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Abstract

Background

Infertility remains a highly prevalent global condition in the second decade of the
new millennium. Reproductive hormones determine sperm quality as they
initiate and maintain spermatogenesis. Hormonal imbalance can cause
abnormal sperm quality that can be treated by hormonal replacement therapy.
Objective

To assess the relationship between sperm quality and male reproductive
hormones among male partners with fertility complications attending CHUB.
Methods

The study was a descriptive cross-sectional, and a convenient sampling strategy
was used to recruit subjects at CHUB. Sixty-two male subjects with fertility
complications provided both semen and blood sample to analyze sperm quality
and reproductive hormones. Descriptive statistics were used to analyze data.
Results

Both FSH and LH showed a strong negative correlation with sperm count which
is more profound with FSH (r= -0.722) than LH (r= -0.545). Testosterone showed
a strong positive correlation with sperm count (r= 0.712). FSH and LH showed a
negative correlation with sperm motility which is more profound in FSH (r= -
0.312) than LH (r= -0.302). Testosterone also showed a positive correlation with
sperm motility (r= 0.360).

Conclusion

Our study found a correlation between sperm quality and male reproductive
hormones. We further suggest other studies to investigate predictive power of

male reproductive hormones.
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Background

Infertility remains a highly prevalent
global condition in the second decade
of the new millennium, affecting
about 186 million worldwide.[1] For
the several last decades, there is an
increase of infertility and clinical
presentation suggests the causes to
be hormonal in nature.[2] WHO
defines the term infertility as a failure
to conceive a child after frequent and
unprotected sexual intercourse for
12 months.[3,4] Many scientists
prefer the term sub fertility because
half of couples conceive without
intervention in the following 12-24
months.[5] Reproductive hormones
are important determinant of sperm
quality as they initiate and maintain
spermatogenesis.[6] Testosterone
participate in spermatogenesis by
acting on sertoli cells in seminiferous
tubules and surrounding peritubular
cells which increase sperm motility,
and cause negative feedback to the
LH and FSH.[7] Contrary, the levels
of FSH and LH are inversely
proportional to the sperm
morphology, motility and
concentration.[6]

Globally, infertility is estimated to be
10 %- 12% in couples. Female factors
related to 88.9% of the cases while
male factors related to 66% of the
cases.[8] The highest prevalence
found in Africa and Central/East of
Europe.[9] The study done by Dhont
et al (2011) about infertility in
Rwanda showed that male factors
contribute to 16%, female factors
contribute 31% and combination of
both male and female factors
contribute to 50% while 3% was
unexplained.[10] Multiple factors like

genetics, environment, dietary
factors and infections might cause
the infertility.[4] A study done in
Nigeria found the prevalence of
endocrine abnormalities of 7.3% in
men investigated for infertility,
hormonal abnormalities found in
22% of oligospermic males while 43%
of hormonal abnormalities found in
azoospermic males.[11]

The sperm cells are formed by
process of spermatogenesis. It starts
with mitotic division of stem cells
(spermatogonial stem cells) located
near to the tubules’ basement
membrane that produces two types
of cells: type A cells that replenish
the stem cells, and type B cells that
differentiate into spermatocytes. The
primary spermatocyte divides by
mitosis to produce two secondary
spermatocytes; and then secondary
spermatocyte divides by meiosis II
into two equally haploid spermatids
that transform into spermatozoa by
spermiogenesis. Semen are formed
by mixing of whitish fluid called
seminal fluid produced by seminal
vesicles and prostate gland with
sperm during ejaculation.[12,13]

Endocrine factors from brain highly
regulate testicular functions, and
hypothalamus-  pituitary-  testis
circuit is core unit for maintaining
endocrine balance and fertility.
Hypothalamus secrets Gonadotropin
Releasing Hormone that stimulates
pituitary gland to produce
gonadotropic hormones: LH and
FSH. Within testis, FSH and LH have
synergic effect to develop and
maintain testicular function; LH
regulates the synthesis of
testosterone in Leydig cells while
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FSH control spermatogenesis and
spermcytogenesis.[14] FSH acts on
seminiferous tubules directly and
stimulate production of leydig cells in
immature testis. FSH in combination
with LH and HCG potentiate leydig
cell’s testosterone production in
immature testis, but mediating
factors are yet known.[15-17]

Different techniques are used to
diagnose both male and female
factors of infertility. Female factors
should be diagnosed by
hysteroscopy, pelvic ultrasound,
antral follicle count and hormonal
measurement. Tests of male factors
include antisperm antibodies
screening, genetic tests, testicular
biopsy, hormonal measurement and
semen analysis. Semen analysis is
the major test ordered firstly by
clinician after consultation of male
partner, and reveal sperm count,
motility, morphology, volume,
viscosity and presence of leucocytes.
The normal results according to
WHO reference ranges predict that
the male may not be responsible for
infertility, and abnormal results for
semen analysis suspect male partner
for being infantile.[18,19]

WHO proposes the standardization of
semen analysis and its reference
values based on population-based
data. Clinical laboratory should
check the quality of semen analysis
test, follow standard procedure and
reference value for proper diagnosis
of infertility. Some infertility factors
are not tested by semen analysis. For
instance, the process of sperm
capacitation that occur during sperm
passage through female reproductive
tract involves mechanisms that

would lead to infertility if they are
impaired, they are not assessed by
semen analysis. Other clinical
information of sperms that are not
tested by semen analysis include the
presence of sperm surface proteins
responsible for binding to the zona
pellucida, penetration and egg
fertilization ability.[20]

The infertility of couple is associated
with negative social implication in
developing countries. Most parts of
Sub-Saharan Africa still have strong
desire for children, and infertility can
cause mental suffering.[1] In
Rwanda, men suffer as much as
women at community level and there
is positive correlation between those
suffering and low socio- economic
status. Men and women with high-
income status were reported to have
less suffering than low-income
couples.[10] WHO consider infertility
as major global health issue, and has
issued international standards for
infertility laboratory testing and
diagnosis.[1,21]

Male reproductive hormones
determine sperm quality through
initiating and maintaining
spermatogenesis.[6] Hormonal
imbalance can impair

spermatogenesis and result in
abnormal sperm qualities including
sperm concentration, motility and
morphology. Sperm abnormalities
cause male infertility which is a
frustrating and emotionally
devastating health condition.[22]
Infertility caused by hormonal
abnormalities can be treated by
manipulation of hormonal axis.[23]
However, no research done to reveal
the relationship between sperm
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quality and male reproductive
hormones in Rwanda. There is more
data on infertility in high-income
countries, but in  developing
countries, more research on
infertility are highly needed to
generate information important for
planning fertility interventions.(4)
This research aims to assess the
relationship between sperm quality
and male reproductive hormones for
evidenced- based management of
male infertility.

Methods
Study design

This study was cross sectional study
on the relationship between sperm

quality and male reproductive
hormones among male partners with
fertility = complications  attended

CHUB, in Huye district, Southern
province, Rwanda from 18th June to
06th September 2019.

Participants recruitment

A study recruited 62 adult male
patients attended Butare University
Teaching Hospital presenting with
fertility complications. Convenient
sampling strategy was used to recruit
participants.

Data collection

The participants requested not to
have sexual intercourse or
masturbate for 2-7 days prior to the
sample collection. The blood sample
was collected in red top tube with no
additive, and the participants
provided semen sample. The semen
produced by having sexual
intercourse with partner or

masturbation in private room. The
whole semen collected into plastic
container and brought to the lab
within 1 hour.

Laboratory testing

Semen were analyzed for count,
motility and morphology according to
WHO laboratory manual for the
examination and processing of
human semen, fifth edition. Semen
incubated for 30 minutes at 37°C.
The sperms were counted using
Neubauer counting chamber. The
dilution of 1:20 was used and
prepared by adding SO pl of semen to
the 950 ul diluent. The diluent was
prepared adding 50 grams of sodium
carbonate and 10 ml of 35% formalin
to the distilled water to make 1000
ml. Zero sperm count were
considered as azoospermia, less than
20x106 were considered as
oligozoospermia, and at least 20x106
were considered as normal sperm
count.

To examine the sperm morphology,
semen specimens were stained with
MGG and spermatozoa stained into
dark blue purple hue. Normal sperm
morphology for man was deliberated
at normal morphology greater than
or equal to 4% of total sperms
morphology.

To examine motility, the semen was
examined microscopically to
estimate motility of sperm cells. 10 pl
of semen was put on glass slide and
covered with 22x22 mm coverslip.
The slide was then examined
microscopically using 40x objective
lens. Motility was reported and
graded as rapid progressive motility,
slow progressive motility, non-
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progressive motility or immotility.
Normal motility for man was
deliberated at total motile greater
than or equal to 40%, and
progressive motility greater than or
equal to 32% of total motility.[24]

Testosterone, LH and FSH were
tested using solid phase enzyme-
linked immunosorbent assay (ELISA)
for quantitative determination of
hormones in serum by following
manufacturer’s protocol. LH and
FSH were reported in mlU/ml while
testosterone was reported in ng/ml.

Data analysis

Collected data were analyzed using
SPSS 25.0 to generate descriptive
and inferential statistics. Data was
firstly entered in Microsoft excel
2016 and imported in SPSS 25.0.
Pearson’s r was used to determine
the correlation between semen
quality and male reproductive
hormones. Statistical significance
was deliberated at P<0.05. The
graphs were plotted using Microsoft
excel 2016.

Ethical consideration

Data was collected after obtaining
ethical clearance from University of
Rwanda, College of Medicine and
Health Sciences and data collection
approval from the ethical committee
of Butare University Teaching
Hospital. Only patients who signed
informed consent form were included
in the  study. Confidentiality
maintained by using code numbers
and data only accessed by authorized
personnel.

Results

Sperms  were counted  using
Neubauer counting chamber, and
normal sperm count deliberated at
sperm count greater or equal to
20*106. Out of 62 tested subjects, 19
(31%) were azoosperimic (with no
sperm). 16 (26%) were
oligozoospermic (with sperm count
less than 20*106). 28 (43%) had
normal sperm count (with sperm
count greater or equal to 20*1069).

Sperm count

m Azoospermia

31% m Oligozoospermia

Normal sperm
count

Figurel. Sperm quality categories
according to sperm count

Sperm motility was tested, and
among tested subjects, 18 (29%)
were asthenozoospermic. 44 subjects
(71%) had normal sperm motility.

Sperm motility

B Sperm
count <40%

B Sperm
count >40%
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Figure 2. Sperm motility

Sperm morphology were analyzed
microscopically after staining with
May Grunwald Giemsa. Abnormal
sperm morphology in subjects were
deliberated at normal sperm
morphology less than 4% of total
sperm seen. All subjects had no
normal sperms greater than 4%;
however, 19 (31%) were azoospermic
with no any sperm in semen. The rest
of subjects, 43 (69%) had normal
sperm morphology.

Sperm morphology

m Azoospermia (No
sperm seen)

= Normal morphology
(>14%)

Figure 3. Sperm morphology

The semen and male reproductive
hormones were tested in 62 male
subjects. Among them, 18 (31%)
were azoospermia; 15 (24%) were
oligozoospermia; 17 (27%) were
asthenozoospermia, 10 (16%) were
normozoospermia and 1 (2%) was
oligo- asthenozoospermia. Referring
to the morphology, all tested subjects
had normal sperm morphology
according to the WHO semen
analysis manual handbook fifth
edition 2010 (Greater than 4% of
normal sperm count).

One subjects (estimated to be 2%)
had both oligozoospermia and
asthenozoospemia (few sperm count
with less motility). We categorized
sperm quality of all tested subjects

according to the sperm count and
sperm motility into 5 categories:

azoospermia, 19 (31%);
oligozoospermia, 15 (24%));
asthenozoospermia, 17 (27%);

normozoospermia, 10 (16%); and
oligo-asthenozoospermia, 1 (2%).

Sperm quality categories

= Normozoospermia
| Asthenozoospermia
Oligozoospermia

| Azoospermia

mQOligo-
Asthenozoospermia

Figure 4. Sperm quality categories

FSH and LH showed strong negative
correlation with sperm count which
is more profound with FSH (r= -
0.722, and p<0.05) than LH (r= -
0.545, and P<0.05). Testosterone
showed strong positive correlation
with sperm count (r= 0.712, and
p<0.05).

FSH and LH showed a negative
correlation with sperm motility which
is more profound in FSH (r= -0.312,
and p<0.05) than LH (r= -0.302, and
p<0.05). Testosterone showed a
positive correlation (r= 0.360, and
p<0.05).

FSH have strong positive correlation
with LH (r= 0.843, and p<0.05); while
both FSH and LH showed a negative
correlation with testosterone which
is more profound in FSH (r= -0.648,
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and p<0.05) than LH (r= -0.512, and positively correlated with sperm
p<0.05). Moreover, Sperm count was motility (r= 0.540 and p<0.05).

Tablel. Correlations between sperm count, motility, FSH, LH and
testosterone

VARIABLE COUNT | TESTO | LH FSH | MOTILITY
COUNT Pearson
Correlation 1 712 -.545" | -, 722" | .540™
Sig.(2-tailed) .000 000 |.000 |.000
N 62 62 62 62 62
TESTOST | Pearson
ERONE Correlation 712 1 -.512" | -.648™ | .360™
Sig.(2-tailed) .000 000 |.000 |.004
N 62 62 62 62 62
LH Pearson -.545* | -512" |1 843" | -.302"
Correlation
Sig. (2-tailed) .000 .000 000 |.017
N 62 62 62 62 62
FSH Pearson L7227 | -.648™ | .843" |1 -.312°
Correlation
Sig. (2-tailed) .000 .000 .000 013
N 62 62 62 62 62
MOTILITY | Pearson 540" | .360" |-.302" |-.312° |1
Correlation
Sig. (2-tailed) .000 .004 017 |.013
N 62 62 62 62 62

**, Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).
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Mean hormone levels in sperm quality categories
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Concentration

azoospermia oligozoospermia

Testo

asthenozoospermia Normozoospermia

Axis Title

FSH

Figure 5. The mean levels of testosterone, LH and FSH in sperm quality

categories

In azoospermic subjects, the mean
level of  gonadotropins  were
19.20mIU/ml and 12.45mIU/ml for
FSH and LH respectively. The mean
level of testosterone was 3.83 ng/ml.
In oligozoospermic subjects, the
levels of FSH and LH were 17.53
mlU/ml and 9.71mIU/ml
respectively, and testosterone was
4.19 ng/ml. In asthenozoospermic
subjects, the levels of FSH and LH
were 4.62mIU/ml and 4.27
respectively while the level of
testosterone was 5.34 ng/ml. In
normozoospermic subjects, the levels
of FSH and LH were 6.43 mlIU/ml
and 6.55 mlIU/ml while the level of
testosterone was 5.46ng/ml.

Discussion

Male reproductive hormones initiate
and maintain reproductive function,
and they are associated with sperm
quality.[6] In this study, found strong

negative correlation between sperm
count and gonadotropins; FSH (r= -
0.712, and p<0.05), and LH (r= -
0.512, and p<0.05). Our study
agreed with a study done by Ismael
et al. (2017) that found significant
negative correlation between serum
FSH and sperm count, and elevated
serum LH in azoospermia and
oligozoospermia compared to the
normozoospermia.[25] However, Dale
et al. (2005) found no detectable
endocrinopthy, and reported normal
serum level of FSH, LH and
Testosterone in most infertile men,
but the study was done only in male
with abnormalities in seminiferous
tubule.[26]

FSH and LH are synergic to develop
and maintain testicular function; LH
regulates the synthesis of
testosterone in Leydig cells while
FSH control sperimiogenesis and
spermcytogenesis.[14] Samal et al.
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(2012) found that high concentration
of FSH and LH in azoospermia and
oligozoospermia are to stimulate
leydig and  sertoli cells for
proportionate synthesis and
secretion of testosterone to enhance
spermatogenesis.[27] Abdalla et al.
(2009) proved the evidence of
increasing of FSH in azoospermia
due to the impairment of sertoli cells
functions, and result in decrease of
testicular activity. Decrease in
testicular activity cause alteration of
the normal feedback mechanism
regulating hormones secretion
between testes and hypothalamic-
pituitary axis.[28]

The study found a strong positive
association between sperm count
and serum testosterone (r= 0.712,
and p<0.05). Our findings are
supported by a study done by
Muhammad et al. (2008) found a
significantly decreased levels of
testosterone in azoospermia and
oligozoospermia compared to fertile
group.[5] The results are opposed to
the findings of Smith et al. (1985)
who found normal testosterone levels
in infertile men with Sertoli cell
syndrome,(29) and Ismael et al.
(2017) who found permissible levels
of testosterone in azoospermia and
oligozoospermia with the control
group of normozoospermia.[25] A
high level of testosterone is required
for sperm production, improved
motility and epididymis function. A
failure of pituitary gland to secret
and excrete FSH and LH disrupt
testicular function leading to
infertility.[16,25]

The study found negative correlation
between  sperm = motility and

gonadotropins, FSH (r= -0.312 and
P<0.05), and LH (r=-0.302 and
p<0.05). The results are supported
by a study done Panali (2017) found
a negative correlation between
gonadotropins and sperm
motility.[30] A study found positive
correlation between testosterone and
sperm motility (r= 0.36 and p<0.05).
The results are supported by a study
done by Meeker et al. (2013) who
suggested a positive association
between sperm = motility and
testosterone.|[0]

Regarding hormones, a study found
strong positive correlation between
FSH and LH (r= 0.84 and p<0.05).
This result is supported by a study
done by Turek et al. (1995) who
found increased serum levels of FSH
and LH (gonadotropins) that might
have disrupted spermatogenesis
leading to infertility caused by
decreased sperm count.[31] The
results are also supported by a study
done by Panali (2017) that found a
correlation between FSH and LH.[30]
A study found positive correlation
between sperm count and sperm
motility (r= 0.54 and p<0.05). This
result is supported by a study done
by Parinaud et al (2009) who found
progressive linear correlation
between sperm count and sperm
motility.[32]

Jungwirth et al. (2015) suggested
that screening of FSH, LH and
testosterone in infertile male should
be limited to abnormal semen
parameters;[33] However, our study
found significant correlation between
FSH, LH and testosterone with both
sperm count and sperm motility.
Meeker et al. (2013) suggested use of
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male reproductive hormones to
predict semen quality in
epidemiological studies due to the
very low participation rates of semen
quality studies.[6] Treatment with
hormone replacement therapy may
be effective for infertile men since it
can stimulate tubular function, and
hormonal measurement should
predict response to a treatment.[14]
Other studies should be done to
investigate effectiveness of hormonal
replacement therapy in Rwanda.

Limitations

A study was done in one referral
hospital in Rwanda located in
Southern province (Butare
University Teaching Hospital), and
should not generalized to whole
country.

Conclusion

Our study found correlation between
sperm quality and male reproductive
hormones. Gonadotropins negatively
correlated with sperm count and
sperm motility while testosterone
showed positive correlation.
Gonadotropins positively correlated
with testosterone, and sperm count
positively correlated with sperm
motility. The previous studies had
suggested use of reproductive
hormones to predict semen quality in
epidemiological studies, and in
investigation of neuro-endocrine
cause of infertility. However, an
increase of endocrinopathy in
infertile male rise the use of hormone
replacement therapy. We recommend
other study to investigate predictive
power of male reproductive
hormones measurement to predict

response to hormonal replacement
therapy.
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