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Effects of cultivated wild ginseng pharmacopuncture on lowering lipid and
oxidative capacity in biochemical and molecular biological study in obese rats

Eun Ju Choi* - Joon Moo Lee* - Seung Hwan Won** - Ki Rok Kwon**

* Department of Meridian & Acupoint, Oriental Medical College, Sangiji University
** Department of Acupuncture & Moxibustion, Oriental Medical College, Sangji University

Abstract
Objectives : This study was carried out to identified the effects of distilled cultivated wild ginseng pharmacopuncture to the obesity.
Methods : Cultivated wild ginseng pharmacopuncture was administered on the points of chung-wan(CV12), Ch'dnch’u(ST25), and

Chok-samni(ST36) on lowering lipid and oxidative capacity in biochemical and molecular biological aspects were investigated in obese rats
fed with high fat diet.

Results :

1. The contents of plasma S-lipoprotein showed a tendency to decrease in the pharmacopuncture groups compared to the control group. In
the pharmacopuncture groups, the values of ST25 and ST36 pharmacopuncture groups showed lower value.

2. The contents of plasma free fatty acids showed a tendency to decrease in pharmacopuncture groups compared to the control group.
However, in the pharmacopuncture groups, the values were not significantly different.

3. Plasma triglyceride and glucose showed lower value in the ST25 pharmacopuncture groups compared with the other groups.

4.The activity of AST showed a tendency to decrease in the pharmacopuncture groups. However, the activity of ALT was not significantly
different in all the treatment groups.

5. Plasma total cholesterol and LDL-cholesterol showed lower value in the ST25 and ST36 pharmacopuncture groups and HDL-
cholesterol showed higher value in the CV12 pharmacopuncture groups than that of the other treatment groups.

6. Liver total cholesterol values didn’ t show significant difference in all the treatment groups, and triglyceride showed lower value in the
pharmacopuncture groups.

7. The contents of plasma TBARS showed lower value in the ST25 pharmacopuncture group and contents of liver TBARS showed a
tendency to decrease in the pharmacopuncture groups. However these values didn’ t show significant difference in the pharmaco puncture
groups.

8. Liver super oxide dismutase activity showed higher value in the ST25 and ST36 pharmacopuncture groups, and the value of liver
glutathione peroxidase and catalase activity showed a tendency to increase in the pharmacopuncture groups. However, these values showed
no significant difference in the pharmacopuncture groups.

9. Expression of apo-B and E mRNA in liver cells was lower in the ST25 pharmacopuncture group than that of the other treatment groups.
However, expression of TNF- and leptin mRNA in adipose cell showed no difference among all the treatment groups.

10. ST25 pharmacopuncture group showed a good histological character of liver. It showed similar to that of normal group. However
other treatment groups and control group showed slight vasodilation and slight fat accumulation.
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Conclusion ; These results indicate that distilled cultivated wild ginseng pharmacopunciure: suppressed adipose tissue mass and lipid

peroxidation, and increased antioxidant capacity:

Key words : Cultivated wild ginseng pharmacopuncture, obesity, chung-wan(CV12) ch onch’u(ST25), and Chok—

- samni(ST36)
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Table 1. Composition of experimental diets

Ingredients(%) Basal diet High fat diet
Casein 20.0 20.0
a- Corn starch 350 300
Sucrose 11.0 10.0
Lard 4.0 250
Com oil 1.0 50
Mineral mix? 35 35
Vitamin mix? 1.0 10
Cellulose powder 23.5 52
DL-methione 03 0.3

! Mineral mix(g/kg diet) :
CaC0s, 29.29 ; CaHPOs - 2H:0, 0.43 ; KH:POs, 34.30 ; NaCl, 25.06 ; MgSOs « 7TH:0, 9.98 ; Feric citrate hexahydrate,
0.623 ; CuSQO: - SH:0, 0.516 ; MnSOs + Hz0, 0.121 ; ZnCl, 0.02 ; KT, 0.005 ; (NHe)e MO-Ox - 4H:0, 0.0025.

? Vitamin mix(mg/kg diet) :
Thiamine-HCl, 12 ; Riboflavin, 40 ; Pyrodoxin-HCI, 8 ; Vitamin-Bx, 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 acetate, S000(IU/kg diet) ; Cholecalciferol, 250(TU/kg diet).
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1) 3K ¢ Glucose

87} total cholesterol(TC), LDL-cholesterol, HDL-
glucose > FAAFEA]

S)o] s B4k

cholesterol, triglyceride %
(Boehringer Manheim,

2) ZEXA

74 U total cholesterol 2 triglyceride(TG)&-& A 2
£ kit (Wako Co., )& o]-&3o] BAFch

3) Y} Asparate transaminase(0|5} AST) 2! Alanine

transaminase (0|5} ALT)

4 AST ¥ ALT= ¥ YAZEA 7| (Boehringer
Manheim, )& ©]§-3t Ak

4) B-Lipoprotein

Blipoprotein? #-2  lipoprotein® 22 kit(latron lab. &
H)E o|&sto] HAHEY | 93 A

e}

6) In%§ Thiobarbituric acid reactive substance(TBARS)

1 3
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ARS®] A EDTAXM Ao gn
W ¥ Bugedt

Te £ }04,37coﬂx1 1208
Aust® 9] HhHo| o3 AHFch

7) 7F& Thiobarbituric acid reactive substance (TBARS)

V¢ W TBARSHE A% 7+ AHE A& &
09% AN HGTE AA st A AA}AT 1 F
7+ AEE 1.15% KCl£€9 3 3§87 Teflon-Elvelijem
homogenizer2 %3] n}af3sle] 10% homogenateS 2+
Stk o] = 0.1 n ¢ homogenateE %] 3} Screw cap
tubeol] 237 8.0% sodium dodecyl sulfate 0.2 ml 2+ 20%
acetic acid solution (pH 3.5) 1.5 ml 12|32 0.8% TBA
solution 1.5 Ml & A7}stYth £ 4 nl7} HEE ZFFE
Yo oS Aersle 95C water bathol] 21 1A]7F E¢t
etk 7HE S A ddEe SEE FEEAAM W
A7 o, 79 1 ol ¢ n-butanol : pyridine (15:1, v/v)
38 5 e 71ET voltexdF L) 1,500 xgol| A 10
7 A7 F 45A(n-butanol : pyridineZ )<
FHslol 52mmollM FFEE SAAG BEEAEE
TMP (1,1,3,3—tetraanntoxy propane)E ARS-314 17, lipid
peroxide 52 nmol MDA(malondialdehyde) 2 FA] 3}
Atk
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8) 7} Glutathione peroxidase activity (GSH-Px)

7+9] glutathione peroxidase (GSH-Px) £41-2 Levander
SERELECIEREECEEREENE RS
Qe 7 AU AZal AR5l AT T
A4S AAAA 0.15 M KCL 8943 84 Teflon-
Elvelijem homogenizer2 20% homogenate7} 5= v}
0}04 9,000 xgoll A 15¢7F AR 3Tt o] F5y
£ T 15000xgo A 1A17F 5ok 94 & & 4
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o, ZA¢k A|EE stock solution(K buffer, 40 mM
glutathione, KH buffer, nl g 1 Unit2] glutathione reductase)
of Yo 37CelA 1087 &2&A7 tg 20 mM
NADPHE F7lste] thA] 28 F¢F Al 17}1‘5} a3
15 mM t-butyl hydroperoxide & 7}8te] 1 HH-3-& 340 nm
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9) ZF&} Superoxide dismutase activity (SOD)

7+ SOD =42 Xanthine oxidaseol] 2|3} Superoxide
£ AASLL, o] superoxide7} ferricytochrome C (Fe*)&
ferrouscytochrome C (Fe*)Z 3H4A|7)=H o|w) SOD7}
Z7) &y SOD7} superoxideo] twha} 7 A 3l
cytochrome C¢ U&7t ZAAHE AdE o] g3t
Flohe 5% ®#Wwoz Z24gug. £ HAFqAE
ferriccytochrome C9] 3+glo] ¥ &+ AEE 550 moll
A 30% 7Aoo 2 3R7ZF wAAEs 3 ferriccyto-

chrome C2] Y-S 50% #alst= SODO o8-S | unit®

10) ZFZF Catalase activity

Vg catalase 42 S 67] 9ot 7 02g5 20
v 2] 25 mM KH:PO«-NaOH buffer (pH 7.0)0] do] @2
3} A17]22 o] homogenateS 722 buffer= 60w 3433k
% ice bath AFEjo] A ultrasonicator (Heat System
Ultrasonics. Inc., Ultrasonic Propessor W-385)2 15%4 2
HHE-5le] o] AJEE Spectrophotometer(550 nm)ol A
12 243 3 formaldehydeE RFEN 07 dhe]
& EEINCRRE BYL AV,
1) XJEEM|E TNF-a ! ZFRIAM|ZE Apo-B, E 2! Leptin

MRNA Expression

(HRNAS] & 2 AA

Rat®) 7} ZZH o2 RE Total RNAZE 2 AA=
0.1g2] A¥zZeo] 1 me] RNAzol™ B(TEL-TEST, INC,
USA)E 7}6te homogenizerZ FH A7l 700 9
chloroform 200 € 2¢] 12,000 pmol| A 1587+ 94
T2y {tE). A5dE &7 o719
isopropanol 500 1 & H7lete] 2 48 T AL SE
Zb g Foll 12,000 pmell A 1587 A4 Felsta
T RNAZE JAEH A5HS AASL 1 nle] 70%
BES Yol 12,000 pmoll M 1087F A4 Eejste Al
Al o eeE AAS Fol] AoA 3087 X8t
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ot} A% ¥ RNA+ TE buffer (10 mM Tris-HCI pH7.4, 1
mM EDTA)e] £33ttt 23 RNAE 280 nme]
Spectrophotometer= UV-E-2tel] &l 4 E<1ak3iT

(2) TNF-a, Apo-B ,E 2 Leptin primer®] 474 ¥ 94

© TNF-a9] 7] <
5 -GCCATGGCCAGGGC 9
5 -CGCCACCACGCTCTTCTGo] T},

@ Apo-Be] @71¥4
5 .-TCAAGGCTGGTGTGAGACTG-3"
5 -GAGCTGGCATTGGAGTAAGC-3 o]t}

® ApoE¢] 7l
5 -TCAAGGCTGGTGTGAGACTG-3' 2}
5 -GAGCTGGCATTGGAGTAAGC-3 o]th.

@ Leptin®] 97]M%
5 -ATAAGATCTGTGCCTATCCACAAAGTCCAG-
¥ 3
5 -ATAGTCGACTCAGCATTCAGGGCTAAGGTC-
3 ot}

(3) RT-PCR¢] 23} B-actin, TNF-e, Apo-B 71 2}¢]

Z3
o

(D RT(Reverse transcriptase)

B9 2718 DNA thermal cycler 480(Perkin-Elmer
Cetus, USA)S o] §-3to] b3t 72 z7lstol A A
gtk AANESE 0.5 nl tubedl] 1-549] total RNA,
50 ng/nl oligo dTE F 150 & ZA3tH 70C, 1027
71498 3 5xfirst standard buffere} 0.1 M DTT, 10 mM
dNTP 18] SUPERSCPRIT [I(TAKARA SHUZO
CO.LTD, Japan)& #7}3le] 24°CollA 104, 42C ol A
505, 90CoA 1325 cDNAE &It

@ PCR(Polymerase chain reaction)

RTol| ]3] AWAE cDNAES template® 3} PCRE
21 A 8}93 o} DNA thermal cycler(Perkin-Elmer Cetus, USA)
g o)fsle thed 72 27 sholA AAE 5,
v2ole (05 pl tubeol] template DNA 50~ 80 ng, primer
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Z} 0.5 #M, dNTP Z} 250 1M, 10 X PCR buffer :LE]_T’_ Taq
polymerase 1 unitS 3 7}3}] PCR Wh&-& 3 50 il 9
ZA 84T PCR cycle2 HZ 95CoA SE{P o u] 7}
g 3% 95°C°ﬂ/\1 30%, 55°CAlA 30%, 133 72CollA
103 £ 303 uhE 3 v} nj{=go g 72CoA 5
27 ﬂogm DNA 32313 whirk

® #719%

DNA ©H-& g913l7] 93] TAE buffer’} &&=
0.5% agarose gel2 Z7] @F3led EEd $ ethidium
bromide £ 02 HA3te] UVArY] 28 ¥ DNA band
g A&

12) 2444
& G4 durdel 27 A F3ted Eu)
g &, A dsted HE 84 ¥ 273k

13) A

A¥AFHE SPSS packageE o] £3t] one-way
ANOVAZAR S Fa3tien, 2t A7 94 A
%2 Duncan’ s multiple range testo]] 2}3}e] P<0.05 5
oA AR
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1. &% B-Lipoprotein
8z BLipoproteinZd] 79 FSHCVI2) A+
< gx2EH 11-4  ApolE YERR] etk R A
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3. % Triglyceride

9% Trighcerides) A$ HRANZ TH Yz
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Table 2. Effects of cultivated wild ginseng pharmacopuncture
on serum S-lipoprotein level in rats fed with high

fat diet
Treatment No. of animals B-lipoprotein(mg/ di )
Control 10 90.14£2.74
CV12 10 87.65£2.55"
ST25 10 81.37+£249
ST36 10 84.8312.61*
ab,c : Values with different superscript in the same column are
significantly different(p<0.05).
CV12: Cultivated wild ginseng pharmacopuncture was treated on
the point of chung-wan(CV12)

ST25 : Cultivated wild ginseng pharmacopuncture was treated on
the point of Ch'dnch’ u(ST25).

ST36 : Cultivated wild ginseng pharmacopuncture was treated on
the point of Chok-samni(ST36)

Table 3. Effects of cultivated wild ginseng pharmacopuncture
on serum fafty acids(FFA) in rats fed with high fat

diet
Treatment No. of animals FFA(uEql)
Control 10 802.41+28.52"
CvV12 10 732.66125.89°
ST25 10 71645+20.17°
ST36 10 723.71+£24.33

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

T B @ e ueplth JEu SHCVI2) 3
AZE2 hzEd F48 Aol Uehlx] &Yy &
Ae(ST36) 2 AFET2)FZ 2 2z FoI8 2
°|& YehH ATHTable 4.).

4. 82 Glucose

8= Glucose @ thEFHTH g}id;‘q;q:,L TE7} O
£ e HYoU, FHCVIL) dHEL Y22H £
g Aolg JErA 4y, F4E(ST6) ¥ A+
(ST25) ¥ e EZFH #9& Aol derdld
(Table 5.).



Table 4. Effects of distilled cultivated wild ginseng
pharmacopuncture on serum triglyceride level in

APIFNY Y A7 3

rats fed with high fat diet.
Treatment No. of animals Triglycerides(mg/dl )
Control 10 221.78 £25.29
Cv12 10 197.41422.74"
ST25 10 144.97+21.37°
ST36 10 173.52+23.27"

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

Table 5. Effects of distilled cultivated wild ginseng
pharmacopuncture on serum glucose level in rats

fed with high fat diet
Treatment No. of animals Glucose(mg/dl)
Control 10 2583611742
CV12 10 211.99423.92%
ST25 10 17539+21.71*
ST36 10 205452037

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

5. Aspartate transaminase(AST) activity

7 AE 89 ol AST XA = 194<CV12) g
HAF(ST25) A FAA NE2FED F3 Z4E e
WAt S4HEi(ST36) 7+ e *a‘?‘év‘f 2 gxF
oI AFolE UERNA] ¢ 3tTHTable 6

Table 6. Effects of cultivated wild ginseng pharmacopuncture
on serum aspartate transaminase(AST) activity in

rats fed with high fat diet
Treatment No. of animals AST(kalmen unit)
Control 10 128.16+£5.14°
cv12 10 111.89+4.27
ST25 10 107.31£5.94
ST36 10 117.83 £4.58*

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

FasEel gE ABRA 2 $AMERE A

6. Alanine transaminase(ALT) activity

ALT®] B4 42 B
99 Aol 2

wE gz el §
UERPA] 929kt Table 7.).

Table 7. Effects of cultivated wild ginseng pharma-
copuncture on serum alanine transaminase(ALT)
activity in rats fed with high fat diet

Treatment No. of animals ALT(kalmen unit)
Control 10 92.47£5.03%
CVI2 10 87.62+5.77
ST25 10 94.2545.38™
ST36 10 88.14+5.66"

NS : Not significantly different(p>0.05).

P27+ HZAgME &
T36) @ HF(ST25) 2370 FHCVI2) FHF
o B3] H2l3k po]E VRN $itHTable 8.).
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Table 8. Effects of cultivated wild ginseng pharma-
copuncture on serum total cholesterol level in rats

fed with high fat diet
Treatment No. of animals Total cholesterol(mg/ dl )
Control 10 255.61£7.45
Cv12 10 211.69+7.84
ST25 10 178.53+5.94
ST36 10 187.44+7.66*

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

8. % HDL-cholesterol

512 HDL-cholesterol 3=+ HI X+ FHCVI2) ¢
{MW BolFlom, A3(ST25) ¥ Z4H2](ST36) oF
172 223 F98 Zo)E YeERA] 2 kti(Table
).
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Table 9. Effects of cultivated wild ginseng pharmacopuncture
on serum HDL-cholesterol level in rats fed with

high fat diet.
Treatment No. of animals HDL-cholesterol(mg/dl )
Control 10 43.68+3.21°
Cv12 10 50.42+3.69
ST25 10 47.53+£342>
ST36 10 45.84+391°

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

9, ¥ % LDL-cholesterol

8= LDL-cholesterol =& A3+ E57F dl=+
Wy Re $AE Uehiit Te) 282 el
2% 2ol & YERNA] 2Skt(Table 10.).

Table 10. Effects of cultivated wild ginseng pharma-
copuncture on serum LDL-cholesterol level in

rats fed with high fat diet
Treatment No. of animals LDL-cholesterol(mg/dl )
Control 10 64.12+5.14°
CV12 10 51.74+4.09*
ST25 10 48.53+4.72
ST36 10 50.33+4.88

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

11. 7+# triglyceride(TG)

7+ LH tnglycende LAY B 7} EH Z7HT

Table 12. Effects of cultivated wild ginseng pharma-
copuncture on liver triglyceride level in rats fed

with high fat diet.
Treatment No. of animals triglyceride(me/g)
Control 10 14.17+£1.58
Cv12 10 10.07+1.92
ST25 10 9.62t1.51°
ST36 10 10.56+1.72

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

12. @& = 7b# thiobabituric acid reactive

substance (TBARS) &%

8% U] TBARSYEE 497 257 fh2zut ¥
o zte Ve 4YF 79 WadAE A%
(ST25) opel 7V e gt ehiint

774 W) TBARS $5E AT BF7F hE2E
o e e vehianh 1oy 482 delE 4
& o8 EhiA stk (Table 13, 14)

Table 13. Effects of cultivated wild ginseng pharma-

10. 7+ Total cholesterol copuncture on plasma TBARS level in rats fed
with high fat diet
W F Ed2EEd vee 487 EFtUx Treatment No. of animals Plasma TBARS
2o vlste] §olg ol & vehiix] ehgkeh(Table 1), (punols MDA/
Control 10 27.66+2.29°
Table 11. Effects of cultivated wild ginseng pharma- Cv12 10 21.87+£2.53"
copuncture on liver total cholesterol level in rats ST25 10 17.244+2.11°
fed with hlgh fat diet. ST36 10 24.93+72.88
Treatment No. of animals Total cholesterol(me/g) ab,c : Values with different superscript in the same column are
Contro] 10 10.72+£1.24% significantly different(p<0.05).
Cv12 10 9824157
ST25 10 9.70+143%
ST36 10 9.11£1.59%

NS : Not significantly different(p>0.05).

12



Table 14. Effects of cultivated wild ginseng pharma-
copuncture on liver TBARS level in rats fed with
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Table 16. Effects of cultivated wild ginseng pharma-
copuncture on glutathione peroxidase(GSH-Px)

high fat diet activity in rats fed with high fat diet
Treatment No. of animals Liver TBARS Treatment No. of animals qSH_PX )
(nmols MDA/g) (nmole/min/mg protein)
Control 10 27.15+£107 Control 10 118.944+19.33
Cv12 10 2471171 CV12 10 176.53+21.52"
ST25 10 21.48+1.55 ST25 10 188.13+20.45"
ST36 10 20.79+1.29 ST36 10 155.71£21.32

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

13. Superoxide dismutase(SOD) ¥4 3]

Superoxide dismutase 84 2| & ZHCV12) ok ol 4]
2zl viste] folg Apolg YehliA o9 J_,i"‘
(ST25) 5 S42)(ST36) AF ol A] T Zasel] Hlsted
o 2pol & Hehl ATHTable 15.).

Table 15. Effects of cultivated wild ginseng pharma-

copuncture on liver superoxide dismutase(SOD)
activity in rats fed with high fat diet

Treatment No. of animals SOD(unit/g fresh tissue)
Control 10 211.734+25.38
Cv12 10 244 57+27.16®
ST25 10 269.54 122,49
ST36 10 260.39+27.64°

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

14. Glutathione peroxidase(GSH-Px) ¥4 %]

Glutathione peroxidase &4 2= A7 L% ¢ 2320
dlskel f2l2 Aol enistch 28 A% o
o5t 2o]= LpEhpA ¢ E}E}{Table 16.).

H] 7 o] %
15. fFkge] Catalase 4%
Catalase A X = AP BF )220l B3t $9

& Aolg Yeanh e APE e HelAE
FEI% Aol 2 heh A TN Table 17),

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

Table 17. Effects of cultivated wild ginseng pharma-
copuncture on liver catalase activity in rats fed

with high fat diet
catalase activity
Treatment No. of animals (nmole H:0: decompose/
min/mg protein)
Control 10 125.88+20.71*
Cv12 10 145.31+1948
ST25 10 166.52425.86°
ST36 10 140.32+21.11"

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

16. Apo-B, Apo-E, TNF-a B Lepting
Lk

A, 2L, FHCVI2), A3(ST25) 2 4t
(ST36) kA * 2] Apo-B, Apo-E, TNF-a 2 Leptine]
28-S Fig.2,3,4, 59 Yepi ik

Apo-B(Fig. 2)+= 873} vlalste] Ags EFrh o
o] Wokom, RiE(ST25)H A txe+
U i UL
At 273 g Aolg £ fisith

e 44z wo ARE B

Apo-E(Fig. 3)¢] &3
Wy ko] Eotom, a3 vt HF(ST25)%k]
o] ta AT A4S YeE oY, B 7 EL
Nz gds 2ol & 5 gl

TNF-a(Fig. 4)¢] %% A HES A A
oA FASE Agke BT

Leptin(Fig. 5)¢] #& 732
At LFoA wdgro] Eqkou)

dzEe ®

13
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Fig. 2 Effects of cultivated wild ginseng pharmacopuncture on the expression of Apo-B mRNA in rats fed with high fat
diet

1 : Normal 2 : Control 3:Chung-wan(CV12)  4:Ch'onch’'u(ST25)
5 : Chok-samni(ST36)

Fig. 3 Effects of distilled cultivated wild ginseng pharmacopuncture on the expression of Apo-E mRNA in rats fed with
high fat diet

Fig. 5 Effects of cultivated wild ginseng pharmacopuncture on the expression of Leptin mRNA in rats fed with high fat
diet
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Sepaea el AA7E 2 AsEDe BE A5ea % BA4ERY B

=

Ao gt Azt 3 xYFHE HERlEL dh
u

HlEb el WEUE g vlaste] A4, Y
2 slo] el o] dFUE eI Sinh ey o
AAYFES T Brh Avistal, 53] AF(ST25)%
AAYFE AL fAEA 7P 22 4= By
T

Fig. 6 Histological character of liver in normal rats

Fig. 7 Histological character of liver in hyperlipidemic rats

Fig. 8 Effects of cultivated wild ginseng pharma- Fig. 9 Effects of cultivated wild ginseng pharma-
copuncture on the point of Chung-wan(CV12), on

copuncture on the point of Ch'onch'u, on the
the histological character of liver in hyperlipidemic histological character of liver in hyperlipidemic
rats rats

Fig. 10 Effects of cultivated wild ginseng pharma-
copuncture on the point of Choksamni(ST36), on
the histological character of liver in
hyperlipidemic rats

15



dgerdssA A9d A1E

2 A% ZAF Stess7h HITE FAEY] HAE ¥ U
AN A &A AF 5o SHYH TS @ F
FAFL Y. AR WA vITke) 71R 2 Jofoy
A ogt AFe] M AR A5 FL A
e Zased ds) AFHE A £ Al
o3 Hjgte] Ayt ARAD. bty A B

FZ ovA] diatel B FL BV 225
oS sty AF AEE oI Ik T A
A W AddAL ol HtskEe] £3HE F7M
3,548 e ARY ke AL B
oftel ol FATE TEO| FfrEe o] HNE &

thev olele AN F B R o
MR dsty A=s) 9 47
]:].40-43)

BOTIAE HT TAYE 2 2ALHE @
29 992 HRTK BRI BESHE So13 9
o, o2 QA% o7 ABEL KigHiol WY
BOZ Astol AW AAT ek i3t Akt
TR, o, LE, B, 5, B, U, SRS
A 9E AHe L Utk £3 AgsE A
B MOEE KBS S0 BRSNS 7
LAMOR BT Stk Y IR WP Kk
29 993 95 K03 329 Ax KeALR
Moz ARAUS FUANES A, K, KEK 50| 9
Aojetn HAY, FHFAAR 9 fﬂ@*é’é%élﬂ
2 42A4 59 F 992 9T JUEROE 2
Foko i £2 FUOE Sl G} £
mew o] dol HHOE AW AT AFL A, A
2s) 9% g A 4 ool Faselne
@ Je @A) AR BEG $ES b, o e
A7 WLAS ANNA Foch me] B A7k
MRS HES BaAolA AA ) A Belst
A RSN G%E F F YT FHCVIY, BHET
25) % SHASTION, AL AFANH Fx 3 A
IR PAlol FHA BAE hehd AP o

AEH F A W A9 T4, FuES Y, B
Ea9 B4, PUSE 24U L HE HARE
FH 3o, AHTE 2o 43 ¥ AERT

Ag Az 8% Blipoprotein®] ¥ AFEST2) R F
AHE)(ST36) ekd#o] tixwol Hlgte g AolE
UFER Ack(Table 2.). 8% Alipoproteine ¥]7F &2 31
A¥ZY 3¢ Zrkeke A%FS vepiee, 83 W A
A% AAAAL 7T B AR AFdMe AF
(ST25) 2 Z4HE)(ST36) kol W s B A2
7 AFHE AR AT 82 W FEAA
9 xE YRR AYF EF ¥ @e EA
on, A¥F TolE #9% )2 vYeniA @it
(Twble 3). BAZ9] HYAPNL O 7 AZY %
AP 4~5%5zo) BT} BERZAY 22 of
YR o] Fm AwzYoREd Wi 7 2 S8
o wxzA A e FHAM 1 ol 29
q.so) %]/\]-14 or= 1;1—_,_,_ 3, u]u]- CuShlng T':L, t‘rjl-Lﬂ
03 B A AZY A% MAHeE 3
Fhaepo, e A S A ko] vjA A Ao 7 =7}
@ A%l 94 4FABE PIT FE Yo
B ARANE % T $& AREOTS) 2 41
(ST36) ¢Fd o] tZ77 FHCVI2) FATEY ¥
2 7S HUtHTable 4). % TGF APH2E 4F
< Z 5 e 2L Ao ATl 1y £ 49
of| A= 4101*\34 ZFE A F FARP 240
A3(ST25) 2 SAF=I(ST36) oFR o] Bk o HTAA
;5_—._;47} == AL & 2 9t
% GlucoseF2 ) o] FY3 &l <3
} 2499, A 3‘—4 Fi G o) FFS T
F o 5134 AFolA HEHFE e A-F, AA
7t FAsE 2 7K BAEC 2HLE 7Y /9
A £ oglon, ofd A7t g {i
P SR oy BRIPcPEe. B AN E tEES
APF Hoh 52 A E Ho O A7 247
o fApEtR o, A7t AFAUAb FFe FL,

—

=]

ru°1' rulo H:l rulo

I AR EPAE 4L FUL A0 MBI
(Table 5.).
P2 ASTE AT g2 Bk 32 g B

${THTable 6). T2} ALTS] AL tj223 oFF
A2 REA $98 ol8 eRiA StThTable
7). 8% AST R ALTS B4AE AW 2 2RAE
o oo ola LA X AYe AHE HFo]

2E oA o8 23U Aol el
g HRALE AN, o8 T B} )
IE FES FAL RO AZAE



Y7} Total cholesterol 5= thZol H)Za) A
7 BEF7b w2 s BHSth(Table 8.). 3 Total
cholesterol®} A5 5H743 2@ A4AEL fabsie
B89 20)ck 3] W) 93 Asake 2971
2ok 2 A9 Ao AFR(ST25) 2 £42)(ST36)
Azl A HYHE A4S Bel WAL
P 2o @ 2 990,

HDL-cholesterol-& =wWH 3y 7} ZZ 0 3 H§
cholesterol & WrolSo] LCATS Z20 = esterd}l =7,
ZPIY 2 Cholesterol& T3 E0i71A o|8A)7)= 7%
< st A EWY cholesterol®] Al AZL-S 3t} w3k
LDLE&-A) 9} Agaoz 23] LDLY cholesterol
FE5 JA %L 27A 08 HDL-cholesterol & 3 =
WAs 2 A4 U et 2 4dY 2
FAAE FHCVIRIR) T He BE BYe
ol SFHEES xas 4o Aolg eiA
% 3kTHTable 9.). ©|H & Az wTiAaze} HDL-
cholesterol 42| o] %A X &%d & o
el kst et

74 LDL-cholesterol & ¢k X225 %7} tiz
TT_LEE} e 28 B rHTable 10.). |23 A= o}
FAY7E HRAM &I J&S BEFE Adon, u)
gke] 7399l LDL-cholesterolZFo] $7A Absitis o2
ALzl A9t A QX sttt LDL- cholesterol S
HDL-cholesterol 2} #lt)7|%5& R FHAs 2 A3
3 IAE A ok \

7H4 ) Total cholesterol 2+ A Azl BF7} %94
& 2ol YERNA 2L 1K Table 11.), triglyceride 2
FAAYT BT d2E 2o 32 e E‘R‘iﬂi}
(Table 12.). 02| & A= AW AA44E 2wk
A

87 gl 7] Thiobarbituric acid®] £+ & 74t
Y FAAYEE TeE B AFeMEe % 2
P TBARS:E R57) kAT 2E BTA
& e B FAR} A A 5o #HAF 7}
€ BT THTable 13, 14.).

B
7H4] Superoxide dismutase, Glutathione Peroxidase 2
Catalase $4 A+ A YE BF7F 2ZEth 2
%S 2o €% TBARS 59 WE A%y & 5%
% %A tHTable 15-17.).
At A YAl #ste DNAZS RT-
PCROY oJa] ettt 73 el A o) A4 Apo-

ARl AA7e 2 asa) de 434d 9 BAAEY AE

BS] fAto] Sis) FL50), E@ A9 TNEok %
LA e QAE e
27} F7kse] MRYES B

Z] 9] glucose resistance &
AL = o1z}

0.

r
mm¥4
z

it
— 2o

<) Asjol A Apo-B(Fig 1) % Apo-E(Fig. 2)
BE BATH dodd AT 2 ¢
Baro, A2 LA

1=

mlru 2a A A o3
e Moo
lo i ©

Clo
=
N
4
A
=
i
T
mnﬁ
rﬁL
Oﬁ
or
>..
rsL
ot
oy |
tlo

£ % st

TNFafig3) % LeptinfFig. 49 W8 33& 242
& NEE A AT RS TS 2
¢ e AT A
DNAS) wd3o] Aeldeig 2 W gn

R ERCE LY
8 oFe} E3ish AE A Sol
& $eidiel 2 EAE 98 4§ Al w7
A HolElZt 258 ool gtk 1
£ 2 Q7 BHOTS)S F42(STI0)
SPHYIYE AEeE BaS 24 3 A9%
A0 Holnl voph

NEE A 2 ASAE HelFE SFareA
o A7} Qe ALE AlgHT
V. @

Abepababekx) o) "B EHE dolH ] 9J35te] H]
& HEF RaSDANSNA FHCVI2), HH(ST25) 2
AH2)(ST36)0] AroRAaterd S Xgjst & 2 A7ela
A AFABE ] A, EakE Hro] E AA ) B4 B
AAERA a7 WRRIAAE AAE o

5 JPN 2



thahek a3 A A9 A13

2

o

AES A%

rlo

1. 8% BlipoproteinZF F3H(ST25) B Z4+2|(ST36)
kR txFel Hgte {3 o)l YeR)
At

3. @ Triglyceride® 2 Glucose -2 A3(ST25) ¥
Z2F2|(ST36) ko] el H)gte] 28k 2}
°]& YeRf itk

Z ASTEAAE ZHCVI2) 2 HA3R(ST25)<+4
of thEol| Blste FoJgk 2to]E VeRl Atk

HJ r{@.

= total cholesterol ¥ LDL-cholesterol & 213

B5F gzl Hgte] §9g xolg JepS
, HDL-cholesterol 32 Z2HCV12) ¢kalo] oz
of ulste] feJgt 2ol VERSITh

m Ly m st

ZF W total cholesterol 3-&- A x 2] 7hol| o
AolE YERA $3ko Y triglyceride A3
7 oz HEte F93 AFolE yehid

Lol

o Y

7.8 % 7% ] TBARS # AYE BF g2?
o ®lste] o 2ol S ek et

e

8.7k W) SODY BAAE HAF(ST25) 2 24
(ST36) ol A thZ ol vlste] §9J3h xpo] &
Ueh# 1T, GSH-Px 2 CAT @4X= A3z &
th22ol] vt §-9]3 2FolE YehiQith

lrlJ

—n

9. Apo-B % ES] DNA B#se AH(ST25) 320l

H 2% F4e BYTE TNFe % Lepting] 24
S WxEd A2 BF 35200 FA Aol
¥ 4 ot

il oS:i

10. 72b%e] 248 s AF(ST25) o] AP
FTAA 7P g2 S Bt

18

oA AFE EFs BRH HFCT2H) L E=H

(STIOS AR A% AR W A9733 B Fas
of TH}E vehfel, vl AANA 2 A5 A
AT g ¢ 5 ATk BF ol B A%

Q77 DL 3ele AR

SER

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

2.Lee KU, Lee HK. Koh CS, Min HK. Artificial
induction of intravascular lipolysis by lipid-heparin
infusion leads to insulin resistance in man.
Diabetologia. 1988 ; 31(5) : 285-90.

3. 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. 1976 ; 12(6) : 563-71.

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

5.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. 1988 ; 128(3) :
490-503.

6.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. 1980 ; 26(6) : 757-68.

7. Van der HB. Bar PR. Kapplle LJ. de Wildt DJ. Dietary
vitamin E levels affect outcome of permanent focal
cerebral ischemia in rat. Stroke. 1998 ; 29(5) : 1002-6.

8. 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. 1997 ; 94(6) : 2557-62.

9.Ronald M. Krauss. Mary W. Obesity : Impact on
cardiovascular disease. Circulation. 1998 ; 98 : 1472-6.

10. Robert HE. Ronald M. Krauss. American heart
association call to action : Obesity as a major risk factor



for coronary heart disease. Circulation. 1998 ; 97 :
2099-100.

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

12. 3|55 HBEHEE M8 - b 1987 ;73

13 BHERE. 60015 BA M AL IS 2 SR B A U 1S BRI
F2R2BP PR A IERRIA T i L E .
1989 ; 10.

14 QUG B/ORRBRILIRE SOTRIRERES, L
PR, 1986 ;4.

15. £, BRGARILIRIE S0 /M. 1Y)
:4,5.

16 5508 HSHHF 5 i alnR 8, Bk, 1989
; 5, 10.

17. SR, SR E B IR B R U, 2K
2B PR A B LI S0 R R O AR, 1989
7.

18. ZEREEL SHRIEIE300%) BRI AT, RIS .
1988 :3,7.

19. B iR AR, 2K R B R P A i
T et S R, 1989 ;7

20. AT, 7M7) BEZR o) j_sﬂ%}- EEAR=ES
N X]+= Q3 73] o) =52 19858, 157-70.

21. o] 3.4, WA g S&FE ok;do] ;q_m-/\% 289t W

Ao el MAlE 3 HERT3EA 1996 ;
13(1) : 422-8.
2. 4- g, J7]§ o]% AboFAtabokalo] 37 x]HFA 0]

I|HEE. 1987

ﬁ

=

23. 1)

;}j]

24. A ommN Jm. ek A 7] B 1988
190-1, 1967, 371, 382, 730.

25. 902, AE = R 2 ek R gAY 8
A4 Wl mA= Gk EH'J% 8+3] 7). 1994
: 11(1) : 283.95.

26. 0)F 9, A7) K] oieh £ 72 A
et §he)st AP Bejs=R 1995 ; 4(1) -
249-56

27. 98k R R BAS dFQef Y~
A% 8% ue WAl oA 9 el
2] 813 7). 2000 ; 14(1) : 135-47.

FHYY AD4s D FIRES) N ABGE 2 $ANETY PR

% 374, 459, 719, T 375

m oFge) A4 WA AF - Ao
b oA o3l 1835 %], 1999 ; 16(1) : 269-82.

20 MREEEL. RS SCBRAE R, R
1976 ;13 : 63-8.

30.Buge, J.A. and Austa, S.D. Microsomal lipid
peroxidation. In Methods in Enzymology. Fleicher, S.,
Packer, L. (eds). Academic Press, London. 1978 ; 52 :
3029.

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

32. Flohe L, Becker R. Brigelius R. Lengfelder E. Otting F.

Convenient as says for superoxide dismutase. CRC

(rpe)

Handbook of free radicals and antioxidants in
Biomedicine. 1992 ; 287-93.

33. Johnson LH, Hakan Borg LA. A spectrophtometric
method for determination of catalase activity in small
tissue samples. Analytical Biochemistry. 1988 ; 174,
331-6.

34. gl HEHARILIRSSOR Bonth. gl
1986 ; 5.

35.Dahlgvist A., Johnsen J. Awarning against ear
acupuncture used in the treatment of obesity.
Lakartidningen. 1987(9) ; 16, 38, 84.

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

37 JFH . IR R A, A2 R B R RS AR
Tl B L SR, 19895 7.

38 EFE. AR AL ATIRAAP] B ae. it
a5 19885 1.

30, HEEREE. SR AL AT BRI R 52K
A PP A T T FC SR O . 1989
7.

40. FREERS. B REBEIMPS RCH B LR ILIEE 14761,
Pl HBE, 1988 5 2, 6.

41 SO IREREEAE. Hilg: R RHL 19855 51-2.

42 Foch SRS ST £m 2 mARmAE] JE
FEREEG B RG] vl 9% ST
HpALSH 9] = 1992.

43 BURE. MFEFEel 2453 dskdFel mA

19



NALFARHA) A9A AT

T 9% T 3R] 19872, 26-47.

44. KR, HHEPREO A o8 Q4 g o] &
A AT i g-E 2] 53] ). 19883, 12-7.

45. BRI, B ACHEEEAE 100061 FRARSCRE. &
MEEZE 1986 ; 10(5).

46. Bt BRI IGHRILIRE 2000 RERE. & T
B%.1986;5,7.

47. 48 BRMGERIE 25361 FRRBLE. TEER.
1986 3, 6.

48 RE, WEGRERE 2168 BREE. ERERE.
1988 ;1.

49. Ishikawa T, Suzukawa M. Effect of tea flavonoid
supplementation on the susceptibility of low-density
lipoprotein to oxidative modification. Am J Clin Nutr.
1997 ; 66(2) : 261-6.

50. A& 3. YA 8}t Mg 3 98 1998,

51. Anderson JW. The nutritonal therapy of non-insulin
dependent (type 1 ) diabetes, Diabetes Educator. 1983 ;
9,13-8.

52.Ueda, H. and Tanoue, K. Growth-depressing and
cholesterol- lowering effects of quillaja and tea
saponins in chicks as influenced by diet composition.

20

Anim. Sci. J. 2000 ; 71(4) : 393-9.

53. 249, dv)2), s AAL. ZHEHEA R
AHEE AFe) 83 2 PAAZEA TAE F}
9 2 vgd B9 % IFYEAFAIA.
1989 ; 18(1) : 53-61.

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

55. 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. 1992 ; 16(5) : 321-33.

56.Weigle DS. Appetite and the regulation of body
composition. FASEB. J. 1994 ; 8(3) : 302-10.

57. 0| &% o] & ASIAJAIEreEA o] A7 e E 2 gt
3t 3} oy gheFalot3]. 2005 ; 8(1) : 51-8.

58.01 &, H 7. AR To] 1FH2HE Fol 2
o AALTA 5} TBARSH AL 3% F34
Z3}8}3) 2. 2000 ; 32(5) : 1186-90.

59. Lee, E. Effects of Green tea on serum lipid composition
and TBARS in chicks with oxidized lipid. Sangji Univ.
Life Sci. Research Ins. 1998 ; 51-6.



