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Journal of Microbiology, Epidemiology and Immunobiology, USSR, No, 1-2, 19'0/, 87-90
Experimental Material on the Etiology of the Autumnsl Form of Encephalitis, Report b o
by A, K, Shubladze

¥hile 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 sirains; 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

Q of Japanese (summer) encephalitis,

In the second expedition, and by further work of the third, it was
establighed that the virus of autumnal encephalitis was present in mos-
quitoes of the infected areas, Spontaneocusly infectable were the Culex
pipiens and Culex tritaeniorhynchus,

These data are confirmed by the finding of spontanecusly infected
mosquitoes in Japan during summer encephalitis, There was established, L
by the works of Mitamura and co-workers, that during Japanese encephalitis,
besides the detection of a spontaneous susceptibility in the mosquitoes, it
is possible to deteot the ability to carry this virus in well pecple and
animals living in the centers of infection, and the virus<bearability leads
to the accumulation of antibodies in the blood, ’

In the epidemio of 1938 in Tokyo, the virus of the encephalitis was
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0 found in well peopls, in 6 cases of 82, and among numerous well animals;
in 4 of 90 rets, in 1 of 3 horses, and in 2 of 126 examined sparrows,
Kill observed vireais in 1 horse, a week after it arrived in Tokyo in the
opidemical season, and later the development of antibodies in the blood,
Mitamura apd co-worksrs explain the pressnce of a high neutralising active-
ness in the serum of horses of the epidemisal region (Tokyo, Okiysm and
others) by the expansive dissemination of the virus-bearability, Tests by
the author established the folliowing facts on the presence of a high titer
of antibodies to the virus of encephalitis, in the Tokyo ares and surround-
ing areas; antibodies were obnc.rnd 1n 868 of 242 people, in 98% of 50 horses,
in 86% of 42 cows, and m.lﬂ of 85 examined pigs,
Taking this data into scccunt, relative to Japanese encephalitis, as
0 being epidemiologically important, we conducted studies on the blood of well
people and birds, located in the region infected with the autumnal form of
enoephalitis, on virus-bearability,

Blood was cbtained from 315 pecple, Fresh, uncoagulated blood of 3-5
people was mixed in equal volumes and introduced intracersbrally in doses
of 0,03 u’ to thrse healthy mice, There were examined 68 poriions of
sixed blood in this way, After 9 days the mice were killed and their brains
were used on Dassages on fresh mice, Ivo successive passages were made,

From 2 portions of blood, mice on the second passage became infected
with an experimental encephalitis, The first portion of blood was composed
of a mixture froam 3 people and the second from 5,

After a 3 month 'ctcrqo of these strains in 50% glycerine, 1t was
possible to restore and study only one strain of the isolated virus, The

Q obtained virus caused infection ja mice upon intracerebral, intraperitonesl,
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intranasal and suboutaneous injection and filtrated easily through a Berkefield-
Shamberlak candle, Tests of neutralization of the strein with specific serums
of recovered patients and immune rabbit serum indicated, that the virus, iso-
lated froa healthy people, conducts itself in these tests just as the stra 23
isolated from patients,

Next we studied 94 birds, caught 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 intracerebrally in doses of 0,03 c-3 into
3 mice, the brains of whbh were passed after 9 days on fresh mice, In one
test, mice infeoted with blood and braia 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-iransmissibility of the birds in the center of infection
was established,

The detection, by the Japanese authors, of the virus-transamissibility
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
infeotion spontaneously infeoted with encephalitis, Taking into consideration
that mosquitoes feed on birds, that certain birds of the sparrow group are
susceptible to summer sncephalitis, causes us to consider the bird as a
posaible reservoir of the virus of asutumnal encephalitis,

The second phase of our work was studying the blood of healthy people
and animals, living in the area of infeotion, for the presence of antibodies
to encephalitis, Blood was obtained ffom 315 people and 150 horses, All the




O snimals, from whish blood was obtained, bad lived in the infeocted area more !
than 2 years,

Hare are the results of tests of ths neutralisation of virus of autumnal
encephalitis with 100 serums of healthy peopls and 100 serums 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 strain, which #till caused infection
and desth of mice upon intracerebral injection, equaled 10-7; this strain was
used in e lixturo with serua of blood selected froa horses outside the area i
of infection as a control,

Each of these viruses was mixed with an equal guantity of undiluted
serum (volume 0,15 .’)3 after 2 hours in a thermostat at 37° the mixture
was injected intrecerebrally to three mice,

Q 4 Table 2 indicates, of 100 serums sslected from bumans, 11 possess

virus peutralising properties, and in 4 of them these properties were clearly
marked, the virus was neutralised fully, as in the dilution 10-6, so in 10-7,
Tires serums of patients recovered from sutumnal encephalitis neutralized the
virus in an identiocsl manner, just as did the 4 serums of healthy people,
whils 5 serums, seleated from humans living outside the infegtious ares,
did not protect the mice from the virus in the said dilutions (even in the
dilution 10-7), Of the 100 horse serums, 35 neutralized the virus and 17
of them neutrslised it in the 10-5 dilution, Five serums of horses living
outside the center of infegtion gave no nsutralisation,

We used only one serum of s horse, immuniszed to tick encephalitis,

This serum, taken as a control, fully neutralised the virus of autumnal
encephalitis, '

9,
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O However, 11% of the human seruns and 35% of the borse serums, taken

in the infeoted area, indicated the presence of antibodies, oapable of

‘ neutralizing virus of autmmllcncephnlith.

Thus the autumnal fors of encephalitis, present in the USSR, is similar
to the summer (Japanese Type B) encephalitis, not only according to agent
propertiss, but also according to opidalioloéicil features,

The low percentage (in comparison with those of Japanese suthors) of
positive serums in our studies (11% of human and 35% of harse) points to
a smsller distribution of this virus in our local, The low rate of virus
tm nsmissibility in people and animels in the infected area also points to
this, ’
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Table I. v”m.“ of the bdrain and dlood of birds for the content of
Virus of encephalitis.

O Type of bird ‘| Number | Results of analysis

i
of |
birds !
Sparrov 33 1 In ;no case virus was obtained from § npi-rrovn
Pheasant 16 Mice healthy
Dack 13 Infection of mice with brain and dlood of one duck,
_ Bacteridlogioal contamination
vagtail 1 Mlce Healthy |
Swallow({Martin) 6 atto -
Pigeon 3 Mice infected. Bacteriological contaminstion.
kKagpie 1 Mice healthy
Seagull 1 .
(Sky)lark 1 [
¥oodpecksr b Mice infected. Bacheriological contamination,
0 owl S . ' o
Quail 1 Mice healthy
Oackoo 1 "
Total 9% cooce B

TEXT: IExperimental material on the etioclogy of the sautummal form of encephalitis,
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Table II. Tests of neutralization with serums of healthy people and

horses.
% i
s Positive neutfalization al t
Trth & ailatile of the Ceneral cuant~| General guentity
Seruz | of poeitive neu-
| Z8Es strallacqeccecsse. 1ty of serums' tralizations....
L (A LIII YT LIPS TR Y P R E Y P Tl Y Y ]
{ 13100 000 1:1 Q00 000 Tigores and hot percentage!
1
Healtky people X ) 7 100 ! 1n
! . i .
auzlthy vesplic;lived :
ing outside the re—|
glon of fafection *] 0 5 0
Aecovered patients 3 -— 3 3
Horse 17 18 100 35
Eorse; not living '
in the irfectious
center.. 0 0 5 *]
Qu'ae; cne horse ¢ . }
mmunized to tick
encepaoalitis.. 1 -— 1 1
]

TRXT: Experimental materisl on the eticlogy of the autummal form of encephalitis,
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Experimen.al Dets on the Btiology of Autumnal Form of Encephalitis (2nd report),
by A, X, Shubladse
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To-dateof repart 48 ltum of virus bave been isolated from patients and *

pecple who died from the disease, A
These strains and all strains tested in all experiments are identical ]
(biologically and serolegically) to Japamese encephalitis, .
Veotors were sscertained to be the Culex pipiens and Qulex trituniorbynohuc.
This coincides with reports from Japan on tho veotors of encephalitis,

Humans and animals were alsc naned as vectors of the virus, ailing or
healthy,

Reports of the epidemic in Tokyo in 1938 stated (according to this author)
o that busens and horses had a high titer of antibodies of encephalitis, and
tigures are 865 in bumans, 995 in horses, 86% in cows and 87% in pigs,

Tests on humans and birds, not infegted or having been infected, were made
to determine their virus capecity at the time of this epidemioc; blood from
busacs was blemded (three blood ssmples) and injected into mice (white), 4n
experinmantsl encephalitis developed, The strain was identical to that of
infected husans, '

Only one striin survived a 3 wonth storege in 508 glycerine, Strains
were eagy to bandle and filtered nicely, /| <




