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üKf’üCT Oí' lit ¿iJtu'uftCi« no a 
I To ICbo ai\o iw^xTxCi'i X. 

ai n^» ii r UitL» ui1 

í1 I YBR3H0V 

D I Ivanovokiy Instituto ox ViroloAlú'a ooori 

* oy ViruiiOw uopciiùs as lauch 
sys tow u.., on the quantity of 
of ioi-i,.ation and dovelopment 
nterxoroii is conccinod. tne 

level of resistance is significantly affected ty one tiue period during wnich inter- 
leron is introduced and the quantity of interferon. Interest in the iniluoncc of 
these factors has provoked study of those two factors and their relationship to the 
dynamics and final results in the infective process;, 

In the present work virological methods and time-lapse pnotography are used in 
combination with a phase-contrast microscope. Thu~e methods represent mors objective 
and improved attempts to record the dynamics of the variou, biological processes in¬ 
volved, The possibility of following multiple reproduction of the studied processes 
on a screen allows slight but highly significant details to oc bApc^ed so that the 
exact time of the appearance of these de tails during the behavior of the cell can be 
ascertained. We believed that the combination of these method« ,,v/ulu allow a cor¬ 
relation to be developed between the peculiarities of viral reproduction during .the 
introduction of interferon into the culture fluid and the cellular reactions under 
these conditions. 

Materials and Me ¿hods 

.Viruses. Venezuelan Horse Sncephalytiu (VimS) ana ¿Lstsrn Wortiiamerican horse 
fincopnalomyelitis were received from the Museum of Viruse- of the s. i. Ivanovskiy 
Institute of Virology, AMN S&>R. For the experiment tnu viru.b« «ere implanted in 
cmicken embryo fibroblasts. The modified method of rbiterfuld *as used for deter¬ 
mination of tire infectious titer. 
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Investigative Hwsul. U 

of * »«j devoircolTaT r , 
v/.«6 Cij^2ia2.i«toUL> C-X cao ilo-Voao^ lúea o ox cell ulax- x‘e*j J.» ' oanCi.'p 

• «U.U»! V^^XOlis COilCOli wxw« uXOaiwj OX XÎ1 uOX'xdTOa • sLi UÜii l# * 
»*ca X caot* ax wcx WiiaOü '<íío 00I.X »laa iii»-* w «üL*1 j 

àüJü oi’ viiiij (10 - 20 i&2 pci’ cell). cl^iLcuii neux’.: ^.j.- 
cultui’o iluid, it was collected aud the viral titer .,^ 

/c. '-»i : w-;i’.,iilUtiOii or 

tile G># .. ' îrieXO tx'O’atOCi 

-i.ii w..xox.4á mi 4.0 cure rally 
XlixUa X w e*. MX WA« a iIÍOssJLVO 

X oiiü Xiixes^uxOn OX tlití 

XÚCÍa t.aX -teÜU. • 

Ac *dllcwc iroiu dia. lf the growth oí ruciet~.*cw u*n Lc ;*o ticca 70 alnutes 
ax ¿ex xa wroaixc ¿xcii 01 xn»cixCion, aaxxitiX’esxc m>«x.a^ x\j<xCtiecx L-x^er o 
hours. a¿ wile xw»x'wiiCwt level ox resistance Ciiungcx* ¿wx.e sai xi.dexxnxwêiy long 
tine according to the presence of interferon in the cuitáis xl«xd. heno val of 
inwrferon leads to gradual decrease in cellular inn»unity, wniuh is registered 
over a period of six to soven hours# 

Iw in LO# o Ü0 Os peoially emphasised tiiat the level wx cellixl^i’ resistanou xw xn 
direct deponaonce on the concentration oí interioren, xn ot.ier word^., a greater 
or lesser interferon dose can regulate the ox um l oi cullnlar .hauUiii ty • 

« 

inc i-^eal Ox ¿nC 
following series oí experiments v/as bo de tona lue the influence un reproduction oi 
viruses oi tho timo of adding interferon# 

Previous experiments uxtablishod that uasie la.,^ oi bh~ io;'...ation and growth 
oi cellular resistance is not cnangod in relation to tue pexio»! oi intorforon in- 
jcc¿ron wxtu xesiiecL to tile momont ox xniuCwron# xu ¿nxw rcpixra, rn ¿.ie ca—u ox 
injection oi interferon immediatuly aftci’ infection oi wue cell or during infoction 
the growth of cellular resistance is generally supcrit.»po~ud upon tue re productivo 
cyclo of tho virus, which consists oi ú to ù hours for Vas and asm. 

As is evident from Dia 2, suppression of vixul rupreuuction is noted under 
these conditions# Tho later interferon is added, the less tn. suppression is ex¬ 
pressed. file mos* noticeablo suppression of viral xopreduetion, naturally, was 
ocuerved during the adding of interferon several iiours hoiero Laeotion, in which 
case tho cnaracteristic cytopathological influence oi the virus resulting in acute 
destruction and total death of the cell does not develop# 

Lia 1# Dynamics of the development of cellular’resistance and its decadence on 
ine dcso of interferon# 

Cn tho x-axis - timo of treating cells witu i) and ICO immunising units (Zti); 
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y-^xj.n - lg ox iimibition ox L, Co,, 
line aeuiguateo óne âynaialcn ui Li.u x 
wacliing out of interferon after 7 Uour.. 

«n- control. 
au. ii i>x cellular r.^latanco 

i»o wiiuo of aacii- Bia 2‘ ®f intírí'0r?'' °“ «»1 rc.pi-’OUuetiy.» i„ 
tion wioh » apoct to infection. 

Interferon added in a done of 100 lu/wli a—aftt r ’’ _ ^ . , . , 

quantity of infection 5-10 BOE/coll * *n hy V1'u"',‘ t""control» 

sivity or viral^roproduction^wau díton«inüd°i!y aîco-U^1 cX,: the inton- 

and viruses. # ^ ' ntxta^ive xclationmilp uotwuun cello 

not only with the tirao^t^whic^interfuron*iUaad^1 iw «onneotod 
of infection. The fewer /11° * ^ ^ 
luctively the influence of interferon will oe ox ore u ‘'^T? WJ-“ 
uo, Li connootod with the fact tliat during ¿«inorar 7 •* ^ A.1 ap*-w,u:£Vi to 
wfiue to defend the surrounding originallv uui n •,. ^ ''' -oncron na» 
viral reproduction. 8 K y uiuiuocccu ccíj anu avert Uto cycle of 

0y Müü^TANüü Cm fu. fx^ Of aoJiud 
iNTBIw'EÄCH AND THE QLAI.TITV Of lu^OfiCi^ 

Tiiiic of Adding Interferon* 

immediately after infection 
2 Hours after infection 
;; HouTw after infection 
o Hours ai* tor infection 

iniuctivu Quantity 
0.C1 O.i ¿ 

¿CE/cull, -Ca/ooil ooij/ooll 
3.^2 2.4 
2.C i#3 

.. t 
0.2 

10 
Xn/coll 

0 
0 

o uoux« ax «.or aniection n.f r * ■ *- • ' r* r, 

1 uiWoron uau added i„ all exporlacirta in ., n 

‘ ito »iSoa ““P^“810“ of roProduction Of Van vira, (in 1,.) ¿ 
» ^ *T 

Com parir, on with 
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« C'-illkj A-1 <*>iÚ 
*“*'♦ or i'io'ûblaûtii o* caiciwn embryo cultivated in aicxooiiuniera and iniocted by 
f±+i and ddt< virua • ¡•»nitipio infuc tion confie Led ei j~~ ' ^a/cell« Two to 3 hou2 
eoiore infection, aimultanooualy with the infection, ui 2-3 ¿tour- after cellular 
contact with the vima in culture fluid, a lua'^c (¿cunwit,, of humological inter¬ 
feron was added. The period of observation wa- Jr tu ?2 'cam. 

¿ia 3* Interferon in 3iu/ml done added 3 aia 4. 
ho urn uefore infection of cell Kdi't 
by dad virus. 

a--view of cell 5 noura after put¬ 
ting in chamber, attachment and 
flattening; b~cellular layer 15 
hours after interferon injection; 
o—uin¿Lc layer without indica tiona 
of destruction after ¿¿3 noura. PZta-e 
contra—t. hag ^¿CÁ 

**^c ‘'v.pttuuu— o - w xbr—ala—w— of 
c 'iciv^.i CiaVnyo (i-day culture) 
x*i^u j we^A j a a 1 Ve ao—e 0^ 

^ r* »/ . -., wveiey • ÀmO UOUXo 
afte. infection added nomologi- 
oal intorieruU tfinal concentra- 

• • 
w^.Gn G>i'XÒ/ nia.y • 

a—fi ox'o ul—uw of cnichen embryo 
wa. wUs. w*s*sa*.l¿(3 XÎI wOXrxCirOAi J 

‘dx wur 12 ao ui.G ; c—chaructor- 
l#.aG weCUvv* wX'iaG wXOH OX CüXX 

íd*» íauUXm u.a wGiT XÀé^wOwxOel OX Jtiii 

aticusO OOUwX¿w«#« XwOX 

lu centrolled cxperiiaental conditioitt 
of interferon in the mediuu the process we 
of the cell3 develops. Such a picture was 

• I ... , • » 
XU XwwCGcwwa w*«*aw wáiC àiüOOAôy 

descrived earlier of acuuu doatraction 
observed during injection even of a con- 

4. 
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ôAUôïUùle quantity ox intcrforon (5OO Lo 1000Iü/¿¡,l) l0( '..cal ïor riven Li uu 
cellular inioction. Addition ui ... .. noturoWiíuí inter- 

icx-on to uninfected celle did not cuuoc any notW.,!. inr.ue.ee over tneir Lí- 
í.-.ieiücy or of layer foiiaution. 

Audint; of interferon 2 hour- ueforo infect leu oif'u-.. in-. 
C0irttletu cyto^tholotsical effect (dia j). fhe e,.n .u:otv, , roL' (uta” 

luo^ceiiulor layer in /'.ludually «Town, (-.oueratiu,; .. -i., T,, ' „^r ‘(di. ^ e-u). It 
10 ow. e.iao xn culturen Lrvaied Uiferoi^nu wit into r,,: „ ,ù. aoy^ical Mul tiple 
-1 -ywoor- xa -ojaoLlwon obuorved. In momo immn, to u,.:trueUou ..y interferon 
or colle lUut a procoaa of cytopla-mic " boil in, " (cyte, ,a,.ulato.. tue..ia) nao oteorved, 

Addin« even f.reator aMounU of intervoron f~, non,., „j,.:.- imecUou uLd not 
piotoct iiueclod colly from death. In all ox^-riiaout- o. tui.. ..erio.; tiio doveloo- 
Ment 01 iy pical acuto cellular don true Lion wa- noteu. ,,1-. ', 1- pio-ualud a 
yenou of p.iotot;rapiiy with «ioropliotogiupny in wnic,, th, uoMol,v,ical interferon 
wa- xnjoctou xnto tnc culture xluid of infected fluiu ..0,11- after infection. The 
procosu of deutraction charactoriaed by eurrou/idi..« auu quietly yi.rivelina of celly 
wxtn iormtion of amorphoue detrituy that load- to up^aiunco of "window-" and 

^tc.n?n The 2°-* contact 

as äÄ.uSf“1" ^ltttor gí ^Mi «*-* 

a^^Intefeôîinf wsulta were achieved during aoditiou of interferon i.iu,odiatoly 
after contact of virua eith celia. In the fir-t hour- axfor i-iection cnaítea in 
the culture were not apparent (dia 5 a)» ¿’hen the eolio died. ** 
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Sia 5. Micro photography of A-l cell (two dav cu^,. . ,-. , x V uay eux .u,q/ ax uoi auuxiig interioren 
5* 



(órld/nil) at tho aaine Ume am tho ini’ectiou owJ/cell). 

ir.o interval bowecn a and b oonniatu oa <V hour.;, u and c - 30 minutes} 
6 t‘ld h " 5 hours• explained in tho text. Fnaso contrast, lixgi u.b - 
s-OOà, c - h ~7<¿0X. 

Considération or tiio nos alts 

ïne experiment that was conducted permitted Liu oslaoliUimont ui immediate 
connecirons octween tho intensity of inhibition of reproduction of viruses due 
¿0 the influence of interferon and tho reaction of cells to viral infection. 

Li relation to the period of adding interferon, it;, concentration, and the 
quantity 0* infection of tho cell, various results of firal infection can be 
0served, varying from complete protection of the culta o duilng pro-infection 
treasment to total cell destruction in tho case when interferon is added after 
xnioccion with a large dose of viruses. Original "eurin*,' iniluence of inter- 
roren.is osservod dur'ng adding of it immodiately after inaction and is char- 
actorrsea uy partial death of the cell in tho first noms after viral entry, 
nowever in the case tiiat the basic mass of tho cello is not aiïècteù and retains 
uno aouity to attain fission, a gradual restoration of a single layer is later 
ooserveu. 

_ similar results follow analysis as an intermediate «éage. it can be ox- 
plainaa tf*at antiviral albumin vAVA) produced by the cell accumulates in the cell 
only aiuer an interval which, according to our oaui, is about >0 nours. fhore- 
roro, in the first hours after -the infective process begins and during it destruc¬ 
tion continues xor 2-4 hours until cells of tue culture owi acouuulase enougii AVA 
r° »»pwxiuction of the virus and development of isl’d. aere, however, it is 
■unpor-uant .0 underline that such "convalescence of the cell has a conditional 
character, in tliat the coll is a carrier of latent Infection so that during re¬ 
moval of interferon from the culture fluid tho characteristic ..cute cellular des¬ 
truction uevelops. In a word, interferon docs not possess a sterilizing influence 

not iiave the ability to eliminate viral nucleic acid of its infecting 
activity§ 

Ü« 


