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Anti-Visceral Obesity Effect of Apios americana
Medikus in Diet-Induced Obese Mice
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ABSTRACT This study examined the effects of apios (4dpios americana Medikus) supplementation on visceral obesity
in high-fat diet-induced obese mice. C57BL/6N mice were fed a high-fat diet (40% calories from fat) with or without
apios powder (10%, w/w) for 12 weeks. At the end of the experiment, apios supplementation reduced visceral fat
mass significantly by 14.3% compared to the control group. Apios decreased significantly the atherogenic index, serum
leptin level, hepatic lipid (free fatty acid and triglyceride) content, and lipid droplets, whereas it increased the serum
high density lipoprotein-cholesterol/total cholesterol ratio. Hepatic lipogenic gene expression of peroxisome proliferator
activated receptor gamma, fatty acid synthase, and diacylglycerol O-acyltransferase 2 was down-regulated by apios
supplementation. These results suggest that apios is a healthy food for preventing high-fat diet-induced visceral obesity
and fatty liver.
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Table 1. Primer sequences for RT-qPCR

1139

Gene Full name Forward/Reverse (5°-3°)

Dgat2  diacylglycerol O-acyltransferase 2~ CTGGCTGATAGCTGCTCTCTACTTC/TGTGATCTCCTGCCACCTTTC

Fasn fatty acid synthase CGCTCCTCGCTTGTCGTCTG/AGCCTTCCATCTCCTGTCATCATC

Gapdh  glyceraldehyde-3-phosphate ACAATGAATACGGCTACAGCAACAG/GGTGGTCCAGGGTTTCTTACTCC
dehydrogenase

Plpp2  phospholipid phosphatase 2 GGGTTCTACTGTGGAGATGA/TGACAGTAGCTGTGATGATGA

Pparg  peroxisome proliferator activated CTGGCCTCCCTGATGAATAAAG/GGTGGGACTTTCCTGCTAATAC

receptor gamma

Table 2. Effects of Apios americana Medikus powder on changes
of body weight, food intake, and FER in diet-induced obese mice

Table 3. Effects of Apios americana Medikus powder on serum
leptin and lipid profiles in diet-induced obese mice

Control Apios Control Apios

Body weight (g) ) Leptin (ng/mL) 10.99+0.82” 5.4141.52°

Initial 19.36+0.30 19.91+0.22 FFA" (mmol/L) 0.67+0.02 0.65+0.04

Final 37.79+0.60 36.45+1.22 TG (mmol/L) 0.84+0.02 0.76+0.04

Fooc%) intake (g/d) 3.32+0.04 3.43+£0.04 TC (mmol/L) 3.57+0.20 3.20+0.06
FER 0.06£0.002  0.05+0.004 HDL-C (mmol/L) 2.3420.12 2.50£0.07,__
;;Values are expressed as meantSE (n=8). HTR (%) 65.69+1.68 78.08+1.84

FER: Food efficiency ratio=body weight gain/food intake per Al 0.53+0.04 0.28+0.03

day.
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YFFA: free fatty acid, TG: triglyceride, TC: total cholesterol,
HDL-C: HDL-cholesterol, HTR=HDL-cholesterol/Total cho-
lesterol X 100, AI: atherogenic index=(Total cholesterol—
HDL-cholesterol)/HDL-cholesterol.

Values are expressed as mean+SE (n=8).

"P<0.05, “"P<0.001 vs. Control by Student’s r-test.
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Fig. 1. Effects of Apios americana Medikus powder on visceral adipose tissue weight (A) and size of epididymal white adipose
tissue (B) in diet-induced obese mice. Values are expressed as mean+SE (n=8). 'P<0.05, "P<0.01, ""P<0.001 vs. Control by Student’s
t-test. WAT: white adipose tissue, Total WAT: sum of epididymal WAT, perirenal WAT, retroperltoneal WAT, and mesentric WAT.
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Fig. 2. Effects of Apios americana Medikus powder on hepatic lipid accumulation (A) and lipid contents (B) in diet-induced obese
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Fig. 3. Effects of Apios americana Medikus powder on hepatic lipogenic gene expressmn in diet-induced obese mice. Values are
expressed as meantSE (n=8). "P<0.05 vs. Control by Student’s #-test. Pparg: peroxisome proliferator activated receptor gamma,
Fasn: fatty acid synthase, Plpp2: phospholipid phosphatase 2, Dgat2: diacylglycerol O-acyltransferase 2.
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