
50 ÓÊÐÀ¯ÍÑÜÊÈÉ ÍÀÓÊÎÂÎ-ÏÐÀÊÒÈ×ÍÈÉ ÆÓÐÍÀË ÓÐÎËÎÃIÂ, ÀÍÄÐÎËÎÃIÂ ÒÀ ÍÅÔÐÎËÎÃIÂ

ÓÄÊ  616.697:575.113

AZF-DELETION – ONE OF THE GENETIC CAUSES
OF MALE INFERTILITY

V.P. Stus 1, L.I. Padalko 2, M.Y. Polion 1

1 SI “Dnipropetrovsk Medical Academy MOH of Ukraine”
2 MI “Dnipropetrovsk Regional Perinatal Center with Hospital” DRC

Detection of genetic abnormalities in patients
with disorders of the reproductive function can
improve medical diagnostic and consultative and
diagnostic help couples with infertility and improve
measures aimed at the prevention of infertility [2].
Thus, the causes of infertility can be chromosomal
abnormalities micro structural reorganization and
gene mutations that may lead to a breach of sex
determination, differentiation and / or development
of the reproductive system, its hormonal dysregulation,
disruption of spermatogenesis and / or sperm
function [5].

The possibility of investigating the causes of
infertility in men in the last decade have increased
significantly thanks to the human genome, sequenced
Y-chromosome and the introduction of modem
molecular techniques in the practice of medicine,
which allowed to establish one of the causes of
reproductive disorders in men – Y-chromosome
microdeletions. To organize and understand the
genetic abnormalities Y-chromosomes and their role
in the development of male infertility should consider
the stricture of the Y-chromosome (Fig. 1).

Y-chromosome is less than 1% of the genome
and is the only chromosome that is always in the
haploid state. Has a short arm (p-arm) and long
arm (q-arm). Identify the following areas of Y-
chromosome:

– Pseudoautosomic areas of the telomeric
regions of the p-and q-arm Y-chromosome;

– Euchromatic region of the short arm - Yrl
11;

– Euchromatic region of the proximal long
arm – Yql 12;

– Heterochromatic region of the distal part
of the long arm – Yq12;

– Area pericentrometric heterochromatin.
The role of the delitions of the long arm of

Y-chromosome in the etiology of the disorders of
spermatogenesis and male infertility was described
in 1976. Suggested the presence of the site in the
locus Yq11, required for spermatogenesis, which was
called azoospermia factor (azoospermia factor) [13].

In the proximal part of the euchromatic region
of the long arm (Yql 1) mapped genes that are part

of the locus AZF. AZF locus is divided into three
regions - AZFa, AZFb, AZFc, each of which contains
a candidate gene, mutations in which lead to varying
degrees of disruption of spermatogenesis.

AZFa subregion contains three genes: USP9Y
(ubliquitin-specific protease 9, Y-chromosome), DBY
(dead-box / H box3, Y-linked), UTY (ubiquitously
transcribed tetratricopeptide repeat gene on Y
chromosome). Absence or USP9Y DBY leads to
disruption of spermatogenesis [4].

AZFb subregion contains two genes: E1F1AY
(eukaryotic translation initiation factor 1A, Y-
linked) and RBMY (RNA-binding motif protein,
Y-chromosome). Deletion of a copy or copies of
the gene RBMY may be associated with azoospermia
or oligozoospermia [1].

Fig. 1. Schematic representation
of the Y chromosome showing the 7 deletion

intervals. The threeAZF regions and the candidate
AZF genes are indicated. PseudoAutosomial

Region 1 and 2 (PAR1, PAR2); Yp: short arm
of the Y chromosome; Yq: long arm of the Y
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AZFc subregion contains 8 genes: DAZ
(deleted in azoospermia), BPY2 (Testis-specific basic
protein Y-linked-2), CDY1 (chromo-domain protein,
Y-chromosome, 1), CSPG4LYP2 (chondroitin
sulfate proteoglycan 4-like, Y-linked pseudogene
2), GOLGA2LY (golgi autoantigen, golgin subfamily
A, 2-like, Y-linked), TTY3 (testis-specific transcript,
Y-linked-3)  and TTY4 (testis-  specific transcri pt,
Y-linked-3).

Deletions in the AZF locus may be complete
(full delete one or more AZF region) and partial
(deletions are not fully capture one of the three
regions).

Microdeletions spanning the AZF region or
sub-regions AZFa, AZFb, AZFb, c lead to a complete
absence of healthy sperm. In 50% of patients with a
deletion entirely exciting AZFc-region, it is possible
to obtain sperm suitable for artificial insemination.
Low sperm count and limited mobility do not
provide physiological fertilization. Therefore, in vitro
fertilization is carried out by the introduction of
sperm into the cytoplasm of the oocyte (ICSI), and
the generation of sperm for ICSI requires surgery.
In all cases of patients with symptoms of obstructive
azoospermia and severe oligozoospermia recommended
to conduct a preliminary analysis of microdeletion
of AZF-region for the differential diagnosis and
the possibility of ICSI. [6]. Given the progression of
the disruption of spermatogenesis from oligozoo-
spermia to azoospermia patients with AZF-
microdeletions should advise such patients received
sperm cryopreservation [10].

According to recommendations of the
European Association of Reproduction and
Embryology (ESHRE) in diagnosing Y-chromo-
some microdeletions candidates for analysis are men,
the concentration of sperm in the ejaculate which
is <5 x 106/ml [3].

Deletions of AZFa-and AZFb-subregions
associated with the inability to produce mature germ
cells, in contrast to the sub-region AZFc deletions,
when there is a high probability of mature sperm.
However, even with the use of reproductive
technologies are at high risk of having a boy with
Y-microdeletions.

In our work, we set out to determine the
frequency of deletions in the AZF locus in patients
with idiopathic infertility.

Materials and methods. We observed 80 men
with idiopathic infertility at the age of 19–40 years.
All patients underwent clinical and urological
examination: complete blood count, urinalysis,
Wassermann, blood sugar, blood biochemical
examination, hormonal examination (testosterone,
LH, FSH, prolactin), karyotyping, ultrasound
examination of the scrotum and prostate, microscopic
and bacteriological study of semen, a study on sexually
transmitted infections.

68 patients with the concentration of sperm
in the ejaculate <5x106/ml conducted a genetic blood
test for the presence of deletions in the AZF locus
Y-chromosome. Isolation and purification of DNA
from whole venous blood passes through a standard
method of precipitation of nucleic acids. For  the
analysis of the variations of the gene regions of
AZF deletions specific DNA amplification was carried
out in vitro [7, 8, 11, 12, 14].

Results. In the study of hormonal levels in
patients showed no hormonal disorders, and the
testosterone level was 13,45±6,35 nmol/L, LH
17,25±6,25 IU/L, FSH 9,0±8,2 IU/1, prolactin
710±640 mU/1. Occupational sperm in the ejaculate
averaged 14.9x106±14.9x106/ml. In the study group
of 68 patients with idiopathic infertility with the
concentration of sperm in the ejaculate <5x106/ml,
after the survey revealed deletions in the AZF locus
in 6 patients (8.8%) Many studies, including our own,
indicate the important role of deletions in the locus
AZF Y-chromosomes in the control of spermatogenesis
in men.

Azoospermia factor is one of the most common
causes of male infertility, which causes widespread study
of this factor in recent years. Based on data from the
world literature and our own observations, the necessity
of research azoospermia factor for all men with
azoospermia / oligozoospermia severe.

Conclusion. Determining the frequency of
deletions in the AZF locus is an important tool for
studying the causes of azoospermia / oligozoospermia
severe male infertility.
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Ðåôåðàò

AZF-ÄÅËßÖ²ß - ÎÄÍÀ Ç ÃÅÍÅÒÈ×ÍÈÕ
ÏÐÈ×ÈÍ ×ÎËÎÂ²×ÎÃÎ ÁÅÇÏË²ÄÄß

Â.Ï. Ñòóñü, Ë.². Ïàäàëêî,
Ì.Þ. Ïîë³îí

Ìîæëèâîñò³ äîñë³äæåííÿ ïðè÷èí áåçïë³ääÿ
ó ÷îëîâ³ê³â çíà÷íî ðîçøèðèëèñÿ çàâäÿêè ðîç-
øèôðîâö³ ãåíîìà ëþäèíè, ñåêâåíóâàííþ Y-õðî-
ìîñîìè ³ âïðîâàäæåííþ ñó÷àñíèõ ìîëåêóëÿðíèõ
òåõíîëîã³é â ìåäè÷íó ïðàêòèêó. Íàìè ïðîâåäå-
íî îáñòåæåííÿ 80 ÷îëîâ³ê³â ç ³ä³îïàòè÷íèì áåç-
ïë³ääÿì, ÿêå âêëþ÷àëî â ñåáå çàãàëüíîêë³í³÷íå
òà óðîëîã³÷íå äîñë³äæåííÿ: çàãàëüíèé àíàë³ç
êðîâ³, çàãàëüíèé àíàë³ç ñå÷³, ðåàêö³ÿ Âàññåðìàíà,
öóêîð êðîâ³, á³îõ³ì³÷í³ îáñòåæåííÿ êðîâ³, ãîð-
ìîíàëüíå îáñòåæåííÿ (òåñòîñòåðîí, ËÃ, ÔÑÃ, ïðî-
ëàêòèí), êàð³îòèïóâàííÿ, óëüòðàçâóêîâå äîñë³ä-
æåííÿ îðãàí³â êàëèòêè ³ ïåðåäì³õóðîâî¿ çàëîçè,
ì³êðîñêîï³÷íå ³ áàêòåð³îëîã³÷íå äîñë³äæåííÿ
åÿêóëÿòó, äîñë³äæåííÿ íà ³íôåêö³¿, ÿê³ ïåðåäà-
þòüñÿ ñòàòåâèì øëÿõîì.

68 ïàö³ºíòàì ç êîíöåíòðàö³ºþ ñïåðìàòî-
çî¿ä³â â åÿêóëÿò³ <5x106/ìë ïðîâîäèëîñÿ ãåíå-
òè÷íå äîñë³äæåííÿ êðîâ³ íà íàÿâí³ñòü äåëåö³é â
AZF ëîêóñ³ Y-õðîìîñîìè. Âèä³ëåííÿ òà î÷èñòêà
ÄÍÊ ³ç ö³ëüíî¿ âåíîçíî¿ êðîâ³ ïðîõîäèëà çà
äîïîìîãîþ ñòàíäàðòíîãî ìåòîäó îñàäæåííÿ íóê-

Ðåôåðàò

AZF-ÄÅËßÖÈß - ÎÄÍÀ ÈÇ
ÃÅÍÅÒÈ×ÅÑÊÈÕ ÏÐÈ×ÈÍ ÌÓÆÑÊÎÃÎ
ÁÅÑÏËÎÄÈß

Â.Ï. Ñòóñü, Ë.È. Ïàäàëêî,
Í.Þ. Ïîëèîí

Âîçìîæíîñòè èññëåäîâàíèÿ ïðè÷èí áåñïëî-
äèÿ ó ìóæ÷èí çíà÷èòåëüíî ðàñøèðèëèñü áëàãî-
äàðÿ ðàñøèôðîâêå ãåíîìà ÷åëîâåêà, ñåêâåíèðî-
âàíèþ Y-õðîìîñîìû è âíåäðåíèþ ñîâðåìåííûõ
ìîëåêóëÿðíûõ òåõíîëîãèé â ìåäèöèíñêóþ ïðàê-
òèêó. Íàìè ïðîâåäåíî îáñëåäîâàíèå 80 ìóæ÷èí
ñ èäèîïàòè÷åñêèì áåñïëîäèåì, êîòîðîå âêëþ÷à-
ëî â ñåáÿ îáùåêëèíè÷åñêîå è óðîëîãè÷åñêîå èñ-
ñëåäîâàíèå: îáùèé àíàëèç êðîâè, îáùèé àíàëèç
ìî÷è, ðåàêöèÿ Âàññåðìàíà, ñàõàð êðîâè, áèîõè-
ìè÷åñêèå îáñëåäîâàíèå êðîâè, ãîðìîíàëüíîå îá-
ñëåäîâàíèå (òåñòîñòåðîí, ËÃ, ÔÑÃ, ïðîëàêòèí),
êàðèîòèïèðîâàíèå, óëüòðàçâóêîâîå èññëåäîâàíèå
îðãàíîâ ìîøîíêè è ïðåäñòàòåëüíîé æåëåçû, ìèê-
ðîñêîïè÷åñêîå è áàêòåðèîëîãè÷åñêîå èññëåäî-
âàíèÿ ýÿêóëÿòà, èññëåäîâàíèå íà èíôåêöèè,
ïåðåäàþùèåñÿ ïîëîâûì ïóòåì.

68 ïàöèåíòàì ñ êîíöåíòðàöèåé ñïåðìàòî-
çîèäîâ â ýÿêóëÿòå <5õ106/ìë ïðîâîäèëîñü ãåíå-
òè÷åñêîå èññëåäîâàíèå êðîâè íà íàëè÷èå äåëå-
öèé â AZF ëîêóñå Y-õðîìîñîìû. Âûäåëåíèå è
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ëå¿íîâèõ êèñëîò. Äëÿ àíàë³çó âàð³àö³é äåëåö³¿
ðåã³îí³â ãåíà AZF ïðîâîäèëàñÿ ñïåöèô³÷íà àì-
ïë³ô³êàö³ÿ ÄÍÊ in vitro. Ó äîñë³äæóâàí³é ãðóï³
(68 õâîðèõ) äåëåö³¿ â ëîêóñ³ AZF áóëè âèÿâëåí³
ó 6 ïàö³ºíò³â (8,8%).

    Çã³äíî ç äàíèìè ñâ³òîâî¿ ë³òåðàòóðè ³ çà
ðåçóëüòàòàìè âëàñíèõ ñïîñòåðåæåíü î÷åâèäíîþ
º íåîáõ³äí³ñòü äîñë³äæåííÿ ôàêòîðà àçîîñïåðì³¿
âñ³ì ÷îëîâ³êàì ç àçîîñïåðì³ºþ/îë³ãîçîîñïåðì³ºþ
âàæêîãî ñòóïåíÿ.

Êëþ÷îâ³ ñëîâà: ÷îëîâ³÷å áåçïë³ääÿ, azf-
äåëÿö³ÿ.

î÷èñòêà ÄÍÊ èç öåëüíîé âåíîçíîé êðîâè ïðî-
õîäèëà ñ ïîìîùüþ ñòàíäàðòíîãî ìåòîäà îñàæ-
äåíèÿ íóêëåèíîâûõ êèñëîò. Äëÿ àíàëèçà  âàðèà-
öèé äåëåöèè ðåãèîíîâ ãåíà AZF ïðîâîäèëàñü
ñïåöèôè÷åñêàÿ àìïëèôèêàöèÿ ÄÍÊ in vitro. Â
èññëåäóåìîé ãðóïïå (68 áîëüíûõ) äåëåöèè â ëî-
êóñå AZF áûëè âûÿâëåíû ó 6 ïàöèåíòîâ (8,8%).

Ñîãëàñíî äàííûì ìèðîâîé ëèòåðàòóðû  è
ïî ðåçóëüòàòàì ñîáñòâåííûõ íàáëþäåíèé î÷åâèä-
íà íåîáõîäèìîñòü èññëåäîâàíèÿ ôàêòîðà àçîîñ-
ïåðìèè âñåì ìóæ÷èíàì ñ àçîîñïåðìèåé/îëèãî-
çîîñïåðìèåé òÿæåëîé ñòåïåíè.

Êëþ÷åâûå ñëîâà: ìóæñêîå áåñïëîäèå, azf-
äåëÿöèÿ.Àäðåñà äëÿ ëèñòóâàííÿ
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