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P~cblems of Virolosmy, USSR, No, 2, 1956, Pases 43-47

Exrerirental Evaluetion of New Lesboratory “fethods for the Study of Virus aof
Joliomyelitils With the Aid of Tissue Cultures, by V, I, Zhevaadrova (Institu.e
of Study of Polimmynlitis, A.S, USSR, “ioscowm)

During the past 5 veers ereat achievements in the develooment of retloAds o
lrporatory study of the virus of coliomyelitis Have been attained, Thanks to th
anplication of tissue cnltures it was nossible to isonlste the virus fror irfect-
ious material ond identify it in cultures with specific serums, determine the
level of antibodies in the serums, otbain sreet quantitics of the virus fo the
oroduction of diarnostic antigens and rrooshrlactic vaccines, study the bircherical
eetivitv of the virns end the sction of various chemicnl subetances on it in orcer
to ohtain new medicinal properties,

Irrecardless of these achievements, to the nresent time there iz stil! not
~ eufficiently simnle method of cultivating the noliomyelitis virus in vitro,
althovsh the number of suv-ested methods almost equal the number of resesw~chers
wor¥inm in this field,

This reccrt contzing the results of our tecsts on the evltivatinn cf th. visue
in cultures of surviving tissues in Karrel vessels and in coltures of actively
prowing tissues in revolving test tubes accordin~ to Enders,

Eesides this, we reviewed the possihility of cnltivating the tyves II ~nd
iV virna ~f poliomynlitis in Erlich's scetic carciroma in white mice accoriire
tc tre method suszested by A. I, Ivanenko (Strein tynes I and IIT awe ~athamenic
enly for morkeys, strain tyre II for monkeys, cotton rnts an® orown whits rinn,
strain LB (ty-c TV) 18 n~tharenic for monkeys, cotton rats and s:e¥lincs of

white ricc),
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The oririral mste~ial for the infection of the culture was the b=nafn nrAd
srinal cord substences of infected anirals in = 1% susnension or n develoned

20% susnension of excrement of ratients, Into each tissue cultiure was out 0.2 m?

of virus containins meterial, The fecal suspension wrs centrifnce? 1 hanr a4
4000 ronm before introduction ernd also 1000-2000 units of venicillin and 250-570
units of streptomycin were added to 1 ml of the settline fluid, Precence of

the virus in the en’tures w-s determined by infection of suscentible onimels

and =0 by the presence of snecific degenerative variations in tke cells of thn
tissue,

The reaction of neutralization of the virus in the cultures was done -~
fellows: typosnecific im-une serums in dilutions 1:10 were mixed with eminl
vclvmes of dilutions of 1:10 or whole culturel virus flnid, The rere-liine

<:> mixturc was held for 30 minﬁtes to 1 hour at room tempersture a2nd w-s ~dded 4o
test tubes with cultures of .fibroblasts at 0,2 ml, Serums without virus o»
virnses without serum were added to the control cultures, Alce, severa) unwm-rled
tissue controls werelleft.

Preraration of Cultures of the Surviving Tissves, Brain or sltin -nd mu-cel-
tissues of a 3-5 month human embryo were ssepticelly cut witl scisso~s irto
rleces with 2 diesmeter of 1-2 mm, were weshed of tirsve fluid and btlo~? with o
salt solution and 2 drops of the tissue pulr were rut into the Karrel ves-»'-,
The susnension of virus was poured directly on the tissue and hnld 10-1% minutes
nt room temperaturc after which 2 ml of a nutritive £111d was rdded to the wer-e-
(3 r~rtz balanced salt solutien of Fanks and 1 ~art of beel or sheen sevrnm whison
¥n? been run throush the Zeltsa disk; penicillin 100-15% units tn 1 27 -v7

stre: tomycin 2t 1000 Y or more per 1 ml), The £luid -hase of the ~cdivm w-s
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<:) rernved coter 3-5 days ard replaced with g nutritive fluid of thc sz2id con-
cistence, On the 11-16th day the tiisue wic removed, rround, suz-erded inn
nutritive £luid end nixed witk fresh tiessue on “hat s-re Ary or efter treirs
held on tce nt 15-20°C for some tima,
Pren=retion ef Cultures of Actively Crowin~s Tigsues, Evbrys tiesue of
nan was obtained from 10-1/4 week old embryes in the form of frest sterile
i scrc=in~s of the worh surface, Nutritive mediums eontaiiin? erbryor-? extr-ct
{ and rorm-1 (erfinerily nlscental) serm of ruman bloo? were used, Grod results
mere obtnined durine arplicetion of th- medium Na, 27(7) wrich consisted of

smnictie £luid of bleed (45%), Mrrks s2lt solution (25%), nlscent~?) or A~ror

blood of n srown individual (20%), bovine embrveral extrect (77%) ond -enigillin
and strectomyein reeceetively 2t 40 and 170 units nor 2 ml Af rmeddien,

c:) Wren thr fibrehloste had srown rronn? the dinces of ticeue te an zren of
Y cm in dismeter the enultures were transferred from the med® m No_ 27 fo0 redinm
No, 27(7) whick consisted of smniotic blood £1nid (70%), filternd ben® erri-
(*%2) ~m Menks salt solution (15%2), In this rmedium the cultu-es free themenlyes

from the antibedies to the virus of poliomyelitis which remain fr~r the N-, 27

j redinm,

o

The order of crrencration of the cultures in the revolvine test tubes w-g
j 23 fcllowms:  firssy -2 drops of chicken herarinized nlacma war ~m* into the tvirer
¥ ~ni 1t was disnrrsed in ¢ thin leyer over the insidc surface of the botterm 2/2

of the +-ber, then with n pirette we sdde? sever=? (5-15) rieces of tizeue, Tho

ricces 1T tirgne were so Aitnersed thot trey were At o rare a» lase grvel Alagarpa
“rom e~cl other, and then they rdded 1-2 drops cf chiekrr e~hrvonal extr-nt ©~-

“re erosulation of the plasma, To insure an even fermction of the ~lorma ¢lnt
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the tubes were revolved gpproximastely 1-2 minutes untll the full co=cnl-tion
was obtained, They allowed the forming clots to tazke form while holding the
tubes 20-30 minutes in a horizontsl position, after which eech tube received
1-2 ml of the nutritive fluid with pH 7.4-7.6 (thic wes determined by tre
varjation of the brichtness of the indicator of the phenol red durinr nags-~e
of mixtures of 50% carbon dioxide and air through the medium); tren th~ tubes
were covered tightly with rubber ston-2rs and placed in an 2lmost horizontel
rosition in special drums in e thermostatic room at 35°C,

The apparstuses with the rotating drums for the cultivaticn of the tissee
in the tubes were prepared in the wor¥shop of the Institute of Viro'rr~v, D, 7,
Ivanovski, AMS, USSR according to designs of ¥, P, Chumakova, M, I, Vorarhilnvo

and A, G, Kirillova, The apprretus consists of a dcutle reduction zear wrich

i3 powered by an electric phonograph motor with e constant number of revoluticr

“

b

to which are atteched two drums with 150 or 70" tnbes enor,

The axis of the drums zre angled horizontally 5° so that the stoorers cf
the tubes would not be moistened by the nutritive flvid, The drums rotate =r~rnd
the 2xis constantly at 10-12 revolutions der hour,

The nutritive fluid in the cultures was changed every 2-5 deys, Small cells
grow up around the pieces of tissue by the 4Lth day forming a multicnmnlex
syncytium which consisted of drawn out, spindle-shaned and star-like cells with
brizht nval nuclei and a small number of rounded rceming cells of vrriovs sizes
interspersed among them, Along with the splendid growing of the smell colle, on
the L-5th day, there appeared sections of intervals around the tissne nieces =~

e resuilt of the opening of the clot of the nlasma to the srovins cells = snerled

iysis of the plasma which is the greatest comrlication durins thie methed -¢
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P ltivation, A porticularly sicnificant lysis w-s ncted in enltures with
-rewine epithelia) elements, The increesing rarification of the clot of the
nlssmn cansed a slinping down of the tissue nieces from the walls of the tuves,
gnr~2gsinn of the z~ne of ~rowth arouni the fields of lysis which hindered the
rr==th of the fibroblasts, Therefore, we ~-ophylactically condncted ndditional
feedinp of the cultures until the appe=rance of an expressed lysis on the 4-Sth
A-r, th-t is, edditional leyers of plaemo in ~rcder to renew the plrems clot, To
de this tke nutritive fluid was rew~ved from the tubes and plasr- and embryone?
extract were mixed and evenly lavered ~r the surface of the cul+ture, 20-30
~*mites after the forrairn of the naw clot the 2dditionally fed cultures received
the matritive fluid, In those cultures with crcwing erithelia) elements the
rerewal of the clot of the plasme from kidney, tonzue and skin w-s corducted
every L-5 days which significantly com-licated work with them,

The eultures in the revolving tubes were '1gm2’1y resdy for infection with
virus on the 6-7th day, At this tine, having preliminerily zourei nf® the
pitritive fluid, the cultures with actively multinlying cells received materia’
ccntoining virug, The centact of the virus and cells lasted 17-20 minutes after
which the rutritive fluid was ndded to the tuhes,

Te=t Res lts

It was nossible teo o™tain 2 Adistinet multiplication of the virus of rolio-
~-elitig tyre I (Strein KRF) snd II (Str-in Tansing) in cultires on Kerrel
vessels with brain and skin-musculer tizsue survivine emtryone?l tissue of man;
thore wes a much better multiplication of severagl strains of vi-wn tyres I, I7
and TII in cultures with srowine skin-musculer tissue in revolvin~ tures, Cre

reries of the strein Iansine was sustained by us in a eulture on survivin~ hr-in
.




tissue for more than 2} years, During this time the virus went trr-ueh 17
ocessa~es on the Kerrel vessels and then was transferred to 2 culture in the
revolving tubes, The original dose of virus in the process ~f passzres was
diluted 1018 times, if we consider 1t according to the chanpes of the ticsuve,
and 10°1 times, considering the changes of the fluld medium, which i1lustrotes
the wnconditional multinlication of the virus, In similar series 6-12 nassares
of the virus type I and II were conducted,

Our tests indicete thot in cultures with survivinz tissues o€ embrve of
man (brain, skin and miscle) it is possible to obtain a reg:lar multinlicati~n
of the virus of poliomyelitis and duratively sustain the virus outside arn
organism, but in cultures of this type the virus accumulates in small guzrtities,
Its presence in the culture can be judged only by the results of infection of
suscentible animals gand data of histolozical studies of the cuts of ticsuve which
comnlicates identification of the virus and mekes it more durative,

A distinctly more advantzpeous method is the growing of the virne o6f ~nli~-
myelitis in revolving tubes with actively srowing tissue, Favin~ beern cnultivoted
in these cultures the virus causes cheracteristic degenerative varirstions of the
cells which are seen easily during inspection of the tubes with e¢n'*ures nder -
microscope, The dezenerative variations of the rrowing cells are first incisnter
in the rounding, swelling and accumulation of lipoid and other r~roducts of cranve
in them, Accordine to the accumulation of the virus these variations incresse
and the cells are fully disructed formins granular detritns,

The degenerative varlations of th~ cells caused by all the sir-ins of vir:s
of ~cliomyelitis tested by us, were morphnlorically identics) end were exrrcas-ed

in necrosis of younc cells, The variations of the cells were Airect indic-otnrs

<:> of the nresence of an active virus of poliomyelitis in the ecultormes; ir th-
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resence n“ a homelozie=l tynica) imrune serm they 4id not multizlv,

Tre ability of this virns to cause necrotic varistiong of the youny mu'ti-
~lyinT cells and be nertralized by typical ‘mrune sernm was utilized by us for

ne i3~lation of new streins of virus from excrement of children 21ilin7 with

~olirmyeli+is (stra*r AluVseev, Osadehayp) -nd determined the type oririn of
o ~trzins of virus of ~nlin~elitis, Tvrece of them nroved tn be stroins of
tyze I, two - tyne II =nd one strain (Eremeev) o< yet hrs not bean classified
bec~use it Aoces not corresrord to any tyne of serum we ‘ave, Tris st»-in
recuires ~dcitionsl stady

In cultires of erbryzral tissue of eo*ton r2ts end white micc (=t=-in
Tenein~ ~nd No, 113 tvze II and strain A® tyre IV) end alsn in nceiic a-rainnre
A% whits mice (strain Lansino snd Ovehinnikov tyne TI and strain ‘B trne TV) $t
was not zozsible to detect multinlication of the »nliomvelitis virnms,

Thus, our observations fully conform with 1iterature data ~n the nossipili+y
af ~ muick isclotion and typificztion of streins of virus of zoliomvelitis with
thke 218 of erltures in rev~lving tubes,

The cultures of fibroblasts r* this tinma are already widely wsed in ou. li*s
for examinations of virus-vectorsbility,

CONCIUSIONS

1, Tre multinlicati~n of nollo-velitis tvnes I, 1I ond ITT viruses in
¢:ltnres with survivirs =n? ereving tizsues (brain, skin end miscle) of ‘umen
emtryo hes heen esteblisted,

2, The virns of noliomrelitis, diriny multi-liention if ti-eun erltnres,
czised a charccteristic recroziz of the cells, The cytonrtirs~rnie serinn o€

-

th virts of roliomyelitis was easily established dnwin~ inc-egi’~r nder -
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(:) microscons of the cultures with yotrg growing cells, After the necutrelization
of the virus with a typospecific immune serum this effect disaj re~red,
3. The possibility of typing the virus with a reactinn o€ neutradiz-~+icr

= the tiss. " culture ». s conrlirmed ard determinatinn of the tyne of strzine
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of virus, isclated from excrement of ailing children in enltures in revolving
tubes, was also accomplished,

"y In tests of cultivation of the poliomyelitis virus tyse ITI end IV “r
c:ltures of e~bryoral tissnes of cotton rnts and white mice and alse *n the
acetic cereinora of white mice it was impossible to estatlish multiplicstlen
of the virus,

3. The obtained results fully confirm the pr--t advantzves »¢ the meth-ds
of cultivatinz virus of 7olinmrelitls on ~rowing tissues in revolving tires,

<:> ellowing for the interchmnre in nurmerous studies of the tests of snim-’s,
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Material and Methods

Virus, 12 strains of the poliozyelitis virus were studied(see Tadle)

Utilized strains of poliomyelitis virus

Name of | Local of Date Source ¥Mode of Virus Isolated by
strain | isolation isolation type {
KRP-1 Hoscow 1950 Excrement®¥ D Nonkey I ¥ X Voroshilova,
yatients | ‘ ¥ P Chumakov

2k-Up Alma-Ate 1954 v . " I ¥ X Voroshilova
Iupg-mozg| * ® 1954 [Brain Monkey I ¥ k Voroshilova
Iug-min- .
dal L | 1954 (Tonsile " I ¥ K Voroskilova
Lansing | Lensing,

USA 1997 Brain " Il |Armstrong(USA)
113-L Moscow 1949 |Excrement Cotton rats II |E N levkovich
Aleksoev, " 1953 " Sucklings of

cotton rats I1 |V 1 Zhevanircva
Ovchinn- " 1953 " Same II Sane
ikov
Alekseev " 1953 # Tissue II |[Same
culture
Osadchays) Alma-Ata |1954 " Same II |same
Osadchaya] " * 1954 Sucklings of
cotton rats II Same
Leon USA 1937 |brain Monksy III |Comnittee on
Virus classification

AB Raragenda [1952 |[Excrement " IV |M K Voroshilova
Eremeeval Aloa~Ata 1954 |Bxcrement Cotton rats -~ |V I Zhevandrova




