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EXOGENOUS MELATONIN IMPROVES 

LIVER FUNCTION AND 

NEUROBEHAVIORAL DESYNCHRONY IN 

EXPERIMENTALLY INDUCED LIFE STYLE 

DISORDER IN C57BL/6J MICE 

 

Aliasgar H. Vohra, Kapil Upadhyay, Apeksha 
Joshi, Hitarthi Vyas, Shruti Kulshrestha, 

Ranjitsinh Devkar 
 

Circadian clock modulation impairs cognitive 

performance, deficits in learning, memory and 

spontaneous locomotor activity. In mice, high fat 

high fructose diet (HFFD) alone or in combination 

with photoperiodic manipulations modulates the 

circadian clock that culminates in fatty manifestations 

in liver and behavioral perturbations. We hypothesize 

that timed administration of melatonin improves liver 

functions and behavior in experimentally induced 

model of lifestyle disorder. C57BL/6J mice were 

subjected to photoperiodic shifts alone or in 

combination with HFFD for a period of 18 weeks. Both 

the experimental regimens resulted in development of 

fatty manifestations in liver. Development of NASH was 

confirmedby lipid profile and histomorphology. Later, 

mice were subjected to behavioral tests (open field, 

OFT; elevated plus maze, EPM; force swim, FST; 

sucrose preference, SPT; tail suspen- sion, TST; Barnes 

maze, BMT and Morris water maze, MWM tests) to 

evaluate spontaneous locomotor activity, anxiety, 

depression and memory. Further, synaptic plasticity,  

 

 

 

 

 

 

 

 

 

 

 

inflamma- tion, neurotrophins and dendritic spine 

density in the hippocampus were assessed.  

Results: ALT, AST levels, total lipids, TGs, LDL-C, 

VLDL-C and cortisol were  significantly higher in CD, 

HFFD and HFFD+CD group whereas, exogenous 

melatonin treatment accounted for corrective changes. 

Ballooning hepatocytes with distorted hepatic chords 

and fatty changes observed in CD, HFFD and 

HFFD+CD groups too were significantly lowered in 

melatonin treated group. HFFD or HFFD+CD groups 

showed significantly increased body weight, hair coat 

index and significant negative impact on spontaneous 

locomotor (OFT) activity. Also, results obtained in 

EPM confirmed anxiety whereas; FST, TST and SPT 

had confirmed depression in mice. The memory 

appeared to be negatively affected as evidenced by 

results obtained in BMT and MWM tests. Exogenous 

melatonin showed moderate to significant 

improvement in the said parameters as evidenced by 

the results of behavioral studies. It was further 

confirmed by mRNAs of key genes governing 

anxiogenic changes, impaired spatial learning and 

variability in locomotor activity in hippocampal region 

of control and treated mice. Reduced Nissl positive 

neurons, down regulation of synaptic plasticity (BDNF, 

SYN-1 and PSD-95) and increment in pro-inflammatory 

cytokines were recorded in HFFD, CD and HFFD+CD 

mice. The said behavioral distortions, neurotrophic 

growth factors and synaptic markers expression were 

found to be reversed, ranging from moderate to 

significant level in melatonin treated group. 

Conclusion: Findings suggest that exogenous 

melatonin improves liver function and hippocampal 

synaptic plasticity in experimental model of lifestyle 

disorder. The same culminating in gross improvement 

in motor indices as evidenced by the improvement in 

indices of behavior is the highlight of the study. 
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