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Study of the Effects of Gugijagami-bang in a Hyperlipidemic Animal Model

Induced with a High-Fat Diet

Ga-young An, Jae-joon Joe, Min-koo Shin. Sang-yun Jeon
Dept. of Internal Medicine, College of Korean Medicine, Dong-Shin University

ABSTRACT

Objectives: This study was undertaken to investigate the effects of Gugijagami-bang (GGB) in a hyperlipidemic animal

model induced by a high-fat diet using diverse biological methods.

Methods: This study was to determine whether fractionated GGB extracts inhibit reactive oxygen species (ROS) and nitric
oxide (NO) in RAW 264.7 cells. Hyperlipidemia was induced by a high-fat diet fed for 6 weeks. Total cholesterol, LDL cholesterol,
HDL cholesterol, triglyceride, liver function and histologic change of liver were measured after oral administration of GGB.

Results:
1. DPPH scavenging bow performance was increased in a concentration-dependent manner by GGB.

2. Compared to the control group, NO production (%) and ROS production (%) were decreased significantly by GGB.

3. Total-cholesterol, LDL-cholesterol, triglyceride were decreased significantly by GGB.
4. HDL cholesterol increased more than the control group, but not significantly.

5. In histopathologic examination, fatty liver (hepatic steatosis) was inhibited, almost no rounds of fat were observed in the liver.
Conclusions: GGB would appear effective in the prevention and treatment of atherosclerosis, ischemic heart disease, other

cardiovascular diseases caused by hyperlipidemia.

Key words: Gugijagami-bang, hyperlipidemia, RAW 264.7 cell, antioxidant activity
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Table 1. The Compositions of Gugijagami-bang (GGB)

Herbal Scientif Volume
cientific name
name (g)
Fotc+ Lycii Fructus 20
A Rehmanniae Radix 8
% Salvia miltiorrhiza Bunge 8
PR Moutan Cortex 6
H % Chrysanthemi Flos 6
LA Crataegi Fructus 6
FETH Acori Graminei Rhizoma 6
LARES Liriopis Tuber 6
woOE Coptidis Rhizoma 4
e F Gardeniae Fructus 4
S Prunellae Spica 4
5 Bupleuri Radix 4
® 5 Scutellariae Radix 4
B Saposhnikovia Radix 4
Total amount 90

Alg °ﬂ "FQ“FJ RAW 2647 M x¥x SEAEF2
3 (Korea)oll Al 38kt
3 5% 9 A%z

44%4&—‘1% g}@z A% 9§26

“3 ’\‘”‘6}"4 "}%‘6}&’13}. FoF e AgFEL

F7F gt 73 A= (Table 2. AIN-76A diet Test
Diet Co, USA) & A-&AZ ¥ A|F wishr} dA s}
3773 105539 AF S Adste] 4]y 2
g 2 (.15% cholesterol, 21% fatoZ A% western
Al o] AL & (Table 3. Research Diet, USA) 8} &2 #}
8 TFshEA $(25+2 C), tfV\(50+5%) 7]

127417 74349 #F57](light on 07:00-19:00)



Table 2. Composition of AIN-76A Diet
Concentration (g/kg)

Diets ingredient

Casein 200
DL-Methionine 3
Corn Starch 150
Sucrose 500
Cellulose 50

Con 0Oil 50
AIN-76 Mineral Mix 35
AIN-76A Vitamin Mix 10
Choline Bitartrate 2
Ethoxyquin 0.01

Table 3. Composition of Western Diet

Diets ingredient Concentration (g/kg)

Casein, 80 Mesh 19
L-Cystine 3
Corn Starch 50
Maltodextrin 10 100
Sucrose 341
Cellulose 50

Milk Fat, Anhydrous 200
Corn 0Oil 10
Mineral Mix S 10001 35
Calcium Carbonate 4
Vitamin Mix V10001 10
Choline Bitartrate 2
Cholesterol 15
Ethoxyquin 0.04

4) A] o

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),
lipopolysaccaride(LPS), 2.7-dichloro-dihydro fluorescin
diacettate(DCFH-DA), diethyl pyrocarbonate(DEPC),
2.2Diphenyl-1-picrylhydrazyl(DPPH) & sigmarH USA)

okg - TAE - BT - YR

AEE. Dlmethyl sulfoxide(DMSO) &= Sowa chemical
A Japan ) AlEL, Ethylacrtate £ Junsei*H Japan)
AEE, Potass1um Phosphate Monobasic(KHzPOq)

£ YakurirH(Japan) A&, RNAzolB M-MLV RT,
dNTPs mix, RNase 1nh1b1tor TakaraAH(Japan) ¥
<, First Strand ¢cDNA Synthesis kit= Pharmacia
AHUSA) AE-S, DNase I+ Life Technologies*HUSA)
S5 AHEEIS L of uhel] URE AR BF AlokE
AHS-aHol o

5 71 7

2 7ol A5 7]7]1%= High performance liquid
chromatography(HPLC. Shimadzu Japan), Ice-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), 3tk
Z7](DWP-1800T. -3 Korea), Spectrophotometer
(UV-2450, Shimazu, Japan), cell cytometery(FACS,
Beckman Co., USA), Balance(Cass, korea), A3 23}
71 (AU400, Ohmpus USA), 77H-E 7] (WIZARD
1470, Finland) & AHE-3FSAth

GGB 2'&(180 gel 24 75 15 LE ¥
F, st FHFRAAZ
= 2 AZ7NE o4l ¢4d AxT g
A B ($5E 178%, 321 g9 Y% X
C) 3liA A sx= 3]M3te] AHslsiTh
2) A& HPLC 9= gl
GGB F%%F 30 mgs U 27 1 mlell 54
0.45 pm membrane filter® oJ3} & o] & 20 W=
HPLC A &= ARS8tk HPLCE Shimadzu(Japan)
AL system controller(CBM-20A), pump(LC-20AD),
column oven(CTO-20A), UV/VIS detector(SPD-20A)
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£ AH319oH, columns ACE 5 C18(250%4.6 mm,
5 um)& AHESISATE o)k water(A)2} acetonitrile(B)
2 gradient elution system< “i%/‘lﬂ 0% (5% B),
0-30%(35% B), 30-100%(10% B)= A3}
$4-2 1.0 pl/min °]¢lem column 2540 CE
S48t UV wavelength® 254 nmZ A A 8hed
A3k

3) In vitro A8

(1) NESA =H

Raw 2647 cells2 96well platesell 10° cells/well
2 BFte] 24X 7 Fek wiek 3 & GGBE 47
50. 100, 200 ug/mle] ¥ =2 Ag]ste] 24417k Fat
wf oFstadet, wioF 3, 10 ul®] WST solutions A7}
g & CO, w7137 c 5% CO»ellA] 30 ¥hE- Al
7 %, 450 nmell A FF=9] WIS A o
7o dg AE AEEE HEEE A F5Hh

(2) 3’]-}\]-:9‘,]- %—/ﬂ ._-7(-]

@ 2.2-diphenyl-1-picrylhydrazyl(DPPH) A% &4

150 mM DPPH/EtOH 150 plel GGBE 25, 50,
100, 200 pg/ml =2 M3t 100 B 718 &
37 CellA 3027t vh-gAI A o] 5 ELISA reader
£ o| 83} wave length 517 nmol|A FF=E =
A 5 ol o Wz AAkesi
DPPH &7% (%) =
(Azze FHE-GGBAZY F4=

Hx7e 4=

@ Total Nitric oxide A4 94 &3 A

NO9| sx+= wiFd e nitrite =5 Griess
Reagent System= o]-4-3}e] A 3}9ic}h Raw 264.7
cells- 96 well platesell 1x10° cells/100 pl2 F-5=3}ed
24A 7 Fob o 8 & GGBE 27 50. 100, 200
ng/ml $=2 sk, LPS 1 pg/uls 22 shed,
o] 24217 ok wieksldeh. Ny buffer 50 plE Z+
wellell Hz]gt £, 1087 Aol A b4 vk 5 540
nmel M F4E=F A5 Nitrite standard®]
S3te] wjckde] NO 555

)x100

ARk
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(3 Reactive oxygen species(ROS) &4 =4

Raw 264.7 cell WellA] reactive oxygen species
(ROS)ZE &A3}7] 945} 2.7-Dichlorodihydrofluorescin
diacetate(DCFH-DA)E o] 4-3}9ic}. 48 well plate
o] Raw 264.7 cellZ 2x10°/well/400 pl®d Ar7}stz
LPS 1 pg/ml @ GGB 50, 100, 200 pg/ml =%
A28 & 37 C, 5% CO, wlF7]ol A 2441 7% wlj of
sloidh Wik £8 % DCFH-DA 10 M A=lst
of 154 ok Ho] Agtg Aol A wjekst F A}
7} PBSE Y¥o] 1,200 rpmel A 537 94 B
g & AN A7 9] PBS 400 ulE ¥
SAA SAZ EA7)(Flow cytometer) S o]-4-3}
of FJ7FEe] A7 w2 ROSE A3

4) In vivo A8

it r—{m

Zr Ag & AL, EE 2232 GGB 50, 100,
200, 400 FAFLo R o] AT duk Als e
Ta3tde Wz GGB Fov2
J o2 TEolx TFHAHE AlRe}
APE %—‘vﬂ*ﬁ’] FTHeIeH, GGB Fov= 19
ZEE AbE Fo 25 FHE 400 me/ke/0.5 mle
ko2 Az AZH LA 11l wld Foi3lich

(2) 7+ 2 A B4 =4

AY F8 F A2 AHF & AL Felste
Alanine aminotransferase(ALT), Alkaline Phosphatase
(AST), £2AA(BUN) 59 AAE AABHH.

(3) 8% A4 Az A

A 22 3 ApoE(k/o) AF A A7 AzLE
E3le] AP & Total cholesterol @ HDL(High-
density lipoprotein), LDL(Low-density lipoprotein),
triglyceride &2 nlo] S EAEN( QA Korea)eol
24 3

(4) Hematoxyline & Eosin 4

7 AYE Mz 42T T 24 0% 4 22
el 48217F 1A sl 1A o] ghad 4 2AE
S Z2E BN 1247 sk 24 W 3
AAE 4A AAs G 249 g4F 98 60%

qAMEE 100% LFT-Lol| 0|277HA] 5 AL &0



okg - TAE - BT - YR

2 54 Aol met 2483 xylenee] T4 S el & sl 9 34 S A g
& AA 9 s S Agtsidh AgE B hematoxyline & eosin(H&E) 48t 9415 AA] 3}
2> 27 (microtome) & ©]-4-3ked 3~4 pm FAZ Feten| Aol A #E F AR 2 sldek(Fig. 1).

Tissue Preparation Processing

FIXATION | 10% Neutral Formalin |48 hrs
4 Washing Tab water, 12hrs
DEHYDRATION | 60%. 70%, 80%. 90%. 100% Ethyl Alcohol |1 to 2 hrs. each
4
CLEARING | Xylene |1 to 2 hrs. each, 2 times
4
INFILTRATION | Xylene : Paraffin, Paraffin |2 hrs, soft and hard each
L 4
EMBEDDING | Paraffin Wax
L 4
SECTION | Microtome |3-4 um
3
STAIN Hematoxylin & Eosin Hematoxylin : 5 mins
Eosin : 1 min

OBSERVATION
Fig. 1. Hematoxyline & eosin stain processing.

3. Sz . ez
¥ AFeA 4 235 ANOVA multi t-test
(JAVA. Bonferroni Ver 1.1) & —“&:‘—1‘3}"4 pRE T 1 HPLC THE{ Btol

et 74 dxve AT AdLs 273 GGB vlete F%E% HPLCE pattern ¥4 3
Hlarste] pc0.05 & W 24 Al‘C Aoz A Az} 254 nmell A retention timeo] 16.74, 22.7,
ESsics 24.1%, 26489 peakS #eld & AUAH(Fig. 2).

vV
JDetector A Ch2:254nm

i | |

100 ﬁ‘ I ‘w w(‘ “
ERNLAN 2L I COURD NN Y IO
REDEI e S e —

— —— T
5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 min

Fig. 2. HPLC chromatogram of water extract of GGB.

Column: ACE 5 CI8 (250x4.6 mm, 5 um), sample injection volume: 5 pl, mobile phase: H20(A)/ACN(B) gradient
elution : 0% (5min B), 0~30% (35min B), 30~100% (20min B), flow rate; 1.0 ml/min, detector: PDA detector
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2. In vitro AE

) A EZA e vA]E ok

A N EAEE 100:0%2 & W, GGBY
50, 100, 200(ug/ml) =M= ZH2 13245, 1306,
130£6(%) & "}EPXJY‘;HFlg. 3).

140

120
g 100
£
% 80
)
© 40

20

° Normal GGBS0 GGB100 GGB200
Fig. 3. Effects of GGB on the cell viability of RAW

264.7 cells.

Cells were treated with 50, 100, 200 pg/ml of
Caesalpinia sappan Lignum for 24hrs. Cell viability
was determined using the WST assay. The results
are expressed as mean=SD from three independent
experiments.

) kst B4 =4

(1) DPPH &A84 24

DPPH| 4A &A 25, 50, 100, 200(pug/ml)
FxollA Zb7t 82445, 22.545.0, 44.35.2, 76.5+3.4
(%) 2 Yeht 5 &z oz 4AAZAH F7}
e Aoz Jehgoh(Fig. 4).

¥ (%)

venging activit
=

DPPH radical sca

25 50 100 200
GGRE concentration (ug/ml)

Fig. 4. Scavenging activity of GGB on DPPH free
radical.
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GGB were reacted with DPPH for 30 minutes
at 37 C. and the absorbance at 517 nm due to
DPPH radical was determined. The results are
the mean+SD of three independent experiments.

) NO A4 4] &4

275 1000887%% JebdS o, AASE
21.7412.7%, GGBS0-= 101.8+3.1%. GGB100=> 86.8
+7.5%, GGB200< 62.53.1%= vteht GGB100=+
GGB200s1A 24 d=("* p<0.01, *** p<0.001)
Aag vebl S (Fig. 5).

120

100 ok
g ow
Eow
=

20

0

Normal Control GGBS50 GGBI100 GGB200

Fig. 5. NO production rate of GGB.

NO production rate of GGB at final concentration
50, 100, 200 (pg/ml). The results are the mean+SD
of three independent experiments. Normal : Raw
264.7 cells, Control : Raw 264.7 cells and LPS
(2 pg/ml). GGB50 : Raw 264.7 cells and LPS
and GGB 50 pg/ml, GGB100: Raw 264.7 cells
and LPS and GGB 100 pg/ml, GGB200 : Raw
264.7 cells and LPS and GGB 200 pg/ml. The
results are expressed as meanS.D from three
independent experiments. Significant value was
calculated by compared with control group by
ANOVA multi t-test (** p<0.01, *** p<0.001).

ROS :5%/\4 2'_‘.24
fﬂ 5 100.040%% JeplE o, AR 34+18%,
GGB50f 90+9%. GGB100< 86+12%. GGB200=
75:8%% vreht dzel v AN 5
gEH oz gHisglon, E3 GGB0A 2
A E=(* p<0.05) HAaS Yehl ok (Fig. 6).
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(k/0) hyperlipidemia mice.

100 Normal : normal mouse, Control : Hyperlipidemic

diet and normal saline (0.2 ml/day) treated group,
GGB400 : Hyperlipidemic diet and GGB (400
0 mg/0.2 ml/day) treated group. Values represent
the means+SD of 4 mouse.

ROS production (%)

40
20 2) A 54 7}
, BUN& AAFLo] 25.0+3.3(LU/L), WZ+°] 20.3
, Nermal  Centrol  GGBX0  GGBlO  GGE200 +40(1.U/L), GGB400°] 195+3.0(L.U/L) 2.2 J}e}
Fig. 6. The inhibitory effect of GGB on reactive Yo} (Fig. 8)
oxygen species (ROS). 18 0.

Raw 264.7 cells were incubated with GGB for
24hr at 37 C. The cells were stressed with LPS
for 30 min and were labeled with DCFH-DA
for 15 min. Normal : Raw 264.7 cells, Control :
Raw 264.7 cells and LPS (2 pg/ml), GGB50 :
Raw 264.7 cells and LPS and GGB 50 pg/ml,
GGB100 : Raw 264.7 cells and LPS and GGB
100 pg/ml, GGB200: Raw 264.7 cells and LPS
and GGB 200 pg/ml. The results are expressed
as mean+S.D from three independent experiments.
Significant value was calculated by compared with
control group by ANOVA multi t-test (* p<0.05).

BUN level (ns/d2)
= p— [¥] 2 w
=] h (=] wh (=]

2]

0

Normal Control GGB400

Fig. 8. Effect of GGB on the ALT and AST in ApoE
Al (k/0) hyperlipidemia mice.
3. In vivo &

Normal : normal mouse, Control : Hyperlipidemic
1) Zl- %/ﬂ .\747]. yperlip

o diet and normal saline (0.2 ml/day) treated group,
ASTE= AAFEeo] 80.3+15.0(1.U/L), HzFo] 1185 GGB400 : Hyperlipidemic diet and GGB (400
130(LU/L), GGBANe] 1043-114(LU/) 22 me/02 ml/day) ineated group. Values represent
ehgon], ALTE Aol 302£37(LU/L). 9%
o] 40.0+14.1(L.U/L), GGB400e] 37.7i14.0(I.U/L) 3 dF AA A 34
o2 vebda(Fig. 7). (D) ¥ 28 Eel AT 93
Aol 116.847.6(mg/dl), sHZ-¢] 1929.0£12.9
Mo mAST (mg/d), GGB400-= 1575.5+132.9(mg/dl) 2.2 Jeh}

120

GGBA0el A ezl vleted 2l ="+ pd0.01)
Aag el S (Fig. 9).
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=

@
-

=)
=]

AST&ALT levelin serum (LKL)

Normal Control GGB400

Fig. 7. Effect of GGB on the ALT and AST in Apok

oll
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Fig. 9. Effect of GGB on the Total-cholesterol level
in ApoE (k/0) hyperlipidemia mice.

Normal : normal mouse, Control : Hyperlipidemic
diet and normal saline (0.2 ml/day) treated group,
GGB400 : Hyperlipidemic diet and GGB (400
mg/0.2 ml/day) treated group., Values represent
the means+SD of 4 mouse. Statistical significance
is based on the difference when compared with
control (** p<0.01).

(2) LDL cholesterolel] m|x]&= o3 38F

Ao 133+41(mg/dl), @] 1541.7£69.3
(mg/dl). GGB400-E 1219.3+57.3(mg/dl) &2 vyeht
GGB400oN A hzell vlste] o)A Qe
p<0.001) 4% Jebiok(Fig. 10).

1800 -
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B E
g2 8
*
*
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1000
800 -
600 -
400 -
200

0

LDL-cholesterol (ms/d#)

Normal Control GGB400

Fig. 10. Effect of GGB on the LDL-cholesterol level
in ApoE (k/0) hyperlipidemia mice.

Normal : normal mouse, Control : Hyperlipidemic
diet and normal saline (0.2 ml/day) treated group,
GGB400 : Hyperlipidemic diet and GGB (400
mg/0.2 ml/day) treated group. Values represent
the means+SD of 4 mouse. Statistical significance
is based on the difference when compared with
control (*** p<0.001).

(3) HDL cholesterolo] m]x]= ¢33
Aol 99.8+11.3(mg/dl), HEo] 305.0+84.7
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(mg/dl), GGB4002 314.0+72.7(mg/dl) 2.2 et
GGB400 A ezl wlste F7bstgl ot 9
A& vehtA ekt (Fig 11).

e
o & A
[ — R —]

300

0 -

Normal Control GGB400

Fig. 11. Effect of GGB on the HDL level in ApoE
(-/-) hyperlipidemia mice.

Normal : normal mouse, Control : Hyperlipidemic
diet and normal saline (0.2 ml/day) treated
group, GGB400 : Hyperlipidemic diet and GGB
(400 mg/0.2 ml/day) treated group, Values represent
the means+SD of 4 mouse.

[~
= Wt = W
o @ o <o

HDL-cholesterol (ms/de)

£

(4) Triglycerided] )&= o 3F

Aol 88.3+44.5(mg/dl), THZEFo] 348.0+80.2
(mg/dl), GGB400< 228.3+29.5(mg/dl) 2.2 eht
GGBA00ANA e zel] Blgke] 243 sh=(* + p<0.05)
Zrag el ek (Fig. 12).

*

2250
o
5 200
w 150
100

50

0

Normal Control GGB400

Fig. 12. Effect of GGB on the triglyceride level in
ApoE (k/0) hyperlipidemia mice.

Normal : normal mouse, Control : Hyperlipidemic
diet and normal saline (0.2 ml/day) treated group,
GGB400 : Hyperlipidemic diet and GGB (400
mg/0.2 ml/day) treated group, Values represent
the means+SD of 4 mouse. Statistical significance
is based on the difference when compared with
control (* p<0.05).
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TN E A EAAM b FA-o o5t FH 9
st AP 2] 3 GPFzA o] Wo| Fx3le] A
Aol A (3 E) W 4o Yy
gem Azdo] ZojE ubd, GGB 400914+
Z7o| H|ste] A|H}zk(hepatic steatosis) o] A=)
o] 7ol A3 2] Auk(fat)o] Atetzl Abel7} F2 ]

Normal Control

GGB400

g. 13. Representative microscope photographs of
liver stained with hematoxylin and eosin.

Fi

Normal : normal mouse, Control : Hyperlipidemic
diet and normal saline (0.2 ml/day) treated group,
GGB400 : Hyperlipidemic diet and GGB (400
mg/0.2 ml/day) treated group
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7HA 8 AR wEF A aEE 23 AE 7
7o}, dFA Aol g4 = I

SRS TEAM, A4A BAE 23, cholesterol
triglyceride, phospholipid, % free fatty acid &<
—rﬁ"év‘?‘—"i g},

IAY S whed] AHAAY Fohate] FAg
7o) ohzgl zubekl (lipoprotein)®] ddo] F2
g, ol AWiAE £ Ad & grlel 2y
AR Agsle APl slv dAE EA6
of 317] o}, o] Auiehul g AAE] Al
B, 8849l cholesterolst FAIA - o
A3, 3ol 8499 AAAT g A o] AFe]
o} £ A& kil (apolipoprotein : Apo B-100, Apo B-48,
Apo E, Apo A-1, Apo A-1I, Apo C-1II, Apo C-1I)
o] 47k ﬁ‘ﬁa 31’“}“4 3 AESHA 4
FHAE B AL 4 oAl 5,
off Ak 2 xV—r_'ﬂr WAo] Agd At
o] 28 B 2 | Re] 2X Ak} cholesterol
S A EE oz HE HxrzAoz iz wx
zA o2 NE oz Sulsisd FeiPnt,

o]d ¥4 7‘]‘%}‘%“ = M F¥HeE YE 4
Z(chylomicron), Z#v]%5 x| &gt
W (VLDL), & ]'6‘ AA G (IDL), #8]F A4
2 (LDL), W]T A (HDL) Seold,

7 21] 2 (Chylomicron) = A|HHA] & oA &
AEe] Aeo]E AFHE XA FO uHA dE&E&
Bt A% 127 Fell = FY el & E2A4131A] &
=

ZAu]F AL &(VLDL) Aoz A= 9
A FAAYI AW zHelA A, FYEeR
A e AAEe 2 koAl FAANE WA
oz sk 9ge 9g”

Au)F Al (LDL)S zhell A A, ?J”‘
FH2HES 7 o] M Ee] FHI=
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“—‘:‘7§§} 2 A el Fol X|5e] o
Aoz st g,

0}}1

A% oy % Azgel e A7
S} o). PLAAE statin AL oHE, Lol &
B4, Z2uE, D SEA, JARS
Al % o8] A ARA sleh FelE 2

Ag & A% 22 AR B4 A5sEE A
544 A7)78] Felg 23 S, 4712 Fo
§ 7% ool et 9z, sRAe, 94, A
p/]

.

_9,-%. _ﬂzl—z]—oﬁ FE /\oo}:z a:]u] T /g/\].
napgo] 9lE Aoz WyHy gt
grejste| A Ao it A A dg>
AR, RRES REEAR MR, HRICRIE, ]I
Rl i, TR ol 2k 3ke]  HRKiE o]
MR Boll oo} MRixS HEFEAESA st HKiEmS
2 dmgtol (ke o] 2A Hof HFAFER s
R 931 fRe 9o 4 g 2y’ 1
AP o] dels B KiE, KB m‘%mlr (LA
W SO BE TERE Hi‘iﬁxﬁ‘ém o] ERHORE
A% Aoz Wy T AP (LESEH, FiRiE
B OGMAGHES, RIEE, R, MR 2
RETL 522 geofstA AAET gt F=l



M HfUEES IAG S S 7§§]r%
£ A83he QAR L3 olE s F
AR&ste] PR S o] obd HinH S "hEe %%
g 7397F ol BaE T AL sfelA e A2
A= FE KES TS A8 FEEe] 1A
g2 fzee ¥ysly 9o

Pk ik GHITE SRR E S Ftdf
AR Bk lshs A, GO i
PRiEZmshe FH, FILEn (S mEsle 4ot
B, SRR PR E s 1L BRI TR (LRI
i HEESE ILAERN, BREE E@WA*” fLigB
Hale AEWH ZEEW HORE REEREE
AT, THAERR HERE lﬁkﬁﬁﬂﬁ}L #O,
BUE KBREE TEEFIE Rkl {E S R
FITEGE S BAE, [HEvEE THRERSE %
B, TEEUER AR kmse ®E ERR
R e i 5oz T JdE A%
o2 A FAHS sy delr FA|EH
L5 Qe ofol YR HF A Ao A
e &35 Jeble fokd ksl dsle) Al
gHoz sy, 71AE A A3 H
ek

olo MAl= FlFhkY; FEE2 Raw 264.7
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7t 5AF7F 249 AST9} ALTE &43t 23}
ASTE AAREo] 80.3+15.0(1.U/L), HZe] 1185
+15.0(1.U/L), GGB 40051l 104.3+11.4(1.U/L)
2 vepden, ALTE Aol 30.2+3.7(LU/L),
20| 140.0¢14.1(LU/L), GGB400 Fode] 37.7
+140(LU/L 2 vepd dzdelMs S7H8en
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2+ ok (Fig. 7).

*J 7% A9 A% AJE BUNZS AHAbte

0£3.3(L.U/L), dHze] 203+4.0(1.U/L), GGB
-r‘x]"—‘f’l 19543.0(LU/L) & veht A5 ol
oz YLck(Fig. §).

Cholesterol W3}ell mA|& ks FE3}7] 9
sto] &4 W Total Cholesterol, LDL cholesterol,
HDL cholesterol, TriglycerideS =43t}

Alg 22 5 dA W Total Cholesterol®] 3}
= AAEo] 116.8+7.6(me/dl), Hz2-] 1929.0£12.9
(mg/dl), GGB400 F+J+-2 1575.5+132.9(mg/dl) &
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