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ABSTRACT 

Objective: To observe and evaluate the structural changes in the stomach of the offsprings of Swiss albino mice 

exposed to smokeless tobacco during pregnancy.  

Study Design: Observational / descriptive study. 

Place and Duration of Study: This study was conducted at the Animal House of Al-TibriMedical College Karachi 

from July 2015 to December 2015. 

Materials and Methods: Female albino mice were mated. After confirmation of pregnancy 20 pregnant mice were 

divided into two groups of 10 each. Group A experimental was given 5% tobacco of local brand mixed with their 

normal chow diet along with clean water ad libitum and group B control  was given normal diet along with clean 

water ad libitum. After 2 weeks of birth, 20 offsprings (10 male and 10 female) were selected randomly from both 

groups. The offsprings were sacrificed by cervical dislocation and their stomachs were removed for gross and 

histological analysis. 

Results: The mean weight of stomach in experimental male offspring was found to be 0.12±0.01 grams, while in 

control group it was 0.18±0.02  grams.  Whereas the mean weight of stomach in experimental female  was found to 

be 0.10±0.02.  However in control female  group it was observed as 0.15±0.02  grams. The difference in the mean 

weight of stomach between the experimental and control groups was observed to be highly significance (p Value < 

0.001) in both male and female offspring. The infection induce marked changes in the stomach, like destruction of 

gastric folds and glands, desquamation of endothelial cells of glands.  Mild to moderate inflammatory and chronic 

necrotic changes with gastric atrophy were observed in microscopic findings of the gastric mucosa in smokeless 

tobacco treated animals. Mild dysplasia and adenomatous changes were seen in few cases of experimental animals. 

This lesion may result from the oral administration of toxic irritants.  

Conclusion: The use of smokeless tobacco during pregnancy has some  adverse outcomes on the offspring of mice  

manifested by the decrease in stomach weight as well as alter  the histological features of stomach mucosa 

especially produces the fatty infiltration, necrotic and adenomatous changes of the gastric glands.  
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INTRODUCTION 

Tobacco is a plant that natively grows in America since 

centuries. It’s harvesting steadily increasing demand of 

tobacco plants and that has been transported for 

cultivation to countries all over the world.
1 
 

"Tobacco" is a name used for plants of the genus 

Nicotiana of the Solanaceae (nightshade) family. The 

name is also used for the product manufactured from 

tobacco leaves and used in cigars, cigarettes, snuff, pipe 

and chewing tobacco.  
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Different species of the tobacco plant, with different 

characteristics associated with smoking  have become 

popular in different parts of the world. The primary 

active ingredient of tobacco is the alkaloid nicotine, 

which is responsible for its narcotic and soothing 

qualities.
2,3,3 

About 2,500 chemical ingredients have 

been detected in which many active principals are 

carcinogens,
4
 like tobacco specific nitrous amide, 

nicotine, cadmium, arsenic, lead, chromium and 

nickel,
5
 among these there are certain compounds like 

nicotine which can cross placental barrier is detected in 

fetal umbilical cord and in amniotic fluid much more 

beyond the maternal concentration.
6
 

According to the World Health Organization (WHO), 

tobacco is the single most preventable cause of death in 

the world today.
2,7 

Overall prevalence of global tobacco 

use among men is declining slowly while use of 

tobacco among women is increasing rapidly and 

women from developing countries are at a higher 

risk.
8,9

 Pakistan is one of the few countries in the world 

where smokeless tobacco is widely and routinely 
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consumed. Numerous statistics and records reported the 

chewing habits incidence in various communities and 

areas is going to increase in either gender. Various 

records from different sources reported that 20% of 

males and 17% of females use the smokeless 

tobacco.
10,11

 

Smokeless tobacco has been implicated in producing 

numerous adverse effects in human and animals. These 

include epithelial changes in the oral mucosa, intestinal 

wall, gastric mucosa, generalized vasoconstriction, 

tumors of the lung, hepatomegaly, mental retardation. It 

also induces changes in the fetus in case of pregnant 

females.
12

 

Placenta provides a vital link between the mother and 

the fetus. It plays the fundamental role of transferring 

nutrients and oxygen from the mother to the developing 

fetus.  It also allows wasteproducts and carbon dioxide 

to be removed from the fetusand returns to the mother. 

Simultaneously it plays a role in the synthesis of 

hormones   desired for natural development. Explants 

of placenta of human may be grown and observed in 

vitro experimentally.  In a case, it was concluded that 

nicotine itself was capable to inhabit trophoblast 

differentiation, thus, hindersinvasion of cytotrophoblast 

in a vitro assay. These authors further showed that 

nicotine hindered activation and synthesis of 

collagenase of type IV, which is essential for the 

invasion of cytotrophoblast.
13

 

Subsequent to absorption, in the bloodstream nicotine 

enters where, the greatest nicotine affinity is in the 

spleen, liver, lung and kidney and lowest in the tissue of 

adipose. In muscle of skeletal, cotinine and nicotine 

concentrations are near to the whole blood. Connection 

of Nicotine to tissues of brain with greater affinity and 

noticeably accumulates in saliva and gastric 

juice.
14

Histological changes have also been reported in 

the stomach.  As it is an organ which has the secretory 

role when swallowed material entering into it is 

converted into chyme through its enzymatic reaction.
15 

 

One of current hypothesis suggested that the stomach  

parenchymal diseases such as chronic gastritis,  

hyperplasia, and  fatty changes are the results of the 

increased toxicity caused by nicotine intake. 
16  

 

However in adult human and animal model very 

fewstudies are available on the effects of smokeless 

tobacco or nicotine on the stomach. Since the utilization 

of any form of tobacco is highly common these days 

and in our setup not even a single study is explored on 

tobacco effects on the stomach mucosa of offspring of 

mice. The objective of the present research study is  to 

observe the effects of the use of local chewing tobacco 

on the developing stomach of the offspring of mice. 

MATERIALS AND METHODS 

Healthy adult male &female mice of average mean 

weight were obtained from animal house of Al-

TibriMedical College Karachi. Mice were kept in 

plastic cages, provided with feed containers of stainless 

steel and stainless nozzles plastic drinkers. Mice were 

not forbidden to receive standard chow diet and to 

receive water after and before the trail.  Saw dust was 

utilized for beddings and was amended each day. The 

animals were rearedin the well ventilated and hygienic 

environment, 12 hours day light and dark cycle, and at 

26°C room temperature. The experimental protocols 

were performed at the Al- Tibri Medical College and 

Animal House ATMC Karachi approved by Ethical 

&Research Committee Isra University Hyderabad. The 

cages of females mice were labeled required showing 

their different parameters to be observed.  

All the female mice were copulated with adult male 

mice restricted for seven days from mating to grow 

their sexual urge for sex. Only one male mouse was 

paired with two females (GD- 0). Pregnancy was 

verified by mucus vaginal plug presence between 1- 10 

days of pairing. On confirmation of pregnancy, the 

males were removed. 

Twenty Pregnant Swiss albino mice were divided in 

two groups: 

Group. A (Experimental) 10 pregnant mice   

Group. B (Control) 10 pregnant mice 

Female mice from day 1 till parturition were kept in 

separate cage  (2 per cage)  and tail tagged.  

Group A experimental group was given 5% tobacco 

mixed with normal chow ad libitum along with clean 

water from GD-1 to parturition. 

Group B control group was kept on normal feed ad 

libitum and clean water. 

After delivery, the total of 40 offspring were selected 

randomly(20 offspring 10 male and 10 female) from 

group A and group B respectively. 

Offspring of both A and B groups were divided into sub 

groups as follow: 

Group A-1.  (Experimental)   10 male offsprings 

Group A-2.  (Experimental)   10 female offsprings 

Group B-1   (Control)            10 male offsprings 

Group B-2   (Control)            10 female offsprings 

After 15 days, the male and female offspring’s of both 

control and experimental groups were sacrificed by 

cervical dislocation. The stomachs were removed and 

set in formaldehyde 10%, after which process of 

dehydration wasconducted in alcohol ascending grades. 

Then the tissues were sterilized with xylene quickly to 

remove the alcohol. Impregnation/Infiltrationwasmade 

for two molten soft paraffin wax changes for 30 

minutes at  58°C each. With two L- shaped metal 

pieces, casting and embedding in paraffin wax 

wascarried out and sectioning was made using a 

microtome. Four micron (u) thick sections were cut on 

rotary microtome and immersed in hot water bath. The 

sections were mounted on slides using a thin film of 

egg albumen smeared on each slide. Dewaxingwas 

done using hot plate at 37°c and then washing with 

changing xylene twice was carried out.Xylene was 
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eliminated with absolute alcohol and at last before 

staining, process of hydration was carried out.  The 

sections were marked with heamtoxylin & eosin and 

mounted in Canadabalsam. 

To study the stomach, offspring parenchymal tissues in 

control and experimental groups, heamtoxylin & eosin 

(H&E) stained sections were used. The slides were 

analyzed for histopathological variations under light 

microscope. 

RESULTS 

While comparing the gross and histological features in 
the stomach of offsprings of experimental and control 
groups, thefollowing results were observed.   
Weight of Stomach: Regarding comparison of weight 
of stomach of offspring, it was found that in male 
offspring experimental group the average (mean) 
weight was 0.12 ±0.01 grams and the average (mean) 
weight of control group male offspring mice was 
0.18±0.02 grams.  (P value<  0.001).( Figure # 1) 
The weight of stomach  in experimental female was 
0.10±0.02 grams and female offspring in control group 
was 0.15±0.02. 
The difference was found highly significant among 
both group i.e in control and  in experimental groups.  
(P value < 0.001).(Figure # 1). 

 
Figure No.1: Bar  chart  showing comparison between the 

mean weight of the stomach of the offsprings of both male 

and female in experimental and control groups. 

(pValue<0.001) 

  
Figure No.2: (A) Stomach of experimental male offspring 

mouse showing gastric atrophy  

(B) Stomach from control male offspring mouse  showing 

normal structure of the stomach. 

Histological Findings of Stomach of Offsprings: The 
histological changes recorded in the stomach of 
offsprings of mice exposed to smokeless tobacco. The 
infection induces marked changes in the stomach, like 

destruction of gastric folds and glands, desquamation of 
endothelial cells of glands. (Figure # 6)   

 
Figure No.3: Photomicrograph of H& E section of 

stomach from mice of control group offspring showing 

normal histology. 

 
Figure No.4: Photomicrograph of H& E section of 

stomach from mice of experimental group offspring 

showing fatty infiltration. 

 
Figure-5: Photomicrograph of H& E section of stomach  

from male mice of experimental group offspring showing 

adenomatous changes. 
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Mild to moderate inflammatory and chronic necrotic 
changes (Figure # 4 & 6) with gastric atrophy (Figure # 
2-A) were observed in microscopic findings of the 
gastric mucosa in smokeless tobacco treated animals. 
Mild dysplasia with adenomatous changes were seen in 
few cases (Figure # 5). This lesion may result from the 
oral administration of toxic irritants. However not 
significant results were observed in comparison of 
mucosal lesions between experimental groups of male 
and female offsprings. 
The stomach from  the control group showed normal 

appearance and histological structure of the offsprings 

of  mice.  (Figure # 2-B &3) 

 
Figure No.6: Photomicrograph of H& E section of limiting 

ridge of stomach from mice of experimental group 

offspring showing edematous and necrotic changes of 

gastric glands. 

DISCUSSION 

The use of local chewing tobacco is quite common in 

our society especially by females whose ratio is 

increasing day by day. This is due to different reasons 

like  increased social acceptance, ability to conceal it, 

and used in mouth fresheners. Smokeless  tobacco 

poses a major risk to women and to the children born to 

them. This study was planned to observe the use of 

local tobacco in pregnancy outcomes especially  on the 

stomach of offsprings in Swiss mice.      

The result of our study showed the gastric atrophy and 

decrease in growth of stomach in tobacco treated 

animals.  Gastric Atrophy, was diagnosed in which the 

extensive glandular damage, gastritis and altered 

metabolism of gastric glands   was present. This was in 

agreement   with the study of Chenlin Yu
17

&Kazuo 

Endoh
18

 who havereported the similar changes in the 

stomach of adult experimental animals treated with 

nicotine.  

One of the other finding in our study was a significant 

decrease in the relative weight of the stomach was 

observed in both male and female rats of the smokeless 

tobacco  group compared with the control group. We 

are unable to find a comparable study probably due to 

the fact that the studies we have referred either do not 

mention the weight of the stomach and / or have seen 

the effects of tobacco consumption by adult animals 

and have rather reported the fatty degeneration of 

stomach mucosa. 
19

 

The most significant finding of our study was the 

altered morphology and the histopathological changes 

in the stomach of the offsprings of the tobacco treated 

mothers. The main findings were the fatty infiltration of 

stomach parenchyma; beside it we also observed the 

cell swellings indicating necrotic and adenomatous 

changes of stomach wall of experimental animals.  

These findings are in agreement with the comparable 

findings of American Cancer Society
15

 and Daniel N. 

Willis
16

 

In the histological findings of this study, it is observed 

that in male offsprings the changes are more sever in 

comparison to female. It is due to the fact that male 

offsprings are more active they take more share from 

maternal blood and milk leading to more damage of 

stomach in comparison to female.. 

CONCLUSION 

From this study it is concluded that the use of 

smokeless tobacco during pregnancy has some adverse 

outcomes on the offsprings of mice manifested by the 

decrease in stomach weight as well as alter the 

histological features of stomach mucosa especially 

produces the fatty infiltration, necrotic and 

adenomatous changes of the gastric glands. 

Recommendation: The society in general and females 

in particular aresoft targets due to illiteracy, hard work 

and unawareness about bad effects of smokeless 

tobacco. Therefore they should be communicated about 

the information on hazards created by smokeless 

tobacco, especially its effect of use inpregnancy. In this 

way we can save them and their future generations. 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 
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