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[ ABSTRACT] Aim To determine whether advanced glycation end products (AGE) altered the morphology and distribution

of the adherens junction protein vascular endothelial ( VE)- cadherin in human umbilical vein endothelial cells (hOUVEC) and to
Methods Human umbilical vein endothelial cells (hUVEC) were respectively

incubated with AGE-HSA in different concentrations and timing.

understand the mechanism of this alteration.
In some other cases, hUVECs were pretreated with mitogen ac-
tivated protein kinase (MAPK) pathway inhibitors ( PD98059, SP600125, SB203580), or transfected with adenovirus.
alize the morphological changes of VE- cadherin, cells were incubated with rabbit antr VE- cadherin primary antibody and then FITC

To visu-
antrrabbit IgG secondary antibody.  The morphological changes of VE-cadherin were observed with confocal microscope.

Results The morphological of VE- cadherin was significantly changed in coincident with an increase of the dose and time of AGE-
HSA. These changes could be nhibited with MAPK and Rho inhibitors.

AGE modified proteins can induce morphological changes of VEr cadherin in endothelial cell.

Conclusion These observations suggested that
Activations of MAP kinase and Rho
kinase pathways play an important role in AGEs induced hUVECs VE- cadherin distribution.
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MI99 3 7 % . J& B8 J§ B Gibco 2 ], fig 4 M /&
(fetal bovine serum, FBS) 14 & Invitrogen /2 8], A L&
B & & (human serum albumin, HSA) 4 & Sigma /A ],
Z F+BA- R 2 3 FX ( thodamine- phalloidin) 4 B Molecu-
lar Probes /A %], VE-cadherin # 4 4§ B Santa Cruz /-
8], 5 i & B 7K K F (fluoresceinisothiocyate, FITC) #7
CHI 4T % IeG 14 B Sigma /A 8, AGE & Kk By 7] &
M HLAR (ant- RAGE IgG) 517 77 E R A ¥ R HH E
B T %, SB203580, PD98059, SP600125, Y27632
1 g % B Calbiochem A 7], # R E O R LT AR EAR
AEHHFKEHR TG RAE L,

1.2 BEEAE~INEH&

0% B E ] & AGE-HAS"', d1 HSA 5 D-# % 4%
EHRRBZHRTEBT A, &M, RS EALE
F% % AGE-HSA # AGE 28 # 71.0kU/g & & M,
MEBEARACE 48 FET 0.9 kU/g ZE R, &M
FiAaBAREZRHN, AEEEEM/T 0.5 KEU/L.
1.3 WEMEEFRREE

AR A B ## Bk P9 % 48 8 (human umbilical vein
endothelial cells, UVEC) & Fif % /7 ¥ Ji& B 78 14 BT 1%,
EMHTHIDDL, 2AAE. ARAEREE, AT
AFE E T A X FURTAE, KNz iE 6 2.
1.4 MEARSHMEARSEELNE

RELREITLHBRELEG, PBS FE ik 2
minx3K,3.7% % R F B Z @ %7 15 min, PBS &
%2 min x 3 %, B A 0. 5% Triton100 T £ &% F 15
min, PBS JE % 2 min x 3 3K, UL & 5% 4 7% & & 8 W
HE® FIEBE, U150 & B H %4 VE-cadherin
—fE@HF LhPBSEH 2minx3 K, AE UL
100 7 B W FITC FRIDH F R 1oC — 41 = IR # L
F 1 h, L5 %R VE-cadherin B2 44 %0 4, An =
MEAMA2K/LWE - REAKRZRBLBT
1h DL B8 A & 48 B 4F 48 R 0L 3 & B ( filamen-
tous actin, F-actin) B4 7 A Fn o0 A7, B 8 T % J5 Fl ¥
K ERE T (£ TCS2SP2, 18 EH) MEFITX.

1.1

1.5 L3 4¢HRONE
1.5. 1 ®pinde A& = A4k B 69 B 18] Fe iR B 200
451l 50 mg/L B AGE-HSA #7 HSA 4~ B | #%
P K 40 2.4.8 h #1712 h; 34 B A 12. 5.25.50 mg/
L 77 100 mg/L #9 AGE-HSA 2 HSA | % i % 20§ 8
h, % | VE- cadherin ¥ A fn R AR L o
1.5.2  HuARA=dn &l R ab o 24 K AL = A5 A
Ko s TR AntrRAGE IgG (50, 100
Ho/mL) 5 7y % 40 B 25 B 8 & 1 h; Rho 3 B8 47 | 7l
Y27632 5 9 & 40 j £ E 95 & 30 min; 40 88415 5
T %5 B ( extracellular signal regulated kinase, ERK) i %
#74] # PD98059 ( 50 Mmol/L), p38 MAPK #7 % 5|
SB203580 (25 Hmol/L), =% JNK # # #7 % 7| SP600125
(25 Umol/L) 4 A 5 A & 401 i 3£ B 7% & 30 min; A
M199 % 3 i, B Am )\ 50 mg/L # AGE-HSA 1 8 h.
PLAm HSA 4 IE% x4 B&, R % T AGE A ¥, 1 fm 4k
A 30 %0 7 g A BRI AT R
1.5.3 MREHELE c¥EeEmER, B
ERK F p38 i B 1y - i e K VB s B A R m
ESANKN LA, %2405, FHEUME T 50
mg/L. AGE-HSA &) 7C i 7& M199 1€ A 8 h, DA #m HSA
W 4 IE % 3 B
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AREMENERFEER T ET.
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B 7S S 45 M HY B (8] R 3 & S

1B HSA X B&ZH (9 P9 52 48 il VE- cadherin 17 7£
TP A 2 2 ERAR, 28 5% 3 b I 4, 40 M 1) 4 R
&, T B AER Fractin X B AR T U0 E 4, 25¢
BRI EE R . B AGE-HSA 1E FHIK B ik An
INfJE] PRI ZE K, VE- cadherin 25 2532 i 5 67 2L 45 U IR,
LB LA W, SRS R (B LB 2 1)
SRR IEHR4Y) 5 F-actin 7E M0 N RELCS AR, & TE
RN AR 4EC B 1B 2 AL e iR 4y) , 41 B TE]
THIA R . FRLAll HSA NSO P B2 41 VE- cadher
in Fl F-actin FIJEZAS N0 AR & A B B2 (45 A B
R) o
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TETALFE T AntrRAGE F40 i, B AGE-HSA
A3 1) VE- cadherin [f138 (b IEAS B 3, 5 HSA H
TSI 4R & & T — 8 Bl 3 antrRAGE+ AGE) »
$2/N AntrRAGE IgG e 4 401 T AGE 5HZ 481
44 )G, AT CABHIT AGE /51 VE- cadherin 1724,
2.4 Rho GTP EESZNn AR ZHABRA MY E AT 4L

TETRALEE T Y27632 HI4H i, VE-cadherin &%
KR o A A8 Ak 5 B4l AGE( & 1 8 h) /E AR LU & P
B3, #2785 RhoGTP g 1) 55 0] LA B 43 FH W AGE 47
F 1] VE- cadherin [{)2246( & 3Y27632+ AGE) «
2.5 MAPK B EGABEECE=YNSHRE
YRR X B E AT P A ER

E5r WAL FE T PD98059, SP600125 B SB203

control 2h 4h
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Merged
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control
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F-actin

Merged

B2 MARECAFYUABEBNAXSIENEARSHESRESEL (x800)

580 HI4HML T, B AGE-HSA 15/ VE- cadherin 1) 45
VPR SR 350 7T 49 5 2 H 1 P actin 149 S JE 30 23 A7 4R
PRy (1 3) o 278 ERKLINK F1 p38 il #5345 51
T T AGE 5|21 A Bz 40 M B e e 45 4 1) A8 4k
2.6 ERK #A p38 1@ {E MR Hi#E— S IiEER

TES i G 7 F % R MEKI[MEK1(A) ]+
3 ST MKK6b] MKK6b( A) | F 2 41 i 25 A1 2 18
P 535 p38al p38a( A) | B[ p38B(A) | 1 EE 4H s #E 11
W4, AGE ¥ )5 VE-cadherin PL A F-actin )
SERIR A Al AGEs 1EFA(E ) MkE B &
Kk, JLF R 240 B 1E 5 AR 32 B IR A
Yoo % ME W B9 MEK1 [ MEKT ( E)] 8% MKK6b
[ MKK6b( E) | 2 21 55 2 40 e 1, VE- cadherin ()%
BRAET S AGE RIBEEPI AR (Kl 4) o 451 —
U] ERK f1 p38 5 5 @S 5015 T AGE 32
PN 52 20 B 85 Bt 3% 42 VE- cadherin 4345 224k o

(x800)o AGE-HSA 4 50 mg/L, 85 R 3 ¥,

AGE-HSA 11 8 h, 85 & 3 K,
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Ant i —RAGE+AGE Y27632+AGE

VE-cadher in

F-actin

Werged
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MEK1 (A) +ABE MEK1 (E) p3Bc
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Merged

SP600125+AGE

(&) +ABE P38

PDOB0S9+AGE

BRI 3,
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Fi. AGE W g 5] 42 i & A Bz 403 4 « 38 Dokt B 2>
TR AT IR T AR % S R 4 3 3k AL R
TEAE RS As B R R, T I A 3 7 1 ) 1
TR A PR U RORE B — bR S AR, 2 H Ok
B B R BN S B b 5 SR R B R, 5
3083 A R ) 2R D 1A R A ) 5 L3 X
EERERBEHERE o b B I B LU I T4 B
¥ H H ( cadherin) O, E5 8 E B H SRR HE
PR [ (catenin) 1. H5EH R A R 2 51411
55 240 L T O 285 R, 33K o 286 A AR M B B . P B2 4

P45 R & 8 1 VE- cadherin J8 33 H i 9 B 3 55 B-
catenin 45 Znh ,:. , B- catenin ﬁﬁ‘i{j\ '3 @t catenin &iﬁ M‘}J@
B SHEENEAMRE R . EE NI T
B CIIEMA, AGE LA [ A7) & 48 (9 7 518 F-ac
tin B R K A B A RN T 43 AT, 40 B B 34 F-actin BA B
A, A b UK E AT AR S A4, sk
IS 4 SR RS B 7, A0 R R, B 4 B i AR
[ L 1 1D B K48 2, I sE M T, 53 A e
W7 AGE DL i) 0 71) 5 4 ot 1) 077 3K 51 5 8 i 4%
HE Z0-1 KBS, A0 R L, AGE
HSA 0 B[R] A7) 2 5 A2 A B 40 M R B e 2 2R
VE-cadherin JEZSHIECA, FIFESCAE T HSA JFTE U1
H, 378 T AGE W] 3| B R e 45 *ﬁ%ﬂémﬁ’@ﬂﬁ”

s[RI A 22 B8, N i P T i X

actin ﬂ:;
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RN RE BoRbE & AGE 1E H A 8] A1 71 £ 1)
A4k, AN VE- cadherin B3 1A £ & K& A0 B 048
(SEREA BR), ZULH AGE F R 5] E 40 i Py B
VE- cadherin 31k 8 AR, SR 1A SCHRHRE, FifAE:
eAE W] 5| ES A 22 1 VE- cadherin 3 14 95 2" , XU
B ] B8 AGE A+ S 1@E M T+ 55 VE- cadherin JE 745
Mo U R 5 HRIE TR

CEMFLIESE AGE RIEH AW % B F
HZHNT, 5246 B BARA—RIES
YR oA, SEUS AT E, T4 2 R R
T, Bl ESREAHFSE" . AL RE
NTIACE T RAGE AT ¥ M BT A i 40 il /2 AGE il %
J&i VE-cadherin JE& 25 5 #4) ) A8 o0 A8 9 300 7, JX A DA
B AGE i#id 5 RAGE %54 52 VE- cadherin t(7% .

/NG B H Rho Z %5 4 i 8 & M 1 B &
EYIMI X R . Rho £ A A 5| #2 40 Mo P9 UL 3 ULER &
A2 Ih R4k, R A5 LS HE A F 3 R4
M52 MG R SRR, 250
YT R K T RE AR T, AR AR R 4T
(45 55 2 AN T IO B BHE B I H R 75 2 Rho E E
25U AR HE 5t R B Rho S0 71 Y27632 7]
DAV 55 AGE XF VE- cadherin B 52M4E F, 1568 Rho ¥
7T I It A2 R L 2 AR S, (B BRI 7
— B A

2254 JiF 35 4K B8 B ( mitogen activated protein
kinases, MAPK) & 4J1] o N7 380 AN 453 45 e B G £ B R 5
WK, E AGE /5140 M 45245 /< B H MAPK (1) 1E F
A REMBTI, DFF R U AGE-HSA /5 T A Bz 48 e
10 min B, p38 A il B8 10 7% P 5t B % 7t =1, 30 min
Rk i, 75 4h AGE 5 HRs B 2 AR 456 10 min )
WA GTP2 EHz p2lras /K V1 FH &, ERK1P2 75 M
fE 15~ 20 min Bk Y, 8 TNF 250 Kl BT
INK 3% P38 40, 3 51 VE- cadherin 45 #4) . 73 A5 A1 ik
FRACIR S I 22, S & imE g ' ™, AR seih
S5 RN, p38 R A 7 SB203580 F1 ERK i@ i 1
#il77 PD98059 K INK P il 55 SP600125 43 Hil #1
ERK 1 p38 A JNK 3 i#% F 0% 5 7] W 2 FH It AGE
fI4E /., IEB ERK A1 p38MAPK % JNK/SAPK i % 2
50457 AGE X5 i %EH: 8 & VE- cadherin JE 25l
Sy A RS R P 2R V6 1 ERK LU s MEK 1 2
ZH R 8 MEK1(A) F1 p38MAPK _F- i i i MKK6b 1)
HZH 95 B MKK6b( A) 4% G« 21 i, AGE Xf A K 48 i
Fh iR B VE- cadherin BI1E F3 % B & 0655 ; o4

RSO 9 MEK 1 A1 MKK6b ) 5 20 i 5 55 % e 40
Ji, ELEEE0E ERK A1 p38 i 5, W% 5 VE-cad-
herin I TE A& I, #F— P iE B ERK AT p38MAPK %
ERK (@ % £ AGE 5 5 N JZ 40 il & % i 4 T A8 el e
M FEULE B EME T m P RIEEZER . AR
WEBA T AGE mlid@Id 5 N 2 40 AGE 216454 5l
S P R 4 o G B 1% %2 85 3 VE- cadherin 45 M TE S K
AR, MAPK 15 55 S8 % ) Rho F £ b i 2
HORIE T BEERIER.
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