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Effects of Boonsimgieum aqua-acupuncture on Serum
and Liver Lipid Composition and Antioxidative
Capacity in Rats Fed High Oxidized Fat

Jun-Mu Lee* - Min-Ki Kim*
* Department of Acupuncture & Meridian, College of Oriental Medicine, Sang-Ji University

Abstract

Effects of Boonsimgieum aqua-acupuncture at Nacgweun(HPs) and Taecheung(L.Vs) on liver and plasma lipid composition and
antioxidative capacity were investigated in rat fed high oxidized fat. Concentrations of plasma triglyceride; total cholesterol and LDL-
cholesterol showed a tendency to increase in the high oxidized fat diet group. Howevér these values showed a tendency to decredse in aqua-
acupuncture groups. HDL-cholesterol showed no significantly different in all the treatment groups. Liver total cholesterol values showed a
high in control group, however other treatment groups showed no significantly. different. Liver triglyceride concentration showed a high
value in control group and Naegweun(HPs) aqua-acupuncture group showed lower value than Taecheung(LVs) aqua-acupuncture: group.
Plasma GOT and GPT values showed a tendency to increase in high oxidized fat diet group. However aqua-acupuncture groups. showed a
lower values than control group. The concentration of TBARS in liver and plasma showed a high values in high oxidized fat diet group,
however these values showed a tendency to decrease in aqua-acupuncture group. Glutathione peroxidase, superoxide dismutase and catalase
activity values showed a low values in high oxidized fat diet group, however these values showed a tendency o inctease in aqua-
acupuncture groups and in aqua-acupuncture groups, these values showed no significantly different.

Key words : Boonsimgieum aqua-acupuncture, Naegweun(HPs), Taecheung(LVs), Glutathione peroxidase; superoxide

dismutase catalase activity values.
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Table 1. Composition of Experimental Diets

Ingredients(%) Basal diet Oxidized diet
Sugar 50.00 44.74
Corn starch 12.00 10.74
Casein 20.00 17.89
Corn oil 800 7.16
Cellulose 5.00 447
AIN-76 Miner mix. 3.50 350
AIN-76 Vitanin mix. 1.00 1.00
DL-methionine 0.30 0.30
Choline chioride 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, K2SOs4 52,
MgO 24, Mn carbohydrate 3.5, Fe citrate 6.0, Zn cabonate L6,
Cu Carbonate 0.3, KIOs 0.01, Na:Se0:.5H:0 0.01,
CrK(S04)2.12H:0 (.55, Sucrose 118

AIN-76 Vitamin mix(g/kg) :

thiamin.HCl 0.6, riboflavin 0.6, pyridoxine.HC1 0.7, ;
nicotinic acid 3, D-calcium pantothenate 1.6, folic acid 0.2,
D-biotin 0.02, cyanocobalamin 0.001,

retiny] palmitate 0.8(500,000iu/g),

DL-a-tocopheryl acetate 20(250IU/g), cholecalferol 0.00025,
menagquinone 0.005 ‘
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1) migRss

IM#4E total cholesterol, LDL-cholesterol, HDL-cholesterol,
triglyceride 22> & ) 21-51-4} 71 (Boehringer Manheim, =
Dol ofsf FA gk

2) FTeies

Fri#dl total cholesterol 2 triglyceride -2 A 24 Kit
(B, Wako Co) & ©o|-&-3t] £43ch.

3) M%¥ glutamic oxaloacetic transaminase(GOT) !
glutamic pyruvic transaminase

M4 GOT ¥ GPTT iuif H#/4T#(Boehringer
Manheim, #:%)5 ©]-&-3t9 Sk

4) In#¥ thiobarbituric acid reactive substance(TBARS)

Mm* TBARSS] &S EDTAEM MEC=E2E m
RE B2l A 37TolA 12087+ vl Y3 Buges}h
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5) JTi& thiobarbituric acid reactive substance(TBARS)

fThéA TBARSZHZ A FFe] HAHAS Hld <
09%ATERHKE AHste] BAS AASAL T 3
FAHE 1.15% KCl7&-4 3 37 Teflon-Elvelijem
homogenizer® %3] v}a]3dle] 10% homogenateE T+
=1tk o] & 0.1ml¢] homogenateE # 3} Screw cap
tubeol] ¥ 3! 8.0% sodium dodecyl sulfate 0.2ml, 20% acetic
acid solution(pH 3.5) 1.5ml & 0.8%TBA solution 1.5ml-&-
745tk 3 dnlt N5 2545 9O 0% i
ko] 95°C water bathol] ¥ 7 1A]7F E¢t 71489t 7}
A ANFHE 32 TR Y2 B, SR/
4 1ml¥} n-butanol : pyridine (15 : 1, v/v)EF49 5mlg
skl voltexd}R Tk 1,500xgol A 1087 A E2 31
3 FEi(n-butanol : pyridineZ)S x| 3}e] 532nmol| x
BeEE SS9 TLEAZ = TMP(1,1,3,3-
tetraamitoxypropane) S A3} 7, lipid peroxide 5
nmol MDA (malondialdehyde) 24 Vel Aot

6) glutathione peroxidase activity( GSH-Px)

fFe] glutathione peroxidase(GSH-Px) 42 Levander
S(1983y9¢] wiiel] Fafl EAEATE v A 8
Rale] dAee) FFAAES st TRk Al
A3 = HYAL AAANA 0.15M KCL 293} 37
Teflon-Elvelijem homogenizer2 20% homogenate7} &%
£ pEprstol 9000xgel A 157} s®lvriEst Atk o] L
JEHE thAl 15000xgoll Al 1AI7E Fet daddes &
FRES SR §o] 100200k0] HEE Had
Grfrel ARSI LA S 2EE 4CE FA38)
Hom, ZA3 #H#S Stock solution(K buffer, 40mM
glutathione, KH buffer, ml 1Unit9] glutathione reductase)
o Yol 37CeA 1087+ 8247 tha 20mM
NADPHE #H7lste] ThA] 225 WAA AT 82
15mM t-butyl hydroperoxideE 7}5te] 1 ¥H-3-S 340nm
oA 182y BE7E Zaste £58 S48
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7) B superoxide dismutase activity(SOD)

FFi& SOD =42 xanthine oxidaseol] 23] Superoxide
£ AJA3}L, o] superoxide?} ferricytochrome C(Fer)ES
ferrouscytochrome C(Fe*)Z 39 A]7]=d o] SOD7}
ZA 3" SOD7} superoxideo] thsl 743
cytochrome ¢9] $Y&EE7} ZAHE d8E o443
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8) Bl catalase activity

flcatalase 8442 543171 91ste] i 0.2g& 20
9] 25mM KH:PO: — NaOH buffer(pH 7.0)0] ¥o] #2&
3}A)712L ©] homogenate & 7+ buffer® 60v] 3]43k
% ice bath 7} E] o] A ultrasonicator(Heat System
Ultrasonics. Inc., Ultrasonicf Propessor W-385)2 15%4] 2
3] "hE-slo] o] HEE spectrophtometer(550nm)ol) A Bk
KES 243 T formaldehydeE ZE LA T 3)of
do mEpEo2RE BAL A ch(ohnssont
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7. MRt
A8 A3 SPSS packageE ©]-£3}o] one-way
ANOVAMES Fstglen, 72t BB 71 A7k
ME-S Duncan’s multiple range testol] 2)3] P<0.05 %
oA ARk
n. % 8

1. Ii#f triglyceride

7} REERER] MAEA triglyceride &S Table 23 70t}
AR iglyceride B BEMLINE d71e B57F E¥
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Table 2. Effect of Boonsimgieum Aqua-acupuncture on Serum
Triglyceride Concentration in Rats Fed High Oxidized

Fat Diet.

Treatment No. of animals Triglyceride(mg/d?)
Normal 10 84.37+5.31
Control 10 125.33+7.25°
HPs 10 92.83+£5.93*
LV; 10 102.71+5.27
a,b, ¢ : Means in the same column with different superscripts are

significantly different(P<0.05).
HPs : Naegweun
LVs: Taecheung

2. Ifi#f total cholesterol

m#E 5 FHEEFY] A= Table 33 2 44
NBZA 9749 mg/dicl Al 165.39mg/d1¢] Ato] ATt 3B
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Table 3. Effect of Boonsimgieum Aqua-acupuncture on Serum
Total Cholesterole Concentration in Rats Fed High

Oxidized Fat Diet.
Treatment No. of animals Total- cholesterole (mg/g)
Normal 10 11.594+0.98
Control 10 1473+1.01°
HPs : 10 10.13+0.69
LV; 10 10.838+0.95
a,b, ¢ : Means in the same column with different superscripts- are
significantly different(P<0.05).
HPs : Naegweun

LVs: Taecheung

3. M LDL % HDL-cholesterol

%% LDL 2 HDL-cholesterol&2] 747} Table 59} 6
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Table 4. Effect of Boonsimgieum Aqua-acupuncture on Serum
LDL-cholesterole Concentration in Rats Fed High

Oxidized Fat Diet.

Treatment No. of animals LDL- cholesterole (mg/d?)
Normal 10 51.24+3.62°
Control 10 69.37+5.27

HP6 10 57131485

Lv3 10 5935544

a,b, c:Means in the same column with different superscripts are

significantly different(P<0.05).
HPs ;: Naegweun

LVs: Taecheung

Table 5. Effect of Boonsimgieum Aqua-acupuncture on Serum
HDL-Cholesterole Concentration in Rats Fed High

Oxidized Fat Diet.
Treatment No. of animals HDL-cholesterole (mg/d?)
Normal 10 53.32+3.76%
Control 10 53.51+5.17%¢
HPs 10 5273 +3.62¢
LVs 10 54.69£4.95%

a,b,¢: Means in the same column with different superscripts are
significantly different(P<0.05).

HPs : Nacgweun

LVs: Taecheung

NC : Not significantly different(P>0.05).
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Table 6. Effect of Boonsimgieum Aqua-acupuncture on Liver
Total Cholesterole Concentration in Rats Fed High

Oxidized Fat Diet.
Treatment No. of animals totalcholesterole (mg/df)
Normal 10 97.49+5.51°
Control 10 165.39+5.82
HPs 10 137.64+7.55
LVs 10 142.53+541"

a,b: Means in the same column with different superscripts are
significantly different(P<0.05).

HPs : Naegweun

LVs : Taecheung

Table 7. Effect of Boonsimgieum Aqua-acupuncture on Liver
Triglyceride Concentration in Rats Fed High Oxidized

Fat Diet.
Treatment No. of animals Triglyceride (mg/g)
Normal 10 11.33+1.08*
Control 10 1549+091°
HP6 10 11.95+0.8%"
LV3 10 13.84£1.05°

a,b:Means in the same column with different superscripts are
significantly different(P <0.05).

HPs : Naegweun

LVs : Taecheung

5. fiff glutamic oxaloacetic transaminase(GOT)
5 glutamic pyruvic transaminase(GPT) &k

4 GOT ¥ GPTY] EAX= Table 8 ¥ 95} 7t}
GOT9| A= BRRMUIFE #aiiE L57F IFH B
o =T ERCIFE ool diaetol % &
By Boh mekow, SRR ol AET Aole
AT MiE GPT 24X = BRLIRE frsft 2ol
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Table 8. Effect of Boonsimgieum Aqua-acupuncture on Plasma
GOT(Glutamic oxaloacetic transaminase) Activity in
Rats Fed High Oxidized Fat Diet.

Table 11. Effect of Boonsimgieum Aqua-acupuncture on
Plasma TBARS(Thiobarbituric acid substances)
Concentration in Rats Fed High Oxidized fat diet

Treatment No. of animals GOT (Kalmen unit) Treatment No. of animals TBARS(nmoles MDA/ml)
Normal 10 42.831+2.58 Normal 10 22351207
Control 10 112.74+£543¢ Control 10 39.38+2.28"

HPs 10 85.45+4.66 HPs 10 2647+3.18

LVs 10 93.74+5.75" LVs 10 36.19+£3.33
a,b,c: Means in the same column with different superscripts are a,b: Means in the same column with different superscripts are

significantly different(P<0.05). significantly different(P<0.05).
HPs : Naegweun HPs : Naegweun

LV;: Taecheung

Table 9. Effect of Boonsimgieum Aqua-acupuncture on Plasma
GPT(Glutamic pyruvic transaminase) Activity in Rats

Fed High Oxidized Fat Diet.
Treatment No. of animals GPT (Kalmen unit)
Normal 10 51.75+3.38"
Control 10 83.58+5.15¢
HPs 10 60.71 £5.39*
LV; 10 67.12+5.88

a,b, c: Means in the same column with different superscripts are
significantly different(P<0.05).

HPs : Naegweun

LVs: Taecheung

6. fFlE = 1Ml TBARSE

EIEEER e 2 AR TBARSSES Table 10, Table
113} 2o} S B EHEHA 21.96nmoles MDA/g
oAl 42.51nmoles MDA/g] #EE el o, i@kl

Table 10. Effect of Boonsimgieum Aqua-acupuncture on Liver
TBARS(Thiobarbituric acid reactive substances)

LVs: Taecheung
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7. FFBEA glutathione peroxidase, superoxide
dismutase 2 catalase {EHHE

FHI#AN Glutathione peroxidase, Superoxide dismutase 2
Catalase &A1 A= Table 12, 13, 149} 7tk Glutathione
peroxidase 84X += AA] EHEAENA 135.32nmoles/
NADPH/min/mg protein®i] 4] 202.94nmoles/NADPH/min/
mg protein®] HY QS EBBLIRE H7HE EFAA
EFH 2o SOt ARUIRE GEid s Bl
G IEE BTt woko o], degE M e AR A
o]= U2tk Superoxide dismutased] JEHEE EE &

Table 12. Effect of Boonsimgieum Aqua-acupuncture on GSH-
Px(Glutathione peroxidase) Activity in Rats Fed High

Concentration in Rats Fed High Oxidized Fat Diet. Oxidized Fat Diet.

Treatment No. of animals TBARS(nmoles MDA/g) Treatment  No.of animals ~ GSH-Px(nmoles/min/mg/protein)
Normal 10 21.96+2.37 Normal 10 202.94£27.96°

Control 10 42.51£2.39 Control 10 135.32+12.58°

HPs 10 30.45+3.48" HPs 10 179.85+£18.22°

LV: 10 35.98+397 LVs 10 180.61+23.53"

a,b, ¢ : Means in the same column with different superscripts are a,b,c: Means in the same column with different superscripts are

significantly different(P<0.05). significantly different(P<0.05).
HPs : Naegweun HPs : Naegweun

LV;: Taecheung
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Table 13. Effect of Boonsimgieum Aqua-acupuncture on SOD
(Superoxide dismutase) Activity in Rats Fed High

Oxidized Fat Diet.
Treatment No. of animals SOD(Unit/mg/protein)
Normal 10 9.55+1.15
Control 10 5.41+0.99°
HPs 10 8.53+0.88°
LVs 10 871+1.05

a,b: Means in the same column with different superscripts are
significantly different(P<0.05).

HPs : Naegweun

LVs: Taecheung

Table 14. Effect of Boonsimgieum Aqua-acupuncture on CAT
(Catalase) Activity in Rats Fed High Oxidized Fat

Diet.
Treatment  No. of animals ~ CAT(pmolesH:0x/min/mg/protein)
Normal 10 109.77+5.38
Control 10 80.09+6.21°
HPs 10 86.71+5.35
LV 10 88.92+5.88"

a,b, ¢: Means in the same column with different superscripts are
significantly different(P<0.05).

HPs : Naegweun

LVs: Taecheung
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1 A FollA, 53] Triglyceride(Table 7)&-2> #FEAE
AN 7 52 FE BAvh BEMLIRE fhREA e
SRR S5 BRERT ¢ 28 BYoH A
B PR Ho o W2 S Bo, EERA A
B AolE YepA Fth fiH Triglyceride®> &
fRmzEel a2 &8 B, mA Triglyceride &l
7kt BRGR EES B2 MRS Jehlol 488
N BAAFAE FAS e Aol Foeth A& 4 2
oA CEBUIRE RN S71eke AEgE B
=t olelst A= BEMLIRES BiUl LOBIEER
EEY 84S &% o sdEtdE AL AR £
o ES A ORER SRR A 2 3 BAFY,
53] Wl o OEAEEA A B o] Eof, it
BERCIRE g LmBR EES B 0 RakEE
wOEE S5E 4 s AAR FAT Total
cholesterol ¥ LDL-cholesterol 8% AWK 5 AEe
L& Adsts AE7F € 4 ¢t 3] Total cholesterol
9 LDL-cholesterol %9 Z7}= &k 59 7=
EER AR Z 29 A A8 A il
£k dEERER] olH e AMh FAES A=
o 2332 %R E H.oF3 ok HDL-cholesterol iR &=
M#A cholesterol s HEECE &8A7IE 715E 7HA
I o] JEBRRERS dWste ERCE d#A St
K AYAM T RHEMA A& AolE UeplA &
k=, ol ek 722 A= FFiA HDL-cholesterol A%
& el BAsie # BEREY B84 719s A
0 FpE, 33 Bo o #Rmd a7t 2.8
gzt At
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1. fi¥ftriglyceride 8-S T BERMUATE A 7HEoAM A
A7 B B2 e JeElon, BEMIRE &
HEANNE ERURETS RET HERC] %5
I Brh 22 £XE el EaEE
M B SEHEUEHEIC] K BEEEFT 2ok W
3¢=3

2. mie) 3 EFY2HERS BE BRURE BR
BolA EHH Bk stov, BRUIFE RHi
NXNE HEEE T BHEHEES ] FUdT

3. LDL-cholesterol &> BEMUIRE ##ft EF7} IE
FEHED sokon, BRMUIRE HKEMFINE BiR
BETE SGRAREC] Wth

4. HDL-cholesterol & pEHRtfol A ZAgS H
olA] ¥kt

5. JHI#A total cholesterol &S ¥ #E0] 714 %o
o, $REES A9 e EEEHAN S IS A
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SEEALIRE M
AR AaHLEEl

8. glutathione peroxidase, superoxide dismutase %
catalase /)= WELIRE AGEME L%F7 EH
ARG SO, SRS S Sl B
2o} =Stk

PLEel #RE frasl B, SE480AM 4058k
Sgratis TR aRtme oAl ddd Zovt
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