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Summary

In the last years, follice-stimulating hormone (FSH) receptor (FSHR) gene
polymorphisms have been studied as potential risk factors for spermatogenetic
failure. In this study, we have evaluated the response of FSH treatment in
terms of sperm production on the basis of Ala307Thr-Asn680Ser polymor-
phisms in the FSHR gene in a group of oligozoospermic subjects with hypo-
spermatogenesis and normal FSH levels. Patients were randomized into two
groups: 70 treated with recombinant FSH (150 IU thrice per week for
3 months) and 35 without treatment. After 3 months of treatment, we
observed significant increase in total sperm count, sperm concentration, for-
ward motility, percentage of normal morphology forms and total motile sperm.
When 70 treated subjects were subdivided based on FSHR genotype, only sub-
jects with at least one serine in position 680 showed a statistically significant
increase in these sperm parameters, whereas subjects with homozygote Thr307-
Asn680 showed no difference in any seminal parameters evaluated. Non-treated
subjects showed no differences in any parameter evaluated. This study suggests
that the analysis of this gene represents a valid pharmacogenetic approach to
the treatment of male infertility, confirming also the importance of strict crite-

ria for the selection of patients to be treated with FSH.

Introduction

In the last years, the analysis of polymorphisms in genes
involved in spermatogenesis has represented one of the
most exciting areas of research in genetics of male infer-
tility. A number of polymorphisms in these genes have
been studied as potential risk factors for spermatogenetic
failure, in particular, abnormalities of the follicle-stimu-
lating hormone (FSH) receptor (FSHR) gene, as well as
FSH gene, would be expected to affect sperm production
in males.

FSH in the male is important for Sertoli cell function
and for induction and maintenance of qualitatively and
quantitatively normal spermatogenesis (Nieschlag et al.,
1999). FSH acts through binding to a specific receptor
(FSHR) that belongs to the G protein-coupled receptor
family (Simoni et al, 1997). The FSHR gene spans a
region of 54 kb on chromosome 2p21 (Gromoll et al,
1994) and consists of 10 exons. Exons 1-9 encode the
extracellular protein domain, whereas exon 10 encodes
the C-terminal portion, the transmembrane and intracel-
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lular domains (Gromoll et al., 1996). Mutation screening
of the FSHR gene revealed various single nucleotide
polymorphisms (SNPs) in the core promoter and in the
coding region (Gromoll & Simoni, 2005; Wunsch et al.,
2005). The two most common SNPs in the coding region
occur at nucleotides 919 and 2039 in exon 10, in which
A/G transitions cause amino acid exchange from threo-
nine (Thr) to alanine (Ala) at codon 307 and from aspar-
agine (Asn) to serine (Ser) at codon 680, respectively
(Simoni et al., 1997; Liu ef al., 1998). There is a tight
linkage between these polymorphic sites and the two
SNPs result in two major, almost equally common allelic
variants in the Caucasian population, Thr307-Asn680
(TN) and Ala307-Ser680 (AS), producing two distinct
receptor isoforms (Simoni et al., 1999). In women, it has
been shown that these polymorphisms are able to influ-
ence the sensitivity of the receptor for the hormone and
the levels of circulating FSH. In fact, FSH sensitivity
during the menstrual cycle and different cycle lengths is
observed, depending on the FSHR genotype (Greb et al.,
2005). Furthermore, a different need for FSH is seen in
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women during ovarian stimulation for in vitro fertiliza-
tion (IVF) techniques (Perez Mayorga et al., 2000; de
Castro et al., 2003). On the contrary, the significance of
these polymorphisms in men is still unclear. In particular,
studies in the German population initially showed no dif-
ference in the distribution of FSHR polymorphisms
between normal men and infertile men (azoospermic and
severely oligozoospermic; Simoni et al., 1999). A study in
a Korean population did not find an association between
FSHR polymorphisms and male infertility (Song et al.,
2001); on the contrary, another study analysing azoos-
permic men with high FSH concentrations reported a
different allelic frequency in these men with respect to
normozoospermic men (Ahda et al., 2005).

When we analysed fertile controls, normozoospermic
controls, general population, azoospermic men and differ-
ent groups of oligozoospermic patients, we found no sig-
nificant differences in allelic variants’ frequency and
genotype distribution between each category of subjects
(Pengo et al., 2006). Moreover, serum FSH concentrations
and other andrological parameters did not differ between
subjects with different genotypes within each group.
However, these inconsistent results, FSHR polymor-
phisms, might still have a role in some aspects of male
infertility. An exciting hypothesis is that FSHR polymor-
phisms may influence the response to FSH treatment
in oligozoospermic men, similar to what is observed in
women (Perez Mayorga et al., 2000). It is well known in
fact that, although FSH treatment might be effective in a
selected population of oligozoospermic men, the response
is variable and not completely predictive. In this study
therefore, we analysed the response of FSH treatment in
terms of sperm production on the basis of different FSHR
polymorphisms in a group of oligozoospermic subjects
with hypospermatogenesis and normal FSH levels.

Materials and methods

Subjects

The study was approved by the Hospital Ethics Commit-
tee and each participant gave his written informed
consent. A total of 105 infertile men were prospectively
recruited in the Centre for Male Gamete Cryopreservation
at the University of Padova from January 2006 to October
2008. The patients were randomly allocated to treatment
or non-treatment groups in a blinded fashion by third-
party true randomization in a 2 : 1 ratio using a random
number generator. Seventy subjects were treated with
recombinant FSH (Gonal F, Serono, 150 IU thrice per
week for 3 months), whereas 35 men were allocated
to the non-treatment group. The treatment group was
characterized by 28 subjects in homozygote AS/AS group,
28 in heterozygote TN/AS group and 14 in TN/TN group,
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whereas the non-treated group was characterized by 12
patients in homozygote AS/AS, 14 in heterozygote TN/AS
and 9 in TN/TN. In this study, it was not possible to have a
control group treated with placebo because the Hospital
Ethics Committee did not give its consent.

Based on previous studies aimed at identifying patients
with higher probability to respond to FSH treatment
(Foresta et al., 1998, 1999, 2000, 2002), inclusion criteria
were as follows: (i) a minimum of 1 year of infertility, (ii)
sperm count below 20 X 10%/mL as determined by at least
two semen analyses separated by an interval of 3 months;
(iii) normal plasma levels of FSH (range: 1-8 IU/L), lutein-
izing hormone (LH; range: 2—6 IU/L), testosterone (range:
10-29 nmol/L), prolactin (range: 10-25 ng/ml) and inhi-
bin B (>100 pg/mL); (iv) testicular cytology characterized
by hypospermatogenesis without maturative arrest.

Patients were excluded if they had (i) hypogonadotropic
hypogonadism or abuse of androgenic (anabolic) steroids,
(ii) undergone treatment with chemotherapeutic agents or
radiotherapy. Men with karyotype abnormalities and Y
chromosome long arm microdeletions (Ferlin et al., 2005)
were excluded.

Semen samples were obtained by masturbation; after
liquefaction at room temperature, semen volume, pH,
sperm concentration, motility and morphology were
determined following World Health Organization (WHO,
1992) guidelines for semen analysis.

Hormone assays

Blood sample was collected in the fasting state between
08.00 and 10.00 h. Serum FSH, LH, total testosterone and
oestradiol were evaluated by commercial electrochemilu-
minescence immunoassay methods (Elecsys 2010; Roche
Diagnostics, Mannheim, Germany). For all parameters,
the intra- and inter-assay coefficients of variation were
<8% and 10%, respectively.

Inhibin plasma concentrations were measured by a
solid-phase sandwich enzyme-linked immunosorbent
assay (ELISA) specific for the dimeric inhibin-B form
(Serotec, Oxford, UK). Assay sensitivity was 15 pg/mL
and the inter- and intra-plate coefficients of variation
were 6.4% and 6.8%, respectively.

Fine needle aspiration cytology

The testicular structure was analysed in all patients before
starting FSH treatment by means of bilateral fine needle
aspiration cytology (FNAC; Foresta & Varotto, 1992;
Foresta et al., 1992, 1995). The methods of aspiration and
cytological analysis have been described previously (Foresta
& Varotto, 1992; Foresta et al., 1992, 1995). Briefly, testicu-
lar aspiration is performed with a 23-gauge (0.6-mm)

© 2010 The Authors

2 Journal compilation © 2010 European Academy of Andrology « International Journal of Andrology 33, 1-7



R. Selice et al.

butterfly needle attached to a 20-mL syringe. The retrieved
material is placed on two or more microscopic slides for
each testis, stained with May—Grunwald and Giemsa stains,
and examined under a light microscope at magnifications
of X125, x400 and %1250, counting at least 200 spermato-
genic cells (spermatogonia, primary and secondary sperma-
tocytes, early and late spermatids and spermatozoa) per
smear and the interposed Sertoli cells. The cell number is
expressed as a percentage. Only subjects showing hyposper-
matogenesis without maturation disturbances (reduced
number of germ cells which are, however, in normal rela-
tive percentages) were included in this study. All patients
underwent ultrasound scanning of the testis to evaluate tes-
ticular size and morphology before undergoing testicular
aspiration and at the end of FSH treatment.

FSHR gene polymorphisms

Genomic DNA was extracted from peripheral blood leuco-
cytes using DNA Isolation Kit for Mammalian Blood,
according to the manufacturer’s protocol (Roche Diagnos-
tics, Indianapolis, IN, USA).

In all subjects, the polymorphisms at positions 919 and
2039 (codons 307 and 680) were analysed by restriction
fragment length polymorphism, as described previously
(Sudo et al., 2002; Pengo et al., 2006).

Statistical analysis

Data in Tables 1-3 are presented as mean =* standard
deviation (SD). Differences among the three groups were
evaluated by unpaired two-sided Student’s t-test, whereas
differences between basal (T,) and the end of FSH
therapy (T5) were evaluated by paired two-sided Student’s
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t-test. Comparisons of proportion of responders between
treated subjects and non-treated subjects and among three
genotype groups were performed with Chi-squared test.
p-values <0.05 were considered statistically significant.

Results

Table 1 reports the data on sperm parameters, reproduc-
tive hormones and testicular volume (considered as a
mean) in the 70 treated subjects before (T,) and after
FSH therapy (T5) and in 35 non-treated subjects before
and after 3 months. The baseline data were similar in
patients of both the groups. After 3 months of treatment,
we observed significant increase in total sperm count
(p < 0.0001), sperm concentration (p < 0.005), percentage
of normal morphology forms (p < 0.05), forward (A+B)
motility (p < 0.05) and total motile sperm (p < 0.005) in
the treated group. Fjaculate volume and mean testicular
volume did not change. Inhibin B and FSH plasma levels
increased significantly after treatment (p < 0.0001).

Non-treated subjects showed no statistically significant
difference in any parameter evaluated.

The clinical and hormonal data of the 70 subjects sub-
divided on the basis of FSHR genotype characterization
are summarized in Table 2 and show that at baseline
there was no statistically significant difference among the
three groups considered (homozygote AS/AS, homozy-
gote TN/TN, heterozygote TN/AS).

Table 3 summarizes the characteristics before and after
3 months of FSH treatment in the three groups. Subjects
in homozygote AS/AS for FSHR showed a statistically
significant increase in total sperm count (p < 0.005),
sperm concentration (p < 0.005), percentage of normal
morphology (p < 0.05), total motile sperm (p < 0.005),

Table 1 Characteristics of the 70 treated subjects pre- (To) and post- (75) follicle-stimulating hormone (FSH) therapy and of the 35 non-treated

patients at basal and after 3 months

Treated group (n = 70)

Non-treated group (n = 35)

Before FSH treatment (7o) After 3 months FSH treatment (Ts) Basal After 3 months
Ejaculate volume (mL) 3.1+1.7 34+15 33+1.7 35+1.7
Sperm concentration (10%/mL) 40+4.2 86+ 11.3° 38+4.0 41 +42
Total sperm count (10%) 10.6 + 10.6 24.0 + 28.1° 106 +11.4 11.7+11.9
Forward (A+B) motility (%) 208 £ 154 255+ 17.7¢ 20.1 £ 16.3 216+ 169
Normal morphology (%) 13.7+6.9 15.9 + 8.4¢ 13364 11.9+£6.0
Total motile sperm (10°) 39+5.1 86+ 12.1° 3952 33+6.0
FSH (1IU/L) 50+1.8 6.6 + 2.0° 49+20 51+23
LH (IU/L) 44 +1.7 43+16 41 +15 43 +1.7
Testosterone (nmol/L) 159+54 16.2 +5.8 16.1+5.8 16.4+59
Qestradiol (pmol/L) 96.1 +42.5 933 +529 95.9 + 40.3 92.4 +43.2
Inhibin B (pg/mL) 127.3 £ 254 184.0 + 44.8% 122.0 £ 20.2 117.0 £ 324
Testicular volume (mL) 13.5+34 141 +36 13.4 +3.8 13.6 +3.6

3 < 0.0001 vs. To; °p < 0.005 vs. To; p < 0.05 vs. To.
LH, luteinizing hormone.
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Table 2 Basal characteristics of the 70 oligozoospermic subjects subdivided on the basis of follicle-stimulating hormone (FSH) receptor genotype
characterization

Sperm concentration Total sperm Testosterone Testicular

(10%/mL) count (109 FSH (U/L) LH (U/L) (nmol/L) Inhibin B (pg/mL) volume (mL)
AS/AS (n = 28) 33+35 8.6 +83 48+ 1.2 41+15 153 +55 129.1 £ 246 13.9+4.2
TN/AS (n = 28) 39+43 11.1+11.6 58+20 44+ 18 16.2 £ 5.1 117.0 £ 20.8 13.5+ 3.3
TN/TN (n = 14) 51+48 129+ 127 43+ 1.8 42 +19 16.6 + 4.8 120.1 £ 241 13.7£3.2

LH, luteinizing hormone.

Table 3 Characteristics of the 70 subjects, subdivided on the basis of follicle-stimulating hormone (FSH) receptor genotype pre- (To) and

post- (T3) FSH therapy

AS/AS (n = 28)

TN/AS (n = 28) TN/TN (n = 14)

To T3 To T3 To T3
Ejaculate volume (mL) 3.1+ 1.8 32+16 35+ 1.9 3.8+ 1.6 34+1.0 3.2+0.8
Sperm concentration (106/mL) 3.3+35 10.7 + 15.0° 39+43 7.6 +8.3° 51+48 6.4+7.5
Total sperm count (10°) 86 +83 26.6 + 30.8° 11.1+£11.6 24.7 + 28.5°¢ 129+ 12.7 173 +216
Forward (A+B) motility (%) 18.1+12.1 229+ 14.9 23.0+19.4 31.7 £ 20.5° 21.1+11.6 18.1 £ 14.1
Normal morphology (%) 12976 16.2 + 8.8° 139+73 16.8 £ 9.0 145 +53 139+64
Total motile sperm (109 3.1+39 8.0+ 8.3° 53+6.5 11.2 £ 15.8 3.3+ 3.6 49 + 8.6
FSH (IU/L) 48 +1.2 6.4+ 1.8° 5820 71+22° 43+18 6.5+ 1.5¢
LH (IU/L) 41+£15 4114 44 +1.8 43 +2.1 42+19 51«15
Testosterone (nmol/L) 15355 148 £ 54 16.2 £ 5.1 158+ 49 16.6 + 4.8 16.1 £ 4.9
Qestradiol (pmol/L) 96.5 + 40.6 93.3+£429 94.6 + 28.4 929 +31.3 99.0 + 49.3 98.4 + 25.8
Inhibin B (pg/mL) 129.1 £ 24.6 180.0 + 40.8° 117.0 £ 20.8 145.0 + 46.5¢ 120.1 + 241 124.5 + 38.6
Testicular volume (mL) 13942 14.8 + 4.17 13.5+3.3 141 £35 13.7 £3.2 13930

3 < 0.0001 vs. T ; Pp < 0.005 vs. To; p < 0.05 vs. To.

To , before FSH treatment; Ts , after 3 months of FSH treatment; LH, luteinizing hormone.

mean testicular volume (p < 0.001), inhibin B
(p < 0.0001) and FSH plasma levels (p < 0.0001).

Subjects in heterozygote TN/AS for FSHR showed a
statistically significant increase in total sperm count
(p < 0.05), sperm concentration (p < 0.05), forward
(A+B) motility (p < 0.05), inhibin B (p < 0.05) and FSH
plasma levels (p < 0.005).

Subjects in homozygote TN/TN for FSHR showed no
statistically significant difference in any seminal parame-
ters evaluated. Hormonal analysis demonstrated a signifi-
cant increase only for FSH plasma levels (p < 0.05).
Figure 1 shows individual parameters before and after
3 months of treatment of total sperm count and inhibin
B in the three genotype groups.

Successively, we have considered as a whole, patients who
presented at least one serine in position 680 (homozygote
AS/AS + heterozygote TN/AS) and we found that these
subjects showed a statistically significant increase in total
sperm count (9.9 + 10.1 X 10°in T, and 25.7 + 29.4 x 10°
in Ts; p < 0.0001), sperm concentration (3.6 = 3.9 x 10° in
T, and 9.2 £ 12.1 x 10°/mL in Ts; p < 0.005), forward
(A+B) motility (21.1 +17.3% in T, and 27.0 = 18.3%
in Ts p < 0.005), percentage of normal morphology
(13.2 £ 7.4% in Ty and 16.3 £ 8.7% in T5; p < 0.05), total

motile sperm (4.1 £ 5.5 x 10°in Tyand 9.1 + 12.7 x 10%in
T3; p < 0.005) and mean testicular volume (13.6 + 3.7 mL
in Tpand 14.5 = 4.0 mLin T3; p < 0.005). Hormonal analy-
sis demonstrated a significant increase for inhibin B
(124.0 £ 22.4 pg/mL in T; and 164.0 * 42.3 pg/mL in T5;
p < 0.005) and FSH plasma levels (5.0 £ 1.8 IU/L in Ty and
6.8 £ 2.0 IU/Lin T5; p < 0.0001).

Non-treated subjects divided into three groups based
on the FSHR genotype (homozygote AS/AS, homozygote
TN/TN, heterozygote TN/AS) showed non-statistically
significant difference after 3 months (data not shown).

Analysis of individual sperm parameters showed that
in the treated group, the percentage of subjects who
increased their sperm count after therapy, with a dou-
bling of total sperm count with respect to baseline
(responders), was 51.4% (36/70), significantly higher
with respect to non-treated subjects (4/35, 11.4%;
p < 0.0001).

In particular, in the treated group, the percentage of
responders in subjects in homozygote AS/AS group and in
subjects with at least one serine in position 680 was 19/28
(67.8%) and 33/56 (58.9%), respectively, significantly
higher compared with subjects in homozygote TN/TN
group (3/14, 21.4%; p < 0.05). In the non-treated group,
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Figure 1 Individual parameters before and after 3 months of treatment of total sperm count and inhibin B in three genotype groups. *p < 0.005

vs. To; #p < 0.001 vs To; °p < 0.05 vs. To.

the percentage of responders after 3 months in subjects
in homozygote AS/AS group was 8.3% (1/12), 14.3%
(2/14) for subjects in heterozygote TN/AS group and
11.1% (1/9) for subjects in homozygote TN/TN group,
without any statistically significant difference among the
three groups.

Considering the pregnancies obtained spontaneously
during the 3-month treatment period and during
3 months of follow-up after treatment, the pregnancy rate
14.8% (10/70). In particular, six pregnancies
occurred in subjects in homozygote AS/AS group (6/28;
21.4%), three pregnancies in the TN/AS group (3/28;
10.7%) and one pregnancy in the TN/TN group (1/14;
7.1%). In the non-treatment group, the pregnancy rate
was 4.6% (2/35). In the treated group, of 10 pregnancies,
8 occurred in the responder group and 2 in the non-
responder group. In the non-treatment group, of two
pregnancies, one occurred in the responder group and

was

another in the non-responder group. These percentages
were not statistically significantly different.

© 2010 The Authors

Discussion

In the past, we demonstrated that highly purified and
recombinant FSH could be an appropriate and valid treat-
ment of oligozoospermic patients only when FSH and
inhibin B plasma levels are in the normal range and the
testicular tubular structure is characterized by hyposperma-
togenesis without germ cell maturation disturbances
(Foresta et al., 1998, 1999, 2000, 2002). In fact, no efficacy
of FSH treatment is seen either when FSH plasma concen-
trations are higher than normal or when spermatogenic
arrest is present (Foresta et al., 1998, 1999, 2000, 2002).
Although this is an uncontrolled study, since is missing
of a control group treated with placebo, we show, confirm-
ing previous studies, that the treatment with recombinant
FSH can improve seminal parameters in selected oligo-
zoospermic patients with FSH plasma levels in the normal
range, which represent approximately 50% of oligozoo-
spermic men, and a testicular tubular structure character-
ized by hypospermatogenesis without germ cell maturation
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disturbances. This treatment in fact, in the group considered
as a whole, increases significantly sperm concentration, total
sperm count, forward (A+B) motility, percentage of normal
forms and the total number of sperm with forward motility.

Considering that a part of patients, although presented
FSH and inhibin B plasma levels in the normal range and
a testicular tubular structure characterized by hyposper-
matogenesis without germ cell maturation disturbances,
did not respond to FSH treatment, we have evaluated for
the first time the efficacy of FSH treatment in terms of
sperm production on the basis of different FSHR poly-
morphisms to identify a further parameter that is able to
predict the seminal response to FSH treatment. To this
aim, we divided subjects into three groups on the basis of
exon 10 FSHR genotype (homozygote AS/AS, homozy-
gote TN/TN and heterozygote TN/AS).

The distribution of 105 studied oligozoospermic men
with normal FSH levels, on the basis of FSHR, was 40
subjects in AS/AS (38%), 42 in TN/AS (40%) and 23 in
TN/TN (22%) groups. This finding is different with
respect to the data published in literature (Simoni et al.,
1999; Ahda et al., 2005; Pengo et al., 2006), in which in
infertile men, a higher frequency of N in position 680 has
been demonstrated. The finding of this study is singular
and would need a deepening that is beyond the aim of
this study. We could hypothesize that the difference could
depend on different characteristics of oligozoospermic
subjects studied; in fact, in this study, we have considered
only oligozoospermic men with normal FSH levels.

Our data show, for the first time in the male, that only
subjects with at least one serine in position 680 (homozy-
gote AS/AS and heterozygote TN/AS) had a statistically
significant improvement of seminal parameters and in
particular an increase in total sperm count, sperm con-
centration, forward (A+B) motility, percentage of normal
forms and total number of sperm with forward motility
after 3 months of FSH treatment. On the contrary, sub-
jects’ homozygote TN/TN showed no statistically signifi-
cant difference in any seminal parameter evaluated.

Moreover, when we evaluated individual sperm param-
eter, considering the percentage of subjects who increased
their sperm count after therapy, with a doubling of total
sperm count with respect to baseline (responders), we
found that the percentage of responders in subjects with
at least one serine in position 680 was significantly higher
than in subjects in homozygote TN/TN group.

The improvement in sperm number and quality in sub-
jects with at least one serine in position 680 could allow
some patients to undergo IVF embryo transfer or intra-
uterine insemination instead of intracytoplasmic sperm
injection. Furthermore, the improvement up to normo-
zoospermia observed in some cases might suggest the
possibility also of natural conception.

R. Selice et al.

In fact, we detected a higher number of, but not signif-
icantly increased, spontaneous pregnancies in subjects
with at least one serine in position 680 (16.1%) compared
with subjects in homozygote TN/TN (7.1%) group dur-
ing the 3-month period of therapy and during 3 months
of follow-up after treatment.

Nevertheless, the major contribution of this study is to
highlight further the physiological role of FSH in sper-
matogenesis and for the first time it supports a pharma-
cogenetic approach to the treatment of male infertility, as
has been demonstrated in the women.

In women, it has been suggested that these polymor-
phisms may influence basal serum FSH concentrations,
length and dynamics of menstrual cycle and may be a pre-
dictive marker to measure the ovarian response in assisted
reproductive technology programmes. In fact, it has been
previously reported that in women the FSH receptor S/S
in position 680 is associated with higher ovarian threshold
to FSH, decreased negative feedback of luteal secretion to
the pituitary during the intercycle transition and longer
menstrual cycles indicating that homozygous S subjects
may be resistant to FSH action (Greb et al, 2005). In
another study, it was reported that basal FSH levels were
significantly higher in women with S/S in position 680
and that the number of FSH ampoules required for suc-
cessful stimulation was significantly higher in the A/S and
S/S groups (Perez Mayorga et al., 2000). Other authors
found that in women undergoing controlled ovarian stim-
ulation cycle cancellations and poor response, there was a
higher prevalence of women homozygous for S 680 com-
pared with S/N and N/N patients (de Castro et al., 2003).
Indeed, a recent study has demonstrated that the amount
of exogenous FSH required for ovulation induction was
lower in the subjects who were homozygous A at position
307 and that in these subjects, the peak oestradiol levels
before and on the day of hCG administration for achieving
the successful treatment was significantly higher compared
with subjects who were homozygous T (Achrekar et al,
2009). Another study (Daelemans et al., 2004) conducted
in infertile women undergoing IVF demonstrated that the
group affected by ovarian hyperstimulation syndrome
(OHSS) tended to be more enriched in the S in position
680 than female patients treated by IVF but who never
developed OHSS, suggesting that the S in position 680 was
associated with a higher sensitivity to FSH. These results in
fact were unexpected because the frequency of the S in
position 680 was previously found to be increased among
poor responders to FSH stimulation.

Our findings seem to confirm in men what has been
demonstrated in the women. We hypothesize that also
men with at least one serine in position 680 have lower
sensitivity to FSH. In fact, in these subjects, their FSH
basal levels seem to be not sufficient for optimal stimula-

© 2010 The Authors

6 Journal compilation © 2010 European Academy of Andrology « International Journal of Andrology 33, 1-7



R. Selice et al.

tion of spermatogenesis that is improved by additional
FSH. This is not possible for TN/TN subjects because the
same FSH basal levels are already operating at their maxi-
mal potential on stimulation of spermatogenesis. It is
possible that these patients might benefit from higher
dose of FSH treatment, but in this study, we have utilized
a unique standard FSH treatment.

Several studies have demonstrated that FSHR polymor-
phisms are not associated with male infertility (Song et al.,
2001; Ahda et al., 2005; Pengo et al., 2006), showing an
almost equal genotype distribution among different FSHR
genotypes between azoospermic, oligozoospermic and
normozoospermic subjects. In this study, we provide new
evidence on possible application of FSHR polymorphisms
analysis by demonstrating that FSH treatment can induce a
significant improvement in seminal parameters only in a
subgroup of oligozoospermic subjects with defined FSHR
genotypes.

In conclusion, this study suggests for the first time that
the analysis of this gene might represent a valid pharma-
cogenetic approach in male infertility, confirming that
FSH treatment is not effective in unselected oligozoosper-
mic men and underlying the importance of strict criteria
for the selection of patients to be treated with FSH.
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