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Abstract:
Objective: Multiple sclerosis (MS) is a self-immune demyelinating disorder of the CNS, 
followed by neuropathic discomfort, especially in young people in reproductive age. So, This 
research was conducted with the aim of assessing the protective effect of Aloe vera gel (AVG) 
extract on histopathologic changes of the ovary and gonadotropin in an experimental MS model 
of rat. Methods: In this research, 30 pieces of rats of Wistar race were randomly divided into 
6 groups of 5. 20 pieces, 14μl of ethidium bromide was injected in their lateral ventricles to 
induce MS. In 5 pieces as control group 2, 14μL of saline was injected into the lateral ventricles, 
and the remaining 5 rats were considered as control group 1. Treatment of three groups of rats 
with MS was performed with AVG extract at 50 mg/kg BW, 100 mg/kg BW 100 and 200 mg/
kg BW. At the end, blood sampling to measure serum FSH and LH, Their ovaries were isolated 
for microscopic examination. Results: The results of counting the number of ovarian follicles 
showed a significant decrease in the number of primary and secondary and graafian follicles 
in group 3, compared to the control group. There is a significant increase in the concentration 
of FSH and LH in group 3 in comparison to the control group. Conclusion: Finally, It can be 
said that by inducing MS, The number of ovarian follicles decreased, and the number of atretic 
follicles and the concentration of gonadotropin hormones increased, and treatment with AVG 
extract was effective in improving these factors.
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Introduction:

Multiple sclerosis (MS) is a central nervous system 
disease, followed by neuropathy, especially in 
young people1. In MS, the immune system attacks 
the nerve fibers of the myelin sheath and destroys 
myelin in many areas and remains a fibrous tissue 
(scar) instead, which is called sclerosis and damaged 

areas are called plaque. By destroying the myelin 
sheath or the nerve fiber itself, the ability to direct 
electrical impulses from the central nervous system 
to the organs and vice versa is disrupted, and this 
issue causes different symptoms of the disease in 
patient2. One of the most important problems with 
this disease is that a large number of people with MS 
are at reproductive age and the disease is more likely 
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to develop in women than men3.

Common medications used to treat MS disease, 
despite of having a limited to modest benefits on 
improvement in some types of MS, have certain side 
effects ranging from mild to moderate and severe4. 
Studies in 2007 showed that many medications 
prescribed in MS had dangerous side effects in 
pregnancy, breast feeding and fertility5.

Most women with MS are concerned about the effects 
of disease on pregnancy and childbirth, as well as 
the effects of medications on the fetus6. Studies have 
shown that the improvement of symptoms usually 
decreases at the end of pregnancy but increases in the 
postpartum period, and the reasons for the decrease 
in the activity of the disease during this period 
are not well known, but factors such as a sudden 
eruption of estrogen after delivery and the loss of 
the immunosuppress or status of pregnancy can 
contribute to the disease7,8. It has also been reported 
that Gonadotropin hormones increase in patients 
with MS, and MS also reduces fertility and sexual 
cells in patients and causes sexual weakness9.

Nowadays, the use of alternative medicine or herbal 
remedies is more likely to be recognized due to 
the side effects of chemical drugs that are used to 
improve the disease and prevent the complications 
of patients with MS10,11, and it is estimated that of 
one of every three persons has used these treatments 
for various illnesses over his lifetime12. One of the 
herbs used in herbal medicine is Aloe Vera. Studies 
suggest that the extract of this plant not only increases 
estrogen levels, but also causes follicles to grow with 
its same effect as the sexual hormones13,14. It should 
also be noted that the most important chemical 
compounds of Aloe Vera are Poly Saccharides, 
anthraquinones, prostaglandins, phytoestrogens 
(such as beta-sitosterol), cholesterol, and fatty acids 
like campstrols15.

Therefore, considering that Aloe vera has 
phytoestrogenic compounds and the use of 
phytoestrogenic compounds reduces LH and FSH 
hormone levels5, and also in people with MS, there 
is usually an increase in gonadotropic hormones 
and assuming that Aloe vera plant can improve the 
disease by reducing these hormones, we decided 
to provide detailed information on the effect of 
Aloe vera extract on histomorphometric changes of 
ovaries and ovarian hormones in female rats with 
MS by this research.

Materials and Methods:
The present study was conducted as an experimental 
laboratory and completely randomly research. This 
study was done on 30 female and matured Wistar 
rats weighing 200 ± 15 gr and 100-120 days old, got 
from Razi Vaccine and Serology Research Center in 
Shiraz. The rats were placed in the animal’s home of 
the Faculty of Veterinary Medicine, Shiraz University 
for two weeks under laboratory conditions (21 ± 21 
° C, 12 hours light and 12 hours darkness). During 
this period, the rats were kept in metal cages with 
cribriform doors and used standard food. Water was 
also provided by a special glass bottle. Their cages 
were disinfected with 70% alcohol three times a week.
Same cycling of mature female rats
Since in this study , matured female rats in the 
proestrus phase should be used and the rats prepared 
for this study were in different phases of the sexual 
cycle;  a method should be used to put all of them in a 
same phase of sexual cycle. Therefore, vaginal smear 
were taken  from all of them to ensure that they were 
all in same phase of the sexual cycle. In female rats, 
the sex cycle takes 4 to 5 days.
The method of induction of disease
MS disease is a chronic inflammatory disease of 
myelin degradation in the central nervous system, 
and myelin chemical destruction with the aid of 
ethidium bromide (EB) is one of the most commonly 
used models for inducing MS. Therefore, in this 
study, for induction of disease, intravenous injection 
of ethidium bromide in the brain peripheral ventricles 
of both sides of experimental group of rats was 
performed with a stereotaxy device and using the 
hamilton needle (Canula Guide 23, Dental needle 
30). Etidium bromide was used as in the form of red 
powder from Merck Company and saline was used 
as solvent.
Aloe vera alcoholic extract preparation method
To prepare the Aloe Vera Alcoholic Extract, a 
number of fresh Aloe Vera leaves were prepared. 
After the scientific confirmation of botanical experts 
of the University of Shiraz, the leaves were washed 
and their gel was removed. The gel was placed in 
95 degrees ethanol with four times of their volume. 
After placing the gel container on the shaker for four 
days, the solution was filtered by a flat filter and 
concentrated using the   rotary evaporator device at 
45 ° C. The final material was completely dried at 40 
° C and powdered16,17.
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Dividing 30 female rats into 6 groups of 5 was done 
as follows

1.	 Control group 1: Without induction of MS and 
without receiving normal saline and Aloe Vera 
extract.

2.	 Control group 2: Without induction of MS and 
injection of 14 μL, saline as ethidium bromide 
solvent to the lateral ventricle.

3.	 Experimental group 1: MS induction by 
injection of 14μl of ethidium bromide solution 
into ventricular region of the brain and receiving 
normal saline by gavage.

4.	 Experimental group 2: MS induction by injection 
of 14μl of ethidium bromide solution into the 
ventricular region of the brain and receiving the 
aloe vera extract at 50 mg / kg body weight per 
day using gavage.

5.	 Experimental group 3: MS induction by injection 
of 14μl of ethidium bromide solution into the 
ventricular region of the brain and receiving 
the aloe vera extract of 100 mg / kg daily using 
gavage.

6.	 Experimental group 4: MS induction by injection 
of 14 μl of ethidium bromide solution into the 
ventricular region of the brain and receiving the 
aloe vera extract of 200 mg / kg daily by gavage.

It should be noted that Aloe vera extract was prescribed 
for 30 days. After the termination of the period, all 
rats were anesthetized with ether and blood samples 
were taken from their hearts to measure LH and FSH 
hormones. Female sex hormones were measured 
using animal kit by ELISA test. The ovaries were 
also extracted for histological studies and sent to the 
histology laboratory to count the number of initial, 
primary, secondary, and graafian follicles, as well as 
the corpus luteum, corpus albicans, and the number 
of atretic follicles. One way ANOVA and Tukey test 
were used to compare the groups using SPSS version 
18 software. P <0.05 was considered as a significant 
level.

Ethical clearance: This study approved by Shiraz 
University. All ethics of working with laboratory 
animals in this research are based on the instructions 
of the Animal Protection Committee of Shiraz 
University. This research was approved at 22 
December 2015.

Results:
As shown in figures 1 and 2, the concentration of 
FSH and LH in the experimental group 3 (without 
receiving the extract of Aloe vera) showed a 
significant increase compared to the control group 1 
(P <0.05). The concentration of FSH in group 6 (with 
the maximum dose of Aloe vera extract) and LH 
concentration in groups 4, 5 and 6 (with Aloe vera 
extract at different doses) decreased significantly 
compared to the experimental group 3, which was 
almost similar to that of the group Control 1 (P 
<0.05). Therefore, this study showed that by inducing 
MS, the concentration of gonadotropin hormones 
increases, and the use of Aloe vera extract will have 
some effect on the improvement of these hormonal 
changes. 
Changes in the number of ovarian follicles in the six 
groups of rats are shown in figures 3 to 9. Although 
the decrease in the number of primordial follicles 
in the experimental group 3 without receiving 
the Aloe vera extract and their increase in the 
experimental group 6 with the maximum dose of 
Aloe vera extract comparing to the control group 
1 and control group 2 ; but this difference was not 
significant ( P>0.05) (Fig 3). However, according 
to Figure 4, the number of primary follicles in 
experimental group 3 without receiving Aloe vera 
extract and in the three treatment groups 4, 5 and 
6 that received Aloe vera extract at different doses, 
was significantly decreased comparing to the control 
group 1 (P <0.05). Also, as shown in figures 5 and 
6, the number of secondary and graafian follicles  in 
the experimental group 3 (without receiving Aloe 
Vera extract) was significantly decreased comparing 
to the control group 1 (P <0.05). But this number 
increased in three treatment groups with Aloe Vera 
extract, which was not significant (P <0.05). On the 
other hand, there was a decrease in the number of 
corpus luteum and corpus albicans and increase in 
the number of atretic follicles in comparison with the 
control group 1 and this difference was not significant 
(P <0.05). In the treatment group 6, which received 
the maximum dose of Aloe Vera extract, significant 
increases in the number of corpus luteum and corpus 
albicans and significant reduction in atretic follicles 
were observed compared to the experimental group 
3 without receiving the aloe vera extract (Figures 7, 
8 and 9). 
According to the above, It can be argued that induction 
of MS disease results in the reduction of normal 
follicles in the ovary, and therefore the increase of 
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Fig 1. Comparison of serum concentration of FSH (mean 
± standard error) in the studied groups (non-identical 
letters indicate a significant difference (P≥0.05). 1: control 
1, 2: control 2, 3: MS induction with normal saline, 4: 
MS induction with aloe vera extract at 50 mg / kg body 
weight, 5: MS induction with aloe vera extract of 100 Mg 
/ kg body weight, 6: MS induction with aloe vera extract 
at 200 mg / kg body weight. 

Fig 2. Comparison of serum levels of LH (mean ± standard 
error) in the studied groups (non-identical letters indicate 
a significant difference (P≥0.05). 1: control 1, 2: control 
2, 3: MS induction with normal saline, 4: MS induction 
with aloe vera extract at 50 mg / kg body weight, 5: MS 
induction with aloe vera extract of 100 Mg / kg body 
weight, 6: MS induction with aloe vera extract at 200 mg 
/ kg body weight.

Fig 3. Comparison of the number of initial follicles 

(mean ± standard error) in the studied groups (there was 

no significant difference between the groups (P <0.05). 

1: control 1, 2: control 2, 3: MS induction with normal 
saline, 4: MS induction with aloe vera extract at 50 mg / 
kg body weight, 5: MS induction with aloe vera extract of 
100 Mg / kg body weight, 6: MS induction with aloe vera 
extract at 200 mg / kg body weight.

Fig 4. Comparison of the number of primary follicles 
(mean ± standard error) in the studied groups (non-
identical letters indicate a significant difference (P≥0.05). 
1: control 1, 2: control 2, 3: MS induction with normal 
saline, 4: MS induction with aloe vera extract at 50 mg / 
kg body weight, 5: MS induction with aloe vera extract of 
100 Mg / kg body weight, 6: MS induction with aloe vera 
extract at 200 mg / kg body weight.

Fig 5. Comparison of the number of secondary follicles 
(mean ± standard error) in the studied groups (non-
identical letters indicate a significant difference (P≥0.05). 
1: control 1, 2: control 2, 3: MS induction with normal 
saline, 4: MS induction with aloe vera extract at 50 mg / 
kg body weight, 5: MS induction with aloe vera extract of 
100 Mg / kg body weight, 6: MS induction with aloe vera 
extract at 200 mg / kg body weight.
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atretic or extinct follicles and the use of aloe vera 
extract will be beneficial for its improvement. In 
Figure 10, it has been shown that ovarian tissue 
has been degraded in ms groups and the number of 
follicles has decreased, but in the group receiving 
Aloe vera extract, the ovarian tissue was recovered 
dose-dependent.

Discussion:
In the present study, the concentration of LH and 
FSH hormones in the rats with MS without receiving 
Aloe Vera extract significantly increased compared 
with the control group, which is consistent with 
the results of previous studies. Studies by various 
researchers have shown that in MS, the concentration 
of gonadotropin hormones has a direct correlation 
with the severity of the disease and has a diverse 
relation with the concentration of estradiol hormone. 
In patients with MS, there is a peripheral resistance 
to the gonadotropins in hypothalamic pituitary 
adrenal gland axis, Which leads to an abnormal 
increase in the secretion estradiol from the adrenal 
gland, resulting in an incorrect increase in the 
secretion of gonadotropins from the pituitary18, as 
well as in the serum of patients with MS, prolactin, 
LH and FSH concentration is higher than normal 
people19. Increasing FSH due to decreased ovarian 
secretion inhibitor causes lack of inhibition of FSH 

Fig 6. Comparison of the number of graafian follicles 
(mean ± standard error) in the studied groups (non-
identical letters indicate a significant difference (P≥0.05). 
1: control 1, 2: control 2, 3: MS induction with normal 
saline, 4: MS induction with aloe vera extract at 50 mg / 
kg body weight, 5: MS induction with aloe vera extract of 
100 Mg / kg body weight, 6: MS induction with aloe vera 
extract at 200 mg / kg body weight.

Fig 7. Comparison of the number of corpus luteum (mean 
± standard error) in the studied groups (non-identical 
letters indicate a significant difference (P≥0.05). 1: control 
1, 2: control 2, 3: MS induction with normal saline, 4: MS 
induction with aloe vera extract at 50 mg / kg body weight, 
5: MS induction with aloe vera extract of 100 Mg / kg 
body weight, 6: MS induction with aloe vera extract at 200 
mg / kg body weight.

Fig 8. Comparison of the number of corpus albicans (mean 
± standard error) in the studied groups (non-identical 
letters indicate a significant difference (P≥0.05). 1: control 
1, 2: control 2, 3: MS induction with normal saline, 4: MS 

induction with aloe vera extract at 50 mg / kg body weight, 
5: MS induction with aloe vera extract of 100 Mg / kg 
body weight, 6: MS induction with aloe vera extract at 200 
mg / kg body weight.

Fig 9. Comparison of the number of atretic follicles (mean 
± standard error) in the studied groups (non-identical 
letters indicate a statistically significant difference 
(P≥0.05). 1: control 1, 2: control 2, 3: MS induction with 
normal saline, 4: MS induction with aloe vera extract at 
50 mg / kg body weight, 5: MS induction with aloe vera 
extract of 100 Mg / kg body weight, 6: MS induction with 
aloe vera extract at 200 mg / kg body weight.
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Fig 10. A part of the ovary photomicrograph in female rats 

showed histomorphometric changes in various ovarian 

follicles, corpus luteum and corpus albicans in control 

group 1, control group 2, MS induction with normal saline 

(C), MS Induction with aloe vera extract at 50 mg / kg 

body weight (D), MS inductionof with aloe vera extract 

at 100 mg / kg body weight (E), MS induction with aloe 

vera extract of 200 mg / kg body weight (F). (Coloration 

of hematoxylin and eosin, magnification 72) CL: corpus 

luteum, PR: initial follicle P: primary follicle, S: secondary 

follicle, G: follicle graafian, TA: tunica albuginea GL: 

germ cell, N: tissue necrosis, CLA: extinct corpus luteum.

secretion20. On the other hand, in patients with MS, 
cytokines also cause inflammation in the pathway of 
the hypothalamus-pituitary-gonadal (HPG) and, as a 
result, disrupt the pathway of HPG and increase the 
secretion of LH in MS patients21.
Regarding the mentioned issues, one of the ways to 
treat sexual dysfunction in patients with MS is to 
reduce gonadotropin hormones that have increased 
during the disease. In this study, following the use 
of Aloe vera extract, the concentration of FSH and 
LH hormones in the rats with MS was significantly 
decreased compared to control group.
Roberts et al reported that the level of LH in rats 
exposed to phytoestrogens was reduced22. On the 
other hand, studies on a diet rich in phytoestrogens 
in humans and animals showed that phytoestrogens 
inhibited the secretion of luteinizing hormones, and 
phytoestrogens, with the effect on the hypothalamus 
and inhibition of the activity of the cell producing 
the gonadotropin releasing hormone, stopped the 
hypothalamus-pituitary - Gonadal pathway23.
In 2007, Monsefi et al. stated that aloe vera had 
phytoestrogenic compounds5, and also in a study on 
the effect of aloe vera plant on gonadotropin hormones 
in matured rats, it was found that the hydroalcoholic 
extract of this plant had an anti-androgenic effect and 
It can reduce the parameters of androgen dependent, 
including secretion of gonadotropins24.
Therefore, the results of these studies are consistent 
with changes in gonadotropin hormones in Aloe 
vera treated rats in this study. The aloe vera extract, 
probably due to its phytoestrogenic properties, can 
inhibit the activity of pituitary- gonads and thus 
decrease the secretion of gonadotropins.
Regarding the results, it was found that the number of 
normal ovarian follicles in female rats with MS and 
without treatment was significantly decreased and the 
number of atretic or extinct follicles was significantly 
increased and therefore this finding was consistent 
with previous studies by the researchers who reported 
that the reduction of sexual cells and the reduction of 
puberty of these cells could be due to neurological 
impairment in MS, as the puberty of the sexual cells 
is happened by the secretion of various and specific 
glycoproteins from the epithelial cells caused by 
neural stimulation. What is certain is MS disease 
is a condition with an impairment of the nervous 
system9,25. On the other hand, MS causes activation 
of inflammatory cytokines in other organs and the 
destruction of neurons and myelin cells in the nerve 
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tissue21. Therefore, in the present study, decreasing 
the number of ovarian follicles, especially matured 
follicles and increasing the number of atretic follicles 
in the rats, can be due to neurological disorders in 
MS, resulting in reduced glycoproteins and activation 
of inflammatory cytokines in ovarian tissue. 
The present study showed that induction of MS 
without receiving Aloe Vera extract also significantly 
reduced the number of corpus albicans compared to 
the control group, which is consistent with changes 
in corpus luteum. Also, in this study, Aloe vera 
extract was effective in improving the number of 
ovarian follicles, corpus luteum and corpus albicans, 
especially with the maximum dosage. This finding 
is consistent with the research by Kosif et al. who 
stated that the aloe vera extract has a similar effect as 
the follicular stimulating hormone of the ovary and 
acts like this hormone, which increases and develops 
the ovarian follicles26.
Another study found that the Aloe vera has a beneficial 
effect on the reproductive system and ovarian tissue 
of the rat, and this plant increases folliculogenesis by 
increasing the vein around the ovarian follicles and 
ovarian stroma27.
The protective effect of Aloe vera on the testis 
histological changes in male rats has also been 
reported and stated that Aloe vera increases the 
number of spermatogonia, spermatocytes, spermatids 
and sertoli cells significantly28. Many previous 
studies have highlighted the role of phytoestrogens 
in protecting cells, which stated that phytoestrogenic 
compounds inhibited the process of apoptosis 
and thus reduced atretic follicles29,30, and also 
reported that phytoestrogens with their anti-oxidant 
properties have positive effects on intracellular 
enzymes, normal form of protein, growth factor 
and cell proliferation31,32. Therefore in this research, 
it can be concluded that the Aloe vera extract can 
inhibits apoptosis and reduces atretic follicles and 
increases ovarian follicles in rats receiving Aloe vera 

extract due to its antioxidant properties and having 
phytoestrogenic compounds which is similar to 
estradiol formula.
Conclusion:
According to previous researches on the properties 
of effective ingredients in Aloe Vera, and considering 
the results of this research, we can express the 
protective effect of aloe vera gel to prevent changes in 
gonadotropin and histopathologic ovarian hormones 
caused by MS disease. Therefore, Aloe vera plant gel 
extract as a medicinal plant has good potential for 
improving gonadotropin hormones, sexual cells and 
fertility in patients with MS that can be attributed to 
phytoestrogenic properties of this plant. 
Acknowledgements;
The authors greatly acknowledge Shiraz University 
for the financial support from the Grant Research 
Council.
Funding:
This research did not receive any specific grant from 
any funding agency.
Declaration of Interests:
The authors declare that there is no conflict of 
interest that could be perceived as prejudicing the 
impartiality of the research reported
Author’s contribution: 
Data gathering and idea owner of this study: Elham 
Rahmanian Koshkaki 
Study design: Fatemeh Meshkini, Mina Tajali, Amir 
Ali Rafati
Data gathering: Abolghasem Abasi Sarcheshmeh, 
Vida Samiei, Farzad Rahmanian Koshkaki
Writing and submitting manuscript: Fatemeh 
Mohseni, Elham Rahmanian Koshkaki, Mina Tajali 
Editing and approval of final draft: Fatemeh Mohseni, 
Elham Rahmanian Koshkaki



451

Protective Effect of Aloe Vera Gel Extract on Histopathologic Changes in Ovaries and Gonadotropin in MS Model of Rat

References:
1.	 Chitnis T, Tenembaum S, Banwell B, Krupp L, Pohl D, 

Rostasy K, et al. Consensus statement: evaluation of new 
and existing therapeutics for pediatric multiple sclerosis. 
Multiple Sclerosis Journal. 2012;18(1):116-27.

2.	 Jacques FH, Lublin FD. Defining the clinical course of 
multiple sclerosis: The 2013 revisions Author Response. 
Neurology. 2015;84(9):963-.

3.	 Orton S-M, Herrera BM, Yee IM, Valdar W, Ramagopalan 
SV, Sadovnick AD, et al. Sex ratio of multiple sclerosis 
in Canada: a longitudinal study. Lancet Neurol. 
2006;5(11):932-6.

4.	 Fauci AS. Harrison’s principles of internal medicine: 
McGraw-Hill, Medical Publishing Division New York; 
2008.

5.	 Malihezaman M, Sara P. Effects of aqueous extract of 
Anethum graveolens on male reproductive system of 
rats. Lancet Neurol. 2007;7(5):815-8.

6.	 Jalkanen A, Alanen A, Airas L, Sclerosis FM, Group PS. 
Pregnancy outcome in women with multiple sclerosis: 
results from a prospective nationwide study in Finland. 
Lancet Neurol. 2010;16(8):950-5.

7.	 Airas L, Saraste M, Rinta S, Elovaara I, Huang YH, 
Wiendl H. Immunoregulatory factors in multiple sclerosis 
patients during and after pregnancy: relevance of natural 
killer cells. Clin Exp Immunol. 2008;151(2):235-43.

8.	 Finkelsztejn A, Brooks J, Paschoal F, Fragoso Y. 
What can we really tell women with multiple sclerosis 
regarding pregnancy? A systematic review and meta‐
analysis of the literature. BJOG: An International Journal 
of Obstetrics & Gynaecology. 2011;118(7):790-7.

9.	 Pakpoor J, Goldacre R, Schmierer K, Giovannoni G, 
Goldacre MJ. Testicular hypofunction and multiple 
sclerosis risk: A record‐linkage study. Ann Neurol. 
2014;76(4):625-8.

10.	 Yasin, H, Khalid, S, Abrar, H, Rizwani, G, Perveen, R, 
& Fatima, K. Comperative phyto toxicological and anti 
inflammatory effects of leaves extracts of holoptelea 
integrifolia. Bangladesh J Med Sci. 2018;17(2):212-17.

11.	 Widjaja, S., & Rusdiana. Extract Ethanol of Poguntano 
in Alloxan Induced Diabetic Rats. Bangladesh J Med 
Sci. 2018;17(2):251-54. 

12.	 Yadav V, Bever C, Bowen J, Bowling A, Weinstock-
Guttman B, Cameron M, et al. Summary of evidence-
based guideline: Complementary and alternative 
medicine in multiple sclerosis Report of the Guideline 
Development Subcommittee of the American Academy 
of Neurology. Neurology. 2014;82(12):1083-92.

13.	 Baravalle C, Salvetti N, Mira G, Lorente J, Ortega H. 
The role of ACTH in the pathogenesis of polycystic 
ovarian syndrome in rats: hormonal profiles and ovarian 
morphology. Physiol Res. 2007;56(1):67-78.

14.	 Smith MM, Arnett PA. Factors related to employment 
status changes in individuals with multiple sclerosis. 
Mult Scler. 2005;11(5):602-9.

15.	 Joseph B, Raj SJ. Pharmacognostic and phytochemical 
properties of Ficus carica Linn–An overview. Int J 
Pharm Tech Res. 2011;3(1):8-12.

16.	 Mazzanti CM, Spanevello RM, Morsch A, Zanin 
R, Battisti V, Ahmed M, et al. Previous treatment 
with ebselen and vitamin E alters adenine nucleotide 
hydrolysis in platelets from adult rats experimentally 
demyelinated with ethidium bromide. Life Sci. 
2007;81(3):241-8.

17.	Ahmad Emami S, Sahebkar A, Javadi B. Paresthesia: a 
review of its definition, etiology and treatments in view 
of the traditional medicine. Current pharmaceutical 
design. 2016;22(3):321-7.

18.	 Foroughipour A, Norbakhsh V, Najafabadi SH, Meamar 
R. Evaluating sex hormone levels in reproductive age 
women with multiple sclerosis and their relationship 
with disease severity. J Res Med Sci. 2012;17(9):882.

19.	 Grinsted L, Heltberg A, Hagen C, Djursing H. Serum 
sex hormone and gonadotropin concentrations in 
premenopausal women with multiple sclerosis. J Int 
Med. 1989;226(4):241-4.

20.	 Nabavi SM, Koupai SA, Nejati MR, Garshasbi E, 
Jalali MR. Menstrual irregularities and related plasma 
hormone levels in multiple sclerosis patients treated with 
beta interferone. Acta Med Iran. 2010;48(1):36.

21.	 Foster SC, Daniels C, Bourdette DN, Bebo BF. 
Dysregulation of the hypothalamic–pituitary–gonadal 
axis in experimental autoimmune encephalomyelitis and 
multiple sclerosis. J Neuroimmunol. 2003;140(1):78-87.

22.	 Roberts D, Veeramachaneni DR, Schlaff WD, Awoniyi 
CA. Effects of chronic dietary exposure to genistein, a 
phytoestrogen, during various stages of development 
on reproductive hormones and spermatogenesis in rats. 
Endocrine. 2000;13(3):281-6.

23.	 McGarvey C, Cates PS, Brooks AN, Swanson IA, 
Milligan SR, Coen CW, et al. Phytoestrogens and 
gonadotropin-releasing hormone pulse generator 
activity and pituitary luteinizing hormone release in the 
rat. Endocrinol. 2001;142(3):1202-8.

24.	Shariati M, Mokhtari M, Rastegar S. Effect of Aloe 
extract on testosterone and gonadotropin hormone on rat. 



452

 Elham Rahmanian Koshkaki, Abolghasem Abasi Sarcheshmeh, Vida Samiei, Farzad Rahmanian Koshkaki, Fatemeh Mohseni, Mina Tajal

J Sabzevar Univ Med Sci. 2009:1(16):12-17. [persian]

25.	 Adamopoulos DA, Nicopoulou S, Kapolla N, 
Vassilopoulos P, Karamertzanis M, Kontogeorgos L. 
Endocrine effects of testosterone undecanoate as a 
supplementary treatment to menopausal gonadotropins 
or tamoxifen citrate in idiopathic oligozoospermia. 
Fertil steril. 1995;64(4):818-24.

26.	 Kosif R, Akta G, Öztekin A. Microscopic Examination of 
Placenta of Rats Prenatally Exposed to Aloe barbadensis: 
A Preliminary Study. Int J Morphol. 2008;26(2).

27.	 Kosif R, Aktas RG. Investigation of the effects of Aloe 
barbadensis on rat ovaries: a preliminary study. J of Med 
Food. 2009;12(6):1393-7.

28.	 Erfani MN, Bahrami M, Morovati H, Najafzadehvarzi 
H. The protective effect of Aloe vera on histological and 
histometrical structure of diabetic rat testis. Scientific-
Research Iranian Veterinary Journal. 2013:2(39):78-87. 
[persian]. 

29.	 Hirshfield AN. Development of follicles in the 

mammalian ovary. Int Rev Cytol. 1991;124:43-101.

30.	 Cannon JD, Cherian-Shaw M, Lovekamp-Swan T, 

Chaffin CL. Granulosa cell expression of G1/S phase 

cyclins and cyclin-dependent kinases in PMSG-induced 

follicle growth. Mol Cell Endocrinol. 2007;264(1):6-15.

31.	 Molazem Z, Mohseni F, Younesi M, Keshavarzi 

S. Aloe vera gel and cesarean wound healing; a 

randomized controlled clinical trial. Glob J Health Sci. 

2015;7(1):203-9.

32.	 Koshkaki ER, Haghshenas H, Sekhavati E, Mohseni 

F, Tajali M. Protective Effects of Aloe Vera Alcoholic 

Extract Gel on Changes of Ovarian Hormones in 

Experimental Model of Multiple Sclerosis. J Adv Pharm 

Edu Res. 2018;8:104-9.




