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Effects of distilled Phaseoli Semen rubra Herbal-Acupuncture on lipid composition,
liver function, antioxidant capacity and molecular biological aspects in
obese rats induced high fat diet

Ji, Jun Hwan, Lee Jun Mu*

* Department. of Oriental Medicine, Sangji University

Abstract
Effects of Phaseoli Semen rubra Herbal-acupuncture at zusanli(ST-36), Quchi(LI-11) and Sanyinjiao(Sp-6) on lipid composition, liver
function, oxidative capacity and molecular biological aspects were investigate in high fat diet induced obese rats. Forty male Sprague-
Dawley rats weighing about 400g were divided into 4 groups according to body weight and raised four weeks with control, zusanli(ST-36),
Quchi(LI-11) and Sanyinjiao(Sp-6) Herbal-acupuncture groups.

1. Plasma total cholesterol and LDL-cholesterol showed a low values in the (ST-36) and (LI-11) Herbal-acupuncture groups and HDL-
cholesterol showed a high values in the (ST-36) Herbal-acupuncture groups.

2. Plasma triglyceride and glucose showed a low values in the (ST-36) and (LI-11) Herbal-acupuncture groups.

3. The contents of plasma free fatty acids showed a tendence to decrease in the Herbal-acupuncture groups, however in the Herbal-
acupuncture groups, the values showed no significantly different.

4. The activities of AST and ALT showed no significantly different in all treatment groups.

5. The contents of plasma f-lipoprotein and free fatty acids showed a tendency to decrease in the Herbal-acupuncture groups compared to
those of control group. In the Herbal-acupuncture groups, the values of (ST-36) and (LI-11) Herbal-acupuncture groups showed a low
in the acupuncture groups.

6. Liver total cholesterol and triglyceride showed a low values in the (ST-36) and (LI-11) Herbal-acupuncture groups.

7. Contents of plasma TBARS showed a low values in the (ST-36) and (LI-11) Herbal-acupuncture groups, however contents of liver
TBARS showed no significantly different among treatment groups.

8. Values of liver glutathione peroxidase and catalase activity showed a tendency to increase in the (ST-36) and (LI-11) Herbal-
acupuncture groups. Values of liver super oxide dismutase activity showed a high in the (ST-36) Herbal-acupuncture groups compared
to those of other groups.

9. Expression of apo-B mRNA in liver cell showed a low in (ST-36) Herbal-acupuncture groups, however expression of apo-E mRNA
showed a high in Herbal-acupuncture groups and TNF-« mRNA in adipose cell showed no different among all the treatment groups.
Expression of Leptin mRNA showed a tendance to decrease in (ST-36) Herbal- acupuncture group.

10. Histological character of liver, those of (ST-36) Herbal- acupuncture group showed a good, however other treatment groups showed

slight vasodilation and slight fat accumulation.

These results indicated that Phaseoli Semen rubra Herbal-acupuncture at (ST-36) and (LI-11) suppressed adipose tissue mass and lipid
peroxidation and increased antioxidant system.
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Table 1. Composition of experimental diets.

Ingredients(%) Basal diet High fat diet
Casein 20.0 20.0
a-Corn starch 35.0 30.0
Sucrose 11.0 10.0
Lard 40 250
Corn oil 1.0 50
Mineral mix® 35 35
Vitamin mix? 1.0 1.0
Cellulose powder 235 52
DL-methione 0.3 0.3

"Mineral mix.(g/kg diet) : CaCOs, 29.29 ; CaHPO4 - 2H:0, 0.43 :
KH:POs, 34.30 ; NaCl, 25.06 ; MgSO: - 7TH:0, 9.98 ; Feric citrate
hexahydrate, 0.623 ; CuSOs - 5H:0, 0.516 ; MnSOs - H:0, 0.121
3 ZnCL, 0.02 ; K1, 0.005 ; (NHs)s MO:Ou + 4H:0, 0.0025.

#Vitamin mix(mg/kg diet) : Thiamine-HCI, 12 ; Riboflavin, 40 ;
Pyrodoxin-HCl, 8 ; Vitamin-Bu, 0.005 ; Ascorbic acid, 300 ; D-
bitotin, 0.2 ; Menadione, 52 ; Folic acid, 2 ; D-calcium
pantothenate, 50 ; P-aminobenzoic acid, 50 ; Nicotinic acid, 60;
Cholin choloride, 2000(IU/kg diet) ; Rethinyl acetae, 5000(IU/kg
diet) ; Cholecalciferol, 250(TU/kg diet).

S0%<] AAE 677 AA TARA|Table S
F A3A50] 400g o) 058 A%
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7. AACEY S
1) m3EAEE 2! Glucose
114 total cholesterol(TC), LDL-cholesterol, HDL-

R SS
SRR IS

cholesterol, triglyceride % glucose &#-&
(Boehringer Manheim, %= <)o]]

AR 2 1 EmEY Bt A g

2) FhgRsE

B total cholesterol @ triglyceride(TG)Z-S & &
kit (Wako Co., Y E)Z o] &3] BAg )

3) M%FAlanineaminotransferase(AST) %! Aspartateamino-
transferase(ALT)

MmAE AST 2 ALTE 1 B #7047 #:(Boehringer
Manheim, £U)& o] 4-3to] Atk

4) B-Lipoprotein

= kit(latron lab.
sto] wanerdol o) wETh

,&lipoprotein%%% lipoprotein’g

2)E ol&
5) Mu#FsminsihEs(Plasma free fatty acids(FFA))

MmAE SEEEIEEEE @S V-NEFA kit (H/kBigE o8
£ o] &3k Bkl 98 WEC

6) Im#¥ Thiobarbituric acid reactive substance( TBARS)

4% TBARSY| - EDTAREH mieZH-E M
RS Folsled, 37°CaAlA 12087 12254 Buges}t Aust®
o el ofsf e

7) FFBE Thiobarbituric acid reactive substance(TBARS)

It~ TBARS®ES —E=mS HUkS Ml &
09% HEEMUKE Wikt ks AAsAT 1 &
k& 1.15% KCUKE#E 2 97 Teflon-Elvelijem
homogenizer2 Z%-3] PERESte] 10% homogenateE T+
Stk o] &£ 0.1 nl ¢ homogenateE EXa}e] Screw cap
tubeol] 23 8.0% sodium dodecyl sulfate 0.2 ml 9 20%
acetic acid solution (pH 3.5) 1.5 m 12|37 0.8%TBA
solution 1.5m & A7FslSth £ 4n7F HEE EHAE
wo o REmsle] 95C water bathell 27 1A 7F =9t

D,’?&O}Oﬂﬁ} mEe fEES 32 FREAA GH
A7 ok, 7&K 1 nl 9k n-butanol : pyridine (15:1, v/v)
(Fém%»ﬁ}z SnE 7Febal voltexstgith 1,500xgoll A 105
7 QAR & FEfi(n-butanol : pyridineZ)S #RIK
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vlsterderaA) A8 W A 2%

ato] 532 nmolAM WREE ISt M EE =
TMP (1,1,3,3-tetraamitoxypropane) & AF&-3}%1 12, lipid
peroxide 52 nmol MDA (malondialdehyde) 2 ¥ A) &}
Aok
AT

8) & Glutathione peroxidase activity(GSH-Px)

F1-2] glutathione peroxidase (GSH - Px) {2 Levander
S0 WRe) Fal BA AT M E ol A St
—ERY kS fhste] ARatkd kiks &
Mm-S AANA 0.15 M KCL A&z 37 Teflon-
Elvelijem homogenizer2 20% homogenate?} 5 =5 &R
3] 9,000xgel M 1587 9482515} o J:@‘ﬂﬁg
THA] 15,000xgol A 1A17F E¢H °M‘$al &5 Ll
< HOHES Z&e] 100200 xg°) = 3k
of AHg-stAth AAFE] A9 /mf““L 4C AR ST
o, FES FHEE stock solution(K buffer, 40mM
glutathione, KH buffer, ml % 1 Unit¢] glutathione reductase)

of ¥ol 37CoA 1057 {EiEA7l L 20 mM
NADPHZ if¥fnsted oAl 2 o BEA AT 183
15 mM t-butyl hydroperoxide & 7}3te] 1 -2 340 nm

oA 187V WE7L WAt REE #iEstAch
GSH-Px{EHE 2] unit= mg proteing 18 F<F NADPH
7} NADHZ Egfb¥E= nmol =2 Yehl it

9) & Superoxide dismutase activity(SOD)

& SOD 522 Xanthine oxidaseo] 2]3}] Superoxide
£ A3}, ] superoxideZ} ferricytochrome C(Fe*)E
ferrouscytochrome C(Fe*)E 3HgA]7]=6 o]u] SOD7t
HFEst™ SOD7} superoxided] wd] AR 3
cytochrome c®] EEEE7} WA HE RHEE o] &3
Flohe 59 WHog FEI & EEANA<
ferriccytochrome c¢9] #E°] IEHE AEE 550 nmo]
Ao30x MEeE 3R wadFR F
ferriccytochrome c9] 32 50% HhEsHE SODY] kL
lunite 8o B9 EHREES Rl At

10) FFig Catalase activity

FFle catalaseiGi-e HIESH] H‘é}@l g 02 g5 20
) 2] 25 mM KH:PO+-NaOH buffer(pH 7.0)0] 2o] 32
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8} A|7]3 ©] homogenateZ 7+ bufferZ 60ul FfifEst
% jce bath AFEj ol A ultrasonicator(Heat System
Ultrasonics. Inc., Ultrasonicf Propessor W-385)2. 1534 2
3] yHEEte] o] EH&PE Spectrophtometer(550 nm)ol| A}
Wb‘éﬁ“ HiES 3 formaldehydeS MEMAH O Z B}

2 fEEMRoZNE HHES A4dg tiohnssont
Hkan Borg)®.

11) REpAiEM TNF-« 3 fFHIRER Apo-B, E & Leptin
MRNA Expression

()RNAS| 7H 9 Fa#d
Rat®] FFlfo 25 € Total RNAfHH 2 HH8lE 01g
o FsffsHigol 1m 9 RNAzol™ B(TEL-TEST, INC,
USA)E 7}8t9) homogenizerZ #EAI 71 7004 ol
chloroform 200 & %0} 12,000rpmolA] 1587 A&
223, FREWS %713 o)7)o) isopropanol
500 W E wmste] 2 ’1‘43 T AN SE HES
T 12,000 pmofj A 1587 AAEgTE RNAVE it
L el 7<ﬂ7i0b_ mel 70% eSS ¥ol
12000rpmow 1087 9482t fifgsta e
ANAG Fol FHEAAM 3087 HRIT mEd
RNAX= TE buffer(10mM Tris-HCI pH7.4,1mM EDTA)<)|
R HiHd RNAE 280nme] spectrophotometer 2
UVIEzgel s mEzstsith AR 2 5E
Leptin ¢ ¥E|= 22U E ST

!I ::ml

(2) TNF-a, APO-B ,E % Leptin primer®] it 2 A

O TNF-a®] 452

5 “GCCATGGCCAGGGCS} 5 -CGCCACCACGCTCT
TCTGo]t}.

@ APO-B9] HEALHESIS

5 -TCAAGGCTGGTGTGAGACTG-3" # 5 -
GAGCTGGCATTGGAGTAAGC-3 o]t} -

® ApoBS| G7ES

5 ' -GAGCTGGCATTGGAGTAAGC-3 * o]t}

@ Leptin®] {71

5’ -ATAAGATCTGTGCCTATCCACAAAGTCCAG-3
"3

5 ' -ATAGTCGACTCAGCATTCAGGGCTAAGGTC-3
ol



(3) RT-PCROI| 2|5t f-actin, TNF-e, APO-B i&fE¥2|
18iE

® RT(Reverse transcriptase)

K Z7L DNA thermal cycler 480(Perkin-Elmer
Cetus, USA)Z ©1§3te) Thesh 28 ZAstalA) 4]
SHATh A2 0.5 nl tubeo] 1-5 ug9) total RNA,
50ng/nl oligodTE £ 154 2 ZA3k 70C, 1087+
#3l 3 5xfirst standard buffer2} 0.1M DTT, 10mM
dNTP 12]32 SUPERSCPRIT T(TAKARA SHUZO
CO.LTD, Japan)E 708t 24'CollA 105, 42°Cof A
50%,90Co| A 18] 22 ¢cDNAE =t

® PCR(Polymerase chain reaction)

RTol 93] @ H ¢cDNAZ template® &t] PCRE
B i35 oF. DNA thermal cycler(Perkin-Elmer Cetus, USA)
g oldste] o 22 27 st AAET &,
RS 0.5m tubeo] template DNA 50~80ng, primer
Z} 0.5M, ANTP Z+ 2504M, 10 X PCR buffer 18] 7 Taq
polymerase 1 unitZ 7{jste] PCRERS 3 50u 9
Z4BAUTE PCR cycle 2 95ColA 5E7F B
B S 95Co)A 30%, 55CoAA 30%, 183 72°CollA

TLE F 303 gy o o rpARe R T2CA 5
27 st DNA BEigafes vk

@ #EKkE)(Electrophonesis)

DNA EriS #93l7] 8l TAE buffer’t 543
0.5% agarose gel2 ‘TR IkEISHY 78St & ethidium
bromide A O Z Yefadte] UVAd &3 ¥ DNA
bandE 7A&3}F T

2 A4 Aol 25 Aol

St 3 A4 5}ed Hematoxylin-Eosin g4 & 7

SR
Ak

X N

o

8. #iatEa

BB R = SPSS package® & ©]438l] one-way
ANOVAZ S et on, & mHEie w4 4
72 Duncan’ s multiple range testo]] 2J&te] p<0.05 5
oA ATk

m & 8

1. @4 Total cholesterol
g7 e 2% HEAE etk A A
oA 171.32 mg/dlol| A 237.83 mg/dle] HEHAE
Bglon, dixel EFUF gz B B2 s
e ok 28y kA YFE e =R i
Mok A fro @ AbolE e it (Table 8).

Table 8. Effect of Phaseoli Semen rubra Herbal-Acupuncture
serum total cholesterol contents in high fat diet induced

ol
iy

obese rats.
Treatment No. of animals Total cholesterol(mg/dl)
Control 10 237.83£791°
ST-36 10 171.32+547
LI-11 10 183.24+7.15
SP-6 10 21274707

ab,c: Values with different superscript in the same column are
significantly different(p<0.05).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture

2. @7 HDL-cholesterol

&2 HDL - cholesterol 5= (Table 9)= A Al 370l A]
43.92 mg/dio) A 5451 mg/dl?) WIS UERROW,
TAE REE kAT, AARE i A
oM HoFgith Jey -8 AT A
o3t e} FAAYELEL HETH FE Aol E
ERA T

Table 9. Effect of Phaseoli Semen rubra Herbal-Acupuncture on
serum HDL-cholesterol contents in high fat diet

induced obese rats.
Treatment No. of animals HDL-cholesterol(mg/dl)
Control 10 45.12+3.56
ST-36 10 54.51+3.88
LI-11 10 43.92+3.59°
SP-6 10 45674313

a,b: Values with different superscript in the same column are
significantly different(p<0.05).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture
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3. @& LDL-cholesterol

&7 LDL- cholesterol 5= A A& A 52.58mg/
aolA 6892mgdlel WAS vekh RO, =g ok
AP WE2LFH F8 AolE Uehll A th(Table
10.).

Table 10. Effect of Phaseoli Semen rubra Herbal-Acupuncture
on serum LDL-cholesterol contents in high fat diet

5 87 glucose s

g7 glucose S A Aol 180.28mg/dlel A
247 ATmg/dle] HAE e 4 Ml 8 AR E
AuEd E=H it ATl FoF AolE
UeR T, A7+ HwolAE ST36,LI-11<S SP-6
7 freofg Aol & YER $ith(Table 5.).

Table 5. Effect of Phaseoli Semen rubra Herbal-Acupuncture in

induced obese rats. serum glucose contents in high fat diet induced obese
Treatment No. of animals LDL-cholesterol(mg/dl) ras.
Control 10 68.92+5.79 Treatment No. of animals glucose(mg/dl)
ST-36 10 52.58 £4.66° Control 10 247.47+20.15
LI-11 10 54.14+5.18 ST-36 10 180.28£21.52
SP-6 10 63.71£4.65 LI-11 10 184.77+£19.33*
SP-6 10 221.81+£22.47~

ab: Values with different superscript in the same column are
significantly different(p<0.05).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture

4. 87 Triglyceride®

2t AYd 84 TriglyceridedS A g 2ol A
111.20mg/dlo] A 178.14mg/dle) B E Ugugon,
A EFF 2 By 3 g vehioh
e RRAAET el TR it 2 Az
o] A EFH g 2ol & Vel QI THTable 4.).

Table 4. Effect of Phaseoli Semen rubra Herbal-Acupuncture in
serum triglyceride contents in high fat diet induced

a,b,c: Values with different superscript in the same column are
significantly different(p<0.05).

ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture

6. Aspartate aminotransferease(AST) activity

2} Q22 Yoy ASTRAA S WEAFe
of et A Az BAA AEHAE
106.27 wnito] A 11935 unite] ¥ Uik A 22
2 7ol §90% )2 UERRAE RUTHTable ).

Table 6. Effect of Phaseoli Semen rubra Herbal-Acupuncture in
serum aspartate aminotransferease(AST) activity in

obese rats. high fat diet induced obese rats.
Treatment No. of animals Triglycerides(mg/dl) Treatment No. of animals AST(kalmen unit)
Control 10 178.14+19.57 Control 10 119.354+7.95™
ST-36 10 111.20£20.61° ST-36 10 10627£7.18%
LE11 10 14238+ 18.77* LI-11 10 111.59+49.12
SP-6 10 167.55+21.95" SP-6 10 109.22+7.98"

a,b: Values with different superscript in the same column are
significantly different(p<0.05).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture
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NS : Not significantly(P>0.05).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture
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7. Alanine aminotransferease(ALT) activity

2t AP H 88 ALTY SAE Yegoh A A
ol A 81.11 unito) A 84.37 unite] HYE JeERS
o IEY 7 Aneel S99 Holg UehjAs
2K Table 7.).

Table 7. Effect of Phaseoli Semen rubra Herbal-Acupuncture
serum alanine aminotransferease(ALT) activity in high
fat diet induced obese rats.

MBAR 2 A FEWEY Bt A 22

gl toll M 702.61UEg/LoA A

797.15 UEgIe] HE MHE HoH, oFxg+ B
7F 2R v 2 e ATHP<0.05). R A 2
& ZHME A {95 AfolE VreERAl 9k
(Table 3.).

Table 3. Effect of Phaseoli Semen rubra Herbal-Acupuncture in
serum fatty acids(FFA) in high fat diet induced obese

Treatment No. of animals ALT(kalmen unit) ras.

Control 10 8111541 Treatment No. of animals FFA(uEqI)
ST-36 10 83.25+£5.09 Control 10 197152177
LI-11 10 84.374+4.29% ST-36 10 715.89420.35
SP-6 10 81.93+4.85" LI-11 10 702.61£23.43

NS : Not significantly(P>0.05). SP-6 10 7135.54+25.15

ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture

8. A B-Lipoproteingk

B LipoproteinF-S A 22|l A 77.38mg/dlol A
88.52mg/d1e] WHIE Vel on, Age TE/L 2T
Hoh 922 e HERATHP<0.05). 487 7ke] ulael A
T R=H FAee] AMAE, “y LA #

3k Aol HER QI TH(Table 2.).

Table 2. Effect of Phaseoli Semen rubra Herbal-Acupuncture in
serum-g-lipoprotein contents in high fat diet induced

obese rats.

Treatment No. of animals B-lipoprotein(mg/dI)
Control 10 88.52+2.14¢
ST-36 10 77.38 £2.07*
LI-11 10 79.724-2.88™
SP-6 10 82.11 £2.59

ab,c,d: Values with different superscript in the same column are
significantly different(p<0.05).

ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-aJcupuncture

ab: Values with different superscript in the same column are
significantly different(p<0.05).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture

10. g 22928 E 55

2 AR ¥ 03 0 FH2HE uel WA
et A AREIA 95Tmelesl A 14 72mgee]
9% VeI on, vzl Hste] ST36, LI oA
FOI% Aol F Lehhgich A
9% Aol & vhehiA skekTable 1),

HlRAME

Table 11. Effect of Phaseoli Semen rubra Herbal-Acupuncture
on liver total cholesterol contents in high fat diet

induced obese rats.
Treatment No. of animals Total cholesterol(mg/g)
Control 10 14772+0.95
ST-36 10 9.71+1.01°
LI-11 10 9.57+1.09
SP-6 10 11.77£0.98*

a,b: Values with different superscript in the same column are
significantly different(p<0.05).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture
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11. FEl Triglyceride(TG) %

7 Al A FAAE] WEAHES Table
120] VERTh A HelZol A 9.15 mg/dle] A 13.88
mgdle) WS ehhglon, B2 9 i oA
d2e #9902 BYOU Sk FAAYRE
Y22 §98 Ao YA SerrTable 12,

Table 12. Effect of Phaseoli Semen rubra Herbal-Acupuncture
on liver triglyceride contents in high fat diet induced

obese rats.
Treatment No. of animals triglyceride(mg/g)
Control 10 13.88+0.97°
ST-36 10 9.15+1.14
LI-11 10 10.79+1.04°
SP-6 10 13.53+1.03

ab: Values with different superscript in the same column are
significantly different(p<0.05).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture

12. Mm% 2 FFlE Thiobabituric acid reactive
substance (TBARS) £ %

87 2 704 ) TBARS =9 WEAE Table 13 2
140l Wepit.
AU TBARSHE(Table 13)i= A A 2lZolA] 1541

n mols MDA/mlo Al 25.97 n mols MDA/ml &) M9 & 1}

BRI, R =8 9 i o HEEelM diza

T3 2ol UeplSith A8 BluoAE o

Z73% fFo8 ApolE Ueh Atk 7HE W TBARS &

E(Table 14)== A X294 26.92 n mols MDA/mlol| A

28.62 n mols MDA/ml2] W& HolFEg o A Ag
= 7l fro g AfolE e Al Skt

13. Superoxide dismutase(SOD) &4 %]

i

Superoxide dismutase &4 xj2] HE73ES Yehd A
oty A Aol A 199.58 unitoll Al 272.82 unite] W%
HHE Uehlon, iz st ST-360] £
Aol & WeR Atk A t7ke] Wl A& ST-360] LI-
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13 98 xo| & Y2, L1113} SP-62 o] 7}
UEeRR A &sktHTable 15.).

Table 13. Effect of Phaseoli Semen rubra Herbal-Acupuncture
on plasma TBARS contents in high fat diet induced

obese rats.
Treatment No. of animals (:ﬁﬁ?&gﬁﬁl)
Control 10 2597 £2.35°
ST-36 10 1541+2.12°
LI-11 10 17.59£2.07*
SP-6 10 21.84+2.14°

a,b: Values with different superscript in the same column are
significantly different(p<0.05).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture

Table 14. Effect of Phaseoli Semen rubra Herbal-Acupuncture
on liver TBARS contents in high fat diet induced

obese rats.
Treatment No. of animals (nI;::i rll\“/IBI?/f/rSIﬂ)
Control 10 28.621+1.69%
ST-36 10 2692+ 1.1
LI-11 10 2827191
SP-6 10 2795+£147%

NS : Not significantly(P>0.03).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture

Table 15. Effect of Phaseoli Semen rubra Herbal-Acupuncture
on liver superoxide dismutase(SOD) activity in high
fat diet induced obese rats.

Treatment No. of animals (unitlg ?r(e):l)l tissue)
Control 10 199.58+£27.61
ST-36 10 272.82+30.74
LI-11 10 2281512197
SP-6 10 2314613177

a,b: Values with different superscript in the same column are
significantly different(p<0.05).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture
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14. Glutathione peroxidase(GSH-Px) 41|

7} M)t ¥ Glutathione peroxidase 42 el
th A Aol A 13144 unite] A 197.38 unite] W=
Ueplglon, thx ST36, LI-11, A8+ ST3634 LI-
112 SP-63 #2913 2}o] & ERH AT (Table 16.).

Table 16. Effect of Phaseoli Semen rubra Herbal-Acupuncture
on glutathione peroxidase(GSH-Px) activity in high
fat diet induced obese rats.

Treatment No. of animals (amole. /r(r}lisnl;;};protem)

Control 10 1314442057
ST-36 10 197,38 2371
LLI 10 184.93 42137
SP-6 10 137.63 42258

ab: Values with different superscript in the same column are
significantly different(p<0.05).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture

15. Catalase ¥4 %

Catalase 841 2)9] WEASES Yeld Aotk A A7
A 11927 unitel] A 201.55 wnite] HHAE el o

W RAEE BE gz un e 32 ddh
Witk S A e o)A ST360] A S e
BAFGOR, LI Y SP6 tl223t 213 3ol

S YERA] ATHTable 17.).

Table 17. Effect of Phaseoli Semen rubra Herbal-Acupuncture
on liver catalase activity in high fat diet induced obese

rats.
Treatment ~ No. of animals ﬁiﬁ;ﬁgg&gﬁ%ﬁ;ﬁ%
Contro} 10 1192742554
ST-36 10 201.55+3837
LI-11 10 142,69 %2745
SP-6 10 138.12£28.94¢

ab: Values with different superscript in the same column are
significantly different(p<0.05).
ST-36: zusanli Herbal-acupuncture, LI-11: Quchi Herbal-
acupuncture, SP-6: Sanyinjiao Herbal-acupuncture
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16. APO-B, APO-E, TNF-¢ 3 Leptin9| 4
A

BT OER RO i R S HIAN T
Apo-B, Apo- E, TNF -« ¥ Leptin®] &8-S Figl,2,3,4
of Yehh A

Apo-B(Fig.1)=
o] worom,

Armsh vastel Aee 2R
L E R

23} Hsste] WAo] AAd B4 BPo, =B
o AP st 399 Aol ¥ 4 o

7 R0 % % 919ick TNF aFig3)e)
@ AS AAPE NEE A A2NA FAE 3
F& LA LeptinFig. H2) WA FFS RE
Aelzel RAE FAA g Ukon, i 2
Sk o AYEE YEEH FAT Aol ey
A skt

1 2 3 4 5

Fig. 1 Effect of Phaseoli Semen rubra Herbal-Acupuncture
on the expression of APO-B DNA in rat fed high fat.
1: Normal, - 2: Control, 3:zusanli Herbal- acupuncture,
4: Quchi Herbal-acupuncture,
5: Sanyinjiao Herbal-acupuncture

Apo-E

B-actin

1 2 3 4 5

Fig. 2 Effect of Phaseoli Semen rubra Herbal-acupuncture
on the expression of APO-E DNA in high fat diet
induced obese rats.

1: Normal, 2: Control, 3: zusanli Herbal-Acupuncture,
4: Quchi Herbal-Acupuncture,
5: Sanyinjiao Herbal- Acupuncture
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TNE-a

p-actin

Fig. 3 Effect of Phaseoli Semen rubra Herbal-acupuncture
on the expression of TNF-« DNA in high fat diet
induced abese rats.

1: Normal, 2: Control, 3: zusanli Herbal-acupuncture,
4: Quchi Herbal-acupuncture,
5: Sanyinjiao Herbal- Acupuncture

Fig. 4 Effect of Phaseoli Semen rubra Herbal-acupuncture
on the expression of Leptin DNA in high fat diet
induced obese rats.

1: Normal, 2: Control, 3: zusanli Herbal-Acupuncture,
4: Quchi Herbal-Acupuncture,
5: Sanyinjiao Herbal- Acupuncture
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Fig. 5 Histological character of liver in normal
condition rats

Fig. 6 Histological character of liver in
hyperlipidemic rats

Fig. 7 Effect of Phaseoli Semen rubra
Herbal-Acupuncture at zusanli on
histological character of liver in
hyperlipidemic rats
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Fig. 8 Effect of Phaseoli Semen rubra
Herbal-Acupuncture at Quchi on
histological character of liver in
hyperlipidemic rats
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Fig. 9 ffect of Phaseoli Semen rubra Herbal-
acupuncture at Sanyinjiao on
histological character of liver in
hyperlipidemic rat

ARE opIaA Aok 3 ) ) AQe oy
£ MISEE Al B2 218 11 579
AU AR wHE I YL S
o} 3ol 7HE el glelo] SV Frpn. 3 Fob
e oA BE ARASA ofal vwe o,
Aga7] S8 @77k S onen, Guopx
S A eAd A5 Bas R 1%@}1
A Byl el olg @RAZ el A7HY
o 53] Hmz Q) o5 F2 xa@r,é fga‘am
£ TEAAAE 83, L 424, 945 B
NHARE FHOZ AREAE PPN 99
F7t TpgEe A erw R e
[e] 3

K] HE o EEE 2 Qlste] mWC’” 125 st
R BRI FAFSHIRAL SFITF. EE, ot UL BRS,
ot 5o SACE sl HRE, F, B, T, D,
B, TR A 94d e s Uk
T3 T AR oA KR R Eskel (b
RIS FRAMLE shaL glom, o] wg okEx

W2 PHRGEEERC, RIS, GIRE, LG,
L7, 1 R A, D, TR 2 BURISY,
TR AR, E EDL RIS, HEERIEY, \Skg
BEPBRERC SR o] ArAE 93 rhokst
A GFE o2l AT el ngte R 9F 7}
T ARS P ABH] AT B A7 o7 Rop

77



thalerastelz) A 8Q A28

oA FYHAG™, T8y I A= oHHE 5
FEo 0|22 Fa Hrh o g2 A3t A&FHS
Z Fjojol & S AHANA FAT mhA
£ A3 A AU dosks A 713 o
& 4R3E AL Av AZEE RS dn ¥
=z g dEEHS IS BAE FA Foist
7] st ZAEA oo o3 HIRES: g FF A
AT e As & AAdFAH Psks 2
FE FARNES BAEI N A3 v, HES
o REE Eao 43 134 o2 2 gEkgo) A
SITAZMA i 280 &b 1KIBNE, EETER,
HEAR sl A4S o O 43 & EEEG o
#EBlipoprotein®] (Table 2)-> ¥R TH %58 JEFERE
BRb W @ Btk duty o miEflipoprotein
ES mRERES vwsTe, 442 s M =
> mRIVES 735 MmAEHipoproteingo] 571ehe 7
S UehdTh. R EEY #RAME A A BF
7F 437 Feke) EHAMC 93 EimdcEe] A3E
ele| B2 mAE Blipoproteino] FERELEI O 4l
3 ZRE JehiAe g9tk I8y 1 IEAR
oM EfAFS] Mm#Elipoprotein o] FEGNEIIS
Ho 22 A4S Ho SEEEHEr) vt 294
As HAFAT): SEEIHE Tl =8 93 A
o] P v e Hoj, R E SEEEIT B
N TREH JehREME Boh FErlE 2E3)
3 JSS AAETE & EEARE mARW EREIRDiEE <)
R (Table 3)= HEHEC EHEIHE ZF7F 22
He BIow, HwEEHES e R 2ol v
ERA] aoket. mifr o] ERERREAEES o2 7 BRET
o] #8 TeiiEEe] 4~5%F o] Edsht KigkEg] &
L3 Aol HH RIS EFE ] W& 7+
2 7o) AN A S Rkete] g 1 ool
AZEY. AFH 2= BERIK, IEH, CushingfiERAE,
FIMERIE DRI TUERES 7ol FEEmS
Z IR, A B HRAME BRI 7
T HES Hol $HRMEME RO Rk deE &
E7b L2 298S RAFAtk avbEoz i)
MEHEIRTRES] WA S Wiie BiRMAES Wl B
i CEgEse] 3 EReE #A43ty BuEy 9
omem EEI 5o BREM: MR oS EEolA
mABEREIRTEES) W7t SIRES Eme 5T
T A2E AR FAT. Mk TGE(Table 4)2 =

|

00!

32 e

78

it kR AzlFol xR =L R A
W s Bk dtdo g SURIKETL of
TG HEMOE WEE £ 5 Y B
EfFFEeIt T8y B dgdME Aol4A
AT FAIA 2 st Ack mebA ol e A%
REE B it b Aol dzed =Ry o
3 A Boh vEbide 23t sde e AKX

wo rlo

fr ol X rC il HE
ox

N

3 2tk miE glucose & (Table 5)2 SRt 57t

s Boh e A Ryt I8y ZBR 4
A7 R=E 2 fhi HHAYLE BEY =2 #
S 2o, REIHE F3 2ol YRS %
okth M glucose ZHTable 5y AU Z ] ] ¥ 2
ZAYA A2 ARZ AT, 87 AedY FHEo
Ak A BElA AdAd Hg 1227 AF7IA
BIERTS ML WAEHIODZE o]HF HRe A
A ol Ao wERH HAE FhRoln, & HEgol I
WEd o3 TEo|RZ fElAe) AsAEiet m
4% GlucoseZFIE et #Ho] A& AoE AZ4d
ok T3 RS st 2E ASole #liel Glucose
tolerance®l] 98] N9 Glucose7} £3 W FYd A
A5 wA L A BRY HERAME TR Aot
A3l $EEEE]A MiEGlucosemo] AA R =4 U
Bhtom o]t Asbe 7|7 HThe G 7}
AL & ke 2L Adgrdolgiy AztE AR
i AST 2 ALTS] JEME(E(Table 6, 7)= Rt 243
AP BFA 93 Aol vepiA FuTh 18
U 1 FXHE A4 2o ta 2 Ao on, mif
AST 2 ALTS| EifEE A7 2 HiEMiRe] olde
2 98 FREE IEd § o LR B2t ok o]
FFEde £ AL LS AR Foh g ol gh
fede FrRAmIEG sEmHES 71 ERl #Hade
2 Agsd Yt #REE A4EH, 08 HREEC
EERERME o9 fARSE #EE BT M
4% Total cholesterol J&5(Table 8)= ¥REfc] wiws) 2
=8 9 g RgAREel W2 #he BAFIUT i
#% Total cholesterol-2 EpiREE{L 2 LIRS 3+ €0
Z 8§ glon, e Al ERse 397t Bt
A B fRAME AFoE e BEE Rl
uhel BEE 2 =k FHEEHAA A ek
HDL-cholesterol(Table 9y J =% kAo oA
AAEFE Hrp £2 3+ E ]tk HDL-cholesterol
& BT & MEECENE cholesterols HrolEd]



IV EATEEGO] LA o) NEERR. TS

LCATS 2802 esters}sly, ul® CholesterolS
F1 2074 oA 7= ated Al ZL 9
cholesterol®] A AZH4-S 3}, o3l LDLUkZ 29 ASH
Aoz z2-4-ste] LDLE| cholesterold=2-& #f|ete}. &
A% 0% HDL-cholesterol 3} BhRAfift 2 (MK 7
BiR 7= 2H8-shc) g LDL- cholesterol 25 Table 10)%
R=E 3 i FHEHHEC] Uzt 2 R
FAZFET e b By ol#3h RS il
3 IZ2YAHE 799 LDL-cholesterol&©] 34 |
AP+ o PR HEe 2 9x3oh LDL-
cholesterol> HDL-cholesterol=} ®H) 7158 Ko R
Bt 2 LR B2 4EA o A
cholesterol 2 triglyceride=t( Table 11, 12) B3+ £ =H @
Hhith SEGRIEPIREE ) HHREE W —lany SEGURIEH 1B
o Y2 #e B mied REERS 2 fiﬂ%éﬂ“zr‘ii
ok A% 2 FFBEA Thiobarbituric acid®] 2= J9ER
BEitine] HIEEE Dol rh(Table. 13, 14). & a%ﬁ o]
FERNA mAEAN TBARSFEE R =B 2 i 5%
S BroA W2 & Hol o] T #iEInv)
TAREER Rses] AT mReltS BoFolnh T8y
TFHTBARS s == BHME fod 2RE Ueh)
A FuEl olHF FFe UE BgLESTY R
frAkeb, FEig) Akl Mol AdsstEe]l F2 T
Bl Z4o] olFoix=d 7198 Aoz A7tyof
21tk FFiEA Superoxide dismutase, Glutathione Peroxidase
5! Catalase&{#i(Table 15, 16, 17)= JL =5 SR st
o] B 2 e WHEENE K0 =2 AT X
of mMm3E TBARSHEES] ###) s} 2+ LI At #F
3 A 9] Apo- B 2 TNF-a9] DNAZ-S RTPCRY|
ola] UebATh HiERoI MY IR AES Apo- B
Axpo] o3 ZarEw, st X)ube] TNF-o= f#Higel
glucose resistans & 7149 Q7 3t QAR JEiEY A
F AR Bt ket RS s s doh
A BB #RNAME Apo-BFig)= A4 H]J—’Lé}
of Al ZFrh ddgo] gton, gog 2 i
R Al et Hlaste] wE o] st 3
e Bou, =l 3 A v g
olE & & f1Th Apo-E(Fig. 2)9] wa 32 A
EE} z{a; 1:11:7]_ Hquato] L:olotq, }_:‘E;q,
3 A

A==

B AEE BT st Fdd AojE B 4§l
ok TNF-aFig3)] Wd A2 Fds vEs A A
ol M FALEE AekS HATh Leptin(Fig. 4)¢) 2

B HERLACR B TR it vixE e

o RZE OHY Az QB FAHA 4
ool i 3 Sk o8 ANz AZE3 &
€ vehiA dg, o dae e

H Mg FER AUE Bel AUE S 33
She BARS Mol vl 9% Yl S B84

£ 2 YeRfo] Fith
A7NE-S SR EH HATAHRFAS Sprague-
Dawely 2@l A JE =8, fiii, =% Aol f94

gz Wake vehlel MEA g mgol B 4 U2
2 39T % 9t

T3 o) Ale el Ao mat 2%9 2o
7F A9al, A2 ME E=H AHgwol 7FE §odt
ARZ YA ol & AlgddlA AEo] A
go] A5E5S ARSEH F7 At € & 9l
AT B3 ninte] 79 o] A

<

S .0 o)
Azl A7t A%E7E F198
V. ¥ &

Gatstol S AR AAAM A

aF HE{ﬁ%Eﬁc HRE Lotr7] Slsto) =K,
it 2 E%x ol RS RS T iRl &
R, SERIRERIRILS) Rk, HORR(t PHENRER
R iEE B S 24 B RS Y
st 1 AFE EHAHH W AEAT

1. fi%% #8 Cholesteroli# % LDL-cholesterol 32 &
=8 gl ok AElielA B we HYe
), HDL-cholesterol 22 £ =8 ok gl Fo] 7}
A2 e A

2. M4 TGE 2 Glucose H L =H 2 iy ok
Aol R Zw o AsE Bt

79



o gt

g e3)A) A8 A2E

3. m4% AST 5 ALTiffHE= BAEFE 357 &
ogk ZRE UehlA &gt

4. 4% Aipoproteinf > LEGHEEFTIFO) M B}

R AFE BT SR E B8 2

ity Sl W2t vElon, =B

oFF JEEME t2IH FF AolE YehlA

6. i #A Total cholesterol @ Triglyceride 3 jE =B
3ot OB Aelge] diReE —k o A
2y Bop B s B

7. M4% TBARSES R=H 2 fh okd Xa o)
R dess %E} I3y 73U TBARSZ2 A
bl Fog 2polE JehlA] @gtth

8. I~ SODS EA4XE B=H o3 Ayl
2 S Uehilon, GSH-Px9 s £
=R Y i O AP 22 g BaF
ATt CAT 4= E=8 °Fd Ao oet
AEFE B £ g8 B

B
£
jute}
Mt
AL
M
ta
—n
o
fol

10. 9] 2348 E B=8 o4 Azlge) o3

80

g 4

Pllol #RE #Hae 29 B=H % i

2FHYS AN W IREHIIE D el HE
MOF Agete] Wil ¥ BIKRE UHAA 2
ThEHS M) Foh

VI. 2 30%k

1. Barker J, Liu JP, Robertson EJ, Estratiadis A. Role of
insulin-like growth factors in embryonic and postnatal
growth. Cell. 75(1) : 73-82, 1993.

2.Hill JO, Lin D, Yakybu F, Peters JC. Development of
dietary dbesity in rats : influence of amount and

composition of dietary fat. Int. J. Obes. Relat. Metab.
Disord. 16 (5) : 321-333, 1992.

3. Weigle DS. Appetite and the regulation of body
composition. FASEB. J. 8(3): 302-310, 1994.

4. Nielsen S. Jensen MD. Obesity and cardivascular
disease is body structure a factor. Curr. Opin. Lipidol.
8(4) : 200-204, 1997.

5. Kissebah AH. Alfarsi S. Adams PW. Wynn V. Role of
insulin resistance in adipose tissue and liver in the
pathogenesis of endogenous hypertriglyceridaemia in
man. Diabetologia. 12(6) : 563-571, 1976.

6.Lee KU, Lee HK. Koh CS, Min HK. Artificial
induction of intravascular lipolysis by lipid-heparin
infusion leads to insulin resistance in man.
Diabetologia. 31(5) : 285-290, 1988.

7.Bray GA. Obesity increase risk for diabetes. Int. J.
Obes. Relat. Metab. Disord.16(Suppl) 4 : S13-S17,
1992.

8. Graham S. Marshall J. Haughey B. Mittelman A.
Swanson M. Zielezeny M. Byers T. Wilkinson G. West
D. Dietary epidemiology of cancer of the colon in
western New York. Am. J. Epidemiol. 128(3) : 490-
503, 1988.

9.Jain M. Cook GM. Davis FG. Grace MG. Howe GR.
Miller AB. A case-control study of diet and colo-rectal
cancer. Int. J. Cancer. 26(6):757-768, 1980.

10. Van der HB. Bar PR. Kapplle LJ. de Wildt DJ. Dietary

vitamin E levels affect outcome of permanent focal
cerebral ischemia in rat. Stroke. 29(5): 1002-1006,



RG] WU S TRER, ITHRGE AR 2 HTEmEn M Ale v

1998.

11. Yang SQ. Lin HZ. Lane MD. Clemens M. Diehi AM.
Obesity increase sensitivity to endotoin liver injury:
implications for the pathogenesis of steatohepatitis.
Proc. Natl. Acad. Sci. USA. 94(6) : 2557-2562, 1997.

12.Ronald M. Krauss. Mary W. Obesity : Impact on
cardiovascular disease. Circulation. 98 : 1472-1476,
1998.

13.Robert HE. Ronald M. Krauss. American heart
~association call to action : Obesity as a major risk factor
for coronary heart disease. Circulation. 97 : 2099-2100,
1998.

14. William HD. Childhood weight after adult morbidity
and mortality. J. Nutr. 128 : 411S-414S, 1998.

15. 3| %, HBEEE FAd 73,1087,

16. FIETE. 60011 BALMEAL IR B2 BB,
2R A B U S A IR AT T A0 L 09 B
10, 1989.

17. 5 8. 2. DiaGiEeEe] w8 v
e T e 334, 12(1), 44-55, 1991

18. . HE(LRE Ol AAA WAE 9 7
Bl gl =23, 7, 239-247, 1984.

19. &g simae]l B 92 A uxe JE A
B g =24 8,219-228, 1985,

20. #E 50, O] milgiE] WA e 93 A8
oft =13, 12, 263-283, 1989.

20 BUPTEE. H AR IRE  S6THERIAE
PARHEE, 4, 1986.

22. £, HRGOFHLRAESOBI M. U g, S, 4
1987.

235REE HEHHTFE S sl
1989.

24 SRR BB ALY LI AR L BR2eK
A B P R o B A TR R A B S M AR, T,
1989.

25. BURETR. BRI B N i e LR SR 1R .

/7‘7 J:(!:

~H~
=
i“au

%, 10,5,

S 2K 2 B P RS I B TR B4 5 L (1) A,
17, 1989.
26. ZREEL FHRIRATS00FIRR M. FIsRHERE. 7, 3,

1988.
27. BBk, TR PR, SR2R B P RS A IR
T s Ui, 7, 1989.

28, TLIhZE. TR R AR, Lt PR R, 8, 2, 1985.

29. TR BB AR, FPESHERE, 27, 11, 1986.

30. FETES. KR 11 Sai i 40 PR AR R

B rhig =k 28 12, 1987.

e, RS R IR RER . 2, 10, 1986.

A A RS e] EE H SR e
lel% ek At =13, 8, 157-170, 1985

33. o]i@, ﬁzﬂ ] _,Qroz okx) o] x]_}:ﬂ-/ﬂ —/tﬂcﬂ BH
Ao Eetel mRE 3, gl Ek3]A), 13(1),
422-428, 1996.

.98, TEF, AR AN 0E gr]epo
Methotrexate—g Fojet A HIukSo] mjx|&
g gk uj s8] A, 11(1), 67-81, 1994.

35. ot A, kel A, AsA A= AF,
gupp] @ gk o] wX = I A
8}3] A, 11(1), 99-111, 1994,

36. AU gk A4 HF A | n] =2 o] Endotoxin©.
2 f2E mAe] A viAe 9% WA
T8k3) A, 11(1), 391-404, 1994,

—_

37. 0] b 3 4 eekyo] 1A #9 4
He @AAAFA A T
3] =], 20(3), 91-99, 2003.

38. “E AR BRAAEA B (114, 600-601,1986.

3. MR, AR o, 278, 304-305, 317, 1983.

40 pREEE. SCAEREICES) SCRRADE SR, AUEREL 13
pp. 63-68, 1976.

41.Buge, J.A. and Austa, S.D. Microsomal lipid
peroxidation, 1978, 52, pp. 302-309. In: Methods in
Enzymology. Fleicher, S., Packer, L. (eds). Academic
Press, London, 1978.

42. Levander, O.A., Deloach, D.P, Morris, V.C. and Moser,
PB. Platelet glutathione peroxidase activity as an index
of selenium status in rats. J. Nutr, p.113, pp.55-63,
1983.

43. Flohe L, Becker R. Brigelius R. Lengfelder E. Otting F.
Convenient as says for superoxide dismutase. CRC
Handbook of free radicals and antioxidants in
Biomedicine. pp.287-293, 1992.

44. Johnson LH, Hakan Borg LA. A spectrophtometric
method for determination of catalase activity in small
tissue samples. Analytical Biochemistry, p.174, pp331-

81



RS AP A2E

336, 1988.

45, &, B AR M SOBBRGAT, FEddit. 5,
1986.

46.Dahlqvist A., Johnsen J. Awarning against ear
acupuncture used in the treatment of
obesity.Lakartidningen. Sep. 16,84,38, 1987.

47. MV. Bogdanovich VL. Role of reflexotherapy in the
complex, treatment of neuroendocrine obesity.
TerArkh, 57, 10, 97-100, 1985.

48. 4024, AW A. 24, =2, &89 A8 % des
F2Eo] A9 Ahareh skl WA=
3k 3= 3] A),32(4), 337-352, 1999.

49. 0], A7 Y. £AR T L EYHEFY &
AAZA7/43 TBARSZ vlAlE & T=4F
78}3] 7], 32(5), 1186-1190, 2000. .

50. Lee,E. Effects of Green tea on serum lipid composition
and TBARS in chicks with oxidized lipid. Sangji Univ.
Life Sci. Research Ins. 51-56, 1998.

SL IR JERHRGHR. 2K T Bl R PR & AT
Tt e Sl A S SLE93, 7, 1989.

52. . PRGEREAM A PR, R
i 1, 1988.

53. HISREE. AR AL E BRI, 2R
2B AP B A A R BT TR R R S B, T,
1989.

54. SRS, B BHRNGS MOE B AL B R IEREEE 14741, 7O
JI| B, 6,2, 1988.

55. BiHmAE. PRARRLE- TR AL LIRS BIRRIRBLZE.
Bk 7, 1987

56. F3OL IR L, LR, 51-52, 1985.

57.%—, ZHRE. WOl 484 7I1E &R mEd)
U e el #HS AR Al =54, 2
131-146, 1982.

58 KRZFH, S 7 HEAB Y 9 AZdA
X & Gk A8kl =E3, 2, 127-134, 1979.
59. fhis. WEITE O] SlRIE] WAE 9

Al = 1991,

60. HESEH, 8. BURIS B MIRBURS©) SR MAE
o viAs 4% A=, 5,269-279,
1982.

61. AME%E, Z . ARGl AZAUA B
A B FA5 AR TARE=EA, 5, 335-343,

82

1982.

62. EIEHL R E PO RSl EiRiEe FAE 9
3 ) At et fE+-EM=E, 1990.

63. ZKHE. SR 2 BigmEd] ek HREREG
HELY FIE KRR 12, 16-23, 1991,

64. BUNE. AZeie AEIIGR K BB BT, RE
FrERAt=t 12(1), 21-23, 1988.

65. %k B B EAINE R RS IR AR MR R L R B R
Wi, Bk 32(12),23-25, 1991,

66. BLTTHE, BHAASSRM, A1&, 303, p164,361, 1985.

67 bt MRS T Fon 2 EiemEe) i

saEkn 2 e rXe 9% FEUWE
BEEEE, 1992,

68. 1k E). MiFERNGel MRAES K TifEe X
T R O s Al, 2, 2647, 1987.

69. KR, EHNLAA Y Hrme] skl e Hip
1y HgE. T 3hE o) 8] 813 %, 3, 12-17, 1988.

70. BRI, B EBEREAE 10005IERARSCEE. M
B4k 10(5), 1986

TL ST, B RBRIGR IIRE20050R BUR. &
B2.7,5,1986.

T2. 247 B MR AI2S3PIERRESE, SR, 6, 3,
1986.

73. R EEEF RV FIRR R E, RERRE, 1,
1988.

74.Ishikawa T, Suzukawa M. Effect of tea flavonoid
supplementation on the susceptibility of low-density

lipoprotein to oxidative modification.Am Clin Nutr. ,
66(2), pp.261-266. 1997.

75. A% 5. BIRECS, SRR 1998.

76. Anderson JW. The nutritonal therapy of non-insulin
dependent(type I ) diabetes, Diabetes Educator. p.9,
pp.13-18. 1983.

77). Ueda, H. and Tanoue, K. Growth-depressing and
cholesterol-lowering effects of quillaja and tea
saponins in chicks as influenced by diet composition.
Anim. Sci. J. 71, (4), pp.393-399. 2000.

78. 254, dujg, 9t s AAZ. EHHEN R
AR A9 8 3 AAAR HAE T

HQl 2 well B9 9% dFGFNFHIAL 18
(1), pp.53-61. 1989.



