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Abstract

This study was conducted to investigate the biological activity and hepatoprotective effect of various
fractions and isolated compounds from Kochiae fructus (KF) extract on D-galactosamine (GaIN)-intoxicated
rats. Male Sprague-Dawley rats were divided into control, GaIN treated group (GalN), GaIN plus KF methanol
extract treated group (KFM 200-GalN), GalN plus KF butanol extract treated group (KFB 200-GaIN), GaIN
plus momordin Ic treated group (Momordin Ic 30-GaIN) and GalN plus oleanolic acid treated group (Oleanolic
acid 30-GalN). KFM (200 mg/kg BW), KFB (200 mg/kg BW), momordin Ic (30 mg/kg BW) and oleanolic
acid (30 mg/kg BW) were orally administered once a day for 14 days. GaIN (400 mg/kg BW) was injected at
30 minutes after the final administration of the compounds. The activities of serum aspartate aminotransferase
and alanine aminotransferase were increased in the GalN group compared to the control group and significantly
lower in the KFB 200-GalN, momordin Ic 30-GalIN and oleanolic acid 30-GalN group than in the GalN group.
Hepatic lipid peroxide level was increased in the GalN group compared to the control group and was lower
in the KFM 200-GalN, KFB 200-GalN, momordin Ic 30-GalN and oleanolic acid 30-GaIN group than in the
GalN group. Activities of xanthine oxidase and aldehyde oxidase in liver were higher in the GaIN group than
in the control group and were significantly decreased in the KFB 200-GalN, momordin Ic 30—-GalN and oleanolic
acid 30-GalN group compared to the GaIN group. Hepatic glutathione, 7-glutamylcysteine synthetase and
catalase activities were decreased in the GalN group compared to the control group and were higher in the
KFB 200-GaIN, momordin Ic 30-GaIN and oleanolic acid 30-GalIN group than in the GaIN group. Activities
of hepatic glutathione reductase, glutathione S-transferase, superoxide dismutase and glutathione peroxidase
were lower in the GalIN group than in the control group and were improved in the KFM 200-GalIN, KFB 200-
GalN, momordin Ic 30-GaIN and oleanolic acid 30-GalN group compared to the GalN group. Therefore, the
current results indicate that momordin Ic administration alleviated the GalN-induced adverse effect through
enhancing the antioxidant enzyme activities.
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Fig. 1. Scheme of fractionation of Kochiae fructus.
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acid 30-GaINT-2 oleanolic acid 30 mg/kg® & 74z} %o
stgich vkl e A2} 2HE Fo] 308 F GalN $E5F



1288 At - olh% - w017
Table 1. Experimental design

G H Dose (mg/kg  GaIN (mg/kg

roup body weight)  body weight)

Control - -
GalN - 400
KFM 200-GalN 200 400
KFB 200-GalN 200 400
Momordin Ic 30-GaIN 30 400
Oleanclic acid 30-GalN 30 400

YGaIN: GalN injection.

KFM 200-GalN: GalN injection after treatment of MeOH frac—
tion from Kochiae fructus.

KFB 200-GaIN: GalN injection after treatment of BuOH frac-
tion from Kochiae fructus.

Momordin Ic 30-GaIN: GalN injection after treatment of mom-
ordin lc from Kochiae fructus.

QOleanolic acid 30-GalN: GalN injection after treatment of
oleanolic acid from Kochiae fructus.
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timan® Frankel2] 88(13)e]] £38}o] ZAH kit(o}4A <)
£ A}8-3}o aspartate aminotransferase, alanine aminotra-
nsferase &4-& A%t -2 A d42 FFA
A ZAY BN G AAZ LA A Est A deR A o
2|2 z2A o Fol 9l FH E 7]E} o] EAE A AN
2rFA g 3 4912 0.1 M potassium phosphate buffer(pH
7.4)5 7}8tod vl g Akoll 4] glass teflon homogenizer 2 #F)
3lgdrt. o] vHa)l 982 homogenate £33 2 2 gt} whaf
2 600X gellAl 1027 YA Ee]dte] & & wioky R3S
A A8t thA] 10,000 X gell 4] 2087 4] Felsle] o AA
2]} %aF9] 0.1 M potassium phosphate buffer(pH 7.4) &
£ 7}8l 32 ¥ = A A mitochondria ¥8 2.2 81, 45&
AT 105,000 X goll A 14]7F 284 E8]3t & A45dS
cytosol £3 o 2 3}¢ith. Homogenate ¥3 o4 Ohkawa
5o W (14)& WA ] 1A =4ks €549 Ellmand] W
#H(15)<]) u}z} glutathione ¥ &3 819t} Mitochondria
£ 3] ol 4] = Aebi2] W (16)0ll 3} catalase A& &4
3l9it}. Cytosol 38 o A Mize2} Langdon?] ¥ (17)el] u}
2} glutathione reductase 8412 Paglia®} Valentine2] ¥
(18)2 %2 glutathione peroxidase 842 &4 33}t » -Glu-
tamylcysteine synthetase®] 42 Meister®} Richman$]
ul(19)e] F3}l9l 37, Habig 59 W (20)4) e} gluta-
thione S-transferase ¥4 3} Marklund®} Marklund2] ¥
(21)ell w2} superoxide dismutased) ZA3S ARt
Stirpes?}t Della®] WP (22)22 xanthine oxidase 433}

&

QA% - HEY %

ey

Rajagopalan 59 ¥4 (23)9)l u}2} aldehyde oxidase &4
2 A sl e sl A o] ek Lowry 59 v (24) ] &
3}ed bovine serum albumin(Sigma)S EE£F 0.2 3l &
st ol BE 2ag w2 A o] gl T 4°ColA]
ez, & AbE A7ER] -70°Cell 4] Bty

EAH2]

B Aol Qo] At FAFA L EFHAR BA S
g1, EAA F2A-L 5% 594 Duncan’s multiple range
test2 A skt

Eal iR

kS,

#n

8% aminotransferasedl| 0|x|l= d&

& A aspartate aminotransferase(AST)2} alanine amino-
transferase(ALT)9] &A-& Fig. 22} 2t} GaIN 45 %
9] AST®} ALTZ} zb2 271.11%£3650 karman unit<}
220.87+18.00 karman unitZ t|&=7-¢ AST 3055+552
karman unit®} ALT 2862465 karman unitoll B] 3 <)%+
Z718 B2, ]+ Lim 5(25)°] GaIN 5o 2 AST®} ALT
gijo] Frlstalche Haseh dAssith KFB 200-GalN
7, momordin Ic 30-GaIN+# oleanolic acid 30-GaINT--2
27 eEole IAA X313 o GalN w55 7ol v]
3 f-o & R4S B9 3, KFM 200-GaINT2] ASTS} ALT
£ GalN ?55oiFict rastdov f2o4-2 g

Aminotransferase+= amino”] F o888 &vl|gl= 4
o] £ o2 ASTS} ALT(26)7} QA 2.2 71 wo) o] &

350 0 Control
a mGalN
& KFM 200-GalN
300 mKFB 200-GalN

B Momordin Ic 30-GaiN
B Oleanolic acid 30-GalN

250

200

Activities

150 +

100

50

AST(K-A unit) ALT(K-A unit)
Fig. 2. Effect of Kochiae fructus on the serum aspartate
aminotransferase and alanine aminotransferase activities
(mean*SD) in D-galactosamine-intoxicated rats.

The means sharing a common letter are not significantly dif-
ferent (p<0.05) between groups.
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Fig. 3. Effect of Kochiae fructus on the hepatic lipid per-
oxide (mean*SD) in D-galactosamine-intoxicated rats.
The means sharing a common letter are not significantly dif-
ferent (p<0.05) between groups.
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Table 2. Effect of Kochiae fructus on the activities of hepatic xanthine oxidase (X0O) and aldehyde oxidase (AO) in D-

galactosamine-~intoxicated rats

XO AO
Group - - -
uric acid nmole/mg protein/min 2-pyridone nmole/mg protein/min

Control 2.93+0.64"% 29.411£174°

GalN 12.30+2.41° 54.43+7.03°

KFM 200-GalN 10.27t152° 48.43+7.19%P

KFB 200-GalN 7.98+1.75" 46.01+£8.19°

Momordin Ic 30-GalN 3.40%0.38° 29.18+3.61¢

Oleanolic acid 30-GalN 5.72+1.74° 37.22+292°

Yvalues are mean®SD of 5 rats for each group.

PData followed by different superscript are significantly different by Duncan’s new multiple range test (p<0.05).
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Fig. 4. Effect of Kochiae fructus on the hepatic glutathione
S-transferase activity (mean*SD) in D-galactosamine-
intoxicated rats.

The means sharing a common letter are not significantly different
(p<0.05) between groups.

Table 3. Effect of Kochiae fructus on the hepatic glutathione content, 7 —glutamyl-cysteine synthetase ( ¥y -GCS) activity
and glutathione reductase (GR) activity in D-galactosamine-intoxicated rats

G GSH 7 ~GCS GR
U

roup imole/g tissue Pi nmole/mg protein/min glutathione nmole/mg protein/min
Control 22.57+2.40"2 129.11+14.5° 31.12£347

GalN 10.81£1.39° 81.33+1.11° 1145%0.81°

KFM 200-GaIN 12.85+1.58° 84.94+1.49"° 17.71+0.61°

KFB 200-GalN 16.361.97° 88.31+1.67°¢ 18.39+0.64°
Momordin Ic 30-GaIN 2063+1.14% 90.79+1.18° 26.76+1.45"

Oleanolic acid 30~GalN 1534+1.14° 84.83+191% 22.33+0.91°

YValues are mean*SD of 5 rats for each group.

Data followed by different superscript are significantly different by Duncan’s new multiple range test (p<0.05).
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Table 4. Effect of Kochiae fructus on the hepatic antioxidation enzyme system activities in D-galactosamine-intoxicated

rats
SOD Catalase GSH-Px
G
roup unit* De‘jff;i)‘i:ggﬁ;;?"]e oxidized NADPH nmole
Control 5.51+1.057% 35.94+4.86° 8.99+0.32°
GalN 2.18+0.83" 18.38£3.61° 5.20%0.19°
KFM 200-GalN 3.15+0.59° 21.10+0.43% 6.15+0.13°
KFB 200-GaIN 3.9910.09°° 22.96+1.33 6.4010.39"
Momordin Ic 30-GalN 477540770 3054+1.10° 8.32+1.30°
Oleanolic acid 30-GalN 3.77+0.15° 25.6012.19° 7.11+0.78°

YValues are mean®SD of 5 rats for each group.

?Data followed by different superscript are significantly different by Duncan’s new multiple range test (p<0.05).
*One unit superoxide dismutase activity was defined as the which inhibited the reduce of alkaline DMSO-mediated cytochrome

C by 50%.

GalN gt=-2of 2] GST &4 o] 7.21 £0.62 nmole/mg pro-
tein/minZ F 72 12.34+1.73 nmole/mg protein/mink.
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acid o1 2 Q1% GSTS) %71& GalN $ 2 Q18] of7) 5
£ free radical®} A4 #34k3te] A& JAA 7= AL
o] 7=l e}

M9 fiFAHo o|xl= HE
A A4 s 5A 849 superoxide dismutase(SOD),

catalase®} GSH-Px2] &4-2 Table 4¢] Yetl s} GalN
FEFQ T R FH e} SOD, catalase®] &Ado] zhas)
oo KFB% oleandlic acid®] §o37-& tix=T &&=
Al XA 3 o} GalN @55 vl& 355t 53
momodin Ic 30-GaIN+-2] SOD #4-& tjx2F o 7147 &
7}t i, KFM 200-GaINT-2] catalased] @42 GalN &t
E5o 7o vl ksl ot BAA fo42 2 &+
sislch GSH-Px &4 -2 o273} ») 58ko] GalN @554
TollA oAl A4S B3, KFM 200-GaINT, KFB
200-GaIN+3} oleanolic acid 30-GaINT2 tEF 5l
£ A A B3 o} GalN @55 7o) vl s 23] $r1et
93 3, 53] momodin Ic 30-GaINT- &l 717 A 3] &
=ik

A Al ol = oxidative stressoll 21 #] AA3E free radicalel

1} peroxide?] 5-2H-4-S *]%]3}+= free radical scavenging

systeme] &3} 9lo1(47) 2] 71A] &AL 2 A A
2 153 4 gl e ojul gk f4lel 2 s) free radical
generating system¥ scavenging system Alo] 2] E-73 o]
ZgElo] A wolli= 22 9] &4, Uk A5, AU 2 3
53 o] ofy] 71A] H3h4-& fFghela §oh(48). Free
radical scavenging systeme & SOD+ A Alo| &4 &2 <l3}
o MAF superoxide anions H0:2 AFA 7= E4F
AA R S ERA e FoJsle AAFE dholr) EF cat-
alasex AW A] uke] 2}g-4kst F f-7] 89 Abst2 A7)
 HOr S H08) O 2 a3t F-5-31 A7) radical scav-
enging enzyme(49)e]t},

GSH-Px+= cytosol®} mitochondria Wol] &A1} 848
Al A A AEst e} HoOp7t o 0.7 = AbsE &Ako]| Hhel sl
Azl o]l QL Fa3r} GSH-Px+ catalasest= 22
AZN A HoOB T obel [ A F4kete] #35 &o)5)
o] &Ag Az B F83 g IHB0).

ojAre] Az 2 & uf KFM, KFB2} oleanolic acid & &3]
momordin Ic2] Fo§7} SOD#} catalase 48 Z7+ A A ox-
ygen free radical®] A4 & A A A7) 3, 2715 GSHE 713
2 3}e] GSH-Px7| HoOp2F A1 A 4ALSLE Ao 24 7F
&4 A e nIstE AoR Atsdd

Q o

x| B-2H( Kochiae Fructus)el B=lZA €4 24 9 7h&

M= d S AT FH 2 AYPFE A¥A F
ATFFA% F GaINo.Z 7h&Ag fdsled 9 ¢
o] Ays}stz] wshs #asla free radical®] A3 A
sisAL A mlAE ddE HEY Ane g
. GaIN §5-5Fo] 7-& d) 27 n|3le] ASTS} ALT7}
7}l 21}, KFB, oleanolic acid, momordin Ic 5o i)
GalN H5Fof 7o vl&] §-203 s v 14z
21 9] XA A3} ghef-2 GalN ©HE-Fof o] 2o~} v
stod Zrtaled s, KFM 200-GaINT, KFB 200-GaINiT,
momordin Ic 30-GaINT-7} oleanolic acid 30-GaIN+-& of
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270l Pl A A Z819g 21} GalN 550 7o v] 3]
3] Zastdnt XO, A0 AL 2T o) GaIN &5-F
o} Foll 4] G208 e 2 Zrlatgl e, KFB 200-GalNT-, mo-
mordin Ic 30-GaIN®# oleanolic acid 30-GaINT2] X0}
A0S #4L GalN @5 FAF R} A vebgrth 21z24
%9 GSH %+ GalN @55« 7o] dz2T us} A4
3] 7}48l9d 31, KFB 200-GaIN+ 3% oleanolic acid 30-GaIN
F& GalN ©5Fo] 73} A 2718 ¥4 77, momordin
Ic 30-GaINT-& s ol 7HH A 3 85 2ot GalN %5+
79 ¥ -GCSe} GRE] &A-2 dj &7 v|ste] {23 3
22 3.9 3, momordin Ic 30-GaINT-2} r -GCS®] &A4-&
gz Foll e v A A Batg 2] = GalN F5-Fof ol v] 3]
2} skA AN =gt KFM 200-GaIN-, KFB 200-GaIN+,
momordin Ic 30-GaIN< 3 oleanolic acid 30-GaIN+2} GR
ZA L GalN HEFoFu} F23 $7HE 24k GST
AL GalN 55 Fo] tf 2ol vl sle] A3 e
vl a7, KFM 200-GaINE, KFB 200-GaIN<Z, momordin
Ic 30-GaINT3} oleanolic acid 30-GaINT-& &7 55l
= Zul Aoy GalN 5o inc) SAH 2 {203 &
712 28 4 9o}, SOD, catalase @ GSH-Px9) &4
& gzl vt GalN d5Fo oA FaE By
SOD$} catalase B4 -& KFM, KFB#¢} oleanolic acid2] %o
2 GalN g5 2o uct &4 ey} 3] momordin Ic
30-GaIN¥-2] SOD &4 Wz 7FA /M= slch
GSH-Px2| 342 KFM 200-GaIN+*, KFB 200-GaIN+#}
oleanolic acid 30-GaIN#-& 7 $Foll& vlx)#] £3}
Aot GaIN 2H5Fof ol Hls) dA3] F713k4
momordin Ic 30-GalN+-& | 7o 712 A| Z7F= it o]
2y Adg 3l ¥ o AR-A2 48 $-2]% momordin
Ic7} GSH 558 F7H1712 f44kA di5A o Fest=
F40] A S S/ 024 GaINS. 2 Q17 kA& ¢
HA 7= Aoz At E]Alc
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