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ABSTRACT
Background: Male factor infertility is a distressing condition that adds to the psychological trauma to majority
of couples. Infertility affects about 15% of all couples attempting pregnancy, with male factor identified in
approximately half the cases. One of the major contributing factors of failure of sperm production in testis is
genetic disturbance. This can be seen either at chromosomal level or at gene level. Chromosomal abnormalities,
numerical or structural can occur in somatic cells (mitotic), testicular germ cells (meiotic) or spermatozoa
(gametic).
The context and purpose of the study: 30 non-obstructive Azoospermic infertile males from Acharya Vinoba
Bhave Rural Hospital, Sawangi (Meghe), Wardha, were selected for present study. From each subject 3 ml venous
blood was collected in a sterile bulb with the help of preheparizined syringes. Chromosomal analysis was
carried out by conventional as well as Giemsa Trypsin Giemsa (GTG) technique in cytogenetic laboratory,
Department of Anatomy, J. N. Medical College, Sawangi (Meghe), Wardha. For each subject, total 25 metaphases
i. e. 15 conventional and 10 G-banded metaphases were analyzed. In cases with chromosomal abnormalities,
total 45 metaphases i. e. 25 conventional and 20 G-banded metaphases were studied. Selected metaphases were
photographed using CCD camera.
Results: Structural aberration of ‘Y’ chromosome was found in 2 subjects. In both these subjects, the ‘q’ arm of ‘Y’
chromosome was long (46, XYq+) as compare to chromosomes of ‘F’ group. The total percentage of 46, XYq+ in
present study comes to 6.67%. This was confirmed by G-banding.
Conclusions: 2 subjects (6.67%) were detected with long ‘q’ arm of ‘Y’ chromosome (46, XYq+) which compares
favorably with literatures on the same subject.
Potential implications: Assisted method of reproduction was an option of treatment for infertile males. The same
study could be combined with molecular genetic studies to ascertain the chromosomal anomalies at molecular
level and thereby proper counseling could be given to infertile couples. This can be of vital role in planning of
parenthood.
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all couples attempting pregnancy, with male
factor identified in approximately half the cases
[1].
Available literatures in the Indian scenario
suggest 3-9% infertility [2,3], amongst the
married couples of India. The defects in male
partners play equal role as that of female
partner in causation of infertility [4].
One of the major contributing factors of failure
of sperm production in testis is genetic disturbance. This can be seen either at chromosomal
level or at gene level. Chromosomal abnormalities can occur in somatic cells (mitotic), testicular germ cells (meiotic) or spermatozoa
(gametic). In either of these it could be numerical or structural, involving either sex chromosomes or autosomes [5].
Chromosomally derived infertility has long been
recognized. Literatures on chromosomal
studies of infertile males show up to 13.7%
abnormalities in azoospermic subjects [6]. The
defects are particularly localized to long arm of
Y chromosome which leads to variable
disturbances to spermatogenesis [7].
In this study, we have studied chromosomal
abnormalities in azoospermic males with the help
of karyotyping, conventional and G-banded
metaphases.
MATERIALS AND METHODS
30 non obstruction Azoospermic infertile males
from AVBR Hospital, Sawangi (Meghe), Wardha
(MS) were selected for present study. These
subjects were referred for chromosomal
analysis after medical checkup to rule out
genital tract obstruction, varicocele, hernia,
genital tuberculosis, pulmonary & extra pulmonary tuberculosis, venereal diseases, Endocrinal
disorders and abnormal testicular biopsy.
Written consent was obtained from each
subject and 3 ml venous blood was collected in
a sterile bulb with the help of preheparizined
syringes. Chromosomal analysis was carried out
by conventional as well as Giemsa Trypsin
Giemsa (GTG) technique in cytogenetic laboratory, department of Anatomy, Jawaharlal Nehru
Medical College, Sawangi (Meghe), Wardha.
All slides were screened first under low power
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rsion objective. For each subject, total 25
metaphases i.e.15 conventional and 10
G-banded metaphases were analyzed. In cases
with chromosomal abnormalities, total 45
metaphases i. e.25 conventional and 20
G-banded metaphases were studied. Selected
metaphases were photographed using CCD
camera.
RESULTS AND DISCUSSION
On Cytogenetic analysis of 30 azoospermic
infertile subjects structural aberration of ‘Y’
chromosome in the form of 46, XYq+ was found
in 2 subjects. The total percentage of 46,
XYq+ in present study comes to 6.67% (Table 1).
Table 1: Chromosomal abnormalities in present study.
Seminal
feature
Azoospermia

Subjects with
No. of
Subjects with Abnormality
Normal karyotype
subjects
46, XYq+
(%)
(46, XY)
30

28

2

6.67

a) Conventional method:
Table 2: Observations of conventional method.
No. of cases
2

Conventional
karyotype
Structural aberration
Long ‘q’ arm of Y
chromosome

%
6.67

Two subjects had a chromosomal count of 46
and shows long ‘q’ arm of Y chromosome in all
the metaphase studied. Length of Y chromosome
was more than chromosomes of group ‘F’ in both
the subjects. This was confirmed by G-banding
(Table III). Remaining 28 (93.33 %) subjects had
normal chromosomal count of 46, XY in all the
metaphases.
a) GTG Method: The findings of conventional
method were confirmed by G-banding.
Table 3: Observations on G-banding.
No. of cases

G Banded karyotype
Structural aberration

karyotype

2

Diffuse dark band on
terminal portion of ‘q’ arm
of ‘Y’ chromosome

46,XYq+

In two subjects, ‘Y’ chromosome showed diffuse
dark band on terminal portion of ‘q’ arm which
differentiate it from other chromosomes of ‘G’
group. This structural abnormality was confirmed
as long ‘q’ arm of ‘Y’ chromosome (fig.1 & 2).
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Fig. 1: Metaphase spread of 46, XYq+.

than 1, it was considered as long Y chromosome
(Y/F e” 1 ’! Yq+) [9].
Table 4: Percentage of infertile cases with 46, xyq+ in
different studies.
No. of cases with
46, XYq+

%

4/207
Jan-98
4/200

1.93
1.02
2

20/1599
4/182

1.25
2.2

13/198
3/102

6.56
2.94

L Abramsson et al (1982)
Tarnekar et al (2002) [18]

9/342
Mar-60

2.63
5

Present study

Feb-30

6.67

Reported by
Court Brown et al (1967) [19]
John Philip et al (1970) [11]
Koulischer & Schoysman (1974) [14]
AC Chandley et al (1975) [16]
H Muller et al (1975) [20]
WF Hendry et al (1976) [13]
JJ Peter et al (1980)

Fig. 2: Karyotype of 46, XYq+.

DISCUSSION
In the present study an attempt has been made
at rural hospital level to find out structural
aberrations of ‘Y’ chromosome in azoospermic
infertile males. They were referred from AVBRH
Sawangi (Meghe), Wardha after medical and
surgical check-up to rule out any obstructive
esions in the reproductive tract. Semen analysis of the subjects were done before they were
referred for chromosomal analysis. The criteria
to call a subject as azoospermic was according
to guidelines recommended by WHO [8].
The structural chromosomal aberration detected
in present study was long ‘q’ arm of ‘Y’ chromosome with the karyotype 46, XYq+. The criteria
to call ‘q’ arm of Y as long, was based on the
guidelines of Nielsen and Friedrich, 1972,
according to which when ratio of length of Y and
chromosomes of F group was equal to or more
Int J Anat Res 2017, 5(1):3389-93. ISSN 2321-4287

L Abramsson et al (1982), found 16 cases of
Yq+ amongst 342 infertile males (2.63%) and John
Philip et al (1970) found 1 case of
Yq+ amongst 98 males (1.02%) [10,11]. Both had
placed this karyotype in the group of major
chromosomal abnormalities. In present study the
‘q’ arm of Y showed an enlarged terminal
heterochromatin in 3.33% subjects. PK Ghosh
(1979) opined that enlargements of heterochromatin were potential factors in causing errors
in meiosis, especially during X-Y pairing and
segregation [12]. Hendry et al (1976) has
demonstrated many abnormalities in such
subjects [13]. Koulischer and Schoysman (1974)
kept such karyotypes as ‘abnormalities of
unknown significance’ [14].
In other studies the percentage of Yq+ cases
amongst male infertile cases was: JJ Peter et al
(1980) 2.94%, AC Chandley et al (1975) 1.255,
W.F. Hendry et al (1976) 6.56%, L Abramsson et
al (1982) 2.63%, M Micic et al (1984) 3.29%
,Koulischer and Schoysman (1974) 2% and
Tarnekar et al (2002) 5%. In present study, total
2 cases of 46, XYq+ karyotype amongst 30
azoospermic subjects (6.67%) were found
[10,13-18].
The percentage of cases with 46, XYq+ increased
when subjects with sperm counts below 20x106/
ml were selected. JJ Peter et al (1980) 3.1%, W.F.
Hendry et al (1976) 8.02%, L Abramsson et al
(1982) 3.44% and present study 3.33%
[10,13,15]. There was wide difference ranging
between 1.02% - 6.67% in number of Yq+ cases
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in various studies. Since the percentage of Yq+
cases increased with lowering sperm count, the
percentage of Yq+ cases differed in different
studies according to selection criteria of cases.
In a study of randomly selected males, Court
Brown et al (1967) reported 1.93% cases of Yq+,
while in a large scale study on new born male
population, H Muller et al (1975) found 2.2%
cases, showing the extent to which general male
population might carry 46, XYq+ karyotype
[19,20]. Since present study included only
azoospermic subjects with infertility, the occurrence of 6.67% cases with this karyotype warrants such cases to be judged with caution before considering them as normal variants and
of no significance [19].
Tiepolo and Zuffardi (1976) in a study of
azoospermic subjects by C and Q banding
techniques, showed partial deletion of ‘q’ arm
of Y chromosome in 6 individuals [21]. They
suggested that factors controlling spermatogenesis (later called as azoospermic factors ‘AZF’)
might be located on euchromatic (non-fluorescent) portion of ‘q’ arm of Y. After these
findings, Y chromosome has been the focus of
most of the genetic studies. It is noteworthy that
enlarged heterochromatic segment of Y (C-band
positive and brilliantly fluorescent in Q-banding) is very close to these azoospermia factors.
Cytogenetic studies of infertile males suggest
that the chromosomal aberrations do formulate
a basis of disturbed spermatogenesis. At times
the biochemical process of spermatogenesis is
faulty because of an abnormal gene product.
Such cases are being increasingly detected with
molecular genetic methods such as Polymerase
chain reaction (PCR) and ‘fluorescent in situ
hybridization- FISH’ etc. Genes controlling
spermatogenesis have been located on ‘q’ arm
of Y chromosome [7,22].
Several non genetic factors play a role in
disturbing the process of spermatogenesis in
testis. Hormonal imbalances, exposure to toxic
chemicals, ionic radiations, heat exposure,
cytotoxic medications and sometimes psychosocial factors have also been identified amongst
such factors [23].
28 of 30 (93.33%) subjects did not show any
structural chromosomal abnormalities. However
prolonged exposure to heat has been inculcated
Int J Anat Res 2017, 5(1):3389-93. ISSN 2321-4287

as a cause of infertility in people working in metal,
glass and ceramic industries and those in sedentary
jobs requiring prolonged sitting (drivers, computer
operators etc.).

CONCLUSION
2 subjects (6.67%) were detected with long ‘q’
arm of ‘Y’ chromosome (46, XYq+) which
compares favorably with literatures on the same
subject.
Assisted method of reproduction was an option
of treatment for infertile males. But because of
possibilities of chromosomal abnormalities in
such cases the specialist undertaking procedures like ICSI, should investigate such subjects
properly, including Cytogenetic studies. The
same study could be combined with molecular
genetic studies to ascertain the chromosomal
anomalies at molecular level and thereby proper
counseling could be given to infertile couples.
This can be of vital role in planning of parenthood.
The methods section should include the design
of the study, the type of materials involved, a
clear description of all comparisons, and the
type of analysis used, to enable replication.
Conflicts of Interests: None
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