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The Effects of Yegangji-tang on Hyperlipidemic SHR and Antioxidant Activity

Kyung-min Baek
Dept. of Internal Medicine, College of Oriental Medicine, Daegu Hanny University

ABSTRACT

Objective : Yegangji-tang (YJT) is noted in China as effective medicine for hyperlipidemia. This experiment was
performed to determine the effects of Yegangi-tang (88¥%0&%: YJT) on antioxidant activity and hyperlipidemia induced by
hypercholesterolemic diet in mice.

Methods : We observed three experimental groups: normal, control, and treatment. Rats were provided a normal diet in
the normal group, and the other groups were provided a hypercholesterolemic diet to induce hyperlipidemia. After 2 weeks,
YJT was treated to the treatment group. We observed the change of body and liver weight, change of serum total cholesterol,
LDL cholesterol, HDL cholesterol and triglycerides, lipid peroxidation and antioxidant activity of liver tissue. cholesterol gene
revelation control efficiency, and histologic change of liver and abdominal aorta.

Results : Total cholesterol, LDL cholesterol and triglycerides decreased significantly with YJT, whereas HDL cholesterol
increased significantly. Lipid peroxidation decreased and antioxidant activity of the liver increased significantly. Gene revelation
of ACAT and HMG-CoA reductase in hepatic tissue decreased significantly with YJT. We also found that tissue defects of the
liver and abdominal aorta were controlled by YJT on histologic study.

Conclusion : These results suggest that YJT might be effective in treatment and prevention of hyperlipidemia.

Key words : Yegangji-tang(YJT), hyperlipidemia, antioxidant activity
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Aol A Y&zt Reke st 2ok (Table 1).

Table 1. Prescription of Hyperlipidemic Diet
Diets ingredient

Concentration (g/kg)

Purina mouse cow 750.0
Casein 75.0
Cocoa butter 75.0
Dextrose 25.0
Dextrin 16.25
Cholesterol 12.5
Cellulose 12.5
Sucrose 16.25
Mineral mix #200000 8.75
Sodium cholate 5.0
Vitamin mix #310035 2.5
Choline chloride 1.25
2) < A
B Agol A8t §iIA8S ( Yegangitang, YJT)

o) 74 o2 B sE BaEA A 7Y

sted AL F AREsEATH(Table 2).

Table 2. The Compositions of Yegangji-tang(YJT)
TRLEY, HEgE HE(g)
#OIG ASTRAGALI RADIX 20
B R PURARIAE RADIX 15
2HE LORANTHI RAMULUS 15

. SALVIAE MILTIORRHIZAE
oz RADIX il
TN CRATAEGII FRUCTUS 9
= CNIDII RHIZOMA 6
POLYGONI MULTIFLORI
O] RADIX 20
POLYGONATI ODORATI
£ RHIZOMA 10
i & 115

3) Al 2 7)7]

£
N
sl

(1) Al o

Ak Dulbecco’s phosphate buffered saline,
RPMI 1640, Collagenase A, Penicillin, pyrogallol,
Ethylenediaminetetraacetic acid(ETDA), 3-(4,5-
Dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium
bromide(MTT), Sodium citrate, N-2-hydroxylethyl
-piperazine-N-2-ethane sulfonic acid(HEPES)+=
Sigma(USA) A} A &%, Dimethyl sulfoxide(DMSO)
+ Sowa chemical(Japan) A} Al &, Ethylacrtate:
Junsei(Japan)AF A1 &S, Potassium Phosphate
Monobasic(KH2PO4) & Yakuri(Japan)AF A ¥&
ACAT, HMG-CoA reductasesi= v}o] 21]oFAH Korea)
A&, RNAzolB M-MLV RT, dNTPs mix, RNase
inhibitor= Takara(Japan)AF #1&<, First Strand
¢DNA Synthesis kit= Pharmacia(USA)A} A &2,
DNase [+ Life Technologies(USA)AF Al & 55 A}
S35, of whell duk Aok EF Al ofE AHE3)
%A

2) 71 7]

£ o] AM-E 7]17]%= Tee-maker(Vision, Korea),
Centrifuge(Hanil Co., Korea), Rotary vaccum
evaporator(Biichi 461, Switzerland), Deep freezer
(Sanyo Co., Japan), Autoclave(Sanyo, Japan), Ultrasonic
cleaner(Branson Ultrasonics Co., USA), ELISA reader
(Molecular Divice., USA), Roller Mixer(Gowon
scientific technology Co., Korea), 3teF-8-27](DWP
-1800T, &%, Korea), Spectrophotometer(UV-2450,
Shimazu, Japan), cell cytometery(FACS, Beckman
Co., USA), Balance(Cass, korea), A8 2871 (AU400,
Olimpus, USA), 77 1-E17](WIZARD 1470, Finland)
5= AHSEkH

T 23S gheF oFel7| (DWP-1800T, f-&)ol
93, 254 1500 me} o] &3lsle] 3A 7 dEbs}
of FE3 T F94 3t} ol rotary vacuum
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evaporator o|A} 744t F53led Y
A freeze dryderollM 24A17F A7 238t
12 g% S ol:q 040]% Bt = 0
C)ellA BASIHA, Aol whel B33 F22 3
Fopell 8 AM 3] ARk
2) kA AAL
(1) AlzEA =4
7 =3 A& cool D-PBSE 33 A|H3 ¥
2te zzto 7 Adkst o2 conical tube(15 ml)el
Yol 1.400 rpmell A 557+ G482 3kdek ol tube
o] RPMI 1640{containing collagenase A(5 mg/ml, BM,
Indianapoilis, IN, USA)¢} DNase type I(0.15 mg
/nl, Sigma. Co.. USA.). antibiotics(penicillinm 10*
U/nl, streptomycin 10 meg/ml, amphotericin B 25
wg/m)E 931 37C COp wF71o1A hFCsE 2 Al
7t St vtk o716l 05% trypsin-0.2%
EDTAE #7}sled 30 £2b wiokstar, <JakskEA
2|21 94 (PBS)E oF 23] 1,500 rpmellA A1+
gt = RPMI1640-10% FBSZ 159 ot wlokstsd
o}, o] & ‘:} 1 0.5 % trypsin-0.2% EDTAR &3}
o] &0z [FAH 33 ulEale] Aol Bt
NEZS RPMH64O 10% FBS wicFoll A wloFslsd
o A EEA 24 MTT assayZ shaiet. wi kst
Human fibroblast cells& 96 well plates] 2x10*
cells A EF3 = wieksta, 2447 ¥ YITES
500, 250, 125, 62.5, 31.25 (ug/m)e] vEE Fi3}
Aek. GHA] 487 Wi F A AlABAL 7
wellell MTT solution 100 ul % H7}sbe] 4A17F 5
oh wiekatlet. wiF ¥ S AA T 2 well
o 100 w®] DMSOE #7Fsle] 37°C COy k7]l
A 308 F<F 9hg A7 & ELISA readers AH-3)
o] wave length 540nmelA &4 =S =Asloc)
(2) 7} B4 ° A BA 27
A $5 5 395 AF & AL Eelste
7t 7% EAAZQ AST, ALT, ALP AAReE A
Z 2 £4] creatinine, uric acid HAFE AA]

rlo

Z AR LS AT, A2 183 YIT 52
L2 vhro] A At Alg gt A4S FES
THEIAAS 2T VT T2 £ 19 24
L% gheojdl RFHIEHE AR AeE FE
8 FHadod VIT AT n2dreE &
o 27 1 YITS 85me/mtel/05me] o2
A AL Azt W Rkl

4 AF 7rE E A A A

A% F7he 22 2EHE Ao F4F A%
R v R Azl SAst Hdgte
AEdy AY $5 % 9 e AAR F
W= AEstd FAF FAs

) A 9 A A 34

YITY B 8 F 1247 24 ¥ etheri af

HAZ & AAelA 12 nlo]Abe] Hel& s}
5 m< 15 ml conical tubee] ¥l 6,500 rpmtﬂ] 15
B2 A4 EEAA g EElEkn Bejd g
A2 A31817]7])(AUL00, Olimpus, USA)E ©]-&5}ed
Total cholesterol, LDL cholesterol, HDL cholesterol,
Triglyceride 5& =A 35

6) ZtxAe A SA
(1) 2449 Az

&3 712 PBSE M A3t £8E& A3k,
189 7+ 2F 10 m 0.25 M sucrose / 0.5mM
ethylene diamine tetraacetic acid(EDTA) / 5mM
N-2-hydro-xylethyl-piperazine-N-2-ethane sulfonic
acid(HEPES) $-<8-& 7}3}od ultraturax homogenizer
£ o]&3te] W sl A mpsyEtsiet. Wi st S
< v gt A8 4T, 600xg= 1687 YA £
sto] & 9 wopy REE A A F 4T, 8000xg
2 3087 94 st 1 e A54S TBARS
st ZAo ARMsldeh A= 4T, 10000xgel
A 307 A st s F ¢ —‘i‘—% 3fed
0.480%F2] ethanol :chloroform(5:3)
of 287k e U2 oA 4T, 10000xg°ﬂ A 30%

1



ZF A EE3le] A= A5HE superoxide dismutase
(SOD) A= ZA-l A3tk Catalase €4
ul & 4T, 100005g2 3087 YA F2lsled

A ‘é% 0.25M sucrose &eMo| Her]7]=

= 0}3]1-4 W o 7 =A3)¢)

q
bt} % 48 u}% AL 10

ot oft AL & A
O

A F AHEe 005 M 34 25 mlsa} 0.6%
TBA 3.0 m& 7]’&"4 A He T 05Ty 32 4
ZoA 30 #7+ #AEH o37]el n-butanol :
pyridine(15:1) ?',5 A 30mE 7heted A A2 %
1500xgell A 1082F 44 #E)8ta, AsdE s}
o] 530nmelA FREE AN

(3) 3HAk3t 24(S0D) &4 24

Oyanagui®) Wryol %3} Cytochrome ¢, 2 1M
xanthine sodium, 50 mM sodium phosphate buffer<]
71A el ghols Yy kA3 A7l 3 xanthine
oxidase 0.2 unit/mE Y1 FLEZ A&3}e] 550
nmel| A 2 7+ FHEE 43310k Xanthine/
xanthine oxidase BF&-© 2 AJA = superoxide anion
o 93 cytochrome ¢7} FAHE A& A3
9], SOD ¢J&] superoxide anion®] oFo] F+A3}ed
cytochrome ¢7} W3 S o] &3l SOD &
A& =338 Cytochrome Co 3H4E 50% o

A= FE S0DY 1 wnitZ A< stk

(4) Catalase g4 24

Aebi®] u & o] g3ted 50 mM potassium
phosphate buffer (pH 7.0) 2.89 mlell 7] 30 mM
Ho00 100 WS o] 25Tl A 587 vk AJZ .
7] &4 10 WE 7Fte] BA] 25T, 240 nm
oA 5%zt FREE FAsAH. H0, 4= W

I

~

319} Hy0,8 EEFASTE 552 Tl 248
ANEZ 2A89. £4849 s 189 1 ng

£
o
sl

protein®] #33l= hydrogen peroxide®] <&
mole2 EA3}4]H

7) Real Time Quantitative RT-PCR

(1) RNA &=

)] 7h2Ael] RNAzolB 500 w1 ¥ homogeniger
2 vpask 3 chloroform (CHCI3) 50 & A7}t
T 1527 A EsiGiH ol doaell 15 #2
kgt & 13,000 rpmell A 944 223 & <oF 200
wl 2] AEolg 3)43}e] isopropanol 200 wl 9}
3 3 A3 53 d3olA 15 B2 WA E
. olE oAl 13,000 rpmelA €A EEEE &
80% EtOH= —’r—/‘ﬂ%}l’ 327 vaccum pumpel A
71z3ke] RNAS FZ319ith 3238 RNAE diethyl
pyrocarbonate (DEPC)E &g 20 w9 FHF4
o 5o heating block 75ColA E&A3} A7 3
first strand cDNA Aol AH4-31ic)

(2) QAA-FFEA Auks

" AH(reverse transcription) HF--2 FH|¥ total
RNA 3 wgs DNase I (10 U/ul) ZU/tube% 37C
heating blockell A} 30&7F ¥H-e-3F & 75T A 108
=l AN T, o37)e] 25 ul 10 mM dNTPs mix,
1 ul random sequence hexanucleotides(25 pmol/25 ul),
RNA inhibitor24 1 u«l RNase inhibitor(20 U/ul),
1 @ 100 mM DTT. 45 w 5xRT buffer(250 mM
Tris-HCL, pH 8.3, 375 mM KCL 15 mM MHCI2)
2 718t # 1 w9 M-MLV RT(200 U/ul)E o
Al 7kstal DEPC AEd $/4EA HS F3)7t
20 w7k H=F 35t o] 20 w o] v E3dE
A A2 5 2,000 rpmel A 527 94 A7ksle] 3
7C heating blockell A 60% S BFS-A]A first-
strand cDNAE A3tk ol & oAl HTAAM 5
2 Fok whxslel M-MLV RTE 234347 &
g4 o] sk2% cDNAZE polymerase chain reaction
(PCR)ell AH&-3F5it.

(3) Real Time Quantitative RT-PCR

tzA o2 REQ & RNAE TRI A%foz &

2]3 2, DNase I(Life Technologies, USA)Z 4

o
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A °] DNAS A|737] 918 digested 3Fit. 75T
oA 208 59t DNased} 5 wgs gol total RNA
2 TFirst Strand ¢cDNA Synthesis kit(Amersham
Pharmacia, USA)Z ¢cDNASZ transcritiond}3th.
Real-Time PCR< Applied(Applied Biosystems,
USA)<& AH3-8HA 423 = 9ot probest 6-carboxy
fluorescein .2 =¥l & Eo|3, heta-actin cDNA
EE DNAZ 72-& <& 233 7+ cDAN %
S AmpliTaqg Gold DNA Polymerases Z3§4|
TagMan Universal PCREZ ZZA|Z. PCR
2712 40 cyclesell 50TCoA 28, 9T 10 £, 6
0TellA 152 F3skict

8) Hematoxyline & Eosin 4

71— /Qa%" Ha 2-17-3} 7= %A

2 orfe rlr

&
a
I
=
frt
=3

[

= Xi A 716}"3‘4
S 18 0% MR 100% 23Ee] o]
7 FE A o7 A uid aet E—i
a, XyleneOJ] %‘Sﬂrxj% A= \:}—g— E]—E]-:\i ]

o o N, 1o X (o qalo

TR

|

o
f
4

014‘16}0% 3 4 um ‘:71113 AHE vhEe] & g
4 g4 A4S AA o2 hematoxyline Z eosin
(H&E) 48F 9AE AR|ste] sgatadn] At A
FE 9 ARl Zegslio)

9) 54 A=

2 Ao 9 ZA7E ANOVA multi t-test
(JAVA, Bonferroni Ver 1.1)2 EA3ts] p3ts

sk 7 dzee Aes Agee %w
Hlarske] pc0.05 & W FA o] Q= Ao HA
skl

m. A =
1. S

) AlZ E/Hoﬂ 2= o3

=

AESAHS AT 23 hFCsellde W22

818

A ZAEE 100 £ 0.7%] H3led YITS A E5A
2 g Aoz vepgt

2) 7t 7% 2 Al 75l wAE o3

7+ 715 2R AE AEel AST, ALT, ALPE=
2ol Bl3le] YITFAZA 24 sl AaE
Yellgly, A 715 29 AZAEQ] creatinine,
uric acid= wHEel| B3kl YITRo LA 9
A 9= 7.}5\_% Ao o o3t 7t
= WAE A okoke

%}é ol ) £

fud

I‘

|

- -

=B

= ja )

I o
=
£
Ho
lo
oX
pos
rlr
}l
olN
ﬁ&
nl
o
o
o)

o] ol A= Tﬂi—} | HIB’M e
Fol Aadte Aoz vehdoh(Fig ).

—¢—Normal —#—Control —&—YJT

Body weight (g)

0 2 3 4 5 6
Weeks

Fig. 1. Effect of YJT on the body weight in
hyperlipidemia rat.

Normal : Normal SD rat group. Control
Hyperlipidemic diet and normal saline(0.5 ml
/day) treated group YJT : Hyperlipidemic diet
and YJT (85 mg / 0.5 ml/day) treated group.
Values represent the means £ SD of 6 rats.
# : P <0.05 compared with normal group.
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ol vlgte] fo4 SlE s vehla(Fig. 2).
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Fig. 2. Effect of YJT on the liver weight in
hyperlipidemia rat.

Normal : normal SD rat group. Control
Hyperlipidemic diet and normal saline(0.5 ml
/day) treated group. YJT : Hyperlipidemic diet
and YJT(85 mg /0.5 ml/day) treated group.
Values represent the means + SD of 6 rats.
## P <0.01 compared with normal group.

* © P <0.05 compared with control group.

[e}

W Total Cholesterol®] #W3}2 £Ast 4
2L Al H]ﬂ‘ﬁ 94 3 =
elon YIT Fojie 27
IR s Eag e = ‘/}EM%!D} (Fig. 3).
(2) LDL cholesterol®] 3ol vl X% I3k

g4 W LDL Cholesterol®] ¥ 2}=, A AFol 1]
& dxdA 594 e IS dehlen,
YIT Fo 2ol visle f94 e #a
£ e siek(Fig. 4).

(3) HDL cholesterolell =)=

g2 W HDL Cholesterol®] #3ls ¥A3 2
&, Azl e Al ‘316}0‘] 94 sl= 7
A5 Yehlod, YIT FoF
94 o= e 1/}5}14]311:} (Fig. 5).
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Fig. 3. Effect of YJT on the total-Chol.

LDL-cholesterol (mg/dl)

Fig.
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Normal Control YJT

level in
hyperlipidemia rat.

Normal : normal SD rat group. Control :
Hyperlipidemic diet and normal saline(0.5 ml
/day) treated group. YJT : Hyperlipidemic diet
and YJT(85 mg /0.5 ml/day) treated group.
Values represent the means * SD of 6 rats.
## : P <0.01 compared with normal group.

* © P <0.05 compared with control group.

##

..

Normal Control YJT

Effect of YJT on the LDL-Chol. level in
hyperlipidemia rat.

Normal : normal SD rat group. Control :
Hyperlipidemic diet and normal saline(0.5 ml
/day) treated group. YJT : Hyperlipidemic diet
and YJT(85 mg /0.5 ml/day) treated group.
Values represent the means + SD of 6 rats.
### . P <0.001 compared with normal group.
* 1 P <0.01 compared with control group.
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HDL-cholesterol(mg/dl)
o
H

Fig. 5. Effect of YJT on the HDL-Chol.

2) Triglyceride ¥ 3}e]|

Control YJT

level in

Normal

hyperlipidemia rat.

Normal : normal SD rat group. Control
Hyperlipidemic diet and normal saline(0.5 ml
/day) treated group. YJT : Hyperlipidemic diet
and YJT(85 mg /0.5 ml/day) treated group. Values
represent the means + SD of 6 rats.

#: P <0.05 compared with normal group.

* P <€0.05 compared with control group.

S

Triglyceride®] W3}z, AAltol vlsle] w2l

A 94 S B

B3 VT FoL2> djx

2ol Wlalo] §914 sl P48 ebick(Fig 6)
200
it
180
160
g 10
g 120
% 100
é 80
o6 |
0 onn
| I
0
Normal Control YT

Fig. 6. Effect of YJT on the triglyceride level in

hyperlipidemia rat.

Normal : normal SD rat group. Control

Hyperlipidemic diet and normal saline(0.5 ml
/day) treated group. YJT : Hyperlipidemic diet
and YJT(85 mg /0.5 ml/day) treated group.
Values represent the means = SD of 6 rats.
### © P <0.001 compared with control group.
##% . P <0.001 compared with normal group.

N
=
o
r)~
B
>
e
1o

$
ofil
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30
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£ 25
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H
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0

Fig. 1. Effect of YJT on hepatlc thiobarbituric
acid reactive substance(TBARS) value in

hyperlipidemia rat.

Normal : normal SD rat group. Control :
Hyperlipidemic diet and normal saline(0.5 ml
/day) treated group. YJT : Hyperlipidemic diet
and YJT(85 mg /0.5 ml/day) treated group.
Values represent the means + SD of 6 rats.
### P <0.001 compared with normal group.
* 1 P <0.01 compared with control group.

& Hzzolal G4
g byl on,
YIT SAZAAE dxee el $94 21
$7h2 veplek(Fig. 9).



SOD (unit/mg protein)

0

Normal Control YJT

Fig. 8. Effect of YJT on hepatic SOD level in
hyperlipidemia rat.

Normal : normal SD rat group. Control :
Hyperlipidemic diet and normal saline(0.5 ml
/day) treated group. YJT : Hyperlipidemic diet
and YJT(85 mg /0.5 ml/day) treated group.
Values represent the means £ SD of 6 rats.

### 0 P <0.001 compared with normal group.
#* . P <0.01 compared with control group.

=
5

e

catalase (nmolhig protein)

Fig. 9. Effect of YJT on hepatic catalase level in
hyperlipidemia rat.

Normal : normal SD rat group. Control :
Hyperlipidemic diet and normal saline(0.5 ml
/day) treated group. YJT : Hyperlipidemic diet
and YJT(85 mg /0.5 ml/day) treated group.
Values represent the means £ SD of 6 rats.
### 0 P <0.001 compared with normal group.
#* 0 P <0.01 compared with control group.

02

6. Zb =Zlo| S| AHE At Lo 0|X= &
) ACAT 2&e| m|x]= o3k

FxEA M ACATS mRNA Az 24de
A vlste] bzl FAA e F7F
el on, YIT e izl Hlste]
A sle Aas vepla(Fig. 10).
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Fig. 10. Effects of YJT on the expression of ACAT
MRNA level in the liver of hyperlipidemia
rat.

Normal : normal SD rat group. Control :
Hyper- lipidemic diet and normal saline(0.5 ml
/day) treated group. YJT : Hyper-lipidemic
diet and YJT (85 mg/0.5 ml/day) treated group.
Values represent the means = SD of 6 rats.

##4# . P <0.001 compared with normal group.
* P <0.01 compared with control group.

2) HMG-CoA reductase ®rae| m)z|= o3k
7rz2e 9] HMG-CoA reductase?] mRNA
Az e Ao Bkt 2FlA F9]

[¢]

)
A ole 37k deilen, YIT Fo22 dz2+
ol ¥late] fol4 Qe ZAaE vehdoh(Fig. 11).

Fig. 11. Effects of YJT on the expression of HMG
-CoA reductase mRNA level in the liver
of hyperlipidemia rat.

Normal : normal SD rat group. Control :
Hyperlipidemic diet and normal saline(0.5 ml
/day) treated group. YJT : Hyperlipidemic diet
and YJT(85 mg /0.5 ml/day) treated group.
Values represent the means = SD of 6 rats.

##4# . P <0.001 compared with normal group.
* © P <0.01 compared with control group.
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Fig. 12. Representative microscope photographs of
liver stained with hematoxylin and eosin.

Normal : Normal SD rat group. Control

High cholesterol diets and normal saline(0.5 ml
/day) treated group. YJT : High cholesterol
diets and YJT(85mg/day/0.5ml) treated group.
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YIT ol e Aoz AErl 5134 oln
g3 He] A ] Fegt Aol Heloh(Fig. 13).
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Fig. 13. Representative microscope photographs of
aorta stained with hematoxylin and eosin.

Normal : Normal SD rat group. Control :
High cholesterol diets and normal saline(0.5 ml
/day) treated group. YJT : High cholesterol
diets and YJT(85mg/day/0.5ml) treated group.
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triglyceride, 2+ &21¢] Ak}, SOD, catalas
ek, ACAT9 HMG-CoA reductase 28-S ’:Tj
&, 7+ oo A Wt Ao

IAGS Al 7 £ oW A dEA o
AdZo| 237} S FEEo| TAO T R3E
A2 JehiAe gt Aew geiA glot &
AFel e YITFALZAAN AEZF5AS e AL
2 depgton, 2o ve 7t 75 A A=
Al AST, ALT, ALPs} Al 71% &4 9 A =2A
Bal creatinine, uric acid7} &4 = 713_/1:% B
of 7t 7153 Al 7159 RIgHE Qe AL
2w igi FAGZFA l IAH AHe w8
gt AFY S vl A& gEA glem, o
RSk I °5ﬂ‘* 9 AAE SfAe F
fol AFHAE $AHQ Bx2 Aed® 2
M= TFYXEE AolE AT & 6577

A 7 FAY HEE SAT 29 o
18 FFAE Azl vs 942
v 228y 7 FAE YIT SN gz

v f94 e AAE Jepld o &
EAA Fo4> g ot vEiAtEel A &
AWzt & St IAGS 3RSl A A

24 F9 sz wHHfE 5 gleget
Atg "o (Fig. 1, 2).

Y3 cholesterol $21+= A€ 32 gke] WAy &3} A
HlE fAle oo 53] HEFo T A
o H¥AAt HEr IAES At 4 g

A 8% 29 AL cholesterol?} triglyceride®
cholesterolS 25 S5 xuko] Do) triglyceride
L A A2 oA A F23 A
Yo aet £REed, M 952 22
F2 olxehll 3} cholesterolZ FAEH 3
1= A (HDL) o2 E3d), o|Ru}l Wey) U2
Aol AEE 7q%"-‘i(LDL) o1, 71 Wxs} e A
LDL)ele}. LDLe] cholesterol

of| A1 éézz—lii +&sted b,

A ) rulru X
ofr

=
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e,
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(o3

HDLS 2t Z23E cholesterols A 733 7+
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o §ERT TR 442 A9}

HDL-cholesterole] 545 Yzl ddo] F

HE o) =3 w2 ¢ }B}:——_']aé—' ZA74er 3 ¢
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PIS

of ZtAHEY, I¥d A= ¥F LDLA
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of MAE g3FE otry] s WM A W
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Folol M Folgt A EHE VeRdeh(p<0.05)
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FAA A FAsd 2(p0.01) (Fig. 4), HDL
cholesterol®] ¢ YJT FodollM B ol B3}
of F94 e EAHFY e BATH(p<0.05)
(Fig. 5). gA W triglyceridex YJT Foiol <3l
3] 7+Aasled (P0.001) (Fig. 6) AL AA-9
ZAA e 7W7HE ARE Boh vl 7F )
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Hlol7| Ao A wIE IE3I T, superoxide
dismutase, glutathione peroxidase ¥ catalase 5=
722 Ak EA °*3 Zras 3 A A IAEs}
> S7HE T v SAEA| 8] Bt o)
o] & kel MAHE AL 4F3deh =3 1 &9
Bl & Aol A AbEHA AEHAE wleid}rel =
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A el AL bz v YIT Fol oA
Fogt AT el om (p<0.01) (Fig. 7), SOD+=
dzol vls oA e S B (p<0.01)
(Fig. 8), catalase= d| 2ol ®]3] YJT Fof ol
A 4 e F7HE dEM S (p€0.01) (Fig. 9)
YIT7} AbsHE A8k 237 ole] AMdA AE
g el o3t FHAste] o3E dutsls &3
Aok A & 4 SddHk

olA W] cholesterol= LDL 4~4-A, HMG-CoA
reductase, acyl-CoA choesterol acyltransferase(ACAT)
o o8 A +E=d HMG-CoAZHE mevalonate
2 AAII= 249 HMG-CoA reductase:
cholesterol & 34 A= &4 olm, HMG-CoA
reductase 4] AH3b= HA cholesterol =5
4705k, ACATE Ml ZWellA cholesterol ester
o] YA A5k 42 7l AE apolipoprotein
B 2§ A=t o] AyAtd} vz, A M 29} 23]
o )& cholesterol ester &3 Feddty Qle}. w}
24 ACAT Aol ZHAsbd cholesterol ester”}
A== 721& Zo} cholesterol?] AV &4& 7
A8 7F 2219) cholesterol 17} W&ol 1%
T oddE dotry| St fAA AAE T
ACAT®} HMG-CoA reductase®] 3}E ZAst
A3, YITe S 28 E 28 dAE JAsE &
d= 2o, 7 2A el ACATY mRNAFA
2 g ALtz s YIT Fof el
F-oJ8t ZHAE vER 2™ (p<0.01) (Fig. 10), HMG
-CoA reductase mRNA +AAE GA] o 27
H3) YIT FojA ZY2HZS Qa3 A g
A&t Fo3 237} sl AR etk (pd0.01)
(Fig. 1D).

v Ae
B 4 9l9lem(Fig. 12), FHsHIN=E I3
Az 27} YITFA 98 EF==
E #EE 2 A= (Fig. 13).
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