgsinst botuiism i1 man and !

. we subjectsd huaan bteinge to immunization with awatoxin,

Having foruulated a problexz to develop an effective sntigen

' 4__-ncuut POtulise in san, we subsequently perforsed sssential tests -
using noreal sers of these parechs. ' ' '

?ho.obtnimd_ gera wore diluted to 1:10 and 1:2, but we aleo

" uged whole sera,and the quantity of toxin comprised 10 fatel dones.

Shile performing the t;ou with norsal sers (obtained from 9 persons

Dotucen 26 and 48 years 0ld), we iuvariably obtained nog.uio results,

Reuve, & soFoal husan serus dcves not bold antitoxin ageinet dosuliem,
Heving ocompleted this investization, we prooecded to izmunise !
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5 Ji buzan beings. Ve used for antigen the anatoxin obtained from the
typo A and B toxins, which wexe procesasd with }oriaiin av 37ﬁ6
for 30 4ays. :1::?2: sdmintiatration of nntixon. e cnrctullx
- tested the latter aa. o its hnrnloosnooc, injccting it t0 & guipea
pig (10 cns) and to & mouse (2 ou’).
' Oux ftrot oxpor&nant began on 2 voluntoorl. ‘and tb-tr tnntoxin

FERLY

" dose uco 0. 5 on3 in the rirlt injection. In npplying tbo lnntox 3

hypodor-ic.tnjootion_-o trisd not to inflict pain. rbnn. -e oade

. cuxotul nodicnl obsarvstionl on inoculated voluntocro tor 10 day-

- ek e

- but ve xnilod to tind Any complicated syaptonu: the orgsnxun nhowod

s s .-

n:i:hor }oclllzed nor gonornl pathogenio -yuptous utt-r the 1noou-
< vey \e J iy
lntion.

This énabled us to prococd with tho aocond 1n;cction Ln tho

aw N .. wmwVMIINl . ..
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- ’ unnc do.o, -hxon -au givcn attor 11 dsy- tollowiug tho firat cno.
\/ Likc tho firsy onn. also this irjection was hypcacrnic. loitbor <:>

f i poroon.l coaplninto, aor conplzcotiona resulted froms tho uocond

......

' oxportnont. Hence, & correctly prepered anatoain of botu%}nnﬂupj
peared harnlonl Ao man, .

----- . . . e .

with tho oxpir-tion of 11 days after the two injcctions, -n

L T

: docidod 10 ersmine the blood serum of immunized testees mes to thn
) e e, e devime Mesm ea . .o RN . Y

presence of antitoxin, The serus was diluted 1:10 and 1:%0. The !
| .« titration test of eerun so diluted end contsining 10 fatul doses :
.-0f the .toxin produced negective resulis. Thus, the two anatoxic , | ’ 5

" injections of 0,5 nn3 sach left no appreviable 1nnqp§zgtioq‘!t§nua

Istion,in the orgsninn.: .

-
v,
-

. conagggggtll& e prolonged the 1nnunitnt10n ot tho i-o tnotooo.

./ | _ | : | "'.2" ' - o
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Ve administered the third injection oi ibw same auaiozis,
Gazs dcee of 0.6 cn3. Also this injedtion pasaed safely, and neither
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localized, nor general coaplications resulted,

We took another dlood teat or the 16th day after ths third
. inJoction and the obdtained serum was examined as t0 the presence
" of botulinal antitoxin, The iKult was negative,

Then, ﬁaking advantage of our old recorda referring to the
preesence of the saximal strength of imaunity in guines pige on’
the Y0th to }5th duy. we decided t¢ verify the cpnnitton of the

©serum taken at & much later date. The blood wes taken on the 35th

e s Ame——— e s ot 4 )

S
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day atter the tbird injection, and thus obtained serus in dilution
112 apd mixed with 10 fatal doses of the type A toxin was sudjected
10 & test, Again the resulte were negative,
The eaperimeat performed on the two tevtees permits us to draw
~ the following conclusions: 1) the anatoxin of Cl. butulinua type A
- and B, aceurately prepared, is absclutely harsiess to human beinge;
‘) e thicofold subcutanecus injection of 0.5 033 each failed to
produce general and locsl aymjtous; 3) & threefold vaccination of
4 teatess with anatoxir type 4 in 0,5 om® dowe each provided no
approckabio ilanuinizetion stimulation, Sera diluted 1:2 were incapable
of neutralization of 10 fatal doses of appropriate toxin,

Having obteined these reeulis, we had a right to expand our
experiuvents, i,e, to condust thog on a greater number,o0” volunteers
and to incr’nao the doses of eduinistered antigsea,

=~ A oew group of tootoo, recelved 5 subcutamsous injections sach:

fho firet two injections of 0.5 cud each and the next three inject-

-.3“‘




ione of 1 om3 esach, Consequently, each estee received 4'on3 of

anatoxin, The injsotions were admxhxatcrod witk time intervals of

i0 %0 i days, ¥o received nc.coaplaingn #& to unpleasant feelings
fadble 1

— 1Dilution of Yethal dones e1ght of
Name ssrunm ‘0f texin Resul vs guinea pig
pl 0 w2 T} . 2 Alive 350

POoloous o 2 Died after 2 350
Y I . . daye
Control’ C— 2 Died after 2 350

R O . days
l . _ _

, . e

_at the tino ot inaoetion-. We ubserved neither couplicutions. nor

e e ¢ e o A 2

local and gqpnrn;‘rouctiona resulting from adsinistratiou of ane-

toxia.

o X B Y

Ve tested tle oere of vaccinated people twico as to the

-‘fprol-ncc or .nntoxin. The first blood test was taken after 12 daya
~ following the 4th injection. '
. This experiment producad no definite results, nnn the only
}_ ‘ ottoct that could be mentioned is that we obeserved in guirea pigse
! ; _ socs tendency toward a delay of their time of death after they
. received 8 mixture of the toxin and serun,
~ The serua for the second test was taken on the 12th day after
the 5th injection {see Table 1),
o TF&!.S‘E&?*&?E& brought & satistactory result: the serum di.
luted 112, taken for testing wfter 12 lays following the S5th ine

" Jection, protected s guinea [pig from 2 fatel doses of the toxin,
: . Cohsequently, & fivefold isamunization of man with anstcxin ceused
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& development of antitoxin i{n his blood,

Tabio &
Dilution Lathal Pz of Sskas
Xame Age > doses of Rosulte sorus
—BOFUR fox
3 66| e 2 Disd aftorjAfeer 10 days followe
. 12 days |[ing 4th injeotion
‘119 2 Died after
4 d.y' [ ] [ ] ] ]
P 70 112 . e Died afterjifter 23 days follow-
o 5 days |{ing 4tb injection
‘ 119 2 Died after
. ! 4 d.y. ] » ] [
I 53 112 2 Alive |[Af%er 2] days followe
. . ing 3rd injection
) . 115 2 ] ] . " ] ‘
¥ 65 - Y32 2 Died aftor]After 23 daye follow-
5 days |ing 4th injection
115 ‘e Died after
‘ d‘y. ] ] L] [ ]
B, 80 112 2 Alive [After 23 days follow-
: ing 5thb 1ngootxon
1 :5 2 (] ] - [ ]
1110 2 Died after :
4 days © wn » »
¢ 84 112 2 Alive |Afier 23 deys follow.
. ing 4tb lniootion
155 2 Died atter| * . "
8 daye
Control 1 Died aftey
-4 days

Tuess favorahle results iunduced us 3till more to expand our

- Tesearch, Ve vacoinated 6 new tentees, The doses of anatoxis used

— i e ar e e

* for the injections were approximately the same, The firet two in-

Jections were (,5 q-3 essch and the next injections were | el3'cuch.

Thus, the subjects immunized 4 tices received 3 en3 saoh and. those

-{naunised 5 times received 4.5 ond of anatoxin esch,

————— gy — , + o —
e, — .
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sadifest diverse states (see Tadle 2), rhé serum of testes B posi~
tively lheld antitoxin, because the latter delayed vp to 12th day
the death of 'ui;Qs plg after the latter rsceived Linjeciion of a
sixture of oofgnjwith ? lethal doses of the toxin,

Still vetter results were obtainsd from sera of teoteens ¥ and

S 1o dilutions of 112 and 135 (N); the wera fully protected & guinlc

J:2¥ from two ;u;;; doses of the toxin,

The serua of testee C, in Ailution of 1:2, saved fros death

.8 guinea pig and, when diluted 1:5, it delayed up to 8th day the

death of another guinea pig.

The sera of teatess P and X showed no activity,
The results of these experiments vcrirtod our expsctations,

The veocination with botulinal anstuxin porformed on 40 testwes

proved harmless and ever provided ths imsunization stimulation _ <:>

"Ln several instances,

Meny different treads taken by immunologiets in their investi-
gations usually revealed a very ianteresting fact that anutoxic

" wvaccinations, when resumed after ous yeer, lesd %to & developmenst

of lmaunity in a cuch shorter tise and to a much higher degree,

Thus, comparing our oid recorcs end the lutest results of
RAMUR'’S experiment, we decided to reswne the vaccination of our
last year's veclunteers, Jows of them resuned t:ie vuccimation with
willingnees, althougn, at first, they disagreed with o’pluu of.
blood tests for sxasination of the state of serus vne your after
the iBterruption of imaunisstion.

we § o o
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... :1.Xe xevaqoinated 9 teatees with a single injection of 1 oas of

enatoxin, Then, }5 days later, blouvd &psdimsns

Tablo )}
~Hilutlon Lethal
Nane Age of dosoo of Results
) soxrum - Loxig
P 70 132 ) Allve
) 115 3 .
3 68 112 - .
1:5 3 .
CfA - ] T4 152 3 "
1:5 3 -
¥ 39 1312 3 s
. 115 3 - .
8 . 60 132 .3 © [
. . ‘35 3 ]
R A 27 1:2 k] .
115 k) .
Control experiment =« J Died after
: 6 days
LA . - 10 Died after
days

sostees and the serum with the pertinent toxin was tested on guinea

pigs (see Tudle 3).

The conclusion of thia experiment suggeste iteslf as follows:

i ssrum of all vaccinated teatess possesssd untitoxin, whiohn

wve

neutralized ) fatal doses of the toxin, while ssrum's dilution

waé 1id ad svan 1:%.

The well-being of guinea pigse, which in eome instances showed

7o reuction at all on adminfstered mixture of toxin and serum, in~

duced us to have confidence in good resulte even from higher di-.

lutions of the serum,

L T ———



In order to verify this theury, we conducted experizent with.

: nrﬁl diluted 1110 and 1120 (see Table 4).

Toable 4
) ' Dilution Lothal
Nage’ Age ot donos of Rosults
, : . gorum doxip ,
R R 110 3 Guinea pig alive
L - : 1320 3 « .
- "Gontrol experiment - ) - Guinea pig dled -
AR .| after 6 days
» ] - 3 Guinea gig died
' ' | atfter 6 duys

2he result was excellent, The sexrua used even in du'unonn

- .02 1110 and 1320 protested guinea pigs from 3 tatal dosws oOf the

toxin, while eonti'ol uinea pige died froa the sume 4006,

]

1. notuuu snatoxin, acourately prepared, is adsolutely

hu'lhn to man,

2, & uultiph subcutansous ansation 02 40 testeed -m;
" apatozin caused neither general, nor looal synptoms,
3, The famunization with anatoxin developed 1n|_muy to

" beotullea l1a san, .
" 4o The ef'fectivensss of muninuon dopondl on & dose of

. adainistered Antuoxxn.

A on

Se The uomptton of iaaunizetion (oven & singic aizinte-
tr&uon) after one year ruunod in e u-nut increase of imauni
% \otuuu.- : ir; .- ' '
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