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HIGHLIGHTS

* Omega-3 fatty acids significantly increased testicular weights in rats.
» It significantly increased testicular and epididymis sperm cells counts.

* It maintained normal spermatogonial cell layers and induced active
spermatogenesis in the lumen of tubules.

* Itimproved testicular histoarchitecture.

Abstract: Cases of some grave side effects of some allopathic medicines used in treatment
of infertility has caused a global need for alternatives with minimal or no side effect, hence
the demand to evaluate the fertility enhancing potential of omega-3 fatty acids (O3FA) in
male rats. This study evaluated the fertility enhancing potential of omega-3 fatty acids
(O3FA) in male rats. Seventy-two sexually mature male albino rats 11-13 weeks of age,
weighing between 171 — 180 g were assigned into six groups (I — VI) fed graded doses of
O3FA. Administration of O3FA lasted twenty-eight days at 48 hour intervals. At the end of
the treatment, organosomatic index of testes, testicular and epididymis sperm cells counts
and testicular histology were assessed following standard methods. The actual and relative
testicular weights, testicular and epididymis sperm counts of all O3FA treated rats were
significantly increased (p < 0.05) when compared with the control group rats. The
photomicrographs of testes in O3FA treated rats showed normal spermatogonial cell layers
and active spermatogenesis with appearance of spermatids in the lumen of some tubules.
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The findings of this study depicts that O3FA possesses the potency of enhancing various
fertility indices in male rats with regards to absolute and relative testicular weights as well as
sperm counts.
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INTRODUCTION

Fertility is the latent ability of an organism to reproduce itself while infertility is the

incapability to conceive and carry a pregnancy to live birth. It is a worldwide medical and
social problem that affects above 10-15% of married couples [1]. The vertebrate
reproductive cycle depends upon delicate interrelationships between the sex hormones and
the pituitary gonadotropic hormones [2].
Male infertility is the male's incapability to cause pregnancy in a fertile female. It occurs due
to some disorders such as hormonal disturbances, low sperm production, poor sperm
quality and abnormal sperm function and others. Semen quality is used as an alternative
measure of male fecundity [3].

Researches have proven that certain nutrients can completely reverse infertility [4-5].
Allopathic medicines have proved to be the best in treating infertility cases but have shown
some grave side effects involving various vital organs of the body. Therefore, there is a
pressing need globally for alternatives with minimal or no side effect, hence the demand to
evaluate the potency of O3FA acids on male fertility. An understanding of the potency of
O3FA on the physiology of reproduction could be a suitable approach to handling
reproductive disorders that would not hinge on the use of allopathic medicine nor exogenous
hormones. More so, there is dearth of literature on the fertility effect of O3FA hence the
justification of this study.

Omega -3 fatty acids are a group of polyunsaturated fats found naturally in a wide
variety of foods and are unconditionally essential for many physiological processes,
including growth, vision, brain development, maintaining health through life, reproduction
and early foetal development [6].

Owing to the severally proven benefits of omega-3 fatty acids to human health and
reproduction, this study evaluated its potency of enhancing male fertility.

MATERIAL AND METHODS

Omega 3 fatty acid (91%) was purchased from Prevention Pharmaceuticals,
Lambertville, Michigan, USA. Other drugs were purchased from reputable pharmaceutical
shops.
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Procurement and management of experimental animals

Seventy-two adult male albino rats (with no history of prior use in any investigation)
were obtained from the Genetics and Experimental Animal Breeding Laboratory of the
Department of Zoology and Environmental Biology, University of Nigeria, Nsukka. The
ethical conditions and experimental protocol governing the use and conduct of experiments
with live animals were strictly observed as approved by the University of Nigeria, Nsukka
Senate Committee on Medical and Research ethics. The animals were hygienically housed
in stainless wire rat cages furnished with drinkers and faecal gathering trays, fed with
commercial growers’ mash (Vital Feeds, Grand Cereals Limited, Jos, Nigeria) and clean tap
water. The animals were allowed to acclimatize for two weeks before being used for the
experiment.

Experimental design

Seventy-two adult male albino rats were assigned into six groups | — VI. Rats in
various groups were treated as follow: | received 0.3 ml distilled water + 0.3 ml tween 80
(placebo), Il rats received 150 mg/kg O3FA, lll rats received 250 mg/kg O3FA, IV were
treated with 12.5 mg/kg mesterolene, V rats received 25 mg/kg CPP while VI rats were
administered 25 mg/kg CPP + 250 mg/kg O3FA. Administration of O3FA was for
twenty-eight days at 48h intervals.

Organosomatic index of testes

At day twenty-eight of the experiment the testes from some randomly selected rats at
various treatment groups were harvested, freed from adherent tissues and blood, and
weighed to the nearest milligram. The organ weights were reported as relative weights using
this formula: organ weight / body weight x100 [7].

Determination of testicular and epididymis sperm counts

The epididymis and the testes from some randomly selected male rats were harvested,
weighed and crushed differently in different mortars to release the sperm cells. The sperm
cells were counted using haemocytometer following the method described by [8].

Histological studies

Tissues samples of testes from the various groups of rats were fixed in 10% formol
saline and dehydrated in ascending grades of ethanol. Thereafter, sections were prepared
for light microscopy as described by [9].

Statistical analysis

One-way analysis of variance (ANOVA) was carried out on the data using the IBM
Statistics UK (version 20.0). The means were separated using Duncan’s new multiple range
test while differences in the means were considered significant at probability values less
than 5 % (p < 0.05). The results were presented as mean = SEM.
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RESULTS AND DISCUSSION

Effects of O3FA on organosomatic index, testicular whole weight and relative weight

The actual and relative testicular weights of the rats were shown in Table 1. The actual
and relative testicular weights of all treated groups were significantly higher (p < 0.05) than
the control group except for 12.5 mg/kg mesterolene-treated group which showed no
significant difference (p > 0.05) compared with control (Table 1).

Table 1. Effect of omega-3 fatty acids on organosomatic index (relative weight) of testes.

Groups Treatment Testis weight Testis relative

(9) weight (%)

I Placebo 1.57 £ 0.14° 0.93 £ 0.04*

I 150 mg/kg O3FA 2.58 + 0.27° 1.23 +0.08"

i 250 mg/kg O3FA 2.87 £ 0.42° 1.41+0.18"

\Y; 12.5 mg/kg 1.78 £ 0.13% 0.87 + 0.06°
mesterolene

Y, 25 mg/kg CPP 2.31+0.12" 1.77 + 0.05°

VI 25 mg/kg CPP + 250 2.50 +0.16° 1.79 £ 0.05°
mg/kg O3FA

Organosomatic indices (organs to body weight ratio) gives information on harmful effect
of chemicals in organism, alterations in nutritional and energy status [10-12]. The observed
significant increase (p < 0.05) in testes relative weight of the O3FA-treated rat’s consonants
with the result of [13], who explained that increase in the mean testicular weight of the
treated rats could be due to the increased activity in their testes, which may include
increased testosterone secretions [13]. Thus, the non-significant increase in testes relative
weight of CPP + O3FA treated rats observed in this study indicate an increase in testicular
activity caused by O3FA. Sperm number and normal testicular histology are indices of
fertility [13].

Effects of O3FA on testicular and epididymal sperm counts

There was a significant increase (p < 0.05) in testicular and epididymal sperm counts of
O3FA-treated rats compared with control. The O3FA-treated (groups B and C) rats showed
the highest testicular and epididymal sperm counts which were significantly higher (p < 0.05)
than the control. On the other hand, the least testicular and epididymal sperm counts were
observed in 12.5 mg/kg mesterolene and 25 mg/kg CPP (negative control) groups while the
rats treated with 25 mg/kg CPP + 250 mg/kg O3FA showed an improvement in sperm counts
than those that received 25 mg/kg CPP only (Table 2).
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Table 2. Effect of omega-3 fatty acids on testicular and epididymis sperm counts.

Groups Treatment Testicular sperm Epididymal sperm
count count
(x10°sperm /mL) (x10°sperm /mL)
I Placebo 35.78 + 1.00° 73.68 + 1.49°
I 150 mg/kg O3FA 46.17 + 1.47¢ 86.25 + 1.34°
" 250 mg/kg O3FA 57.76 + 1.41° 109.06 + 2.73°
v 12.5 mg/kg 3.39 £ 0.26° 13.25 + 0.24*
mesterolene
\ 25 mg/kg CPP 4.42 +0.24° 10.64 + 0.71°
VI 25 mg/kg CPP + 250 28.28 + 0.75" 42.13 +0.61°
mg/kg O3FA

The observed significant increase (p < 0.05) in testicular and epididymis sperm counts
of O3FA-treated rats confirm profertility property of O3FA. [14] Explained that observed
increase in sperm counts of treated rats was caused by an increased production of
testosterone and probably follicle-stimulating hormone (FSH) inclusive. Similarly, the
observed increase in sperm counts of the rats that received CPP + O3FA as compared with
the rats treated CPP only could be ascribed to a possible antioxidant and free radical
scavenger ability of O3FA.

Effects of O3FA on histology of testes

Photomicrographs of testes (Figure 1) of rats in group A showed intact seminiferous
tubules (st) containing sperm cells at various stages of development and Leydig cells in the
interstitium (arrows) with no visible histologic abnormality. Groups B (150 mg/kg O3FA), C
(250 mg/kg O3FA) and D (12.5 mg/kg mesterolene) showed normal spermatogonial cell
layers (white arrows) and active spermatogenesis with appearance of spermatids in the
lumen of some tubules (black arrows) which were more in B with the visible nuclear details.
Group E (25 mg/kg CPP) showed disorganization of the spermatogonial cell layers with
degenerative and necrotic changes of all cell types (arrows) and reduced presence of cells
in the lumen of seminiferous tubules. Group F (25 mg/kg CPP + 250 mg/kg O3FA) showed
karyorhexis of spermatogonial cells although there were sperm cells in the lumen of
seminiferous tubules. The photomicrographs of the testis from group E rats showed severe
depletion of the seminiferous germ cells. However, treatment with O3FA ameliorated this
effect in the group F rats. Spermatogenic cells were observed sloughing into the lumen in
groups E and F with more severity in E. Similarly, atrophy of seminiferous tubules occurred
in groups E and F with more severity in group E (Figure 1).
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Figure 1. Photomicrographs of the testes of experimental animals

A = Placebo; B = 150 mg/kg O3FA; C = 250 mg/kg O3FA; D = 12.5 mg/kg mesterolene; E = 25 mg/kg
CPP; F = 25 mg/kg CPP + 250 mg/kg O3FA,; st = seminiferous tubules

Histological studies revealed the pathological status of various body tissues and organs.
The observed normal spermatogonial cell layers and active spermatogenesis in O3FA
treated rats which were more in 150 mg/kg O3FA shows that it has the ability of improving
the histoarchitecture of the gonads in mammals. The photomicrograph of the group
administered CPP + O3FA showed reduction in severity of the adverse effects caused by
CPP treatment namely reduction in missing germ cell layers and reduction in atrophy of
seminiferous tubules, further confirms the observed increase in sperm count at the group.
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CONCLUSIONS

The findings of this study reveals that O3FA possesses the potency of enhancing

various fertility indices in male rats with regards to testes whole and relative weights and
sperm counts. It can also improve testicular histoarchitecture and function.
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