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Background and objectives: Melatonin is a neurohormone secret-
ed mainly by the pineal gland, where it is synthesized and secreted 
at night. Many research studies have shown that melatonin supple-
mentation enhanced growth hormone secretion in rats, from this 
point the current research aimed to explore the effect of melatonin 
on other hormones and some endogenous substances related to me-
tabolism. Methods: Current study uses 30 rats distributed into 3 
groups (10 rats each); T1 group treated with melatonin (0.4 mg/kg) 
as a therapeutic dose, T2 group treated with melatonin (0.8 mg/kg) 
as double dose, and T0 group administered distilled water as a con-
trol group. Results: The administration of melatonin in double dose 
(T2 group) revealed a significant (P<0.01) reduction in body weight 
(189.20 g) at the end of the experiment when compared to T1 or con-
trol groups. Insulin showed a significant (P<0.01) increase in the T2 
group (112.99 µIU/mL) when compared with T1 or control groups. 
The results showed there is an oblivious role of melatonin in inhib-
iting the secretion of the ACTH hormone, especially in the T2 group 
by revealing a significant reduction (P<0.01) of ACTH level in the T2 
group (6.97 pg/ml). Further, results revealed a significant (P<0.01) 
increase in GH clearly in the T2 group (39.36 pmol/L). Conclusion: 
Melatonin has a negative effect on hormones that are responsible for 
normal growth and metabolism and may explain why melatonin is 
involved in regulating obesity in various species as well this effect 
may extend to humans and imitate loss of body weight when used 
chronically in children. 
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Introduction

In recent years, attention increased to the links be-
tween melatonin, sleep disorders, and metabolic syn-
drome. Insomnia and dyssomnia are important risk 
factors for obesity, insulin resistance, metabolism, and 
type 2 diabetes mellitus. Therefore, the treatment and 
regulation of circadian rhythms and sleep by exogenic 
therapy by using melatonin drugs can take an impor-
tant role in the treatment and prevention of metabolic 
syndrome and obesity controlling1. The most common 
risk factors that lead to obesity is sleep deficit, the dep-
rivation of sleep can affect the level of hunger hormone 
(ghrelin), by increasing the hormone level and hunger 
feeling2. Melatonin can affect various physiological 
functions, e.g. obesity by affecting body mass, energy 
consumption and energy expenditure by growth hor-
mone (GH)3. These effects may vary depending on the 
species, it either reduces as in rats or increases body 
fat mass as in hamster4. GH have a chief role in the 
stimulation of longitudinal growth especially in post-
natal by promoting bone growth5. Another study re-
veals that GH can reduce body fat6. Furthermore, it can 
regulate the metabolism of fats, minerals, electrolytes, 
carbohydrates, and nitrogen7. GH stimulates lipolysis 
in adipocytes, which leads to decreases in body fat; it 
also helps in the uptake of amino acids by muscle and 
the retention of nitrogen, which conserves muscular 
strength and mass8. GH increased when melatonin was 
administrated to mice, on the other hand, melatonin 
can increase the levels of leptin hormone which has an 
important function in the process of weight loss. Mela-
tonin can act directly on the adrenal gland, repress the 
glucocorticoid response to ACTH (adrenocorticotrop-
ic hormone) in some animals such as sheep, and rats 
and this may also extend to humans10, by a theory that 
explains the production of glucocorticoids in response 
to ACTH stimulation is not only influenced by external 
factors (such as stress) but is also subject to an internal 
factors e.g. circadian rhythm, which controlled by mel-
atonin within the adrenal glands11. There is a potential 
relationship between melatonin and the human adre-
nal cortisol response to ACTH, this may contribute to 
reducing the adverse effects of cortisol such as stress 
and body weight12. In a study on insulin-melatonin re-

lations in rats after inducing diabetes has concluded a 
converse association: when the level of melatonin de-
creases can lead to up-regulation of insulin secretion 
and vice versa and illustrates this inverse correlation 
can open new ways in diabetes treatment in humans13. 
The present study sought to identify the role of mela-
tonin at therapeutic doses on the metabolic hormonal 
changes on rat model.

Materials and Methods

Experimental design: Thirty rats were divided into 
3 equal groups with weights ranging from 250-280 
grams and were placed in the Animal House of Anbar 
University - College of Pharmacy, under standard con-
ditions with a temperature of 25°C and light cycle 12 
hours/day14,15. The first group T1: 10 rats treated with 
melatonin at a therapeutic dose of 0.4 mg/kg, the sec-
ond group T2: was treated with melatonin at 0.8 mg/
kg as a 2-folded dose, and the third group T0: was 
administered distilled water as control group. The ex-
periment was for 30 days, beginning from 7/3/2023 
to 7/4/2023. Melatonin was dissolved in water at con-
centration of 1mg/ml to be administered at two doses 
of 0.4 mg/kg and 0.8 mg/kg rats body weight16,17.

Ending the experiment and blood sampling: Two 
blood samples were withdrawn; the first blood sample 
was withdrawn initially before melatonin administra-
tion from their tail. At the end of the experiment the 
rats were fasting for 24 hrs. By using xylazine and ket-
amine the rats were anaesthetized intramuscularly at 
doses (0.04 g/kg and 0.09 g/kg body weight), respec-
tively. The second blood sample were withdrawn by 
using the heart puncture technique collected in regular 
tubes and used to separate the serum to conduct spe-
cial tests in the current experiment.

Parameters studied: rats body weight were recorded 
and compared. The serum growth hormone, ACTH, and 
insulin were measured as per manufacturer instruc-
tions using rat ELISA kits supplied by Toso (Japan). The 
principle of assay used to quantified target hormones 
(growth hormone, ACTH, and insulin) were based on 
sandwich ELISA technique, which do involve several 
steps starting with covering the microplate surface with 
capture antibodies overnight, followed by sequential 
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Table 1. Ε
Melatonin 
(mg/kg) 

 Body weight (g) 
 Zero time End of experiment 

270.00±5.45a 304.40±2.48a
261.80±2.82a 241.60±2.62b
266.60±3.32a 189.20±2.15c

Data expressed as mean±SD, p<0.05 is considered significant using One

effect of melatonin on growth hormone (GH) (pmol/L), insulin (µIU/mL) and ACTH 

µIU

 
 

 

 

Table 2. Ε

Melatonin 
(mg kg-1) 

Growth hormone 
(pmol L) 

Insulin 
(µIU mL) 

ACTH 
(pg ml) 

25.99± 0.98a* 86.45± 0.73a 13.53± 0
31.09± 0.87b 92.06± 0.97b 10.79± 0.53b
39.36± 0.74c 112.99± 1.08c 6.97± 0.59c

Data expressed as mean±SD, p<0.05 is considered as significant using One

Τ
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washing steps in the morning to be followed by sample 
and standard loading to the well for 2 hours. A second 
washing step started, followed by enzyme conjugation 
step of addition of streptavidin-horseradish peroxidase 
to react with the target protein, the excess enzyme re-
moved by plate washing. The bounded enzyme reacted 
with added substrate 3,3’,5,5’-tetramethylbenzidine 
giving light yellow color to be spectrophotometrically 
quantified at 450nm12,13.

Statistical Analysis: Data presented as means ± 
standard deviation (SD). For serum growth hormone, 
ACTH, and insulin, One-way analysis of variance (ANO-
VA) was used, and Tukey’s multiple comparison tests 
were used whenever the ANOVA test turned signifi-
cant. SPSS   (version 23, USA) statistics software was 
used for statistical analysis. A p-value less than 0.05 
was considered significant.

PHARMAKEFTIKI, 37, II, 2025 | 178-184

ΦΑΡΜΑΚΕΥΤΙΚH, 37, II, 2025 | 178-184



181

Results

Body weight: The results in (Table 1) below showed 
the effect of melatonin on the body weight of the rats, 
there was no significant difference (P>0.01) in the body 
weight of all groups before starting the experiment 
(zero time). The T0 group body weight showed a sig-
nificant increase (P<0.01) at the end of the experiment 
when compared with the same group at zero-time T1 
and T2 groups in all periods of the experiment. Dur-
ing the 30 days of the experiment, the body weight 
results of the T2 group showed a significant reduction 
(P<0.01) in body weight compared to the same group 
at zero time, the T1 and T0 groups.

Growth hormone (GH), insulin, and ACTH: The re-
sults in (Table 2) below showed the effect of melatonin 
on growth hormone (GH) (pmol/L), insulin (µIU/mL) 
and ACTH (pg/ml). The results showed the administra-
tion of melatonin at a dose of 0.8 mg/kg in the T2 group 
had the highest significant (P<0.01) increasing level of 
growth hormone (39.36) pmol/L as well as insulin lev-
el (112.99) µIU/mL when compared with T0 and T1 
groups. While the results of ACTH level were significant 

(P<0.01) largest decrease in the T2 group (6.97) pg/ml 
when compared with T0 and T1 groups.

Parameter correlation: The body weight at zero-time 
positively correlated with body weight at end of trial 
(0.46) and ACTH (0.325), while its negatively corre-
lated with GH (-0.29) and insulin (-0.10). whereas, GH 
negatively significant correlated with body weight at 
end of trial (-0.98) and ACTH (-1.00) (Τable 3, Figure 
1).

Discussion

The results of this study confirmed that melatonin 
supplementation can help to reduce body weight and 
improve metabolic function in overweight individuals, 
improve insulin resistance, and lipid profiles in obese 
rats, even when used at low therapeutic standard doses 
when administered to rats on regular basis in a rela-
tively short period of time. 

The present study has confirmed that the body 
weight of rats in total were reduced at therapeutic and 
over therapeutic doses, this has been confirmed by 
earlier studies, who have found that melatonin sup-

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Color plot correlation of studied properties (BWZ): body weight at zero time of 
experiment, (BWE): body weight at end of experiment. 
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plementation can improved body weight and reduced 
abdominal fat in overweight in human possibly by me-
tabolite acceleration pathways18,19. Animal studies have 
indicated that melatonin may affect metabolism and 
energy balance and weight loss through its effect on the 
activity of some enzymes involved in fat metabolism20. 

Another animal studies discussed the effect of mela-
tonin on body weight by different mechanisms e.g. met-
abolic effects by receptors of melatonin that present in 
various tissues, including adipose tissue in addition to 
its effect on the activity of some enzymes involved in 
fat metabolism e.g. lipoprotein lipase (LPL) and hepatic 
TG lipase) and by the ability of melatonin in activation 
of brown adipose tissue (BAT) causing burn more calo-
ries to generate heat21. Several studies have shown that 
the pineal gland can affect GH-IGF-1 function, and it 
appears that the change in endogenous melatonin con-
centration plays an important role in this mechanism22. 

Several years ago, melatonin was found to lead to 
higher levels of growth hormone (GH) in humans un-
dergoing reconstruction23. Sleep cycle disturbances 
affect the release of cortisol. It has been shown that 
daily intake of melatonin reduces the response to 
ACTH secretion in cases of acute and chronic stress 

in rats24. Melatonin has an important role in insulin 
resistance in peripheral tissues, including adipose 
tissue25. Patients with obesity taking melatonin for 
12 weeks show a pronounced decrease in the Insulin 
resistance index26. In the case of existing Insulin Re-
sistance, melatonin treatment improves glucose me-
tabolism in the insulin resistance model by restoring 
the effect of insulin on the cardiovascular system27-29. 
Melatonin participates in improving Insulin resist-
ance may via MT1 receptors or by preventing mito-
chondrial dysfunction30. 

Conclusion

It’s important to take seriously the role of melatonin 
in reduction of body weight by affecting metabolism 
through stimulating growth hormone, ACTH and in-
sulin secretion especially when taken for long time 
as therapy for children to induction of sleep. In other 
hand, these characteristics of melatonin may helpful 
as therapeutic doses can enhance the medication that 
used for obesity and weight control as adjuvant ther-
apy.. More explanation needed for effects of melatonin 
on other endocrine system and hormonal balances. 
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