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Abstract 
         To evaluate a possible relationship of maternal exposure to capsulation during postimp-
lantation embryotoxicity, SWR pregnant female mice were injected intraperitoneally on day 4 

of gestation with 7mg/kg cisplatin or with saline (0.4 ml) for the control group. Embryos were 

collected after 24h 48h, 72h, after injection. ultrastructural sections were used to investigate the 
mitochondria and the nuclear changes Both the mitochondria  and the nuclei  were damaged 

specially 48h and 72 h after injection they may be related to cytotoxicity of the drug. 
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Introduction
         Cisplatin has been approved for 

clinical use on limited basis in treating  

testicular and ovarian tumors (Rozencweig 

et al 1977) it is a highly cytotoxic drug first 
discovered by Rosenberg (1975)during his  

study on the effect of electric field on the 

cellular growth. 
         It has been reported to interact mainly 

with the nuclear compartment where it 

blocks DNA replication and separates the 
tow components of the nucleolus (Pinto and 

Lippard, 1985; Burhn et al 1991). 

         However, effective chemotherapy 

with cisplatin alone or in combination with 
other drugs on a wide variety of animal and 

human tumors is still not free of side effect 

effects  such as kidney toxicity, gastroint-
estinal, nephro and neurotoxicity and also 

embryo toxicity, (Rosenberg, 1985; 

Mollman, 1990;Amand and Bashey, 1993). 

         We now believe that cisplatin coordi-
nates with  DNA and  this coordination 

complex not only inhibits replication and 

transcription of DNA, but also leads to 
programmed cell death (called apoptosis). 

         The primary action of cisplatin is on 

DNA resulting in the inhibition of DNA 
synthesis. The cytoarchitecture of the nuclei 

and cytoplasmic organoids  may be expec-

ted to be altered after treatment with cispla-

tin (Aggarwal and Sodhi 1973; Rosen et al, 
1992) 

         This presentation,which  is based on 

electron microscopy studies, is an attempts 
to elucidate the effect of cisplatin on normal 

embryo cells to explore some possible 

avenues that can be followed to combat its 

toxic side effects. 

 

Material and Methods 
         Inbred normal SWR/J male and 
female mice, 8-10 weeks old and weighting 

28-30 g, were used throughout this study. 

Animals were kept and bred in environm-
entally controlled room with a temperature 

of 22±cº a relative humidity of 45 ± 5% and 

light /dark cycle of 10/14h mouse food 
commercially available and water was 

offered ad libitum. 

         In each box 4-5 milliparous females 

were caged together with a single male .The 
females were examined each morning for 

the presence of vaginal plug; the day that 

plug was detected was considered as day 0 
of gestation and the pregnant females were 

placed in separated cages. 

         A total of 30 pregnant females were 

used, and divided into 6 groups 5 females in 
each. 

         Group I, II, II, were treated with a 

single intraperitoneal injection of 7mg/kg of 
Cisplatin in day 4 of gestation and with 

0.4ml normal saline in group IA, IIA, IIIA, 

as control group for each group. 
         Female mice were killed by cervical 

dislocation after 24h in groups I, IA, 48h 

for groups II, IIA, and after 72h for groups 

III, IIIA. 
         The abdominal cavity wall for each 

female was opened and both uterine horns 
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were properly exposed to their full extent. 

The fetuses were removed and fixed for 

transmission electron microscopy. 
         All embryos were fixed in 3% (V/V) 

Glutraldhyde buffer. The specimens were 

dehydrated ingraded ethanol, transferred to 

propylene oxide and finally embedded in 
araldite (serva) embedding medium. 

         Ultrathin section were stained with 

methylen blue and azure A, whereas ultrat-
hin sections were contrasted with uranyl-

acetate and lead citrate before examination   

The sections were examined photographed 

by a JEOL 1200 EXII transmission electron 
microscope.) 

 

Result and Discussion 
         Electron micrographs showed that 

cisplatin treatment produced  elongated 
mitochondria with irregular cristae with 

permanent sings of disintegration in cells of 

embryo taken from female after 48h group 
II (Fig 2 a,b,c)compared to control group 

IIA (Fig 6a). 

         In group III (72h) some abnormal 

mitochondria exhibit extensive vacuolation, 
disappearance of cristae and dilated  

mitochondrial membranes, also specific 

mitochondrial lesion and mitocondrial 
degeneration was observed in this  group 

(Fig 3a,b) compared with control (Fig 7a) . 

          Damage of mitochondria was started 
in group in group IA(24h)  (Fig1a) compa-

red to control(Fig5a ). In this group the 

mitochondria appear to start the morpholo-

gical changes . 
         The nuclei of a cell embryo from 

treated females (group IIA) shown 

condensed chromatin scattered in the form 
of distinct chromocenters (Fig 4a). A 

substantial increase in the number of 

perichromatin granules was noted .  

         Perichromatin granules with dense 
granular element in the nucleolus , a lot of 

lysosomes with vriable sizes could be obse-

rved with highly disintegrated cytoplasmic 
organoids specially RER. Vacuolated nucl-

eus with marginal chromatin and irregular 

nucleolus   was noted also in the group IIIA 
(Fig 4b) compared to control (Fig6b, 7b,). 

         Nuclear lesions when detected in 

treated groups showed  highly compact and 

often segregated nucleoli as well as nuclear 

degenerative changes which were charac-

terized by chromatin margination, loss of 
nuclear organelles, dissolution of nucleolar 

structure and the appearance of dense 

granular element throughout the nucleop-

lasm, (Fig4b) compared to normal structure 
in control (group. IIIA)(Fig7b). On the 

other hand there are no changes in the 

nucleus in-group I (24h) compared to 
control in groupIA. (Fig 1b, 5b). 

         In the present study there is a marked 

damage and many  changes in mitochondria 

and nuclei these changes  may be due to the  
toxic  effect on glutathion was  early event 

for oxidative stress on mitochondria 

because cisplatin induces depletion in 
glutathion  and cause lipid perioxidation  

and increased of lipid peroxidation of 

mitochondrial, these depletion of glutation 
(gsh) was an early event and appeared to be 

determinant step in this oxidative stress to 

mitochondria (Zhang  and  Edward, 1994). 

         Also Zhang and Lindup (1994) 
showed that cisplatin added in vitro 

markedly depleted the protein -SH groups 

of mitochondria and inhibited Ca uptake by 
the mitochondria, and that it also collapsed 

the mitochondrial potential capacity . 

         The main finding of this ultrast-
ructural study is that the mechanisms invo-

lved in the embryotoxic effects of these dr-

ug appears to be connected to an interfere-

nce with the functions of the nucleic acid.  
         It has been reported that cisplatin 

creates and interstand DNA cross link 

(.Giavini et al 1990, harder, 1970).  
         Pinto and lippard, (1985) and Bellon 

et al (1991), mentioned that the interact of 

cisplatin mainly with the nuclear compar-

tment where it blocks DNA replication and 
separates the two components of the 

nucleolus.  

         In conclusion, the present morpho-
metric study has shown that treatment of 

pregnant mice with cisplatin gives rise to 

highly affected mitochondria ,nuclei and 
nucleoli and these noticeable changes may 

be due to the direct toxic effect of cisplatin 

on glutathione, lipid perioxidation , bloking 

of DNA  replication and interference with 
the functions of nucleic acids .  
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FIG1) 

Electron micrograph of mice embryo cell after administration of cisplatin (7mg/kg) in day 

4 of gestation and killed after 24 h after administration showed beginning of 

mitochondriol  damage with normal nucleus and few number of lysosomes (a&b) (X15500)  
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(FIG 2) 

Electron micrograph of mice embryo cell after administration of cisplatin (7mg/kg) in day 

4 of gestation and killed after 48 h post administration 

Showed Mitochondrial deformation, elongation, and disintegration. (X15500) 
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(FIG3) Electron micrograph of mice embryo cell after administration of cisplatin (7mg/kg) 

in day 4 of gestation and killed after 72 h after administration 

Showed characteristics Mitochondrial lesion and degeneration, vacuoliation,  

accompanied by disappearance of cristae. (X15000) 
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(FIG 4 a) Electron micrograph of mice embryo cell after administration of cisplatin 

(7mg/kg) in day 4 of gestation and killed after 48 h after administration showed increased  

perichromatin granules,  with dense granular element in  the nucleolus. (X5000) 

 

 
 
 

(FIG 4) b Electron micrograph of mice embryo cell after administration of cisplatin 

(7mg/kg) in day 4 of gestation and killed after 72 h after administration 

Showed vacuolated nucleus with marginal chromatin and irregular nucleolus   

(V)(X5000) 
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 (a)(X15000) 

 

 
 

(b)(X5000) 

(FIG 5) Electron micrograph of mice embryo cell after administration of normal saline 

(control group) in day 4 of gestation and killed after 24 h after administration showed 

normal structure of mitochondria and nucleus. 

With different sizes of lysosomes  
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(a)(X15000) 

 

 

 
 

(b)(X5000) 

 

(FIG 6)  Electron micrograph of mice embryo cell after administration of normal saline 

(control group) in day 4 of gestation and killed after 48 h after administration showed 

normal structure of mitochondria , lysosomes and nucleus. 
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(a)(X20000) 
 

 

 
 

(b)(X6000) 

FIG 7) Electron micrograph of mice embryo cell after administration of normal saline 

(control group) in day 4 of gestation and killed after 72 h after administration showed 

normal structure of mitochondria , nucleus. and lysosomes 
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 الخغيزاث الحبدثت فى الويٌْكًْذريب ّالقْاٍ فى أجٌت الفئزاى الوعبهلت

 بوضبد السزطبى سيسيالحيٌْم 
 

 حسن ممدوح العشماوى
 قسن بيْلْجيب الخليت –الوزكش القْهى للبحْد 

 

 

اسخِذفج ُذٍ الذراست إظِبر الخغيزاث السيخْلْجيَ فى خاليب اجٌَ الفئزاى الخى          
ّقرذ أخرذث العزعرت . بذاء السيسالحيٌْم الوسخخذم فى عالج السرزطبى عْهلج أهِبحِوب

هي ّسى العسن علرى فخرزاث هخخلفرت ّأجزيرج دراسرت هيوزّسروْبيت ( كعن  –هعن  7)

دقيقت إليضبح الخغيزاث السيخْلْجيب ّقذ ّجذ اى كل هي الويخْاكًْذريب ّالٌْاة ّالٌْيرَ 
ء ّلِذا يعب الحذر الشذيذ عٌذ إعطبء ّهعظن عصبيبث الخليت قذ حأثيزاث هي ُذا الذّا

 ُذٍ االدّيَ أثٌبء الحول 
 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

  

 


