Korean Journal Of Agricultural Science

B OPEN ACCESS

Citation: KimJH, Park H, Bae MH, SeoY, GU EY,
Oh TK, Lee BS. 2024. Hepatoprotective effect
of cordycepin-enriched Cordyceps militarisex-
tract powder on high fat diet-induced hepatic
steatosis in obese (ob/ob) mice. Korean Jour-
nal of Agricultural Science 51:159-167. https://
doi.org/10.7744/kjoas.510206

Received: March 20, 2024
Revised: April 01, 2024
Accepted: May 02, 2024

Copyright: © 2024 Korean Journal of
Agricultural Science

Thisis an OpenAccess article

BY _NC distributed under the terms
of the Creative Commons Attribution Non-Com-
mercial License (https://creativecommons.org/
licenses/by-nc/4.0/) which permits unrestricted
non-commercial use, distribution, and reproduc-
tioninany medium, provided the original work
is properly cited.

FOOD&CHEMISTRY

Hepatoprotective effect of
cordycepin-enriched Cordyceps militaris
extract powder on high fat diet-induced
hepatic steatosis in obese (ob/ob) mice

Ju-Hye Kim™* ', Heejin Park®*, Mun-Hyoung Bae?, Youngha Seo?, Eun-Young Gu?,
Taek-Keun Oh'’, Byoung-Seok Lee?’

Department of Bio-Environmental Chemistry, College of Agriculture and Life Science, Chungnam National
University, Daejeon 34134, Korea

“Department of Advanced Toxicology Research, Korea Institute of Toxicology (KIT), Daejeon 34114, Korea
3Functional Materials Research Team, Rpbio Research Institute, Rpbio Co., Ltd., Suwon 16229, Korea

TThese authors equally contributed to this study as first author.
"Corresponding authors: ok5382@cnu.ac.kr, bslee@kitox.re.kr

Abstract

Herbal medicinal mushroom Cordyceps militaris has been traditionally used as tonic medi-
cine for metabolic syndrome. Cordycepin, main extract of C. militaris, has been reported with
immunomodulatory, anticancer, and hepatoprotective effects. This study was conducted to
evaluate the potential hepatoprotective effect of cordycepin-enriched Cordyceps militaris,
against high fat diet (HFD)-induced hepatic steatosis (HS) in male obese (ob/ob) mice. HFD
was provided to ob/ob mice ad /ibitum (except negative control). Cordycepin-enriched C.
militaris extract powder (CM) was orally administered once daily at dose levels of 0, 125, 250,
and 500 mg- kg™ for 4 weeks. During the study, body weight gain was statistically increased in
all HFD fed groups compared to negative control, but body weight gain in CM 500 mg- kg™
treated group shows a low tendency compared to HS model group. In organ weights, absolute
and relative weights (to body weight) in liver and perirenal adipose tissue were increased in all
HFD treated groups except CM 500 mg- kg™ treated group compared to the negative control.
In clinical chemistry, serum glucose and total cholesterol levels in CM 250 and/or 500 mg - kg*
treated groups were lower than HS model group. In microscopical examination, hepatocyte
vacuolation with macrovesicles in HS model group was increased compared to negative
control, but this finding was decreased in CM 500 mg-kg™ treated group compared to HS
model group. In this study, CM exhibited hepatoprotective effects against hepatic steatosis at
mg- kg™ in ob/ob mice.

Keywords: Cordyceps militaris extract, high fat diet-induced hepatic steatosis, liver da-
mage, ob/ob mice
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Introduction

A% Hhepatic steatosis)<> A|*o] 7+ 24 o] Tpr}shA| F4 =] o] 7 FA|9] 5% o]/}o] &= 735 Yo, 24|
2/ A H| R 2] A e 2 AL E T Lee et al, 2023). R4 A XS ok et S5
2 HAMFEQ! acetaldehyde (ADH)2] AFSHE Z XI5}, ZHAE W) F/d 2| A 2] ] /4JAQ1 &4 ) 2|2 ik
F=3tKKim etal., 2022). B=3F T3 Z52212] 90% o] ol A LS/ A Tto] ot U2/ A
R 7+ ZHE W (cirrhosis)& 55FE 4= QTHKim et al., 2022). BHA, 8|4 T2 2% Hnon-alcoholic fatty liver
disease, NAFLD) & ¢lo] & 5ol 7|Q1I6}HA] §4a1, S AHo] 2HedA] 4 & of W ohe A7 23
StH, vIgk, Qledl vl o= G iHy, IR E S 5ol Ylo|nt H|LE/d A2 T A Ksimple steatosis), H]
2 H-5/d A|®7FA (non-alcoholic statohepatitis, NASH), 12|31 7HEH S 25 SIS H Angulo, 2022; Lee et al.,
2023). A A B LZ24 A7 -FHEE-S F25% 2 FAHEH, oA = E5] 7 }0}04 9F22% (16 - 33%) 2.
2 AR lth(Lee etal., 2016). H|FT -2/ A7) 1@ 02 223 Fit, o[/ A2 E S H]“P Z12] 31 T}
SIS0 gl A Jlom, A1 &4 Q1 A hpghE AJALRE QIS TpA|F 9 H|Th AU TrEJXl‘% = 371 AR
Al ughE S5l Tholl S/g Aol A )= AT S Zelidtth(Jun, 2013). WEbA, B é A|RF7Ee] 7
< Sl A /& 2= WA Aol gt A+ 2 75 A wiE A g ]‘71] S8 a1 Qi

55-0tZ(Cordyceps militaris L) +5-2] HUol|A FEE S5 A Aot A F stU=, Z AllAof =18
= o]fo] AMAlSh= 7102 A3 A Ut Hong et al., 2016). 5552 Woll= cordycepin (3’-deoxyadenosie)2t -2
e S2o] ohf xgE o] Qo] T Ho, Aket &4, e 3% 59 &-50] o] Sl = 555k A
B 2| & of] ZLESHA| EA4ke] = F=A] o Th(Kim, 2013). YRR 55512 A A| Uloll= cordycepin 2]l = T3k
3.10%, 2T 11.05%, A% 0.16%, F712 0.14 g- L', 1331 B]EFT] 1.4 mg-L'o] Z3He Tk g4 Qlct
(Park et al., 2023). Cordyceps militaris FZ&0°] UF-A2] Ao 0] 2] = FTFS Frist AP ALoA = Cordyceps
militaris T2 22 T3t A 5=l A 5 T4 A, high density lipoprotein (HDL) 5= 37}, % W Q&
5 A 5 gtk Ba181) 0™, o] S 53l Cordyceps militaris W cordycepin®] Ed 704 E3HE & ?_]
St e} Qlth(Davaa et al., 2010).

2 Ao A= A A o) & F3HH|T{ = £7 npe-A RELE 0] 8510 Cordyceps militaris 2 w22 7H7]
5 7 ke & B7kskarat sl
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Materials and Methods
Test material

Cordyceps militaris 52 EHFEE2 Cordycepin 2.0% ©|4 $H, COA, SK bioland, Korea)-= & ajH}o] @
(Korea) 2 F-E] A| g o} ARSI, Cordyceps militaris 2 282 /20X Baelom, SHE F25 22
2 At Z 542 S magnetic stirrer= W HFsFo] ZA|SHATE

Animal house

2 E27HEU|o| EARS/FAK180 W x 240 L x 130 H mm)ol] ARSAL G 5uk2] ook 4=~8-5}0f ARS5H3Y
E}. Al EEAIC 21 27 4+ 3°C, AFTHEE 50 +20%, 2 12 h (12A17H 1HE AS5/45), $+7] 31410 - 153] b,
2 150 - 300 lux, 42 60 db ©]5}F 2 FH Lo} 5= 5 ppm ©]5+2 FA|SHRATE Fof Fof| whet IR’ Ao] AR
(Evigo #TD.06414 Adjusted Calories Diet [60/fat], USA) o= Al ] 558 1A AFE(Lab Diet® #5053 PMI Nutrition
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International, USA)e} 0] M|of2t7] 2 z}e)d A2 & Bkt 44 E AR 2o s5H3TH(Table 1). 74
9] 2400 ufe} R A 7 AL A T EA 8- 91 Y 8] (Institutional Animal Care and Use Committee)2] 5-21(521
HS: 1802-0059)S A 4= ALt

Animal and experimental design

5539 £71 ukQ-A(C57BL/6-0b/ob) S FE YA 5 E(Korea)ol| A F-FRIUTE BRQ-A= SPF (specific-pa-
thogen-free) F-2Alol| Y4oto] 2UZE 3ot 2 ‘ﬂ' & BEstod 7‘j7o oF 2|52 2 Pristima System
(Version 7.3 Xybion Medical System Co., USA)= 67l o+ & 2+ 61t2| 4] i 5t} S thRwH(LwHA] o], A%
Alo] §- = 7+ AWF wH(HFD ©5+1), Cordyceps militaris —T—% F2 2oJ(HFD + CM,5; HFD + CMas; HFD +
CMsg0) = 2 ook HEH}—:’L(HFD + Silymarinzso)QE L]-l,—_giq O]H‘H CMi2s, CMso, —13}1 CMSOO‘% "IIE—OZ]@' Cor dyceps
militaris 72 F24] S mg-kg™)oll wh2} 235 tHTable 1).

Table 1. Group designation and dose level.

Groups No. of animals Test material Dose (mg-kg™)
Negative control (standard pellet ditet) 6 N.T. 0
HFD control (high fat diet) 6 N.T. 0
HFD + CM,25 (high fat diet) 6 CM 125
HFD + CM,s (high fat diet) 6 CM 250
HFD + CMsq (high fat diet) 6 M 500
Positive control (HFD + Silysg) 6 Sil 250

HFD, high fat diet; N.T., not treated; CM, Cordyceps militaris extract powder; Sil, silymarin.
HFD + CM ¥ 2] uf@2oA]| 45 59 Cordyceps militaris % 22125, 250, 500 mg-kg")2t
silymarin (250 mg-kg )= 1Y 13] 7 Foi519 o FA]of| X7 322 Qo) A% AFR & Folsh A, 2/

RS ek AS =52 AL2 2 Fo] 5}3THTable 2).

Table 2. Composition of experimental diets.

Ingredients High fat diet (%)
Casein 26.5
L-Cystine 0.4
Maltodextrin 16.0
Sucrose 9.0
Lard 31.0
Soybean oil 3.0
Cellulose 6.6
Mineral mix” 4.8
Calcium phosphate, dibasic 0.3
Vitamin mix* 2.1
Choline bitartate 0.3
Blue food color 0.01

¥* AIN-93G-MX (94046) mineral and AIN-93X (94047).
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Clinical chemistry

2.5 52o] tfsto] 57 F isofluranc O-2 BH5}1L A= 5to] Fof oA} FA171% o] §3te] APsheict.

FEols FEA A2 5 oF 6023t A2l GRS SALAIA 24E2](3,000 rpm, 104, RT)5H
o7 &3-S HHAYSFSHEA 7] (Toshiba 200FR NEO chemistry analyzer, Toshiba, Japan)S- ©]-8-5}9 TP (total pro-
tein), ALT (alanine aminotransferase), AST (aspartate aminotransferase), ALP (alkaline phosphatase), ALB (albumin),
A/G (albumin/globulin ratio), TBIL (total bilirubin), GGT (gamma(y)-glutamy] transferase), BUN (blood urea nitro-
gen), CREA (creatinine), GLU (glucose), TCHO (total cholesterol), TG (triglyceride), HDL (high density lipoprotein
cholesterol), LDL (low density lipoprotein cholesterol), LDH (lactate dehydrogenase), CK (creatine phosphokinase)
2! FFA (free fatty acid)= 753t

Anatomical pathology

HE FEI A AR5 BH] Yoto], ZE 7S St BESI e

9 A pz2of thste] S-S S5t 24 Al S AlSoll sl Ao 7S5 E ALtsllnh e 55
F 220 AEE 109 A4 2= T 28 (Sigma Aldrich, USA)o 453 14 F 5t 2] uletwof] Zoj
"2 510 Hematoxylin (MA0101090MIRAO1, StatLab, USA) 2 Eosin (3610MIRAO1, StatLab, USA) (H&E)
Fa} Oil-red O (ORK-1, ScyTek Laboratories, USA) A|2FC 2 7F7}F g Alsto] dn|7d 0 2 H7fsteict

10 o
N

1
|
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Statistical analysis

EA A2 Pristima system (Version 7.3 Xybion Medical System Co., USA)& 0|85} BA5I T w11 H]

= S H| B8 AAISHRITE H|o|E+= Bartlett’s testE ©]-8-510] 524 A4S AASH S, SEAME dlo

U Il 2| BAHLA(ANOVA) 2.2 A5, 7 %Ho|+= Dunnett’s test 2 2451t} S-EANE] 7] k2

Kruskal-Wallis test2 2A]5}11, Fo} 1} HFD B-=+ 7H2) X}0]+= Dunn’s rank sum test® 2415191
S/t 272 HFD ©59] F 2 524 2442 915l F-testE AAISIRITE 524 tl|o]El+= Student’s

t-testES AAISHL, SEAE] R] -2 ©|o]E= Wilcoxon rank sum testZ SA15HC

)

Results and Discussion
Body weight and food consumption

W
o
8
)
H_

A 5E0] HFHst U Ao| 2 =3 AThE= Table 33 Zth 2F A% Al HFD ©51-2] 79
1.63 g2 & /gt 2ol H|sl FolH o= F7F6H3 M (p < 0.05), CM Foi+t 2t A
AR /g ezl v =5 H|Fo] F7FstATh TS, CM 500 mg kg Foiw-o] A
g-day' 2 HFD S5} H]wsto] A5 S71go] 594 0 & ZHAE| ]}, Alo] e
Zol] H]sl HFD BH5-ro] A3 o] Zashe 432 AN, CM 500 mg kg Fo42] - Fo1 139 2
duiEE o 7SRl o|2{gh AukE Hot 1AW 0|9}; Cordyceps militaris & =H2] Fol= A5
ofzt Alo] HHFell e P& I 2102 AL HTH(Table 3; Fig. 1).
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Table 3. Body weight and body weight gain.

Group I\:)ii‘ovle HFD control HFD +CM s HFD +CMas, HFD + CMsgo ]:Zi'tt;(v)le

Initial body weight (g) 300439 305427  314+27  31.5+£29 313422 327435
Final body weight (g) 409453  503+16°  51.6+£20  503+28  473+33  529+27
Body weight gain (g-day™) 92427 1984297 202+25  188+23  160+23"  19.8=12

Data are presented as mean =+ standard deviation; n = 6 animals/group.

HFD, high fat diet; CM, Cordyceps militaris extract powder; Sil, silymarin.

“and " denote the significant differences at p < 0.05 and 0.01, respectively, compared to the negative control group.
" represent the significant differences at p < 0.05 compared to the HFD control group.

L= B
% 5
] I
: :
i g6
o A .
& g - Negative Control
13
& 3 - HFD
g 4 -« HFD+CM125
[
e -+ HFD+CM250
-+ HFD+CM500
2 - HFD+Sil
20 y y w 0 \ r .
0 10 20 30 0 10 20 30
Days of Administration Days of Administration

Fig. 1. Time-course changes of body weight and food consumption in ob/ob mice. HFD, high fat diet; CM,
Cordlceps militaris extract powder; Sil, silymarin.

Organ weight

S/t R} ¥ alsto], BE DA RFA o] te] That At 9] AR 24| o] HAof| fAI7E ST A3 Aol A
DA o] T I EH A EE Fo]A] F o] 7FH]th7HKoh and Choi, 2001; Koh, 2003) E11% v} Qlom & Al
3o ma|A o] o] Tke] BAI7F F7FsE At U A|Sk= ZAto|th. Koh (2003)E 10 - 30%2] Cordyceps militaris
TAFEISH S 557 oI5kl S Al F 9] 7he vt & QA= &xb7t glrkal Barsiel ot % "E‘@E’J Cordyceps

25 500 mg kg FE ol A] 7o) RAIZFHFD T} B wsto] tha ZhAsh g Bl 4
ARk E=5E AFF) AR A] o] BA|7FHFD TH5w3 CM 500 mg kg Fo] 7ol A 7‘74 2.066 = 0.3614 g}
1.729 £ 0.2454 g 2, CM 500 mg-kg ™' FoJtol| A X222 o] BA|7} ZhAE| it o]2§h ¥sh= 7 Ml o] A
o] F2o] Zha WA A 22 9] Ml d F7] 7ot 22 2 AW e AT} T 2 0= AbR o
HE B e ARz o] Aoy S/du) 27t vl wsto] S7FIAIRE HFD 5 b= x}o]7} QlgiT. =3t
CM 500 mg kg ool A] Al-o] A HLAI= 0.363 + 0.0.0242 g2 HFD -5 0.457 + 0.0693 g2} B w5}o] 7+
AR 22 a)aka Az A BelE Waks TahE] 2] 2QFCK Table 3 and 4).
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Table 4. Absolute organ weight in ob/ob mice.

Absolute weight (g)
Group
Liver Kidney Epididymal adipose ~ Perirenal adipose tissue

Negative control 2.557 +£0.6227 0.404 +0.0802 2.423 +0.5836 1.363 +0.5256
HFD control 3.304+£02140™  0.457 +0.0693 3.600+0.2150"" 2.066 +0.3614"
HFD + CM 55 3.471 £0.4727 0.447 £ 0.0671 3.724£0.2112 2.196 £ 0.3270
HFD + CM,so 3.448 £ 0.3489 0.638 £ 0.6081 3.703 £ 0.3489 2.125+0.4507
HFD + CMsgo 2.848 £ 0.3374 0.363 +£0.0242" 3.599 + 0.3894 1.729 £ 0.2454
Positive control (HFD + Sil,so) 3.002 £ 0.5456 0.480 + 0.0740 3.813 £0.2003 2.059 +0.0857

Data are presented as mean = standard deviation; n = 6 animals/group.

HFD, high fat diet; CM, Cordyceps militaris extract powder; Sil, silymarin.

“and *" significant differences at p <0.05 and p < 0.01, respectively, compared to the negative control group.
* significant differences at p < 0.05 compared to the HFD control group.

Clinical chemistry

S5 T2 717F662.1 £ 74.0, 578.2+ 108.7 mg-dL ' © 2 HFD T+ 679.9
+109.4 mg-dL"H T} 72/ QA 2ttt BF 2444 H {2t 5w St ZR ol BIsH HFD ©HE<tol]

It

Table 5. Clinical chemistry data in ob/ob mice.

Group Negative control HFD control HFD + CM,»5 HFD + CMasg HFD + CMs0 Positive control
TCHO (mg-dL™") 83.8+54.7 2702 +72.5 294.8 + 56.8 264.8 +29.7 256.8 +£20.6 273.0+71.7
TG (mg-dL™) 386.1+126.8 83.8+48.6™ 935+5.6 56.0+ 8.0 41.9+14.3 112.5+726
HDL (mg-dL™) 95.3+30.3 98.4+25.0 106.9+24.2 93.3+20.0 87.0+13.3 101.9+203
LDL (mg-dL™") 10.1+2.1 18.6+ 69" 20.6+3.7 23.7+4.7 24+46 158+5.9
LDH (IU-L™") 754242964 1,712.7+712.57 22565+ 1,056.4 40,223.8+2,072.6 5,870.0+0.7 1,148.8 = 381.7
FFA (mEq-L™") 22855+204.0 1,705.0+2204  2,062.2+352.1 1,756.2£180.3  1,561.9+177.0 1,978.9 + 268.1
AST (IU-L™) 183.9+108.7  497.6+3825"  557.1+£398.0 1,005.9+607.7  1,163.0+14323  241.6+70.6
ALT (IU-L™) 221.4+1834 3493+ 133.1 392.6+151.8 716.2 +337.0 908.1 + 1,091.1 201.1+114.4
GGT (IU-L™") 02+02 02+0.3 02+0.2 0.1+0.1 02+0.2 0.14+0.2
ALP (IU-L™) 857.6+135.5  850.0+90.4 901.3 +205.3 1,093.7 +223.8 916.4+323.2 721.5+154.3
GLU (mg-dL™) 619.8+120.1  679.9+109.4° 662.1 +74.0° 578.2+108.7" 580.1+119.8" 658.8 +56.1
BUN (mg-dL™") 274+56 189+2.5" 163+2.2 17.0+2.7 152+ 1.6 17.1+32
CREA (mg-dL™) 0.56+0.1 0.58+0.1 0.59+0.0 0.54+0.0 0.51+0.1 0.55+0.0
TP (g-dL™) 6.98+0.8 6.32+0.5 6.82+0.27 3.81+0.2 3.67+0.3 6.25+0.3
ALB (g-dL™) 3.87+04 3.50+0.3 3.76 + 0.1 3.81+0.2 3.67+0.1 344403
A/G (%) 1.25+0.1 1.25+0.1 1.23+0.1 1.31+0.1 1.32+0.1 1.23+0.1
TBIL (mg-dL™") 0.1£0.1 02+0.17 0.1+0.0 0.2+0.1 0.2+0.1 0.1+0.17
CK (IU-L™) 94.0+11.3 83.8+18.6 110.5+27.5 1223+ 158 113.2+40.5 96.2+7.8

Data are presented as mean + standard deviation; n = 6 animals/group.

HEFD, high fat diet; CM, Cordyceps militaris extract powder; TCHO, total cholesterol; TG, triglyceride; HDL, high density lipoprotein cholesterol;
LDL, low density lipoprotein cholesterol; LDH, lactate dehydrogenase; FFA, free fat acid; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; GGT, gamma glutamyl transpeptidase; ALP, alkaline phosphatase; GLU, glucose, BUN, blood urea nitrogen; CREA, creatinine;
TP, total protein; ALB, albumin; A/G, albumin/globulin ratio; TBIL, total bilirubin; CK, creatine phosphokinase.

“and " denote the significant differences at p < 0.05 and p < 0.01, respectively, compared to the negative control group.

" represent the significant differences at p < 0.05 and p < 0.01, respectively, compared to the HFD control group.
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A oA A e A A4S BN, HFD B-5-+ H|3l CM 250 2 500 mg kg FoiZollA o] EF SAA]A
e QAW B 7HASHE 43S B ATKTable 5). Koh?} Choi (2001)E 2 FHAHZSEZ9] 350

Cordyceps militaris®] T S 3% TEL2 Fol5le t) B 2] T/9A4, T 22| 2HE, LDL-Z22HE B &
WSR-S W Gt okl HAaskl,

=i

Anatomical pathology

A%} Alo|(HFD)E Foi$h ZE FofitollA] ZHA|ZE We] A 3-32et A g3z o] Z7tet P35 AlaLe] 77t
P Uk o] gt Hgk= HFD Y51} H|w5ke] CM 500 mg-kg! Foi7-2] ZHA| oA A3 7} 4] o]
= ITh HFDE A3 3 TLEollA Al 9] A2 9 A M2 371712/ th 21} H] ko] S7F33A| T,
CM 500 mg kg 5-0]ol| A= HFD W1} H] is}o] 7k45 9 tHFig. 2 - 4). 18] A7) 2J5hH Oil-Red OGAY
< &9l Cordycepin©] 7+ 221 9] Z|¥ke] R g ZhAAIA IF 22 Fo] A £45 vh=th= HA7} JJATHGuo et

al., 2010).

bA Y o A C s G o
Fig. 2. Histopathology of liver by hematoxylin and eosin (H&E) (black scale bar =200 um). a: Negative control,
b: HFD, c: HFD + CMy3s, d: HFD + CMasp, €: HFD + CMsqq, f: HFD + Sil. Microvesicular and macrovesicular vacuo-
lation in the liver were increased in all HFD groups. Vacuolation, especially macrovesicular, was decreased in
HFD + CMas0 and HFD+CMsgo compare to HFD only group. HFD, high fat diet; CM, Cord)yceps militaris extract
powder; Sil, silymarin.
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Fig. 3. Histopathology of liver by Oil-red O (black scale bar = 100 um). a: Negative control, b: HFD, c: HFD +
CMy2s, d: HFD + CM,s0, €: HFD + CMsqo, f: HFD + Sil. Intracellular lipid was stained in all HFD groups. The amounts
of lipid were decreased in HFD + CMas, and HFD + CM500 compare to HFD only group. This lipid was located in
hepatocellular vacuolation. HFD, high fat diet; CM, Cordyceps militarisextract powder; Sil, silymarin.

a = b A
€ : s £ il

Fig. 4. Histopathology of adipose tissue by hematoxylin and eosin (H&E) (black scale bar =100 um). a: Nega-
tive control, b: HFD, c: HFD + CM3s, d: HFD + CM,s0, €: HFD + CMsqq, f: HFD + Sil. Although the size of adipocytes
of perirenal adipose tissues in all HFD-fed groups was increased compared to negative group, the size of
adipocytes in CM 250 and 500 mg - kg was decreased compared to HFD-induced HFD only group. HFD, high
fat diet; CM, Cordlyceps militaris extract powder; Sil, silymarin.
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Conclusion

2 A= Cordyceps militaris FZ220] £7 oblob BF-20] 1 A|RHA o] 2 JHHE T A RS- A ] =
7} 128 USSR T HED + 500 mg-kg! w2 HFD Tl v]5)| A% St 27| A A%, 2 A%
9] A9 227} A AE]| Q] 0 T, ZER] RS (hepatic steatosis) 2] T2} A A1 79] AR 2] 9] A |HHA| 2 F7]
a3t o] 2]t A BIN= Cordyceps militaris &5 20| A2 2] HAS S| APHO 2 QIGH M HS
FIE 7H 4 8-S AlAFSRITE

Cordyceps militaris2] A% A0l gt et fj71U1F SHIHFD + CM F£o{7-9] F-20llA 7t 5/44& H7}t
she A7 2 Q3 710 & weker},

o
o
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