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Â³äîìî, ùî ãåíåòè÷í³ ÷èííèêè çóìîâëþþòü ïðèáëèçíî òðåòèíó âñ³õ âèä³â ÷îëîâ³÷î¿
ñòåðèëüíîñò³. Öåé ôàêò íåîáõ³äíî âðàõîâóâàòè ïðè âèêîðèñòàíí³ øòó÷íèõ ðåïðîäóêòèâíèõ
òåõíîëîã³é ó âèïàäêàõ, êîëè äîíîð õâîðèé íà àçîîñïåðì³þ (â³äñóòí³ñòü ñïåðìàòîçî¿ä³â ó ñïåðì³)
àáî òÿæêó îë³ãîñïåðì³þ (êîíöåíòðàö³ÿ ñïåðìàòîçî¿ä³â ó ñïåðì³ ñòàíîâèòü ìåíøå í³æ 5 ìëí/
ìë). Ñïàäêîâà ñòåðèëüí³ñòü ìîæå áóòè ñïðè÷èíåíà ãåííèìè ìóòàö³ÿìè, ê³ëüê³ñíèìè àáî
ñòðóêòóðíèìè àíîìàë³ÿìè ñòàòåâèõ õðîìîñîì ÷è àóòoñîì. Öåé îãëÿä ïðèñâÿ÷åíèé àíàë³çó
ìîæëèâîñòåé ñïàäêîâî¿ ïåðåäà÷³ ÷îëîâ³÷î¿ ñòåðèëüíîñò³ ïðè âïðîâàäæåíí³ øòó÷íèõ
ðåïðîäóêòèâíèõ òåõíîëîã³é. Íàéâàæëèâ³øèìè ÷èííèêàìè âèïàäê³â òÿæêî¿ îë³ãîñïåðì³¿ òà
àçîîñïåðì³¿ º ñèíäðîì Êëÿéíôåëüòåðà, ìóòàö³¿ ãåíà cystic fibrosis transmembrane conductance
regulator (CFTR), êîòð³ ñïðè÷èíÿþòü ê³ñòîçíèé ô³áðîç, ³ ìóòàö³¿ â çîí³ ôàêòîðà àçîîñïåðì³¿
(azoospermia factor zone � AZF) Y-õðîìîñîì. Â³ðîã³äí³ñòü ìóòàö³¿ ãåíà CFTR ïðè ïåðåäà÷³ äî
íàñòóïíî¿ ãåíåðàö³¿ ñòàíîâèòü 50%. ²ìîâ³ðí³ñòü ñïàäêîâî¿ ïåðåäà÷³ ñèíäðîìà Êëÿéíôåëüòåðà
ïðè ìîçà¿÷íîìó êàðèîòèï³ ìîæå ñÿãàòè 70 %. ²ìîâ³ðí³ñòü ïåðåäà÷³ AZF ìóòàö³¿ ïî ÷îëîâ³÷³é
ë³í³¿ âíàñë³äîê âèêîðèñòàííÿ øòó÷íèõ ðåïðîäóêòèâíèõ òåõíîëîã³é ñòàíîâèòü 100 %. Â³äñîòîê
÷îëîâ³ê³â ³ç AZF-ìóòàö³ÿìè, ùî çâåðòàþòüñÿ äî öåíòð³â øòó÷íî¿ ðåïðîäóêö³¿, âàð³þº â³ä 3,2
äî 14 %. Òàêèì ÷èíîì, ïðèíàéìí³ 3,2 % óñ³õ õëîï÷èê³â, ùî ç�ÿâèëèñÿ íà ñâ³ò çà äîïîìîãîþ öèõ
òåõíîëîã³é, áóäóòü ñòåðèëüí³ çàâäÿêè ìóòàö³¿ â çîí³ AZF Y-õðîìîñîìè. Ñë³ä â³äçíà÷èòè, ùî
ãåíåòè÷íèé àíàë³ç ³ êîíñóëüòóâàííÿ äàëåêî íå çàâæäè ïðîâîäÿòüñÿ ïåðåä ïî÷àòêîì öèêëó
øòó÷íîãî çàïë³äíåííÿ. Ïåðåäáà÷óâàí³ áàòüêè (Parents-to-be) íå çàâæäè ìàþòü ìîæëèâ³ñòü
îçíàéîìèòèñü ³ç ñòóïåíåì ãåíåòè÷íîãî ðèçèêó ¿õíüî¿ ìàéáóòíüî¿ äèòèíè ³ ïðèéíÿòè âèâàæåíå
òà â³äïîâ³äàëüíå ð³øåííÿ. Ïðîòå º ìîæëèâ³ñòü âèð³øèòè íå âèêîðèñòîâóâàòè øòó÷í³
ðåïðîäóêòèâí³ òåõíîëîã³¿, à êîìïåíñóâàòè ñâîþ íåïë³äí³ñòü, çä³éñíþþ÷è, íàïðèêëàä,
óñèíîâëåííÿ. Â³äïîâ³äàëüí³ñòü çà âèñîêèé ðèçèê íàðîäæåííÿ äèòèíè ç ãåíåòè÷íèìè àíîìàë³ÿìè
ëåæèòü íå ò³ëüêè íà áàòüêàõ, àëå é íà ñóñï³ëüñòâ³, âêëþ÷àþ÷è â³äïîâ³äàëüí³ñòü íàóêîâèõ
äîñë³äíèê³â, ùî ïðàöþþòü ó ö³é ñôåð³, ë³êàð³â ³ çàêîíîòâîðö³â.
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For past decades, the male is noted to be the
more frequent cause of sterility in couples. New
technologies including intracytoplasmic sperm
injection (ICSI) have been proposed to treat male
sterility. In most cases male sterility is connect-
ed with a considerable decrease (oligozoosper-
mia) or total absence of sperm (azoospermia) in
the ejaculate. Low levels of testosterone, block-
age of spermatogenesis, retrograde ejaculation,
and/or obstruction of ejaculatory ducts can lead
to oligo- or azoospermia.

Microsurgical epididymal sperm aspiration
(MESA) and testicular sperm extraction (TESA)
followed by ICSI (a procedure in which one

sperm is injected by micromanipulation into a
single egg) has led to possible paternity even for
men with severe oligozoospermia or azoosper-
mia. Nevertheless, this revolution in medical tech-
nology has not been accompanied by advanced
knowledge of the etiology of sterility. This is one
of the reasons why certain causes of male
infertility remains unknown [7].

Genetic etiology is responsible for approxi-
mately 30% of all kinds of male sterility [20,
27]. This information had led to concerns
regarding the application of ICSI. Congenital
sterility could be caused by gene mutation,
quantitative or structural abnormality of sexual
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chromosomes or autosomes. The possibility of
inherited transmission of male sterility within the
context of applying artificial reproductive tech-
nologies will be analyzed in this review.

Chromosomal abnormalities

In the ordinary male population chromosomal
anomalies occur with a frequency of 0.5 %.
In patients with oligozoospermia this percent-
age is higher (5.6 %�6.8 %), and among pa-
tients with azoospermia this index increases
up to 14 % [47]. Anomalies of sexual chro-
mosomes are twice as frequent in compari-
son with autosomal anomalies [28].

Chromosomal defects can be classified as
either numerical or structural.  Structural
anomalies include deletions, inversions, dupli-
cation of a portion of a chromosome, or trans-
location of part of a chromosome to another
chromosome. Numerical anomalies can be
classified as polyploid, which is the presence
of cells containing multiple copies of all
chromosomes or aneuploid which is the pres-
ence of cells with an addition or deletion of
one or more chromosomes.

The most common numerical sex chromo-
some abnormality (aberration), which is seen
in male infertility practice is the trisomy of X
chromosome, or Klinefelter�s syndrome.

Klinefelter�s syndrome

Klinefelter�s syndrome which was described
for the first time in 1942, is one of the most
common chromosome aberrations. It occurs
in 1 of 500 men. Among men seeking care in
infertility clinics, Klinefelter�s syndrome oc-
curs 30 times more frequently [12]. Klinefel-
ter�s syndrome is also the most common cause
of sterility (4�6 %) [42].

The phenotype of men with Klinefelter�s
syndrome varies, but usually includes high
stature, female hair distribution, small firm
testes, decreased level of intelligence, diabe-
tes  mel l i tus ,  obes i ty,  and  an  increased
incidence of leukaemia and sterility. It was

shown that the mortality of persons with this
syndrome is 40 % more than that of healthy
people. In the majority of cases, death is a
consequence of infections, neurological diseases,
or disturbances in circulation or respirations [5].
Patients with Klinefelter�s syndrome always have
a severe oligozoospermia or azoospermia. This
group occupies 14 % of all cases of azoosper-
mia [7].

 Etiology of disease is based on nondisjunc-
tion of chromosomes during gametogenesis or,
more rare, during mitosis in early embryonic
age, which leads to creation of karyotype
47,XXY, XXXY or XXXXY. About half of all
cases of Klinefelter�s are caused by the wrong
distribution of chromosomes in spermatogen-
esis [29].

15% of males with Klinefelter�s�s syn-
drome have a mosaic 46,XY/47,XXY karyo-
type with varying degrees of spermatogenic
failure [13, 36].

Histological analysis of testes of patients
with Klinefelter�s syndrome usually reveals
the atrophy of seminiferous tubules germinal
cells, fibrosis of seminal ducts and hyperplasic
cells of Leyding. Until recently only isolated
instances of natural conception from men with
Klinefelter�s syndrome were described, which
is why Klinefelter�s has been associated with
sterility. Phenotype of patients with mosaic
karyotype is seen less frequently. Spermatogen-
esis is seen at different levels of intensity and
it�s very rare that these men can conceive natu-
rally [23]. In the sperm of patients with mosaic
karyotype there are spermatozoa, but 7.5 % of
them carry aneuploidies of sex chromosomes,
which is 19 times more than in healthy men (0.4
%) [13]. This phenomenon could be explained
in two ways: 1) Spermatogonies with caritype
47, XXY complete meiosis and produce sper-
matozoa with two or more sex chromosomes, or
2) The anomalies of spermatogenesis are caused
by hormonal disorders , which is part of the
pathogenesis of this disease.

Application of ICSI in combination with
MESA or TESA give men with Klinefelter�s
syndrome the hope of having children [41].
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Westlander et al [52] and Madgar et al. [33]
both document success in receiving sperma-
tozoa in 21�24 % of these patients [6].

High amounts of sperm with aneuploidy of
the sex chromosomes create a risk to descen-
dants of getting the same defect. In a study of
Bielanska et al [4], 70 % of embryos generated
from patients with Klinefelter�s syndrome had
chromosomal aberrations. This high risk of
chromosomal disorders makes the case for pat-
ents to attend to pre-implant or invasive prenatal
diagnosis, which is very traumatic in se, with
selective abortion being an option in the event of
positive test results [36]. Elevated invasivity of
pre-implant diagnosis and eventual selective
choices also after post-implant diagnosis are the
causes of loose of human embryos, which, as
well, were obtained by so complicated way.

 Applying artificial technologies in men
with Klinefel ter �s  syndrome non-mosaic
karyotype, has a very low chance of leading
to conception. For this reason, it is very diffi-
cult to determine the risk of inheriting this
anomaly. Some authors suggest the risk is not
high. For instance, Tachdjian et al .  [42]
represent the data of 32 children, conceived
with ICSI from men with Klinefelter�s syn-
drome of non-mosaic karyotype. Among the
32 children only one (3 %) carried the syn-
drome. Nevertheless,  Staessen et al [40]
present results that are more troubling. Among
embryos conceived by fathers with Klinefel-
ter�s syndrome of non-mosaic karyotype 13.2 %
had anomalies of the sex chromosomes and
15.6 % had autosomal aberrations [32].

Other aberrations

Among other chromosomal defects accompa-
nying sterility is Robertsonian translocations,
which include the exchange of whole arms of
chromosomes and the reciprocal transloca-
tions, which include the exchange of frag-
ments of chromosomes. Both translocations
happen 8.5 times more in the population of
sterile men in comparison with a randomised
group of newborns. Independently on the chro-

mosomes involved, sperm of men with Rob-
ertson translocation have pathological char-
acteristics. In the case of reciprocal translo-
cations phenotype varies from normal sperm
characteristics to azoospermia [2, 44, 45].

Cystic fibrosis

About 10 % of all congenital azoospermia is
caused by the mutations of genes of Cystic
Fibrosis (CF) [18, 25, 31]. CF is a recessive
autosomal disease, caused by mutation in the
gene, which codes the protein responsible for
trans-membrane conductance of electrolytes
in epithelial cells (cystic fibrosis transmem-
brane conductance regulator, CFTR).

Gene CFTR was identified in 1989 and
today there are about 1000 described muta-
tions, which causes different manifestations
of CF. The majority of mutations are very
rare. The most common mutation is called
ÄF508. The frequency of CF varies in differ-
ent ethnic groups. In a caucasion population
one of 25 men carries ÄF508 mutation and
one of 2000�2500 suffer CF [20].

The classic clinical picture of CF includes
progressive obstruction and infection of the
respiratory tract, exocrine defects of pan-
creas, and anomalies of the sugar level in
blood. Congenital bilateral absence of vas
deference (CBVAD) is an important part of
the phenotypic spectrum of disease. 1�2 %
of all sterile men have this defect. Among
other symptoms of insufficiency of the geni-
tals are hypoplasia, functional insufficiency of
the seminal vesicles and ejaculatory ducts, and
underdeveloped, firm and swollen epididymis.
Some level of spermatogenesis is taking place,
albeit abnormally, in patients with CF, and
sperm could be obtained by MESA for the
IVF-ICSI cycles [39]. It was shown also that
gene CFTR is involved in the regulation of
spermatogenesis. For example, 16.8% of ster-
ile men, with pathological characteristics of
sperm and normal anatomy of reproductive
organs (no symptoms of CF) carry CFTR
mutation [20].

Transmission of male infertility
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How CFTR mutation is inherited is not yet
clear. Theoretical probability of transmission
of  this  mutat ion is  50 %. Nevertheless ,
Josserand et al. [21] describes a group of 50
men with absence of vas deference bilater-
ally, 41 of which carried the CFTR mutation.
Application of MESA with ICSI allowed the
birth of 10 children, only 2 of which did not
have CFTR mutation, and 8 (80 %) children
were born with the same genetic defect as
their fathers.

 Another concern regarding the mechanism
of inheriting CF is that the CFTR mutation is
recessive, and 52 % of hetero-zygote carrier
manifest symptoms of the disease [21]. It could
be explained by the fact that many kinds of this
mutation are not yet known, which in the case
of manifestion of CF symptoms, homo, but not
heterozygote mutations take place.

Micro deletions of Y-chromosome:
Azoospermia factor (AZF)

Until recently, the dominant opinion was that the
determination of sex, controlled by SRY gene, is
the unique function of the Y-chromosome. This
theory was radically changed after the discov-
ery of many genes of Y-chromosome, which con-
trol spermatogenesis, every mutation of which
could lead to sterility [1].

Role of zone of AZF in reproduction

In 1976 Tiepolo and Zuffardi discovered the
deletion of one zone of the long arm of Y-
chromosome (Yq11) in sterile men, and sug-
gested that this zone could be responsible for
the factor of male fertility [46]. This deletion
was found in 6 men with azoospermia, which
is why it was called Azoospermia Factor Re-
gion (AZF). Genes of this zone, code proteins
regulating spermatogenesis. Locuses AZFa,
AZFb, AZFc, and, some authors believe, AZFd
were determined to depend on their location
in the long arm of Y-chromosome [17, 46, 49,
50, 51].

It was shown that among all locus of AZF

mutations of zone AZFc occurred more fre-
quently. Mutations of AZFa and AZFb are
more rare. Nevertheless, deletion of one, two
or all three locuses leads to severe disorders
of spermatogenesis such as atrophy of testes,
hypo-spermatogenesis, and/or blockage of
gamete maturation, and others.

 Microdeletion of zone AZFc leads to a
considerable decrease of spermatogenesis
with variable but almost always very low lev-
els  of  spermatozoa production [34,  37].
Foresta et al [17] review data from different
studies of patients with deletion of AZF
(1992�2000). 83 % of carriers of deletions of
zone AZF suffer azoospermia, 14.1% of them
have severe oligozoospermia and only in 1.6%
of the cases was sperm concentration higher
than 5 x 106 /ml. None of the carriers of AZF
deletions had normal spermatogenesis.

It was shown that AZFc deletion usually
does not lead to the complete arrest of sper-
matogenesis, and with a testicular biopsy some
gametes could be obtained. In combination
with ICSI this technique makes it possible for
men with AZFc to have children.

Inherit transmission of sterility caused by
AZF deletions

The majority of men with deletions of the Yq
arm have mutation de novo [34, 35]. Oates et
al. [34] demonstrate that none of the fathers
of men with AZFc deletions have the same
defect. It could be easily explained, because
majority of men with deletions of Yq arm are
not able to have children without artificial re-
productive technologies. In the past this mu-
tation was genetically mortal and the frequen-
cy of this defect did not increase in genera-
tions to follow. On the contrary, introduction
of ICSI into daily practice will lead to in-
crease of sterility in human population [26, 22,
38].

Mutation in the AZF zone happens during
meiosis in spermatogony of the father of the
sterile male, which leads to the line of sper-
matozoa, one of which fertilizes the oocyte
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and transmits deletion to son. Then, if the man
with the AZF deletion becomes a father, all
of his children will carry the same deletion.
Oates et al. [34] demonstrate that all 18 boys
conceived with ICSI from AZFc deleted fa-
thers have the same deletions, which is the
reason for the prognosis of sub-fertility or ste-
rility in the future. Cram et al. [9] represents
a study with PCR screening of 22 markers of
men with AZFc and AZFd deletions and their
sons. Results show a stable vertical transmis-
sion of AZFd and AZFc deletions in all fa-
ther-son pairs, which means that all boys
conceived with ICSI from men with AZFd and
AZFc deletions have the same genetic defect.

 Another study [35] represents analysis of
three families with AZFc deleted fathers,
which generated sons with ICSI. All four boys
(one pair of twins) have the same genetic
defect as the father.

Thus, not all cases of azoospermia or severe
oligozoospermia are caused by AZF deletions,
but all carriers of AZF deletions suffer severe
spermatogenesis disturbances. Taking into
consideration that sons of men with AZF dele-
tion inherit that defect in 100 % of cases, we
can conclude that all these population will suffer
azoospermia or severe oligozoospermia.

How often does it happen that sterility,
caused by AZF deletions, is transmitted to
children conceived in centers of artificial
reproduction? Foresta et al. [17] summarizes
data from research completed at several dif-
ferent centers during 1992�2000. Their results
indicate 8.2 % of all patients with severe dis-
turbances of spermatogenesis have deletions
in the AZF zone. 14.3 % of patients have idio-
pathic oligozoospermia (sperm count < 5 x 106

/ml), 18 % of patients have idiopathic azoosper-
mia, and 34.5 % of patients with Sertoly Cells
Only syndrome have AZF deletion.

Some authors state that 3.8 % of all men
who pursue artificial reproduction, carry AZF
deletions. It should be noted that men with
severe oligozoospermia or azoospermia are
the most probable clients of ICSI which is why
a portion of carriers of AZF deletion in all

population of candidates for ICSI could be
much higher.

Male sterility connected with X Chromo-
some: Repeating CAG and Kennedy disease
Among other  genes ,  the  X chromosome
contains 8 exons, which codes androgen
receptors .  Exon 1 of  androgen receptor
contains the zone for repeating triplet CAG,
the length of which varies normally from 11
to 31 repeating units. Androgens are the key
mediators of normal sexual development in
males and play a role in maintaining sexual
charac te r i s t i c s  and  fe r t i l i ty.  Androgen
receptors are one of the nuclear receptors
responsible for the development and homeo-
stasis of embryogenesis. Mutation of the an-
drogen receptor gene could lead to different
disorders in the male, among which are syn-
drome of insensitivity to androgens, cancer of
prostate and Kennedy disease [10].

Kennedy disease, also known as spinal
and bulbar muscular atrophy, is a fatal X-linked
neuro- degenerative disease, that occurs when
the androgen receptor  gene CAG repeat
number is > 40 [30]. Patients with Kennedy
disease also manifest the progressive insensi-
tivity to androgens, severe oligozoospermia,
and atrophy of testes and gynaecomastia.

The percent of persons with prolonged
zone CAG is significantly higher in the popu-
lation of men with �idiopathic� azoospermia
or severe oligozoospermia in comparison to
fertile men. Study of Dowsing et al. [14] dem-
onstrate that in a majority of fertile men the
number CAG repetition is not > 21, and in men
with idiopathic sterility this number is >20 and
in some cases may reach 34.

Like all related CAG repeat neurodege-
nerative disorders, Huntington�s disease,
(dentato-rubro-pallidoluysian atrophy, DRPLA)
and spino-cerebellar ataxia, the length of the
androgen receptor CAG tract shows a tendency
to expand over generations leading to an in-
crease in the severity of pathology of Kennedy
disease and, a concomitant decrease in the
age of disease onset [8]. Moreover, in all
related CAG repeat disorders paternal trans-

Transmission of male infertility
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mission leads to a more intensive increase of
CAG t rac t  l eng th  over  genera t ions ,  in
comparison with maternal transmission.

The length of zone CAG increases during
spermatogenesis, which is why the CAG repeat
in spermatozoa is considerably bigger in
comparison with somatic cells of men-carriers
[43]. Application of ICSI for men with increased
CAG zone, already long enough to cause steril-
ity, can lead to an increase of CAG repeat leading
to an increase in the severity of symptoms of
Kennedy disease in the next generation.

CONCLUSION

Application of ICSI in cases of genetic male
sterility can lead to transmission of sterility
and other disorders in children and increasing
the percent of sterility in the general human
population. About 2 % of all sterile men suf-
fer azoospermia. Faddy et al.[15] show that
if half of azoospermic men will refer to ICSI,
the percent of severe male sterility will dou-
ble in the next 7 generations (about 200 years).
If 90 % of them refer to ICSI, the frequency
of sterility will increase almost two times (1.9 %)
during one generation and will increase to 6.7 %

over the next ten generations.
Table 1 and figure 1 shows a summary of

the percent of genetic and chromosomal
anomalies in the population of men with
azoospermia and severe oligozoospermia in
comparison with the general population. All
diseases represented are connected with se-
vere disorders of spermatogenesis, which is
why it could almost never be transmitted to
children by natural conception. Application of
artificial reproductive technologies opens the
door for the birth of children with high, some-
times 100 %, chance of receiving inherit ge-
netic defects. Some diseases include only dis-
orders of reproductive function. In these
cases the odds of giving birth to a sterile child
is increased.

Dangers for children conceived with ICSI
from sterile men are not limited to the possi-
bility of inherited genetic or chromosome de-
fects. Disorders of spermatogenesis, indepen-
dent of causes, leads not only to a decrease
in the amount of gametes, but also a decrease
in the quality of meioses, when the wrong dis-
tinction of chromosomes in spermatocites
leads to creation of aneuploid spermatozoa
with �de novo� aberrations.
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Klinefelter�s syndrome, mutation of gene
CFTR (cystic fibrosis) and mutation of AZF
zone of Y-chromosome are among the most
frequent genetic causes of severe oligozo-
ospermia and azoospermia. The probability of
a mutation of the CF gene being transmitted
to the next generation is 50 % The probability
of inherit transmission of Klinefelter�s syn-
drome of mosaic karyotype could even reach
70 %. The probability of transmission of AZF
mutation generated with ICSI, is 100 %. The
percent of men AZF mutation among users of
ICSI centers, ranges from 3.2 % to 14 %. It
means that at least 3.2 % of all boys conceived
with ICSI will be sterile because of mutation
in AZF zone of Y-chromosome.

In the case of deletion of AZF zone there is
certainty that the son will have this defect. In
this case the role of counselling is to provide
this information to possible parents and discuss
with them their feelings and responsibility for
the birth of a son who is sterile.

It should be noted that genetic analysis and
counselling do not always occur before the be-
ginning of artificial fertilization cycles [24]. Par-
ents-to-be do not always have an opportunity to
learn about the genetic risks of their unborn child
and make any subsequent and responsible deci-
sions, among which is that of not to resort to
ART, but to live own fertility in the other way.
Responsibility for high risk of conceiving a child
with genetic anomalies rests not only with the

parents, but with all of society to include those
responsible for research, technology, and
legislation, in the health care profession.

Z.A. Serebrovska1, T.V. Serebrovskaya2,
R.L.Pyle3 , M.L. Di Pietro1

TRANSMISSION OF MALE INFERTILITY AND
INTRACYTOPLASMIC SPERM INJECTION
(MINI-REVIEW)

The fact that genetic aetiology is responsible for approxi-
mately one third of all kinds of male sterility has led to concerns
regarding the application of artificial reproductive technolo-
gies in the cases of azoospermia and severe oligozoospermia.
Congenital sterility could be caused by gene mutation, quanti-
tative or structural abnormality of sexual chromosomes or
autosomes. The possibility of inherited transmission of male
sterility within the context of applying artificial reproductive
technologies is analysed in the article. Klinefelter�s syndrome,
mutation of cystic fibrosis transmembrane conductance
regulator (CFTR) gene, which causes cystic fibrosis, and mu-
tation of azoospermia factor zone (AZF) of Y-chromosome
are among the most frequent genetic causes of severe oligozo-
ospermia and azoospermia. The probability of a mutation of
the CFTR gene being transmitted to the next generation is
50%. The probability of inherit transmission of Klinefelter�s
syndrome of mosaic karyotype could reach 70%. The prob-
ability of transmission of AZF mutation to children of male
sex, generated with ICSI, is 100%. The percent of men with
AZF mutation among users of ICSI centers, ranges from 3.2%
to 14%. It means that at least 3.2 % of all boys conceived with
ICSI will be sterile because of mutation in the AZF zone of Y-
chromosome. It should be noted that genetic analysis and
counselling do not always occur before the beginning of artificial
fertilization cycles. Parents-to-be do not always have an op-
portunity to learn about the genetic risks of their unborn child
and make any subsequent and responsible decisions. Among

Percent of most frequent genetic anomalies among men with azoospermia in comparison with general population.
1) Non mosaic Klinefelter�s syndrome; 2) mosaic Klinefelter�s syndrome; 3) CFTR mutation; 4)dislocation of Robin-
son; 5) AZF mutation; 6) AR mutation; 7) normal geno- and karyotype

123456

7

1

2

3

4

5

6

7

General population Men with azoospermia

Transmission of male infertility



ISSN 0201-8489    Ô³ç³îë. æóðí., 2006, Ò. 52, ¹ 3 117

the decisions is a choice of not resorting to ART, but to live
with the infertility and explore other opportunities for parent-
hood. Responsibility for high risk of conceiving a child with
genetic anomalies rests not only with the parents, but also
with all of society, including those responsible for research,
technology, and legislation, in the health care profession.

1Institute of Bioethics, Catholic University of Sacred Heart,
Roma, Italy;
2Bogomoletz Institute of Physiology Ukrainian Academy of
Sciences, Kiev;
3The American Academy of Ambulatory Care Nursing
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