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Studies on interaction between NF-xBp65 and Ang || during myocardial ischemia-reperfusion injury in rats
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Abstract . Objective  Utilizing the characters of pyrrolidine dithiocarbamate known as a specific inhibitor of NF-¢B and imidapril
known as a specific inhibitor of angiotensin converting enzyme, this study was to initially investigate the relationship between NF-
kBp65 and Ang [l during the process of myocardial ischemia reperfusion injury. Methods Rat models of myocardial ischemia reper-
fusion injury were successfully established. The observation point is 60 min of reperfusion after 30 min (I, i Rgo min ) ischemia, the
DNA activate of NF-¢kBp65 was detected by ELISA;the content of Angll in blood plasma and cardiac were determined by radioim-
munoassay. We pretreated with pyrrolidine dithiocarbamate,imidapril,and both of them to observe changes of the same indexs. Re-
sults Compared with I3 i Rgo min » Pyrrolidine dithiocarbamate, Imidapril and pyrrolidine dithiocarbamate add imidapril could all ob-
viously inhibit NF-xBp65 activation and depress the content of Angll in blood plasm and cardiac, the pyrrolidine dithiocarbamate
add imidapril was most obviously. Conclusion During the process of myocardial ischemia-reperfusion injury. NF-kBp65 had been

activated, and the content of Ang[] in blood plasm and cardiac had increased. NF-kBp65 and Ang ]l could influence and promote

each other during myocardial ischemia reperfusion injury.

Key words: reperfusion injury; NF-kappa B;angiotensin [| ; pyrrolidine dithiocarbamate;imidapril

B 20 140 80 4FAC.LMEA AGE YT 2% RO O L ol i, 75
FE U (IRD B — KR8 . Ho NF«B & Angll ¥ %
5T IRT (4 kA KR 78 e B B i T 1 e R LA 7
K. CAPRERY]LNF-BZ Ang T 09177 M 4 55K 2 71
AR B E P NF-«B 0% nI #4141 Ang | & Ang
I 7K, 3 72 5% SR P52 ATIR mRNA 35575 Wi Ang I
A8 NF-«B, B A #F 550 R Ang 1 5 42 & 40 i H 3% 5%
AiE T NF-«B/1kB {55 7% 538 B 90800 . 76 0, 304776 8F —
HHGLOHLIRI b NF-«B 5 Angll (G,

TE T HA SIS mly b, FRATISE BNk I 30 min P T 60
min(Tso i Reo win) A NF-«Bp65 #F E%‘:lejﬂ/‘]%m%){—l IR
F) U S i i A B (PDTC) B W3k 3% 1 43 3] 78 7 NF-«B FlI
I8 56 5K 2 % ALl CACED 19 R85 30 10 570 48357 NF-«Bp65 5
Ang [[ 780 L IR 3¢ 2 B HEHLA
1 ##5H%

L1 S sy Rooral mEPE RS E R SD KR 32 H, i
i 250~300 g, B R RN R S oo AL T E S
SCXK([#])2004-0002 , 2 B Sk 2 38 1 7 36 i Jin ke ik 2 57 s )
BERLST  H BB HLEC 235408 4 41 (D IR 41: B ifl 30 min

EEB N HBLA977 =), EIREIN, B+, FEM IR0 mEMHR. -~

Fi9E 60 min; (2)PDTCHIR 41 :PDTC 125 mg/kg, i 0. 85%
B A BER K AR B . FERIILAT 15 min B2 18 3 45 (3) BRI % A +
IR 4 . B35 3% F 3 mg/kg, I 0. 85 %% (1 A4 B £6 /K F B T Bk im
i 15 min 4k # ik 2218 #E 14 5 (4 PDTCH PRk 3 F + IR 41 -
PDTC 125 mg/kg M WKiK¥EF| 3 mg/kg 43 ] T 6 ML A} 15 min
52 B A S B SO e Bk 2 A

1.2 ARASHRAES A TE S0 4% UM N B R) S EORE . (DD B
I« % 26 1 AT 00 1 s R A L IR T R R KR 2 mLL
IS T im 3 Ang 1T 7K 4600 5 (2) H 4 47 . 35 59 1
AT E T 2 mm Kb 72 55 0 B RE O L, 3 R 2 B, — BTE
WA TR E S —80 Cyk4 M FAZE A #E 0L 7 — i
fif 20 2R 5] 3 F AL 2L Ang TT K i A&

1.3 AR ES L &AM &K NF-«Bp65 i
PE < 62 BB T UL A0 JUL AN Bt L At o A B €5 B0 Ol FR 1 2R
iKW Ak 19 NF-«Bp65 & 7 F 40 Ml 2% 72 = fiF B i 88 T (X
200) , FFULY] A B 10 4~ W0 BT, 41 i 48 B0 2 F 500 4, 3T
FH P 2 A 5 A 4380 T PR M 2R3k 2 R NF-«Bp65 K b 1
% 5 v 323k 1

1.4 ELISA 3800 I 4 NF-«Bp65 5 FiH 1 $2H

BIREE , Tel 113905018027 ; E-mail : wiz505@163. com,



1902

O IUZH 20 Pt A% B ) TR 2 I 307 5 0 R 0 K & i
P B A AR A VKR L 3% Trans AM NF-«Bp65 8 1115 P K
350 & U6 A 4330k 4T ELISA,

1.5 RO S A B i 0 i 3 RO LAY Ang 1T & & #id
T B U B 5 SR FH 349 AH 38 4 JBCS S 38 4 T T L ot 0
Wiy Ang Il & 4,

1.6 Siit2abm  RA SPSS13. 0 G k47 20 4. i &
PR T s FOR 45 41 HG R F T B2 B KT R BT AT
DL P<C0.05 R EFHFHIEE L,

FREF 201455 A% 43K F 15 M

2 & ES

2.1 44 NF-«Bp65 & 1 4% 5 £ 28 4k Jz NF-xBp65 & [ % %
WA B 1. 1 A L. PDTCHIR 4 0k ik 3% F) 4+ 1R 20
¢ PDTCH B ik 3% A + 1R 5 IR 414 [k, ¥ B 3 #0 il NF-
«Bp65 B A% 5 ARk TG e G AR B L 45 22 ) 22 57
WA Gt 38 L (B P<<0. 05); #F— 46 I] NF-xBp65 DNA
eI E L FRE, B A AL AL S IR A0 A He th a3 0
NF-«Bp65 45 119 DNA B 5% 3% 1 W 25 B 5 s R TE 0 i, &% 4
Z 1A 25 A Gitt o X (F P<<0.05),

A:IR 4;B:PDTCHIR 4 ;C. Bk 3% % F] + IR 43 D: PDTCH Bk 35 % ] + IR 4.
1 BB HEANFESTENE R H NF-«Bp65 EAK B L (X 400)

*x1 Y AR 3T NF-«Bp6s EEZ S ALK
B (xLts,n=8,%)

4151 % R 4 ik 32
IR 41 53.8246. 22

PDTC+IR 41 30.3743. 44
B 3% 3+ IR 4 43.20+4. 58~
PDTCH Bk ik % ] + IR 21 12.2641.03"

*  P<<0.05,5 IR 41 %%,

2.2 FHEMK L ONALR Angll KFZEML mR 20,
FLYAEA S IR AL, M3 A2 Ang I KF 835 F B
PR EGHOREW B, S HZHERYAZRITFE XY P<
0.05),
*2 AT E MR R ER Angll K FH
2 (zLts,n=38)

a3 1M 3% t’\ngH éﬂ?,/rl Ang
(pg/mL) (pg/100 mg)

IR 4 471.00448.61  94.24413.08

PDTC+IR 4 378.33431.83* 63.1746.11*

bk %% )+ TR 41 306.004-42.14% 55.7347.31"

PDTCH b ik 3 ] + IR 41 284.834:26.72% 44,9047, 04"

* . P<<0.05,5 IR 41 L% .
3 a9t i

PDTC j& NF-«B ¥ Sl 7, FEAEMZ . (D AA
B A A L PR AMIFIEIIE 32 B AT B 4 bR RN 1 R A k5
ARSI 42 IR S A A B S AE L 0 A G S T AT A
NF-«B #3% ; (2) 38 53 B 1E 1eB 5 NF-«B 435 . B % NF-«B #
Ty S s 2 BB NF-«cB #0810 (5 5 75 Sl s O B AR A
fEAEH BB A Cu™ A & A Y RE A Ak NF-«B (¥ 5 & 1
0 ST

101 A5 5 5K 22 5 AL Bl 0 ) 500 CACED) v iy B 3 3% F1) 2 87 —

&K A ACET 28 25 4, J00& P AR ™ 9 0K 3k 385 A B2 5 8
ACE &5 & . B8 ACE & ¥ mi st B HEH T B R ME Bk &
P [ R 2R 48 (RAS) o DA 38 280 1 95 A (40 il Ang 1T A9 A2 AR T

IS0 Hh 2 3 AN HE R L 5 TR 2 G A K ik S ) T AL B AE
AR M 2K K Ang TT & 519 [R) B o £ b % NF-«Bp65
B UG T AT B R R R R R RESE 2L M) Ang 1T 9 #R k7R
—EREE L& NF-«Bp65 i ¥k, & F £ W #f 51 % ACEI
F/ 8% Ang 11 A2 14 B 550 w] 38 2 310 1) NF-eB 336 %0 L IR A9
g B B TR . Ang TT AT RAAE Sy — 4> P U 42 0 R
TG NE-«B M T 38 i 480 4k 17 3 55 1 F*) . Dostal %55 4
H Ang I Al 45 g — A KA K7 A2 3 Z2 R 41 i 28 K T 1
A BURBE A HE NF-«B, Muller ) 4f 18 5 B % i & % 9k
B OB R B0 JUL 200 6 i P R 400 RSP UL 4 L NF-
kBp65 R B N, 2R Ang [T /v T 9.0 148 1 E 5 NF-
«Bp65 T EA I¢ . Marta 20 % Bl Ang [T Af 32 55 15 5% B9 K B
L7 -3 LA B NF-«eB 1) 45 & 1 P - Ang [T 32 (4 BEL# 77 7T BEL
W73 — 1 I S 0 AR . DR 2 A I A0 UL IRT AR
WM Ang [l £ RAS il 7% NF«B ¥R 2% . WA EF S5
S B AT A

HKELE LI, 5 IR 4 % PDTC #i &b # 7E B 2 3 &l
NF-«Bp65 2 [ DNA %% 57 3 $: (1 [5] B b £ B 125 K 4140 Ang
I & 1 B AR L 42 78 PDTC Al 3 i 4 ) NF-«Bp65 1 38407 75 —
EREEE LM Ang [, Muller %70 88 45 1y, PDTC 0] 3 aof )
il NF-«B #E =R 5" Ang T 55 09 R SOB R 248 B #1455 . Bra-
sier ZEM L B, NF-«B J& Ang [ §i -1 4 559K 2 )5 1A 8L
HEEFTET,FHL Ang [T 3R AE A — &R E LK NF-
«B T, Xt AT 32 (% 7 5 4 01t & B S 30 )7 51 &
A NF-«B 454 55, #2778 NF-«B ol i &% 5 AT1 % k%
FRE L B A U AR 0 UL IRT A, NF-«Bp65 55 5% R 45 1
WG Ang 11 58 RAS 3005 A 52 m . w5 & 3L [/ 2 5 i 28

I N2 T AL B R RE B A8 R BLIK K ¥ A PDTC
BT 2K A AL R 0] Ang 115 NF-«Bp65 i 1, ACEI 26 2}
WX E AR B E 5, PDTC B4l B4 4b F 5236 22 [ B



FTREF 201455 A% 43455 154

VLI Sy s 9 B 5 AT 6B Al R Bl i 0o L IRT SR 10 2 1 i 4%

Zi ERTIA O IRT 2 2 i AR WG PR R T 2 5 09 5 2%

1903

inflammatory molecule [ J ]. J Assoc Physicians India,

2005,53:472-476.

IR M R IR A A SR F AL R Ang 18X RAS 5 [9] Bond M, Chase AJ, Baker AH, et al. Inhibition of tran-
NF-«Bp65 A #H H 340 . I 2 2R G2 AL HAE . scription factor NF-kappaB reduces matrix metalloprotei-
nase-1,-3, and -9 production by vascular smooth musele

SE K - -

cells[ J]. Cardiovasc Rse,2001,50(3) :556-565.

[1] Brasier AR, Jamaluddin M, Han Y, et al. Angiotensin [I [10] Das UN. Angiotensin- I behaves as an endogenous pro-
induces gene transcription through cell-type-dependent inflammatory molecule [J]. J Assoc Physicians India,
effects on the nuclear factor-kappaB (NF-¢B) transcrip- 2005,53:472-476,
tion factor[ J]. Mol Cell Biochem,2000,212:155-169. [11] Dostal DE, Hunt RA, Kule CE, et al. Molecular mecha-

[2] Cowling RT,Zhang X,Reese VC,et al. Effect of cytokine nisms of angiotensin || in modulating cardiac function:
treatment on type 1A angiotensin [ receptor (AT1A) intracardiac effects and signal transduction pathways[ J].
transcription and splicing in rat cardiac fibroblasts[]]. J Mol Cell Cardiol,1997.,29(11) :2893-2902.

Am ] Physiol Heart Circ Physiol, 2005, 289 (3): H1176- [12] Muller DN, Dechend R, Mervaala EM, et al. NF-kappaB
1183. inhibition ameliorates angiotensin ]| -induced inflammato-

(3] XUAFF- ke A6 . 2 2. R Bl UL dke it 47 98 3 45 49 A5 L 1) ry damage in rats[J]. Hypertension, 2000, 35(2): 193-
kL) ] 2R B R A2 4, 2003, 38(3) £ 234-236. 201.

[4] Boyle EM Jr,Kovacich JC,Canty TG Jr,et al. Inhibition [13] Marta Ruiz-Ortega, Oscar Lorenzo, Monica Ruperez, et
of nuclear factor-kappa B nuclear localization reduces hu- al. Angiotensin || activates nuclear transcription factor—
man E-selectin expression and the systemic inflammatory kB through AT1 and AT2 in vascular smooth muscle
response[ J ]. Circulation,1998,98(19) : 282-288. cells[J]. Circ Res,2000,86:1266-1272.

[5] Lakshminarayanan V,Lewallen M, Frangogiannis NG, et [14] Brasier AR,Recinos A 3rd,Eledrisi MS. Vascular inflam-
al. Reactive oxygen intermediates induce monocyte chem- mation and the renin-angiotensin system[ ] ]. Arterioscler
otactic protein-1 in vascular endothelium after briefl ische- Thromb Vasc Biol,2002,22(8) :1257-1266.
mia[ J]. Am ] Pathol,2001,159(4):1301-1311. [15] Cowling RT, Gurantz D, Peng J,et al. Transcription fac-

[6] Kis A, Yellon DM, Baxter GF. Second window of protec- tor NF-kappa B is necessary for up-regulation of type 1
tion following myocardial preconditioning: an essential angiotensin [[ receptor mRNA in rat cardiac fibroblasts
role for PI3 kinase and p70S6 kinase[ J]. J Mol Cell Cardi- treated with tumor necrosis factor-alpha or interleukin-1
01,2003,35(9) :1063-1071. beta[ J]. J Biol Chem,2002,277(8):5719-5724.

(7] EEF R —. B £ ACE #i) 57) — bk 35 3% 7
[J]. wEEZ ST ,2000,2(3) :39-41. Olchi B39 :2013-10-16 & [al H 3B . 2013-12-26)

[8] Das UN. Angiotensin-[[ behaves as an endogenous pro-

A A A A A e N A A A e e A A e A e N A A A

WY OPVONY

H

(BEREFRIREXNEARITFRTENERERK

L. GRS 1k GB 3358 — 19820542 44 1) B 5 ) 05 H MU 46 122 45— HE R M
2. WRGEREF: < 25 ST B 00 4 B v, 0 B (4 B I R A 1 9 5D S 0 i
O 28 0 E PR BB 24T, 00 1 A IR AL 58 ST 7 P 1 TE U6 i DR B B e 1 O 40 8 485 JL 39
5 B 50 R T TR0 0 6 5 2 5 ok O B 4 36 A% T 0] T L R 3400 6 35 059 . J 33 2 o for 5 o
30 B 2 0 A
3. VORI B35 SR  F T s F I LI M IE 25 40 A 10 5 R VORE . D MCQR) 22 18 22 B 5 40 6 10 3 H VB 5 I 5 7
I B 4 TS HE R B L L O KR 10 7 LA kT A + PG I o 97 P 5 1 PR 0 2 801 15 W - AR G I JF 050 1 20 i
ELA B 28 7 4 B2 U 5 TR ST L 4 B R0/ T 20, 38 T8 1K 4 T 40 SR A BT 43 L

LB AT EE T R X VR R A B R T i
S AN R S 1T K A R 307 25 40 7 5 X0 T A VR 35 SR T B R 2 s s i 0 50
FUA 0 4% P B HT LB L 2 A8 OS2 A0 B 07 o R BT FUES T o e, T U A7 1 45 4 4 M S i D i
3 T R S R ST R 80 2 U 37 0 T LA 50 S e 1 0 437 Yk A 0 M B 3 F
2 235 AR VOB B 45— 70 40 57 LT | ST B I 25 T6200 HE 40 B J7 38 o LB DR 22 2 I 140 5 4 FH 1 42 48 4 2 1 660 4
TETE 25 M1 4 T 2 B A LT

SR BRI HL A 0 25 R A AT L A E AT

5. Gl 45 R M RN R 3K I E W R I GE 12 5 v i B AR 24 R (A - BV 3T B8R ¢ A 8 T R T IR AR T B R Y
FEO M AR T W LY @ KB AR ST R HL AR AR (I .e=3. 454" =4.68,F=06.79 ) s FE I AR E N FE R P HM
LT s — MR oL ik P>>0.05,P<C0. 05 Fl P<C0. 01 3 F ik Jr =, L4150 P<C0. 001 3§ P<C0.000 1. %43 K& Bk
SR B AR SBH BRSO B TR G A 5 4 SR R R TR 4G 95 MRl fE X TR (C D,






