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Abstract: This study was designed to investigate the effects of Melanocyte stimulating hormone MSH on
serum testosterone T and estradiol E2 hormones concentrations in alloxan-induced diabetic rats. Eighty male
and female Sprague Dawley rats, weighing 180-200 g, were divided into four groups of normal rats and four
groups of alloxan-induced diabetic rats were given intraperitomally (i.p.) a daily injection of 20 mg alloxan
solution/100 g of body weight for 10 days. Two groups, male and female from the normal and 2 diabetic groups
served as controls and did not inject with MSH 2 groups, male and female from the normal rats and 2 groups
from the diabetic rats ijected (1.p) daily with MSH at a dose of 2-microg/100 g of body weight, for 10 days. The
control group was only injected with the same volume of normal saline. Serum glucose concentrations were
higher and serum insulin, testosterone and estradiol concentrations were lower in diabetic rats than those in
the control groups. MSH administration decreased the elevated blood glucose concentrations of the diabetic
rats to the normal levels and decreased estradiol concentration in female normal rats while increased the
testosterone concentration in male normal rats. Present findings indicate that MSH plays adaptive role during
early stages of alloxan induced-diabetes mellitus. Further studies are needed to identify the mechanism.
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INTRODUCTION

Melanocyte Stimulating Hormone (MSH) has
modulatory role in food intake, body fat and glucose
metabolism (Biebermann et al., 2006, Fehm et al., 2001,
Costa et al., 2006), but little is known about the effects of
MSH on gonadal function during diabetes mellitus and
practically there are no literature relating to the MSH
mfluence on sex hormones levels during diabetes mellitus.
A number of investigators reported on the relationship
between gonadal dysfunction and Diabetes Mellitus
(DM) in humans and animals (Matsushita et al., 2005,
Komala et al., 2005). Male and female reproductive
alterations have been widely reported in individuals with
diabetes including decreases in testicular testosterone
production, reduced serum TLH and male and female
estradiol (Ballester ef al., 2004; Steger and Rabb, 1997,
Sanguinetti et al., 2004). Although several investigators

have reported serum E,, free Testosterone and LH not
affected in diabetic rats (Komaki et af, 2005) and
diabetes-related effects on testicular function have been
attributed to the lack of insulin. The regulatory action of
this hormone 1s known and observations of a direct effect
on both leydig cells (Khan et al, 1992, Hurtado de
Catalfo et al, 1998)and Sertoli cells (Borland et o,
1984; Mita et al., 1985)have been reported. Nonetheless,
the data are confusing andthe exact role that msulin plays
1n the regulation of themale reproductive function 1s still
unclear, even though the melanocorting are known to
mediate some of the effects of both leptin and insulin
(Benoit et al, 2004, O'Shaughnessy ef al, 2003;
Costa et al., 2006).

Therefore the aim of the present research is to
investigate whether MSH can stimulate the gonadal axis
by altering glucose homeostasis or sex hormones
dynamic in diabetic rats.
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MATERIALS AND METHODS

Animals: This research was carried out at the
laboratories of Department of Medical Technology,
Applied Science University from September 2005 to
January 2006. Eighty male and female Sprague Dawley
rats, were housed in our laboratory for at least one week
before the experiments. The rats were maintained n a
temperature-controlled room (22-25°C). Food and water
were available for the animals all the time and without any
restrictions. The weights of rats were taken on the day of
the experiment and only those weighing 180-250 g were
used in this study.

The animals were divided into two sections according
to the sex of the animal and the animals of each section
were divided into four treatment groups: control, MSH
injected rats (MSH), Alloxan-induced diabetic rats (Allox)
and Alloxan-diabetic rats iyected with MSH
(Allox+MSH). All the animals were given daily injections
of following preparations, for 10 days: Control rats
injected with 1 ml. of normal saline, (MSH) and
(Allox+MSH) Rats ijected (1p. daily with-alpha
melanocyte stimulating hormone (Sigma Firm, UJSA) ata
dose of 2 microgm (dissolved in 1 mL of normal
saline)/100 g of body weight. (Allox) and (Allox+MSH)
rats were given intraperitomally (1.p.) a daily injection of
20 mg alloxan (dissolved in 1mL of normal saline)
solution/100 g of body weight (Sigma Firm, USA).

At the end of the of the experiment, all rats were
fasted for 12 h before they were sacrificed and blood
collected.

Serum analysis: The serum was isolated by
centrifugation and analyzed by radioimmunoassay for
serum msulin, estradiol and testosterone using a rat
msulin, estradiol and testosterone radioimmunoassay
kit (Cea-Jre-Sorin Firm, France). Serum glucose
concentrations were measwred by the glucose oxidase
method using a spectrophotometer (Cecil ce 1010
England).

Statistical analysis: Data were expressed as means+SE
and were analyzed with a two-way ANOVA followed by
LSD multiple comparison test, using Statistica Software
(OK, USA). Differences were considered significant at
p<0.05.

RESULTS AND DISCUSSION

Daily MSH administration for 10 days did not alter
msulin levels but normalized blood glucose in the Allox
rats, comparedwith control group (Table 1 ). Diabetic male

rats showed a low weight gain and decreased levels of
plasma insulin and testosterone when compared with
healthy controls (Table 1). Diabetes also induced
hyperglycemia (Table 1 and 2).

Allox-induced  diabetes
concentration, while
concentration compared with control groups (Fig. 1 and
2). MSH administration decreased estradiol concentration
and increased testosterone concentration in diabetic
groups (Fig.1 and 2).

Present results indicate that MSH plays modulatory
role on sex hormones levels mn diabetic rats. MSH may
exert this role through glucose homeostasis peripheral
pathway because there was no change in insulin
concentration while it normalized blood sugar in both male
and female diabetic rats. Costa ef al. (2006) reported that
MSH has reciprocal effects in which MSH appears to
increase sensitivity to insulin when present in the CNS,
while MSH in the periphery 1s necessary for mnsulin
resistance. Their results are in agreement with our results
in that MSH plays modulatory role in diabetes
mellitus type 2. Hochgeschwender et al. (2003) stated
that the regulation of glucose homeostasis requires the
integration of both central and peripheral melanocortin
signalling systems. Furthermore, Abu-Samalk (2000) and
et al (2004) reported that MSH could
serve as a potential strategy for anti-obesity and/or
antidiabetic therapy.

Also the clear differences in sex hormones levels

estradiol
testosterone

increased
decreased

Savontaus

observed between male and female rats suggest that
MSH has contrasting effects on male and females rats.
This 1s supported by the reports of Kim et al. (1999),
Robertson et al. (2003). There are researches indicating
that estrogen normally acts in the brain to reduce food
intake and body weight m female mdividuals (Clegg ef al.,
2003) and other reports show that MSH mimics these
effects (Kim et al., 1999, Robertson etal, 2003;
Fan et al, 1997). On the other hand, numerous
experiments have reported that MSH has been shown to
stimulate gonadotropin secretion in humans (Celis, 1985),
in which an elevation of plasma testosterone hormone
levels in male group mjected with MSH have regulatory
effects on the physiological function of rats. This 1s
supported by previous lines of evidence that indicate that
elevation of testosterone support the concept of a
functional continuity between the central and peripheral
actions regulating
physiological functions like sexual behavior (Van der
Kraan et al, 1998). Further studies are needed to
identify the mechanism underlying this enhanced
sensitivity to peripherally administered MSH. There are

of melanocorting m certain
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Table 1: Effects of melanocyte stimulating hormone and diabetes on physical and seric parameters®

Control MSH Allox MSH+ Allox
Initial body wt. (g) 202.548.24 236.5411.2 226.4+13.3 192.66+=7.66
Final body wt. (g) 216.5+9.88 228.5+0.8 208.9+13.1 177.6+6.28
Serum glucose, (mmol L™ 5.3+0.25 5.4+0.35 8.42+1.3 5.55+0.65
Serum insulin,{ pTUL™) 1.76+0.22 2.73+0.30 0.55+0.08 0.65+0.10

Table 2:  Significant differences (p-values) between femnale estradiol (*) and
male testosterone (*) concentrations
“Female Rats MSH Allox MSH+Allox
Control 0.910159 0.001987 0.2084
MSH 0.001452 0.17165
Allox 0.0473
"Male Rats
Control 0.445 0.000 0.000432
MSH 0.000 0.000044
Allox 0.0142
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Fig. 1. Effects of peripheral injection of MSH for 10 days
on estradiol serum concentration. Values are
means+SE
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Fig. 2. Effects of peripheral injection of a-MSH (2
microg/100 g bw) for 10 days on Testosterone
serum concentration in the male rates. Values
means+5E

diabetes. Another future research is in the area of anti-
obesity and/or antidiabetic therapy in cases of several
possible explanations that can be addressed in future
work such as sex differences in the intracellular signalling
cascades of MSH and insulin and if MSH-based

therapeutics 1s specifically active in the CN3S or peripheral
circulation for the treatment of type 2 gonadal
dysfunction.
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