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Search for catch-up foods that can promote growth in
animal models of delayed growth

Kazuyoshi Ukena
Graduate School of Integrated Arts and Sciences
Hiroshima University

We recently identified a cDNA encoding a novel small secretory protein in the
hypothalamus of birds and rodents and named it neurosecretory protein GL (NPGL). In
rats, NPGL-producing neurons are localized to the arcuate nucleus of the hypothalamus,
which is involved in the regulation of feeding behavior and energy homeostasis. NPGL
mRNA expression in the hypothalamus was altered in fasted rats, streptozotocin-
induced diabetic rats, and genetically obese (fa/fa) Zucker rats, suggesting that NPGL
modulates energy homeostasis. Moreover, the overexpression of the precursor gene in the
hypothalamus showed the dwarf phenotype in rats. Therefore, this animal over-expressing
NPGL may be a good model for studies on the dwarf phenotype. The purpose of the
present study was to determine the ideal catch-up food among various foods including
high-fat foods, high-sucrose foods, foods with high contents of both fat and sucrose, and
macronutrient-rich diets, which can help promote the growth of these dwarf rats.

We chronically injected NPGL into the cerebral ventricle of male rats for 2 weeks
using an osmotic pump. We then fed the rats a normal chow or one of several high-calorie
diets, measured their body weight and food intake, and calculated food efficiency. In the
normal chow-diet group, the infusion of NPGL suppressed body weight gain, without
affecting food intake. However, the injection of NPGL into the high-calorie—diet group
increased food intake without suppressing body weight. These results indicated that a high
calorie diet is a candidate catch-up food that can promote growth in rat models of delayed
growth. Furthermore, we investigated the growth and food intake in more detail in the rats
fed the different diets, and found that the macronutrient-rich diet with 39kcal% protein,
54kcal% carbohydrate, and 7kcal% fat was the most effective in preventing the dwarf
phenotype.

These results suggest that chronic central infusion of NPGL in rats is a good technique
to develop dwarf models for animal studies. Furthermore, a high-carbohydrate diet is a
good catch-up food that can promote growth in these rat models of delayed growth.



