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The aim of the study was to investigate the anti-obesity effect of Coprinus comatus (CC) in high-fat
diet-fed Zucker rat (fa/fa). Obesity was induced by feeding on high-fat diet (HFD) containing 60% kcal
fat for 10 weeks, in which CC extracts were administrated through the gastrointestinal tract at a concen-
tration of 200 mg/kg BW/day for 10 weeks. The total polyphenol and flavonoid contents of CC extracts
were found to be 18.5+1.1 mg of catechin equivalent/g, and 5.24+0.54 mg of quercetin equivalent/g
extract, respectively. The DPPH, ABTS, and hydroxyl radical scavenging activities of CC extracts were
15.34 %, 17.25%, and 16.18%, respectively. In animal study, CC administration significantly reduced
the body weight, while there were no significant differences in the daily food intake between the
HFD-fed Zucker rats and HFD plus CC-fed rats. CC treatment decreased epididymal and perirenal fat
weights in HFD-fed Zucker rats. Significant decreases in the levels of triglyceride and total cholesterol
in the serum and liver were observed in the CC-treated group compared with HFD-fed Zucker rats.
Serum HDL-cholesterol levels in the CC-treated group were increased compared with the HFD-fed
groups. Serum AST and ALT activities in the CC group were significantly lower than those of the
HFD-fed group. Taken together, these data demonstrated that CC has potential in preventing high-fat
diet induced obesity and is a good candidate for an anti-obesity agent.
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o] AA| tiAREEE O] Auleuct ol ool X %, 2002).

WaAo] HAE D2 WA Y (Grundy, 1998), 4 ATelAE A7 F AN g s8]
oz @ BEF 5ol oF AF 2AZ ulw Aol AR HMEUAL ol 87 AU A Aste} AT G
M, olReREe] AE Golo] opd AW HAb w7154 AAe] A s A4S Totry] $isiol
2AA oo 2AEL ulwre] A% ofEo] ofE  wWEuAl olghe 2EEO TAE B4 W SHHC
sto] A mslels Aol Bl weba ulgr (RO = ulwro] SEE Zucker rat (wf)S HAHOR A

Ao, SJeFEe] - okl A%t
85 o8] wiAlstr]ele A&AQ] A7 &
T gl A o] B g (Park, 2001) HAEL o] &5}
o FHEE I U 15y 2del A B8

HARL gk U Bt Aol 2o} E
ool 4 AT oy BHoE LHARE Al
U opgOR ALgEolH Fou, D FA A,
WOTA B4, G A, e WBS HEE 4
Q1 o Fol Eio] Gt RO el et
NeH ABAE 2AEH olgo] FrHm Ytk
(Moradali 5., 2007). Frujoll 4 OFg1] 40 &= Aghu]

A, A7 A FAHA, FFokx, Mok
e o) _’_%_g o] 21 oH(Qi 5, 2013), H‘]
T Akt A4S T2 s sebEd o9&

Aoz deA UthXu 5, 2007; Qi 5, 2013).
Algolut ekguAlel ok AW A& JHAe] gk A
7t o4 2% HF AtHKohe} Lee, 2005; Kim 5,

LA,

W= A (Coprinus comatus)2 =4 7Feol AA
39, Bgol Zrtol A Apete, old w44
7bssi, WHEA] 77 Basky, vigtolA=

F3AAAT L A9 59 B0l LA ArkAmn,
1992). HEH Al T3t ZUY o] 7154 AFEE A
AA FEE2 FdHol JA(Kim 5, 1999), #lx]

mposo] 7 24} BE Fillee 5,
s, 21 o Aol HiRt A=
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g =2
H—‘
ﬂHN'
" rbl
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2 A fFAFem HY {FAXE A Qe
Zucker rat (fa/fa)S AH&stTh v|UE S =0 o5}
of AHAazof A EH|E= T A leptin A SHE
o EulEzo] Agstol A&} ouix] 4n Ao
THoj 5=t obese Zucker rat®] 79 leptin receptors ]
Azo] 2|3} leptin signaling 2 F 3t A =]o] u]vhat
A Fo] YERUA Hi(Chua 5, 1996). E3F Zucker
ratQ] leptin signaling 232 Ao]A H|TFS G-EHA]7]

= dA, §1, AAFTHEO] peptide S ==¢1 ghrelinitt
Aule| o] AIEATE Ue ALSR EIE QI th(Beck
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HEHAl(Coprinus comatus)-2 (57)8}0] 23] B (Jinju,
Korea)ol Al 3t o, S22 Z2 Easto]
A2 Sl tiall 10812] 70% olghZ2 71ste] 70°C
AN 6AIZHH 23] HHESlo] 2EAL: o & oS}

10 oj(Whatman No. 6, Whatman International Ltd.,
Maidstone, UK) ou}o-2 40°CollA 3514 z13-51
EE7NR $ET F 20°Co Hyks] i Aol A
L5t

NE 22Ee & s W 2287 Euel
Foline-ciocalteau A|2F2 &§5lo] 35 7F vk-2A|7] o}
= 10% NaxCO; §HS 71sto] HEAZl & A9
oA 1AIZE FRGAIFH T ©
FH7E 2 E 5t g—
finger, 1981). ZT}H -o|&
minum nitrate, 1 M potassium acetate % 01]%%—% =
et 3 Alv|ob EQE B o s 4557F dhS A
415 mmoA SL=E =4 O}ﬁq—(Moreno =, 2000).
% ¥l 9 ZgEolE ek catechin Y
(Sigma Co., St. Louis, MO, USA)o] &Jst m=HeFA
of uhe}l AtE3HAAch

In vitro Bil]Z AN

0x
It

g

DPPH 2}t]zh 272842 0.005%2] DPPH (1,1-di-
phenyl-2-picrylhydrazyl) 8-98 100 uLo]| 5F2] Al= 9l
= Esto] A2oA 1027 RESAIZ £ 517 nmej|
A AR FANPE D22 stol SRS 24
ChBlois, 1958). ABTS[2,2-azinobis-(3-ethylbenzo-thiazo-



HEWHA(Coprinus comatus)Q| akakst

&M g9l Zucker rato]| Cist |2t St 53

line-6-sulphonate)] =+t]Z A7 &A-2 potassium per-
sulfates 7 mM2] ABTS $-&9¢f 24 mM9] =2
BoAIT v AAolA 12417 59t BESAIA 415
mmol Al FFLE7E 157 HEE SRR AR
A& ABTS 7|Egd oz ARRSGIth o] 718 &9
100 pLof F+&& 50 uLE Egsto] A&oA SE3t
HSAIA S =E S48 Re 5, 1999). Hydrox-
yl 2oz AAZA(Gutteridge, 1984)2 A| g ztof 1
mM FeSO4/EDTA 828, 10 mM 2-deoxyribose & F=
E2 702 mLA 92 3 (0.1 M phosphate ¢+5-8-H
(pH 7.4) 1.2 mL&} 10 mM H0, 02 mLE &2 7}
sto] 37°CollA] 1A17F ¥EE-A Tk of7]o] 2.8% TCA
200 | mLE 7}3HTL 95°C L=z o A 1057F ¥hS

A7l o FYZEE 3532 nmoj A SR EE A5}
Aok HEWA F2E9] S AASHY%)2 AR
FA7RE] dig AR 7R diE AAge R
LFER Qi

IHS 20| AlY 2 A0l 1Y
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5379 150~160 g =] Zucker
rat (fa/fa)y& & VL 5=(5) (Seoul, Korea) 255 &
ofdlol, @1z 2240°C, &I 50+5%, HerFEr] 1247
(07:00~19:00) 2.2 25 HAH sEdd LA A%
sttt deve Aol W dayo R 8 npejy
2IFO R o] AR Px}oﬂ gk mrely geof 105
7F A ARSsEnh Ade t)ZH(Obese Zucker
rat, OZR), H=H4 TE% T;LOIEL(OZR-CC)EE ui
Bl HEke fwal7] Ssto] A% 7|7t LA
Al (Rodent Diet with 60% kcal Fat, Samyang Co.,
Korea) & H°| sten, Hawil &2 FAl+
of &3flslo] 200 mg/kg body weight T2 19 13]
QA7 AT Rofstgon, HHFE] AFL
9 o Zgstech
1057k9) ABAE717E H5 o] ABFEE 164
2 AN F ol 2R 7ha) vk SR
ekl 44k Aesto] Wote o] 3087k W4 Fol
A A 980x goll A 151 HEE(Mega 17R,
HANIL, Incheon, Korea)slo] %3-S T,‘f_— st} 7¢
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2 X" (triglyceride)S SAAA| W =48 kit

AJ2HAM 157S-k, Asan, Korea), & |2 H|E(total
cholesterol)& & ZYAHE =2AL kitA|2HAM
202-k, Asan, Korea), HDL-Z ]| A~ €| E(high density lip-
oprotein-cholesterol) &2 HDL-C =78 kitA]oF
(AM 203-k, Asan, Korea)©. 2 Z}zF =%3}ich.

N

s 22 &

or
0x
J
02

k715 WIS -r]?i 2 X3 ZH AST (aspartate
aminotransferase) & ALT (alanine aminotransferase)Z
A =AL kitA ‘l,‘:(AM 101-k, Asan pharm. Co.)S. &

7 22 1 g& A5} chloroform¥} methanol &
SFN(CM, 2:1, v/v)S 7}3}o] Poter-Elvehjem tissue
grinder (WOS01010, DATHAN, Wonju, Korea)= u}4f
so] 4°Col A 24417t B4k 7 2H o RRE AT A
28 2259 0|2 clwstel AN F ok
of AgeNE F, A7le] ol BAT FAT kitklok
om 7t 249 FAAY 2 § TAAHE THS

[e]
washgcy
sH 24
HE ZA7}l= SPSS 12.0 package program2 Al-&-5}

o Warmauae Jegon, 2t Adgztel §
o7} AHE EYRE restS o|831o] AT

2 1

HEHAMO| /jn vitro MElZA ™It

L =S

=k iﬂ%@% 15.34%, ABTS #}t]Zr AAEA
17.25%%3.2. 1, hydroxyl 2+t]Zha 7|82 16.18%

FEAECR F W& T2 185

mg/go|lom, ZTtE o]t FeFS 524 mg/go R
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ol % sl Fol 3l oF 283%¢] E ek

HZE #2183 & XY 58

9] Zucker rat (faffa)o] HEHA ofghE
=2 1057F Folste] ARSsh= 5ot AS WHel=
Fig. 16] UFEPW uho} 2} 27] A22 155~160 g
o=, AR 7|17st A StE e, A
AL 57 o]Fol= AT FolF<d x}o]_e_
HAth 105 o] %ofl= th2HOZR)ol| 4] 438 g, |
H Al O] H(OZR+CO) 371 go 2 A% A 7]?1’ %
QF Z71A|Fol sl 2zt 2.8u 2 2.3u) 9] A5 STt

i
M

X

ko s
F& SA%

A3} Fig. 20 U
22k g 23(11.97 g)oll H]
Al ﬁol%(ozmccmw 9.75 g0 & F2]%
dag 2otk AW F9HE & ASE HER
B35l 2o Lo A 17.56%,
ool A 1434%% om, A FHAY
747F 22.34% 9 18.95%8 HEHA F&

i

n‘-h#

Table 1. Antioxidant activities and total phenol and flavonoids
contents in the 80% ethanolic extract of Coprinus comatus

Coprinus comatus

DPPH radical scavenging activity (%) 15.34+0.85
ABTS radical scavenging activity (%) 17.2540.20
Hydroxyl radical scavenging activity (%) 16.18+0.78
Total phenol content (mg catechin/g, extract) 18.50+1.10
Flavonoids content (mg QE/g, extract) 5.2440.54

Total phenol and total flavonoid contents are expressed as milligrams
of catechin and quercetin (QE) equivalent/g of extract, respectively.
The values are presented as the mean+SD (n=4).
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= shelEgr).

O
‘11%31 A $ = EO] Xﬂ‘ﬂ Xlél =2 ofof &}
Hnog

Zucker rat (fa/fa)S 1057F A3 A

™

4
HA offehE 5= Jolo wE dF AEAEE &
T2 AR Ay Fig 33 2ok il s 9
=HAl FEE FoleolA dF A 15.8%,
T ZE2HE TS 21.7%9 daE ARt
{ol1Z¢l 2po]= Kl HDL-C S| A8HE e
HEMA FE5F FolZolA 205 mydLE izt
Hsf 178 A5 ol ik

400
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Body weight (g)

100

Weeks

Fig. 1. Effect of Coprinus comatus (CC) on Body weight change of
high-fat diet-fed Zucker rats (fa/fa). OZR: high-fat diet-fed Zucker
rats. OZR+CC: high-fat diet plus CC extracts (200 mg/kg bw)-fed
Zucker rats. All data are meantSD (n=10). *This superscripts are
significantly different between the different group by Student t-test
at P <0.05. All data are mean+SD (n=10).
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Fig. 2. Effect of CC on liver, epididymal fat, and perirenal fat weights of high-fat diet-fed Zucker rats. *This superscripts are significantly differ-
ent between the different group by Student #test at P <0.05. All data are mean+SD (n=10).
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Fig. 3. Effect of Coprinus comatus extract for the lipid profiles in serum of high-fat diet-fed Zucker rats. *This superscripts are significantly dif-
ferent between the different group by Student #-test at P <0.05. All data are mean+SD (n=10).
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Fig. 4. Effect of Coprinus comatus extract for the AST and ALT activity in serum of high-fat diet-fed Zucker rats. *This superscripts are sig-
nificantly different between the different group by Student #-test at 2 <0.05. All data are mean+SD (n=10).
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Fig. 5. Effect of Coprinus comatus extract for the lipid profiles in liver tissue of high-fat diet-fed Zucker rats. *This superscripts are significantly
different between the different group by Student #-test at 2 <0.05. All data are mean+SD (n=10).

2t Jls 2Agy =743 A= Fig 49 Lo AST E4e df 2o
A 21575 ULe|lon], HEHAl 258 FolzolA
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A] 85.6 UNCE 23.8% 7HAE<lc).

2t TFo| XF AE

Zucker rat (fa/fa)S 1057 A8 AMSs5h= F< 9
SHA oeE FEE9 gl wE 1t 23] F
FAAY 4 & FYAHE b Fig 59 Ak &

o, W=

A et 2ol A 28.5 mg/go] e
A FE= Fo4 223 mggO 2 21.8% ARl
o}

L BUAEE G dhEol vls) 36.9% wob
gz fo=el

olg mirk

R

2 Ae YEHA des FEEERE Y
7o ot ket B W fadEeR F s
shetEdt EetiieolE e FAsH e, fal4
o &2 H|gto] §= % Zucker rat (fa/fa)ol] thgt AW A
A QRS Heks ST eEN A4 Addes Qg
FHNt 71544 AEaA 2N o] §rs e Yokt

kI
by
9‘L
32
5

DPPH= A &4bstof| #olsh= f2fettZde] vlF
F+ 2% LA EHN RS e (An-
cerewicz 5, 1998), ABTS gtt]ZF A7 S L ofo] &
o)) AA o ot FAks o= DPPH gt
7+ 2AGAT AAo] =1 98 BHo| ¥ 3%
=1 B ETa BalEo] ¢l em(Choi 5, 2003), hy-
droxyl radical-> S/JAtA FollA FFetH o g HhgAg
ol 71 Aw A i 43} 289 QIO & DNA &
dolv Edde]l i 4R d9HA dthQi S,
2013).

Al AR WAL 1459 HehE =
oA DPPHS} ABTS Ap-feftlzd 2750l o
Abeh 42 51.2~90.1%% 01, A Ao A 90%
ool gtz AAZAAE Hied, ol AR T
Z W= 3EY TS 1003172 mg/gO 2 A%
WA ko] 7MY wokow, Am F & Hle T
¥} DPPH 9 ABTS #tt|zh AAZA1e] AFahtA
(R)7} Z+2F 0.76, 0.8421 Aoz nes)] & o wAE
o] gtz AAZAY A7 F9 F s S &
o)Al WA 7F wrhal H ko] §ltk(Hong 5, 2012).
THH S A8 9 oRg wAlY AEAdE Blugt
Aol A SFEHALE A8 Ao vls] kst H A

fu 1o
>

ot
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W
|
= gz gt Ao F
= A F fEARY ZAR 24T 5 dov, o
2ol AR F s o] EetiEloo|t Tkl H
8 of 33ue) pEoz kgl &
Hol A|g9] ghiksl &4 w4y ot
SP LT E
o|¢} Zro] A AERolA HleA tE in vi-
rortol A gelett2e AHA o Ao A
AmarsEe WS ARG, Behinolmib
hydroxyl7] ol &3} in vitrool| 4] A|vF Eafjaio] 28
& ERAYORH FuE BYS AL Ao 1
o

(/)v]\

O

FoR

2% vE Qlok(Lee &, 2013). o] 23k A4 A
HIE A 7120] 2)) oju Aew o
tHOzsoy S, 2009).

ulaF Zucker rat (fafa)yS AR T A vl E
HTk QAR AAelRle} o qA] An] 2718 fEo
+ peptide’d T 2221 leptino] AP o] vIFto] {1
HohBeck -5, 2002). 53], 8~2077 Alo]of] AL H S
= H|ZESto] HYh AFAAYE S, LEYAHEE
Z(Zucker®} Zucker, 1962), Q&= A3 9L 1%
A& Z(Zucker?} Antoniades, 1972) S0] X 2 E
FAH BoldE& 7HER IA ARkl of
oF AY mEEX ZEA o]§Eil UTHArtifiano2}
Castro, 2009).
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2 AFolA HEHA e FEES 4L
2 H|9kel Zucker rat (fa/fa)oll Jolste] 10557 A
k= ¢ 2t vl AlF Sl fojdew
daEdon, e S, AW Fagk FHAR
A FHARY SFE tzdtol] sl #2242
Apol= FAaE ek 53] HEHA ogE FEES
A F8ALe] Faze] His) & FH2EE =9

= =t
a9k FHAO] SRR 27 {oAE Hol
A okortha warEl v 9lrh(Kohel Lee, 2005). LA
Halolof 5% E o R B39t gold AlFHA Uk
k|



12
"
=
=
§
3
&
g
2
&
ol
[
o
ml0|
_l.
#2
N
oy
S
=
@
]
=2
=
rok
ook
=
2
I
=
5]
N

5
of %tl’l‘:loi Sprague-Dawley
/\«]x]tﬂ— o] 5 igﬂ
=3 gl /\li Z9] B-glucano] L}
Bl —JOPoi Ze|2EE Astayrt
9l Aoz =AE ul 9JtCheung, 1996). £ SD
A dHE ez mo] Al F-8HARI Lenti-
nus tuber-regium WAELS Alo] & g3tE 9
@l starcho] t5to] 50~100%= HAFS w(F 2Alo
Zoll sl 28.7~57.3%), % & FuLHE FE
429t HDL-ZH|AHE #32 I7HKFHeH, &
100% thA|toA FHASIR]| =71 oF 13% =Sl
= Bk ItK(Choi 5, 2001). 3ol A A EZ,
T W BT 5O ARE I A0 FAZ AL
BE= SUAFL A= Zucker (fafa) ratof] A &
T 58 A% 9 F FY2HE SAE Rl v
3 §olH o7 TAAF =], Zucker (fa/-) rato| A A]
79| golo wet EF FAAY S FYFeR
daAz o, AE 7 9 & ZH2EHE o2
oA Q1 Apol & HolA| bt HirE]o] QItk(Seo
2000). oo} o] Alg-wAlo] Aol A
oA N 9 7k 229 AE & Ao
A7 thar BarEolA ¢l=d|(Koh&}t Lee, 2005;
Kim 3, 2008), &4 94 FAA) HjoFe] A9 AR %
RSt Aaart oA Y GRS AN
j Holetal =A% vl 9Jth(Moon} Koh, 2004).
SH o= Q3 4H5}4 AEg A H|RE
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otERA FAket sYe Haokal
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EE FEeR %‘T"rf{ -%%%4 85 ASS7ret
g welde] 4K ARE dehace
®3S b glek

ohf-2of s 10 mgkg bwo] HEWAl ofgk 5
H29 5T Fol fol v YA x2o) It
3lx)A 9] FeFo|u}, EZ AST U ALT &Ajo| AHAF
T AR JO]:'U]'Oﬂ oAt §le AR YEht
HEH AL Fol7h 2F Al tiek E4o] gl Al
2 BaEo] glthLee 5, 1999). E5H Wlzmj@o| ¢
o =4 R A AE FERiO g ot A

A& Fo) % 9 S5rEe] o249l Ao wehd
=8

ole] A Aol A HEWALS AR FO| F 9
= ohg Bl oEste] AR A st B G
A HlE o o] FolHBEM A B @ 7 =
29) A %7 oA Tl BT ul, vo] & Al
Q8 AEEA AW AAAA G2 g 2y
o Gl AOE FHEL vl FF olo} AR 7%
H§ ABANE B THedo] 5% Aow At

AL =

o] =R 2013¥xE W3}
AT AU Wol
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