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os~s-:, --,":o':s BY IMI.*S CIF~i~ .sc- OF T
X:P&%1LVM 1.10t Ev"'Lt'TICI! 0F VACCMfLAX

A;:"&IGE'. ri: CZ.A.. CLMTUI"IES

Stiadli ri Cercatari de Infrnmiicrobioloaie Eels, M., Copelovici, Xolanda,
* ~(Stuiiis EA30f~3a1'ch InII f lztresznu, V., Bratu, M.,

Vol . *17 1o.5 pa~cs 5- ,26 Strulovici, D., Kuo, Yu PN

Lhe direct, tcchniquo Of ~inUunOfIUor3CCnce Was Usod to observe the
* vaccirial viruw in fibroblast colls of human embryo# in HeIa and KB cellas

IT"e fluiorescent antigý.n ap-mars in the HeLa cells 6 hours after Ire-
fcction, and in the hinan, errbryo fibroblast coils and XQ colls after 8 hours,
before t~he M.stopatt~ological nolific.ations which appear *ray after 12-18

hours* The i.n -ictin/ , A .-us -~ m d etected 18 h~u r after the innoculatIon and
t~io heGra.gluinaJt propert~y ?,ftcr .4 hours.

71u, a:ý-aar-nco and ovolution or the vaccir1.I anti±-en in cellular
c,,ltuLres iix.s follow:ed by rrwma of iL-unofluorcscenco on the ithole, vaccixiAl
antican 1': :56!,1' ' [;,A3 tVOU as on its th,.erno labile protein fractions
(anti~en L) c~s~beproteir. fractionse (antioen S), the nuclooprotoic
fraction (nntiecra VP), and on. the h amalutinint lipoprot~eic fraction (anti-
Lcen 1).0 /97. Thc -.ovk ams carricd ou~t on s,:veral col~lular cultures such as
ucLa ccUS /97,KB cells,, epider~mI c011s of lax-inx oancerAjW, ha-an fibro-
blasts 14/P rabitt cornea V1,an'. hv man e-iticrmu (vaccine andi variola.) IV*
Ahe resualts varied accordi hr to the working conditions (ce'lls,, viral. strains
st-encth of the in~nocuilatin~ h-aterial,, etc,,)

In theo follo-:ine article -.- w~ill atteu'A, a coiXarative study of the
apr.car?.fce an.d evolution of tihe vaccine! antiCan in sovoral t-pes of cells
jinnoculateod under identical w:orkin.j conlitions andi following, in, generaL,
the histepatholo.'Ical Aspect, the hcrn-aclutinant propsert~ of the cufltere
liq~uid ani of the haonognate in the o, erinontal call;*
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k OoLLA3a~r CU1V-ie*oo 1: kwc% u.3od pr1,..-%rj cxaturos of human oibryo &a
1#1,1 as )ieLa 3r.d M~ strai.11,, cultured on~ IL-.-ki tubes A:th WwlamlAss

Tho catýL-vu TIdiA wnr thc:o currezitly used by V~ia Instituta of Infrm-

Vi.-=. We uned a dermayaccine strain A.]adapted to humzan wbrya
fibrob~1Aat.

Tho collular culwros uer.z iyuiocugalod withi virultent culture liqid
which cant-ined 100 DIC 1j-d.Uiliter. The Sm~oculated and the blank tubes

*~ ~ wr .er *L-incd at 1t,6,8,i2r.16, 20, 2t,30,b8, and ?2 hours after infection.

T~ie rL-ect, tectniquo of in unofluor,': conce was used. Antivaccinal
antibodies ;;arc obt~ained from tho serum of one min who was repoatedly vaccI'.
natad and .ovAcci;%`.Ca~d/I.

,ne teev.,icces of coupline t~hn e3-a~'.lobulinos irith fluorochru as
wall as the techniquas usae- in~f~c~ dycir.z, and exui:Iiing 1116 substances
hav* been iicscribiod Lr previous publications.T31.

For the 3tU4d' Of cellular h1s3ptiOP&1.::i'T'l modifications the ciature
*bearina lajr-Alazs were rcinoved fron thc 2arz:i tubcs at Oic above mentioned

inteorvals arA dyad %.i Vi hexato~qli-n-phioxin.,117.

In L%,, hem.-iutination reaction,, lbirka7 di.UtiOns Vero -%ado from, the
culture -wdia rer-ovjd fromu tubes -.ith in~cctel or blard: celluLar culbir03
after previous congec.at~ion-deconzmelation and contrifuCationo The rvactionk
carr'ied out in the presence of a 0O51 suspension of chicken rod blood car-
puscies, wits rvad afttr the nrater1al was kept for 90 r~inutes; at, 3?QC.

Mho infectious pote~ntial of the cultuire isas studied byr Innoulation
of hwian embryo fibroblast. cofll -..ith the culture liquid nnd with the cel-

* lular t~oc.& -c-ted Ifan I.-SicetocI culturos Aichia were Wrainatad at
the intervals previously mant~ioned.

Re~nalu
a) Li-mnof~o reset nee. The appoararnc. ami distr~ution, of the viral

arntirn In Mt: various coils infected with the vaccin# vix-us follows,, 1A go-
nor-%I) tho san.. st~nees but %po can note sone differences according to thJe
kind of infocted vells, as followus

in t:sc hu~an erbryo fibrubl.ist calls, the first appearance of vrirus
an-Urcn detecc.-blo by iwmunfluoroseone e ccured 8 hour's after infection.
,ho antigen appocirod fri a fOW sCAttorod calls, especially in anal"2. asiz cells,.
as very fine fl.uoroacist granules localized in the cyto1Aust in the luxediate
YvicL±t~y of the ruclaua. kater, the nthber of antigen containing cells
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iTc.)c3. %Ltn~r V -.0-~urs: .c~ ~c c'I.-. :hw: V'o precile.0 a: a larco mmbor of
bi;crC1uov.-:ncent -an"1~,~ bW11y or evan co~mnct fluorescent
n~Clocý*I it.ý "k" L ... % t; nuclou.s or in com.n cjtoplautmic

~ Az~11j h.U .a; *-I 'nL. ~ ine'.Udc aln:oat the on.
tire c'(7~i'5,. l'j. '1: ".;v '-r-, ti,:ey a,-e bunahad arouny1 or at, the

in~ror oat ai rud o.- evnl -:~.4)v 41., u bchl, corros'on'ine to the

a'.dt cý :'hns:d n i- .: 0 c.'.7 v~to cyta?.l'l811f. 'INC nucloli
of SC~.c. coYl'tý t oLn a r CLwo.-ozc'-ne. At Vi houra and *special-
',,r at L8 1ioirs the cola s profou.,tai c.,nwad an:i totally nni intensly

floroscernt. I'lie aubanco fh'~i; n lyruor'czent. arorphous cellular

1h -'Q.ý0 cc11s, Via appcarnnco o' Una vi r-irl ant~iron occured 6 hours
afstor infc i-n In the forn of a U\o .- vory finely granul. tod fluorescence
of& the ;e-inuclear cytop4as:-.%

A~t. 0 '.-our--, 4%.*ic graula.- ,uiatcia~l starts to agi',ecatel,
capcci.1liy -'-:t !'U.ch i.:; arouind thv? r'uclouz. In 3-W~a C0ll3 the nuclcus is
visible, buz; it i:; %U.Cfticult to cict'..-racin -,othor it Qho,.: Wrn vir~al trMicen
of it: ow.n. At 12 **a. (7i-,. 2)l %n- cv'U.n :;oo inte-nse g~n.nular Cliacres-
cornca of t!~crtoplava,, A.rth. nore a,.,*,-ton aztu.nd the nuecluo or in Vie
forn or cornso Sluorosccnt ýc:csicli sacr% to represent the future int~ra-
cytz:c1a.,iLc 4nc'.usiow3Fav s-nmytio=. 11=0c noticed 5. an -1U C411 coisth 2-4k
ruclai, At L; 1'-ours Ute ccfl&s aro profoutrnJly nodifi'nd and neom included in
:. zorpho-j 4Plaoo.,accnt u~..c s&3taz loo'ning like a btalk intercel-

Ir. t.hu 'U cells tic %vL*-'. c.r1e tp~cars tmoi.ard tkse eighth hour
as a fi.. c.z-tpaý.j_ '.:Xuorec=-ýnca. I,, te niuclOtUs of the cails ono can dio-
tin-iz c'..'y12i~~oyr uo "a roc.-.t pointz ý.hich couldc be raucleolt.
,.bt 1.2 bhou.-S -.:i;: ILT.-iro1LUorec.co.-.ce becor'is more visible,, tU. Q13o in a tina
Cr:n.n4ýz. fon At. 20 houars c.;: 13.-, :boe. an intens.3 fluo.'escence of the
cyt~optasn (:ii' W.) A . rnu~i7or atir~l:i show 62a.-n, -.. ll defined Cluorecont

-~~ ',.:.t 2h~ hosurs ,ecalls %ru imodified; so04 of the., appear as bui)w
rizi-s intcnsaly fluoeaoccnte

b) ."ltop at~holooical Nod-Ifications. On ratoori&! dye with hema~ta.'Q'JJn
phoX.*=v tW.o co11iu1,r -.odlfica.,.io.-a are detoectablo after 164A. hours. A
rzr::2.d tcore.,ncy for rý.Ultiplication of via~ cells is "ado obvious by the pro-
5onlC! 0O6 TIu.ISous nitoses. Coils ivith 2-3 nuclei appears as valU as few

syrcy~tiA]. for'vitionz, 14ýe shape of' th nuclei is changed, they ara pushed
to-.3ad the* p-.ri:%h~y of tho coll an- Vic chromatin is concentrated in biC
lu."as. in awhe vicinity of th-c nuclei w~e noticed the presence of oxyphile

-r.-r.ttc'.A30 ivol Cc~llned incl-isions saurroundod by a f'ino halo. After 24a
hours the !.-: iens are nmora rpronounted anda aft-or 143 hours tho cellular fabric
ero~js niwrej: zs*,acoa in %thi~ch a-,e located rounii cells iritbplenot~ic nuclei.

In ta H!olz and 0 calls the appearance of the lea ions occurs ear): we
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several mauclot; Ot Uli,3 iatcvz, o,1,ý cArl. ,ATho nnt~ica round cells prnfowinl)9
2Od1fied. At. 23-24j hoiu~s t~in col)s a-v crou,;4ad tok',othor im piles anid at 148
hours lt.e cr.Lira cc13.ulir is afC7:c Lc4.

Mhe a ?uwacinco or vhe incl izi on3 1S noticed ina tic po ilnucloar acn
16-18 hours after' in~cction ranl. occur el.ther it. ecl113 w'ithi noml as15-
poet. or in tiae- nicidic of tho rwcitd. crow*n i.hid: forms Uio say~cytion~s

e) Paohe homuluttr.atjon ro:oCtion c~ar-iod out Z-rih non-inacted coils
hass Ctvon noCativo -C31u.t,, ovorytki-o.

L-k baxn c2~ofibroblant cualtures iLnnocut.'tod vith vactinal
Yirts the ".Acction beooaxv positivo cit ver'.r loua titi** I .1 3. at18 hours
after infecticn. 1

laters the hc~amCluLinant titro increases up to1

In t-.o 11:*1 and KU culturo.- :L-ocu2.atad -xith vacce~nal Viruso the spur
pearance of henCraii1n uas noticod at the tx--o tinecs as in thu fibroblast
colls and Viae horuaalutinant titie -..s 'aiihor( I1)

The innoculation of hu.nvn cr.bi-.o cellularz cult ures uith the culture
liquid an!~ 4t the cellu4tr hoTro:;',.ra. In carclcr to .ý1tooct tho niewly toaived
L'afectinLP vizus has rivcn -.caiv :;ui.t5- in theo first 12 hours after in-
nocitliticne The first po~itiv. rSU~t3s W01-0 Obsei-mvd in cultures torrdated
at 16 hours aafter 1.nfoctione

L ~Di~cl.33ionse
Tho annczranco of the Viral tnti,-:01 s300M to take place a lit~tle

earlier L-% th'a ):cLa r~oll* the-n in Vtcha r embryo, fibroblast and KB cells.
Tho *ntQ*.13fl or-tars inl +-3 cYt0'O .SYI inl thO L~mdiatc vicinity of tho nuleuCs$S
before the a;.m rrace of c .oplnnn-c inchlsions, Zic cinticen is not localized
*Mly in th: nr- coTosp',fld4.fl to tho fulairo inclusions, but It can bea pre-

Pmsenrch cirried out. by Carins Al! -.ith TL..,iina showeir that. tho cyto.
plasma of ccU- infoctod vjth W~ccin~al Virus precentes in Uie imadiate, vici-
unity of tho rriClauss 30-IC conto.'s for the zynthosis of des, *yribonueleic
sclA. 7.naze nec., to correspond to tho future cytoplbs-ie linclusions- ThO
rMsaaceg of the. viral xntif-en dotectcd tharough £ ýmu~luoroscencs in these
V*Y A.y 1,%10',:3- that the cyto-plasm inclusions have co-.Vpoto rirus leo-
iwntary' cor-?urcles. TniS reaffL-714 the claimw Of Seficolau A':V awbo, rintains
+_*At the incl~usions conat~ain elorwantary' corr'uscloot

vb car. sn' that t~he viral anticnonediftiely dintributed throuch.
w~it the cjtoPlasm a:=opt for the looations of conlvonsation ot newl~y formed
ircloic acids does roprosent only incoMplete virus. z*onmistin of viral



Pt..1 ~ ~ ~ o ia~C.fC t VZ: t -Wt'r.n in t0ho cellular nucleaus takenSlMat.r in ' Zaij-.r~J ib.. b1:t .- '~ c13

1p.~ ~ ~ ~ 440K .1r-O'T.110 vintil ant4.r.on 5rnonnV tO take
Place jo:ah':-fo'~t, ~ i. nCeI' in d-.finccl aoas or tjio Mcleua.

p~i~i~ in ~ an! in Vt!o ,:L:3~. .t Lbout ule smue tim., yhe ap.
"~~r:'nC %%IV eOcVo*1.o mM 0"' t" "iv.': an±n in -I. nucleus a.* much moreobviow 1in tZ*coc 'Ahctr in. tic ;:274 nn' 'awan "oiryo fibroblast colla.

Cv- r-.-~cih car.ichl c,-t on fibro-oig.st. ty.yc ccO113 00o15 that, in
!~is tV:,'o 01' ce11 Vw*, cvv;lutic~n o.' t*-.a =tc!C#:- ,ntcr Is sixilar to that,

observed in cpithiolSia1 . c' 'ls 197, All, AV,- !nideod, via observed the
f~i~c~ -,iv'ipar firzt. Ln t-.%,~:ix.~~ ondy later in the mcwiew.

The~t~ ~ ,...:;Vinzt :L-& nna ".uzt-weaneo can be used to die-
tin~p~ish Cic -. cimal .n.i%-tcn ý..r.icr tha t-.! the us* or other wathodal thla
.h1 boon pre %..; by us i.- -rcvic'uz articios1 /h.i.i. IV*

~.h~oby f:2uorese~nec, +t:u vi.*Al -ati~on v~n be vinulizedat &S' '4ur afta,. U.".otion oC'& the C2113 U-10 Ci- 4A:%C1&eriSt~ic @Qxr*11 In-
clusions OFCC; v-ith hc--oto.Vlin-,p~lo~dn appcar only after 18.20 hours.

2n heuza-lutinin hias bue~n observed in thn callular homtoroate 'aftar
LO ]hou~rz, ..;4.C% confi.nz 'Wh o *:;Ka .irn and Scho :er A07, W .) %tio polint
out. the 1-to zp? r-.raTxc of~ tUia Mrzzflittinmnt proporty.

Cornclus ionu
-Z.3 a, 'A.iiC.urs~c S :LM2 It r,,331blO to distinguish

t:,c intrace1l.ulza Y:Lra. %nti:;cn oar3.icr tar. rposnible v:itih other methods of
invas ttllrniozn.

Awi *- zt:tpc : r in t.% :'o1ý or ucL2 coUs -at 6 hours after
infcct~ior, at.'£. In -1 r .n1 hw.:n i.,o1tcc).s after- 8 hour.. In the eel-11 lar nuclaum Uhv ar~tiesn -;oprears at. -'e hours Ili IReLa arid human "iryo fi,-
brcbip3t C2.s0 2n-i Ut 16.-16 hours in ti! ceii:.

ZTua twI~M..licl oL~icnt.on a-.en -ftoi' 12-16 hours in W&i
.w: ' .3 c-lls an-1 aft..r 16--16 hours in hwiuan embryo fibroblast calls* Cel-
lular InclUZIOns. %p:!c.%r at 16.18 houars after Infection.

Th.in- c~ti:- virua has boon distinCuisihod in thio cellular homoourate
at 12 L.ourz arter Iin~a:tiori.

.ho hc:a.t1ut;.aant proporty wans deoc only at 1.8 hours after Woec-
Vior..

;z.ýututc or. lnfrr,.;.crobioloy of tlwt Arw.ni&an Academ~y (Zastitlatul do Iatro-
~±cri~.~io&I Acadqm1.i Ram;ub1LcLI &.c~a~lste Romania).

iYAa acript received 4. Jute 1966



NOT REPRODUCIBLE

Fir. I iranebryo fibrob U1at innocuaL-ted with~ vaccinla)
virus, 16 hours alftar inectidon. Ob. 40. oc. 7.

Fi.2 eacls.2husatrinclto ih0cia

Vius (b 40 o97

*.f-/ *> -



L. NOT REPRODUCIbLEt

3ir. 3. YLa col-2i, hcuý's aIft-cýr infectioni with vaccine

° '-'

I..I

-- - - ---

.S ,*".. ,, I

*-K. h. •:c~ cclt5, 20,-• hou's after inlcction with vaccinae
viru&. Gb. LO, cc. 7.

', " -•" ' :[' : ": "'""7



1.' Aderca i. et al. Cult'iri de ccuo'.u' in infriniicrobioio5i Cl Clue
in Inframicrobiology), R11i-Lnaian Acadcm~y FPublishing House,
Bicharest, 10962.

2. Avaky-an A. A., Altsktý.icn-A. D., Kirilova F. I'., Thykovskii A. F. Vopr.
Virusol., 1961, Vol 6, p 1096d.

3. alsM.~ crc -nfricrobiol. (litudics and Research in Infra-

nicrobiolo,71y) , Vol 1,P 205.
4. Bals .,Ca-runtu Fl. St. c-ýrc. infr~:,!.-icrobiol., 1965, Vol 3o p 211.

5. Dls ., opeovic Y. StatiI., Strulovici. D. St. cerc.

inlramicro' iol., 1061's Vol 2, p 12"5.
6. Bals .,Cepleanu MCo-olovicli Y., ?rata %T., Strulovici D., Sorodoc Y.

Rev. rouri. Infrariicrobiol., 1965, Vol 4, p 283.
7. Bals 1-%, Copolovici Y., Athan--islu P., Strulovici, D., Teodosiu 0.

Rev. rouri. lr-frarnicrobiol., 1966, in print.
* ~8. Carins H. J. F. Virolo~, 190I o 1,p63

9.Kabanova E. A., '::st~,-U!-ova Yu. N., ?ishchurina M4. M4. Apta Viroloia
1958, Vol 2, D250.

* 10. Kirn A., Schoror R. Ann. 1-0--t. Pasteur, 1963, Vol 105, p 434.
11. Kirn A., Schere:.- 2. Ann. 1nstL'. P"astqur, 1964, Vol 106, P 185.
12. Loch P. C., Riggs J. L. J. Ex~n. %Ked., 1961, Vol 114, p 149.

13. Nicolau St. Elcrncnte do inflra2'1icrobiologie Conerala (Elements of
* General ricrobiology), Runanian Academy Publishing House, Bucharest.

1956.
* 14. Noyes W. F., Watson B. K. J. Me. 1955, Vol 102, P 237.
* 15. Sokolov N. N., Parfanovich M. 1. Acta Viroloaica, 1964, Vol 89 P 30.


