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Effects of Advanced Glycation End Products on Prostacyclin and Prostaglandin E, Expres-

sion in Culture Endothelial Cell and Its Mechanism
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[ ABSTRACT] Aim To detect the effects of advanced glycation end products (AGE) on prostacyclin and prostaglandin E,
expressions in culture endothelial cell and its possible mechanism. Methods ECV304 cell were exposed to 50, 100, 200,
400 mg/L. AGE or human serum albumin for 24 hours.  The levels of 6 keto prostaglandin Fiq (PGFiq) and prostaglandin E,
(PGE;) in the supematants were measured by enzyme linked immunosorbent assay ( ELISA) .

Cyclooxyenase-2;  Protanoids Synthesis;  Endothelial Cell;  Anti-

The expressions of cyclooxyenase
2 (COX-2) mRNA and protein were detected by reverse transcription polymerase chain reaction ( RT-PCR) and immunohistoche
The effects of receptor for AGE, nuclear factorkappaB ( NF-KB) single/ double gene antisense RNA on the pro-
ductions of 6-keto PGF; and PGE, induced by AGE were measured by ELISA. Results The productions of 6 ket PGF,
and PGE; in the supernatants were higher in the cell treated by AGE, with a dose- dependent manner ( P< 0.01) .  The levels of
COX-2 mRNA and protein were significantly higher in the cell treated by AGE (P< 0.01). Receptor for AGE, NF-XB single/
double gene antisense RNA could inhibit the productions of 6 keto- PGF) and PGE; treated by AGE (P< 0.05 or 0.01).  The
Conclusion

mistric assay.

inhibition of double gene antisense RNA were more effective than single gene antisense RNA ( P< 0. 05) .
AGE, via receptor for AGE, NF-KB signaling, induced upregulation of COX-2, resulting in induced prostacyclin and PGE, synthe-

sis.  This chain of events might contribute to the pathogenesis of inflammatory vascular injury.
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FU3 BH 16 A B8 JE 4k 26 K 72 ) ( advanced glycation end
products, AGE) 72 Il RAEH EEBURK R Z —
AGE X P9 Bz 2 i 46 4= 0 97 B AU R S i B e 20>
AT FE N EE R S ) £ 1K) AGE X P9 B2 40 ffa 18 28 D 47
FRAX S F= W1 5134 25 ( prostacycl, PGLy) AT FI I &= Ea
(prostaglandin E,, PGE,) RIE W&, I 73 T A&
2( cyclooxyenase-2, COX-2) £ it #2 ¥ 0 Ge A H;
I P AL S RS ) B YT AL 2 R 7 ) 32 A8 recepr
tor for AGE, RAGE) 1% [X ¥ KB( nuclear factor- KB) X{3#&
[ J X RNA W88 H % AGE 5 5 1 4 K2 48 i PGL
PGE, RIEHIFM. LA T i AGE 72 IfiL & P
B A SRE BT T AR ., A T ORI IS N R A
FEL < T PR A D D ARE N R (4R S

| RS

L1 #

—F k¥ X R A WAk R N (reverse transcrip-
tion polymerase chain reaction, RT-PCR) 1% 7| & \Trizol
Lipofectamine2000 ¥ B Invitrogen 2\ 5] . ECV304 20 i
s LsmmEMA R BEE®E.ANL
7 B % B ( human serum albumin, HSA ) 1§ B Sigma
. o4 Mg B AN EF A F; RILA COX-2
PR ERRRB L AN AR Y B Santa Cruz 2
8]; SP H AR 1 B 48 M F7 F . PGL my A& &
B~ 68 —8 F) IR £ Fi (6keto PGFy,) « PGE,
ELISA XAl e E RN @ =N 8. LEETEHE
KA RN AR Y.

1.2 ERERFEE LA RTHIGIZ

¥ CHR[ 3] 77 vk # AT, %4 B9 AGE # & ¥, AGE
HIR KA 4 70.56 ku/ g & E, HSA By X BRAE A 4
2.21 ku/g B E, B4 AGE WE £ LK. EiXA
%M E AGE # A+ N &FF N 0.85 ZU/L, HSA By ¢
BEAFAFZRN 0.71 ZU/L.

1.3 BRERREE LRI E RATFIBR R AN E

ECV304 ¥ #, U5x10' M T 6@
BARR, ZRAA S 0.2% b mEwE Rt ER
24 h. A~ E AGE(0.50.100.200 F2 400 mg/L) fE
F24h EhEERBLE - 20CKEF, FRHAAN
T E W E HSA (0.50-100.200.400 mg/L) . [ A%
mapNEEE, FHAHEFEK. ELISA % 6
keto- PGF . 71 PGE, B VR & . #1E ™ 44 4% R 7 & 3
Bk AT, AR LA, &R U ngg Ko
1.4 ¥EBHHREAIERRN

B 1.3 % 4 2 4 M, Trizol & 7 32 BL % RNA, —

# 4% RT-PCR ¥ # COX-2 % [ B Bf, 4 GeneBank
£ A COX-2 # [ (X14322) # it 3] 47, COX-2 L i 3|
¥4 5°-TGC ATT CIT TGC CCA GCA CG-3’, T A4
5"-GGC ACC AGA CCA AAG ACC TC-3’ ; GAPDH _t i
B4 4 5°-TGC ACC ACC AAC TGC TTA GG-3", T
# 5°-AGC TCA GGG ATG ACC TTG CCG-3* . K I 4k
REMRA S0 WL, B £ T #5144 10 pmol/L, RNA 3
Lo (ANTP 1 BL.5 x £& 3 10 UL.RT/Taq B 1 UL. &
B Z LA K 26.5 VL M . R AL E&HH
55 Cif # F KK 60 min - 94 CTHZ 4 2 min /5, 94 C
30s755C30s 72°C 1 min, 2 30 ME3F, 2 CH
FEf# 7 min, MR HE COX-2 F2 GAPDH # [F 38 09 &
Se B £ 30 MER, RIEF AN EHELUEE A
Be ¥FHEWT 1.0% A B EK & Bk, TER
KGR G NE, XR BG4 R4, UL GAPDH ¥
W% B8, 4 Bl & COX-2.GAPDH ¥ %% &, A COX-
2/GAPDH H H. 18 & 7k COX-2 &k i B A8 4F KT
1.5 SRBALUZES

ECV304 ¥ #L3E 5%, 3x10° AT 96 I, &
BR R A 0.2% e M EREEF 24 h. WA
100 mg/L &7 AGE #1 HSA 1€ Jfl 24 h, 4% B SP A A 1A
FeE®E — A RITAER COX-2, THEKRE RN
1:200. DAB R &, A4 YR EHFEE, T L
BREEFAETM. KA Z 7R HmESBE L0
ZR BB 6 ME, 2 AT ERARAN T L
£ OBRHEHE,
1.6 REXLRGAREXARTYLERER
M 4 BE 2 BT 51 BR 2= 690 E

# 2 RAGE Fu & [ F KB X X RNA /% % F 3
# ik /K pBudCE 4. I-as RAGE. pBudCE 4. I-as p65
#1 pBudCE 4. 1-as RAGE-as p65. Lipofectamine2000 /)
S E B I ECV304 40 L. Zeocin fF 3 W K & 34
RAGE #% [F F KB B9 48 it ¥k, %% %+ % % [F RAGE K X
RNA #2015 & o RAGE T34 % & # 58.2% *
71%, #REEFEEZE T KB R RNA W4 je 72 %
A F KB T HE N 32. 8 £5. 8%, WA #
P 40 fe % [ RAGE B F KB R A1 % % 4 5 4
62.2% *8.7% % 39.2% *7.1%'Y . #%# RAGE.#
B F KB 1K &4 89 % & 47 L 22 100 mg/L. AGE F2 HSA
ABUhEREEARLE BEAHENEEG,
T AU . ELISA =4 A2 AR EE 6
keto- PGF, 71 PGE, 99 % .
1.7 StFELIE

BRSHELIR, FEKER £ 257, £
JASPSS(10.0) A #HATAE ., HABHEM KX
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B ZnMHfn e Bk, P<0.05 kR "ZRH L EH,

2 H#HR

2.1 FRERBEE LR R P43 A B 40 B 43 S A 51 AR
EF:0EAL

1EH ECV304 4l il 6-ketoPGF,, FRIE N 1. 87 &
0. 81 ng/g, 50 mg/L. AGE #l## 24 h J5 6 keto PCFo 3
A(3. 45 £0. 98 ng/g) HHEIEIN(P< 0.01). IEH
ECV304 4/l PGE, 1% 0. 98 £0. 58 ng/g, 50 mg/L
AGE #I# 24 h J5 PGE, &iX(5. 67 £1. 02 ng/g) 5K
B B B B (P < 0. 01) « 50 mg/L HSA #
¥ 24 h J5 6ketoPGF,PGE, ik 4 50 1. 45 0.
34 ng/g.0. 76 £0. 33 ng/g, 5 A H WL LA G A 5 2t
2. BEAE AGE 1EF K EE 38 1, 6-keto- PGFio F1 PGE,
FIRIBIZWH N, 2R ERKBRR(E 1) .

o

= —o—PEE,
wl2 T o =
S |
? 10 = 6-keto—PGF L ’/4
& : //r—-r—‘ | 1
'Zﬂ b/ // 1
i€ 6 p/ = «
§ AL 5 B
5 4 AL
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0 50 100 200 400
AGE (mg/L)

1. B EAREE AL LR P YIX A R AR AR T SR R IR 20

2.2 BEAREENARFYINAL MM EEE 2
mRNA FRIEHIF M

FERE I ECV304 Rk M= 1) COX-2 mR-
NA , COX-2/GAPDH 4 0. 11 £0. 06, 50 .100.200 #/1
400 mg/L. AGE # ¥4 J5, COX-2 mRNA & i& 3% jin,
COX-2/GAPDH 73519 0. 29 £0. 07.0. 35 0. 11.0. 51
10.09 F1 0. 50 0. 12, 5RGHALE, ZRE
FE(P< 0.01), WK 2. RNEWEE HSA 403 24 h
J& COX-2 mRNA 5 A Ab 4 b & WL A B 38 i

2.3 BMEARBENARTYNAREBRITEEEE 2
EHA=E SN A

AL F YA AL 100 mg/L HSA AEFE 40 COX-2
BAVE T 20 R0 39 6. 3% £1.4% 1 9. 4% £3.5%,
100 mg/L. AGE 4 24 h J5, COX-2 FH 1 H 2 F

(46. 7% *11.0%) WEREIN(P< 0.01, & 3) .

R 1 2.3 4.5..0:8:8 2.1
s N s i g e

Tkb [ ] kb

kb

500bp

250bp &2 Laad 500bp

2. HERBAMER NENIFESE 2 mRNA B5RIA
79 GAPDH, £ 4 COX-2; 1 N RAFEA, 2~ 5 4354 50 < 100+
200400 mg/L M HIBE FAL LR F= P b #R 40, M AR 4 F i = .

-S") A v*{ 8 "'h\’ P
- ; } ‘.

3. REHLAUEZIRNITEEAE 2 EEANRIE(DAB R
&, x200) AR, B 4 100 mg/L A ML 125 (1A IR AL,
C 9 100 mg/L W 3145 564k 48 > db R4

2.4 FWEE/R X RNA XfikEAFEE L& KR = 4%
A Bz 4R R AT 51| BR 3R 3Rk A S

RAGE (KRR IE AL p65 (KK IELH M 53 W 6 ke
to- PGF 1o M1 PGE, 5 1F 5 24 A 2 50 4k 2 G 4 ik />
(P< 0.05 5% 0. 01) ; XK [F 5 Je 20 fa 73 W 6 ketor
PGF, F1 PGE, %% 1E % 40 . 25 80 A4 4 Y 20 g« 2L ]
A D R (P< 0.05, % 1) .

1. WEEF X RNA 3 B I48 54048 R A= 400 MR R BB T SRR R RIAM B (x £, n= 3)

6 keto PGF 14 ng/g) PGE, (ng/g)
A M AGE HSA AGE HSA
o B G 3.49 10. 98 1.5310.56 5.63%1.39 1.2310. 56
RAGE (K& E 41 i 2. 12 £0. 69° 1.79%0.78 3.24%1.26° 1.14%0.38
p65 (KR 1% 4 il 2.21710.59° 1.98%1.03 3.43£1.02° 1.30£1. 09
RAGE/ p65 (£ & 1A 41 i 1. 87 £0. 65" 1.73%0. 87 2.55%0. 98" 1.04+0. 69

ay P< 0.05, b P<0.01, 55 FAERAMELE; ¢ N P< 0.05, 5 RAGE &R IA4N A p65 (%KL 41 i b2
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WA BE(COX) 43 N COX-1 Al COX-2, IEH W
B R L COX-1, {H 52 FI 40 M R+ f A K R 7
SERIBE COX-2 Al IR A i, Kk M. COX-2 &
B S0 2 U I B2 AR 2 B PGL A1 PGE,, X IfiL 42
A, M/, Cipollone £ 4138 78 A #151 ik
SRR AL BE B v [F] B A7 7E AGE B H 52 4k RAGE Al
COX-2.Hi¥IlE & E Gl | L& mE a2 M9
25, Shanmugam ' % B AGE 1 5] 2 # % 41 iy
COX-2 Fl PGE, FRIEI NN, 508 R4 18 11 3 0
U A 5. A 45 BRI AGE 7] 5] A2 P 52 40 i
PGL, K% & AR 724 6 keto PGF,, Fl PGE, £ i 3
Jm, T R RE R Y HSA X 7 40 i 6-keto- PGF o A1
PGE, ZE R TC R . PGL, A& 16 4E DU Jds R AX 41 (1) 82 22
FEY, PO R AN R B O A, R IR
ORI E RS ST E NI RANY & S st o7l
EWVER . PGL A3 vl e X LR A 4 &b, 15 H
U 75322 BH P 7 200 e 4 3 L 65 6 4 A EEL B (1 BT 2
— %A E (nitric oxide, NO) N Z &, O F %R KK
AGE W] 5] & Py J7 41 g NO Jsk /b F Py Bz 25 A e 38,
FEREPR b5 i A R 4 76 L, HEI AGE 5172 P Rz 4
Jfl 6 keto- PGF o 4 INAEAR AN J2 NO N 2 25 1 0 3%
B, X —HEW AR — P SIS

RIBIARZ E.( PGE,) BES T Fi% B W 41 il & &
F4IHE N 2 6( interleukin-6, 11-6) « i 8 2R L A F a
(tumor necrosis factor-alpha, TNF-a) 5§ 7 fiE [K -, [A] i
-6 F1 TNF-a & 28 iE [ ¥ X A 55 5 COX-2 [ IX,
INEE JRE M. AHF 45 R R B AGE 7T 5 2 o 57
YHHE PGE, HA: R BH 238 hn. HEW PGE, 4E 3 n
ATREAE N —FI RE R 72 5 AGE B 5 801 R IE X
No AWFFEMEL T AGE St A B2 41 il COX-2 3 [A]
R A RIB RS2, &5 BRI A 5 g0 iR b 3R
15 COX-2 FEKFEE A, 78 AGE /EH T COX-2 K i
EEHREMM, SKERSEHARERHE .
COX-2 ™5 7= 4 ¥] PGE, BE3 i I8 3838 PE e i &
A% A MR B 75 5 6k A s A e (2 3 [ e 4 o

& T E A A0 T 10 7 A A5 T 3R A 205 1) 4
W5 I I SE 03 % DI AE %

AW 5 F H E# # RAGE MAZ K 1 kB & X
RNA i/ XUk Rl 3L 2 08 2 7k 3% % ECV304 41 i, W 52
HXF AGE HI¥ ECV304 41}l PGL, A1 PGE, RIAM 5
Mo &5 5 R AN 1 B XU R 5 YL 4l i, AGE 3% /b
51 #2850 AN I PGL, Al PGE, 433, o o X3 [R 4% e
STt 0 A1) R SR U, 6P AGE 90 P B2 4E R PG
Al PGE, B 2@ it RAGE k%A1 kB /S, WF
U I 1 VA R AR AT 1 B R AE L COX-2 &
RGN, 5 EE i 2R kA 1 1 AR AR RORD 2R B
CIBAE™, 1M AGE 40 i i 5% 1 3 B3 i RAGE A
S HANES SIGEEEE A B C A K. HEN
AGE W] #8353 4 i) RAGE- 4 [Al 1~ XB 13 518 % 5
S P R 0 . COX-2 AT 1 IR 25 6 A3 m, 76 I %
FES % S EEAEH
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