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REVIEW OF LETERATURE

Genetics of male infertility

Genetic anomalies not only impair the fertility (natural conception) of men but also prevent 

artificial conception.  

However, if infertile men harbor any genetic anomaly, it may be transmitted to the offspring 

through in vitro fertilization (IVF)/intracytoplasmic sperm injection (ICSI). 

Widge and Cleland 2009 mentioned that with an increasing number of infertile couples opting 

for ART, it is now mandatory to analyse the cases with severe oligozoospermia and azoospermia 

for genetic defects and counsel them who have these disorders accordingly. 43 

Chandley 1979 stated that Genetic anomalies in chromosomes are mainly associated with 

numerical and structural aberrations that lead to impairment of meiotic segregation during 

spermatogenesis.44

Van Assche in 1996 stated that among the numerical anomalies, the most common is 

Klinefelter’s syndrome (47, XXY). Klinefelter syndrome (KFS) is the most common genetic 

cause of infertility as the 47, XXY. 

Structural abnormalities in chromosomes include translocation,deletion,break,inversionand 

insertion.  

Chromosomal translocations are more frequently observed in infertile men than in the general 

population.45 

Translocations can be either reciprocal involving an exchange of genetic material between two 

non-homologous chromosomes, or non-reciprocal in which the transfer of genetics segment takes 

place from a chromosome to a non-homologous chromosome.  

Kumar R et al 2008,2009 reported that Robertsonian translocation is a type of nonreciprocal 

translocation that occurs between two acrocentric Robertsonian translocations are the most 

commonly observed structural anomaly in infertile men with oligozoospermia.46,47 

According to Alves 2002 numerical anomalies are predominant in azoospermic men. 

The offspring in Robertsonian translocation carrier may harbor an addition or deficient 

chromosome. 
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Though translocation involving sex chromosomes impairs spermatogenesis due to disrupted 

meiotic pairing and segregation.48 

Gabriel-Robez O 1986, Estop AM 1995, Martin RH 1995, Cifuentes P 1999 mention in there 

study that Autosomal translocations also have a severe impact on male infertility.49,50,51,52

Mau-Holzmann UA (2005) , Dada R 2006 found that Sex chromosomal abnormalities are 

predominant in non-obstructive azoospermic men (93%), whereas, autosomal structural 

abnormalities are predominant in oligozoospermic infertile men (67%).53,54  

An estimated 2000 or more genes are involved in spermatogenesis and spermiogenesis and they 

are not completely known. 

Vogt et al., 1996 ,Chiang et al,2004, Dada et al 2006 found that Y chromosome contains genes 

essential for spermatogenesis, where the long arm consists of azoospermia factor (AZF) genes 

and regulate various stages of spermatogenesis .32,55,54

Vogt et al1996, Chiang et al 2004 mentioned that due to the presence of single copy of Y 

chromosome and the absence of meiotic recombination and pairing, the rate of mutation or loci 

deletion is higher in chromosome Y than the autosomes. 32,55

O’Flym O’Brien 2010 found that the prevelance of AZFa deletion , AZFb deletion and AZFc 

deletion on Y Chromosome is between 6-10 percentage.56

Gunduz G et al reported in 1998 that microdeletion of Y chromosome of azoospermic male is 

14.7 % and in severe ologospermic male is 4.7%.57 

Verginie  et al 2007,Park et al 2010 reported that Y-chromosome microdeletions are common in 

about 10-15 percent of men with azoospermia or severe oligozoospermia..58,35

According to Krausz C et al in 2013 the most frequent microdeletion occurs in AZFc region is 

80% followed by AZFa(0.5-4%),AZFb(1-5%).59

R. Mahanta et al in 2011reported that out of the 100 infertile men, 5 (5%) were found to have Y-

chromosome microdeletion. Out of 29 azoospermic men, microdeletions is found in 2 men in 

AZF b  and AZF c . Out of 17 severe oligozoospermic males, microdeletion is found in 1 

infertile men in AZF a . Out of 54 oligozoospermic patients,microdeletions is found in 1 men in 

AZF a (sY-84) and AZF c (sY- 254).60
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Abid ET et al studied 2008 that the prevalence of Y chromosome microdeletion in 200 Indian 

male and found that the prevalence is 3%.61

In another study in India by Suganthi et al in2013 reported that the prevalence of microdeletion 

is 31%. 62

Ambulkar.P in 2015 reported that the prevalence of Y chromosome microdeletions in 

azoospermic men was 12.8% in 148 infertile males in Central Indian Men.out of 148 infertile 

male, the 19 (12.8%) were shown microdeletions in different AZF regions. Deletions in AZFa 

region were 2.02% and AZFb was in 3.37% AZFc was in (6.08%). 63

Reijo et al. 1995 and Simoni et al. 1998 found the frequencies of deletions of Y-chromosome 

reported in different studies, range between 3-18 percent of males with non-obstructive 

azoospermia or severe oligozoospermia.64,65

Stuppia et al. 1998 and Nakahori et al. 1996 reported that 13 percent of infertile microdeletions 

in the Y-chromosom 66,67, while others reported less than 5 percent (Foote et al. 1992) in 

comparison to the statistical values obtained from all surveys . 67 Girardi et al. 1997 reported that 

incidence of microdeletion between 5.1 percent and 9.6 percent in the infertile males.68 

VanAssche 1996 reported that the frequency of chromosomal abnormalities increases with 

decline in semen quality.69  

R. Mahanta et al 2011 in the study included100 patients in the study of Prevalence of 

Azoospermia Factor (AZF) Deletions of Idiopathic Infertile Males in North- East India in 

2011and found that , 29 (29%) had azoospermia, 17 (17%) had severe oligozoospermia and 54 

(54%) had oligozoospermia. 60

Jequier AM in 2010 stated that the prevalence of oligozoospermic , azoospermic and 

asthenoteratozoospermic in cases of primary infertility was 33.17%, 9.89% and 1.08% 

respectively.70

According to Samal S et al in2012, the prevalence of azoospermia as 14.28% and that of 

oligozoospermia 21.43%. 71

Van Assche et al1996, Dada et al 2007 reported that the frequency of chromosomal 

abnormalities in idiopathic azoospermic men is 17 to 24% and in oligozoospermic men is 5-10% 

which is about 22 times higher than in the general population.68,54
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H Pour-Jafari et.al reported in 2005 that the most frequent type of fingerprint was Loop (51.7%) 

and (58.6%) in oligospermic male and azospermic male respectively.72 

According to Shoaib KM study in 2005 the incidence of azoospermia and oligozoospermia is 

14% and 37% respectively. 73 

Butt F et al 2013 revealed the prevalence of azoospermia and oligozoospermia to be around 

33%.74 

Tiepolo in 1976 stated that the Y chromosome microdeletions associated with infertility occur in 

speci azoospermia factor (AZF) region.75

Repping et al 2002 reported that after the complete physical map and sequence of the AZFb and 

AZFc regions, it became evident that the AZFb and AZFc intervals are partially overlapping. 76C. 

Krausz  in 2005 reported that the most frequently deleted region is AZFc (approximately 60%) 

followed by deletions of the AZFb and AZFb + c or AZFa + b + c regions (35%) whereas 

deletions of the AZFa region are extremely rare (5%). 77 

According to Thonneau P et al 1991 reported that the male has been identified as a contributor to 

infertility in 40 %–50 % of infertile couples.  However, there appears to be a geographical 

variation in the prevalence of male infertility with The prevalence amongst infertile couples 

being as high as 59 % in France.79  Fisch H et al1996, Auger J et al 1997, Jorgensen N et al 2001 

reported that the prevalence of male infertility is 26 % –32 % in the UK and Kashmir Valley in 

India, and about 36 % in South Africa, Indonesia and Finland.79,80,,81  

Thonneau P et al 1991, Bayasgalan G et al 2004, Mazzilli F et al 2000, Hernandez Uribe L et al 

2001, Omoriah WE et al 1985 reported that the prevalence of Y Chromosome microdeletion in 

4.7 % in Italy, 8.6% in Siberia, 12%in Indonesia, 26% in Ethiopia, 9.9% in Mexico,20% in 

Mongolia ,6.4-16 % in Nigeria,9% in South Africa and 24% in Zimbabwe. 78,82,83,84,85 

Stacy Colaco et al in 2017 mentioned that Y-chromosome  microdeletion are the common cause 

of infertility and occurs with azoospermia and severe oligospermia.screening of these 

microdeletion has several advantages such as identifying the root of the cause of 

infertility,managing the treatment,predicting the outcome of ART and the invasive technique. 86
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In Other studies conducted by Leke RJ et al,1993,Fisch H et al 1996,Auger J et al,1997 reported 

that there was also a regional variation in the mean sperm concentration in men from different 

regions of the USA and France.87,88,89

According to Fisch H et al 1996,Auger J et al,1997,Jorgensen N et al,2001, Geographic, ethnic, 

climatic and occupational factors have been suggested to be responsible for the regional 

differences in the sperm counts in men. 88,89,90

Rajvi H et al 2006  found in 16 714 semen samples that prevalence of azoospermia was 

extremely high in Kurnool and Jodhpur (38.2 % and 37.3 %) respectively.  The prevalence was 

14.6 % in Jalandhar, and less than 10 % in Mumbai and Bangalore.91

BR Sontakke et al found in 2012 that loop was the commonest pattern observed in infertile male 

patients (133; 55.42%) as well as in controls (156, 65%). But the total number of loops was 

observed to be less in infertile male patients (133; 55.42%) as compared to that of controls (156; 

65.00%). This was statistically significant. Next to loop, whorl was the second common pattern 

observed in infertile male patients (96; 40.00%)  as well as in controls (83; 34.58%).The total 

whorls were increased in infertile male patients (96; 40.00%) as compared to the controls (83; 

34.58%) which was not statistically significant . While only one arch (1, 0.42%) was seen in 

controls , total arches observed in infertile males patients were 11, 4.58%.92


