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ABSTRACT 

The present study aims to assess the changes in the levels of some 

reproductive hormones including follicle stimulating hormone (FSH), 

luteinizing hormone (LH), prolactin (PRL), estradiol (E2), testosterone 

and thyroid stimulating hormone (TSH) classified according to age and 

weight for infertile women. In this study, 250 women with infertility 

aged 16 to 53 years were investigated who attended to the High 

Institute for Infertility Diagnosis and Assisted Reproductive 

Technologies/ Al-Nahrain University. Women were divided into four 

age groups: < 20 years old, 21-30 years old, 31-40 years old and > 41 

years old. Blood samples were collected to determine the levels of 

serum FSH, LH, PRL, E2, testosterone and TSH. The crude data were 

statistically analyzed. Levels of S.FSH were increased gradually as the 

age increase. Regarding S. testosterone, highest mean level showed for female with age group 

(< 20 years) and lowest level of S. testosterone for females with age group (>41years). 

Highest levels of serum prolactin and serum testosteronewere observed for infertile women 

with BMI group (<18.5 kg/m
2
), while the lowest levels of S. PRL were assessed for women 

with BMI group (25-29.9 kg/m
2
). Regarding serum testosterone level, the lowest levels in 

infertile females with BMI group (18.5-24.9 and <30 kg/m
2
). However, the mean level of 

S.TSH was highest in infertile women with BMI group (18.5-24.9 kg/m
2
) and lowest in 

infertile women with BMI group (>18.5 kg/m
2
). From the results of present study appeared 

that the increasing age has a impact on the fertility of women through hormonal imbalance. 

Any weight abnormalities negatively affects levels of serum reproductive hormones. 
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INTRODUCTION 

Female reproductive hormones rarely operate alone, functioning in harmony to either 

synergise, or antagonize outcomes throughout the female reproductive tract.
[1,2]

 Fluctuating 

hormones regulate both the ovarian and endometrial cycles, with dysfunction causing 

irregular cycling.
[3]

 There are many reproductive hormones which have a big role in 

folliculogenesis, oocyte maturation, corpus luteum formation and endometrial preparation for 

implantation of fertilized ovum and they can affect fertility if any disturbance occurred in 

their level. These hormones include hypothalamic gonadotropin releasing hormone (GnRH), 

pituitary hormones including follicular stimulating hormone (FSH) and luteinizing hormone( 

LH) and the steroidal gonadal hormones (oestrogen, progesterone and testosterone).
[4]

 

Furthermore, thyroid hormones interact with reproductive hormones, estrogens and 

progesterone, to preserve normal function of the ovaries and maturation of the egg (oocyte).
[5] 

 

Clinically, infertility seems to be a multidimensional health issue which occurs not only due 

to health problems, but it may also be a result ovulation problems, tubal blockage, age-related 

factors, uterine problems, hormone imbalance and the choices imposed by the modern 

lifestyle, like the higher average age of people who get married and stress.
[6]

 Fertility can be 

adversely affected by obesity. In women, the early onset of obesity promotes the 

development of menses irregularities. Obesity in women may also increase the risk of 

miscarriage and impair the outcomes of assisted reproduction procedures and pregnancy, 

when the body mass index greater than 30 kg/m
2
.
[7] 

Therefore, aim of the present study was to 

assess the levels of some reproductive hormone including FSH, LH, PRL, E2, Testosterone 

and TSH for unselected Iraqi infertile women classified according to age and weight. 

 

MATERIALS AND METHODS 

Patients 

Two hundred fifty Iraqi infertile women have been involved in the current study during their 

attendance to the (High Institute for Infertility Diagnosis and Assisted Reproductive 

Technologies/University of Al-Nahrain). The subjects' ages were 29.992±0.505 with a range 

from 16 to 53 years. A full history has been obtained from each women including: personal 

history, menstruation history and infertility status. 
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Body Mass Index (BMI) 

The female body mass index (BMI) was measured according to the following equation by 

dividing the weight in kilograms by the height in squared meters (kg/m2).
[8,9,10]

 Weight status 

was classified into four categories as shown in table (1). 

 

Table (1): The categories of the weight status according to the value of BMI (European 

Society of Human Reproduction and Embryology, 2009). 

BMI (kg/m
2
) Weight status 

≤  18.5 Underweight 

18.5-24.9 Normal 

25-29.9 Overweight 

≥ 30 Obese 

 

Blood Collection 

Blood sampling has performed during the early follicular phase (cycle day 2 or 3); venous 

blood sample (5 mL) has been collected from unselected infertile women, the blood has then 

been transferred to a clean dry plain plastic tube and allowed to clot at 37°C for 10 minutes. 

The tubes have been centrifuged at 2500 rpm for 5 minutes, and then the serum has been 

collected and kept at -20°C until used. 

 

Hormonal Profile 

Hormonal analyses of infertile women has been done in second or third day of menstrual 

cycle by using hormone analyzer (Minividas–France), through an enzyme linked fluorescent 

assay (ELFA) technique. Reproductive hormones (FSH, LH, PRL, E2, Testosterone and TSH) 

levels of the serum have been determined for the women of all groups according to 

manufacture recommended procedure by using specific kit for each hormone. The normal 

range for each hormone as shown in table (2). 

 

Table (2): Normal hormonal range for females. 

Hormone Normal range (follicular phase) Units 

S.FSH 2.9-12 mIU/ml 

S.LH 2-8.0 mIU/ml 

S.prolactin 5-35.0 ng/ml 

S.E2 18-147 pg/ml 

S.testosterone 0.1-0.9 ng/ml 

S.TSH 0.25-5.0 mIU/ml 
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Statistical Analysis 

The statistical analysis has been done using statistical analysis system (SPSS, 2010) program 

to study the differences of data between groups.
[11]

 All results have been expressed as mean ± 

standard error (M ± SE). Differences between groups have analyzed using an analysis of 

variance (ANOVA) and (LSD). 

 

RESULTS 

In regard to levels of serum hormones were presented in the table (3). In infertile women, 

levels of S.FSH were increased gradually as the age increase. Highest level of S.FSH was 

recorded in the age (< 41 years) group. While, lowest level of S.FSH was appeared in the age 

group (<20 years). But, non significant differences (P>0.05) in the level of S.FSH were 

assessed between age groups (<20 vs. 21-30 years and 31- 40 vs. < 41 years). From the same 

table, non significant differences (P>0.05) were noticed in the levels of S.LH, S.prolactin, 

S.estradiol and S.TSH among all age groups. Regarding S.testosterone, highest mean level 

showed for females with age group (<20 years) and lowest level of S. testosterone for females 

with age group (< 41 years). But, non significant differences (P>0.05) were assessed among 

age group (< 20 years, 21-30 years and 31-40 years) as compared to other two groups. 

Similarly, non significant difference (P>0.05) in the level of S.testosterone among women at 

age groups (21-30 years, 31- 40 years and < 41 years). 

 

Table (3): Levels of serum reproductive hormones for infertile females classified 

according to age groups. 

Female age group (years) 
Hormone 

<41 31-40 21-30 ≤ 20 

10.307
a
 

± 0.279 

8.278
a
 

± 0.082 

6.212
b
 

± 0.039 

5.517
b
 

± 0.079 
S.FSH (μIU/ml) 

3.794
a
 

± 0.107 

4.729  
a
 

± 0.044 

4.698
a
 

± 0.047 

3.597
a
 

± 0.073 
S.LH(μIU/ml) 

19.326
a
 

± 0.687 

18.454
a
 

± 0.159 

21.962
a
 

± 0.146 

22.127
a
 

± 0.505 
S.Prolactin (ng/ml) 

89.833
a
 

± 3.511 

64.262
a
 

± 1.363 

105.068
a
 

± 3.322 

59.266
a
 

± 2.168 
S.Estradiol (Pg/ml) 

0.339
b
 

± 0.015 

0.720
ab

 

± 0.015 

0.799
ab

 

± 0.018 

1.041
a
 

± 0.064 

S.Testosterone 

(ng/ml) 

1.347 
a
 

± 0.129 

1.724
a 

± 0.082 

2.169
a
 

± 0.081 

2.476
a
 

± 0.214 
S.TSH (μIU/ml) 

 

*Values are (Mean±S.E). 

*Means with different superscripts within each row are significantly different (P<0.05). 
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*Means with similar superscripts within each row are non significantly different (P>0.05). 

 

No. females ages (< 20 years) are (27; 10.8%). 

No. females ages (21-30 years) are (112; 44.8%). 

No. females ages (31- 40 years) are (80; 32%). 

No. females ages (< 41 years) are (31; 12.4%). 

 

Table (4) shows levels of serum hormones classified according to BMI groups. The mean 

levels of serum FSH, LH and estradiol were non significantly different (P>0.05) among 

different BMI groups. Serum prolactin level showed higher significantly with BMI group 

(<18.5 kg/m
2
) and lower significantly with BMI group (25-29.9 kg/m

2
). However, no 

significant difference (P>0.05) in the level of S. prolactin between BMI groups (25-29.9 and 

<30 kg/m
2
). Regarding serum testosterone level, the S.testosterone showed significantly 

higher (P<0.05) in females with BMI group (<18.5 kg/m
2
) and significantly reduced (P<0.05) 

in females with BMI group (18.5-24.9 and <30 kg/m
2
). But, its mean level observed non 

significant difference (P>0.05) in females with BMI group (25-29.9 kg/m
2
). While the mean 

of S.TSH was significantly higher (P<0.05) in BMI group (18.5-24.9 kg/m
2
) and significantly 

lower (P<0.05) in BMI group (<18.5 kg/m
2
). Meanwhile, no significant difference (P>0.05) 

in the level of S.TSH for BMI group (<30 kg/m
2
) as compared to other BMI groups (18.5-

24.9 and 25-29.9 kg/m
2
). 

 

Table (4): Levels of serum reproductive hormones for infertile females classified 

according to BMI groups. 

Body mass index (Kg/m
2
) 

Hormone 
< 30 25-29.9 18.5-24.9 >18.5 

7.499
a
 

± 0.057 

7.421
a
 

± 0.044 

6.565
a
 

± 0.187 

5.800
a
 

±0.000 
S.FSH (μIU/ml) 

4.734
a
 

± 0.044 

3.969
a
 

± 0.028 

4.798
a
 

± 0.103 

5.450
a
 

±0.000 
S.LH (μIU/ml) 

20.788
c
 

± 0.145 

17.376
c
 

± 0.130 

26.814
b
 

± 0.488 

40.830
a
 

±0.000 
S.Prolactin (ng/ml) 

61.561
a
 

± 0.471 

77.937
a
 

± 1.650 

114.136
a
 

± 5.620 

49.000
a
 

±0.000 
S.Estradiol (Pg/ml) 

0.748
b
 

± 0.010 

0.761
ab

 

± 0.023 

0.625
b
 

± 0.033 

1.200
a
 

±0.000 

S.Testosterone 

(ng/ml) 

1.928
ab

 

± 0.096 

1.619
b
 

± 0.055 

2.616
a
 

± 0.091 

0.040
c
 

±0.000 
S.TSH (μIU/ml) 

 

*Values are (Mean±S.E). 
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*Means with different superscripts within each row are significantly different (P<0.05). 

*Means with similar superscripts within each row are non significantly different (P>0.05). 

 

No. females with BMI (>18.5 kg/m
2
) are (1; 0.4%). 

No. females with BMI (18.5-24.9 kg/m
2
) are (38; 15.2%). 

No. females with BMI (25-29.9 kg/m
2
) are (89; 35.6%). 

No. females with BMI (<30 kg/m
2
) are (122; 48.8%). 

 

DISCUSSION 

Regardin the age for infertile women enrolled in this study, the mean of age showed high 

significant increment (P<0.05) in female with secondary type of infertility when compared to 

other primary type of infertility. This result agrees with Aziz
[12]

 who reported that the mean 

age at presentation was 28 years in primary infertility and 32 years in secondary infertility. 

Another study done by Pegu et al.
[13]

 shows similar results. It may be due to delayed marriage 

and child bearing.     

 

Concerning FSH levels, in the current study, levels of S.FSH were increased gradually as the 

age increase. Highest level of S.FSH was recorded in the age (< 41 years) group. While, least 

level of S.FSH was appeared in the age group (< 20 years). The results noticed by this study 

were in agreement with Fiza et al.
[14]

 who stated that the serum FSH levels showed a positive 

correlation with increasing age. While some studies are contrary to the present finding that 

they have shown no correlation between serum FSH and age until the age of 40 years.
[15,16]

 

Furthermore, altered pituitary cell number, leading to dysfunction, is one of the main causes 

of endocrine disease. Disorders display such far-reaching ramifications as dwarfism or 

gigantism, metabolic dysregulation as well as reproductive disorders leading to infertility in 

males and females.
[17,18]

  

 

Regarding the level of LH, the result showed non significant differences (P>0.05) were 

noticed in the levels of S.LH and S.estradiol among all age groups. The result agree with 

study.
[14]

 They showed that serum E2 and LH was very low and the reduction did not indicate 

a significant correlation with age. Hence, the estimation of serum LH may not be considered 

as a marker of ovarian aging. LH plays a key role in initiation of the ovulatory process of 

preovulatory follicles by activating multiple cellular signaling pathways.
[19]

 The hormonal 

balance between estrogen, progesterone, FSH and LH is important to induce and promote 
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fertility. The most common cause of female infertility is ovulatory disorder characterized by 

anovulation or infrequent ovulation and/or irregular.
[20] 

 

In the current study, non significant differences (P>0.05) were noticed in the levels of 

S.prolactin and S.TSH among all age groups. Measurement of PRL has been considered an 

important component of infertility work up in women.
[21]

 Hyperprolactinemia adversely 

affects the fertility potential by impairing pulsatile secretion of GnRH and hence interfering 

with ovulation.
[22] 

 

Regarding S.testosterone, highest mean level showed for females with age group (> 20 years) 

and lowest level of S. testosterone for female with age group (> 41 years). There are several 

conditions that have been shown to associate with low testosterone levels in women. These 

include ovarian dysfunction (e.g. oophorectomy, chemotherapy, and radiation), adrenal 

dysfunction (e.g. adrenal insufficiency and adrenalectomy), hypothalamic-pituitary 

dysfunction and drug-related effects (e.g. corticosteroids, antiandrogens, oral contraceptives, 

oral estrogen replacement therapy).
[23]

 Although available data are scarce, they suggest that 

androgen deficiency in women is characterized by symptoms such as diminished sense of 

well-being or dysphoric mood, fatigue, sexual dysfunction, decreased muscle strength and 

bone mass.
[24]

 Abnormally high levels of testosterone in women can lead to a variety of 

symptoms. In most cases, hair growth, especially on their faces and chests.
[25]

 More rarely, 

over time some women may experience virilization, which is increased muscle mass, the 

redistribution of body fat, enlargement of the clitoris, deepening of the voice, baldness, acne, 

and increased sweating. Increased testosterone levels in women are most often caused by 

polycystic ovaries. Less commonly, when testosterone levels are very elevated, ovarian 

cancer is a concern. Adrenal gland problems may contribute as well.
[26] 

 

Regarding the BMI, the current study revealed that the levels of S. FSH were non 

significantly increased as the BMI for women increased. Similar results were noticed for 

levels of S. LH, S. E2 and S. TSH. Obesity is one of the clinical characteristics of the PCOS 

along with oligomenorrhea, hirsutism, and infertility. These adverse effects of obesity are 

particularly evident in the polycystic ovary syndrome. High body mass index (obese) affect 

reproduction by causing menstrual disturbances and anovulation. The obesity affects the 

reproductive cycle by impaired estrogen metabolism as reported by Norman and Clark.
[27]

 

This investigation evaluates the hormonal profile of infertile women. However, not all obese 

women have PCOS and not all PCOS women are obese.
[28]

 Furthermore, this study suggests 

http://www.wjpr.net/


www.wjpr.net                                   Vol 5, Issue 1, 2016.                                            

            

 

31 

Mafraji et al.                                                         World Journal of Pharmaceutical Research 

that higher prevelence for women with PCOS in our country as in most countries, have a 

higher body weight than other counterparts.
[29,30] 

 

Like present results, obesity is a common finding of women with PCOS but it is not part of 

the diagnostic criteria.
[31]

 Those PCOS women usually have greater abdominal fat distribution 

(truncal abdominal fat distribution) and gluteofemoral deposition.
[32,33]

 Women with PCOS 

usually have so-called central obesity (Visceral adiposity) or upper-body obesity, and 

therefore tend to have an increased waist-hip ratio and waist to thigh ratio.
[34,35]

 

 

CONCLUSION 

From the results of present study appeared that the increasing age has a impact on the fertility 

of women through hormonal imbalance. Any weight abnormalities negatively affects levels 

of serum reproductive hormones. 
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