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Abstract

Acupuncture has fairly good weight-reducing effect in treating simple obesity due to the neuroendocrine regulation. In this study, the anti-
obesity effects of herbal acupuncture(HA) with Sang-hwang(Phellinus linteus) at Fuai(SP16) were investigated in the rat fed on high-fat(HF)
diet. Sang-hwang mushroom has been proven to have anti-carcinogenic effects and Sang-hwang extracts are highly effective in treatment
and preventive treatment of AIDS, diabetes and high blood-pressure. To determine whether the Sang-hwang herbal acupuncture may have
the anti-obesity effect, male Sprague-Dawley(4-wk-old) rats were fed a HF diet for 5 wk, which produced significant weight gain compared
to rats were fed a normal diet, and then herbal acupuncture were treated for 3 wk in HF diet group. The body weight, food consumption,
food effeciency ratio(FER), body fat mass, plasma nitric oxide(NQO) were investigated in rats fed on normal diet, HF diet, and HF diet with
HA(HF-diet-HA) groups. NO has been proposed to be involved in the regulation of food intake. In addition, the expression of appetite
peptides such as orexigenic peptide neuropeptide Y(NPY) and the anorectic peptide cholecystokinin(CCK) were observed in the
hypothalamus. HF-HA group reduced body weight gain, FER, body fat contents and NO concentration compared to HF diet group. The
expression of NPY was reduced in arcuate nucleus(ARC), and CCK was increased in the paraventricular nucleus(PVN) after treatment of
HA. In conclusion, Sang-hwang HA reduced adipocity, plasma NO and hypothalamic NPY, but increased CCK expression in the HF diet-
induced obesity rat, therefore HA may have anti-obesity action through regulating body weight and appetite peptide of the central nervous
system.

Key words : Antiocbesity, Sang-hwang mushroom, body fat mass, plasma nitric oxide, neuropeptide Y, cholecystokinin,
hypothalamus
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Table 1. Composition of experimental diets (g/kg diet)
Ingredients Normal diet" High fat diet”
Casein 200 200
DL-Methionine 3 3
Comn starch 150 150
Sucrose 500 345
Cellulose 50 50
Corn Oil 50 -
Beef Tallow - 205
Salt mixture 35 35
Vitamin Mixture 10 10
Choline Bitartrate 2 2
Fat % (Calories) 117 40.0

¥ Normal diet : AIN-76A diet #100000 (Dyets Inc., Bethlehem, PA,
USA)

? High fat diet : AIN-76 diet #100496 (Dyets Inc., Bethlehem, PA,
USA)
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3]49%} biotinylated anti-rabbit serum(Vector Laboratories,
Burlin-game, CA, USA)ol| ¥h3-A1Z Tk PBSTE 3% A&
o, o 2Z AL 2417 =oF Vectastain Elite
ABC reagent(Vector) o] Ttk

PBSE @ ¥ 3+ v} Z3-S nickel chloride® 713}
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Table 2. Body weight, daily food intake and food efficiency ratio of rats fed experimental diets for 3 weeks

Groups Initial body weight ~ Final body weight Body weight gain Food intake FER?
® (® (g/day) (g/day)
Normal diet 3178 &£ 8.9% 389.8 £ 8.0%* 188 + 0.16%* 2057 £ 059 0.091 + 0.007**
HF-diet 3604 £ 28 474 £ 100 350 = 034 1902 £ 040 0.184 £ 0015
HF-diet-HA 3522 =+ 100 4162 = 166 215 £ 0.73** 1797 £ 0.73 0.120 & 0.018%*

Separate measures of one-way ANOVA among the groups followed by LSD test. **p <0.01 as compared with the corresponding data of

HF-diet group.
Y Values are Mean + SE

»FER : Food efficiency ratio = body weight gain (g/day)/food intake (g/day)
HF : high fat, HF-diet-HA : high fat diet with herbal acupuncture at SP16
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Fig. 1. Effect of herbal acupuncture on adipose tissue mass. (A) brown adipose tissue, (B) epididymal fat, (C) visceral fat, (D)
peritoneal fat. Levels of tissue mass were calculated as a weight per body weight. Separate measures of one-way

ANOVA among the groups followed by LSD test. **p<0.01, **p<0.001 as compared with the corresponding data of
HF-diet group. HF : high fat, HF-diet-HA : high fat diet with herbal acupuncture at SP16.
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Fig. 2. Effect of herbal acupuncture on the plasma

concentration of NO metabolites in rats fed normal
diet or high fat diet. Separate measures of one-way
ANOVA among the groups followed by LSD test.
**n<0.01 as compared with the corresponding data
of HF-diet group. HF : high fat, HF-diet-HA : high fat
diet with herbal acupuncture at SP16.
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Fig. 3. Expression of neuropeptide Y(NPY) neurons in the
hypothalamus after feeding experimental diets in
normal diet or high fat diet pretreated rats. Separate
measures of one-way ANOVA among the groups
followed by LSD test. **p<0.01 as compared with
the corresponding data of HF-diet group. HF : high
fat, HF-diet-HA : high fat diet with herbal
acupuncture at SP16. ARC, arcuate nucleus ; LH,
lateral hypothalamus ; VMH, ventromedial
hypothalamus ; PVN, paraventricular nucleus
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Fig. 4. Expression of cholecystokinin(CCK) neurons in the
hypothalamus after feeding experimental diets in
normal diet or high fat diet pretreated rats. Separate
measures of one-way ANOVA among the groups
followed by LSD test. **p<0.01 as compared with
the corresponding data of HF-diet group. HF : high
fat, HF-diet-HA : high fat diet with herbal
acupuncture at SP16. ARC, arcuate nucleus ; LH,
lateral hypothalamus ; VMH, ventromedial
hypothalamus ; PVN, paraventricular nucleus
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