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Hepatoprotective Effect of the Methanol Fraction of Chinese
Cabbage on Liver Injury in Rats Treated by bromobenzene
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Chinese cabbage is a vegetable of Cruciferous family. It was usually consumed as Kimchi. It was known to have
amount of vitamin c¢. Recently the trend for the development of functional food combined with oriental herbs. For this
aim the study was performed to evaluate the hepatoprotective effect via antioxidant activity of leaf and root of Sanchon
Chinese cabbage(Brassica campetris L.) comparatively. The methanol extracts of Chinese cabbage were tested for
investigating the effects on the formation of lipid peroxide and the activities of free radical generating enzyme in vitro
in bromobenzene-treated rats. The methanol extracts of chinese cabbage reduced bromobenzene-induced hepatic lipid
peroxidation and inhibited the activity of xanthine oxidase. The methanol extracts of chinese cabbage did not activate
amionopyrine N-demethylase, aniline hydroxylase and glutathione S-transferase. Epoxide hydrolase activity was
decreased by bromobenzene, which was restored by pretreatment of the methanol extracts of chinese cabbage. The
results suggest that the methanol extracts of Chinese cabbage is reduced by enhancing the activity of epoxide
hydrolase.
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Sprague-DawleyZ] 84 S1FE AIZsIYCt A&EulE o W B
2] exE 100, 200mg/kgE A& 25Y Y BoskL Fo opxjat
Y bromobenzeneS Gillette£¢] WPHE AXF 5l 1% tween
800l HE|A HE T 460mg/kgS 6}:?10“ SHAM 124171 7H
ZOF 297 BAFA S ETFE Y 89 HajAld
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s %—S CO; gasE PIFAI7|IL B tisWolA BHg
Kﬂ—rl 5l E&HE Belokd transaminase@ol) AMSSIHIL 7va
BEaE BEAIA 012U AAY & vidoiel auR
B]'e? LIS cytosol282  xanthine oxidase, glutathione
S-transferase®] &4 HAE 48 G490F AlE5I¥ 1L, 3™
£ 0.1M potassium phosphate buffer(pH7.5) 4= CZ A&
E}5l epoxide hydroxylase, aniline hydroxylase, aminopyrine

N-demethylase &4 F39 FAACE AMEEINCE

4 5aEY9 53
1) RIS B 53

H. Ohkawa&9) Wiol] F5l] 7+ 22 1gd MRES] 4zl
AR4E 71l okSEL o] okl 04miol 6.1% sodium
dodecy! sulfate 0.2ml, 20% acetate buffer(pH 3.5)2} BHH9] =
X OF 0.8% thiobarbituric acidE 715t & 95TCol|A] 1417} B¢
HISA1715 A20)4] 1A]7H5Q BEX|A]7]11 n-BuOH : Pyridine
(1512 Brlekd & A T 1587 94 Belsld  BM9
n-BuOH : pyridineZ& F 35l T1& 532nmoll M 11 EBEE &
Hold EEIHolM 1 ge 3 x3 1gd
malondialdehyde(MDA) nmoleZ FAISIHCH.
2) Xanthine oxidase &4

StripeQ} Della®) ¥pHol &5l 0.1M KP buffer(pH 7.5)0l
FBAHE JI5HL 712 ZA] sodium xanthineg 7191E 8L2A)7)

11 20% TCAZ Agiusst & A= uric acidE 292nmoiA] &4

SHiL EEAYH) Tl BHTE 4 s
3) Aminopyrine N-demethylase®] &4 &3

Nashi9] BRHo] Fsld we® 2mZE 71AE 2mM
aminopyrine ¥} 0.5mM NADPH, 10mM MgCl;, 150mM KCl %

e

W PyE

ImM  semicarbazideo] #3%¥ 0IM Na'/K" phosphate
buffer(pH 7.5)0] &4-9(300400mgel THNZNS 7}5ld 37°Col
Al 1587 dhSA17] ThE 15% ZnSOs8t 23} Ba(OH)E 715k
WEe SEA7IA ANELISI AAAE FHla wio =25
OF Nash AN 715} 60TolA 30—‘?_— BSAIY & oiE
415nmollA] 11 HEFZEE FHGIL EEI4Hol 6l g4TE
AN, g delE 18 7Ml mg protein0] 43}
HCHO n moles24] RAIGIRTH

4) Aniline hydroxylase®] &4 &%

Bidlock®} Lowery9] @iol] F35lo] 939 2mlE 7122

1mM aniline HCl 3} 0.5mM NADPH, 10mM MgCL$} 150mM
KClo] &3¥ 50mM Trs HCl &N (pH 74)0] FAHN
(300400mg®] THZ)E 7k5kH 37ToIA} 3087 BISAN] THS
20% TCA 2mlE 75l RSS2 S8A1711 fAEeIslo 48
HNS F5laL Yo EHOZ 10% Na,CO:9t 02N NaOH(2%
phenol E+3)E WL 37TolA] 3027 g+24171% T3} 640nm
ofiA) 7L EETE FJdlal ZFETHol Fdlo] BHEE 4H-35)
Aot AEHEY ©9is 180 mg proteino] A%
p-aminophenol n molesE A BABIACHY,
5) Glutathion S-transferase®] &4&7%

HabigE9 HhHoll &3k 01M potassium phosphate
buffer(pH 6.5)%0] 40mM reduced glutathioneE 7}t £ testol]
£ §4NE 21 blankoll= 20% TCAE 71514 8182 FR)4|
#H 25TolA 583 HkEA1Z] & blank®} AlFol 71 ZA]
2,4-dinitrochlorobenzene& 71510 25ColA] 287} HL‘?—API =

217t AMEESI A2 4ANE oHE M0nmollA] EBEE
ZX% = 4—d1mtrobenzene,] mole 74 9.6mM-1cm-12
olg3lol BHYEES AHEEiNCt”.

6) Epoxide hydroxylase9] gy EH

HammockE2) o] &8 01M potassium phosphate
buffer(pH 7.0)0l] 712 £ trans-stilbene oxide(3mM,TSO)&} &4
21(100~200ug 9 TREENS 7H510] BIE 0] 3.0m7} HIEE 513
T o] HFgE 37 CollA] 2027 BESAIFI L of mh A4 trans-
stilbene oxide(TSO)Q} %S 29nmollA] EBTE ZHsIHT.

5. Tl E gk
IR 0] Sk Lowry‘:m,] ol #3510 bovine serum
albuming BEFEOCTE jl EHI¥LL

6. EAXE]
EAX {942 Duncan’s multiple rage test24] HE31
o, p<0.05 wf EAXLE Feldo] Utk THHSINATH

2 3

1. 4Bl R Y} 22 MeOHZ0| IRISIKE ikl Xl &
A9 MDA 17.8+£2.1082 LIERG =1, bromobenzene
BZAFABIREAY 5001962 E715K¥ e, AEmE

K o oot
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Chinese Cabbage 3} #2]7} W& EE9) Bromobenzene 4ol tid HEFu}

100mg3 200mgS HMAX| SHolME  Zb2d 35241387
311420008 98 AAENE BT, AKEuE #2) 100mg
3} 200mgS A XX SHEolAE 242} 45841437} 44.0:1360.F
gt AXEANE BPAT viS ARk ok @4 & HAh
(Table 1).

Table 1. Effect of Chinese cabbage on the hepatic lipid peroxidation
content in bromobenzene-treated rats

Content

Group Dose (mg/ka) MDA nmoles/g of tissue
Normal 178 +2.10°
BB 460 500 +1.96°
SCCH 100 352 +1.38°
200 311 +200°
SCCR 100 458 +143°
200 40 +136°

The values are mean+SD. of three replcaton, ®°Sharing the same superscript letter are
not significantly different from controlip<0.05). BB Bromobenzene, SCCH: Sanchon
Chinese Cabbage Herba, SCCR: Sanchon Chinese Cabbage Radix

2. AREHRE 9} ¥g] MeOHZ0] Xanthine oxidase 8o o]
A= B

bromobenzeneol] 2]} S E % Xanthine oxidase o=
bromobenzeneE =ZFARSH 22 3.83:023 F7/I5IEH AHE
i3 LEE] 200 mgE ARG FolAE ZHzh 318:0.151)
3.31:0.18Z RIS AAMEHNE BT L 8] 100 mgolA
= EUE HOJA| ZUrHTable 2).

Table 2. Effect of chinese cabbage on the hepatic cytosolic xanthine
oxidase activity in bromobenzene-treated rats

Activity

Group Dose {mg/kg) (uric acid nmole/mg protein/min)
Normal 23120.17°
BB 460 383 +0.23°
SCCH 100 372 2049
200 318 +0.15°
SCCR 100 381 0112
200 331 £0.18°

The values are mean+SD. of three replication. *“Sharing the same superscript letter are
not significantly different from control(p<0.06).

3. AFEEIE Q13 #7] MeOHZO] Aminopyrine N-demethylase
gl gHoll njAle I

IRISA A A 43 g4
N-demethylase 4 ®ollA{= bromobenzeneE HZAFAIGH
AL 933:0.525 71510, 4AREE Q1 200mg A XIS Zoll
A K0X O 838:018208 KO3t A ANE BYOLI Y
100mg, %] 100mg, 200mgoil AL AxBIA 24 FYE S B
CHTable 3).

Aminopyrine

4. AFEWZE Q3 #2] MeOHZ0| Aniline hydroxylase®] 2
ol mXle EE

sk NAYY &8st §4-¢1 Aniline hydroxylase 24
oizol A= bromobenzeneS EZFAIEH A 1.3410.099 57}
IR AMEEIE Q, WE] 200mg MAX|G FolA 2z
0.95+0.106, 1.21+0.068 2.2 FoIgt A EHE B 2L, {HEul

F 9, ¥ 100mgilAE AAE oYU FAMe gtk
(Table 3).

Table 3. Effect of chinese cabbage on the Aminopyrine
N-demethylase(AD) and Aniline hydroxylase activity(AH) in
bromobenzene-treated rats

Group Dose (mg/kg) AD AH
Normal 414 £ 007° 0.71 £ 0.104°
BB 460 933 + 052%° 134 * 0.009°
SCCH 100 912 + 043° 124 + 0074*°
200 838 * 0.18° 0% + 0.106°
SCCR 100 965 + 044° 133 + 0.090%°
200 9.32 + 0.12%° 121 + 0.068°

AD: Aminopyrine N-demethylase: formaldetyde nmole/mg protein/min, AH: Anlline hydroxylase
. p-aminophenal nmole/mg proten/min, The values are meantSD. of three replication.
2Shaning the same superscript letler are not significantly different from control(pX0.05).

5. 4FEulE Q3 #87] MeOHZ0]Glutathion S-transferase®] &
Holl vixlE S

Glutathion S-transferaseZ U702 3l tlAlabdol B}
o] bromobenzeneo| FLEH= epoxideE | EA|TIE AFlolA]
= bromobenzeneE EZAFAISH AL 14624139 @1 AL ¢
200mg MAZRS AL 1728:11.508 KoM oZ Z7I5Ich
I8 ¥ 100mg, %2 100mg 200mgollAlE FYAQ) 37}
Holx] QJrHTable 4).

Table 4. Effect of chinese cabbage on the Glutathione S-transferase
activity in bromobenzene-treated rats

Activity
Group Dose (mg/kg) (1,2-dinitro-4-nitrobenzene
nmole/mg protein/min)
Normal 1907 + 152°
BB 460 1462 + 139°
SCCH 100 1611 + 134
200 1728 £ 115
SCCR 100 1512 + 120
200 1535 + 109°°

The values are mean=SD. of three replication, *“Shanng the same superscript letler are
not significantly different from control(p¢0.05).
6. 4r=p) 2 Q3 #z] MeOHZE0O] Epoxide hydroxylase®) &4
ol mXle= Fg

epoxide hydrolaseollAl= bromobenzeneE EZ}FAKS A
€ 425:017Q1AE AFE R Q) 100200 mg WARIS & 22t
5.36+0.229} 9.27+0.401} #22} 100,200 mg AARF F+L 2 242}
54610258} 6.20+0.302.2 FA S F bromobenzeneths 5o
g th 2720l B]8H epoxide hydrolasex T & 3] EA|ZATH(Table 5).

Table 5. Effect of chinese cabbage on the Epoxide hydrolase
activity in bromobenzene-treated rats

Activity
Group Dose (mg/kg) (1 2-dinitro-4-nitrobenzene
nmole/mg protein/min)
Normal 1907 + 152°
BB 460 1462 + 139°
SCCH 100 161.1 £ 134°
200 1728 + 115*
SCCR 100 1512 + 120
200 1595 + 109

The values are mean+SD. of three replication. *Sharing the same superscript lelter are
not significantly different from control(p<0.05).
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& 41X Cruciferous vegetable)?] thiEA Algha
A e E FE X9 FHEN 71a Hol 4351
AN & o= A7} SESPHA Hrt d8EE 7IKE
BiRe EEVNY EF SIIRNE gtk 71sd AEIE dF
7t AYE DL Jrt. olgigt BH9 d#MOE A RelugiolA
7V £2 E559 chiQl sRcksY A4xmS A Reld
HEHSZEE 0]851] bromobenzeneQ 2 Ruksl IEAEHE &
w3t 8510 AAAE Yol vl BEBACH PP, Q)
4 Qeladl da] o7 1E= AR BEES EEH5he free radical
2 Aol ZAIEY, wet U AE & Al F2de
L3385 olo) W2 2HE oY f0le R R Tk
guldog 719 AEZNER 7HIEQ smooth endoplasmic
reticulumol] EMghs StEAlELA ddal dHFEE= EEY
o] HAZ wlE= = oxidative I nonsynthetic THAQ1 phase 1
# X3} 9 synthetic A2 glucuronic acidi} sulfateE 2EHe}H
o2Zx BHE A4 AlFle U89 phase 2GAE LIE & JUTH
1% phase 19H30ll= xanthine oxidase’}, phase 2830l
superoxide dismutase, epoxideE 285H= expoxide hydrolase
7} BABTF?.

MBI 50X ZNESe /dhL, vlek 25
AFHEE oplsh olMT vl £k, w189 k3l
E X5l ACE 4EAUrt. o= FZ malondialdehyde
(MDA)L} 4-hydroxynonenal (HNE)EHIZ ZEAGIEE 0|18 &
"ol WISETE HIIS) MDAY] oA &S A
I} ¥p] 2% 100mg/kg, 200 mg/kg E3olA] bromobenzene
Aok MelAASE Foig dR o Hish |ASAl EFolA
A& I510] AMHE ZH4AlZTHTable 1). Xanthine oxidase:
cytosole E&o]l EMdh= molybden BHR4AISIEATEA 435
H di8g Fuisle ElA gEAEY LB XE PA-E
AE 83k YSHEE superoxide anion, hydrogen peroxide
2 HEFEHOE hydroxyl radicalg 84861 FalZtES Viehd
o} 41Eui RG] Qul M= L %bromobenzeneo] 9J5) FL¥
xanthine oxidaseZZ 200 mg/kg UEZolA] iR HI8H
7S A EHE BrHTable 2). HEA 189 A=2& At
A71E  HAZA]  aminopyrine - HCLLE 7122 3l
formaldehydeE 48}l aminopyrine demethylase(AD)2] &
A3} =AY Y HES thARIFIE aniline - HCLE 712 & 6}
o] p-aminophenolS 4§43H= aniline hydroxylase(AH)S] &4
ol 4] AME BYEQS ADS} AHE 200 mg/kgDML BT oA
AYHA gk GAE BIAL, siFEes 22 Askol
A AHR} 291514 ARIBIETHTable 3). TIE s FA ) HA3)
= glutathione S-transferase= AU WASEZQ] dEAH0
Pjdl= selenium-independent glutathion peroxidase®] 43}
H]#lgle, olulE endogenous reactanatQ] glutathiong Q761
o). 2 Uslo]Als wl&YTlo} glutathione S-transferaselsd &
200mg/kgS AETolA thETol vlal /A3 J=ETE B
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THTable 4). 7} HEZH2 S epoxide HNEHE E£Q38H, epoxide
EX 24 model2& bromobenzeneE £3) A2t Yo}
10N234  Bromobenzene2 mixed function oxidation systemo|
95l =4o| ATt bromobenzene-3,4-oxideg HEE T o}
epoxideE tHAR]H E£40] & bromobenzene-3,4-oxideZ i
ARIF1E  §47} epoxide hydrolase@lt] ZIE} SEAY
glutathione S-transferase BN=ZHAQ ZME5l0]  glutathione
s-transferaseol] 2]3}0d bromobenzene glutathione© 2 uiAIEIC}
2 Aol AKEME Q3 ®E] BF 100mg/kg 200
mg/kg E&ol|4] epoxide hydrolase®] 40o] thE ol vlgh &
Q5 E71EIQUTHTable 5). ol AMEpE i3} w@)0) nElS
&0] bromobenzene 2 Z {T SF 9] XA MG AH SHS
epoxide hydrolase@4 & &8l ddle ALE Boltth ol
AT Hol viFe] UM 7] vEls FEES HIFRES
&0l bromobenzeneQ E OF7|E 7} &ME BSole EHE U}
Eile ACE B 4 UAT 2ot S 71HATI HS ¢
Holof & ALE AlgECL

4 £

ARE| RO 3} $2)9] Ty HEEHE #rte) Al
ARE RS o3 BP9 wENsEE 257U FFFYsln
bromobenzene 2 7+ &Yl SIE 82 FHEFLEHN
ol it RS E0E BUISIRTE Bromobenzenedt ©HE
o tiRTol Hig] 4REplE A3 $2lo WeHEEe 25
A& A48 WS 24 AT, xanthine oxidase oA
%! 200 mg/kgt 2] 200 mg/kgoll4l ol FsHA 51
%9, epoxide hydrolase®] 42 tlZ 7ol HIh RISH &
ZIEIRTE 12l siEQIS ADSF AHE 200 mg/kgdl IET
oA FLASH AAsle EHE BIAL, iyl s 22 iz
TolA AHR} FQ5HH A5 2L, glutathione S-transferase®}
HollXe siFYTlol dskolii FASH Ag5aAE R o]
A9 Ziug Hob wiFY du weirt eRBEE S S
bromobenzene2.F OoF7|® 1HEAE HIdh: auE wddhkE
AT HolAW, Hit A% A 71AAFE7} Al sdsoiof
g AR Algdnt.

Aol 2

2 Al Biogreen 219 7] X ol o +HEA= v}
ZAIER-C
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