
* Corresponding author: Khalida I. Noel; E-mail:
Human Anatomy Department, College Of Medicine, Mustansiriyah University, Baghdad, Iraq.  

Copyright © 2022 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0. 

Multifactorial etiology of male and female infertility/ assisted reproductive technique 

Ahmed F. Hameed 1, Israa S. Ajeel 2, Khalida I. Noel 1, * and Khalid M. Hassan 3 

1 Lecturer, Human Anatomy Department, College of Medicine, Mustansiriyah University, Baghdad, Iraq.  
2 Specialist, FICMS Family Medicine, Ministry of Health/Al-Kademyia Directorate for Primary Health Care, Baghdad, Iraq. 
3 Assist. Prof., Human Anatomy Department, College of Medicine, Mustansiriyah University, Baghdad, Iraq. 
4 Specialist, Echocardiography, Iraqi Ministry of health, Baghdad Al-Russafa health Directorate, Baghdad, Iraq. 

Magna Scientia Advanced Biology and Pharmacy, 2022, 07(01), 001–008 

Publication history: Received on 05 August 2022; revised on 12 September 2022; accepted on 14 September 2022 

Article DOI: https://doi.org/10.30574/msabp.2022.7.1.0083 

Abstract 

Introduction: Infertility defined as inability of female to conceive after 12 months (6 months for women above 35 
years) of unguarded sexual coitus. It affected about 15% of new couples. Genetic causes contribute about 15-30% of 
male infertility. Also the infertility can be defined as inability to carry the gestation until giving birth of a live fetus. 
Infertility can be classified into primary and secondary infertility, also can be classified according to etiological cause 
into male and female infertility. 

Conclusion: This review yield the importance of infertility as serious medical problem, affecting the partners life and 
focus on the important etiological factors affecting the fertile male or female as life style and smocking state in addition 
to aging, hormonal state, infections and systemic disease, also this review focus on the importance of assisted 
reproductive technique and its complication.  
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1. Introduction

Infertility defined as inability of female to conceive after 12 months (6 months for women above 35 years) of unguarded 
sexual coitus [1]. It affected about 15% of new couples [2]. Genetic causes contribute about 15-30% of male infertility 
[3]. Also the infertility can be defined as inability to carry the gestation until giving birth of a live fetus [4]. Infertility can 
be classified into primary and secondary infertility, primary infertility; couples that have been not conceiving previously 
while the secondary infertility; couples that have previous conception but fail to conceive once later [5]. The infertility 
also can be classified according to etiological cause into male and female infertility [6].  

2. Male infertility

Male infertility is major and important medical issue, although; the exact etiological cause is poorly understood, but 
male infertility account for more than half of the infertile couple among the world [7]. Male infertility largely dependent 
on spermatogenesis and linear development of spermatozoa from spermatogonia that characterized by mitotic and 
meiotic division followed by chemical and functional differentiation until it reach full mature sperm [8]. Male infertility 
some time underestimated because of socioeconomic dilemmas, in addition to inaccurate sampling and analysis, it can 
potentiate the male anxiety about hegemonic masculinity, and can be associated with psychological rather than marital 
tension, risk of cancer development, decrease in quality of health and life [9]. The most acceptable diagnostic method 
for male infertility is quality of sperm, concentration and motility, though; there are some limitations, like ambiguous 
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threshold value affecting the accuracy of sperm analysis [7]. The abnormal spermatozoal differentiation that 
contributed to male infertility includes total sperm absence or Azoospermia, low sperm count or oligospermia, 
abnormal sperm shape or teratozoospermia, abnormal sperm motility or asthenozoospermia [10].  

2.1. Multifactorial etiology of male infertility  

2.1.1. Anatomic-pathophysiological factors 

Several factors (anatomical and pathophysiological) affected male infertility like sperm duct occlusion (either in vas 
deference or occlusion in epididymis), ejaculation abnormality, disease of the testis, genetic disorders, hormonal 
imbalance in addition to iatrogenic factors [7]. Oligospermia and Azoospermia are indication of duct occlusion that 
occurs in about 5% of infertile men [11]. About 2% of infertile cases have retrograde ejaculation or disturbed bladder 
sphincter that characterized by semen ejaculation pass retrogradly into bladder [12]. Also disturbance in endocrine 
hormones development and function caused infertility related to Hypothalamus-pituitary-testis through decrease 
sperm production by malfunctioning of sexual hormones [13]. Autoimmune disorders that release sperm antibody and 
varicocele that happened duo to enlargement of testicular veins also cause infertility [12]. Beside some pathogens like 
bacteria [14], virus like Zika virus [15] and STDs infection of reproductive organs in addition to urinary tract infection 
can cause infertility [16, 17]. 

2.1.2. Environmental cause  

Pollution and several environmental causes can affect male fertility through epi\genomic way [18]. Occupational 
exposure to physical and chemical hazard that lead to male infertility and decrease sperm quality and motility [19, 20]. 
Sitting for long time, high temperature exposure (bakeries and metallurgical industries) also affects the men fertility 
[21]. 

The other environmental cause that affected male fertility; exposure to radiation from mobile phone and laptop, in 
addition to tight wearing underwear, exposure to high temperature like hot bath and sauna, also exposure to chemical 
that modulate the production of sex hormones like pesticide, bisphenol and dioxine [22].  

2.1.3. Life style cause  

The behavioral style of men affects its health like diet, exercise and consumption of alcohol and tobacco, these factors 
modified the male fertility. Obesity can alter male fertility by alteration of male sleeping, sexual attendance, sexual 
hormones profile, temperature of testis and semen quality and motility, so chance for nonviable gestation is high [23]. 

Oligo or Azoospermia also found in higher rate in both under and overweight in comparing to normal weight person, in 
obese patient there were decrease in sex hormones binding globulin that leads to hyperinsulinemia with increasing 
total estradiol level, while decreasing in weight associated with decreasing in DNA damage that lead to improve sperm 
quality and function [24]. 

High fat diet and high energy diet can induce male infertility by inducing intestinal dysbiosis through increasing blood 
endotoxin levels, inflammation and epididymitis in addition to deregulation of gene expression of the testicular gland 
[25, 26]. While poor diet can induce asthenozoospermia in contrast to balanced diet that improve sperm quality [26].  

2.1.4. Aging  

The molecular mechanisms of male infertility due to aging are incompletely understood, but its multifactorial process 
that leads to weakness in cellular immunity and disturbance in sexual hormones production from reproductive system 
that leads potentially to late onset andropuase in male [27]. The andropuase duplicate the risk of male infertility and 
affect the seminal fluid factors like sperm motility and morphology, while the volume; the aging process have no 
explained reason of how it affect, also it had increased risk on pregnancy and on infancy by increasing risk of abortion 
and infancy complication like autism, low birth weight [27,28].  
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Figure 1 Etiological causes of male infertility  

2.2. Male infertility markers  

Many factors of given male infertility etiology can be interact, combination of several parameters are required to 
explains the molecular and pathophysiological reasons of male infertility like seminal fluid analysis, sperm morphology, 
mutation and so on, using these parameters can leads to more accurate diagnosis and effective therapies [7]. 

2.2.1. Seminal fluid analysis 

The seminal fluid analysis and sperm morphology regarded primary morphological and physiochemical diagnostic test 
of male infertility, the WHO developed in 1980s a standardized laboratory technique to avoid the bias between 
laboratories and more recent update published in 2021s [29]. The parameters of semen analysis according to update to 
diagnose the male infertility are (i) liquefaction time should be 15-20 minutes at room temperature (ii) Viscosity 
(increased viscosity indicate prostatic malfunction) (iii) Volume (after 3-5 abstinence the volume should be 1.5-6 ml, 
no more no less or it indicate hyper or hypospermia respectively) (iv) Color, the normal color of seminal fluid should be 
pearl white or yellowish (v) pH should be >7.1 while decreased values indicate efferent vessels digenesis that lead to 
decreased sperm concentration (vi) concentration, should be >15 million spermatozoa for each 1 milliliter of ejaculation 
(vii) Motility should be >32% (viii) Vitality should be >58% of live spermatozoa (ix) leukocyte should be < 1million per 
1 milliliter (x) morphology should be >4% have normal morphology (xi) anti-sperm antibody (attachment of >50% of 
the sperm to other cells or particles indicated of immune disorders [7, 29].  

2.2.2. Reactive oxygen species (ROS) 

Most of male with idiopathic infertility (30-80%) shows increased concentration of ROS [30]. The Oxidative stress (OS) 
increased when there was increased in ROS with decreased anti-oxidant neutralizing capacity, in male reproductive 
system; the ROS produced from sperm, but the leukocyte produce 1000 time more than sperm, so there were 10-20% 
of infertile men have leukocyte in ejaculation [29]. Despite of free oxygen radicle control maturation of sperm, activation 
and capacitation in addition to sperm-oocyte fusion, it can also started protein damage, lipid peroxidation and apoptosis 
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[31]. So both low and high value of ROS can affect sperm maturation, motility and morphology in addition to fertilization 
capacity [32]. 

There were other male infertility markers like sperm DNA fragmentation (SDF), genomic markers, transcriptomic and 
epigenomic markers, and proteomic and metabolomics markers used for best diagnosis and accurate treatment [7]. 

3. Female infertility 

3.1. Multifactorial etiology of female infertility  

Female infertility may be happened due to underlying medical condition like fallopian tubes damage that interfere with 
ovulation, pelvic inflammatory disease, polycystic ovaries, endometriosis, and premature ovarian failure and may be 
due to environmental conditions, aging process, weight changes, and life styles. 

3.1.1. Environmental factors 

The environmental causes like toxins, Volatile organic solvents and silicones, chemical and physical agents in addition 
to pesticides and chlorinated hydrocarbons are discovered to have harmful environmental effect that lead to 
miscarriage also direct exposure to chemical increased chance of primary and secondary female infertility [33].  

3.1.2. Weight changes  

Ovarian failure may occur in weight loss or excessive weight with BMI of more than 27 kg\m2 [34]. High weight can 
affect the assisted reproductive technique efficacy and its outcome, estrogen produced by primary sex organs and fat 
cells so obese patient or high body fat produce excessive estrogen that interfere with pregnancy [35]. Also emaciated 
women or too low body fat produced insufficient estrogen that causes menstrual disturbance and unovulatory cycle 
[36]. 

3.1.3. Aging 

Female's peak fertility period; between 18-24 years [37]. While it begins to drop after age of 27 years and it drops at 
greater extent at age of 35 years [38]. The ovarian reserve of female at age of 30 years about 12% and at 40 years she 
had only 3% and about 81% of ovarian reservation variation due to age alone [39]. So the aging process considered as 
more important factor in female infertility [38].  

3.1.4. Life style  

Life style can affects female infertility such as tobacco smocking affects folliculogenesis because it interfere with 
estrogen production, also the smocking can affect; embryo transfer and endometrial receptivity in addition to uterine 
blood supply and myometrium [40]. 60% of infertile women more likely to be smokers, smocking reduce the chance of 
IVF by 34% to give live baby and increased the chance of IVF miscarriage by 30% [41]. While alcohol consumption 
increased estrogen production which leads to decrease in FSH production, that in turn reduce folliculogenesis and in 
anovulatory cycle [42].  

3.1.5. Hormonal change 

The gonadotropin releasing hormone that released from hypothalamus control pituitary gland hormones that in turn 
control releasing most of body hormones in direct or indirect ways, so any abnormality in chemical signaling of this axis 
lead to anovulatory cycle and female infertility [43]. The hormonal imbalance that affects the ovary are; 
hyperthyroidism, hypothyroidism, polycystic ovarian syndrome, hyperprolactinemia and abnormalities in 
hypothalamus-pituitary-adrenal axis that may happened due to the stress, all these changes leads to decrease in number 
of mature follicles and anovulatory cycle [44].  

3.1.6. Hyperprolactinemia  

Prolactin hormone produced from anterior pituitary gland in response to breast growth and development during 
pregnancy and lactation, hyperprolactinemia represent abnormally high quantity of prolactin level in blood larger than 
580 mIU\L in women [45]. Hyperprolactinemia may occur physiologically as in breast feeding, sleep, mental stress, 
hypothyroidism and pregnancy, or it occur pathologically secondary to disease affecting hypothalamus or pituitary 
gland also happened in disease affecting liver, kidney and thyroid, in addition to drugs, heavy metal that affects normal 
regulations of prolactin hormones level in blood, infertility by hyperprolactinemia caused by increase release of 
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dopamine from hypothalamus that in turn prevent release of gonadotropin releasing hormone and then gonadal 
steroidogenesis and infertility [38]. 

3.1.7. Ovarian function problem 

There are many types of ovarian function problems like complete absence of egg, ovarian blockage, ovarian dystrophy 
(physical damage to ovary or ovary with multiple cysts), luteinized unruptured follicles syndrome (matured follicles 
that fail to burst or the follicle burst occur without releasing egg leading to anovulatory cycle [46]. Polycystic ovary 
syndrome (POCS) in which the ovaries produce too much androgen usually testosterone hormones also high level of LH 
and low level of FSH leading to many sign like oligomenorrhea and amenorrhea yielding anovulatory cycle, also produce 
obesity, facial hair and acne, PCOS usually hereditary disease and account for 90% of female infertility [47].  

3.1.8. Others  

There are others factors affecting female fertility state like  

 Tubal factors (tubal occlusion, tubal adhesion, tubal dysfunction, pelvic inflammatory disease and 

endometriosis) that prevent transferring egg through the fallopian tube and infertility [48]. 

 Uterine factors (uterine malformation, septal uterine, asherman syndrome, polyps, leiomyoma, and benign 

fibroid) large fibroid may cause female infertility by impairing lining and tubal blockage in addition to 

distortion the shape of the uterus [49]. 

 Thyroid disease (hyperthyroidism and hypothyroidism) hypothyroidism cause to decrease in thyroid 

stimulating hormone that lead to decrease in negative feedback mechanism yielding increasing in TRH from 

hypothalamus and stimulating both thyrotophs and lactotrophs as a result there is ovulatory failure due to 

hyperprolactinemia [50].  

 Sexual transmitted disease (STD), pelvic inflammatory disease (PID), structural obstruction, and chemotherapy 

[38].  

4. Assisted reproductive technique (ASTs) 

These techniques consist of ovarian stimulation, sperm retrieval, in vitro-gamete assessment, intrauterine insemination 
(IUI), embryo-cryopreservation, IVF and intra-cytoplasmic sperm injection (ICSI) [7].  

IUI is the first choice if the female partner is fertile, and in presence of active spermatozoa of >106 motile sperm, when 
>3 cycle of IUI fail; the partners should be prepared for IVF (in vitro-fertilization) by ICSI is usually recommended [51]. 
However there were some complications accompanied the ARTs like multiple pregnancies, low birth weight, hyper 
stimulation syndrome [52].  

5. Conclusion 

This review yield the importance of infertility as serious medical problem, affecting the partners life and focus on the 
important etiological factors affecting the fertile male or female as life style and smocking state in addition to aging, 
hormonal state, infections and systemic disease, also this review focus on the importance of assisted reproductive 
technique and its complication.  

Compliance with ethical standards 

Acknowledgments 

This work is not supported by a research grant. 

Disclosure of conflict of interest 

The authors declare that they have no conflict of interest in connection with the publication of this manuscript. 



Magna Scientia Advanced Biology and Pharmacy, 2022, 07(01), 001–008 

6 

References 

[1] "WHO | Infertility". Who.int. 19 March 2013. Archived from the original on 23 October 2013. Retrieved 17 June 
2013.. 

[2] de Kretser DM. Male infertility. Lancet. 1997, 349: 787–90.  

[3] Ferlin A, Raicu F, Gatta V, Zuccarello D, Palka G, Foresta C. Male infertility: role of genetic background. Reprod 
Biomed Online. 2007, 14: 734–45. DOI: 10.1016/s1472-6483(10)60677-3.  

[4] Olooto WE, Amballi AA, Banjo TA. A review of Female Infertility; important etiological factors and Management 
J. Microbiol. Biotech. Res. 2012, 2(3): 379-385. 

[5] Larsen U. Research on infertility: which definition should we use? Fertil Steril. 2005, 83(4):846–52. 

[6] Cates W, Farley TM, Rowe PJ. Worldwide patterns of infertility: is Africa different? Lancet. 1985, 326(8455):596–
8 

[7] Assidi M. Infertility in Men: Advances towards a Comprehensive and Integrative Strategy for Precision 
Theranostics. Cells. 2022, 11, 1711. https://doi.org/10.3390/cells11101711 

[8] Agarwal A, Baskaran S, Parekh N, Cho CL, Henkel R, Vij S, Arafa M, Selvam MKP, Shah R. Male infertility. Lancet. 
2021, 397, 319–333. 

[9] Sun H, Gong TT, Jiang YT, Zhang S, Zhao YH, Wu QJ. Global, regional, and national prevalence and 
disabilityadjusted life-years for infertility in 195 countries and territories, 1990–2017: Results from a global 
burden of disease study, 2017. Aging (Albany N.Y.) 2019, 11, 10952. 

[10] Agarwal A, Mulgund A, Hamada A, Chyatte MR. A unique view on male infertility around the globe. Reprod. Biol. 
Endocrinol. RBE. 2015, 13, 37. https://doi.org/10.1186/s12958-015-0032-1. 

[11] Achermann APP, Esteves SC. Diagnosis and management of infertility due to ejaculatory duct obstruction: 
Summary evidence. Int. Braz. J. Urol Off. J. Braz. Soc. Urol. 2021, 47, 868–881. 

[12] Babakhanzadeh E, Nazari M, Ghasemifar S, Khodadadian A. Some of the factors involved in male infertility: A 
prospective review. Int. J. Gen. Med. 2020, 13, 29. 

[13] Lucas X. Clinical use of deslorelin (GnRH agonist) in companion animals: A review. Reprod. Domest. Anim. 2014, 
49, 64–71. 

[14] Tsevat DG, Wiesenfeld HC, Parks C, Peipert JF. Sexually transmitted diseases and infertility. Am. J. Obstet. Gynecol. 
2017, 216, 1–9. https://doi.org/10.1016/j.ajog.2016.08.008.  

[15] Farsimadan M, Motamedifar M. Bacterial infection of the male reproductive system causing infertility. J. Reprod. 
Immunol. 2020, 142, 103183.  

[16] Liu W, Han R, Wu H, Han D. Viral threat to male fertility. Andrologia 2018, 50, e13140.  

[17]  Dutta, S.; Majzoub, A.; Agarwal, A. Oxidative stress and sperm function: A systematic review on evaluation and 
management. Arab J. Urol. 2019, 17, 87–97. 

[18] Hart K, Tadros NN. The role of environmental factors and lifestyle on male reproductive health, the epigenome, 
and resulting offspring. Panminerva Med. 2019, 61, 187–195.  

[19]  Cescon M, Chianese R, Tavares RS. Environmental impact on male (In) fertility via epigenetic route. J. Clin. Med. 
2020, 9, 2520.  

[20]  Marić T, Fučić A, Aghayanian A. Environmental and occupational exposures associated with male infertility. Arch. 
Ind. Hyg. Toxicol. 2021, 72, 101–113.  

[21] Giulioni C, Maurizi V, Scarcella S, Di Biase M, Iacovelli V, Galosi AB, Castellani D. Do environmental and 
occupational exposure to pyrethroids and organophosphates affect human semen parameters? Results of a 
systematic review and meta— analysis. Andrologia. 2021, 53, e14215.  

[22]  Martelli M, Zingaretti L, Salvio G, Bracci M, Santarelli L. Influence of Work on Andropause and Menopause: A 
Systematic Review. Int. J. Environ. Res. Public Health. 2021, 18, 10074. 

[23] Campbell JM, Lane M, Owens JA, Bakos HW. Paternal obesity negatively affects male fertility and assisted 
reproduction outcomes: A systematic review and meta-analysis. Reprod. Biomed. Online. 2015, 31, 593–604.  

https://doi.org/10.3390/cells11101711
https://doi.org/10.1186/s12958-015-0032-1
https://doi.org/10.1016/j.ajog.2016.08.008


Magna Scientia Advanced Biology and Pharmacy, 2022, 07(01), 001–008 

7 

[24] Mir J, Franken D, Andrabi S, Ashraf M, Rao K. Impact of weight loss on sperm DNA integrity in obese men. 
Andrologia. 2018, 50, e12957. 

[25] Ding N, Zhang X, Di Zhang X, Jing J, Liu SS, Mu YP, Peng LL, Yan YJ, Xiao GM, Bi XY. Impairment of spermatogenesis 
and sperm motility by the high-fat diet-induced dysbiosis of gut microbes. Gut. 2020, 69, 1608–1619.  

[26] Skoracka K, Eder P, Łykowska-Szuber L, Dobrowolska A, Krela-Kaźmierczak I. Diet and nutritional factors in male 
(in) fertility—underestimated factors. J. Clin. Med. 2020, 9, 1400. 

[27] Mazur DJ, Lipshultz LI. Infertility in the aging male. Curr. Urol. Rep. 2018, 19, 1–9. 
https://doi.org/10.1007/s11934-018-0802-3. 

[28] du Fossé NA, Van der Hoorn MLP, van Lith JM, le Cessie S, Lashley EE. Advanced paternal age is associated with 
an increased risk of spontaneous miscarriage: A systematic review and meta-analysis. Hum. Reprod. Update. 
2020, 26, 650–669. https://doi.org/10.1093/humupd/dmaa010. 

[29] Gruber I, Just A, Birner M. Effect of a womanʼs smoking status on oocyte, zygote, and day 3 pre-embryo quality in 
in vitro fertilization and embryo transfer program. Fertil Steril. 2008;90:1249–1252. 

[30] Agarwal A, Parekh N, Selvam MKP, Henkel R, Shah R, Homa ST, Ramasamy R, Ko E, Tremellen K, Esteves S. Male 
oxidative stress infertility (MOSI): Proposed terminology and clinical practice guidelines for management of 
idiopathic male infertility. World J. Men's Health. 2019, 37, 296–312.  

[31] Villaverde AISB, Netherton J, Baker MA. From past to present: The link between reactive oxygen species in sperm 
and male infertility. Antioxidants 2019, 8, 616. https://doi.org/10.3390/antiox8120616. 

[32] Takeshima T, Usui K, Mori K, Asai T, Yasuda K, Kuroda S, Yumura Y. Oxidative stress and male infertility. Reprod. 
Med. Biol. 2021, 20, 41–52. 

[33] Hruska KS, Furth PA, Seifer DB, Sharara FI, Flaws JA. Environmental factors in infertility. Clin Obstet Gynecol. 
2000, 43(4):821-829. doi:10.1097/00003081-200012000-00014 

[34] Imani B, Eijkemans MJ, te Velde ER, Habbema JD and Fauser BC (1998) Predictors of patients remaining 
anovulatory during clomiphene citrate induction of ovulation in normogonadotropic oligoamenorrheic 
infertility. J Clin Endocrinol Metab. 83, 2361–2365. 

[35] Fox C, Morin S, Jeong J W. Local and systemic factors and implantation: what is the evidence? Fertil Steril. 
2016;105:873–884. 

[36] Sloboda DM, Hickey M, Hart R. Reproduction in females: the role of the early life environment. Hum Reprod 
Update. 2011, 17(2):210-227. doi:10.1093/humupd/dmq048 

[37] Leoni G, Bogliolo L, Deiana G. Influence of cadmium exposure on in vitro ovine gamete dysfunction. Reprod 
Toxicol. 2002;16:371–377.  

[38] Olooto B, Wasiu E, Amballi A, Banjo Taiwo A. A review of Female Infertility; important etiological factors and 
management": J. Microbiol. Biotech. Res, 2 (3): 379-385: 2012. 

[39] Wallace WH, Kelsey TW. Human ovarian reserve from conception to the menopause. PLoS One. 2010, 5(1):e8772. 
Published 2010 Jan 27. doi:10.1371/journal.pone.0008772 

[40] Dechanet C, Anahory T, Mathieu Daude JC, et al. Effects of cigarette smoking on reproduction. Hum Reprod 
Update. 2011, 17(1):76-95. doi:10.1093/humupd/dmq033 

[41] Heger A, Sator M, Walch K, Pietrowski D. Smoking Decreases Endometrial Thickness in IVF/ICSI Patients. 
Geburtshilfe Frauenheilkd. 2018 Jan;78(1):78-82. doi: 10.1055/s-0043-123762. Epub 2018 Jan 22. PMID: 
29375149; PMCID: PMC5778194. 

[42] Mendelson JH, Mell NK, Teoh SK, Ellingboe J. Alcohol effect on pituitary hormone release hormone. Stimulated 
interior pituitary and gonadal hormone in women. Journal of Pharmacology and Experimental therapeutics. 
1989; 250: 902-909. 

[43] Legro RS. A 27-year-old woman with a diagnosis of polycystic ovary syndrome. JAMA. 2007, 297(5):509-519. 
doi:10.1001/jama.297.5.509 

[44] Gohil BC, Rosenblum LA, Coplan JD, Kral JG. Hypothalamic-pituitary-adrenal axis function and the metabolic 
syndrome X of obesity. CNS Spectr. 2001, 6(7):581-589. doi:10.1017/s1092852900002121 

https://doi.org/10.1007/s11934-018-0802-3
https://doi.org/10.1093/humupd/dmaa010
https://doi.org/10.3390/antiox8120616


Magna Scientia Advanced Biology and Pharmacy, 2022, 07(01), 001–008 

8 

[45] Mancini T, Casanueva FF, Giustina A. Hyperprolactinemia and prolactinomas. Endocrinol Metab Clin North Am. 
2008, 37(1):67-viii. doi:10.1016/j.ecl.2007.10.013 

[46] Azziz R, Woods KS, Reyna R, Key TJ, Knochenhauer ES, Yildiz BO. The prevalence and features of the polycystic 
ovary syndrome in an unselected population. J Clin Endocrinol Metab. 2004, 89(6):2745-2749. 
doi:10.1210/jc.2003-032046 

[47] Barbieri RL. The initial fertility consultation: recommendations concerning cigarette smoking, body mass index, 
and alcohol and caffeine consumption. Am J Obstet Gynecol. 2001, 185(5):1168-1173. 
doi:10.1067/mob.2001.117667 

[48] Unuane D, Tournaye H, Velkeniers B, Poppe K. Endocrine disorders & female infertility. Best Prac Res Clin 
Endocrinol Metab. 2011;25(6):861-73. 

[49] Shoupe D, Mishell DR. (1997): Hypoprolactinemia; Diagnosis and treatment. In: Mishell’s textbook of Infertility, 
Contraception and Reproductive Endocrinology. 4th edn. Massachusetts. Blackwell Science, 323-41.  

[50] Hameed AF, Akkila SS, Noel KI, Alshahwani S. Effect of Anatomical and Physiological Factors on Ultrasonic Breast 
Imaging Reporting and Data System Score in Iraqi Women Presenting with Breast Lumps. Open Access Maced J 
Med Sci. 2021, 9(A):1214-8 

[51] Tournaye, H. Male factor infertility and ART. Asian J. Androl. 2012, 14, 103–108. 
https://doi.org/10.1038/aja.2011.65 

[52] Shevell T, Malone FD, Vidaver J, Porter TF, Luthy DA, Comstock CH, Hankins GD, Eddleman K, Dolan S, Dugoff L. 
Assisted reproductive technology and pregnancy outcome. Obstet. Gynecol. 2005, 106, 1039–1045. DOI: 
10.1097/01.aog.0000183593.24583.7c. PMID: 16260523. 

https://doi.org/10.1038/aja.2011.65

