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tfoet of BM awedronm v Contimuous troad
ment withe BAM resulted o chromosomal stickiness
and other spindie abvormalities momost of the divi
sion lpures examimed e virious sameples (Fig, 20,
Metaphases and apaplases with multipalar spindles
were seen frequently (e 2w My anaphises
staves also showed chromatin bridges (g, 2b) and
lagoing chromosomes. In Tater samples, the chroma-
tin becomes less clear and seems to be  clumped in
irregudar masses (e 20). Some metaphases and
anaphases 1 samples up to 16 he BM freatment re-
vealed presence of nucleolus like material (g, 2¢).
Micronuclei were also occusionally seen in samples
collected alter 12 he BM trentment.,

feeovery from BA trecatient In ceneral, the
mitotic index 1s nol much altercd during the recovery
periods after BN treatment of 2 b, The metaphase
chromasomes in the 2 hy vecovery sample are highly
condensed (Fiee 3 while those i ¢ he and later
recovery samples show normal condensition (P,
Iheer The recovery saomples ol 2 and 6 hy show
clirnmatid and gochramatid gapam some nictaphases
(Fig. 3b).  However. these are not o oseen in
fater recovery periods, The centromeric regions of
metaphase chromosomes scem to be the regions
most affected by <hort B treatment  The centro-
meric regions of dilferent chiromosames show sticki-
ness and are often drawn together in groups lorming
roseites (Fie, 3c). Also, in some ol the metaphase
plates. the centromeric regions of all chromosomes
are seen Lo he attenuated (Fig. 3b) and often the sister
centromeres  show  precoctous  separation, These
effects an centromeres e commonly  seen in 6 hy
recovery sample hut Tater metaphases appear tearly
norptal. Thus i appears Lthat complele  recovery
fram effects of short BM treatment is achieved after
culturing the cells i BM-free medium for periods
longer than 6 hr.

SIS

Discussion .

The major eflects of a prolenpged BM treatment
on mitetic colls of mongovse appear to be on chro-
mosome  coodensation anmd  spindle organisation.
Chraomosomaf aherrations were conspicuously rare
in BM treated cells. MeGill e «/®. have suggested
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Fie. 3 — Partial metaphases from” 2 and 6 he recovery samnples
a%ter 2 hr benzamide realment, ) |1f}1!1§} nodensed chromo-

omes seen in 2 he recosery sample; (y creching of  cens
romert reeions ol all chroowsomes and chro atid cap in one
chromosome  Garrev o in hr recovery samphosand (o) sticki-
ness ol cenlroimern oo resalime mnoroseties of graaps ol
chiorosinies s &y jecosery sample

REMZAMIDE ON ANITOSIS & CHROMODSOMES

that the stickiness of chromosomes and presence of
anaphase hridees after treatment with cerfain clasto-
rens may he doe to ghnormal candensation of chro-
matin o that heils of different chromnsomes may get
trapped and entaneled with each other, Presumably,
the BM treatmient also disturhs the normal chromo-
some condensation moa simdar manner  which
resulfs in chromosomes stickiness and anaphase
bridees as noted by us in continuously treated cultures.
McGill ef el % and Pathak ef «l%, discussed the role
ol chromosome  stickiness o causing  chromatic
hreaks at later stages, presamabily an 2nd division
cycle. o the present malerial contimuously treated
cells did not display many bhreaks. although chro-
mosome stickiness wias very commonly scen. It
appears that after a prolonged BN treatment, most of
fhe mitotic cells are so hadly damaged that they do
nat enter 2nd mitosis and thus any patential aberra-
ton is not seen, The gpradual decline in the relative
abundance of anaphases and also the preponderance
ol pbmormal division figures in fater BAM treated
samples are mdicotive ol mitotoxicity of henzamide.
Hewever, the breats cesultine from anaplase separa-
fion of sticky chromosames” i BN freated cells are
prestmably mamifest o mictonucler seen in some
fterphane colts in somples collected alfter 12 hr BM
treatnrenl,

Fdlect of BM on chromasome condensation is also
evident in the recovery expersment. In the 2 hr
recovery sample, colehicine was cdded 1o the cultures
immediately after removal of 15M so that different
metaphases wonld have recovered for O to 2 he after
the BM treatment. In this sample, metaphase chromo-
somes were seen to be highly contracted whereas in
0 hroand biter samples. the overall condensation of
niet o phase chromosomes was as in normal colehicine
fre ted cells. 1t mav. therefare, be supgested that
the Gy phase is the sensitive period, dunng which
prosence ol BA may cause excessive chromosome
caovdensation, Presence of accasional saps in 2 and
6 I recovery, but not o later samples. also indicates
the sensitivity of late § and Gy period. 1o BM.

The stickiness and clongation [ centromerie
regions i onongeoose chromosomes ~cen during re-
covery after 2 hr BM treatment, is vory interesting.
Apain <inee these effects an centromeres are not seen
m later reenvery periods, it appears that the action of
HAT on centromerie regians necurs specilically either
dring late S tthe time when centromeric regions are
rephiciitme® o b G, The nnderlying eauses for
these elTects on contromeres are not known bt jts
interesting ta note that a similar stickiness of centro-
meres of different chromasomes js not induced by
BN 0 Rettrns rettny although centromernie elangation
is observed?. Thus the clTects scen in present  stody
muy he due to some specific feature of centromeric
oreanization of niongoose chromosnmes.

I peneral, the recovery experiments thus suggest
that the short tlerm elfects of BM on mongoose
chromosomes mny he restricted to Iate 8 and G,
periods since the samples collected after 6 hr recovery
1w pear normal mitosis, Presence of multipolar
spindles and disorganized metaphasc. and a decrease
in anaphase frequency ynoecells continuously exposed

to BV for lonp periods are mdicatve of effects of
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BAL on the mitatic apparatus, While examinmg the
cflects of cthndiom brontde, NMeGill ef af.® observed

vartous spindle and tentriolar abnormale es and
suppested that the abnormal spindle arganization in
treated cetls wav be due o abmormal hehaviour of
centricles (also see et 8Y Presence ol similar spindle
abnorouditics o the BAM freated mongoose cells thus
sugeest it hke ethudivm bromide® BM may  also
alter contriolar arganization,

The prec e mode of action o BM on mongoose
cells i not knowo. o dipteran polytene cells, BM
strongly inhibits chromosomal RNA synthesis in
preference to nucleatar svnthesis'™ . However, in
mammalian cells, a similar action of BM muav not be
present, since it has been observed in our Jaboratory
that even n profonged incubation of Hela cells in
presence of BAM dees not have any significant eflects
on RNA synthesis®. Therelores it appears that the
effects of BM on moneoose mitotic cells may not
be due to any majer disturbances in cellular RNA
synthesis. Homay be noted in this context that acti-
nomvein Do strong inhibitor of RNA synthesis
mduoces cross-hands o treated metaphase chromao-
somes?, while no crass-hands were BN
treated monpoose chromasonmes,

Korohoda and Wohlfarth-Bottermana® iave aohser-
ved that in plasmodia of Phespres BM can induce

SELIL W
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local relavation by degradation ¢ mactomyosin librils.
Nevo of of. ' have reported disruption of jealated
mitotc spindle of sew-urchin cees by treatment with
several amides, I oview of these reports and  our
presentobservations on the virrious mitotic ahnormali-
ties induced by BM m monpoose cells, it would  be
interestine to examine the elfects of BM an micro-
tubules and other cellutar contracule elements - in
mamtnalion cells,
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