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Effects of Cordyceps Sinensis and Cordyceps Militaris on
Antioxidation in liver of CCla-treated rats

Gun-Woo Min, Jong-Hyuck Park, Sang-Guk Shin, Cheol-Ho Yoon, Woon-Gyo Seo,
J-Cheon Jeong, Yeong-Hwan Han", Uk-Seob Shin?

Department of Internal Medicine, College of Oriental Medicine, Dongguk University,
Department of Pharmacy, Dongguk Medical Center?, Department of Biclogy, College of Natural Science, Dongguk University?

Objectives : This study was performed to investigate the effects of Cordyceps Sinensis (CS) and Cordyceps Militaris (CM)
on antioxidation in the livers of CCls-treated rats.

Methods : Hepatotoxicity in rats was induced by carbon tetrachloride. CCls-induced rats were administered with the extract
of CS and CM.

Results : In vitro, CS and CM didn’t affect levels of lipid peroxide and the activities and type conversion ratio of xanthine
oxidase. However, hydroxyl radicals and DPPHL radicals were decreased. In vivo, in the CCla-treated rats, lipid peroxide, the
activities and type conversion ratio of xanthine oxidase and superoxide radicals were increased but superoxide dismutase was
decreased. After CS and CM were administered to CCla-treated rats, levels of lipid peroxide, the activities and type conversion
ratio of xanthine oxidase and superoxide radicals were decreased but superoxide dismutase was increased.

Conclusions : These results suggest that CS and CM decrease the activities of free-radical-generating enzymes which form
lipid peroxide and increase the activities of oxygen free radical scavenging enzymes. (J Korean Oriental Med 2001,22(3):31-
41)

Key Words: Cordyceps Sinensis, Cordyceps Militaris, free radical, antioxidation

/
M E 240X A% =4S Jehio] 1A%, o), 427
A4 A8A 5 ge AYL 9ose Ao IeiA

Free radical-& A Fof] XU stigiube-& oA 2 TH. Free radical®] A4 o) xanthine oxidase 2}
A 2o 7)5& A MetAlZIAY A Z]o g2 aldehyde oxidase 52} A So] #7519, superoxide

A w3iuke-o Afn AAHI A -, o7 dismutase, catalase & glutathione peroxidase 52 &
N EEEECEL
. ;S—’F :200115 5%_] looal . ;HE_J'J :6% 20(2 ;H‘F—%%'E‘ Zl'/ka‘%——'_] 7%1'6}]9,]— ‘a% T‘E‘B] %}3“94 27}-%]
. . o o] Tt 5 2 , - i A1
B DAL S YGT =UE 72 FAN Y 2 s $4d 4AE 4YACR cavon
(Tel. 02-3416-9792, Fax. 02-3444-9171, E-mail: tetrachloride (CCl4), d-galactosamine, thioacetamide,

icalusi | @hitel.net)

31



(272)  ti3tetel 3R] A229 A3 2001 9Y)

ethionine 5-& | &3] =4 §& ﬁé—% ‘L";f + 3
o B Ado AlEE CChe THAE
A} 84491 monoxygenation system«] 228 W
o} free radical metabolite 2 Hel+=H|, o] free radical
) BAES T FEE Ao sl A 2
1oz AEs) usE fedel AEEE
e Aoz 2R U
RBEBEE BAR (Clavicipitaceae)ol| €3 X8
To) MAUT £5Q ABEHI (Hepialus
5 ekl 71Astd A FERE
o} Ihake 24__7::5} Aot HiEEiE, R, #HlliE, -
mEiZ, bR O HEEe R W WIRAE T
BT, &, 5% AEkuﬁ'ﬁ“ﬁ 59 Az AHgElo] gith
e X R g APATRE L, HYVT
57}334”’ 2 HE SERF AN Farsiatgnd 3
g Byt ok MfFEEES $d8d 5971 )

e ot

armoricanus O.)

z»}, ABHES o] gsta] A LA free
radical 27}0] B A7E o} gk
ole] ARE CCLE {08 B4 T2 Rd A &

HEHE (Cordyceps sinensis) 2 ‘?iﬁ‘ﬂ 7] A&EEH
(Cordyceps militaris)2] W] kA &} dAA o &3t free
radical®] A &3] disted &S A3 A, &
o3t At AQrlo| Bmetuzl gt

Al&
=

il

M= 2 2

1. XM=

oA

Cordyceps sinensis2] W%} (CSB : Cordyceps
sinensis broth)?} @A (CSM : Cordyceps sinensis
mycelia) @ Cordyceps militaris®] W %] (CMB :
Cordyceps militaris broth)9} T A4 (CMM :
Cordyceps militaris mycelia)E £ 2382 FAz A}
g3tk

2) Ak 2 717

1,1-diphenyl-2-picrylhydrazyl (DPPHL), 2,3-
dihydroxy benzoic acid, albumin bovine, cytochrome C,
dimethyl sulfoxide (DMSO), glutathione reduced from,

32

hematoxylin, nicotineamide adenine dinucleotide
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2. AlglziiollM xanthine oxidase Z4of| ojx]=
A

KHEE CSB,CSM, CMB 2 CMM #£E% &

zdE 2 Alg B o] A7IA17)H A xanthine oxidase &

MDA nmole/g of tissue
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Fig. 1. Effect of the extract of Cordyceps sinensis and
Cordyceps militaris on the content of hepatic lipid
peroxide in vitro. The assay procedure was described
in the experimental methods. Values are mean + SE
for 3 separated experiments.

CSB : Cordyceps sinensis Broth, CSM : Cordyceps sinensis
Mycelia
CMB : Cordveeps militaris Broth, CMM : Cordyceps militaris
Mycelia
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Fig. 2-1. Effect of the extract of CSB (CSB : Cordyceps
sinensis Broth) on the hepatic xanthine oxidase
activity in vitro. The assay procedure was
described in the experimental methods. Values are
mean + SE for 3 separated experiments.
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Fig. 2-3. Effect of the extract of CMB (CMB : Cordyceps
militaris Broth) on the hepatic xanthine oxidase
activity in vitro. The assay procedure was
described in the experimental methods. Values are
mean + SE for 3 separated experiments.

AE AE B A w2 1.0 mymitA] S
7 = xanthine oxidase B4 o= o}Fd &L n
Q.

]
A &Sk} (Fig. 2-1,2-2, 2-3,2-4).

>

3. A" 3HolIM xanthine oxidase gZ gl ofx|
= g8
£ EH CSB,CSM,CMB ¥ CMM #2285 ¥
=2 AlE s H7HA7]H A xanthine oxidase?]
PR g #2 A9, Hr FEE 1.0 mg/mi 7R
Z7}A)# % xanthine oxidase 3 X 3lo]| &= o}l 7 el J 3k
= vRIA gkeket (Fig. 3).
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Fig. 2-2. Effect of the extract of CSM (CSM : Cordyceps
sinensis Mycelia) on the hepatic xanthine oxidase
activity in vitro. The assay procedure was
described in the experimental methods. Values are
mean + SE for 3 separated experiments.
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Fig. 2-4. Effect of the extract of CMM (CMM : Cordyceps
militaris Mycelia) on the hepatic xanthine oxidase
activity in vitro. The assay procedure was
described in the experimental methods. Values are
mean =+ SE for 3 separated experiments.

4. Hydroxyl radical 27{&nfof o|x|s ¥t

A& H & CSB,CSM,CMB 2 CMM F&E82 A
7} 2= Al oA hydroxyl radical®] A7 & #}7}
BEEHAG H7b B2t 02 mg/miE A S o
CSBol XYl fo]A Qe AA Ry} #EEgoew,
0.5 mg/ml ©|Ae] A7} HxdAE CSB, CSM, CMB
2 CMM E5Fol|A] 24 8l& hydroxyl radical 427
A7 HREQI) g FARA o kA S w3}
HE W AR ECHE v g AAZHs} kA
UebdE & 5 9o (Fig 4).
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Fig. 3. Effect of the extract of Cordyceps sinensis and
Cordyceps militaris on the type conversion of hepatic
xanthine oxidase in vitro. The assay procedure was
described in the experimental methods. Values are
mean =+ SE for 3 separated experiments.

CSB : Cordyeeps sinensis Broth, CSM : Cordyceps sinensis
Mycelia
CMB : Cordveeps militaris Broth, CMM : Cordyceps militaris
Mycelia
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Fig. 5. Effect of the extract of Cordyceps sinensis and
Cordyceps militaris on the DPPHL radical
scavenging in vitro. The assay procedure was
described in the experimental methods. Values are
mean + SE for 3 separated experiments.
Significantly different from control.

CSB : Cardyeeps sinensis Broth. CSM @ Cordyeeps sinensis
Mycelia

CMB : Cordveeps milituris Broth. CMM : Cordyeeps militaris
Myecelia

2 P<0.05. % 1 P<O.01, #  P<0.001
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Fig. 4. Effect of the extract of Cordyceps sinensis and
Cordyceps militaris on the hydroxyl radical
scavenging in vitro. The assay procedure was
described in the experimental methods. Values are
mean + SE for 3 separated experiments.
Significantly different from control.

CSB : Cordyceps sinensis Broth, CSM : Cordyceps sinensis
Myecelia

CMB : Cordveeps militaris Broth, CMM 1 Cordveeps miliraris
Mycelia.

1 P<0.05, ¥ : P<0.01

oA Qe free radical 24 FZ 27 FAE A A
7heko]l 05 % 1.0 mg/mid A-$E CSB, CSM, CMB
2 CMM FE&00X AR} o5 ZsHAl Vet
SACE gk v FA o AT FARES B & E
A8t Ve (Fig. 5).

6. ThAtsEX|E EtEkol| ol x|
A4 B¢ Harsta A ] ghekol 16.4 nmole©]
o}, CCls o3 347 nmole 2 ol B)3)
112% A% @23z sk a gakzy) 6:]}\1-01
Ze Aok 2 CCl - £ E T 7
CSB 5] & 24.5 nmole, CSM Fo #& 28.1
nmole, CMB %€ 26.8 nmole, CMM o] #-&
30.4 nmole & CCls Foj 7ol ula| A Z+z} 29%, 19%,
23%, 12% F =] fo4d de A A g
7} BAL A=), FAR s vkl o 7k
B37F YRR (Fig. 6).
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Fig. 6. Effect of the extract of Cordyceps sinensis and
militaris on the content of hepatic lipid peroxide in
CCl-treated rats. Rats were received with Cordyceps
sinensis and militaris extract (200 mg/kg, p.o.) daily
for 10 days and killed 16 hrs after CCl: (50 mg/kg)
treatment. The assay procedure was described in the
experimental methods. Values are mean + SE for 5
animals. a) Significantly different from control, b)
Significantly different from CCl«treated group. *
P<0.05, ** : P<0.01
CL : CClwtreated group, CSB : Cordveeps sinensis Broth, CSM :
Cordyeeps sinensis Mycelia
CMB : Cordveeps militaris Broth, CMM : Cordyceps militaris
Myecelia
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Fig. 8. Effect of the extract of Cordyceps sinensis and
mifitaris on the hepatic superoxide dismutase activity
in CCls-treated rats. Rats were received with
Cordyceps sinensis and militaris extract (200 mg/kg,
p.o.) daily for 10 days and killed 16 hrs after CCl (50
mg/kg) treatment. The assay procedure was
described in the experimental methods. Values are
mean + SE for 5 animals. a) Significantly different
from controi, b) Significantly different from CCl.-
treated group. * : P<0.05, ** : P<0.01
CL : CCl-treated group, CSB : Cordyceps sinensis Broth, CSM :
Cordveeps sinensis Mycelia
CMB : Cordyeeps militaris Broth, CMM : Cordveeps militaris
MyceliaCL : CCl-treated group. CSB : Cordveeps sinensis Broth,
CSM : Cordveeps sinensis Mycelia

979 1 CClu = I HA et & Ee

g g (277)
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Fig. 7. Effect of the extract of Cordyceps sinensis and
militaris on the hepatic xanthine oxidase activity in
CCletreated rats. Rats were received with Cordyceps
sinensis and militaris extract (200 mg/kg, p.o.) daily
for 10 days and killed 16 hrs after CCl (50 mg/kg)
treatment. The assay procedure was described in the
experimental methods. Values are mean + SE for 5
animals. a) Significantly different from control, b)
Significantly different from CCl.-treated group. *
P<0.05, ** : P<0.01
CL : CCli-treated group, CSB : Cordyveeps sinensis Broth, CSM :
Cordvceps sinensis Mycelia
CMB : Cordyceeps militaris Broth, CMM : Cordyceps militaris
Mycclia

Control CL

%~ 0.56 nmolesZ. &4 FAJo] ok 70% AE A
st S7FE T CCl - &4 HE Folute F$e
xanthine oxidase &4lo| CSB FoJ & 0.40 nmole,
CSM %oj22 0.44 nmole, CMB o #-& 0.44
nmole, CMM 5418 049 nmoleZ CCls Fo) £ 9
0.56 nmolesol] B3] ZFzF 28%, 21%, 21%, 12% A &
o] 914 e ENE B, FAM B wok
Aol A 7Fek g 37k Vet (Fig. 7).
8. Superoxide dismutase E4lof 0|x E
A2 8.74 unit?l ] B]Ete] CCl &
unit® 2 <k 48% A o] HAe g4 7+
ZE ek CCls - & HH Foi7te] 73
o] CSB £ #+& 7.13 unit, CSM 50 & 6.4 uni,
CMB Fo] 72 6.62 unit, CMM F-of % 24
2 FAT o2 fo4 Al 35]
B e, wiekd A ARG 7
W} (Fig. 8).
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Fig. 9. Effect of the extract of Cordyceps sinensis and
militaris on the hepatic superoxide radical content in
CCl.-treated rats.Rats were received with Cordyceps
sinensis and militaris extract (200 mg/kg, p.o.) daily
for 10 days and killed 16 hrs after CCl: (50 mg/kg)
treatment. The assay procedure was described in the
experimental methods. Values are mean + SE for 5
animals. a) Significantly different from control, b)
Significantly different from CCl.-treated group. *

. P<0.05, ™ : P<0.01
CL : CCl-treated group, CSB : Cordvceps sinensis Broth, CSM :
Cordveeps sinensis Mycelia
CMB : Cordyceps militaris Broth, CMM : Cordveeps militaris
Mycelia

9. Superoxide anion radical 2~71ZH0] o[xl=
dg

AL 12.47 nmoles¢l ®l] v)sled CCl Fo] ¢
ALE= 2239 nmolesZ FAAT Bla] #9A U=
g St el #AHUT CCl - X@HE 7
9] A% CSB 72 14.71 nmole, CSM Fo|
18.45 nmole, CMB o1& 16.77 nmole, CMM
& 20.16 nmole 2 CCls 4 72] 22.39 nmoles
o vlal) Z+zt 34%, 17%, 25%, 9% B =2 F-24 2
= 27 #AH AT (Fig. 9).
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Aelo M= dehydrogenase (type D)BEl 2 ZA)3lct
7t BejAde] 7o) Fol=W oxidase (type O)HE) &
W 3}ehe). Dehydrogenase & Ej oA oxidase Sl 2.2
WS Ydstolg} e, I Fo] Holxd
oxygen free radical®] AA)o] ol TP KB EH =
& AW v & 37141711 A xanthine
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