
Trends in Life Sciences (India) 
2004, 19(2)  : 79-84

Cisplatm induced genotoxicity in swiss albino mice.

T.K. GEETHA and I.K. PAI
Department o f  Zoology, Goa U niversity, Goa-403 206 India.

Summary

C isplatin  [c is-D iam m ine dichloro- 
platinum (ii)] is a divalent, inorganic, water- 
soluble, platinum-containing complex. It has 
broad activity as an antineoplastic agent and 
the drug is especially useful in the treatment 
o f  epithelial maligancies. To fil l  in the dearth 
o f  information on it's cytotoxicity, studies 
were conducted in swiss albino mice using  
the protocols o f  sperm-head morphology and 
micronucleus assays.

The sperm-head morphology assay in 
mice perform ed in this study is a time-tested  
in vivo cytogentic assay, which is imprtant 
in the detection o f  those agents inducing

Introduction:

A wide range o f activities occur in the 
cells o f  an organism . One o f them is cell- 
division. A control mechanism exists in the 
cell w hich d ic ta tes w hen the cell should 
divide and when it must stop to divide. When 
a cell undergoes changes leading to certain 
physio log ical d istu rbances, the contro l 
m echanism  fa ils  and the cell repeated ly  
divides whtn it should not. This character o f 
dividing at the wrong time is passed on to it's

mutationa or causing damages in germ cells. 
The micronucleus test conducted in this study 
is also an in vivo assay, devised by Schmid, 
(1975), which measures the clastogenicity. 
C um ulative cy togenetic  dam ages can be 
assessed because micronuleated erythrocytes 
p ersist in the circulation. I t was observed  
that the number o f  sperm-head abnormalities 
and micronuclei increased with an increase 
in the dosage upto 60ml//ml after which there 
was a decline.

Keyw ords: C isplatin , geno toxic ity ,
micronucleus, sperm-head, mice.

daughter cells which also become outlaw and 
thus repeated divisions o f the progeny cells 
resu lts  in abnorm al grow th in the tissue 
form ing neoplasm s o r tum ours. This 
uncontrolled cell growth is termed as cancer 
(Hynes, 1979; Sarin, 1986).

Rgarding surgical treatment o f  cancer, 
H om burger rem arks, is as old as surgery 
itself. In the Ebers Papyrus [{circa  1550 
B.C.) c f : Kothari and Mehta, (1973)], there 
are references to the treatm ent o f  “tum ours”
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by surgery. Radiotherapy is used in some for, 
in the m anagem ent o f nearly  60%  o f all 
cancer cases. K arnofsky (1959), defines 
cancer chem otherapy as the use o f  a 
system atically adm inistered drug that will, 
while remaining relatively non-toxic to the 
host, in terfere w ith, favourably modify or 
destroy a cancerous growth or alleviate it's 
harmful effects on the host.

In routine practice, the drugs used fall 
into tw o m ain groups, horm onal and 
cy to toxic (M alik, 1998 ; G ulhati, 1999). 
Hormonal agents are generally much better 
tolerated than cytotoxic drugs. The latter can 
cause severe m orb id ity  and even death. 
Attention to dosage, absorption, metabolism 
and excretion is particularly im portant with 
cytotoxic drugs.

M ate ria ls  and  M ethods :

Swiss albino mice (Mus musculus) o f 
6 - 8  weeks and weighing 23 - 29 gms were 
housed in polypropylene cages. They were 
fed on standard pelleted feed and water was 
given ad libitum.

C isplatin  was ad in istered  
intraperitoneally, in doses ranging from 40[xl 
to 90|j.l mixed with 1ml saline once a week. 
The contro l group and the experim ental 
groups cosisted o f  six mice each. A fter a 
recovery period o f one month, the mice were 
sacrificed  by cervical dislocation  and the 
following tests were perform ed.

a) S perm -head  ab n o rm ality  assay : The
epididym is was d issected  out and 
transferred  to a pe trid ish  contain ing 
saline. It was teased as much as possible 
and the cell suspension was trasferred to

a small test-tube. Staining was done with 
aqueous eosin. A drop o f suspension was 
taken on a clean grease-free slide and 
smeared. The slides were air-dried and 
mounted with DPX (Wyrobek and Bruce, 
1975). 2000 sperm s per anim al were 
scored for the incidence o f sperm-head 
abnormalities.

b) M ic ro n u c le u s  assay  in p e r ip h e ra l 
b lood  e ry th ro c y te s  : The peripheral 
blood was collected from the tail-tip of 
both , control and treated  anim als and 
diluted with a few drops o f saturated tri­
sodium citrate solution. The mixture was 
smeared on clean, dry slides and fixed 
in methanol for 5 mins. The slides were 
a ir-d ried  and stained w ith aqueous 
G iem sa and later air-dried again (Mac 
Gregor, et. al., 1980). 2500 peripheral 
erythrocytes per animal were screened 
for the presence o f micronuclei.

O bservations :

It was found that the percentage o f 
sperm -head abnorm alities and micronuclei 
increased proportionately upto the dose-level 
o f 60n.l/ml, after which there was a decline 
in their respective percentages. This shows 
that 60n.l/ml is the optimum dose at which 
maximum effect is observed. The decrease 
observed thereafter is interesting. Sperm- 
head abnormalities such as - long hook, bent 
hook, hook lessness, triangu lar head, 
ham m er-shaped head, etc., were observed.

The result o f the above mentioned tests 
have been show n in T ables I and 2. The 
num ber o f  sperm -head abnorm alities and 
m icronuclei was the h ighest at dose level 
60|xl/m l. The values ob ta ined , showed



T able - 1

IN C ID EN C E OF SPERM -H EAD  A BN O RM A LITIES IN G ER M  C ELLS O F M IC E
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Dosage
(U0

Bent
Hook

Hookless Long
Hook

Ham m er-
Shaped
Head

T riangu lar
Head

Banana-
Shaped
Head

M icro-
Head

O thers T otal 
No. of 

A bnor­
m alities

%

Control 55 48 53 30 64 35 15 17 317 2.6

40 67 132 161 40 200 58 89 150 897 7.5

50 65 202 252 59 547 74 18 67 1284 10.7

60 83 335 322 51 1007 98 63 22 1981 16.5

80 95 264 327 77 895 86 51 6 1801 15.0

90 75 209 631 69 433 83 27 — 1507 12.6

12000 sperms scored / group

t values fo r the  incidence of sperm -head  abnom alities

Dosage

Oil)

t  values

Control 0.0

40 5.57*

50 1.74

60 1.48

80 1.51

90 1.63

* p < 0 . 0 1

sign ificance at p<0.01 fo r sperm -head D isc u ss io n :
m orphology assay, w hile for the .The platmum-coordination complexes 
m icronucleus test they were significant at ~  ̂ , .were first identified  by Rosenberg and co-
p<0.05, p<0.01 and p<0.002,

w orkers as cytotoxic agents in 1965. They 
observed that a curren t delivered  betw een
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Table - 2

INCIDENCE OF MICRONUCLEI IN PERIPHERAL ERYTHROCYTES OF MICE

D osage

(HD

M icro n u c lea ted  p e r ip h e ra l  e ry th ro c y te s  /  2500 cells

i n h i  iv v vi

% of 
m ic ro n u c le i / 

15000 cells

Control 0.8 0.7 0.5 0.6 1.0 1.0 0.77

40 1.7 1.4 1.4 2.2 1.6 1.4 1.62

50 2.9 2.4 1.8 2.0 1.5 2.1 2.12

60 3.1 1.8 1.9 2.4 3.0 1.8 2.31

80 2.6 1.5 2.4 1.6 3.0 2.3 2.23

90 2.4 1.4 2.0 0.5 1.0 2.0 1.53

t values for the incidence o f m icronuclei in peripheral erythrocytes o f mice

Dosage
(111)

t values

Control 0.00

40 4.89**

50 6.11***

60 7.00

80 7.28

90 2.65*

* p < 0.05; ** p < 0.01; *** p < 0.002

plaiinum electrodes produced inhibition o f 
E. coli proliferation. The inhibitory effects 
on bacterial replication were iater ascribed 
to the fo rm ation  o f  ino rgan ic  p la tinum - 
coniain ing com pounds in the presence o f 
am m onium  and chloride ions (R osenberg

et. ah , 1965, 1967. Hardm an and Lim bird, 
1996). cis-D iam m inedichloroplatinum  (ii) 
(C isp la tin ) w as the m ost ac tive o f  these 
substances in experim ental tum or system s 
and has proven to be o f  great clinical vaiue 
(R o sen b erg , 1973 c f  : H ardm an and
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Lim bird, 1996).

Cisplatin has become the foundation 
fo r cu ra tiv e  reg im ens fo r advanced  
testicu lar cancer and has notable activ ity  
against ovarian  cancer and cancer o f the 
head and neck, b ladder, oesophagus and 
lung. Interestingly, the drug also sensitizes 
cells to the cy to toxic effec ts o f  rad ia tion  
therapy (see Person and Raghavan, 1985 c f 
: Hardm an and L im bird, 1996).

Sperm atogenesis in m ice produces 
highly structural sperm  ceils whose head- 
shapes have been  show n to be under 
genetic  co n tro l. Induced  sperm -head  
abnorm alities are due to altered  function 
o f  the gene req u ired  fo r no rm al sperm  
developm ent.

S perm -head  m orpho logy  assay  in 
mice, perform ed in this study is an in vivo 
cytogenetic assay which is im portant in the 
de tec tio n  o f  those agen ts w hich  cause 
mutations in germ cells. A number o f germ- 
cell m utagens have been reported  by this 
test.

The m icronucleus test conducted in 
th is study is an in vivo  bone-m arrow  test 
w hich m easures the c la s to g en ic ity . The 
micronuclei are formed from chromatin and 
chrom osom e lagged  beh in d  du ring  
anaphase which could be detected easily in 
ery th rocy tes. A ssessm ent o f  cum ulative  
cytogenetic dam age can be done because 
m icronucleated erythrocytes rem ain in the 
circulation .

A stead y  in c re ase  in  sp erm -h ead  
abnorm ality and inductions o f  m icronuclei 
is seen to be d irec tly  p roportional to the

concentration  o f  the drug used upto 60^1/ 
ml. The p robab le  dec line  a f te r  6 0 |il/m l 
indicates that 60|il/m l is the optim um dose 
to bring in changes in gam etic cells , after 
w hich, h igher doses turn  to be co u n te r­
p ro d u c tiv e . T hese  o b se rv a tio n s  are  in 
accordance w ith the ea rlie r  observations 
m ade by Pohl and R o th er (1 9 5 3 ), who 
ex p la in ed  b ip h a s ic  e ffec t o f  g row th 
regulators and Garg and M ehrotra (1977), 
who described the reason for such kind o f 
b iphasic action  o f a chem ocal m olecule.
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