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FOREWORD

The material presented in this 1llth volume of the transactions
of the sclentific collective of the Tomsk NIIVS [Scientific Research
Institute for Vacclnes and Sera] 1is essentially a summary of its
activity durlng the year 1957.

The gradual limitation of the sclentific scope of the Tomsk
NIIVS has had certaln results. Two basic problems, the epidemilology
and microbiology of the kray, now constitute 75-80% of the entire
sclentiflc work of the institute, speclal aftention being pald to
the study of natural-nidus diseases and the development of a sclentific
basis for the production of bacterial preparations.

In analyzing the contents of this book one 1s struck by a se-
cond fact charactefistic of our scientific corrective, i.e., the crea-
tive collaborailon of sclence and technology both within and without
the institute.

These undoubtedly fruitful creative ties developed as various
problems were worked out under the general supervision of the Tomsk
NIIVS, in conjunction with a whole series of the departments and
clinics of the Tomsk Medical Institute, the oblast epidemiological
and public health statlion, and other organizations. This book also
contains individual fragments of doctoral and graduate dissertations
prepared at the Stalinsk GIDUV [State Institute for the Specialization
and Advanced Training of Physicians] and other laboratories and insti-
tutions working in these fields under the supervision of the Tomsk
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NIIVS and, in particular, 1its sclentific supervisor, Prof. S.P. Kar-

pov, Corresponding Member of the Academy of Medical Scilences USSR.

A mutually beneficial collaboration also exists between sclence
and our specific manufacturing duties and has led to, for example,
the production of an 1mproved preparation for diagnosing tick-borne
encephalitis. On the whole, our virologists are now producing a ra-
ther complete range of preparations for the diagnosls, treatment, and '
prophylaxis of tick-borne encephalitis, thus makiné a definite con-
tribution to the prevention of this disease, a very important one in
Siberia.

Studles of new associative vaccines and their influence on the
vaccinated organism are in a rather well-developed state.

It must be supposed that the works presented herein have certain
inadequacies. The editorial board and the authors' collective will
be Very grateful for all critical comments which may be made on the

material in this book.

B.G. Trukhmanov, Director, Tomsk NIIVS '
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FTD-TT-63-1082/1 + 2



FTD-TT-~63-1082/1 + 2

PROBLEMS OF EPIDEM.OLOGY
AND MICROBIOLOGY

e —— — T

.

i



NIDI OF TICK-BORNE ENCEPHALITIS IN WESTERN SIBERIA
AND PROBLEMS INVOLVED IN ELIMINATING THEM
S.P. Karpov, V.M. Popov, and A.G. Kolmékova

Tick-borne encephalitis was first dlagnosed in Western Siberila
in 1939, by N.V. Shubin in the city of Tomsk. During the period
1940-1946 1t was discovered in Novosibirskaya, Kemerovskaya, and
Omskaya oblasts and Altayskly kray.

ﬂestern Siberia basically occuples the Western Siberian plain,
bordering on the so-called Altay uplands on the southeast.

Western Siberia may conditionally be divided into the following
topographical-climatic zones: mountainous, steppe, wooded steppe,
wooded, wooded tundra, and tundra. The greatest portion of Western
Siberia is occupled by the wooded zone, while the wooded steppes
cover the least territory. The steppe zone occuples the southern por-
tion of the Western Siberian plain (Altayskly kray). |

The natural nidi of tick-borne encephalitis lie principally in
the wqoded zone, since the principal reservoir and carrier of the in-
fection, the wood tick Ixodes persulcatus, is found here.

The belief that tick-borne encephalitis occurs only in sparsely-
populated forested areas 1s now being reexamined. Observations have
shown that the majority of cases of this disease occur in heavily-
populated areas. The natural nidl of Western Sibefia may serve as an
example of this. In addition to the sparsely-populated forested re-

gions (Tomskaya and Omskaya oblasts and Gornyy Altay), a large number
-u-
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of tick-borne encephalitis nidi lie In heavlily-populated areas and
in the environs of large industrial centers (Tomsk, Prokop'yevsk,
Stalinsk, Anzhero-Sudzhensk, Gur'yevsk, Belovo, etc. ).

Nidi of this disease in Western Siberia have been recorded in
the wooded steppe zone as well as in the wooded zone (L.I. Dobrynina,
Ye.N. Levkovich, and Ye.S. Sarmanova, 1956; L.I. Dobrynina, 1957).

The natural nidl in the different topographical-climatic zones
have their own epidemiological characteristics. First of all, the
quantitative ratio among varlious specles, the presence of hosts, and
the extent to which the populace is in contact with the out-of-doors
are of importance in faunistics of the Ixodidae.

The species of Ixodidac present 1n each zone are now as follows:
wooded zone — I. persulcatus; wooded steppes — I. persulcatus, D.
silvarum, D. pictus, and H. concinna; steppes — D. marginatus and,
in the northern region, D. pictus'and I. persulcatus.

I. persulcatus predominates in all of the tick-borne encephaliti
nidi of the wooded and wooded steppe zones and the presence of the
infection results from spreading of this species of tick. The invest!
gations of P.A. Petrishcheva, Ye.N. Levkovich, Ye.D. Ron'zhina, and
M.K. Tyushnyakova have shown that this type of tick 1s spontaneously
infected with tick-borne encephalitis virus; however, the importance
of the other species of ticks 1n the epideuniology of tick-borne en-
cephalitis in Western Slberia 1s not cleiur. It may be assumed by ana-
logy with the natural nidl in other regions of the Soviet Union that
at least some of these species are of epidemiological significance
in Western Siberila.

Thus, L.I. Dobrynina (1957) reported from Kuznetskiy rayon of
Kemerovskaya oblast that the incidence of tick-borne encephalitis in
creases in the wooded steppe zone during hot years. She also pointed

-5 =
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that D varun and H. concinna occur there in addition to I. per-
sulcatu:. We should not exclude the possibility that these species
of ticks may be carriers of the infection durlng years especially
favorable for their development. M.S. Davydova (1955) showed that
H. conpinna plays a definite role in the tranémisslon of tick-borne '
encephalitis in the wooded steppe nidl of Krasnoyarskly kray, where
it 1s the basic vector in certaln nidi. By analogy with other spe-
cies of this genus, D. silvarum may be a vector or'tick-borne encephal -
itis during the autumn months.

According to the data of T.N. Zakorkina (1955), the nidi of tick-
borne encephalitis in Omskaya oblast occur 1n areas where D. pictus
is encountered. Considering the possibllity that tick-borne encephal-
itis virus is transmitted by ticks of the genus Dermacentor, 1t may

be assumed that this speclies may also be a vector of the Infection in

-4

question under favorable conditions.

The blology of the wood tick I. persulcatus 1n Western Siberia
has been studied rather thoroughly by V.M. Popov and A.A. Shipova. 3

The curve expressing the number of native ticks has two peaks,
one in May and one in June; however, in certaln years the second peak
may be lacking or there may be three peaks. Forest-dwelling rodents
and birds are the hosts of the preimaginal stages, but no specles
specific in this respect have been discovered. In individual years
the basic hosts are those animals and birds which are numerically
predominant.

The hosts of the adult ticks are large wild and domestic animals.
In a heavily-populated nidus the only hosts for the adult ticks are
domestic aﬂimals, since the wild animals have been displaced by man
(the Tomsk nidus, V.M. Popov, 1949). In Altay, in the mountainous
dark-conifer taiga, the hosts are Siberian deer, roe deer, bears, etc.

-6 =
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(V.V. Kryzhanovskaya, 1956).

Virologlcal investigations have established that there are many
small mammals and birds, tick hosts, whlich may be natural vectors of
the iInfecticn.Thus, in the Tomsk nidus tick-borne encephalitls virus
was 1solated from chlipmunks, common hamsters, narrow-hcaded voles,
shrews, northern mice, and common and cropland voles, as well as from
birds — tree plppets, yellow buntings, fileldfares, and chaffinches
(Ye.D. Ron'zhina, M.K. Tyushnyakova, and Yu.V. Fedorov). The investi-
gations which Yu.V. Fedorov and N.I. Igolkin conducted in 1957 in
the sparsely-populated talga and wooded steppes 1in one of the nidi
of Kemerovskaya oblast revealed encephalitis virus in bank voles, red-
cheeked susliks, wood hens, and tiree pippets.

According to the data obtained in the investigations of M.K.
Tyushnyakova, the incidence of encephalitis virus among wood ticks
in the same nidus varies from yeaf to year, also differing in various
nidi during the same season. According to the aggregate data of this
author, encephalitis virus occurred in from 1.6 to 3.2% of the ticks
in Tomskaya oblast, 1ts incldence being considerably higher in the
southern areas than the northern regions.

Ye.N. Levkovich and Ye.S. Sarmanova (1956) established that the
incidence of encephalitis virus in certain nidi of Kemerovskaya Oblast
ranges up to 40%. T.N. Zakorkina (1956) noted a high incidence of
infection among the wood ticks of Omskaya Obldét, where encephalitis
virus was discovered in 11 of the 13 batches of ticks which she in-
vestigated.

The data which has been amassed on the epidemiology of tick-borne
encephalitis shows that this disease is closely related to the activity
of the wood tick.

The first cases of tick-borne encephalitis are usually recorded

-7 -
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during the first ten days of May. The disease reaches 1ts maximum
incidence at the mlddle and end of Junq or the beginning of July,
depending cn the meteoroioglcal conditions which obtain durilng the
epidemic season. The Incidence curve then gradually drops, individual
cases belng recorded during the first ten days of September.

Contact between the populace and carriers of tick-borne encephal-
itis Iin nidi of this disease results principally from brief or exten-
ded stays in the forest. Contact differs in nature; it may take the
form of gardening, work in the woods, collecting wood, hay-cutting,
or gathering flowers, berries, garlic, etc.

The anamnesis of the majority of patients show tick bites. In
1956 Ye.I. Levkovich and L.I. Dobrynina observed cases of encephalitis
among famlly groups 1in Kemerovskaya Oblast resulting from consumption
of goat's milk.

In the majority of large nidl the disease occurs equally among
the rural and urban inhabitants, both transient and permanent. In
certain nidi 50-70% of all cases of encephalitis occur among urban
residents (Tomsk agricultural region). The clinical characteristics
of the disease have recently changed, the incidents of mild forms
increasing. Thus, until 1954 tick-borne encephalitis diagnosed in
the Tomsk nidus consisted primarily of severe forms, the poliomyeli-
tic type constituting 34.5% and the cerebral type 31.7% of all cases.
In recent years tick-borne encephalitis has been of the lethargic
type in 48.0-57.6% and the meningeal type in 35.9-40.5% of all cases.
An analogous picture 1s observed in the natural nidil of other oblasts
of Western Siberia (Kemerovskaya and Novosibirskaya Oblasts).

This has resulted to a considerable extent from an improvement
in the diagnosis of encephalitis, but the evolution of the disease

has also been important. It is observed to occur in two phases in

-8 -
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10-25% of all cascs. Death occurs in individual caces (0.6% in 1954,
0.5% in 1955, 0.2% 1in 1956, and 0.96% in 1957 in the Tomsk nidus and
0.7% in 1956 in the Omsk nidus).

In order to reduce the incidents of tick-bornc encephalitls and
eliminate its natural nidl such prophylactic measures as extermination
of ticks, vacciration, seroprophylaxis, and dissemlnation of medical
Information were taken.

Anti-tick mcasures were taken in two directions; the area was
treated with hexachlorane and DDT preparations and cattle were dusted
with DDI'. The flrst experimental extermination measures in Western
Siberia were carried out in the Tomsk nidus by A.A. Shipova and V.

M. Popov 1in 1951. Similar work was undertaken in Kemerovskaya Oblast
in 1953 by N.N. Gorchakovskaya, I.V. Tarasevich, S.A. Shipova, and
Ye.D. Chigirlk. It was at thils same time that planning for the pre-
vention of ticks with the aid of DDI and hexachlorocyclohexane ap-
plied by the surface method (In quanties of 50 kg/ha) was begun in
the Tomsk nidus.

Observations showed that before treatment of the area the maximum
number of ticks in one of the experimental sections during the second
ten days of May reached 7 ticks per man-hour and per flag-hour [sic]
taken together; after treatment there was 1 tick/man-hour, 1.e., a
decrease of 85.84 in the number of ticks. No ticks were found after
a second treatment the following year.

In a second section there were 2.5 ticks per man-nour and flag-
hour before treatment and 0.5 ticks per man-hour and flag-hour after
treatment (a decrease of 80%).

No ticks were found in the center of the treated section after
a second treatment the following year, but there were 1.5 ticks per

man-hour and flag-hour at its boundary with the untreated area. Du-
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ring the third ycar this section was treated with 45 k¢/ha of insecc-
ticlde from the air. Only 1 tick was found during the entire season.
No ticks were found from the beginning of the observation period in

the fourth year.

The number of ticks remained high in the untreated control sec-
tion, varying from 9.5 to 22.5 ticks per man-~hour and flag-hour to-
gether in individual years.

The effectiveness of tick extermination by aefial dusting of
the area with insecticides 1in quantities of 50 kg/ha was studied
in the spring of 1957 in the vicinity of the city of Tomsk. In one
of the experimental areas there were 20.4 ticks per man-hour before
dusting and 2.25 per man-hour after dusting (a decrecase of 89%);
in a second area there were 2.6 ticks per man-hour before treatment
and no ticks after treatment.

Summing up our observations on the effectiveness of tick extermi-
nation with hexachlorocyclohexane and DDT preparations, it may be af-
firmed that surface application has a stable parasitological effect
when the treatment is repeated twice. Aerial dusting is highly ef-
fective only when surface signaling 1s well organized and dosing 1is
correctly maintained.

Simultaneously with a study of the effectiveness of tick extermi-
nation in the area from 1953 onward, an investigation of the effective-
ness of tick prevention by dusting domestic animals with 10% DDT was
organized in the Tomsk nidus, a dose of 75-100 g being used for cattle.
The effectiveness of this measure was studied over the period 1953-
1956 on the animals of a single isolated farm and those in the pas-
tures where the treated animals grazed.

The number of ticks on the treated animals gradually decreased.
Thus, during the year in which treatment was begun (1953) the fre-
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quency of occurrence vas 4.3 and the incidence 0.6; in 1955 these
figures were 0.8 and 0.08 respectively, while 1in 1957 no ticks were
detected durlng the entire season.

The number of ticks In the pasture in which the treated animals
grazed also decreased from year to year. Thus, while the frequency
of occurrence in the pacture was 4.9 and the incidence 0.06 during
the year in whlch treatment was begun (1953), in 1955 these figures
were 2.8 and 0.03 respectively, while in 1957 no ticks were detected
during the entlre season; at the same time, in the control pasture,
where antitick measures were not taken, the number of ticks increaced
continuously (in 1953 the frequency of occurrence was 6.7 and the
incidents 0.07, while in 1956 these figures were 30.2 and 0.34 res-
pectively).

The effectlveness of vacclne prophylaxis was studled over a
period of years (1951-1957). According to the data of A.R. Yav'ya
and G.T. Postoyeva (Tomsk nidus), the incidents of encephalitis among
vaccinated animals was one-~fourth that among unvaccinated animals.

The first time that seroprophylaxis was tested in Western Siberia
among persons who had been bitten by ticks was in the Tomsk nidus
in 1954 (P.Ye. Boltenko, T.P. Karmanova, 1954; A.R. Yav'ya, 1956).

Tick-borne encephalitis was observed in 1.7% of the persons who
received antiencephalitis serum,while it occurred in 5.5% of the per-
sons for whom this type of prophylaxis was not carried out. Ceropro-
phylaxis was later used in other areas of Western Siberia.

Dissemination of medical information among the populace is of
great importance in the prevention of .ick-borne encephalitis. It
leads to an increase in the number of persons requesting seroprophy-
laxis, to earlier and more timely hospitalization and, consequently,
to timely specific therapy; the populace is more willing to go for
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vaccinatiorn prophylaxis, etc.

We believe that the most important factor in the complex of pro-
phylactlc measures employed for tick-borne encephalitis is extermi-
nation of ticks by treating the areca and domestic animals with DDT
and hexachlorocyclohexane preparations. Observations made in this
direction in the Tomsk, Kemerovskaya, and other nidl over a period
of years have shown its parasitological and epidemiological effective-
ness. Thus, in 1957 the 1incidents of encephalitis in the Tomsk nidus
had dropped by 50.4% in comparison with the 1954 level, the decrease
amounting to 93.8% in certain micronidi. In Kemerovskaya Oblast the
decrease in the inclidents of encephalitis since 1956 reached 85% in
individual rayons.

Familiarity with the incidents of tick-borne encephalitis in
various areas shows that, despite a number of prophylactic measures,
its rate of occurrence variles sharply. 1t depends not only on the
completeness and quality of the measures taken, but also on a know-
ledge of local bilocenotic, meteorological, and epldemiological cha-
racteristics, as well as on the nature of the natural nidus.

The data avallable on this subject make 1t possible to differ-
entiate 3 basic topographical types of nidi (wooded, wooded steppe,
and steppe) 1in Western Siberia.

The wooded type of nidus may in turn be divided into 2 subtypes:
a) nidi in dense uninhabited or sparsely-inhabited taiga and b) nidi
in heavily-populated taiga. Although there is a common basic encephal-
itis vector, the wood tick, for these types of nidi, in planning mea-
sures to be taken in them it is necessary to take into account the
number and activity of the vector during various periods of the epil-
demic season, the incidence of virus among the vector, which determines
the incidence of the disease, and the extent and character of contact
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between the populace and the vector.

For nidl of the wooded type 1t 1s necessary to plan an entlre
complex of measures, the first of which 1s an antitlick program in-
volving treatment of both the area and domestic livestock.

It 1s wise to carry out tick extermination on domestic animals
in heavily-populated nidi in which single dlseases are present and
where the basic hosts of the imaglnal stages of the vector are the
animals in questlion. In those nidl where the disease has a high in-
cicdence it 1s necessary to plan to treat the area containing the
greatest portion of the populace in order to achleve the desired re-
sult during the first year. Careful treatment of farm animals must
be carried out later in order to reinforce the results achieved (this
treatment must be timely, during the entire period of tick activity,
and the necessary dosage of DDT dust must be used).

During the following year adjacent areas are treated in order
to expand the disecase-free territory. Vaccination and obligatory
seroprophylaxis come later.

In the uninhabited taiga 1t 1s necessary to exterminate the ticks
in the arca, primarily in the workers'! settlements run by lumbering
enterprises and in timbered-over areas, to vaccinate the most suscep-
tible groups of inhabitants, to carry out seroprophylaxis, and to take
measures which will keep ticks away. For nidl of the wooded steppe
and steppe types the basic measures are specific prophylaxis for the
most susceptible groups of inhabitants, seroprophylaxis, extermination
of ticks by treatment of farm animals with DDT dust, and antitick
measures on the grounds of pediatric institutions.

Dissemination of information on tick-borne encephalitis should
be carried out in all types of natural encephalitis nidi.

Tomsk Scientific Research Institute for Vaccines and Sera

[
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Tomsk Medical Institute

TICK ENCEPHALITIS NIDUSES IN WEST SIBERIA AND THE
QUESTIONS OF THEIR SANITATION

The characteristic of tick encephalitis niduses of West Siberla
on landscape-geographic zones was glven. Epldemiologic pecullarities
of infection in the forest zone and the ways of nlduses sanitution -

were shown.
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SUMMARY OF RESEARCH ON THE BLOOD-SUCKING ARTHROPODS
OF SIBERIA AND PROBLEMS IN THIS FIELD
V.M. Popov

Systematic study of the blood-sucking ticks and insects of
Siberia was begun in the nineteen-twenties and was at first concen-
trated in the local antimaleria stations. Depending on the practical
requirements of these institutions, 1t was limited to determining the
bilological characteristics and distribution of maleria carrlers and,
to some extent, blood-suckinz mosqulitoes of other genera.

The blood-sucking arthropodsror Siberia were later studied by
a serles of expeditions carried out by central sclentific institutions,
as well as by the antitularemia stations and institutes of eplidemlo-
logy and microbiology which had been newly organized in certain ob-
lasts. As a result, the investigation compassed the whole of the vast
territory of Siberia, from the Urals to the shores of the Pacific
Ocean, and almost all of the systematic groups of blood-suckers were
studied to a greater or lesser extent.

Despite the large scope of the work in the sense of territory
covered, the biood-sucking fauna of individual oblasts of Siberia have
not as yet been sufficlently well 3tudied. The composition by species
and epidemiological importance of the blood-sucking mosquitoes and
ixodid ticks of Primorskaya Oblast are the most well established. A
new species was discovered among the latter and was described by B.I.
Pomerantsev under the name Ixodes pavlovskiy.
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There are isolated works from the Amur River region, the Trans-
baykal reglon, and Eastern Siberla on 1xodid and gamasid tlcks and
the anopheles mosquitc. The fleas of the Transbaykal reglion have
been comparatively well studied (I.G. Ioff, Z.M. Vovchinskaya, 0.I.
Skalon, etal.). In addition, I.A. Rubtsov carried out a great deal of
work on the classification and ecology of the midges of Eastern Si-
beria, obtaining much new information on this group of diptera.

The faunistics of the blood-suckers of Krasno&arskiy Kray have
hardly been studied at all. The only published works are on the 1xodid
ticks, which were studied in connection wilth their role in the epl-
zootiology of equine haemosporidiosis and in the epidemiology of tick-
borne typhus and tick-borne encephalitis. There are two works on
mosquitoes and the other groups of blood-suckers in this region of
Siboria remain almost completely uninvestigated.

During the past 10-15 years an intensified and well-organized
study has been made of the blood-sucking ticks and insects of Western
Siberia. Blood-sucking mosquitoes have now been thoroughly investi-
gated and the biology of maleria carriers has been especially well
elucidated. The faunistics of the ixodi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>