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Abstract: Infertility affects 1 in 6 couples worldwide and among them males 

contributes 50% of cases. Male infertility due to genetic factors accounts upto 15%–

30% cases. The aim of this study is to determine the frequency and type of 

chromosomal abnormalities in infertile men. It is a cross sectional academic research 

environment study. 37 Infertile men with azoospermic (24), oligoazoospermic (6), 

oligoasthenoteratospermic (7) but otherwise apparently healthy were selected for the 

study. Peripheral blood lymphocytes were obtained for karyotyping and metaphases 

were studied by standard GTG banding procedure. The common Chromosomal 

abnormality of Klinefelter syndrome - 47,XXY was observed in 4 (10.8%) patients and 

balanced carrier translocation of 46,XY,t(13;19)(q12;q13.4) was observed in 1 patient 

and 46,XY,t(7;9)(q11.2;p13) in another phenotypically normal patients (5.4%). A 

normal chromosomal polymorphic variant of 15ps+ was observed in 2 cases and 

15pstk+ps+ in one case. This study concluded that the karyotyping is mandatory for the 

infertile men as diagnostic establishment and suitable genetic counseling, for those 

seeking assisted reproductive technologies (ART). 

Keywords: Male infertility, chromosomal abnormalities, GTG banding, Azoospermia, 

Oligospermia 

 

INTRODUCTION 

              Infertility is a communal health problem in India, which affects approximately 

15% of married couples in their reproductive age [1].  Since male factor contribute 

about 50% of the cases [2], should be evaluated concurrently with women. Although 

it’s not a life threatening condition but it has the social stigma in certain societies. 

Genetic factors are recognized as an important detrimental factor in the etiology of male 

infertility, which affect 30% of individuals taking treatment at infertility clinics [1]. 

Chromosomal abnormalities were diagnosed in 

3–19% of infertile men [3] with both sex chromosomal 

and autosomal alterations. Previous studies shown that 

genetic alteration including aneuploidy, translocations, 

inversions, deletions of the Y chromosome and DNA 

damage may be an effective cause in infertility [4]. The 

main intention of this study was to find out the 

frequency and types of chromosomal abnormalities in 

male infertility patients.   

 

MATERIALS AND METHODS 

Patients 

This investigation was conducted with the 

approval of our Institutional ethics committee of Nitte 

University in accordance with the revised declaration of 

Helsinki [5]. The prior informed written consent form 

was collected from all the participants. A detailed 

clinical history, family history, reproductive problems 

and occupation was recorded for each patient. Physical 

examination was conducted in order to categorize 

anatomical problems. Semen analysis also was 

performed according to the World Health Organization 

(WHO) Guidelines. A total of 37 infertile men with 

azoospermia (n=24), Oligospermia (n=6) and 

Oligoasthenoteratospermia (n=7) were included in the 

study.  

 

Methods 

Karyotype analysis was performed using the 

standard GTG banding procedure with slight 

modifications [6]. 2ml of Peripheral blood from each 

patient was collected in Sodium heparinized vacutainer 

for chromosomal analysis. Cytogenetic analysis was 

performed in KSHEMA Centre for Genetic Service, 

Central Research Laboratory, K. S. Hegde Medical 

Academy, Deralakatte, and Mangalore. A 72 hours 

lymphocytes culture was setup with 8ml of PB Max 

medium (Gibco by life technologiesTM) and 200μl 

Phytohemagglutinin (PHA) (M form) (Gibco by life 

technologiesTM). Culture flask was incubated 

horizontally in CO2 incubator at 37˚C for 72 hours.  

45μl of KaryoMAX COLCEMID (10μg/ml) (Gibco by 
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life technologiesTM) was added at 68th hour to arrest the 

cells at the metaphase stage and mixed. After 45 

minutes of incubation the culture was transferred into 

the sterile 15ml centrifuge tube and spun at 2000rpm 

for 10 minutes. Then the cells were treated with the 

hypotonic solution (0.075M KCl) for 13 minutes at 

37˚C and fixed with Carnoy’s fixative (3:1 ratio of 

Methanol and Glacial Acetic Acid). The cell pellet 

suspension was dropped on prechilled slides and dried 

at 45˚C. Then the slides were aged at 60˚C in a dry 

oven for overnight. Next day slides were treated with 

standard Trypsin (1:250) (Gibco by life technologiesTM) 

solution and stained in 1% Giemsa (Merk) solution. A 

minimum of 20 well spread metaphases were analysed 

using Olympus BX53 microscope. 5 good quality 

metaphase spreads with 350-550 band resolution were 

captured using the CCD camera attached with 

microscope. Analysis and karyogram of the each 

metaphase was performed using the GENASIS 

software. Karyotypes were interpreted according to the 

ISCN (2013) [7]. 

 

RESULTS 

Normal chromosome complement (Figure 1) 

was detected in 31 (83.8%) of the 37 patients analyzed. 

Structural and numerical chromosomal abnormalities 

were observed in 6 patients (16.2%). Among them the 

most prevalent chromosomal abnormality of Klinefelter 

syndrome (47,XXY) (Figure 2) was detected in 4 

(10.8%) patients and balanced carrier translocation was 

observed in 2 (5.4%) patients. Among the balanced 

translocation, one azoospermic patient showed the 

carrier balanced translocation between chromosome 13 

and 19 – 46,XY,t(13;19)(q12;q13.4)  (Figure 3) and one 

oligospermic patient with the carrier balanced 

translocation between chromosome 7 and 9 – 

46,XY,t(7;9)(q11.2;p13) (Figure 4)  (Table 1). A 

normal chromosomal variant of 15ps+ was observed in 

2 cases and 15pstk+ps+ (Figure 5) in one case (Table 

2). 

 
Fig– 1: Normal chromosome complement – 46,XY 

 

 
Fig– 2: Male with Klinefelter syndrome – 47,XXY 

 

 
Fig– 3: Male karyotype with balanced carrier translocation between chromosome 13 and chromosome 19 - 

46,XY,t(13;19)(q12;q13.4) 
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Fig– 4: Male karyotype with balanced carrier translocation between chromosome 7 and chromosome 9 - 

46,XY,t(7;9)(q11.2;p13) 

 

 
Fig– 5: Male karyotype with normal polymorphic variant of 15pstk+ps+ - 46,XY,15pstk+ps+ 

 

Table-1: The Observed chromosomal abnormalities: 

  Karyotype No of Case 

No chromosomal abnormalities 46,XY 31 

Numerical Abnormalities 47,XXY   4 

Structural abnormalities - Translocation 46,XY,t(13;19)(q12;q13.4) 

46,XY,t(7;9)(q11.2;p13) 

  1 

  1 

 

Table-2: Chromosomal Polymorphic Variants 

Polymorphic Variants No of Patients Karyotype 

15ps+ 

15pstk+ps+ 

1 

1 

46,XY,15ps+ 

46,XY,15pstk+ps+ 

 

DISCUSSION 

The last 20 years of research has indicated that 

various chromosomal abnormalities can cause 

spermatogenic breakdown at various points, 

consequently resulting in chromosomally derived 

infertility. Several studies have shown a high incidence 

of chromosomal abnormalities in infertile men, ranging 

from 2.2% to 14.3% with an overall incidence of 7.1% 

and also reported that its occurrence is higher in 

azoospermic men with sex chromosome abnormalities 

than oligozoospermic patients with frequent autosomal 

abnormalities [8].  

 

Chromosomal analysis plays an important role 

in determining the cause of Klinefelter’s syndrome 

characterized by tall stature, gynecomastia, testicular 

atrophy, azoospermia or oligospermia and sterility with 

the prevalence of 0.1% in general population [9]. It is 

the most common karyotypic abnormality in severe 

male factor infertility, affecting 7%–13% of 

azoospermic men [1]. In the present study, we have 

observed 4 azoospermic men with Klinefelter syndrome 

– 47,XXY. The extra X chromosome of Klinefelter 

syndrome influences the mechanism of 

spermatogenesis, which affects testicular development, 

Leydig cell insufficiency, Sertoli and Leydig cells 

apoptosis regulation [10]. 

 

Okada H et al. used the zona-free hamster 

oocytes penetration technique for meiotic study and 

reported that a significantly increased rate of sex-

chromosome hyperploidy such as 24,XX or 24,XY than 

a 23,X or 23,Y karyotype in 92% of sperm nuclei from 

a patient with  47,XXY karyotype [11]. Therefore, we 

can speculate that germ cells in patients with 
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Klinefelter’s syndrome have the potential to increase 

the incidence of sex chromosome hyperploid 

spermatozoa. Klinefelter syndrome has been recently 

reported to be associated with osteoporosis and 

increased mediastinal cancer risk among the infertile 

men [12].  

 

Pericentric inversion of chromosome 9, inv (9) 

(p11q12)/inv(9)(p11q13) is a common chromosomal 

rearrangement in infertile men without any phenotypic 

effect and some cytogeneticists consider it as a normal 

variant [13]. Heterochromatic variations like qh+ and 

inversions of chromosomes 1 and 9, and short arm of 

acrocentric chromosomes especially 15ps+ and 22ps+ 

observed significantly higher in couples with bad 

obstetric history [14]. When compared with normal 

karyotype, polymorphic variants revealed decreased 

ability of the spermatozoa to penetrate hamster oocytes 

[15].  In the present study, we have identified 

polymorphic variant of pseudo satellites on 

chromosome – 15 (15ps+) in two infertile men and 

15pstk+,15ps+ in one male with azoospermia.  

 

The occurrence of translocation is more 

familiar in infertile males than normal males [3]. 

Carriers of these translocations usually have normal 

phenotype but may leads to recurrent pregnancy loss, 

chromosomally abnormal offspring with mental 

retardation, congenital malformation and development 

delay. Chromosome pairing of infertile men with 

chromosome translocations during meiosis could be 

very sensitive and consequently making match between 

homologous chromosomes is difficult. Eventually, 

turbulence in chromosome segregation during 

spermatogenesis might leads to spermatogenic arrest 

[16].  

 

Autosomal balanced translocations in males 

have an increased risk of oligospermia and the 

chromosomal studies on their spermatozoa showed an 

unbalanced karyotype in variable proportions [17].  In 

the present study, balanced carrier translocation 

between chromosome 13 and 19 – 

46,XY,t(13;19)(q12;q13.4) in one azoospermic patient 

and one oligospermic patient with the carrier balanced 

translocation between chromosome 7 and 9 – 

46,XY,t(7;9)(q11.2;p13) was observed. Cases of 

infertility with different translocations of chromosome 9 

were also reported; t(9;11), t(9;13), t(9;3), t(7;9), t(2;9), 

t(4;9) [4]. 

 

Ravel C et al. studied 10202 sperm donors 

with known karyotypes shows that the frequency of 

chromosomal aberrations is not influenced by a 

previous normal fertility or by an uneventful familial 

history when compared to that found at birth [18]. 

Infertility cases with balanced translocations of 

different chromosomes were reported; t(1;19), t(3;13), 

t(1;9), t(9;10), t(9;3), t(1;4), t(7;8), t(3;6), t(1;11), 

t(1;10), t(3;18), (7;8); t(7;14), t(7;17), (13;19), t(6;17) 

[13,18, 19,20]. Incorrect chromosome coupling and 

crossing over in meiosis is the common results of these 

chromosomal abnormalities findings. Eventually, the 

other possibility in chromosomal break points is the 

exclusion of the genes, related to testicular development 

and function.  

 

However, this data emphasizes that the 

authentic frequency of chromosome abnormalities 

needs to be investigated with a larger size of sample. 

 

CONCLUSION 

The common Chromosomal abnormality of 

Klinefelter syndrome – 47,XXY, balanced carrier 

translocation of 46,XY,t(13;19)(q12;q13.4), 

46,XY,t(7;9)(q11.2;p13) and normal chromosomal 

polymorphic variant of 15ps+,  15pstk+ps+ was 

observed in this study. Chromosomal analysis is not 

cost effective in this group of subjects in view of low 

prevalence of aberrations. Genetic testing can make an 

important contribution in the treatment of patients 

planning to Intracytoplasmic sperm injection (ICSI) or 

testicular sperm extraction (TESE)/ICSI treatment. This 

data demonstrates that karyotyping is mandatory for the 

infertile men as diagnostic test and for the suitable 

genetic counseling.  It is important to know whether 

there is a genetic cause of male infertility with the 

above criteria for those seeking assisted reproductive 

technologies (ART). 

 

ACKNOWLEDGMENTS  

We are grateful to all patients who participated 

in this study. This study was performed with support 

from the Department of KSHEMA IVF and Department 

of OBG, K. S. Hegde Charitable Hospital. We 

acknowledge the technical assistance of Mrs. Vani 

Shetty. The other authors declare no conflict of 

interests. 

 

REFERENCES 

1. Ocak Z, Uyeturk U,  Dinçer MM. Clinical and 

prognostic importance of chromosomal 

abnormalities, Y chromosome microdeletions, and 

CFTR gene mutations in individuals with 

azoospermia or severe oligospermia. Turk J Med 

Sci.2014; 44:347-351.  

2. Olooto WE. Infertility in male; risk factors, causes 

and management- A review. J. Microbiol. Biotech. 

Res. 2012;2(4):641-645. 

3. Martin RH, Cytogenetic determinants of male 

infertility. Human Reproduction Update. 

2008:Vol.14, No.4 pp.379–390. 

4. Okten G, Kara N, Tural S, Guven D, Karakusi N. 

The Effect Of Familial Balanced Reciprocal 

Translocation t(9;11)(p12;p11.2) to Reproductive 

https://saspublishers.com/journal/sajb/home


 

 

 

 

Meenakshi A et al., Sch. Acad. J. Biosci., Dec 2017; 5(12):842-846 
 

Available online at https://saspublishers.com/journal/sajb/home   846 

 

 

Performance. Journal of Turkish Society of 

Obstetrics and Gynecology. 2012;9(3):173- 176 

5. World Medical Association. Declaration of 

Helsinki, Ethical Principles for Medical Re-search 

Involving Human Subjects. JAMA, 2013; 310 (20): 

2191-4. 

6. Rooney, DE, Czepulkowski, GH. Tissue culture 

methods in human cytogenetics. in: DE Rooney, 

BH Czepulkowski (Eds.) Human cytogenetics: a 

practical approach. IRL Press, Oxford, United 

Kingdom; 1986:1–37.  

7. Shaffer LG, McGowan-Jordan J, Schmid M.  An 

International System for Human Cytogenetic 

Nomenclature. 1st ed. S. Karger publishers, Basel,  

2013; pp. 1-140.  

8. Vicdan A, Vicdan K , Gunalp S, Kencea A, 

Akarsub C, Isık AZ, Sozen E. Genetic aspects of 

human male infertility: the frequency of 

chromosomal abnormalities and Y chromosome 

microdeletions in severe male factor infertility. 

European Journal of Obstetrics & Gynecology and 

Reproductive Biology. 2004;117: 49–54.  

9. Jyothy A, Kumar KSD,  Swarna M, Sekhar RM, 

Devi  UB, Reddy PP. Cytogenetic Investigations in 

1843 Referral Cases of Disordered Sexual 

Development From Andhra Pradesh, India. IJHG. 

200;2(1):55-59. 

10. Li LX, Dai HY, Ding XP, Zhang YP, Zhang XH, 

Ren HY, Chen ZY. Investigation of AZF 

microdeletions in patients with Klinefelter 

syndrome. Genetics and Molecular Research. 2015; 

14 (4): 15140-15147.  

11. Okada H, Fujioka H, Tatsumi N, Kanzaki M, 

Okuda Y, Fujisawa M, Hazama M, Matsumoto O, 

Gohji K, Arakawa S, Kamidono S. Klinefelter's 

syndrome in the male infertility clinic. Human 

Reproduction. 1999 Apr 1;14(4):946-52.  

12. Abid S, Maitra A, Meherji P, Patel Z, Kadam S, 

Shah J, Shah R, Kulkarni V, Baburao V, Gokral J. 

Clinical and laboratory evaluation of idiopathic 

male infertility in a secondary referral center in 

India. Journal of clinical laboratory analysis. 2008 

Jan 1;22(1):29-38.  

13. Mierla D, Jardan D, Stoian V. Chromosomal 

abnormality in men with impaired 

spermatogenesis. Int J Fertil Steril. 2014; 8(1): 35-

42. 

14. Ambulkar PS, Sigh R, Reddy MVR, Varma PS, 

Gupta DO, Shend MR. Genetic Risk of 

Azoospermia Factor (AZF) Microdeletions in 

Idiopathic Cases of Azoospermia and 

Oligozoospermia in Central Indian Population. 

Journal of Clinical and Diagnostic Research. 

2014;8(3):88-91.  

15. Wiland E, Wojda A, Kamieniczna M, Szczygiel M, 

Kurpisz M. Infertility status of male individuals 

with abnormal spermiogram evaluated by 

cytogenetic analysis and in vitro sperm penetration 

assay. Med Sci Monit. 2002;8:CR394-400. 

16. Pernice F, Mazza G, Puglisi D, Luppino MG, 

Frisina N. Nonrobertsonian translocation t(6;11) is 

associated with infertility in an oligoazoospermic 

male. Fertility and Sterility. 2002;78(1):192-194.  

17. Stern C, Pertile M, Norris H, Hale L, Baker HWG. 

Chromosome translocations in couples with in-

vitro fertilization implantation failure. Human 

Reproduction. 1999:14(8)2097-2101.  

18. Ravel C, Berthaut I, Bresson JL, Siffroi JP, and the 

Genetics Commission of the French Federation of 

CECOS. Prevalence of chromosomal abnormalities 

in phenotypically normal and fertile adult males: 

large-scale survey of over 10000 sperm donor 

karyotypes. Human Reproduction. 

2006;21(6):1484–1489.   

19. Sreenivasa G, Malini SM, Kumari P Dutta UR. 

Cytogenetic abnormalities in 200 male infertile 

cases in the southern region of India. Open Journal 

of Genetics, 2013;3:33-37.  

20. Suganya J, Kujur SB, Selvaraj K, Suruli MS, 

Haripriya G, Samuel CR. Chromosomal 

Abnormalities in Infertile Men from Southern 

India. Journal of Clinical and Diagnostic Research. 

2015;9(7):5-10.  

https://saspublishers.com/journal/sajb/home

