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Abstract 

Research question: To find out the significance of prolactin estimations in primary infertile 

females suffering from thyroid disorders 

Setting: Rural setting of Haryana.  

Study design: Prospective, hospital-based, cross-sectional study 

Participants: 30 cases of primary infertility and 54 age matched controls. 

Methodology: serum TSH and prolactin levels were assayed by ELISA method 

Results: In primary infertility, a negative correlation (-0.1922) was seen between serum TSH 

& prolactin levels which is highly significant with p=0.000149 (p<<<<0.05). In controls there 

was no significant correlation between TSH & prolactin levels with p= 7.616 (p>>>> 0.05) 
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INTRODUCTION: 

          Infertility is defined as the inability to conceive after 1 year of regular intercourse 

without contraception.
 [1]

 Infertility is considered primary if participation of either partner 

doesn’t turn out to be successful in achieving pregnancy. Secondary infertility relates to 

couples who have achieved a pregnancy previously but are having difficulty currently with 

conception. 
[2,3]

  

          Fertility in men and women is regulated by a series of tightly coordinated and 

synchronized interactions within the hypothalamic-pituitary-gonad axis. The operational 

characteristics of the reproductive axis leave little room for error. Reproductive tract 

structures are also at risk for the development of diseases that render them unfit or 

compromised in their primary role of reproduction. Disorders at any level of the system may 

lead to involuntary infertility, which affects approximately 15% to 20% of couples or 

approximately 11million reproductive-age people in the United States. 
[4]

 

          In India, evidence on the prevalence of infertility is sparse and dated. The WHO's 

estimates of primary and secondary infertility in India are 3% and 

8%,respectively(WHO 1980, 1984).Data extrapolated from WHO by the Indian Council of 

Medical Research(ICMR) suggest that approximately 13–19 million couples are likely to be 

infertile in India at any given time(ICMR and NAMS 2005).
[5]

 According to the National 

Family Health Survey in India, 3.8% of women aged between 40 and 44 were reported to be 

childless(IIPS 2000).
[6]

 Infertility management has been evaluated carefully in the last 

decade as new medical and assisted reproductive techniques have gained widespread 

approval.
[4]

 

          The prevalence of infertility is estimated at between 12 and 14% and has remained 

stable in recent years. It thus represents a common condition, with important medical, 

economic and psychological implications .According to standard protocol, infertility 

evaluation usually identifies different causes, including male infertility (30%), female 

infertility(35%), the combination of both(20%) and finally unexplained or “idiopathic” 

infertility(15%).
[4,7]

 

         Measurements of prolactin and thyroid stimulating hormone (TSH) have been 

considered important components of the evaluation of women presenting with infertility. 
[8]

 Hypothyroidism in females, maternal hypothyroidism and sub-clinical hypothyroidism, 

have all came under a lot of discussion recently. Thyroid dysfunction is a condition known to 

reduce the likelihood of pregnancy and to adversely affect pregnancy outcome. Data on the 

relationship between thyroid disorders and infertility remain scarce and the association with 

a particular cause of infertility has not been thoroughly analyzed.
 

          Prolactin (PRL) is a protein hormone of the anterior pituitary gland that was originally 

named for its activity to promote lactation in response to suckling stimulus. It is synthesised 

in and secreted from specialised cells of anterior pituitary gland, the lactotrophs.
[9] 

It is not 

only synthesised in the pituitary gland, as originally described, but also within the CNS, the 

immune system, the uterus and its associated tissues of conception(such as decidua) and 

even the mammary gland itself. Circulating serum prolactin in normal individuals is thought 

to reflect almost entirely pituitary PRL secretion: other extra pituitary sources probably 

contribute significant amounts mainly to the local tissue environment.
 [10]

 Prolactin is 

another hormone that is critical for reproduction in humans, given that lactation represents 

a continuum of the reproductive process. The role of PRL in human reproduction, with the 

exception of lactation, is more enigmatic. Human reproduction is distinguished by dramatic 
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increases in PRL production. The challenge for future research is to classify the putative role 

of PRL during human pregnancy.
[11]

 

          Since the prolactin hormone has an enigmatic role in human reproduction we studied 

the serum levels of this hormone in infertile patients in relation with the TSH since both 

these hormones are released under the stimulatory effect of TRH. 

 

Material and Methods: 

          This was a prospective, hospital-based, cross-sectional study conducted in a rural 

setting of Haryana. This area is an endemic zone of iodine deficiency in India. The study 

population consisted of infertile patients visiting the gynaecology outdoor patient 

department of Maharishi Markendweshwar Institute of Medical Sciences and Research 

(MMIMSR), Mullana. The study was conducted from January 2009 To December 2009. 30 

cases of primary infertility, as diagnosed in Gynaecology OPD of Maharishi 

Markendweshwar Institute of Medical Sciences and Research (MMIMSR), were subjected to 

hormone assays like: serum thyroid stimulating hormone (TSH) and serum prolactin (PRL). 

54 age matched controls were also taken from gynaecology OPD who had no problems of 

infertility. Special care was taken to exclude lactating women as lactation is a physiological 

state of hyperprolactinemia. The exclusion criteria were females with primary infertility due 

to male factor infertility, tubal factor, any congenital anomaly of the urogenital tract and 

any obvious organic lesion, patients already on treatment for thyroid disorders or 

hyperprolactinemia. Before conducting the test a detailed history was taken and 

information was recorded on a predesigned proforma. Primary infertility was defined as 

inability to conceive for more than a year despite regular unprotected intercourse in which 

conception had never occurred. All patients were told about the research study and 

informed consent was received. Related history and physical examination data were 

recorded in a pre-designed data collection sheet. The TSH and prolactin levels of the primary 

infertile patients & controls were recorded. TSH and prolactin levels were assayed by ELISA 

using commercially available kit (Accubind ELISA micro wells). For serum prolactin & TSH 

estimation, a fasting midmorning venous sample was taken. Blood was allowed to clot for 

30 minutes and serum separated using REMI centrifuge and the levels determined by using 

the kit provided. The specimen was stored at 2-8
0
C for a short time (maximum two days). 

After incubation, the bound/free separation was performed by a simple solid phase washing 

and then the chromogen solution (TMB) was added. The absorbance was determined after 

an appropriate time needed for the completion of enzyme reaction & maximum color 

development. The prolactin &TSH concentration in the sample was calculated based on a 

series of standards. The color intensity is proportional to the prolactin & TSH concentration 

in the samples. Results of TSH and prolactin were collected and recorded. According to the 

kit supplier`s instructions, normal values of TSH (0.28-6.82 µIU/L) and prolactin (1.2 -19 

ng/mL) were used to confirm abnormal cases and compare between the two groups. 

Women with serum prolactin levels > 100 ng/mL were advised CT scan or MRI. Statistical 

analysis was performed using Microsoft Excel 2000 and SPSS v12 (SPSS Inc, Chicago, IL). A 

p<0.05 was considered statistically significant. 
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Results: 

          84 subjects were selected for this study: 30 (35.7%) were of primary infertility against 

54 age matched controls. Most of the women were in the age group of 25-35 years in both 

these groups. The mean age group of participants was 28 years. The mean duration of 

infertility was 4.5 years. 

Serum prolactin levels: On studying the serum prolactin levels of 84 subjects, 8 (9.52%) had 

higher prolactin levels & 76 had normal levels. Of those who had hyperprolactinemia, 3 

(4.41%) women had primary infertility & 5 (7.35%) were amongst controls (Table II). The 

mean prolactin levels in primary infertility were 8.0583 ng/ml against the controls who had 

mean prolactin level of 10.4189 ng/ml (normal=1.2 -19ng/mL) (Table I). On applying the 

independent ‘t test’ on the data of serum prolactin levels between primary infertile women 

& controls, the difference in mean prolactin levels was not statistically significant with 

p=0.1886 (p<0.05 is considered significant). Of the 30 primary infertile patients, 3 (10%) had 

higher prolactin values against 54 controls out of which 5 (9.2%) had higher prolactin values 

than normal & none had lower prolactin values in either of these (Table II).  

Serum TSH levels: The mean serum TSH levels in primary infertile women were 2.8122µIU/L 

against the controls that had mean TSH of 2.448µIU/L (normal=0.28-6.82µIU/L) (Table I). On 

applying the independent ‘t test’ on the data of serum TSH levels between primary infertile 

women & controls, the difference in mean TSH levels was not statistically significant with 

p=0.4789(p<0.05 is considered significant). Of the 30 primary infertile patients, 3 (10%) had 

deranged TSH values: 2 (6.66%) with higher & 1 (3.33%) with lower TSH values than normal 

against 54 controls out of which 5 (9%) had deranged TSH values: 3 (5.5%) with higher & 2 

(3.8%) with lower TSH values than normal (normal=0.28-6.82 µIU/L) (Table II). 

Correlation between TSH & Prolactin: The correlation coefficient was calculated for serum 

TSH & prolactin in both the study groups (primary infertility & controls): In primary 

infertility, 3 (10%) infertile females had hyperprolactinemia & TSH levels were normal in all 

of these & 2 (6.66%) had higher TSH values & prolactin levels were normal in both of these. 

The mean TSH level in women with hyperprolactinemia was 2.910µIU/L. In primary 

infertility, there is a negative correlation (-0.1922) between TSH & prolactin levels which is 

highly significant with p=0.000149 (p<<<< 0.05). In controls there was no significant 

correlation (0.315) between TSH & prolactin levels which is not significant with p= 7.616 

(p>>>> 0.05). 

 

 

Table I: Table showing Mean Hormonal Status in Cases & Controls 

  

Primary infertile Patients 

(n = 30) 

 

Controls 

(n = 54) 

 

Mean Serum TSH levels 

µ IU/ml 

(Normal: 0.28- 6.82 µ IU/ml) 

 

 

2.8122 

 

 

2.448 

 

Mean Serum Prolactin (PRL) 

levels 

ng/ml 

(Normal: 1.2- 19 ng/ml) 

 

 

8.0583 

 

 

10.418 
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Table II: Table showing Serum Prolactin & TSH levels in Cases & Controls 
 

 Serum Prolactin (Normal: 1.2- 

19 ng/ml) 

(n=84) 

Serum TSH (Normal: 0.28-6.82 µIU/L) 

(n=84) 

 Increase Decrease  Increase Decrease 

Cases 

(Primary 

infertility) 

(n=30) 

10% 0% 6.66% 3.33% 

Control 

(n=54) 

9.25% 0% 5.5% 3.8% 

 

 

Discussion: 

          In this study, the majority of primary infertile & fertile (controls) women had serum 

TSH & serum prolactin levels within normal range. This in concordance with study of Binita 

Goswami et al.
[12]

 The deranged TSH levels were more in primary infertile patients (10%) as 

compared to controls (9%). 

          In primary infertile patients with deranged TSH,7%(6.66%) had higher TSH levels & 

which was more as compared to controls in whom 6% had higher TSH levels. Elahi et al
[13] 

also depicted such pattern of TSH levels. A relative higher occurrence of deranged TSH 

values in infertile women, when compared to control group, in this study reflects the 

tendency of infertile patients towards thyroid insufficiency or vice versa. 

          A higher occurrence of hyperprolactinemia (16.66%) was seen in infertile group as 

compared to the controls (10%) in this study. This higher propensity of hyperprolactinemia 

is in agreement with the findings of Anne et al 
[14] 

& Crosignani 1999 
[15] 

who had depicted a 

prevalence of 17% in their study. 

In our study, a highly significant Negative Correlation between serum TSH & serum prolactin 

levels in primary infertile women indicates that rise in serum TSH is accompanied with a 

lowering of serum prolactin levels and vice versa. Furthermore, in our study, the mean TSH 

levels in cases & controls were within normal range & there was no significant difference 

between them. These findings can be explained as follows: 

          The final common pathway for TSH and prolactin secretion is the thyrotropin releasing 

hormone (TRH), which stimulates the secretion of both TSH and prolactin.
[16]

 TRH is under 

negative feedback control of TSH through a short negative feedback loop, any increase in 

TSH will decrease the release of TRH which in turn will inhibit the secretion of prolactin & 

will also normalise the TSH levels. A prominent feature of the hormonal cascade is the 

negative feedback system operating when sufficiently high levels of the ultimate hormone 

have been secreted into the circulation. Generally, there are three feedback loops- the long 

feedback, the short feedback, and the ultra-short feedback loops. The short feedback loop is 

exemplified by the pituitary hormone that feeds back negatively (TSH in this case) on the 

hypothalamus operating through a cognate receptor.
[17] 

This explains the normal TSH levels 

in majority of the cases. Since the study has been conducted in state of Haryana (A region in 
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Sub-Himalayan goitre belt).
[18] 

The exclusion criteria adopted here is such that majority of 

women with primary infertility included in the study are supposedly suffering from 

hormonal imbalance. Long-standing higher TSH levels due to Iodine deficiency in the study 

participants has probably resulted in altered prolactin levels. Thus we can conclude that 

alteration in TSH levels due to any reason can disturb the prolactin levels and can cause a 

failure of conception and maintenance of pregnancy. 

          PRL secretion is under dual regulation by hypothalamic hormones via the pituitary 

portal circulation. The predominant regulatory signal is inhibition of PRL secretion by the 

neurotransmitter dopamine from neurons in the hypothalamus. The stimulatory signal for 

prolactin secretion can be mediated by other factors including TRH.TRH also called as, 

thyrotrophic releasing factor (TRF), Thyroliberin or protirelin is a tropic tripeptide hormone 

that stimulates the release of TSH and prolactin by the anterior pituitary. The final common 

pathways of the central stimulatory and inhibitory control of prolactin secretion are the 

neuroendocrine organs producing prolactin inhibiting factors(PIF),such as dopamine, 

somatostatin and gamma-amino butyric or prolactin releasing factors(PRF),such as TRH, 

oxytocin and neurotensin.PIF and PRF from the neuroendocrine neurons can be released 

either at the median eminence into the long portal veins or at the neurointermediate lobe 

which is connected to the anterior pituitary lobe of the pituitary gland by the short portal 

vessels.
[9]

 

          The subjects selected in this study included 30 primary infertile women in whom the 

male factor of infertility, tubal factor, any congenital anomaly of the urogenotal tract & any 

obvious organic lesion were ruled out. Thus, subjects with unexplained infertility
 [4,7]

 were 

included in our study. The TSH & prolactin levels in these study subjects had a significant 

negative correlation. The altered prolactin levels may contribute to failure of conception & 

pregnancy as prolactin is supposed to be important for maintenance of secretary activity of 

the corpus luteum. Prolactin is a pleiotropic hormone best known for the multiple effects it 

exerts on the mammary gland. However, it also exerts effects on other targets important to 

the reproduction of the mammalian species. In some mammals, particularly rodents, 

prolactin is also important for maintenance and secretary activity of the corpus luteum. In 

most rodents, prolactin acts as a leutotropic hormone by maintaining the structural and 

functional integrity of the corpus luteum for six days after mating. This leutotropic action is 

characterized by enhanced progesterone secretion. Progesterone is essential for the 

implantation of the fertilized ovum(along with estrogens),maintenance of pregnancy, 

inhibition of ovulation.
[19]

 In the absence of prolactin the dominant steroid produced by the 

corpus luteum(of the rat) is 20α-hydroxyprogesterone whose synthesis from progesterone 

is catalyzed by 20α-hydroxysteroid dehydrogenised.
[20]

 This metabolite of progesterone is 

“inactive” in most progesterone bioassays. Prolactin enhances progesterone secretion in 

two ways: prolactin potentiates the steroidogenic effect of luteinizing hormone in 

granulosa-luteal cell 
[21]

 and inhibits the 20α-hydroxysteroid dehydrogenase enzyme which 

inactivates progesterone. 

          There are few limitations of our study. The sample size of the study is small but in lieu 

of the exclusion criteria set by the investigators which excluded all other reproductive 

causes of infertility, in a way the subjects included for the study were the true 

representatives of the women suffering from infertility due to hormonal imbalances. Such a 

study group will give more reliable results on the infertility due to hormonal causes. The 

present study is a hospital based study, so the data should be extrapolated to the general 
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population with care. Due to lack of time & resources & for reducing difficulties in recruiting 

counterparting controls, this study was planned to conduct this study in hospital setting 

 

Conclusion: 

          Since a significant correlation exists between serum TSH & prolactin levels, it is 

advisable to measure the prolactin levels in all infertile women suffering from thyroid 

disorders, be it hypothyroidism or hyperthyroidism (subclinical or overt). 
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