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Anti-Obesity Effects of Lentinus edodes on Obese Mice
Induced by High Fat Diet
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ABSTRACT The aim of this study was to investigate the anti-obesity effects of Lentinus edodes water extract powder
(LEP) in mice fed a high fat diet (HF, 45% kcal fat). Mice were administrated a HF diet supplemented with 1%,
3%, or 5% LEP for 12 weeks. Consumption of HF diet caused increases in body weight, serum lipid profiles, and
adipose tissue weights. Serum TC and TG levels in the LEP-supplemented groups were lower than those in the NC
group. Supplementation with 5% LEP significantly suppressed body weight gain and reduced the weight of subcutaneous
adipose tissue compared to the HF group. HF diet ingestion resulted in higher lipid content and increased lipid perox-
idation in the liver. However, LEP supplementation inhibited accumulation of hepatic lipids induced by HF diet, consid-
erably decreased MDA levels, and elevated total antioxidant activity in the livers of mice in the 5% LEP group.
Histopathological analysis indicated that the livers of mice fed HF diet developed hepatic steatosis, whereas LEP-treated
groups showed small fat droplets. These results suggest that long-term supplementation with LEP may also have an

ameliorating effect on HF-induced obesity.
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Table 1. Composition of the experimental diet

LEP

Contents (g/kg) NC HF 1% 39 59
Casein 200 200 200 200 200
Corn starch 457 260 250 230 210
Sucrose 200 200 200 200 200
Soybean oil 43 25 25 25 25
Lard 0 215 215 215 215
Cellulose 50 50 50 50 50
Choline bitatrate 2 2 2 2 2
L-Cysteine 3 3 3 3 3
Mineral mix 35 35 35 35 35
Vitamin mix 10 10 10 10 10
LEP - - 10 30 50
Total grams 1,000 1,000 1,000 1,000 1,000
Calories from 21 17 17 17 17

protein (%)
Calories from 10 45 45 45 45

fat (%)

Mineral and vitamin mixtures (AIN-93) were purchased from
Samtako (Osan, Korea). NC, normal control; HF, high fat diet;
LEP, Lentinus edodes extract powder.
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deodes extract powder, LEP) 2 2 Yo 12577 AL53}

QT A B L& 23+2°C, HE 554505 A}
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3R H20). ¥ B 1 g3 chloroform : methanol(2 1) &

ol 20 mLE o] 25°Col A 34|17}t shakingdt & 12} o 3}s}
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night shaking3d}e] A" gt & o3}ete] 12} A7)
7 Fete] FHe v WSS S

] Oy 7}~ 2 w3 3}
3,000 rpmell A 158-37F Q418

A& -80°CH YsH 3¢t 84
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TBARS(thiobarbituric
acid reactive substances) ¥HE& o]&3}o] EA3At
(22). &4t 8l5(total anti-oxidative capacity, TAOC)=
24 kit(Nanjing Jiancheng Bioengineering Institute,
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Table 2. Effect of LEP supplementation on body weight gain,
food intake, and food efficacy ratio in mice fed experimental
diet

Initial Final Food intake ~ FER"
Group . .
weight (g) weight (g) (g/d) (%)
NC 24.75+1.17 33.0844.03° 2.78+0.29" 3.98+0.98°
HF 23.45+0.90 40.15+3.97* 3.10£0.34" 6.72+1.36"
1% LEP 23.58+0.66 38.17+1.72* 2.7120.30" 5.71£0.31®
3% LEP 23.25£1.13 36.83+3.93" 2.59+0.29° 5.38+0.62"™
5% LEP 23.17+1.47 34.9242.99™ 2.55+£0.31° 5.02+1.12"

Experimental mice were fed NC, HF, and HF supplemented with

1%, 3%, or 5% LEP for 12 weeks.

NC, normal control; HF, high fat; LEP, Lentinus edodes extract

powder.

Values are expressed as mean=SD (n=6).

Different superscripts in the same column indicate significant

differences between the groups (P<0.05).

YFER (food efficiency ratio)=(body weight gain/ food intake)
X100.
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Table 4. Serum biochemistry of mice fed experimental diet
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Table 3. Effects of LEP supplementation on white adipose tissue
weight in mice fed experimental diet

White adipose tissue

G i
roup Epididymal Subcutaneous Retroperi Total
toneal
NC 4.43+0.65° 2.26£0.67° 1.62+025" 831141
HF 5.37+£0.39"  4.46+1.22" 2.58+0.38" 12.40+1.58"

3.42+0.55"  2.06£0.28% 10.68+1.14°
3% LEP 5.74+0.37° 3.02+1.00° 2.04+0.89" 10.80+0.80°
5% LEP 5.64+0.40° 3.06£0.72° 2.27+0.30° 10.97+1.27"

Experimental mice were fed NC, HF, and HF supplemented with
1%, 3%, or 5% LEP for 12 weeks.

NC, normal control; HF, high fat; LEP, Lentinus edodes extract
powder.

Values are expressed as meantSD (n=6).

Different superscripts in the same column indicate significant
differences between the groups (P<0.05).

1% LEP 5.19+0.45

33 Zo. AA EAES HF(12.40 g/100 g BW)©]
NC+#(8.31 g/100 g BW)ell H|3l| 1.58) Z7Faqiar, 1%k

A= NCETE 21% oA o2 F71e A THAX0.05).
LEP-¢] ZAWeke 10.68~10.97 g/100 g BW= 7HA s}
= 4SS Boy FudsX e HETR Y =4 YEkR
th Fa A S HF o] NCwRt 197% S7kahala
LEP el A= A2l o] H = F7het JakA S 23~
32% A A THIXK0.05). 21785 HutalA ) o A] a1
2Jo] AFHE NColl Hlal] 160%2] 2% F718 ngon
(/X0.05), LEP& HEw ol Hl&] 12~21% F+2o= 34
oy A Folde wolx ekgtt)

O~

A Fd~HE FFS 197.74 mg/dL=E NC—E 173.44

mg/dLE T} 14% Z7159 01 BAA §o4L gk
IHA EFEES HUe BE ToA= HFT S 8%

A2HZEY FgHor 745G vHX0.05). HEA

HF+-(87.49 mg/dL)e] NC++(82.79 mg/dL)°l

m}ﬂ }:1:(

I
A E R
B3l Z7)el= AL vy on LEPTS Z7tst 834
A FEE 21~20%9) WA oo Farnn

Group TC (mg/dL) TG (mg/dL) HDL-C (mg/dL) LDL-C (mg/dL)
NC 173.44420.06™ 82.79+4.05% 89.50+11.69 67.43+15.88%
HF 197.74+23.09° 87.49+8.28° 99.59+11.87 78.96+20.47"
1% LEP 152.26£16.92° 62.1449.40° 81.89+16.17 51.94+10.58"
3% LEP 154.29436.99" 68.79+13.64° 95.16+19.32 55.87+14.39"
5% LEP 141.65+15.45° 65.35£12.90° 89.34+9.06 42.70+8.93°

Experimental mice were fed NC, HF, and HF supplemented with 1%, 3%, or 5% LEP for 12 weeks.

NC, normal control; HF, high fat; LEP, Lentinus edodes extract powder.
TC, total cholesterol; TG, triglycerides; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein.

Values are expressed as mean+SD (n=6).
Different superscripts in the same column indicate significant differences between the groups (P<0.05).
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Table 5. Effects of LEP supplementation on fecal weight, fecal
lipid in experimental diet-fed mice

Group Fecal weight (mg/d) Fecal lipid (mg/g)
NC 172.62+12.05° 39.27+1.09¢
HF 131.86+10.08° 85.27+1.20°
1% LEP 132.53+14.06° 53.25+0.21°
3% LEP 166.12+20.37° 64.47+3.40°
5% LEP 159.86+17.42° 69.35+1.62°

Experimental mice were fed NC, HF, and HF supplemented with
1%, 3%, or 5% LEP for 12 weeks.

NC, normal control; HF, high fat; LEP, Lentinus edodes extract
powder.

Values are expressed as mean+SD (n=6).

Different superscripts in the same column indicate significant
differences between the groups (P<0.05).
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Table 6. Effects of LEP supplementation on lipid contents and
lipid peroxidation of liver in experimental diet-fed mice

MDA

Lipid contents TAOC
Group (nmole/mg .
(mg/g) protein) (U/mg protein)
NC 129.22437.07°  2.89+0.63° 40.89+6.93%
HF 189.62439.87*  3.27+0.63" 37.29+6.61°
1% LEP  163.50£15.51®  3.55+0.38" 44.74+7 63
3% LEP  176.57+4531™  2.92+£0.32®  38.6743.26™
5% LEP  147.60+18.71"  2.85+0.21° 45.85+5.41°

Experimental mice were fed NC, HF, and HF supplemented with
1%, 3%, or 5% LEP for 12 weeks.

NC, normal control; HF, high fat; LEP, Lentinus edodes extract
powder.

MDA, malondialdehyde level, TAOC, toal antioxidant capacity.
Values are expressed as mean+SD (n=6).

Different superscripts in the same column indicate significant
differences between the groups (P<0.05).
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Fig. 1. Hematoxylin and eosin-stained photomicrographs showing the liver (X 100). (A) normal control, (B) high fat group, (C)
1% Lentinus edodes extract powder (LEP) group, (D) 3% LEP, (E) 5% LEP. Bar=300 pm. Fat accumulation, indicated by the
arrowhead, in the form of large fat droplet is present in liver of mice fed a high fat diet.
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