Send Orders for Reprints to reprints@benthamscience.ae

Immun., Endoc. & Metab. Agents in Med. Chem., 2018, 18, 1-4 1

RESEARCH ARTICLE

Study the Effect of PG E; and PGF2a on Male Rat Reproductive

Functions

Ali Esmail Al Snafi'”, Khalid G. Al-Fartosi’ and Zainab Qasim Al-Yasiry®

'Dept. of Pharmacology, College of Medicine, and *Dept. of Biology, College Science, University of

Thi gar, Nasiriyah, Iraq

Abstract: This research was performed to investigate the effects of prostaglandins on the
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sexual functions of albino male rats. The effects of prostaglandins on LH, FSH, testoster-
one secretion and semen quality of the male rats were investigated. PGE; induced a
significant decline in the level of LH, FSH and testosterone levels. PGE; also induced
significant decline in the testis, epididymal and seminal vesicle weights. Furthermore,
PGE; caused significant reduction in sperm count, and significant decline in the viable

Dol: and malformed sperm percent. However, PGF,, did not affect these parameters.
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1. INTRODUCTION

Prostaglandins are found in most tissue and or-
gan. They are produced by almost all nucleated
cells. They are synthesized in the cell from the es-
sential fatty acids. An intermediate arachidonic
acid is created from diacylglyceol via phosolipids-
A2, then it produces prostaglandin D, E and F by
cyclooxygenase (COX) [1]. Prostaglandins modu-
lated many physiological activities including the
cardiovascular, gastrointestinal, genitourinary, en-
docrine, respiratory, and immune response. Fertil-
ity is achieved by events that are initiated within
the central nervous system and require the matura-
tion and function of a neural network that trans-
mits both homeostatic and external cues to the dis-
crete hypothalamic neuronal population that re-
leases gonadotropin-releasing hormone (GnRH)
from neuroendocrine terminals within the median
eminence into the pituitary portal vessels to con-
trol gonadotropins (luteinizing hormone, LH and

*Address correspondence to this author at the Dept. of pharmacol-
ogy, College of Medicine, Thi gar University, Nasiriyah, Iraq; Tel:
009647801397994; E-mail: aboahmad61@yahoo.com

1875-5222/18 $58.00+.00

follicle stimulating hormone, FSH) secretion [2].
The development of mice deficient in COX1
and/or COX2 has shown that COX2-null female
mice are infertile. In contrast, male fertility is not
affected in COX1- or COX2-mutant mice, sug-
gesting that different PGs exert different effects on
reproductive system [3]. PGE; injected into the
third ventricle of the rat brain induced the release
of LH into the general circulation and of GnRH
into the pituitary portal blood vessels. PGE; acts at
two main hypothalamic sites: the preoptic-anterior
hypothalamic region in which GnRH cell bodies
reside, and the tuberal region of the hypothalamus,
which contains the median eminence and GnRH-
releasing neuroendocrine terminals [4]. A single
injection of PGE, dose-dependently affected a
transient increase in mean LH concentration and
LH pulse amplitude, while, PGF,, did not affect
LH pulsatility. However, co-administration of
PGE; and PGF,, induced a significant suppression
of both the frequency and amplitude of LH pulses
[5, 6]. PGs also affected both steroidogenesis and
spermatogenesis, they adversely affected male
germ cell differentiation and induced sperm struc-
tural changes in mice especially in the acrosomal
apparatus and chromatin [7-9]. On the other hand,
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Table 1. Effect of Prostaglandins on LH, FSH and testosterone level when administered for 60 days in male rats.

Hormones level
Treatments
LH (mlU/mL) FSH (mIU/mL) Testosterone (ng/mL)
Control 1.86%+ 0.009 0.81*+0.032 30.19%+1.081
PGE, 1.81°+0.064 0.72°+0.016 25.49°+£2.037
PGF,, 1.86"+0.051 0.75*+£0.014 29.89% +1.380

Similar letter means not significant, b= < 0.05 compared with control.

Table 2. Effect of Prostaglandins on relative (g/100g bw) testis, epididymis, seminal vesicle and prostate weight when

administered for 60 days in male rats.

Treatments Testis Weight Epididymis Weight Seminal Vesicle Weight Prostate Weight
Control 0.012+£0.42° 0.004 +£0.20% 0.050 £0.35% 0.014£0.015*
PGE, 0.001 +0.30° 0.002 +0.16° 0.010+0.21° 0.001 +0.013°
PGF,, 0.021 £0.42° 0.005+0.17* 0.051 +0.26° 0.003 +£0.013°

Similar letter means not significant, b= < 0.05 compared with control.

nonsteroidal anti-inflammatory drugs which in-
hibit the synthesis of all PGs via inhibition of
cyclooxygenase (COX) enzyme, showed antian-
drogen effects and decreased the sperm count and
motility and also induced seminiferous tubules
damage, suggesting that some of PGs are essential
for normal reproductive functions [10-13]. How-
ever, although, prostaglandins regulated several
reproductive processes in the female, including
ovulation, fertilization, mediating LH-induced
progesterone synthesis, uteolysis, uterine contrac-
tion and parturition [14], but, their roles in the
male reproductive system, are poorly defined and
still controversial. This study was designed to in-
vestigate the effects of different prostaglandins on
male rat reproductive performance.

2. MATERIAL AND METHODS

Thirty six male rats were used in this experi-
ments, they were taken from lab animal house in
the college of science, university of Thi gar. They
were 9-10 wks old and weighing 170-180 gm.
They were housed for 2 wks before the experiment
to be adapted on the experiment environment. Wa-
ter and diet were offered ad. libtum. The tempera-
ture of the housing room was adapted to 25+3 C,
with 12 hr day/12 hr darkness. Males were divided
into 3 groups. The 2™ and 3" groups were given
PGE, 12.5 pg / kg and PGF», 50 pug /kg bw respec-
tively as a single daily dose for 60 days. The first

group was given the vehicle for the same period to
serve as a control. The volume of dose is adjusted
to 0.2 ml/rat. After the treatment periods, males in
each group were anesthetized with ether, blood
samples were collected by cardiac puncture, scro-
tum was open, the right testis epididymis as well
as seminal vesicle and prostate were isolated from
each animal. After weighting of these organs, the
number of sperms / mg in the left epididymal head
were counted according to the method of Saka-
moto and Hashimoto [15]. Viable sperm count and
sperm malformation ratio were determined by rou-
tine lab tests [16]. Serum was isolated from blood
sample and used for the determination of LH, FSH
and testosterone levels by ELISA. Statistical pack-
age of social sciences (SPSS) was used to deter-
mine the significance among groups.

3. RESULTS

As shown in Table 1, PGE; induced a
significant decline in the level of LH, FSH and
testosterone, while PGF,, did not induce signifi-
cant changes in serum level of these hormones.

PGE,; induced significant decline the relative
testis, seminal vesicle, epididymal and prostate
weights (g/ 100g bw) (Table 2). It also caused sig-
nificant reducted sperm count and viable sperm
percent and significantly increased malformed
sperm percent (Table 3). However, PGF2a did not
induce significant changes in the weights of sexual
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Table 3. Effect of Prostaglandins on semen parameters when administered for 60 days in male rats.

Semen analysis (Mean+ SE)

Treatments Sperm count x 10°

Sperm/mg of Epididymal Head

Viable Sperm % Sperm Malformation Ratio %

Control 46.58%+0.55 79.50%+0.763 9.00° £ 0.577
PGE; 20.85°+0.67 52.50°+0.921 18.00" + 0.966
PGF2, 44.48*+0.94 68.00%+ 1.751 11.50*+0.763

Similar letter means not significant, b= < 0.05, ¢ = < 0.001 compared with control.

Prostaglandin =T hypothalamic Gn-RF release = T* LH release - > Testosterone release

direct release of LH from pituitary via ¢cAMP =T Testosterone release

Possible interaction between prostaglandins at and hypothalamic-pituitary- gonads axis.

Fig. (1).

and secondary sexual organs and seminal quality
parameters (Tables 2 and 3).

4. DISCUSSION

Prostaglandins E series decreased LH and FSH
levels by inhibition of the binding of gonadotropin
releasing hormone with G-protein coupled recep-
tor in pituitary gland through competition on re-
ceptors of this hormone [17], the decreased in the
level of FSH could be occurred either by direct
effect on pituitary gland or by increasing of inhi-
bin release from Sertoli cells which subsequently
suppress FSH [18, 19], while inhibition of testos-
terone level could be attributed to the declined LH
level [21, 22]. On the other hand, previous studies
also showed that the impact of PGE series on hor-
monal secretion was more than that of PGF2a.
This could be attributed to the type of prostagland-
ins receptors distributed on in the median emi-
nence, hypothalamus and pituitary glands [23]. A
single injection of PGE, dose-dependently affected
LH concentration and LH pulse amplitude, PGF,,
did not affect LH pulsatility. However, co-
administration of PGE, and PGF,, induced a sig-
nificant suppression of both the frequency and
amplitude of LH pulses [5, 6].

The decline in the weight of sexual and secon-
dary sexual organs by PGE,, could be attributed to
the decline in the level of testosterone and the in-

hibition of secondary sexual organs response to
testosterone [24, 25].

The decline in the sperm count with an increase
of dead and malformed sperm percent could be
attributed to the decrease in spermatogenesis as a
result of decline in the levels of LH, FSH and tes-
tosterone. In addition, PG adversely affected male
germ cell differentiation and induced sperm struc-
tural changes in mice especially in the acrosomal
apparatus and chromatin [7-9].

CONCLUSION

According to these results, it appeared that
Prostaglandins E1 played an important effects on
the reproductive system. It adversely affected
hormonal status, sexual and secondary sexual or-
gans weights and semen quality.
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