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() (Nitric Oxide NO)

1916 Mitchell
1980
NO (Endotoxin)
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(Congtitutive cNOS) (Inducible iINOS) cNOS
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tert-butyl hydroperoxide ¥ 1997  Jyh-Huang
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E
38
E
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Kinh) E
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LO-+LH - LOOH +L - EH VitE
Kinh Kp 102M'1%C'1

LO- +EH ~ LOOH+E- Kinh 10°M™sec?
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E (Prooxidant)
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1981 C
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C
(50~900u M)
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C
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Gunningham
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Kinase receptor
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() CD-36

CD-36 Thrombospondin receptor
88-90kD CD-36
(Matrix) Collagen Thrombospondin(TSP)
TSP >

receptor(CD-36)

(Metastasis)
94 60
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B-Cdll CD-36
B-Cdl CD-36
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61
CD-36
(Arachidonic acid)
62
Plasmodium faciparum TSP receptor(CD-
36) CD-36 Tyrosine kinase Fyn Lyn Yes

CD-36 CD-36
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NO
AGE AGEs
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(

)

A.

OEndothelium Basd Medium(EBM) Clonetics Chemical
company

@ Trypin Sigma Chemica company

®OMedium199 Kanamycin sulfate Anti-PPLO  Penicillin
Streptomycin Gibcobrl Chemical company

@Fetal Bovine Serum(FBS) Biological Indus-Tries Kibbutz
Beit Haemek Israel

O®Gdain Bio-Rad

®NaCl NaHPO, NaHPO, EDTA MERCK Chemical

company

B.

@®D-(+)-Glucose Sigma Chemica company
@L-Ascorbic acid phosphate Magnesium Salt n-Hydrate

C.

OWater Dispersible Vitamin E Pharmavite pharmaceatical
Corp.

@Trypan Blue MERCK Chemical company

OBSA(Bovine Serum Albumin) KNa tartrate Sigma

Chemica company
@NaOH NaCO; CuSO, Fdlin-ciocalteu's phenol regant
MERCK Chemica company

20



® Human plasma Fibronectin
@Rabbit Anti-Human Fibronectin Antiserum
(1:1000)
@ Goat Anti-rabbit 1gG Horseradish Peroxidase Conjugated
Bio-Rad
@ Phenylene diaming(OPD) Sigma Chemica company
®HCL MERCK Chemica company
®H,0,
E.
Boehringer Mannhem  Nitrite/Nitrate Kit
@ Potassium phosphate buffer  NADPH Nitrate reductase
@ sulfanilamide N-  1-naphthyl -ethlenedia
F. LDH
TaKaRa LDH Cytotoxicity Detection Kit
ODiaphorase/NAD  lodotetrozolium chloride INT  sodium

lactate
G. LPS(Lipopolysaccharide)
Salmonella typhimurium Difco laboratories, INC.
()
A. (Human umbilica vein endothelid cdl;
HUVEC) (primary culture)
1.

@ 10~15cm PBS (<4 )
@ Autoclave Phosphate saline buffer
PBS 10mM NaHPO,+0.14M NaCl+0.01M NaH,PO, pH7.4)
©) 0.05% Trypsn 0.02%EDTA PBS 0.02im

syringe fliter

21



@

(Autoclave) 180

OT-25 flask
®5ml 10m
2.

(Trypsin)

@ ® ®
EBM
CO,

B.
1.
@
@
syringe fliter

OT-75 flask
2.

0.1 gdatin coating

12

I6)

100ml

15
1200rpm ( Himac CR15D Hitachi)

3ml 10 FBS
T-25 flask (Flaon) 37 5
34 1/2

(passage culture)

Autoclave PBS (pH7.4)
005 Trypsn 002 EDTA PBS 02im

0.1 gdatin coating



(

)

T-25 flask
3ml Trypsn
1200rpm 6
@ O 10ml 10 FCS
EBM T-75 flask (Flaon) 37 5
CO;

® © 0 o

1. (Photomicroscope)

EGF

2. (Transmission electron microscope TEM)

Weibdl-Palade body
(Organélle) TEM

@ Trypsn 1200rpm 6

10

1 — (PH74) 4

50 70 90 100 15

® 9 ®©® © ® © ©
N

45~50° 60~90nm
15 20

©
&
8
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TEM
( Scanning electron microscope SEM )

@®13 mm Thermanox (Nunc)

gelatin coating
@
®
@ 1.5 OO,
® (Criticd point drying CPD)
CO, CPD
37  1072ps 42  1300psi
CO,
® Sputter coater SEM
Von Willebrand
factor Weibd-Palade body
0] gelatin coating
@ 90x16mm 37 5 CO, 24
95 30
3®0.01 PBS 3 0.1ml serum blocking solution
10
@ serum blocking solution 0.1ml  PBS 800

Rabbit Anti-Human Von Willbrand Factor 1gG Fraction of
Antiserum (Sigma) 40 PBS 3 2

24



(

(

)

)

® 0.1ml Biotinylated second antibody 10
PBS 3 2

® 0.1ml Enzyme conjugated 10 PBS
3 2

@ 0.1ml Substrate-chromogen mixture 5

0.1ml Hematoxylin 3

©) PBS 30 70~90 10
Xlyene 10 0.1ml Histomount
45 3
Rabbit Anti-Human Von Willbrand Factor 1gG

Fraction of Antiserum (Sigma)

@ (Madin-Darby canine kidney MDCK)
37 1
@ 10ml DMEM (Dulbecco’ s modified minimal essential)
75-flask 37 5 CO;
/
@ T-75 flask / 0.05

Trypsn+0.02 EDTA/025 Trypsin+10mM EDTA

@  1200rpm 6

©) 4ml 10u | Trypan
blue
@  Hemacytometer

25



® 4ml 2x10° 24
(Nunc) 2x10°  fwell
() C E (uric acid)

M-199 medium/DMEM 10 FBS
0O 5 10 30mM D-glucose

1 C 0.05mM

2. E 0.05mM  (Vitamin E by Pharmavite
Pharmaceutical Corp., Water Dispersible. 4001U)

C 0.05mM E 0.05mM

4, 3 5 10mg/dl

B.

® 210° 24 (Nunc) 2x10°

fwell

@ 3 37 5

CO, 72

® medium PBS
@ 100u | Lysis buffer (buffer A PMSF 1 TritonrX 0.1
SDS) 300y I PBS

®
(Fibronectin) (NO) LDH
C. (LPS)  NO
LPS 0 05 1 2 3 p gml 2x10°/well
37 5 CO, 72 NO LDH

( )AGE

26



mouse-antihuman AGE 162.5mg/ml
325 0.5mg/ml 10°
0.5ug/ml
A.
M-199 medium/DMEM 10 FBS
O 5 10 30mM D-glucose

1. C 0.05mM + AGE
2. E 0.05mM + AGE (Vitamin E by Pharmavite
Pharmaceutical Corp., Water Dispersible. 4001U)
3. C 0.05mM E 0.05mM + AGE
4. 3 5 10mg/d + AGE
® 210° 24 (Nunc) 2x10°
el
@ 3 37 5
CO, 72

® medium PBS

@ 100i | Lysis buffer ( buffer A PMSF 1 TritonnX 0.1
SDS) 300il PBS

®

(Fibronectin) (NO) LDH
()

A.

@  100i | 100i | IN NaOH

@ Im 2 NaCO; 05 CuSO, 1 KNa tatate 2ml
NaOH 10

27



® 100i | IN Folin reagent 30

@ 750 nm
® (Bovine serum adbumin  BSA)

B. (Fibronectin)
Fibronectin ELISA
D96 (Nunc) 200i 10.1 geatincoating 37

@ gedin PBS 3
® 100 | wel 30
@ PBS 3
® ( Rabbit anti-human fibronectin antissrum ) PBS
1000 100i | well 30
PBS 3
( Goat anti-rabbit 1gG horseradish peroxidase
conjugated) PBS 10000 100i | well
30
PBS 3
® 100 | ( 5mg O-Phenylene diamine + 10ml citrate
buffer + 10i 130 H,0,) wel 30

Q ©

50i | (3N HCI) well ELISA reader
490nm
C. (NO)
1.Nitrite NO,
® 50il 27 | 96-well
@30 540 nm Al
® 251 | sulfanilamide 2511 N-  1-naphthyl

28



-ethlenedia

@ 10 A2 Al A2
NO,
2.Total NO (NO,+NOy)
®© 50l 251 | NADPH 2i | nitrate reductase 96-well
@30 540nm Al
® 251 | sulfanilamide 2511 N-  1-naphthyl
-ethlenedia
@ 10 A2 Al A2
Tota NO
® NO, total NO
D.LDH
@ 100 | 96-wel 100i | diaphorase/NAD
iodotetrozolium chloride INT sodium kctate
@30 490 nm
SAS (Meant

Standard Error) P-vaue 0.05
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€) 12
(b)

Trypsn-EDTA
(Passage culture) 4-5

hEGF

Microprojections —
Weibd-Pal ade body
(Immunohistological stain)

von Willebrand factor Rabbit
Anti-human von Willebrand factor
()
1
4 (0 510 30mM) 10 FBS M-199
(90mg/dl )
( 180mg/d! ) ( 540mg/dl ) 72



( p 009

2. C
M-199+10 FBS
0.05mM C

p 0.05

0.05mM
(p 0.05)
3. E
M-199+10 FBS
0.05mM E

p 0.05

0.05)
4, C E
M-199+10 FBS

(5mM)

O 5 10 30mM
12

(5mM)
(10  30mM) C
/
C

0 5 10 30mM
72

(5mM)
(10 30mMm) E
E

O 5 10 30mM

31
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0.05mM C 0.05mM E 72
C E
( p 0.05
(5mM) C E
5 10 30mM
C E
5.
M-199+10 FBS 0 5 10 30mM
(3 5 10mg/dl
) 72
( p 009
(5mM)
(10 30mM)
10mg/dl Dose-dependent
6. AGE C E
C E
CE

1. AGE

32
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10mg/d

(Data not show p

LPS
LPS
NO
(
(&
(540mg/dl))

0.05)
( )LPS(Lipopolysaccharide)
1. LPS NO
NO
NO kit
kit NO
0.5u g/ml NO LPS
(p 0.05)
2. LPS
LPS (LDH
LPS 054 gm  LDH
) LPS
0.05)
( INO
1. NO
(O 5 10 30mM
(90mg/dl) (180g/dl)
M-199+10 FBS 12
NO NO
NO,/totd NO
(5mM)  NO
NO
(p 0.05)
2. C NO
M-199+10 FBS 0O 5 10 30mM



0.05mM C

(p 0.05) C
C NO (p 0.05)
3. E NO
M-199+10 FBS O 5 10 30mM
0.05mM E 12 NO
smM NO
NO E
E NO (
0.05)
4, C E NO
M-199+10 FBS O 5 10 30mMm
0.05mM C 0.05mM E 72
NO
5 10 30mM C
NO (p 0.05)
C E NO (Data not show)
S. NO
M-199+10 FBS O 5 10 30mMm
(3 5 10mg/d
) 72 NO
smM
NO (p 0.05 10mM
3mg/di( ) 5mg/di( ) NO

12 NO

(10 30mM) NO

E



0.05) (3mg/d)

(Data not show)
6. AGE C E NO
AGE NO
C E CE
NO ( )
1. AGE NO
NO
(p 0.05)
( )LDH
1
LDH(Lactate dehydrogenase)
LDH
(5mM) LDH
LDH
( p 0.05)
2 C
smM
(p 0.05) C
3 E
(10mM)
(5mM) (30mM)
4 C E
C E smM
(p 0.05) C E



3mg/dl (P 0.05
6. AGE C E
C E
LDH
smM  30mM C
E
1. AGE
(3 5 10mg/dI)
(p 0.05)
30mM
(MDCK)
()
1 MDCK
4 (05 10 30mM) 10 FBS DMEM
(90mg/dl )
( 180mg/dl ) ( 540mg/dl ) 72
( p 0.05)
/
(5mM)
2. C MDCK



p 005 (5mM)

(10mM) C
/
0.05mM C MDCK
(p 0.05)
3. E MDCK
E
p 0.05) (5mM)
(10 30mM) E
E
MDCK
(p 0.05)
4, C E MDCK
C E
( p 0.05)
S. MDCK
( p 0.05)
(5mM)
(10 30mM)
(Datanot show P 0.05)
6. AGE C E MDCK
C

37



1. AGE MDCK

MDCK (Data not
show p 0.05)
( )NO
1 MDCK NO
NO
NO.,/totd NO
(5mM)  NO
MDCK  NO
(p 0.05)
2. C MDCK NO
(10 30mM) NO
(p 0.05) C
C NO (p 0.05)
3. E MDCK NO
E NO
E E NO
( p 009
4, C E MDCK NO
10 30mM C E
NO (p 0.05)
C E NO (Data not show)
S. MDCK  NO
(5 10 30mM)

NO



NO (Data not show)
6. AGE C E MDCK NO
AGE NO
C E CE
NO ( )
1. AGE MDCK  NO
NO
(p 0.05)
( )LDH
1 MDCK
LDH(Lactate dehydrogenase)
LDH
(5mM) LDH
LDH
( p 0.05)
2. C MDCK
omM
(p 0.05
3. E MDCK
E
4, C E MDCK
C E
10mM (o 0.05) C E
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E

MDCK

AGE

AGE

10

MDCK

LDH

(p
30mM

C E MDCK
5 10 30mMm
MDCK
(3 5 10mg/d)
0.05)



()
1

(LDH ) NO
2. 0.05mM C E
O 5 10 30mM) NO LDH
3. 3 5 10mgd)
NO LDH
4.  AGE 0.05mM C
(3 5 10mg/d)
()
1 MDCK NO LDH
2. 0.05mM CE
O 5 10 30mM) NO LDH
3. 3 5 10mgd)
NO  LDH( )
4, AGE 0.05mM C

E (3 5 10mg/di) NO LDH
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0.15 | control
m Vit C 0.05mM
= 4 Vit E 0.05mM
> 01 . N
3 W . | Vit C+Vit E
c [ ]
Q a 3 i % X uric acid 3mg/d|
2 © .
. @ uric acid 5mg/dl
g 0.05 | g
S A uric acid 10mg/dl
0 1 1 1 1 1 1 1 ]
-5 0 5 10 15 20 25 30 35
gluose(mM)

fig.2 The effect of glucose  0.05mM vitaminC E and uric

acid on the total protein of HUVEC

2x1 0 10 FBS  medium
199 ( O 5 10 30mM 0.05 mM C
0.05 mM E 3 5 10mgd ) 72
+

(meant SD n=3)



& control | Vit C 0.05mM
O Vut E 0.05nM B Vit CE 0.05nM
0.14
012 T T
g 01 H . I - [
D
£ 0.08 H * *
T 0.06 H
S *
S 0.04
£ 0.02 -
0
0 5 10 30
glucose (mM)
C E

Fig.3 The effect of glucose vitamin C E on the fibronectin of

HUVEC
2x10° 10 FBS medium
199 ( 05 10 30mM 0.05 mM C E)
72

I+

(mean £ SD n=3)

(P 005



0.14
S 0.12
£ o1
?§008
g 006
& 0.04
T 0.02

0

O control W uric acid 3 mg/dI
Curic acid 5 mg/di W uric acid 10 mg/dl

En T

'f__

0 5 10
glucose(mM)

30

fig.4 The effect of glucose and uric acid on the fibronectin of

HUVEC
2x10°
199 ( 0 5 10 30mM
72
+
SD n=3)

10 FBS

3 5 10mgd

I+

medium

)

(mean



@ control M vitC0.05mM

CVIEOGomM W ViCEOOEMV
m uricad 3llg‘ Buricad SIIU
0 uric acid 10mg/dl

©
=

o
o
o

©
(@)
K

FN/protein(mg/mc
=
(@]

o
o
RO

o

30

C E AGE

Fig.5 The effect of glucose vitaminC E  uric acid and AGE
anti-body on the fibronectin of HUVEC
2x10° 10 FBS  medium
199 ( 0 5 10 30mM 3 5 10mg/d

AGE ) 72

I+

(mean £+ SD n=3)
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I 1

O T
Z 01 - i
o
8 L
8005 |— —
Z

O 1 1 1 1

) 1 2
LPS(I gim)
(LPS) NO

Fig.6 Theeffect of LPS on the nitric oxide of HUVEC

2X10° 10 FBS medium 199

( 0 05 1 2 3ugmlLPS) 72

NO total NO/NO,

I+

(mean + SD n=3)

a7



300 - u -
<
T 200 I —
&) i i
|
100 —{ | -
O | | | |
0 0.5 1 2 3
LPS(u giml)
(LPS)

Fig.7 Theeffect of LPS on death of HUVEC

2x10° 10 FBS medium 199
( 0 05 1 2 3ugmlLPS) 72

LDH LDH

I+

(mean £ SD n=3)



@ control B Vit C 0.05mM
O Vit E 0.05mM m Vit CE 0.05mM
I
*

T* T

0 5 10 30
glucose(mM)
C E N O

Fig.8 The effect of glucose vitamin C E on the nitric oxide of
HUVEC
2Xx10° 10 FBS  medium 199
( 0 5 10 30mM 0.05 mM C E)
172 NO

total NO/NO,

I+

(mean £ SD n=3)

(P 005
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O control Ml uric acid3mg/di
Ouric acids5mg/dl M uric acid10mg/dI
*
*
0 I T 11l+
oo
i)
@)
pd
0 5 10 30
glucose(mM)

N O

fig.9 Theeffect of glucose and uric acid on the nitric oxide of

HUVEC

2x10°

O 5 10 3I0mM

total NO/NO,

I+

10 FBS

3 5 10mgd

NO

medium 199 (

) 72

(mean £ SD n=3)

(p 0.05)



@ control @ vit C0.05mM Ovit E0.05mM
M vit CE0.05mM uric acid 3mg/dl B uric acid 5mg/dl
O uric acid 10mg/dl

=
N

|

o
©

NOo/tota NO
o
o

0.4 |
0.2 H
O LI | | |
0 5 gucossmvn) 10 30
C E AGE
NO

Fig.10 The effect of glucose vitaminC E  uricacid and

AGE anti-body on the nitric oxide of HUVEC

2x10° 10 FBS  medium 199
( 0 5 10 30mM 0.05 mM C E 3
5 10my/dl AGE ) 72
NO total NO/NO,

I+

(mean + SD n=3)
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O control B Vit C0.05mM

O Vit E0.05mM B Vit CE0.0O5mM
200
150 T -‘V }V T
g |
T 100 - | |
() *
_|
a) ||
0
0 5 10 30
duoos(mM)
C E

Fig.11 Theeffect of glucose vitaminC E on death of

HUVEC
2x10° 10 FBS medium 199
( 0 5 10 30mM 0.05 mM C E)
72 LDH
LDH + (mean £ SD n=3)

(p 0.05)

52



O control M uric acid 3mg/dl
Ouric acid 5mg/dl M uric acid 10mg/dI

200

150 —F | [

$ |

T100 H T

(| *

| *

50
0
0 5 10 30

glucose(mM)

fig.12 The effect of glucose and uric acid on death of

HUVEC
2x10° 10 FBS medium 199
( 0 5 10 30mM 3 5 10mgy/dl )
72 LDH
LDH + (mean £ SD n=3)

(p 0.09



200

150

LDH(%)
BN
o
o

1
o

O control
B Vit CE0.05mM
O uric acid 10mg/dl

M Vit C0.05mM

O Vit E0.05mM
uric acid 3mg/dl [ uric acid 5mg/dl

7.

fig.13 Theeffect of glucose vitaminC E

2x10°

10mg/d|
LDH

(mean *

AGE

uric acid and

AGE antibody on death of HUVEC

0O 5 10 3I0mM

AGE )

SD n=3)

10

72

FBS

0.05 mM

LDH

medium 199

C E 35

I+



1 ¢ I control
B Vit C 0.05mM
08 r A Vit E 0.05mM
E I Vit C+Vit E
X
2osl B 8 g o
= X uric acid 3mg/dI
‘©
° ® uric acid 5mg/dI
5 04
© A uric acid 10mg/dl
e
0.2 r
0
S5 0 5 10 15 20 25 30 35
gluose(mM)

Fig.14 The effect of glucose 0.05mM vitamin C E and uric
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