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J+ £ 0. 605 10. 0407.0. 447 0. 0252 #= 16. 8% ( P< 0.05) - SB203580 #= GF109203X 43 /G4 p38 L Z £ & B
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[ ABSTRACT] Aim To investigate the role of the p38 mitogerr activated protein kinase( p38MAPK) on the high glucose-
mediated damage to human umbilical vein endothelial cell hUVEC) and to investigate the effect of the protein kinase C ( PKC) de-
pendent pathway on the activation of glucose on p3SMAPK. Methods HUVEC were isolated from umbilical cords of normal
pregnancies. HUVEC were exposed for 72 h to 5 m ( control) , 22 mmol/L. glucose( HG), phorbol myristate acetate (PMA, a
PKC agonist), GF109203X (a general PKC-specific inhibitor) , SB203580( a p38MAPK-specific mhibitor).  The expression of
phospho- p38MAPK protein and p38MAPK mRNA were detected by Westerrblot and reverse transcription polymerase chain reac-
tion( RT-PCR) respectively.  The apoptosis of hUVEC were quantitated by flow cytometry using propidium iodid staining. Re
sults Hight glucose and PMA increased the expression of phospho- p38MAPK, p38MAPK mRNA and apoptosis of hUVEC signifi-
cantly.  Incubation of hUVEC with high glucose for 72 h increased the expression of phospho- p38MAPK, p38SMAPK mRNA and
apoptosis of h(UVEC (0. 605 0. 0407, 0. 447 £0. 0252, 16.8%) versus incubation with low glucose (0. 189 £0. 0103, 0. 313
+0.0153, 5.15%, P< 0.05) respectively.  But the expression of phospho-p38MAPK, p38MAPK mRNA and apoptosis of
hUVEC were inhibited by GF109203X and SB203580. Conclusions The activation of p38MAPK may accelerate the high
glucose-mediated damage to hUVEC.  Hyperglycemia can partly activate p38MAPK by PKC dependent pathway.  p38MAPK-
specific inhibitor may protect hUVEC in the high glucose-mediated damage.
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BEEFSSARAKRE 0 TR TR 4 i %
WAL — RPN R . ik, AT S AE = AR
FHF N5 &% K P9 B2 40 9 ( human umbilical vein endo-
thelial cell, hUVEC) i F£ 1 p38MAPK J2& 75 # ¥ & LA
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L1 #g

TV B BT A LB, 27 T PBS P 4°C
WAERE, T4h WEA. KA DMEM ¥ %5 K
(# B Gibeo 2 )); 64 1 7% (FBS) ( % E Gibco 2
8] ); Affinity-Purified Rabbit Antr phospho- p38MAPK
(T180/Y182) Antibody ( R&D Systems Inc /&) ; Ul-
traVision Detection System AntrRabbit, HRP/DAB( LAB
VISION corporation ) ; i# % F % & B 4% K JL ( reverse
transcription polymerase chain reaction, RT-PCR) #& |
A& & PCR 71 4( LA T 8]); it A 48 e 1X
(% &, # Z % Beckerman coulter EPICS-X) ; %t ix &
% /7 #1 ( AlphalmagerTM 2200) -
1.2 PIRAREEEF FMEE

TE&MTRIES 2 %A LKW, HRHEW
Jaffe &'" Jrik o B H k. R N4 20% FBS. A
F B BE 2 mmol/ L o5k K 40 B A& K B F 10 He/L B9 1K
PE% DMEM . #lEAZ DA E 4 i E £ Z R 5P
RS, REAENF S F &R N OF T 48
RTVRRL EAM, £ A M A A K 4.
1.3 SESRE

BAEKRFWNE 2 RERAT LR, #FAFK
EBMTRAMA. WVEC BRI A, Bl EE#
A, | PBS it 2 &, # £ 4 1%FBS K #% & DMEM
EREBREER AN FEARATRSIURE, 52
W F i G 5% 72 h, & 19%FBS K & DMEM ¥ 7%
HEEH T7 R Ak NEA(FHHHES. 5 mmol/
L); @ 44 (# % 4 22 mmol/L) ; (WPMA 41 ( PMA
10 nmol/L) ;  GF109203X %8 ( GF109203X 5 Hmol/L) ;

SB203580 £ ( SB203580 5 Hmol/L); /5 2 4 4 # %

WLEO0.5h EMANFH EEHLLIKE N 22 mmol/L;
G 3By DMSO( Z FHE T W), HZRALKE
# 12 5000
1.4 Western EDITF3E

SR FRELZRIEE. £ BCA Za 42

ERAEABMEK EEANNATEELE. H AF
phalmagerTM 2200 B & 411 X4, DA AR Fo L 56
B AR N AR 5 E RO, 1T E BB L p38MAPK 5
Bactin B9 L 2 X % E Wl DL B R & BB
p38MAPK HyAE & .
1.5 SHRREMERN

¥ BRIA A & 9 9 45 3 4T, p38MAPK Bl 47 7 7
F 3K 5-ATG CCG AAG ATG AAC TTIT GG-3, Tk
% 5-CCC TGC TIT CAA AGG ACT GA-3 o« R R 4&#
T 94 CTRAL I 5 min /5, 94°CH M 40 s~ 54 CHR
K40 s T2 °CHEAE 30 s, fEFR 30 K5 F 72 CEM 10
min, T Y =P K E H 199 bp. W% GAPDH 5|
W5 LA 5-GIC AGT GGT GGA CCT GAC CI-
3, Ti# 4 5-AGG GGT CTA CAT GGC AAC TG -3 .
R At T 94 CHUAE M 5 min &, 94 CE 4 40 s
TS56°CHE K 40 s T2CHEM 30 s, B 30 KET
72 CHEAH 10 min, F it ¥ =K & 5 420 bp. 5L
FIBIR PCR ¥ XA &3 ¥, FXAPCR RN EDE
B3R FHFEWE 2. 0% 37 fg ¥ 8 I &0k, EB %
& ER A, TERKE G TR EE, AT RE DT
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Wi 4 4 LR 34 PBS ¥ 2 9K, % 1 x 10°/L n
ANT5% AWK BELMH, 4CEHZT K. 8001/
min X 8 min, # Z B, 500 UL PBS = & 4 f, /v
RnaseA ( &9k E # 50 mg/L) , 37 CA4 30 min. 500 1/
min X 8 min B 0, £ &, im A\ 4°C PBS 200 L, 7
ALY, 7 % ( propidium iodid, PI), 43 & % 50 mg/L,
T4, B WA A E 30 min, 300 B B & K&
H, RA AN ENAN, % 10 000 4 f, #
AT 40 B T 2 #T o
1.7 SitE4aE

AL EL 3K, ST 44T A SPSSI1. 0 %
TR RA X R, EAKEN «
ts kR, KA #1877 Z 425 (Oneway ANOVA) 4
#, A P<0.05 A =R BEMETE.
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AL S PMA 41 p38MAPK % H % p38SMAPK
mRNA A & U] 2 30, PKC P GF109203X 41
55 p38MAPK PH 77 SB203580 4 p38MAPK & H A&
p38MAPK mRNA 7 i& & 35 %5 v bl 40 W] AR (3R 1
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1 EEARRIKAR MM p38 LRFEUEOHBES
RIZEMEER(~ L)

4 n e LAl
Z PR 3 0. 000 £0. 0000
pagies 3 0. 189 £0. 0103
mHEZE 3 0. 605 £0. 0407*
PMA 21 3 0. 577 £0. 0306
GF109203X 41 3 0.193 0. 0116
SB203580 4. 3 0. 176 0. 0092"

a N P< 0.05 SXRALE:; b P<0.05 HEfEdiK.
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PE(P> 0.05); HEHE4H S PMA 4H hUVEC g 12
B RIE N, G1 WETHT AT D0 B B 0 A A4 U (sub
Gl), XFFE 4L, E i 4L F0 PMA 4140 fi o T R 2 il
5. 15% +16. 80% F1 38. 70% , I8 bb i = 7 B & M
(P< 0.05); PKC FHW7 7 GF109203X 41 5 p38MAPK
BELIRT 71) SB203580 ZH 171 Ak FH J5 441 %65¢ o Ak B 1 v 9 4L

S PMA 2H hUVEC 4 B 78 T B S8 98I, FE 4t o T
FKoHH 16, 80% F & A 10. 30% < 8. 73% LA e i
38.7% FBEZE 17.0% 15. 1%, HARR L 2 7 A &
ZME(P<0.05) (H2) .
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40, 3 AERELL, 4 N PMA 41, 5 4 GF109203X 41, 6 25 SB203580 41..
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a NIRRT, b AXTIEH, o a4, d A GF109203X 4, e

A SB203580 41, f A PMA 41, g A4 GF109203X+ PMA 41, h >4 SB203580+ PMA 41.
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BRI ARSI . FE b IS 3 A R R 40 P A
TFAER T p38MAPK 7 51 & 1) 40 i A K 8 58 L 4>
TSR, T RE R RE R ML I R R A R B RSt
BT S

O %k 78 p38MAPK 38 % 5 F JR % 1f 8
RIEMI R E R B EYIM I, AR5 R, X hU-
VEC 40 ffl, &= ¥ 5 PKC ¥ zh 7 PMA fdf # B2 1k
p3SMAPK 2 4 F11 p38MAPK mRNA 3% i& & 1 if, hU-
VEC HI40M0JE T4 T & R 3RATTA I p38MAPK
1771 SB203580 fe &5 73 4l ik A%, FF BH L ks AN
PMA 5 F 1) hUVEC 40 B 78 T2 il . X 5 2= 46 )%
2 R IAE AR A IR 1K ECV304 41 o bt 25 v i 1) £
W B RAERMMPEK (72 h B) B R L
p38MAPK £ [ & SRk A — 2.

MR A LA N R A B T RE R LA AR 2 i AR, H
HhETRE S 3 1 B H v ( DAG) - 2 A B C( PKC)
WEERE SEEENMCE. EAWEE C (PKC) 2
— R T AR B B e, R — PR E
(28 A5 ff, nDK BRAME EAL BRI P, AL 2 il
EAR LR AR R, AR K
RE WHRrih AL T BB 41 M A1 I R G 5 R
TR FERFE . BN E BAEE RGNV R
DL X 56 — A5 Ad PKC A4 i A5 58 8 2 B R &R
(RIRIE 72, 5 A T3 3t T (3 - A Sl e i
Ffl, DAG-PKC 18 % 38005, PKC M 3 b 5 7 o i
b, BOAATEE R PKC, BUE B PKC /EF T MAPK =
ALK, WOE MAPK, B0 ) MAPK & 73 % 67 T B i%
PR S T 5 R () 8 S RN B LR A, 3B R T R A
PRIR L ILIR D, oAl g . XU/ S & B
WERE IS PKC 8, 11 5 A # kP R A R 7
LR RIAIE & o Igarashi 27 b R R R R S kT

TE LA Mo A B, o S5 R R BE 0TS p38MAPK 2
PKCS M 14 47, 1 BT UE =) 95 3807% p38MAPK 2 PKC
KRR . A7 PKC #3075 PMA 5 PKC 4
7] GF109203X #7 B4 H] DAG-PKC. 18 1 f5 W %2 21
PMA fedi % B2 1k p38MAPK 4 [ A1 p38MAPK mRNA
Rik & Hn, WUVEC [ 40 B 98 1° 2 35 7 & 1
GF109203X A GEH - # ) b i B, ATt EDAIE = b
WU p38MAPK 2 PKC (k2 2. BARCH PR &
7~ s R L P S 4 P, 3 B PKCB, (E 7
PR AR 1 1L A P B 2 M B p38MAPK 5 53l B BT
e N PKCB (K & 12, BT 7 S 56 A 48 FH 45 55 40 il
FILY333531 550772, LAARE— B0 9T DRIt X 4
WS AL I8 R GE I S 3k — DA 5T, K (2 a3k 3o 4 SR
M e R R AL 3 — 25 AR, B i6 BE PR s
M58 FE RO SR AT 1 JEL 2 R Bt o
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