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OSSZIVATIONS BY IEANS 0F LINNI0FLUCRISSHIICE OF THE
ACPIARMNCE LMD BVGLUTICH OF VACCTLIAL
AUTIGEYN Tit CRLL CULTURES

Studiy si Cercetari de Inframicrodiolosie Bais, M., Copelovici, Yolanda,
(Studies ard 2sscarch In Infrarlcroofiolo(y) lotreanu, V., Bratu, M.,
Vol . 17 ilo.5 pages 359-363, 1966 Strulovici{, D., Kuo, Yu Pu

Tha direct tochnique of imwunofluorcscence vas used to observe the
vaccinal virus in {ibroblast cells of human enmbryo, in Hela and KB cells.

Tno {iuvorcscent antig.n apnears in the Hela cells 6 howrs after in-
foetion, and in the human enbiyo fibroblast colls and KB coells after 8 hours,
before the hListopathological modlficarvions vhich appear only after 12-18
hours, .

T™e nfecting Tus a3 detected 18 hours after the innoculation and
tho herazluuinant property «fter 43 hours,

T anpear-nce and ovolution of the vaccirs) antigen in cellular
coltures uas folloued by xens of immunofluorcsecnco on the vhole vaccinal
antigen (&7 5:16:{11:[i2,,as vell as on its thermolabile protoin fractions
(antigen L), uicroestabie proteir fractions (antizen S), the nucleoproteic
fraction (ontigen }P), and on tho hamaglutinnt lipoproteic fiaction (antde
gen H)o /97, e work ims carricd oud on scveral cellular cultures such as
YeLa ceils /97,13 cells, epidermzl eclls of larymx cancer/1)/, huwn fibro-
blasts [ly/, rabitt cornoa /3/,ant hwman e-idermus (vaccine and variola) /f2/.
Tae resaits varied accoiding to the working conditions (cells, viral strein,
strength of the innoclating aterisl, ete.)

In the Zollo:inc article e uill attermti a comnarative study of the
aprearance ard evolution of the vaceinal antigen in sevoral types of cells
innoculated under identical workin® conditions and following, in general,
the histcpatholozical aspect, the hemaclutinant property of the culture
1icuid an4 of the homogenate in the oxperirmontal cells,

o . ae e Bam.es 8. emss w & e




Watorial an' Method

Oollutar Cultures. Yo have used prisary culturos of human ombryo as
vell as Hela ard 3B straini, culturced on Doiski tubes vith lamellas,

Tho culiive media wore thesd currently used by the Instituta of Infree-
njcrobiolory A/,

Wruz, o uted a dermavaccine strain /ii/ adapted to human embryo
{idbroblasat,

Tho ctllular cultures uvere innocula‘ed with virulent culture liquid
vaich contained 100 DIC../nidliliter. The innoculated and the bdlank tubes
vers exa~incd at 11,6,8.§ »16,20,24,30,L6, and 72 hours arter infootion.

Tae Aizect ¢imique of imwnolluorccconce was uzod. Antivaccinal
antibodiocs warc obiainad firron the serum of onoe man +ho was repoatedly vaccie
nated and .ovaccinaced /L.

The techniques of coupling tiha gartmaglobulines srith fluorochrom as
well as the techaiquas use: in fixin;, dyeing, and examining the substances
have been descrided in previous publications./3/.

For tho study of cellular histopatholo:issl modifications the culture
bearinz lamrllas vere ~emoved from the Rarsh:i tubes at the above montioned
intervals ard dyed vith heantoxylin-phloxin.17.

In ths hemagivtination roaction, Linary dilutions vero made from the |
culture media removed fyom tubes :-ith in"cctel or blank celiular cultures
after provious congelationedeceoncelation and centrifucations The reaction
carried out in the presence of a 0,5% suspension of chicken red Llood core
puscles, wcs rcad after the material vas kept for 90 minutes at 37°C.

The infeciious potential of the culture vas studied by innornulation
of hunan ezbryo fibroblast colls -ith the culture liquid and with the cel-
- 1zlar hemogenass seoulted from infcotod cultures vhich were terminsted at
- the intervals previously montioned.

Results
a) Im—unofluorescence, Tho appearance and distrivution of the viral
antipen in the various colls infected with the vaccine wihrus follows, in ge-
neral, the saz staces but wo can note sone differences according to the
kind of infeciod cells, as followst

In the hutan erbryo fidbroblast calls, the first appearance of virus
ansigcen deteciabla by imunofluoresconce occured 8§ hours after infection.
Tho antigen anvcared in a fow scatlorod cells, especially in small aise cells,
as very fine {uoroscont gramles localizad in the cytoplasn in the Lmnadiate
vicinity of the ruclous. iater, the nimber of antigen containing cells




incroases,  aftmr 1D hours saic ecclls chet the presence ol a largo mnber of
birser fluoienecnt praawdlaz, sass arse ani bully or avan ceinact fluoroscent
MASHCS, 10CATi%CE an 1w bonlaam srsan! thn nuclows or in some cytoplasmic
catensisan, A 15 hours, e Slwerase nb masses include aliwst tho one
tre crtonlamn 1T, 1), oo andt ‘unre, they ave bunsied around or at the
irtorior of a round or oval siopad £ ablicn, yoobably corresponding to the
Jatere eyto;las.iic inctngiens,  Sul W vicis antipen iz slse rragent oute
3'de thasa acens and zuread tcou=hy LWo2 1oLt of the crztoplasm,  Tho nuclel
of scre cols start showins a difh~¢ flwososer nea. At 24 hours and especisl-
1y at L3 hours the ¢olis . proloundly cianved ani totally and intensly
fluorascernt. iha substanco shews Litensly {luorcscent amorphous cellular
rcaains,

In he .ela cclds, thoe appoarance o ad viral antigen occured 6 hours
aftor infocti-n in the form of a difuse o. very finely granulsted fluorescence
of the perinuclear cytollasa,

At 0 Lours, tie rranulas Sino.sescond naterial starts o agrregate,
eapecizlly that videh in around the ruclous. In 3@ colls the nucleus s
vizible, bus it is (difficuls to detor-dne othor it shous any viral aniigen
of it oom. ot 12 howrs (VFin, 2), any enlla shou intense granular fluoress
cance of thc cytorlasa, rith morc az~regnsion arvund the nuclous or in the
forn of conso Ifluoresecnt massas “hiichh seon to represent the future intrae
cytopiasaic inclusions.few smeytions werc noticed as vell as cells with 2-4
rucloie At &5 bours the cclls ave profvundly nodifind and asem included in
in amorpheus fluoiescent jmss.iiideh sterty looidng like a bulky intercel-
1wlar cozent., (Fiz 3)e

Ir. the 2 celds tic viss) antisen apcars toward the eighth howr
as a fina crtepiasais Nuoreseance, In the muclous of the colls onc can dise
tinwuizh cirarly 12 intenaly fluovassent points which cowld be nucleoll.

At 22 ouss s imaunof worescence becoras rore visible, tui also in a fine
gcroawtas feone At 20 howrs s c:lls shouw an intensa fluocescence of the
cvtozlasa (i~ L)s A nwizor of surl:zd saow donse, tell Jofined {luorescont
s 93, A% 2l howrs i ¢3lls are nodificd; some of them appear as bulky
rings intensly Iluorescent.

b) iistopatholonical Modifications. On matorial dyed with hematoxyline
Fhioman, T.c cellular -odifications are detectable after 16-38 hours. A
rariad tendoncy for rrultiplication of tha cells iz mado obvious by the pre-
sonce 02 nunerous ritoscs. Colls with 2-3 nucled appear, as well as fuw

syreytial for-ations, e shape of th2 nuclei is chanted, they arc pushed
to:ard the pirirhny of thio ecll aa? the chronatin is concentrated in big
lumps.  In the vieinity of the nucled e noticed the presenca of oxyphile
frretions, vell Ccfined inclusions surrounded by a fino halo. After 2L
Lours the 23 icns are nors rronounszed and aftor L3 hours tho cellular fabrie
Sh0US NUACTCJS 5,303 in vhich are loczted round cells withpicaotic nucled.

In thoe lola and AB calls the appoarance of the lea lons ocours eard). w,

. e
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At 12426 houra wac ern notice wie - mazanec of Zare largor volwie eolls iith

soveral ruelol; at Wids dntevu' one can also notico round cella proloundly
aodified. At 20-24 howrs tha colla a.¢ crowdad tomether in piles and at LB

hours the entira celdular mass i3 aifveted.

e ar vearanco of the inclusions is noticed in tho porinucloar sone
16-13 hours after infection ant ean occur cither in colls with noxmal ase
pect or in the niddle of the nuclei crowm vhich forma the syncytions,

¢) ha hemplutiration reaction carrdod out with non-infocted colls
has givon negative ic:;u‘.ts. overytime.

In human cediyo fibrodlast culluros innoculated with vaceinal
virus the reaction becue positivo at very lou t.itm(l - 1) ut 4B hours
after infccticn, g |

later, the henrglulinant titro incrcases up o 16-

In tho Xela and K3 cultwos innoculated with vaceinal virus, the ap-
pearance of horaglutin wag noticed ab the 3249 tines as in the fibrodlast
cells and the hoaaglutinant titio uas bighor ( ]t_ h}

b 2 -

The innoculation of human cripo ccllular culiures uith the culture
Uquid an? ith the cellular horoseniio i order to Mtect tha nevly foimed
infectine virus has piven meosadtiva renults in the first 12 hours.after ine-
noculaticn, The first poszitive resuits wore observed in cultures torminated
at 16 hours after infoction.

Discussions,

The anpoaranco of the viral antizen secms to take place a littls
earlier in the lela cells than in the avmaen cmbryo fibroblast and XB cells.
Thoe antigan anncars in tha cytopiasam in tho Lamediate vieinity of tho nuclieus,
before thecapamrance of ¢ytorlasnie inclusions, The antigen iz not localized
only in the sre-: corrospanding to the futuro inclusions, but it can be pre=
sent in thoce areas ag weld,

Rosearch casrried out by Carins M3/ vith Timiiine shovad that tho cyto-
plasn of cells infoctod vith vicecinal visua rroesents, in the immediate vici-
nity of tha racleus, soac ceniters for the synthesis of des: yribonucleic
8ci2. Thase see~ to correspond to thd future eytoplasmic inclusions. The
Fruoasence of tiic viral antizen dotccted through {amunofluorescence in these
ve:y arcas shows that the cytoplasm {inclusions have complete virus elo-
montasy coruscles., nis reaffimms the claima of S.lidcolau A}] vho maintains
that the inclusions contain elomentary corpusclos.

B car assure that tho viral antigen,difusely distriduted throughe
out the cytoplasm a:xopt for the locations of cendensation of mowly formad
micloic acid, does roprosent only incomplete virus, :cunsisting of viral




Protrii,  ar anveacanes of i virg ant'ren din the eollular nuclous tokes
Plre? later dn hwen cabryo Cibroblast an! ielr eclls,

I e 15 e0Vis Y mmbaesis 0 the viral antifen snoat W take

PMace soscho: diffecently, ey, 1t aprears in dafined arcas of the mucleus.
Pu33iVly dn rucleold, an? dn Lo olellfsa b about Uie same time.  ‘the ap=
J23vTnce and develor mwnty of e virws antizan in the nuclcus a. o much more
obvious in these -ecdly tian in the s an' awan esvoryo fibroblast colls.

Cu= raceareh carciad cut on £ibroblast type colls shous that in
Vs 0 of cells the cvoluticn o (he vaceinz} satigen 13 similar to that
obaervad in epitholial 7 ecdls /97, A1/, A2/, Tndeod, we observed the
fluos.seant Ausiran first in o otopylass and only latar in the mcleus.

o " ua pvcnad Lhiavn LDat inwnoNuotescanco can be used to die-
tinguish the socinal aneisen surlier than Y- tho use of othor mothods; this
has been pre .. by us in yrevieus articies /5/,/87, e

While, b Luunoluorcgsednee, th: viral satigen can be viaualized
at 60 Gours arta.: iafoction of the e2lls tie chsracteristie oxyphile in-
clusions dyed with hcmatoxyrlin-phlodn appear only after 16«20 hourse

™G heraglutinin has becn observed in thn collular horoponate aftar
4 hours, tiich confiimg tho vork ol iirn and Sehoier /307, 11/, who point
out tho late sposarance of U havarlutinant property.

vorclusicns
Tha v of Lunollivorsseence has qa? it possible to distinguish
tic intraceliular viral antisen carlicr taar possible vith other motnods of
iavestisniion, ‘

1)

ane snsigen arpaara dn the oro-lacs of llela cells at 6 hours after
infection arn. in D and humen Tibroblast ecills after 8§ hours. In the cel-
1ilar nuclous  the ortigan aprears al O howes i Hela and hunan embryo fi-
rc0iast €otis and at 16-10 hours in ¥ cerls,

™2 hisiopat.olorical nodilientions apmear aftor 12-16 hours in Hela
arv: !3 ¢~11s anl alter 16-16 hours in human enbryo fibroblast colls, Celw
lular Liclusions aprcar at 16=18 hours after infection.

e infcetine vimus has Leen distinguishod in the cellular homogenate
at 1C lours after infestion,

o heraglutincnt proporty vas detoctad only at U8 hours after infec-
tior.

iz.litute of Infranicrobiology of tiv Ruzanian Academy (Institutul de iafre-
pieresidlogtie ol Aeademiei Repubiicli Svefaiicte Rozania).

vapiocript received & June 1966
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Fig. 1. iiuman embryo fibrob.as 4+ innoculated with vaccinal
lea, 16 hours after 1n;eculon. Ob. hO. 0Ce 1o
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Fig. 2. Hela cells, 12 hours after innoculation with vaccinal

Virus, b. LLO, 00070
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