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Introduction 

The use of smokeless tobacco is a worldwide practice. 

Numerous variations have been observed in the nature of the 

product used as well as in the customs associated with its use¹. 

The smokeless form of tobacco consists of crudely divided 

tobacco leaf which is mixed with sugar and syrup and is usually 

packaged in brightly colored packets. The most commonly 

available preparations of smokeless tobacco in subcontinent 

region are gutka, zarda, paan, mainpuri ,gul, and mishri². 

Studies conducted on females in the region of South Asia 

have concluded that due to easy accessibility and lack of 

awareness regarding the tobacco products there is an increased 

consumption of smokeless tobacco products2,3. 

Tobacco contains several substances among them alkaloids 

are significantly present as well. Nicotine, in particular, 

represents 90%–95% of total alkaloids. Nicotine is a highly 

toxic substance and is absorbed quickly through the respiratory 

tract, mouth mucosa, and skin. Cotinine, one of the nicotine 

metabolites, has been detected in human ovarian follicular fluid 

and in granulosa-lutealcells.
4
 

 

Nicotine which is an important alkaloid present in 

smokeless tobacco was also identified in the endometrial fluid 

.Animal models exposed to toxic metabolites of tobacco have 

shown abnormal endometrial maturation
4
.Exposure to the toxins 

present in the tobacco interferes with the endometrial 

receptivity, endometrial angiogenesis and uterine blood flow
5
.  

Material and methods: This study was carried out in the Sindh 

Agricultural University, TandoJam. 30 adult female Swiss 

albino rats were randomly selected. They were divided into three 

groups (n=10in each group). Animals in Group A were kept as 

control. Experimental Groups B& C consisted of rats which 

were given 5 % & 10% of smokeless tobacco in their feed. Feed 

and water were provided ad libitum. The experiment was carried 

out for 30 days. On 31st day the animals were sacrificed by 

cervical dislocation. Uterus of all animals were removed and 

weighed. The tissue were then processed for histological 

examination under light microscopy using H & E and Trichrome 

staining methods. 

Statistical Analysis: The statistical analysis was done by using 

SPSS version 16.0. Measures of central tendency were applied. 

Chi- Square test and student-t test were applied to compare 

different groups. 

Results: A significant decrease in the uterine weight of Group B 

was also noted with a mean value of 0.596±0.009 gm. However 

a highly significant reduction in the uterine weights of the oral 

smokeless tobacco treated rats  was observed in the experimental 

group C with a mean value of 0.499 ±0.011gm as compared to 

the controls having mean value of 1.115± 0.005 gm.(p-value 

<0.001) (Table No: 1) 

Histological changes in the uterus: Examination of the uterus 

of the control rats showed the normal histological structure of 

the endometrial glands and surrounding stroma ( 

Photomicrograph No.1).A significant reduction in the size of 

endometrial gland was also observed in the experimental groups 

(photomicrograph No.2).The endometrial glands of the group C 

also revealed severe cystically dilated sub mucosal glands. 

Marked atrophy was also observed in the endometrial glands(P 

value ≤ 0.001, Fig:01, photomicrograph No.3). 

Discussion 

It is well known that through neural stimulus to GnRH, 

hypothalamus regulates the rhythmic release of pituitary 

gonadotrophins, i.e., FSH, LH and prolactin. Investigations on 

constituents of the tobacco indicate that nicotine being a central 

nervous system influencing drug inhibits the release of
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gonadotrophins from pituitary. Uterine growth depends upon the 

ovarian estrogen secretion. Estrogen primarily acts upon the 

surface epithelium and the glands within endometrium.
6 

Progesterone acts on estrogen primed uterus and prepares 

the uterine epithelium from proliferative to secretory state. In the 

present investigation, reduced thickness of endometrium and 

reduction in the size of endometrial glands indicates the 

inhibition of ovarian steroid biosynthesis necessary for growth 

of the uterus and reproductive cyclicity.
7 

Toxins present in the tobacco interfere with the endometrial 

receptivity, endometrial angiogenesis and uterine blood flow
6
.  

In our study the use of smokeless tobacco produced 

endometrial degeneration along with edema and fibrosis. 

Necrosis, atrophy and cystic dilatation in endometrial glands 

were also observed in the uterus of the tobacco treated rats. 

Similar findings were observed showing that the uterus of 

the animals receiving nicotine administration exhibited marked 

reduction in the thickness of both endometrium and 

myometrium with an observable reduction in the endometrial 

glands
8
. 

Another study done by Zhang et al., 2007 also shows that 

the compounds found in tobacco are capable of altering the 

epithelial cell layer of endometrium and myometrium. Tobacco 

was also found to produce stromal inflammation and cellular 

edema. The reduced thickness of the endometrium and 

myometrium and decrease of number of the endometrial glands 

observed in the present study may result from the impaired 

hormonal support (estrogen and progesterone), since estrogen is 

responsible for the proliferation of the uterine muscles and 

progesterone is responsible mainly for the development of the 

uterine glands and glycogen deposition, however the direct 

toxicity of nicotine or its related metabolites cannot be excluded. 

The later factor may explain the degenerative and atrophic 

changes observed specially in the uterine epithelium and 

glands
9
. It has also been suggested that CYP1A2 and CYP1B1 

are not induced by (benzo (a) pyrene) in the endometrial cells. 

These findings are in accord with the present study which also 

clearly exhibits that use of tobacco leads to impairment in the 

endometrial receptivity and angiogenesis. 

Conclusion 

 Based on the histological findings in this study it can be 

easily stated that the exposure to the oral smokeless tobacco 

alters every stage of the uterine activity. 

Recommendations 

In the light of present study it is recommended that 

measures should be taken to discourage females in the 

reproductive age regarding use of smokeless tobacco. Preventive 

strategies including education about the effects of tobacco at 

adolescent level and change in society norms should be carried 

out. Further studies should be carried out to observe the effects 

of smokeless tobacco on the fertility rate and its effects on the 

fetal outcomes. 

 

 

 

 

 

 

 

 

 

 

Photomicrograph No.1: uterus of group A showing healthy 

endometrial glandsx 10 

 

 

 

Photomicrograph No.2: uterus of group B showing mildly 

atrophied endometrial glands x 10 

 

 

 

Photomicrograph No.3: uterus of group C showing cystically 

dilated endometrial glands x 40 

 

 

 

 

 

 

 

 

 

 

 

Figure 01 

Comparison of histological findings of uterus of rats of control, 

Group B & C. 
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Table No 1 
Comparison of weight of uterus between Group A and Group C using Student t-test p-value<0.05* 

Statistics Weight of uterus P-value* 

Group A(n=10) Group C (n=10) 

Mean 1.115 0.499 0.001 

Std. Dev 0.005 0.011 0.001 

 


