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Effects of Physical Activity and Melatonin in a Rat Model of Depression Induced by Chronic
Stress
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Purpose: Stress, depending on its intensity and duration, results in either adaptive or maladaptive physiological and psychological
changes in humans. Also, it was found that stressful experiences increase the signs of behavioral despair in rodents. On the other
hand, exercise and melatonin treatment is believed to have many beneficial effects on health. Thus, this study was designed to evalu-
ate the anti-depressant effects of physical activity and melatonin against chronic stress-induced depression in rats. Methods: Adult
male Sprague-Dawley(SD) rats(200-250g, 7 weeks of age) were subjected to depression induced by chronic stress. Chronic depres-
sion was induced with forced-swim stress (FSS) and repeated change of light-dark cycle for 4 weeks. In the last 2 weeks, some rats
were confined in a cage enriched with a running wheel, seesaw and chewed a ball from 19:00 to 07:00 every day. Melatonin was in-
jected intra-peritoneally (I.P), and the rats received intraperitoneal injections of melatonin (15 mg/kg). The Forced Swim Test (FST)
was performed to evaluate the immobility behaviors of rats for a 5 min test. Results: It was found that, the immobility time in FST
was significantly (p <.05) lower in physical exercise (M= 58.83 +22.73) and melatonin (M=67.33+ 37.73) than in depressive rats
(M=145.93+63.16) without physical activity. Also, TPH positive cell in dorsal raphe was significantly (p <.05) higher in exercise
(M=457.38+103.21) and melatonin (M =425.38+ 111.56) than in depressive rats (M= 258.25 + 89.13). Conclusion: This study sug-
gests that physical activity and melatonin produces antidepressant-like effect on stress-induced depression in rats. So, physical exer-
cise and melatonin may be a good intervention in depression patients.
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Group assignments FST 1 FST 2 Sacrifice
D-day D+16 D+30 D+31

FST 1:for check depressive level

FST 2:identify to change depressive level
mm forced to chronic stress

m= melatonin, exercise period

Figure 1. Design of experiment. Different groups of rats are respective-
ly used for neurochemical analysis and behavior test. Between experi-
mental day 16 and 30, E group was kept under free activity and M
group was injected with melatonin. FST = Forced Swim Test.
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Figure 2. Results of immobility time in FSS (Forced Swim Stress). De-
pressive animal model was confirmed by FSS. Data are expressed as
mean+S.E. ¥*p <.05 compared to all depressive rats (D, M, E groups).
This FSS is 14 days after chronic stress intervention.
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Table 1. Data of Immobility Time in FSS

Control group  All depressive

(n=4) rats (n=12) t p
Mean+SD Mean +SD
Immobility time (second) ~ 39.8+25.6 11964285  -8453 <001
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Figure 4. Effect of Exercise and melatonin on immobility time in FST.
Data are expressed as mean+S.E. *p <.05 compared to the C, M, E
groups (vs **groups). This FST was carried out in 30 days.
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Figure 5. Immunostaining of TPH (Tryptophan hydroxylase) positive
cells in dorsal raphe. (A) C group, (B) D group, (C) M group, (D) E group.
The scale bar represents 100 pm. The tissue was measured by micro-
scope on magnification 100. Graph of TPH positive cells. Data are ex-
pressed as mean+S.E. *p <.05 compared to the C, M, E groups (vs **
groups).
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