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ELECTRON MIICROSCOPE STWIA OF VFRO CFLCS I•FECTED wrn UD 5.6.535.T.0f3,35.086.3
"'iT!MALLY HO'Ki(iEEFOS %%D IIETEfROGE'WtOUS VE.EZUELAN EQUI.."

EXCEPH4ALOM•ELITIS \ IRUS
Y . Gushac.in. MY& Y TsrW. skV. L S. Sla!.14Iov, D. K. LVOV. S. M. KUPjrthk.

4 t elect-:on rF r. .fnC.e exams11.1tien C. ', V. cdlCO infected %ith a mixlure of cleinS6 a2.rJ cone \0 t 4..n.n-lral,.d 1:hat a 1h an.1 .3 h.l:rs after :noculahion simull-neo.
,:#h o-r awon oi : .'n.iucd•tvd i.r.un.• co-.rprimi• e m~ain part of Oirus partih, I-o.
•t •,.m1 $ .rt: C',.* . t in:n s••r•! .cpara.~' e. |,..di are produced. At later intertal., i
,:-d 41 2.curs after :urttcn. g-at %iruý. p.,t.d.• ar- for,.a'd containing some mater-. I L es available cea7).
It in ,.... to t,1t oi nuceo.dc. It is :u:.t-sted to name the former type of pzrtic' s

:. : ; oas" and .',e latter "Tant :fr,.s nar:icles. \n furrnat:on of potynucI.'e 4
,is ar~d gia-s ~ins pa11 letvcr 0.berves ýn the MISb infected u.:th indsj.iduat clon. 4
*e facts " tham .nwdicrn W the. €cti l 's:n g"cn st--4!1y Mercgen.ous VEE %iri's
s e neesiar. cond.tion for production of pol)Vn. I.u:d w;'ons and g:ant .irus pari,.!

MA EM MO-ICI- 0SCOPE SrD" OF VM CEM
INFEC -,I'TII HG.-O=.IEOU$ ANID E IOGZIEOUS
VIRUS OF VEIMUELAN EMUE EPEHALMMITIS

[Paper by B. V. Gushchin, Ta. Ta. Tsilinskiy, L. S. Shulehkov, D. K. LIvov
and S. M. Kilmenko, Institute of Virology D. I. Ivanovsklv, USSR Acadeay
of Medical Sciences, M.oscO; published in Voprosy Virusologii (Problems
of Virology), 18 April 1973; received by the editors 1 August 1972)

V14 * 4: 4 1 7~1- C '43, I 3j
The authors previously reported [1-3, 5, 6] th•t in suspensions ob-

tained foUlIing infection of cells with the virus of a wild strain of Vene-
zuelan equine encephalccyelitis (,=F), or with a mi.-dure of clones, two types
of virions are found to be preseAt: standard (mononucleoid) virions measur-
in 60-90 Im=. and giant virions (di- and vo.-rnucleoid) measuring !20-300 nm.
"41%hich lolvi A-1a yete Ieen ObserveA J,;, s p.. reParad 3cz A& ge c~

The present report includeq new data on the types of giant. viri=ns
formed in Vero cells infected with genetically nonhonogeneous VEE '-irus (a
mixture of clones "No. 6 and No. 8).

Material and Methods

The Vero cells were groom on Mediun 199, with addition of 1M, normal
ox serum. To infect the cellz, clones No. 6 wand !!o. 8 of the VEE virus were
used, data on which were previously published [1, 2, 5, 6].

.,1ultiplicity of innoculation during infection with single clones
was 1 toic unrit per 1,003 cells. .Zhen mixed infection was used, each clone
was introduced in the amount of I unit per 2,000 cells. The cells were re-
moved fron the glass mechanically 17, 23, 29 and 41 hours following infec-
tion. They were then washed three times in 0.15 11 solution of phosphate
buffer (pH 7.3) and centrifuged at 700 rpm for 5 minutes. The resulting
sediments were fixed in a 2.511 o.oluition of 7.utaraldehyde, 114 solution of
S004 , dehydrated, kid ... [text unclear]... in an epone-araldite mi.xture.
The sections -'crc- jre-'rared w'th a "H•xlcy" ultramicrotcr.e (Conbride, 7e -
land), c.•ntrrzt'-d ;:ith 15" solution of uranyl acetate on -. thanol [h4] and
lead citrate (7j, and, finally, studied =uder the J:'-;00-B electron micro-
scope.
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Virions Ob~served in Vero Cells Infected with Single Clo~nes and wit.) a
Mixture of Clones: A - Collection of mononucleoid virions in
intercellular space foflldng, infection; B3 - Portion of a cell
surface 28(?) hours foillwing infection with a rixture of clones;
C -PolYnucleoid vir'.on in intercellular space. Y.'a.-nification,
200•000. D and R - Part of a cell surface ...... text unclear]...
following infection with a mi~xture Of Clones. Initial stages in
the formation of giant cells. "ag.-.ificati-n,- 200.,000.
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Results

As revealed by the electron-microscope study of ultrafine sections
of Vero cells infected with single clones, 23 hours following infection with
clone No. 6, and 17 and 23 hours following infection with clone No. 8, vari-
ous stages in the formaticn of manonucleoid virus particles are observable
on the cell surfaces. At these same times there were observed inclusions
within within the cell cytoplasm, t-ese consisting of optically dense
spherical structures which evi.xently consisted of accwmulations of the
precursors of the nucleoidz. TNrenty-nine and 41 hours follc.ling infection
(in the case of both clone 1Io. 6 and clone No. 8), the greater part of the
cells had been destroyed, and the spaces between their remains had been
filled by mononucleoid virions (Illustration, A).

In the ultrafine sections of Vero cells infected with a mixture of
clones Noe. 6 and 8, 17 and 23 hours following innoculation, in addition
to the formation of mononucle oid virions (conn.ising the basi-. mass of viral
particles, it was possible to observe various stages in the formation of
giant viricns with distinctly defined nucleoids (Illustration, B and C).
It should be noted tat a najority CC the gient cells observed in these me-
dia exhibited a whole set of morphologi,ý-al signs characteristic of VE viLu-s
particles [3). In the later stages (29 and 41 hcirs follawing infection),
giant virions with distinctly defined nucleoides were only rarely observed.
Instead, on the cell surfaces and also in the intercellular spaces were
found giant narticles containing either several indistinctly different nu-
uleoids, c," ele ,.ate, ial eq•,i.le:At, .L• de:Lkito to iaueoicd ~....ta'c • •'
tration,) D and E). In all cases, giaut frnrk of this type possessed an ex-
ternal membrane.

Discussion

In 1971, on the basis of results obtained w",th use of negative con-
trast in the study of suspensions of single clones, uIone mixtures) and a
wild strain of W.Z virus (1, 2, 5, 6), the authors were able to s,,gest that
one necessary factor in the fornation of giant virions ý.. the infection of
cells with genetically nonhomogeneous TZ" virus. The d&ta given in the pres-
ent study supporus the direct conclusion that in Vero ce,.;t; infected with
clonrs Nos. 6 and 8 of VIM virus there is form.ation Lot',t of mononuelcoid
and giant virions; v:hereas, in the case of infection ;.ith sin,"le clones,
it is only mononucleoid particles which are formed.

It should be noted that the use of our nethod ba-.ed *,n ultrafine sec-
tions made it po3sible to discern certain details in thP fine structure of
giant virions of the V!1 virus. As the data given here 3ubs1tzntiate, giant
virions can be cLassed in two basic types-particles containing two or more
nuclcoids within the sam~e membrane, and particles containinj, i :n.terial of the
sam.o density as nucleoids. In this connection, it would be beirficial to
refer to particles of the first ty.-o as "polynucleoid virions", and these of
the second as "giant virus particles".
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