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Effects of acupuncture at Gansoo(B-18) and Chungwan
(CV-12) on Serum Lipid Composition and Antioxidative
Capacity in Rats Fed Peroxidized Lipids

Joon-Moo Lee
Dept. of Meridian & Acupoint, College of Korean Medicine, SanglJi University

Abstract

Objectives : To investigate the effects of acupuncture at Gansoo (B-18) and Chungwan (CV-12) on
lipid metabolism in rats fed peroxidized lipid diet.

Methods : Effects of acupuncture at Gansoo and Chungwan on plasma and liver lipid
composition and antioxidative capacity were investigated in rats fed peroxidized lipids.

Results : Although the level of plasma total cholesterol and triglyceride showed a tendency to
decrease in the acupuncture group, the plasma HDL-cholesterol concentration showed no significant
difference. The level of liver total cholesterol and triglyceride showed no significant difference in all
treatment groups. Thiobarbituric acid( TBARS ) values in plasma and liver showed a tendency to
decrease in the acupuncture groups. The plasma GOT and GPT activities showed low values in the
acupuncture groups. The liver glutathione peroxidase, superoxide dismutase and catalase activity
showed high values in the acupuncture groups.

Conclusions : The results suggest that acupuncture at Gansoo (B-18) and Chungwan (CV-12) may
have an influence on lipid metabolism via enhancing antioxidative capacity.
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Table 1. Composition of experimental diets
Ingredients(%) Basal diet Oxéldé%ed
Sugar 50.00 44.74
Corn starch 12.00 10.74
Casein 20.00 17.89
Corn oil 8.00 7.16
Cellulose 5.00 447
AIN-76 Miner mix. 350 3.50
AIN-76 Vitanin mix. 1.00 1.00
DL-methionine 0.30 0.30
Choline chloride 0.20 0.20
Oxidized soybean oil 10.00
Total 100.00 100.00

AIN-76 Mineral mix(g/kg) : CaHPO, 500, NaCl
74,

K citrate monohydrate 220, K2SO4 52, MgO 24,
Mn carbohydrate 3.5, Fe citrate 6.0, Zn cabonate
1.6,

Cu Carbonate 0.3, KIO; 0.01, Na;SeO;5H20
0.01,CrK(S04)2.12H,0 0.55,

Sucrose 118

AIN-76 Vitamin mix(g/kg): thiamin.HCl 0.6,
riboflavin 0.6,

pyridoxine.HCl 0.7, nicotinic acid 3, D-calcium
pantothenate 1.6,

folic acid 0.2, D~biotin 0.02, cyanocobalamin 0.001,
retinyl palmitate 0.8(500,000iu/g),

DL-a -tocopheryl acetate 20(250IU/g), cholecal—
ferol 0.00025, menaquinone 0.005
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Table 2. Effects of Gansoo and Chungwan
acupuncture on plasma total cholesterol,
HDL-cholesterol and triglyceride in rat
fed oxidized fat

B Total HDL-choles . .
Treat cholesterol terol Triglyceride

115.79£3.66* 42.57+3.95"¢ 104.37+598°

185.25+4.057 42.78+3.77™¢ 165.48+5.19¢
13753+3.83" 39.48+3.05"¢ 117.8245.75°

IV 152.49+365° 41.52+358%C 13357+5.11°

ab,c,d: Means in the same row with different su-
perscripts are significantly different
(P<0.05). NC: Not Significant(P>0.05).
I :Normal(basal diet), I: basal diet + 10%
oxidized fat, II: basal diet + 10% oxidized
fat + Gansoo acupuncture , IV: basal diet
+ 10% oxidized fat + Chungwan acupunc-—
ture
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Table 3. Effects of Gansco and Chungwan acupu-

ncture on liver total cholesterol and

triglyceride in rat fed oxidized fat
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Table 4. Effects of Gansoo and Chungwan acup-
uncture on plasma and liver TBARS in
rat fed oxidized fat

Treatment Total( Ii;(}lgea)sterol Tri(%rllsé(zr)ide
I 11.62+0.94™° 15.77+1.03%¢
I 10.82+0.75™ 17.18+0.91™
i 11.52+0.97"° 15.39+1.21%¢
v 10.37+0.88™ 16.58+0.99™¢

ab,c : Means in the same row with different su-
perscripts are significantly different (P<
0.05). I:Normal(basal diet), I : basal diet
+ 10% oxidized fat, I: basal diet + 10%
oxidized fat + Gansoo acupuncture , IV : basal
diet + 10% oxidized fat + Chungwan acupu-

2. §% 3 2tFuU TBARSE

Table 4= 8% ¥ 7y TBARSHS] H&
A vetdch % TBARSHS A Aldw
oAl 1669 n moles MDA/mlo]4 3174 n
moles MDA/m19] & vt on, 3Hiks]
AR7MENA B2 AFE v 28y o
232 AT AH AHYFEL B4 79
g ZolE JErA gokeh 13U TBARS®H
T st AFs o] AAE B 2 A
£ 2o, 3 Az o3 FaFoh

3. &% GOT H GPT

7+ Al 84 GOT 2 GPTY g44&
Table 5¢f etint. @3 GOT= HA 2T IA
3451 unitollA] 104.37 unit®] WHE vhetdo
o, A A A AL BE7F A4 Bk &S
$2& vetych SR 2 7HEoAE AR
Helg BE7h g2 2o 22 X8 vkl
th. GPTg A AEFollA  4857unitoll A
96.38unite] HHE vrebdlow, st d A7}
&+ BRI AT Bk 58 3E 2ok A

Plasma TBARS L1V TBARS

Treatment (1 5les MDA/mI) 13[181 X]/egs)
I 16.69+3.91° 17.41£3.79°
I 3174359 35.72+3.96°
i 17.44+327° 25.92+3.58"
i 19.58+3.06° 24.67+3.31°

ab,c : Means in the same row with different super—
scripts are significantly different (P<0.05).
I :Normal(basal diet), I : basal diet + 10%
oxidized fat, I: basal diet + 10% oxidized
fat + Gansoo acupuncture , IV : basal diet
+ 1096 oxidized fat + Chungwan acupuncture

Table 5. Effects of Gansoo and Chungwan acupu-—
ncture on plasma GOT(Glutamic oxaloa-
cetic transaminase) and GPT(Glutamic
pyruvic transaminase). activity in rat fed

oxidized fat

Treatment (kannGngurﬁt) (karrgel;r unit)
I 3451+357° 4857+4.25°
I 104.37+4.21° 96.38+5.24°
I 82.714.74° 71.43+492°
v 60.44+5.37° 68.91+5.14°

abc : Means in the same row with different supers-
cripts are significantly different (P<0.05).
1 :Normal(basal diet), T : basal diet + 10%
oxidized fat, I: basal diet + 10% oxidized
fat + Gansoo acupuncture , IV : basal diet
+ 10% oxidized fat + Chungwan acupuncture
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4. Glutathione peroxidase(GSH-Px), SOD, CAT
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Table 62 GSH-Px, SOD ¥ CAT €4A&
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Table 6. Effects of Gansoo and Chungwan acupu-
ncture on antioxidase(GSH-Px, SOD,
CAT) activity in rat fed oxidized fat

CAT
_ GSH-Px SOD
anlgﬁ (nmoles/min/  (unit/mg (é‘ )r/nn(ﬁg;(Hz
mg/protein)  protein) zprpt einl)ng

I 27462+21.37° 11.92+153" 14865+894°
I 13529:1966° 623+0.94° 66.83+9.17"
I 18831+2458" 7.76+0.88" 108578.77
v
(04

200.37+22.75° 7.15£0.83" 117.31+8.09°

:Means in the same row with different
superscripts are significantly different
(P<0.05). I :Normal(basal diet), I : basal
diet + 109 oxidized fat, II: basal diet +
10% oxidized fat + Gansoo acupuncture
, IV : basal diet + 10% oxidized fat +
Chungwan acupuncture

YERHth GSH-Px9 84X+ A AujgolA
13529 n moles/min/mg proteino] A 274.62 n
moles/min/mg protein®] WS velc) it
IR A7t BR7F B B shesie
FE Hol Folou, A AYFES drE B
o £2 $=2E Ueiigld. SODe] E4x=
A AalZo)A 6.23 unit/mg proteino) A 11.92
unit/mg protein®] WEFS HAch IFASA A
A7t B57h A B 92 gE By
ARSI A "7kt ellAs AR BBl
et Hop oha =2 FgS o fo3t
AolE Ut A= gttt CATE4AE diz
ol 7 2e g Hiow, AAAZgA
S7bete ¢S Bl

4EHS NBe 28, /1E D GERHNA
g A9 Al s AP A o
EICEL R EERE PRt R
%52 F7H071% 3 29l0] Wk Eg wjgko

2 Qg A AYALY o4 Me] THakst A A
72 4 Qlck. EEEAL BRE-S AVA oA
SBATHE SE20) %8, #, ik, sl 8k o
HOE %, iR ol4g 7t §tx, o
g dgel 134 Helo] B 4 rtw UdA
AP, wheba 2 B9t o3 AFAES) 24
A o) garstse A7) 9 AFrt T
o] # AP, E3] FhBof A= Hut
3 BAAA 2T 2 ATAE] 3] A7}
FHEYHT. 2y ojg B2 ThE AT
o= Bstm AR P8t 715 FA
717] 913t AESA PR ol uvlulsict o
A B A7E o] A ewe ol gt H
3t A7) 7] 919 )
e dAxsty] Q@ 7ladFE et AL
theF Folg A Kk (B-18) U ik
(CV-12)9) A717+ A2 A T 2273l
sstEe) T 9 garsAEa0] SAHAE
Ao ol vz AEFch 1 A3, Y &
e adEge AR AANE BEL A

F Bt 2 e Uehy JuiP<0.05). o3t

o o

KX
=

=
Y
o
o
ol
o
b
otk
2t

o

Ao Aolo] Y7h A Qo] APHoE
JeFe 97

21 Ao R AR R, 1
ALY Fol BF S 2EHEFO| 57

= o2 A7ETP a7 Anet §
Abgch vt A A2Fe] diEd Kot W
$e Yetlen, A A olA=
(B-18) Ad A7t e (CV-12) AR A=
Hoh @2 7he Bl oj#dr A= A9
ZH2HE Azl IS & 5 don, Fw
(B-18) Ao} Hrh adAde AAbs] &
A HDL-cholesterol&F< 39.48 mg/dLoj 4]
4278 mg/dL9| £&& VeEhiglen, d At
2ol folgt zolg urEhA] gtk A
HDL-cholesterol®] 3AFL AJQld] oule] @ v}



Y

Zoju], g AT Bajo) Hrof o}
g gkl 4 g B Aoy E Haz 7t
oA 2% AfolE Uehz] gok=d) o3t A
e AU et 298] BHes &g
At 7191 Aoz ARt ol JAME
2o o2 APINE 99w gy
A 4 93|xE= A HDL-cholesterolek
o] M5 dFE & = U+ 2UAL 1Y
5 Hrt o AAFHA 977 oy Aoz
AZrEt}. ¥ Triglyceride®-2 #H4itebx|d
7HE BE7 A Bo B £ HYou,
A AFoA Ak A HZoAs
F& (B-18) A3 Aelwo| Hifg (CV-12) =4
A Bt ¥ e B2 o) 3 A
F& (B-18) AA A7t AU KA AL A
T FFE T A AN ok Y R
Z 74 (Table 3.)-& Total cholesterol®} Trigly-
ceride® R57F A Al 7o {93t zjoj=
et A th 282 A AYAle Fa 4
2 Ao 47 B8 e 79 287w
olt}. wrebA] ol st Ak 7o) Ao 7]
U Aew Az €3 2@ -39 TBARS
FE B Aot BN e AFS
Lrebdlch olaj§t Aate Aolo) A7Ig #ats)
Ade] FFgeg AAE AW, AAAYZE
EErt dad Boh B A Hol, A1
7t Ao ojH gL ulF = UYL A
Ak 84 GOT ¥ GPTE 43L& 7}
AR A Ao Fkste A¥S wHyh
oY A= EAA 9 I MR

AZ) E4E & 5 92 Boizon, A

o

R, olg@ A% AANUA BN E
9 sl2e] YFL FULEL ANz GSH-
Px, SOD % CAT ZAXEL Hatsixd 7}

Y]

T mE 34T B shEse AYe B
Fgou, A3 HYFEL hE2Z Ko} ¥ 4
A% ehfgich. olde Aaks ghol A AR
ByustEel HHF @ LeEH, YA

Al 33308 44T & 4o AN

2 iz (CV-12) &} o] Thats}
AQE Foidt A7 &% 9 AL
FAstsol v S AEJ
1. 8% FZY2EHEFE FASA A HNE
et A Bo SUhskded, R
(B-18) 2 e (CV-12) A A 2o <)
stehstglct. @4 HDL-cholesterol®2 A
A4 Fog zolg YetA] kot
AAFE AT A 7
ook,
2HEFL FANAFL A
%t ApolE uEhfiz] st
TBARS%H2 A&+ A3
frolgh zpol & YetiA] gkore
27 B} B2 $=4E 2ok
TBARS®H-2 H4stxd g 7te] 9
7t e, AR Ao o8] s
% GOT ¥ GPTY &4+ H4ts}
XA "7 ZA Z7tstgen, AR
o] 93 =Pk P<0.05 ). 7+ GSH-
Px, SOD 9 CATZA &= A Azl ¢
3 F718te AFS Bk 18y SOD
o BEAE =z Y A el
2% Aolg YehliA = gkokch
ol¢} e A= ik (B-18) Ao AW #|
Adjate] S F0 ol FAtsiAo] FH3
¢ A&S vedo] dojuts Hog A"

Fri (B-18)

e
o
oy
o

_c|>{_v'
o,
o

opu
= ook
™)

X

L
=2

do

}

N
20 N B o
R o ’
A e e

(%]
flo ngt
N
5=

iy

Olr_}l_“_g‘

==

n ol

£

- 88 -



2H(B-18) U ZeHCV-12) XIZlo| BRLisES HEsh 27l miERELs

10.

#aE

[=3

. Bidlack WR, Tappel AL. Damage to micro-

somal membrane by lipid peroxidation. Lipids.
1973 ; 8(4) : 177-8.

. Saito M. Interaction between lipid peroxide

formation and nutritional status. J Jpn Soc
Nutr Food Sci. 1988 ; 41 : 343-9.

. Vergroeson AT. Physiological effects of

dietary linoleic acid. Nutr Rev. 1997 ; 35 :
1-9.

. Younes M, Siegers CP. Lipid peroxidation as

a consequence of glutathione depletion in rat
and mouse liver. Res Comm Chem Path
Pharm. 1980 ; 27 : 119-29.

. Schwartz MK. Role of trace elements in

cancer. Cancer Res Comm Chem Path Pharm.
1980 ; 29 : 319-31.

. Langanier S, Yu BP. Anti-lipoperoxidation

action of food restriction. Biochem Biophys
Res Comm. 1987 ; 145 : 1185-202.

. Powell C]J, Connoly AK. The site specificity

and sensitivity of the rats liver to butylated
hydroxytoluene-induced damage. Toxicol
Appl Pharmacol. 1988 ; 5 : 1127-45.

. Yamaoka Y, Kawakita T, Kaneko M, Nomoto

K. A polysaccharide fraction of Zizyphi
fructus in augmenting natural killer activity
by oral administration. Biol Pharm Bull. 1996
; 19 1 936-9.

. Jung DW, Shibuya M, Ebizuka Y, Yoshimatsu

K, Shimomura K, Chung KS. ELISA for the
determination of saikosaponin a, an active
component of Bupleuri radix . Chem Pharm
Bull. 1998 ; 46 : 1140-3.

Yoshikawa M, Murakami T, Hirano K,

11.

12.

13

14.

15.

16.

17.

18.

19.

- 89 -

S HiEg{LEEo] DIXl= R

Inadzuki M, Ninomiya K, Matsuda H, et al.
Triterpene oligoglycosides with hepatopro-
tective effect from chinese Bupleuri radix, the
roots of Bupleurum scorzonerifolium willd.
Tetrahedron Lett. 1997 ; 38 : 7395-8.
0|2, 7Y, 5. A|aigo] AR A
& Zo3 BlFe] €4 9 ]—Z]—z]zl:[L/HJ_]. SFAL
3hgoll v|A= FE =P FerE AL 2000 ;
33(5) : 502-6.
A, ol 47t ol8lg, o), HEY, YA
9. S F-§4=e] P YoFeHIA.
1997 ; 28(1) : 15-20.
ARG oA, ol QujR} =HFo] x4t
Felat A9 7715, GAARTY
9 gl olXe Fe. A Bl
1 632-7.

Al o].__

Ao 2| AT} AR 0] Z]=
3}, f‘;_}q-g%orl Falets)z]. 2003 ; 32(6) :

= ArE . ahga) ol TSR A
B dFEE T DHQ ARNAFA, 77

L gl Ao u|x|= gk LAY AEE)
3] %], 2005 ; 18(2) @ 343-50.

NER, 0, ol2. ARTo] LAY olE
Foigh A9 HETAl ”li]h %ﬁ%,k gz
g3 gsks A, 2001 ; 18(1) :

o2¥. ol B U FUY 75:!1}%01 ERR
9 @79 ARG} vA = 9 AT
et gt l 2003 ; 20(1) = 31-8.

E}okzl 9] z];‘s__}ﬂ-zs]. i

uig tHf&%%iwl 2006 ; 81) : 51-7.
. A7) 8. o]&. Alekibieky o] Ay
2loo] o3t Pt F B o ujX|= Fg
o ghekH 33 2], 2005 ; 8(2) : 97-108.



20.

21.

o]

BAA. AAALE) 13 A& AEAL 1983
: 210.
Az, A8 1 AL A8 1936
: 364.

. Buege JA, Aust SD. Microsomal lipid peroxi-

dation. In: Fleischer S, Packer L. Methods
in enzymology. London : Academic press.
1978 : 302-9.

. Ohkawa H, Ohishi N, Yagi K. Assay for lipid

peroxide in animal tissues by thiobarbituric
acid reaction. Anal Biochem. 1979 ; 95 : 361-8.

24. Levander OA, Del.oach DP, Morris VC, Moser

21.

PB. Platelet glutathione peroxidase activity
as an index of selenium status in rats. J Nutr.
1983 ; 113(1) : 55-63.

. 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. 1992 :
287-93.

. Johnson LH, Hakan Borg LA. A spectrophto-

metric method for determination of catalase
activity in small tissue samples. Anal
Biochem. 1988 ; 174 : 331-6.

Ahrens EH, Insull WJ, Blomstrand R, Hirsh
J, Tsaltas TT, Peterson MI. The influence

i

=
T

30.

3L

of dietary fat on serum lipids levels in man.
Lancet. 1957 ; 1 : 943-54.

. Kim SH, Jo MJ. A study of metabolic effect

in high and low fat diet on albino rat. J Nutr.
1972 ; 5 : 169-83.

. Kim WY, Park HS. The effect of dietary fat

levels and protein source in early life on the
cholesterol and lipid metabolism in adult rats.
Korean J Nutr. 1981 ; 14 : 136-47.

Hang A, Hostmark AT. Lipoprotein lipases,
lipoprotein and tissue lipids in rats fed fish
oil or coconut oil. J Nutr. 1987 ; 117 : 1011-7.
Harris WS, Connor WE, McMurry MP. The
comparative reductions of the plasma lipids
and lipoproteins by dietary polyunsaturated

- fats: salmon oil versus vegetable oils. Meta-

32.

- 90 -

bolism. 1983 ; 32 : 179-84.

Sanders TAB, Hochland MC. A comparison
of the influence of on plasma lipids and platelet
function of supplements of n-3 and polyunsa-
turated fatty acid. Brit J Nutr. 1983 ; 50 :
521-9.

. Chung Y], Park HJ, Chang YK. Effect of

dietary eicosapentaenoic acid on serum and
liver lipids patterns of mail rat. Korean J Nutr.
1994 ; 27 : 537-51.



