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ABSTRACT 

This work was constructed to discuss a sensitive issue regarding infertility cases that was attributed to 

hyperprolactinemia. About 150 blood samples were collected from females suffering hyperprolactinemia and 50 from normal 

subjects served as control for comparison. Test subjects were divided into three age groups: 20-30 years old, 31-40 years old 

and 41-50 years old. Tests of fertility hormones luteinizing hormone, follicle stimulation hormone and prolactin were 

performed for all subjects under study.  It was found that there is a significant P<0.05 difference in hormone concentration for 

patients when compared to normal. LH and FSH recorded significant decrease while prolactin recorded a significant increase 

when compared to normal. RNA isolation from serum was possible due to high expression of prolactin gene in patients since an 

average concentration of 200 ng was obtained from serum. At molecular level analysis using three specific primers designed for 

this study, showed that there is an aberration at expression level of RNA in some of hyperprolactinemia patients while prolactin 

receptors were normal in patients studied. It was concluded that in all patients feedback inhibition mechanism that controls 

prolactin level, was disrupted in addition some of patients studied were candidates for breast cancer as was reviewed from 

family history and most of hyperprolactinemia cases for subjects studied were attributed to hyper expression of prolactin gene. 

Protein analysis of blood from patients showed that a significant increase in albumin, this was regarded to increased level of 

prolactin in blood and this protein functions as a carrier for hormones. 
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INTRODUCTION 

 Prolactin  (PRL) is a hormone secreted  by the  

pituitary gland which is located at the base of the brain. 

The principal function of prolactin  is  the stimulation  of  

milk  production by the mammary glands  of females after 

the birth of an infant. Normally, it is present in small 

amounts throughout the bloodstream typically 10-28µg/L 

in females and 5-10µg/L in males kept under control by 

another hormone  called  a  prolactin  inhibiting  hormone  

 

Corresponding Author 

 

Rehab S. Ramadhan 

Email: rehabrebah2004@yahoo.com 

 

(dopamine). The chemical composition  of  prolactin  is  

protein  undergoes  several  posttranslational  

modifications  that impact its stability, half-life, receptor 

binding and biological activity, these include 

polymerization,  proteolytic cleavage, phosphorylation  and  

glycosylation  ( Jameel, 2010). 

Prolactin secretion may increase mildly with 

sleep, stress, coitus, exercise, nipple stimulation, ingestion 

of certain foods, and pregnancy. If female's prolactin level 

is elevated the first time it is tested a second sample should 

be checked when she is fasting and non-stressed. 

Confirmed elevation of prolactin need to be evaluated 

(American Society for Reproductive Medicine, 2009). 

 Hyperprolactinemia is a condition in which 
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excess prolactin circulates in the bloodstream of  the 

females who are not pregnant and in males. It is probably 

one of the most common endocrine disorders related to 

pituitary function. In females, hyperprolactinmia results in 

a variety of reproductive dysfunctions including a decline 

in the body 's production of progesterone during the luteal 

phase after ovulation, irregular ovulation  and 

menstruation, absence of menstruation, vaginal dryness 

making sex pain full and galactorrhea. In males, 

hyperprolactinemia can lead to reduce body hair and 

muscle, decrease libido or impotence and cause inefficient 

sperm production and infertility (Colao, 2004). 

 Clinically significant elevation of prolactin levels 

may cause infertility  in  several  different ways: first, 

prolactin may stop female from ovulating if this occurs, a 

women's menstrual cycles will stop, second, in  less severe 

cases  high prolactin levels may only disrupt ovulation 

once in a while this would result  in  intermittent ovulation 

or ovulation that  takes  a long  time to occur so that, 

females in this category  may experience  infrequent or 

irregular periods.   Third, females with the mildest cases 

involving high prolactin levels may ovulate  regularly  but  

not  produce enough of  the hormone progesterone after 

ovulation this is known as a luteal phase defect. Deficiency 

in the amount of progesterone produced after ovulation 

may result in uterine lining that is less able to have an 

embryo implant, some of  the females with this problem 

may see  their  period  come a short time after ovulation 

(Rahhal and Schlechte, 2011).  Hyperprolactinemia is 

relatively common, in females of reproductive  age  who 

stop  menstruation and have low FSH  levels up to a third 

have hyperprolactinemia and up to 90% of the females 

who have galactorrhea have hyperprolactinemia. 

 

MATERIALS AND METHODS 

Patients Selection and Blood Sample Collection 

     Blood  samples  were  collected  from 150  

hyperprolactinimic   primary infertile  women  and  50 

healthy  women  as  control.  Their  ages  ranged  between  

(20-50)  years. A volume of  a 5ml of  peripheral  blood 

was  collected  by  vein  puncture  into sterile  tube  and  

incubated  for  30 min. in  the  incubator  to  allow  blood  

clotting  in  the test  tubes. The  serum  was  separated  

from blood cells by centrifugation at  2000 rpm  for  10 

min. at  room  temperature, then  the  serum was  stored  at  

-20c until  used. These  samples were  obtained  from  

infertility  center of Al-Yarmok Teaching Hospital, St. 

Rafael Hospital and Al-Kindey Teaching Hospital starting 

from November 2012 to February 2013. 

 

Fertility Hormones Measurement 

LH, FSH, and prolactine levels were measured by 

the Bio – Merieux kit Sa. 69230 marcy I  Etoile – France, 

as instructed by the manufacturer. 

 

Extraction of total RNA and reverse transcription 

Total cellular RNA was extracted from serum 

using Favor Prep™ Total RNA Purification Mini Kit from 

Favorgen, Taiwan (001-1). Levels of RNA were measured 

using Nanodrop 200 (AE labs). As total RNA levels 

average concentration of 200 ng. 

 

Reverse Transcription System Kit  
     GoScript™ Reverse Transcription system kit from 

Promega, U.S.A. was used for first strand synthesis as 

instructed by manufacture. 

 

Human prolactin primers  
              Sequences of the primers used to amplify portion 

of the PRL gene were synthesized depending on the 

sequences given by Chunwang, et al., (2010). 

 

Protein electrophoresis by cellulose acetate paper  

 Protein electrophoresis was made according to the 

standard procedure of (Dacie and  Lewis, 1996). 

 

Statistical Analysis 

 Statistical analysis was done using Minitab 15 

statistical analysis software. ANOVA test was used to 

compare different groups among each other and with 

control. All values were expressed as Mean ± Standard 

Deviation of the mean (M ± SD). P value < 0.05 was 

regarded as statistically significant.  

 

RESULTS 

The effect of hyperprolactinemia on fertility   
           Hyperprolactinemia is a major part of infertility 

problems that consumed a great effort and expensices in 

treatment of couples. Many reasons may involve in such 

physiological  disorder, non of  them was considered  as  

main one  but  some of  them  appeared frequently to affect  

fertility  in  females and  seem  to play a major  role  in  

elevation of prolactin. Screening of 150 females with 

hyperprolactinemia  according  to  their age and the types 

of fertility hormones gave the results shown  in table (1). 

As shown in table (1) measurement of  three 

highly involved fertility hormones  revealed  abnormal  

change in their ratio, LH and  FSH were found  to  

decrease  dramatically in each age group compared to 

control of  normal  subjects while  prolactin  showed  high  

elevation  to about  six folds  in test subjects with 

hyperprolactinemia infertility problem. This was 

statistically analyzed as shown in table (2). 

 A graphical  representation  is  shown  in figures 

(1), (2) and (3)  regarding  LH, FSH and prolactin 

respectively.  

Regarding  prolactin  comparison  among  age  

groups showed an obvious  elevation  within  age  group 

30-40 years old  among  those 20-30  years old  and  40-50  

years old.  Such observation may be explained on the basis 

of maturation of  sexual system and stability of hormone 

release and response of  the body, once there is an 
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abnormal elevation it will stabilize at this age since 

females are at the optimal reproduction age, so such 

abnormalities will be obvious and pose a problem  for a 

long  time. This  observation  and  the elevated  level are 

less  in  age  21-30  years  with  standard  deviation (SD) of  

5.8 compared  with  age  group  31-40  years old so female 

objects are at the end of teenage period and heading to life 

span of stability  in  reproduction  system hormones.  

Noticing  age  group 41-50 years old the prolactin level  is  

with  SD of  2.3 only when compared with 31-40 years old 

group. This  supports  the  former  explanation  regarding  

31-40 years  old group, once  such  abnormal  elevation  

started  it will continue even with age  progress and  many 

remain  stable  till 50 years old age it was treated, or it may 

be related to other disease in immune system, or arthritis.  

 

Evaluation of PCR method for prolactin related RNA 

amplification 

    Two methods were used for cDNA specific 

amplification that was the conventional method and hot 

start procedure. By comparing both methods, the hot start 

method was better in yield and amplification since the 

product concentration was about 100 mg  with wide area 

occupation and sharpness when electrophoresed on agarose  

gel as shown in figure(4) and figure(5). 

 

Protein profile Analysis of hyperprolactinemia 

With the approach of post genomic area and 

popularity of recombinant DNA technology, there has been 

resurgence in the use of gel electrophoresis to identify and 

characterize various gene products. Electrophoresis is 

relatively simple, rapid, and highly sensitive tool to study 

the  properties  of  proteins thus, proteins of serum from 

patients with hyperprolactinemia  was analyzed using 

cellulose acetate paper. This method is simple and 

generally satisfactory for distinguishing the common types 

of protein and it is mostly used in laboratories for rapid 

detection of serum disorders. 

  Serum samples from patients and their relatives 

were taken and proteins were separated and subjected to 

electrophoresis by cellulose - acetate paper to identify 

abnormal level among patients with hyperprolactinemia 

and investigate the reason behind such disorder. Results 

obtained are shown in figure (6). 

 

Human prolactin primers 

Oligonucleotides Sequence (5'-3') Tm GC% Reference 

Forward primer AAC ATG AAC ATC AAA GGA TCG 51.0 38.0%  

NM_000948 Reverse primer TTA GCA GTT GTT GTT GTG GAT 52.5 38.0% 

Forward primer GGG TTC ATT ACC AAG GCC ATC 56.0 52.3%  

NC-000006 Reverse primer CAG TCG GTC CAA GTA GGA CCT 58.2 57.1% 

Forward primer GTT CCA GCG CAA GGG TTT CTG GT 62.2 56.5% 
NM_003194 

Reverse primer GAG TCA TGG CAC CCT GAG GGG AG 63.4 65.2% 

 

Table 1. Measurement of prolactin, LH and FSH in females with hyperprolactinemia categorized according to age 

No. Hormone Age 

(year) 

Hormone normal 

concentration 

Measured 

concentration 

Deviation in hormone 

concentration 

No. of cases 

1 Prolactin   

20-50 

2 – 10 mU/ml 40 – 100  mU/ ml 38 - 90  

150 

 
2 LH 3 – 6  mU/ml 0.2 - 1.5 mU/ ml 2.8 - 4.5 

3 FSH 2 – 8   mU/ml 0.1 – 1   mU/ ml 1.9 - 7 

 

Table 2. Statistical analysis of fertility hormones measurement in females with hyperprolactinemia categorized 

according to age. 

Differences letters A,B,C are significant at (P<0.05) to compression columns 

 

  (Mean+SD) 

Groups 

        Hormones 

 

LH 

 

FSH 

 

Prolactin 

 

20-30 

A 

0.591+0.347 

A 

0.563+0.269 

A 

62.470+18.758 

 

30-40 

A 

0.632+0.269 

A 

0.618+0.256 

A 

68.365+17.476 

 

40-50 

A 

0.660+0.240 

B 

1.177+3.385 

A 

66.050+18.258 

 

Control 

B 

4.400+1.020 

C 

4.680+1.708 

B 

3.206+1.429 
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Fig 1. LH levels in infertile and control groups 

categorized according to age 

 
The figure shows that LH level was decreased in each age 

group of test subjects compared to control.  

Fig 2. FSH level in infertile and  control  groups  

categorized according  to  age 

 
The  figure  shows  that  FSH  level was  decreased  in each  

age  group of  test  subjects  compared  to control. 
 

Fig 3. Prolactin level in infertile and control group 

categorized according to age 

 

 

Fig 4. 

 

 
 

Fig 5.  Agarose gel electrophoresis (2% agarose, 90 

minutes, 90 V) for prolactin PCR products visualized 

under U.V light after staining with ethidium bromide. M: 

100 bp DNA marker; lane 1: for control and lanes: 2-28 

for hyperprolactinimic infertile females 

 

 

Fig 6. Protein electrophoresis, lanes 2 and 6: normal 

(control), lanes 1, 3,4,5,7 and 8: patients with 

hyperprolactinemia 
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Fig 7. Analysis of DNA fragments resulted from RT-PCR of RNA from subjects under study 

 
The figure shows the position and size of DNA band in kbp photographed from electrophoresis. Analysis was performed 

using PhotoCapt DNA analysis software. 

 

Fig 8. Analysis of DNA fragments resulted from RT-PCR of RNA from subjects under study 

 
The figure shows the position and size of DNA band in kbp photographed from electrophoresis. Analysis was performed 

using PhotoCapt DNA analysis software. 

 

Fig 9. Analysis of DNA fragments resulted from RT-PCR of RNA from subjects under study 

 
The figure shows the position and size of DNA band in kbp photographed from electrophoresis. Analysis was performed 

using PhotoCapt DNA analysis software. 
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DISCUSSION 

 An  explanation  for such  phenomenon  may be  

built on  several  reasons: first, one  may  be  attributed to 

an imbalance of  the endocrine system  related  to  

prolactin  releasing  factor  that  seems to be with  high 

level (Kalsum and Jalali, 2002), second, it seems  to be a 

problem with  feedback  inhibition  system  that  should  

control  hormone  level  within  the body once there is an 

elevation or decrease ( Nussey and Whitehead, 2001). 

Third, some  researchers  attributed  such  abnormality  to 

prolactin  receptors  at cell  membrane  which  disrupt  

normal  response  to hormone  level  in the blood  causing 

a crash at  its level control. Fourth,  some  of  female  

subjects  studied  were  candidate to show breast cancer  

depending  on  their family history and clinical 

examination which may explain control disruption of 

hormone level regarding feedback  inhibition  or  prolactin  

receptor response due to transformation phase  of 

mammary cell from normal cell to malignant one as 

preliminary  histopathology  examination showed in  some  

patients (Arendt et al., 2011).  

 According to Thorner and Besser, (2008) it has 

been suggested that hypogonadism seen in 

hyperprolactinimic females is due to the high circulating 

levels of prolactin interfering with the action of the 

gonadotrophins  at  the ovarian  level and impairing  

normal  gonadal steroid  secretion  which  in  turn alters the 

positive feedback effects at the hypothalamic and pituitary 

levels. This leads to the  lack of gonadotrophin  cyclicity  

and  to infertility. A similar  association between increased  

prolactin  levels  and  reduction  in LH and FSH occurs 

during infertility in females in pathological 

hyperprolactinemia. 

 This study coincide with the study of Givens et 

al., (2006) that showed females with higher levels of 

prolactin and luteal phase defects have lower levels of FSH 

and LH during their menstrual cycle. Bevan et al., (1992) 

suggested that a decline in gonadotrophin in 

hyperprolactinimic females compared to 

normoprolactinimic females indicates to some extent an 

association between gonadotrophin deficiency and 

hyperprolactinemia and this may be an indirect sign of 

functional hypothalamic pituitary interruption due to the 

inhibitory effect of prolactin on gonadotrophin release. 

 

Evaluation of primers efficiency and specificity 

           Primers used in this study were previously designed 

to amplify prolactin  gene.  Two  of  these  primers  gave  a 

distinct result and product by PCR  amplification, those  

designated as hpRL1and hpRL2  while TBP  did not give 

any results by PCR amplification. Both first primers were 

designed to amplify specific exon region at prolactin  gene 

(Hattori et al., 2006)  while TBP was designed to detect the 

expression domain at  prolactin  gene (Reuwer et al., 

2011). Amplification  of  sites  for  both  first  two  primers 

may  indicated insignificant percentage of change  at  

prolactin  gene to which they related while lack of product 

regarding the third primer may illustrate  the dramatic 

change at  expression  level  site  of  the  gene. 

 

Interpretation of PCR results using prolactin specific 

primers 

 Specific PCR amplifications were performed 

using the conventional PCR method and hot start method. 

All samples of the study were subjected to this process 

using the three pre-designed primers.  The  amplified 

Samples  shown  in figures  (7)  and (8)  were  control 

(normal),  patients  with  high  prolactin  levels (Group 30-

40 years old)  and  the  other  two  groups  (20-30 years old  

group and 40-50 years 

 In figure (8) the primer used to amplify specific 

region at which mRNA of  coding  region  should  appear. 

In normal (control at lane 2) the  band  appeared  to be with  

high  yield  of product,  sharp  edges  and  distinct among 

others  while  in patients (lane 3-15) the band appeared  

with  less  luminance  and  low  yield.  Even  among  

patients  lanes  3, 4, 5 to which  DNA samples  are from 

patients at age group  (30 - 40 years old)  with  the  most  

high level of  prolactin, it  appeared to  be  more  fante  

compared  with  age  group (40 – 50 years old) lane (5, 6, 

8, 9), while  patients  with  age  group (20 - 30) lane (12 - 

15) showed more yield of  PCR product  and appeared to 

be more distinct among  patients samples from  previous 

categories. 

It  is  not  worthy  regarding  hpRL3 primer which 

gave no product by PCR, and was originally designed for 

prolactin receptor abnormality (Reuwer et al., 2011). This 

may indicate the presence of normal prolactin receptor 

system among patients in the study. 

 Prolactin elevation caused an increase in albumin 

level. This protein knows to run function as a carries to 

hormones (Zippelius et al., 1997). Such albumin elevation 

is a normal response of body two and hyperprolactimia to 

be able to cope with such case of abnormal elevation of 

prolactine.  
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