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ABSTRACT: Introduction: Nitric Oxide (NO) interfere to control some of physiologic interactions such as cell 
growth, apoptosis, regulating blood pressure, defense mechanism and especially in reproductive process as one of 
the smallest active products. The purpose of this study is investigating effect of L-Arginine and L-NAME on the 
development of ovarian follicles in pregnant rats according to important role of NO in reproductive.Methods & 
Materials: In this study 40 Wistar pregnant rats with 200- 250 grams weight and eight weeks old were used. 
Pregnant mice were divided into five groups, based on observation of vaginal plug. Except of control group other 
groups were received 1mg/kg Normal saline solution, 200 mg/kg L-Arginine, 20 mg/kg L-NAME and a mixture of the 
same doses L-Arginine & L-NAME respectively at 3th, 4th and 5th gestational days through intraperitoneal injection. 
At 18th gestational days ovarian was removed, and studied by Light microscopy after fixation and tissue preparation 
by H&E staining routine.Results: In comparison investigation with ANOVA test, in the group L-Arginine there was 
meaningful difference about decline number of primary follicles and increasing atretic follicles. Also the most 
histological changes observed in group L-Arginine.Conclusion: This study showed, Nitric oxide has impairing effects 
during pregnancy has damaging effects on ovaries and has advised, must carefully be used during pregnancy. 
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Introduction 
Todays, humans by drugs and new 

compounds have attempted to increase their health 
level and quality of life, bidirectional effects of these 
compounds and their long-term effects human 
generation is noticeable. Many of these substances 
are affected physiological processes, and their 
normal amounts causes correct and balanced 
development, while more or less amount of them 
than normal can due to damage the vital organs even 
threated individual life. The Arginine its derivatives 
are as nutritional supplements that is using by a large 
portion of population. L-Arginine as a precursor, by 
the enzyme Nitric oxide synthase (NOS) in the 
presence of oxygen and a compound called 
(Nicotinamide Adenine Dinucleotide Phosphate, 
NADPH) has converted to Nitric oxide (NO). Nitric 
Oxide (NO) is one of smallest active products in many 
organs of the body [1] and has interference in control 
of physiological processes including cell growth, 
apoptosis, nerve impulses transmission, blood 
pressure regulating and defense mechanism specially 
in reproductive process [2-4].This enzyme has three 
isoforms, Neural (Neural ENOS = nNOS), inducible 
(Inducible NOS = iNOS) and endothelial (Endothelial 
NOS = eNOS) [5]. Among them, iNOS is the main 
isoforms inovulation [3, 6]. Many researchers have 
pointed about NO has played its role in the producing 
of ovarian steroids, ovulation, follicle development, 

implantation, embryo development and contraction 
of the uterus [7-9]. 

In this study we evaluated effects of L-
Arginine and L-NAME on the development of ovarian 
follicles in pregnant rat with considering decreased 
quality of fertility, using assisted reproductive 
techniques (ART), and importance of used substances 
by mothers during pregnancy and role of Nitric oxide 
in ovulation and reproduction. 
 
Materials and Methods 

In this experimental-interventional study, 40 
female Wistar rats with 200- 250 g weighting and at 
average 8 weeks olds have taken from Razii Institute, 
have used. Every five rat (1 male and 4 females) 
based on National Institute of Health, maintained in 
the animal room of Tehran University of Medical 
Sciences under standard conditions in 20 C° and 12 
hours of light and 12 hours dark alternatively. After 
mating, was considered as first day when vaginal 
plug observed and the pregnant rats were randomly 
divided into five groups including control, Normal 
saline, mixture of L-NAME and L-Arginine, L-NAME 
(obtained from Sigma, Germany). Except of the 
control group other groups intraperitoneal assay 
were received normal saline 2ml / kg, L-Arginine200mg / 

kg, L-NAME 20mg / kg and mixture of two L-Arginine 
and L-NAME on same doses respectively in the third, 
fourth and fifth gestation days. 
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On the eighteenth day of pregnancy, rats were 
anesthetized by pentobarbital and ovaries were 
removed. After Fixation samples in 10% Formalin 
and preparation of tissue, slices were prepared with 
5 to 6 microns thickness. Finally after Hematoxylin-
Eosin (H&E) staining specimens were investigated 
with Olympus optical Microscope (Olympus CX31) 
made in Japan and Software Image tools III [10]. 
 
Results 

Data analyzed by SPSS software. Results 
have presented by Mean ± Standard deviation (Mean 

± SD). For comparison among groups, the one-way 
ANOVA was used and P <0/01 was considered as the 
level of significance [11]. 
 
The Quantitative findings  

In L-Arginine group, number of primary 
follicles had meaningful reduce than control group, 
while the number of Atretic Follicles has shown 
meaningful increase. In other groups, this difference 
was not meaningful than Control group (Diagram1).

 

 
Diagram1: Comparison of the number of follicles in each group (n = 8, P <0.01). 

1=Control, 2= L-NAME, 3= L-Arginine and L-NAME, 4= L-Arginine 
 
The Qualitative findings 

The most changes including damage to follicle rim, Corpus Luteum of and ovary have detected by 
observing L-Arginine group photomicrograph. Other groups photomicrograph had no significant difference with 
the control group (Photomicrograph 1, 2). 

 

 
Photomicrograph 1: Control group, Follicle (White arrow), Corpus Luteum (Black Arrow), (400 x, H&E). 
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Photomicrograph 2: L-Arginine group, Follicle (White arrow), Corpus Luteum (Black Arrow), (400 x, H&E). 

 
Discussion 

L-NAME as Nitric oxide inhibitor had no 
damaging effect on follicle structure, results have 
shown. Related to it, role of L-NAME in reducing 
tissue damage resulting from NO, some studies have 
mentioned [12]. While L-Arginine causes decrease in 
number of primary follicles and increase in number 
of Atretic follicles than control group .In addition, in 
L-Arginine group, most histological changes including 
damage to follicle rim, Corpus Luteum and ovarian 
was observed. Bodis in 2010 reported, there is a 
meaningful inversely relation between follicular 
fluid’s L-Arginine concentration and Oocytes and 
accepted embryos in women undergoing by IVF. Also 
they noted to increases the level L-Arginine of 
follicular fluid has destructive effects on fertility 
process [13]. Another study also has shown, edible L-
Arginine supplementation during IVF pregnancy 
causes increasing NO concentration at follicle due to 
decreasing quality of implant embryos [14].The 
findings of this study are same to other studies 
results. Based on normal follicular fluid has multiple 
Biological active substances such as growth factors, 
enzymes, Nitric oxide and regulator vascular factor, it 
has effects on controlling ovarian follicle maturation, 
creating unconducive environment for Oocyte 
development and quality of pregnancy product. 
Probably L-Arginine followed by stimulating Nitric 
oxide production, causes its concentration in ovarian 
tissue has increased and due to distribute follicles 
and Corpus Luteum development. Since existence 
and proper function of Corpus Luteum is one of the 
most important factors in pregnancy maintaining and 
continuing and also, appropriate follicles 
development have feedback effects on sexual 
hormones secretion, so that damage to follicles and 
Corpus Luteum possibly can influences the course 
and outcome of pregnancy. In addition, about Nitric 
oxide effects on increasing quality of Oocyte, ovarian 
and follicle multiple reports have presented. In 2014 
Mohanad have shown, edible L-Arginine increases 
placenta and fetus weighting, blood volume and 
placenta volume and level in pregnant rats [15]. 
Another study was applied for investigate weak 

Oocyte development can from follicle environment 
factors specially reduced follicular vessels and Nitric 
oxide deficiency concluded its deficiency is 
associated with reduced follicular vessels Oocyte and 
can affected Oocyte quality and causes decreasing in 
fertility[16]. Some studies refer to pivotal role of 
Nitric oxide in process of follicular maturation and 
ovulation [17-18]. Based on extensive researches on 
Nitric oxide’s role in various body tissues [19-22] and 
different results about positive and negative effects 
of Nitric oxide on the organ’s Histological structure, 
can be stated, Nitric oxide as a sword double-edged 
acts and has devastating effects in lesser or higher 
concentrations. 
 

Conclusion 
In considering Corpus Luteum and follicle 

development during pregnancy and divesting effects 
of L-Arginine on these elements, Therefore during 
pregnancy must pay attention to medications and 
supplements and must be apply under with physician 
administration. 
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