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Effects of Ethanol Extract of Prunus mume on the Antioxidative System and Lipid
Peroxidation on Ethanol-Induced Hepatotoxicity in Rat Liver

Jung Hyun Lee, Myung Soon Na and Myung-Yul Lee®
Dept. of Food and Nutrition, Chosun University, Kwangju 501-759, Korea

Abstract

To investigate the antioxidative effects of Prunus mume ethanol extract on the ethanol-induced hepatotoxicity in rat liver,
Sprague-Dawley rats weighing 120~160 g were divided into 5 groups; normal group(NOR), Prunus mume ethanol extract 200
mg/kg treated group(PME), ethanol(10 mL/kg, 35%) treated group(ETH), Prunus mume ethanol extract 200 mgkg and
ethanol treated group (PML) and Prunus mume ethanol extract 400 mg/kg, and ethanol treated group(PMH), respectively. The
antioxidative activity in vitro was reduced in order of EtOAC) n-BuOH) n-hexane) water) chloroform fraction. The growth
rate and feed efficiency ratio decreased by ethanol administration were gradually increased to the adjacent level of NOR by
administering Prunus mume ethanol extract. It was observed that activities of catalase, superoxide dismutase(SOD), xanthine
oxidase and glutathione peroxidase(GSH-Px) of liver and alanine aminotransferase(ALT) and asparate aminotransferase(AST)
of serum were elevated by ethanol administration. Besides, Prunus mume ethanol extract markedly decreased elevated activites
of catalase, GSH-Px, ALT and AST, except in activites of SOD and xanthine oxidase compared to ETH. Also, the depleted
content of GSH by ethanol was increased similar to NOR level by administering Prunus mume ethanol extract. These results
suggested that Prunus mume ethanol extract has a possible protective effect on the ethanol-induced hepatotoxicity in rat liver.

Key words : protective effect, hepatotoxicity, TBA-reactants, antioxidative activity

M B

W SV (Prunus mume Sieb. et Zucc)y= Av) FH(Rosaceae)ol]
&3l JEEANELR o] YR duE njiolz} 3otk
iR F79 ARG TEAY IR E deiH e
o g, T 2 dE S gy Bxse] ivhi-2). g
wRel Z(WislE)e BFESE QU wol Y Fdd
AMe dd B wigE A deln dlon Eg wiA
FRE Y muin2e AR 52 g gRsln
dhey ANFoEA Y, HEIE, A857 ¢
3) 59 aHr} dokste] TIzteko 2 A 9 Ol%*
I Qi mjae dE2RE dgA, &,
7+ AFSE EEY gom Y il
oA s 2 3@ T, et
] 5& 14, NZ, AR, 35,
thate] kAl de] o} §-E1

-

1

L3
-~
=

>

e
2%, 4%

ATHS). ©l(6)

TCorresponding author. E-mail : mylee @mail.chosun.ac kr,
Phone : 82-62-230-7722, Fax : 82-62-225-7726

oXx ol

= malic acid
714k E’é«l 1(9)—— “}Véﬂr%gl &1
benzaldehyde, terpinen-4-ol, benzyl alcohol, hexadecanoic
& 2ad o A A2 10 S0 WS} o
ot Sl Sa2, dap Fol sasl 443
7 2 fe opr|=aky t‘ﬂﬁ}g #j(12) Fo] w4

gt 71‘” 8

Q& X(14-15)

B
(16) 5o 435 3 Aol
n2sgen,

A7) o] in vitroo) A wjA
3H3) Fo] ujalel ikslEkAg
B A7k BRasn gt gy

F Asol #F AAAY 7= of
o TR Shasl A A
Mt— wout Az Fus 715 she

Aot WE7IZ |, vitamin E Fo] F3

o
e
?i,z.
offt
flo
=llﬂ=‘
mz.‘
o
of
4 o
01
i

H#H4L

L0 =

& o fo (m
g ol HU
EL

O

Z}

e e
o |

i
o

fol gov
I :io

rlr o

3o
=

MR N o B Mz oo Hroro K

re o
N

=2

=)

!

filo

l off
o%
o
=

rS ot off

FF



=)
A5 e Pz FagasAzAe ARkse AX
. g 97 7o) HxE

MR

ol A (Prunus mume)-S 20023
A A R Y A5
AHSEIAY AIRE dEEER FF 2R
%Z%3}4 n-hexane, chloroform, EEOAC ¥ n-BuOHZ AS5E
g - 23k 7 2388 45T $8230lA] rotary vacuum
evaporator2 WS AAT F AYFFL JEAA
Rancimat 676(Metrohm, Swiss)Z 3Hitslel g ZAsle A%
H) 3L tHTable 1). Antioxidant index(AD)E Z} 288 7}
& AP FErI0E g2y fE/%eE U e
Z FeAoh

tlo d

ré
ot
:
)
9'15
ki
.:

2,

Table 1. Compositions of experimental diet

Groups Diet Composition
NOR" basal diet”

PME basal diet + PTL”

ETH basal diet - + EtOH”
PML basal diet + PTL + EtOH
PMH basal diet + PTH” + EtOH

"' NOR : normal group.

? According to AIN-76 diet composition.

YPTL : Prunus mume ethanol extract (200 mg/kg, b.w/day).
“FtOH : ethanol 35% (10 ml/kg, b.w/day).

S PTH: Prunus mume ethanol extract (400 mg/kg, b.w/day).
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AZF 120~160 g A= 2] Sprague-Dawleyrd] &4 FHE 1
FU  IPMREIIDE HEAT)RL  dIY
(randomized complete block design)©.2 3 #9 100jg]# A
Bl AYTNOR), B2 oEEESE 200 mykeFAP
(PME), &372597(35% ethanol 10 mL/kg, b.w/day, ETH),
931(35% ethanol 10 mLjkg, bw/day) B w4l eLEEE
200 mgkg WEFAFPML)I L2L(GB5% cthanol 10

ml/kg, bw/day) % wf4 NSFLFEE 400 mgkg HFA
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ml/kg, bw/day®] $E02, wd JELFEEL AuAY
EYQE 39 AF kg F 200 mg ¥ 400 mgo] FHEHT
)i &3iAA 653 ArFEAstAT A8
529 AHE BEIUA AF L 157Y HHo 7, o)
HFE 29 Hoz S om, AHS7IzEY A

FE FYNTY HolgdAFon Yo 2 AdFY A
o) & -&(feed efficiency ratio, FER)-& AXH3}Act A EE-Lo
Az A 16412 Bt ARl & diethyl ether ©}3 3t 7
FHOZRE FAE AHEPen, He HEEA 09 %
AE AhF=E Fo} de g9 € Ve EFS AT o
A2 FEE AASY FAZE AT F -70TY deep
freezero]] RFSIAA i G4 A AMSHAT 487
et nEAE 9 EL AREo) HHAEE si9oh

(lo

£ o

oo oy du

1o ofy

Table 2. Antioxidative activity of each fraction of Prunus
mume ethanol extract on soybean oil

Fraction” P’ AP
control 783 h 1.00
n-hexane 939 h 1.20
chloroform 782 h 0.99
EtOAC 1120 h 1.44
n-BuOH 1090 h 1.40
Water 807 h 1.02

UPractions were separated by separatory funnel.

?1P: Induction period (hr) of oil was determined by Rancimat test at
110TC.

YAl antioxidant index was expressed as IP of soybean oil (control)
containing various fraction.

ZF 23 1 g3 4u) 2] 0.25 M sucrose buffer(pH 7.5)2 7}
3ted W Watoll A ultra turax homogenizer(10,000 x g, 28)2
upistgct o] whajle] YX= thiobarbituric acid-reactants
(TBARS)%F ZA¢] AM&3t5 vmAe 4T, 600 x g oA
104230 dAEeste] 3 g vinps FE AAS § A
Mg 15000 x golM 2087+ 4lE2l3le]  superoxide
dismutase(SOD), catalase, xanthine oxidase % glutathione
peroxidase(GSH-Px) &4 & o] 4oz AMSIETh €4
& Eg]3le] alanine aminotranferase(AL
transferase(AST) &-A4-& A3t Hh

2! asparate amino

%2 2] xanthine oxidase 4)-2 Downey 5(21)9] #+
¥ SODE AL Crapo 5(22)9] W, catalase®Ad L Aebi(23)
o} wb¥ GSH-PxZA L& Flohe S5(24)0] Wl og =A3Y
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o} #alk3lx)d $hFS malondialdehyde 35 thiobarbituric acid
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ASTZE A& Reitman- Frankel WHQ27)o] 9&te] ZAE o}k
Aok kitg AMste F8Hsch

ST e U AHZTe| E7A2)

%"—',‘ Zeo] A Lowryse HE8)Ol F3te] bovine
albumin(Sigma Fr.v)& EFFOE 3o A8 o,

% A= SPSS Packages ©]g-38le} HPTY B + XE
QAE BASIEeH BAA fo4d AL dduiA 4
£ Ad(one-way analysis of variance)g 3§+ 3 p<0.05 G50l A
Tukey(T) test& o]-8-3te] 43 #AA3ch

24

24 |.I:1I 31_;':#

||

of

Zt 23519

7+ 23 FARSIE 2

—"1T1T o

0

Soybean oilo] tha WA L FHE BHY P8
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Table 3. The growth rate of rats with alcohol and Prunus
mume ethanol extract

Weeks Growth rate”

Gops\_ 0 | 2 3 4 5 6
NOR' 0 1309:0006™ 13640017 14%:0014' [59:005F 171110018 1918:00°
PE 0 L1008 1240010 133:006F 14750018 1560:007% 1730008
ALC 0 100:005 1059:001F 1091:00%8° 1208:0014° 1249:0051° 1265:006°
PML 0 LI0T:0017 11810019 12640018 1318:0.085° 13940031 1367:005°
PMH 0 LIMA0IS 125:00%° 133:000 13324093 1460031 1450:0086"

" Growth rate (W1/WO):Ratio of the body weight (W1) to initial body
weight (W0), Values are mean = SE. of 10 rats per each group.

? See the legend of Table 1.

® Values with different superscripts in the same tow are significantly
different (p<0.05) between groups by Tukey(T) test.

Table 4. The feed efficiency ratio (FER) of rats with and
Prunus mume ethanol extract

Groups
Conte

FER”  0.137:00057 0.138:0008 00740018 0.12240005 0.134:0014°

USee the legend of Table 1.

PFER (feed efficiency ratio) : The total amount of weight increased/the
total intake of food. Values are mean +SE. of 10 rats per each
group.

*Values with different superscripts in the same tow are significantly
different (p<0.05) between groups by Tukey(T) test.
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A3 Ayl Table 58 Z2th ALT3HA oA, PME(22.98+1.73)=
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Table 5. The activities of ALT and AST in serum of rats
administered alcohol and Prunus mume ethanol extract

Enzyme 6 weeks

activitis ~ NOR” PME ETH PML PMH
ALT 27410230 N®:178 3694120 27.0:19F 26841065
AST  IB67:46F 119901568 158741897 127.56:845 12574421

See the legend of Table 1.

PKarmen unitymL of serum.

Values are mean + S.E. of 10 rats per each group.

Values with different superscripts in the same row are significantly
different (p<0.05) between groups by Tukey(T) test.
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oy ¢3EF wd dEeFEES HIFAT FPML
4807.00+279.2, PMH 4698.00+300.6)}-& ETHo|| vls}e] &4
FJAUA AsA AT Catalases ThE-E9] 2] Zx)
< peroxisome(d3)oll A} HO-E FEAS H
HO; 7kl whe 24 &43 Wolste azphalon,
GSH-Pxell vl&] Kmgte] 7] W&o HO:Y F=7 &5
w 2 Z23cH4546). B AT ai—%$°4i catalase
gg0] AsE AL 09 22 feElgtdd Aol S/
RAog AztErh. SODEA]S ETH(3024:193)7} NOR(2241+
2059 Hlste] AE9T PMLIE PMH(26.5241.97, 25.40+
156)= ETHO| ulsle] Ast= HAYou fo4ddle Wi
el Al E8tlh SOD= metalloenzyme© 24 355 019)
= 540 2(Cy, Zn, Mn ¥ Fo)o] FF{d| me} FEHH, O,
7} & Ao AAE wolgo EYM 4k3lE  superoxide
anion(02)Z hydogen peroxide(H;0,)2 HAZA|F)|= 02 - 2A
FATHAT). B AddA ETHe] SODEHAo] NORY| Blahe]
HAAE A5H Ae 47 LF A2 Z7}9 oxygen free radical
E A e Ady A eE AZ4EHY o] 842
4 AEEFEEFAZ AHUTE GSHPxY A2
ETH(421.90+43.66)7} NOR(327.80430.39)o] H]3}e] g-olF o
2 A+Hon PMLY PMH(375.1046091, 342.30+49.93)
YZEFAZ A5E GSHPEAHS FAF 2HsA A
StAZTE GSH-Pxe Axd# AHEAIN] EA)5H7]e A
AellA 4" H09 &7 dapHog 243t Km
gol W] Wi B9 &7t #E wex Fge =
3 selenium(Se)& 3k FAEIA BAEAM  AUdA
NADP'E HA5EA 23t glutathione(GSH)E 218l &
glutathione(GSSG) ¥ & &)1 7|e} #itelEg A4dshe vt
8% ZvjstoEN X329 FAEE &8 BAEn AaE
< 353k Eaolth4s). ol4 A/4dd GSSG= NADPHE
A A 2 glutathione reductasedl] )3}l GSHZ &gxlo] )
o]g-gct o] W) AH&-¥ NADPH=

T2 hexose monophosphate

Table 6. The activities of catalase, SOD, XO and GSH-Px
on liver of rats administered alcohol and Prunus mume
ethanol extract

Enzyme 6 weeks

activifes NOR” PME ALC L PMH
Catalase” 478900643097 4188.00:2713° 6874.0065096° 4807.00:219.7° 4698.00£306”
SO0 4107 04085 02U 6P B0
XO" 298218 26653612 434500 4005900 &8l
GSHPO  780£03F 3105541408 4219084366 ISI0:6091°  M230:499%"

" See the legend of Table 1.

2 imol/min/mg protein.

? Decreased H,0; mol/min/mg protein.

¥ mUjg protein.

% Decreased NADPH mol/min/mg protein.
Values are mean+S.E. of 10 rats per each group.

9 Values with different superscripts in the same row are significantly
different (p<0.05) between groups by Tukey(T) test.
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Table 7. The contents of thiobarbituric acid (TBA)-reactants
on liver of rats administered alcohol and Prunus mume
ethanol extract

Groups 6 weeks

Content NOR'  PME  ALC  PML  PMH
Thiobarbituric acid
(TBA)-reactants

D See the legend of Table 1.
Values are mean = S.E. of 10 rats per each group.

? Values with different superscripts in the same row are significantly
different (p<0.05) between groups by Tukey(T) test.

609:024° 5611056 971042 946:030° 9.042044™

A g At mxe 9% 75

of & 7} %% & GSHYZFL Table 83}
2t} GSHE glutathione-S-transferase 9 GSH-Px¢} 7+ X
o] AkgtA AE &) uigh BojRe-S vehlle 849
NAZ ALRET AZY 2AIeET olEF AA, o
=23 4 g A F g AEss Fdde £4%
EZo)t56). £ Ao GSHEFo] PME7H54.21+1.89)
NOR(50.34+2.10)0 Hl3lo] Z7}2 el ETH(30.54+
1.85)= NOR| Hlgtd foj&oz ZAaHAed o die
GSHE 7122 #4844 E AAsRe GSH-PxEAlo] 7}
Ho] GSHYt ARFogA A" Ao oAAAY, ¢AL
7 A AELEFEE HEFAT(PML, 47.56+2.56, PMH,
48.89+2.46)0] YZ-ETHE F g ETHO Hlsle] GSHEHEo]
FAGUA FTHERT 1 FEFo] A ZHIA HA
<, o] AFe wjdd AFEFEI0] ¢IZL] st A
AE H0, 5 free radical-S AA3l GSH-Pxe 257} &
oJFLo 2 GSHe| Amgo] FojEo Uehd 2z oA
Ak, ¢3Lo) 3 7 2S5 GSHEZE 7ZHA7]|Hd
dalMe otdz FAstA H3A Ae 2o} Videla
TONY FAAME g2l 3 A4H F4tsix"o] GSH
o} wkg3le Atslgo A GSHE o] #HAd ZHeg R
At 23y mjd oAegEFEEo) ¢ILFAR #ad
GSHES °F 0%A= F7HA BaA]
=

WHE VA Sgtee %mEel 9% 1 4% GSH
B} Za71el it oHE B8 BA A
£ ggtougngd gg 2 2459 GSHIHS 247
Aol e oHE B WA UAE Bgrort o
9 2R3 £ A9 2% Tible 73} 8¢ AZA BA
AATBHSHY GSHYGAO O S4B BAT 98
@ % gl

Table 8. The contents of glutathione on liver of rats
administered alcohol and/or Prunus mume ethanol extract

Groups 6 weeks

Content NoR® PME  ETH  PML  PMH

Glutathione (mgfg liver) 50342107 5421185 30.54185° 47.56:256' 48.89+2.46

" See the legend of Table 1.
Values are mean * S.E. of 10 rats per each group.

 Values with different superscripts in the same fow are significantly
different (p<0.05) between groups by Tukey(T) test.
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