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Fig26. Sudan IV stained a 12th week



Fig. 27 Western blot assay of the apoptosis protein (caspase-3) expression
level in rabbit livers

Fig. 28 Western blot assay of the apoptosis protein (Fas) expression level
in rabbit livers

Fig. 29 Western blot assay of the apoptosis protein (FasL) expression
level in rabbit livers

Fig. 30 Western blot assay of the apoptosis protein (Bcl-x) expression
level in rabbit livers

Fig. 31 Western blot assay of the apoptosis protein (P53) expression level

in rabbit livers



Table 1.

Table 2

Table3

Table 4

Tableb

Table 6

Table 7

0,246,812
GOT 0,246,38,
GPT 0,2,4,6,8
cholesterol 0, 2,4,6,8
TG 0,2,4,6,8
HDL 0,2, 4,6,8

LDL 0,2, 4,6,8
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SOD catalase



New Zealand White (NZW) rabbits were assigned randomly into
four dietary groups. The normal group was fed with regular rabbit chow
and the cholesterol group was fed with a chow containing 0.5 %
cholesteral. The Dioscorea Rhizoma (DR) group and the probucol group
were fed with the same diet as the control group plus 2% DR or
200mg/kg/day probucol, respectively. The plasma level of total
cholesterol and LDL were increased in the cholesterol group compared to
the norma group, and decrease in the probucol group and DR group
compared to the cholesterol group. The emzyme activities of SOD and
catalase were increased in the DR group as compared to the cholesterol
group. Eighty-one percent of the intimal surface of the thoracic aorta was
covered with atherosclerotic plague in the cholesterol group but only 38
% of the surface was covered in the DR group. Therefore, the
atherosclerotic plague can be significantly reduced with subsequent
prevention of atheroma formation. A 28 % increase in antioxidation
activity was also noted, as measured by lucigenin -chemiluminscence and
luminal- chemiluminscence. These results suggest that the antioxidant
and antiatherogenic effects of DR can be useful in the prevention of the

atherosclerotic formation.
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LDL atherogenesis
5
(smooth muscle cdll)
(extracellular matrix secretion)

(intimal fibrosis)
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T
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-?)  Tumor Necrosis Factor (TNF)
(subendothelial space)

(resident macrophages) T

5,16

Fig. 2LDL (Nature 2000; 407(14): 233-241)
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DNA purine  pyrimide
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ox-LDL
(nitric oxide, NO)

(hypercholesterolaemia) ox-LDL

(superoxide anion, O,)

Ox-LDL
(initiate coagulation)
(plague rupture)
ox-LDL (foam cdll)
(macrophage foam cell) ox-LDL
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(insoluble lipid-protein) (atheroma) °

Colleset a. (2001) ¥
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Potential mechanisms
o e cmls r

Df dm&rﬂhr"r?!jrﬂ{f{' I.G:r.'idaﬁ\ru modification of LOL =

plague stabilization

_by lipid lowering lEG activationfdysfunction  JI——* I,R{}S

O - | WEAR s bt

E-.IEEP-i

L LDL-Cholestersl
|

¥ L v i)
1 Monogyte recruitment l?r'lacmphalg ] pful_jfura'tiun

r a i -' a a
l Macrophage aceumulation lHa::__[pphagn activation

I- SHC %nti\rﬂfnn —

l. Expre Bﬁit:l:‘l anda ciEvit{ of MMPs f Tissue Factor

Masanor Alkawa 2000 1 Plague vulnerability and thrombogenicity

Fig. 4
(Proliferation) (apoptosis)
(VSMCs)
Pei-Feng et al. (1997) VSMCs
H.0O,
apoptoss ROS
O, H.,0O, proliferation
VSMCs  gpoptosis
Apoptosis
Apoptosis caspase
caspase Apoptosis
DNA



Apoptosis Fas FasL RIP FADD...
Fas Apo-1  CD9%5 TNF-receptor
( traget-cell membrane)
FasL FasL Fas
pro-caspase-8 pro-caspase-8
caspase-8
pro-caspase-3 caspase-3
Schneider et al. (2000) ¥
FasL
SMCs T cdl, macrophages endothelia cells

(ECs) FasL

39,41

Apoptosis
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FigoFas FasL (Arteriosclerosis, Thrombosis ~ Vascular Biology

2000, 20(2):298-308)
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Fig. 6 FasL intimal SMC
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(New Zealand white rabbit, NZW
rabbit) NZW rabbit 6 15
12 12

25+2 100mg 12

(Fluka, Switzerland)
probucol ( , Tailwan)
( , Tawan)

(,Tawan)

0.5%
0.5% 2%  (100mg/kg/day)

0.5% probucol



(200mg/kg/day)

0.5%
0.5%
probucol (200mg/kg/day) positive control group

0.5% 10
0.5g 1009
(probucol)

10 0.59
1009

cholesterol triglycerides GOT
GPT HDL LDL
A

Smartlab (EREA, U.SA)

¢ Cholesteral reagent; FL (Chema DIAGNOSTICA, Italy)
e Triglycerides reagent; FL (Chema DIAGNOSTICA, Italy)
e GOT/AST reagent; FL (Chema DIAGNOSTICA, Italy)

e GPT/ALT reagent; FL (Chema DIAGNOSTICA, Italy)
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e HDL Cholesterol reagent; FL (Chema DIAGNOSTICA,
Italy)

e | DL Cholesterol reagent; (Biocon DIAGNOSTICA,

Germany)
C
6-8 10 23G
2 3000rpm
10 300m

(Cholesterol  reagent)
(Triglyceridesreagent) GOT (GOT/AST reagent) GPT
(GPT/ALT reagent) cholesterol TG GOT GPT
(HDL) HDL Cholesterol
regent 1 1 5 3000g (5791rpm)
10 300
(Cholesterol reagent) HDL
(LDL) LDL Cholesterol reagent 1 10
10 4000rpm 15 300
(Cholesteral reagent)
total cholesterol

LDL
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Smadl animal Sample Chamer for CLD-110

(Chemiluminescence, Tohoku, JAPAN)

B
e 1X PBS
KH,PO, 0.2586g
K,HPO, 1.8487g
NACL 8.06479
KCL 0.2013g

Add doubly distilled water to 1 litter
e 1000uM Lumina (SIGMA, U.SA))
e 25uM Lucigenin (SIGMA, U.S.A))

e Zymosan (SIGMA, U.SA))

C
3 Heparin tube

200m  100m PBS

10
1020 200m  100m
PBS 10 200
1000pM Luminal 1 600 Zymosan
200m 1020

200m  100m PBS

25



10 200 25uM Lucigenin 1

600 Zymosan 200m 1020

Small animal Sample Chamer for CLD-110
(Chemiluminescence, Tohoku, JAPAN)
Polytron (IKA,U.S.A)

B

® Tris-sucrose buffer
Tris-Hcl 3.152¢g
Sucrose 85.575¢
EDTA (ethylenediaminetetra-acetic acid) 0.37224 g
Add doubly distilled water to 1 litter
e Luminal (S\IGMA, U.SA))
0.0025 g in 500 ml dd water (pH: 7.4)
e TBHP (SIGMA, U.SA)

29 Tris-sucrose buffer 2cc 4

5.5 %1000 rpm 30 400g 4 30

0.4ml
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Lumina 0.2ml 37 10
10 1000
100 TBHP 0.1ml

1000

water bath (Taiwan)

BECKMAN INSTRUMENTS

SPECTROPHOTOMETER Du-600 SERIES (BECKMAN
COVLTERU.SA))

B
e 1X PBS
KH,PO, 0.25869
K,HPO, 1.8487g
NaCl 8.06479
KCl 0.2013g
Add doubly distilled water to 1 litter
* Na,HPO,

e AAPH (SIGMA, U.SA))
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3 EDTA tube
water bath 1/2 37 1ml PBS
0.1 ml 1gAAPH in 15 ml of
10mM Na,HPO, soln. 1ml shake 90 str/min 10
0.2 ml 25mH,0 25ml PBS
30 60 0 120 150 180 210
0.2 mi 25 ml PBS
4 2000 rpm 10 15
spectrophotometer 540 nm
Sample |100%lysis-1|/100%lysis-2| 10 30 60 90 120 180 210
Sample-1| 0.5674 0.5675 |0.0056|0.0035|0.0067 | 0.0145]| 0.0338(0.1064 | 0.1416
Sample-2| 0.5605 0.599 0.0051| 0.004 | 0.0079{0.0151|0.0374{0.1147 | 0.156
100%lysis-1  100%lysis-2 Sample-1
Sample-2  10. 30. 60. 90. 120. 180. 210 100%lysis
100
hemolysis
Reagent | 10 30 60 20 120 | 180 | 210
Sample-1| 0.0056 | 0.0035 | 0.0067 | 0.0145 | 0.0338 | 0.1064 | 0.1416
Sample-2 | 0.0051 | 0.004 | 0.0079 | 0.0151 | 0.0374 | 0.1147 | 0.156
( )
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Polytron (IKA,U.S.A)

e Sucrose (MERCK, U.SA))
¢ Ethanol (MERCK, U.SA))
e 1X PBS buffer

KH,PO, 0.2586
K,HPO, 1.8487g
NACL 8.06479
KCL 0.2013g

Add doubly distilled water to 1 litter

® Triton X-100
C
SOD GSH 0.25 M sucrose buffer
(4 whv) 4 5.5 x1000 rpm 10
10000g 4 60 -80
Catalase 0.25 M sucrose buffer (4
WAY)) 4 5.5 x1000 rpm 10
700g 4 10 0.17 M ethanal

20 1 100 4l PBS

buffer ( 100 ml Triton X-100/L) -80
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BECKMAN INSTRUMENTS
SPECTROPHOTOMETER Du-64B SERIES (BECKMAN
COVLTER U.SA))

B
e Xanthine (SIGMA, U.SA))
e DETAPAC (SIGMA, U.SA))
e Bovine serum albumin (BSA)
¢ Nitroblue tetrazolium (SIGMA, U.SA))
e BCS(SIGMA, U.SA))
e Xanthine oxidase (SIGMA, U.SA.)
e Na,CO;(pH 10.2)

CuwZn SOD xanthine 0.3 mmol/1 litter EDTA 06
mmol/1 litter BSA 1g/L nitroblue tetrazolium (NBT) 150umol/1
litter dsiodium bathocuproine disulfonate (BCS) 250umol/1

litter xanthimeoxidase 1ku/g NaCO;(pH 10.2) 40mmol/1

litter Liver homogenat supernatant 0.1 ml
(200-500pg protein) 37 20 0.8 mmol/1
litter CuCl, spectrophotometrically at 560 nm
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20

Catalase

BECKMAN INSTRUMENTS

SPECTROPHOTOMETER Du-64B SERIES (BECKMAN
COVLTERU.SA)

B

e 1X PBS (PH 7.4)

KH,PO, 0.25869
K,HPO, 1.8487g
NaCl 8.06479
KCl 0.2013g

Add doubly distilled water to 1 litter

e 50 mM PB buffer (PH 7.4)

NaH,PO,.H,0 6.99

NaHPO,.12H,0  17.9g
Add doubly distilled water to 1 litter

¢ 30mM H,O, (SHOWA, Japan)
H,O, 3.0603g
Add doubly distilled water to 300 mli

Liver homogenat supernatant 0.1 ml (200-500ug

31



protein) 1.9 ml of 50 phosphate buffer

1.0 ml of 30 MM H,O, mixture spectrophotometrically
at 240 nm 30
GSH-Px

BECKMAN INSTRUMENTS

SPECTROPHOTOMETER Du-64B SERIES (BECKMAN
COVLTERU.SA))

B

e 1X PBS (PH 7.4)

KH,PO, 0.2586
K,HPO, 1.8487g
NaCl 8.06479
KCl 0.2013g

Add doubly distilled water to 1 litter

e 75 mM PB buffer (PH 7.4)

NaH,PO,.H,0O 10.359

NaoHPO,.12H,O0  26.859
Add doubly distilled water to 1 litter

e 60mM Glutathion (SIGMA, U.SA.)
¢ 30 U/ml Glutathion reductase (SIGMA, U.SA.)

¢ 15mM EDTA (SIGMA, U.SA)

32



e 3mM NADPH (SIGMA, U.SA))

e 7.5 mM H,O, (SHOWA, Japan)

Liver homogenat supernatant 50-200u  (200-500ug
protein) phosphate buffer 20 ml of 75 mM glutathion 50pl
of 60mM  glutathion reductase 0.1ml of 30 U/ml  disodium salt

of EDTA 0.1 ml of 15mM NADPH 0.1 ml of 3mM  0.3-0.45

ml of H,O 30ml 0.1 ml of 7.5 mM H,O
spectrophotometer 340 nm 4
(Western Blot)
A

Polytron (IKA,U.S.A)

Sonicater

e Sheer® buffer
50 mM Hepes (pH 7.5) 50 ml

150 mM Nacl 75 ml
1 mM EDTA 1 ml

2.5mM EGTA 2.5ml
Tween 20 0.5ml
Glycerol 50 mi

Add doubly distilled water to 0.5 litters



Liver 0.5%0.5x0.5cm 500 pl sheer® buffer
sonicater
13000 rpm 4 10min

DU Series 500 Spectrophotometer (Beckman, U.S.A)

¢ Bradford reagent (BIO-RAD, U.S.A)

e Bovine serum abumin (BSA)

Spectrophotometer 30 0.5.10. 15.
20. 25 g / (BSA)
104 790ul
Bradford reagent 200l 1-2

595nm

(SDS-PAGE)

Mini VE complete (Hoefer, U. S. A)
Power supply (Hoefer, U. S. A)



® 1.5M Tris (pH 8.8)
Tris 9.086 g
Add doubly distilled water to 50 mi
Adjust pH to 8.8 with 12N HCl
® 1.5M Tris(pH 6.8)
Tris 6.057 g
Add doubly distilled water to 50 mi
Adjust pH to 6.8 with 12N HCI
® 30% Acri/Bis
® 10%APS
e 10% SDS
SDS 49
Add doubly distilled water to 40 ml

¢ Running Buffer

Tris 129
Glycine 576¢g
SDS 49

Add doubly distilled water to 4 L

e Transfer Buffer

Glycine 86.4 g
Tris 18.29g
M ethanol 1200

Add doubly distilled water to 6 L



e PBST
Add 0.1% Tween 20 to 1X PBS
® 500 fat free Milk
Fat freemilk 25¢g
Tween 20 50ul
Add 1X PBS to 50 mi
e Rainbow Marker (Amersham, U.S.A)
¢ 0.1% Commassie blue
Coomassie brillant bule  0.25g
M ethanol 45 ml
Glyaceid acetic acid 10 mi
Add doubly distilled water to 100 ml
® Destain buffer
M ethanol 10c.c
Acetic acid 10 c.c
Add doubly distilled water to 100 ml
¢ Dry buffer
M ethanol 20c.c
Glyceral 0.6 ml
Add doubly distilled water to 100 ml

SDS-PAGE stacking gel  separating gel
80ug 5X dye Running Buffer

200 95 5



Marker 8ul 100V
2 2 Transfer Transfer
0.1% Commeasse blue 20 destain

buffer dry buffer

(Western Blot)

Mini VE blotter (Hoefer, U. S. A)
Power supply (Hoefer, U. S. A)

® Membrane

® 3M papears

e Firs Ab  anti-Apoptosis

® Second Ab  Anti-mouse

e X-ray flim (Kodak, Taiwan)
¢ Developer (Kodak, Taiwan)

¢ Fixer (Kodak, Tawan)

e Methanol (MERCK, U.SA.)
e ECL

SDS-PAGE Transfer

3M paper  Transfer buffer

37



membrane M ethanol 3M paper
membrane 3M paper
50V 2 30 membrane

5% fat free milk  PBST buffer 37 blocking

membrane Firss Ab anti-apoptosis PBST
buffer 4 PBST First Ab anti-apoptosis
membrane 3 20 PBST
buffer Second Ab 37 1 PBST
buffer 3 20
Sudan 1V
A
Shake (Tawan)
B

¢ Methanol (MERCK, U.SA))

e Sudan IV (SIGMA, U.SA)
e 1X PBS (PH 7.4)

KH,PO, 0.25869
K,HPO, 1.8487¢
NaCl 8.0647g
KCl 0.2013g

Add doubly distilled water to 1 litter



e Urethane

C

12 Urethane (1000mg/Kg)

Sudan 1V (2% wiv) 100
Methanol 3 100% 90% 80% 70%

60% Methanol PBS Sudan IV

A
| ncubator

B

¢ Rat smooth muscle of thoracic aorta

e DMEM (Dulbeco’ s Modified Eagle Medium, Gibco, USA)
e DM SO (Dimethyl1Sulfoxide, Sigma, U.S.A.)

¢ FBS (Feta Bovine Serum) (Biowest, France)

® Trypsin (Gibco, U.SA.)

e 1X PBS (PH 7.4)



KH,PO, 0.25869

K,HPO, 1.8487g
NaCl 8.0647g
KCl 0.2013g

Add doubly distilled water to 1 litter
® 75% alcohol

e probucol ( , Taiwan)
. ( , Tawan)
C
IX PBS DMSO medium... 37
75% alcohol
SMC
1 tripsin 5% CO2 /95% O,
incubator 5 10 FBS  medium
pipette

10 10 FBS medium Mix

/5% 2*10"=
/ =35* 10"~ 4* 10°(
) I X|( )
wel 2 5% CO2
/95% O, incubator overnight (24 hr) pump



DMEM pipette 1X PBS

05 FBS medium 5% CO2 /95% O, incubator 24 hr

DMEM 15 FBS medium
5% CO2 /95% O,
incubator 24 hr -20

MTT

ELISA

| ncubator

¢ Rat smooth muscle of thoracic aorta

e DMEM (Dulbeco’ s Modified Eagle Medium, Gibco, USA)
e DM SO (Dimethyl1Sulfoxide, Sigma, U.S.A.)

¢ FBS (Fetal Bovine Serum) (Biowest, France)

¢ Trypsin (Gibco, U.SA.)
e 1X PBS(PH 7.4)

KH,PO, 0.2586
K,HPO, 1.8487g
NaCl 8.06479
KCl 0.2013g

Add doubly distilled water to 1 litter

a4



*MTT (Sgma, U.SA.)
e |sopropanal

® 75% alcohol

e probucoal ( , Taiwan)
o ( ,Tawan)
C
1IX PBS DMSO medium... 37
75% alcohol
SMC
1 tripsn 5% CO2 /95% O,
incubator 5 10 FBS  medium
pipette

10 10 FBS medium Mix

96 well well 1.0* 10° / 100
Mo 5% CO2 /95% O, incubator overnight (24 hr)
pump DMEM pipette 1X PBS

05 FBS medium 5% CO2/95% O,
incubator 24 hr DMEM
15 FBS  medium
5% CO2 /95% O, incubator 24 hr medium  1X PBS
100pu | MTT incubator 3 hr

isopropanol 100p | DMSO 100u | shaker 15
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570nm

DNA

Polytron (IKA,U.S.A)
Pasteur pipette
BECKMAN INSTRUMENTS

SPECTROPHOTOMETER Du-64B SERIES (BECKMAN
COVLTERU.SA)
B

e 1X PBS (PH 7.4)

KH,PO, 0.25869
K,HPO, 1.8487g
NaCl 8.0647¢g
KCl 0.2013g

Add doubly distilled water to 1 litter
¢ Lysshbuffer
0.2 Triton X-100
10 mM EDTA
20 mM Tris. Hcl
Add doubly distilled water to 1 litter (pH 8.0)

e Proteinase K (BOEHRINGER MANNHEIM, U.S.A)
 BHT (SIGMA, U.SA)



. (phenol chlorhorm  isoamyl acohol)

=25 24 1(USB,U.SA)

. (chlorform) (TEDIA,U.SAA)

. (Sodium Acetate Trihydrate) (Fisher Scientific)
* 95% (MERCK, U.SA))

e 70% (MERCK, U.SA))

e Tris. HCl (pH=7.4) (USB, U.SA)
¢ RNase A (BM, German)

® RNase T, (BM, German)

e HPLC water (MERCK, U.SA.)

C
1.59 10ml PBS
3200rpm 4 10
pellet Lysis buffer 10mL 50ul
Proteinase K 50ul  BHT 150rpm
37
25 24 1
3200rpm 4 10 Pasteur pipette
10
0.1 3M



DNA 95%

10mM  TrisCl 3mL

shaking incubation RNase
A 20ul RNase T1 25ul shaking incubation
3200rpm 4 10
0.1 3M
DNA
95% 0.5 DEPC water
DNA 4 15
-20
DNA
A

DU Series 500 Spectrophotometer (Beckman, U.S.A)

e HPLC water (MERCK, U.SA.)
C

260/280 nm dd H,O HPLC water

900l 50ul Spectrophotometer

UD260 * 50* 20* 0.5 = Tota DNA



DNA

Power supply (Hoefer, U. S. A)

Gel Electrophoresis Apparatus (GIBCOBRL, U.S.A.)

e 1X TBE buffer (GIBCOBRL, U.SA.)
e Agarose (GIBCOBRL, U.SA))

e 5X DNA dye

e Ethidium bromide (Sgma, U.SA.)

2 agaosegd 1XTBE

Ethidium bromide

agarose

sample sample  10ugDNA  5X DNA dye 2ul

gd 4 50V
uv apopttosis
mean + SE
ANOVA *
<0.05 normal P< 0.05
P<0.05

56

P<005 P

**



2 4 6 8 12
2.5-3kg P>0.05
100 g (Fig7 Tablel)
1 (Fig. 8, table. 1)
GOT 0 GOT
2 4 6 8 normal
4 GOT
8 probucol GOT GPT
(Fig. 9,table.2)  norma 40-60 U/ 4
probucol 0 2
GPT 4 6
6 8
P<0.05
2 Cholesterol (Fig. 10, table. 3)
Cholesterol 0 50-100mg/dl

2-12 3 2 normd

47



61.475 mg/d

641.75 mg/d| 873.5
mg/dl 4
norma  49.725 mg/dl probucol 809.75 mg/di
933.75 mg/dl 1360.5 mg/dl
probucol P<0.05
6 norma 78.95 mg/dl probucol
700-740 mg/dl 1522.5 mg/d|
probucol normal
P<0.05 8 12 normal
probucol 6
3 Triglyceride (Fig. 11, table. 4)
TG 0 2 probucol
4 probucol
0 6
TG 4 8 probucol
P<0.05
4  LDL (Fig.14,table. 7)
LDL 0 probucol LDL normal

806.75 mg/dl probucol



2 normal

LDL probucol
LDL 4 6 8
LDL 1000-1200 mg/d
P <0.05
probucol 4 LDL

400 mg/dl

5 HDL (Fig. 13, table. 6)

HDL Fig. 13 0 HDL
40-60 mg/dl
0.5 HDL
probucol HDL 80-90
mg/dl HDL 80-100 mg/d|

luminal  lucigenin

Luminal lucigenin
luminal

[umina 0
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normal probucol 0

2
2-2.5 lucigenin 0.2.4.6.8.
(Fig. 14-15)
12
Fig. 16
3000 count probucol 2000
count 4000-4500 count P<
0.05 (Fig. 16)
0 (Fig. 17) normd
10 25
probucol 120 25
normal 210 98

probucol 40-55
80 Fig. 18
0 72 normal

probucol 90 20-25



56 normal

probucol 2-3 19 120
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Fig. 27 Western blot assay of the apoptosis protein (caspase-3) expression
level in rabbit livers
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Fig. 28 Western blot assay of the apoptosis protein (Fas) expression level
in rabbit livers
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Fig. 29 Western blot assay of the apoptosis protein (FasL) expression
level in rabbit livers
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Fig. 30 Western blot assay of the apoptosis protein (Bcl-x) expression
level in rabbit livers
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Fig. 31 Western blot assay of the apoptosis protein (P53) expression level
in rabbit livers
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