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Background: This study was conducted to evaluate the effect of Vitamin C on Monosodium 
Glutamate induced histopathological changes in oviduct of adult female Sprague Dawley rats. The 
duration of study was 6 months. It was an analytical experimental randomized control trial. 
Methods: In this experimental study, 45 female adult Sprague Dawley rats of 10–14 weeks were 
used and divided into 3 groups. Each group contains 15 rats. Control group (C) received standard 
laboratory diet. Experimental group A, was given Monosodium Glutamate (0.08 mg/kg body 
weight/ day) whereas experimental group B, was served on both MSG and Vitamin C (250 mg/kg 
body weight/day). All groups received diet for a period of 4 weeks. After 4 weeks all rats were 
sacrificed and oviducts were obtained. For the study of tissue under light microscopy, tissue 
processing was done by using Haematoxylin and Eosin stain and 5micrometer thick sections were 
taken from the ampullary part of oviduct. Results: After administration of MSG, group A showed 
vacuolization of epithelial cells, infiltration of RBCs in lumen with substantial decrease in the 
diameter of oviduct in group A. Protective effects were seen in vitamin C supplemented group B, 
with decrease in epithelial vacuolization and RBCs infiltrate along with increase in diameter of 
oviduct. Conclusion: Vitamin C has protective effect on Monosodium Glutamate induced 
histological changes in oviduct of rats. 
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INTRODUCTION  
Fertility is defined as ability to conceive and reproduce 
while infertility on the other hand represents the 
inability to conceive. According to World Health 
Organization, infertility is the inability of a couple to 
conceive even after a period of twenty-four months of 
unprotected coitus.1  

The American Society of Reproductive 
Medicine consider infertility as a disease in which there 
is a disturbance in the normal structure or function of 
any part of reproductive system.2  Estimate indicates that 
in 40% to 50% of the couples, infertility is due to female 
problems which include reduced or abnormal 
production of oocyte, fallopian tube dysfunction and 
atypical implantation of embryo.3 

Global rate of infertility in reproductive age 
is about 10–15% and out of 7 billion world 
population, around 140 million of people have 
infertility.2 Even though, the population growth rate 
of  Pakistan is about 2% but it also has high infertility 
rate that is about 21.9% out of which 3.5% are due to 
primary reasons and 18.4% are due to secondary 
causes like age, hormonal imbalance and use of 
certain medication.1,4 
The female reproductive system is vulnerable by 
harmful environmental factors which include 
industrial toxins, environmental chemicals and food 
additives.5-7  One of the commonly used food additive 

is Monosodium glutamate generally known as 
Ajinomoto.6,7  Free radicals generated by MSG plays 
a critical role in the normal function of reproductive 
system and also in the pathogenesis of female 
infertility by impairing the oocyte maturation and 
folliculogenesis.8-10 Vitamin C defends the human 
body against oxidative damage by its antioxidizing  
and a powerful reducing property, by preventing 
oxidative damage to DNA, proteins and lipids. 11,12 In 
females, it regulates the menstrual cycle and ovarian 
function.13 Monosodium Glutamate (MSG) is 
commonly used in restaurants (especially mixed in 
noodles), packaged food industries including chips, 
salads, soups and canned foods.13,14,15. Thus it is 
important to investigate the protective effect of 
Vitamin C on MSG induced changes in oviducts. 

MATERIAL AND METHODS 
The current study was a randomized experimental 
control trial. Rats were obtained from animal house 
of NIH, Islamabad where they were kept under 
standard laboratory conditions. Forty-five female 
Sprague Dawley rats with the age between 10–14 
weeks and weight of 250–350 g was included in the 
study. Male rats, pregnant female rats and rats with 
any distinct pathology were also excluded. 
  Rats were randomly divided into 3 groups and 
each group is composed of 15 rats. The control group C 
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received their standard pellet diet and water. The 
experimental group A was fed on MSG with the 
dose of 0.08 mg/kg body weight /day for a period 
of 4 weeks to induce degenerative changes.7 The 
experimental group B was not only kept on MSG 
but vitamin C with the dose of 250mg/kg body 
weight/day was also given for a period of 4 
weeks.14 Four weeks later, oviduct was dissected 
out and cut transversely from their ampullary part, 
after tissue processing embedding was done in 
paraffin wax to form blocks. Blocks were mounted 
on rotary microtome to obtain 5m thick sections. 
Haematoxylin and Eosin stains were used for 
histological study. Presence or absence of 
epithelial cell vacuolization and RBC’s in lumen 
were observed under the magnification of X40.  

Linear micrometre was used to calculate 
the diameter of ampullary part of oviduct. The 
scale of the eye piece micrometre was placed on 
the oviduct. Number of divisions of the eye piece 
from the apical part of the epithelial cells to the 
opposite epithelial cells of oviduct were counted 
and multiplied by 3 and the same method repeated 
again for the oviduct at right angle. The definite 
diameter of oviduct in microns was taken by 
calculating the mean of two diameters. SPSS 
version 20.0 was used for statistical analysis. 
Qualitative data that is epithelial vacuolization and 
infiltration of RBCs was assessed in percentages 
and compared by applying Pearson Chi Square 
test. Quantitative data that is diameter of oviduct 
was interpreted as Mean±S.D. For intergroup 
comparison One-way ANOVA with Post Hoc 
Tukey test was applied. p–value of <0.05 was 
acknowledged as statistically significant. 

RESULTS 

In control group C, none of the oviduct showed 
epithelial cell vacuolization and RBCs in lumen 
(Figure-1). In experimental group A, 10 rats showed 
epithelial vacuolization (66.7%) and 14 rats (93.3%) 
demonstrated RBCs in the lumen (Figure-2, 3), while 
in experimental group B, only 3 rats (20%) 
demonstrated epithelial vacuolization and RBCs in 
the lumen of oviduct (Figure-4). The difference in all 
three groups with respect to vacuole formation and 
RBC was significant with a p-value <0.001.  

Control group had significantly higher mean 
diameter of oviduct as compared to experimental 
group A (p<0.001). When control group was 
compared with the experimental group B, control 
group had significantly higher mean diameter (p< 
0.001). Similarly, experimental group A had lower 
mean diameter of oviduct when compared to 
experimental group B (p = 0.006) which is highly 
significant. (Table-1 and 2) 

 
Figure-1: Photomicrograph showing lumen, 

mucosa (M), muscular layer (ML) in animal rat 
no. C4. H & E, X40. 

 
Figure-2: Photomicrograph showing epithelial 

vacuolization in animal rat no. A1(demarcated by 
an arrow). H & E, X40. 

 
Figure-3: Photomicrograph showing RBCs in 
lumen in animal rat no. A7(demarcated by a 

circle). H & E Stain, X40. 

 
Figure-4: Photomicrograph showing RBCs in 
lumen in animal rat no. B3(demarcated by a 

circle). H & E Stain, X40 
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Table-1: Mean diameter of ampullary part of 
oviduct in all groups. 

Groups Mean±S.D (µm) SEM p-value 
 Group C 105.6±0.3 0.08 
Group A 80.7±10.7 2.6 
Group B 90.2±7.2 1.9 

 
< 0.001 

Table-2: Comparison of mean diameter of oviduct 
by One Way ANOVA with Post hoc Tukey test 

Groups Mean difference p-value 
C vs A 24.9 <0.001 
C vs B 15.4 <0.001 
A vs B -9.5 0.006 

DISCUSSION 

Collected information indicated a strong link between 
female reproductive pathology and the use of MSG 
which is commonly present in our house hold kitchen 
and restaurants.7,15 The effect of MSG on the female 
reproductive system causes degenerative histological 
changes in oviduct by causing cellular hypertrophy 
which results in narrowing of diameter.7,18 
Pathological changes in oviducts of group A clearly 
demonstrate the adversarial effects of high intake of 
MSG.7 

Although vitamin C is a micronutrient but it 
plays an important role in almost every biochemical 
reaction of body.18,19 

The current is similar to the study carried 
out by Eweka et al on the histological studies on the 
effect of MSG induced changes in the fallopian tube 
of adult Wistar rats where vacuolization in the 
oviduct was attributed to the consumption of MSG.7 

According to Soujanya, vitamin C can work 
both inside and outside the cell and plays a 
fundamental role in neutralizing free radicals, which 
will seek out for electron for the maintenance of their 
stability. Vitamin C suppresses the reactivity of free 
radical by donating electron.12, 21. 

In the present study, oviducts of group A 
and B shows epithelial vacuolization. Formation of 
vacuolization is due to the oxidative stress which 
stimulates the breakdown of proteins by mulicatalytic 
proteasome complex22.The results of this study is in 
harmony with similar study by Eweka et al7 and 
Wahdan et al14 n which MSG was administered for a 
period of 2 weeks. 

In the current study, rats of group A and 
group B shows red blood cells in the lumen. This is a 
sign of haemorrhage, which can be explained as 
increase in the vascular permeability and impairment 
of endothelial function as a result of increased 
oxidative stress and formation of free radicals.11 
Results of this study is an agreement to the study 
done previously by Eweka et al in Nigeria.7 These 
results are similar with Hosam et al20, who also added 
vitamin C to reverse the pathological changes 
induced by vitamin C in liver. 

Because of the antioxidant, membrane stabilizing and 
antihypertensive properties of vitamin C, percentage 
of red blood cells in the lumen decrease.15 

Oviduct diameter was measured in the 
current study which showed difference in group A 
and B. The constriction of oviduct can be due to 
hyperplasia or hypertrophy of epithelial cells. Similar 
findings were also reported by Wahdan et al14 and 
Eweka et al7. Similar study was carried out for 2 
weeks by administrating MSG, by Zia et al in 
Pakistan which also shows increase in the height of 
epithelial cells.13 

The logic behind the hypertrophy of 
epithelial cells is that there is an increase production 
of free radicals. The high levels of antioxidant may 
nullify these hypertrophic changes.21,22 

CONCLUSION 

Results indicate that the supplementation of vitamin 
C can be considered as an appropriate dietary 
strategy to reduce the risk of infertility caused by 
MSG. Administration of vitamin C to those rats who 
were fed on MSG showing that vitamin C has 
protective role against MSG induced deleterious 
effects on oviducts of rats. 
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