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The Effects of Gamijihwang-tand(GJT) on Hyperlipidemia in Rats

So-ae Park, Hyun-kyung Jo. Ho-ryong Yoo, Yoon-sik Kim, In-chan Seol, Jung-jo An
Division of Circulatory System, Dept. of Internal Medicine, College of Oriental Medicine, Dae-jeon University

ABSTRACT
Objective : Gamijihwang-tang(GJT) has been used

as a therapeutic agent for hyperlipidemia in oriental medicine for

several years. This study was performed to investigate the effects of GJT on hyperlipidemia in rats using diverse biological

methods.

Method : Hyperlipidemia was induced by a hyper-lipidemic diet fed for 4 weeks. Total cholesterol, LD L-cholesterol,
HD L-cholesterol, triglyceride, and glucose were measured in the serum after an oral administration of GJT. Lipid peroxidase,
SOD, catalase, ACAT, and HMG-CoA were measured in liver after oral administration of GJT.

Result :

1. GJT showed safety against cytotoxicity and toxicity in liver.
. GJT significantly decreased rat's body and liver weight.

. GJT significantly decreased serum triglyceride and glucose.

2
3. GJT significantly decreased serum total cholesterol and LD L-cholesterol, but increased serum HD L-cholesterol.
4
5

. GJT significantly decreased lipid peroxidation and increased SOD and catalase in liver.
6. GJT significantly decreased ACAT and HMG-CoA reductase of cholesterol manifestation in liver.
Conclusions : These results suggest that GJT might be effective in treatment and prevention of hyperlipidemia.

Key words : Gamijihwang-tang(GJT), SHR. Hyperlipidemia, Cholesterol
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T A kRS AER o4
sto] TS Fukst I EE i wWiao] Fof
gt &, &4 cholesterol, triglyceride, glucose, albumin,
Zkxz2) 9] habst A, ZF 241€] cholesterol " E
Az ol dsl FEs A F94 e AHE
dgl7)e Bk vlelot

I, A7 g

[
D $€ % A2
Ao AHEE AL A= AF 180~220g

o] A WKY (Wister Kyoto rat) ¢ SHR
(spontaneously hypertensive rat)e]™, A& =7}
A 38 A}E.(Crude protein above 22.1%, Crude
fat above 8.0%. Crude fiber below 5.0%. Crude
ash below 8.0%, Calcium above 0.6%, Phosphorus
above 0.4%) 9} Ilcholesterol A1¢] AF&Z (Bio-serv,
USA)E 72 AolslA B8 F33] 34334
o A 22 £ 2T, AdEE 50 £ 10%. =B
12A17F (07:00~19:00), 2% 150~300Lux® Ad#
slo] 25Uz AHA Aol ASAZ] F AF W
sp7b At 717 FukE AEsle] Ao A}
L3519k, duk Al29} Fcholesterol Ao AFEY
ZA W43 23S Table 1. Table 29} 7t}

Table 1. Composition of Basal Diet

Composition Content( %)
Crude protein above 22.1
Crude fat above 8.0
Crude fiber below 5.0
Crude ash below 8.0
Calcium above (.6
Phosphorus above 0.4

Table 2. Composition of High Cholesterol Diet
Diets ingredient

Concentration (g/kg)

Purina mouse cow 750.00
Casein 75.00
Cocoa butter 75.00
Dextrose 25.00
Dextrin 16.25
Cholesterol 12.50
Cellulose 12.50
Sucrose 16.25
Mineral mix #200000 8.75
Sodium cholate 5.00
Vitamin mix #310035 2.50
Choline chloride 1.25
Total 1000.00
2) % A

B Ao AHEet 71m| A 3¥e} (Gamijihwang-tang
D GIT)S A e A r B4y o
A Fdsted AAE 3 AlLsigiT

Table 3. The Compositions of Gamijihwang-tang

(GJT)

Herb name Scientific Name Amount(g)
P Behmannia glutinosa 20
LLIZE (kD) Dioscorea japonica 8
& Poria cocos 8
g Angelica gigas 8
SEE S Paeonia lactiflora 8
Kk Gastrodia elata 6
N = Cnidium officinale 4
B K Citrus unshiu 4
KHHE Glyeyrrhiza uralensis 4
[T Ephedra sinica 2
ZBIMFR  Spatholobus suberectus 12
K%tz Siegesheckia glabrescens 12
&950WE  Uncaria rhynchophylla 6
HEW Acorus gramineus 6

Arisaema amurense var.

R serratum 6

Total amount 104
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3) AleF 9 717

(D A o

2 32 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),
3.8% sodium citrate, 2,2-diphenyl-1- picrylhydrazyl
(DPPH), bovine serum albumin (BSA), lipopolisaccaline
(LPS)(Sigma Co., U.S.A.), collagenase A (BM,
U.S.A), DNase I (Life technologies, U.S.A.), first
strand ¢cDNA synthesis kit (Amersham pharmacia,
U.S.A), trypsin, dimethyl sulfoxide (DMSO: Sowa
chemical., Japan). H:.0; (Dongyang chem., Korea),
ethylacetate (Junsel., Japan), potassium phosphate
monobasic (KHsPO,)(Yakuri.,, Japan) 5= A}-&-3}
A3, o] whell Auk A EF AlokE AR
o

2) 71 7

2 AFe jce-maker (Vision, Korea), serum
separator (344}, Korea), minos-ST (Cobas Co.,
France), centrifuge (Beckman Co. U.S.A.), rotary
vacuum evaporator (Biichi 461, Switzerland), deep
freezer (Sanyo Co., Japan), freeze dryer (EYELA,
FDU-540, Japan), autoclave (Hirayama, Japan),
ultrasonic cleaner (Branson ultrasonics Co., U.S.A.),
ELISA reader (molecular divice., U.S.A.), roller
mixer (Gowon scientific technology Co., Korea), 3t
k327 (DWP-1800T, -& Korea), spectrophotometer
(UV-2450, Shimazu, Japan), fluorescence activated
cell sorter (FACS, Beckman Co., U.S.A.), balance
(cass, Korea), A33}717] (AU300. Olimpus, U.S.A.)
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279 ¥, 75 1500m 9} o] Egtshe] 3417
detste] FE3 F FY 98 o] E rotary
vacuum evaporatorell Al 74}t ¥&3te] GIT 535
E5 A& 5 oA freeze dryerell A 24417 $4 A
Zate] 2 18g2 Ao, dojal B 222
Ys3 (-80°C)ellM RN, Age] upel Heo
g FEE SR S F ARk

NE A 2 MTT assayE st} vt
human fibroblast cell (hFCs) 96 well plateel
2x10%cell & #F3 3 wjokal, 2447 3 GITS
500, 250, 125, 62.5, 32.15 (ug/m)®] FEF Fi3}
ek oAl BAZE wWiF F Ffde AAR, 4
wellel MTT solution 100ul 4 A7kt 447t 5
ob wioFatsdt. wiek & FfrdS A7 2 well
ol 100w ¢] DMSOE #7}Fsted 37C CO, wlg7]el
A 308 9 W A7l 3 ELISA reader® A
8lo] wave length 540nmellA] EFJ=ZE =A sl
o},
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ALT AA}
In vivo
) Zcholesterol AbEel &8t TA Y= kst
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cholesterol 4] o] Foi& Azt
7o A7bel| 2A 3l HF3

-‘N 1_.J

g F 12Xz ZA & etherZ v}
HAAZ o5 A o‘ﬂW 12mo] o] A& Hzlod §
mlS 15nl conical tubedll 2] 6500rpmell 15%7F
44 HHAA A4S st WA 6l
gA& EDTAZF A7HE FHd Yo 45 £7
?'5}934.
) 84 9 ga B =4
—rﬂl‘} A AFe)71E o83k total
cholesterol, LDI-cholesterol, HDL—cholesterol triglyceride,
glucose 18] T albumine Z# 3} t}.
(5) ZtxA e 2284954
%38 712 PBSE AAste $E8E& Az
7 ZAel 10me] 0.25M sucrose / 0.5mM
ethyl diamine tetraacetic acid (EDTA) / 5mM
N-2-hydroxylethyl- piperazine-N-2-ethane sulfonic
acid (HEPES) £9-& 7}8}o ultra homogenizer=
o]-&-3te] WY 3Blel|A wis st mhsy S
4C, 600xg= 1547 94l FElgte] o) 9 mjups]
BEE AAS & 4T, 8000xg= 3087 94 &
g3te] 1mlo] A5HE TBARS Ao A
stdel. YA = 4T, 10000xgell A 3087 G4 &
defel AEA F ANE Al 04
ethanol :chloroform (5:3) WY&gd-& 75t 28
7F A o2 oA 47T, 10000xgol A 308-7F 94
Fejste] de A5NE superoxide dismutase
(SOD) A= ZAd] AHgslglet.  Catalase@A
= vh & 4T, 10000xg2 30487 A E28te
e HAAE 0.25M sucrose £ ol AEtA7] o
& oA 4T, 10000xgell M 2087 A4 He]ste] o

.{

2 AR 0.25M sucrose £4& 75 HEHA A
ZA 3k

@ Akt A (TBARS) & =4

x4 FAAA e Satod e o] 43
of ZAsA Az 2+ 24 249 05m o
TCA% H 25m & 7hsled A AL ohg A2l A

HEA)gE 3 1500xgell A 10%-7F 9A 228t
"—‘1% W2 AAEL 0.05M SAtez 13 A
Z AAE 0.056M 4k 25m¢} 06% TBA 3.0
£ 7kske] & AL 3 95T & f3oA 30
2 gd3tsidt. 7td & n-butanol pyridine
E 30m1E 7Vske] A A2 % 1500xgol
7 A4 st S F3ked 530nm

A FH= %é d st et

3 A3l 24 (S0D) &4 =A

Oyanagui®] #9 % Z3ke] Cytochrome ¢, 2u
M xanthine sodium, 50mM sodium phosphate
bufferd] 7]A Ao FAME D7 kA3l A7) T
xanthine oxidase S50ulE ¥ FHE=E A3t
550nmel| M 248740 EF4=E ZA4 89t Xanthine/
xanthine oxidase H¥F-o2 A= superoxide
anion®ll 2J3l cytochrome c7} =+ AL &4
3l=d), SOD| 28l superoxide anion®] <Fo] 74
8led cytochrome c7} ¥3}st= dAHS °]9“f5}°4
SOD #4E& &A%tk Cytochrome ¢ 3l
50% QA8 ok SOD<] 1 unitZ A 6}93‘:}.

@ Catalase 84 =4

Aebi®] HpHME o] 83le] 50mM potassium
phosphate buffer (pH 7.0) 2.89mle] 7] 30mM
Ho0; 100w S geo] 25CollA 587 vk AT
o37lel A 10uE 7Feted hA] 25T, 240nmell
A 587 FEEE SAsY. 0, 3= w3
9 Hy0:9] moleZ3#A4E 55 Fdlo] 548
ANEE A5 22849 29 E 189 Ing
proteine] £38]3}= hydrogen peroxide®] %< n
mole® EA| 3k}

(6) Real time quantitative RT-PCR

onrm
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@® RNA =
u|2ke] 7122le] RNAzoIB 500uS ¥ homogeniger
wls) & & chloroform (CHCl;) 50ul S H7}3t
1527 g4 Egetad o] & d&el 15 3¢
gk % 13,000rpmell A €A £ejgt 3 <F 200
Apzol S 31438le] 2-propanol 200wt S &
F AAF] EET 3ol 15 B whA]sky
o] & thA] 13,000rpmel A 94 E=|3 F 80%
EtOHZ A8t 3%7F vaccum pumpollA A%
sted RNAE F&38t9h. %3 RNAE diethyl
pyrocarbonate (DEPC)E A&t 20u ] FF5ll
o] heating block 75ColA B34 A7l &
first strand cDNA Al AHS-3hsieh

@ QHA-FEEA dubs

oo lo o fu

A A} (reverse transcription) ¥H-2 ZH]E total
RNA 3ue& DNase I (10U/ul) 2U/tube® 37T
heating blockell A 307 uk-&-8F & 75Tl A 108
5o A7) 2, 17l 254 10mM dNTPs mix.
1ul random sequence hexanucleotides (25pmole/25ul),
RNA inhibitor2A] 1l RNase inhibitor (20U/ul),
1w 100mM DTT, 45u 5xRT buffer (250mM
Tris-HCL, pH 8.3, 375mM KCl, 15mM MHCI2)E
7het F, 1u®] M-MLV RT (200U/ul) % oAl 7}
3t3 DEPC A2l FR42A HFE 5371 20u
7} H=F 3ol

o] 20u®] vhg EFHE A A F 2000rpm
o Al 527F YAl A7}ste] 37T heating blockel A
604 Eot HFEA1A first-strand cDNAZS A8k
of olE oAl BTN SR T A
M-MLV RTE #3843 A7 & #4e] ¢s4d
¢DNAZ polymerase chain reaction (PCR)ol A&
3kt

® Real time quantitative RT-PCR

7+ zH oz HEe & RNAE TRI Aoz
H2)8l2, DNase [2 GAA2] DNAS A A3
8 digested stk 75Tl A 208 £t DNase
I} Sugs 9ol total RNAS first strand cDNA
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synthesis kitE o] €3l ¢cDNAZ transcriptiond}
At

71%9 Aol we} real-time PCRS appliedS A}
S5 3= 2} Probes: 6-carboxy-fluorescein
©o7 2l S Ho|1, beta-actin cDNAE B cDNA
3} e k& T 72t cDAN EES AmpliTag
gold DNA polymerases ¥3A1A TagMan universal
PCRE FZA)7t). PCR 27 dlcyclesE $13
50ColA 2%, 95T 108, 60ColA 156% 433}
Aot AHE-% probe= Table 49} 72t}

Table 4. Primer Sequence for Quantitative RT-PCR
Analysis

ACAT Sense CCTCCCGGTTCATTCTGATA
Antisense ACACCTGGCAAGATGGAGTT

HMG-CoA Sense TGCTGCTTTGGCTGTATGT
reductase Antisense TGAGCGTGAACAAGAACCA

y = x(1+e)n, x = starting quantity y = yield. n =
number of cycles

e = efficiency® AlAF8led RQ(relative quantitative) S
ZA 8o

4) A A=

chefgt AgozRE 42 AA}E mean *
standard deviation®. & 7] Z38}¢]y, o4 A=
Student's t-test ¥4 W& o] &3te] AA A
Zt z27s AT AREE dads vl

ol p0.05 & = 2l el 9

. =4 ZA

D Az=s4 37t

NEERE T2 A3 hFCsolME 2T
AZAZEE 100.1£0.3 (%)l =sted, GJTL 500,
250, 125, 625, 3125 (we/m) FEelA 77
85.240.9, 87.2£1.3, 91.20.4, 94.1+1.4, 102.5+1.0 (%)
2 Yehdeh(Fig. 1).
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Fig. 1. Cytotoxicity of GJT on hFCs.

hFCs were treated with various concentration
(500, 250, 125, 625, 31.25 ug/ml) of the GJT extract.

2) 7+ 54 37}
% 7% A9 AE AEd ASTE WKY:E

235.746.7 (LU./L). SHRE 202.7+7.6 (LU./L).
HChol-SHR< 349.7¢85 (L.U./L)., GJT-SHR&
2077172 (LU/L)2& veh} HChol-SHRE
WKY$} SHRell wlste] 24 e (+++ 0 P
0001, ### : P <0001) 27 Jepdx
GJT-SHR¥el M= B2+ HChol-SHRell w8}
o o4 dx (% & p.0) #HAEE eREL
ALT $A)ellX &, WKY+ 41.0£2.6 (1.U/L), SHR
S 437481 (LU./L). HChol-SHR-E 263.3+30.1
(LU./L). GJT-SHR< 179.3453.1 (LU/L)o= 1}
el HChol-SHR WKY$} SHRel| H]ste] -2
A glE (+++ 1 P00 ## 1 pK0.01) 2742
Yebdeh(Fig. 2).
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WKY SHR HChol-SHR GJT-SHR

Fig. 2. Effect of GJT on the AST and ALT in rat
fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR : High cholesterol diet and saline
(0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml /day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with WKY by t-test (+++
p<0.001). Statistically significant value compared
with SHR by t-test (## # : p<0.001, ## :
p<0.01). Statistically significant value compared
with HChol-SHR by t-test (** : p<0.01).

2. /n vivo
iﬂz 2 7 FEkel mA= o33
1) Ag Wt n|2= o3k
_Lcholesterol Aol & AlAgE FHE 4F7H “H-T‘
jﬂ%: W 3s iﬂs’]— 73,4. zZ+ 1, 2. 3. 42lag ;ﬂ
ofef ¢} Zro] yehgl e HChol-SH R%4 4TZXH
olA SHR¥l ®lsted -4 Sl=(# @ p<0.05)
%7+ Vel ek(Fig. 3).
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Fig. 3. Effect of GJT on the body weight in rat
fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR : High cholesterol diet and saline
(0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml /day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with SHR by t-test (# : p<0.05).
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(2) 2 FF A3t vA = 9T

el FAE ST A3 WKYE 71404 (g),
SHR 83+0.4 (g). HChol-SHRZ 20.1£12 (g).
GJT-SHR+ 169412 (g) 22 vieht HChol-SHR
& WKY$ SHRe] Hfsfof oA sle (444
P €000 ### : P <0.001) $7+8 deliy
GIT-SHRZeIAM & dz2<l HChol-SHRel w3}
of f4 e (* 0 P 00D #AEE vk
(Fig. 4).

25 +H+
HiH

JIII

HCho-SHR GJT-SHR

Fig. 4. Effect of GJT on the liver weight in rat
fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR : High cholesterol diet and saline
(0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml /day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with WKY by t-test (+++ :
p<0.001). Statistically significant value compared
with SHR by t-test (### : p<0.001). Statistically
significant value compared with HChol-SHR by
t-test (* : p<0.01).

Liver weight (g)
- - [
= 2] <

wn

2) Cholesterol ¥ Z}ell w|x]= o33k

(1) Total cholesterol®] ¥ 3ol w]x]:= o33k

83 W total cholesterol®] #3}2 A3
WKY®E 99.0£3.6 (mg/dl), SHR= 59.0+2.0 (mg/ dl).
HChol-SHRE 114.0+89 (mg/dl), GJT-SHRZ
87.748.5 (mg/dl) 2.2 veh} HChol-SHR< SHR
of mlsted oA e (### P 0.001) 7
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2 el GIT-SHRZSIHE 222l HChol-SHR
o Blgle] $-9A = (* @ P 0.05) FAES Jet
Woh(Fig. 5).

140

(A

SHR HChol-SHR GJT-SHR

Fig. 5. Effect of GJT on the total cholesterol
level in rat fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR : High cholesterol diet and saline
(0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml/day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with SHR by t-test (## # :
p<0.001). Statistically significant value compared
with HChol-SHR by t-test (*: p<0.05).
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(2) LDL-cholesterol®] ®&}ell m]2]= o33k

84 W LDL-cholesterol®] 35 £A3 A3},
WKY+ 16.4£0.9 (mg/dl), SHR= 8.7+0.6 (mg/dl),
HChol-SHR 72.0+16.6 (mg/dl), GJT-SHRZ
49.145.6 (mg/dl) 22 Yeh} HChol-SHRS WKY
o} SHRell wlgted £-94 o= (+++ 1 P <0.001,
48 1 P 0.001) 7+ Jebd 2 GIT-SHRE
M= dl 273 HChol-SHRO Hlsle] #2914 3l

P 0.05 #AE JeRIeH(Fig. 6).

(3) HDL-cholesterol®] ¥3}el| m]x]= o33k

84 W HDL-cholesterol®] H3S #A43 A3},
WKY+< 82.244.0 (mg/dl), SHR 47.5+2.7 (mg/dl),
HChol-SHRZ 37.7£2.7 (mg/dl), GIT-SHR-E 47535
(mg/dl) o2 eht HChol-SHR¥< WKYZ#



SHRZl wlste] 24 sle (+++ P <0.001L
# P 0.05 7+ el 2 GIT-SHRFIM &
9 2+-<l HChol-SHRell ®lgted 214 Qe (F
: P 005 7+ e (Fig. 7).
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Fig. 6. Effect of GJT on the LDL cholesterol level
in rat fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR : High cholesterol diet and saline
(0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml /day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with WKY by t-test (+++ :
p<0.001). Statistically significant value compared
with SHR by t-test (### : p<0.001). Statistically
significant value compared with HChol-SHR by
t-test (* @ p<0.05).
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Fig. 7. Effect of GJT on the HDL cholesterol level
in rat fed high cholesterol diets.

WKY : Normal WKY rat group.
SHR : Normal SHR rat group.
HChol-SHR : High cholesterol diet and saline

(0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml /day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with WKY by t-test (+++:
p<0.001). Statistically significant value compared
with SHR by t-test (#: p<0.05). Statistically
significant value compared with HChol-SHR by
t-test (* @ p<0.05).

3) Triglyceride W 3}tol| m|X| & 33k

A triglycerided] W3S A48 A3} WKY
= 30.0£4.0 (mg/dl), SHR2 28.7+2.1 (mg/dl), HChol
-SHRZ 56.7+29 (mg/dl), GJT-SHR 43.7+7.2
(mg/dl) 2.2 e} HChol-SHRS WKY¢ SHR
of ¥]gted F-oA Q& (+++ 1 P 0001, ##4
© P <0001 F7He vEb R GJT-SHRZIA =
W27 HChol-SHRell ®l3te] oA ol (* -
P €0.05) #4&F vehdoh(Fig. 8).
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WKY SHR HChol-SHR GJT-SHR

Fig. 8. Effect of GJT on the triglyceride level in
rat fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR : High cholesterol diet and saline
(0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml /day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with WKY by t-test (+++ :
p<0.001). Statistically significant value compared
with SHR by t-test (### : p<0.001). Statistically
significant value compared with HChol-SHR by
t-test (* @ p<0.05).
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4) Glucose W 3}ol w| A& o3k

g3 W glucose®] W35 A& A3}, WKY+
12771176 (mg/d1), SHR= 176.3£19.3 (mg/d1), HChol
-SHR= 266.0+26.9 (mg/dl), GJT-SHR-E 211.3+4.2
(mg/d) 2.2 Yeh} HChol-SHRS WKY$¢ SHR
of vlsle] o)A sl (++ : P 0001, #4 : P
€0.001) 7} Jehl 2 GIT-SHRTIAE dHx
7<) HChol-SHRell ®]3ted #84 9l (* @ P
€0.05) #FAE el eh(Fig. 9).
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Fig. 9. Effect of GJT on the glucose level in rat
fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR : High cholesterol diet and saline
(0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml/day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with WKY by ¢-test (++ :
p<0.001). Statistically significant value compared
with SHR by t-test (## : p<0.001). Statistically
significant value compared with HChol-SHR by
t-test (* : p<0.05).
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5) Albumin W 2ol WA= oJsf

cholesterol Ao AtEE Hal AF 9 A
albuming ¥4 2z, WKYE 3401 (g/dl).
SHRE 3.3+0.1 (g/d1), HChol-SHR< 3.5£0.2 (g/dl),
GJT-SHR2 3.3%0.3 (g/dl) 22 vyeh} GJT-SHR
oA 279 HChol-SHRel| w|ste] AT
vrehd ot o432 ¢lodek(Fig. 10).
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Fig. 10. Effect of GJT on the Albumin Level in
rat fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR : High cholesterol diet and
saline (0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml/day) treated group. Values represent
the means + SD of 6 rats.

6) XAk (TBARS) WHElel] mx|&= o8k

ZtzA oA A AHAESL = (TBARS) S HEE &
Agt A3, WKY+ 6.6£0.9 (nmol/mg), SHRZ
9.7+0.8 (nmol/mg), HChol-SHR-Z 24.3+2.3 (nmol/mg),
GJT-SHR- 18.7+1.8 (nmol/mg) ©-& }eh} HChol
-SHR< WKY<¢ SHRel ®lsled fo4 <l
(+++ : P 0001 ### : P <0.001) 712 et
WY GIT-SHR¥IM+E= 2+ HChol-SHRe
vlste] oA 9l (* 0 P 00D #HAE Jehl
oH(Fig. 11).

7) Z¥2A 9 Akst EAFA o nA|E o)

(1) SOD&] &Aell A= <3sk

ZtzA A S0DO A& AT A3, WKY

+ 8.2%0.3 (unit/mg protein/min), SHR< 6.4+0.3
(unlt/mg protein/min), HChol-SHR=- 5302 (unit/mg
protein/min), GJT-SHR= 5.9+0.1 (unit/mg protein/min)
©2 veh} HChol-SHRS WKY$} SHRel ®]s}
of F9A s (+++ 1 P .00, #% : P <0.00)
as Jeply GJT‘SHR‘Z“’“Hb 2l
HChol-SHRel| ®]3te] £-9JA4 9l& (** : P <0.05)
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WKY SHR

HChol-SHR

Effect of GJT on hepatic thiobarbituric
acid reactive substance (TBARS) value
in rat fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR High cholesterol diet and
saline (0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml/day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with WKY by ¢-test (+++ :
p<0.001). Statistically significant value compared
with SHR by t-test (### : p<0.001). Statistically
significant value compared with HChol-SHR
by t-test (* @ p<0.05).

GJT-SHR

HChol-SHR GJT-SHR

12. Effect of GJT on hepatic SOD value in

rat fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR : High cholesterol diet and saline
(0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT

(300mg/0.5ml /day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with WKY by t-test (+++
p<0.001). Statistically significant value compared
with SHR by t-test (## : p<0.01). Statistically
significant value compared with HChol-SHR
by t-test (** : p<0.05).

(2) Catalase®] Aol W& oFsk

ZtzA A Catalase®] A wWists A7
A3}, WKY*= 18.3+2.0 (unit/mg protein/min), SHR
2 17.3%1.9 (unit/mg protein/min), HChol-SHR-&
7.241.4 (unit/mg protein/min), GJT-SHR-E 9.6+0.8
(unit/mg protein/min) 2.2 e} HChol-SHR-S
WKY$} SHRell wlgted 94 Q& ( : P
001, ## @ PL0.0D AT »}E}vﬂz GJT-SHR
oAM= 279 HChol-SHRel| wv|te] 24
AdE (% PL0D 7 JeRl ok (Fig. 13).

|
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Fig. 13. Effect of GJT on hepat|c catalase value
in rat fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR : High cholesterol diet and saline
(0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml /day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with WKY by t-test (+++ :
p<0.001). Statistically significant value compared
with SHR by t-test (£## : p<0.001). Statistically
significant value compared with HChol-SHR
by t-test (* @ p<0.05).
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8) 7+ 229 cholesterol ¢1A} ¥H&lel w]x|&= oJ3F
( 1) Hepatic ACATS] ¥ 3}ol| w]x|&= ok
b Z2AeA ACATS mRNA fA4A &d-2
WKY+ 0.21£0.03 (RQ). SHR= 0.29£0.05 (RQ),
HChol-SHR 1.03+0.04 (RQ). GJT-SHR= 0.73+0.03
(RQ) 2.2 }eht HChol-SHRE WKY$# SHRel
Hsted -4 Qe (++ : PL00L ## : P <0.01)
Z71e Jeply  GIT-SHRZeIAME dizdd
HChol-SHRell ®]3ted £-914 Sl (* P <0.01)
ZHaE vepioh(Fig. 14).

##

ACAT mRNA (fold of HChol-SHR)

) j .
0 L

Fig. 14. Effects of GJT on the expression of
ACAT mRNA level in the liver of rat
fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR High cholesterol diet and
saline (0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml/day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with WKY by t-test (++ :
p<0.01). Statistically significant value compared
with SHR by t-test (## : p0.01). Statistically
significant value compared with HChol-SHR
by t-test (* :p<0.05).

(2) Hepatic HMG-CoA2] ¥3}e] m]x]= o33k
7t 242 HMG-CoA reductase®] mRNA
A2 HEe WKYE 044003 (RQ). SHR=
0.4740.03 (RQ). HChol-SHR 1.01+0.01 (RQ).
GJT-SHR= 0.67+0.03 (RQ)>= Jeht} HChol-SHR
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<= WKY$} SHRell wvjste] §94 & (++ 1 P
Q0.01, #£% : P <0.01) 272 el GJT-SHR
%oamb Bz HChol-SHRel ®)3le] $-2JA]
AdE (1 P <0.01) #AaS vehdoh(Fig 15).
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Fig. 15. Effects of GJT on the expression of
HMG-CoA reductase mRNA level in the
liver of rat fed high cholesterol diets.

WKY : Normal WKY rat group.

SHR : Normal SHR rat group.

HChol-SHR High cholesterol diet and
saline (0.5ml/day) treated group.

GJT-SHR : High cholesterol diet and GJT
(300mg/0.5ml/day) treated group. Values represent
the means = SD of 6 rats. Statistically significant
value compared with WKY by ¢-test (++
:p<0.01). Statistically significant value compared
with SHR by t-test (## :p<0.01). Statistically
significant value compared with HChol-SHR
by t-test (** :p<0.01).
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J3FS doli 7] 98 cholesterol 4] o] S Azt
FHE 437 viF AF wskE EAS ds
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< 98l e 22 AF 3 fatty acidS 22
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= 715 7HIY skARE Be] FRA7E $45
o, Akl o] Aate] o]f] FUAEE wEA] L3
HAksE A9 7hA 9 FAAAEY] FA4 o] dojut
Mzt 22 AeA Wil dojuy 7 7%
Aol & oA o] G2 free radical A
S ZYAZIS A7z A o] 5 AF g Al

559 7hol M= ASTS} ALT level @ liver tissue
malondialdehyde”’} A3 F71E5E= Zez By
1 g,

A W9 total cholesterole]l GJT Foi7} ]|
T 9% Yotry] 918 SHRS A W total
cholesterol®] W35 A3t ZA3}, HChol-SHR+
SHRell ®lated fo04 & (P.00D F7H
P2 GJT-SHReIME d27<¢l HChol-SHRe]
Hlsted oA Qe (P0.05) ZAE Jehldh
LD L-cholesterolell $le1*4+= HChol-SHR= WKY
¢} SHRell ®l3led 24 sle (PLO.00D) 371
el 2 GIT-SHReIM = 272l HChol-SHR
ol Blate] o4 AdE (P0.05) FHAS Vel
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sted oA AdE (P.00D) e YeRi
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FAEZ] 5o A Aoz Hod WF

&

oftt



A% FAEAAN A IAGFL G5 Y
g2k cholesterol?t TG7F =% Z71d £33

IAGZo] E FHefolop,

HZE glucoser 7 2R o) FAHEHLET
glucose®] MED E} £44 S 228E insulin
< 8% glucoses =5 A7 9 g o
Abeld Aol 2 dAHFE v FT IAH A
Hak Fof oA HAHE e Frrel 9l
A glucose®] F=7F A F7behe o2 dEA
ek o] 2 AFE wigtez FHT IA I3
d3t s A2 FoM FH AUAdd A
etp3lE A7) A TA Aste] nxE od gk
g& AAES} o] FeiA T QT GIT7F E o)
glucose®] W35 A% A3}, HChol-SHR
WKY< SHRell ®lgted §-214 9l& (P0.001) %
7+ Yl GIT-SHReME sl 27<1 HChol-
SHRell ®l3te] £-24 9l (PL0.05) ZHaE et
W GITE oheFst <3714 A3t 9 A5l
5 F 9E ZoE Helth

Free radicale AMAE An|ste= A A =
AR E YAt o] AelA & 5280 AL,
prostaglandin®] A = Azt 55 v
v $- Z238 9&-& 3ty ok A viAAA o
2 AAH free radical> AR AAZ S st
o nitric acid”} 4% 37, LD L-cholesterole] &3
Welo] golmA Fube YAAIZIT A A Ak}
ukg-o] AP A z7o] AHAFS AHlAME A
AW E-o] AA dpo] A|AEl| oJste] dfRE A
HARE A2 AR 2h=o] 718k free radical
o] AAZ7RY el AA 5 AL delE
= A Ete] EAAE G Bk o A
el M 2SS st 3t dAbout Hof
g W) L zds I

Free radical®] A3}t 2 A Bd3oz AE
U zAo] A AEHAZ WA Ho &4
R el B Sl A ) o R R Bt Y e
W3S =438 A3}, HChol-SHRS WKY< SHR

o Blated FJA4 = (PK0.001) 718 vehd
GJT-SHReIM = w24l HChol-SHRell ®]3}ed
A sl (P01 ZAE Yeplih =3 Ak
A AL A A71E SODS catalase®] 7F
A G & A A 7F 2A A SOD
9] 242 HChol-SHRE WKYel wlsle] oA
A (P 0.001) #AE, SHRel vlst = A
e (00D #Ha2E el GIT-SHRAIAM =
272l HChol-SHRell ®]3ted 24 Q= (P0.05)
Z7}= Yehd el Catalase #49] 7%=, HChol
-SHR< WKY<¢ SHRel ®lsled fo4 <l:
(P€0.01) #4F Jehldy GIT-SHReIME Hx
74 HChol-SHRell ®vl3te] #2014 = (P0.01)
57+ Jehdleh GITFo7 AR A =5 A
U 3 e R e M PR S = P A
5 FJdF 4 Aok

7+ 2409 ACATS mRNA F3#ek HMG
-CoA reductase®] mRNA §-3A} 3| 9l =
HChol-SHR= WKY<} SHRel| vlsted 424 3l
£ (P.0D 37 Hebldla GIT-SHReME o
Z7-¢] HChol-SHRell ]3] 1214 & (P0.01)
7422 yebhdth Acyl CoA  Cholesteryl Acyl
Transferase(ACAT)+= &%l A cholesterol®] &<
7t A VLDLO A, AAIE 9 d3hi A
9] FW M Eo|A cholesterol esterd] Aol o]
e EAFE ACATSY #A3h= cholesterol ester?]
28 Z71A)7]8 o] A cholesterold =, 97
ol 79 AT s Aoz waEe] g,
HMG-CoA reductase:= cholesterol AJgA1<] wh-&
&55 ZANE Zholn, o ZAY Al
cholesterol < A3tA1Z1ek, HMG-CoA reductase
inhibitor(statin) = cholesterol AdAS A3}
78] LDL #84 #4< $7M1A <3 LDL o
AFS Z218ke] LDL-cholesterols #3tA17]2, &
A TGE A38kA)171™, HDL-cholesterols =7} 71
g, o)9} 2+ Ast= GITFI7} cholesterol A4
NNAE Azl 8F AL S e 23t gle
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