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Investigations of recent years have showu that the ares of spread of the
Aserican equine encephalomyelitides is significantly greater than was earlier
supposed.

Of particular note are the comsunications concsrning the Lsclation of
the pathegeus of ths American equina encephalomyslitides in the ssstern hemiephere,
particularly in Czechoslovakia (6). These Jata euable us to raise the question
about the develepmo:t of waccines againet the viruses of the American equine
encerhalomyelitides. The vaccination of laboratory workers is s requirewesnt
for work with such contagious agents as the viruses of thess Jdisesses.

There is ne necessity to eaphssize the undoubted advantages of the wmodern
cultural vaccines over the draim and egg (smbrye) types.

Novever, therz has not been a single attempt to utilize tissve cultures
for the preduction of vaccines agaimst these viruses, miither in the U.5.5.8,
nor in these ceuntries whers werk with thase viruses has been conducted for
a long peried of time and on a brosd scals.

Works alemg the iime of specific prophylaxis have been limited to the
use of braim vaceimes for the vaccination of herses (9) and refined embryc
veccines for the vaccimatien of laboratory workers (3).

As hae boem shewn in many invectigatiens (2, 4, 5, 7), the American equine




encejhalowyslitin viruses propagate in various tissue cultures smd build u;
fa high titers 10 the c.ltural fluld. PFarticolarly high titers are produced
wlien the viruses [rupagate in & culture of chick~embryo fibroblasce. Uneil
wow, however, the question about the accumilation of cthe virus {n & cultural
fluld without yrotein has oot beer investigsted, <ithough this is extremely
imjortact tc keow in the prearation of o vacciae. Another wulovestigated
quastion {s whether tha ismunogeric poujerty of the virus ie retained to am
adequate degree in the « ltural fluid afraxr ,rocessing with formalin.

Ve set for ourselves the task tv learu the posmbliity .f utilizing the
tiseue ¢ lture for the production of vaccines agsinst two viruses: che Ameriian
western equins sncephalomye.itis virus (WKE) amd the Venesuelan equine
anceyhalomyelitin virus (VAR).

Matarisls ans Mstbeus

The stratn of the WER virus that we used was [ut cthrough &) passagss ou
4 culture of chick embryo fibroolaste; che straein of the VRE virus went through
12 pasmngen on » like culuire,

A ¢ ltural tiofe (medfum Nco. 15Y), which was taken 24 hours after
ivoculation o the tulture, frozen at -70"C and kept at -20°C, was used as the
virve-containing material.

A tryysiniszeu suspensivn of chick-smbxye filroblasis was used for the
rejaration of the tissue culture. The cealls wares imtreduced tmto the outriest
meiluw (1.2 million cells to | m) of medium). The resultast suspeneisn was
joures into separating flaska (100 ml jer flask) or imto swmll dottles (1 ml
por bottle). A wedium of the followimg composition was utilised: 451 Hamke
solution, 45% cow emniotic fluid, 10% ox serum. After a 24-hour imoubatios
at 37°C the calls formed » sowslayer. The mutriemt sedius was drawm off and
the eulture was inoculate! «ith the virus; safter & one-hour coutact thd wirus
was drawn off and the supporting medium No. 199 was added.
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A meutralisation teot was cenducted on Moth mice and on tissue culture;
inm the latter imstamce, 0.1 mi of the virus with the serum was edded to a

liks volume of the cellular suspension; after osa-half hour the mutrient
ntdi.w wes added. The mathed for the neutrslization on tisseua c ltures in
emall bettlee has beea described in detail previously (1).

Forwaiin, io am end dilution of 1:4000, wan added to the cultursal fluia
for the imsctivation. The incubation was onducted for a period of 3 days
at 37°C. A 1.2% selutiow of sodium bisulfate was utilised foxr the deformelizatiun
(1l sl per 26 ml of vacclas).

The wethod for checkiag the issunogenicity of the vaccine is describec
below.

Lesuits

In the firet serias of experiments we sat our task to Jetermione isow tha
compesition of the mediuve dffects the sccumulation of the virus in the cultural
fluid asd whether 1t is possible te receive high viral titers witlh the use
of & pretein-free medivm. For this jurpose three groups of vials (10 vials
par greup), sontaining & menelayer culture of chick-embryc fibroblssts, were
insculated with the WRE viruo at 1000 wso rer vial. Aftsr s one-hour contact
the viral suspension was vremoved and &4 supporting medium was added to the
vials: (s the firet group - medium Ne. 199 without serws; in the second - a
medive with & hydrelysate of wilk albumin, zontainisg 21 ox ssrum; amd in
the third - a medium containing 70 Hanks solutiom, 207 mmietic fluld and 102
ox serum. This medium, which wes berrewsd frem Browe's work (J), we shall
call Browmn's medive. Semples of the cultural fluid were takem directly after
the sddicisn of the modium and after each 14 hours. The samples were titrated
on wice via intracerdiral imeculatica.

Within 24 hours after imoculation the sensemtratios of the virue in the




cultural fluto had already reached = very hish lewel - mesy 10¢ 1oy i 0.ud =1,
This concentration was approximstely the ssme for the viala of sll three groups,
regardlese of the composition of the secium. latar, in the vials wvhere pedive
Mo. 159 had been used as the supporting meJius the coucentration of the wirus
fell rapidly. Withins 4 hours alter iucculation 1t dil oot ax & .e-+d
D’u in 0.03 mi. On the other haad, uvith the .se of Nro.u's wodive and
epfecially tie sedium with the hydrolysate of nilk albumin, high virali titers
were baimg detected in the culturai fluiJd even leter than 4@ hours after the
tooculation (Table 1).
Howaver, not fn a single instance was there a highexr viral concentration
coted than that wiitch {8 observec ¥ithin 24 hours after tmoculation, while
utilising wedtum No. 199. Thus, 1t was prvoved poesible t0 use a jrotain-froe
valt re meaium tor the production of vacciue, with the stipulation that the
caliural fluly be tahen within 2¢ hours safter inoculation.
8afore jroceeuling tc the jprejaration ¢f the vacciue It was necesssry to
ci.evk whether s siwilar pattera of viral sccumulatico is observed when working
with large voiumes of the medium [n sejarating flesks, ami whether analogous
resuits ave received with the VEE virus. We isoculate' two sepcerating flasks
(2 for each vitus) with the WER anu VER viruses, with LUO,000 LDy ur flask.
The viral suspenslioc was israwvu off after & one-hour <ontact ams 30 ml of medium
Mo. lyy oere sdded to each flaskh. Titration of samples, taken after 24 hours
and 48 hours, confirwed the necessity for ueing the 26-hour cultural flutd
for the greduction of the viccine, tmssa.ch as the titers of the WEE and VIR
viruses tn it wars 1078 and 10°¢-77, vespectively; within 4. hours after imoculation
the titer of the VEE virus fell to 10°~ and the dcter of the VEE virus to 1074-3,

Yor the inactivation of the virus, we added formslie, Ln an end dilution
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of 1:4000, to tha cultural fluid that had deen cellacted from the flasks
within 24 bours after the imsculation. The imactivation was conductad st 317°C,
In evdex to study the patterm of the inactivetion, we teok samples of the
cultural fluid directly aftsr the addition ef the formalia, and alse eftar 2
hours, 4 hours and 24 houve. The samples were deformelinized vith sodium
bioulfate and tiltrated on mice. The results of these experiments are preseated
ia the diagram. It preved thet the VEX and VEE viruses sre sxtresmely semeitive
to the actiom of fermelin. Wiihin 24 hours after :ts oddition to the cultural
fluid the virws cauld not be detected in the latter A particularly rapld drop
in the titer of cthe WEE and VER viruses occyrred Jdurimg tha first two hours of
{npctivation, ¥We conducted the imsctivation during 3 days. Thea the veccinee
were defermalinised. The cempleteness of the vaccime's f{mactivation was
checked by means of imoculatimg mice in the brain. EKech bateh of vaccine (100 o))
wvas tssted on 73 wice (with the excepiion of the first batch, vhen ouly U
uice were imoculated). Aftar A dgys ema-third of the mice were stusned and
used for & passage; later, still asether passege wus comducted. There were

4 batctus of the VERE vaccins and I batches of the WEE veccime checked.

In oue Ltnetance,in the ineculation with the VEE vaccine, omne mouse died;
{nasmush an we were unspuccesaful im Losrlating the virus frem the brain, we
ovalusta this death se sccidental and consider the veccine as being completely
inactivated.

Testing ¢f the immunegenicity of the vaceinss was condutted by two
asthods: by lwsmuization of rabbiis and rets with & eubeequsot detsrminstion
of the antibedy level in the serum, amd by megae of a direct check of the
protective sction of the veccine om wmice.

Twe rabbits and 3 rats were imvunized with each vaccine. The rabdiis
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wate (ntraperitoneally injected with 5 ml of vaccime three times with an interval of
two Jdays. The rets were {ntrsparitvneslly injected threa timas with 2 ml of
vaccine with au fnterval of vnu fay. Wwithin one month after the last
{meanisation the animals were reimmunized # single time, and sfter twe mors
wvesks thay were sxesnpuinated. The antilouy content in the sers was determimed
by mesns of a mevtraliastion test on wice and on tlesue culture. In conducting
the teat ov the mice, tenfoiv ullutions of the virus were rixed with an equal
volume of undiluted serum snd, after & one-hour incubation at 32°¢, ware tnjected
into the braino of the mice in 4 (.UJ-ml voluse. The neutralixation Ludex
wes caltnlated. lo the uesutvelication on tissue cullure, four-fold atlutions
of{ the serux wers mixed with 10C ‘!‘L‘.ilsu of the virus, am sfter a one-hour
fucubation, they were introduced Intoe vials (ontaining v.l ml of & suspension
of chick-embryo fibroblasts, sfter U minutes, Brown's mediusx was added.

After o 4'-hour incubation the results were resd according to the
cytuy athogenic effect. The titer of the serum was Jetermined .

The antiboay level in the sera of the ismunized smimals, particularly in
he rabbit sera, jroved high., The nentraiizuacion indices resched 1000 (table 1).

The titer of the serum {rom the rabbit imsunized with the VEK vaccine
jroved 1o be an evea 512, Thers was not » siogle {astsoce where the meutraliaation
indean was bLelow 100, nor where the antibody titer ia the seruwm, which vas
setearminen on tissue culture, was below 31,

The fwsunizatinng of the animale and the subsequast determination of the
antibedy level in the sera give, however, only an {wdirect rejresestation of
the immunogenicity of veccinet. Therefere we decided to cunduct a divect
determinatica of the vaccimes' protective stramgth. Mi.e, weighing ?-8 gr.,
received 0.23% wi spiece of the V2B vaccine. It was sdministered three timss
iutrajeritoneslly with sa interval of one Jay. Withis 10 deys after the lest
fnjection, the mice were inoculated intraperitoneslly with varying dilutiens

of the VKB virus. [



At the same time the contrel nice ohich had wot received the vaccine, were
inoculated with the esme dilutions of the viruve. The experiment wes twice
repeatod. Mices sucklings ware ueed Ln en anelegous experimest with the WEE
wirwus. The plan and the vesults of these experimemtes are shows in table 3.

All of the vaccimated nica remainmed heslthy. A5 sosm in table }, the VIR
veaccine insures high indices of retection (more than | million). Usfortunataly
the low ssmsitivity of the mice to the f{atraperitoneal imsculation with the

WER virus limits the significance of the resistance teot in the work with this
virus.

The exparimental findimes thac have been jressnted indicates the possibilicy
of preducing an atfective cilcural vaccine for the prevemtionm of *hu . .:.tlae
encephalomyslitides. We do not comsider the comiftions umder which we received
our preparstion ss optimal: wes made ms sttempt te select the best temperature
reginme during the isactivatioa peried;, and we wsed saly eme concamtration of
formalin. All this, hevuver, does met depreciate ‘s fast, but rather emphasises
ft, that with the commdu wethod of preducing a vaseine 1t Lie pessible to produce
am extramely fmmssogonic preparaties that Lesures the pretoctios of mice from
l slillion lothal doses in a intraperitencal imesulation. This type of vaccine
csm be rocemminded for oludy as a preophylectic agest egainst the squine
sncophaloayeliticdes.

Senginsisne

1. The imerican woetern and Vemesueles equine eucophalewyelitis viruses
sseumslate iw eultural fluid fia high titers; with the uss of a pretein-free
sedive, bowever, the viral titer sesn dreps sharply. It fellows, therafere,
to use a eultural fluid that hao been collested within 24 hours after imoculatiocs
for the production of vetsims.

1. The sultural foermelisized veccines sgainst the American westecn and

Vesosusion oquine smsephalsapelitis virvess camse the sppesvrance of virus-
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neutralising antibouiea in the sers of vaccinated animals ead protect mice
from the disesse when thay are given an intraperitomeal i{ajection of up te
1,000,000 Lo, of the virue, thus proviag themsslves to be highly immsegesic

jrejparaiiona.
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Graph (showm os page 13.)

lnactivation of the WEE and VEBE viruses with formslin st 37°C. The time,

in hours, is lotted sleag the herisocutal anc the lagaritim of the viral

titer, in LDso/-.l. s plotted along the vertical.

TARE 2

THE CONTENY OF VIEUS-NEUTRALILING ANTIBODY
IN THE SERA OF ANDMALS DOERIZIRD WITM CULTURAL
VEE ARD WEK VACCINES

SERN vimws SERUM TITER IN REUTRALIATION INDEX,
THE WAUTRALI:ATION WITH THE TEST COMDCTED
TEST oW TISSUX om wIok

CULYORE

Rabbit ) 512 102

Rat " 32 103-1

Rabbit WEK 12, 103‘“

Rat " 128 10244
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