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ABSTRACT

Fos expression induced by combined injection of leptin

and cholecystokinin in the rat brain

Kim, Young Uck
Dept. of Medicine
The Graduate School

Yonsei University

Several studies reported that cholecystokinin(CCK), a short-term meal
related satiety signal, and leptin, a long-term signal for controlling feeding
behaviour and body weight, act synergistically to inhibit food intake.
However, the mechanism and the neuroanatomic basis for this response remain
unclear. To clarify the neuronal mechanisms underlying the synergistic
interaction between leptin and CCK, we examined the neuron activated by a
single or combined injection of leptin(3 ) intracerebroventricularly ICV), and
CCK2 [ ) intraperitoneally (IP) in rats which fasted using
immunohistochemistry for Fos. The expression of Fos has been used to trace
neuronal activation pathways.

We focused on paraventricular nucleus(Pa), retrochiasmatic area(RCh),
lateral hypothalamic nucleus(LH), central nucleus of amygdala(Ce), supraoptic
nucleus(SO), arcuate nucleus(Arc), ventromedial hypothalamic nucleus(VMH),
dorsomedial hypothalamic nucleus(DM), ventral premammillary nucleus(PMV),
superior lateral subdivision of parabrachial nucleus(LPBS), external lateral

subdivision of parabrachial nucleus(LPBE), supragenual nucleus(SGe), area



postrema(AP), medial area(SolM) and commissural area(SolC) of nucleus of the
solitary tract where leptin or CCK is known to induce Fos expression. Fos
expression was investigated in the rat brain after three different doses of
leptin (15 ,3 , 10 ). Administrating different doses of leptin made little
significance in the relative numbers of neuron activated by leptin. Leptin
increased the Fos expression in the Pa, RCh, LH, SO, Arc, VMH, DM, PMV,
LPBS, LPBE, SGe, AP and SolM. CCK increased the Fos expression in the
Pa, RCh, LH, Ce, SO, Arc, VMH, DM, PMV, LPBS, LPBE and SolM. These
sites corresponded to the parts of visceral afferent pathways which send
satiety signals of CCK.

From the result, we can hypothesize that CCK activates neurons in the
nucleus of the solitary tract located on vagal afferent pathways which in turn
stimulate neurons in the parabrachial nucleus. The satiety signal of CCK is
then sent from the parbrachial nucleus to Pa, RCh, VMH, DM, LH, Arc and
Ce. Combined injections of leptin and CCK enhanced Fos expression in the
Pa, RCh, VMH, DM, LPBS, and SolM at a statistically significant level,
compared with those induced by single injections of leptin or CCK. Our results
suggest that Pa, RCh, VMH, DM, LPBS and SolM may be essential sites
mediating the synergistic effect of leptin and CCK in regulating food intake

efficiently.
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