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Experimental Material on the Etiology of the Autumnal Form of Encephalitis, Report In

by A. K. Shubladie

While studying the autumnal form of encephalitis, the second expedition

of the N. K. Zdrava USSR isolated 48 strains of the virus from patients and

deaths of this encephalitis.

In the third expedition of the N. K. Zdrava USSR these data were con-

firmed by us with the isolation of two more strains; one from a patient's

blood and one from the brain of a corpse.

The strains of the third expedition were identical with those strains

of the second expedition. As the first communication read, biologically

and serologically the virus, obtained by us, is Identical with the virus

S5 of Japanese (summer) encephalitis.

In the second expedition, and by further work of the third, it was

established that the virus of autumnal encephalitis was present in mos-

quitoes of the infeoted areas. Spontaneously infectable were the Culax

pipiens and Culex tritaeniorhynchus.

These data are confirmed by the finding of spontaneously infected

mosquitoes in Japan during summer encephalitis. There was established,

by the works of Mitamura and so-workers, that during Japanese encephalitis,

besides the detection of a spontaneous susceptibility in the mosquitoes, it

is possible to detect the ability to carry this virus in weol people and

animals living in the centers of infection, and the virus-bearability leads

to the accumulation of antibodies in the blood.

In the epidemic of 1938 in Tokyo, the virus of the encephalitis was



0 found In wel people, in 6 o*ses of 82, and among nmerous well animals;

Si4of9rtin of 3 hors s, a nd i n 2 126 xaU ined sparrows.

Kill observed viremia in 1 horse, a week after it arrived in Tokyo in the

spidamical season, and later the develomeont of antibodies in the blood.

litamura and oo-workers explain the presmee of a high neutralising active-

o"s in the serum of horses of the epidemdial region (Tokyo, Okiyes and

others) by the expansive dissemination of the virus-bearability. Tests by

the author established the following facts on the prosence of a high titer

of antibodies to the virus of encephalitis, in the Tokyo area and surround-

ing areas; antibodies esre observed Is 8% of 242 people, In 98% of 50 horses,

in 86% of h, caws, and In 17% of 85 emined pigs.

Taking this data Into aoooant, relative to Japanese enoophalitis, as

being epidemiologically Important, .we oonduoctd studies on the blood of well

people and birds, located in the region infeted with the autumnal form of

encephalitis, on virus-bearability.

Blood was obtained from 315 people. fresh, unooagulated blood of 3-5

people was mixed in equal volumes and Introduced intraoerebrally in doses

of 0.03 =3 to three healthy mice. There were exanined 68 portions of

mixed blood in this way. After 9 days the nice were killed and their brains

were used on passages on fresh mice. Two successive pissages were made.

Fros 2 portions of blood, mice on the second passage became infected

with an experimental encephalitis. The first portion of blood was omaposed

of a mixture from 3 people and the second from 5.

After a 3 month storage of these strains in 50% glycerine, it was

possible to restore and study only one strain of the isolated virus. The

O obtained virus caused Infeotion JA mise upon Intraoerebral, intraperitonesl,
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•i tranassl and subcutaneous injection and filtrated easily through a Berkefiled-

Shamberiak c"anle. Tests of neutralisation of the strain with specific serums

of recovered patients and 1amie rabbit norus indicated, that the virus, iso-

lated from healthy people, conducts itself in those tests just as the stra 2

isolated from patients.

Next we studied 94 birds, oaught in the center of infection, in regard to

the blood and brain.

The brain and blood of 1-5 examples of the same type of bird were mixed,

made into an emulsion, and injected intracerebrafly in doses of 0.03 Om3 into

3 nice, the brains of whbh were passed after 9 days on fresh mice. In one

test, mice infected with blood and brain of 5 birds (sparrows) became infected

with encephalitis. After 3 months storage, in glycerine, this obtained strain

was studied and identified with strains of human origin. Data on these tests

are in Table 1.

Thus, the virus-transmissibility of the birds in the center of infeotion

was established.

The detection, by the Japanese authors, of the virus-transmissibility

in mosquitoes and sparrows and the isolation of a strain of the encephalitis

virus by us, gives basis to surmise the presence of birds in the regions of

infection spontaneously infeoted with enoephalitis. Taking into consideration

that mosquitoes feed on birds, that certain birds of the sparrow group are

susceptible to summer encephalitis, oauses us to oonsider the bird as a

possible reservoir of the virus of autumnal encephalitis.

The second phase of our work was studying the blood of healthy people

and animals, living in the area of infeetion, for the presence of antibodies

Sto encephalitis. Blood was obtained &om 315 people and 150 horses. All the
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@MaIMals, from whieh blood was obtained, had lived in the lnfted area nor@

than 2 years.

Hero or* the results of teots of the .neutraliatLon of virus of autumnal

emeophsItIa with 1M seruma of healthy people and 100 seruom of horses.

The virus strain Zag., used for passages, was used In an emulsion at

10-5 and 10-6. The last dilution of the &train, whioh still caused infection

and death of mice upon Intraoerebral injeetion, oqualed 10-71 this strain was

used In a mixture with serum of blood seleoted fro& horses outside the area

of infeotion &s a oontrol.

Each of these viruses was mixed with an equal quantity of undiluted

serum (volume 0.15 tm3) e r 2 hours ins ta Umostat at 370 the mixtue

was Injeeted Intreeerebrally to three nioe.

SAs Table 2 indioates,. o1 00 serums selected froa hunans, 11 possess

virus neutralising properties, and in 4 of them these properties were clearly

marked, the virus was neutralizsed fully, as in the dilution 10-6, so in 10-7.

Three serums of patients recovered frao autumnal encephalitis neutralized the

virus In an Identical manner, Just as did the 4 serum of healthy people,

while 5 serum, selected from humans living outside the infeotious area,

did not protect the nice from, the virus in the said dilutions (even in the

dilatim 10-7). Of the 100 hoae serums, 35 neutralized the virus and 17

of *hm neutrslized it In the 10-5 diluation. Five erums of horses living

outside the center of Infetion gave no noetalixsation.

We used only one serum of a bore, Immunied to tick encephalitis.

This seoam, taken as a oatrol, fully neutralised the virus of autumml

encephalitis,

Q0
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S However, 12 or the hman oserums and 35% of th bhors serums, taken

in the infected are, indicated the prezence of antibodies, capable of

neutralizing virus of autumnal encephalitis.

Thus the autna~l form of encephalitis,, preseent in the UWSR, is similar

to the summer (Japanese Type B) encephalitis, not only acoording to agent

properties, but also according to epidemiological features.

The low percentage (in comparison with those of Japanese authors) of

positive serum in our studies (11% of human and 35% of horse) point@ to

a smaller distribution of this virus in our local. The low rate of virus

ta nsaissibi•ity in people and animals in the infected area also points to

this.
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Table I. AnyW8le of the brain and blood of birds for the content of
"Titus ot anoephaltis.

7 7 TTnps off tbird Nu]•mber Results of analysis

of
birds

-SpaIrOV 3 In On Se o&O virus vas obtained from 5 sparrows

Pheasant 16 MOO healthy

uk 13 Infection of mice with brain and blood of one dnck.
3a~teriblogioail oontaainationj

Vagtail 11 Mice IRathy

Swallov(Martia) 6 dato

P.geon 3 Jacs Infected* Bacteriological oontamIna•i.on.

Maio 1 ce healtl

Seragll 1L

(SI')1uk 1 F

Woodpeoker 1 Nice infected. acheriological, contaanationo

Il1 Mice healthy

Osokoo

Tot~al 1

TZV: aperimental wtorial on the etiology of the watuoml form of enqephalitis.
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Table IIL Tests of neutralization Vith serums of healthy people and

horses.

Seru woithv a eu dilu tion Ofth eneral, quant-1 General quantity
serum with a dilutin of t of positive neu-

SZaC strain, t ity of serums tralizations....
___________ _________ S** SS ** • 0* I*5o*0,*5*5* 5m* u5*5*5*

1&100 000 1I1 00 000 71=goer and& bot percentagej

HeAltY people 7 0011

in-; outside the rej
eion of infoction| 0 0 5 0

iR•covered patients .3 - 3 3

Horse 17 18 100 35

Borsa; not living
In the infectious
center.. 0 0 5

Q rae; one horse
rwiunmized to tick

encepha~litis..1-11
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1  Journal Of Microbiolegy, UplemiGo3.e and Imnobloelgy No. 1-2, 19/3, Pages 87-90
(SinezY translated) 4a /, f i&?9 ".

rl,•-aeia1 Data on the ] elogy of Aeauna l Fern of znoepha&itis (2d report),
by A. X. Shubladse

u e- Mpet 48 strains of virus have been isolated from patients and

VeetorD were aeert&IA~d to be th Culex piplens and Qulex tritaeniorbynohus.

This eo1014•de with reports from Japan on the vectors of encephalitis.

HUM4,0 and anm• were also named as vete~s of the virus, ailing or

health.
Reports of the epidemie in Tokyo in 1938 stated (accordl•g• to this author)

tbat humans and horsee had a high titer of antibodies of encephalitis, and

fUes are 8% in humans, 98% in horses, 86M% in cse an 8.% in pigs.

Tests on humans and birds, not infected or having been infected, were made

to determine their virus oapeoity at the time of this epidemic; blood from

humans was blaeded (three blood samples) and injeoted into nice (white). An

expertaental enoephalitis developed. The strain was identical to that of

infected humans.

Only one satrin survived a 3 munth s*toae In 50 glycerine. Strains

me: "ea to handle and filtered nicely. /,
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