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Effects of Herbal Extracts on Serum and Liver Lipid Levels in Chronic
Ethanol Administered Rats

Mok Kyung Kim, Yong Hyuk Lee, Sun Hee Hyun and Se Young Choung”
Department of Hygienic Chemistry, College of Pharmacy, Kyung Hee University, Seoul 130-701, Korea

Abstract — This study had been done for the investigation of the effect of Vitis vinifera extract (VV), Schisandra chinensis
extract (SC), Taraxacum officinale extract (TO), Gardenia jasminoides extract (G]), Angelica acutiloba extract (AA) and Paeo-
nia japonice extract (PJ) on fatty liver and hepatotoxicity which was induced by Lieber-DeCarli ethanol liquid diet. Male
Sprague-Dawley rats were randomly divided into eight groups: ethanol diet (ED), normal diet (ND), ED+VV (100 mg/kg),
ED+SC, ED+TO, ED+GJ, ED+AA, and ED+PJ (300 mg/kg/day). Rats fed liquid diets for 6 weeks showed remarkable
increase in serum and hepatic lipids indicating the onset of alcoholic fatty liver. The increasing levels of GPT, ALP activities
in serum were observed in the groups fed with alcohol-containing diets compared to those of the ND group. The VV, SC,
TO, GJ, AA and PJ groups were decreased the levels of triglyceride, free fatty acid and total cholesterol in serum and liver
and GPT, ALP activities in serum. Therefore, they can be utilized as a health functional food or new drug candidate for fatty
liver and hepatotoxicity which was induced by chronic alcohol consumption.

Keywords [ fatty liver, hepatotoxicity, Vitis vinifera, Schisandra chinensis, Taraxacum officinale, Gardenia jasminoides,

Angelica acutiloba and Paeonia japonica
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59 Bds AME3lo] AFEES] 858 v I78 vk ¢l
ToE onf ofz] ATl 2 RS gt 55t
B AT e JAAE F Vitis vinifera extract(VV),
Schisandra chinensis extract(SC), Taraxacum officinale extract
(TO), Gardenia jasminoides extract(GJ), Angelica acutiloba
extract(AA), Paeonia japonica extractP)S 71 AP L &}
Stk

¥% 4 FZEE(Catechin 25%)> 52 procyanidinss 2+
atx Qe 7 F F71 ¥+ procyanidin® (+)-catechin®)
th12 e8] 2259 procyanidins et E D), 319 ¥
ARZ] st R gl §AF, guloln, FUH], @
Holg 28-S 7= o B QX

Qu|RK(Schizandra Chinensis Baillony= Z33H Magnoliaceae)
o &3h= APEOFE 7HR s Ago] 9lom At Q] FH el
FoARe o W5 FXFgo] Qlo] EF F2 TALE A
SHAZ1aL 3 AEE AT okETAL A4S FX A
7)9, 29 Az v} Qloka gelA Aok Hikino ef dl.
& Quiate] zHER S Ago] diste] Rasiglon® o] 52
43 5ag0 thsle] Basiict.

EFY Taraxacum officinaleyS =33 Compositae)°l] 551
thadxs 8, A, 18 5 Al a3l e Ao
2 gAY

XA AU 3 Rubiaceae)oll £81e X AW (Gardenia
Jasminoides Ellis) == 7|6} T5AE2 Aset 1S D)
A7) FEATES TREHE Aol fRE dF M Y
FeAEHE FdAET, 83 9 XA ga 59?9
B2 A2 e AAZRe] #at AT So| ik

e vlv el S tha 2207 7 ofF dFEE
Holsol B3t A7 Faksls,® Aol © Fopgn
of #3t A7 Fo] FUellA] o]Fo A Yt

ek vvobAn| i Ranunclaceae)| &3H thad 20
2 1 AN UiFt ATRE F2 i vitroolld] FAEER
T Az} zfoke] Pak3) gAde] $E Ao B uEgl B0
TS ZeprE|R Y AL 4 £ fuf) FEE0] nEH HE
2oz 7 A FHAHES A7 A3t B
(/)\’]\]:]_.41)
waba] 2 A= A8 F ) Lieber-DeCarli ethanol diet
o] g3t FHF o R CeheS FTHEIEA FF2 HAEE
Folgto] 152] A7 1elx e Al njAs axke)
& oAl &94F vlus)] B3zt sl
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Az8 @u|AK(Schisandra chinensis, SC), 33 (Turaxacum
officinale, TO), X XK Gardenia jasminoides, GJ), &7 (Angelica
acutiloba, AA), 2 Paeonia japonica, PN 735A17 F4
&t ZH2te] Algel SHT 10815 71 v 71 BEeA GJ
T 60°CellA] 5AIRE, YA HAE-L 90°Cellx] 4x13H4 23] &+
Z£3 & oj3slo] AE3) 7587 (rotary vacuum evaporator)=
AbsEsta 52 Azl AlEE 2A 33lth 4 A
=52 SC9 TO= 40%, GJ&= 29%, AAE 54%, P 34%%
o}, TEMN FZEE(Catechin 25%, VV)= @gtelulgola] ]
3I3iTt.

AHER ¥ AN

AHERO 573 140~150 g2 Sprague-DawleyAl 7% &
ZE Orient Inc.(Seoul, Korea)olxl 7lsl5.on, 24+2°C, &
T 60%2) 32, 5 FA7E o Sl AEA FAelA 1B
EE 1570 #3417 F ARSI AT & ST (N=8)2%
677 A 2lolg Fofsl T EAS A=EPEA FAle] 42
9] NEE ATF 3P UERES EF20] WEA ¥ 4
o)E FosuA ANEF HE FTHFTE BT Folsiith A
T2 Table I} 2o, Alg Fof 83 ED+VVi 100 mg/
kg/day, A A8 FoiF-E 300 mg/kg/day O 2 Foisl3ich
A8 2o|= Lieber-DeCarli Rat liquid diet?2 AMg3lgla mid
2o} ZF Aol zABIP o 1 24 Table e} #t}, o]
Aol 1miF 1keal/ml®] €92 39 F UES AR
of|ekg- A o](ethanol diet, EDy= A4 35%, B4 11%, ©ria
18%, “leh 36%= A=, thZ 2ol(normal diet, ND)=
A 35%, FA 47%, GHE 18%% TIEJT EDYS & 4
F 5 e RNE T EFol 36%1H, NDT-& o]l 3
Pl dE maltose dextrin® ® thX|818ic}. EDES A2
49 ERF ofehEe] g MA3] EEwA] FeAIZ] F 5UFE 6
FTRE= F 2lo] de] 36%e) sl oeE-g 333l
2ojare wid, A AFAel 2% AT ARl S5319dch

Table I - Grouping
Group (N=8) Dose

Normal liquid diet (ND)
Ethanol liquid diet (ED)

ED+Vitis vinifera (VV) 100 mg/kg/day
ED+Schisandra chinensis (SC) 300 mg/kg/day
ED+Taraxacum officinale (TO) 300 mg/kg/day
ED+Gardenia jasminoides (GJ) 300 mg/kg/day
ED+Angelica acutiloba (AA) 300 mg/kg/day
ED+Paeonia japonica (PJ) 300 mg/kg/day
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Table II - Composition of experimental diets (g/)

Ingredients Normal diet Ethanol diet
Casein 41.40 41.40
L-cystein 0.50 0.50
DL-methionine 0.30 0.30
Corn oil 8.50 8.50
Olive oil 31.10 31.10
Safflower oil 2.70 2.70
Dextrin maltose 115.20 25.60
Cellulose 10.00 10.00
Choline bitartrate 0.53 0.53
Xantan gum 3.00 3.00
Vitamin mix® 255 2.55
Mineral mix” 8.75 8.75
Ethanol - 54.51

JAIN-76A Vitamin mix provided the following g/kg mix: thiamine
HCl, 0.6; riboflavin, 0.6; pyridoxine HCI, 0.7; niacin, 3; calcium
pantothenate, 1.6; folic acid, 0.2; biotin, 0.02, Vitamin B12
(0.1%), 1; Vitamin A palmitate (500000 IU/g), 0.8; Vitamin D3
(400000 IU/g), 0.25; Vitamin E acetae (500 IU/g), 10; menadione
sodium isulfite, 0.08; sucrose, finely powdered, 981.15; Dyets,
Bethichem, Pennsylvama, USA.

DAIN-76 Mineral mix provided the following g/kg mix : calcium
phosphate, dibasic, 500; codium cnloride, 74; potassium citrate:
H,0, 220; potassium sulfate, 52; magnesium oxide, 24; manganous
carbonate, 3.5; ferric citrate. 6; zinc carbonate. 1.6; cupric
carbonate, 0.3; potassium iodate, 0.01; sodium selenite, 0.01;
chromium K sulfate, 12H,0, 0.5; sucrose, finely powdered,
118.03; Dyets, Bethlchem, Pennsylvania, U.S.A.
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H4 9 triglyceride(TG) X total cholesterol(TC)¥} HDL-
cholesterolIDL-C) &S F4AZ o] 83t ¥4 kit(Asan
Diagnostics, Seoul, Korea)Z W4 21231, G349 free fatty
acid %2 enzymatic ACS-ACOD® ol ¢J3t NEFA-HR kit
(Waco Pure Chemical Industries, Japan)® =4 stict. 749 =
AFAL Folch 59 WPo g 48 &3 § 3} g
W eR A4k % alanine transaminase(ALT)+&
Reitman-Frankel] | 2]3F 24 kit(Asan Diagnostics, Seoul,
Korea)s AM2-3121 11, alkaline phosphatase(ALP)= Kind-King#]
o o3k B4 kit(Asan Diagnostics, Seoul, Korea)s AM-815ic}.
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B Ao Al dag Aol AFE & FHedA
1 sha A, FAlol AUzl tigt oy 7] HdE

AEE AT B8 &, AF
718k 2F 100 g & AL HEl(Liver index)E Table IO
AABIIT), AARFe) NDikol 318.7+30.7 g&l Alof| vls) &=
EDT-2 2663127.1g0% G080 R Zasigitt

)5 ]}q }qo] /\4_74&4 71—Aﬂ, o
|5 Tag s Baugh Ax)Feh

Pikaar 592 ¢47& AFH2 A3 A5 «1 g FE, AR
A offfx) 2} Z4m) 5o

%”% oflghg Aol&
BERE E
Liver 1ndex(L1ver/Body we1ght)81 748
st oF 22% F7kslo] fojFl Afols HehfSit ol €2
&2 5‘*0] 7AAE Zafste] TRl AL, hiE, R
oz AT o] FTFELY] Mo R AlRH
Fol7 EDTe) el ks AEE Bilon
ED+VV ED+SC, ED+TO, ED+GJi-S &322 Foi2 215}
71 A A o® FRAaEe] AArET AR

A triglyceride ¥ free fatty acid &&
WM AR) ethanol®] AF ol @ 2724 AP Fiee
ethanol tirtel] 2jsh xike] 2|&4Q1 Fa3ch, A4kl &
A& wiishes wel FYS7ER <13 acetyl Co AR

Table III - The reducing effects of herbal extracts on body weight
and liver index in ethanol-administered rats

G Body wt Liver index
o © @BW100
ND 318.7+30.7% 2.72+0.18%
ED 266.3+27.1° 3.32+0.352
ED+VV 271.4+454 2.69+0.09°
ED+SC 281.3+31.2° 2.99+0.24°¢
ED+TO 290.3+33.7 2.97+0.23%
ED+GJ 288.8+14.7% 2.94+0.24°%
ED+AA 283.3+31.8% 3.25+0.32%®
ED+PJ 276.0+26.3° 3.09+0.11%¢

Values are mean+S.D. Letters with different superscripts in a
column are significantly different (P<0.05) among the groups by
Duncan's multiple range test.

Liver index=Liver/Body weight.
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Table IV ~ Effects of herbal extracts on the serum triglyceride, free fatty acid, total cholesterol and HDL-cholesterol levels in ethanol-

administered rats

TG (mg/d) FFA (uE¢/) TC (mg/d) HDL-C (mg/d}) HDL-C/TC
ND 39.23+5.77% 0.50+0.06° 52.05+8.86¢ 42.93+11.59 0.85+0.30
ED 70.77+10.59% 0.65+0.03 78.24+13.52%® 3552+11.28 0.460.13
ED+VV 44.94+10.75™ 0.52+0.09° 63.69+10.15% 37.04+4.46 0.61+0.08
ED+SC 36.99+6.73% 0.55:0.08" 66.25+7.36 39.82+6.47 0.63+0.16
ED+TO 51.53+10.35" 0.55+0.07 69.57+8.89° 49.60:£7.62 0.64:0.07
ED+GJ 34.85+5.87¢ 0.57+0.06° 58.26+12.84 39.16+12.22 0.65+0.18
ED+AA 53.17+8.67° 0.54+0.03° 80.97+12.22° 48.31+7.26 0.60=0.06
ED+P] 46.66+7.79™ 0.55+0.04° 79.51+10.70% 43.92+5.60 0.56+0.07

Values are mean+S.D. Letters with different superscripts in a column are significantly different (P<0.05) among the groups by

Duncan's multiple range test.

) ST BE 7AEEe] 402 Q1% triglyceride®]
H] Aof} Fo] Aglo] Ho| Ay Hojxrkn Leix Ytk 65
B LTE Aol A F, dF TGS} FFA T2 Table Vo]
A8

UFLe] A7) FAR A Aol o] Wt} ojE A
2 Z3}, TG EDTol NDEoll uls) oF 44.6% 718190
FFAS TG} 22 73 vehfio] EDFo] NDofl visi 42
2o 7 23% F7I8Ith ol 7|7 EFE L) Fo7) Ay
& otk BuEd fAks. 89

ofe] 7H 9] HAEES] Fol: 43 o] FoF g ¥
obzl TGS =& dA3] W39ow, 53], ED+SCTH
ED+GJ NDFELZE 7h439t). =3t FFAS] 3% 2E A
B Foj-g EDT) vld] W3tor BAFo% S QA 7
BN

83 total cholesterol ¥ HDL-cholesterol

74l TC 9 HDL-CS] 32 Table Vol #A13IIth TC
9} 7%, EDT-2 NDoll v)3] ¢F 33.5% 3718k, ol 3
71t dzge] Fo7t 4 TC 718 $3Ith: Pikaar ef al.
o] A7}l Yx1eFY Barona of gl YTFLES A7 HH &
W ZEAHE PR 2o olde] AA i3} dHe 2
AAHZ0] Zrtettn B st Alg & YV TO, SC, GJ
5o oz AFE Ao] Tz Q3 Hold TCY F&
A e ERIE  %le, 1 F ED+VVE ED+GJ
< AR fAA A A

HDL-~cholesterol(HDL-C)?] 55+ S5 A354%5k9) 9
FepgRizlel, ojz] A= HDL-CO o] £ A9=
IAEFE AgEN} ok 1ok HDL-CY S7k= Z4
AHIES] A RO RS olF F7iel BT WMo Hu)
235 HDLoIA VLDL o)v} LDLE9] cholesteryl ester®] 7+
A% Q3 opy)gtt®

S U

HDL-CS| 3¢ ZE TolA feAl AlolE HolA ggko

U, ND3} A8 SojT-e EDZO] vlwale] Svlel= Aske

veldt), =3, TCE HDL-CS % HlEHDL-C/TC)2) 7-$
o= NDIo] EDFl vla] 45.9% 718151, BE A8 Fo
Tolx EDzell Bl8] Sk %S B3t

opdel AAE F34 & w, AE FEFEES W g
2 =8 A7 ¥4 F TG, FFA, TC 38 garlzon,
HDL-CE S7WA 85439 et 9es & & Asith

UEZo| X H st

Tl dF g HFE TtelA M- F4& oplshe, o
2 M AAEE 4otk 63 FF dFE Aol 4
F ¥, 2229 A WsE Table Voll AXIEIITE B3 ojri g
A FARHA 7149 TG, FFA, TCE thxel vl &=
2-2o] RojFolA Z71819Th Dutta ef ol 0L WA S5
< AF7) AEREE 2Bk o)A JAFEFe] Fodle
2 43¢ AHHAE A% SHEY HF A4, 53] 994,
methionine, choline, H]E}Y] E, Se 52| &A1zt AxE2] 2
Folgka stgch. =3 Situnayake ef ol %72 A7) AFE
879 3¢ d3E A5yl Foshs ADHY ALDHE &
5 NAD 9J&A §40]22 NAD7} NADHZ A $s|o] 7+
redox state®]] W3lE ZHFozH TGY 7 £3& 4o

N

Table V ~The reducing effects of herbal extracts on the liver
triglyceride, free fatty acid and total cholesterol levels in
ethanol-administered rats

TG (mg/d) FFA (uEg/) TC (mg/dl)
ND 2.80+0.40° 0.90+0.13" 11.38+0.73
ED 5.77+1.63* 1.43+0.12 12.49+2.59
ED+VV 347+2.26 0.90+0.26" 11.38+1.16
ED+SC 3.37+1.06" 0.95:0.36° 10.71+1.20
ED+TO 3.63+0.89" 0.70:£0.34° 11.32+155
ED+G) 3.87+1.08" 0.920.52° 10.66+3.58
ED+AA 3.92+0.99° 0.70+0.16 12.13+2.69
ED+PJ 5.43+1.62* 0.62+0.24° 12.38+2.86

Values are mean+S.D. Letters with different superscripts in a
column are significantly different (P<0.05) among the groups by
Duncan’s multiple range test.

J. Pharm. Soc. Korea
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Table VI - Protective effects of herbal extracts on serum ALT and
ALP values in ethanol-administered rats

ALT (Karmen/ml) ALP (20K-A)
ND 32.14+3.55° 24524566
ED 40.59+5.48" 28.50+7.62
ED+VV 31.74+4.02° 20.09+2.73
ED+SC 28.30+6.39° 23.99+4.90
ED+TO 32.43+2.03° 20.12+3.57
ED+Gj 27.31+5.25° 23.04+1.79
ED+AA 54.11+10.75% 27.07+5.73
ED+PJ 40.30+8.89° 2727+8.39

Values are mean+S.D. Letters with different superscripts in a
column are significantly different (P<0.05) among the groups by
Duncan's multiple range test.

L AL, Suter T AIE AF ) 8 XA A}
A ZAAQXGL s TG 4%, EDTS NDitel 1] 3]
oF 51.5% S713131aL, BE Alg Foii2 EDTl His) ZA13
o= feld A A

FFA® TGS} "X E EDT] NDIll nial <F 37% 2
Zog JIgpon BE Alg Fo{Fe ND¥H H|s:gt 415
ERden, EDFOl vl 24 oA st

2 Aol ASE A4y 7] FARES M2 TG, FFA
2 TCY ¥EE @393, 3] ED+VV, ED+TO, ED+SC;
ED+GJrolA &3} gtk Wk, AR F2E5L W3
AREE fTE 3FHY F2AA TG, FFA, TC 38 74

To=2 WL
e & 5 U

AN

&3 ALT 9 ALP &4

4 ALT ¥ ALPS] 4= Hdgle] #yass 1 34
2A7F F7RH 71s0] AstEar, 7z &do) dojugg
QeHFEY® 1 FA3l= Table VIOl AASHATH

67710 dTge] Rzl % ALT 9 ALPS] $AAE 4=
AR, ol AR EFge] Fojrt 7he) S48 A
Aoz AZP}, ALTS 739, EDTol NDTrt} 498og
FVelQ o, Al FoF % ED+VV, ED+SC, ED+TO,
ED+Gl=2 &322 A3= Qg ALTY F4AE NDTEY &4
AR AAs] Azt

ALPE €3& AFE Q3] F4R1 Aol gliAw EDT
< NDZl H|3 14% SVl er BE AR Foli-2 EDT
¥ vjwste] FHAshs S B3ch

mepA), B APolx] AMgst YAEES ALT 9 ALPS] &4
RE AAA 18 ARl fasths 21e RS

a4 B

opde] AE T E wf, B Aol ARES AAEES
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