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 Abstract.- The objective of the present study was to examine the effect of different doses of obestatin on 
testosterone secretion in pubertal male Sprague Dawley rats. Animals were divided into three groups. One group 
served as control and the other two groups were treated with 8 and 16 nmol/kg of obestatin, respectively. Prior to 
sample collection, teflon cannula was implanted in lateral tail vein of rat and the sequential blood samples were 
collected 10 min before, at the time of obestatin treatment (0 min) and then at 10 min intervals upto 40 min. in 
heparinized syringes. The whole sampling was carried out under diethyl ether anesthesia. Plasma testosterone levels 
were determined by using Enzyme Immunoassay (EIA). Administration of obestatin (8 nmol/kg) in animals resulted 
in a significant (p<0.05) increase in mean plasma testosterone concentrations at 10 and 20 min after obestatin 
administration. Highly significant (p<0.001) increase in testosterone concentrations were observed at 30 min which 
then declined at 40 min. At dose of 16 nmol/kg in pubertal animals, a significant increase (p<0.05) was noticed in 
testosterone secretion at 20 and at 30 min after obestatin administration. Plasma testosterone concentrations then 
declined after 40 min. The present study suggests that this peptide may be involved in the regulation of testosterone 
secretion in pubertal male rats. 
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INTRODUCTION 
 

 Obestatin is a 23-amino acid peptide 
encoded by the ghrelin gene, was isolated from rat 
stomach. It is produced by C terminal cleavage of 
preproghrelin by convertase (Kojima et al., 1999; 
Bednarek et al., 2000; Cassoni et al., 2001). The 
name ‘obestatin’ was given because of its appetite-
suppressing potential. The C-terminal Gly–Lys 
motif is almost available for amidation, which is 
considered as a prerequisite for its biological 
activity (Zhang et al., 2005). Obestatin seems to be 
a functional part of a complex gut–brain network 
where hormones and substances from the stomach 
and intestines signal the brain about satiety or 
hunger. Zhang et al. (2005) first examined effect of 
human obestatin on food intake and body weight in 
adult male fed mice. Intraperitoneal and 
intracerebroventricular treatment of obestatin 
suppressed food intake in a time-dependent and 
dose-dependent manner, but treatment with ghrelin 
increased body weight, whereas the same dose of 
obestatin suppressed body weight gain. Obestatin  
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was suggested to bind to an orphan G-protein 
coupled receptor (GPCR), named GPR39 (Pan et 
al., 2006; Chanoine et al., 2006). High levels of 
GPR39 mRNA have been found in the 
gastrointestinal tissues, amygdala, hippocampus, 
auditory cortex and hypothalamus (Moechars et al., 
2006; Zhang et al., 2005). However, GPR39 is also 
present in pituitary (Kojima et al., 2001). It was 
found that GPR39 has sequence homology to GH 
secretagogue receptor, the receptor for ghrelin 
(McKee et al., 1997).  
 Using radioimmunoassay obestatin-specific 
antibodies, obestatin was found in large and small 
intestines, stomach, spleen, cerebral cortex of rats 
and in the perinatal rat pancreas (Chanoine et al., 
2006; Dun et al., 2006). With the use of an 
antiserum directed against the mouse/rat obestatin, 
immunoreactivity of obestatin was detected in cells 
of the gastric mucosa, myenteric plexus, and in the 
Leydig cells of the testis in rodents (Dun et al., 
2006). Reproductive function is regulated by the 
interplay of the hypothalamus, pituitary and gonads, 
which form the so-called gonadotropic or 
reproductive axis (Tena-Sempere et al., 2004; 
Huhtaniemi et al., 1989). Proper function of the 
gonadotropic axis, and hence reproductive capacity, 
is regulated by metabolic and nutritional factors 
(Kennedy and Mitra, 1963; Frisch and Revelle, 
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1970; Frisch and McArthur, 1974). 
 Data regarding obestatin effects on 
reproductive function are very limited. It was 
observed earlier that obestatin stimulates 
testosterone secretion but has no effect on prolactin 
secretion in adult male rats (Jahan et al., 2010). The 
present study was designed to examine the dose 
dependant response of obestatin on plasma 
testosterone secretion in pubertal male Sprague 
Dawley rats. 
 

MATERIALS AND METHODS 
 
Animals 
 Pubertal male Sprague Dawley rats 45-50 
days (n=14) were used in this study. Animals were 
maintained in groups of 5,5 (treated) and 4 (control) 
per cage at room temperature under 12 h light/12 h 
dark cycle. The animals had free access to pelleted 
food and water was available ad libitum. All animal 
protocols were approved by the committee on 
Animal Experimentation, Quaid-i-Azam University, 
Islamabad, Pakistan. 
 
Experimental protocol 
 Working solution of obestatin (AnaSpec, 
USA) was made in normal saline (0.9% sodium 
chloride). One mg of obestatin was dissolved in one 
ml saline and a stock solution was prepared and kept 
at -70oC. All the doses were administered 
intravenously. 
 Prior to blood sampling, animals were 
anesthetized using diethyl ether (Liu et al., 1992) 
which was purchased from Sigma Aldrich, USA. 
The animals tail was tied with a band and warmed 
with a lamp to visualized the vein. A Teflon  
cannula (Vasocan Branule, B. Braun Melsungen 
AG, Belgium; 0.7 mm/24 G O.D ) was inserted in 
the lateral tail vein (Staszyk et al., 2003; Omaye et 
al., 1987). The cannula was tightly tied with tail by 
adhesive tape. Blood sampling and infusion of drugs 
were carried out using heparinized syringes. 
Heparin was purchased from Sinochem Ningbo, 
Ningbo, P.R. China. Animals were divided into 
three groups i.e. control, obestatin 8 nmol/kg and 
obestatin 16 nmol/kg. Sequential blood samples 
(250-300µl) were obtained at 10 min intervals in 
heparinized syringes at -10, 0, 10, 20, 30 and 40 min 

relative to obestatin challenge at 0 min. All 
sampling were carried out between 10 am to 12 pm 
to minimize diurnal variation. Following each 
sample, an equal volume of heparinized saline (250-
300µl) was injected. Blood samples were 
immediately centrifuged at 3000 rpm at 4°C for 10 
min. Plasma was separated and stored at -20°C until 
analyzed. Testosterone was quantitatively 
determined by using Enzymatic Immunoassay (EIA) 
kits (Amgenix, USA) according to manufacturer’s 
instructions. 
 
Statistical analysis 
 Data are expressed as Mean ± SEM. 
Student’s ‘t’ test was applied to compare pre 
treatment testosterone concentrations at 0 min with 
post treatment obestatin induced testosterone 
concentrations at 10, 20, 30 and 40 min. ANOVA 
followed by Tukey’s test was employed to compare 
pre treatment testosterone concentrations and post 
treatment testosterone concentrations of all treated 
and control groups. Statistical significance was set 
at p≤0.05.  
 
Table I.- Plasma testosterone concentrations (ng/ml) 

before and after i.v. injection of saline and 
obestatin (8 and 16 nmol/kg) in pubertal male 
rats. 

 
Plasma testosterone concentration (ng/ml) 

(Mean±SEM) 
Time  
(min) 

Saline 8 nmol/kg 16 nmol/kg 
    
-10 3.07±0.81 3.28±0.61 2.74±0.12 
0 2.49±0.78 3.65±0.71 2.21±0.12 
10 2.39±0.91 5.00±1.11* 2.56±0.33 
20 2.46±0.82 5.45±1.05* 3.53±0.17* 
30 2.32±0.53 5.68±0.67*** 3.84±0.33* 
40 1.85±0.54 4.84±0.46* 2.64±0.32 
    
*p<0.05, ***p<0.001 vs 0 minute sample of the respective 
group (Student’s ‘t’ test). 
 

RESULTS 
 
 Following saline administration in control 
rats, the plasma testosterone concentrations (ng/ml) 
remained almost at the same level (Table I, Fig. 1). 
 After obestatin administration, the plasma 
testosterone concentrations (ng/ml) were 
significantly (p<0.05) increased from 0 min to 20 
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min. Highly significant (p<0.001) effect was 
observed at 30 min. Plasma testosterone 
concentrations then declined at 40 min after 
obestatin administration (Table I, Fig. 1). Mean pre-
treatment plasma testosterone concentrations were 
significantly high (p<0.005) as compared to the 
mean post-treatment samples (Fig. 2).  
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 Fig. 1. Mean±SEM plasma testosterone 
concentrations before and after iv injection of 
obestatin/saline in three pubertal groups, 
control, 8 and 16 nmol/kg, respectively. (n=14) 
*p<0.05, ***p<0.001 vs values of 0 min sample 
(student t test). ap<0.001 vs saline treated group 
(ANOVA followed by Tukey’s test). 

 

 After obestatin administration (16 nmol/kg), 
in the plasma testosterone concentrations there was 
a slight but not significant (p> 0.05) increase from 0 
to 10 min. Significant increase (p<0.05) was noticed 
at 20 and 30 min, respectively. Plasma testosterone 
concentrations then declined at 40 min (Table, I, 
Fig. 1).  
 In all three groups, different responses were 
observed in mean plasma testosterone 
concentrations after obestatin and saline 
administration. Post treatment plasma testosterone 
concentrations in 8 nmol/kg obestatin group were 
significantly higher (p<0.001) as compared to the 
saline treated group. While no significant difference 
was observed after giving 16 nmol/kg in pubertal 
animals as compared to the saline treated group. In 
all the three groups, pre-treatment plasma 
testosterone concentrations were not significantly 
different (Fig. 2). 
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 Fig. 2. Mean±SEM plasma testosterone 
concentrations in pre and post treated (Saline, 8 
and 16 nmol/kg obestatin) in pubertal male rats. 
(n=14) 
 **p<0.005 vs corresponding pre treatment 
samples (Student’s ‘t’ test). 

 

DISCUSSION 
 
 In the present investigation, intravenous 
administration of the peptide obestatin elicited a 
significant increase (p<0.05) in plasma testosterone 
secretion in pubertal rats at a dose of 8 nmol/kg 
which is in line with the previous observation in rats 
(Nogueiras et al., 2007) that this dose has an effect 
on food intake when administered centrally. In the 
present study, single obestatin (8 nmol/kg) injection 
caused a significant increase in plasma testosterone 
concentrations. Obestatin effect was observed 
within 10 minutes after its administration and 
reached its maximum value at 30 min and there after 
the level decreased gradually. The plasma 
testosterone concentrations showed its pronounced 
effect at 30 min of obestatin administration. 
Previous findings also demonstrated that the same 
dose of obestatin stimulates testosterone secretion in 
adult male rats but this dose has no effect on 
prolactin secretion (Jahan et al., 2010). In current 
investigation, significant changes were observed in 
plasma testosterone concentrations after 
administration of 16 nmol/kg of obestatin in 
pubertal animals. After obestatin administration, the 
plasma testosterone concentrations were increased 
but not significantly at 10 min as compared to 0 
min. But it was increased significantly (p<0.05) at 
20 and 30 min, respectively. After this the 
concentrations of plasma testosterone were declined 
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at 40 min. In this study, two doses were used in 
order to determine the dose dependent effect of 
obestatin on testosterone concentrations like ghrelin 
that significantly inhibited plasma testosterone 
concentrations dose dependently (Tena-Sempere 
and Barreiro, 2002). The inhibitory effect of ghrelin 
upon plasma testosterone concentrations was 
associated with human choriogonadotropin (hCG). 
The fact that ghrelin equally decreased hCG- and 
cAMP-induced plasma testosterone concentrations 
indicates that this inhibitory action must take place 
in a step beyond cAMP formation (Tena-Sempere et 
al., 2004). Alternatively, such an inhibitory effect 
upon plasma testosterone concentrations might be 
conducted by the ghrelin. Thereby, elevated ghrelin 
levels (as those observed in energy insufficiency) 
might contribute to the suppression of male 
reproductive axis in situations of negative energy 
balance, such as starvation (Dornonville et al., 
2005).  As because obestatin counteracts the effects 
of ghrelin on food intake and gastrointestinal 
motility, in this study, it was also reported that 
obestatin increases the plasma testosterone level at 8 
nmol/Kg in pubertal male rats, opposite to the effect 
of ghrelin. 
 The neuroendocrine circuitry responsible for 
such a positive effect of obestatin on plasma 
testosterone concentrations remains to be elucidated. 
However, Dong et al. (2009) found that the 
receptors of obestatin are present in hypothalamus 
and central nervous system at moderate levels. 
Gonadotropin releasing hormone (GnRH) is 
secreated from hypothalamus which control 
leutinizing hormone and follicle stimulating 
hormone from pituitary which in turn control 
plasma testosterone concentrations from Leydig 
cells (Topari et al., 2007). These findings show that 
obestatin may be involved in modulating GnRH 
secretion.  

 
CONCLUSIONS 

 
 In conclusion, this study demonstrates the 
effects of obestatin on plasma testosterone 
concentrations in rodents, which is dose as well as 
age dependent. The data suggests that metabolic 
hormones including obestatin and intracellular 
mediators of their action could provide new 

explanations for the interrelationships between 
metabolism, nutrition and reproduction, as well as 
new approaches for controlling these processes in 
the treatment of reproductive and metabolic 
disorders. Further studies are still required 
concerning the role of obestatin to be involved in 
physiological regulation of hypothalamic pituitary 
gonadal (HPG) axis.  
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