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Effects of Gamibangpungtongseungsan on lipid composition
and antioxidant in rat fed high fat

Jang-cheon Lee™

Dept. of Oriental Medicine, Sangji university, Wonju 220-702, Korea

ABSTRACT

Objective : Effects of Gamibangpungtongseungsan on lipid composition and antioxidant system were
investigated in rat fed high fat diet.

Methods @ We fed control group rats high fat diet and administered normal saline for 8 weeks, and
experimental group rats high fat diet and administered extract of Gamibangpungtongseungsan for 8
weeks.

Results : Body weight gain, concentration of plasma triglyceride, total cholesterol, LDL-cholesterol
showed a tendency to decrease in Gamibangpungtongseungsan groups. However, the concentration of
HDL-cholesterol showed a tendency to increase in Gamibangpungtongseungsan groups. Plasma and liver
TBARS concentration showed a low values in Gamibangpungtongseungsan groups. Activities of SOD,

GSH-Px and CAT showed a tendency to increase in Gamibangpungtongseungsan groups.

Conclusions : These results indicate that Gamibangpungtongseungsan has a deep inhibitory effect on

lipid composition and antioxidant system.

Key words Gamlbangpungtong5eungscm Lipid, Thiobarbituric acid, Antioxidant

PALAA, magap o)A, AR diEn gelduist Bz ogastad. Tel: 033-730-0663 E-mail:
1cl7788@sangji.ac.kr
- H 20059 4% 6 - A 20054 69 16% < Ahe 2005 69 204



70 AR R @G

A =
ﬂz]‘gé —7@%}- ;(]\31-7}' la} y)\]:L7a/\“ ﬁ/lg]
Z, HEY W FF 59 AddEL dggddA )
A E3A Jdelda Qe FREH, oy g
2o 8 24 dlgbolch uwhebr Afluig
duk, x#5s8l7] fAE WA v eE 288t A
AW AAAE A stz uAY,
o] Uy A A5sE o) FnT Fost
ok @ el A uigke] 08 BRBITE HAR
el MERA, FETHR, BEBE ~R#x
% Bog duslm geod, Hiutd FukEE i
miE ¥ LEY2HEETLS BREWK, BAEH,
BIESE S <oy HMEY BFHe= A A
Well 48 KEEKS £33 FAE 2oz #§4
TR B, LW, M, B, Mg 59
Fyrdga Jop?. gelsy w22y
LBFK, mEk, @BIBRE, W, Eions
o] e, H9AEE Bty YUdg 1
o8 kA9 94 dge) dasi E3
Bi:r,} 7}2} A};L}Ho] 5:0 D}/’*}d Bu},q 761_?,
AR odx] £Fo BEET AAArY of
of 2 dqlolnz olH& mFT HYIF Ue
] AA o ek gh T o oA TFAEA 9
8 wgre] Xzgads AMEr] A% A3t o
A FHHYG gy o Ades wEe
Foll ojzx Ealm low, Hr} o B o
Hd24¢ A4AA Fud 3, SAeigEEA
WEEANANA vt g, o, FxE Astn
WA @2, A, Aelal, Ae], Hzw,
7hEr 23%9] B2 FAFHAJoH, H=
BN g S8EAY 3%
18, FUPH So $gHRev, A ’94
AXaetas, AE, 29, FFEARY, gLz ¢
Ao g s ands t}“fﬂ AR E ois)
ArERACh olel g oy dFHY
& AR AgdiAL g gk o 01%1 %‘?‘%.L-a s
HEAE AArec webd B odgEs u
Adstrl e dde] 72AT2 & A
18 % AAqA FAFE 2sly Ay
5 A AFTAY sl wiAe 9Ege A
2t el wlE, HECD

dqdd &

AL F

o

EER R
rr o

® ox (ff ox M od {o o
o

2
o lo

1
o

Au
ol
o

fo o2 2 V
oy
2
2

T3 R EA

2

ofy
2 o

rz[m

o
i

Vol. 20, No. 2, 2005

Az 2 B

1. AdsE, 2o 2 AdT

HF A Fo] 166.3142.94g¢! Sprague-Daweld =
A RTFE YF UL 71E&Ao(Table 1) ¥ Aol
HEAZ F & (A YA, Tablel), Al (a
Agxlol + 100mg/Kg 594, T1), He2d(ax
HAol + 200mg/Kg 59, Tn) ¥ H3FH2A
WAool + 300 mg/Kg §59Y, Tme2 Wi, 2
Agad 8F4 HFAFo] FAEHA Ao R
t} AolFdE 857 HPINEX A4 ATE
B Aol HdFHF Aot 5% HAFIF HEE F
Fg A A F& AFFd sFed, w59
2 vld 2" 104 M@l wiel sonded ol &
st AFEAPo

Table 1. Composition of experimental diets.

Ingredients(%) Basal diet Higﬁ fat
diet
Casein 20.0 20.0
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” 1.0 1.0
Cellulose powder 235 52
DL-methione 0.3 0.3

D Mineral mix.(g/kg diet) : CaCOs 2029 ;

CaHPO,; - 2H.0, 043 ; KH:PO4y 3430 ; NaCl,
2506 ; MgSO;-7THO, 998 ; Feric citrate
hexahydrate, 0.623 ; CuSQs - 5H20, 0516 ; MnSO
4 - H0, 0.121 ; ZnCly, 0.02 ; KI, 0.005 ; (NHs)s
MO7024 - 4H20, 0.0025.

? Vitamin mix(mg/kg diet) : Thiamine-HCl, 12 ;
Riboflavin, 40 ; Pyrodoxin-HCl, 8 ; Vitamin-B12,
0.005 ; Ascorbic acid, 300 D-bitotin, 0.2 ;
Menadione, 52 ; Folic acid, 2 ;
pantothenate, 50 P-aminobenzoic acid, 50 ;
Nicotinic acid, 60; Cholin choloride, 2000(IU/kg
diet) ; Rethinyl 5000(IU/kg  diet)
Cholecalciferol, 250(IU/kg diet).
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Table 2. Composition of Garmibangpungtongseungsan

Talcum(€4) 7.50g
Puerarize Radix(Z& <) 7.50g
Xanthii Fructus(#o}a}) 7.50g
Glycyrrhizae Radix(7 %) 3.75g
Schizonepetae Spica(d 1) 375g
Atractylodis Rhizoma Alba(*¥ %) 3.75g
Angelicae Dahuricae Radix{(®}2]) 3.75g
Akebiae Caulis(5%) 3.75g
Asari Radix(A41) 3.75g
Forsythiae Fructus(<d i) 3.00g
Angelicae gigantis Radix(37) 3.00g
Paeoniae Radix Rubfa(x—ixic»’qk) 3.00g
Cnidini Rhizoma(d3") 3.00g
Saposhnikovia Radix (% 3) 2.25g
Gypsum(4] a1) 2.25g
Menthae Herba(®}s}) 2.25g
Scutellariae Radix(3+) 2.25g
Gardeniae Fructus(®}#}) 1.875g
Liriopis Tuber(W &%) 1.875g
Platycodi Radix(Z7) 1.875g
Coptidis Rhizoma(&#) 1.875¢
Magnoliae Flos(Al©]) 1.875¢
Zanthoxyli Fructus(% %) 1.125¢
Zingiberis Rhizoma( 4 74) 6.00g

AYTES AT 21 10460 el FHae
v, do WAL 4 NPT W2 AFEY Aol
e FA%e FHshach

4, A 9 AlZFEAY

A8 2PFTR 1AL Mo FAHANEE F9,
dag e Addagel o8 Ag, FAY
t}. 83 TBARS? X3#¥& EDTAX:Z ddozr
g d@x3g #ostd, 37CeAM 12083 Wi %
Buegest Aust'™e] #el o8 HZAch 3
TBARS# & Ohkawa 57¢ wyom Awgu.
SODE Flohe %9 W¥e=z,  Gltathione
peroxidase (GSH-Px)84ZA2  Levanders'¥ 9]
Wl s, CAT®4 %74 &Johnsson¥ Hkan
Borg™el el F& AHdch 8% Triglyceride
%, #ATotal cholesterol, HDL-cholesterol %
LDL-cholesterol#& ¥ 2§ & 41 7] (Boeheringer
Manheim, 59)° o8} A3

5. FAEA

APd e SPSS packageE o] &3td one-way
ANOVARA & s en, 2t Aty f9
4 #A< Duncan's multiple range testo] )3
p<0.05F &AM AAIF}.
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Table 3. Effects of Gamibangpungtongseungsan 2. t"go,}]h,ﬂ x] 3:_}:?—/(6]
extracts on body weight gain in rat fed high fat
diet. Table 4% A2}# ¥ W Triglyceride, total
Feed intake  Body weight gain cholesterol, HDL~cholesterol % LDL-cholesterol F
Treatment ) (g/day) SRR Triglyceride®e AT ¥

107.16mg/dIol 4] 141.53mg/dle} MU E Jehlde
o, tiEde vimstad  HgTgel FAsA #Aa
e Ags Jetdsln. asy FEAHIATE e
© s ARelE  YEhA] ¥t Total
T, 16.95:0.82"° 353+0.92% cholesterolZ2 A AgFolA  92.38mg/dlo) A

131.39mg/d18] B9 & vehied, dz+3 Hx

3o AT 2F7 ¥e g ueuide F2H
Tx 17.39£0.83" 2.88+0.55% AFE  BoME B Fe] Y Be
300mg/kg Hewol 7H3 ?e #E BT
HDL-cholesterol®&8] ®¥% ¥WHE A AT
39.27mg/dio) A 4852mg/diel HHE Jeligiond,
GEAHATEC] YETHY FE& e YERUC)
Ty 100mg/Kg Gamibangpungtongseungsan 28U} 100mg/keg FEAATL 8 GEHHTS

Control  18.37x0.91" 3.97+0.66°

T 16.61+0.88"° 261+0.71°

extracts,  To: 20mg/Kg  Gamiba-  yogoue gre wd, dzF fo@ xolE e
ngpungtongseungsan extracts, Tm:300mg/Kg WA @9feh. LDL-cholesterol & & A #]2ol
Gamibangpungtongseungsan extracts A 50.93mg/diel A 71.19mg/d19} ¥ 95 vERAY S
a, b, ¢ ! Values with different superscripts in the o, gzt GEAET REs 2 e ug
same column are significantly different (P<0.05). W,

Table 4. Effects of Gamibangpungtongseungsan on plasma triglyceride, total cholesterol, HDL-cholesterol
and LDL-cholesterol in rat fed high fat diet

Triglyceride Total cholesterol HDL-cholestrol LDL-cholesterol
Treatment
(mg/dl) (mg/dl) (mg/dl) {mg/dl)
Control 141.53+4.79" 131.39+4.15° 39.27+4.81° 71.1924.75"
T 111.4645.08° 101.55¢4 36 43.72+4 59% 55.24+3.82%
Tu 107.16+6.43" 110.7246.21° 4852+3.27" 50.93+4.73"
Tu 113.58+4.17° 92.3845,33° 47.95+3.72° 53.965.27"

Ti: 100mg/Kg Gamibangpungtongseungsan extracts, Tp: 200mg/Kg Gomibangpungtongseungsan
extracts, Tm:300mg/Kg Gamibangpungtongseungsan extracts
a, b, ¢ : Values with different superscripts in the same column are significantly different (P<0.05).

b
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Table 5. Effects of Gamibangpungtongseungsan

extracts on plasma  and liver TBARS
concentration in rat fed high fat diet
Treatment Plasma TBARS Liver TBARS
(n moles MDA/ml) (n moles MDA/g)
Control 29.18+4.94° 2458+3.11°
T: 23.77+4.03" 19.29+352°
Tu 25.31+4.83* 16.41+3.91°
Tw 25.74£3.19° 17.29+3.15°

Tu 100mg/Kg Gamibangpungtongseungsan
extracts, Tn: 200mg/Kg Gamibangpungtongseungsan
extracts, Tm:300mg/Kg Gamibangpungtongseungsan
extracts

Values with different superscripts in the
(P<0.05).

a, b c:
same column are significantly different
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4. Superoxide dismutase (SOD),

Glutathione peroxidase (GSH-Px)

2 Catalase ( CAT) &A

zZt Hed ¥ SOD, GSH-Px % CATEA A ¢
HEHeE Table 6o) YeERHATE SODEA A =
Aol Al 16179 el A 22847 whelel H Y
2 yelgded, stnlsgal e st dlze
oy & g 24 A e #9%
Fol & UeEhRA kot GSH-PxBAAE A A3
ol 137959914 219914919 W9 E LkEMl
Rew, dxdd b)aste, g BFES}
& @& JeEhdey, 100mg/kg %‘C%ziaml% 2l
233 9% zolE vEhAE= &tk CATE®
= oA AT 9055T 9 elA 1463504 9
W g Jehdiden, AuEAdaxEE 257
e 43 F RAFdTh FEAHTE
Zelle F9 Aol BolA teHTable 6).
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Table 6. Effect of Gamibangpungtongseungsan extracts on SOD, GSH-Px, CAT activities in rat fed

high fat diet

CAT
SOD GSH-Px
Treatment . . . . (n moles HyO: decomposedsed
(unit/g fresh tissue) (n moles/min/mg protein) . .
/min/mg protein)

Control 161.79+21.53° 137.95+20.05° 90.55+19.65%
T 215.37+19.27° 145612557 131.58+20.17"
Ty 221.55+21.98° 189.35+24.37" 146.35+20.93"
T 228.47+20.88 219.91+23.71° 135.71+23.27°

Ti: 100mg/Kg Gamibangpungtongseungsan

extracts, To:

200mg/Kg Gamibangpungtongseungsan

extracts, Tm:300mg/Kg Gamibangpungtongseungsan extracts

a, b c:

H]u}p_ E»\—L<ij lgoL ul /3;__1_73/01 =9 24} z

iote] =, A A
5129 £48 57447

Values with different superscripts in the same column are significantly different (P<0.05).

g4 A w3t 9 el Yol HrE &

2AW Ee ey AE 9Fe



74 Ko A RY @ gk

A& HEY Ee] ATATeE floh A

o} YA HRIWK, AR
B, gk 5 22 siMstn lon, giifiiig
KBAHSE Ol e 52 sl Ao HAsto
8t % FASI G D o, i, (O, YR
Haps, #ehn 59 SR Al R, O, KR,
B, M, RO, B T MEEdA d4He=
g wmg gosteME 4 B 7%
& BAIAMNA wTg dwEtn XaEste PHE
] g8l A7aEd o& RuFAG. 5 uE
dae 1 % FF, 18t WA S
S50 Ay At g FaAsA oAH o
Fe & /bsAS AT gEl B die b
ABEHE MAE7] AT dHY 7|xETE
XAl B FoF HHANA F4FE dEsty
Aelg F AA AAFAFE FsAe e o
&g HYFE el ¥z, HEYY. 1 HH o F
o o] Frigtel wet dd T FH | FA3)
Fom(Table 3), AU AAFA(Table 4)of 2}
M X Triglycerides =t 2T v|Edte EH
g EF7L fF95A giastgdedy, F 2Y~69E
9 LDL-cholesterol 5% o]} FAIstA HoAT
o} Zisle S 2490 A Triglyceride,
% Zd28H& 2 LDL-cholesterole H]gte] 74
of AL Frtetn ojHE FEHH FA ¢
7V n¥s, A3 59 ¢#AdEY F8
Aol @y gely B H¥y ARE vFo B
2 vk g AAdWoEn Xgd FHAY £
HHY F 9 05E& AAHeg HDL-cholesterol
ZE 10mgkg SEAT dzdd Fd
18 vehliA e FFAT, FEFAF] F71E
of mel ZFrisle AES JeEhlch gwbdoez
HDL-cholesterol2 A U cholesterol & 7%
o2 A FNATE 948S v, o #4E
Mgt AAWE dwsts dAZ gAYk
meld B Age  HA#RE OB o o
HDL-cholesterol#<$ Z71A14 «aAd3RE o
AV HaEsted ZEAdE AAE Fo 23
9 713 TBARST =y HEdds 257 dzxd
Hro} B9ew SOD, GSH-Px %
CATe] #ibstA 54849+ Nt 57 71
St AES B, A AU g¥ g4
g4x7 & REEen, olzlgd AdE o A

Sl dBe F 5 UGS A 2oh

[

oo of

o 2

L ool mt B

2
o

3O AR
‘i}t 761?%}‘5:

- Vol. 20, No. 2, 2005

a4 £

Zyv g atete) wiokd FarEsel HAE 4%
& AEs7 Yo AN EANE FH4E F49
=S goste AN E G AFNA o
5 NATAY FAEE AT el Wi,
AEHT. 1 An A9 FojgFo] Frtgel wet o
o FY FA o] FidHer, g AEFA,
Z  Trglyceride¥ %, % S#d2HE& ¢ LDL-
cholesterol 3 =% o8} FAIaA FATEANM 7

28t 7AgE B9t HDL-cholesterol ¥ =&
100mg/kg FEAETol Wz Fd AolE

Yetille ggtAw, FEFdFe] Fhstel et
Z7bste A%E dEifdt 83 2
Hel#g 257t HET By ¥
o5}, SOD, GSH-Px ¥ CAT¢®] &4itst
AT ¥t FUete B3E
A & ugbfd
AW Farstse FHHez 9¥E F 7 AeE
AlAbE £

Ao 2

2 EEe 20039E AAULE F£A7A Q)
of oo FAHROR, olo] FA=HY L

Z | =4
ZFal

r

1. |30, e, by BlgRli. 1985:51-52.

2. BERE. RATBRAGIFLE BEEREES.
1991;18(2):1-3.

3 FHR +RESZE
1989:490-501.

4. AFE. Bgte] vwAe dHAAAE R I
SaFe EAAAELE el nAe 4% 4A
dishmaiabe. 2002,

5. wzol, HulA, F=afo AAFHEA L @
o] AMAL R S FE I A S WA
= g @9 gty Al 1999;32(4):353-368.

6. 2A41%. Zo] mAWAIE FAF o
AN AT st vlAe 9% g

FHFAREE. 2001,

. REREE LR

A



ISR G o] 3L A A o]

7 o1z, Hapstol niwkx o] AAsl W dalsla
et Apo-B, Apo-E, TNF-a ¥ Leptin ¢ DNA
B ol A= F&F ARG oshdutabe

8. g Hemdrte] nxygaoly

& e el st el A,

RAES 9
1996;10€2):

9. zﬂ%% A BERl B A4 AT AN
. Wgh3skel gkl 4. 1985;6:93-103.

10. %EO&. urokgh . A &9 oAb, 1984:71-72.
11 gdeig, 93940, A gdEaA 1975
2925.

12. A5 WESAN] NEEAAAF A m]A
= 9% 23 dd=Egy. 1977563

13 AEA. BEeAAT 2E, 29, d € T
Age] BH AP AT AsYgn geg
1984.

ol FH. WERAN 2 WEBAMsvIYe] &
dell27ieh WAvbge] wmAE g A
Hew o

15, #3434 ‘% 5"3401 AtgsEs WA o
el WxE g FEdEa oishel. 1985,

16. Buge, J. A, Aust, S. D. Microsmal lipid

Fleicher, S., Packer, L.
eds. Methods in enzymelogy. London:Academic
press. 1978:302-309.

17. Ohkawa, H., Ohishi, N. and Yagi, K. Assay
for lipid peroxide in

peroxidation. In

animal tissues by

thiobarbituric  acid Anal. biochem.
1979;95:351-358.

18. 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:
287-293.

19. Levander, O. A., Deloach, D. P., Mortis, V. C.
and Moser, P. B. Platelet

reaction.

glutathione
peroxidase activity as an index of selenium
status in rats. J. Nutr. 1933;113:55-63.

20. Johnson L. H., Hlkan Borg L. A. A
spectrophotometric method for determination of
catalase activity in small tissue samples.
Analytical Biochemistry. 1988:174:331-336.

ied #le]o A

At g sksel v A 9% 75

21, Vergroeson, A.T. Physiological effects of
dietary linoleic acid. Nutr. Rev. 1997:35:1-5

22. Bidlack, W.R. and Tappel, A. L. Damage to
micrbial membrane by lipid peroxidation. Lipids.
1973,8:177~-185.

23. Saito, M. International status. J. Jpn. Soc.
Nutr. Food Sci. 1988;41:343-351.

24. ol &, HFY EuEde] nFHAEHE Jo #8H 9
A2 A3 TBARSHo] WX 4&
J. Food Sci. Technol. 2000;32(5):1186-1190.

25 AF3, AvA A, &, FHY AE 4 g
EFEEC] 879 AdAg Fatsted vAE
F&. ¥ Fahs] Al 1999;32(5):540-5651.

Korean



