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ABSTRACT

Background: It is not clear what
concentration of alcohol constitutes male
fertility risk.

Aim: This study evaluates the impact of
chronic alcohol consumption on sex hormones
and semen indices in albino rabbits fed with
different concentrations of alcohol.

Materials and methods: The animals (aged
10-15 months) were divided into 5 groups of 6
animals each; groups 1, 2, 3, and 4 were fed
with 4%, 12%, 20% and 40% alcohol
respectively at 5ml/Kg body weight for 6
weeks, while group 5 served as control. Serum
sex hormones were assayed using automated
chemistry analyzer (MINI VIDAS). Semen
analysis histomorphological studies were
done using standard methods. The means were
compared using Students' T-test and Pearson
correlation was used to correlate the
measured parameters with concentrations of
alcohol administered.

Results: Results showed that serum
testosterone, LH and FSH were significantly
lower (P<0.001) in all alcohol treated groups
than control. Sperm count and motility were
also significantly lower (p<0.001) in all
treated groups than control. Testosterone (r=-
0.761, P<0.001), FSH (r =-0.775, P<0.001), LH
(r=-0.778, P< 0.001), sperm count (r=-0.880,
P<0.001) and motility (r= -0.911, P<0.001)
correlated negatively with increasing
concentrations of alcohol. The
histomorphological examination of the testes
and epididymis in groups 2, 3 and 4 showed
moderate to severe histomorphological
changes.

Conclusion: Chronic ingestion of alcohol in
high percentages had deleterious effect on the
male sex hormones, testes and epididymis
which could affect fertility potential. A careful
use of high concentrations of alcohol is
suggested.

Key words: Alcohol, testosterone, LH, FSH,
fertility.
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INTRODUCTION

Alcohol is second to nicotine as the most
commonly used drug in most societies and
may contribute to organ damage and
infertility in the male chronic consumers.
Alcohol abuse has constituted some public
health challenges all over the world." Alcohol
may exert a powerful influence on the
development of male infertility, since about
42% of males with infertility were reported
to be chronic alcohol consumers’ which may
suggest that excessive alcohol is one of the
many causes of infertility’ There is an
increasing body of evidence suggesting
considerable decline in sperm counts and
volume. A meta-analysis of 61 studies from
1938 to 1991 showed that there was a 58%
decline in sperm count and 20% decline in
sperm volume in the last 50 years was
observed.*’ Recent studies had evaluated the
effect of a fixed concentration of alcohol on
sex hormones by feeding experimental
animals (rats) with 30% v/v ethanolatadose
of 2g/kg body weight for 4, 8 and 16 weeks.”’
Some authors reported that exaggerated
intake of alcoholic beverages account for
their toxic/side effects.”” It is however not
clear what constitutes exaggerated alcohol
consumption since several studies on alcohol
toxicity either had used fixed concentration
of alcohol, different volumes or relied on self-
reported volumes in human studies.

Infertility may be due to abnormalities of the
reproductive system that impairs the body's
ability to perform the basic function of
reproduction.”” Infertility is not just a
woman's concern but a problem with the
male could be the sole cause, or a
contributing cause of infertility in about 40
percent of infertile couples.” Male infertility
accounts for 40-50% of infertility among

couples and is mainly due to deficiencies in
the semen and semen quality. The quality of
semen could be used as an important
measure of a male's ability to produce off
springs. It has been reported that men who
drink alcohol regularly are more likely to
have erection problems. Long term alcohol
consumption has been implicated in
permanent impotency.”" In both men and
women, the hormones regulating
reproduction form a complex and finely
controlled system that affects many cells in
the body. The male reproductive system
consists of three parts: the brain region called
the hypothalamus, the anterior pituitary and
the testes.” Alcohol is able to diffuse into all
tissues and affects their vital functions
because of its amphiphilic property.*”’

There is controversy regarding the effect of
alcohol consumption on fertility, whereas
some studies have shown a relationship
between alcohol and infertility, it is not
however clear what concentration of alcohol
consumption is detrimental to fertility."”"
Some have also reported that consumption of
low concentrations of alcohol may have no
deleterious effect on fertility, but moderate
consumption on the other hand may have
slight alterations in sperm maturity, while
chronic consumption may lead to impaired
sperm developmentin 20% of cases." But the
concentrations of alcohol that could be
described as low, moderate or high has not
been well defined. This study seeks to
evaluate the impact of chronic alcohol
consumption on sex hormones, semen
indices and testicular morphology in albino
rabbits fed with fixed volume but different
concentrations of alcohol over a period of
time.

The Nigerian Health Jowrnal, Volume 1€ No 4, October to December, 2018

A Publication of Nigerian Medical Assoclation, Rivers State, Nigerin

www.tnhjph.com

149



Chronle Alcohol cMsmpth on Sex Hormongs n Malg Rablbits, Osabuohign D.O., Enolepie MA.

MATERIALS AND METHODS

Thirty male adult albino Rabbits
Oryctolaguscuniculus aged 10 to 15 months
weighing between 1.2 to 1.9 kg were used for
this study. The rabbits were purchased at the
cattle market Aduwawa, Benin City and they
were housed in the animal house at
Pharmacology Department, University of
Benin, Benin City between January and
March 2015. The animals were allowed to
acclimatize for a period of two weeks and
were treatment for six weeks. The animals
were provided with water and commercially
available feeds ad libitum, the feed was
supplied by Bendel feed and flower mill,
Benin City. The alcohol for treatment
remained in the laboratory under natural
condition of temperature (21 °C - 22°C). At
the end of the acclimatization period the
animals were divided into five groups of six
animals each.

The experiment consisted of administering
5ml/kg body weight of 4%, 12%, 20% and
40% ethanol obtained from the dilution of
43% ethanol. The animals were divided into
five groups of six animals each: group 1 was
treated with 4% ethanol, group 2 12%, group
3 20% and group 4 received 40% ethanol
while group 5 received no alcohol treatment
(control).

The alcohol was administered by gavage once
daily (in the morning) for six consecutive
weeks. Animals were sacrificed thereafter
and blood, semen samples and tissues were
collected from the rabbit.

Ethical consideration

The experimental protocol was reviewed and
approved by the ethical committee
(EC/FP/015/11, dated 2™ October, 2015) of

the Department of Pharmacology, University
of Benin, Nigeria.

Blood Collection: Blood samples were
collected from the animals using cardiac
puncture (10). The animals were
anaesthetized using chloroform, each animal
was placed on its back on a solid surface; a'v
shaped' cutwas made in theabdomen so asto
allow easy access to the heart, a 25G needle
and a 20ml syringe were used to collect blood
directly from the heart. Blood samples were
collected into plain specimen bottles and
were allowed to clot for about six hours at
room temperature. The specimens were
centrifuged at 3000rpm for 5minutes, the
serum was separated into another plain
container and kept frozen at -20°C until was
analyzed.

Semen Collection

Semen analysis was performed on all
animalsat the end of the treatment periods.
The semen was collected directly from the
epididymis after the animals were sacrificed.
The epididymis was incised and epididymal
fluid collected and was used for semen
analyses using the Neubauer counting
chamber.”

Histomorphological evaluation

After the animals were sacrificed, the testes
and epididymis were harvested and
immediately fixed in 10% neutral buffered
formalin solution. The tissues were taken to
the histopathology laboratory at the
University of Benin Teaching Hospital. Using
standard operating procedures, tissues were
dissected and introduced into labelled tissue
cassettes. The thickness of tissues did not
exceed 3-5mm. Tissues were then processed
using automatic tissue processor (Leica
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TP2010, Germany) for 18hours. The
processor passed the tissues through the four
stages of tissue processing namely: fixation,
dehydration, clearing (dealcoholisation) and
impregnation (infiltration). The tissues were
then embedded in paraffin wax using the
Leica automatic tissue embedder and
sectioned to get ultra-thin sections of
S5microns using the thermos scientific semi-
automated rotary microtome (Leica
Microsystems, Nussloch, Germany). Tissues
were floated out from the thermos scientific
digital floating bath on frosted end pre-
labeled slides and dried on the thermos
scientific digital slimline hot plate. Tissues
were further dried in the hot air oven
overnight and stained with Haematoxylin
and Eosin stains to show the general tissue
structure. Stained slides were mounted in
DPX and allowed to dry before viewing under
the microscope using x10 and x40
magnification.

Sample Analysis

Male sex hormones (testosterone, FSH and
LH) were assayed using automated
chemistry analyzer (MINI VIDAS, Marcy
I'Etoile, France). Semen analysis was done
according to WHO standard manual while
histomorphological studies were conducted
usinglight microscopictechnique.

Statistical Analysis

Statistical analysis was carried out using the
Statistical Package for Social Sciences (SPSS)
version 20.0 (Chicago-IL, USA). Results were
expressed as Mean #* Standard deviation,
Student's t-test was used to compare the
means of two groups while One way Analysis
of Variance (ANOVA) was used for comparing
means to determine if there was significant
difference between more than two groups.

Pearson Correlation coefficient was used for
determining relationship between measured
parameters and increasing concentration of
alcohol.

RESULTS

The results are as shown in tables 1, 2, 3and 4
while figures 1 and 2 show the
histomorphological changes in both right
and left testis of control and treated rabbits.
The animals were all weighed before and
after the completion of the experiment
before they were sacrificed. There was a
significant reduction in the weight of the
rabbits fed with 12%- 40% alcohol but the
rabbits that were fed with 4% alcohol
(P<0.058) and controls (P<0.000) had
significant weight gain (tablel). Compared
with the control, animals fed with 12-40%
alcohol had significantly decreased
(P<0.001) levels of LH, FSH and testosterone
(table 2), while there was no significant
different between those fed with 4% alcohol
and the control. The sperm count and
motility of the rabbits fed with 12%- 40%
alcohol were also significantly reduced
(P<0.001) when compared with the control
(table 3). There was no significant decrease
in the count and motility of the animals fed
with 4% alcohol compared with controls.
There was a negative correlation between
increasing concentrations of alcohol and
serum levels of FSH (r=-0.775; P< 0.000), LH
(r=-0.778; P<0.000) and testosterone (r= -
0.761; P< 0.000) (Table 4). Negative
correlation was observed between
increasing concentrations of alcohol and
sperm count (r= -0.880; P<0.000) and
motility (r=-0.911; P<0.000) (table 4).
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Table 1: Comparison of weight of rabbits
before and after alcohol treatment (Mean *

Standard deviation).

Mean initial weight Mean weight after
(kg) treatment (kg) p-value

4% Alcohol 1.55(0.05) 1.67(0.15) 0.058
(1.45-1.65) (1.38-1.96)

129 Alcohol 1.68(0.1) 1.63(0.10) 0.542
(1.48-1.88) (1.43-1.83)

20% Alcohol 1.68(0.07) 1.48(0.07) 0.01
(1.53-1.83) (1.33-1.63)

40% Alcohol 1.82(0.07) 1.48(0.05) 0.001
(1.67-1.97) (1.38-1.58)

Control 1.28(0.10) 1.78(0.12) 0.001
(1.08-1.48) (1.54-2.03)

Standard deviation and confidence interval
arein parenthesis.

Table 2: Serum testosterone, LH and FSH
levels in animals fed with different
concentrations of alcohol and controls
(mean(SD))

4% Alcohol - 12% Alcohol  20% Alcohol  40% Alcohol - Control »
FSH(mU/ml) 033043 0230020  021005) 015002  039(014¢ 0001

(023-043)  (018-0.28) (0.11-031) (0.10-02) (0.24-054)
LHmU/mL) 026005} 019(005)  015005) 012000  031(004): 0001

(021031)  (009-029)  (005025) (012012  (021-041)
Testosterone  1.68(0.73)*  0.89(04) 044(0.17)>  041(005)>  171(039)* 0001
(ng/mL) 095263)  (001-177)  (010078)  (036046)  (093-249)

Means with different superscripts indicate
levels of significant: c=p=0.05;
b=p<0.001;a=p>0.05. Standard deviation
and confidence interval are in parenthesis.

Table 3: Effect of different concentrations of
alcohol on semen countand motility

Group 1
49 Alcohol

Control Pvalue

0%Alcohol

Group 2
12% Alcohol

Group 3
209 Alcohol

Group 4
409 Alcohol

Count 90.33(104)  8300241)>  3533(133)c  17.00(61)c  9533(133)* 0.01
(105/ml)  (695-1111)  (348-1312)  (858-621)  (47-293) (68.6-122)
Motility ~ 75.00(7.88):  5800(284)c  29.33(43)c  20.00(38)c  7333(10.7)*  0.001
%) (592-908)  (523-637)  (207-380)  (12-27.6) (51.9-94.7)

Means with different superscripts indicate
levels of significant: b=p=0.05;
c=p<0.001.Standard deviation and

confidence interval are in parenthesis.

Table 4: Pearson correlation coefficient of
measured variables with increasing
concentrations ofalcohol.

PARAMETERS R - VALUE P - VALUE
FSH -0.775™ 0.001
LH -0.778" 0.001
TESTOSTERONE -0.761" 0.001
COUNT -0.880" 0.001
MOTILITY -0.911 0.001
WEIGHT -0.623" 0.001

Figure 1: (A) Cross section of the right testis
of control rabbit showing the stratified
seminiferous epithelium revealing some
visible cells of the spermatogenic series. (B)
Group 4 right testis showing hypocellularity,
reduction in cells of the spermatogenic series
as a result of degeneration, sloughing and
shortening of seminiferous epithelium. An

The Nigerian Health Jowrnal, Volume 1€ No 4, October to Decenmber, 2018

A Publication of Nigerian Medical Association, Rivers State, Nigeria

www.tnhjph.com

152



Chronic Alcohol Comsumption on Sex Hormones in Mal RAbbIES, Osabuohien D.O., Enokpae M.A.

area of vascular haemorrhage in the testis is
observed. (C)group 3 left testis showing
disruption to the seminiferous tubules
epithelium. (D)sections of the seminiferous
tubules are fairly circular or oval in outline,
transverse and longitudinal sections
respectively with prominent stratified
seminiferous epithelium revealing some
visible cells of the spermatogenic series, no
histological disruption was seen. (x400
magnification, Haematoxylin and Eosin
stained).

Figure 2: (E Control epididymis showing
some tubules are filled with spermatozoa,
normal features with epithelium well
defined, (F) Group 4 left epididymis showing
visible atrophy, there is observable epithelial
disruption and an area of vascular
haemorrhage, (G) group 3 left epididymis
showing marked atrophy of the cellular
content, decrease in size of the seminiferous
tubules and reduced spermatogenesis is
observed. (H)group 1 left epididymis

showing normal epithelial. (x400
magnification, Haematoxylin and Eosin
stained).

DISCUSSION

It was observed from this study that chronic
consumption of alcohol resulted in weight
loss, decreased levels of testosterone, LH,
FSH, sperm count and motility when
compared with control. This observation is
consistent with previous studies."”™*’
Contrary to earlier belief that alcohol may be
used as efficiently as fat and carbohydrate as
energy source, it is now known that the
progressive substitution of carbohydrate
with alcohol in an otherwise balanced diet
leads to decrease in body weight.” It was
reported that the addition of 90g of alcohol to
the daily diet increased the daily energy
expenditure by 7% and inhibitlipid oxidation
by the ingestion of additional alcohol to 50%
of calorie.” One of the proposed mechanisms
responsible for the apparent loss of alcohol
derived energy is the existence ofisoenzymes
of alcohol dehydrogenase (ADH), which is a
cytolic enzyme responsible for alcohol
metabolism. In order to bring about the
oxidation of ethanol, ADH converts its
cofactor nicotinamide adenine dinucleotide
(NAD+) to NADH. The energy rich molecule
donates electron to the electron transport
chain in the mitochondria membrane, which
in turn lead to the synthesis of adenosine
triphosphate (ATP). Because the ADH-
mediated ethanol oxidation is located in the
cytoplasm, the NADH formed cannot pass
through the mitochondria membrane.
Therefore, the cellular redox potential is
altered when ethanol is metabolized.”
Chronic alcohol intake does not only affect
micronutrient uptake in the small intestine
but may also impair the absorption of
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macronutrients. Studies have indicated that
absorption of amino acids, lipid and glucose
in the intestine is markedly impaired when
alcohol is chronically consumed.”*” Alcohol
consumption and potential changes in
dietary habits have also been reported.”
There was no significant decrease in body
weight in animals in group 2 but a significant
(p<0.000) increase in body weight of animals
in the control group was observed (table 1).

It is not clear whether the impact of alcohol
administration on male fertility potential is
dependent on the concentration of alcohol
consumed. Previous study had reported a
decrease in male sex hormones in
experimental animals fed with fixed
concentration (30% v/v) of alcohol and the
measured sex hormones were determined at
three different phases such as 4, 8 and 16
weeks.” Decreased levels of sex hormones in
both acute and chronic alcohol
administration were observed”’ The present
study evaluated the effects of chronic
consumption of different concentrations of
alcohol on sex hormones and testicular cells.
Our data indicated that chronic consumption
of alcohol in concentrations above 4%
resulted in decreased sexhormone levels.

Testosterone and FSH are required for the
successful germ cell development in the
testes. In normal physiological condition,
decreased level of testosterone causes
activation by feedback mechanism via the
long loop of the hypothalamus leading to the
release of gonadotropin releasing hormone
(GnRH) which then stimulates the anterior
pituitary to secrete LH. LH stimulates the
secretion of testosterone and FSH.””** From
the data presented in this study, it shown that
testosterone, LH and FSH were lower than

normal indicating that chronic alcohol
consumption above 4% suppressed the
synthesis of the measured hormones at the
levels of the hypothalamus, the anterior
pituitary and the testes. In addition, the
histomorphological studies of the testes and
epididymal cell showed that adverse
morphological changes occurred in rabbits
fed with 12-40% alcohol while those fed with
4% alcohol and the control group had no
observable morphological abnormality. This
study therefore has identified the mild,
moderate and high concentrations of alcohol
that may be harmful to male fertility
potentials. In human studies, low levels of
testosterone were reported in both moderate
and chronic alcohol consumption,”* this
corroborates the findings in this study that
alcohol has a direct toxic effect on the testis
which led to decreased seminiferous tubular
function (figures 1 and 2). The observed
decreased in LH and FSH levels in these
studies implied that alcohol acted not only on
the testes but also on the hypothalamic-
pituitary axis.” The observed results are not
consistent with some authors who reported
increased levels of LH and FSH in alcohol
consumers. They opined that feedback
mechanism of decreased testosterone on the
hypothalamic-pituitary-gonadal (HPG) axis
resulted in an increased level of FSH and
LH.**"**** The significant decrease in sperm
count and sperm motility of 12-40% alcohol
treated animals in this study is an indicator of
decreased levels of sex hormones and
impaired testicular function.

CONCLUSION

This study has demonstrated that chronic
consumption of alcohol above 4% could
induce male infertility by acting directly on
the hypothalamic-pituitary-testicular axis
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thereby reducing the testosterone, FSH and
LH levels and sperm indices of the
experimental animals. A careful use of high
concentrations of alcohol is suggested.
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