
Iranian Red Crescent Medical Journal 
 

Iran Red Crescent Med J 2012; 14(6):358-362 ©Iranian Red Crescent Medical Journal 

ORIGINAL ARTICLE

The Association between Y Chromosome Microdeletion 
and Recurrent Pregnancy Loss 
 
 
S Ghorbian1, K Saliminejad2, MR Sadeghi3, GhR Javadi1, K Kamali2, N Amirjannati2,  
F Bahreini2, H Edalatkhah2, HR Khorram Khorshid2,4* 
 
1Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran 

2Reproductive Biotechnology Research Center, Avicenna Research Institute, ACECR, Tehran, Iran 
3Monoclonal Antibody Research Center, Avicenna Research Institute, ACECR, Tehran, Iran 4Genetic 
Research Center, University of Social Welfare and Rehabilitation Science, Tehran, Iran 
 
 

Abstract 
 

Background: To date, the role of male factor contributing in evaluation of spontaneous recurrent pregnancy loss 
(RPL) has been less investigated and there is discrepancy in the role of Y chromosome microdeltions in RPL. 
Therefore, the current study was designed to examine whether Y chromosome microdeletions were associated 
with RPL in an Iranian population.  
 
Methods: One hundred men from couples, experiencing three or more RPLs, and one hundred normal men from 
couples with at least one child and no history of miscarriages as control group were included. Genomic DNA was 
extracted from peripheral blood and tested for Y chromosome microdeletions in AZFa, AZFb and AZFc regions 
using two multiplex PCR.  
 
Results: None of the men in the case and control groups had any microdeletions in the AZFa, AZFb and AZFc 
regions.  
 
Conclusion: It seems that Y chromosome microdeletion is not associated with recurrent pregnancy loss, 
therefore performing this test in Iranian couples with RPL is not recommended. 
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Introduction 
 
Recurrent pregnancy loss (RPL) is usually defined as 
three or more consecutive pregnancy losses, which 
affects 0.5-3% of all couples.1,2 RPL is a multifactorial 
condition with several  etiologic factors including 
genetic abnormalities of the parents, anatomical, 
endocrinologic, hematologic and immunologic 
abnormalities, infections, nutritional and environmental 
factors.2,3 The causes of pregnancy loss in about half 
of the women with RPL even after an extensive in-
vestigations remain unexplained.4  

To date, the clinical investigation of couples with 

RPL has mainly focused on the female partner.2 The 
male factor contributing in evaluation of RPL has been 
less investigated and largely limited to karyotype analy-
sis. There are evidences that male factors can potentially 
affect fertilization, embryo development, viability and 
placental proliferation as well as differentiation of 
trophoblast cells. Paternally expressed genes modulate 
the proliferation and invasiveness of trophoblast cells 
and later placental proliferation.5-8 

Approximately 1-4% of couples with recurrent 
miscarriage have cytogenetic abnormalities.2 Muta-
tions such as small deletions, substitutions, 
duplications, translocations or point mutations could 
not be detected by cytogentic analysis. These smaller 
genetic abnormalities may be account for a lot of 
miscarriages with unknown causes. Association of Y 
chromosome microdeletions and male infertility were 
hypothesized by Tiepolo and Zuffardi in the middle 
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of 70’s.9 Y chromosome microdeletions are found in 
10-15% of men with idiopathic azoospermia and se-
vere oligozoospermia.10  

According to the recent studies, there is a potential 
association between Y chromosome microdeletions 
and RPL.11,12 The association between Y chromosome 
microdeletions and RPL are poorly studied. So, the 
current study was designed to find whether Y chro-
somome microdeletions in men with couples experi-
encing RPL were associated with RPL in an Iranian 
population. 
 
 
Materials and Methods 
 
This is a case-control genetics association study. One 
hundred men from couples with history of three or 
more consecutive miscarriages, who referred to 
Avicenna Infertility Clinic, Tehran, Iran, during 
2009-2010, were included. One hundred healthy men 
from couples with at least one live birth and no 
miscarriages were considered as control group. Our 
study was approved by Avicenna Research Institute's 
Ethics and Human Rights Committee and an informed 
consent was obtained from each man in the case and 
control group. In the case group, all men and their 
spouses were analyzed for the karyotype and those 
with cytogenetic abnormalities were excluded. All 
clinical information of couples including history of all 
previous miscarriage, age and clinical work-up to de-
termine cause of miscarriage was obtained from 

Avicenna Infertility Clinic. All women with RPL ex-
amined with hysterosalpingography and ultrasonogra-
phy for detection of anatomical abnormalities of the 
genital tract. Hematological disorders such as, anti-
thrombin III activity, proteins C and S activity, acti-
vated protein C resistance, factor V Leiden mutation, 
protrombin mutation, immunological risk factors such 
as natural killer cells activity (NK Cells), lupus antico-
agulant, anticardiolipin antibodies, antinuclear antibod-
ies (ANAs) and for endocrinological disorders, hor-
mone analysis including, follicle-stimulating hormone 
(FSH), luteinizing hormone (LH), free testosterone, 
prolactin, thyroid stimulating hormone (TSH) were 
checked in all women with at least 3 miscarriages. 

Genomic DNA was extracted from 3 ml peripheral 
blood samples using salting-out method.13 The 
screening for Y chromosome microdeletions in the 
AZFa (sY84 and sY86), AZFb (sY127 and sY134) 
and AZFc (sY254 and sY255) were performed using 
two multiplex PCR according to the EAA/EMQN 
guideline with a few modifications.14 In addition, we 
tested the two markers sY150 and sY152 (AZFc) 
which used in the study by Dewan et al.,11 

Multiplex a reaction contains sY86, sY127, sY254 
and sY152 while multiplex B reaction contains sY84, 
sY134, Y255 and sY150. The SRY gene was used as 
internal control in both reactions. The sequences of 
all primer pairs and the size of the PCR products were 
shown in Table 1. The PCR was carried out in a total 
volume of 25 μl containing 200 ng of genomic DNA, 
1xPCR buffer, 4 mM MgCl2, 1U Taq DNA 

Table 1: Sequence of the primer pairs used to screen Y microdeletions. 
STS Region Size (bp) Primer sequence 
sY84 324 5’-AGAAGGGTCTGAAAGCAGGT-3’ 

5’-GCCTACTACCTGGAGGCTT-3’ 
sY86 

AZFa 

326 5’-GTGACACACAGACTATGCTTC-3’ 
5’-ACACACAGAGGGACAACCCT-3’ 

sY127 274 5’-GGCTCACAAACGAAAAGAAA-3’ 
5’-CTGCAGGCAGTAATAAGGGA-3’ 

sY134 

AZFb 

301 5’-GTCTGCCTCACCATAAAACG-3’ 
5’-ACCACTGCCAAAACTTTCAA-3’ 

sY254 380 5’-GGGTGTTACCAGAAGGCAAA-3’ 
5’-GAACCGTATCTACCAAGCAGC-3’ 

sY255 123 5’-GTTACAGGATTCGGCGTGAT-3’ 
5’-CTCGTCATGTGCAGCCAC-3’ 

sY150 158 5’-GGGAGAGTCACATCACTTGG-3’ 
5’-TTGAATTATCTGCCTGAGTGC-3’ 

sY152 

AZFc 

125 5’-AAGACAGTCTGCCATGTTTCA-3’ 
5’-ACAGGAGGGTACTTAGCAGT-3’ 

SRY Yp 472 5’-GAATATTCCCGCTCTCCGGA-3’ 
5’-GCTGGTGCTCCATTCTTGAG-3’ 
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polymerase (Roche; Germany), 10 nmol each NTPs, 
and 10 pmol of each primers. Amplification 
conditions were started with an initial denaturation at 
95°C for 10 minutes, followed by 40 cycles of 
denaturation at 94°C for 30 seconds, annealing at 
62°C for 45 seconds, and extension at  72°C for 90 
seconds, ended by a last extension at 72°C for 10 
minutes and cooling to 4°C. The PCR products were 
separated on 3% Agarose gel, stained with ethidium 
bromide and visualized under UV light. Genomic 
DNA from fertile men and water used as positive and 
negative control, respectively (Figure 1). 

 
Fig. 1: The result of the multiplex A and B. PCR 
fragments were separated on 3% agarose gel. Lanes 
1-2-3, men with couples experiencing RPL; Lanes 4-
5, fertile control men; M, Molecular weight marker 
(100 bp ladder); Cont -, Negative control (Water). 
SRY (472 bp), sY84(324 bp), sY86(326 bp), sY127 
(274 bp), sY134 ( 301 bp), sY254 ( 380 bp), sY255 
(123 bp), sY150 ( 158 bp), sY152 ( 125 bp). 

Our data were presented as mean and standard 
deviation. To compare the means between study 
groups, student's t-test for independent samples and 
Mann-Whitney U test were used when the data 
distributions were normal and not normal, 
respectively. SPSS software (Version 11.5, Chicago, 
IL, USA) was used for statistical analysis and p 
values <0.05 were considered statistically significant. 
 
 
Results  
 
The clinical characteristics  of cases and controls 
were shown in Table 2 and 3. The mean age of men 
in the case group was 40 years (SD=4.9) and the 
mean age of women was 35.5 years (SD=5.0).The 
mean number of previous abortions was 3.8 
(SD=1.2). Y chromosome microdeletion analysis re-
vealed no microdeletion in AZFa, AZFb and AZFc 
regions in the case and control group.  
 
 
Discussion 
 
Recurrent pregnancy loss, is estimated to affect 0.5-
3.0% of all couples.1,2 The cause of about half of all 
pregnancy losses is often unknown.7 The clinical 
investigation of couples with RPL largely has focused 
on the female partner and male factors potentially 
contributing to the RPL have been less investigated.2,15  

Three AZF regions on the long arm of Y 
chromosome are essential for normal spermatogenesis.16 
AZF deletions have a negative impact on the sperm 
quality and abnormal spermatozoa that may be 
associated with RPL.17-19 Based on previous  studies, the 
complete deletion of the AZFb and AZFc may have a 
direct effect on early prophase and decrease the rate of 
normal pairing in pachytene stage of spermatocytes. 
Pairing failure increases chromosomal abnormalities 
and could be related with recurrent miscarriages.20,21  

Recent studies showed that Y chromosome 
microdeletion in AZF region may be a possible 
etiologic factor of RPL.11,12 According to the study by 
Dewan et al. (2006), 82% of RPL couples (14/17) 
had at least one microdeletion and 65% had three or 
more microdeletions in AZF regions in the long arm 
of human Y chromosome.11  

They used 4 sequence tagged sites: sY67, sY129, 
sY150 and sY152.11 The STS marker sY67 used by 
Dewan et al. is in fact located on the short arm of the 
Y chromosome and is not inside the AZF regions on 
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the long arm of Y chromosome. They reported that 
they found patients with deletions of both sY67 and 
an additional marker. This result indicates that these 
patients would have multiple deleted regions of the Y 
chromosome, which is highly unlikely in a normal 
male.11,22,23 Karaer et al. (2008) reported that 7/43 and 
2/43 patients had microdeletions in the sY129 and 
sY153, respectively.12 They used 4 STS: sY129 for 
AZFb region and sY150, sY152 and sY153 for the 
AZFd region, but these are not true microdeletions, 
because individual STS absence should be considered 
as polymorphisms or methodological mistakes.14,22 

The aim of the present study was to determine the 
association between Y chromosome microdeletions 
and RPL in Iranian population. All 100 patients and 
100 control men were checked for AZF microdeletion 
using 6 STS recommended by EAA/EMQN guideline 
(2004) and also the two markers sY150 and sY152 
which used by Dewan et al.,11 Y chromosome 
microdeletions were found neither in the male 
partners of women experiencing RPL nor in the 
control men, and therefore our findings does not 
support the results of studies by Dewan et al. (2006) 
and Karaer et al. (2008).11,12 

Despite of the previous study, recently published 
article by Kaare et al. (2008) with 46 Finish couples 
and analyzing 32 STS, including EAA/EMQN 
recommendations and STS used by Dewan et al. 
(2006) showed absence of Y chromosome 
microdeletion in male partners.11 In another recently 
published article by Wettasinghe et al. (2010), 76 male 
partners of couples where the female partner had 

experienced three or more RPL and 120 normal men 
were analyzed. None of the men had any 
microdeletions in the AZFa, AZFb, AZFc regions or 
partial deletions in the AZFc region.23  

There are important differences between the 
prevalence of Y chromosome microdeletion and RPL in 
previous studies. For understanding causes of 
discrepancies, we must consider that for AZF 
microdeletions screening, there is validated guideline 
endorsed by the EAA/EMQN which could detect up to 
95% of all reported AZF microdeletions.14 However, 
these were not used in the studies carried out by Dewan 
et al. (2006) and Karaer et al. (2008).11,12 As this study 
was performed using DNA extracted from peripheral 
blood, the possibility remains that abnormalities leading 
to miscarriage have arisen in the spermatozoa through 
de novo mutations during spermatogenesis.24  

Finally, it seems that Y chromosome microdeletions 
are not associate with RPL and more research is needed, 
therefore performing this test in Iranian couples with 
RPL is not recommended. 
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Table 2: FSH, LH and testosterone levels in men with couples experiencing RPL and control group. 
Hormones RPLa (SD) 

N=20 
Controlb (SD) 
N=20 

P valuec 

FSH (mlu/ml) 3.65 (2.79) 9.25 (3.04) 0.068 
LH (mlu/ml) 5.30 (4.09) 4.4 (1.41) 1 
Testosterone (mlu/ml) 12.54 (7.63) 3.15 (1.20) 0.068 
aMen with couples experiencing three or more consecutive miscarriages, bMen of fertile couples with at least one 
live birth and no miscarriages, cBy a Mann Whitney U test, p value<0.05. 
 
 
Table 3: Sperm concentration and semen volume in men with couples experiencing RPL and control group. 
 RPLa (SD)  

No.=100 
Controlb(SD) 
No.=100  

P valuec 

Sperm concentration  
(106 mill/ml) 

45.57 (57.67) 37.97 (25.93) 0.341 

Semen volume (ml) 3.16 (1.36) 3.29 (1.46) 0.581 
aMen with couples experiencing three or more consecutive miscarriages, bMen of fertile couples with at least one 
live birth and no miscarriages, cBy a student t test, P value<0.05. 



Ghorbian et al. 
 

WWW.ircmj.com Vol 14 June 2012 362 

References 
 

 
 

1 Stirrat GM, Recurrent miscarriage. 
II: Clinical associations, causes, and 
management. Lancet 1990;336:728-
33. [1975901] [doi.org/10.1016/ 
0140-6736(90)92215-4] 

2 Li TC, Makris M, Tomsu M, Tucker-
man E, Laird S. Recurrent miscar-
riage: aetiology, management and 
prognosis. Hum Reprod Update 
2002;8:463-81. [12398226] [doi.org/ 
10.1093/humupd/8.5.463] 

3 Christiansen OB. Evidence-based 
investigations and treatments of re-
current pregnancy loss. Curr Opin 
Obstet Gynecol 2006;18:304-12. [16 
735831] [doi.org/10.1097/01.gco. 
0000193011.73405.07] 

4 Stephenson MD. Frequency of fac-
tors associated with habitual abor-
tion in 197 couples. Fertil Steril 
1996;66:24-9. [8752606] 

5 Goshen R, Ben-Rafael Z, Gonik B, 
Lustig O, Tannos V, de-Groot N, 
Hochberg AA. The role of genomic 
imprinting in implantation.  Fertil 
Steril 1994;62:903-10. [7523201]  

6 Janny L, Menezo YJ. Evidence for a 
strong paternal effect on human pre-
implantation embryo development 
and blastocyst formation. Mol Re-
prod Dev 1994;38:36-42. [8049063] 
[doi.org/10.1002/mrd.1080380107] 

7 Moomjy M, Colombero LT, Veeck 
LL, Rosenwaks Z, Palermo GD. 
Sperm integrity is critical for normal 
mitotic division and early embryonic 
development. Mol Hum Reprod 
1999;5:836-44. [10460222] [doi.org/ 
10.1093/molehr/5.9.836] 

8 Check JH, Katsoff D, Check ML. 
Some semen abnormalities may 
cause infertility by impairing implan-
tation rather than fertilization. Med 
Hypotheses 2001;56:653-7. [1138 
8785] [doi.org/10.1054/mehy.2000. 
1166] 

9 Tiepolo L, Zuffardi O. Localization of 
factors controlling spermatogenesis 
in the nonfluorescent portion of the 
human Y chromosome long arm. 
Hum Genet 1976;34:119-24. [1002 
136] [doi.org/10.1007/BF00278879] 

10 Ferlin A, Moro E, Garolla A, Foresta 
C. Human male infertility and Y 
chromosome deletions: role of the 
AZF-candidate genes DAZ, RBM 
and DFFRY. Hum Reprod 1999;14: 
1710-6. [10402373] [doi.org/10.10 
93/humrep/14.7.1710] 

11 Dewan S, Puscheck EE, Coulam 
CB, Wilcox AJ, Jeyendran RS. Y-
chromosome microdeletions and re-
current pregnancy loss. Ferti. Steril 
2006;85:441-5. [16595224] [doi.org/ 
10.1016/j.fertnstert.2005.08.035] 

12 Karaer A, Karaer K, Ozaksit G, Cey-
laner S, Percin EF. Y chromosome 
azoospermia factor region mi-
crodeletions and recurrent preg-
nancy loss. Am J Obstet Gynecol 
2008;199:662 e1-5.  [18822402] 

13 Miller SA, Dykes DD, Polesky HF. A 
simple salting out procedure for ex-
tracting DNA from human nucleated 
cells. Nucleic Acids Res 1988;16: 
1215. [3344216] [doi.org/10.1093/ 
nar/16.3.1215] 

14 Simoni M, Bakker E, Krausz C. 
EAA/EMQN best practice guidelines 
for molecular diagnosis of y-
chromosomal microdeletions. State 
of the art 2004. Int J Androl 2004; 
27:240-9. [15271204] [doi.org/10. 
1111/j.1365-2605.2004.00495.x] 

15 Daya S. Evidence based manage-
ment of recurrent miscarriage: opti-
mal diagnostic protocol. Interna-
tional Congress Series 2004;1266: 
318-27. [doi.org/10.1016/j.ics.2004. 
02.082] 

16 Foresta C, Moro E, Ferlin A. Y 
chromosome microdeletions and al-
terations of spermatogenesis. En-
docr Rev 2005;22:226-39. [11294 
825] [doi.org/10.1210/er.22.2.226] 

17 Egozcue S, Blanco J, Vendrell JM, 
García F, Veiga A, Aran B, Barri 
PN, Vidal F, Egozcue J. Human 
male infertility: chromosome anoma-
lies, meiotic disorders, abnormal 
spermatozoa and recurrent abortion. 
Hum Reprod Update 2000;6:93-105. 
[10711834] [doi.org/10.1093/humu-
pd/6.1.93] 

18 Carrell DT, Wilcox AL, Lowy L, Pe-
terson CM, Jones KP, Erickson 
L, Campbell B, Branch DW, Hata-
saka HH. Elevated sperm chromo-
some aneuploidy and apoptosis in 
patients with unexplained recurrent 
pregnancy loss. Obstet Gynecol 
2003;101:1229-35. [12798529] [doi. 
org/10.1016/S0029-7844(03)00339-9] 

19 Guichaoua MR, Perrin J, Metzler-
Guillemain C, Saias-Magnan J, 
Giorgi R, Grillo JM.  Meiotic anoma-
lies in infertile men with severe 
spermatogenic defects. Hum Re-
prod 2005;20:1897-1902. [158023 
22] [doi.org/10.1093/humrep/deh868] 

20 Perrin J, Metzler-Guillemain C, 
Karsenty G, Grillo JM, Mitchell MJ, 
Guichaoua MR. Meiotic arrest at the 
midpachytene stage in a patient with 
complete azoospermia factor b dele-
tion of the Y chromosome. Fertil 
Steril 2006;85:494.e5-8. [16595237] 

21 Geoffroy-Siraudin C, Aknin-Seiffer I, 
Metzler-Guillemain C, Ghalamoun-
Slaimi R, Bonzi MF, Levy R, 
Guichaoua MR. Meiotic abnormali-
ties in patients bearing complete 
AZFc deletion of Y chromosome. 
Hum Reprod 2007;22:1567-72. [174 
28878] [doi.org/10.1093/humrep/ 
dem045] 

22 Noordam MJ, van der Veen F, Rep-
ping S. Techniques and reasons to 
remain interested in the Y chromo-
some. Fertil Steril 2006; 86:1801-2. 
[17055506] [doi.org/10.1016/j.fert-
nstert.2006.07.1454] 

23 Wettasinghe TK, Jayasekara RW, 
Dissanayake VH. Y chromosome 
microdeletions are not associated 
with spontaneous recurrent preg-
nancy loss in a Sinhalese population 
in Sri Lanka. Hum Reprod 2010; 
25:3152-6. [20943704] [doi.org/10. 
1093/humrep/deq271] 

24 Kaare M, Painter JN, Ulander VM, 
Kaaja R, Aittomäki K. Sex chromo-
some characteristics and recurrent 
miscarriage. Fertil Steril 2008;90: 
2328-33. [18249364] [doi.org/10.10 
16/j.fertnstert.2007.10.048] 

 
 


