
Introduction

Nicotine is present in many plants of family Solana-
ceae. Nicotine arrives in the human body as a part 

of tobacco smoke. 7 to 22 mg of nicotine is present in 
1

a cigarette.  In the United States, 35% men and 30% 
2women of reproductive age are cigarette smokers.  In 

a national report in united states, 24.2% women left 
smoking before becoming pregnant, 11% of women 
smoked in the 3 months before pregnancy and 75.8% 

2
of these women smoked during pregnancy.  

Extensive destructive effects of nicotine on fertility are 
recognizable. Moreover, there are notable damaging 
effects from passive/side-stream smoking. Female 
smokers withstand a four time greater threat of ectopic 
pregnancy than nonsmokers, and this connection is 

3independent of other causative factors.  Female who 
smoked more than 20 cigarettes daily had an odd ratio (OR) 

4of 3.5 for ectopic pregnancy relative to nonsmokers.  

Nicotine acts on nicotinic cholinergic receptors to ease 
neurotransmitter release (dopamine and others), produ-
cing happiness, excitement, mood adjustment. α4β2 
receptor, predominant in human brain, mediates nicotine 

5 dependence.
Nicotine causes degeneration of ovary and endomet-

6rium.  Smoking disrupts transport of the, sperm for 
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 Nicotine changes histology of uterine tube and Ajwa stops nicotine from causing toxicity. Introduction: 
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present in serosa. Near normal restoration of oviduct structure was seen with Ajwa plus nicotine treated group C. 

Conclusion: Nicotine can cause reversible injury to fallopian tubes and Ajwa improves oviduct histology, so 
it may be beneficial to recover sterility or subfertility caused by nicotine in women.
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7
fertilization, reproduction and embedding.  Nicotine 
administration affects sperm count and motility, reduces 
the spermatogenic cell line and causes anomalies of 

8the sperm head.  A decrease in ciliary beat frequency is 
noted upon introduction of smoke solutions in hamster 
infundibulum, which is revocable upon washout of the 

9smoke solution.  In rabbit, smoke inhalation affect 
10

electrical activity of oviduct.  Smoke inhalation momen-
11tarily effect patency of human Fallopian tube.

Antioxidant property of the date palm increases repro-
ductive function and fertility. Male flowers of Phoenix 
dactylifera L or date palm pollen can produce a suitable 
condition for oogenesis and maintain effective fecun-
dity in female mice and is a useful nutraceutical for 

12potentiation of fertility.  Gonad stimulating potency 
of Date palm pollen (DPP) have already confirmed by 
Egyptian scientists. Date palm pollen suspension contains 
cholesterol, carotenoids, rutin and estrone which increase 

13FSH and LH and exhibit gonadotrophic activity.
Date extracts raise plasma levels of testosterone and 
estrogen, diameter of seminiferous tubules, increase 
sperm count, spermatogenesis and in male rats improve 

14
fertility.

Materials and Methods
Adult female albino rats were maintained at the Animal 
House of Punjab Postgraduate Medical Institute, Lahore. 
Rats were given a standard commercial diet, and water. 
Rats of each group were kept in separate cages. Rats 
were acclimatized for two weeks prior to experiment. 
Ajwa fruit extract was prepared by adding 1liter distilled 
water to coarsely pounded date fruit (3:1). This was 

14 kept at 4°C with infrequent stirring.
Group A were given distilled water by gastric intubation 
in addition to ordinary diet for 28 days. To group B, daily 
intraperitoneal injection of nicotine was given. To group 
C, each rat was given nicotine intraperitoneally and 
Ajwa fruit extract by gastric intubation for 28 days.
All animals were euthanized 48 hour after last dose and 
uterine tubes were removed, kept for 2 days in 10% 
neutral buffered formaldehyde solution. 5 μm thick 
sections of oviduct were cut, stained with Hematoxylin 
and Eosin and were watched under the light microscope. 
Comparison was made between group A, B and C.  
Masson Trichrome stained slides were observed for 
fibrosis.
Data was analyzed by using SPSS soft-ware package 
20. Comparison among groups was performed by 
using ANOVA (one way). Tukey’s test was used 
where necessary. P-value ≤0.05 was considered 

significant.          

Results 
In group A, the oviduct showed folded mucosa each 
lined by ciliated columnar and non-ciliated secretory 
cells, surrounded by definite thick muscularis mucosae 
and serosa. (Fig. 1 & 2) All 10 animals of group B showed 
flattening of mucosal folds. Abundant degenerated 
epithelial cells and Inflammatory cells were present in 
mucosa, muscularis and serosa. Interstitial edema was 
seen with blood vessel congestion, and fibrosis in serosa 
(Fig.1 & 2, Table 1 & 2). In group C, flattening of muco-
sal folds was present in 2 rats, degenerated epithelial 
cells, inflammatory cells infiltrate and interstitial edema 
reduced in outer layers. (Fig. 1 & 2)

Figure 1: Photomicrograph A1 of ampulla of oviduct 
of albino rat of control group A, showing well 
developed mucosal folds lined by ciliated and 
nonciliated columnar epithelium, muscularis (Ms) 
and serosa (S) with blood vessel in interstitial tissue. 
Photograph B1 shows decreased mucosal fold 
composed of less columnar cells with few cilia and 
more basal cells, edema and fibrosis (F) in serosa. In 
photomicrograph C1, folds are near normal with 
ciliated and nonciliated columnar epithelium, 
muscularis (Ms) and serosa (S) with congested blood 
vessels (CBV) in interstitial tissue.  (10X, H & E)
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Figure 2.  A photomicrograph of isthmus of oviduct 
A2 of group A, showing well developed mucosal folds 

lined by ciliated and nonciliated columnar epithelium. 
A photomicrograph of isthmus of fallopian tube B2 of 
group B, long black arrow showing more basal cuboidal 
cells and less no of columnar cells and straightening 
of mucosal folds. A photomicrograph of isthmus of 
fallopian tube C2 of group C, showing well developed 
mucosal folds lined by ciliated and nonciliated columnar 
epithelium near to control group. (40X, H & E)

Discussion

In control group, tall mucosal folds, distinct muscularis 
mucosae and a thin serosa covered by mesothelium 
was present. Oviducts of rats of group B showed flatte-
ning of mucosal folds and inflammatory cell infiltration 
extended to the muscular and serosal layers. Degenera-
ted epithelial cells were abundant. Edema was also 
present with blood vessel congestion and fibrosis in 
serosa. Increase in the formation of new collagen fibers 
dominate when recurrent injury occurs, and degradation 
of the already formed fibers decrease. Fibrosis occurs 
due to imbalance between fibrogenesis and fibrolysis. 
Inflammation and edema as effect of smoking on oviduct 

15
were also noted by Raieni  and there was no decrease 
in either the ciliated cells or the cilia. 

Results of present study are partly in agreement with 
16

study performed by Morsy  on the fallopian tubes trea-
ted with methotrexate. Morsy noted blending and decline 
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Table 2:  Distribution of Fibrosis among groups

Ampulla Isthmus

Fibrosis
Group A

n (%)

Group B

n (%)

Group C

n (%)
P 

value
Group A

n (%)

Group B

n (%)

Group C

n (%)
P value

Absent 10 (100.0%) 0 (0.0%) 6 (60.0%) .000** 10 (100.0%) 0 (0.0%) 5 (50.0%) .000**

Present 0 (0.0%) 4 (40.0%) .000** 0 (0.0%) 10 (100.0%) 5 (50.0%) .000**10(100.0%) 

Table 3:  Distribution of Inflammatory cell infiltrate among groups 

Ampulla Isthmus

Inflammatory cell 
infiltrate

Group A

n (%)

Group B

n (%)

Group C

n (%)
P value

Group A

n (%)

Group B

n (%)

Group C

n (%)
P 

value

Absent 10 (100.0%) 0 (0.0%) 3 (30.0%) .000** 10 (100.0%) 0 (0.0%) 5 (50.0%) .000**

Present 0 (0.0%) 10 (100.0%) 7 (70.0%) .000** 0 (0.0%) 10 (100.0%) 5 (50.0%) .000**

Table 1:  Distribution of Congestion of Blood Vessels among groups 

Ampulla Isthmus

Congestion of 
Blood Vessels

Group A

n (%)

Group B

n (%)

Group C

n (%)
P value

Group A

n (%)

Group B

n (%)

Group C

n (%)
P value

Absent 9 (90.0%) 0 (0.0%) 5 (50.0%) .000** 10(100.0%) 0 (0.0%) 6(60.0%) .000**

Present 1 (10.0%) 10 (100.0%) 5 (50.0%) .000** 0 (0.0%) 10 (100.0%) 4(40.0%) .000**



in number of mucosal folds, inflammatory cells in 
mucosa and serosa, interstitial edema and blood vessel 

17
congestion in serosa. Eweka  noted disruption of the 
basement membrane, hemolysis in connective tissue 
cells, vacuolations and hypertrophied columnar epithe-
lium in monosodium glutamate treated fallopian tubes. 

Similarly, Sodium Fluoride treated oviduct showed 
some mononuclear cells infiltration, blood vessel con-

18gestion in an experiment by El-abd.  Similar results 
19

were noticed by Ghaly  where nicotine caused dilated 
and congested portal veins, degenerated hepatocytes 
and periportal inflammatory infiltration of mononuclear 
cells mainly lymphocytes. Increased prostaglandin syn-
thesis due to nicotine toxicity caused dilated blood vessels 
by relaxation of smooth muscle and through releasing 

20other vasodilator substances in blood.  The presence 
of infiltrating lymphocytes might be explained as a 

21defense reaction in response to the nicotine toxicity.

In 8 rats of group C, near normal mucosal folding, dege-
nerated cells and inflammatory cells were less in number, 
thickened muscularis layer and blood vessel congestion 
was seen which was in agreement with the findings of 

16Morsy  on oviduct when low dose methotrexate was 
given for longer period of time. Infiltration of infla-
mmatory cells played a role in the reversible changes. 
Sodium fluoride decreased fibrosis in serosa in a study 

18by El-abd.  Ajwa date extract (ADE) in combination 
with CCL422 decreased the area occupied by collage-

23nous fibers. Similar results were noticed by Wahdan  
when monosodium glutamate induced degenerative 
changes in oviduct were treated with vitamin C.  Fin-

14
dings of Ali  were also in agreement with above study 
where ochratoxin induced tubular damage was improved 
by Date fruit extract. Date stands as a useful food compo-
nent and aqueous extract of date fruit causes inhibition 

24
of superoxide and hydroxyl radicals.

The present study highlights the awareness to change 
towards the use of natural food and declares the protec-
tive potentials of the aqueous extract of Ajwa fruit on 
oviduct damaged by nicotine in rats. Active and passive 
smokers of reproductive age should be made aware of 
the possible hazards in smoking and how smoking 
could disturb their reproductive ability. 

Conclusion

In smoking women nicotine present in cigarettes either 
change structure or purpose of epithelial cells in the 
fallopian tube, which can result in infertility, ectopic 
pregnancy or spontaneous abortion. Ajwa fruit extract 

normalized the damaged fallopian tube and can be used 
as a beneficial remedy to treat reproductive disorders.
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