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The Effects of Gangzitongmaekeum on Antioxidation Activity and Dietary
Hyperlipidemia-induced Mice

Kwan-bae Cha, Joung-jo An, Hyun-kyung Jo, Ho-rhyong Yoo, Yoon-sik Kim, In-chan Seol
Department of Internal Medicine, College of Oriental Medicine, Daejeon University

ABSTRACT

This experiments was performed to determine the effects of Gangzitongmaeckeum(Feg:@NkEX : GTE) on antioxidation
activity and hyperlipidemia induced by hypercholesterolemic diet in mice.

The results obtained were as follows :

1. GTE showed a safety in cytotoxicity and toxicity of human fibroblast cells and liver.

2. GTE showed DPPH scavenging activity, superoxide dismutase (SOD)-like activity and inhibitory effect on reactive
oxygen species (ROS).

3. GTE treated mice showed body and liver weight decrease, compared to the hyperlipidemia-induced control group.

4. GTE decreased total cholesterol and LDL cholesterol levels significantly, but HDL cholesterol levels not significantly.

5. GTE decreased triglyceride levels significantly.

6. Glucose levels in GTE treated mice significantly decreased compared to the hyperlipidemia-induced control group.

7. Albumin levels in GTE treated mice were similar with the hyperlipidemia-induced control group.

8. The lipophagy in liver compared with the control group tended to be decreased in GTE treated mice. In the change of
aorta, the cell was regular and boundary of vessel wall was clear, compared to the hyperlipidemia-induced control group.

9. TBARS levels in GTE treated mice significantly decreased compared to the hyperlipidemia-induced control group.

10. The change of SOD and catalase activity significantly increased compared to the hyperlipidemia-induced control group.

11. ACAT mRNA level and HMG-CoA reductase mRNA levels in GTE treated mice significantly decreased compared to
the hyperlipidemia-induced control group.

Conclusion : These results suggest that Gangzitongmaekeum is effective in antioxidation activity and dietary
hyperlipidemia-induced mice.

Key words : Hyperlipidemia. Antioxidation Activity., Gangzitongmaekeum
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A A= catalase, glutathione peroxidase(GPX)7}
AN, A EA R E A4 S W] g
HO. '0, 5& AAsE= vitamin C. vitamin E,
uric acid, bilirubin Se] ik,
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B, RIBIERE, 1R 59 seugAA s
o] &8 Aol A

ofel] A2 gAtstEAd 3t TAHFl| YA
2 fEeltty nud RiGEIRKSS @%M
A B3 T P2 A= w2 AY
2 3t g old BA AAE u;_
%, in vitrolX]  DPPH £784, SOD rAHEHA,

10 ot [o

-

704

ROS Aol m|A& 3k SA89, in viveel
A AF 2 7+ F=k total cholesterol, LDL
cholesterol, HDL cholesterol, triglyceride, glucose,
albumin, Zt2A, W5, AAFHAS}IE] W3l
n X gk} 71249 SOD 2HA, catalased] A
o mx]%= oJ3k hepatic ACAT, hepatic HMG-CoA
o] W3lof nA|= °§§k£ ZAste] Ak A
IA Sl A FoA e AIAE A7) B

T3 Hole,

2 A A" AES FE AF 180~220g
9] $-A1 Sprague-Dawley (SD) rato]™, A& @
é Atz 9} Tcholesterol 2} o]AFE (Bio-serv,
USA)E A AelstdA B8 83 T334
= ’%% 22 + 2T, AdE= 50 £ 10%, =HAzH
12417 (07:00~19:00), 2% 150~300Luxz AA
st 27Ut APA FA ASAZ F AF W
3p7b A st 7A7E FukE AlEEte] Ao A}
S3k .
) o A

B Aol A3 B EARER (Gangjitongmeakeum

D GTE)Y 74 &2 HAadsty F&shiysl
W T3kl A £ ARE-EFATH(Table 1).
) Ak 9 7]7]

% A1 9] Alek2 Dulbecco’s phosphate buffered
saline (DPBS-A), DNase type I, amphotericin
B, ethylenediaminetetraacetic acid (EDTA), RPMI
1640, penicillin, pyrogallol, streptomycin, 3-
(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide (MTT) &5 ARS8}z, o] gl dub A]
ok EF Ak AHE3IATh

B A89) 7]7)%= accoutered GC (Roche, Germany),

ice-maker (Vision, Korea), serum separator (354



Ak, Korea), minos-ST (Cobas Co., France),
centrifuge (Beckman Co., U.S.A.), rotary vacuum
evaporator (Biichi 461, Switzerland), deep freezer

(Sanyo Co., Japan) 59 71715 AR$-3sich

Table 1. The Compositions of Gangjitongmeakeum

(GTE)

q e Amount
erbs Scientific name (g)
84~ Polygoni Multiflori Radix 15
F82  Rosae Laevigatae Fructus 15
A2} Cassiae Semen 15
9Jo]el Cocis Semen 15
QA 3Z  Artemisiae Capillaris Hreba 12
g A} Alismatis Rhizoma 12
Ab A Crataegii Fructus 9
Al & Bupleuri Radix 6
< F Curcumae Radix 6
FA\ N3  Rhei Radix Et Rhizoma 3
A7 A Visci Herba 6
<t Ab Salviea Miltiorrhizae Radix 6
Total amount 120
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1) 8 &
Ag FZ 9e GTE 234 & ¢ 2704 ¢
, 554 1500m 8} Fro] &3hsle] 347t dEbsle]

al

23 F &Y 9945195 ©]F rotary vacuum
evaporatorel Al 744t ¥3ste] GTES &3 £
A freeze dryeroll Al 24A17F F72 Azt B
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(-80TC)ol A BpatH A, Aol e} gt
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1) AzEA 24
NEzEA 242 MTT assay® stich = ekt
hFCsZ 96 well plateell 2x10%cell 2 53 & wj
ksl 24A17F & GTES 500, 250, 125, 62.5. 32.15
(ug/n)9] 55 Fosgich. oAl 48A17F wl ok

A - HYZ - THY - REE - YR - MOIT

Z Bods AAsE, 4 welll MTT solution
100a A #H7hste] 4A7F F<F wiekstet. wiek
T H5dE AAST 2 wellel 100w DMSOE
A7ksted 37°C COp wiF71ell A 304 52t 85 Al
71 % ELISA reader® A}4-3le] wave length
540nmell A =5 SA s
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3) In vitro
) kst &4 &4
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A
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125, 62.5ue/ml H =2 3|A3te] 50u¥ A7kg &
JTCAIAM 3083 HHEAIFE ol F%E 517nm
oA ZA3}te] ofe] uh oz AAbsIsiHh
DPPH 274% (%) =
( 279 F45-GTE T2 E34=

A 279 “‘J)":

@ Superoxide dismutae (SOD) $AFEA =4

GTE 02me] tris-HCI buffer(pH 8.5) 26mll}
72mM pyrogallol 0.2mS 7}8Fe] 25TCelA 108

% 1 N HCl 0.1 & 8- A XA H H}ij
420nm°1]/\1 AT E 2AsT buffera A7}t
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4) In vivo

ofr
|\

) x 100

_?L = rulo r

) x 100}

=
ki
o
=
=
D
a
&
=
>
>
fu
=2
Ao
ot
1
)
e
ofN
Jo
i)
i)

o

u

i

-l(}

o

N o

4

rlo

e

FE« l‘N

>,

kt

1>

3

it
off PN offe
e oox Mz &
o o o 4

-3
=
=3



cholesterol o] &
o 2% FRE (77 GTES Z5A 60kee) A<
o] 3% 2H& 839 E WHE VFLE 143me

/kg/05m 8] ko7 A A A|zhe] WY Eoldly

of
o
-?1_:’
8
lo
3
[op)
;%
=
—nt
£
4
rlo
H

F% AaRol olxle g

A BAA AL sl UHA 6nlg
gl & EDTAZF A7be FHo| Yol A4S &
=]

O
AR

(
e

o gy o
= b

of¢
- ruﬂ‘,

X
3] %
=

27

A

0'_I.4 )('E;
rlo ek
|\
ol

1o M

71718 o]&3te] total

b o2

A| 7t =% 34 cholesterol, LDL cholesterol, HDL cholesterol,
O AF H3 =A triglyceride, glucose 18X albuming ZA 3}t
A% Z7}F-S Tcholesterol 4] o] Fol S A]=3et (5) Hematoxyline & eosin 3
FHE 6577 wlF 2E A EA st HA G 7+ AYPF M A3 7 24 0% FH E
& AR Aol MFHFE dAFY Aol F 2ak=lof 48X 7 1A ste] A o] k59 7 27
o3t 24 & WA G Aol FE A3} L 2 £EEAA 1247 $As 22 W)
of AAtstsith. IANE A AAsAHE 229 E4E $6)
@ 7 5% 34 60%ANMEE 100% RFTLol o277 F= A
677 Ad 2 F F9 AL AT £ & T2o2 B4 whyel whet &43137, xyleneo]
b AEdt TS A FH3AE Az o g 28-S Atk
(3) A" 2 g3 2= A=tE B2 wbd7] (microtome) & o] £33t 3
GTE®] Fof $38 F 1247 BA ¥ etherZ v} ~qm FAZ HAAE 5o & st 2 3 I
HAAZ o5 AN 12n10] 42 AL FF}e] § A& AA v H&E 94E& AAste] Fatain
nlE 15m conical tubedl 2o} 6500rpmell 15%-7F A ol Al A3} oM Scheme 1).

Scheme 1. Tissue preparation processing
Tissue Preparation Processing

FIXATION 10% Neutral Formalin ‘ 48 hrs
§ Washing Tab water, 12hrs
60%. 70%. 80%, 90%. 100%
DEHYDRATION Ethyl Alcohol 1 to 2 hrs, each
3
CLEARING Xylene 1 0 2 brs, each,
2 times
3
INFILTRATION Xylene : Paraffin ga?f* soft and hard
3
EMBEDDING \ Paraffin Wax \
3
SECTION \ Microtome | 3-4um
3
STAIN Hematoxylin & Kosin Hen.latf)xyhr} © Smins
Eosin : 1min
OBSERVATION
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(6) 7tz2)9 EAA=A
O 229 A=z

MZ3 7> PBSE AA st 82 A7
1g9] 7t ZAo 10m<] 0.25M sucrose / 0.5mM
ethyl diamine tetraacetic acid (EDTA) / 5mM
N-2-hydroxylethyl-piperazine-N-2-ethane sulfonic
acid (HEPES) -1 7}s}te ultra homogenizers
o] &-3}e] BlW 3ol A n]-*]]-g].o:h:]. uja] 3 oS
1T, 600xg 1582 A Beised 9 2 njo}y
BEE AAT F 4T, 8000xgi 3087 L9A £
251} 1no) A%5E TBARS F2Ael A4
sl

@ ZArEAA (TBARS) = 24

x4 A A Satod ' o] 43}

o 2qade. Axe B 24 124 050 o
PANPS -2

TCAEY 25m & 7}ste] 2 A& og A2
1087k vb=)8k % 1500xgell A 1087F £ ﬂ—ﬁrﬁlﬁ}‘ﬁ
e AAEL 0.05M SAEOZ 13 )

JedE e
A F AAEZe 0.05M A 2509} 06% TBA 3.0

£ 7keted & A2 F HTY g2 FxeA 30
E7 714skgi) 719 3 n-butanol:pyridine (15:1)
=g 30mE 7}3}@1 7,;} 43,3 = 1500xgel A 10
B )

r-{n:
ACH
o
l-J
oln

4 F3ked 530nmel A

3 SOD #A %

Oyanagui®] W% Z3}ed cytochrome c, 2uM
xanthine sodium, 50mM sodium phosphate buffer
o] JAde AL Y kA3 AZE
xanthine oxidase 50plE 93 FHEE A3l
550nmell A 2879 E3 =2 223819}k Xanthine/
xanthine oxidase ®¥h5°2 AJAE  superoxide
anion®l 23 cytochrome ¢7} 3LEE 7 % =3
sh=d], SODl 24l superoxide anion®] Fel
ske] cytochrome c7} W3}se dAE o] &3}
SOD #A& =43¢} Cytochrome co 3
50% QA3H= oF= SOD9] lunitZ A< stk

@ Catalase B4 =4

O

7t

o -& b

Af2HHY - M = - T31H - R E - Z/ 24 - MolAH

Aebi®] wWHE?E o8] 50mM potassium
phosphate buffer (pH 7.0) 2.89me] 714 30mM
H0, 100u 2 ol 25TelA 587F vhg A7
o37]el &4 10uE 7Fsted oAl 25T, 240nmel
A SR FEEE A H0, F4= wist
<} Hy009] moled: ﬁl—u—i TEE T 2AaE
AEE A5 22849 29 E 189 Img
protein®] ®3}3= hydrogen peroxide® %& 1
mole® EA| k5t

5) A A

E AgoM d& AZ#E ANOVA (JAVA,
Bonferroni Ver 1.1)Z #A3led pgh& T3tk
7t Y x2s AT APLS 2 vast

o] p0.05 @ ® SAe] Y= Aoz BA 3

1. =9 A

D AES5A 7}

ANESAS 32T A3} hFCsollME HRTY
AEAZEE 100.0£0.6(%)l rﬂﬁ}oﬁ GTES 500,
250, 125, 62.5, 31.25(ue/ml) S=ol|A] ZH7t 84.5+0.3,
88.6+0.4, 91.4£0.3, 95.8+0.7, 100.9i1.0 %) 2 FERSE
oH(Fig. 1).

120 -~

100

Cell viability (%o)
'S =) ®
= > >

0
S

=

Control 500 250 125 62.5 31.25

Concentr ation (ug/ml)

Fig. 1. Cytotoxicity of GTE on hFCs.

hFCs were treated with various concentration
(500, 250, 125, 62.5, 31.25 we/ml) of the GTE
extract.
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Zb 7% 349 AE A ASTE Hxdol
348.358.0(1U/ ¢), AAEel 140.2+7.2(1U/ £) =
veRgeh GTE Fof el A& 149.3+21.6(10/ 2) =
2ol vlsted 24 gl (++ 1 P 00D A
S Jelleh ALT $AME dlR2e] 107.7+54.3
(IU/¢), AAEe] 44.0+42(1U/¢)2 et}
GTE FodFollA 51.5:4.9(1U/ ¢)2 thzel H|
ato] oA 9lE (+ @ P 0.05) #HAZ et
Aoz GTE Fod&S ASTe ALTO 447}t
xj/\} N7 1,].\:,].1,]. kEo| 93 7h E/H" ulA
57 ke (Fig. 2).

WAST @ALT

auey

Normal Control GTE

Fig. 2. Effect of GTE on the AST and ALT in
rat fed high cholesterol diets.
Normal : Normal SD rat group.
Control : High cholesterol diet and normal
saline (day/0.5ml) treated group
GTE : High cholesterol diet and GTE (143mg
/day/0.5ml) treated group
Values represent the means = SD of 6 rats.
e P 0,001, * - P <0.05 compared with
normal group. ++ : P <0.0L, + : P <0.05
compared with control group.

2. In vitro

) SAESE Al A& ok

(1) DPPH &AZAel m|A= sk

DPPHS] &84 625, 125, 250, 500(ue/ml)
oA 27 169104, 39.5+4.2, 57.744.2, 78.52.4(%)
o] 274 24 z2IE Jeplsie (Fig. 3).
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60

40 t

30
20 -

DPPH scavenging activity (%)

62.5 125 250 500

Concentration (ug/mly

Fig. 3. Scavenging activity of GTE on DPPH free
radical.

GTE were reacted with DPPH for 30minutes
at 37C, and the absorbance at 517nm due to
DPPH radical was determined. The results are
the mean £ SD of three independent experiments.

(2) SOD SAHEA6l| m|x| &= oJ3F
SODY SOD $AF ] sl ahaks} 24
S el pyrogallol o]83le] GTES &Aks}
A& 238 A3} 625, 125, 250, 500(ue/nl) 2] 5
ol Zbzh 115216, 18.7+3.6, 38.9+0.4, 52.8+2.2(%)

o] gzl A 29 e ek (Fig 4)
60
50 b
é. 30
:
5 20
10
0
62.5 125 250 500

Concentration (ug/ml)

Fig. 4. SOD- like activity of GTE

SOD-like activity of GTE at final concentration
62.5, 125, 250, 500(ug/ml). The results are the

mean = SD of three independent experiments.

3.n V/VO

1) 7+ Z3% W3l v o3
cholesterol AJo]oll &8t 128 3 F 9] 719
ZS A5 A9, 272 30.1£2.8(g) 2.2 e}
w, AAES 103+1.1(g) & Yepde GTE &



o] Fell A 224£38(g) & tl2Fel Hlste] oA
AE (+ 0 P0.05) AAE e (Fig. 5).

35 1
30 -

a5

eight (g)

20 -

15

m j
5 L

0
Normal Control GTE

Fig. 5. Effect of GTE on the liver weight in
rat fed high cholesterol diets.

Liver w

Normal : Normal SD rat group.

Control : High cholesterol diets and normal
saline (day/0.5ml) treated group

GTE : High cholesterol diets and GTE (143
mg/day/0.5ml) treated group

Values represent the means £ SD of 6 rats.
##% P <0.001 compared with normal group. +
- P <0.05 compared with control group.

2) Cholesterol ¥ 3}ol| w]x]= o33k
(1) Total cholesterol®] ¥ 2}ell w]X|& o33k
’2'4 23 —?‘f— rat?] A W total cholesterol<]
Mgt A3 dz2LeM e 295.4+57.5(me/
)2 vehd s, AAEE 95.5+10.9(me/dl) 2 ek
Yol GTE FoZelME 1855+559(mg/d1)i o
eht el vlste] §-994 9l (++ @ P 0.01)
A4 235 el siek(Fig. 6).

r_E

i TR
r-{n:
r

o,
~

2

Total cholesterol (ng/dl)

100 -
50
0
Normal Control GTE

Fig. 6. Effect of GTE on the total cholesterol
level in rat fed high cholesterol diets.

Normal : Normal SD rat group.

Control : High cholesterol diets and normal
saline (day/0.5ml) treated group

GTE : High cholesterol diets and GTE (143
mg/day/0.5ml) treated group

Values represent the means + SD of 6 rats.
##% P <0.001 compared with normal group.

+ @ P <0.01 compared with control group.

2) LDL cholesterol®] 3}l m]x]= 38k
Ae 23 & rate] A W LDL cholesterol®

W3te BAME A3l 2o AE 210.9+38.7(me/
d)2 vepda, AAES 2372.6(mg/dl) 2 e}

weh GTE FoAdelAE 12L 4+431(mg/d1 2
e} dj 2ol wlsted o)A olE (++ 1 P 0.01)
a 235 Jehgiok(Fig. 7).
% 200

50

, I

Fig. 7. Effect of GTE on the LDL cholesterol
level in rat fed high cholesterol diets.

Normal : Normal SD rat group.

Control : High cholesterol diets and normal

saline (day/0.5ml) treated group

GTE : High cholesterol diets and GTE (143

mg/day/0.5ml) treated group

Values represent the means £ SD of 6 rats.

##E P <0001 compared with normal group.
+ 1 P <0.01 compared with control group.

3) Triglyceride ¥ 3ol w]x|= o3
]

A 28 & 110 A W triglyceride®] W3}
2 BAME A3} dgxded s 948+14.9(ng/dl) 2
Yelhty, A 54.4+59(mg/d1) 2 FERGE)

£ 765+132(mg/d) 2 tpeRt o
Zzoll Wisle] Aasigom, fol sl (+ P O0B)
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4% JeMdE (Fig. 8). 250
200 -
120 & -
3 150
100 g
§ 100
S 80 3
g %0 50 b
?;l 40 0
- Normal Control GTE
2 Fig. 9. Effect of GTE on the glucose level in rat
fed high cholesterol diets.

0

Normal Control GTE
Fig. 8. Effect of GTE on the triglyceride level in gorrtna% ’_ E{Jr}flnathP trat g |
. . ontrol : High cholesterol diets and norma
rat fed high cholesterol diets. saline (day/0.5ml) treated group
Normal : Normal SD rat group. GTE : High cholesterol diets and GTE (143
Control : High cholesterol diets and normal mg/day/0.5ml) treated group
saline (day/0.5ml) treated group Values represent the means + SD of 6 rats.
GTE : High cholesterol diets and GTE (143 #E P <0001 compared with normal group.
mg/day/0.5ml) treated group ++ : P <0.01 compared with control group.
Values represent the means £ SD of 6 rats.
+ P <0.05 compared with normal group. 5) 7+zA Wae] wX= oJak
/\]'t-!] zg =z 7‘}.9_ o Oﬂiuﬁ{_ Az z
4) GlUCOSG ]ﬂﬂ_oﬂ H]i]—’f— ogz.yo]: = o T 2 = ]'0:‘_ | -E"+ r’H
. Tl Me T EdA AW ZA-e] &3t FH 9
A F8 F rat®] 4 W glucosed] W3E & N
. N g AT E (3AkE) W 7o) vehd wid
Mgk A}, d z2Fe M= 187.6£32.9(mg/dl) 2 e} N -
- GTE ol 2ol Arldoz 2 Az A 3
Wi, AL 86.045.6(mg/dl) 2 YeRgh GTE
X Wwo] ZAaEoH, A ES o] A 23]
E o] 2 L b
Fol o A= 137.540.1(mg/dl) 2 YERY o) 2ol o ) ,
3 GAEE meoko g #AE I (Fig. 10).

Hste] oA gle (++ 1 P 00D & 235

Normal Control GTE
Fig. 10. Representative microscope photographs of liver stained with hematoxylin and eosin.

Normal : Normal SD rat group.
Control : High cholesterol diets and normal saline (day/0.5ml) treated group
GTE : High cholesterol diets and GTE (143mg/day/0.5ml) treated group
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Al s W 3lef| X o3k
= 7 A A FAksiA A 9 gheks
Q2L M= 27 9+33(nmol/mg)°i

P

. GTE —‘?—‘”]%011 1L 17 1+24(nmol/mg “H"
]“ A= ( © P <0.01) A

|

TBARS (nmol/mg)

Effect of GTE on hepatic thiobarbituric
acid reactive substance (TBARS) value

in rat fed high cholesterol diets.

Fig. 11.

Normal : Normal SD rat group.

Control : High cholesterol diets and normal

saline (day/0.5ml) treated group

GTE : High cholesterol diets and GTE (143

mg/day/0.5ml) treated group

Values represent the means + SD.

#E P <0.001 compared with normal group.
+ @ P <0.01 compared with control group.

7) ZrxAe] Azt a8l vAe dF
S

(1) SOD &4ol wlAE 33
A9 2 F 7 24004 S0D9 FFE 54
8 A% aTol e 49+
0

0.7(unit/mg protein) &2 JERGT, AAZS
7.6+0.3(unit/mg protein) 2. % UrE}"‘f‘:‘r GTE &
A= 6.0+0.2(unit/me protein) &2 ) Z7-ol| H]
sl oA AdE (+ P 0.05) 715 Jehld
(Fig. 12).

(2) Catalase®] Aol m|X|& <3k
A F8 3 7 2A A catalase®] FH= 5
st

) 2ZNME 9.1+0.9(nmol/mg protein)

X oo

A 4

o2 vepga, AAES 12.940.3(nmol/mg protein)
o2 Yepddh GTE 3ol A= 11.2+0.2(nmol/mg

protein) &2 ©F Lo

Hlte] foA Sl (+

0.05) 57+ el =H(Fig. 13).

a9 ® e

o

SOD (unit/mg protein)

S S

e

Fig.

12.

Normal Control

Effect of GTE on hepatic SOD value in
rat fed high cholesterol diets.

Normal : Normal SD rat group.

Control : High cholesterol diets and normal
saline (day/0.5ml) treated group

GTE : High cholesterol diets and GTE (143
mg/day/0.5ml) treated group

Values represent the means + SD.

* . P <0.01 compared with normal group. +
» P <0.05 compared with control group.

Normal

. Effect of GTE on hepatic catalase value
in rat fed high cholesterol diets.

Control GTE

Normal : Normal SD rat group.

Control : High cholesterol diets and normal
saline (day/0.5ml) treated group

GTE : High cholesterol diets and GTE (143
mg/day/0.5ml) treated group

Values represent the means = SD . ** : P
<0.01 compared with normal group. + : P
<0.05 compared with control group.
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8) 7+ 2219 cholesterol QIAF WH&ol| m)X]= I3k
(1) Hepatic ACAT®] 3ol w]x|&= g3k
7t 2A oA 2] ACATS] mRNA A 3L o

Z79 A HE S 100.02RQYE A W A

A2 01:0.01(RQ)Z Jehget. GTE FofZellA

£ 0.6£0.02(RQ)E veht dxZol nlste] fo4

U= (++ : PLO0D #AaE velisH(Fig 14).
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Fig. 14. Effects of GTE on the expression of
ACAT mRNA level in the liver of rat
fed high cholesterol diets.

Normal : Normal SD rat group.
Control : High cholesterol diets and normal
saline (day/0.5ml) treated group
GTE : High cholesterol diets and GTE
(143mg/day/0.5m) treated group
Values represent the means = SD. *** : P
<0.001 compared with normal group. ++ : P
<0.01 compared with control group.
(2) Hepatic HMG-CoA2] ¥}l mx]= <38k
7+ 2249 HMG-CoA reductase®] mRNA

A2 wEe dxde fAx dEE

1.02+0.03(RQ)Z < o AALE 0.35+0.07(RQ)

2 Yehdeh GTE Fod2olME 0.61+0.02(RQ)Z

veht dj 2ol wlste] §994 e (+++ 0 P

€0.001) 725 e e (Fig. 15).
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Fig. 15. Effects of GTE on the expression of
HMG-CoA reductase mRNA level in the

liver of rat fed high cholesterol diets.

Control GTE

Normal : Normal SD rat group.

Control : High cholesterol diets and normal
saline (day/0.5ml) treated group
GTE : High cholesterol diets and
(143mg/day/0.5ml) treated group
Values represent the means = SD. *** : P
<0.001 compared with normal group. +++ :
P <0.001 compared with control group.
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913, total cholesterol, LDL cholesterol, HDL
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= oJ3rS =438y, Hepatic ACAT, Hepatic
HMG-CoA 2] W3} nA& o ke =A3}9)
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L., FH#] Eol o], MR
flass

GTE®] 500, 250, 125, 62.5, 31.25
A Az AEEE 54T A3 GTE 31 25(ug/
nl) FEAM 7P % &

ElRMEe AH-E-

- AEEE XA9(Figl).
£ AN 2t 715 549 Az A8 AST
+ WExTol 348.3+58.0(1U/ ¢), ABAEel 140.2+

720107 £)E vreht AAE] v]5he] d 2ol A
A Qe (0 P 0001 E7HE Bydh
GTE —‘?ﬁ%ﬂlﬁi% 149.321.6(IU/ ¢ ) 2 2ol
vlste] oA e (0 P 0.01) #AHAE YeR)
o}t ALT $XelAE, dizFo] 107.7:54.3(1U/ 2),
Ao 44.044.2(TU/ 2 ) 2 Rt Aol B3}
of oA dx (+ 1 P 005 75 Jepidh
GTE FeJellA 51.5i4.9(IU/ 2)E 2Ll ¥
gtod FoA Qe (+ ¢ P €0.05) #AE Yepid
Azxx o7 GTE Toﬁ 2 ASTS} ALTS 437}
241\} Helg 1,].\:,].1,]. o_}“‘oﬂ 93 71 E/H o ulA
A okttt (Fig. 2). AST ALT 47} GTE ¥
AN oA e FLE Bioe A2 A
AA |5 A7l FellAl le] AA-ALe] Yoz <l
g 7 A A e 23t e AeE At
e}

e AdolAM FEfgEikES xS 2 HE
Mg doZ Tt 247t gl Aoz sddd.

DPPH®| 4&A A2 625, 125, 250, 500(ug/nl)

E=To| M 47 169404, 39.54.2, 57.7+4.2, 78.5+2.4
(%)9] 271 4 2345 el 500(ue/nl) &
oA 7FE =A sk (Fig3).

Pyrogallol& °]&3led GTES 3HAtz} %“ &z
At A}t 625, 125, 250, 500(ug/ml)e OM
27 11541.6, 18.73.6, 38.9+0.4, 528+22(%)4
Azl 24 Z3E deife] F= AJ—L‘ZE
DPPH &7 &4e] ¥ vepdeh(Fig. 4).

Tcholesterol Aelo] & T8 s ¢ 7}
o] FE SAT A Aol 30.1+2.8(g), A4
+& 10.3t11(g) & et oA gle (% P

¢

-

Af2HHY - M = - T31H - R E - Z/ 24 - MolAH

<0.001) Z71% el GTE Foddolds 224438

g)E B2l Blste] 994 9l (+ 1 P <0.05)
7&&3 vebd e (Fig. 5).

Rat®] &A W total cholesterol®] W3S FA4
g A}, g z2FolME 295.4+575(ng/d) 2 A
2] 955£10.9(mg/dl) el wv]dle] o)A e (¥
P <0.001) #7}5 Jelon, GTE Fo LolME
185.5+55.9(mg/ dl) & vieRt} 2o H|Fte] £-9]
A Qe (++ : P 0D #4232 YeMigs
(Fig. 6).

A W LDL cholesterol®] W32 #A3 A3}
Y 2Tl A= 210.9438.7 (mg/ dl) 2 AAFES] 23.742.6
(mg/dl)ell B3ty o)A Qle (% ¢ P €0.001)
Z7}2 Yelllon, GTE Fof FellAE 1214431
(mg/dl)E 1JrEPJr 2ol wgte] Fo94 e
(++ : P 0.0 #4a 2342 Yehigick(Fig 7).
LDLS 44 31% e IAIEE FaAT)
+ 2371 e AE vt

HA U triglyceride®] ¥W3S BAM3 A3} djx
A= 94.8+14.9(mg/dl) 2 A A i
/dl)el Blste] §-94) e (% 0 P 0.05) &
veldlon, GTE FoZellME 76.5+13.2(me/dl)
2 et gzl wgte] Zhasieler fo4
Adx (* P L0.05) #Has Jehisd(Fig. 8).

A W glucose®] W3S BAM3 A Wz
o M= 187.6+32.9(mg/dl) 2 OAJTA 86.0+5.6( mg/
dell wlgte] foA Qe (% P <0.001) F7}
2 Jehlen, GTE FodZalHE 137.5+9.1(me/
d) 2 Jeht 2ol vste] FoA e (++
D P <001 A =35 e Sl (Fig. 9).

e AEste g A 2L E A
FoA AR A 98 FH g AUk E o
W Aol Yephd wbd, GTE FoZolME A
Moz zt AEW AW Fx el FaFeH,
T 29 o] HA AT frAlSE Bofo R #E
= ek (Fig. 10).

7t Al A ARt A A e ke s A5
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o) 274 27.9£3.3(nmol/mg) 0.2 AAFE2] 59+1.3
(nmol/mg)ell BI3ked -4 QA (P €0.001)
Z7lslgen GTE FodelrE= 17. 1+24(nmol/mg)
2 Y27 vgte §94 Sl (++ 0 P <0.0D
ZhaE e eH(Fig. 10).

7t 2219] SOD9] &3 SAT 23 dx2T
A 49+0.7(unit/mg protein) & A2 7.6+0.3
(unit/mg protein)el ®l3ted 24 A (** P
0.01) #Astgen GTE FoZelrE 6.0+0.2
(unit/me protein) & W x| Bv|ste] A U=

+ 1 P 0.05 371 veRleh(Fig. 12).

7t Ao A catalase®] FFE ST A o

Z7o A 9.1+0.9(nmol/mg protein) &2 AAFE]
12.9+0.3(nmol/mg protein)el w]3led F-204 Al
(** . P01 ZAstgen GTE FodddAs
11.2i0.2(nm01/mg protein) @ Wzl Bldte] 9
A 9lE (+ 1 P05 F71E JeRdok(Fig. 13).
7z ‘oﬂAM ACAT® mRNA 47 &3>
Hz279 A2 BEE 1.02002(RQZE S o
A2 0.120.01(RQ)E eht A ATl B3l
2Ll F94 sl FF 0 P 000D SHE
vepllon, GTE FofFollA 0.6i0.02(RQ)i v
et 2ol wisle) fo04 e
001 #aE vebldsh(Fig. 14). 7 24 H
HMG-CoA reductase®] mRNA 4z} 1t
Z79 Az wES 1.0240.03(RQ) = /\H%
AL 0.35:0.07(RQE e} AHAE B3}
of g x2FlAM K94 e (FF ¢ P 0.00D) 7t
vellen, GTE FoIZolA 0.6120.02(RQ) &
veht dj 2ol wlste] §994 e (+++ P
€0.001) 725 el EH(Fig. 15).
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