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PRELIMINARY REPORT

ABERRAN'T FORMS OF \JARICELLA-ZOSTER \11RUS

SHIRO NII

Department of Pathology, Researcl\ Institute for. Microbi"I Discascs, Osakat University,
Yamada-1< ami, Suita, Osaka

(R"ceived July 7,1973)

In tissue culture varicella-zoster (V-Z) virus
is strongly cell-associated. An extremely small
amount of infectious virus is released into the

culturei{uid and the cytopathic effect progresses
slowly by PCripheral spread from ccll to cell.
On thc othcr nancl cell-frcc viriis obtainccl from

VCsicular fillids of varicella or zostcr patients is
infectious.

Some information on the mechanism of cell

association of the virus in vitro has been ob-

tained by electron microscopic studies on in-
fected cells by various investigators. Cook and
Stevens (1968) found that extracellular viruses
were PIeomorphic and had incomplete coats.
They suggested that the envelopes and capsids,
which they called collectively the " coat ",
were degraded outside the nucleus and this
labile coat was the principal reason for the lack
of cell-freeinfectious virus. Synthesis of faulty
coat proteins in infected cells may be the cause
of such a labile coat, or the cell may contain
enzymes that specifically attack \I-Z virus coats.
In relation to the latter. possibility Gershon,
Cosio and Brune11 (1973) stressed the To IC of
Iysosoinal enzymes and postulate <1 that the
presencc of Iysosomal enzymes and \I-Z virtis
in the same cytoplasmic vacuoles may result
in inactivation of \I-Z virus during its egress
from the nucleus to thc outside of the ccll.

This might account for. the cell-associated na-

BIKEN JOURNAL \!o1.16,173-176,1973

tuic of this virus.

Cook and Stevens, however, thought that
the virus obtains its envelope from the inner
nuclear membrane but not from any cyto-
PIasmic structures (Cook and Stevens, 1970).
Consequently thcy considered that aberrant
forms of the virus were produced only by the
cytoplasmic and extracellula^ degradation of
thc virus. Electron microscopic observations
on V-Z virus-infected VERO cells have given
evidence of another more probable mechanism
of appearance of aberrant forms of the virus.
The present paper is on the latter findings.

In the present study, the same embedded
specimens of V-Z virus-infected VERO cells
were used as in earlier investigations (Nil,
1971b). Other procedures for electron micro-
SCOPy were similar to those described previ-
ously (Nil and On0,1971). Fig. I shows num-
erous particles present extracellularly as well
as in the cytoplasmic vacuoles. As reported
previously (Cook and Stevens, 1968; Gershon
at a1. , 1973), PIGomorphism of V-Z virus is
evident and various aberrant forms can be seen.

The proCCss of envelopment of the virus was
observed at thc inner nuclear membrane and

also in the cytoplasmic area (Nii, 1971a), and
capsids enclosing an electron-dense core were
frequently seen iit the cytoplasm, although
pictures of these are not illustrated here.
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Occasionally peculiar sites were detected in
the cytoplasm with accumulations of electron-
dense masses, reduplicated membranous struc-
tures and dense bodies of variable sizes. Fig.
2 shows one of these sites in the cytoplasm.
A duplicated membranous structure, indicated
by an arrow seems to be in the process of for-
mation of a so-called aberrant form of V-Z
virus and the inner membrane encloses some
electron-dense material which delineates two
vacant areas inside of the membranous struc-

ture. No viral capsids are seen in this figure
but they were occasionally seen in such sites.
The dense bodies observed here resemble the

particles seen in Fig. I. Fig. 3 illustrates two
duplicating membranous structures. Dupli-
cation of the left one seems to be almost coin-

PIete. Presumably complete encircling of the
inner membrane of the structures would result
in formation of a so-called aberrant form of

V-Z virus while the outer counterpart would
become a vacuolar membrane enclosing the

The data presented here strongly suggest
that electron-dense bodies and aberrant forms

of V-Z virus are produced in the cytoplasmic
Moreover, budding of these particles

and of viral capsids in the cytoplasm seem to
take place by essentially the same mechanism.
This new hypothesis on the formation of aber-
rant forms of V-Z virus by no means contra-
dicts the idea that the coats of V-Z virus are

incomplete and fragile.
Formation of dense bodies in the cytoplasm

Inner one,

area.

^.

FIGURE I. Part of a PERO cell i, !Iected tufth the Morn, "o strain of P-Z Din, s. The in@,, y an^us particles seen
extracellt, Iany mad in cytopl"s, ",'c odeno!es exhihit coilside, able PIeomorph, \, n. Most partt'c!es are dealoid of a
Cupsid or core (,,,, I Illstend the inside of these e, we/opes I'S filled 001'111 electron. dellsc 111"tentr!. Some pm ticles shoto
breakage of e, ,"elopes <111, I t, Jean I'd or ,,,, e, ,"elope ,,,,,! a cupsid toilh or tollho, ,t ",, "!ect, o11-dense core.
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FIGURE 2. A VERO cell tidected toith the Mishima strain of V-Z virus. ACc"mr, lotion of electron-de, ,se material
electron-dense bod, bs @71d d, ,PIic@tio, I of meinbroilo, ,s structures ore seen in port of the cytoplasm. The arrow indi-
cates dartl, butto, , of a mein branoi, $ structure tuftich perhaps sho?us the process of formation of a so. culled aberrant
from of I'-Z intr, ,s

of infected cells is not peculiar to V-Z virus.
Recently Craighead, Kanich and A1meida
(1972) investigated the inorphogenesis of dense
bodies produced in the cytoplasm of cells in-
fected with cytomegalovirus and the same
phenomenon was also reported by us with a
herpesvirus of turkeys (Nii, Katsume and Ono,
1973). Further detailed studies on the aber-
rant form of V-Z virus will be published CISe-
where.

>

FIGURE 3. Tzuo di4pficated 711e, "670,101, s sty, ,ct!,, es
found i" the cytoplasm of a VERO cell flat'ect, d tufth
the Mari, ,,, o styni, , of P-Z of, i's. The st, '11cti, ,es are
thong/it to be , elated to the PIOcess of 1011, ,'11/01i of
aberru, ,1.10, ,, 13 of I'-Z an^'lis
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