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Abstract 






Objectives:   To investigate infertility issues in Females and males due to sex hormones imbalance, Estimation of FSH, LH, Estradiol level in females
infertile and Testosterone level in infertile males and females.  



Methodology:  It was a cross sectional study conducted at reproductive physiology/health, public health laboratory division, national institute of
health Islamabad from December 2015 to September 2017. Study was carried out on 60 male and 60 female infertile patients. FSH, LH, estradiole were
estimated for females and testosterone for males by Immunoenzymatic assay (ELISA). Data was analyzed by SPSS 16.



Results:   Biochemical parameters for female population showed that 16.67% of sampled women indicated FSH level <4.5-11mIU/Ml while 40%
with FSH level > 4.5-11mIU/Ml and 43.33% fall within normal range i.e., 4.5-11mIU/Ml. In the same manner, 10% of sampled female population was
indicated with LH levels <2.12mlU/Ml, 36.57% with >10.89mlU/Ml and 53.33% within normal range i.e., 2.12-10.89mIU/Ml. Similarly, 30% women
showed estradiol levels <40.7pg/ml while 16.67% were with >220.4pg/ml and 53.33% were found within normal range i.e., 40.7-220.4pg/ml. While
the most common cause of male infertility by hormonal imbalance is due to either increased or decreased level of testosterone. 36.67% of sampled
males indicated testosterone level less than normal i.e. <1.68ng/ml while 48.33% with testosterone level >7.81ng/ml and 15.00% fall within normal
range i.e., 1.68-7.81ng/ml.




Conclusion:  We concluded from our study that the most common cause of female infertility by hormonal imbalance is due to either increased
or decreased level of follicle stimulating hormone (FSH) followed by estradiole and leutinizing hormone (LH). While the most common cause of male
infertility by hormonal imbalance is due to either increased or decreased level of testosterone. 
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Introduction


Infertility is the inability to conceive after one year of unpro- tected regular sextual intercourse with same partner. Term infer- tility means absolute inability to conceive [1,2]. So we can gener- ally say if a couple is unable to connive in more than one year are regarded as sub fertile. So in general subfertility is the condition in which the male is unable to conceive after one year of regular un- protected intercourse and had sperm count of < 20 million/ml [3]. 1st definition quoted in start around 14% of total couples are sub fertile [1]. Infertility which primarily affects reproductive system affect male and females with equal rates [4]. A lot of females does not have needed awareness of the period of the month in which they are utmost fertile as well as at what time to look for treatment [5].


In addition to low level of awareness and knowledge, innu- merable misconceptions and mistaken belief about infertility are
also important risk in females around the globe. Female infertility may be in form of inovulation, obstructed fallopian tubes, endome- triosis or other uterine abnormalities [6]. Both spermiogenesis in the germinal epithelium besides regulative role of Hypothalamo- hypophyseo-testicular axis is really delicate. Their modifications grow into ostensible likewise in the decline of fertility [7]. Gonad otropin releasing hormone (GnRH) releases FSH and LH from the pituitary gland which is under negative feedback control of gonads, moreover FSH secretion is controlled by the negative feedback of the testosterone and inhibin, the consequence of a significant oligo- zoospermia is reduced inhibin synthesis [8].


According a survey of WHO about 8-10%of couples face various types of infertility. Moreover other researchers have shown this ra- tio as around 50-80 million people around the globe [9]. Worldwide around 48.5 million couples with unprotected intercourse face in-
fertility [10]. While Sharlip et al. [11], stated it 15% with unpro- tected intercourse [11] Gender wise distribution of infertility due to male factor ranged from 20% to 70% and that the percentage of infertile men ranged from 2.5% to 12% [12].


Absence of preceding pregnancy mean primary infertility is while secondary infertility is when there has been a preceding pregnancy, irrespective of outcome [13]. Testosterone is necessary in maintaining spermatogenesis and male fertility.


Study based  evidence  gathered  recommended that classical and non-classical testosterone signaling donate to the preservation of spermatogenesis and male fertility [14]. Hormonal problems are also included in the significant causes in the assessment of female Infertility. Considerably lower LH, FSH, progesterone and estradiol levels and suggestively higher prolactin level were experiential in the infertile women [15]. Age is predictive for long-term live birth but in combination with the existence of an ovulatory cycle and serum TSH or serum AMH [16]. In general male infertility is not well reported specially where there is gender descriminations [17]. Moreover male infertility has never considered as disease resulting in sparse statistics [18].


In Pakistan occurrence of infertility is 21.9%, primary infertili- ty in 3.9% while secondary Infertility in 18.0% [19]. It has got great social implications in our country [20]. The objectives of present study were; to investigate infertility issues in females and males due to sex hormones imbalance, Estimation of FSH, LH, Estradiol level in females infertile and Testosterone level in infertile males and females.


Material and Methods


A cross sectional study was done with total sample of 120 in- dividuals, 60 males and 60 females with a history of infertility for more than one year were enrolled for the study. Study was carried  out at reproductive physiology/health, public health laboratory di-vision, national institute of health Islamabad from December 2015 to September 2017. These patients were referred from different parts of the country for hormones and semen analysis. All included patients had married; age more than 18 years and history of infer- tility for more than 1 year. Those who had Childs or had history of sexually transmitted disease or pelvic inflammatory diseases were excluded from study. Clinical examination of all the subjects was carried out and information regarding age, health problems was recorded Fasting blood was collected during mid-cycle 14-16 day. Consent of patients was obtained before their enrollment in the study. Data was collected by questionnaire fulfilled by interview- ers by asking pre designed question from patients. About 03ml of venous blood was drawn from the anterior anticubital vein; serum was stored at -20 °C. FSH, LH, estrogen were estimated for females and testosterone for males by Immunoenzymatic assay (ELISA), us- ing standard kits. Data was analyzed by SPSS 16, for continuous variables Mean±SD was calculated while frequency and percent- ages for categorical.


Results


Our present data indicates that young age women contribute the most in total population of the study area as 45% of the sam- pled population is consisted of women of age ranging from 20-29 years old followed by 36.67% of 30-39 years old. Major portion of the population remains at home and pay the household responsibly
i.e. 65%. 51.67% contributed for urban residence as the migration of population from rural areas to cities is widespread phenomenon in the country. Moreover, education rate in the area is desperately low as 25% of the sampled population is found to be with prima- ry School graduation that is a literacy rate below the average rate for developing country. Male data showed most (36.67%) patients between age group 20-29 years, 60% employees and 61.6% from urban areas while education status showed that most (36.67%) of infertile male patients were graduate; detail given in Table 1.





Table 1: Anthropometric measurements of male and female.
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Biochemical parameters for female population showed that 16.67% of sampled women indicated FSH level <4.5-11mIU/Ml while 40% with FSH level > 4.5-11mIU/Ml and 43.33% fall within normal range i.e., 4.5-11mIU/Ml. In the same manner, 10% of sam- pled female population was indicated with LH levels <2.12mlU/Ml,
36.57% with >10.89mlU/Ml and 53.33% within normal range i.e., 2.12-10.89mIU/Ml, Similarly, 30% women showed estradiol levels
<40.7pg/ml while 16.67% were with >220.4pg/ml and 53.33% were found within normal range i.e., 40.7-220.4pg/ml detail given in Table 2.



Table 2: Hormones level in female population.
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While data regarding male infertile patients showed that the most common cause of male infertility by hormonal imbalance is due to either increased or decreased level of testosterone. 36.67% of sampled males indicated testosterone level less than normal i.e.
<1.68ng/ml while 48.33% with testosterone level >7.81ng/ml and 15.00% fall within normal range i.e., 1.68-7.81ng/ml detail given in Table 3.




Table 3: Testosterone levels in sampled male population.

[image: ]




Discussion


The purpose of this study was to investigate the causes of in- fertility in women due to hormonal imbalance including the estra- diole, luteinizing hormone (LH) and follicle stimulating hormone (FSH) as well as in men because of abnormal status of testosterone. The results of the present study showed that that most of infertile females were in age group 20-29 years of age comparable to study done at Jinnah hospital Mianwali found infertility among younger females [21]. We found that common cause of female infertility by hormonal imbalance is due to either increased or decreased level of follicle stimulating hormone (FSH) followed by estradiole and leutinizing hormone (LH). 16.67% of sampled women indicated FSH level <4.5-11mIU/Ml while 40% with FSH level > 4.5-11mIU/ Ml and 43.33% fall within normal range i.e., 4.5-11mIU/Ml. Similar- ly, 30% women showed estradiol levels <40.7pg/ml while 16.67% were with >220.4pg/ml and 53.33% were found within normal range i.e., 40.7-220.4pg/ml. In the same manner, 10% of sampled female population was indicated with LH levels <2.12mlU/Ml, 36.57% with >10.89mlU/Ml and 53.33% within normal range i.e., 2.12-10.89mIU/Ml.


Female infertility may present as an ovulation, obstructed fal- lopian tubes, endometriosis or uterine abnormalities or hormonal imbalance [6]. Hormone levels in infertile women had been eval- uated by many researchers. Higher level of FSH and LH is rarely found in infertile women with a proper menstrual cycle but lower concentrations are observed [13].


Leutinizing hormone (LH) is a hormone released by the pitu- itary gland in response to luteinizing hormone- releasing hormone. It controls the length and sequence of the female menstrual cycle, including ovulation, preparation of the uterus for implantation of a fertilized egg, and ovarian production of both estrogen and pro- gesterone. Theca cells in the ovary respond to LH stimulation by secretion of testosterone, which is converted into estrogen by adja- cent granulosa cells. In women, ovulation of mature follicles on the ovary is induced by a large burst of LH secretion - the preovulatory LH surge. Residual cells within ovulated follicles proliferate to form corpora lutea, which secrete the steroid hormones - progesterone and estradiol. Progesterone is necessary for the maintenance of pregnancy, and, in most mammals, LH is required for continued development and function of corpora lutea. When the cut-off level of LH is >1.5 IU/L, reduction in fertilization and clinical pregnancy rates is observed [22].


Follicle stimulating hormone is also released and synthesized by the anterior pituitary gland. It regulates the body's development, growth and maturation. It also regulates reproductive processes. FSH works alongside with LH. FSH signals some of the follicles in the ovary to begin maturing in preparation for ovulation [23].


Estradiol is produced primarily by the follicles and corpus lute- um in the ovaries. This estrogen is the most potent and abundant. Estrogen is essential for healthy bone formation, healthy gene ex- pression, maintaining healthy  cholesterol  levels,  and  formation of secondary sexual characteristics [24]. Hyperprolactinemia and low levels of LH, FSH and progesterone may cause anovulation and hence infertility. Both LH and FSH are required for follicle develop- ment and oestrogen production hence low levels of these hormones may mean that fewer numbers of follicles will develop and there will be no Graffian follicle formation. Normally as follicles devel- op, estrogen levels rise which helps to stimulate the endometrium [10]. Rapid advances in understanding this axis occurred because of the development of highly sensitive assays to detect levels of the gonadotropins, estradiole, follicle stimulating hormone (FSH) and luteinizing hormone (LH), testosterone and other sexual hormones which are either absent or barely detectable in hypogonadotropic hypogonadism [25].


The results of the present study showed that the most common cause of male infertility by hormonal imbalance is due to either increased or decreased level of testosterone. 36.67% of sampled males indicated testosterone level less than normal i.e. <1.68ng/ml while 48.33% with testosterone level >7.81ng/ml and 15.00% fall within normal range i.e., 1.68-7.81ng/ml Testosterone is produced by leydig cells present in the interstitial space of the testis between the seminiferous tubules and then diffuses into the tubules. Be- cause testosterone is produced locally by the Leydig cells, the levels of testosterone in men are 25 to 125-fold higher in the testis (340- 2000nM) as compared to the serum (8.7-35nM). The reduction of testicular testosterone levels after hypophysectomy, immune neu- tralization of LH, administration of anti androgens or destruction of Leydig cells results in the detachment of developing spermatids (step 8-19 spermatids) from the sertoli cell and the halting of sper- matogenesis during the process of meiosis [14].


Conclusion


Infertility   is   a   multidimensional   health   issue.   Numerous
medical conditions can contribute to infertility. In fact, most cases of

infertility are due to hormonal imbalance disorders. We concluded from our study that the most common cause of female infertility by hormonal imbalance is due to either increased or decreased level of follicle stimulating hormone (FSH) followed by estradiole and leutinizing hormone (LH). While the most common cause of male infertility by hormonal imbalance is due to either increased or decreased level of testosterone. Only little percentage of infertile male patients in our study had testosterone level in normal range.
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