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The Effect of water-extract of Epimedium koreanum Nakai on
age-related changes of the xenobiotic metabolizing enzyme
system in the liver of rats

Young Gu Lee, Hyung Ok Sohn, Dong Wook Lee and Heung Bin Lim*?

Laboratory of Biochemstry, Korea Ginseng and Tobacco Research Institute, Korea.
*College of Agriculture, Chungbuk National University, Korea.

ABSTRACT : Epimedium koreanum Nakai(EKN) has traditionally been well-known as a herbal medicine for
the promotion of stamina and the improving sexual activity of human in oriental countries including Korea and
China. The aim of this study was to investigate the effect of dietary supplementation of EKN water-extract(0.
025%,w/v) on age-related change of xenobiotic metabolizing system in rat liver. Long-term supply of the EKN
extract to rats did not induce any discernible signs. However, the mass of liver and kidney were slightly
increased by the dietary supplementation. Level of cytochrome P450, NADPH cytochrome P450 reductase, P450
dependent ethoxycoumarin O-deethylase benzphetamine N-demethylase and glutathione-S-transferase in liver
were decreased with age, but, these activities in 24 months of age were declined more in rats supplied with EKN
extract. Level of cytochrome b5 and NADH-cytochrome b5 reductase were also decreased with age, however,
there was no significant difference between with and without EKN extract. These results indicate that long-term
supplementation of EKN extract to rats from weaning to 24 months may be a burden on the liver function in old
age, and may aggregate the decline of xenobiotic metabolizing enzymes activities in old age.

Keywords ; Epimedium koreanum Nakai, ageing, xenobiotic metabolizing enzymes
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AF #E dFFIL TRz Fb FAof
Ae 7REE Sl diEiME 2 e Ee] IR
A3 ok F, SUYF F2 AEL prenylflavone
glycoside®]2H= 2% T (Sun et al., 1988), A4
ol A icariin, icariside A, 2”,5-rhamnosy! icariside A,
2’~thamnosyl icariside II, 4  -methoxy-5- hydroxy-8,3-
dimethyl flavoned} FFuEA| =Fo] Ejd ni:e ¢
H(Miyase et al., 1987). ©]& A¥ 3 prenyl
flavonoid® 3ME-F9 AL HEgdoz FYANATE
gAo] e ALE 48X 3 Yok(Stevens et al.,
200D). EF icarin® ¥FHe] F JEAdRoz n¥e
d 38 vehE AEez ¥3uEn o (Chun
et al., 2000), %% FEEL 2wz ee 7158 &
AXNFle et kst SHEAT it de A
2 d8X2 U (Chung et al., 1998 ; Lee et al.,
2000).
+4He] ol T TAA A ¢ FEFES A
HAAZ ABHT glon Be AlFEo] oflgstn Ut
e AdAE F3Lo] glE Aol F2 AHFTY
st olFfE]o] ¢hHA HARl] o]&€H e Hoj
Adolth, AF7RA S99 Uay 9 fEAE
e A7, AFHYRAAN L HYFEE o=
@717e] Fojo) ¥ FFATE RuFn A o
FHE ADAE w7kA] Z7)7ke] AR o] FEES
ot A WRe FIS ZARE dTE e A
olty, EZ SUH FEE TF e o= i
A T olEEE AR 71FoMe g 2 4 ¢
on, A Yol oJZA Al =, ojH AEo] o
EHE VeEXE geizin o)
mebA o] AFE FhelM AR Tt L B
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ol FHE 24/NH7A] Aol Ho] FFIEA AR
A 9 A Wslet
AL 2259 8450 X o2
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x ENCECY
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1. AIZZEH

2 A3 AR S¥EL diddist gejrgiet 2
Zetwae] AEE Bol FYPsta, SFF 100gS 119
A5g A7 23] F&33 FEHE YEARSIA A

B2 AHSST

2. MSIEE I AIRRTAH
2 Ad7E A%k AH-E 3FE= Sprague-Dawley(SD)
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ARgETE. BFHE AT AolE H

AZ TANE
&ghslr] st o) f F(ERE F 21-23Y) AT
50£3g AEi7t 45 F AARks A diEed &

U BT JRAUTE IFHY AL of ¥ 304
A= & cagedll SutEl, 3ME7EAE 2vbe], 2 FRE
REANAAE g vpe¥ o] ARSI on AlsE F
AT BEF S5 4& I3ttt $EASAY £
AL open barrier systemoZ <= 2012 T, FEv
40-60 %, 7= 1A1ZHE 12-153]=2 ailed 19 &
12A17+& 200-300 Lux® Z%slz, 12A7+ & 4
g gt AEEES] AlRe ARHF) AEFY
BALE (AN 22.1% o1, =AW 8.0% °lst, &
A 5.0% oldh, Z3E 8.0% oIt ZFE 0.6% °l,
Q1 0.4% ©)d wiFAIR)E ARSI 183l cages
22x32x17 cm39) polycarbonate AAZ TE AL AME
sten 2L A5 TEANF) AFY HEF
2 e AL ARSI

koo

S

3. 2% @20 S0k

Y FITL olf FRE UAYAN B AT
wsleh £53e mAs] SUF B 2B 0.025%
(W7t AES Ao %ol 3RS Fe FRAYCA
YEZS 25Te FEAAT wsl Be g W
3 % o|2AUNELSS BT WSS 2] 9%
o EFI} SUY FolTe A7} urkely ASHUC

4. BV|1FH X gHAR0| Bi5l &5

A o7} 6714, 12789 2 2470€E HAL 9
zZvzb A7, o, A =, 7 R 8P, A
Aa, H3eA T 4F e HEd FAE A F
=70 coll BAIAA o7 7] AAAZES B4

TS 8FY Yolrt 61Y, 12709 E 24709 HUES
g A AZAEHes A TIPS TBlm 2
ol g YPAET(3,000 rpm, 108)3t EHE Ao
o -70 ol BEEEtEA APl ARSSIHTE A A
b 7153 #¥Y Glutamate-oxaloacetate transminase
(GOT)¢ Glutamate-pyruvate transminase(GPT)] 4
TE kitAlFeHAIH S AMSete] ERREAR S5}
KRt

5. ZI0| OI=&HAIEAEC| B 53

FH delzt 670Y, 12708 2 240 HAS 9
JAAA & HAEsta FA] GAFLd ¥HoH
Bansal &9 #%(1983)e wat 4819 130 mM KCI&
TFH3F 30 mM HEPES €& (pH 7.4)22 FA3ld
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Z&skgt th&, differential centrifugationol ¢}&j4]
microsome3} cytosol 8-S HasYc). nlo|mzEa
Axd B8 228ke A 3HL 04 T AN
FePstg o - 70 Tl BAIIEA 2 Ago) ARt
Art.

7+¢] cytochrome P4503} bse] 32 Omurad} Sato)
W (1964) e @t FA3d 2, NADPH P450
reductase B EE Wiliam¥} Kamin®] ¥ (1962)d] &
3t microsome 8o 93+ cytochrome ¢8] UL
o]-§3te] FA3IH 3, NADH cytochrome b5e] BAEE
Mihara®} Satod] W ( 1975)o] w&t ATt
Ethoxycoumarin O-deethylase(ECDM)9} benzphetamine
N-demethylase(BPDM) 9] A xE 2ztZF Greenleest
Poland®] ¥ (1978) ¥ Thomass9] #'E(1976)o wat
2439t} Glutathione-S-transferaset Habigse]
(1974)e w2t 1-chloro-2, 4-dinitrobenzens 712 % &}
o F339x, 99 FFS TFELZ bovine
serum albuming AHEEl] Lowry 59 W (1951)of o}
2t SA3A

6. SAXZI
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testoll 93] pgte] 0.058¢h 2R e YRS o
TARSE Fo4o] ddtn TAsI

< | af

1. EJIFAH HHg} 3 SHMEO| 5}
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Table 1. Age-related changes in organs weight of

rats
Age(months)?
Organs  Groups
6 12 24

Body Control 476+43 59450  460+86
weight EKN-extract 503+43  613+39 436140
Brain Control 2.01+0.08 2.23+£0.11 226+0.12

EKN-extract 2.004+0.08 2.21+0.12 2.28+0.14
Heart Control 1.44+0.17 160+0.18 1.76+0.55

EKN-extract 1.42+£0.11 151+0.13 1.66+0.53
Liver Control 159+08 17.3+22 120%+10

EKN-extract 16.3+15 181x17 141+12"
Lun Control 213+0.18 242+032 _

9 EKN-extract 205+0.14 257+043

Spleen Contro! 0.78+0.08 0.78+£0.11 0.66x0.21
P EKN-extract 0.87+007 082+0.12 0.70%+023
Kidney Control 3.01+0.17 3.69£0.18 3.86+0.21
(both) EKN-extract 3.22%0.16 3.75+0.14 432+0.24*
Testis Control 3.48+0.09 396+0.11 3.54+0.30
(both) EKN-extract 3.70+0.10 4.11£0.13 3.18+0.21
a):g

EKN : Epimedium koreanum Nakai. Male S.D. rats received
drinking water with or without EKN water extract(0.025%, wiv).
Pneumonia was observed in lungs at the age of 24 months. * :
Significantly different from the control(P { 0.05). Values are
expressed as mean=+SD from 8 male S.D. rats

e due 24zt ¥ 28 BY T 24 BEF 8571 670
23 1208 HAS W % FoLo] hETol] s

Ot BT & Aol ont 247180
A & BHEE FAEHL UM,

K-

frefst

Table 2. Age-related change of GOT and GPT
activities in serum of rats

Age(months)y®
Groups
6 12 24

GOT Control 4714 45+7 66+13"

EKN-extract 65+6 50+10 89+9"
GPT Control 37+5 29+5 43+8

EKN-extract 42+6 30+8 50+3

a : unitsh.

GOT : Glutamate-oxaloacetate transminase, GPT : Glutamate-
pyruvate transminase EKN : Epimedium koreanum Nakai.
Male S.D. rtas received drinking water with or without EKN
water extract(0.025%, w/v).

* : Significantly different from 6 month month old(P { 0.05).
Values are expressed as mean=SD from 8 male S.D. rats
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2. Z21°| OI=& [HALAIO DIXl= &8t

Uol7h Eojziol] Wk dut ARGz AS el tixew
4 FAFE & 8 FH 7t vlolmzFoA
cytochrome P4502] 33} cytochrome P450 reductase
o A W= 47 38 19 a9 29 2o Yol
o] @}Z cytochrome P450 3] WHals thZxFolA
7R, 12714 2 2470 EERE W 7} vlolA2E oh
2 1 mg? ZHz}+ 0.90£0.07, 0.7040.113} 0.54+0.14
nmoleelR e, &¥F FoFME 22t 0.88+0.09,
0.79£0.11, 0.32+0.14 nmole®|tt. & F Ald& =
F Yol7t Eojztdl wEt 7+ cytochrome P450 3k
fFestAl ZAEALH (p(0.05), B3] 1 aEo]

0O Contro! Group
0.9 + 2 EKN extract Group
- 0.8
c
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[ L
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Age{Month)

Fig. 1. Age-related change of cytochrome P450
content in liver microsomes of rats.

EKN : Epimedium koreanum Nakai. Male S.D. rats received
drinking water with or without EKN water extract(0.025%, wiv).
Values are expressed as mean-+SD with 8 male S.D. rats.

* . Significantly different from 6 months of rats(p { 0.01)

120 OControl Group
[ ZEKN extract Group
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*
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6 12 24
Age(Month)
Fig. 2. Agerelated change of NADPH-cytochrome P450
reductase activity in liver microsomes of rats
EKN : Epimedium koreanum Nakai. Male S.D. rats received
drinking water with or without EKN water extracts(0.025%, wiv).

Values are expressed as mean +SD with 8 male S.D. rats.
* : Significantly different from 6 months of rats{p ¢ 0.01).

o v 29 Fogwto] w$ A YERTH
Cytochrome P450 reductase®] BAE% cytochrome P
4509 e Zo] dzalA o71E, 12708 R 2470
YollA Zkzt 93421, 65+187 3710 unitE: HERARL
on, 9% FAqPdAE 747 97£19, 62+£199%
267 unite]At}. S FATE volrt ojzel #t
2 BT ool F7iEY 671gl vl 2471€A
B 73%9 Az & ¥3E Rioy dxddis
247X 65%9] FAE JERJAT

¥ 32 71 wet iy S Fory 1 vt
o]AZ &4 benzphetamine N-demethylase(BPDM)
Ethoxycoumarin O-deethylase (ECDE)¢] BAX W3lE
el Azjoltt T &4 BT Yolrt Eojziol uet
T AT BF gasisen, egolAe dxdol,
12718l M = 24 FodFo], 247 EollMe gz
a2 342 Yee ZAFEE B3y e
YERER] ettt

Table 3. Age-related change of ethoxycoumarin O-
deethylase and benzphetamin N-demethylase
activities in liver microsomes of rats

A Ethoxycoumarin Benzphetamine
ge O-deethylasea N-demethylasea
(months) ™ control  EKN-extract  Control EKN

776110 7.64+1.12
7.08+1.12 7.22+1.14
572+091* 465+0.73"

6 321£007 3.1410.09
12 3.02+0.08 3.11+0.09
24 2.48+0.10* 1.42+045"

a : nmoles/min/mg protein

EKN : Epimedium koreanum Nakai. Male S.D. rats received
drinking water with or without EKN water extract(0.025%, w/v).

* : Significantly different from 6 months of rats(p ¢ 0.01)

Values are expressed as mean=+ SD with 8 male S.D. rats.

T Algee] #F 7t mle]aZFo A o)zt Eoitel
w2} cytochrome b5¢] %3 NADH-cytochrome b5
reductase®] ST HIE SN A= F 4% 2k
¥ 3949} o] zbA cytochrome bdel &2
cytochrome b3 reductased] BAEE o]zt Eo{7tol
mgt Zradhs AgES JEROY oA figien,
2L YoldAa F aFIHY FAHUE AolE HolR
0=

a9 32 dixTn S9E oY 7 Axd 28
A olo] wWE glutathione-S- transferase(GST) <] &4
T ¥glE X3 Adje|tt. CSTY B4=E gzl
oNd, 12718 2 2470€el A Zrzh 1005+103, 963+
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Table 4. Age-related change of cytochrome b5
level and b5 reductase activity in liver
microsomes of rats

Cytochrome b,

a)
Age Cytochrome bs reductase?
(months) Control  EKN-extract Control  EKN-extract
6 0.50+0.06 0.48+0.06 3521035 3541024
12 0.41+£0.02 0.43+£0.06 2601+033 266+0.41
24 0.40+£0.06 0.35£0.05* 2.67+0.22* 2.44+0.45*

a : nmoles/mg protein. b : umoles/min/mg protein

EKN : Epimedium koreanum Nakai. Male S.D. rats received
drinking water with or without EKN water extracts(0.025%, w/v).
* . Significantly different from 6 months of rats(p ¢ 0.01)

Values are expressed as mean+ SD with 8 male S.D. rats.

O Control Group

1200 r B EKN extract Group

1000 -
800 r
600

400

{(nmoles/min/mg protein)

200

i2
Age(Month)

24

Fig. 3. Age-related change of glutathione-S-
transferase activity in liver cytosol of rats

EKN : Epimedium koreanum Nakai. Male S.D. rats received
drinking water with or without EKN water extract(0.025%, w/v).
Values are expressed as mean+SD with 8 male S.D. rats.

* 1 Significantly different from 6 month old(p ¢ 0.01)
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ALt o] FoA MFOse= oFE, #etA], AdAl 2
HHEEAT 2 9% o|FFH vitamine D, X

g2 e AU EAL gAled EFEA
BALIAZEE ARAAE AYehs 9482 3 &
XA gl &R EaA0lth. o] A4AE F 719
AR¢EA Z cytochrome P450/P450 reductase$t
cytochrome b5/b5 reductase® HQ g 3 ol =
cytochrome P4502 MFOsollA 7F3 $£83% H&g v}
(Hollenberg, 1992).

Eo] BHYAZt gl ARSI ANAMY B AR
ARS3E AXFe] 2 mpo]laRE] cytochrome P450 3t
3} cytochrome P450 reductase®] BAEE w3lo] o}t
2} Z7ldvie Ra(Bimbaum, 1980), $AIEtE 21
(Nakagima et al., 1992)9} z+2-3th= H 1 (Plewka
et al., 1998) & 2ol9] FF/, A, AHFE Fo ut
08 A3rt EEFH3 ok a2y 2] ¥43E =F
ANE dFE st 5E AR =50 Az
Hxz gl (Takatori et al., 2000). & AFo]A
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28} o] YxTH S4F T EF cytochrome P
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shofl o} At on, % FoTdA 671Ed ¥
3 1271oll= ZaZo] HAJA 24/YolM = dxT
o vla] gAZEoe] vfe ArkE AL AT = JYUTh

Cytochrome P4502 <& 4049F9 HHaA7 £33
oOn gA3 Jlen Zy)l 553 7@ SR
UL E o]EL o]EHo|Y AEFH e FEEA
(Lin & Lu, 2001)o]} Aejo] wa}(Debersac et al.,
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7] mlo]lmZEoN A cytochrome bybs reductase A}
Ael 75L& E3] AFAA MFOset A A3ks}
gak ol xite] X3} vl #A#Ho] ¢l
ol e f854% 3 Ak v S8
FEF 1 9 (Schenkman & Jansson,
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