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Fig.1 Plasma concentrations of various amino acids in intact rats. Amino acid concentrations were measured by automatic HPLC detection
system.
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Fig. 2 Effect of a single icv injection of amino acids on the food intake in rats. Amino acid was injected at 8:45h.
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Fig. 3 Effect of a single icv injection of amino acids on food intake in rats. Amino acid was injec

ed at 8:45h and 24h food intake was

measured. Black and dotted bar represent the food intake in 1 and 10 g amino acid injected rats, respectively.
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Fig. 4 Effect of a single icv injection of amino acids on food intake in 12h fasted rats.

Amino acid was injec: t 8:45h.
difference (P < 0.05 vs. saline-treated rats)
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Table 1 Effect of icv injection of amino acid on the behavior in rats

Amino acid dose (ug) Type of abnormal behavior n/treated
His 1 grooming 7
Lys 1 grooming 1/4
Ser 1 grooming 3/4
Ser 0 barrel rolling 2/4
Gly 1 calming 14
Ala 100 bobbles 1/4
Arg 1000 barrel rolling 3/4
Asn 10 bobble 14
Asp 100 choreiform 3/4
Pro 1000 bleat 3/4
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Fig. 8 Total locomotor activities for 2 hrs after icv injection of
various amino acids. Each bar and vertical line represent
the mean = SEM of 6 r: erisks indicate significant
difference (P<0.05 vs. salin ated rats)
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Fig. 10 Time course of change in body temperature after icv
administration of glycine (diagonal line bar), lysine
(dotted bar) and histidin (black bar). White bar indicate
saline group. Each bar and vertical line represent the
mean = SEM of 6 rats. Asterisks indicate signiicant
difference (P<005 vs. saline-treated rats)
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Fig. 11 A: Examples of locomotor activity records before and after icv injection of glycine. The graph shows superimposed plots for 2 days.
Each triangle indicates the time and day of icv injection of glycine. Right lower figure represent the phase-response plot of all data.
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Study on the mechanism of food intake and abnormal behavior induced
by intracerebroventricular injection of amino acids

Study on the mechanism of food intake and abnormal behavior induced by
intracerebroventricular injection of amino acids

Noboru Murakami

(Department of Veterinary Physiology, Faculty of Agriculture, Miyazaki University)

Effect of intracerebroventricular (icv). injection of amino acids on the food intake and
behavior was examined in rats. A single icv injection of glutamic acid and phenylalanine
stimulated food intake. On the other hand glycine suppressed them. Glycine, serine and lysine
also suppressed food intake in 12 h fasted rats. Multi unit activity of fireling rate of neuron in
paraventricular nucleus was decreased after icv injection of glycine. In addition, glycine
increased expression of both POMC mRNA in arcuate nucleus and CRH mRNA in
paraventricular nucleus. Immunohistochemistry revealed that c-Fos expression was induced
in POMC cells in arcuate nucleus.

Icv injection of amino acids resulted in several abnormal behavior in rat. Histidin, serine
and lysine induced grooming behavior. A large amount of serine and arginine induced barrel
rolling. Glycine and alanine resulted in typical calming and bobble, respectively. Aspartic acid
and praline induced choreiform and bleat, respectively. Acute total locomotor activity was
increased and decreased by a single icv injection of lysine, histidin and glycine, respectively.
In barrel rolling rats induced by arginine, c-Fos expression was observed in only one side of
cerebral cortex. Body temperature also affected by icv injection of amino acids. Glycine
decreased body temperature 20 min after injection. On the other hand lysine and histidin
increased them. Although glycine decreased locomotor activity and body temperature, it did
not change the circadian free-running rhythm of locomotor activity.

These results indicate that various amino acids may play important roles in feeding

regulation and physiological behaviors.



