Iran J Reprod Med Vol. 11. No. 2. pp: 145-150, February 2013

Original article

Does Ramadan fasting has any effects on menstrual
cycles?
Mahnaz Yavangi1 M.D., Mohammad Ali Amirzargar2 M.D., Nasibeh Amirzargar3 M.D., Maryam
Dadashpour4 M.D.
1. Department of Obstetrics and
Gynecology, Fatemieh Infertility
Research Center, Hamadan
University of Medical Sciences,
Hamadan, Iran.
2. Department
of
Urology,
Hamadan University of Medical
Sciences, Hamadan, Iran.
3. Tehran University of Medical
Sciences, Tehran, Iran.
4. Hamedan University of Medical
Sciences, Hamedan, Iran.

Corresponding Author:
Mahnaz
Yavangi,
Fatemieh
Infertility
Research
Center,
Department of Obstetrics and
Gynecology, Hamadan University
of Medical Sciences, Hamadan,
Iran.
Email: m_yavangui@yahoo.com
Tel/Fax: (+98) 8112516868

Received: 19 January 2011
Revised: 17 February 2012
Accepted: 13 May 2012

Abstract
Background: During the month of Ramadan, millions of Muslims abstain from
food and drink daily from dawn to sunset and people actually experience repeated
cycles of fasting and refeeding. Menstruation is a normal physiological process that
its regularity is controlled by hypothalamic-pituitary-ovarian axis. Etiology of
menstrual dysfunction includes weight loss, hypoleptinemia, abnormal eating
behaviors, exercise, and psychological stressors.
Objective: To investigate the effects of Ramadan fasting on menstrual cycles.
Materials and Methods: This analytic cross-sectional study was performed on 80
female college students resident in a dormitory of Hamedan University of Medical
Sciences. A questionnaire including demographic characteristics and menstrual
calendar was filled by all participants. All analyses were performed using the
statistical software SPSS for Windows version 11.5.
Results: We found 11.3%, 30%, and 16.3% of participates had abnormal menstrual
pattern three months before, during and three months after Ramadan, respectively.
In participates who fast more than 15 days, menstrual period had significantly more
abnormality than participants who fast less than 15 days. Considering our results we
demonstrated that menstrual abnormalities during Ramadan month reach to their
peak and three months after Ramadan reduce but do not return to previous condition.
Conclusion: This study confirms that menstrual abnormalities including
oligomenorrhea, polymenorrhea and hypermenorrhea increased during Ramadan
especially in participates with more than 15 days of fasting.
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Introduction

D

uring the month of Ramadan it is
estimated that, worldwide, millions
of healthy adult Muslims are
required to abstain from food and drink from
dawn to sunset daily which in the year 2009
runs from 22 August to 19 September. This is
an experience of repeated cycles of fastingrefeeding. Naturally, fasting causes significant
changes in the normal feeding, sleeping and
behavioral patterns of the people.
However, there have been only a few
studies that examined the effect of the fast on
basic homeostatic functions. Recently,
medical studies have focused on the clinical
effect of fasting on healthy people and its risks
to patients with systemic disease. Considering
the menstrual cycle, plays a significant role in
women's health and disease, evaluation the
effect of Ramadan fast on it seems necessary.
Menstrual cycle is generally defined in the
context of four dimensions of cycle regularity,

menstrual period frequency, and duration of
flow and volume of blood loss (1). The mean
menstrual cycle length in the mid-reproductive
years is between 28 and 30 days. The
duration of the period of menstruation is
commonly 5 days, whereas the volume of
blood loss varies between 25 and 35 ml (2).
An endocrine axis functions via hormonal
regulation and feedback loops govern the
regulation of menstruation known as the
hypothalamic-pituitary-ovarian (HPO) axis. A
variety of conditions affect this axis manifests
as a final common symptom; irregular
menstrual cycles (3).
The majority of women reported at least
one menstrual cycle classified as irregular,
and about 37% reported both short and long
cycles (4, 5). College-age young women
frequently experience a variety of menstrualrelated complaints, including dysmenorrhea,
menorrhagia,
irregular
menses,
and
menstrual-related
mood
changes.
The
prevalence of menstrual dysfunction among
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college students has been reported to be from
13.9-21%. (6).
Irregular menstrual cycles may cause
diabetes type 2, cardiovascular disease,
osteoporosis and infertility and also some
factors such as smoking, exercise, diets, body
mass index (BMI), menarche`s age and the
duration of menstruation and psychosocial
stress can be associated with irregular
menstrual cycles (2, 7-13).
To our knowledge, this is the first study
carried out to explore the effect of Ramadan
fast on menstrual cycles in female college
students. We aimed to compare the menstrual
period pattern before, during and after
Ramadan and investigate confounding factors
affect cycle regularity.

was calculated. Patients with BMI exceeding
30 were considered obese. BMI levels were
based on the WHO classification of obesity
(14). Participates encourage to record their
first date of each menstrual period during the
7 months of study. We attempt to measure
menstrual blood loss on the basis of number
of pads or tampons used per day or frequency
of pad changes. At the end of the study
questionnaires were collected and BMI was
calculated again.

Materials and methods

Results

This analytic cross-sectional study was
designed according to a protocol approved by
the ethical committee of Hamedan University
of Medical Sciences. The female college
students who lived in the dormitory of
Hamedan University of Medical Sciences
were asked to volunteer to take part in our
study. The study was conducted from 22 June
to 19 December of 2009, 3 months precedent
to 3 months following Ramadan.
Convenience sampling was performed.
Dispensation from fasting is allowed during
sickness, menstruation, pregnancy, breast
feeding, and travel. Subjects who were unable
to or not recommended to fast were excluded.
The students who wanted to fast during 3
months before Ramadan were not included.
Consumption of medications affecting sexual
hormones was considered as exclusion
criteria. Sampling was based on the number
of all available cases in our target center.
Eighty students of the dormitory based on the
inclusion and exclusion criteria wanted to
enroll in the study. After explaining the
purpose and methods of our study, written
informed consent was obtained from each
participate.
At the beginning of investigation, detailed
medical histories of the participants were
taken
via
a
questionnaire
including
demographic characteristics and menstrual
calendar. All subjects underwent physical
examination 3 months prior to fasting.
Information on body mass (kg) and stature (m)
were obtained from all participants and BMI

After collecting the questionnaire from 80
college students resident in the dormitory of
University of Medical Sciences, we found that
11.3%, 30%, and 16.3% of participates had
irregular menstrual pattern before, during and
after Ramadan, respectively (Table I). P-value
for menstrual pattern between these times
were 0.0001 that indicate significant
probability distribution of individuals. Mean
age of participates was 24.7±3.1 years (range:
18-30 yrs).
To evaluate the effect of the duration of the
fast on the menstrual pattern, it was seen that
during 13 participates who fast less than 15
days, abnormal menstruation was 0%, 22.1%
and 7.7% before, during and after Ramadan,
respectively.
These
data
among
67
participants who fast more than 15 days were
13.5%, 31.3% and 17.9%, respectively (Table
II). With regard to lower number of whom fast
less than 15 days in contrast with whom fast
more than 15 days, the p-value of 0.0001
between groups did not have enough
accuracy. In the group who fast less than 15
days the only abnormality which remains after
Ramadan was oligomenorrhea. Among those
who fast more than 15 days, the abnormality
which remains more after Ramadan was
polymenorrhea.
Considering
BMI
characteristic, 80% of participates had normal
weight, 17.5% were lean, and 2.5% were fat.
In lean group normal menses decreased to
78.6% during Ramadan. More frequent
abnormality was oligomenorrhea (Table III). In
this group p-value for comparison pre
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Statistical analysis
All analysis were performed using the
SPSS software for Windows version 11.5.
Analysis were done by nonparametric Chisquare test to evaluate the distributions.
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Ramadan with Ramadan was 0.082 and for
comparison during Ramadan and post
Ramadan
was
0.999
which
means
distributions were not significant. Among
normal weight group menstrual abnormality
were 12.5%, 31.2% and 18.7% before, during
and after Ramadan, respectively. The p-value
of 0.0001 in this group means significant
differences
between
these
periods.

Hypermenorrhea was the most common
abnormalities during Ramadan in this group
(Table III). From 2 fat participates, one had
hypermenorrhea in 7 months duration of the
study (Table III). Considering that only 3
cases (3.8%) of participates had professional
exercise activity and no one smoked, we did
not statistically analyzed these two factors.

Table I. Menstrual pattern in students before, during, and after Ramadan
Menstrual pattern

3 months before Ramadan
n(%)
71 (88.7)

During Ramadan
n(%)
56 (70)

3 months after Ramadan
n(%)
67 (83.8)

Oligomenorrhea

1 (1.3)

11 (13.8)

2 (2.5)

Polymenorrhea

5 (6.3)

7 (8.8)

8 (10)

Hypermenorrhea

3 (3.8)

6 (7.5)

3 (3.8)

80 (100)

80 (100)

80 (100)

Normal menstruation

Summation

Table II. Menstrual pattern in students before, during, and after Ramadan considering the duration of fast
Duration of fast

Menstrual pattern
Normal menstruation

Less than 15 days
n(%)
3 months before
During
3 months after
Ramadan
Ramadan
Ramadan
13 (100)
10 (76.9)
12 (92.3)

More than 15 days
n(%)
3 months before
During
3 months after
Ramadan
Ramadan
Ramadan
58 (86.5)
46 (68.7)
55 (82.1)

Oligomenorrhea

0 (0)

1 (7.7)

1 (7.7)

1 (1.5)

10 (14.8)

1 (1.5)

Polymenorrhea

0 (0)

1 (7.7)

0 (0)

5 (7.5)

6 (9)

8 (11.9)

Hypermenorrhea
Summation

0 (0)

1 (7.7)

0 (0)

3 (4.5)

5 (7.5)

3 (4.5)

13 (100)

13 (100)

13 (100)

67 (100)

67 (100)

67 (100)

Table III. Menstrual pattern in students before, during, and after Ramadan considering their BMI
Menstrual pattern

Normal menstruation

3 months before Ramadan
n(%)
Lean
Normal
Fat

During Ramadan
n(%)
Lean
Normal

Fat

3 months after Ramadan
n(%)
Lean
Normal
Fat

14 (100)

56 (87.5)

1 (50)

11 (78.6)

44 (68.8)

1 (50)

14 (100)

52 (81.3)

1 (50)

Oligomenorrhea

0 (0)

1 (1.6)

0 (0)

2 (14.3)

5 (7.8)

0 (0)

0 (0)

2 (3.1)

0 (0)

Polymenorrhea

0 (0)

5 (7.8)

0 (0)

1 (7.1)

6 (9.4)

0 (0)

0 (0)

8 (12.5)

0 (0)

Hypermenorrhea

0 (0)

2 (3.1)

1 (50)

0

9 (14)

1 (50)

0 (0)

2 (3.1)

1 (50)

14 (100)

64 (100)

2 (100)

14 (100)

64 (100)

2 (100)

14 (100)

64 (100)

2 (100)

Summation

Discussion
In this study for the first time we assessed
the effect of Ramadan fast on menstrual
cycles in female college students. The
volunteers who take part in our trial were
chosen from students who lived in the
dormitory of University of Medical Sciences,
which causes the similarity of confounding
factors affecting menstrual pattern especially
diet, stress and environmental factors such as
light.
Considering
our
results
we

demonstrated that menstrual abnormalities
during Ramadan month reach to their peak
and three months after Ramadan reduce but
do not return to previous conditions. Besides,
among participates who fast more than 15
days menstrual period had more abnormalities
than volunteers who fast less than 15 days.
Menstruation is a normal physiological
process that its regularity is controlled by
action and interaction of hormones released
from hypothalamus, pituitary and ovaries and
their effect on the endometrium. In normal
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menstrual pattern length of menstrual cycle
has an average of 28.1 days, length of flow is
3-7 days and amount of flow is <80 mL.
Common menstrual disorders include heavy
flow (hypermenorrhea), unusually light
(hypomenorrhea),
unusually
frequent
(polymenorrhea),
unusually
infrequent
(oligomenorrhoea) and unusually painful
(dysmenorrhea) (13).
The frequency of irregular cycles ranged
from 5-16% (14). The etiology of menstrual
dysfunction
includes
weight
loss,
hypoleptinemia, abnormal eating behaviors,
exercise, and psychological stressors (15).
Oligomenorrhea was reported greater with
binge eating, vomiting, and appetite
suppressant use (16). Fasting or excessive
weight loss can inhibit cycling and ovulation
(17).
Diet
through
modification
of
electroencephalographic activity and sleep
patterns or by direct action alters hormone
metabolism (18, 19).
The fast entails absolute abstention from
allowing anything to enter the body during the
hours from dawn to sunset. Aside from being
used as medical treatment for several
conditions, fasting is also a spiritual activity for
several religions, such as Islam, Christianity,
Buddhaism, and Judaism. The Ramadan fast
is required of every healthy adult Muslim for a
complete lunar month (approximately 15
hours/day in Iran on 2009). The Ramadan
may have several effects on basic
homeostatic functions.
During the month of Ramadan, people
actually experience repeated cycles of fasting
and refeeding. In addition there is a significant
change in the daily patterns of behavior such
as sleeping pattern (20). On average, people
wake up earlier in the morning before sunrise
for the first meal during the month of
Ramadan. Many (65%) return to sleep later,
fast for the rest of the day and some add an
afternoon nap. These behavioral changes
might cause alterations in hormonal secretion.
During the fasting days of Ramadan glucose
homeostasis is maintained by meals taken
before dawn and by liver glycogen stores.
Fasting in Ramadan is safe for the majority
of diabetic patients with proper education and
management (21, 22). Blood pressure does
not change significantly during the Ramadan
fast in patients who continue their daily
medications (20). There are no adverse
effects of Ramadan fasting on the heart, lung,

148

liver, kidney, eyes, hematologic profile,
endocrine and neuropsychiatric functions (23).
Changes in serum lipids depend on weight
and the quality and quantity of food
consumption. Average body weight changes
during the Ramadan month. Some people
actually gained weight while others lost
weight. Changes in BMI prior to, at the end,
and after Ramadan influence by calorie,
protein, and fat intake (24).
In our study, participates were similar in
considering confounding factors such as BMI
and physical activity. In a cross-sectional
study, analysis of 265 university students
showed that more people got involved in
stress reducing (watching TV, listening to the
radio and visiting) and spiritual activities
(prayers and reading Quran) during Ramadan.
Food intake appeared to improve during this
month with higher proportions eating foods
from all food groups. The amount of foods did
not differ significantly except in the case of
foods from the cereal, meat and vegetable
groups. They drank less caffeine-containing
beverages and smoked less (25). In our study
no cases smoke cigarette. But considering
that smoking cessation might be useful in
reducing the prevalence of menstrual
symptoms and cycle disorders, we predict that
fasting during Ramadan which causes
reducing the amount of smoking can have
important effect on menstrual cycles (26).
Reduction of food consumption may cause
activations of multiple metabolic and
neuroendocrine
changes
resulting
in
amenorrhea (27, 28). Considering our study
was the first investigation about the effect of
fast on menstrual cycles there was no similar
study to compare our results and discuss on
conclusions. But a similar condition with
fasting is seen in patient with binge eating
behavior which is defined as eating an
unusually large amount of food (29).
Studies demonstrate that the ingestion of a
single large daily meal results in metabolic
consequences, including increased fasting
glucose levels, increased insulin responses
and modulation of the leptin diurnal rhythm
(30). Binge eating is hypothesized to have
effects on the HPO axis (31, 32). Serum leptin
levels demonstrate a diurnal rhythm with a
peak in the middle of the night (33). Fasting
results in a gradual decline in leptin levels,
first observed after 6-8 h (34). Leptin can
affect the HPO axis by acting directly on the
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hypothalamus and increase luteinizing
hormone releasing hormone release, on the
pituitary gland and stimulates LH and folliclestimulating hormone (FSH) release, and on
the gonads and stimulates steroidogenesis
(35, 36).
Short term fasting for 3 days in the
midfollicular phase of the menstrual cycle
decreased the number of LH pulses and
during midluteal phase augmented 24-h
pulsatile growth hormone (GH) secretion,
increased mean serum cortisol, and
decreased
24-h
mean
serum
leptin
concentrations, insulin, and insulin-like growth
factor-I (IGF-I) concentrations (37). Prolonged
restriction of food consumption can inhibit
reproduction in humans (38). Chronic illness
and
anorexia
nervosa
with
inducing
hypothalamic amenorrhea can decrease
serum leptin concentrations (39). Regarding
our results, we suggest more evaluations on
hormonal and endocrinal changes during
Ramadan fast in more populated samples.
Considering
the
less
amount
of
participates, comparing the effect of fast on
different pattern of body weight was
impossible because 80% of volunteers had
normal weight. This can be evaluated in future
investigations. It seems that the effects of fast
on menstrual cycles are manifest in some
special groups. Assessment of such an issue
by dividing patients into sub-groups should be
considered in future studies.

Conclusion
In conclusion, this study confirmed that
menstrual
abnormalities
including
oligomenorrhea,
polymenorrhea
and
hypermenorrhea increase during Ramadan
especially in participates with more than 15
days of fasting.

Conflict of interest
There is no conflict of interest in this study.

References
1. Warner PE, Critchley HOD, Lumsden MA, Douglas
A, Campbell-Brown M, Murray GD. Referral for
menstrual problems: cross-sectional survey of
symptoms, reasons for referral and management.
BMJ 2001; 3: 24-28.
2. Fraser IS, Inceboz US. Defining disturbances of the
menstrual cycle. In: O’Brien S, Cameron I, MacLean

A, eds. Disorders of the menstrual cycle. London:
RCOG Press. 2000.
3. Popat VB, Prodanov T, Calis KA, Nelson LM. The
menstrual cycle: a biological marker of general
health in adolescents. Ann N Y Acad Sci 2008; 1135:
43-51.
4. Yamamato K, Okazaki A, Sakamoto Y, Funatsu M.
The relationship between premenstrual symptoms,
menstrual pain, irregular menstrual cycles, and
psychosocial stress among Japanese college
students. J Physiol Anthropol 2009; 28: 129-36.
5. Williams SR. Menstrual cycle characteristics and
predictability of ovulation of Bhutia women in Sikkim,
India. J Physiol Anthropol 2006; 25: 85-90.
6. Backman GA, Backman E: Prevalence of
oligomenorrhea and amenorrhea in a college
population. Am J Obstet Gynecol 1982; 144: 98-102.
7. Solomon CG, Hu FB, Dunaif A, Rich-Edwards J,
Willett WC, Hunter DJ, et al. Long or highly irregular
menstrual cycles as a marker for risk of type 2
diabetes mellitus. JAMA 2001; 286: 2421-2426.
8. Solomon CG, Hu FB, Dunaif A, Rich-Edwards JE,
Stampfer MJ, Willett WC, et al. Menstrual cycle
irregularity and risk for future cardiovascular disease.
J Clin Endocrinol Metab 2002; 87: 2013-2017.
9. Kaplan JR, Manuck SB. Ovarian dysfunction, stress,
and disease: a primate continuum. ILAR J 2004; 45:
89-115.
10. Rowland AS, Baird DD, Long S, Wegienka G, Harlow
SD, Alavanja M, et al. Influence of medical conditions
and lifestyle factors on the menstrual cycle.
Epidemiology 2002; 13: 668-674.
11. Wang L, Wang X, Wang W, Chen C, Ronnennberg
AG, Guang W, et al. Stress and dysmenorrhoea: a
population based prospective study. Occup Environ
Med 2004; 61: 1021-1026.
12. World Health Organization. Obesity: Preventing and
Managing the Global Epidemic. Geneva: Report of a
WHO consultation on obesity; 1997.
13. Esimai O, Esan GO. Awareness of menstrual
abnormality amongst college students in urban area
of ile-ife, osun state, Nigeria. Indian J Community
Med 2010; 35: 63-66.
14. Walraven G, Ekpo G, Coleman C, Scherf C, Morison
L, Harlow SD. Menstrual disorders in rural Gambia.
Stud Fam Plann 2002; 33: 261-268.
15. Vyver E, Steinegger C, Katzman DK. Eating
disorders and menstrual dysfunction in adolescents.
Ann N Y Acad Sci 2008; 1135: 253-264.
16. Poyastro Pinheiro A, Thornton LM, Plotonicov KH,
Tozzi F, Klump KL, Berrettini WH, et al. Patterns of
menstrual disturbance in eating disorders. Int J Eat
Disord 2007; 40: 424-434.
17. Newmark SR, Rsini AA, Naftolin FI, Todd R, Rose LI
Cahill CF. Gonadotrophin profiles in fed and fasted
obese women. Am J Obstet Gynecol 1979; 133: 75.
18. Phillips F, Crisp AH, Mcguinness B, Kalucy EC, Chen
CN, Koval J, et al. lsocaloric diet changes and
electroencephalographic sleep. Lancet 1975; 2: 723.
19. Akesode A, MIGEON CJ, Kowarski AA. Effect of food
intake on the metabolic clearance rate of
aldosterone. J Clin Endocrinol Metabol 1977; 45:
849.
20. Perk G, Ghanem J, Aamar S, Ben-Ishay D, Bursztyn
M. The effect of the fast of Ramadan on ambulatory
blood pressure in treated hypertensives. J Hum
Hypertens 2001; 15: 723-725.

Iranian Journal of Reproductive Medicine Vol. 11. No. 2. pp: 145-150, February 2013

149

Yavangi et al

21. Azizi F, Siahkolah B. Ramadan fasting and diabetes
mellitus. Int J Ramadan Fasting Res 1998; 2: 8-17.
22. Gustaviani R, Soewondo P, Semiardji G, Sudoyo
AW. The influence of calorie restriction during the
Ramadan fast on serum fructosamine and the
formation of beta hydroxybutirate in type 2 diabetes
mellitus patients. Acta Med Indones 2004; 36: 136141.
23. Azizi F. Islamic fasting and health. Ann Nutr Metab
2010; 56: 273-282.
24. Uysal AR, Erdogan MF, Sahin G, Kamel N, Erdogan
G. Clinical and metabolic effect of fasting in 41 type 2
diabetic patients during Ramadhan. Diabete Care
1998; 21: 2033-2034.
25. Afifi ZE. Daily practices, study performance and
health during the Ramadan fast. J R Soc Health
1997; 117: 231-235.
26. Kritz-Silverstein D, Wingard DL, Garland FC. The
association of behavior and lifestyle factors with
menstrual symptoms. J Womens Health Gend Based
Med 1999; 8: 1185-1193.
27. Bergendahl M, Evans WS, Pastor C, Patel A,
Iranmanesh A, Veldhuis JD. Short-term fasting
suppresses leptin and (conversely) activates
disorderly growth hormone secretion in midluteal
phase women-a clinical research center study. J Clin
Endocrinol Metab 1999; 84: 883-894.
28. Yen SS. Effects of lifestyle and body composition on
the ovary. Endocrinol Metab Clin North Am 1998; 27:
915-926.
29. Gorin AA, Niemeier HM, Hogan P, Coday M, Davis
C, DiLillo VG, et al. Binge eating and weight loss
outcomes in overweight and obese individuals with
type 2 diabetes: results from the Look AHEAD trial.
Arch Gen Psychiatry 2008; 65: 1447-1455.
30. Taylor AE, Hubbard J, Anderson EJ. Impact of binge
eating on metabolic and leptin dynamics in normal
young women. J Clin Endocrinol Metab 1999; 84:

150

428-434.
31. Hernandez ER, Resnick CE, Svoboda ME, Van Wyk
JJ, Payne DW, Adashi EY. Somatomedin-C/insulinlike growth factor I as an enhancer of androgen
biosynthesis by cultured rat ovarian cells.
Endocrinology 1988; 122:1603-1612.
32. Adashi EY, Hsueh AJW, Yen SSC. Insulin
enhancement of luteinizing hormone and folliclestimulating hormone release by cultured pituitary
cells. Endocrinology 1981; 108:1441-1449.
33. Sinha MK, Ohannesian JP, Heiman ML. Nocturnal
rise of leptin in lean, obese, and non-insulindependent diabetes mellitus subjects. J Clin Invest
1996; 97: 1344-1347.
34. Boden G, Chen X, Mozzoli M, Ryan I. Effect of
fasting on serum leptin in normal human subjects. J
Clin Endocrinol Metab 1996; 81: 3419-3423.
35. Yu WH, Kimura M, Walczewska A, Karanth S,
McCann SM. Role of leptin in hypothalamic-pituitary
function. Proceedings of the National Academy of
Sciences of the USA 1997; 94: 1023-1028.
36. Riad-Gabriel MG, Jinagouda SD, Sharma A,
Boyadjian R, Saad MF. Changes in plasma leptin
during the menstrual cycle. Eur J Endocrinol 1998;
139: 528-531.
37. Rosenbaum M, Nicolson M, Hirsch J, Heymsfield SB,
Gallanger D, Chu F, et al. Effects of gender, body
composition,
and
menopause
on
plasma
concentrations of leptin. J Clin Endocrinoly Metab
1996; 81: 3424-3427.
38. Bergendahl M, Veldhuis JD. Altered pulsatile
gonadotropin signaling in nutritional deficiency in the
male. Trends Endocrinol Metab 1995; 6: 145-159.
39. Balligand JL, Brichard SM, Brichard V, Desager JP,
Lambert M. Hypoleptinemia in patients with anorexia
nervosa: loss of circadian rhythm unresponsiveness
to short-term refeeding. Eur J Endocrinol 1998; 138:
415-420.

Iranian Journal of Reproductive Medicine Vol. 11. No. 2. pp: 145-150, February 2013

