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Effects of Cordyceps militaris on CCls - Induced Liver Damage
and Cancer Cell (HepG2 Cell) Growth

San Kim, Choong veon Hwang, Nam kwen Kim, Min cheul Park, Jin Kim

Department of Opthamology Otoiaryngology and Dermatology, Oriental Medical Collage, Wonkwang University

Cordyceps militaris has been known as a Chinese traditional medicine for the treatment of tuberculosis, asthma,
kidney disease, debility and fatigue etc. This study was attempted to investigate the therapeutic effect of C. militaris
extract on the cytotoxic activity of HepG2, human hepatocellular carcinoma cells and the liver damage induced by
carbon tetrachlioride in SD rats. C. militaris extracts inhibited significantly the proliferation of HepG2 cells in vitro.
Carbon tetrachloride(CCls) caused a significant an increase in liver weight, serum aspartate aminotransferase(AST) and
alanine aminotransferase(ALT) activity, alkaline phosphatase(ALP), serum thiobarbituric acid reactive substances
(TBARS), microsomal TBARS, and decrease in microsomal detoxification enzymes (cytochrome P-450, P-450
reductase, cytochrome b5, b5 reductase). TBARS and ALP in serum pretreated with C. militaris extracts (300mg/kg/day,
600mg/kg/day) was significantly reduced compared to control group(CCls). Cytochrome b5 and b5 reductase activities
were significantly increased in CM300 (300 mg/kg/day) and CM600 group(600 mg/kg/day), and cytochrome P-450
reductase was significantly increased in CM300 group. Pretreatment (100, 300, and 600 mg/kg/day for 7 days) of C.
miitaris with CCly was significantly inhibited the accumulation microsomal TBARS and the significantly increased in the
cytochrome P-450 activity. These results suggested that C. militaris (300mg/kg/day for 7 days) has appreciable
therapeutic effect on CCls induced hepatotoxicity.
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B FA7E mouse HAEAA Ol RS G371 USE RASINL,
Zhang?2 XBEHES FBEHTO YR FAlY s A0
A ZAY 715€ BRIAIFI5L macrophage?] 4&E E7HI
20t Basiych & AP £ BF (Cordyceps sinensis)7}
AIESIEIA R SRR 7F £48 MUATIE E Atk B
sk on, Tang 'S humoral immunityol] tigt Z&E g7}
A4 mouseolAE YISS HIASIUCE & 4 EYV2 2 xﬁ
B & (Paecilomyces japonica)’} streptozotocin(STZ)2 2
7t GEE vieLolA UGt 55 ¥ BYEEZENT} \/]-E}Pﬂ
ot 23t db Jrh olof HAE L& HE(Cordyceps
militaris)7} I} 7150l v]XE e YotRr] Al £ 8BE
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B ZZW0| HepG2 A ZF9] F4lo) Az JEE A
T BEE FEAG 1RYV ool Tl £ Al@nbL

AESEQl XBEE(Cordyceps militaris)e= A8 4 SAIE
=}
=21

oA FUT MES AIBTINOH, xBEHEE ZA e 3
Al B HESld 42 2592 AZE A2 b 3,000 rpm
OF 208 SO AU ETISIH Foixl 4EWE ThA] filter paper
E oiaiict olzis

[e3]
HENE 50T SlollA] Rotary evaporator
EASsEREE A SEUZVIE &8 U2 E st
AgEE AEAITIA EF HESHAC

2. Mizufet

48lo] AT human hepatocellular carcinomaQl HepG2
HiEe SHHANEFSHOZRE Bopdlol 712 BEHISIAZI
10% fetal bovine serum (FBS), 100 units/ml penicillin, Z2]11
100 mg/ml streptomycino} E 7% RPMI wix] o)A &% 37T

2 5% CO; Z7GloIA BisATt
3. HepG2 MZF9] &4lol| olij= HEF

HepG2 AjZF9] £4l ] oA £BMEESY F3E Lo}
H7] 915l Mosmanng) upH¥S olm wigsl MTT assay &

£33l ME WESS SH5KGTE & HepG2 MEE 1x10°
cells/ml9} EE 2 24 well cell culture platedi] QEA X2} 24A17¢
Mol B2F3lo uisict. £BFHS EFXEEZ 5, 10, 20,
50, 100, 150, 200, 300, 500 pg/mt SEE ACiTH F 24, 48, 724}
7V Bl ISISIEE e AT E 05% MTT 89 E well & 20 8
ok M2l g plateol] H 7151 3417H&¢t ¥hR]51%f Formazan
| g45A sl¥ct. MTT o] XaHE slgdA S MAHSHL
well & 0.1% isopropanol 150 (& H7istod 3027 vRst
3. ELISA readerE 0|88l 570 nmol|A] M|E9] viabilityE Z
Aot

ISR

ok |

e &y g IHESA mlXE EE

ME 63 75‘3]-’@‘} 180~200g2] Sprague-Dawley (SD)7| &

2 Adsled REIHH EEAIREY FHS
conventional systemQ & 2% 23+1TC, & 55¢5%, ull7] 10~
18 3| /hr, @ HE B 12 hr cycle, ZF 300~500 LuxQ] Al
SHAA HER ZR|7IHUI0|E AFSAAL (240Wx400Lx180H
mm)ol] 28121 @oi AMFSINTH AEEEY AlEE AEAIR
(F) A2 THAIE (R 22% o], BXAE 4.5% o],
ZHF 6% old), 23R 8% olsh #e 0.7% old, ¢l 0.5% o]
NE ABSIION ZAS AS(6AM) AEY HEURE0E
THE AE AESIn 24 B0E +5EE AREA 43

1EE skt
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Ol

ZHE %8 FE (Cordyceps militaris) A
sl AE kg © 100, 300, 600 mgoll SHEs —E
o 5 ml 82 727} Rt HdE W iR

NQSE BT B

k@EE 52
oF AT Boigh B30l AKE SEIA(CCL)E BLEaislo) e
42 SESIICE £ ARIBERAE com oilo] 11 (V/V)Sl B]8
&
HE.}

2(100, 300, 600 mg/kg) X WRIAA+E 722

S5l AE kg & 1 ml9] FE BEZFARIA 1T SHE

AR A BNl Ratn o=,
F3I92m, CCl4 %3 T(CCly)Rl
FrEAeHA SHEZQ AEIEATE oE o3k
RBEHE 255 BoFQ CM100, CM300, 12]11 CM600 43
FE2 212 R E kg B 100 mg, 300 mg, 600 mgo) S =
TR 1Y 134 7d 50 27t AT RNt £BEE 5F
29 2E Bo F AQESELE AE kg & 1 mlo| BHE 272
FAE —roio}SHD} AlESIERA O] o 2l & Falilgien 2o
A7 7 gl e HESIATE 4 AETY S8 v 4
sojiz| A AMESIFTh

2 g
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8 A& H I BAF
HE2 UH?:_‘ ZH351 oM, U EES 20% urethaneQ E
niF o The AAEAIRE AMEsIdct A & N5l e F
E3I¥L 19 BFAE EHIIKCH ME & 7F FANE #H4t
Siuct AESH 72 ALEE mibA] 70T d8 2HIATH
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9. @oio] WHBIY FA}
AT WAL ULolM 3087 WIS T 3,000 rpmol A
1527 Qs BHS 2SN @HY glucose,
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creatinine, BUN, uric acid, cholesterol, triglyceride, total
protein, albumin 712}l alkaline phosphatase (ALP)& XlE2
437)(Hitachi-7150, Hitach medical Co)& &XsI3iT)

10. A9 ASTS} ALT 85T &

AF T A2 URolA 3027 YRS F 3,000 rpmollA]
1E duBeicld €8e Eelsich €9 aspartate
aminotransferase (AST)®} alanine aminotransferase(ALT)Q] &
HE & ASE4Y7] (Hitachi-7150, Hitach medical Co)& &35}

11. €39 TBA IS4 EAY HEH

Thiobarbituric acid (TBA) BlS4E219] $HF2 Suematsu
E79] whdol wiet SHBIYUCE & 20% acetic acid 1.5 ml, 8.1%
SDS 0.225 ml, 55 0.075 ml, 1.2% TBA 8 1 ml, 18|31 &
79 @8 02 mS EFUCE T BAL 302 S0 10T 7}
20 T 532 nmojiAl EBTE E£H0HL TBA RISHEZY)
gets 2F0l%Th

Jp

53

12. 7+ A9 Cytosol X Microsome 2z}

Bansal £9 WVl wie} M&E FA9) 748 ZA M1 5
119} 150 mM KCIE 838+ 30 mM Hepes 5% (pH 7402
Mgl FEske the AdESidel Ea 700 g2 208 St
HHREBIALE 1 45U S 42D Holl FBka 2RHE 11,000
g= 0% ¢ ALKAANRTISI YSHE N2 pellet2 A|

2218

At 24} A4 HEUES THA] 34} 105,000 g= 602
S ZALAU BRG] 4SS Mz BEg gt I8

a1 pellet2 130 mM

Q

KClo] £33t Hepes 2ZH 0= Mol t}
$2)(105,000 g, 602)51 AL pelletS 22
215151 microsome 28-S ATt microsome
=2 she A E2S 4TskiA g oH
BE5HEA 215 8o ARBSIXT

Al
™

B wud gy

Bovine serum albumin (BSA)S FEFEHZE ARSI
Lowry 59| w0l ulg} il =5 & EH5ICH

14. 3+ 22]9] TBA BISEEHY €HEF
Microsomal membrane®} XX RISTE v\ w5H] 35k
0.1 mM NADPH$} ADP-Fe” (0.5 mM ADP, 0.02 mM Fe’"\&
M7 A1 oA microsomeE W F 2H7} 37TolA] 10,
30 213 6027 YHSAIFACE HH2W L Suematsu £79] upy
o wWel 532 nmoljA EBEE EFHOE TBA ¥ISHEZY ¢
g 280t
15. 219 ol FuiAtE L. EHEE
Cytochrome P-450 &%k Cytochrome P-4509] ZHZr2
Omura®} Sato®] HEPOZ 0.1 M Qlilgd eHEA(pH 7508

Z+ microsome TRHAO] 1.0 mg/mlY L7 HEE 31X
SHoKHTE B2BEEAY J1E 9L AE cuvetteo]  3|AEH
microsome®Z 217t 1 ml A FQIg 1 Nas5:04 1 mgE A7}
5led baselineS ZFBIACE AR cuvetteo] CO 7IAE 30E3E
bubbling®t & 450 nm&} 490 nmol|A1Q] EBTRlOIE BABIH
on, Ul E&EA,E 91 mM-1am-1§ 018351 P450 312Fe
A48t NADH cytochrome P-450 reductase®] 4T &5
NADH cytochrome P-450 reductase®] #dT+= Williame}
Kamin®] @yl wizt BZBTAY 71&E W XIS cuvetteo]
200 nM cytochrome ¢ 0.3 mi®} 7} microsome®] THAZIO] 0.25
mg/ml9] FE7} EA BHE F44elg 03 ml WL 05 M QIAkd
ENU(pH 77)2.2 & 8HE 1.5 mZ 3 TS 37TolA 22
BEAY EFTE baselineC 2 WRRUTY. AlF cuvetteol] 0.1 p
mole®] NADPH 0.1 ml& H7I5}I 550 nmojlA] 327 §3%
HolE SHGIc §85Y AOIERE LEEEFASL 21
mM-lem-1& 0] 83109 cytochrome ¢8| BRAETEE ALFSINTY
Cytochrome b5 Z&: Cytochrome b5 #2F2 Omura®} SatoQ]
B weh BRBEAY N1E U AR cuvetteo] I
microsome®] THEZIO] 1 mg/mlY) %7t HESE UHE 34
S 47 9% wuHg FUS ThS baselineS ZF3INCE J8l1
A& cuvetteo] TIA] 30 mM NADH 5 @ E H71811 426 nm}
409 nmollA] EETY APIE FHGIMCH, YElEEEASTE
185 mM-1cm-1€ 0]&38Kd cytochrome b59] EHFS H5lCh

NADH cytochrome b5 reductase®] 84 % ZA: Mihara®t
Sato9] WH™ol wizh BZHFTAHY 71F L AF cuvetteol] 0.1
M o4 A=M(pH 75) 085 ml, 40 mM potassium
ferricyanide 0.05 ml€ FSIHCE JI8]a 7} microsome M
Z0] 1 mg/ml7}t HA TE 34K 0.05 mlg Eo] g &3
7CollA BHEEAL SHLE baselineCE WEUCE 0] AR
cuvetted] 4 mM NADH 005 ml€ A7}5}i 420 nmofA{
potassium ferricyanide®] AL T F 327 FHTO] AolE &
ol YIEEBA 4 1.02 mM-1em-1& 0] &38}ot A 4819ITT

o)

16. BABE 24
AYANE 2 2O BE(Mean):EEBRKSD)E HI15IA
=}

o, 47 X thETH PBE Ao 9] 43 H] = Student’s
ttestZ FOAEES P<0.05 ol5le} 42 7T Alol7t
UTHL HFBIXATH

2 o

1. HepG2 Ml ZZF9] &4of vl &gt

2 AglollA] human hepatocellular carcinomaQ! HepG29)
AEAYGoll i3 £RBEHEY EXSEY FHE doldr] A5t
o FZEEE 10, 20, 100, 150, 200, 300 & 500 pg/ml =2 &7}
AIZTHA] AE siul X]ol M2lslod 24, 48 L 72417 EQF M|
£ uigBIet 18 2004 Boix| o] AxixE] & 2441743 48
AN E 10~200 pg/miTtAlE MZEAMHE |Edle g3}
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SEAT AGHBLE FUE T & W UAESAC vliis B8

PESRK] ARhOLE 300 pg/miollA 242} 95%9F 90%9) A EANE
o] EIFIRA 2w, 500 ug/miolA] 89%S} 86% 2] AT AbHo] Yoj

28 HAFUCE 72ATAE 24A17F B 48R gl
100 pg/mi7tAl= & O] HAU2L} 200 gg/mIBE] A EAIH
off ROIMel FEFS LIERNS] 300 g/ miohA] 82%, 500 sug/mic]
Al RAE FARQ MEAPHO] OIS S#BERE HepG2
M) M2l W Melsko] EHOR MY Sl A
ol mixle HoE ERISSIrHFig. 1).
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Fig. 1. Induction of concentration-dependent cell death in HepG2
cells by C, militaris. Cells were incubated for 24, 48 and 72 hr at 37C with
the 10, 20, 100, 150, 200, 300 and 500 we/mi concentrations of C. militans extracts.
Cell wability by MTT assays was measured as descnbed in Materials and Methods.
Results were expressed as the mean£SD of three expenments and presented a3
a percentage of controf values. (O:celt incuation for 24hr, @:cell incubation for
48hr, Mcell incubation for 72hn

2. AE W 09 HenHs

FBEY W GBS B8 22 Fakrol vig B9
OJE0] Hgh= ?JX‘EJXI RBUoH, AKEEEA ¢ o050l
ZTHCCly B XEPE SolFolde Hakol vid 7t 5
AR AS G THIW}E E7BIdct I8l £BEE 100
mg/kgollAle Falof vldl FAE0 5718 Vel 2 tiE T
Blal BOEQl 24t BEEA BRSO 300 mgrkg H 600
mg/kgollAe AQEEERS: THE RoiFol vid] FOEY Z24AE U
ko] Bahrd} FARB SELCE SR weii] AJEgERs
9] Bl AFHOR 719 vl BYE viERET, SEFEE
olgigh 7t vith &89 AStEW) USS BQIE 4 UUCH

:!O

2 2

3. golgl Wzishd wg)

LREE ¥ AG3ES o7 A4 D widrsd sl
ARE Yolry] AskY EHQ creatinine, BUN(blood urea
nitrogen) B wic acid O} Wi3E SAFFLL @©H
creatinineT} uric acid®] E1EFE ZAS A AT U K BEYE
ROl THCMI00, CM300, CM600) ZFojAiE AKEBEIEA S B4
off Ygh HaZt WA AU ek ol £BEE] HY
£ojof] W M3E BEEZ Yol RFH FARE #2821
ERARICE TI2iL} BUNE AlESiiao] Sdol o8] thEa(l4
mg/ml) B CM600(13 mg/mhE HA-TF9.9 mg/miof Hig &
9&0l B7HE VBRI SH, CMI00(11 mg/ml) I CM300(11
mg/m)S AlEBER 0] QG SHOE Z7ME WETo Bl

w24 ¢S UElo] B4EQ £EOR EEUTL A}
FaEe s 5o W £8EE 2o ZE AuTe 83
% total protein & albumin®] 0| BakEl {ASH 2
FABIRCE DRI E AZoiAl @ A Za dago] &
2 triglyceride$} cholesterol S48 £8¢ 23 triglyceride
T HE DA Fakol vl {8 S0l FAFK Q2
L} cholestrolof A & H oo HIg] AlESEN: U X BEE S0
T BF 2o £ BEE BojEE AgagLd OE ke
¥ R Tl vish &7k A8 UER oL 4P £F
olE RIAIA EKAct 1 Slofl glucose?t AlE3EA: HERA
TollA RO E ZHAE VEME R e HgToMe &
Iﬁ&i S Aol7t BREA YACH LAEE Solo) o}
€ BojEQl Bghs BERX et

4. 84 % Aminotransferase {(AST, ALT)Y] 84 E H3}
AREHY 2oyt €89 7 7l NEHLHO! aspartate
aminotransferase (AST)S} glutamic pyruvic transaminase (ALT)
gy olile S22 dsie die 19 29 Zolh 3479
ASTSL ALTEHS 1152 43 IU/LQI Bis) AKESIERL ©HE
FOT2 17369 698 IU/LLE &2 E7Hsido] BEEIYr: o]
= Ak aitad] ol 7 o] Katmo] ASTSY ALT7) $IAE]
FrEE € F Ark FREES) ARISELE Fod 28 4
ST EOIA ASTS] E4do] 2h2F 1383, 1321 X 1388 IU/LE UiE
T Al OF 20Tl vl RS ZAE LEMIL
U B4EY M BBSAE ZolAc Lot #BEES A}
HIEALE T ZE HYTEA ALTY 84T 242} 43
220 9] 408 IU/LSE WXl Al EiEs TE 2ol ﬂlﬁn
TR ZaE VBRI 2L ASTS nlRIXE BAZY 4
EMAE HEEA RAUCh AREEE S0 JEFE
{CM100, CM300, CM600) B0l AE kg KBEE 300 mgS
Foifh CM300 AEF0] ASTS} ALT 2% chERol ulsh 71zt
RS HAE viehio] B4TN 7HE fAS 84 £E8 U
ERARICHFIg. 2).
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Fig. 2. Effects of Cordyceps militaris on AST and ALT in the serum
of carbon tetrachloride induced hepatic injury in rats. Oral injsotion with
hot water extracts of Cordyceps mifitaris (CM100: C. militaris extracts 100 mg/kg
body weight, CM30G: C. militars exracts 300 ma/kg body weight, CMBOO: C.
militaris extracts 600 mg/kg body weight) mixed in saline were administered for 7
days. Normal and control animals were saline treatment, The values are expressed
as mean+SD of eight rats in each group. * Significantly different from the normal
group (pXBO5) # : Significantly different from the CCls group (p(0.08).
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5. A 4 Liver Microsome?l TBA vISM 5210 glahHs)

A3} liver microsomel] XA} X|EZA] TBA
(thiobarbituric acid) B}24 229 &2+ vln E8I¥CE A}
HFEIL TIE BT 0242 unit® T AH4HF(0.222 unit)oi] H)
& TBAYISH EAY ghzto] 4kt 109.0%9) XlolE UERN
o] {ogt 571 BAFUC). v #BFE NElF & CM300
3 CM6002 AlHBIELLRO] Boi2 E71E MDA &igo] /ey
O2 Zaro FYFE £F0 olER U Ak £REH
AElF(CMI00)0lAM & Baad cizFol vlah Falgt #olzt
BEEA LTt 7+ XY microsome 2o A H4kshil
22 NADPHS} ADPFe™'E 715l AW BALEL HISE 919
FHOoE FLdld YISAIRE Bol whE MDA & H3lE vl
FF3lc) BE JEFE U8RI 710 wEl MDA gl
ol E7I5K e, B 602 A HaT9 MDA ghere il
Z mg Y 13.2 nmoleS L}ERA B AJESIEIAY] TE 2
Q IZFE 602 HHSAl MDA #fo| Tl mg & 18 nmole
2 AlgsiErAg Sdol g8 S48 E7PF ERIEAC) vH
RBELE T A TES IR Tl vld] H1S 602 ZATA]
081~086u19 &2 FOgt ZAE Ve B471 FA
S £ECR AaAZIoU o vlas] & W f9Hel &L
o1& UERIUTHFig. 3). Wt LB E7 Mgl 280 Q)
3 €8 2 7 2R AZIEE JAlske E371 YeE AL
2 gt

Lipid Peroxidation
(MDAnmole/mg of protein

10 30 60

Reaction Time (min)

Fig. 3. Time-dependent lipid peroxidation of liver microsomes in
carbon tetrachloride exposed male rats. Lipid peroxidation was measured
as described in Materials and Methods. Liver microsome fractions were prepared
by centrifugation according to the method of Bansal et al®. The values are
expressed as meanSD of eight rats in each group. ™ Significantly different from
the normal group {(p¢0.05). ¥ : Significantly different from the CCls group (p<0.05).
(@: CCls group, @: CM100, A: CMB00, x: CM300, [J: normal group)

6. 19 o]E& Al A9 H3l

7y =28 AlEEEAE lipid peroxidation 2 liver
necrosisE F26HH cytochrome P-4509) destruction©Z P-450
9 gligo] g5 dasEed, 2 dF 2T Al slEA0l
DEEQTQ X044 nmole/mg protein)2 &ARZ(0.79
nmole/mg protein)ol] H}&] FIgH 247t ERIEIRC) v¥HE %
BEEI RAFSAE ED vlal 27 FYe 5718 U

ERAET], 300 mg/kgdl EETMAIE £BREES kol J&
HoE IBHE GUES LERASL 600 mg/kgE Foigh
CM600 HE T2 iRl vlal |9t 718 Uehlo] Z4
I FARSE £ECR FEEHALL 300 mg/kge T CM300
AT vld 57 TE SUTHFig 4). AlYEslEA T B
Q] WETY vlo]AZE P450 reductase®] BHTE 47
(42 nmole/min/mg protein)o] H]3} 18 nmole/min/mg protein
OF XS] #adle ekt UERYCE UH #8258 Bol7
SollAe tHET vla] E7ER2L £BEE 300 mg/kgS
FolgE CM300 A8 Foll AT 7Tt Afo]7} ZRlEIATt. vhiEz}
X Z cytochrome b5S} b5 reductased} BHoJAIT AIFSEAE
U= 203 Z ol ZaTol vish Fe 244 UEh
Ar}(Table 1).

Cytochrome P-45
{nmole/mg proteir

Normal CCl4 CM100 CM300 CM600
Experimental Groups

Fig. 4. Effects of Cordyceps militaris on liver microsomal cytochrome
P-450 in CCl, induced hepatic injury in rats. Oral injection with hot water
extracts of Cordyceps militaris (CM100: C. militaris extracts 100 mg/kg body weight,
CM300: C. militaris extracts 300 mg/kg body weight, CM600: C. militaris extracts
600 mg/kg body weight) mixed in saline were administered for 7 days. Liver
microsome fractions were prepared by centrifugation according to the method of
Bansal et al®. The values are expressed as mean+SD of eight rats in each group.
* Significantly different from the normal group (p<0.05). # : Significantly different
from the CCls group (p<0.05).

Table 1. Effects of Cordyceps militaris on liver microsomal
cytochrome b5 and b5 reductase in CCls treated rats.

Enzyme Activity
Cytochrome bs’ b5 reductase®

Experimental Groups

Normal 0.18+0.01 2403

CCla 007001 15202
CM100 0.09+003" 18204
CM300 0.12£0.04% 2206%
CM600 0.10+0.04'# 1.9+04%

Oral injection with hot water extracts of Cordyceps militaris (CM10G: C. militaris extracts
100 mg/kg body weight, CM300: C. militaris extracts 300 mg/kg body weight, CMB0G:
C. militaris extracts 600 mg/kg body weight) mixed in saline were administered for 7
days. Normal and control animals were saline treatment. Liver microsome fractions were
prepared by centrifugation according to the method of Bansal et al. 25). The values are
expressed as mean+SD of eight rats in each group. * Significantly different from the
normal group (p(006). ¥ : Significantly different from the CClk group (p(0(5). &
nmoles/mg of protein, b: umoles/min/mg of protein

AlEBIERAO] EHOE ZaE 8549 S§H2 SRFEY
F0jA) 100 mg/kgS T CM100E MGt LE 25 3=E
T IS LIERNA =T, cytochrome bSE A& kg 300 2 600
mgQ] £BFE FoFollA] 2+t 0.12 nmole/mg protein & 0.10
nmole/mg protein©.F & 4}:7*(0.18 nmole/mg protein)iT F
93t APIE HAUCU tia IFEEE &I T 5 ANUSH,

- 688 -



&R ASHAR Fuld

cytochrome b5 reductase= 300 mg/kg¥} 600 mg/kgd] £ ME
g FOigh AETolA
umole/min/mg  proteinC.F A(1.5 pmole/ min/mg
proteinjoll Hidl | S7HE Uehlo] & gHF24 p
mole/min/mg protein)?] +=FCF JFTUrCHTable 1).

237+ 2.2 pmole/min/mg protein ¥ 1.9

ST
| ZREH F=tollA EZZY Hiok ‘E:PE. ABEEE
TEE 71FZ0K AAE Wtk lﬂ = S dAAH
oF $ul ofE0] UEA Ut BE FY %EEEN UgOZ
20l A2 ol I HolAl A E(Ascomycota), HAHAZ

(Pyrenomycetes), WZhF={Clavicipitales), un7“ﬂ:»}(Clawc1p1taceae)
LB EE(Cordyceps)] £BEEYL O]8HH OlE2 =2
H| &3 o)Al Zal, M4, A 9 QJO—FXHE gz o]
8rlo] ¥ P. st X #EE (Cordyceps militaris)= S E
o, Wysg 9 gtan®?, gugsl”, tkisan®?, g
Edwiol™ E9) tigkst g50] oed AFAEC Qs WK
FBFEY FHEOZE £5(108%) WMA(25.3%), Avt
(84%), ZHS(185%), E4312(289%), ZE o4t ES &
T Ay E5IAEHl0] 13.0%, EXSIR M0 82.2% T
51m°719, 0]Qlol T guanic acid®] o]A Q! cordyceptic acid,
cordycepin, vitamin B127} Z&HElo] JITHY. KU E HM6H
T YR £8FET IUERE S0l QA9 88 g Hile
EZAAO ke QlalEo] gtom, E5] X ShalollA
ol8E I U= EH‘*T‘*QJ £BFEE UFLIEY {5 (Hepialus
armoricanus)S 7] ARIAE 8481 Cordyceps sinensis
EA] Wi ThFeH o %’é% AT Aol S Ak
2. 28U $19M W 978Y SolA A gi0] B
S ASE UHA B AlRREO] 01831 ALt o]9) WdE
ATe £BEEV 719 g4 F3Hantifibrotic effect)Q} 8 9]
aminotransferase (AST, ALT)E ZAA|171e |72 ol
0 BAE AIREQ g7t gle Adolct WK £8E
o gta 9 7t 7l IBERE HsP ol #8E
20} HepG2 M Eof st etas W AIGSIEAE 7 &4E
FEo 1 7ls BEEAEY WIS ZABIICE Xu B°
Nakamura 579 ®io] =W KBEE(C. sinensis)7} B16
melanoma cellol] thal] Z4¢ MEZEHS VEMER O X 5HE
9l g8 7Is8E AlARS At PRVIAE 8 @FoMT &8
B &7} human hepatocellular carcinoma cell9l HepG29] &4lo]
AR EHE VERIR =T, 4B EE Ml & 4R 48417
A& 300 pg/ml 019 STAlA, 7247 A= 200 pg/ml O]4)
9l mEolA] HepG2 cell®l G272 AAISITHFig. 1). olzid &
g To) thaiAE e FAF ATyt Mool ofE
7180l o8l FAREE UEREA ¢ £ YoM, 10 R EA
2o 87158k Tetet £ g ACE Yzignt AlgdSea
(carbon tetrachloride, CClg)= A 4 @ A EE 4FL} o1
A, SUE F71EH, &2 9 AAEA, gelA, 485X § B2

-

&

KIIZZ A vlA)E g

Pl
)

oA AHEE 0] £toLt Al SIERA9] Fdo] Halg ol Al
£20] MBEO] Yt} AKEEEINE free radical mechanismol] )
& ZHedo] suEEE® 2128 3T Bo] o|8H1 UTh
ARSI (CCl)E 1S4 RUBE 3 2 9Ed s
A E7loll endoplasmic reticulum®] mixed function oxidase
(MFO) systemo] 9]3ll trichloromethyl (CCls - ) free radical 2 T
ASE EH BVUAMES (CCls -),
trichloromethylperoxy (CChLO;:), && chlorine (Cl-) free
radicalS€ XZOIL} PiLT BRATLS WHH T &40l
U 7 Ak 22 7) &ao] 2AH Q7 Suranit. mEii 2
dTolMe I SHEAR & ¢Ed AKREEEAE 18 B3R
ol 7F £4E FESINom AlHEEIRG] Ro Holl 79 &
Qr UHERQl XBFE (Cordyceps militaris)d] & FEEE &
TEASI £8FEY I 7S 3B u|Xe FEE TABIA
ok Aol A 7He GAEAEY SZALE BHSke SAld
W=IBE sk 8¢ Avioith 1 Vsm #E"
aminotransferase22 o}0]=7] Ho| Bi2E Elsh= 49 £
O Aol 2} Exsle G40/th ASTS ALTE BE &
7\oll EASILE ASTY A2 74 A&, 420 Bol Exfshe vt
W ALTE ZHZE Soldo] & Aol EFolct. 88 ASTS}
ALT 82 A2 Hyolt JXIE wdske S48A
ZA £ T} §E0E {ETC. 7 7150l &4 &
HRA L= albumin =X17F ZA6EI AST, ALT % ALP7} &4
&3, bilirubin 4 v-GTP &4 50| Z7BItiL ¢eid Ut
W 2 a7 B SLEEE AT AlESEtaE AlglA
AEHQ 7 &4 F= BEE SHZEBd S B2 FRE
ol oln] Hug vl Y XY A7E FE I ARY &4
o] @Agt £38] 7+ &42 AEHolnt B dolA Algaleta
9 o= Roir2 okl visl €4 & 17159 X EQ AST
9} ALTY 84571 42 11.2008) 1681 2 &AL F8BE
B Rz EolMe Aldslea TF Rl izl His &
93k ZHrt BEE Qe (Fig. 2). CM100, CM300 18] 312 CM600

oA} ASTE tHE Tl dlal 2+ 0.80, 0.76 2 0.808HE F2|8t
LAE VBRI U Fard eEdls vRA] Zaitt 18]
1 CM100, CM300 22] 1 CM60004) ALT= thZ= o) Blal 2}
Z}0.64, 032 & 05800 2 {3 ZAE LERIALLE ASTS 1}
WK E ey eEdE vIAA Zalwict 1eiuv £8FE
9] BoA] ASTHIH= A 220 ——01“01 2 ALT7} X8 2
2E VBRI £8FEEE o AETE(CMI00,
CM300, CM600) Soll AE kgt KBMEE 300 mgS SAF
CM300 4§ 0] ASTS} ALT 25 thEFol vl 71 3t
ZAE Uetlio] B 71 {FARE 84 &2 UERAITH
(Fig. 2). =3t 74 7153 dBHol =& ALPT Fildto] 531
IU/LQd ¥k R 72 727 IU/LLE 13780 &7ixlo] 7454

o] FuElg EIE 4 JUNCH, £BEE FATE(CMI00,
CM300, CM600)oliAlE= CM100 AE S MASITL CM300 L
CM6000i| Al thET ol Blal /A ZAagdS VERAATE. o18]
T AdE ANEEEAY RoAl gHiEoR dEW EAE

trichloromethyl
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Y 4-gse-ded-ueE-g A

(AST, ALT, ALP E)9] 8457} 343] E71HA2m™, 21
71 BE7IL e RALE gBiTl B HECIA Fructus
schisandrae®?, Swertia chirata®? gl
stocksianum®9] £ Z F718 018 A9 4o 3=ErtL
Hugh 2ot LASIALE ol 2HE e 2 Wl £#EE
BEE €39 s ARE(AST, ALT B ALP)olA] Atgsleha
9 ZHol Qo E712 o159 BEE SFHE02N &4E T
9 B TEe FH volt AAHAIE = Ae 7hsdol Urt
I 4zt 1 ol ASET Jd¥F BUNolAE Al slet
2ol O8] 7S Hs BEEUCU YR £ BFE SHTE
(CM100 W CM300)oilA] 3 Ex= ekado] Ba=E e, AFY
ALet BAE cholesterold] #FL AT Y BE KBHEE 59
TE0lA Fazol vlsl 78 24t E0IE . oleis Hs)
o BHEol A AEhAL B AEE Al oM Yo
Ololl tig H7E T ¥l Holol oldl Itg & - US A
oF #4gck F2 X9 microsomeo] EXGHE
hemoproteinQ] cytochrome P-450 EAAE SHEZ9] §iSol
71 £9% 98 dle =E A0 monooxygenased S E &
Wohe GAT2EA &+ IAFE Yigt &F9 xenobiotic
chemical $#51 oRgt 24EQl 6] YHEZEY thAlel T
Sh= microsome WAPHEAS] HE g4 AR 428
A9 712 g HRA AREZLE EFYE B E FEIY
o) 230 wistar rato)A] CCLE B08F AR cytochrome
P-4503} b57} B AU eugenolE AEITH AR Ol
phase 1 component®] Z+A-E FI5HA AAMBIH L CClol 23]
F¥ microsomal lipidoll tHS} &4 W TBARSS] %ol 2t
peroxidative damageo]l 3l B AME VEMAUCH?. &3 &
Of(Hedera rhombea) & &9 F0A] AlF3ELY] SHOE
LZAERE cytochrome P-4509] isozymeQl 7-ethoxyresorufin-
O-deethylation(EROD) %  7-benzyloxyresorufin-O-dealkylation
(BROD)9] &4o] FEES HusAem?, eugenold BEAE
Al SEtAE ZATIAE cytochrome P-4503% cytochrome b59)
5ol g8 oz s=griy Hugh vl Yo ok g 2
APl AT O] EANALE AR cytochrome P-4509] 4T 7} A}
HSEAG TE B foFel Z4E UEIRCY 28T
2O BoE Qdf FxF E7l=o] HEZH FAHQ Aol U
ERRICHFig. 4). olzist Zile #8BFEHY S} cytochrome
P-4509] g4& FAFCE FEAUtE A 2 & = UM
tl. 9bH cytochrome P-450 reductase®] &84T = AlE3lEIA Tt
E BoF0l thxZolal F4F(42 nmole/min/mg protein)ol
Hlal SAB) HLeIN e, FBHEE B8 tixTol nigl [t
HoZ FZrF BEHJLU XBEHE 300 mg/kgg Tl
CM300 ARl R9B Aol UEMAUTE E
cytochrome b5%} b5 reductase®] E4ol|A T AIEJIEIANE U=
Fogt golle Hadol vlal /S A4aktE UERIRS
o, AlISEIA0] EHOT ZAE A BHE 100 mg/kgS
Foigt AT E MYshleE #BEEY o4 385 Q)
S YehhR =], cytochrome b5E A S kg 300 L 600 mgo)

Teucrium

KBEE S0I8 ARTSoIAE 22t 012 nmole/mg protein
% 0.10 nmole/mg protein©F thZE74(0.07 nmole/mg protein)
®at ohiz} B4H(0.18 nmole/mg protein) T S5} Zo|E
LERfo] m4gH FEerimio] ol & £ o,
cytochrome b5 reductases= 300 mg/kgd} 600 mg/kgd] X8F
& Foth 4B FE0IME 212t 2.2 umole/min/mg protein
% 1.9 pmole/min/mg protein®F thEF(1.5 pmole/min/mg
proteinjo] Big} |ATE B/t ERIFERCH FHaF(24
mole/min/mg protein)?] $£ZAA] 3] BE|CHTable 1), 719
ClEANAIEAY HHZNE Hlmd B W £REE 4TS
oAl FoFel HErt A=, o= £BEH7 S48 &
W7} BSEEPP N IRIEE ARSHE SAlo free radical
9 2AAECE HUHEQ) olEFAUALEA £EE AT E
ZAOE A 2 dFolA A8 FosRE B AE kg
8 LRHE 300mge ZTFo8 AP TolAE o] 2 ZiALE A
FEO| EYE 1 7IsE 20l ABATIE 359 Jug ¢
o & ACE EOIHRCE olzist 2HEE Sl 2 o 3
Y H UIQYdA ol A8 &£#EE(Cordyceps
militaris)i= 7}A Z(HepG2 cell)ol] thidl HAAAEHE VE}
d g ozt &4% 1 7189 IBAEE VBRI 53l
2 g4 AIBE BT E Bl AlE kgl KFBEE 300 mgd)
T4l &€ T 71EY 38 VM £8 ACE HdEt

4 £

LAA E(HepG2)ollA{9] St ET R AIFSRIALE TH
g 7kt @F0X £BHE FEE9 U s
H3 23, SBEEE HepG2 MEY Z4lg SAMUA oA
SN, AlAEIErAS] Roje b FA, X9 thiobarbituric
acid reactive substances (TBARS), nlo]Z22Z&9] TBARS, 84
aspartate aminotransferase (AST) @} alanine aminotransferase
(ALT), alkaline phosphatase (ALP)SS FHUA S7HK17332
0, O|EA AL ~E(cytochrome P-450, P-450 reductase, b5, b5
reductase)© FOMUA ZAAHCE KBFE 2SE Rols
CMB300AE 7(300mg/kg/day) % CM600AIE Z(600mg/ kg
/day) FAFoIA WETo] nial EHS TBARS W ALP7} &7
Y UA ZABIN AL, Cytochrome b5 and b5 reductase ST
= CM300 UZ(300 mg/kg/day) B CM600 AlEZ(600
mg/kg/day)oll4] Folgt 5718 EX o0, cytochrome P-450
reductase BT E 300 mg/kg/dayS FI8 CM300 A& ol
A FYEUE B 80| BAFUCEL FBHEE Foi ZE 4
EE(100, 300, and 600 mg/kg/day, 7 days)oll4] cytochrome
P-450 4T = tIET vlal 794 Y= 71 VEIRS
o, Blo| A2 EQ TBARSE FALUE HAE EACh

olgigt 4E A= LBEE FEEE HepG2 M2 54
2 JASIRL ARSI {FRE 7t SHol tisl dl=Eg
2 2715 WA ETH7 Qe &% olof] gt A4 AT F
Q8 ALE AlFECh
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