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Abstract: 

In this study fertility hormones were measured for 587 infertile 
Sudanese female referred from gynecological clinics. The ages of these 
female ranges from 16 – 50 years divided into seven groups. 87% of them 
are in the age range between 21 and 40 year which correlate with the 
female’s fertile period. 5.6% of them under 20 years. Sensitive (IRMA) 
method used for measuring the hormone concentration.  

The age group (21 – 25) was found to be the most group affected 
by the PCOS and represents 5.1% of the total number of patients. And the 
least one is the age group (41 – 45) with a percentage of 0.4. 

The LH and the FSH in the age group of (31 – 35) was found to be 
higher than the other group and represents 11.4% and 7.8% from the total 
number of patients respectively.  

The least percent of high level of LH and FSH was found to be in 
the most fertile age group (15 – 20) and it was 1.7% and 1.0% from the 
total number of studied patient, respectively. 

Those who were in the age range (26 – 30) with 
hyperprolactinemia represents 10.4% of the whole patients, which those 
with age range (46 – 50) with hyperprolactinemia represent the lowest 
percentage 1.2. 
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The percentage of patients having high LH was 44.5% while the 
percents having high FSH was 29.1%, the hyperprolactinemia among the 
infertile Sudanese female was found to 38.2%. 

   

  
  

Introduction:  
  In females, fertility hormones regulate menustration and hence 
control the reproductive cycle. Secretion of these hormones increases at 
puberty when the hypothalamus releases more gonadotropin releasing 
hormone (GnRH), which in turn stimulate the pituitary gland to secrete 
follicle stimulating hormone (FSH) and leutenizing hormone (LH). Both 
hormones have specific receptors in the ovaries. FSH stimulates the 
growth of many follicles and at the mid-cycle LH stimulates the 
ovulation, at this time there is high peak of LH accompanied by smaller 
one for FSH then their concentrations decrease to reach the end of the 
menustral cycle.(1) 
 LH concentration increases in many abnormal cases, of which is 
Poly-Cystic Ovary Syndrome (PCOS) (2). The levels of these two 
hormones increase in the menopause women but there is an early ovarian 
failure which caused by many factors. Infections and inflammations in the 
reproductive system as well as hormonal disturbances lead to infertility (3). 
On the other hand, Prolactin (PRL) secreted from the pituitary gland at 
the end of gestation to stimulate the growth of the breast and milk 
production, i. e. normally PRL secretion is inhibited by prolactin 
inhibitory factor (PIF) from the hypothalamus but each time the neonate 
nurses a neurohormnal mechanism takes place to stimulate the secretion 
of PRL by secretion of prolactin releasing factor (PRF) from the 
hypothalamus. Hyperprolactinemia is a common cause of infertility, more 
than 30% of women complain of high PRL levels although there may be 
no galactorrhea. In PCOS or hyperprolactinema, there may be irregular 
menustration or in some cases secondary amenorrhea (4, 5). 
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Methodology: 
 
 Venus blood samples were collected from these females using 
disposable syringes, blood was allowed to stand at room temperature for 
three hours then serum was separated by centrifugation to eliminate any 
red blood cells. The serum from each sample was divided into four 
portions and kept at – 20 °C till the time of measurement. 
 PRL, LH and FSH levels were measured using Immuno Radio 
Metric Assay (IRMA) (6, 7), definite volume of sample was mixed with 
definite volumes of specific antibodies, and one of them was already 
labeled by I125 to emit gamma rays. Test tubes containing the reaction 
mixture were incubated at 37°C for a specific time. A secondary antibody 
coupled to magnetic particle as separating agent was added to separate the 
bound fraction from the free one. Gamma rays emitted from the bound 
fraction were counted using multi-tubes gamma counter. The same 
procedure was applied to a set of standards doses and quality control 
samples (QCs). 
 Concentrations of each hormone were calculated using WHO 
programme for Endocrinology by constructing a standard curve then QCs 
values and samples concentrations were calculated.(8) 
 Statistical Package for Social Sciences (SPSS) was used to 
analyze the obtained data.  
 
Results: 
 The studied group cover a range of age from 16 to 50 years old 
divided into seven groups with an interval of five years in between, in 
table (1) the number of the females and their percentage is shown 

 
 

Table (1) shows the frequencies and percentages of Sudanese female 
visiting gynecological according to the age  

Age group Number of females Percentage 
16 – 20 33 5.6 
21 – 25 113 19.2 
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26 – 30 144 24.5 
31 – 35 143 24.4 
36 – 40  111 18.9 
41 – 45  28 4.8 
46 – 50 15 2.6 
Total  587 100 
 
 As shown in table 1, most females visit the clinics was in the age 
group of (26-35) with percent of 48.9, followed by the age group (21- 
25),(36 – 40) with a percentage of 19.2 and 18.9 respectively. The least 
percentage visit the clinics in the age group of (16 – 20), (41-45) and (46- 
50) with percent 5.6, 4.8 and 2.6 respectively. 
 

Figure 1 shows the percentages of LH incidences 
in Sudanese females

0

2

4

6

8

10

12

14

16- 21- 26- 31- 36- 41- 46-

Low LH
Normal LH
High LH

 

% 

Age group 



 5

Figure 2 shows the percentages of incidences for 
FSH in Sudanese females
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Figure 3 shows the percentages incidences for 
PRL in Sudanese females
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Figure 4 shows percentages incidence in 
Sudanese females 
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Figure (1), figure (2) and figure (3) shows the percentage of the age group 
having normal, low and high LH, FSH and PRL levels. 

The LH and the FSH in the age group of (31 – 35) was found to be 
higher than the other group and represents 11.4% and 7.8% from the total 
number of patients respectively. Figure (1) and figure (2) 

The least percent of high level of LH and FSH was found to be in 
the most fertile age group (15 – 20) and it was 1.7% and 1.0% from the 
total number of studied patient, respectively. Figure (1) and figure (2) 
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Those who were in the age range (26 – 30) with 
hyperprolactinemia represents 10.4% of the whole patients, which those 
with age range (46 – 50) with hyperprolactinemia represent the lowest 
percentage 1.2.  Figure (3).  

The percentage of patients having high LH was 44.5% while the 
percents having high FSH was 29.1%, the hyperprolactinemia among the 
infertile Sudanese female was found to 38.2%. Figure (1), figure (2) 
figure (3).  
 
Discussion: 
 
 
Fertility hormones (FSH and LH) regulate the reproductive cycle in 
female and in male as well. 
Results obtained in this study indicate that, 87% of females visiting 
obstetric clinics in Sudan were range in their ages from 21 to 40 years 
which is the age of fertility period in females. Only 5.6% of the referred 
females were under 20 years old and this can be explained by the fact 
that, the age of the marriage is above 20 years for the females and usually 
after 25 years (the age of university graduation in Sudan). 4.8% of the 
referred females were in the age of 41 – 45 years, where, women are close 
to the expected menopause. Finally, 2.6% of the studied groups were in 
the age range of 46 – 50 years and most of them are menopause. 
 
High LH normal FSH 
The most group that complain of high LH level was found to be the age 
group (31 – 35) having 11.4% of the total samples measured. In the same 
group only 7.8% of them were found to have high FSH levels, this may 
indicate that 3.6% of the total females in the ages ranged from 31 to 35 
are suffering PCOS.  
In group (26 -30), 9.4% of this group have high LH compared to 6.1% 
with high FSH which again indicates that 3.3% of this group have PCOS. 
In group (21-25), 5.1% of them were suspected to have PCOS since there 
is 8% having high LH compared to only 2.9% with high FSH.  
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9.2% of the age group (36-40) was found to have increased LH and those 
having high FSH were representing 7.3% which indicates that only 1.9% 
of them were expected to have PCOS. 
In age group (16-20), 1.7% were found to have high LH compared to 1% 
having high FSH and this indicates that there is only 0.7% may have 
PCOS. 
When coming to the elder groups of the females we found that 3.1% of 
the age group (41-45) and 1.7% of group (46-50) have high LH compared 
to 2.7% and 1.2% having high FSH respectively, these indicate that 0.4% 
and 0.5% of these groups are expected to have PCOS. 
From the above discussion its clear that the highest incidence of PCOS 
was found among group (21-25) then come the other groups as follow; 
(31-35), (26-30), (36-40), (16-20), (46-50) and lastly (41-45). 
 
 
High FSH high LH 
When we look at the percentages of high FSH which may indicate 
ovarian failure whether it is an early ovarian failure or failure due to 
menopause, we found that the most affected groups are (31-35), (36-40) 
and (26-30) having the following percentages; 7.8, 7.3 and 6.1 
respectively.  
The age groups (21-25) and (41-45) were found to have 2.9% and 2.7%, 
then come the age group (46-50) having 1.2% and at the end the age 
group (16-20) with only 1%.  
The low incidence of ovarian failure in the age group (46-50) can be 
explained by the low number of samples obtained, only 2.6% of all the 
samples.  
Collectively, 44.5% of the Sudanese females were found to have high LH 
concentration compared to 29% of them having high FSH levels in their 
blood streams, so in Sudanese female the expected incidence is 15.5%. 
(Fig. 1, 2). 
Prolactin 
When statistical analysis done concerning the PRL levels, 38.2% of the 
Sudanese females were found to have high levels of PRL which is highly 
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correlated with the finding of Hassan in 2002. The age group (26-30) has 
the highest percentage of high PRL which is equal to 10.4, followed by 
group (31-35), (21-25), (36-40), (16-20), (41-45) and (46-50) with the 
following percentages: 9.9%, 7.7, 4.9, 3.1, 1.5 and 1.2 respectively. 
(Figure 3). 
Concerning the hypo secretion for the three hormones the percentage of 
incidence in all the age groups were found to be 10.2% in case of FSH 
and 7.3 % for LH and 2.9 % for PRL.  
48.2% of all the samples measured were found to have normal levels of 
LH in contrast to 60.6% of them having normal FSH concentrations. 59% 
of the Sudanese females were found to have normal levels of PRL. 
(Figure 4).    
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