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Abstract

Boesenbergia pandurata (Roxb.) Schitr. has been reported to possess anti-oxidative and anti-inflammatory
properties. The aim of this study was to investigate the effect of Boesenbergia pandurata extract (BPE) in a
high-fat diet (HFD)-induced obese mice model. C57BL/6] mice were fed with either the high-fat diet or a 0.5%
BPE-supplemented HFD for 8 weeks. The BPE-containing HFD significantly reduced body weight gain and
the accumulation of visceral fat mass in mice model without altering the amount of food intake. Moreover, mice
fed with BPE-containing HFD had lower concentrations of lipids in their blood, lower hepatic lipid accumulation,
and lower serum leptin levels compared with the HFD-fed mice. RT-PCR analysis showed that the expression
levels of peroxisome proliferators—activated receptor y 2 (PPAR 7y 2) and CCAT/enhancer binding protein a
(C/EBPa) genes in the epididymal fat tissue of mice fed the BPE-containing HFD increased 1.16- and 1.30-fold,
respectively, compared to mice fed HFD only. In conclusion, BPE attenuated visceral fat accumulation and im—
proved dyslipidemia in a mice model with HFD-induced obesity.
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Table 1. Composition of experimental diets

Diet (g/kg diet)

Ingredients ND  HFD  HFD-BPE
Casein 200 200 200
D, L-methionine 3 3 3
Corn starch 150 111 106
Sucrose 500 370 370
Cellulose powder 50 50 50
Corn oil 50 30 30
Lard — 170 170
Mineral mixture"” 35 42 42
Vitamin mixture” 10 12 12
Choline bitartrate 2 2 2
Cholesterol - 10 10
Tert-Buthylhydroquinone 0.01 0.04 0.04
BPE’ - - 5
Total kcal/g 16,439 19,315 19,315

II)AIN—76 vitamin mixture.
Y AIN-76 mineral mixture.
")Boersenbergia pandurata extract.
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Fig. 1. Effects of BPE on preadipocyte. (A) Differentiation and
(B) cell proliferation of preadipocytes with BPE treatments. Results
are expressed as mean+SD from three independent experiments.
*"Means not sharing a common superscript are significantly dif-
ferent (p<0.05).
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Fig. 2. Effects of BPE on matured adipocyte. (A) Glycerol re-
lease and (B) cell proliferation of adipocytes with BPE treatments.
Results are expressed as mean+SD from three independent ex—
periments. #>Means not sharing a common superscript are sig—
nificantly different (p<0.05).

o] mAA o] o) A 98.8%7F F 7132 THp<0.05). W ol
BPE R ZFTolAe A2 ol thH] & WA A
7} 28.1% ZAa3FA k. BPE RETolds Aol o
Hl R a3k "H26.8%), FHAZAW(37.0%), AT
(39.2%), A2rekA18H19.0%), 3] 3FA(28.8%) Z-2-oll A A
Wz TA 7 7H4stgh R ugkx o] 2287 HA)
5 FalA AW Az F7|7) HAaskal o]df wet A
o] FAV A AeS AT F AR (Fig. 3A, 30).

2 3 ZHX|E CHAtol CHet BPE st

=

1
d1pocytokme-4 o] H3l= °]§rﬂ Xiié“é 2 ujgEA
X]Hoﬂ’ 5ol 9% & 4 AvU6). kA BPE X3 w
2 g4 X2 9 adipocytokined] &S =43 AFH(Table

g4 Fo TAAA FEE 1AW o) e BPE BF
T A 24.4% ) ol A RE fo] A
ok =3 8% T FFe~HE §F £ LDL-FH~HE
FFolle A S FA FRoeH, 84 F T2 9
59 FE uAWA ey BPE AFHE T3 A HI}s)
g FHe] TEE
23] 723k THp<0.05).
T A FE F

Hshe BEHA &

O



20 B2 - gt - o3 - v - kgl - H A

Table 3. Weight gain and visceral fat-pad weight of mice fed experimental diets

ND HFD HFD-BPE
Weight (g) 2821 +155° 34.04+2.67" 30.87+2.44°
Weight gain (g/day) 0.10+0.02° 0.21+0.04 0.16+0.04°
Food intake (g/day) 3.64+0.22 359+0.19 3.72+0.37
FER" 151¢ 3.08 2.22
Visceral fat pad weights (g/100 g BW)
Epididymal 2.33+0.43° 4.89+0.78" 358+0.71
Perirenal 0.26+0.09 0.54+0.11° 0.34£0.08"
Mesenteric 0.88+0.18" 1.35+0.27 0.824+0.21°
Retroperitoneal 0.68+0.19° 1.47+0.16° 1.1940.22°
Subcutaneous 1.28+0.31° 2.36+0.53° 1.68+0.35"
Scapular brown fat 0.36+£0.07" 0.46+0.06 0.41+0.05"
Scapular white fat 0.70+0.32° 1.84+0.67% 1.2740.44°
Total 6.51+1.36° 12.94+1.85 9.30+1.67°
Liver (g) 0.94+0.09 1.29+0.10° 1.35+£0.13%
Kidney (g) 0.31+0.02 0.31£0.01 0.31+0.02

DFood efficiency ratio.
Values are expressed as means*+SD (n=8). ““Means in a row with superscripts without a common letter differ, p<0.05.
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Fig. 3. Histology of epididymal adipose tissue and liver tissue of mice fed on the experimental diet for 8 weeks. Representative
photomicrographs of the epididymal adipose tissue (A) and liver tissue (B). All sections were stained with H&E; magnification, x 400.
Histological analyses of adipose tissue and liver tissue showed that BPE reduced the cell size (C). Results are expressed as mean=+SD
(n=8, p<0.05). ““Means not sharing a common superscript are significantly different (p<0.05).

Table 4. Plasma and hepatic biochemistry of mice fed experimental diets

ND HFD HFD-BPE
Plasma
Triglyceride (mg/dL) 68.0£16.0 62.2+25.4 47.02+16.0
Total cholesterol (mg/dL) 117.5+165 167.7+28.7* 174.7+355°
HDL cholesterol (mg/dL) 9.99+2.64" 16.49+6.30° 21.32+4.98"
LDL cholesterol (mg/dL) 93.9+17.3" 133.9+22.7° 148.7+18.4*
Free fatty acid (mM) 0.21£0.06 0.19+0.05 0.18+0.07
Glucose (mg/dL) 131.6+31.4 126.1+21.8 119.2+13.0
Insulin (ng/mL) 0.29+0.14 0.38+0.23 0.30+0.10
Leptin (ng/mL) 3.65+3.35° 17.13+7.38° 9.24+3.86"
Adiponectin (pg/mL) 15.28+1.43° 13.99+1.90* 11.61+1.65
Liver
Triglyceride (mg/g liver) 11.09£2.65° 16.45+1.54* 14.25+1.17°
Total cholesterol (mg/g liver) 1.82+0.55° 2.60+0.42° 2.67+0.20°

Values are expressed as means*+SD (n=8). *“Means in a row with superscripts without a common letter differ, p<0.05.

A QkSkth(Table ). el 2484 B2& Fa) BPEZ}  (Fig 3B), 3444 §9¢ 2AFE 28 3% + A
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Fig. 4. Fold changes in gene expression as determined by
the real-time PCR analyses in the epididymal fat tissues of
mice fed on the experimental diets for 8 weeks. Each value
is shown as the mean=+SD of triplicate analyses of RNA samples
pooled from 8 mice. Results were normalized to GAPDH mRNA
expression. abMeans not sharing a common superscript are sig—
nificantly different (p<0.05).
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