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Journal of Microbiology, Epldemiology and Imzunobiology. ¥o. 7; 6453,
1955,
cultivation of virus of spring-suaner and Japanase encephalides on
developing chicken embryo.
Andzhaparidze, O, G, (From the Laboratory of ¥irus encephalides; Headed

by A, K. Shubladze, Institute of Virology AMS USSR; Director-P, I. Kosyakov,)

In this report we will set forth date c¢n the cultivation of wviruses
of spring-summer and Japancse encephalides ir developing chicken embryo.
At the beginning of our studies the question of cultivating the
virus of Japanese encephalitis was very insufficleatly illuminated in
literature. Haagen and Krodel {157%) cultivated the virus on the chor—
iopnallantois membrane cf an embryo of 1lb days incubation. After 75
passages the virulence of the virus for white mice during this was not
lowered, the virus became localized not only in the chorionallantois
membrane, but also in the orgenk of the embryo. Smith and Lemnet (19393),
while comparing the activity of mitiplication of the viruses of St,
louis and Japanese encephalitis in chicken embryo, established that both
viruses cause similar afflections to the chorionallantois membrane and
in the brain of the chicken embryo and that the degree of miltiplication
of them in an egg is quite ideuntical, Sebin and co-anthors(1943) tried
to utilize the culture of the Japzrese encephalitis virus in developing
chicken enmbryo as the initial muteriel ror the preparation of a vaccine,
but, according to their data, the immunogenic properties of such a vacc-
ine were very lov.

The cultivation of the virus of spring-summer encephalitis was first

canducted by Chumakov (194L4), who established that the virus could bs cule

tivated on the chorionallantois membrane of enbryos of 8-12 days age.
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During infection of chicken emhryo by application of the virus onto the
chorionallantois membrane, the maximum viru~ was detacted rot in the men-
Yrene or in the internal organs, nor even in the fluid of the emdryc, dut
in the brain. 7There are no other data on the cultivation of the virms of
spring-suczmer encephalitis in literature except. those mentioned worka
of Chumakov,

In the tests of cultivation we utilized virus of J’apane:_se (strain
7) and spring-summer encephalitis (strain Sofin), For the initial in-
fection of the egzs we used a suspension of a fresh passage of mice
brain, and in further passages~ the virus-containing tissue of the in-
fected embryo.

The titers of the virus of Japanese encephalitis during titration
on mice was 10-6 to 10-6.5, virus of spring-summer encephalitis= 10-6.5
to 10-7.

Jor the infection we used live active emdryo eggs with well developed
blood vessels, All the manipulations during the cultivation on the embryo
were conducted in strict aseptic conditicns with sterile instruments, All
the material for the passages and titration was subjected to an accurate
bacteriological control by sowing in tullion, on semiliguid and obligue
agaT.

The infecting of the embryos was conducted by various methods: oxn
the chorionallantois membrane, into the allantois cavity, into the yolk
sac and in the cavity of the amnion. Methods of infecting have beed dis-
crided in literaturs extensively and thersfore, we will not consider thex
here. During all methods of iafecting the embryo, the virus-containing
suspension was introduced in a volume of 0,05 ml, The infccted ezgs wers
placed into an incubator. After the incudation the contents of the esgs

weTe extracted into sterile Xokh veesels, and then the required sections
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o’ the embryo were taken with sterile instruments. In those cases when
the distrubution of the virus in the sections of the eggs was being taken
under study, the fluid was drawn off with a Pasteur pipet seperatelys
the emdbryo and the membrane were also irawn off seperately and sucCess=~
ively washed in three Petrl vessels with a sterile physiological solution.
For passages on the embryo, a suspension of the membrene or foetus was
teken, introduced in a diln;ion of 10-2 or 10-3.

¥e conducted a number of teats to estadlish the optimal conditions
of cultivating the virus of Japanese and spring-summer encephalitis in
developing chicken embryos.

In preliminary studies it became apparent that the virus of the spring-
sumzer encephalitis 1s very pathogenic for chicken embryo and causes thelr
death 5=5 days after infection., In success’vy tests we determined the
aoptimal conditiona of developmeat of this virus in embdryos: period of in-
cubation, age, temperature of incudbation of the infected embryos, guan-
tity of the infecting 20se of virus and path of ianfection. EHaving obtained
the tentative data, we conducted a basic series of passages of the virus
and ageir repeated all the tests, the results of which are below.

In order to determine the most advantageous period of incudbation, we
infected 9-10 day emdryos by applying the virus to the chorionallantios
cecbrane and placed them under 37 C.  After 13, 72 and 96 hours of in-
cubation the embryos were opened and a suspension from the tissues of the
footus and mombranes was prepared for titration., 4s Table 1 shows, the
mogt advantageous period of inmcubation for the cultivation of the virus
of spring-summer encephalitis fm edeveloping chicken emdryos is 72 hours,
although during other periods the virus multiplies and attains a signifi-

cant concentration in the emdryocs,.
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The period of incudation for the virus of Japanese encephalitie wes
established by infecting the embryos in the yolk sace During this method
of infecting the greatest ]')athogonicity of the virus was observed, most
of the embryos dylng after 72 hours after infection, This test, as well
as the succeeding ones, on the cultivation of the virus of Japanegse en-
cephalitis was conducted on & scheme which was analogical with the scheme
of the tests with the virus of spring-summer encephalitis. The virus-
containing suspensions were introduced into the yolk sac of &~day incu~
bated eggs. From them there were conducted 3 passages each of a sus=~
pension of the yolk mexbrane into the yolk sac in various periods of
incubation~ after 24, 48, and 72 hours. The infected eggs were incubated
at 35.5 = 36 C. In all cases a suspension of the foetus and embryo mem-
brane was used for titration, As Tadble 1 shows, the incubation of the
infected embryos for 48 hours ingures the greatest accummilation of the
virus of Japanese encephalitis,

In the next series of tests we estadlished the influence of the age
of the exmbryo on the cultivation of doth viruses, For the cultivation
of the virus of spring-surmer encephalitis we used embryos of 5, 7, 9,
10, 11, 12, and 15 day incubatioca., The embryos were infected in the
chorionallantois membrane with a passage suspension of the chorionallan=
tois membrane and incudated at 37 C, for 72 hours., Talde 2 indicates
the results of these teste, It became apparent that the 9-ll1 days enm-
bryos were the most suitadle for the cultivating of the virus of spring-
summer encephalitis.

With the virus of Japanese encephalitis the tests were conducted
according to an almost identical -ch::n‘,e but under different conditions:

the tezperature of incubdation _vas 35.5 C, period of incubation was L8
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hours and infected in the yolk sac, Under these conditions we tested
embryocs of 7, 8, 9, 11 days age, Table 2 shows that the virus in the
said case cultivated better in the emdryos of 8=9 days age.

To establish the best temperature of incubation, we infected emhryos
of 10 days incudbation in the chorionallantois membrane with the virus of
spring-summer encephalitis: one group of them was then incubated at 35,5,
one at 37 and one at 39 C. J2 hours after infection the embryos were
dissected and material was taken for titration, From the data set in
Table 3 1t 1s clear that the virus of spring-surmer eRcephalitis cule
tivates best of all &t 37 C,

Table 3 illustrates the comparative tests condncted with the virus
of Japanese encephalitis, For this embryos of% days incubation were
infected with & viruas suspension in the yolk sac and incudated at 35.5,
37, and 39 C for 48 hours. After incubation the infected embryos were
dissected and @ suspension of the tissues of the foetus and membrane was
prepared and used for titration, It appearsd that the virus of Japanese
encephalitis cultivates somewhat better at 35.5 C,

The intensity of cultivation of bdoth viruses in chicken embryos de-
pends to a significant degree on the rath of infection of the latter.

In Table 4 are the sesulte of cultivating the virus of spring-summes
encephalitis in developing chicken embryos during infection through the
chorionallantois memdrane, into the allantois cavity, in the amnion and
in the yolk sac, In order to determine the quiatity of virus we took a
collectivized susponsion of tissues of the foetus and rondrane, During
infection by applying the virus on the chorionailantois cemdrans and into
the yolk sac, the greatest accummulation of the virus of epring-summer
encephalitls was noted; the firus of Japanese encephalitis cultivated

best during infecting of the yolk sac,
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In the next series of tests we studied the influence of the quantity
of virus istroduced during infecting of the chicken embryo on the inten~
sity of its multiplication. For this we infected embryos with virus-con=-
taining suspensions ia diluti us of 10-1, 10-2 and 10-k, For the culti-
vation of the virus, the optim.l paths of infection, temperature, period
of incudation and age of embryo which had been established by us earlier

vere used., The data of the tests with both types of virus indicuted an
sbsence of dependence detween the guantity introduced and the abundance
of it in the infected embdryo.

Successive tests were apolied for the establishment of the ¢.strie
bution of tievirus in the infected chicken embryo. The passage sucpension
of virus of spring-summer encephalitis was introduced onto the chorion-
allantois membrane of 9-day embryos and incubated at 37 C for 72 hours,
The greatest quantity of virus was detected in the drain(10-6.7) and
body of the embryo (10-6.3), in lesser(diminishing) quantities in the
yolk membrane, chorionallantois membrane, amniotic and allantois fluid,

During cultivation of the virus of Japanese encephalitis dy infecting
the yolk sac of embryos ofg day incudbation and incubating them for U8
hours at 35,5 C, the virus was distributed in tte embiyos the same as
with the virus of spring-suwmer encephalitis: the greatest quantity in
the brain (10-6,7) and body (lU~5) and further, in diminishing quanti-
ties, in the yolk and chorionaliantois memdrane and allantois fluide

We conducted more than 30 passages of the virus of spring-svcrer
encephalitis and 14 passages of the virus of Jepanese ancephalitic, Tke
infected embryos were incubated in conditions whick had been establitghed
by us as being optimal. During the passages the titers of the \f‘;‘gf:nu‘
were stable and equaled for the virus of spring-curmer encephalitis 10-%

to 10=5,5, and for the viru of Japanese encephalitis 10-5 to 10-5,5.
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No variatiors were noted in the embryos infected with the virus of
Japanese encephalitis under wicroscopy, end in the embryos infected with
the viyus of spring-summer encephalitis there was observed dimmess and
ocedema of the chorionallantois membrane, often cedema and ictericity of
the embryo itself,

The virus of spring-sumzer encephalitie of the 29tk passage and of
Japanense encephalitis of tue 1llith passage were icentifled in crosa-

reactions of neurtralization with conforming inmmune serumse

CONCLUSICNS
1. The possibility of successfully cultiveting the virus of spring-
surzer and Japanese encephalitis in developing chicken embryo wus ea=
tablished.
2o “he optimzl conditions during cultivetion of the virues of Jepanesc
encephalitis are: 8-G day embrycs, infected in the yolx sac and incu~
beted at 35.5 C for L8 hours. Ouring such conditiozs of cultivation
tre virus 1ls distributed in the eggs as follows: most in the braie of
the embryec, then in the body of the embryo, in the allantois fluid, in
the chorionallantoie memdrene and the leaet in the yolk membrans,
3, The optimal conditions for the cultivaetion of the virus (. apring-'
suxmer encephalitis are: infection of embryoa of 9=10 deys incudbation
by applying the virus on the chorionallantéie membrane and incudbating
at 370 for 72 hours., During this the grestest cuantity of virus is
detected in the brain and body of the embryo, in the yolk and choriome

ellantois membrane, the leaste in the fluid aznd blood of the embryoc.

4 Tabdles,




Table l. Determisetion of the optimal period of incubution of irnfected
embryos for the rmultipliceation of the virus,

riod Virus of Jap Encenhelitis Virus of Spring-Su:msr Dnceph,
of in- Teoted material rI.DSO for | Tested material LD50 for lice
cubation Mice
in hro
24 hra Suspension of ti | lU=% -— -—

ssues of foetus
and membrane

48 hrs Same 10-5 Suspension of 10=-3
tissue of foe-
tus and oembrane

Sane
96 hrs Same - Sane | 10-6

|

Table 2.| Influence of the age of the infected exdryos on the culti=

: vation of viruses, N |
- i
Age of Above Above Above Above
the em
bryo in
, days.
5 -— - Suspension of 10=l,T
tissue of foe~
tus and membrane
1 Suspexnsion of 10=-h Sans 10-5
tissue of foe- ‘
tus and membrane.|

|
8 | Same 10505 | fiif-em ——
9 ' Same 10-5.6 Saue 10-6
10 | e - | Sane 10=6 2
11 Same 10-( | Same 10-6.1
15 ' — - Suspension of 10=-6e 3

| brain

|
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- Tadle 3. Influence of terperaturo of incubution of the irfected egss
on the occurnrulaticr of virug ino ther.

M

Tecrora- ;Japandsa Incep a.lit,is virus :S rirg-sunzer I:ncsnmxlit s Virus

ture of -
i incubation‘ Material tested

T
‘ | LDSO for |¥aterial tested ' LD 5 for
- | dlce ! | cice )
315.E ¢ Suspension of { 10-5,2 I&zsyension of tissue ! 10-5,1
tissue of foe- | lof foetus & :.en:brane'
tus and rmerbrene ‘ ‘ ]
]
i
37. ¢© Saze ) 10-5 Sane { 10-6
39. C Same I 10-2,2 Sere ‘ 16~ ).7
t

-
|

i
i
t
1
|
|
|
i
]
I

I
!

Tatle 4, Influcrce of peth of 1z.fection of the embryos on tke deogree
of multiriication of tre virus,

Sca Above 3-e

e . =

50V S

300 Abovo

o—
Path of L.Snﬁ_AhQSLL !
infection ¥ 7T - LD

’ O On tho chor | Suspoension of | 10-i,§
1om,11antoia{ tissuu of foe-
meabrane 1 tus & wembrane

: In allantioa. (

cavity | Same 10-4,2
In yolk sac | Same 10-5

|
I amniotic | --—-
cavity |

i

'
h
i

”n,u-, AL

-.,\,/—

l Suspeasion of ticcue |

|
{
|

|

FEE

!
|
|

of fuetus &nd mozurand

|
1
|
|

—;“-Qd—l L2 ————-nb :k " ~——-

10-5.8

10-4. 4
1()- . 6

10-5.1




Journal of licrobislogy, Epideziology ard Immunoblology USSR, N3, 5, 1955
(Russian Ref, Zhur 56, o, 8, Item #30093)

Cultivating virus of spring-summer and Japenese encephal%fis on developing
chicken embryo, by O, G, Andzhaparidze

The most favorable conditions for the cultivation of the abtove virus have
been established, For spring-summer encephalitis it is recommended tkat 9-11
day old embryos be infected in the chorio-allantois membtrasne, incubated 72
hours at 37°C. For virus of Japanese encephalitis - infect exbrycs, &-9 days

old, in the yolk sac, incubate 48 hours at 35,5, Tbe greatest quantity of both

viruses were detected in the brain of tke exbryo (10-6,7) end in its body (13-5,,

The quantity of virus injected kas no effect on the regeneration,

[ O T




