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ABSTRACT 
     Carbamazepine is an antiepileptic drug used widely for the treatment of epileptic 

seizures and neuropathic pain. Several malformations in humans, mainly polycystic 

ovaries, have been reported as a consequence of its use during pregnancy. The 

association between maternal use of carbamazepine and pathology of the ovary has not 

been very well understood. 

    The purpose of this study was to examine the association of oral administration of 

Carbamazepine during pregnancy and the histological changes in the ovaries of mice. 

     Timed-pregnant mice were divided into experimental and control groups. 46 mice in 

the experimental group received daily oral of 15 mg/kg of carbamazepine via intragastric 

tube on gestational days 0 to 18. 06 mice were used as control group. They received 

normal saline via the same route. Dams underwent laparotomy on pregnancy days 13,15, 

and 18 and the ovaries were collected. Routine histological processing of the ovaries 

histology of paraffin sections stained with haemotoxylin and eosin ,  were conducted. 

     The ovary under the effect   of the drug, there was signs of degeneration and necrosis 

in tissues of the cortex, medulla and the surface epithelium. Dramatic decrease in the 

number of ovarian follicles compared with the control group, with numerous small 

collections of fluid (follicles). There was noticeable decrease in the space of antrum and 

damage to the corona radiata in these follicles. 

     This study, to the best of our knowledge, showed that oral administration of 

carbamazepine at therapeutic comparable human doses during organogenesis can cause 

many disturbances in the process of oogenesis.  Poly cystic ovary was ultimate results of 

carbamazepine .The consequences of these findings has to be noticed when 

carbamazepine is administered during human pregnancy. 
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 خلص :المست
انكبرثبيبسثٍٍ ْٕ احذ الادٌٔخ انًسزخذيخ فً علاط انصزع َٕٔثبد انزشُظ ٔانزٓبثبد الاعصبة انًصبحجخ     

ْذا انعمبر حذٔس حبلاد عذٌذح يٍ انزشْٕبد كعٕارض عبَجٍخ يُٓب اظطزاة انزً رُبٔنذ ثٍُذ انذراسبد   نهصزع.

 انززكٍت انُسغً نهًجٍط .

ٌغبد  انعلالخ ثٍٍ اسزخذاو انعمبر خلال فززح انحًم ٔانزشْٕبد انزً رحذس فً انًجٍط إْ اٌ انٓذف يٍ ْذِ انذراسخ 

 ٔخبصخ خلال يزحهخ اخذ انعلاط اصُبء فززح انحًم.

ٍ ٍخ ٔانزً رحٕي سزبيهلسًذ انفئزاٌ انً يغًٕعزٍٍ يغًٕعخ انسٍطزح ٔانزً رعى عشزٌٔ فأرا ٔيغًٕعخ يع    

زٌك انفى ثٕاسطخ الاَجٕة انًعذي  ثًحهٕل انًهح انفشٌٕنٕعً ,أيب حٍٕاَبد فأرا.رى رغزٌع حٍٕاَبد انسٍطزح عٍ غ

انزغزثخ فعُذ ثذاٌخ انحًم ٔيٍ ٔلذ ظٕٓر انسذادح انًٓجهٍخ ,حٍش اعزجز ْذا انٍٕو ٌٕو صفز يٍ انحًم ٔانٍٕو انذي 

كغى يٍ ٔسٌ \يهغى  93 ٌهٍّ ْٕ انٍٕو الأل يٍ انحًم, فمذ رى رغزٌعٓب  عٍ َفس انطزٌك ثًحهٕل يبئً ٌحٕي رزكٍش
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.خععذ كم انًجٍبض 91ٔ 93ٔ 91انغسى . رى عًع انًجبٌط يٍ انفئزاٌ انحٕايم نكلا انًغًٕعزٍٍ عُذ اٌبو انحًم 

انزً عًعذ نهزضجذ ٔانطًز فً شًع انجبرافٍٍ ٔانزمطٍع ثطزق انزمٍُخ انُسغٍخ انزمهٍذٌخ نهحصٕل عهى شزائح رى 

 ٍٍ.سصجغٓب ثٕاسطخ انًٍٓبرٕكسهٍٍ ٔالإٌ

يٍ  91خ  عُذ ٌٕو يهاظٓزد انًمبغع انًسزعزظخ نهًجبٌط نهفئزاٌ  فً غٕر انزكٌٍٕ ٔانزطٕر نهفئزاٌ انًعب    

كجٍز نًحزٌٕبد انغزٌجبد انُبظغخ ٔانزً ثبنزغى يٍ  رُكسانحًم رغًعب الم نغزٌجبد انًجٍط انغٍز َبظغخ يع 

 ٔحذٔس رحطى فً غجمخ انزبط انًشع  . اسدٌبد عذدْب ثصٕرح غٍز غجٍعٍخ الا آَب اظٓزد صغز انغبر

نمذ اظٓزد انُزبئظ اٌ ُْبنك يعبر عبَجٍخ رحذس فً عًهٍخ الاثبظخ ثعذ  رُبٔل انكبرثبيبسثٍٍ حزى ٔنٕ كبٌ      

ثغزعخ يمبرثخ نهغزعخ انذٔائٍخ انزً رعطى نهُسبء انحٕايم ٔخبصخ عُذ انفززح انزً رسزعذ فٍٓب الاَبس نعًهٍخ الاثبظخ 

نُسبء انحٕايم ثأخذ انحٍطخ ٔانحذر عُذ رُبٔل ا َُصحرأصٍز انذٔاء ْٕ حصٕل حبنخ ركٍس انًجبٌط .نذا غخ ٍزَ. ٔ

 انكبرثبيبسثٍٍ خلال فززح انحًم.عمبر 

 انكهًبد انذانخ: كبرثبيبساثٍٍ,رشْٕبد انًجٍط,ااَبس انفئزاٌ ,انحًم.
 

Introduction 
As a neurological disorder , epilepsy is widely distributed  among populations in the 

world
 
[1,2]. Carbamazepine is one of the antiepileptic drugs which are used to treat the 

symptoms of epilepsy. Carbamazepine is indicated for focal seizures and generalized tonic-

colonic seizures [3 ] .It is considered as a drug of choice in partial epilepsy .Carbamazepine 

can cause a range of idiosyncratic reactions, the most common of which is a skin rash. 

The goal in treating the person with epilepsy is to suppress the seizure of the patient. 

The reproductive endocrine effect of antiepileptic drugs (AEDS) should be taken in 

consideration when prescribed to the women, especially, if the anticipated duration of the 

treatment is long. 

Reproductive endocrine disorders are more common among women with epilepsy than 

among normal women. These disorders have been attributed to epilepsy itself, but could be 

related to antiepileptic-drug therapy[ 4,5 ] .  

 In order to distinguishing the side effects of antiepileptic drugs (AEDs) from the many 

other factors that influence the patients. The present experiment was planned using 

carbamazepine as monothearapy. 

The effect of carbamazepine on the histology of the ovary has not been widely studied, 

thus the present experiment was planned to elucidate the histological picture of the mouse 

ovary and relate that to the human being. 
 

MATERIAL AND METHODS  
The present study was carried out on 100 albino mice (80 pregnant female and                      

20 male).The average weight of each mice was 25-30 gm .They were kept in clean properly 

ventilated cages and fed a commercial laboratory diet. After mixing the female mice  and 

male mice the timing of pregnancy was calculated at the time of appearance of vaginal plug. 

The antiepileptic drug carbamazepine was supplied as a tablet containing 200 mg of the 

drug by Novartis AG Company. The mice were divided into two groups, control and 

treated. The treated group includes 60 pregnant female, which were given carbamazepine 

drug via intragastric tubing, once daily, at a concentration of 15 mg\kg body weight, which 

is the maximum allowable human therapeutic dose [ 6 ] . Carbamazepine suspended in 

distilled water. This doses represent minimal and maximal therapeutic doses in humans, and 

were calculated for rats according to [ 7 ]The administration of the drug started at the time 

of appearance of vaginal plug which is usually mark the day zero of pregnancy and the next 

day was considered as the day one of  pregnancy [ 8 ] .The rest of the pregnant mice (20 

mice) were considered as  duration of administration of the drug continued throughout the 

pregnancy till the allocated day for each subgroup. Maternal weights were measured daily 

https://www.sciencedirect.com/topics/medicine-and-dentistry/anticonvulsant
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throughout the experiment. Dams were observed for any signs of clinical toxicity. Females 

were sacrificed on days13, 15, and 18   of pregnancy.  The ovaries collected were fixed in 

neutral buffered formalin for 3days, to be processed for routine histological paraffin 

embedding technique. Serial 5-8 µm thick transverse sections of the fetuses were cut and 

stained with haemotoxylin and eosin [ 9 ].  
 

Results 
Effect of carbamazepine (15 mg\kg) on the mouse ovary: 

The cross sections of the ovaries in control group were surrounded by free surface 

epithelium of simple cuboidal cells. The cortex was containing several ovarian follicles in 

different stages of development, viz: primordial follicles, primary follicles, secondary 

follicles and mature follicles.The follicle was characterized by a large follicular antrum that 

makes up most of the follicle. The secondary oocyte was located eccentrically. It was 

surrounded by the zona pellucida and a layer of several cells known as the corona radiata. 

The ovarian stroma was consisting of network of connective tissue and fibroblasts.The 

medulla was merely a loose fibroelastic connective tissue containing a number of blood 

vessels (Figs. 1 and 2). 
 

 

Fig. 1:Micrograph of  Cross section of the mouse ovary of control group showing the  

cortex (C ),the medulla (MED)  and mesoovarium (MS).H &E .X4. 
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Fig. 2: Micrograph of normal structure of the ovary in the control group. The surface 

epithelium(SE), follicles in different stages of development also shown; primary follicles 

(PF),primordial follicle (PRF), secondary follicle ( SF) ,and mature follicle (MF) with an oocyte (O) 

,antrum (AN),corona radiata (CR) and granulosa membrane ( MG ). H&E stain;  X10. 
 

In treated group, the ovary under the effect   of the drug, there was signs of degeneration 

and necrosis in tissues of the cortex, medulla and the surface epithelium. Dramatic decrease 

in the number of ovarian follicles compared with the control group, with numerous small 

collections of fluid (follicles). There was noticeable decrease in the space of antrum and 

damage to the corona radiata in these follicles. Numerous mature follicles were present at 

the same time which tend to be pushed down towards the medulla. There was hemorrhagic 

spots in between the follicles. (Figs. 3 and 4).  

 

 

Fig. 3:Micrograph of Cross section in ovarian tissue of the carbamazepine treated 

group.Signs of degeneration in the cortical follicles ( C) ,sinking down of the mature follicle   

(MF)  towards the medulla was noticed .H&E stain. X4. 
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Fig. 4: Micrograph of Ovary from treated group express spots of congestion in the medulla 

(HE). secondary follicle ( SF) , oocyte (O) ,antrum (AN), The disturbance in the mature 

follicle (MF) which has reached to the surface of the ovary is represented by decrease in the 

space of the antrum . H&E stain. X10. 
 

Discussion 
The present study has highlighted the degree of damage to the ovaries of carbamazeoine 

treated female mice. The  reproductive endocrine dysfunction in women with epilepsy is an 

important issue, and in recent years there is growing evidence to support the effect on sex 

hormones of both epilepsy and various antiepileptic drugs (AEDs) [ 10, 11 ]. Focal epileptic 

discharges from the temporal lobe may have a direct influence on the function of the 

hypothalamic-pituitary axis, thereby altering the release of sex steroid hormones [10 ] .The 

most noticeable changes in the treated group were the occurance of several mature follicles 

in the ovary at the same time. Even with approaching the mature follicles to the surface of 

the ovary, these follicles were showing decrease in the antrum space with subsequent 

decrease in the antrum fluid, and damage to the corona radiata. All these signs are in fact 

signs seen in the polycystic ovary [12 , 13] .The current results are in agreement with [ 14 ] 

who pointed out that the exposure of the rats to carbamazepine  was resulting in 

degeneration to the follicular cells .The former authors also noticed apoptosis to the 

follicular cells.But in contrast to their results which stated  decrease in the number of 

follicles in the rat we have noticed increase in the number of mature  follicles but with 

inability to rupture due to lack of follicular fluid and decrease in the antrum size.In fact the 

results published by [10] gave an explination to our finding which link these results to the 

influence of the epilepsy and the drugs on the hypothalamic–pituitry like where the 

hypothalic releasing hormones are normally affect the release of FSH and LH hormones               

[ 15 ] .The present work was in disagreement with the observations reached by [ 16 ] who 

stated that histology of the ovary in both the control and  female treated by carbamazepine 

were the same.  
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