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abundance. However, N bruchi 1s reported to
winne better at lower tempceratures when compared
i N, ewhhornige,  which prefers  warmer
temperature” ', Therefore release of both species of
weevily 1y recommended in parts of the country
where Jow winter and high summer temperature,
prevasl,

The author s grateful to My N. Chandrasekhar for
techmical assistance.
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CELL CYCLE AND SISTER CHROMATID
EXCHANGES IN VIRUS-INFECTED CHINESE
HAMSTER OVERY CELLS

J. M. CHIPLONKAR, R. P. DEOLANKAR?™ and

S. V. GANGODKAR*

Nartonal Tissue Culiure Faciity, Department of Zoology,
University of Poona, Pune 41} 007, Inda.

*Dwiston of Tissue Culture and Cell Biology,

National Institute of Virology, 20-A Dr Ambedkar Road,
Purne 411 007, India.

I! was shown earher! that herpes simplex virus

types | and 2 (HSV-1 and HSV-2), vaccina
virus and simian virus—4) (SV-30) nduce sister
chromatid exchanges (SCEs) in Chinese hamster
ovary (CHQO) cells. With a view to studying the
events which can potentially induce SCEs In virus-
infected cells, CHO cells were infected with these
viruses and the frequencies of SCEs were monitored
at varfous times thereafter. This allowed virus-
specific events 10 be sequentially and sclectively

superimposed on the cellular § phase. Resufts of
these studies are deseribed here.

CHO cells were grown n the presence of
S-bromodeoxvuridine (BUAR. 1 pg mt) for two cell
cycles durnmng logarithmic phase. The cultures were
inoculated with 2logs ¢ach of HSV-1 (753166),
HSV-=2 (753167). vaccma (671061} and SV~40
(776). and ncubated at 37°C for varous periods
from | to 15h. ¢-Metaphase chromosome prepa-
rations were made with a 2h colchicine treatment
(0.05ug'mb. Sister chromaud difterential staming
wias carnied out by the fluorescence-plus-Gremsa
technique=, with minor modifications. Thirty well-
spread metaphases. each contammg 21 chromo-
somes {stem-line population). were scored from
every sample,

The 1esults obtaned fiom three identical expen-
ments are summanzed in figure 1, SCE frequencies
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Figure 1. Frequenaies of SCEs in virus-infected
CHQO cells in relation to the tme of infection duning
the cell ¢cvcle. Each point represents average of YU
observations from 3 identical expenments. Control
SCE trequencivs are normalized to zero. SCL
frequencies denoted by symbols O do not ditter
stgnificantly while those denoted by symbol @ ditfer
significantly from the base level (£ < 0.01)
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in virus-infected cultures were plotted as increase
over the control frequencies. It can be seen that in
cultures infected with HSV-1, HSV-2 and vaccinia
virus, the SCE frequencies showed no change up to
7h before harvest (hbh). At 8hbh. there wius 4
sudden rise over the base level SCE frequencies
(P <<0.01). These elevated SCL frequencies were
thereafter maintained up to 15hbh. SV-40-infected
cultures exhibited a similar profile although the rise
appeared shghtly later, around 10hbh,

The expertmental protocol included a set time
frame of 25h for BUAR labelling. During this
pernod, metaphases with a history of BUdR incorpo-
ration in. two consecutive rounds of DNA replication
could be obtained from uninfected control as well as
virus-intected cultures, as evidenced by differential
statming of sister chromatids. This indicated that
delays of significant consequepce to the cell cycle
may not have been introduced as a result of virus
infection. Therefore, superimposition of virus
infection time points directly over cell cycle phases
(expressed as hbh), would provide useful temporal
correlation.

The above resuits therefore indicated that when
the cells were infected in G2 or late S, there was no
increase in the SCE level. On the other hand, when
the infection occurred in early S or G1, orin G2 of
the previous cycle, there was a significant increase
in the SCE level. It appears from these observations
that for increase in SCEs in virus-infected cells, a
major part of § phase must follow virus inoculation.
The observations further indicate that the event(s)
responsible for SCE induction must appear relatively
early after virus infection.

It 1s interesting to note that strikingly similar pro-
files for SCE increase were observed with all the
viruses used. rrrespective of differences in their
nature, replication mechantsms and Iytic/trans-
formation cycles. Vaccinia virus multiplies in cyto-
plasm, while HSV-1 and HSV-2 multiplication
involves the nucleus; CHO cells are non-permissive
to SV-40 virus multiplication, but can be trans-
formed by this virus. It is, therefore, apparent that
some event(s) common to or similar in the infection
processes of all these viruses may play an important
role in the induction of SCEs in CHQO cells.

A companison of SCL profiles for ultraviolct- and
mitomycin-C-treated cells has been made by
Shafer®. In the former case. the profile appears to
closely follow the pattern of cellulur DNA synthesis,
while in the latter case, it does not. From these
studies a distinction has been drawn between the
longevities of lestons introduced in the host DNA

and their contribution to the formation of SCEs.
Lesions caused by mitomycin—C treatment during
Gl phase appear to remain unrepaired for [onger
periods, and the damaged DNA s carried tnto the
subsequent S phase. Such lesions may lead to SCEs
employing “bypass’ mechamsms. Therclore, mito-
mycin-C treatment leads to elevated levels of SCE
in G1 phase. On the other hand. lesions induced by
UV appear to be short-lived. Therefore such lestons
inflicted on Gl DNA could be repaired duning the
same phase, and the possibility of damaged DNA
being carried into the S phase 1s eliminated. Thus
such lesions do not lead to SCEs, and. consequently,
SCE profiles during G1 phase do not show eleva-
tions. For both mitomycin-C and UV treatment 1n
the later part of S and in G2 phase i1s not expected to
generate SCEs because lestons remain unexpressed
in the absence of a following synthetic phase.
Consequently no rnise in SCE frequencies can be
cxpected during late S or G2 of the last cvcle. How-
ever. long-lived lesions inflicted during this part of
the penultimate cell cvele may be carnied over to the
S phase of the last cell cycle. In this event, it may be
expected that treatment during G2 phase of the
penultimate cycle would be expressed as elevated

SCE level.

Since the elevated SCE frequencies were main-
tained in Gl phase in the infected cells. it was
apparent that these profiles did not foliow the
pattern of cellular DNA synthesis. In this respect,
these profiles were comparable to those obtained
after mitomycin-C treatment’. By analogy. there-
fore. DNA damages introduced in the virus-infected
cells can be considered to be long-lived lesions: any
short-hved lesions. of the type induced by ultra-
violet 1rradiation probably do not play anv role in
the formation of SCEs. Furthermore, the SCE pro-
files also suggest that processes modulating the
unreplicated host DNA™ are more likely to oceur
dunng the production of virus-induced SCEhs.

The specific carly molecular event(s) i virus-
infected cells which would introduce long-lived
lestons 1 the unreplicated host DNA and thereby
induce SCLEs s stll to be identified. Nichols ¢ of®
have shown the coincident appearance of T-antigen-
positive cells and higher SCE frequencies in four
SV-d4U-transformed  human  diploid  fibroblast
cultures a few passages after transformation. This
may be a pointer, However, the present studies
indicate thut the cause of SCE induction may well
be restricted to the very early stages of virus infee-
hon.
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15 December 1987; Revised 14 April 1988 RESIDUES OF GENTAMICIN IN BUFFALO

~ CALVES (BUBALUS BUBALIS) AND DOMESTIC
1. Chiplonkar, J. M. and Gangodhkar, S. V., Curr. FOWL (GALLUS DOMESTICUS)

Sci.. TyxH, 8§, 350,

Perry. P. and Wollf. S., Narure (London), 1974, SATISH K. GARG* and B."D. GARG

253, 156. Department of Pharmacology, Haryana Agriculiural

3. Shafer, D. AL, In: Sister chromand exchange, Untversity, Husar 125 004, Indig
(ca } A. A. Sandbers. Alan R, Liss Inc., New * Department of Physiology and Pharmacology, College of
. . e ' N Verertnary Science, H. P. Kvistu Vishva Vld}ﬂt’ﬁ}ﬂﬂ

York, 1982, p. 67, Palampur 176 062, India.
4. Panter, R, B., Murar, Res.. 1980, 70, 337.
Nichols, W, W., Bradt, C. §.. Ton. L. H . GeEnTAaMICIN 1s one of the broad spectrum antibio-

Godley, M. and Segawa. M., Cancer Res.. 1978, tics and has gained considerable importance in
18, Yol vetertnary medicine dunng the last decade. Detailed
pharmacokinetic studes of gentamicin have been
conducted in varnious mammals, some of the avian
and lower vertebrate species. However, the data on
the tissue persistence of gentamicin following multi-
ple parenteral admintstration 1s only hmted to
human beings', guinea pig foetuses”, sheep’ and
cows®. Inspite of the availability of a good deal of
data on the therapeutic efficacy of gentamicin in
many diseases, this antibiotic has not yet been
approved by the Food and Drug Admnistration
(FDA) for chnical use in food antmals. Knowled e
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Figure 1., Concentration of gentamicin in body tissues and fluids of buffalo calves administered with a
loading dose (6.22 mg/kg, im) and maintained with 5.06 mg/hg (im), every 8 h daily, for seven days,
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