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Experimental isterial on the Etiology of the autuznal Fornm of Encephclitis, Report I,

by 4. A, Shubladze

tmong the diverse forms of encephalitis encountercd con the territory of our
country in the past few years there is otservod & new infictien, characterized
by severe affections of the centrel nervous system arnd rescztling, clinically,
summer (Japanese) emcephalitis, These infections differ from the tick srring
encephalitls, studied in 1937 by Zilber, Ievkovich, Shublsdze, Chumskov ard
Solovev, first of all by their seasonality, They tegan in late Autust and
ended in Octoter, This autumnal seasorality most distinetly charucterized
the spideriology of the infection,

Thls report describes the results of studies conducted by myself in the
fall of 1938 in an expedition organized by the N, K, Zdrev U.3R for the study
of this infection,

Taking into consideration the results of tests cn the tick spring form
of encephalitis, signifying that this mizbt be cne of the forms of irfection
of the central nervous system, we used the seme methods used su effcctively
in the study of the tick spring encepralitis,

The basic experiments on the isclation of the virus were conducied on
white mice, Material used for the infecticn of tke enimels was; btrein of
humens, keving died from the infection, blood of pstients, spinal fluid ard
urine, The brein of a corpse was utilized no later than 24 hours after decath
and, as is a rule, in those cases where death occurred in the first 5-6 days
of illness,

Pieces from various regions of the train (cortex, medulla oblenseata,




ard pons) were extracted in sceptic corditions, tritursted in & Tester with
a Ringer solution into a 10% emulsion and sfter the emulsicn set for 15
minutes, it was injected intracerebrally into 3-5 mice in quentities of 0,03 cmB,

Before our srrival, the brains of 16 people, who had dicd frcm this
infection, were studied by V, D, Neustroev, In his tests, upon tie inicction
of an emulsion of brain, from a human having died from this infectiion, into
the cerebral of mice, no symptoms of infection were disclecsed, Thuse mico
were transferred to me, and during successive passsges of the becin, they
were infected with a typical experimental encephalitis, In 2 cceces tho
material of the corpse (particles of the brein) taken by V, D, Neustroev,
was stored for 5-10 days in 50% glycerine on ice, Upon injection it caused
an infection in mice with characteristic symptems of sffection of the cenirsl
nervous systenm,

Besides this, I studied the brain material of 13 other corpses, Two of
them with the bhelp of 4. A, Smorodintsev,

Thus the breins of 31 corpses were studied, In 29 csses a strain of
virus was isolated, pathogenic for white mice, working well in passages (some
strains have been used on more than 10 passages to tiis time) and easily
separsted from the brain of humans, dying on or before the 6th day of illness,
In two cases, where the brain was obtained on the 1lth ard 14th days of illnmess,
it was not possible to detect the virus, but there also was a0 confirmation <f
an encephalitis disgnosis upon sutopsy,

The initial injection of the brain of dead patients into mice caused
infection only in 4 cases, however, the first passage of the brain of thess

clinically uninfected mice, in an overmhelxing majority of the ca.es, caused
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a typical infection, The brain being studied did rot give any tncterial
growth on artificial feedirg mediuns (suzar touillon ard suser azas),

The next series of tests were devcted to the anzlysis ol the tlowd of
patients for tke presence of encephzlitic virus in it,

In the first 5-6 days of illness, bloocd was tak:n froz the (ltow wein,
defibrinated in a glass Jar with "bteads" and iniccted into 3-5 mice in a
dose of 0,03 cma. If the initial injection of the blccd of the nutiernts did
not cause an infection of the mice, than 2 more pasczzes were conducted,

Of a group of 22 exzmined patlents (the first 3 were prizarily ecxemincd
by Neustroev with nezative results), in 12 ceses there was icolated a virus,
analogical to that isolated from the train of corpses, Eowever, it is zmore
difficult to isolate the virus from thke blocd of patients than frox thz brzin
of a corpse (only in 5C% of the cases), But even this quentity of pozitive
finds of virus in the blood of satients excecds the positive finds durinz
aralogical studies of tick encephalitis (Zilber, Levkovich, Shubledze, Chumzkov
and Solovev), These observations testify of the massive accumuletion of tke
virus and its great dissermination in the orgenism of the petient, The follow-
ing tests on the spinal fluid end urine also inform of this,

The spinal fluid was obtained in four cases on the 3~6 days of infection,
The fresh liquid was injected in quantities of 0,03 cm3 into mice intracerebrally,
The mice, as in previous tests, were urnder otservation for 8-9 days and, if
they did not become infected, their brain was used on passages on iresh mice,
In 2ll 4 cases we obtain a virus - 2 on the first passages and 2 on secondary

passages,

The urine was obtained from 13 patients on the 6-12 days of infection,

<:> in three cases it contained wirus, becsuse its injection, in doces of 0,03 cn3,




cszused an infection in white mice upon the second passec~e ard later trouzht
about their death,

The ensuing Table summarizes the results of the study on the izolat.on
of the agent from the organism of patients, (Table at exd of translation),

Comparison of these results with those of tick encophalitis iIndicute
that we were able to 1solate the.virus rorc often, even froz the comperison
of virus 1solated froum the blood, spinal rfluid erd urine of patierts, ard
also the btrain of those heving dicd from the infection,

The isolated stralns were studied for their pathogenicity to vsrious
animels,

The intracerebral injection of the virus to white mice, and causzing an
infection, indicates their high susceptitility to this virus, The intro-
duction of 0,03 co’ of a 10% emulsion of an incubated strein czuses s typical
infection in mice on the 4-5 day, with affection of the central nervous
systenm, The virulence increeses with passages, and the mice died upon the
intracerebral introduction of a dilution of an incubated strain I:I,OO0,000,

During intravenous injection of a 1% emulsion of an incubated ctrain in
a doge of 0,15 cn3, infection occurred on the 4~5 day; an intraperitoneal
injection of 0,25 cm of a 10% emuision caused infection on the 7tk day;
an intranesal injection of thls same emulsion in a 0,05 cm3 doso cgusud
infection on the 5-6 day after injection; and a subcutaneous injection of
0.25 cm3 of the emulsion csused infection in the mice on the 9-10 day after
injection,

Tke initial symptom observed in mice besoning infected was an increase

in tkeir sensitiveness, Upon irritation, even a light touch, the mice jumped,
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ard a secondary tocuch scmetines ceused convulsionz, Convilsions arpeared
eveDd without touching them, In otker cases there appeered rcaresis ard
paralysis of the rear extrcmities, prcstration zrd desth, £11 ithece appear-
arces developed within hours, Thus, tze chart of infection in mice during
tke form of encephalitis now beirg studied is very similur with experimcental
tiek encephalitis,

Histological studies of the brainm of white mice, kavirz diel frea
e#perimental ercepkelitis, according tc the dets of L, 3, leibin, indicate
the presence of numerous inflarmstory charges in tke broin stez, such as
the perivascular covering and s multitude of lerge gliosic xnots, now and
then interflowirnz,

The patbogenicity of the virus to guinea pigs wes studied by ths intro-
duction of the atorementioned material from patients, in a majority ol cases
containing virus, which was confirmed by simultanecus injections into white
mico, and also infection with an incubsted virus strain, The material was
inoculated intraperitoneally and intraceretrally into the pigs, In the first
cage 5 cm’ was injected and in the second - 0,2 cmB. Six of the pigs rocelved
blood of the patients in the belly, Six in the brain, 6 rore in the brain
with an emulsion of the brain of a corpse, 10 in the belly with urine of
patients, 4 pigs in the brain with an incubtated virus of mice,

The guinea pigs did not react to the injections, Only in ome case,
during intracerebral injection of a 105 emulsion of the brein of e corcse,
of two pigs imfected in suck a manner was there observed & rise in tempera-
ture on the 6th doy after injection, The temperature held for 5 deys., In

one otker case one guinea pig had a rise in t empecrature on the 7tk day after




injection with an incubated strain intraceretrally (strain "X'), The curves
set on Graphs 1 and 2 demonstrate this recaction in guinea pigs, So, of 32
pigs, only 2 reacted with a weak temperature rise, which testifies of the
low eusceptibility of guinea pigs to the virus of encephalitis obtained by
us, {(Graphs set at end of text),

Six rabbits received three injections, 5 days apart, totalirg 5 cm3 of
a 102 emulsion of an incubated virus intreperitoneally and one injection of
5 cm’ of a 1% emulsion intravenously, The rabbits rezained healthy, and 2
weeks after the last injection, the serum of these rabbtits was tested in
regard to its neutraslization of the isclated strain XK, It contained specific
neutralizing antibodies to this virus,

We utilized these serums further in tests of differentiation of the
isolated strain from tick and Japanese encephalitis,

Several tests on the filtration of the isolated strains through the
Zeitts filter and Berkefield candle disclosed the filterability of the
virus: the obtained filtrate caused a typical encephalitis in mice upon
intracerebral and intranasal tests,

Thus, of three animsls tested, only the mice proved to be highly sus-

ceptible to the virus, tce susceptibility of the rabbits and guinea pigs

.was low,

To establish the serological charscteristics of the isolated virus in
relation to virus of encephalitis, it was necessary to set tests of its
neutralizatiop by specific serums,

Three strains of virus were taken for these tests; a strain of Japanese

encephalitis, a strain of tick (spring) encephalitis "C" and the isolated




strain K, All thcse straips were studiei in neutrelizetion with specific
serucs: (a) a ocixture of seruns of two convzlescents, (b) redoit iL-ure
serun, obtained during imrunization with respcetive strcinz, and (c) normal
sercr of humans (control),

The tests were sel accordin? to e generally sccented form; the ceatri-
fuganted emulsion of the brain of erncephalitis mice in varicus dilutions wes
mixed witk equal volumes of undiluted serum, The mixture rezained ina
thermostat at 37o for 2 hours, then it vas injected intracerebrally, in
doses of 0,03 cm3, into 3 fresh white mice, The judziz~ of the neutralizing
properties of the serums was accordin? to the infectabtility of ihe mice after
injection of the mixture, The virus was usad in 7 various diluticns in the
tests, Every dilution in the mixture with the serums held threc cice,
Graph 3 (at end of text) shows the results of the tcsts of neutralizastion
with Japenese tick (spring) viruses, and the virus obtained by us,

As Graph 3 shows, the virus of Jazponesc encephelitis is neuurelized by
rabbit serum, homologically specific in regard to Japrnese strains, in a
dilution of 1:25,000, Serum of patients, infected with the virus now beirs
studied by us, also neutralizes this virus well, Uice injected with a mix-
ture of serums of convalescents and virus of Japence. c....phalitis in the
dilution of 1:5,000, did not become ill, while a mixture with norral serums
of the virus caused infection in one of three mice, even in a dilution of
1:3,125,000, Strain K, isclated by us, is sizilar snalozically to Jrparece
encepbalitis virus, Rabbit immune serum ard serun of convalescents peutrclizes

it in dilutions of 1:25,000, wkile norzel serums leave the virus active evea




in dilutions of 133,125,000,

.“sts of neu ralization sith strains of tick encerhslitis cave ccmpletely
different results, If the rabbit serum, specific to this virus, neutralized
the tick virus strain C in the dilution 1:25,000, than the serum of convales-
cents, of the virus being studied, did not protect the wice fros the virus,
even during dilution at 1:3,125,000, just as normsl serum did not,

These tests establish the close relation of the virus of Jepanese
encephalitis and the virus isolated by us and the clear differecnce of the
latter from the virus of tick engephslitis,

On Graph 4 are set the tests of neutrelization, mode with 9 serums of
convalescents of the infection being studied, and 11 seruwns of conveleacents
of tick (spring) encephalitis, The virus in these tests was talen in two
dilutions = 1:2,500 and 1:12,500,

As the chart shows, the isolated virus is ncutralized by almost all
the serums of ccnvalescents, tsken in the test, during dilution of the virus
1:12,500 and in several cases in the dilution 1:2,500, It is ncutrelized
also with serums of convalescents of tick encephalitis, However, the virus
of tick (spring) encepbalitis, neutralizing well with serums of tick
encephalitis convalescents, is not neutralized by seruzs of convalescents
of the infection being studied; of 9 cases, only one case showed neutrsli-
zation in a dilution of the virus 1:2,500, 4Anclogzical studies were sect by
us with ten more serums, They gave basically the same results,

These data once more indicate the difference of the virus isolated by
us and the virus of tick encephalitis, Serums specific to tick encephalitis,

neutralize tick virus and our strain, but serums specific to our strain,




neutralize only those straips ard slmost comzletely lesve the virus of itiek
encephalitls active,

Thus, the relation of the straln isslsted By us to tick wirus is fully
in conformity with the relations esteblisnhed ty us betwecn the vicus of
Japanese and tick encephalitis,

- A »

Simple tests of cress neutralizaticn indiccted that seruzs obiained by
imzunization with virus of Japesnece ercephalitis, fully ncutrzlize our stirains,
and on the reverse, serums ottained by our strains fully rnoutralize virus of
Japenese encephalitis,

Thus, the isolsted virus proved serclogically identiczl wizih ihs virus
of Japznese encephalitis,

Furtber studies should show whether these viruses are idenvieasl in otier
relations, in particuler, in relation to pathogenicity for monkeys end shecp
ard in relation to imuuncgenic properties, Eut dats on hand at ithis time lead
us to believe thzt the iscleted viruc is the virus of Jopenese encerhelitis
or very near to it,

It was known tkat mosguitoes are the vectors of Jgrenese encephzlitvis,
se we set tests to deverrine the presence of virus in mo:quitocs, gathered
in the areas of iufection, These tests were done with mosjuitocs cbtaincd
bty me from Frof, P, G, Sergiev and X, P, Chazin, The tests gave positive
resultsy 4 strains of virus were isolated, identical with thet cescribed

abtove, These studies will e published leater,

N02us  Groph 4 explanation; tests of crecs neutralization of virusces of
autwrel and spring encephalitis wita coenferzmable cerums, Firures means
1, dilution 1:2,500, 2, dilution 1:12,500, ‘Vrnite squeres - Lealthy mice,
L cquerec ~ infected mice,
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