J. Korean Soc. Food Sci. Nutr. Al F o of et ] A
28(1), 199 ~204(1999)

& =£20| Benzo(a)pyrene2 F0{st &

LIAMI* . ZIZESY . BEAA*Y . ZSE - HEHe - HALH

=] = — =4 o —
steloistm Meniets

Effects of Artemisia iwayomogi Extracts on Antioxidant Enzymes
in Rats Administered Benzo(a)pyrene

Sang-Myung Nam®*, Jong-Goon Kim*, Sung-Shi Ham**, Soo-Jin Kim,
Myung-Eun Chung and Cha-Kwon Chung*

School of Life Sciences, Hallym University, Chun Chon 200-702, Korea
*Dept. of Home Economics, Sejong University, Seoul 143-747, Korea
**Division of Food and Biotechnology, Kangwon National University, Chun Chon 200-701, Korea

Abstract

This study has attempted to examine the effect of Artemisia iwayomogi extract on antioxidant
and liver function-related enzymes in rats fed high fat diet along with B(a)P administration. The
activities of the serum glutamic oxaloacetic transaminase, glutamic pyruvate transaminase and alkaline
phosphatase of the rats fed Artemisia iwayomogi ethanol extract were decreased compared to the
control. Similarily, the activities of the enzymes were also decreased when the combination of B(a)P
and ethanol extracts were administered compared to the group adminstered only B(a)P. On the other
hand, high fat diet increased the above liver function-related enzymes. The activities of antioxidant
enzymes including GST, catalase and Cu,Zn-SOD were significantly increased by feeding the extracts
(p<0.01) in addition to the increase of d—tocopherol contents in the serum. These results suggest
that Artemisia iwayomogi extracts can protect cell membranes from the damages by free radicals
or hydroperoxides and further may lead to the protection from cancer risks.

Key words: Artemisia iwayomogi, antioxidant enzyme, benzo(d)pyrene, liver, serum

o

S 29 etE 2255 Qla o] Akt ol s £ 7
o2 g glon 1x1%e e 8dEA 2 A sco-
& F3latel) Lal WAH o] g A 2RO parone, capilartemisin A¢} B, capillarisin ¥ o}b&}

"iF 40003 £9] Artemisia®s 255 < 30009 F0] ¢ cirsilineol, cirsimaritin, genkwanin, rhamnocitrin 5
ghtetel] A st glen, Fsteste] AF R e 4%2] flavonoids $-°] B.15 % tH6). Xu 5(7)-
sy g3, oA gy Soenw BElitk(l). A. capillaris®] 484 3% Fo] Lok stelxte] AR
Rlztgwio 2= A2E e A, A=, vin], A 2 2g-g Jebdica st e, ol F2 AAA A
73 el 2o grA 9 A, sl BRE J1RA A, 7] HA] FAHERNZ FFSAAE epdole X asigco
A, A48, g, 3H7] ol o] &3 rH2-4). Benzo(a)pyrene2 A&, el 2 A ek whufjed>] A&

%2 ANbrlE F atstel g A7 A Lee 5(5) A7) b F B ;‘ AZo A A= P74 2 9F
2 4+2(A. Montana Pampan)©] caffeic acid, catechol, 7o) v} AL% o 3}A} 2% % o] o] A = A=),
protocatechunic acid $& %°] 3tf3tx 3Hakstast E3] AlEZoA = NEE o] BITE T2

[o}
o 85
Fheold Ao mmghul ek A ok 1% 1 AAZ sk A Jr% 247 2 208 74 3

T
To whom all correspondence should be addressed



200 ER SRR S T

Foll A WA} # o} A7} clhabA) wh kS vkl
aoll EHYE o el 2 A& E7) F718) o]
AL LG EAS Ak B4 AL FEE
T deA deh9). ol g Bl nEH YL o

ukel 9l obe) A FA ol A = e} mR|HpA]e) 9] A
F2A HarstEA o A-fEvaed gF ey
B AE£E B33 F+= 282 superoxide dismutase
(SOD), catalase, glutathione sulfur transferase(GST)

o 2L dhabstA Axet wlERl E C % sertzd
e abs) vleRl So] sy,
B AFolAE ol 225 AYFEN AT

©

Folste] F2 ZhellA <t

ol X2 %E o &4

A BagA o
A3kglet.

o o
=

2]
31

ul3l= benzo(a)pyrene
EA o] geddle 2
d-tocopherol®] 3+

gt

3
45

o o}‘}l

,0
0z

Mz

=5
H

&L AF 100g% X =+ Sprague Dawley A
of +HHAF G Y EEAZ L ool o
FAZE A S ALK AT B A Fo| ulB 3T ol] 23}
Z 27 Trte] g 8T o2 vhe] 65 ot AbgEtdch
(Table 1). *]—%5‘“ A BE 724 At A
AR, AH, FAAzs LT F b 7sle
45°Col A 2~3§] rotary evaporator® Z}te] =} &5}
Atk % olBhe 2H2TTL AT FLE S5 Some/
kg body wtS 457 AAdA LR AF F£o9314 3,
A3 FHE 5317 & Al 22 FE Bl &
of E¥o® HUZtA R FF3dch FEASA

o3

“

Al

HEAIRS 7Y

AdEEe A2 FF& A/ ez A 4
1A st 2Llad libitum), "d-rl?f} Z 2o AgE FA
29k 747he] Ae] A 33t 8 ) ol powdered
mixed dietE AHE-3tH v} 12| HbA o] -2 AIN-76 for-
mula®] basal dietol] sodium cholate 0.25%, lard 10%,
cholesterol 1% & #r}ste] FHatgch Aot E4e B
()P 50mg/kg S 23| o) A A 3 o} Al2tE 15
o Ao BIilFofslgc)

=5 E

S I =

TE® T

al
T8 ¥

Alg o 2

il

657t Ab-go] Bt
7] 2 etherZ vt H A7 3 7
I, A 2NE A4S Ao g
o] A 107k k2] 3 3 3000rpm(4°C) <l 4] 10
25t AL At 7 AT B2 E o
Al HEste] Aela g2 A& sla o 7z
FEE AAR F FAE AT A Y "4
9 AlE= A AF-E 3k vEA oA B

mﬁ
X

w2

KR

js]
%1

. M

A %

e
T o

_&olnieJl}lna:\zeL'z

=
4

A7 -70°C Bzl Bastsict
g2 ¢t 7|sd XurELL £

Glutamic oxaloacetic transaminase(GOT)ZA4 =+
aspartate, d-ketoglutarate 7] & o} o] 7+o] FAl g A
78t A AAbE-ol 2]3}9 amino”] 7} Aol ¢ oxa-
loacetate®} glutamate”} A=+ Aol &J3}e] 340nm
oAlA 5E7F Al 4] A1 3tgd el & glutamic pyruvate
transaminase(GPT)+& 340nmol|4] 3£t A s}gdcth.

Alkaline phosphatase(ALP)&A] -2 &7tel oA p-

L% 20~22°C, £E 509, A3 1247k #ek 25 (07: 00 nitrophenyl phosphateell 4] p-nitrophenol®] 7}5~## &
~19:00) $-A8kdch & AHfRo]l HE F YRR SHAIA T2 el &ste] 400nmel A 5&7 &
sty on Al vl AR A7k A gL Fg o, ol 4 ZA3}sdel. o] & F 484 Johnson and Johnson
AFe Az 23 2 sten Ektachem(USA) 241718 o] 3he] kit2 243he]
Table 1. Experimental design

Group Diet Group Diet

C Basal diet CL Basal diet+High fat”

CE Basal diet+Ethanol extract” CLE Basal diet+High fat+Ethanol extract

CB Basal diet+B(a)P? CLB Basal diet+High fat+B(a)P

CBE Basal diet+B(a)P+Ethanol extract CLBE Basal diet+High fat+B(a)P+Ethanol extract

YRats were administered ethanol extract(50mg/kg body weight/day) of Artemisia iwavomogi during the whole ex-

perimental period.
“Rats were administered B(a)P(50mg/kg) twice.

High fat included 10% of lard, 1% of cholesterol and 0.25% of sodium cholate in the diet.
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SIAElE A AHE 5t EAHe A HPLC system- :  Waters Associate(USA)

7y 1g& A=A deR Hlo] JHx 2 B & #H A}
I 0.25M sucrosef-H-& 7}8o] ¥y 3lol A homog-
enizer® 23 5}4d ) o] A& 600gol A 1587 LA 2
2l sle] AS RS A3 GST, catalase, SOD9] 4
232 AMgssith

GSTel &3

GST&A 2 Habig £9] 4 (10)->2 Beckman Du-
70 %3454 ¥ Kkinetics Z2IH & o434 &4
stgdth. A& 10ul® 0.1M phosphate buffer 2.935ml,
0.1M glutathione 3011, 0.12M 2-4CNDB(1-chloro-2,4-
dinitrobenzene, Sigma) 25ulE & §s}to] 25°Coll A 20
Z 7}7A 0.2 387k w2 340nmol A SA 3t
A the] = 187F mg proteine] 3438} 2 4-dinitroben-
zene-glutathione®] %2} &3 %4 < (E mM/340nm=
96mM 'em )E o] &3] et

Catalase2 &3

CatalaseZA =& Aebi] v (1)l w} &4}
ol 31, A1 & 20ul7} 1M Tris-HCl, 5mM EDTA(pH 8.0)
50ul, H2Op 1.5ml, Hz0 1.43mlE £¢3}e A A 3ml&
240nmell A 20& 7HA 2.7 387 A8yt A4
A EE HO05 2l A7 5 gls B oS dy
A Img® 187+ wbsA X2 Vel

Superoxide dismutase(SOD)2| &3

SODZ# & Cropo 59 W (12) 2.2 £48}91 3 A
2 20015} 50mM potassium phosphate(pH 7.8) 2100ul,
0.5mM xanthine 300ul, 1% deoxychloride 100ul, 2mM
potassium cyanide 100ul, 0.1mM ferric cytochrome C
300ul2} xanthine oxidase 20115 &3] 550nmel] A
3R FAAEAR AT d9 s I 1mg
2 1820 e =2 el ok

HAMZ 2| a-tocopherol Bzt

A 100uls} a—tocopheryl acetate(501g/ml ethyl
alcohol) 100ul8- 302 %9k 41013 F n-hexane 200ulS
Q31 302 B £sbe] 1082 2k 5% F<k 1500rpm
N Al B ste] AFZ g FHo @& 3 40°Cell A
nitrogen 1 ZA|# ethanol 100123 Yo ZukF F:9

Column Micro Bondapak Cis
Mobile phase Methanol : HxO(97 : 3)
Flow rate 1.0ml/min

Wave length 292nm
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Table 3. Effects of Artemisia iwayomogi ethanol extract on serum glutamic oxaloacetic transaminase, glutamic
pyruvic transaminase and alkaline phosphatase activities in rats

Group” GOT(unit/mg protein) GPT(unit/mg protein) ALP(unit/mg protein)
C 139.02% 934> 8745+ 442" 291.21 £23.08"
CE 136.38t 9.95> 79.01x 3.36 231.11% 8.36

CB 150.91 +12.87%>¢ 94.23%= 6.05 285.36 £38.24
CBE 94.57+11.09¢ 71.38=10.78 183.61+22.75

CL 212.17+39.05®° 148.01£31.45 255.20£29.70
CLE 171.74+20.37% 124.35% 7.11 26156% 7.62
.CLB 233.66+29.36° 140.07+£20.51 296.79+28.93
CLBE 20754+ 3357 102.40+17.02 301.12+£1352

YRefer to Table 1.
“Mean+S.E.M.(standard error of mean)

Values with different superscripts within the same column were significantly different at p<0.05 by Duncan’s multiple

range test.
“Not significant
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A3 ALPEA L zA w4 o] (CL)] Bl &) ki &4
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uxlo] 9 B(a)Pe} & 3352 4% 3L 9 (CLBE)
HAL 275 AR AAEAAE A o] | B(a)P
FGZ(CLB) ¥ &) ki At Ao s el 2 &
EE° 2 7159 A 7 g A 4= gl
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e 23471 Aen waHul 9lch17-21).

Zke] GST, SOD% Catalase &4 &M

% FZE F9TF(CE)] d4tstasto FAdL Ak
Al o] F(C)ell vl 8l F7}3819f 2 B3] Cu,Zn-SODEA
L 47%9] £-9]AQ1(p<0.01) Z71E B cHTable 4).

B()P &5 FH9F(CB) A E EAF F9A4-2 ¢
.ot GSTE &4 ol F7h= et o122 GST7) wt
olmREe] FEUWAL Ao} A FEHE=AHAE )
21 9l B 2(22-24) B(a)P Sl 93 £4H8 F53}
3]SI 714 =g shuz GST7F 2719
Aoz 7rFE 3 gt CuZn-SODEA 2 Zadk AL
2 velyded o]+ Togashi $(25)°] Cu,Zn-SODZ
3E ZhHA Z oA O~ A A 7hiso] FAATA
ol 3 fEleivid A4S o] 44 U d Aozl
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Table 4. Specific activities of GST, catalase and SOD in the liver of rats fed Artemisia iwayomogi ethanol extract

Group” GST(unit/mg protein) Catalase(unit/mg protein) Cu,Zn-SOD(unit/mg protein)
c 1.31£0.087 59.83+4.29% 0.13+0.01°
CE 1.62£0.06° 87.60£7.95% 0.23+0.02°
CB 1.40%0.03° 71.24+551% 0.10+0.00°
CBE 1.86+0.12° 98.28+6.39° 0.23£0.02°
CL 0.98+0.03° 62.8610.82° 0.12+0.00°
CLE 1.21£0.05 97.93+7.95° 0.1970.03°
CLB 1.12+0.02% 65.26+6.73° 0.09+0.01°
CLBE 1.12£0.02% 80.1245.83%® 0.20%+0.01

URefer to Table 1.
“Mean+S.EM.(standard error of mean)

FValues with different superscripts within the same column were significantly different at p<0.05 by Duncan’s muitiple

range test.



% ZZEo] Berzo@pyrened FoI¥ BF Y FAabsA Bae] viXE 4 203

B()Pg} & 3582 W 45X (CBE) $4t3t 54
o} g4o] B()P &5 Fof Foll ul3] 20% ©)4(p<0.01)
Z7}she et 3] CuZn-SODEA-E 0.10unitol A 0.23
unit® 20 o] 4 Z7FsFATHp<0.01). %-& SOD ko]
W4 Fonz YXMH O AAEN EL AR
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dgrE & 5] GSTE FA A A E4FH AAA
A 9| B-EA ol glutathioneS EFAA Eoll o] & H&
4z A3AA wAsly] 452 35 BWPLE
FE9] ke A4S BEshe 208 7FH AL Qheh2D).

JA| A o] ol B At E A FA off vl = g
4 29 GSTE 1.313unitoll A] 0.983unitZ Y- o2
FAgo] zHadtedthp<0.01). Cu,Zn-SOD &4 =3 o}
2 7320319 0 v catalase A4S A a4 o] Fro] A AF
Aol ol nl & tha Frrelglvh mAPgAle]l B & F
£E(CLE)S o3& o GST 42 A WA o| T
B} okl A Vel oo E§] catalase 843 CuZn-
SOD+= sLAHrA ol el Bl 3l 37% FA “ebstth(p<
0.01). et & F&Fo] gl aae] 848 $71

AA Fe FHel -4°1‘BL°] A= ¢t

TA Aol o] B(a)PE 3% o] sastas &
Aol vl = of gk 3/_1]13]-/\1 o] F3 Ao Edslgd e
2] Cu,Zn-SOD B4 -& 25% ZHAash gl ch mawkale] 2
B(a)P#} % $%E(CLBE)S ¥4 FoI8 A3 GST
FA L BP F7(CLB)Z} A9 33 v ca-
talase B4 -2 27%, Cu,Zn-SOD &Al-& 55% 71381+

o2 veht gtexe) g2 A2 & FEFEY A
7}= peroxisomed] A} & A4l catalase?] ZAl 3} Cu,
Zn-S0D2] 48 Z7}A1 A hydroperoxides} Oy & A
718te] A £ £AHE Tol T dF8E Y AL
2 A" cH(p<0.01).
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Fig. 1. Contents of serum a~tocopherol in rats fed ethanol
extracts of Artemisia iwayomogi.
C: Control, CE: Ethanol extract group, CB: B(a)P tr-
eated group, CBE: B(@)P and ethanol extract group,
CL: High fat group, CLE: High fat and ethanol extract
group, CLB: High fat and B(@)P group, CLBE: High
fat, B(@)P and ethanol extract group
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