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DEVELOPAERT . AND SUESTANTIATION OF Tz 22ILCIYLES OF OeluisLlit
LARGE AMOUNTS OF INTIRFZRON.

2 I Yershov and A S Novokhatskiy
D I Ivanovskii Imstitute of Virolozy of the USSR institute of iedical
Sciences, Xoscow, g

Received Decewler 22 1053

The optimun conditions for tie foreation of interlerou, induced by
Croup A artoviruses {ViZ arnd Sipddis virweee}, lr Thixsry iryusinized chick
exbryo Librobiast cultuvres, usins varicuc fetnods of culvivation { roiler,
suspension and zonolayer stationzry methods;, werc siurisd. The viability
&nd concentration of cells,{in temus ¢f 1 ml of iz sediuz), are the most
important factors determining the level of intexTeron rroduction. Hultiplic-
ity of infe:tion is important, mainly when suspension is used, and is optim-
ally 1 - 10 IFU.A rise in the incubation temperaturc brings about an increase
in the production of interferon, inducec by the Sindsis virus.

™

The level of interferon production depeads on & number o factors,among
which the type of the inductor-virus, the tyge of cells and the method of :
cultivation occupy the principal place. .e set ourselves the task of develop=~
.ng 1 simple and accessible method of obtaining l.rze amounts of highly act-
ive interferon.

43 a working model we used Group 4 arboviruses and chick embryo fibro-
blasts (CEF), because previously we had shown trat the viruses of this group
have a short reproductive cycle { 6 - 8 hours) anc were good interferon=pro-
ducing agents, and CLEF cells hud the maximun sensitivity 7o these viruges and
were very simple and convenient for work (References 2,%)

Material and lethods

4s inductors we used Venezuelan equine encet.alomyelitis (VEE) viruses
snd the Sindbis virus (SV), which underwent o series of rassages in CEF cule
tures. As a rule, the vesicular stcmatitis virus (V.V) and the ViZ viruses
were test viruses,

de conductc” the investirationz on fibscilists (CoF), which we

prepared by tne ordinary mathod (.cference 1). e
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Spinner~Culiure

[ &}

The basic details of the cultivation zethods are set forth at length in

our otner ceports (References 2,5,6). In this siudy we alss made wide use of

the spinner culture metrod, in which we mixed the cellular suspension with a
s

zagnet suspended oz a ciain { viz. Figure;.

s
&

e deterzined the ianterferon zciivity by the zethod of inhibiting the
plaque formation of VEZ or VSV viruses under agar. ie expressea the interfer-
on titer in IZsy/ =zl.

we deteruined the infecticus activity of the model viruses by the mets
hod of titration by plaques urder azar, and the hemzzgiutinating activity, in

sccordance with tke principles established by Cleri and Casals. We described
both methods previously (References 2,4)

Results

At first ve studied the accumulation e
jonary, roller { grown in revolving vessels spension ( grown in a
freely suspended state) cultures. The resul he study made of the active
ity of interferon, irnduced by the VIi virus under various conditions of cule
tivation and with a multiplicity of infection, are summarizei in Table 1.
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arlercn in monolayer state
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As is seen from this 7Table, tue initerferon titer
ension cultures are 2 = 5 = 10 times nicher thsn the titers obtained in
monolayer siationary cultures. In tle (o celiular suspension, high interf-
eron titers ( up to 4000 IE:o/ml) are revealed when the c¢rlls are infected
with massive virus doses; 1 other words, in ths sussension, as well as in
the monolayer statiorary cultures, thc interfercn preoduciion was directly
vrogortional to the multiplicity of infeciion. I g t¢ ¢tner methods
of cuitivation, in the roller culitures thz invericorscon ers rcached the
zaxicuz value, even after infection with linmiting virus cultures. After 24
hours of incutation the interfcson titers were equally hign when infected
with both a large and a small azultiplicity of iafection, 2=

in roller and susp=

)
2]
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Table 1 Bffect of th.: iethod of Cuiti:

of Infection on Intcrferon Procdustion

ration snd the Fultiplicity

daltiplicity of P Retnod of Cultivation
Infection B, .
( in PFU/cell) - et s :
Stationary ¢ Roller Saapension
Kornolavoar ,! f
Iniesferon Titer (in:lﬁsolml
i 520 1WE0 | 4000
1-1 2 640 15¢0] ~ 1400
3 560 640 - 1000
o - 1 128 640 360
107 - 10 2 %2 €40 400
3 ] 1230 -

[Ty S

Table 2 The Production of Infectious Virus, zemagsluti

Interferen in a Rclier Culiure.

nins and

No of Zxperiment] Titer
¥rU/ ml G2y ml IE, o/ul
1 5 x 102 2043 12680
2 2 x 100 1024 640
3 . 9.1 x 10° 256 640
4 8.4 x 10 128 640
5 5 x 0] 64 640
6 1.7 x 10 64 320
7 2 x 10/ 0 320
8 1P 0 40

Remark: GAE are Hemagglutining units.,
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Table 4 Production of CEF Interieron at Verious Temperatures :

Incubation ‘“emperature
) =0 i o
37 59 ! 41 4*°

£ q o \
2iter &40, IAEO/ml;

Inductor-Virus

SV 400 1660 3200 3200
VES 4C0 20 1Co -

The numerous subsequent experizcnts servea as a basis for our conclusion
trat, all things bteing equal, the level of interleros produ iction is determin-
ed mainly by the condition of the cells ard thelr v ity. In fect, if we
Si. up the results of the saze types of experinstiis ¢ constant multiplicity
of inféction, the same culture medium, zethod off cultivation, e.t.c), we can
observe o ratner clear correlation between tno Zeovel of virug proauctlon
(in ectious and hemsggiutinating ac+1v1ty) ard interferon production (Table 2)

his pattern is especially well expressed wici roller culiures are used.
“hen the cells are grown and the viruces arc culilvaied in suspension, the
relationships ezong the various indicators of celiulnr culiure productivity
(virus procuctivity, interferon titers) is not so cuvious (Iable 3).

./
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Po obtain zaximally active interiessn Tl UiTAE, WE u:-ﬁmﬁted te
apply, for suspension cultures, tus [wrifl oo ool Ll UF 0 AICUS RCfer-
arce I} with repard to tie Sinibis viroo: Lo iz Blev { 5= T J /

celly with a multiglicity of infeciicn & & 200 ceel ~al an incutation tem=
perature off 397.

She first btrecding poaition,in the case oif waggiesed cuitures, is ot
aovisable, because & sounsiaeratle pore ol Lo Colavlar nipulation ales dupe
iny such proloaged mixing. for cxanple, ihe L..c*3~;s‘ tiior was equal %o

e Gt
LNy AhCUthLGn,

1000 Iqu/ml durirg a 48 hour prelizinary incubatica, mnd 730 .,-,/wl iuring

3C00 IEco/ml when the cells were infeetcd uwiinout ors
4

~a prelicinary 5 day monolayer celiular cultivatiou. Thes c¢.a cle;rlj demon=

strate the reduction in interferon titers in "eld" suspernded sultures.

The results of the investigaitions showed thai, when the incubation teme
perature rises, an increase in interferon prcduction is actuaily observed.
For example, at 39 and higher, the interferon titers, alfter 24 hours, const-
antly reached 16C0 IE;o/ml,_whereaa on incubation wiil ikc therwostat at 37°,
the production of interfercn per 1 =zl of crored wucdiuz ¢id not exceed 400
Issc/ml. aere, however, we rust stress that tnhis st tezent is correct only
with regard to the Sindbis virus, and when the Viz virus is used, interfecron
production progressively declines as the tenperaiure rises (Table 4). This
reasult, obtained when viruses of one groun are used, wov.: tle great individe
uval differences in the interfe ~a-inducing capacity of viruses.

Discussion

when sclectinz the object of the investigation and fhe conditions that
can affect the level of interferon proauctlon, we procecded from the assump=
tion that cell concentration ( in terws of 1 wl of the hCuluj) and vigbility
and the rate of virus reprouuction and interferun praduction play the most
important part in this process. In zuzming up the sbove-statec data, it seems
appropriate to determine certain optimum cultivation conzitions necessary
for ersuring the production of hig:ly active interferon.

Special attention should be given to preservinz a hugh viability of the
cells in the condition of their considerabic concentiraiion { % x 10° = 6 x 106
cells/ml). This cun te attained by the use of roller and cuspension cultivate
ion =methods, which are efficient and ro~uire szail exuenaitures of naterial
and the work time. This study has estatiished that thece methods are very

convenient for the production of Cu531der;b arounts of interferon.

The multiplicity of infcc‘*ow i~ meiply important when suszension cult-
ures are uced. At the same time, its optizua volues vary in the limits 1 - 10
PFU/cell. The optimum cultivation tenncratu“v is a fuctor requiring an expere-
imental check for every virus used. ror examile, ihLe oplizuz temperature -5-
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i value, when the Sindbis virus is used -aueroeron incuctor, is 39 - 437,
arnc for Vil 370. Yhe uze 0f a2 non-zerun nedia is prefcr'blc. tarichrent of

: zediur # 199 with lactaibumi hydralysate ( Gul. o0 ihe dry sreparatlon)

f nekes it possivle to increase interioscn nrcduc‘cion 2 to 4 times, The tme

i recozuerded for collecting the interfer ron~conteining culiure liquid is 24

nours .

A3 shown in this study, tr. conciiicns presenied are optimal for ensur—
ing a good production of intereron induced by 4L group arboviruses.
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