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Female Specific Appetite Regulation of Daidzein in Rats
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ABSTRACT

Previously, we showed that soy isoflavone daidzein decreased food intake specifically
in female rats. Although we have evaluated hypothalamus gene expression of appetite-
related neurotransmitter to investigate the mechanism of decreasing food intake by
daidzein, we have failed to acquire useful information, because of variation in the meal
patterns of individual rats. In the present study, we examined hypothalamus gene
expression of appetite-related neurotransmitter by synchronized meal pattern by
means of meal feeding. After 10 days of training, the rats did not adapt meal feeding
(two times) and daily food intake of rats in meal feeding is about 80% of rats in ad
libitum feeding. Daidzein did not decrease the food intake of meal feeding rats
(Experiment 1). After 12 days of training, the rats well adapted meal feeding (three
times) and daily food intake of rats in meal feeding is well matched with rats in ad
libitum feeding. Daidzein decreased the food intake of the meal feeding rats the same
as in the ad libitum feeding rats (Experiment 2). In both experiments, we observed
potential response of these gene expressions to decreasing food intake by daidzein
after 14 days of test feeding but there is no explanation on the decrease of food intake
by daidzein administration. Examination of more short-term meal feeding (three
times) might be needed. Soy Protein Research, Japan 9, 87-95, 2006.
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Fig. 1. Appetite-regulated factor in hypothalamus. Neuropeptide Y (NPY), Galanin, Agouti-gene related protein
(AGRP) and Orexin were orectic factor. Cocaine and amphetamine-regulated transcript (CART),
Corticotrophin-releasing hormone (CRH), Pro-opiomelanocortin (POMC) and Urocortin were anorectic
factor. Paraventricular nucleus (PVN), Lateral hypothalamus (LHA) and Arcuate nucleus (ARC) were

localized in hypothalamus.
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Fig. 2. Daily changes of the food intake and the body weight in female rats for 14 d of training period in ad libitum
feeding (O) or meal feesing (2 times, &) (experiment 1)., Values are the means of six rats.
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Fig. 3. Daily changes of the food intake and the body weight, food intake and body weight gain for 14d, and adipose
tissue and body fat weight in female rats fed the diet containing daidzein or the control diet in adlibitum
feeding or meal feesing (2 times) (experiment 1). O, control diet in ad libitum feeding; @, daidzein diet in
meal feeding (2 times); A, control diet in mealfeeding (2 times); A, daidzein diet in meal feeding (2 times).

Values are the means of six rats.
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Fig. 4. Serum leptin, inslin and cholecystokinin in female rats fed the diet containing daidzein or the control diet in
adlibitum feeding or meal feesing (2 times) (experiment 1). CCK, cholecystokinin. O, control diet in ad
libitum feeding; @, daidzein diet in meal feeding (2 times); A, control diet in mealfeeding (2 times); A,
daidzein diet in meal feeding (2 times). Values are the means of six rats.
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Fig. 5. Hypothalamus gene expression of appetite-regulated neurotransmitter in female rats fed the diet
containing daidzein or the control diet in adlibitum feeding or meal feesing (2 times) (experiment 1). NPY,
neuropeptide Y; AGRP, agouti gene-related peptide; CART, cocaine and amphetamine-regulated transcript;
POMC, pro-opiomelanocortin. O, control diet in ad libitum feeding; @, daidzein diet in meal feeding (2
times); A, control diet in mealfeeding (2 times); A, daidzein diet in meal feeding (2 times). Values are the
means of six rats.
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Fig. 6. Daily changes of the food intake and the body weight in female rats for 14 d of training period in adlibitum
feeding (O) or meal feesing (3 times, A) (experiment 2)., Values are the means of six rats.
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Fig. 7. Daily changes of the food intake and the body weight, food intake and body weight gain for 14d, and adipose
tissue and body fat weight in female rats fed the diet containing daidzein or the control diet in adlibitum
feeding or meal feesing (3 times) (experiment 2). O, control diet in ad libitum feeding; @, daidzein diet in ad
libitum feeding; A, control diet in mealfeeding (3 times); A, daidzein diet in meal feeding (3 times). Values
are the means of six rats.
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Fig. 8. Serum leptin, inslin and cholecystokinin in female rats fed the diet containing daidzein or the control diet in
adlibitum feeding or meal feesing (3 times) (experiment 2). CCK, cholecystokinin. O, control diet in ad
libitum feeding; @, daidzein diet in ad libitum feeding; A, control diet in mealfeeding (3 times); A, daidzein
diet in meal feeding (3 times). Values are the means of six rats.
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Fig. 9. Hypothalamus gene expression of appetite-regulated neurotransmitter in female rats fed the diet

9

containing daidzein or the control diet in adlibitum feeding or meal feesing (3 times) (experiment 2). NPY,
neuropeptide Y; AGRP, agouti gene-related peptide; CART, cocaine and amphetamine-regulated transcript;
POMC, pro-opiomelanocortin. O, control diet in ad libitum feeding; @, daidzein diet in ad libitum feeding;
A\, control diet in mealfeeding (3 times); A, daidzein diet in meal feeding (3 times). Values are the means of
six rats.
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