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SOVIET VIROLOGY 1962-.-1965
WA A-6T7-T7

INTRODUCTION

This report reviews literature on Soviet virological
research published between 1962 and 1965, incluzive, per-
taining to the development and administration of vaccines
and other therapeutic preparations designed to protect
humans and animals against virus diseases, It includes
data on preparation and innoculation techniques and chai-
ienge tests on laboratory animals to test the effectiveness
of new vaccines. Coverage of related studies in the epidem-
jology, detection, diagnosis, vectors, and infection cycles
of viral diseases is also included, Appendices provide
additional information on virus research personnel and in-
stitutions, and on virological conferences held during

those years.
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I. THE TICKBORNE ENCEPHALITIS COMPLEX

Viruses of the tickborne encephalitis complex are
group B arboviruses and are ¢losely related antigenically,
often behaving like distinct strains of a single viral
speciea, The Far-Eastern form of the disease 1s usually
more virulent than the European form [275]. Tickborne
encephalitis (TBE, RSSE, Far-Eastern encephalitis,
biphasic (two-wave) meningo-encephalitis, etc.) has a
broad host range but is usually spread by ixodid cr closely
related ticks, generally Izxodes persulcatus and Izodes
riotnusg.

Fleas have been implicated as vectors as well [2yy,
281, 111, 282]. 1In one study, the species composition,
host range, and population dynamics of fleas in the
Kalinin, Perm, and Kemerovo oblasts were studied, It was
found that fleas transmitted the virus to rodents within
6 hours after their birtn; this explained the relatively
high antibody titers in the rodents and the iow numbers of
ixodid tick larvae and nymphs found in the vicinity of
burrows. Transmission by fleas wae confirmed experiment-
ally [110].

Virological studies of ticks in epidemic regions
are made regularly, especially during peak infective ner-
iods [110, 109, 261, yl, 233].

Hundreds of distinct strains have been isolated,
including several strains that are antigenically and mor-
phologically different from standard strains and are
often highly pathogenic in tissue cultures {109, yi].
Birds, rabbits, livestock, hedgehogs, and other wild
animals are also TBE vectors [16y, 55]. TBE virus has
been 1isclated from thrushes (Oriocichia dauma) carrying
Izodes persulcatus ticks [275, 2y8] ané from hedgehogs,
which maintain the virus during hibernation after being
infected by tick bites or by eating contaminated food

[1y3, 255, Ty, 264].

A large-scale survey of virological and serologi-
cal data on arboviruses isclated in the eastern Soviet
Urdon revealed TBE, EEE, WEE, and Chikungunya virus in
over 1000 samples from epidemic foci in Siberia, the
Irkutsk region, eastern Kazakhstan, and other regions
[59, 26]. Secondary examination of insect, bird,
animal, and human organs and tissues from eastern
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Kazakhstan yielded data on the [irst isolation of Casals
group A viruses in the eastern USSR [12,91}, Strains X-10,
K-13, and K-16 isolated from mosquitoes prcduced symptoms
within 2y hours. Strains ¥P-1y9, PT-151, PT-161 and PT-182
isolated from the birds Sturnus vulgaris, Corvus corona,
and Larus ridibundus had incubation periocds lasting from
1--8 deys {12]., Transovarian transmission of TBE virus
has been demonstrated in 2 smal?! vercentaze of certain
tick specles, Its poiential iamportance is that it en-
sures the infection of a large number c¢f larvae and con-
sequently, wide dis-emination amoung the 1ocal small-
mammal population, ‘The species displaying this trait are
Izodes persulcatue, I. rincinusz, I. rexagoniz, 2Jermacentcr
silvarum, Haemaphysalis corcinra, and K. japonica. Experi-
mental infection of I, rieinus 8howed thzt artificlal
means of infection couid be used, Amcas femzles, 3.3%
transmitted the virus vien they were infected by feeding
on infected mice snd 21 4 when the virus was injected
directly Into the bod; zavity. Although the latter

method produced better resuilts, the inoculiatiocn process

was often fatal tc tr= ticks, The strains did not lose
their cytopathogenic.ty during transovarian passage [249],

A. Epidemiological Data On the Ticxborne Encephalitis
Complex

t a conferciice on arbovirus infections held in Mos-
cow in September 196y, the Eleventh Scientific Seasion of
the Institute of Policryelitis and Virus-Encephalitis Dis-
eases of the Academy cof Medical Sclences was devoted to
discussion of tickborne encephalitis, Omsk fever, Kemerovo
tick fever, and related diseases {203]. During the four
days of the session, 85 papers were presented which were
later incorporated into the published collected papers of
the meeting. All aspects of these diseases from claessifi-
cation of the viruses to prophylaxis and immunization
were discussed, A pajer presented by A. M, Butenko and
Ye. S. Sarmanova on the igolation cf new virus strains in
Eemerovo snd Astrakhan obiasts complements the work of
M., P, Chumakov et al. on the isolation of a serologically
distinct member of the TBE complex which was accomplished
during the joint Czech-Soviet virolegical expedition
during the summer of 1952, This expedition made virologi-
cal examinations of ixodid ticks, suspected human carriers,
and healthy persons bitten by ticks in Western Siveria.

th typical and atypicel strains were isolated. In cne




region, 20 sercliogically similar strains were discovered
which produced a febrile type of encephalitis in humans,
The new virus strains were cytopathic in chick tissue
culture in y8--72 hours, multiplied well in the yolk sacs of
T-day chick embryos, were fatal to newborn white mice but
generally not to adults, and were antigenically distinct
from the rest of the encephalitis complex although they
rroduced similar symptoms. Later, 20 similar strains were
isolzted which were remarkably pathogenic to intracere-
brally inoculated rats and hamsters, producing brief

fever in Rhesus monkeys and having varied effects on tis-
sue cultures [u40]., A report of a test of a new cultural
nactivated vaccine made on a million subjects was given
by D. XK. L'vov, and data on its production technology and
suaiity control were given by A. V. Gagarina and I, M.
Rodin. Kemerovo tick fever was discussed at a special
session, Immunological shifts in humans, the capacity of
the virus to agglutinate erythrocytes, morphology, and the
isolation of similar viruses in other parts of the Soviet
Union wer:s also considered [203].

In typical epidemic focl, sizable percentages of
captured ticks carried highly active virus [182, 232],
In some foci the outbreaks have a mosaie pattern which,
some Soviet scientists suggest, depends on the variable
virulence of the local sirains isclated during epidemics
[186]. A high percentage of wild and domestic animals and
willd birds usually carry viruses, and humans in such
districts usually have complement - fixing antibodies in
high titers [155]. At least one case of g patient with
relapsing TBE has been reported [123]. Simultaneous cases
of both TBE and Omsk fever have been reported in humans
and both diseases usually increases in cccurrence with
increases in the rodent and ectoparasite population,
pointing to similarities in their mode of distribution
since they are antigenically distinct [263, 59].

A study on comparative natural immunity in raptiles
susceptible to TBE virus shcwad that in reptiles infected
with TBE by various routes under different temperature
conditions and by different techniques, temperature was
found to be the most important single factor changing
imrune response, No immune response was observed in
Eremias velox and 4Agawmn cqucasia individuals kept at 4°C,
whereas the earliest appearance of zntibodies and the
highest entibody titers occurred in individuals kept at

37°C [273].
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B. The Behavior of TBE Virus in Cell ané Tissue Culture

Czech researchers have found that in tissue cultures
inoculated with two or more viruses, cell resistance
involves formation of interferon-like inhibitors tha* sup-
press the invading virus in cultures already adapted co
one type of virus [9, 227, 207]. This phenomenon is the
tasis fcr 2 method in which TBE virus can be titraied by
cdetermining cytopathic effect in tissues infected with
polioviruses, In this method, the TEBE viruses resisted
“he effects of poliovirus, and by some mechanism not yet
known, but probably involving production of an interferon-
"< 4e sustance, inhibited the cytopathic effects of polio-
virus [8], Such an interference method can be used to

.zluate the effectiveness of TBE vaccines. A method
reported in 1963 by Al'shteyn et al., was ecouomical and
yrecise, but was more time—consuming than intracercbral
inoculation of mice [11]. A plague-assay method. on the oth-
er hand, depends on the definitive identification of plaques;
any condition that interferes with plaque formation is to
be avoideu, Cells, therefore, must not be pretreated with
interferon if plaques are to be ciear. This method can
also be used to obtain viral clones by repeated plaque
isolation and subculturing in newborn mouse brain {140].

Many cell and organ cultures have been screened as
suitable media for the evaluation of inocula and vaccines,
Comparative evaluation of tissue lines by Karaseva and
Semenov confirmed the suitability of chick-fibroblast or
swine-embryo tissue [13, 1y, 15, 92]. Titration in
human-emtryo fibroblasts has yielded results 50 times less
sensitive than the intracerebral inoculation of mice, but
within its effective range it is clearer, more precise,
and reproducible, and can be used for detecting neutraliz-
ing antibody [10, 56], Tick tissue culture is reported
as the best medium for the early detection of tickborne
encephalitis virus since a marked cytopathic effect is
produced by small guantities of virus f189]. In growing
virus in tissue cultures, agitation was shown to aid in
the production of higher titer {75, 137]. Chick-eambryo
tissue was best for work in which gradual and continual
release of virus from cells without marked cytopathic ef-
fect was desired [15;]. Severzl authora report a "partial®
cytopathic effect in lines that have been chronically
infected with the virug, with a reduction in virus multi-
plication rate and a consistently low percentage of cell-
asscciated virus (usuallg 1 € intranuclear) with the rest
ir. the culture fluid [133, 16, 19]. Some cell lines are

e




affected by medium composition with consequent changes in
cytopathic effect [139], and all cultures of mammalian cells
also had a resistance to superinfection as discussed above,
although long-term cultwring could not eliminate persis-
tent infections [iylj.

The effects of long-term culturing on TBE viruses
has been studied 3t ti,2 Mosccw Sclencific Research Insti-
tute of Viral Preparations. Culture conditions played an
important role in the properties of some mutant strains,
and others maintained their properties unchanged even
under prolonged culturing and varying temperstures. Some
strains developed the ability to destroy SMA and chick
fibroblasts after adaptation [17]. The laboratory of
V. V. Pogodina of the Institute of Polionyelitis in Moscow
has investigated the variable pathogenicity {virulence) of
TBE and related strains for different laboratory animals
under varying conditions., Various strains of TBE, Langat,
Omsk fever, Louping il11, “owassan, and Kyasanur for:zst
fever viruses were studied for both intracerebral and peri-
pheral pathogenicity in attempts to use neurovirulence as
2 strain marker, They observed the following types of
neurovirulence: a) high intracerebral and high peripheral--
Epstern and Western TBE strains, gsnd Omsk fever, Kyasanur,
and Powassan viruses; b) low intracerebral and hign peri-
pheral --Khab-9 and Vasenkova strains (EEE); c) high
intracerebral and iow peripheral--Fatayev and Ix-2 (TBE);
and d) low introcerebral and low peripherzl--Langat
strain TR-21, recommended as a vaccinal sirain, Mice and
hamsters were judged unsuitable for differentlal diagnosis
of the TBE complex since they displayed uniform clinical
symptoms with all strains, Lambs were ruled unsuitable
becauss of their low susceptibility. While none of the
animgls tested were equally susceptible to all the strains,
newborn pigs were the most suitable for differentiating
strains on the basis of virulence [178, 177].

When a newly isolated TBE strain wee injected into

mice and passaged, its virulence decreased, Specific
resistance to challenge by the original wild-type virues
was produced by injection with this attenuated strain;
degree of immunity was affected by virus-dose and time of
immunization., The lowered virulence was connected with a
decrease in the ability of the attenuated virus to multi-
Ply in extraneural tissue [107, 143, 179]. Since titra-
tion on the basis of cytcpathic effect gave inconcliusive
results [180], the flucrescent-antibody method (FAM) was




employed in the tissue-culture studies of growth stages, of
the appearance of viral antigen, and of cytopathic effects
of Langat (strain TR-21) virus, a weakly virulent virus
demonstrating antigen visually.

sl

C. Induced Mutatiqg_yf TBE Viruses

G. D. Zasukh.na and I, A. Rapoport reported on the
chemical mutagenesis of TBE viruses, General studles of
the variance in hered: .ary characters resulting from treat-
ment with various chemical mutagens produced mutant strains
of varying virulence and morphology [286]. Changes in
cytopatbic effect in tissue culture were not connected with
cytopathic 2ffect in cell cultures treated with 5-bromoura-
cil, formaldehyde, urethane, and a combined profliavin-
urethane preparation [285]. 1In the work of Zasukhina and
Rapoport, the effects of scme standard mutagens on two
groups Of arboviruses with characteristiczliy low and
high mutation rates are ccmpared. Strains of TBE virus
with a characteristically icw irutation rate and WEE strains
with a higher mutation rate, vetter culturing properties,
and a faster growth rate were treated with: 1) 5-bromo-
uracil, 2) formaldehyde, 3) 1;y-bisdiazoacetylbutane
and 4y) E-nitrosomethylurea. These mutagens produced
alkylation of the hereditary materizl; 1, 2, and y ylelded
a grea“er percentage of apathogenic mutants than d4id 3.

A greacer number and variety of mutations were produced by
1,y-bisdiazoacetylbutane, These results were hiéhly signi-
ficant in explaning Fzoclogical cosmopolitanism,” or
ability of these viruses to survive in dozens of species
of cold and warmblooded animals. These animals are the
raservoirs, carriers, and victims of these viruses, A
secondary aspect of the study was to determine the range
of artificially induced mutant properties of these viruses
with the intention of creating live vaccine strains from
strains with induced mutation, Several strains were
selected for further study [287].

D. Diaznostic Methods for Tickborne Encephalitis

The fluorescent-antibody method

The principal advantages of the fluorescent-anti-
body method (FAM) in dlagnostice z2re speed, accuracy, ard
the saving in reagents [12B, 145, 155], This method as:
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been employed to detect cell-bound and free TBE viral
antigens in sheep-kidney cultures [129], and shows the
intracellular distribution of nucleic acids and specific
antigen in mouse--brain and sheep-embryo kidney tissue

[220, 219)., Thi- method has been used diagnostically and in
the study of the course of experimental infections, It is
easily and rapidly detectable in the central nervous ’
system and lymph nodes scon after infection, usually within
2y hours, Viral antigens are easily demonstrable even 1in
animals showing no clinical symptoms [83, 1y6].

Complement {ixatlon reactlons

Complement fixation 1s repeatedly cited as one of
the best methods for diagnosing TBE (though the FAM 18
superior) [6y, 5y, 150, 39]. Its principal disadvan-
tages, the length of time required to obtain definitive
results (as much as 15--30 days) [6y, 103] and the rela-
tively sophisticated eguipment required, make hemagglutina-
tion more acceptable [63]., A method by which dried
blood on filter-paper disks is used was ruled unsuitable
for the complement fixatlion reaction because of the large
titers of anticomplementary substaznces in the dried bdlood
[54], However, this system is adaptable to the neutral-
ization reaction [5y], although in most papers on
neutralization, it is carried out in vitro or in tissue
culture [255]. The principal advantages of either fast
neutraiization or complement fixation is the elimination
of mice, Also, since the virus multiplies faster 1in
tissue culture than in mice, virus can be obtained,
identified, and typed more rapidly [(6y]. Several papers
report the processes of obtaining and purifying sera for
complement fixation [150, 266, 58, 38].

Hemagglutinstion and hemagglutination-inhibition reactions

Hemagglutination and hemagglutination inhibition
have been used dlagnostically in large-scale serological
surveys and epidemiologlcal studies both in the field
and in tissue cultures [276, 95, 126, 200, 171]. Sheep-
embryo kidney cultures provide the most suitable medium
for hemagglutination and for complement fixation, although
use of other tissues 1s reported in the literature [62, 96,
223, 47, 53]. TBE hemagglutinating antigens obtained
from viruses grown in various tissue cultures are highly
specific, require no elaborate purification process, and
are stable at y°c¢. They were therefore recommended to
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replace brain-derived antigens for serodiagnosis of TBE,
The accumulation of virus in the culture media can be
determined fairly accurately by nemagglutination and TBE
virus can be detected in experimental mixed infections in
tissue culture [150]. A modified hemagglutination-inhibi-
tion (HI) reaction is widely used in tne Soviet Union in
surveys of known and suspected vectors [201, 171, 275, 97].
One method, which enables a techniclan tc determine

the presence of TBE and Japanese encephalitis antigen
without the complement-fixation reaction, involves the
simultaneous performance of the HI test over a wide pH
range, since “he Japanese and TBE viruses agglutinate at
different pH values [247]. A further modification of

thls test suitable for large-scale work employs paper
discs and requires minute blood samples [201]. Since
antigens are plentiful in the blood long before the
appearance cf clinical symptoms, Gaydamovich and others
have recommended the HI reaction for early detectlion of
arboviruses and suggest its use in the identification of
vectors [67], Use of this reaction to demonstrate the
presence of TBE antigen in wild birds and their parasites
is particularly interesting as it enables contacts of
wild birds with epidemic foci to be revealed [171],

A modified precipitation reaction was chiefly used
in typing and determining antigenic relatlionships rather
than in diagnosis [224].

Neutralization

The chief benefits of neutralizatio. methods have
been found to be that clear-cut results could be obtained
within 72 hours with freshly isolated strains and with
convalescent sera; even sera contaminated by bacteria
could be used and the tests could be carried out in
ordinary culture bottles without impairing sensitivity
[2¢5, 131, 52]. Disadvantages were such external factors
as season [274}; also, clinical manifestations in a given
individual affected the neutralization indices so that a
definite hemagglutinin-forming dose could not be determined
accurately [255, 20]. This method could be used to de-
teet infectious RNA in the course of an investigation of
the properties and functions of TBE virus RNA {y9].

A colorimetric test for TBE has been used experi-
mentally with success; 1its only disadvantage is that
definite results may be obtained oniy after y--5 days,
Further research on this test is underway [93].
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Plague formation has been used in the differential
diagnosis of TBE because its plaques are distinct from those
formed by other viruses, In one experiment, TBE virus
formed large turbid plaques, Omsk fever virus formed small
plaques, and Langat virus (strain TR-21) formed both large
and small transparent plaques, indicating the heterogeneous
composition of the inoculating strain [122], Standardiza-
tion of conditionsg iz very important since agar inhibitors
also alter plaque sizes [51], Positive identification
may bte made in 3--y4 days using a method reported by Logina-
Parina in 1964 {121]. The infectivity of TBE infective
RNA can also be shown by the plaque technique [50],

E. TBE Therapy

l. Vaccines

A 5% brain vaccine against TBE was administered to
mice and gulnea pigs. This vaccine was prepared from
serum obtained from infected animals two or four days after
infection, and was administered in two doses 28--32 days
apart. When an allergic reaction appeared, the animals
received normal brain suspensions or formol-inactivated
vaccine as desensitizers. 1In gulnea pigs, tissue from
sick.mice and from infected mice which had nct yet dis-
played clinical symptoms produced strong anaphylactic
reactions, Four-day vaccine caused only a weak response,
leading to the conclusion that intermediate antigens
?pggared Lhetween the second and fourth day after injection

13j§.

A nonallergenic, formolized vaccine was obtained by
Gagarina et al, by the intracerebral infection of newborn
rats. Similar vaccines have been obtained by others [60,
83, 115, 260]. Vaccines adsorbed on aluminum hydroxide
possessed greater immunogenicity than native vaccines [115].

Vaccines prepared from tissue cultures were gen-
erally more effective and egsier to handle and store, and
were areactogenic as compared to inactivated brain vaccines,
In general, greater postinfection immunity was observed
with the tissue-culture vaccines [43, 202, 258]. Rates
of antibody accumulation and immunological shift varied
during large--scale trials. High-antibody titers appeared
rather early [y4] in some previously unvaccinated persons
and after considerable delay in others, suggesting to the

-9-
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researchers that threee immunizationa were optimal, Large-
scale trials bore this out, leaving the questiocn of the
optimum intervals to be determined [259]. The immuniza-
tions last at least six months [257, y6}. In trials with
human volunteers, Chumakov and his associates found that
maximum immunogenicity was obtained when shots were given
1-~-4 days apart followed by a booster after six months,
especially in tests of nonadsorbed vacecines [y6].

Attenuated vaccines prepared in tissue cultures were
more effective than brain vaccines in almost every case,
though their effectiveness was affected by such external
factors as drugs and hormones [y2, 199], It has been es-
tablished that the regional lymph system 1limits the pene-
tration of tickborne encephalitis virus into the blood-
stream under experimental conditions [132]. Cortisone
treatment of micz at the time of immunizetion did not im-
prove the prophyiactic effect of the vaccines; on the con-
trary, viremia lasted longer in animals receiving corti-
sone [98, 253]. X-irradiation speeded the spread of TBE
virus through the regional lymphatic system except in the
lungs, where a decresse in virus titers was noted [130].
Urethane-barbital preparation had much the same effect as
cortisone on experimental TBE infections in mice, with
viruses persisting longer and in higher titers [199]., A
tissue culture vaccine effective against both eastern and
western forms of the TBE complex and possibly against
related diseases a.d which porsesses almost the sSame
virus-neutralizing capacity I'or all the diseases of the
TBE complex was developed at the Institute of Poliomyell-
tis in Moscow by Zaklinakaya and coworkers [283].

Antisera and specific globulins have been found the
most suitable for use in epidemic foci because of their
areactogenicity and because they are easily obtainable [57,
182]. A-type immune serum against tickborne encephalitis
18 specific, shows no anticomplementary activity, and con-
tains no antivodies to brain tissue; it can be used as a
standard in complement-fixation and hemagglutination-inhi-
bition tests with TBE antigen [194].

STORAGE PROPERTIES OF TBE VACCINES

Of the wet vaccines, formol-inactivated vaccines were
the most stable, with a shelf 1life of up to 9 montns, Some
batches were kept in rubber-stoppered common glass bottles
up to one year [35, 83, 198]. Dried vaccines kept longest,
provided residual moisture did not exceed 1% [125].

~10-
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Studles of the properties of viral infection in tis-
sue culture have been made in the laboratory of J. Vilcek
in Czechoslovakia., Several reports on the formation, anti-
viral action, and comparative properties of various inter-
ferons have been published., When mice are infected with
TBE intraperitoneally or intracerebrally, high interferon
levels are found in the brain of inoculated animals [269].
When cells infected with WEE, EEE, vaccinia, NDV, and homo-
logous TBE viruses were treated with interferon from TBE-
infected cells, their resistance to the other diseases in-
creased [267]. The action of TBE-interferon and influenza-
interferon was compared; results were found to be similar
to those of the previous study, indicating that the speci-
fic inducing virus fails to influence the properties of the
interferon formed in a given cell culture [70, 185, 268].

Tre Toilowirg cn=miceals ana Jther preparavions have Deer. ore
or less sugcessfully tried as decontaminants asd therapeutic conpounds
for virus ulseases in the Sovietr Union: Lactams and lactonss, espec-—
cilally beta-prcpiolactone, were recommended for general
disinfecticn use and for further study [173, 293].
Novembichin and other antibiotics were somewhat effective
[28, 73]. Dichloroethylamines showed antiphage action and
ethyleneimines inhibited the actlon of many viruses [27,
29, 288], HNaturally occurring, interferon-like inhibitors
in both live animals and in tissue cultures have been re-
ported in many papers. Most of them are enzymatic and
thermolabile [1y7, 217, 228, 246, 250, 292],

Uniformly satisfactory results have been obtained
with the administration of vaccines, drugs and therapeutic
chemicals by means of aerosols [y, 5, 6, 7, 66, 77, 183.
187, 270, 271, 289, 290]. 1In fact, some live, attenuated
vaccines are most effective when administered by aerosol in
very small quantities [66].

A killed tissue vaccine prepared from TBE virus
strains Yas-8 and Ix~10 was tested on animals kept in a
IVK-2 chamber, Vaccinations were given at 1-, 3-, 5-, 7-
and 10-day intervals via an aeroscl with particles aver-
aging 1--3 microns in diameter. This method produced a
rapid rise in virus-neutralizing antibody titer and suc-
cessfully protected animals challenged with the virus., The
vaccine penetrated the tissue rapidly, enabling smaller
doses to be used, A mixed aerosol conferred immunity to
both viruses (TBE and WEE) [250].




2., Challenge of Animals Vaccinated Against Tickborne
Encephalitis

There are numerous reports of challenge tests of
vaccinated animals to determine the efficacy of certain
methods of immunization and the properties of experimental
vaccines, In a study to determine the conditions influ-
encing the effectiveness of TB:E prophylaxis in auman vol-
unteers and the relationship of the immunogenic properties
of the vaccine and its immunclogic effect, 5y8 persons, all
previously unvaccinzta2d, received doses of vaccine at 1--2
and 2--3 week intervals. They were revaccinated after 1
vear, Twelve types of t4issue culture vaccine and three
types of brain vaccline were tested, Conclusions reached
were that 1f the {irst series of shots possessed highly
immunogenic properties, then a booster possessing diminished
Immunogenlclity was effective, The reverse was not true

[y5].

Some of the standard vaccines, particuiarly the
mouse-brain vaccine, are easily contaminated by bacteria
and produce allergic reactions, Thus, tissue-culture mono-
layers, especlally chick-embryo cultures, are consldered a
superior source for vaccines, Formalin or beta-propiolac-
tonie were usecd as neutralizers to make the vaccine suitabie
for use, Optimum inactivation conditions were determined.
A satisfactory vaccine was prepared by inactivation a2t y°C.
(This was necessary because the 37°C temperature of some
methods destroyed the immunogenicity of the virus), This
vaccine had a shelf life of approximately 6 months and
protected challenged mice againast high concentrations of
virus, In tests on humans with low or nonexistent serum-
antibody titers, 66% of volunteers developed antibodies in
sufficiently immunizing titers within 4 weeks after vaccina-
tion [8y, 127].

Airborne infection of monkeys with TBE virus pro-
duced iittle CNS involvement, but other symptoms produced
were like those evoked by infection from other routes [23,
114]. In two studies the infective dose for aeroscl infec-
tion was found to be 104--102 %,c., mouse LD5p. In both
cases, active immunization with TBE vaccine was the best
way to protect test animals against high infectious titers
[23, yB8]. Airborne infection is an wnusual route and
occurs mainly, or perhaps entirely, in the lahoratory. In
these studies animals were kept in a special flow chamber
and aerosols were generated by a specially developed appara-




Tus which generated particles with average diameters of
0.75--1.5 microns, The dose could be varied by altering
the concentration of virus in the carrier fluid or by
varying exposure time. A Formol vaccine offered animals
better protection against aerogenic infection than against
infection by other routes {y48].

F. Japanese B Encephalitis

Virological surveys have shown birds to be an impor-
tant factor in the dissemination of Japanese B virus, A
survey of the southern Primort!ye showed the presence of
hemagglutinating and complement-fixing antibodies in 2G0
wild birds of 36 species [166, 181]., Sheep-embryo kidney
tissue cvlture is the most widely used medium for the eval-
uation of cytopathic effect in the dia-nosis of the disezse
since no preliminary adaptation is required, The cyto-
pathic effect is limited in adult tissue cultures [61, 165].
attempts to culture the virus in guinea-pig tissue involve
the nece sity cf intracranial infection of the initial
animal with a suspension of infacted chick tissue, and
intractanial subculturing. This laborious procedure ylelds
a preparation with unchanged antigenic properties after
long passaging [197]. Koninfectious diagnostic sera and
hemaggzlutinins for the HI test have been produced [68, 237].
Uvarov and hic associates prepare concentrated hemagglu-
tinins by precipitation in ammonium sulfate and incubation
at pH 3.2--8.5 for 19--24 hr at 0--y°C [264].

G. Omsk Pever and Related IDiseases

Onsk fever and other renal hemorrhagic fevers pre-
sent diagnostic problems similar to those surrounding the
identification of various forms of the tickborne encephali-
tis complex. In addition, Omsk fever and Kyasanur forest
disease are antigenically related to tickborne encephalitis,
Hemorrhagic nephroso-nephritis (HENN) and Omsk fever are
often misdiagnosed as leptospirosis, tickborne encephali-
tis, gastroenteritis and other diseases. The tables com-
pare the characteristics of HNN and related diseases and
abdominal conditions for which it is most often mistaken,
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Table I froa [216]

COMPARATIVE Ci! JICAL CHARACTERISTICS OF HEMCRRMAGIC FEVERS

—
Hemorthagic acplentic - Crsmeas Central Asias hegror-
¢ ? b N -~ Omsk hermrorthagic feser
aophntis heorhagsc feser thazic fever
—

Distinct hemonkaglc mani~
fes2alions 2od 2 Sevore
general fotoxication at
the height of the discase,
acute resatdamageandunts
BITY CATICLIOT T pRirrent,
semetires 38te ronalrenn!

fadwe,

Predominact clisical syndrome

Phencmen: of general
irtzac T o wath dis-
tinc: bomorthagic
phezonena and rela-
tively mild zewnroicpie
€4} desicns.

Very severe general in-
toxication and distiact
severe damage to the
sastointestinal r3ct,
with magive, frequem-
1y crizical bleedizg

Relatively =ild genesal
iatoxication and he=ig.
thagic diathesis, Dhe-
ti=ct respdratory tract
lesicns.

From 1 1o 22 days. To e
average 14-15 days,

Incubation peniod

From 2 to 25 days,

3~4 days. Especially
shert in intramaral
hoepitsl infecticns,

2-3 days. Especially
short in infections of
penaznel casing for
izfected labonatory
animals,

Clszrves sazeiy. ing
<3 dayy.

Prodeom

Prodromal period ast

mazifrsted.

3! pericd

Prod:omal pesiod oot
mazsifested,

Rarely obsesved,

Cycles of development of the ¢

Four pezfodt of the discaze:
the fisst gesersl) febsile
petiod,

Secoad period — hemor-
thagic mimufestations.
Thisd pesiod of maximal
inpuries 1o c3Rans.
Founth perfold = re-

coavalesceace.

Three periods of the dis-
eaze: the fimt aitial
period,

Second period = height
of the discase.

Third period ~ re~
coavalescence.

Theee pezicds of the dis-
ease: the fisst icitial
period

Second period ~ Fiight
of the dsede

Therd period = ree
coavzlzscence,

Yinical picture of the disease

Two periods of the dHtc 3o
the fime, febrile perindt

Second period = pyTeris,
recozvalescence.

Temperature cften riscs sud-
denly 0 39-30°C aad tc-
maizs kigh ustil the dthe
Tth day of the disezic,
later resodvizg by lysis in
2-3 days

Temperature rises sud-
denly 10 3330°C and
then retolves by lysis
after 7-8 davs, A
charsctenistic brref
drop a2 lemprratute
on the 3rd and 4th
days of the Jduseace
cownnding witk 2
begmn.ag of the
bemorthagic mam~
fetations.

After = serese chill the
temperatute riscs sud=
denly to 3330°C and
drozs samenhat on the
3ed or 3th day {with the
begiraiang of hemor-
rhagic manilestations).
Later it remaizg at 2
level 3 37-35°C to the
Teh-8tk d3y of the iis-
ease a=d later retums
to normal by lsis,

After 3 brief chill tem-
peratuze rises suddesht
to 3940°C. Itresohvas
by ly3is hetmeen the &
and 15th day of the I
ease, .\ brief degrease
on the Jrdor 3tk &3,
(oeginning of hemare
thagic ma ifest i3}
1 chapcteristic. I= &
of cases {a the sccnd ~
third meek of the nwi-
walescent periad thve 3
a typic.l secenduny

POratune waty (et s ot
80t 1> Pigh).
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Table I continued

e mmoushsghe mephreticn
meptait

A

ICmean Mrmxrhagic
feves

Cecoral Afanbemoe-
rhugic fcver

O=xs heenethagic
Leves

Tolom of ghiaf Vypic ) Syi-remis of
e shia £ the facc,
merd ot oppet Balf
of the bovty from the
Bt hours of *he
Slrersc and wntil

Tyyicst fyyeremis of
the siia of the fve,
ok =d spperhalf
of the by from B
i hooess of the
Susezse 353 20 e

Hyjvremis of the
face o0t Ssniact

Hyperemia of e shis
of Bx fxc 208 e
wpper Malf of the body
orscrved in 50 of
c:oes from the fisgy
hooy of e Sseaze

the recoavaleste=2 recoevalescest 3ad ee2il the se-
penaxd el Comesiesta 12 petiad,

Caloe of Ty; ¢zl Iypercmia Tivical lpnreia Hyperemiz of e Hyperemis aod inyectiom

wisible | a=dimjection ofthe | 2ad injectiss of scierac, ani el o B wrteels of e

_—C s vemels of e slc- vemels of the the phayTx o sclerze, phary=x asd

t 1 Tac, compiactiva aad scierac, compunc- oe3ils w3 roely o=l Cavity Suxizg the
oral cavity from the tiva 3= ceal cavity cleerved febelle pesiod
. first howry of the di3-]  Ia the iskial perdiad
ease and natil the and during e
recoevalece=t pe- Selghs of the &~
Bod ease,

Pulse Aoderate bradycardia | Moderaze bradicandiz | Polte rfc cowress  [Madezsic eadioarfa
dzriag the fing three &asing the peviad of Fomding i temae ia the L23fic perind
pedads of the &3~ 55 temperature, sezamc. ia Sorttmes txxhs -
ease. Relathe sevese S22 casSa

tackycdis from

cx3c with a3

the begioning of the sive Liood iom
fecom Aleriens pe- thore & 2aciy-
fod ca~Sa
Beod Aoxt frequenaly Tysscal moderaze Tysices! Epminct Typical dintiacs suerisd
IR smoderste Eypoles- Lypote=giza - Eypotessios, ~ Ayxtessiza, = -
sice - §0-100753-50, 33-50783-50. 83-H143-30 &t=g
$0-100150-£9: Depree of ypo- e e=zize feditle
severe hypotensics temnics Swwctlhy fesiod
{ccilame) o Bypes- seopertions] 2
teogios ase ralt. the degree o lom
= Blood,
Hemerrhagicl From the 333tk day | Froo the 3rd-teh day ¢ Aadigh? potechial N slight pezechial soazy
maaifesta- |  these Ir 2 slighe of Se Esease there | zash apeah ls tad i sees ooty 1220
e pecckial rash om By 3 e=al} sCaTered e St 1o (NN of pattesy, in S siia

a)onthe skia the shls of te
1ateral mafaces of
e ches?, abdomez
elbowm, arspets:
mare rarely o widely
dazibted cash
aoted These is 20
roseaiar sass.

peeckial rash =
e iz of the 4
terior 2a Jazeral
scriazes of the chess
a2 abdmex. Tieme
may 230 %e 3

sope st ragh Sing
e s3me Hoe 233
with 2 gimilael -
Lation

&2y of e Stcase.
It is see= =ai=ly
e e shiz of the
e sface of

The razh may
eead sver e
extive body with
exceptioe of the
2. Soc=e
peteckiae =ay
mack ISc i
Sa=eter

f the astersiztenal
srixtes of the Sody and
limly, Someli=e o
alesce=e Se=moiages

the body oad li=tel ppear iz the Jrolar

reglion
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Table I continued

B) Is o
IO
=emboaces

Hemomrhagic mepheoeic-
sepbsitis

Ceztzal Asizabemor-
shagic fever

=t bemoczhagic
fever

From the Isd~4wh day
of the disease these
2me Semmoerhaget in
the sclezae, ol
semizane of the
ocal cavity, a=< 3~
pecially at the edges
of the 312 palate.
Hemocthages foo=
e 23e, gummg and
gastroistestizsl Sage
ase rare and =ild

Iz 50% of cases theze
e 20 bemorriages
from the 2me,
Hematomesis a4
izTemiza! Slceding
ave rave 22 Yxgm 3~
4 d3yz, Copio
bemochage sooT
saly in 10-15% of
2 opatex:

T yescal sopics
Semcoikazes from
the oose asd gur

3= SO of cases
there a7e Zemmates
mrses 3nd 2=elens,
wilich ofien emdaz-
sez 2t Lfe of e

FRiezR.

Blecd-ngi fro= the
2one, FaITUS, Ttens,
garmeointestenal trace,
ic- are infreqor=e

ant =il

Le3zied Secrease iz
Simesis (303-30 =)
sometizes 25 COm-
siete anoriy = the
secon asd thisd pe-
a2 of or &sease,
with develogmest of
sc=2¢ reaal f2ikice.

cesz setiodtherec b 2

Eiziace 2o prolonged
#}"—‘i‘ z2d ﬁ.‘b};c-
fea il

Dasizg the tecoovales

No distinct impals-
=e=xfdiess i
obzened

Ne impairment =
Swesis,

o impsisment i

Typics? athoemincriz
&xisg the exzise pe-

e secand 3od hisnd
pestads (dk-Fh day)
i I very g,
seackiag 10N =d
so=etizmes eve= 33~
S5 %e. In the sodi-
oez2 thete are Bt
folioming findings:
eazly {22-31d Jaj)
appeizace & 1z
ssembes of Cells
foom The el
et Tium with
232 32 Cegenera=
Bo=, CapSoey Jypim-
drores anlicmarsta
of vazyisg degree.

riod 2f the E3easc. Iz

1z the poriod of B
beigit of the Ssease
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typacal =odesate

K sraeauax g

=2, = 3IuTa
and fen Lyalize
c3Ts.

=p 22 e aBamuner

2o e perind of the
beight of the oase
theoe & cltes 3 maxde
crate sihomimis,
32 Iz e sr&—ez
of Boe motme there 2%
2 few 2ydlize cuts
2 fragt eryioe-
cytes,

Riodings i= the pesisd
<f heigia of te &3-
e Imeloder sighe
{e2 10 I%e plbcmingms,
seay? er3elisl cell,
202 Lo byalizc caws

v
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Table I continued

Hemorhagic nephrotic-

nephritas

fever

Criniean hemorrhag.c

C ertiral Asranhemor
thagicfever

Omsk hemerthagic
fever

into the stomach an
wmiestare wa' g o>
the mesenten, pan-
creas and perirenal

tissue)

laer

« w spicen

At the he:ght of the
disewse the Inver in
S0 of cases may be
palpated 31d 6 mod-
erately enl.rges
The spleen 15 ravely
enlarged.

There 15 shight en-
largement of the
liver and spleen
dering the period
of hesght of the
disease, approxi-
mately 0 33% of
pauents,

In the period of
herghs of the dise
ease the liver 1
usaally consider-
ably enlarged (pal-
pated at 4cm be-
low the costal mar~
gin).

In the peniod of height
of the disease the
liver 15 shightly en-
larged and tender to
palpation. Eniarge-
ment of the spleen
not usval.

Neavous
$ystem
lesions

Changes regular.s
F:o, the [ days
sl 1% 2 $evere
headache 1n al}
patients, In 27.57%
of cases from the
beginning of the
third period there 15
a marhed state of
stwpor, mi:ld menins
geal symproms, and
weak pathological
reflexes {(Babinska
and others), CSF s
usually unaltere 1,
the spinal fluid
pressure is ipcreased.
One may obsenve d-s~
tinct phenemens of
serous rncnméim.
Rarely does oac ser
3 climical picture o”
meningd-eacephalitis
with distinct impan
ment of conscicus-
ness = stupor, Jeliee
wm, psvchomeie: 1
excstation ard some-
times coma.

From .he f.15¢ days
thicce 1s headache,
drowsiness, and
sometimes im=
parment of con-
scicusness, delir-
wm and hallucing-
tions, and there
may be brief menind
geal sigas and ngss
of impairment of
cerebrocranial in-
nefvation asymme-
try of the face, de~
viation of the
tongue, uregular
pupils and patho-
logical reflexes
{Babinshi and
others). C3F s
usually aot al-
tered.

From the first days
there s headache,
drowsiness and
apathy. Rarely
there may be a
brief loss of con~
sciousness and in
severe cases a
comatsse condition.
Meningeal pheno-
menz and diserdersof
tendon reflexes are
sare tnd nct d-;zunct.

From the {irst days of
the disease the fol-
Iowing signs appear:
headache, himb
pains. Man:festa-
tions of organic ner~
vous system lesions
(pathological re-
flexe: and meningeal
sigas) are rare, brief
nd not distinct, In
the Bukesintan var
iant of hemotthagic
fever the injury to
the gervous system
13 more disanct,
The following sigrs
are very frequents
brief psychomotor
excitation, aniso~
refllexia, appearance
of pathological ree
flexes. In cne third
of the cases there are
meningeal ugns
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Hemomhagi nepreotsn-

nephritig

Cr-nredrhemonhage
fever

Centesl Atian hemor=
thag'¢ ferer

!
|

Metabolic
disorders

At the height of the
disease (second and
thied peniad) the
following are
YP:Calr wLne
hypoproternemas,
diteact azcrenaa,
frequesntl, hagh (.7
16 2007100 my " 3!
tesidual ~arogen
ane $00-500 mg +
of urea), acides.s
and decrease & al-

kah resen oo of tre

blood 10 below 50

volume °: (some-

times as low as 20

volume * }, mou-

erate chloropenta,
dustanct hypo+
cholesteremaa,
pathologicaily fugh
aad persitont cugar
curve,

‘ietabolic Jdisordets
At the
heizn: of the die-

ate rare,

e3e sud dung

e .2 oy (1

1
the recons Slesdent |

peniod tnefe M2,
sometamas be
moderate ad

At thy height of the
disesre there s a
moucrate hypo~

PSR LIEN PR
¢ . 1 mataby Jdue
0 celreate .~
glcoul ns anr Oib-

fneaes

Luring
;o thn L there s

PRI NI NI
<y to 3 modesate
Rypealic i~ A

considera

Cteuye 0 A7
coth.C e g

blood 15 typacal.

@

Criin hemorthigc
fever
P )
Changes in metade-
hism ot regelar.
At the heigne of
poads ¥ av2.d 9me ghe
senes 9nly 3 mode

cratc hypopioten~

emitd 3~d sOmMe nncs

shignt wotema,

Ce-apli-
cations

Osne razely chicives
massive hemenhages
in the kidney {and
tear of the k:dner )
and in the epirenal
patench,mi, with
deveicpment of a
clinical pretute of
*acute abdomen".
Hemunhages wn the
mesentery and the
wall of the intestines
with develcpmer;t of
an ileus syndrome;
hemorrhages into the
stomdch and other
internal organs; 3.ute
insufficrency of the
kidneys and de-
velopment of 2
clinical picture of
arotemic urermia,
focal pneumoniz,
purulent parotvis
and submaalfstz,

Massve blecd.azt
{gasiro- intestonal,
Fimonany ) very

Fecal

pheumonia ob-

setved in 10-16¢
ci cases. Insome
patients parotitss,

Tare.

epidehimits and

penitonitys develop.

“Massioe Bleedsngs

trom the gastros  °

intestinal trast are
very freqaent and
are a danger to
life, .ascme
cases 3 deep focal
poeuminia de-
velcps. One veny
rarely observes
wflammauon of
the salivary gl.=ds.
A

Fccal pacumon:a
beth 2arly (vizol)
and Jate (bacter:al)
atc veny {requent.
Custig, parotstss
and prelius develcp
tarely.
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Table II from [216]

hfferential diagnostic signs of HNN and ‘acute adbdomcea”

Signs and combinations

Clinical characteristics

of signs

HNN

“acute abdor.ea”

Faatures of ablomirad
;‘lll‘n
2) ongin

b) intensity

€) Jevataat ~:

d} comdination with
vomting

¢} combrnation with
fever

CamYination ~f abdom nal

Ue.ne and diuresis changes
Siad changes

Comb:nsticn ¢f pain
syndrome v ith other
clinical signs

Abdonunal pain appears on 3-5th day

Usually rnld pains, never $ntract-
able {"amiic steohe )

Mot frequeatly tocalie dan opi-
gastric region but may also be
diffuze

Pains usually pr

Abdominal pains usually preceded
by typical high temperature e
action

Atdorundl pains usually combined
«with pains in the lumnbar region

Chazacteristic
Charactesietic (see cther tadles)

Abdominal pain zonbined with
various symiptoms character-
istic of HNN (hemerthagie cash,
renal injucy etc,)

Sudden onset of pain — the fust clinical
sign of onset of pithological condition
(gastrointestinal perfocations, acute
peritonitis)

Veey acute patns (“hnifing') frequent

Most often in epigastric region, but
may also appcar efsewherc

eceds vomiting

Pains usually begin while temperazure
®ill normal, temperature later rises

Lumbar pains only when 3 gastroduodenal
ulcer penetrates into the pancreas, in
neptrolithiasis colic, or retroperitoneal
appesdicitis

Not shasacteristic, occur rarely

At the onset of pain attack blood may
be sorm.ai, with neutrophil leukocy-
tosis developing later

Abdonunal pains dominate clinical
picture, often typical chinmical manifes~
tations of acute peritoaitis also appear
within the firrt 12-24 bours
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Datierential diagnostsc nigns of

Table III

from [216]

HAN, mosquito=borne Japaacse encephabitis 3nd tick -bome enccphabitn

{Mosquito -borne Japagese

——

Tichdoene encephalitnn

Sigm HNN
{2utumn) eacephalitis {s; cing -surrmer}
Peniod of maxamum Manrnrum methad *voan August-September Apnal-July
morbidity Fogvegn s
Epidenuc featuses No traces of tich bites Ne traces of iea butes T

Comntiousncss
Meawrgesi sigas

Encephalitus,
reflexes

Cerebrosp.nal fluid

Blood changes

Urine aad dwresis changes

1

Persists . must patients

Raze's S.e-ved, approa.

1
:
] in5~ of cases

thalogical Rarcly odserved, approx.

tn 5-10 5 of caeey,

SIS

ally doapeas £1;:dh

Usualiy oo -~
imS3% ol iz

wdesaze

tize 1n pro:

=, pleo-

CYIC21s 3r o oy Tarely

Mewt o'tea ampairtieat

cfter coma
Usazily obser

D

cell numbers, later -

5 IndTeIsC D protesn
(up 2o 281, dastimet
cytosis {up to 20 cells
pee 1 mm?

Modreraic ieshacyte.ae
wird 3 reutropiad shif
to ths left, ESR 32~
ceicrated

Chinges not zhaz-

acterstic, wome-

times traces of protein

.
53 :est 2333 3 rise

Crsenved 31 3 rule, Veak
f

oy RS pasalvies o
aech Tincles 3nd thovacx
bult
$pasti. pareses = lest fre
quent

5 discrders,

tegion,

Thanges aina,s chirned

Cleas hguor, mcreand
pressare and 2ooten (o
i 2%} Clicbubin re
ACTLE pOLItnne, PreNY *
tac .otV srevalemle of
Hymprhoalytes

Madrrate Jeuhooyross,
seutrophiaiad, aneosinsphila,
ESR aczcleraicd

[Chasges acx charastenstic,
ometimes traces of protes
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Table IV from [216]

The mom importsat signs of the mais forms of viral endemic hemorrhaglc fevers (scheme of M.P. Chumakov,

aladorated oo by A.A. Smotodintsev)

Hemorrhagic fevers
Msto todexes , Centra Kyasasur
HNN {Crimean Asizn Omuk Forest dusease Argentinisa
1. Properties of the virus
Cultivatica outside the human body . . - - - -+ + .
Lxperimesntal iafectioz 1a white mice . - - - + N .
Rxperimental infection (febrile ze2ction) 1n
mookey? . . . . . 4 4 - - e e - + - + + +
Actigenic relatiouship to tick -boroe vn-
cephalitis virus C e e e e - - - * - -
Suxceptible animals with clinical (c1) or sub-
cliaical {subc!) form . . . -« o} Vole ? Rabbit | Whate White Guines
(subcl) | musk~ | mouse {cl}, pig(cl),
sat{cl),| monkeys white
mouse {cl) mouse
(<)) {cl,

{1. Epidemiology

Seascaslity . . . . . .

Role of ixodid tizks a3 carriers and vecroes of

the disesse i nature . .

. . .1 Poly- |Spung- [Spring- Pprizg

~ |Summes-

pummer | sutumn

* s = e + L L 4 +
Participation of Camasoid mites is the circu-
istion of the virus in mice-like rodests . + - - - -
Tramsminion of the virus 10 mas by rodents
or their ectoparasites . . . . R - - - -
111. Climicsal picture
Iscubation period {days) . . . . . . . . 11-24 -4 34 3-7 £-8
{M.Pr.
Chumas -
. kov), 7~
16(E.A.
Cal*-
peting
Dighasic tempertture curve . .. . . R - - - S
Diphasic fevess . . . . . .. . . . . -1 = - - ‘et -
Mesel snd uterine bleeding. . . . . . . . ¢ - . + +
Cestroistextinsldleediag . . . . . . . -] 2 + - - -
Severeresalpathology . . . . . . . ] - - - -
Memorrhagicrash . . . . . . . . . . L] ¢ + - - -
Ceuditice deterioratisg after decrease in
temperature . . . . . . .. o« - oo o1+ - - - -
Leukocytosis and 1zcresse fn oumber of
Tork'scells . . . . . . .. .. . .} ¢ - - - -
Leukcypenia, shifi of blood formuls 20 the lelt - . 4 +* +
Lathality (%} . - « « - « -2 - - - . |35 3-8 1¢-30 | 0.5-3 4.6
IV, Malz preveutive messures
Vaccisstioa . . . « « « = =« o = - o} " - - - .
Deratization aad dinafectioa . . . . . . | * . - - -

Autums-~
wintee

9-14

¢ ¢

-23-




"'l"""‘m""’ N

Most cases occur in the fall and early winter (October and
November) and blood in the urine has been reported in all
cases [18, 278]. Chicken erythrocytes, the aldolase re-
action, and special complement-fixing antigens have been
tested as diagnostic medla. L., A. Vereta and T, P.
Yur'!yeva reported on the demonstration of complement-
fixing antigen in Omsk-fever patients when convalescent
serum was the antibody source, The antigen was detectable
up to the twelfth day after infection and could be demon-
strated both in vitro and in infected tissue culture from
1eactions produced by yellow fever and several simian
viruses [265]. Since the lytic reaction was clearly demon-
strable in only 57--60% of test cases, 1t was recommended
as an auxiliary test rather than for differential diagno-
sis [87, 1yy]. Results of the aldolase reaction proved
entirely satisfactory for the differential diasgnosis of HNN
[204]. Since viremia was present in animals with an exper-
imental infectlon for 23 days, 1t was concluded that appar-
ently healthy animals or convalescing znimals were the
prineipal vectors of the disease in an epidemic area [28y4].
Omsk-fever virus produces an extensive cytopathic effect in
susceptible swine-embryoc kidney cultures; RNA-containing
inclusions and viral antigen are easily demonstrated by

tie FAM [9y].

Serotherapy methods were compared by Rodin et al.
and were found to be only moderately effective {190].

In general, diagnosis of HNN is difficulit as the
clinical sumptoms are so similar to those of other diseases
and because, when the disease is suspected, comfirmatory
diagnosis is difficult and time consuming. Smorodintsev
[216] suggests that, in view of these difficulties, the
patient should be questioned extensively as socn as pcssi-
ble 80 that his contact with vectors may be established or
disproved, Hemorrhagic fevers are naturally focal dis-
eases with foci in the Rostov, Bulgarian, Western Siberian,
Khebarovsk, Moscow, and Amur regions {18, 30, 88, 172, 277,
278]}. High humidity and the proximity of the population to
swampy areas affects the mortality rate [18]. Mild cases
may be undetected or misdiagnosed, while acute cases may be
fatal [278]. The red field mouse,
rats, other mice, voles, and muskrats have been carriers in
various epidemics and an increase in the forest-mouse popu-
lation seems to herald outbreaks., Because of the diagnos-
and therapeutic difficulties, extensive prevention involving
frequent land clearing and vigorous antirodent programs is
practiced [88, 277, 278].
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II, HOOF-AND-MOUTH DISEASE

Hoof-and-mcuth virus enters the bloodstream rapidly,
penetrates organs, and disrupts normal hematopoiesis.
Changes in virulence were found to be linked to changes in
penetration properties and multiplication capacity, Viruses
whose virulence has been attuated by passaging penetrate
the blood and organs less easily and rultiply with dif-
ficulty [78, 27r%.

Investigations have shown that various tissue cul-
Turcs are suitable for the cultivation of virus for diag-
nostic and vaccinal use, Bovine epithelium [148, 243],
swine kidney, and newborn rabbit tissues [102, 206, 235,
2u5] have all proven satisfactory lor these uses, Foot-
and-mouth virus has a complex immunological structure and
therefore, many diagnostic tests for the disease can be
used [195}; these include complement fixation [155, 215],
virus neutralization [242]}, and diffusion precipitation in
agar [1€2}. Skomorokhov [215] recommends complement fixa-
tion, which can be used to evaluate vaccine potency.

Techniques for the preparaticn of virus-containing
tissue which the Soviets have found effective are the use
of Ascangel [2y], chloroform [102, 272}, freon [272], and
the mincing of reeze-dried rather than wet tissues [116,
1561}, A combined treatment with freon, n-butanol, and
chloroform removed 98--99% of tissue proteins without low-
ering the original virus titer [272]. Adding the purified
virus to fat-free milk and spray drying at 30-35°C is a
convenlent drying method. When stored, the virus had a
shelf 1life of 1 year at 17--25°C when its residual mois-
ture content was 6--9%, No change in storage properties
was cbserved when the mcisture content was reduced to
1,3--4.4%. This extra-dry preparation could then be stored
at 37°C for 60 days without loss of activity [71, 161].

Attenuated and dry hoof-and-mouth vaccines have
been successful in large-scale use. A dry adsorbed vac-
cine which is 99% effective had been teated on 3.5 million
sheep as of 1963, An attenuated vaccine which protects up
to 9 months is also in use [215]; the dry vaccines usually
immunized for 2-6 months [117]. A dry vaccine prepared
from strain L-III was tested on cattle. Its preliminary
success and low allergenicity have recommended it for
wider use [176].

2
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ITY. RABIES, AUJESZKY'S DISEASE, AND POLAR MADNESS

Rabies and "polar madness" or "rage" (Tundra rabies)
of arctic animals, especially foxes, and Aujeszky's disease
or "pseudorabies” are viral diseases that affect wild
animals primarily. Humans are susceptible to rabies and
possibly to rage virus but not to Aujeszky's disease viruz
[254). The table presents criteria for distinguishing
rabies from Aujeszky's disease.

Table V
Differential diagnoistic criteria for Rabies and Aujeszky's
disease
DIAGNOSTIC SIGN RABIES AUJESZKY'S DISEASE
Reaction of virus to weakens guite resistant
drying
Location of virus in nerves blood and lymph
the bdody
Infectivity of sali- always not in the abcence ¢!
va nasal discharge
Infectivity ¢’ sometimes yes
blood
Behavior of virus on kilied 4in killed in 30-50 min
being heated to 5-10
60° min
Babes-Negri bodies present absent - acidophilic

Incubaticn period
Prodromal period

Aggressiveness in
the affected
animal

Seratching

Drooping of lower
Jaw

Quick death

Susceptibility of
humans

Oral infection

Virus in the paren-
chymal organs

Swallowing inedible
ob jects

days to weeks
several days

marked
rarely
often

seldom
yeSs

no
ne

yes

inclusicns seen in
spinal gangliia of
cattle

always short

absent, rapid onset
of disease

absent

as in swine
seldom

often
no

yes
Y2s

no




Table V continued

Means of spreading biting by contact and in
the disease foad

Taken rom: Orlov, ®, M,, Comp. Virusnyye bolezni zhivotnykh
(Virus cdiseases of anirals) Moskvz, Sel'khuzizdac, 1363,

163-164.

"Rage" has ber orserved in wild and domesticated
polar foxes [89, 90, 10y. 105, 106, 235, 236}, wolves, doggz,
deer, bear, elk, znd lemmings [235]. It is believed that
the mortality rate i= over 90% and that lemmings form a
natural reservoir of this cdisease and spread it to foxes
during their migrations [725]., These {oxes prcbably infect
domesticated dogs. Imnunciog:~al and serclogical tests
show that this virus is similar to but distinct from rabies
and all other neurciropoic viruses [89, 90, 10i;, 105, 235].
Specific antibodies ‘o "rage™ are found in the blood of
foxes surviving an asymptomatic form of the disease [89].
No Babes-Negri bodies were observed in any case, although
unidentified intracellulzr inclucions were found ir feox
?ggggl tissue taken from experimentally infected animals

J.

One human victim has been reported {90]. In the
Nov.--Des., 1961 outbreak in the Yamal region, a child was
bitten by a fox, The child dled 25 days after being bit-
ten, despite treatment with antirabies serum., Post-mortem
examination of both the human and fox tissue revealed no
Babes-Negri bodies; "rage® was therefore given as the
cause of death, Serological methods employing complement-
fixation and virus neutralization show that this virus 1s
related to Aujeszky's virus and infectious equine encephal -
omyelitis virus as well as to rables virus [235, 236].

Ho data on any diagnostic methods faster or more accur-
ate than those mentioned have been discovered in the litera-
ture, Unconfirmed reports of the effectiveness of antirabies
gammaglobulin in neuiralizing this virus have been pub-
lished; ciaims that preparations made from this virus will
prevent rabies have al:o appeared [235]. Rabies vaccine
will protect foxes aga ‘st "rage" virus but no cure is
known fur the disease cnce the symptoms, similar to those
of rabies, appear. Therefore, prevention of contact be-
tween wild and domesticated animals 1s ths only effective




L) T P

means known for checking the szpread of the disease [235].
Animals whose winter rations contain added minerals

possess 8lightly more resistance than animals fed a stand-
ard diet [235]. Wild and domestic rodents and their ecto-
parasites are considered the principal reservoirs and
vectors of pseudorabies or Aujeszky's disease, and fleas
and ticks are the actual mechanical vectors [254]. The
carrier state can last as iong as 100-130 days in fleas

and the disease can run its full course in 2 days in live-
stock, dogs and cats [254)]. This shorter incubation period
is one of the signs that differentiates this disease from
rzbies [see Table V), The disease is sporadic, usually
ocours in the fzll, and generally kills young animals [25y].
©/oassay, histology, and diagnosis by clinical symptoms are
tzing replaced as dlagnostic methods by the more rapid im-~
rmune reactions, diffusion-precipitation tests and, most
recently, the fluorescent-antibody method (FaAM) [32, 101,
170, 222, The diffusion-precipitation-in-agar rezction is
rapid, inexpensive, and simple to perform, Its suitability
for generz: use 1is subject to proof of a lack of additional
nonspecific reactions [22], To date, the FAM is the fast-
est and most accurate method; the appearance of viral anti-
gen can be detected 2 hours after infection of a chick-
embryo tissue culture [3]. The types of vaccines in use
are: a specific gammaglobulin which is ottained by alcohol
precipitation at low temperature [124]}, to which killed
virus is added, a chick-embryo tissue-~culture vaccine in
which the virulence of the virus is decreased by long
passaging {213, 242], a simiiar vaccine prepared from

virus passaged or mouse tissue [2i2], hyperimmune serum,
brain homogenate [{25y], and a vaccine prepared in Czecho-
slovakia from a weakly virulent, freshly 1solated strain
[21y]. The last vaceine, still experimental. was announced
in 196;. The virus was suggested as a possible vaccinal
strain; if it is, the need for long passaging [87] to ob-
tain sufficiently attenuated virus would be eliminated.,
Challenging vaccinated laboratory animals with the wild-
type virus showed the efficacy of all the vaccines tested,
In addition, specific gammaglobulin alone protected new-
born piga with an immunity that lasted for three weeks
f12, y)]. Passaged virus was used in large-scale tests
and was the most effective among thousands tested. Only a8
few animals died [213]. "SUCH-1," the viral strain iso-
lated in Czechoslovakia, prctected test animals as well as
a passaged strain [21y].

Examination of rabies vectors covered rodents,




including bats, and emphasized canines, Stray dogs are the
principal vector in civilized areas. Wild foxes are con-
sidered the principal reservoir of the disease, spreading
it to dogs. A survey has shown that pigs and birds also
carry the disease [157]. Strains of rabies virus isolated
from wolves and dogs are the most virulent and the least
virulent strains come from humans, simians, ard iivestock
[157]. Immunofluorescence and the FAM are used to deter-
mine specific antigens for differential diagnosis of rables,
These methods are both faster and more accurate than diag-
nesis by clinical symptoms, his“olcgy, and bioassay [213?.

: The FAM permits visual localization of antigen and cyto-
] plasmic inclusion formation in living cells [1%86€]}, and when
E the dye 1s bound to hyperimmune donkey serum, it is the most

usegul rethod for differential diagnosis of rabies [120, 192,
221].

Since some of the most effective rabies vaccines are
difficult to prepare and maintain and have dangerous side
effects, both tissue culfures and varjous viral strains are
teing screened in the search for suitable replacements for
antirabies gamaaglobulin and brain-tissce vaccines, A
study of rabjdes virus variants showed that after long
passaging in tissue culture thne original wild-type strain
acquires g shorter incubation perilod before causing symp-
toms and requires a lower Dim (intracerebral) for infection
of rabbits, but is completely apathogenic in rabbits when
administered subcutaneously {158]. Variants of standard
strains have been obtained; some of them are more patho-
genic than the wildtype, prcducing syrptoms in 1--2 days
but with no éiscernable Babes-Negri hodies, while others
cause atypical clinical forms of the disease, Especizally
interesting are strains isolated from African dogs suffer1n§
from a rables-like disease related to Arctic "polar madness
or "rage,” strains rom cattle suffering from a disease
described as "plague,” and miscellaneous atypical strains
from human adulis [158], When several variants were tested
on different arimals' tissues it was shown that homologous
immune sera were the most accurate for diagnostic purposes
{292]. These results have prompted research into differ-
ent virus strains and substrate tiszues for vaccine prepara-
tion.

Since passage in 3 given animal brain-tissue cul-
ture increases the virulence of the virus for that particu-~
lar species and lessens it for other specles, and since
route of adminictration alters the clinical course of the
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disease [153], it 18 likely that a variety of tissue-cul-
ture vaccines will become standard for these reasons and
because cost and production technology will be simplified,

A specific gammaglooulin obtained frcm vaccinated
humans was slightly effective but was inferior to horse-
serum globulin [76].

Rabies virus has been cultured successfully on chick-
embryo fibrobiasts and an effective vaccine has been pre-
pared from this culiure [197]. Allergic reactions are one
of the principal disadvantages of rabies vaccines in current
use and several papers were published between 19562 and 1965
on experimental vaccines with reduced allergenic and ana-
phylactic proerties [31, 160, 210, 239]. Partial proteo-
lytic hydrolysis of crude globulirs during procduction re-
duces production volumes with increased vaccine yield [160].
Vaccine prepared from newborn rzt and rabbitf brain causes
fewer allergic reactions than vaccine prepared from adult
rat brains [31, 256]. Donkeys huve been suggested as a
source of antirables gamma globulin since immune serum can
be obtained from them more rapidly, their serum causes
fewer reactions in use, and the animals themselves are
easier to maintain snd marage thzn horses {192].

Challenge tests of various vaccines and vaccination
schemes have been reported in the literature. Production
of active-passive immunity in laboratory animals has been
achieved bty the administration of a combined dose of anti-
rabies gamma-globulin and 0.5% vaccine, Interference was
elininated by doses of g lobuiin 4 days before starting
the vaccination program [163). The injection of cortisone
interfered with the immune reaction, allowing a marked in-
crease in virus multiplication [212;. Other experiments
gave similar results [162, 210, 211]. The injection of
standardized Fermi (formol) vaccine with or without gamma-
globulin produced a plasmacytic reation in test animais,
intensified RNA synthesis, and increased antibody titer in
the resistant animals {211]. There was a direct relation-
ship b_tween the seru= antibody titer and degree of resis-
tance in the animal which, in turn depended on the po-
tency of the vaccine [162, 210, 211].

At a conference on the effectiveness and safety of
nonallergenic rabies vaccines held on the 18th and 19th of
March 1965 at the Ivanovskiy Institute of Virology of “he
Soviet Academy of Medical Sciences and sponscred by a com-
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mission of the Ministry of Public Health, all partici- "nts
agreed that nonailergenlic vaccines should replace the
standard Fermi vaccine [210], This special commission was
established in 1962 especially to investigate the properties
of new preparations and to engage in large-scale tests of
them, Both wet and drlied vaccines were tested by various
laboratories and agencies. HMembers of the commission were:
R. M. Shen, Institute of Viroliogy; 0. G. Andzhaparidze,
head of the State Control Institute for Medical and Bio-
logical Preparations, Ministry of Public Health; S. 3,
Unanov, director of the Moscow Viral Preparations Research
Institute; M, A. Selimov, head of the Rables Laboratory at
the Institute of Poliomyelitls and Viral Infections, AMN
SSSR; M. A. Khiyenenson, Moscow Municipal Sanitary-Epidemi-
ological Station; A, S. Makaryan, senior inspector of the
Ministry of Public Health RSFSR; A. A. Mtvarelidze, Tbilisi
Sanitary-Epidemiological Station, and B, A. Kantorovich,
senior scientist of the Institute of Virology. V. M.
Zhdanov, director of the Institute of Virology, was in
charge of the organization of the work [210]., The commis-
sion began its work in January 1963, and made the following
recommendations to the Ministry of Public Health SSSR in
1965: 1) immediate introduction of the nonallergenic vac-
cines into medical practice; 2) broader use of the dry
nonallergenic vaccine; 3) the establishment of a simllar
commission to carry out more detailed studies of such vac-
eination programs [210].
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IV, SWINE PLAGUE

Swine plague causes extensive damage to the circulatory
system as s’ own by extensive septicemia in infeected animals.,
Secondary infections such as paratyphoid, bacterial hemor-
rhagic septicemia, diplococcal infections, and listeriosis
are the principal dangers of this disease, Dirferential
diagnosis 1s complicated by the lack of really reliahle
laboratory tests, Likhachev states in Virus Diseases of
Animals that the only definite means of differential dlag-
nosis are analysi. of clinical data, results of bacterio-
logical studies, the epidemiological characteriatics of the
local outbreak, and the final isolation of the agent and
production of the disease in animals [118], Most vaccines
are derived from infected tissue cultures and are concen-
trated by treatment with freon and subsesquent precipita-
tion in acetone [3y]. Virus passaged in tissue cultures
(usually swine embryo) differs in virulence from the origi-
nal virus, Several passaged strains retained their viru-
lence but were not immunogenic, However, these stralns
were used to produce hyperimmune seras and subsequently to
inoculate other tissue cultures from which an avirulent dry
vaccine wag prepared for administraticn by aerosol, This
aerogenic vaccine required seven days to become effective
and protected 100% of test animals for two months [33, 152,
153, 251].




V. VENEZUELAN EQUINE ENCEPHALOMYELITIS

A fluorescent antibody test and a speeif . -
tination test based on recent discoveries gavi %§e§e23§§1u
gested as poseible diagnostic metheds for Venezueliand
equine encephalomyelitis (VEE), In an investigation of
virus reproductive dynamics in 1965, Gaydamovich and
Vagzhanova 3iscovered that a positive hemagglutination re-
action can be obtained in tissue culture during the begin-
ning of the logarithmic growth phase (6--7 hours after
infection), and tha®t there is a "threshold of infectivity”
below which a positive nhemadsorption reaction is not ob-
talnable, They suggested that the hemagglutinating proper-
ties of the culture fluid would be useful for the early

diasgnosis of the disease ané for studics of viral growth
dynamics [279]. :

A diagnostic test for VEE based on the early
appearance of VEE virus hemagglutinin in tissue cultures
was devised by Gaydamovich and Vagzhanova, A compar-
i1son of results showed that neutrallzation indices were
higher with tissue cultures than with convalescent sera and
that the indices were 10,000 times lower when the cyto-
pathic effezt in mice was determined than when neutralilza-
tion was performed with lmmune rabbit sera. Results could
be obtained within 18 hours, and the method was recommended
for early diagnosis of the disease [69]. The fluorescent
antibody method (FAM) is also uaed in the study of viral
reproduction and it has been modified for diagnostic use,
Actinomycin D selectively halts cellular, but not viral,
biosynthesis [280]; the acceleration of viral reproduction
in tissue treated with the antibiotic has been reported
[291]. once cellular DNA synthesis has ceased, the FAM
is employed to determine the synthesis site of VEE virus,
RNA precursors and viral antigen can be detected visually
in the cytoplasm by this method [280]. 1In the second
method, when viral reproduction in tissue culture is accel-
erated by actinomycin-D, hemmagglutination tests can be
used earlier than when the suspected culture 1s untreated

{2921,

Chemical inhibition of viral attachment to the cell
membrane is reported by N. V. Kaverin. 1In his study,
mouse fibroblasts and human liver cells in culture were
treated with uranyl acetate which inhibited phosphate-
group activity of the cell membrane, VEE virus attached
fo the cells but was easily removable, suggesting that
phosphate groups are necessary for the firm binding of
VEE virus to cell surfaces [100].




VI, MISCELLANEOUS DISEASES OF LIVERTQOCK AND HUMANS
Insects and contaiminated food and water are the

pitincipal sources of vesicular stomatitis, a disease which
infects cattle, swine, and humans (the latter under labora-
tory conditions). Scme of the principal mechanical vectors
aresvicnLxys Civrtroe, L Lberul Srr., (Prysire spp., and
miscellaneous flying insects, Complement-fixation reactions
are commonly used for differential dlagnosis., Surviving
animals are immune for one year after recovery, No specific
therapy was reported in the literature studied and the most
common treatment is symptomatic [132].

In the Soviet Union, irfectious equine encephalomye-
1itis is spread by ticks, flies, and mosquitos. The mor-
tality rate is often 100% and Babes-Negri bodies are fre-
quently seen in brain tissue of dead animals, Several
papers have been published investigating its connection
with rabies [206]. The two nost common diagnostic methods
are bioassay and serodiagnosis (complement-fixation).
Although therapeutic use of immune serum has been Success-
ful, the resuitant protection is only transitory; this
method has been replaced by vaccination with a chick-embryo
vaccine (used on at least 45,000 horses as of 1963) or by
an attenuated live vaccine obtained from rabbit brain [206].

Infectious equine anemia 1s spread in a variety of
ways, generally f{rom Infected to uninfected horses via con-
taminated food or by £iri¢ra  Transmission by intestinal
parasites is also suspected, After recovery, an animal
can carry the infection up to 6 years, Differential diag-
nosis is difficult since there are several diseases with
similar symptoms. and chemical diagnostic methods are cften
unreliable, Diagnosis is mainly based on observation of
symptoms gnd on the fact that outbreaks usually occur 1in
late summer--early fail. Formol and aluminum hudroxide
vaccines are often unsatisfactory; quarantine is thus the
only really effectiv: preventive measure [191].

Japanese infectious equile encephalomyelitls, a
disease usually called "Japanese-B'encephalitis when ob-
served in humans, also displays seasonality. It 1s most
common near swampy areas during the summer, when it is
spread by infected horses,Transovarial ¢ransmission has
been demenstrated in the following tickrs which are the prin-
cipal vectors durirng the winter months <. ~rrizemic- rrorus,
Loefuzs 11, Jaxc.£8 wicimur, ARzl ook lus tu-.onicue,

X N =3 N T s - e s . . S ae s
H. durs . rlpnlceorn L uwl S RQuUTraus, iy Lamm, LSiTIICur.
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» e DM omEririut, o L. TN 899081, Complement-fixation

3 with specific antigen is the most common diagnostic method.
Reccvery confers immunity in animals., Administ:ration of
formol vaccine (in three shots) each year before the start
of the epidemic season, is effective as a vaccination

program, although insect eradication is considered to be

the most effective control measure [208].

Contagious pustulant dermatitis of sheep and goats
{contagious ecthyma) has been reported in humans, including
volunteers for experimental infection and individuals in-
rected by a diseased animal, The disease affects mainly
young sheep and goats, is spread by contamlnated food and
water, and has an incubation period of 8--10 days., It may
be dlagnosed by clinical observation, by the agglutina-
tion, precipitation, and complement-fixation reactions, by
neutralization, and by bioassay. A dried vaccine, adminis-
tered in sa2line, has been developed which protects againsat
exnerimental and natural infections, Sheep are immune
following recovery from natural infection, In the limited
studies involving humans, little or no immunity existed
after recovery and the vaccine gave limited protection [234].

Cattle are most susceptible to Rift Valley [ever
and are infected by insects which carry the virus from its
roderit reservoirs to its principal hosts, Humans usually
acguire the infection from infected cattie,and the mosquitoss
Aedes caballus and Culex fheileri. Qther vectors are the fly
Eretrapoidites chryscgasterand the Rhiphecephalus spp. tick
[231]. Standard serological reactions are used diagnosti-
cally ana several experimental live-virus vaccines have
been tested [231].

Livestock, particularly cattle and their wild rela-
tives, are the most susceptible to rinderpest., The domes-
tic animals acquire it from contact with wild carriers
which include rodents, wild birds, _geqts, and pigs, as
well as dogs and cats. The suslik “:i€7fuS mingcricus
is the principal reservoir and carrier [21]. There are
numerous papersa reporting the results of studies on the
serological relationships of this virus to various simian
and swine-plague viruses, In the Soviet Union, complement-
fixation ~nploying specific hyperimmune serum or viral
antigen --,urations is used for early diagnosis, The
diffus: - rz2cipitation-in-agar reaction is commonly used
for dif.~>ential diagnosis [21].
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Most current research published deals with studies
of various viral vacclnes.p rormol-aluminum hydroxide vacetne
has been reported to be more ettective than the tissue vac-
cines used previously. and a live-virus vaccine {attenuated)
produces an lmmune response within 2y hours [21]. The use
of ultrasound does not inactivate lapinized vaccines unless
application 18 prolonged (60--120 min); small doses are use-
ful in separating the lapinized virus from the tissue cul-
ture [167], A dry vaccine prepared from stabilized
Nakamura-III (L-IIX) strain proved as effective as the
standard formol vaccine; however, its peak immunization
titer required 20 days to appear [241].
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VII., POX-VIRUS INFECTIONS AND THE DEVELOPMENT OF EFFECTIVE
VACCINES

Pox viruses grown in tissue culture have been employed
in vaccine reserch and in studles of the syntheegis and in-
tracellular localization of DNA. The reactivation of heat-
killed viruvses of this group by closely related strains has
been atudied and the results of one such study are ghownm
in Table 6,

Table VI from [33].
Reactivation detween vantels, vaseinia and ostremielisa viru

Tesated in
. Coartivatt .| chick mice
virue viroe S| Control (“b...b,,-'; embiyos | (intrs-
! cation) (chorio. plantar-
i H 1 ullantois) ly)
— - :
YVaccinia | Variola i NV NY4+VA —_
{asuro- Vaccinis, '
vesoinis) mnactivated 0 [1] —_
i Vaccinis, active NV . XV —
. i Variols, active 0 : YA
Vaccimie Alagtrim NV i NVLAL —
 (mowro- Vaccinic, 1
' vassisie) inactivated i 4] N )] J—
{ Vaccinis, active ; NV NV —_
| Masio., 8wy i 1] AL
 Retrometin | Alstrim | - EC:AL EC
| Ectromelia, : .
inactivated . — t ] )]
Ectromelia, sctive | - . EC EC
Aisstrim, active : — AL [+]
i )
| Alnsteim Ectromslia . — AL4.EC —_
Alastrim, i .
insctivated ' p— . 0
Alastrim, active } —_ AL
Ectromelia, active ] —_ £C
Zetromelia | Veccinia ‘ —_ i EC+OV EC
Ectromelia, { : i
inactivated H —_ H 0 0
Ectromelia, active | — ! EC EC
Vaccinia, active ‘ —_ H NV ! ]
1 i t
Vaccinia | Ectromelia NV : NV4EC | —
{asuro- i Vaccinia, : { i
vascinie) I insctivated 0 | o } — i
" Vaccinis, i 1
© sctive NV NV : —_ '
i = Ectromolia, active 0 EC : —_
! - ' :

NV — lesions characteristic of vaccinin {(psurovacciris strain)
VA — lesions characteristic of varicls
Al — lesions characteristic of alastrim
EC — lesions charscteriatic of ectromelia
0 — B0 lesicus.
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In this study [36], the authors demonstrated reactivation
using vaccinia, varic.a, alastrim, and ectromelia viruses,
Results published in later papers indicated that reazctiva-
ion of a heat-killed virus depends on the integrity of
its DNA and part of its protein component [37], and that
the factor causing deproteination of viral neucleocapsids
is ccded in the cell genome rather than that of the virus
and that effects of this {actor are observable within 2--
2 1/2 hours after infection [151]. Reacitvation does not
occur in cell cultures lacking this factor., Autoradio-
graphy and the FAM (fluorescent antibody method) have been
used extensively in the study of cell-virus interaction and
for differential diagnosis [80, 149], and autoradiography
has been employed in studies of early viral DNA and antigen
synthesis [175]. The FAM detects specific viral antigens
in tissue cultures within 6 hours and has been used to
distinguish vaccinia, varioia, alastrim, varicellas, cowpox,
Zerpes zrgrser, and fe-res sirplex viruses. The chief
advantages of the FAM are its specificity and simplicity
[80]. Using cytopathic effect in tissue culture as part of
the dlagnostic procedure was complicated in one case by
lack of temperature control; the importance of controlled,
optimum temperatures during culture incubation was stressed
as cytopathic effects often were not observed at tempera-
tures higher or lower than optimum [79]. Because cof their
sensltivity, standard tissue-culture methods were generally
recommended for confirming diagnosis and for diagnosis of
asymptomatic carriers {133], The two variants of vaccinia
virus most commonly used in the preparation of vaccines
have been called "red" and "whit2" because of the pockmarks
they produce on chick choriocallantoic membranes, Differ-
entiation 1s therefore done visually and confirmed by the
?iffﬁring hemagglutination activity of the two variants
133].

Antiviral ccmpounds such as 6- azauracil riboside
and urethane delay mortality in mice infected with vaccinia
virus intranasalily and intracerebrally, but do not lower
mortality rate [8€],

Tissue cultures are use to evaluate the activity
of strains being screened and the potency of viral prepara-
tions, and to select mutants for further screening [81?.
The plague-forming properties of vaccinia virus in chick
tissue culture have rendered it useful for a rapid, accur-
ate, and economical procegdure for determining vaccine
potency. The method employs test-tube cultures and gives
easily interpreted results in y8 hours [81].
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Clonal mutant vaccines have been prepared in tissue
culture and these vaccines have successfully immunized
test animals and children [--~-], although they possess
atypical propverties in comparison to the parent strains and
the heterogeneous virus population {rom which they were
isclated {135]. Heterogeneous vaccines displayed properties
dependent upon the proerties of their most common component
[135]. The interference of inactivated virus with the multi-
plication of live virus in tissue culture has been traced
to an as-yet-unidentified factor lorated in or on the inacti-
vated virus. One of the principal factors geverning the
effect of the inactivated virus orn live virus multiplication
is the time between the injection of each type [1743.

The immune mechanism involves plasmacytic response,
In 2 series of papers [136, 225, 226, 229] the authors demcn-
strate the important role of phagocytosis, the significance
of the site of inoculation and the nnocuium dose intra-
vencus and intranasal are the most effective rou.«s and
intranasal is most economical inoculation method), and the
degree of antibody synthesis in immunologically competent
cells of the lymphatic organs. Anrtibody titers are highest
after intravenous inoculation, The duraticn of immunity
depends on the degree of plasmacytic response over z period
of time and not necessarily on the initial degree oi re-
sponse [225]., Data from an experiment performed in 1962
confirm the zbove conclusions, In this experiment, animals
irradiated with sublethal dosea of gammaradiation were
immunized with a dry live-virus vaccine 6--10 days after
irrgiiation., In most cases the radiation slowed the de-
veleopment but not the degree of immunity, These results
differ from those obtained with killed vaccines and from
those obtained in experiments in which previously immunizec
animals were exposed to ionlzing radiation [56],
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Aléademiya nauk Kazakhskoy SSR, Vestnik, no. 9, 1966,
150.

BRychkova, M. V. Seventh Joint Scientific Session of the
Poliomyelitis and Viral Encephalitis Institute of the
Soviet Academy of Medical Sciences and the Byelo-
russian Institute of Epidemiology Microbilology and
Hygiene devoted to a discussion of the problem of
tickborne encephalitis, IN: Akademiya meditsinskikh
nauk SSSR. Vestnik, no. 1, 196y, 89.

Participants: Chumakov, M, P,, Gilmanova, G. Kh.,
Gorchakovskaya, N. N., Karpov, S. P., Karpovic

Panov, A. G., Pivanova, G. P., Robinson, I. A.,
Rzhakhova, 0. Ye.,, Sarmanova, Ye, S., Serjeyeva, G. I.
Shalunova, N, V., Smorodintsev, A. A., Stepanova,

L. G., Vereta, L. A,, Votyakov, V. I., Zasukhina, G. D.

Kats, L. N. Problems of blology and medicine discussed
at the Thirteenth All-Union Conference on Lumines-
cence held Zn Kharkov from 25 June to 1 July 196y,
IN: Akademiya nauk SSSR. Izvestiya. Seriya bio-
logicheskaya, no. 2, 1965, 319,

Kats, L. N. The Sixth Session of the Interdepartmental
Scientific Methodological Commission on Anthrax
Control held in Mcscow 12--1y March 196y. Zhurnal
mikrobiologii, epidemiologii 1 immunobiologil, no.
2, 1965, 156.
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T. Veber, L. G. Proceedings of the Second Scientific
Practices Conference devoted to the activities of
sanitary epidemiologic centers of Sverdlovsk and its

gg;irons. Gigiyena i1 sanitariya, no., 7, 196y, 12y-

8. Yerkhov, I, S. Joint Scientific Session on Vascular and
infectious Diseases of the Nervous System held 9--12
December 1964 in Sverdlovsk. Zhurnal nevrcpatologii
i1 psikhiyatrii, v, 66, no. 5, 1966, 791-792.

9. Pourteenth All-Union Conference of Epidemiologists and
Microbiologists and infectious Disease Specialists
held in Moscow from 29 June to 4 July 196y4. Zhurnal
m;grobéologii, epidemiologii i1 immunobiologii, no. 12,
190y, 3.

Participants: Alisov, P. A., Belikov, G. P., Sokolov,
n. T, g!manv, V. D., Vashkov, V, I.,, Yelkin, I, I.

10. Ninth Scientific Session of the Foliomyelitis Institute.
Voprosy Virusolcgii, no, 1, 1965, 121-126,

11, Seventeenth Scientific Session of the Institute of
Virology iwm. D. I. Ivanovskiy of the Academy of
Medical Sciences, USSR. Voprosy virusologii, no,
1, 1665, 119-121.

12, Zeytlenok, N, A, Poliomyelitis and other enterovirus
diseases, IN: Akademiya meditsinskikh nauk SSSR.

In 1963, the Eighth Scientific Session of the
Institute of Poliomyelitis and Virus Encephalitis of
the Academy of Medical Sciences, USSR, was held in
Moscow, Four hundred and thirty-nine scientists
from 45 cities in 1y Soviet republics, 21 scientists
from seven Communist countries, and two American
virologists participated in the session,

The conference dealt with problems of eliminating
poliomyelitis, poliomyelitis-like diseases, non-
poliomyelitic enteroviruses, latent oncogenic
viruses, the imprc ement of live poliomyelitis
vaccine, the nature of viruses, and their relation-
ships with the cell, Twenty-six reports and talks
were given on the study of the nature of diseases
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cbserved after mass immunization similar to the
mild forms of poliomyelitis and expressed in the
form of a brief paresis of the lower extremity, not
uncommonly reco:‘ded under the clinical diagnosis of
"poliomyelitis" or "myelitis." The Session indicated
the need for investigators to concentrate their
attention on deteruining the nature of the flaccid
pareses of undetermined etlology from the viewpoint
of the possitle role of Coxsackle A viruses,
adenoviruses, new, still unknown viruses, as well as
agents or factors which are not viruses, Serslogi-
cal studies with Coxsackie A virus strains adapted
to tissue cultures, with antigens of other entero-
viruses as well as adenoviruses, should be carried
out on a broader scale and, depaending on the
results of the investigation of paired sera, methods
of isolating the viruses in suckling white mice
should be used.

The Session recommended that the Ministry of Health,
USSR, record and take into consicderation the polyio-
myelitis-like cases as "flaccid paresis of undeter-
mined etiology."” It is essential that in the case

of these diseases as well as in cases suspicious of
poliomyelitis, clarification of the diagnosis with

a final recording of the diagnosis be made by commis-
sions of authoritative specialists consisting of
neuropathologists, specialists on infectious dis-
eases, virologists, and epidemiologists, The Session
aiso considered it necessary to organize qualified
virological and serological studies in every case

of a disease suspicious of poliomyelitis as well as
of all cases of fiacid paresis of undetermined
etiology.

The Session indicated the expediency of 1) deter-
mining the 1ist of laboratories which can perform
the necessary and adequately qualified virological
and serological studies for poliomyelitis, the ECHO
viruses, and Coxsackie viruses; 2) dividing the
territory of the USSR into regions, assigning them
to the nearest virological laboratories according

to the 1ist mentioned, and in the absence of such
laboratories, assigning them locally to the labora-
tories of large centrai institutes; 3) giving aild to
the laboratories in the matter of equipment, and the
creation of the required conditions for carrying out
the work on the necessary scale.
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At the Session, 18 reports were presented on the
problem of nonpoliomyelitis enteroviruses and the
diseases which they cause, A study was made of
different types of interaction of enteroviruses
with one another and in combination with infectious
diseasea in human beings and animals, and processes
of variation of Coxsackle A viruses on their adapta-
tion to different tissue cultures,

Seventeen reports presented the results of a complex
study of iztent tumor viruses, chiefly the OVyO
virus (simian vacuolating), which can be found in
virus vaccines, Frequent infection of Macacus
rhesus monkeys with the OVy0 virus was determined
and frequent infection of monkeys of other specles
was alsc found when they were kept together with
Macacus rhesus.

Twenty-s8ix reports and talks were given over to the
improvement of live poliomyelitis vaccine, and 24
reports on new data were presented and discussed on
the nature of the viruses and thieir interreiations
with the cells. The other reports were on problems
such as the study of distinctive inhibitors of virus
activity, formed in cultures of transplantable
strains of cells free of viruses, These reports
aroused great interest,

The Conference noted the great importance of theo-
retical studies presented in the field of genetics
and physiology of viruses and experimental chemo-
therapy and recommended the further development of
work alorg these lines, particularly on the study
of the intracellular processes of virus multiplica-
tion and the blosynthesis of their compcnents,

Levkovich, Ye., N. Seventh Joint Seientific Session of

the Institute of Poliomyelitis and Virus Encephall-
tides of the Academy of Medical Sciences, USSR, and
the Belorussian Institute of Epidemiology, Micro-
biology and Hyglene on tickborne encephalitis and
other arbovirus diseases. IN: Academiya meditsin-
sidkh nauk SSSR. Vestnik, no. 1, 196y, 89-90.

In 1963 the Seventh Joint Scientific Session of the
Poliomyelitis and Viral Encephalitis Institute of

Epidemiology, Microbiology, and Hygisne sponsored a
discussion of the pioblem of tickborme encephalitis
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and other arbovirus diseases which was held in
Minsk, Representatives of scientific institutions
of 28 cities in the USSR as well as scientists from
Czechoslovakia, a total of 181 participants, took
part in the Session. One hundred and twenty-four
reports were given on problems of differentiation
and classification of viruses of the tickborne
encephalitis group, new methods of studying arbo-
virus diseases and problems of epidemic-control
measures, as well as data on the distribution of
other arboviruses orn the territory of the Soviet
Union,

Reports of the followlng Soviet scientis were pre-
sented: M, P, Chumakov, L. G. Karpovich. Ye. S.
Sarmanova, G. I. Sergeyeva, M. V. Bychkova, V. O.
Tapupere; and from Bratislava, Czeéchoslovakian
scientists Ye, O. Libkova, V. Mayer, R. Rzegacek,

0. Kozukh, and E, Eriek concerning the isolation of
virus strains different from the viruses of the tick-
borne encephalitis isolated in Kemerovskaya oblast!
from Izodee persulcatus ticks from sick persons with
symptecms of an undetermined fevrile illness. It was
determined that these strains are distinctly differ-
ent from the viruses of the tickborne encephalitis
group with respect to their behavior in tissue cul-
tures, theilr range of pathogenicity for animals, and
in their antigenic structure, The fact that the
strains isolated were arboviruses was substantiated.
On a comparative study of these strains with differ-
ent serological groups of other arboviruses, the
characteristics of the isolated virus, which the
authors called the "Kemerovskiy virus,” were demon-
strated. The finding of antibodies to this virus in
the blood sera of human beings and animals in the
region where the virus was isolated makes it pcs-
sible to suppose that it has a possible role in
human pathology and that it circulates in nature,

In reports of Ye, N. Levkovich, V. I. Votyakova,

V. V. Pogodina, O. Ye. Rzhakhova, I. A. Robinzon,
and others, the possibility was shown of isolating,
as individual species, the viruses of Far Eastern
and Central Europeam encephalitides, Scotish encep-
halitis, Povassan, Omsk hemorrhagic fever, Kyasanur
forest disease, and the Malayan virus (Langat)}.
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On problems of the selection of attenuated strains
of tickborne encephalitis, a number of reports and
communications were given by L. G, Stepanova, G. D.
Zasukhina, V., I. Mayer, Ye. O, Libikova, P. I.
Ai'brekht, and M, K. Tyushnyakova. Data were pre-
sented on obtaining strains of the tickborne encep-
halitis virus with attenuated nervous system viru-
lence, A lively discussion revolved about the
criteria characterizing attenuation of strains and
possibiolities of utilizing the latter as a living
vaccine, V, I. J1l'yenko and A, A. Smorodintsev
reported preliminary data on the testing of the
immunogenic characteristics and side-effects pro-
duced by the live vaccine against tickborne encep-
: halitis, prepared from the Malayan virus (Langat?.

Pkl el A

3 In the reports of V. I. Il'yenko, A, D, Al'tshteyn,
3 N. V. Shalunova, A, G. Karpovich, Ye. N, Levkovich,
and others, on the topic, "New Methods of Studying
tickborne encephalitis,® the studies dealt with
the phenomenon of interference, the use of cultures
and tissue, the hemagglutination-inhibition test,
and others. It was shown that the interference
phenomenon can ve used for the demonstration in
tissue culture of viruses which do not exert a cyto-
pathogenic effect, for the titration of viruses, and
for the determination of antibodies in blood sera.
The accumulation of interferon in the tissue culture
was noted,

A series of reports was given on the utilization of
the cytopathogenic effect of The virus, immunofluo-
rescence, the diffusion-in-gel test, plaque forma-
tion, and the hemagglutination-inhibition test by
V. I. Votyakov, G. I. Sergeyeva, P. K., Al'brekht,
Han Shih-Tse, P. S. Karaseva, N. V. Loginova, R. G.
Desyatskaya, G. P, Pivanova, S. P. Karpov, L. A.
Vereta, L. G. Karpovich, 0, Ye., Rzhakhova, and
others, Achievements in the field of applying tis-
sue culiures to the study of tickborme encephalitis
were presented. New serological methods, particu-
larly the hemagglutination-inhibition test, have
become extensively used in the practice of labora-
tory, clinical, and epidemiological research. The
izprovement of antigens for the hemaggliutination-
inhibition test as well as methods for eiliminating
nonspecific inhibition from them have been suggested.
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A. A, Smorodintsev and S. A. A. Ananyan reported
the use of the hemagglutination-inhibition test for
the serological demonstration cf arbovirus diseases,
which made 1t possible to detect the existence of
previously unknown foci of arthropod-borne diseases
of group A, C, and Buniamwer (after Casals) in the
territory of the USSR.

A couprehensive s‘udy was made of the mechanism of
the circulation of the virus during the period of
activity of ixodial ¢icks and outside of the period
of the biocoenotic relationships of the tickborne
encephalitis virus by zoologists, parasitologists,
and virologists L, P, Nikiforov, Yu, A, Morozov,

V. A. Bouko, L, A. Vereta, and others, Successful
work was accomplished in controlling tickborne
encephalitis through the utilization of the char-
acteristic features of landscape types of foci for
epizootological and epidemiological prognoses, Data
on the study of the natural foci of tickborne encep-
halitis in various geographic regions of the Soviet
Union were obrained for Belorussia, the Ukraine, the
Urals, Siberia, the Far East, Tatarskaya ASSR,
Udmartskaya ASSR, and others by V. I. Votyakov, L. V.
Gromashevskiy, G. I. Netskly, L. G. Tatarinova,

G. Kh, Gil*manova, A. V., Mishin, V., I, Chabovskliy,
and others,

The clinical aspect of the problem of tickborne
encephalitis and the tendency toward tickborne
encephalitis evolution as a clinical phenomenon was
presented in a review report by A. G. Pancv, as

well as in reports of A. I. Shapoval, K. G. Umansidy,
R. M, Gurarly, and .thers, The differentiation of
Eastern and Western variants of tickborne encephal-
itis, reflecting the clinical characteristics and
characteristics of the course of the disease, was
considered sufficiently substantiated, It was
recomnended that the route of infection - arthropod-
borne or alimentary - be formulated in the diagnc-
sis. Attention was called to the need for seeking
out new, more effective methods and means of therapy.

In a report by D. K. L*vev and others, data on the

extensive testing of cultured, inactivated vaccine
against tickborne encephalitis were presented,

-88-




Epldemiological observations and serological exper-
iments have shown that it produces no side effects
and that it is highly effective immunologically,
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APPENDIX III,
SOME SOVIET VIROLOGICAL RESEARCH INSTITUTES AND THEIR
PERSONNEL

Introduction

The numerous Soviet institutions involved in viro-
logical research range from small stations or field hospitals
dealing with specific problems to institutes covering the
entire field, The latte¢r perform the important research
and publish most of the scientific materials on the subject,
All-Union institutes also carry out studies directed toward
policymaking and serve as advisory bodlies to the Ministry
of Health, USSR; the main virological institute in each
Soviet Republic performs a similar function, Usually the
central institute does research work and coordinates the
studies of sanitation stations, public-health centers, and
field hospitals, Among the leading institutes in Moscow
are the D, I, Ivanovskiy Institute of Virology; Academy of
Medical Sciences, USSR; the Institute of Poliomyelitis and
Viral Encephalitis, Academy of Medical Sciences, USSR; the
Institute of Epidemiology and Microbiology, Ministry of
Health, RSFSR; and the Scientific Research Institute of
Viral Preparations, Institutes in Leningrad include the
Institute of Experimental Medicine, Academy of Medical
Sciences, USSR, and the Medical Institute of Sanitation-
Hygiene; the Institute of Medicine and the Institute for
the Advanced Training of Physiclians are located in Kiev,

The following is a 1list of institutions which are
engaged in virological or closely related research,
Affiliated scientists are listed under each insticution,
along with any available information on thelr professional
qualifications, positions, and honors conferred ugon them,
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All-Union Scientific Research Chemical -Pharmaceutical
Tnstitute im. ", K, Ordznonikidze

Relikov, &, P. Katunina, V, T,
Daniyelyan, N, M, Pershin, . N,

All-linlon Sclentific Research Tnstitute of Rallroad Hy-

F giene, Ministry of Railroads, USSR

; Ametirova, M, N. Kozina, ™, P.

3 Dubrovina, R, &, Kulinkova, N, ¥,
E Fayershteyn, S. G. Parkhomenko, T.. M,
4 Kazakovtseva, Ve. N, Sokolova, N. N,

Koral'nik, B, P.

All-Union Scientific Research Tnstitute of Veterinary

é Virology and Microbiology Ministry of Azriculture,
3 IS8R
"olosov, V, M, Sergeyev, V., A.
Nildtin, Ve, Ve, Syurin, V. N.
Pozdnvakov, A. A. Viadimirov, A. £,

Belorussian Scientific Research Tnstitute of Epidemiology
and Microbiology

L UL

Nire Votyakov, Veniamin Tosifovich !specialty:
virology)., Moctor of Medical Sciences; Professor;
NDirector of the Belorussilan Sclentlific Research
Tnstitute of Fpidemiology and Microbiology. Nomi-
nated ror ccrresponding membership in the Academy cf
Medical Sciences, NUSS® by the academic councills of
3 the Relorussian Institute of ¥opldemiology and Wicro-
3 biologyv: the Relorussian Soclety of Epidemiologists,
Microblologists, and Tnfectious Nigsease Specialists;
the ™inistry of Wealth, Relorussian SSR, and the
All-Tinlon Scientific Medical Society of FEpnidemlolo-
sists, HMicrobiclogists, and Infecticus Disease
Specialists im, I. I. Mechnikov,

e i Tarlis i At KA ML 4 i
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Protas, 7, ¥

fentral Asian Scientific Research Antiplague Tnstitute,
Alma-Ata

Shashayev, ™M, A.

Tentral Tnstitute for Advanced T™raining of Physicians of
the Academy of Medical Seiences, TISSR

™Mre M, D, Kovrigina

Bektimirov, ™, A, Sarayeva, N, T,
“futikina, A, V. Sokkar, T, ™,
Matyukova, Vu. N. Varoslavskaya, N. V.

Sumarokov, A. A.

Central Scientific Research Tnstitute of Fpidemiology,
Ministry of Wealth, USSR
Pille, E. R.

Control Institute for Medical and Rioclogical Preparaticns
im, L. A. Tarasevich,

Al'tshteyn, A. D, Kravchenko, 4, T,

Donetsk Province Sanitary Epidemiological Station
Anishchenico, G. A,

forki Scientific Research Tnstitute of Epidemiology and
“icroblology
nre I. N, Blokhina
Nogicheva, M. A,

Institute for Advanced Training of Physicians. Kiev.
Zhalko-Titarenko, V, P.




i

Institute of ruldemiology and llicrobiology. Kilev,

Dyadichev, M, R,

Institute of EZpldemiclosy and llercbicleogy im. N, F,
Canmalel c¢f the Acadenyy of lMeuical Sciences, USSR

Alttshteyn, A. D. Ketiladze, Ye, S.
ava.yan, A, A, Kirillova, F. M.
Fedorcv, Yu, B. Mayorova, G. G.
Kats, L., N. Mirolyubova, L. V.
Kaulen, D, P, Pavliova, I. B.

Solov'yev, Valientin Dmitriyevich (speci-
alty: virology). Correspcnding Member of the Aca-
deny of Medical Sciences, USSR; Docto:r of Medlecal
Sciences; Professor; State Prize liinner; Head of
the Section of Virology, Institute of Eplidemiology
and liicrobiology im. N, F, Gamaley of the Academy
of liedical Sciences, US3R; Head of the Chailr of
Virology, Central Institute for Advanced Training
of Physicians. Nominated for active membership
in the Academy of Medical Sciences, USSR, by the
academic councils of the Institute cf Epidemiology
in, N, F. Gaualey of the Academy of Medical Sclences,
USSR, Central Institute for Advanced Training of
Physicians of the Academy of Medical Sciences, USSR,
Institute of Poliomyelitis and Viral Encephalitis
of the Academy of HMedical Sciences, USSR, Institute
of Virology im, D, I. Ivanovskly of the Academy of
Medical Sciences, USSR, and the Board of the All-
Russian Society of Epidemiocloglists, Microblologists,
and Infectious Disease Specialists,

Institute of Experimental and Clinical Oncology, Academy
of Medlcal Sciences, USSR

Dir: A. I. Serebnov

Mazurenko, Nilkolay Petrovich (specialty: virology)
Doctor of iledical Sciences; Head of the Laboratory
for Pathclogy of Leukoses, Institute of Experimental
and Clinical Oncology of the Academy of Medical
Seiences, USSR. Nominated for corresponding mem-
bership in the Academy of Medlcal Sciences, USSR,

by the academic councils of the Institute of Exper-
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imental and Clinical Oncclogy of the Academy cf leG=-
1cal Sciences, USSR and the Board of the Ali-Union

Scientific Medical Soclety of Epidemiclogists, jldc-
robiclogists, anu Infecticus Disease Specialists im.

I, I, Mechniiwov,

Institute of Medical Parasitology and Tropical ledicine,
Ministry cf Healt:, USSR

Naumov, R, L. Pospelcva-Shtcrm, I, V.,

Institute of Medical Radlology cf the Academy cf liedical
Sciences, USSR

Dir: G. A. Zedgenidze

Cherkasov, V. ¥, - Manager of Scilentific lethcds
Department

Chermyakhovskaya, A. K.

Filatcv, P. P.

Yelashov, Yu, G.

Institute cf Zooclozy and Parasitclogy, Academy cof Sciences,
Uzbek SSR

Lakhanov, Zh, L.

Institute of Poliomyelitis and Virzl Encephalitis of the
Academy of ledical Sclences, USSR

Dir: Chumakov, M. P,

Agol, V., I. Karmysheva, V. Ya.
Al' tshteyn, A, D. Karpovich, L. G.
Avakyan, A, A. Khanina, ll. K.
Bannova, G. G. Khan Shi-tsze
Bychkova, M. V. Levina, L. S.
Gnuni, I, . Levkovich, Ye., N.
Gagarina, A. V, Ltvov, D, K.
Gavrilovskaya, I. N. Malygina, I. G.
Gol'dfarb, L. G. Pistsov, N, G.
Iyks, S. R, Pogodina, V. V.
Kalininz, L. I, Rodin, I. M.
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Sarmanova, Ye. S, Shoshiyev, L, H.

Selimov, [, A, Svet~ficldavskayz, I, A.
Sergeyev, K. N. Svet-licldavskiy, G. Ya.
Shaiuncva, N, V. Tsilinskiy, Ya., Ya.
Shirman, G. D. Vil'ner, L. ii.

Volershiicva, Marina Konstantiaovna (speci-
alty: viroclogy) Dector of HMedical Sciences; Prciessor;
Head of the Section of Poliomyelities and Entervovirszl
Infections, Institute of Pcliomyelitis and Viral En-
cephalitis of the Academy of lMedical Sciences, USSR.

sminated for correspending membership in the Academy
of Medical Sciences, USSR, by the Councll of the In-
stitute of Pollomyelities and Viral Encephalitis cf
the Academy of Medical Sciences, USSR.
Yan Zhu su Zaklinskaya, V. A.

Institute of Virology, Czechoslovak Academy ¢f Sciences,

Bratislava.

Albrecnt, P. Link, 7.
Blaskovic, D Mayer, V.
Brauner, I. Rada, B.
Jaikubik, J. Sadecky, E.
Jasinsks, St, Skoda, R.
Lesso, J.

3 Institute ci Virology im., D. I. Ivanovskly cf the Academy
3 of Medical Sciences, USSR

Dir: V. M. Zhdanov -~ Corresponding Member of the
Academy_of IMedical Sciences, USSR

Bekleshova, A. Yu. Gaydamovich, S, Ya.
Beletskiy, V. D. Gitel'man, A, K.
Berezina, O. N. Gorshunova, L. P.

2 Bukxrinskaya, A. G. Gromykov, A, I.

1 Burducheva, O. Kantorovich, R, A.

: Buzinov, I. A. Kareva, 1. P.
Bychkova, Ye, N, Kaverin, N. V.
Chervonskiy, V. 1. Ketiladze, Ye, S.
Daniiov, A, I. Xlimenke, S, M,

triyeva, R. A. Kiisenko, G. &,

Dormidentov, R. V. Kcnovalov, G. V.

: Dreyzin, R. S. Kosyakov, P. N.

: Feklisova, L. V. Kozlova, I. A.
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nozlyakeva, fe 1. Parfancvich, h, I.
Kurbanov, I. i, Feterscn. O, P,

Li Yuy Pcpova, Q. H.
Lipuind, kL. A. Posevaya, T. A.
iarkeryan, a. G. Priymyazi, L. S.
inedvedeva; G. I. Razulashcva, E. D.
Hekler, L. E. ~Sovneva, Z, I,
mei'nikecva, L. A. Ryutcva, V. P.
Hcrez, A. G. Sergeyenks, A. D,
Naumova, V., K. Shen, #n, .

Obukhcvskaya, N. M.

Shubladze, Antoninz Konstantincvna (speci-
alty: virclogy) Doccter cof iiedical Sciences; Prcfessor;
State Prize tinner; Head ¢f the Laboratcry cf Com-
pzrative Virclsgy, Institute c¢f Virclcgy im. D. 1.
Ivancvekiy cf th2 Acadeny of Kecdical Sciences, USSRH.
Nominated for correspending membership in the Acacdeny
cf liecdical Sclences, USSR, ty the academic ccuncils
cf the Institute of Virclogy im. D. I. Ivancvyskiy cf
the Academy ¢of Medical Sciences, USSR, cf the Insti-
tute of Epldemiclogy ana iicrobioclogy im. iv. F.
Gamalery ¢ the Aceiemy of ledical Sciences, USSR,
and by the Bcard cf the A41i-Unicn Scientific iMMedical
Sceiety cf gpideniclicgists, mMicrcbiclogists, and
Infecticus Disease Specizlists im. I. I, Hechnikev,
Shuxeyr, A. A. Siveshinskiy, D. S.

Sokolov, Mikhail Ignat'yevich (speciaity:
virclegy) Dcetor cof Hedical Sciences; Professor;

Head cf the Section for rFlu Preventicn; Head cf the
Labecratory cf Viral Genetics, Institute of Virclcgy
im. D. I. Ivanovskiy cf the Academy o¢f ledlcal Sci-
ences, USSR, MNominated fcr ccrrespcnéing membership
in the Acadeny of iedlczl Sciences, US3R, by the
academic counclils cf the Institute of Virciogy in.

D, I. Ivansvskiy of the Academy of ledical Sciences,
USSR, of the Kazakh Institute of Epidemiclegy, lilcro-
biclogy, and Hygience, and bty the Boards of the All-
Union and Kazakn 3clentific Sccieties ¢if Epidemiolo-
gists, lMicrcbiclegists, and Infecticus Disease Speci-
alists, Also ncminated by P, G. Sergiyev, V. D.
Pimakov, P, F. Zdrcdovskly, znd A, A. Smcrodintsev
(Active liember cf the Academy of HMedical Sciences,
USSR, and Ki. Zh. Zhumatov (Corresponding lencer of
the Academy of Medlcal Sciences, USSR).

Spitsyna, L. K. Titicva, N. G.
Staikhancva, V., k. Tsareva, A. A.
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