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EXPERIMENTAL STUDY

Chorionic morphine, naltrexone and pentoxifylline effect on

hypophyso-gonadal hormones of male rats
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aghanbari@kums.ac.ir

Abstract: Background: Knowledge about harmful effects of morphine on hormone secretion seems to be nec-
essary. The aim of the present study was to evaluate the effect of pentoxifylline on side effects derived by mor-
phine on hypophyso-gonadal hormones of male rats.

Methods: 32 male rats were divided into the 4 groups of OSS: control (received 40 g Sucrose/l drinking water
and intraperitoneal injection of 1 I/kg normal saline), OMS: morphine group (received 0.4 mg/l + 40 g Sucrosell
in drinking water and intraperitoneal injection of 1 I/lkg normal saline), NMS: morphine+naltrexane group (re-
ceived 0.4 mg/l + 40 g Sucrose/l in drinking water and IP injection dose of 10 mg/kg/ml/day Naltrexane) and
PMS: morphine + pentoxifylline group (received 0.4 mg/dl + 40 g Sucrose/l in drinking water and IP injection
dose of 12 mg/kg/ml/day Pentoxifylline) for 56 days, respectively.

Results: Serum levels of testosterone, LH, FSH hormones were measured. Pentoxifylline increased serum levels
of testosterone, LH, FSH hormones compared to control, morphine and morphine-naltrexane groups.
Conclusion: Pentoxifylline has a significant efficacy for increasing serum levels of sexual hormones. Considering
that Pentoxifylline is safe and cheap, with easy application, we suggest for the usage of this drug for improv-
ing semen parameter’s quality before performing ART for the treatment of morphine addicts (Fig. 1, Ref. 31).
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Introduction

The side effects of opioids usage/misusage on endocrine sys-
tem in both human and laboratory animals have been characterized.
Although, hormones releasing from pituitary gland are affected
by opioids, hypogonadism could be considered as a primary con-
sequence of usage of these drugs. The potential consequences of
hypogonadism include decreased libido and erectile dysfunction
in men, oligomenorrhea or amenorrhea in women, and bone loss
or infertility in both sexes (1-3).

Opioid receptor antagonists like Naltrexone are commonly
used for the treatment of drug abused subjects by decreasing opi-
oid intake and reversing the effects of opioid overdose (1). Studies
showed that morphine decreased LH and also testosterone secre-
tion while morphine antagonists like Naltrexone and Naloxone
relieved this effects, but after a chronic treatment, a high level of
testosterone along with the fact that morphine enhanced sensitivity
of the hypothalamus to negative feedback by testosterone could
induce a negative effect on male reproductive system in morphine
abused subject treated with Naloxone (4, 5).

'Department of Biology, Islamic Azad University, Hamedan Branch,
Hamedan, Iran, and 2Fertility and Infertility Research Center, Kerman-
shah University of Medical Sciences, Kermanshah, Iran

Address for correspondence: A. Ghanbari, Fertility and Infertility Re-
search Center, Kermanshah University of Medical Sciences, P.O. Box
1568, Kermanshah, Iran.

Phone/Fax: +98.831.4281563

Pentoxifylline is a selective drug for the dilatation of the ves-
sels in the limbs, brain and retina, it also increases diapedesis of
red cells among the wall of capillaries, improves microcirculation
of the vessels, blocks the action of neutrophils and increases or
decreases production of some cytokines (6). Pentoxifylline (PTX)
is effective for the treatment of diseases related to fibrotic tissue
such as chorionic wound healing, necrotic wounds in the diabetic
veins (Venous leg ulcer), pulmonary fibrotic inflammation, fibro-
sis of interensitial tissue of the kidney, phlegmona of the foot, and
sarcoidosis (7-9).

The effects of pentoxifylline on male reproductive system
have repeatedly been described and shown that pentoxifylline in-
creased sperm motility and acrosome reaction and scavenges ROS
(10-12). Here, the study was conducted to show the effect of PTX
and Naltrexone on serum levels of FSH, LH and testosterone on
morphine treated rats.

Materials and methods

Animals

Male Wistar rats (n = 32), weighing approximately 200—
250 g, were purchased from Pasteur Institute of Iran (Tehran)
and maintained in our animal resource center under controlled
conditions of lighting (12-h light, 12-h dark cycle) and tempera-
ture (22+2 °C). The animals were given free access to standard
chow and water (13).
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Experimental design

All animals received care as based on the Research Committee
of our University. The animals were allocated to 4 groups. Each
group consisted of § animals. All groups including OSS (con-
trol group) received 40 g sucrose/lit in their drinking water. The
rats (In OMS, NMS, and PMS groups) were made dependent by
chronic self-administration of morphine in drinking water. Each
of the animals received morphine sulfate 0.1, 0.2 and 0.3 mg/ml
for 48 hours and 0.4 mg/ml from 7th day to 56th day with 40 gr.
sucrose/lit in their drinking water as previously described (13).

In NMS group, the rats were co-administrated with Naltrexone
(Sigma) (10 mg/kg/day) intraperitoneally (i.p) and in PMS group
with PTX (sigma) (12 mg/kg/day) (i.p).

On the 57th day, all rats (n = 32) were anesthetized with di-
ethyl ether. Then, blood samples from all experimental rats were
collected directly from the right atrium of the heart and separation
of serum was achieved by centrifugation. The samples were stored
in tubes with plastic caps at —70 until analyses.

Biochemical analysis

The levels of LH, FSH and Testosterone were measured by in-
ductive coupled plasma-optical emission spectroscopy (Perkin El-
mer, model 7300, USA) using specific ELISA kites for rat. The lev-
el of testosterone was examined by ALPCO (No; 55-TESMS-E01),
For LH by KUSABIO (No; CSB-E12654r), and for FSH by EIAab
(No; E0830r) according manufactures’ instructions. The data of tes-
tosterone was expressed as ng/ml and for FSH and LH as mIU/ml.

Statistical analysis

Data were presented as the mean + SD. Multiple compari-
sons were calculated by One-Way ANOVA. For comparing the
two groups, statistical Student’s t-test was used. The significance
level chosen was p < 0.05.

Results

The data of serum levels of FSH, LH and testosterone are shown
inthe figure 1.The serum level of FSH (mlu/ml) in PMS Group (1.59
+0.4) (PTX treated with morphine) was increased in comparison
to the control group (OSS) (p = 0.000). The serum level in OMS
(Morphine treated) (0.54 + 0.17) and NMS (Naltrexone treated
with morphine) (0.56 + 0.2) did not show significant differences
compared to the control group (Fig. 1A). The serum level of FSH
in PMS group also was increased in comparison with OMS (p =
0.000) and NMS (p = 0.000) groups (Fig. 1A). The serum level of
LH was decreased in OMS (0.46+0.03) (p=0.02) and NMS (0.52
+0.04) (p=0.04) groups, while it was increased in PMS group (1.28
+0.2) (P=0.000) in comparison with the control (OSS) group (0.74
+0.07) (Fig. 1B). In PMS group, the serum level of LH was also
significantly higher than OMS (p = 0.000) and NMS (p = 0.000)
groups (Fig. 1B).The serum level of testosterone in PMS was (5.02
+0.9) that showed an increase in comparison with OSS (3.5 +0.6)
(p =0.002), NMS (2.1 £0.3) (P=0.000) and OMS (1.73 £0.1)
(p =0.000) groups, while it was decreased in OMS (p = 0.000)
and NMS (p = 0.006) in comparison with OSS group (Fig. 1C).
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naltrexone and pentoxifylline during 56 days of the study (n = 8) on
morphine (OMS), Sucrose and morphine with naltrexone (NMS), Su-
and testosterone (C) significantly increased (* p < 0.05, ** p < 0.001).

Discussion
In the present study, in Morphine and Morphine + Naltrexone

treated animals, the serum level of FSH did not show significant
change, but LH level was reduced in these two groups.
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The influence of opioids and their antagonists on the hypo-
thalamic- pituitary-gonadal (HPG) axis have been performed in
laboratory animals (1). In female animals, exogenous opioids and
endogenous opioid peptides caused a significant decrease in LH
pulse frequency (14), whereas naloxone promoted an increase
in the LH surge compared with saline controls (15).However, in
very young (10 to 30 d-old) male rats, naloxone failed to increase
serum LH (16) and did not induce pubertal changes. It seems that
the concentration of testosterone in males has a positive prelimi-
nary effect on the action of opioid antagonist on the secretion of
LH and as we showed in this study, in Morphine and Morphine +
Naltrexone treated animals that the concentration of testosterone
were lower than the control group, Naltrexone failed to increase
the serum level of LH. Furthermore, Naltrexone alone in both
sexes increased the secretion of LH and also following removing
morphine, it could positively sensitize the brain region to nega-
tive feedback of testosterone that leads to more secretion of LH.
But, in females, estrogen had an opposite effect as that for tes-
tosterone in males and when naloxone administered to immature
female rats advanced the age of onset of puberty (17). This idea
was repeated in ovariectomized rats when LH responses to opioids
were antagonized by naloxone (18, 19). In contrast to their effects
on LH, most opioids and their analogs appear not to affect FSH
(20). Furthermore, treatment with opioid antagonists, naloxone
and naltrexone, did not alter FSH concentration levels in either
sex (21), suggesting that the endogenous opioids are not involved
in regulation of FSH secretion. It is interesting to note that FSH
levels are unchanged despite the ability of opioid treatments to
stimulate hypothalamic GnRH.

Previous studies indicated that pentoxifylline improved all
sperm parameters including sperm count, motility and morphology
the serum level of LH, FSH and also testosterone in idiopathic in-
fertile and also in asthenozoospermic men (22). The present study
added that pentoxifylline increased serum level of LH, FSH and
testosterone in morphine abused animals.

The stimulatory effect of pentoxifylline on sperm param-
eters can clearly be attributed to the increased intracellular levels
of cAMP (23). Cyclic AMP, in turn, is believed to stimulate the
cAMP-dependent kinase (24), which itself induces sperm tail
protein phosphorylation (25) with subsequent increase in sperm
motility (26). Improving acrosomal reaction is another beneficial
effect of pentoxifylline drug, demonstrated that this induction is
not due to a Ca?*-influx in the sperm cell but is according to in-
creasing the intracellular level of cAMP as the second messenger
of acrosomal reaction (27, 28).

Scavenging ROS from spermatozoa is another action of pent-
oxifylline that is derived by reducing the superoxide release and
increasing SOD-like and catalase-like activity (12, 29). This effect
is possibly due to the reduction of the formation of endoperoxides
as a consequence of the elevated cAMP levels that inhibit the cyclo-
oxygenase within the arachidonic pathway (29). Furthermore, it is
been shown that pentoxifylline both enhances morphine’s analgesic
effects by targeting microglial activation during morphine therapy/
treatment in mice (30) and also decreases pro-inflammatory cyto-
kines contributing to nociceptive in rats (31).
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In conclusion, the present study adds that pentoxifylline also
reverse side effects of morphine on reproductive system. The
act that could be attributed to increased level of cCAMP as the
most prominent pharmacological effect of pentoxifylline in the
response to decreased levels of cAMP derived by morphine ad-
ministration.
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