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Effect of Prostaglandin E1 on Vulnerable Plaque in Rabbits
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[ABSTRACT] Aim  To investigate the effect and mechanism of prostaglandin E1 on atherosclerotic vulnerable
plaque in rabbits. Methods 22 rabbits were fed a 1% cholesterol diet 2 weeks prior to and 7 weeks after balloon inju—
ry of the abdominal aorta. Thereafter the atherogenic diet was replaced with a regular diet, and rabbits were randomly divid—
ed into 3 groups for 4 weeks”treatment: control group, prostaglandin E1 group and simvastatin group. At the end of week
13, all rabbits were challenged with injection of Chinese Russells viper venom and histamine. Serum, plaque morphology,
plaue composition and inflamatory expression studies were performed. Results Prostaglandin E1 did not alter serum
lipid levels. Prostaglandin E1 significantly increased the thickness of the fibrous caps (101.72 +34.89 um vs 79.86 +
16.98 pm, P <0.01) and decreased plaque vulnerability index (0.94 +0.27 vs 3.83 £1.45, P <0.01) ; Prostaglandin
El attenuated macrophage accumulation (P <0.01) and MMP-, MMP-9 expression (both P <0.01) within the plaque,
and there was no statistical difference between prostaglandin E1 group and simvastatin group. Conclusion Prostaglan—
din E1 effectively enhanced stability of vulnerable plaque in rabbit model independent of serum lipid levels, in which inhib—

iling macrophage accumulation and inflammatory expression within plaque may play an important role.
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Table 1. Serum lipid profile in three groups of rabbits (x s)

2.2 Mg AKFEL

13 JEZ, PGEI 4 1fiL}% TC.TG.HDLC.LDLC &5
BEARVA LA, 2 3o R E M. M yT 4 i iE TC
A1 LDLC B # K T A4 (P <0.01), 1/ TG A
HDLC 5HRMANKRKERELESR . 5EMEMIT
ZH L3, PGEL 40 TC f1 LDLC ZRHF B ZE 4 (P <
0.01, P <0.05), TG 1 HDLC % &% ¢ & Z %
(% 1,Table 1), 3% 8] PGE1 %} T i j& TC. TG.
HDLC.LDLC 534 520 -

i n TC (mmol /1) TG (mmol /L) HDLC (mmol /L) LDLC (mmol /L)

BT 2R 7 16.42 +5.32 0.57 £0.25 0. 40 £0. 30 8.29 +2.54

PGEI 241 5 14.38 +4.51° 0.65 +0. 55 0.37 0. 16 7.19 +3.44"
F AT A 5 3.55 +1.66" 0.41 +0. 82 0.50 +0.25 3.31 +1.81"

ay P<0.01, SEMHEE DN P<0.05, ¢y P<0.01, 5FffbiTHELE.

2.3 RHIBSFRN

IR 20 D B 2 SR B0 O PR BB, BLAOK f fiR
JR R L B AT 4 T EL 2T 4R 0 A7 E B AR
PGEL A AX Ml yT HPE B A& A —, HARELN i R
0 BB AN, 2F 4R AR )T B 454 56 % (1 1, Figure
1) o SHBALLEL %097 PP LT 4 e JF 5 B 3%
#5/m (P <0.0) , PGE1 21 By T3¢ AR fhiT 4, 5 5%
RNEA G52 F; PGEL 4R 3% A%t 7T 45 1y A

R E B R TR, ZERE BEME (P <0.01),
Ui B PGEL 4% 5/ Bt P K /I, (B 2 I A H 2 35 55
TR yT (P <0.05) ; PGEL A1 & Ath 7T 41
SRYENE /Py IR PR TR R b B 2 e TR AL (P <
0.01) ,{HZ 8] 22 B JC &3 1 (2 2, Table 2) o, LA I
LU PGEL BEE 18 N £F 408 J5 5 I /s P4 JiEE v
FELJELRE S 2T AL W/ P e R R LU AR, I HLe AR
5 3F AT AL

1. BATHREREESZTN (x40, bars =250 wm)

R2 BEIBRBORAUEERFETEEERER (<)

A AR, B 4 PGEL 41, C Ak AhiT 4.
Figure 1. Plaque morphology in three groups of rabbits ( x40, bars =250 pum)

Table 2. Measurements of fibrous cap thickness and intima-media thickness in three groups of rabbits (x +s)

4 4 n IR (pm) P e I B () SRUENE /P e R

FERIZH 7 79. 86 +16. 98 810.81 +72. 84 0.10 £0.02

PGEL £ 5 101. 72 +34. 89" 626.80 +91.21™ 0.16 +0. 05"
FRARTT A 5 98.31 +15.97° 557.31 +73. 62" 0.18 0. 02"

ayP<0.05, by P<0.01, SERALLEL; ¢ y P <0.01, 53R iTH L.
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2.4 PEHRA LA (P <0.05) , {H 275 W/ BEH b B v 20 i & &, 48

RAMIT ZeafaMEARRBEER N (D RGN, AT BB I8 W40 i e s SR 25 & 5 T 5 <5 AR Ath 7T AH
O Qe fHPEARRIEI N MG T, - SMA Bt fHPEAR L ZRAEF R E L. LA VPN BN 55
RPTHHN PTG, RIRBED Y EHMERRIE 850 SR RINS AR T AP 5 Bie s e &
BN MR R . SHAH R, PGE1 AR fRAbyT  BEK (P <0.01) , 1M &7 4 IR 2 7 6 B3t (| 2
2H B B Hp [ A A O A X R R R (P < F12% 3, Figure 2 and Table 3) . U [-45 R 4185, PGEL
0.01) , P8 LA RS A X & B R E T (P < T T PR BE B o W A R g R, 38 I B
0.01) o H3ERfhyT 4 4, PGE /b BE s A P LA A A0 e S 4 &0 1 R 3 e BE R (K1 B T I
SRNEHER T2 &MIT, ER BEESI 2R HIA/ERSFRAM T

A B C

RAM11 i ‘ Ty

e,
Oil red O Z&#&s

actin &

Sirius red

MMP-9 R ¥

2. BT RDIRA LR D REIERTHZT L (RAM11, Oil red O, actin, Sirius red x 200, bars =50 pm; MMP-,
MMP-9 x 400, bars =25 pm ) A AR, B PGEL 41, C AR AhiT 4 .
Figure 2. Measurements of plaque composition and inflammatory factors in three groups of rabbits
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3. BETWRIHRALAR DL (v +5)

Table 3. Plaque composition measurements in three groups of rabbits (x +s)
ik SR ey HEFR& & R EdR ey IR & & Y EREEE
R 24.66% +6.86% 26.34% +3.47% 10.85% +2.63% 3.54% +1.58% 3.83+1.45
PGEl 4 12.85% £2.58%"  18.31% +4.07%™  16.36% +3.48%"  17.57% +3.50%" 0.94 +0.27*
FARMIT A 14.42% +3.11%" 14.89% +3.02%" 18.68% +4.13%" 16.77% +5.20%" 0. 86 +0. 22"

a A P<0.01, SEBALLE; bR P<0.05, 53#MfhiTHHE.

2.5 B ROAER 1AL

SR A G AT B i MMP F1 MMP9 1)
HE A, R E A M B 4H P L4
BE 704 MMP- A1 MMP-9 , o [ b 240 ffa e L 3= 2ok
VEZH M (& 2, Figure 2) o 5BV L, & 25W00R
SY AR MMP- F1 MMP-9 [ AR & B 5 2 B K
(P <0.01) , i % & 77 20 1F] 22 57 6 & M (3R 4, Ta-
ble 4) .

R4 BEXWRBEHRF MMP1 0 MMP9 RizEHILLE
Table 4. The protein expression of MMP-4 and MMP-9 in
plaque of three groups of rabbits (x +s)

g A n MMP4 MMP-9
BRI 5 20.77% +4.38% 15.53% +3.49%
PGE1 4 5 11.86% +2.08%"  8.95% +2.28%"
F AT 4H 5 13.30% +2.46%"  7.82% +2.48%"

a A P<0.01, SR .

300w

5y A5 BEHRE B ok 04 A R A s A 7 B R FE I e
PERIZ, B KRN FUAZ o ) £ 4R A K JRE 4N
J (R S5 B AR . ISR R 2R A T 5
Befty i 2 2= I B FR A —— S R Fe 50 RIBE By (B
WEARAL + A8 BR) / CF i WLAH AL + i 50 FE 5 2 & 1
oAl > LA R B B IR 21 4 W FE A D VR AN B 5 450 1%
AERR 7Y o DUERT A St VT 2K 25 4 1 I 4R ke ket
Gy AR PR YL A B 254, T A SR A AL K B PGEL BY
BT E A SR T A F R A X 5 5 50 ik B
Bl F B0 5, A 5258 B SE AR AR YT /R X IR R I
PGEI REFaE K R 5 1Bt B, B 3 R BE R 5) 4
FRELLL S IG AT 4 g 5 B2, HoA| FH T 5 R AR AT
FHABL

TR YT 4 )G, PGEL Xt T LA WA 5%
e, BEHL I RE R & B PR, BARILAE 55 T
fRAhyT, HRESHEMALM R ERE R E M, W
PGE1 AN ok P4 A5 1 2%, 10 2 38 i 79 28 0 1 2%
S B R ) e 1 LA, o 4 AR A AR

2o PR B MR AR 2 H A A M R S AR A
FERAE K 7> 4o ifL B 240 G B 43 7 1 (vascular cell
adhesion molecule- , VCAM- ) | 28 o [7] & B 4 1~ 1
(intercellular adhesion moleculed, ICAMH) .E #E#
2 (E-selectin, P—selectin) F B 40 etk B [ 1
(monocyte chemoattractant protein4, MCP4) f¥]j{E
T ATk L 4R W40 — J7 T 7 4 oxLDL
T BRI AH B» 3& e B b g B & &=, 5 — 7
THT » 43 WA DK B 1) S TR 7 dn 6% S 4 )8 2K 11 g (MIMP)
MFIE v (interferon—‘y, INF—‘y) , MMP #8195 P& it 28
i 358 J5 A0 2 JER T 4 » k2> R o ) R DR S TN~
y BEWS A0 - ¥ WL 40 0 B0 48 5 DA K 375 5 0 25 il 2>
B eb p P LA ) AT 3 R AN BB 5 451
PRI, DAAEAF AR I, PGEL B A &3 1t RAE
o Hafez 25" 8T 5% 9, PGEL 845401t ICAM-
I.VCAMH.P #F DI K E EHFENFRIE. Matsui
% o U R B PGEL B 05 &35 41 MCP 1)
AL, BET AN AR / BRI SR As IR JE -
B2, PGEL J& 15 RE M8 3t — 25 Jal b B e v 1) 1k 4
Jf SR AR, T S A o R AR e BEER AR, B
B R ANTE 2. WATWWT 545 R K B, PGEL fE6 &
ek PR S i) A B, AR SR T Rt
T 5 TR SR A g~ 8 L4 B, i i & Bt bt o B
BT, &R B E PR T RN 5 HiE . B
PGE1 =gt VT —FF R 5 o4 5 BEHL2H 53 1T £ g
DEH, JHrb ] w0 M 2R R R L0 i R
LR YR AR 5 B BB A R AL X
e YEiE R AL B VIR OC . BERAT4RIE 1 32
BRI AR T, 2 1 AR AR s A &
HMEEAMEA ZPESER . WA PSR
G RATREBYUR A X5 B R R AR I ) B 20 g
Sy A E T MMP % DIAR 6" o 4 MMP g6
e Ik R T A0 I AL 5 s MMP-9 B 88 7K i AN
PR R B, 3 — 2D R R B R B 2 R R
SRR, BT 5 T o BRI R B HhiT 25
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B FIS 2540 R % 5 5 400 1) S R A P 3 b MIMEP ™7, Ak
7 B 5 O 3 4T 4 MR SE B8 . Chen 2579 BT 2 R BA,
AR R RE 5 BT SRR AR 1 F 0% MMP
(R IK » INTAT 38 I 27 40 & 52, o H R AL 2 —o
KT R PGEL TR Ja » BT 408 JE 1% 3
B30, PGE1 A B & T &yT4H, E-HERA
BHGIFR X AT HE— 5 U HAE LS, B
IIPEM 7 PGEL X T %8 SE K+ MMP- FI MMP-9 {E
F, R PGEl H - H MR EBEEMTHEAUA, 5
SEARABITH RS2 o X a4 B R PGEL i it
P AE TR E BREE, Hob 4 ) 0 4 1) R AR DA K
RAER T MMP {43 Wb A2 o E EHLH -
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