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Effects of Cordyceps Sinensis on Antioxidation in the Livers of Hydrocortisone Acetate-Treated Rats.

Jong-Hyuck Park, Gu-Hyong Lee, Gun-Woo Min, Cheol-Ho Yoon, Un-Kyo Seo, Ji-Cheon Jeong, Yeong-Hwan Han*, Uk-Seob Shin**

Department of Internal Medicine, College of Oriental Medicine, Dongguk University
Department of Biology, College of Natural Science, Dongguk Univ*, Department of Pharmmacy, Dongguk Medical Center**

Objectives : Cordyceps Sinensis (CS) was tested for the effects of antioxidant enzymes and lipid peroxidation in the liver.

Methods : We measured the changes in body weight, enzyme activity, lipid peroxide and the death rate in the hydrocortisone acetate-treated
rats.

Results : In vitro, CS didn’t effect levels of fipid peroxide, the activities, and the ratio of type conversion of xanthine oxidase. In the
hydrocortisone acetate-treated rats, lipid peroxide, the activities, the ratio of type conversion of xanthine oxidase, and the death rate all
increased. But, glutathione peroxidase and superoxide dismutase decreased. In vitro, after CS was administered to hydrocortisone acetate-
treated rats, the levels of lipid peroxide in the liver, and the death rate decreased. However, the activities, and the ratio of type conversion of
xanthine oxidase decreased. The body weight, glutathione peroxidase, and superoxide dismutase in+creased. The effects of Sinensis
Cordyceps Broth did better than the effects of Sinensis Cordyceps Mycelia.

Conclusions : These results suggest that CS decrease the activities of free radical generating enzymes which form lipid peroxide and
increase the activities of oxygen free radical scavenging enzymes.

Key Word : Cordyceps Sinensis Broth, hydrocortisone, lipid peroxidation, Antioxidation, Cordyceps Sinensis Mycelia

. #&

5

o #£if Mo vehte dAEY  RERAM EiEE 9Jr wEY B

w5 S BEET fAtet BEE  © =3t 24U BEd dsio
BES WEZN s IR B Wil o2 7ldale] AREsta glebe. "7|: olFAH T, BRI A Tt
¥ jﬁﬁﬁ‘* MERER FEIRAE IE Free radical® oj2] Z3d|A A3t 2 gregko] AHeeta” SODY &4

8]
19 ERCE BEES FE8E 9% Y Ad, A2, A5 ol &
RELH, FERE, fl, &5 KT A 4,4 5 B 2Ys Yol mES oA @
KA A 59 o8 2t = 2 2-43tl. Xanthine oxidese*st  AZTHE 2
g 41 gi]E Astel & HEE  aldehyde oxidese" F9 TAEL A %
Aspe} wglof w2 A Aslolh Ao @A gl Superoxide dismu-

Prmaee] Uigh dgdFe] 9J3lH tf  tase”, catalase”, glutathione peroxi-

TeoT” a9t £ BEEH
Ao 32 SOD FNE =27}

o&a o
77} Q.
XEFET BAE (Clavzczpztaceae)
} E2E o] w2

Y4B, (Hepialus armoricanus

i JH
1ot

offt B L O 2 2
:{o
of
mlo

#Z9] hydrocortisone acetateZ $oj3}  dase” 59 TAEL 3o Hogch ) T 73 ] »1‘“'5104 2 FER
A2 Aolth. Bl
Y4 12000 52 109 44920014 69 129 st #BMR. WEE, SRR, B
EJ‘I -H%q (HgA 24T =815 37-21 $308T 298944, 38 ¢ 02-3416-970, FAX © 02-3444-9171, E- }’oi _H’E =
¥ 2L

Ao} IHIE HIEA

mail : parcohu @hanmail.net)



64 28F%) hydrocortisoneS.2 REAIZI IS5 BMIREC|AM HEBHE fERO olA/= fF

BV, BFFAT, B9 08 59
ARd AT Qe dgdTe
goo, Belrls 24 A% 59 ¥
b glont B $os 180 B
e BuE Yok Rasi.

old] ZE#%E hydrocortisone 0. E |

EES FUA7 SmEiels £8%
Eo| Ftacl skigEg o] s 7
43} g 2R Yehjene 4
Hu 1 g

. #% o FHik
1. 418

1) 24Xy
KB E (Cordyceps Sinensis)®] &
ALA| G wlo) w5 RS Wi gate] AlEs)

L

2) A2t 3 77|

Bovine serum albumin (BSA),
glutathione reduced, hydrocortisone
acetate, hematoxyline, nicotineamide
adenine dinucleotide (NAD), sodium
chloride, sodium hydroxide, thiobar-
bituric acid sodium salt, tris base,
uric acid sodium salt, xanthine
sodium salt® Sigmaile AEE,
nicotineamide adenine dinucleotide
phosphate reduced form (NADPH)-&
KohjinA}e] A|E-2, 5,5 -dithiobis (2-
nitrobenzoic acid), trichloroacetic
acidE= NakaraiAle] #| &g, potassi-
um phosphate mono and dibasic
Wako pure Chemical2 FlukaA}2] |
£ £, malondialdehyde (MDA)+=
AldrichA}e] AEE 727 A3
2 9 o AYel ABT Ae EFF
WAe 48EE AHSstdnh

3 I
$UY 22 o) A5E I B
743 $A Sprague-Dawleyd 7

g
(220 g o) E A3 AP FEL
287 1642 S¢ 2% 73 2

A

2.4

1) #85E Hi8 (mycelia) b

THE 10 me #8FE A4
(10* spores/m1)S 100 ml GYT <441}
A (250 ml A& A3, 24« glo-
cose 5%, yeast extract 0.5%, tryptone
0.2%)] 3ZF3tod 27TA 1047 A
gejgstict. HlE 44 FT 100
ml& 20 14] Kif w¥7]o HFsto
27ColA 1097t EBEERS AT Kif

pat

g7l E dEZRRE -3

(milipore ¢=0.2 pm)E £33 A7

3717} wjIe AR AbaT)

8% TEHEE Y

2) Z#BFHE WS 2 BRRE A
7o Az

O 2BFE HiE 5k (SCM ¢
Sinensis Cordyceps Mycelia)2] #|%

AH wjd vjgdE FHY A=
(gauze)Z 973 &, YA FAAE
THTE 233 ARS8 T
AAE 2447 5 52 (20008 9
& F2E A E FE2427] (-50T,
9 mmTor)E 7AZ3te] AFE3F4

@ %&£F% £RBEE #4 (SCB:
Sinensis Cordyceps Broth)¢] #|Z

A vt wgde FHY A=
(gauze)2 94#H3 F, A g IAEE
ko] BaFot BEStE TAHAIE AAS

7

]
Q . =] =%
St A5dE AdEFEA uT 55
T F3

de 9 F, 2447 $% 52 (20
TR $29 53 A28 $24

E A3

ZBEE (SCB, SCM) Fo& 4%
FEY AT kg 200 mgs 1093t
BTFAsen dzTe %9 4
HAEFE FFHAL-

2) Hydrocortisone 54 2HEE

Ag5E SREL Ho 'S
%38} hydrocortisone acetateS
% kg3 50 mgs 19 13] 797 &%
FALSH] FEEPERLE TEUT

& AAdFd AL dg H4AE 7}
HA ftste] o]8d EE A2y ET
£ AANS 7124 g 4] 0.1
M potassium phosphate buffer (pH
7.5, 0] K.P. buffer= 23 E 7}8to]
HulEoA] glass teflon homogenizer
2 upsisich o] why FA4E 600
xgoll A 1087 g4lE st & % 1]
o EEE AAT A de AT o
Ag ol FsAd gL 24
itk A4S tha 10,000 xgoA
2087 A8 g3l mitochondrial
fractiong A AA| 7t} 34 mitochon-
drial fractiong A|AAZl AA AL
105,000 gl A} 1A17 T 294E
#&}e] cytosolic fractionS £2|3l%
t}. Cytosolic fraction xanthine
oxidase, glutathione peroxidase %
superoxide dismutase 84 £73¢] &
LAY E AMEYT oY) BE =&
2 04T ik

4) B4 EMol EH
(D Xanthine oxidase 4 &34



Xanthine oxidase (type O) &4 =
AL Stirpe 59 #H32)o] 3 0.1
M K.P. buffer (pH 7.5) ¢4 %ol 712
¢] xanthine 60M 2 ZAYg #7138}
o 37CeA 5EZ ¢EAZ TE
20% TCAE 7tate] AGdAl7|L o
AZgstaAct. olf A EHAZ uric
acidg % 292 nmojA EJEE &
A8 54 B4E ARG B2
xanthine dehydrogenase (type D)2
242 type 09 24 27 $3%0
coenzyme?l NAD+100 mM< &7}
# FdaA WA g FH3Y
U2 A% (total type : type D+O)ol|
A type 02 THE 29 o 44
ATk 54 4L 189 1mgd ©
uuzl o] /lgk] /\]

N

uric acid %-& nmole
2 YehfAch 38 xanthine 413} &
A9 HAgH &L xanthine
dehydrogenase % xanthine 4+3} 4
BRSO A dojZl 4 B4 L ol &dlo
xanthine dehydrogenase (type D)ol 4]
xanthine oxidase (type O)Z¢] ¥
1 &8 0/0+D¢] B2 AH& 3}tk

(@ Glutathione peroxidase
Glutathione peroxidase 4] 2
Paglia 5¢] ¥give] 3] 4% 0.1
M Tris HC buffer (pH 7.2) £9¢4] 7]

a9

24 2%

274

H:0:, 1 mM glutathione,
glutathione reductase (2 L.U.), 0.2
mM NADPH 2 34A4& #H7bsto
25l A SETE uhS A= Zetof A
AHE GSSGE &Y e 1 28lg
NADPHY 258 340 nmol|A] &4
st} S AT B4 8L 1
% 1 mge @¥izdo] 13
NADPHY %€ nmoleZ Vel

2 o 4

() Superoxide dismutase 24 =7

Superoxide dismutase &4 23L&
Martin 5o} ¥gi¥o] F3 AAlstAT
£2d 24 439 93 g8
cytosolic fractionoﬂ EtOH : CHCl3 (
:3)EY 049 =L T3t F £/
t}g 10,000 x goﬂ/\i 2087 dAEY

wn

3to] AAAS A7 0] 7 & superoxide
dismutase % Z’—,‘— A Fgagos AL
&9t dreae 50 mM K.P. buffer

(pH 7.5, EDTA 0.1 mM &) eA-
o] 5 mM hematoxylin, £49¢] &3F
& 2o Ahaa A% vadl
3.0 ml7} Q?ﬂ‘&]—oﬂ . o] Bhgele 25

o=

CollA SEZF ¥HEA1Z T 560 nmo
A FREE 345} B2 A A

.

s ‘fo‘jr- 22 849 unite T4 E
A7l 5 mM hema-
= 2718 50% oA

9 o] 24 3,4 2 HZ2 94
A dA ek 8.1% sodium dode-
syl sulfate, 20% acetate buffer (pH
3.5) ¥ 0.8% thiobarbituric acid
(TBA) &4 & 718} 95ToAAM 1N &
G AR dRoE YAd te
M= Z Ao TBA reactive sub-
stanceE n-Butanol : Pyridine (15 : 1)
gaoz olgA 33 532 nmoln
FAES 343 YBGT Fus
3 gRe 27 199 MDAY %&

BRIt

5
=
&
L

I3 285 E (SCB,SCM) $2&E2 §
o3 F&d) hydrocortisone acetate
(50 mg/kg)g 1597 E7FAbeto AL

TES BEY O FAANSAT
) chuizlol &2y
g de] 4FE Lowry 59 WY«

of Z3) bovine serum albuming &
atod 31} ¢ AY A

Fog
o] §94 AZ& Student s t-testS ©|

I &

1. AT ZHLHOIM xanthine oxi-
dase Et40| O|X|= A&t
ik 248 s 0y Fd
xanthine®} TAHE 71511 o]
o] X&FE SCBS SCM9
gE3HA] A7H7In g4
A3 e o Hrgs 44 04
mg/ml7}2 Z7FA AT xanthine
oxidase Z4o & o}F# AL 1|X|

2| skth(Fig.1, Fig.2).

l-

zlo

—_

=

f

¢
I

o]
<]

=

ool E

O

2. A[EBLINIAM ahMsR|EIS| B
20|l 0jxl= et
S 7 259 2ATE BF AY

N BEE F7HAA 7HEA AL
A e ALY SCBY

kit
SCM E5F AISAE FF obpH
o388 0|2} Fetrh(Fig.d).

3. MiZtstof 0lxl= Y&

A8E AT dd AFL 2E T
oM AY H|&E £l AIEF
o] 5479 hydrocortisone $o] =

B9 AFol B 4T Ha



66 £BEE} hydrocortisone22 RUAIZ! FE BHpERIIA ML fERY ol RE

3 o
g
a
g EType O
iy
g
i
El

0 0.01 005 010 020

Dose (mg/mi)

Uricacid nmoles/mg protein/mi

! 0.10 020 040
Dose (my/mi)

BSCB
B SCM

MDA nmoles/g of tissue
®
(<]

[ 001 005 010 020 040
Dose {(mg/mi)

Effect of the extract of SCB on the
hepatic xanthine oxidase activity in
vitro.The assay procedure was describ-
ed in the experimental methods.
Values are mean + SE for 3 separate
experiments.

Fig. 1.

Fig. 2. Effect of the extract of SCM on the
hepatic xanthine oxidase activity in
vitro. The assay procedure was
described in the experimental meth-
ods. Values are mean + SE for 3
separate experiments.
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Fig. 4. Changes of bodyweight as the
treatment with the extract of SCB and
SCM treated rats in mode! induced
hydrocortisone acetate.

Rats were received with SCB and SCM
extract (200 mg/kg, p.o.) daily for 0-10
days, and hydrocortisone acetate (50
mg/kg) intraperitoneally daily for 7
days. The assay procedure was
described in the experimental meth-
ods. Values are mean = SE for 10
animals.

a) Significantly different from control, b)
Significantly different from hydrocorti-
sone acetate-treated group (* : P<0.05,
** . P<0.01). HC : hydrocortisone
acetate treated group. SCM : Sinensis
Cordyceps Mycelia, SCB : Sinensis
Cordyceps Broth.

Eig. 5. Effect of the extract of SCB and SCM

on the hepatic xanthine oxidase activity
in hydrocortisone acetate-treated rats.
Rats were received with SCB and SCM
extract (200mg/kg, p.o.) daily for 10
days, and hydrocortisone acetate
(50mg/kg) intraperitoneally daily for 7
days. The assay procedure was
described in the experimental meth-
ods. Values are mean £ SE for
anirmals.
a) Significantly different from control, b)
Significantly different from hydrocorti-
sone acetate-treated group (* : P<0.05,
“* . P<0.01). HC : hydrocortisone
acetate treated group. SCM : Sinensis
Cordyceps Mycelia, SCB : Sinensis
Cordyceps Broth.
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Fig. 3. Effect of the extract of SCM and SCM
on the hepatic lipid peroxidation in
vitro. The assay procedure was
described in the experimental meth-
ods. Values are mean £ SE for 3
separate experiments.
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Fig. 6. Effect of the extract of SCB and SCM

on the type conversion of hepatic
xanthine oxidase in hydrocortisone
acetate-treated rats.
Rats were received with SCB and SCM
extract (200 mg/kg, p.o.) daily for 10
days, and hydrocortisone acetate (50
mg/kg) iniraperitoneally daily for 7
days. 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 hydrocorti-
sone acetate-treated group (* : P<0.05,
** : P<0.01). HC : hydrocortisone
acetate treated group. SCM : Sinensis
Cordyceps Mycelia, SCB : Sinensis
Cordyceps Broth.
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Fig. 7. Effect of the extract of SCB and SCM
on the content of hepatic lipid peroxide
in hydrocortisone acetate-treated rats.
Rats were received with SCB and SCM
extract (200 mg/kg, p.o.) daily for 10
days, and hydrocortisone acetate (50
mg/kg) intraperitoneally daily for 7
days. 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 hydrocorti-
sone acetate-treated group (* : P<
0.05). HC : hydrocortisone acetate
treated group. SCM : Sinensis
Cordyceps Mycelia, SCB : Sinensis
Cordyceps Broth.
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Fig. 8. Effect of the extract of SCB and SCM

on the hepatic glutathione peroxidase
activity in hydrocortisone acetate-
treated rats.
Rats were received with SCB and SCM
extract (200 mg/kg, p.o.) daily for 10
days, and hydrocortisone acetate (50
mg/kg} intraperitoneally daily for 7
days. 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 hydrocorti-
sone acetate-treated group (* : P<
0.05). HC : hydrocortisone acetate
treated group. SCM : Sinensis
Cordyceps Mycelia, SCB : Sinensis
Cordyceps Broth.
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Fig. 9. Effect of the extract of SCB and SCM
on the content of hepatic superoxide
dismutase activity in hydrocortisone
acetate-treated rats.

Rats were received with SCB and SCM
extract (200 mg/kg, p.o.) daily for 10
days, and hydrocortisone acetate (50
mg/kg) intraperitoneally daily for 7
days. 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 hydrocorti-
sone acetate-treated group (* : P<
-. 0.05). HC : hydrocortisone acetate
treated group. SCM : Sinensis
Cordyceps Mycelia, SCB : Sinensis
Cordyceps Broth )
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Fig. 10. Effect of the extract of SCB and SCM
on the Mortality in hydrocorti- sone
acetate-treated rats.

Rats were received with SCB and
SCM extract (200 mg/kg, p.o.) daily
for 15 days, and hydrocortisone
acetate (50 mg/kg) intraperitoneally
daily for 15 days. The assay proce-
dure was described in the expenmen-
tal methods.

Values are mean + SE for 30
animais. a) Significantly different
from control, b) Significantly different
from hydrocortisone acetate-treated
group (* : P<0.05, ** : P<0.01,"™ : P
<0.001). HC : hydrocortisone acetate
treated group. SCM : Sinensis
Cordyceps Mycelia, SCB : Sinensis
Cordyceps Broth
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