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Abstract

Effects of LRa(K1Er), GBss(#&E) and SPy(ZAHf) acupuncture on lipid composition were investigated in
rat fed high fat diet.

The results obtained from this study are as follows :

1. In the all treatment groups, the body weight values after feeding the basal diet for 4 weeks were
significantly decreased compared to the initial body weight. However the decrement of body weight
showed a high in acupuncture groups compared to those of control group. In the acupuncture groups, the
decrement of body weight showed a high in the LR; acupuncture groups.

2. The contents of plasma B -lipoprotein and free fatty acids showed a tendency to decrease in the
acupuncture groups compared to those of control group and the values of LRs acupuncture groups showed
a low in the acupuncture groups.

3. The contents of plasma triglyceride showed a low values in the complex treatment group of LRs,
GByy and SPs. However among the other treatment groups, this values showed no significantly different.
The contents of liver triglyceride showed a tendency to decrease in all acupuncture groups except to the
complex treatment group of GBsy and SPy; acupuncture and in the acupuncture groups, LR acupuncture
groups were lower than GBs and SP; acupuncture groups.

4. The contents of plasma glucose showed a tendency to decrease by the acupuncture treatment and
LR; acupuncture groups showed a lower values than other acupuncture groups. :

5. In the values of plasma glutamic oxaloacetate transferase activity, LR; acupuncture group and the
complex treatment group of LRs, GBy and SP; acupuncture were a lower values than other treatment
groups and among the other treatment groups showed no significantly different. The values of plasma
glutamic pyruvate transferase activity showed no significantly different among all the treatment groups.

6. Contents of plasma and liver total cholesterol showed a tendency to decrease in LR; acupuncture
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groups. However those of the other groups showed no significantly different.

7. In the contents of plasma LDL-cholesterol, LR; acupuncture groups were a lower values than other
groups, however among the other groups showed no significantly different. The contents of plasma
HDL-cholesterol showed a tendency to increase in the acupuncture groups, however these values showed

no significantly different.
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Table 1. Composition of experimental diets

Ingredients(%) Basal diet | High fat diet
Casein 20.0 - 200
a - Corn starch 35.0 30.0
Sucrose 11.0 10.0
Lard 4.0 25.0
Corn oil 1.0 5.0
Mineral mix.” 35 35
Vitamin mix.9” 1.0 10
Cellulose powder 235 5.2
DL-methione 0.3 0.3
D Mineral mix(gkg diet) :CaCOs 2929 ;

CaHPQ4 .2H,0, 0.43 ; KH,PO,, 34.30 ;

NaCl, 25.06 ; MgSO, . THO, 9.98 ; Feric
citrate hexahydrate, 0.623 ; CuSO; . 5H:0,
0.516 ; MnSO; .H.0, 0.121 ;ZnCl;, 0.02 KI,
0.005 ; (NHy)s MO0 . 4H0O, 0.0025.
Vitamin mix.(mg/kg diet) : Thiamine-HCl, 12 ;
Riboflavin, 40 ; Pyrodoxin-HCI, 8 ;
Vitamin-Bye, 0.005 ; Ascorbic acid, 300 ;
D-biotin, 0.2 ; Menadione, 52 ; Folic acid, 2 ;
D-calcium pantothenate, 50 ; P-amincbenzoic
acid, 50 ; Nicotinic acid,

60 ;Cholin choloride, 2000 (IUkg diet) ;
Retinyl acetate, 5000 (IU/kg diet) ;
Cholecalciferol, 250

( IU/kg diet).

2
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o] & BEMNA 1054 8Tz PHEE
fFAreHAl 49 “H%]*“C}(Table 2).

3. REERE el ‘?4 FISER TR
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Table 2. Body weight gain and feed intake
in experimental period for 4 weeks

Initial body  Final body  weight Feed
Treatment weight(g) weight(g)  decrease(g) intake(g/day)
Control  42727+1.36™ 408.19+2.76" 19.08+2.46° 26.99+197™

LR 427591.30™ 392184297 35.36+2.90° AU31+172"
GBy  42545+2.30" 306.30£101° 29.164235° 25944141
SP, 42746+174"™ 401904156 25.563086° 26714150
LRs#GBy 42703+119™ 38973+1.44° 37.302.15" 4.37+171™
LR#SP,  42703+164™ 399.09+152° 349442940 9575+144™

GBy#SP, 42706+223™ 401804187 25964195 26074157

Is*ngBﬂs* 9606:£2.4™ 38963212 36964079" 24.41+096™

NS : Not significant (P > 0.05).

abed : Values with different superscripts in the
same column are significantly different (P
< 0.05).
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1) miFREE % Glucose

3% total cholesterol(TC), LDL-cholesterol,
HDL-cholesterol, triglyceride ¥ glucose&-&
Mm% B #5#r#5(Boehringer Manheim, 5 %)
os) ¥Agch

2) FRERER

- ATHEPA  total cholesterol 3 triglyceride”
(TGS EEM kit (Wako Co.,, 4 8)E 14

st FA et
3) 4% Glutamic oxaloacetic transaminase(GOT)
S9! Glutamic pyruvic transaminase(GPT)
m#E GOT 9 GPTe Mk 8 E§5HT23Boe-
hringer Manheim, 5%)& o] &3} &3 3o}
4) B -Lipoprotein

B -lipoproteing &2 lipoproteinE &M kit
(latron lab. 2)E o]&3te] = ou) gy
o} s RIZE

5) In4F SRRk hhEL(Plasma free fatty acids(FFA))
A% EEEAERAE: &8 V-NEFA kit (Ak

W, JE)E o) 43 BRIF 98 FENST
6) HEETRIE

Al A 3= Spss packageE o]-&3te one-
way ANOVAZ A & +3 st oo, & RERH
2 #94 72A" & Duncan’s multiple range
testel] 23t} P < 0.055F A AUt

. EE#ER
1. @R oXes BE

o &8 1% BB Rl RIERS T
EL 42545gd A 427.59g2] W& vielulg
oo, EEREEC folt 2REE e ¢
stoh. 2Ev 4379 EoRRSE R 9 337
o] FIsEIEASl HER B THMEES 389.63g
oA 408.19g8] H4 = RIEFM Fog =
£E JYehlidled (P <005), & EHit =
F7F IEi SHEA T HEFGE 8E 2o
wWAsd ok BRERCES & BREEANA
19.08gef 4} 37.30g} M & Vet o,
WEER 2T/ HEBE 2o gydP <
0.05). RUBEFEREM N = K& s BEH =
b MEE 2 AR NSEERRE »d BRERY
Beol %giekP > 0.05). 4 FHRERRES

UM o3 ZRE BolA AUIP >
0.05)(Table. 2). :

Table 2. Body weight gain and feed intale
in experimental period for 4 weeks

Initial body  Final body weight Feed
Treatment weight(g) weight(g)  decrease(p) intake(g/day)
Control  427.27+1.36™ 408.19+2.76" 19.08+2.46" 2629+197"

LR 42750+1.30™ 392.184227" 35.36:290" 243141727
GBy 4254522.30™ 396.30+1.01° 29.16+2.35° 25.94+141™
SP; 2146+1.74™ 40190+£156° 25564086 26.71+150™
[RGBy  42703£119™ 389.73+1.44" 37.3022.15" 2437171
LR#SP,  427.03£164™ 392094152 34.9442.94" 25.754£1.44™
GBytSPy 427.06+223" 401.80£1.82° 25.264125" 26.07+157°

é‘%’*GB*’* 19606524 63217 3696+079° 2441£098"

NS : Not significant(P > 0.05)
sbed . Values with different superscripts in the
same column are significantly different

(P < 0.05).
LRy : K1, GBas : #8;, SPy:
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Table 3. Effect of acupuncture on plasma
B - lipoprotein contents in rat fed

Table 4. Effect of acupuncture on plasma
free fatty acids(FFA) in rat fed

high fat diet high fat diet
Treatment NO.of  F -1nggl}$)tem Treatment ~ NO o FFAQU)
Control 10 88.76 + 2.33° Control 10 722.34 + 23.13°
LR, 10 63.30 + 2.87° LRs 10 471.03 + 17.46°
GBso 10 7062 + 0.90° GBug 10 605.22 + 12.56°
SP, 10 7267 £ 175 SP, 10 623.15 + 9.54
LR; + GBy 10 59.64 + 2.38° LR; + GBgy 10 44469 + 11.05°
LR, + SP, 10 63.37 + 1.32° LR; + SP, 10 465.01 + 10.12°
GBy + SP, 10 72.52 + 3.30° GBg + SP; 10 64065 + 851
IR; +GBg +SP; 10 63.04 + 2.35° LRs + GBw + SP, 10 44410 + 1597

abed . Values with different superscript in the same
column are significantly different(P < 0.05)
LRy : Kffi;, GBso : #85; SP:: 2

2. m4F B -lipoproteinEol| o|Xl= B

RUSHEERE ¥ M3EA A -lipoproteine] ZEHE
g vebilch 2EIERA 59.64mg/dlel A

88.76mg/dle] MEHAE wdom, R
T ESU) MR 2o @S ZHP <0.05)& 2
Sk MSEmBEE el = KT B HAN
SETEREe) 7ha Fe (P <0.05) % Ryen,
KEFE—RIERE, K3 A HARER o
K, BE DIREAEERTS A3 &
oet 2R ey @gtes(®P > 0.05), k
WRERE 257 o BEMTS o 3o
Fe e RASHP < 0.05). BEE—EREEH,
ARE—EEE 2 WES DR HARERS
Zroll = ArETbel 98 EEE JehyA ot
(P > 0.05)(Table. 3).

3. MiF MEEAERARSRAE XS B

& EEHA 44410284 722349
of BErYAE Bydon, NFRERE =571
HIBEE o} 22 A ZAHP < 0.05). Al
WERIEERS 7l v KM, ME ¥ 2% HE4W
mEERel /M 3 e BldenP <
0.05), XIGRER E57F AREN 29 ¢

®ed . Values with different superseript in the same
column are significantly different(P < 0.05)
LRy : Kiff; GBum : #iE; SPi: 20

@& e oHP < 0.05). Bl A% 2 ¥

rio

CER DR SARENMEAE fo% 2RE

el 2] sk (P > 0.05)(Table. 4).

4, 13% Triglyceride Boll njx|: g

2 R4 9361mg/dlsl 4 116.79mg/dl
o BEE Yehlen, RISEE K, BE 2
A MARERIA, BEME AHY BE
WAREROIA 2odZich MRS Mk
BRI B B 2 K, BE Y
A WAREES AT MHEEN 25}
HERS feld ZES GehiA 2ot
SETHT Tols K, B ¥ AW HAR
Eifo] 93.61mg/dle) BfES depAol 71E
S miEE  2ded oy EERSe
100mg/dl ol 4} Bl A BIEES 7ol
4% A%¢E % & A HTable. 5).

5. M#F Glucose®oll ojx|ls BE

124 7v9) igEAKIE Al & EFERA mig
glucose& & el EEMEE KEFS DN
HAEBEREN A 137.65mg/dle] 43 & ey
2o, HEES ¥R 222.30mg/dle] £
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Table 5. Effect of acupuncture on plasma
triglyceride contents in rat fed

Table 6. Effect of acupuncture on plasma
glucose contents in rat fed high

high fat diet fat diet

Treatment alffm :li Triglyceride(mg/dl) Treatment aljl?m a(ig Glucose(mg/dl)
Control 10 109.36 + 846 Control 10 222,30 + 17.45°
LRs 10 10223 + 812% LR, 10 15305 + 8.04°
GBuws 10 10837 £ 9.11™ GBgx 10 16040 + 11.64°
SP, 10 10256 + 9.52° SP; 10 18099 + 10.29°
LR; + GBy» 10 11679 + 9.36° LR; + GBy 10 14876 £ 7.16°
LRy + SP, 10 106.40 + 10.70™ LR; + SP, 10 13765 + 6.04°
GBx + SP, 10 109.23 + 9.70* GBy + SP, 10 167.33 + 7.40°
LR; + GBy + SP; 10 9361 + 6.26° LR; + GBy + SP; 10 13867 + 7.19°

% . Values with different superscript in the same
column are significantly different(P < 0.05)
LRs : Kfff; GBuyo : #3& SP,: D%

A& 2 FAoh. HENS FREERTS v

el A= FISEEER Z57F BEE 2d $&

#([P <0.05) et HIFRERES el
K=t R BERERS XE, BE 4 D5
HAEER] Ax 7t f93 £EE el
A ¥stem(P > 0.05), oje} RERHE 2ot 2
2 s JeEy P < 0.05). 282 K 9
EFRES KES WE EEERTEHC) BE 5
IR, DR ""-*IEIEL’#? 2 MES D EE
BERE 2o 22 gh(P <0.05)¢ 2o kA
-4 j(fﬁﬂ’é‘ﬂﬁ R A M glucosesfol
22 7 as 2o i(Table. 6).

6. miE GOT2| /EfE(Eol nixl= ®E

2 RIElA 74913914 110.24441 9]
ZINMEE
el K E—mEnt, WE E-RER o9
3L OKRTE, BEE R DR RARERS HEM 2
o 22 e deilidled, KE BE—REE
o K, BE DR HERERS T #
fE=® > 0.05), ZEHFE F /M4 ¥& IS
‘—}E‘r’vﬂ“‘:’r(f’ < 0.05). z2iy o= Rig KE

< HEEES f98 £EE YE 7‘] St
°n%(P>OO5) dH Y wEEEE T 5 9o

Ueblich BB e vms

bde . Values with different superscript in the same
column are significantly different(P < 0.05)
LRs : K18, GBwp : B, SP.: D%

}(Table. 7).

7. 4% GPTS | iEtEMEOl olxlE R
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@ééﬂﬂ‘ﬁ— 2olch & RIERE B RGR % u) 8

2% HERSH RIS SRS e $o19 2R
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Table 7. Effect of acupuncture on plasma
glutamic oxaloacetic transferase
(GOT) activity in rat fed high fat diet

Treatment a{iloma(ifs GOTKalmen unit)
Control 10 109.04 + 6.79°
LRs - 10 7491 + 526"
GBy ‘ 10 8842 + 11.00°
SP, 10 10356 + 7.24°
LR; + GBy 10 97.17 £ 667
LRy + SPy 10 99.00 + 6.08"
GBy + SP, 10 11024 + 893
LRs + GBy + SP, 10 76.39 + 14.70°

#d ; Values with different superscript in the same
column are significantly different(P < 0.05)
LR; : K1, GBao : ¥, SPs: R
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Table 8. Effect of acupuncture on plasma
glutamic pyruvic transferase(GPT)
activity in rat fed high fat diet

Table 9. Effect of acupuncture on plasma
total cholesterol contents in rat
fed high fat diet

Treatment NQ' o]g Gpru(_lr{n%l)m en
Control 10 7095 + 4.68™
LRs 10 69.20 + 1.91™
GBgy 10 6827 + 5.59™°
SP, 10 66.36 + 542"
LR; + GBy» 10 7006 + 441
LR; + SP, 10 66.10 + 2.83"
GBy + SP; 10 6350 + 5.80™°

LR; + GBy + SP, 10 67.38 + 8.00™

NO. of

Treatment NO. o Total( Ig};/)cljels)sterol
Control 10 190.12 + 8.76™
LR; 10 17424 + 8.69*
GBa 10 18027 + 7.17%
SP, 10 182.78 + 6.31°*
LRs + GBw» 10 167.18 + 5.38°
LR; + SP, 10 18312 + 4.65%
GByg + SPs 10 19168 + 6.21°
LR; + GBw + SP, 10 156.28 + 11.18"

NS : Not significant® > 0.05)
LRy : Kffi;, GBsgo : ¥8E; SPy: DFF

0.05), & EER =571 Fo3 £EE ey
=] ekskt(P > 0.05)Table. 8).

8. IM4¥ Total cholesterol&ol] o|k|= R

Zx R A1 156.28mg/dlo] A 191.68mg/

die) #E) 49 naoen, Kl BE 2 A
W OGAEIERe) RIKEP > 0.05)F, MEs
N BAREHC) BEMS Vel BB
s USETERES S vims) 29 ME BEE
B, AR B—REE, KFT AR HARER
o MES AR EARER TS BN &
o ZEE YA Fpout, K E—E
I, KES B f’ﬁ/\ EEER D N, Wi
U NG BARERSS HEME ¥ 2e Hi
e JeE P < 0.05). T RERE 7
o= KIEY 2N EAERME D KF, BE 2
NG WA RIERe) 2 ZP < 0058 29
o}, JEHRMEBE L A BEFEES Y}
W= skek(Table. 9).

9. m#¥ HDL-cholesterolE0l] ojx]|= RE

& EHEE A 45.08mg/dle A 51.53mg/dl
o #Efd S et o, ¥HREE 2ok fi
EIEEE =F7b 47 22 A%E dEhlevy

abede . Values with different superscript in the same
column are significantly different(P < 0.05)
LRy : KXff;, GBwp : M2 SPy: 7R

o g §§~ vebd A& W skek® > 0.05).
IR S 7ol = 48.21mg/dlel) 4
51.53mg/dle] #ENMEAE ebllovt RIERE
Mol feg ZERE ebA oddeP
>0.05)(Table. 10). :

10, Mm%¥ LDL- cholesterol®ol] o|x|& B
Z Fﬁfﬁﬂ?}'ﬁﬂ]/ﬂ 50.32mg/dlel 4 65.63mg/d]

Table 10. Effect of acupuncture on plasma
HDL- cholesterol contents in rat
fed high fat diet

Treatment aI;Ix?m a‘iﬁ I_D)L(ﬁlg%eﬁteml
Control . 10 4508 + 4.51™
LRs : 10 4860 + 2.13™
GBs " 10 49.14 + 3.37™°
SP, 10 51.53 + 4.74"
IR; + GByp 10 4821 + 7.73"
LR, + SP; 10 49.65 + 3.50™
GBy + SP 10 5045 + 1.76"°
LR; + GBy + SP; 10 4926 + 4.49™

NS : Not significant( P > 0.05 )
LRy : K&, GBa: B SPi: L7
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Table 11. Effect of acupuncture on plasma
LDL- cholesterol contents in rat
fed high fat diet

M_ﬂ'lw‘reatment gx(i) m:li LDIE;:Iklxg/lglsjteml
Control 10 65.41 + 5.93°
LRs 10 51.32 + 4.61°
GBao 10 62.78 + 3.48°
SP, 10 6563 + 3.54°
LR; + GBg 10 52.81 + 5.05°
LRs + SP, 10 50.32 + 2.48°
GBy + SP, 10 6447 + 4.29°
LR; + GBy + SP; 10 60.66 + 3.65°

% . Values with different superscript in the same
column are significantly different(P < 0.05)
LR; : Kffi;, GBgo : M4 SPy: DR

o #FHNE vded, KKET KER 2
B BREARENIAM, Refic AR E— EHE
Beel A vebllch & REER BURES ¢l
B KM B IR KT BE HAmE
WY kS A% EAEEREC) MR R
ok dstow(P < 0.05), ol #] RiSEEEFE S
HIBRES fole £RE el dsta P >
0.05) (Table. 11).

11. BFEE Total cholesterol&of| o|x|= gsi

% pEIEREel A 7.50me/gel A1 11.20mg/ge] £
EhfEE 2o Foh. & RERFR MRS vl 29
2 DB REN D BES DN EeRE
TS ERES T Z2E2E A dsdte
(P > 0.05), o1&} filfH RERFE S HEH =2
o 2 A BFAKP < 0.05). Fig
RS el M & KM, 23R 2 B WARERC

7 G g Rygen, R E— EERC

4 B g ehlch Qb o 2 K A
RERS 2571 A% D BE AN RERS v
o we ghe 2ofFgichTable. 12).

12. fth& TG&ol nixls BE

Table 12. Effect of acupuncture on liver
total cholesterol contents in rat
fed high fat diet

Treatment NQ. ofs total(ggheﬁterol
Control 10 1120 + 1.56°
LRs 10 8.16 + 0.66°
GBy 10 9.77 + 1.03*
A 10 11.17 + 1.26°
LRs + GBas 10 864 + 107
LRs + SPy 10 8.35 + 0.60°
GByp + SPs 10 1043 £ 0.70°
LR; + GBy + SP, 10 750 + 0.50°

med . Values with different superscript in the same
column are significantly different(P < 0.05)
IRs : Xf&; GBo: 85 SPi: DFF

& EIER A Triglycerideske] #d)
€ Table. 13 vieblich Z EIEREA
8.63mg/gel 4 13.49mg/ge] #EPHAE Bl

o, BES 2R HeREMNS AT MEE

R 25 HIBEE Bo G2 AL wF
AHP < 0.05). Wi BEEE el K,
B 3 DR HAEE) 7MY S FE 2
dFglen, dbxdes K REHE =571
ofe} BRIEHE 2o 22 US HFdo. &
3 D3 OREREA T f T 2R vehd
2 ¥k P > 0.05)(Table. 13).

N. & £

Hod BEAY RAEFE HHEL KNWA,
BT REN A el U], @ElelifiiEs 2t
sef 7hx ot =3 iEH EE HRiE=E AR
o EFES 71EH ol 3, EE AR
EEEl A= el ¥ KEAERHZ
Hatso] AA AL A frgaI] &
BES dAYA A 0T ERe
23 GBEY A MEE BAEted e
HEsty, =3 fEiFe A48 & RE FE
o] itgHIeE & FAZ AFHI U £hE
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Table 13. Effect of acupuncture on liver
triglyceride(TG) contents in rat
fed high fat diet '

Treatment N-O‘ oli Tn(%{;gf)lde
Control 10 13.49 + 1.32¢
LRs 10 9.88 + 052
GBay 10 1162 + 1.77%
SP, 10 11.27 + 0.76%
LR; + GBgy 10 991 + 112
LRs + SP, 10 1043 + 0.57°
GBy» + SP; 10 12,52 + 1.94%
LRs + GBy + SP, 10 863 + 1.12°

obed ; Values with different superscript in the same
column are significantly different(P < 0.05)
LRs : Kffi; GBgo : #8E; SPi: D
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