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Abstract

Cordyceps militarisL. (C. militaris) has been traditionally used as tonic medicine for metabolic
syndrome. Cordycepin, has been reported with immunomodulatory, antitumor, and hepato-
protective effect, is the main extract from C. militaris. This study was conducted to evaluate
the alcohol degradation and hepatoprotective effect of cordycepin-enriched C. militaris ex-
tract (CM) powder in chronic and binge ethanol (ethanol Lieber-DeCarli diet)-fed male C57BL/
6 Mice. Cordycepin-enriched C. militarisextract powder was orally administered once daily at
dose levels of 0, 125, 250, and 500 mg- kg™ - day™ for 16 days. For evaluating alcohol degrada-
tion, ethanol concentration and alcohol dehydrogenase (ADH) and aldehyde dehydrogenase
(ALDH) activity were measured in serum. Serum ethanol (EtOH) concentration was decreased
at CMtreated groups, and the activities of ADH and ALDH were increased dose-dependently at
CM treated groups compare to EtOH model group. In clinical chemistry, the values of aspartate
aminotransferase (AST) and alanine aminotransferase (ALT) were lower in CM treated groups
than those in EtOH model group. Additionally, absolute and relative (to body weight) liver
weights were statistically decreased in the CM treated groups compared to the EtOH model
group. In conclusion, our study showed that cordycepin-enriched C. militaris extract powder
exhibits hepatoprotective effect by upregulating the ADH and ALDH enzyme in an alcoholic
liver disease model.

Keywords: alcohol, alcohol-induced hepatic steatosis, Cordyceps militaris extract, liver
damage
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Effect of cordycepin-enriched Cordlyceps militarisL. extract powder on alcohol degradation and hepatoprotection in mice alcohol model

Introduction

ZHliver) A Uloll A 2717} 78 24712, F 71502 43t W Hljd 715, YU A8, Al 23 24,
EEA S 5SS Yot F 25 7152 FEetth(lo et al., 2008). =9 7R thst 24 S0] HFE 53 0]
S e Aon, ol =54 EH HE R R 285 4 ik £5], A& Q1 ¢ F S(alcohol) Q] 3= 1+ F50
AA|of] F<4=xof {PHIE ZolE zalste, 1 Qo= A|HRE W, 7t 58 filshe Aoz oA 9ok
(Lieber, 1994). YT A&t 1t B 2 o] dhy Eo] A & BASH Aol A= 2] Al e

= LRluk7iel

A S HH ol %7}?}01] ufe} 7H e Agto) dhy go] F7tsh, Y E & tiitel I F= /4
9] 2k dol| whet 2ol 7t EAeHal B 1sHItH(Kim et al., 2004).

Ao B-AE LFE(C,H0)2 EH&S 538l 7HO. 2 0|55 acetaldehyde (C,H,0)@F acetate (C,H;0,)E <=
244 0 2 AFsHEth(Eriksson et al., 2001; Yun et al., 2023). &3-& thAlPgof| 2 37FA] §47}F Bodsh=d| AL
A FHof| 2al5k= §42] alcohol dehydrogenase (ADH)|l 2J3H acetaldehyde (C,H,0)2} ketone©] A/t &=
St microsome?] &F-ZAFSHA] AR (microsomal ethanol-oxidizing system, MEOS)& AX|+= 427} Ql=H| &2
CYP2E1 (Cytochrome P450 2E1)7} ¥oishH 1hafo] 432 A% == THd 4] A% Al 1 &4d o] Z7Fe thBradford
etal,, 2005). BFA[2} AFSHE 2= 2 2] 9] peroxisme©l] EASH= catalasel] 2|3t 2 0 2 U5 -S- tjAto] nju|gt FF
= 71Xt} o] Ml H2E Hx LFE-L acetaldehyde (C,H,0)E 4F8}=] 1, THA] acetaldehyde dehydrogenase
(ALDH) &40} 23} acetate (C,H;0,)2 AFstz]o] 2]£2] 0 2 o|AFstekA(carbon dioxide, CO,) 2t E(H,0)2 &4
5] 23l Elth(Zakhari, 2006). ©] Zol|A] acetaldehyde—— ADHO]| 9J3]| B35l = EAAEAZA, HAAHL, LE, &F
HhE, Ak S7F 3 xR :LEJ 55 55 fEStHYun et al., 2023). ©]2{gF 42 T acetaldehyde 2]
23l ] 0]“31] °] 2 AFSEAE | A(oxidative stress) 2} pro-inflammatory

[¢]

nop Aol A| Akt fAKSEH &84 J’—ff— = 501'7 ] —.401' NIAAA (National Institute Alcohol Abuse and
Alcoholism) @0 HiH& 0 = ARRE| 1 QlTHBertola et al., 2013). ©]+= Liber-DeCarli 2/ 4]0| & 0]-8-5}0] 4 -
5%2] dF -2 FolstH FAlol F-FolE aloto] ©F] =ty 43RS Z3-5 Aelsto] Attt 7t &
Frohe= WHolot o] BPH-2 7F 4 alanine aminotransferase (ALT)2} aspartate aminotransferase (AST)2] €43
< 37712 7oA CYP2E19] S S7HAA SF-2/d 1 &4 e 432 T 7|ep 7| &7 5=
md2 gk Algof] -85 1 Itk Bertola, 2020).

555Z(Cordyceps militaris L.)= 5aor21tol| &5h= HAC.2, 2 UH|E(Lepidoptera)?] -f-5 £+ ¥
7ol 7|4sto] FFAS g= 25 PAE /Aot 257123 Entomopathogenic-fungi)©]THJo et al., 2008).

FUoAE F2 WY Z2 ol g o|-&dto] JIZAEE AAsHl o, HlelR] A} rjul™ 2o %= cordycepin®t
222z thAat SFehEo] g E| o] Q)= Z1o] EXJo|thJeong and Choi, 2015). 5o+ W cordycepine T, T4t
sh, A F7, 9 48, 22| A 5o eyt B v )lon, o] = Qls) 1764 A% =2 7154
sHE a2 528 Qlth(Jung and Kim, 2021).

& Aol A<= Cordyceps militaris —?—g% | &3S/ 1M 7) 5ol x| = FFS H7let, 715 S A
She 275 27] fIsto] S EAIES AAISIRH: ol & 9o ¢E&A dehs vt it & s ERES 7IRE
Cordyceps militaris 7222 &3-& 25| S5 &SI Cordyceps militaris 222 1t 7|5 35 5ol ot

IS s
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Effect of cordycepin-enriched Cordlyceps militarisL. extract powder on alcohol degradation and hepatoprotection in mice alcohol model

Materials and Methods

Test material

Cordyceps militaris 72 (52 Cordycepin 2.0% ©|/¢ &7, COA, SK bioland, Korea) FJ1jH}o]
Z(Korea)FE] A& o} ALESFATE. Cordyceps militaris 5% -2 /3204 Bastglom, SHE =25

2 B 7552 A magnetic stirrer 2 W HFsto] A8

Animal and experimental design

1055592 7 nfk-A(C57BL/6)= 5 YA T 5-E(Korea)oll A 3G 7oF ARESIRATE 0F-A &= specific patho-

=
gen free animal (SPF) s=4°l 44511, =3h
=

= 9J5)) oF 7Y% AP 528 TAALZ(Lab Diet® #5053, PMI
N

Nutrition International, USA)2t S8/, E4E F4AIZ 52 AlSHgle] 3Fsiith «37|7t &, 471 nfe-A9]
A AFTE ZAZ 1004 F o7l o2 72| HFgstl o, L2t Folwt 2 th3t ZTHTable 1): 2/dTh
Z1(negative control), &2 tZH(EtOH model), Cordyceps militaris T2 22 FwH(EtOH + CM»s; EtOH +
CM,s0; EtOH + CMsg0) YA ZTH(ELOH + Silymarin 250). O], CM-2 2| 2] St Cordyceps militaris % 23] &
FH(mg kg "ol w2t T-25HR 0™, silymarin 1F /-2 WA= 4tsHE2 (Muriel et al., 1992) 5 sHtE T3

20l 7+ A%t 2] G A 2 ARR-E] 3 ThGillessen and Schmidt, 2020).

AHS AASHSPF 554 Y3 2712 2% 22+ 3°C, TS 50 + 20%, 9 12 h (08:00 - 20:00), 27314

10-158]h", 225 150 - 300 lux, 2360 dB ©J3}, 51 R UoF g1 5 ppm OJSF2 FAISHATE. £ vRe-Lm

poly-

carbonate cage (L 39.0 cm x W 24.0 cm x H 18.0 cm)°l| AFS/d=} & 5ate] o]et2 -85t & A2 524Y
2] 74 9] F4of wet QP A A FEAH-8-2] 93] (Institutional Animal Care and Use Committee)2]

2A(&QAHZ: 1803-0007)2 AA 4=3Y=| ]t

Table 1. Group designation and dose level.

Group No. of animals Inducer Test material Dose (mg-kg™)
Negative control 10 Lieber-DeCarli control diet N.T. 0
Alcohol control (EtOH model) 10 Lieber-DeCarli ethanol diet N.T. 0
EtOH + CM )25 10 Lieber-DeCarli ethanol diet CM 125
EtOH + CM»so 10 Lieber-DeCarli ethanol diet CM 250
EtOH + CMs5¢9 10 Lieber-DeCarli ethanol diet CM 500
Positive control (EtOH +Sil 250) 10 Lieber-DeCarli ethanol diet Sil 250

EtOH, ethanol; CM, Cordyceps militaris extract powder; Sil, silymarin; N.T., not treated.

Diet, administration and observations

B ATlo|A] 71 mheAo] AT 24 7F £410] S5 QI35 NIAAA model (Bertola et al., 2013)2 &Z5}0]

Liber-Carli AFRE Fo5}IT}. Lieber-DeCarli 2HA| A]0] A-83-& 9J3l| 5U7F Foisi3l o SRS A2
7t 5%

U] o2 AlR Wl ¢FE9] S5 HZA 02 S7HAIR ethanol dietS woI5HIth 11 o], 102

T

rol

ethanol diet %= control dietS F015+1.2.™, 11 LA 40% ethanol diet £ 9A|7FE S AY5} ChFig. 1). & 16297¢

A& Z Cordyceps militaris 72 (125, 250, 2 500 mg-kg™)2} silymarin (250 mg-kg ' y= 25 4L £ (Fig. 2)
st o, Fol dut o2 JLgsto] duk S sk, BE nheio] tis 3 12] o) AlS S A ISt
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Effect of cordycepin-enriched Cordyceps militarisL. extract powder on alcohol degradation and hepatoprotection in mice alcohol model

Fo717t 5 AlEE Y ZASH] Fofstlom AlR AlE 5 B2 W AlashA| ottt ¢a-go] gk oA
A= (Lieber-DeCarli) 2} &3-&0| A 3HE] 2] -2 1 jeber-DeCarli ethanol diet #710260 2! Lieber-DeCarli control diet
#710027 (Dyets Inc., USA)Z 723} ct.

EtOH-fed group : EtOH liquid diet EtOH gavage
acclimatization (7:00-9:00 am) )
ad libitum 10 d 5% EtOH liquid diet EUthfn'Ze
1% 2% 3% 4% 4.5% I 9h
| | | | | | | | | | | | ] | ] N
f T T T T T T T T T T T T T T T >
1 2 3 4 5 1 2 3 4 5 6 7 8 9 10 11d
L | | ] ] | ] | ] | | ] | Il | | >
f T T T T T T T T T T T T T T T »
| oh
Control-fed group : 5 d liquid diet 10 d control liquid diet Euthgnize
acclimatization Saline gavage
ad libitum (7:00-9:00 am)

Fig. 1. The overview of the model procedure (modified National Institute Alcohol Abuse and Alcoholism
[NIAAA] model). EtOH, ethanol.

(A) (B)

Fig. 2. Photographs of cages and drinking tubes. (A) Liquid diet feeding tube and holder. (B) Cage and feeding-

tube setup.

Clinical pathology

DE £7 kA s B o] isoflurane O 2 0HF|$F So]| 7 E5}0] Stf Aol 4] FAL7] S o] &3510] A& s}
Atk Aot 7 oheA0] o2 Mg Al vhx](604), 18] 3l 3310] IS AX A 2] 2]5H 2.1, 3,000 rpm

oll A 1087 A Eelsto] & Belsigih. YA Eeleh A S P HYSFSHEA] 7](Toshiba 200FR NEO chemi-
oshiba, Japan)Z ©]-&35}o] ALTZ} ASTS Z=7435191Th

=

stry analyzer,

Determination of alcohol concentration, ADH and ALDH activities

AFS Y N BE SFS 55, ADH 4, 112]31 ALDH B4 B7}o] 0]-8%91. 21, 72} Ethanol assay kit
(C/F) (BioVision, Korea), Alcohol dehydrogenase activity assay kit (C) (BioVision, Korea), 1|1l Aldehyde dehyd-
rogenase activity assay kit (C) (BioVision, Korea)S AF-8-510] 2AJ5IiTt.

Anatomical pathology
2ol thisto] 2|F A RS AAlste] BE 7|9 R471E RSt 2 EE 225t A

._12_.
AA &2 FHS S5 o 7F 22| o] AR E 109 F4 5 T2 (Sigma Aldrich, USA)ol| 4351 ch 173
H 7 2212 A2, o), B85}l hematoxylin and eosin (H&E) A|2F. 2 A 1l tHe  M(anti-CYP2E])
< dAu|F o & rtsidct.
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Statistical analysis

S A EA]-2 Pristima system (Version 7.3 Xybion Medical System Co., USA )= 5= Prism (Version 10.2.1, USA)<
o]-g-5to] FAISIITE. w7 Bl wl= TEH| wA S A AISHIAT o] B = Bartlett’s TestE ©]-85k0] 524 274
S AAIEH S SRAE Hlo] B U YR EAHRA(ANOVA)L2 A5, 77 20| Dunnett’s test 2 2415}
k. S2AFE A] 9F2- T o] Bl Kruskal-Wallis test 2 2415111, CM ol 23} 432 th 27 7] o]+ Dunn’s
rank sum test® 24519t SAAYR 2 AT L R T SHAF AA S Q5] F-testS A A5G T SEAME O]
OJE]:= Student’s t-testS A AISHL, 5-2AHE]A] @42 H|0|E]+= Wilcoxon rank sum test= =A]5H{TE 5% o]
B 1 gt EEExE ‘-J'E]'LHS{'}\QDJL EAA o)L p<0.05,p<0.01 E=p<0.0001 7]Z 02 51}

Results and Discussion
Body weight, body weight gain, and liver weight

AIE 717t 5 g/t ztol vlal P& tiRto] f-2)4 Rl Xfol= QIR T AF A o] TEE|ITE CM
FojF 125 m -kg'1 ol/gollX= CM T 79 RE 24 thxTtol Hlste] A|F ZhAart A=) 2 F AF 54
A7 169), S5 Foigh BE FofatollA] A5 A (E T 20.6%)7H HEE| oL €M Fof 771l 2}ol=
LFEFLER] °‘°H:}. Ptz M = Fol 16¢0] 721291 A% ZadAto] T ETH Table 2 and 3; Fig. 3).

Table 2. Time-course changes of body weight in ethanol feeding mice.

e oy PO+ OV BOR £ o BOR + (M (13
Initial body weight (g) 26317  264+17 264%1.5 265+1.5 265+1.5 26.6+1.7
Final body weight (g) 20.1+£26  254+1.6 23.6+24" 234+147 231097 247+19"
Body weight gain (g-day") 2.7+ 1.3 -0.9+0.7 28+22"  30£1.07 34x14 -1.8+0.7

Data are presented as mean + standard deviation; n = 10 animals/group.
EtOH, ethanol; CM, Cordyceps militaris extract powder; Sil, silymarin.
“and ™ denote the significant difference at p < 0.05 and p < 0.01, respectively, compared to the alcohol control group.

Table 3. Change of the absolute and relative liver weight.

Liver weight

Groups - - -

Absolute weight (g) Relative weight” (%)
Negative control 0.960 +1.1317 3.302+0.316
Alcohol control (EtOH model) 1.082 + 0.9993"" 4250 +0.227"
EtOH + CM2s 0.956 + 0.0940" 4.058 +0.289
EtOH + CMaso 0.906 + 0.0829™" 3.863+0.186™
EtOH + CMsgo 0.884 +0.0366" 3.832+0.132"
Positive control (EtOH +Sil 250) 0.972 £ 0.0902" 3.927+0.161"

Data are presented as mean + standard deviation; n = 10 animals/group.

EtOH, ethanol; CM, Cordyceps militaris extract powder; Sil, silymarin.

“ Relative weight means the ration of the liver weight in the terminal body weight.

““and """ denote the significant differences at the p <0.01 and p < 0.001, respectively, compared to the negative control group.
*,™" and ™" represent the significant differences at the p<0.05, p<0.01 and p < 0.001, respectively, compared to the alcohol control

group.
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30—

25—

Mean body weight (g)

20—

Negative control
EtOH

EtOH + CM,5
EtOH + CM,s,
EtOH + CMsyo
EtOH + Sil

LK 2 B N B

[} 5 10 15
Days of administration

Fig. 3. Time-course changes of body weight in ethanol feeding mice (n = 10). Data are presented as mean £
standard deviation. and " are used to indicate statistically significant differences at the p<0.05and p<0.01,
respectively. EtOH, ethanol; CM, Cordyceps militarisextract powder; Sil, silymarin.

Zre) A S| dF-EE Foidt BE oA S/dulxtoll Hlste] SA1H 02 Z7I5I3ITh CM 125 me kg
S 4 AT d4a7F HEEQA, CM 250
CHTable 3; Fig. 4).

S
o
m
B
=
=2
>
rlr
)
ox.
4
BN
;
HL
o
oy
[
ot
o,
o
P~y
b

-
=]
m*
*
*
*
*
*
*
*

Absolute liver weight (g)
o :

o
o

L
L

(B)

-l

T Negative control

EtOH
EtOH + CMy5
EtOH + CM,g,
EtOH + CMggo
EtOH + Sil

»
o

Relative liver weight (%B.W.)
5 8

H
o
ENEDERO

0.0

Fig. 4. Effect of Cordyceps militarisextract powder on the liver tissue absolute and relative weight in ethanol-
induced liver model mouse. (A) Absolute weight (B) Liver/terminal body weight. ** and ™" denote the signifi-
cant differences at the p<0.01 and p<0.001, respectively, compared to the negative control group.”, ",and
represent the significant differences at the p < 0.05, p <0.01 and p < 0.001, respectively, compared to the
alcohol control group. B.W., body weight; EtOH, ethanol; CM, Cordyceps militarisextract powder; Sil, silymarin.
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Clinical pathology

YI2Z FORt 2 E Lol AST R ALT B/ 527k /g ti2atoll Hlsl S7FsHlom, ALT 8482 CM o

& 2 tHH] 250, 500 mg kg ool A ZH2} 16.2%2 34.7% A4 shs S e AR T -85F

Vg2 A h(Fig. 5). F3-2 1H &4 88 22 2 Hol| X Cordyceps militaris 7% &% £17H 8% WALT 2
A1) A8y Aet -fAFSH ZA3to]th(Cha et al., 2013).

7 A TARR}F 7+ Z 2] o] £4E™H &= 0 2 transaminase”| -G-8 =)o) T}Fe] AST W ALTS] a47} |

1 =50
o] G490 FdH=7t7]5 Y/ A EE o]- 5=t ALT= A2 ZHolltt Exh5te] T &/¢0] £2 2| 52 A
ATHKim, 2008, Kim et al., 2013). ALT7} 243t Z34= Cordyceps militaris 2 220 ¥HEE USHH &3S

o3-S olmf3ict,

100.

(A)

AST (1U/L)

(B)

=

<

2

: [ Negative control

-

< H EtOH
B EtOH + My,
O EtOH + CM,g,
EtOH + CMgo0

EtOH + Sil

Fig. 5. Effects of Cordyceps militarisextract powder on the activities of (A) aspartate aminotransferase (AST)
and (B) alanine aminotransferase (ALT) in ethanol feeding mice. " and ™" represent the significant differences
at the p <0.01 and p < 0.001, respectively, compared to the negative control group.”, ", and ~ denote the
significant difference at the p<0.05, p<0.01, and p <0.001, respectively, compared to alcohol control group.
EtOH, ethanol; CM, Cordyceps militarisextract powder; Sil, silymarin.

Alcohol concentration, ADH and ALDH activities

A BHolA EF LIS 5= 4T AT, CM 250, 500 mg-kg! FoiollA] A& 23} H]aste]
% 438 527t 45 thFig. 6). =3t ADH 9 ALDH 2/ 9] B4 A3} SAJttof| B]5] &g thzo
M 52 B/dE BT W CM 250 mg-kg' o1 Foiwoll A ADH B ALDHO| &+ g 2= 571 s
A, silymaring FoSH FAURT b 52 ADHS} ALDECH &/4d-& YeEATHFig. 7). ol2st Bik=
Cordyceps militaris 7% =22 5|7} ADH 2 ALDH §4.9] &/d3} &5t A E HoF= o= d3 S

chafell FHHR FFL 0SS HAAT 4 Uik
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@
3

@
3
*

a
3

EtOH
EtOH + CMyys
EtOH + CM,qo
EtOH + CMgqo
EtOH + Sil

EtOH concentration (mM)

N
S

ENEDN

Fig. 6. Effect of Cordyceps militaris extract powder on alcohol concentration in ethanol feeding mice. * de-
notes the significant differences at the p <0.05 compared to the alcohol control group. EtOH, ethanol; CM,
Cordlyceps militaris extract powder; Sil, silymarin.

= 104
(A) E
=~
3 *k
£ 8 "
>
24| M L
o
m
3
44
<
24
(B) F
~
2 10 ok
£
>
&
2
=]
®
T [ Negative control
= I EtoH
< B EtOH + CM 5
M EtOH + CMy,
EtOH + CMsq,
EtOH + Sil

Fig. 7. Effect of Cordyceps militarisextract powder on the activities of hepatic alcohol dehydrogenase (ADH)
and acetaldehyde dehydrogenase (ALDH) in ethanol feeding mice. (A) Activities of ADH and (B) Activities of
ALDH. " and "~ denote the significant differences at the p <0.05 and p <0.01, respectively, compared to alcohol
control group. EtOH, ethanol; CM, Cordyceps militaris extract powder; Sil, silymarin.

Anatomical pathology

&5 o] 7Hof| A S AH/d THMIE B]h(centrilobular hepatocellular hypertrophy) 2 57+ %(midzonal)
I} F9 Q) (periportal )] TP 2L F- 27} 2FSk(slight, grade 2) =2 W QITE 121 CM 500 mg-kg! &
ol A ZhAaE vt B ZhA U] A3 327} 4 FE iRt v]sto] A ZS ERlskIth(Fig. 8).

CYP2E1= ADHE} A4 &7 —Ev-f”H o]l #ofsh= G4 = alcohol S acetaldehyde S AFsFoh=t] 15U THA 4]
A2 M H A LA o] Z7tet= Z 0 & A A QITHBradford et al., 2005). CYP2E1 F|Q] el A Ax} o5t
2 2T CM 500 mgkg! Folo] At HIsto] FAo] FH oA LRk, CM 500 mgkg!
9] 7k Oﬂﬁl_— SF-E tfj 2ol H|sto] M A =7} oFsA| L THFig. 9). o] 213t A2 AT S tiRTtol| A
+ g ¢F2 Fo] & CYP2E1°] /d3H=| I o1}, CM Fof ol A= CYP2E1 0] /o] AdE S ERIE 4= Q)

£

_4
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Qlt}. o|2ist HSh= Cordyceps militaris -0l ADH &/d0] Z7}%| o] &g £5)j7} o] Foi %o w2} 2.5

Fig. 8. Histopathological analysis of liver tissue by hematoxylin and eosin (H&E) staining (black bar =100 pm).
a: Negative control, b: EtOH mode group exhibited marked widening centrilobular hepatocellular hyper-
trophy and hepatocellular vacuolation. ¢: EtOH + CMsq, the liver in CM 500 mg - kg™ treated group was shown
sight centrilobular hepatocellular hypertrophy and hepatocellular vacuolation (only midzonal). The size and
number of hepatocellular vacuolation in CM 500 mg- kg™ treated group (microvesicles) was decreased com-
pare to EtOH model group (micro & macrovesicles). EtOH, ethanol; CM, Cordlyceps militaris extract powder.

Fig. 9. Histopathological analysis of liver tissue by Immunohistochemistry by anti-CYP2E1 (black bar =200
um). a: Negative control, b: EtOH model group. The expression of cytochrome P450 2E1 (CYP2E1) by immu-
nohistochemistry were highly densed in EEOH model group compare to negative control. ¢: EtOH + CMsqo, the
liver in CM 500 mg- kg* treated group was shown less dense compare to EtOH model group. EtOH, ethanol;
CM, Cordyceps militarisextract powder.

Conclusion

2 A= 2 C57BL/6) PR-20) AE-E AL E Foloto] YRS IS =5 Cordyceps militaris
F& B3R5, 125,250, 2 500 mg-kg 2] 830 2 HRLESH AL Co

ofFtollA dFE A FE RdlTol Histe] ZF vl R AW Adigaze] vt ¥ %Q‘}i‘:} o=
Cordyceps militaris 7% S Folgtof| A 7ke] Ao W Abtl SaF Zha W ALT 42]2] At 0l ZhAet #Hg=
A= gohe),

3-8 B3l A3k, Cordyceps militaris T2 22 500 mg-kg' 7oA EF 4F& 5= 74 9 ADH, ALDH
/9] 77 BAE QI Anti-CYP2E1. 2.2 HAJM AT}, Cordyceps militaris 5% &% Fol7ol A FHE4
1—]'&“1\]' L ellFo] H|sto] JA A7t ZhAstRltt. o] de] AukE Ko}, Cordyceps militaris & w22 CYP2E1 2]
/d EthH= ADHRFALDH 272 717 02X EF AT S 55 dar7IH, ZHa ol ZhA|l 2 ) 7 o8-
ZAaAF| =t B A-8-E st 837} Qs Ao = wtEr.
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