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Anti-hyperlipidemic and anti-obesity effects of Sparassis latifolia
fruiting bodies in high-fat and cholesterol-diet-induced

hyperlipidemic rats
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ABSTRACT: This study investigated the anti-hyperlipidemic and anti-obesity effects of Sparassis latifolia (S.

latifolia) fruiting body

powder in rats fed with a high fat and cholesterol diet (HFD). Rats were fed a normal control diet (ND), an HFD, an HFD
supplemented with 5% fruiting body powder of S. latifolia (HFD+SL), or an HFD supplemented with 0.03% simvastatin (HFD+SS),
for 6 weeks. The HFD group demonstrated considerable increase in body weight gain, the food efficiency ratio (FER), and plasma
cholesterol and triglyceride levels, compared to the ND group. In contrast, the HFD+SL and HFD+SS groups showed significantly
reduced body weight gain, food intake, and plasma cholesterol and triglyceride levels compared to the HFD group. In particular,
the HFD+SL and HFD+SS diets significantly suppressed the occurrence of non-alcoholic fat deposits in the liver. Taken together,
these results suggest that dietary supplementation of the fruiting body powder of S. latifolia in an HFD could lower the risks of
hyperlipidemia, atherogenesis, and obesity and may be used as a functional food to manage cardiovascular disease and fecal lipid

and cholesterol levels.
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(cardiovascular disease; CVD)©] 1tH(Cannon, 2007). CVDE
JOo7)= 8 HRIQ1 I FZHIEH T (hypercholesterolemia)
2 A o] A=A ZH2HE (low density
lipoprotein cholesterol; LDL-C)3} F/d A % (triglyceride)
o] FE7} oW ol& Aol Al FA =] aAd
% (hyperlipidemia), 527 315 (atherosclerosis) 2 CVD &
71 3] A "3e do vt €A ch(Lichtenstein
et al., 2006). WP IZHZHET S s} XEE 9
]| atorvastatin, lovastatin, pitavastatin, pravastatin, rosuvastatin,
simvastatin, 52} 7+  2<E}El(3-hydroxy-3-methylglutaryl-
coenzyme A reductase inhibitor) A|€e] ¢F=o] ] A
W= 3 Atk (Jones ef al., 1998). ZEFEIA| Q] k22 Fg|
ZHE2] H7AQ1 HMG- COA7} mevalonic acid® 13k

= o #ds= §49 HMG-CoA reductase®] 2}
&S v7td A o2 A3 OPoﬂ A2l mevalonic acid®] &
EE 7HAAA A FAEE SYLHEY FEE Y
FE A8 St 2eEA e IFYAHEES F



2, 9AF - Wl - ARG - ol

ZFe] AW LDL-CSF S48 s G480 s a
A7lE a7t o] AZTHIHETFTY AsEe =8
CVDe| A%} 45 2 d9 g3 9hg 58 2dsk= &
= Jep)7|= Stk (McFarlane et al., 2002). Z1#u}
IFHEHEYF A5 =2 2HE Uel= ol of
5 A7IH0R F&5 S FoA T, asEY, &
5, AAeE Ald 255 9 FERgo] dAste] AR
oiqke] X EHS 7] 9% o] tiFEL Ut =
o] FYHEASAA A o5k vl=e] 4 F AE Aia
£ Wol S AFe] 7% LDL-CF ¥3e] =7t @
oAl = FAIZE #FE A= ol= AE ATt A,
G5k vjd S SXslaL, FEZHEY 58 HAaAA
A e] FE2HES YW Aol#tal sk th(Gordon,
1992). A=9] 484 Afroe B84 Afdol vis &
AU AxE E8 dEH & dete 540 Ao &
ollA FEe] wiEE F7HA717] Wil LDL-CE 4
A7l 237 9 2 Aoz HyEo Ati(Liu ef al.,
1999).

WAL T J5 ofm| i, vhrslE, HIE], 1
Ul 5o] sHrEodle AFSEA A AlAlelA 1734
Loz J7) AH|ET 9lom (Mattilda ef al,, 1999), W]
7, dAst, &, st ddE 5o A X5
de] o]g¥3 QIth(Mattilda ef al, 2000; Wasser SP,
2014). 53] WA AEA = 784 /47 032~2.20 g/
100 g, B84 Af47t 2.28~8.89 g/100 g SHi-=o] e
o, 7154 2248 437 p-glucans 4~26% T+ o]
$1TH(Manzi and Pizzoferrato, 2000). HA12] B-glucan<
TE Y, WY 24 53 A2 "9 g Stk 2t
Aol ool thgk A7t gbebA 2188 = ] S (Moradali
et al., 2007), 2= LA S (hyper-lipidemia), &5
ul 73 3} (anti-atherogenesis) ¥ 378 G5 (anti-hyperglycemia)
S 22 CVDSF B o ot A 5ol AE A B
3= 37 ATHMori et al., 2008).

5ol (Sparasis  latifolia)S FARFE T787301H
A& (Polyporales), Z5°]HAl 3} (Sparassidaceae), Z250]
WA & (Sparasis)oll &0l &3he AT Ho= 7HSE
of vy, 9, s 5o ] e EEely
aFE7|e @At vt e Eo] 2 289k
HAlo|t(Dai YC et al, 2006; Park and Lee, 2004;
Ryoo et al., 2013). $-Uetll A& olu] AFAul7} Al
2o Al 7 ¢ lomn o] WA AA| Y=
2d4+42, polyphenols, flavonoids, B-glucan 53 7+ 2l
Aol A2|e e Yehl= EZo] THsH =i
A B, X+, B3 2 By Tss SHAIYIE &3t
Atk B I E T (Yamamoto et al., 2009; Choi et al.,
2014; Ngoc et al., 2018), F=3+ o] ¥Ale] A A& &
Abshel Gioll B35 vehlie RS ek o
o] WAle] A A EeEg di2] 1 sparassol>

>

=

Al Bacillus  subtilis®t 380|121  Cladosporium
cucumerinum®l 38| o LS JEM L FESH 2FAA|
oA AE Zegh sFgE©] methicillin FAWAES YHE
W= Staphylococcus aureus$t B A3Hdol| A3l &
HE B sPEE AR o8 7hsAdo] okl Bilst
%t (Chandrasekaran ef al., 2011). AW 2] o)) o]
WA AHAE 5% H7kete] gt A A=
A Aoliks Foldt Ay g B AolE H¢
AEFT A X D5 H|vbo] YERA] ¢dot %
FolmAl AAA o= FaAEE 8| v a3E e
O3 BAcH(Lee er al., 2014). Lee et al.(2012)2 1]
< FES AF O ZFoIHA AHA I FEEE 10
Folgt At 57Ae o] FIHZEE, TAEA
7re] AdFE7F vink AFoF vl oA W
FAES a3E YERITHL BAskgi.
b 2 AFlM e AFYZEE - IA Aol -
et Al Ak ZEolmAle] AA E-E 5% 7t
gk 2Jol& AF ol Fofate] EFolwAle A7 HAE
€ AFd FaAEFH PP 245 YEH A Lot
Bz} AT 63779 Sprague-Dawley(SD)Al &7 2=
£ giie2 7]1E 2o (normal control diet; ND), 22X W
FY2HE o] (high fat and cholesterol diet; HFD),
HFD ool Z&o|BA(S. latifolia) AHAA] LS 5%
FFo 2 FH71sk 20| (HFD+SL), 283 HFD 24]ole] i
A8F9o] XNEAZE AME-E= simvastating 0.03% T2
2 7Yt 2o (HFD+SS)E 717} 6577+ Folste] £l
HALS H7HE 2ol o7t d¥s=9] AT, €39
ZZ# 2HE(total  cholesterol;  TC), AR
(triglyceride; TG), LU =AM A Fg|2H = (HDL-C),
AR ATl g ZY 282 (LDL-C)0 % 2 F9743}
A]4*(atherogenic index; AI)2} LDL-C/HDL-C2] H|E-]
A= g3t o] I Fr, v k. ey 7k Ast
9] %37} = aspartate aminotransferase(AST)2} alanine
aminotransferase(ALT) &40 ol u|X|= Gl sl
A ARSI, Bgk, Z}7F ND 2]o], HFD 2]¢], HFD+
SL 2]o] gl HFD+SS 2lo]& Foigk 2F]¢] 7hllA] Awk
ZH(fat liver disease)®] HAY of ol ez HFo] FT=
H A 7+ 2248 A& oil red OF FAE $ &
n|7 A7 F8l Blal EA sk

foroh Rl
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557 9] Sparague-Dawley(SD)Al ¥% 3FE Daehan
Bio Link(Eumseong, Korea)ollA T3l - &w &
pAg e APAel Heh AP asle.
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Table 1. Composition of the experimental diets fed rats (g/kg
diet)

Ingradient ND HFD  HFD+SL HEFD+SS
Corn starch 549.5 339.5 289.5 339.2
Casein 200 200 200 200
L-Cystine 3 3 3 3
Sucrose 100 100 100 100
Cellulose 50 50 50 50
Soybean oil 50 50 50 50
Lard 0 200 200 200
Vitamin mixture 10 10 10 10
Mineral mixture 35 35 35 35
Choline bitartrate 2.5 2.5 2.5 2.5
Cholesterol - 10 10 10
Simvastatin - - - 0.3
Mushroom powder - - 50 -
Total 1,000 1,000 1,000 1,000

ND: normal control diet; HFD: high fat and cholesterol diet; HFD

+SL: high fat and cholesterol diet + 5% fruiting body powder of

Sparassis latifolia. HFD+SS: high fat and cholesterol diet + 0.03%
simvastatin.

Mineral mixture; AIN-93G mineral mixture (Reeves et al., 1993)
Vitamin mixture; AIN-93G vitamin mixture (Reeves et al., 1993)

HAo R st APE st AF o FoIgh o]
= 29 8 u]_a(nzg)_g_ ] o Z 3l 7(-1)\]— A]o]:r’-
(ND), A2 2HE 2] o]+ (HFD), HFD4| 5%°]
S0l AHEA -8 H7FE HFD+SL Aol, 18]
32 HFD® 0.03%2] simvastating 3713k HFD+SS 2]9]
PN O R slo] 479 AR Ve F 65
= } 0111 =& A Atk AF 71
B 2242°C, FEE 50+5%, =1 A7
F 12A17H(09:00~21:00) 2.2 A5 75}
12 677k A3 717 T w5 94 Al
H3E Holo] & AT F o]E 677
A 71 T A7 7H1ﬂ I AFHE 2ol T
e, A viF g W LA lﬂoﬂ
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ALE-SF 25| Al (Sparssis latifolia)2] A2
ﬂwzz% w At AL %LEH 50°Ce] =%
Z38he] Burs -20°Ce] 3%
Aesarh

A=

o] H’&ﬁ}@ﬂ e‘ﬁé f

=2 71 Aol 4L AIN-939
w2} Zﬂiﬁ}ﬂﬂ-(Reeves et al., 1993) A -FY 2HE
2]l (HFD)E 71¥ 2]o] (ND)oll 7}z 20%<] =4] (Lard)
o} 1%°] SHUZHES H7kete] AxshAL 2ol
ZHAA| H7F 2]o] (HFD+SL)= HFD 2loldl] 5% e
ZHoHAl AHA] B8-S Hrleteo] Azt on P
ZFOE ARESE simvastatin 4] ©] (HFD+SS)= HFDel|
0.03% 2] simvastatine 7}t pellet FENZE A=
slo] AFEo] F3IATHAlam ef al., 2011). Aol
ARE-SE 2]o]] 432 Table 13 2.

Hyo| 2a| 3 WaarN 24

Zzte] ARG Aol FAS 677 A% F 1447 5

2 BAAIT CO, 7Kg I8 A1 £ HFhs
Al

oH AEE 71614 3,000 rpm__E
1537 A4lZest 938 S_ HEl8kar -80°Ce] A2wsar

of Haste] Ao ARS-SIATE. A total cholesterol
(TC), high density lipoprotein cholesterol (HDL-C), low
density lipoprotein cholesterol(LDL-C), very low density
lipoprotein cholesterol(VLDL-C), triglyceride(TG), aspartate
aminotransferase(AST), alanine transaminase(ALT), alkaline
phosphatase(ALP), total protein(TP),
urea nitrogen(BUN), creatinine, uric acid(UA)2| FX+=
Hitachi 7180 AMaAY3}8HE4]7] (Hitachi technologies,
Japan)ol| Sekisui A}(Sekisui Medical Co., Ltd., Tokyo,
Japan)®] Al9FS ARgstel skt RS
(Atherogenic index: Al)x= Haglund et al(1991)2] WH
o] w2} Al = (TC — HDL-C)/HDL-C) 4] o|-&3) &}

albumin, blood

3 54 AR71E AREste] 5 umol —HHIE g f?} =
gelatin®. 2 ¥ 2@ &glol=o] EZAIAT} o] &t
o]=9l phosphate buffered saline(PBS) &< 7}3 &
5= propylene glycol &4l 287F M3} 0.5% oil
red O elM 1AZF St FAESIT. ©f F 85%°]
propylene glycol &0l 187 ZAHA7|3L S/HFZE F
# AlH - polymount® F-45to] 400qo wi&-<] Bt
n)7S o]83l #E3sth(Kobayashi er al., 2004).
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e AR Bl IS 2AsHE) F2 54

= chloroform' methanol

~
oo
2
[\ ]
o
B
mlo
ot "
_‘&
[\e]
Lh
a
29
>
(98]
L
\I
)
Pﬂ
ro,
kl
2=
ot

2t o ZeFA k. ﬂ' ] chloroform 15 mLE %01 e =7

r 1
¥



26 UBE - Wzol - AAY - olri

Table 2. Effect of Sparassis latifolia on body weight and food
intake of rats

Parameters ND HFD HFD+SL  HFD+SS

nitial body 103.4+43 1056450 105.145.6 104.3%5.6

weight (g)

Final body 2490465 269.4+8.1 2512472 2524467

weight (g)

Weight gai a R .
elght gam 145.6+2.6" 163.9+3.9° 147.1+49° 148.142.6
(g/6 weeks)

Total food intak

otal food intake 10 ¢ (60.459.1" 644.6+8.7° 653.349.1°
(g/6 weeks)

FER 0.20£0.01° 0.24£0.01° 0.23+0.01° 0.2320.01°

The values are means £ S.D (n=8). Different letters in the same row
indicate significant differences among groups at p<0.05 as deter-
mined by Duncan’s multiple range tests. FER (Food efficiency ratio)
= Body weight gain for experimental period/Food intake for exper-
imental period. ND: normal control diet; HFD: high fat and choles-
terol diet; HFD+SL: high fat and cholesterol diet + 5% fruiting body
powder of Sparassis latifolia; HFD+SS: high fat and cholesterol diet
+0.03% simvastatin.

AN 12A17F wRkste] Akg FEkaL g £ 12} o
HA3 A w5 & TAY TS SAsAThH(Folch er
al., 1957). TFE2HE T 9o} 22 PHOE &
% cholesterol oxidase kit(Asan,Pharmaceutical Co.,
Seoul, Korea)g ©|-&3t =433t}

SHXzE|

2 Aol = 33 o] A4 AHE meantS.DE FE
Alelen, EAIA2+= SPSS ver. 11.5(SPSS Inc.,
Chicago, IL., USA)E o] &3t 7t o 7+e] S| H]
1= one way analysis of variance(ANOVA) testE AA|

3k T Duncan’s multiple range testE ©]-83l] p < 0.05
FollA FAARL fFolds A4 sit

Zm o oz

HE, Mol Mg A Aol &8
%4 2ol (ND), ZA%-Z&| 26| 2]°|(HFD), HFD
2ol FFolHA AdA EEE 5% FEOE AN
2]0] (HFD+SL), 28]3L HFD 2]o]o] 2A¥ZF X 8A<
simvastatin® 0.03% $<F22 F7}3k 2]o] (HFD+SS)E
AF el 72t 657 Foldk = vEhd AFe] Wsk, Ao]
AH% 9 2ol 8% Table 29 EA3IITH HFD ¥
:@4 MAY Bat ATe] S7H= 163.9 g0 2 Lehgow
D Agwe AT 145.6 g T715HaL, HFD+SL A9
$—4 AFZ7FE 147.1 ¢ 283 HFD+SS#e] AF5Z7t
148.1 g= Yeht o= 37 9] A% 572 HFD
of Hls 2tk 12.6%, 11.4%, 10.6% ol ol A3

g

o] AF57= HFDwol| vl BAIA SR folsH vof
(p < 0.05) ZFolHAl AHEAE Hrtst 2olE HAgH
AF = P 295 Yeil= ZoE dAdE o AF
71Z7F & BF WA F Aol Het HFH TS NDwro] 71
22 738.6 g, HFDT-C] 669.4 g, HFD+SS°] 653.3 g, 18]
3 HEDHSLo] 714 2 644.6 g& 4315} HFD+SS—TL
3} HFD+SL+°] ND+# HFD<oll Bl&j 2o 4% #o]
Al EATHp < 0.05). ZHzhe] Ad 7k 2ole] &
£ ND(0.20)°] HFD<(0.24), HFD+SL(0.23) ¥
HFD+SS<*(0.23)°ll ®laal frolsiAl Wtk < 0.05).
A Aolo] ZFolMAl ALAE 5% H7HEE AlRR
AHE 1277 AR A3 557 S7Hs, 2o 880]
A Ao|vhs Foigk Aol Hls] folshAl 1A
T HASTH(Lee ef al., 2014). WA A 2]
o] AHEAE ket AR AFV Aol

FYZEE AL 2olo] EFo] AHAE HUlste] &
o3t F 9] Higky} o] ggo] fFols gt A
oAl XV‘XML H|Yh 2o] 88 WEe AR

o] 3HrEo] A& AR AtFRHT

144 2 A A

A5 M ZYZHE, THAY, 2
]
o]

P 5o TR i, Adrde] el Pue
) 2802 GaAL Yo ) ool A2l o] ¥
Feo] doluhel A Al FA7H B we] &

2
9 NAETE AAQ3] Fdaslol T BaAo) })\q—(ROSS,
1993). 31F o] ND, HFD, HFD+SL ¥ HFD+SS 5 4
7ol 2olg 657 Foistal dFo X d %—Hﬂ‘%} %
T2 BA3le] 2 4= Table 39 eI 8% &
Y 2~HE 5t NDt, HFD+SL, HFD+SSE°] zt

7t 99.8 mg/dL, 101.3 mg/dL, 97.8 mg/dLZ HFD-¢]

Table 3. Effect of Sparassis latifolia on plasma lipid profiles
in rats

f:lrga/lzllgers ND HFD  HFD+SL  HFD+SS
TC 99.8+3.0° 1254+54° 1013+6.1' 97.8+52'
HDL-C 429425 434448 428433  46.6+34
LDL-C 3254210 429+23° 329434  284+32°
VLDL-C 244136 38138 268437 23.9+43
TG 674+39° 88.1+44° 683+49"  64.6+47"

The values are means + S.D (n=8). Different letters in the same row
indicate significant differences among groups at p < 0.05 as deter-
mined by Duncan’s multiple range tests. TC: total cholesterol; HDL-
C: high-density lipoprotein cholesterol; LDL-C: low-density lipopro-
tein cholesterol; TG: triglycerides; ND: normal control diet; HFD:
high fat and cholesterol diet; HFD+SL: high fat and cholesterol diet
+ 5% fruiting body powder of Sparassis latifolia HFD+SS: high fat
and cholesterol diet + 0.03% simvastatin.



125.4 mg/dLol| vls] ZHz} 25.6%, 23.8%, 28.2% Yol 5
AX SR fFolaH @ aﬂr— el thp < 0.05). &
% HDL-C9] ¥%=+ ND<*, HFD<, HFD+SL+ %
HFD+SS<o] Z+7}; 42.9 mg/dL, 43.4 mg/dL, 43.8 mg/dL,
46.5 mg/dL-S VFERY HFDO| Z&o|vAl ALAZS A7t
gk 2ole] Foj7t % HDL-C s=o AL o4
< YepA e3kth. LDL-C9] %= NDw©| 32.5 mg/
dL HFD°] 429 mg/dL, HFD+SL°] 32.9 mg/dL,
HFD+SSo] 28.4 mg/dLE =74 o] HFDwol| H]3] ND
<+, HFD+SL<, HFD+SS+¢] LDL-CE=7} zHzt
32.0%, 30.4%, 51.1% Al Yeht HFD3 ®lael
°(p < 0.05)8H itk AAEF ABAR AEEHE
simvastatine 37}eF 4Jo]& F{$ HFD+SS+<¢] LDL-
C ¥ 5% NDto]U} HFD+SLol] H|a) @ty HFD:
S A3 o5 37 Ad+ 2 4% LDL-C F=° &
ol gt zfo] -2 WAEA] Ut VLDL-C FE= ND©]
24.4 mg/dL HFD+°| 38.1 mg/dL, HFD+SL-0] 26.89 mg/
dL, HFD+SS°] 23.9 mg/dLZ YER} HFDT-2 A2 3k
378 2872l VLDL-C ¥%=+ HFDwol Ha) f<laH)
WOkAL o] F 3 HEE ] TEE BAHLE fost
2] gsktt. 8% TG H=+ HFDT°| 88.1 mg/dL, NDT
°] 67.4 mg/dL, HFD+SL-°] 68.3 mg/dL, 18]35 HFD+
SS0] 64.6 mg/dLE = H o] o|E 37] HFLe FE
£ HEDTOl 8] 2+ 30.7%, 28.7%, 36.4% & 3=
UeR HFD<l Bls] BAIZ 2 foatA Suthp <
0.05). Lee ef al.(2014)& A Ao]o)| Zdo|wAl 24
B8 5% £Fo 2 HUSE AIEE 12537 AF 4 F
? = S7HE, Ao &8, 939 Y ZHE 3
Ae] FEE A A3 I Aok Fof gl
40}74] I/‘ro} ZJ/\P /_\110]3 o3 A
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a7} EJ'_E}J_ EJ_o}ME}(Lee et al., 2012). Takeyama
et al.(2018)S A|M}F Ao]o]] ZFolHAl ALAE 2zt
2%} 4%°} F7tste] A xgk 2ol SD AF el 22t
Tt 73 FAYS W ke X=, FAAAY 2 iaﬂ
ZHE9 G2 IA HolE Fo o Hl3l f-2l A
ke AP < 0.05)% HERoY X 259
SARAL 2 FHEH S e AT ol Hgl 7
a3t ot FAAR Fod2 AT skt wEbA
5%2] FZEolHAl AAAE ARSeE B A Aol vl
3 BAAL feldel fle RS AQsiaL A AxE
HAeH ole 2olol HA7E oAl A e
o] zfole} Agol ARE-gF AW 2lo]e} I FH AHE AL

A 2lo]e] A zpolol| o3 At debxl AS=R Ab
SHT du o R dFo] A FEe} AT *ﬂi A
o] dojd FHe TC, LDL-C 2 TG 59 %71 &
7P AlFol S7letal w2 FZeE 2H S T8AW
SET Yol E AlFE faske AR dHAUT
(Agah et al., 2013).

A A A3k %f‘éﬁ" Yehl= s34 (AD)
¢} LDL-C/HDL-C®] ¥]&-2 717} Fig. 1A%} Fig. 1Bl i
AlEkAth. AI= ND+¢| 1.33, HFD°] 1.89, HFD+SL*
o] 1.37 28|32 HFD+SS+°] 1.102 YER HFD+SS+*
o] T A3AF7F ND-3 HFD+SL2oll vl +2]8}7
werom (p < 0.05) HFDZl HlsiME =2 §-2|3H
w@olth(p < 0.01). LDL-C/HDL-C2] H]&S NDo]
0.76, HFD*°] 0.99, HFD+SL<*°] 0.77 &3 HFD+
SSio] 0.61% YERH ND3 HFD+SL-°] HFD<

_4

10 ~+

08 A
06 A

i

0.4 A
02 A

LDL-C/HDL-C ratio

HFD+5L HFD+55

Rat groups

Fig. 1. Effect of Sparassis latifolia on atherogenic index (A) and plasma low density lipoprotein cholesterol (LDL-C)/high density
lipoprotein cholesterol (HDL-C) ratio (B) in rats. The values are means + S.D (n=8). Different letters indicate significant
differences among groups at p < 0.05 as determined by Duncan’s multiple range tests. ND: normal control diet; HFD: high fat
and cholesterol diet; HFD+SL: high fat and cholesterol diet + 5% fruiting body powder of Sparassis latifolia; HFD+SS: high fat

and cholesterol diet + 0.03% simvastatin.
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Hlaf 284 Sk HFD+SS+-& HFDol| Hls] 2%
=2 %946}7%1 srol(p < 0.01) ZXPF9] X5 AREEH=
oJekEQ] simvastatin®] =& ]E% E34% LDL-C/
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AFYZEE 2o 5%9] EEolwAl AaAe] B
A7}sk 2ol (HFD+SL), AW 7= 28| & 2]o]o]
3%2] simvastatine F7}3F 2]o](HFD+SS)E 2zH7}; 6
J AFS F H] g, AFolEd, 82k, X%
il:]—lﬂﬂz] }-:1:3 xg§],zsw<4 o HM g}oq Table 4oﬂ
*1 stk HFD] 457, 92t ¥, S
19] %= ND, HFD+SL @ HFD+SSol| Hlal %=3F
=00y EAFQ feode gt d9e NDEo|
116.6 mg/dL, HFD<*°] 134.9 mg/dL, HFD+SL-°]
117.7 mg/dL, HFD+SS#°] 119.1 mg/dL)¢] =3 Ue}
W ND<w#, HFD+SL+t, ¥ HFD+SS+¢ 9 s=7}
HFD<l ¥ls] 2+2; 15.7%, 14.6%, 13.3% “o} HFD:
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Yoon et al.(2011) 5& AA2old] FH2EES 1%
A7yste] Azg IZHZEE 2ol sAle] AHEA

ok

=)
S

Oﬂ N
N

(=

s 5% H7hsle] 637¢ 4401] Folat T Yoo =
A A AZYZEE AolE FAT Aol vis) 3t
BAL ARdA AH7E Aol s :L‘Il -&H o] o] B4 4
olE TR w3 FAH B RS vEh LEH

HE 2olo] Folol ool Ja A bl
AGA el felsiA Heldlkn wskgic. uebd
oelg A Al AAA HRE AEFeh F
o= 5 olg °%Hﬂol A 2EE Aol F
oal 48 AFe) TPFL YFE we) @ Relet
shsich. et ﬂiOIHW AR DAY FE 2
HE Aole] Folol o8 kobdl A FPe e M
Ao AR Adsl A SRE T} e Aom

Bk,

e
ot
o
N
o)

7|- XlE §_Ao| El-)gl =IA-I

ASTS} ALT 84+ 7MiM A EHE 4% 74 945
oy} M43t 5 7+ Ago] wASte] ZHE7F &3
7k olF 4] 57} YA o2 AestA F7tet
Al HaL olg §he A8 T8 3. A olE
TA7F Y o J«LC SHA| EAISHH o]= 7kl o] do]
Aol B TH= AEZ 4#HA AUTHQu, 2012). ALP

Bae GUolA 219 §F Tl sl 24 = 4
7HE% 9 P FY Fol HAshe wdx E4o] &
7FetarL /g Aol visl ol A7) o] FEA o] gie &
Aol vl kst Ao g AeA] Qlth(Ma and Li, 2006;
Zou et al., 2006). ¥ Ado|x ND, HFD, HFD+SL %
HFD+SS 5 4572 2]o|E 77} 657k 3lF o FoisiL
743t AEE g4 XS FAFSI Table 590 EAI8HA
t}. AST €4S ND, HFD, HFD+SL, HED+SSelA 7}
7} 73.25 U/L, 76.50 U/L, 74.25 U/L, 75.75 U/LZ VERA
3 ALT 4& 72 5138 UL, 53.25U/L, 52.88 U/L,
5225 U/LE Bom, ALPE 247} 291.25 U/L, 326.50 U/
L, 294.88 U/L, 295.63 U/LE YER] AST9} ALT 24 &
A& ND+, HFD, HFD+SL++ 2 HFD+SS#-ollA] =%
AR 215 JERRITE. ol AW -EY 2HE “01
IAG-ZH ZEHE Aold] EFo|WA BEE ek 24
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Table 4. Effect of Sparassis latifolia on plasma biochemical parameters in rats

Parameters ND HFD HFD+SL HFD+SS

Albumin (g/dL) 4.48+0.07 4.54+0.18 4.53+0.41 4.45%0.23
Creatinine (mg/dL) 0.60+0.05 0.61+0.07 0.62+0.06 0.64+0.08
Blood urea nitrogen (mg/dL) 13.34+0.65 13.74+0.43 13.41+0.53 13.36+0.34
Uric acid (mg/dL) 2.35+0.18 2.40+0.10 2.31+0.38 2.33+0.23
Glucose (mg/dL) 116.6+5.0" 134.9+5.9" 117.745.7° 119.1+4.7°
Total protein (g/dL) 6.81+0.24 6.96+0.34 6.68+0.23 6.95+0.25

The values are means + S.D (n=8). Different letters in the same row indicate significant differences among groups at p < 0.05 as determined
by Duncan’s multiple range tests. TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol;
TG: triglycerides; ND: normal control diet; HFD: high fat and cholesterol diet; HFD+SS: high fat and cholesterol diet + 0.03% simvastatin;
HFDASL: high fat and cholesterol diet + 5% fruiting body powder of Sparassis latifolia.



Table 5. Effect of Sparassis latifolia on plasma enzyme profiles
related to liver function in rats
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Table 6. Effects of Sparassis latifolia on fecal total lipid and
cholesterol in rats

Parame-
ND HFD HFD+SL HFD+SS
ters (U/L) * *
AST 73.2543.75 76.50+3.00  74.25%6.5 75.75%6.0
ALT 51.38+3.88  53.25+3.69 52.88+4.94  52.25+7.0

ALP  291.25+12.94"326.50+15.63°294.88+18.72" 295.63+10.03"

The values are means £ S.D (n=8). Different letters in the same row
indicate significant differences among groups at p < 0.05 as deter-
mined by Duncan’s multiple range tests. AST: aspartate aminotrans-
ferase; ALT: alanine aminotransferase; ALP: alkaline phosphatase;
ND: normal control diet; HFD: high fat and cholesterol diet;
HFDASL: high fat and cholesterol diet + 5% fruiting body powder of
Sparassis latifolia; HFD+SS: high fat and cholesterol diet + 0.03%
simvastatin.

Aol gl AoE Yehdth. 23y ALP 849 &4
HFD+°] H]&} ND+*, HFD+SL+* % HFD+SSw 257}
HFDol| B8] ALP §42] B4o] FojalA Wt (p <
0.05). A% 2]olof| 5%9] Phellinus linteus ¥ A2A|
857+ AF e Fofstar o] ASTS

ot A3ate] ASTSF ALTS] F=+ 2L
ofgh ol vls| BAHOE FolHA 7
28t B aSATtHKim er al., 2008). 2 Ao
HFD+*, HFD+SL+* 2 HFD+SS#¢] AST9 ALT &4
FEE NDwol| vl 25 %o SAFo R {9314
= gttt 2y ALP 849 ¥%E= HFDY &yt
ND+%, HFD+SL+%, HFD+SSol] &) f-2o8kA =gke
WY(p < 0.05) ND£, HFD+SL+ % HFD+SS 7He] &
AR Folde gldith. weba EdolwAl A}
simvastatine YA TFHY LE|E2] 2]o] Fofof 93|
ozl 3F o] ALPY] FE2 NDF9 508 YFe
) e AoE ®elTh

2ol XA ¥ S AHE tiE S0t

ND 2]e], HFD #]o], HFD+SL #]¢], HFD+SS 2]¢]&
2 T 79 559} 65 Abolol AF]7t i
=3 B FAT £ dF] 29 e T AEH

O

FY2HES &S S5t 2L A5 Table 69 3EA|
3T EHS B wiEE & Ao %S ND#, HFD

o, HFD+SL¥ ¥ HFD+SS¥ 5°] zHzb 18.8 mg/g,
55.4 mg/g, 64.3 mg/g, 56.3 mg/gS YERHo] HFD+SLT
o] Hj&3l & A @9 %S NDw vlws| 1eg 98t
A =Rk (p < 0.01), HFD HFD+SSo] vi&3
Fll vlsiM = frolsl =T WS 3l WiEE &
Fy2HZ9 %2> ND*, HFDw, HFD+SL+ Y
HFD+SS°] ZH2F 3.6 mg/g, 11.8mg/g, 14.6 mg/g 2
11.9 mg/gS YeRl HFD+SLo| vi&3+ %S HFD+#

Parameters

(mg/g dry ND HFD HFD+SL  HFD+SS
feces)

Total lipid 18.8+0.4° 554+1.3" 643+1.9° 56.3 +1.8"
Cholesterol 36202  11.8+14° 14.6+12° 11.9+12°

The values are means = SD (n=8). Different letters in the same row
indicate significant differences among groups at p < 0.05 as deter-
mined by Duncan’s multiple range tests. ND: normal control diet;
HFD: high fat and cholesterol diet; HFD+SL: high fat and cholesterol
diet + 5% fruiting body powder of Sparassis latifolia. HFD+SS: high
fat and cholesterol diet + 0.03% simvastatin.

HFD+SS<-9] uijZ& &l Blsl] o5k %L NDw-el H
A= TEE FosHAl =
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mh ozl o N o

A4, B-glucan ¥ flavonoids 5-¢] 3ol 2|k Aolz}
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ol Fog AF W T AHH SHH SO el
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MEZ O 457 2ol FF 6
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U Ag Ao s dAAT= 548 7
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4008 &2] FedAn|H oz AT
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AdrH o7 IR PZFo] FEHA TH
2 el Aol Zhol| wHYAHo=m
(steatosis)©] T FTH(Kim et al., 2013
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EEomAle] APA7E 1AL IFYIHES F
3t Sprague-DawleyAl &4 3 F 9] A Ate} v gl 1]
A= a3s AR 8l AT 67E e S Fd 2
ol& F3 *(ND), B 2olol] 20%2] =A] (Lard)}
1%°] S 2HES H71sted 48 F(HFD), HFD 2]
olof EFolMAl A BLS 5% TEO=E H7sl
FoI8 F(HFD+SL), HFD 2]o]ol| simvastatine 0.3%
FEo 72 FHrlsle] Fo3 F(HFD+SS) 5 4719 A3+
S = o] 677 AFE JdskT. ZHe] At 7k
AFe] F7H-S HFD+SL3# HFD+SS°] HFD-el|
Hla f-olaAl 7aste] NDEet fARE 525 YeR)
HFD 2jele]l tgeimsls F7tsted wedst HFD+SLw
o] ujute] ATt ND-9] 2ol F %2> HFDwl
vlg] folaA =4l HFD+SL#2 HFD+SSol| 3|
ANe =2 fFosH =itk €3 FZ-ZHE(TO),
A=A E Z8 2~HZ(LDL-C) ¥ FAA(TG)2
FEE HFD) H]8] ND+, HFD+SL7 2 HFD+SS+

DS G TR
Fig. 2. Histopathological effect of feeding Sparassis latifolia in rat livers stained with oil red O at 400x magnification (A-D).

ND: normal control diet; HFD: high fat and cholesterol diet; HFD+SL: high fat and cholesterol diet + 5% fruiting body powder
of Sparassis latifolia; HFD+SS: high fat and cholesterol diet + 0.03% simvastatin.
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