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fEM. BFiE % SD KBNS AR ITEH PARP Ml 7] 3-E Z % F B (3-AB) F &b 28 + Hk 32 40 FHR £ R X
PR RS B i A R M BEAR A, ARMBA T 3 ng/kg ZF B LB EFNEA B M EMEE
B RBE LK ERX NE R BRERMENENX B RE L3Rk EFEaRa% b —€
HENOKESE. &R KRERTSHRENZBRKANE.ARANEAREEEERTFEFANBHP<
0.01); % 1 h GRS NEAREAME R EMRT 3-AB FALE 4K 75 4 A F A st B4 (P<<0. 05
M P<0.001), BFARX; MG AUWELEHK S100. 367 1£0. 221 3)g/mmI>3-AB FiAL I + 4k 7 28 (0. 286 4+
0.153 2)g/mmI>{k 74 ((0. 185 6+0. 111 3)g/mm, P<C0. 05 &, P<0.01); 54Kk 5 40 H %%, 3-AB Wb 3 +
R HB- R A, 78 NE K¥KEEN 1077.107°F 107° mol /L Bt F Mt 45 71 8 F 3 m (P $<C0. 05)., 3 H[H]
m3# NO & BEFYHLEITH¥E L, 3-AB TR+ KA M KA RBE LS kARSHK P NO & & BHHK
RAMEREK, ERAHLEERESITFE L. 4t PARP 257 kREMmMMEARES M REMENRE,
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Effect of poly-adenosine diphosphate ribosyl-polymerase on vascular hyporeactivity in rats with hemorrhagic
shock ZHOU Xue-wu, LIU Jian-cang, LIAO Zi-fu, WANG Li-ting, LIU Liang-ming. State Key
Laboratory of Trauma, Burns and Combined Injurys Department 2, Research Institute of Surgery, Daping
Hospital , The Third Military Medical University, Chongging 400042, China

[Abstract] Objective To study the effects of poly-adenosine diphosphate ribosyl-polymerase (PARP)
on vascular hyporeactivity during hemorrhagic shock in rats. Methods ' Sprague-Dawley (SD) rats were
randomly divided into three groups: shock, 3-aminobenzamide (3-AB) pretreatment + shock, and sham
operation. Bleeding from the femoral artery to induce hemorrhagic shock model. The blood pressure changes
following 3 pg/kg norepinephrine (NE) injection were observed in vivo. The response of vascular rings of
superior mesenteric artery (SMA) to NE was determined ex vivo. The nitrogen monoxidum (NO) contents
of plasma and tissue homogenate of SMA were measured using the assay kit based on the nitrate reductase
reaction. Results The maximum increase of mean arterial pressure in response to NE immediately following
shock in the shock group was significantly lower than in the sham operation group (P<C0.01) and the value
at 1 hour after blood reinfusion in the shock group was obviously lower than in the 3-AB pretreatment +
shock group (P<C0.05) and in the sham operation group (P<C0.01). The maximum concentration force in
the sham operation group ((0.367 1+ 0.221 3)g/mm) was significantly increased than in the 3-AB
pretreatment-+shock group [(0.286 44 0.153 2) g/mm, P<C0.05) and in the shock group ((0.185 6+
0.111 3)g/mm, P<C0. 01). The cumulative dose-response curves of SMA to NE shifted to the left, and the
contraction force was markedly increased as NE concentration reaching 1077, 107% and 107° mol/L in the
3-AB pretreatment+ shock group compared to the shock group (all P<C0.05). There were no significant
difference on plasma NO content among the three groups. However, the NO contents of plasma and tissue
homogenate of SMA in the 3-AB pretreatment+shock group were slightly lower than in the shock group
(P>0.05). Conclusion PARP is involved in the vascular hyporeactivity in hemorrhagic-shocked rats.

[Key words] poly-adenosine diphosphate ribosyl-polymerase; hemorrhagic shock; vascular hypore-
activity
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1 ME5HZE

1.1 FZEGH . R E % PARP 5 3-& %
2% B B B¢ (3-aminobenzamide, 3-AB) ¥ 1 B % H
Sigma A E, BEEAREF T LELREZNEDBH LE
REMMGARARJFRPWBETL KT HEMES
BROEERAAR EAEXRNB AT ER AR,
Kreb-Henseleit (K-H) % B % : NaCl 118 mmol/L,
KCl 4.7 mmol/L, NaHCO; 25 mmol/L, KH,PO,
1. 03 mmol/L,MgSO, * 7H,0O 0. 45 mmol/L ,CaCl,
2.5 mmol /L, %% ¥ 11. 1 mmol/L,pH 7.4;4 C{%
ff. NORFAEMREEBIWHEREREY
IR,

1.2 FYHERGHF{EELRITE:SD KR, #EfEA
#], A E 180~220 g, B 58 = F B K= K I B BF R
SRR R s R, TR I2h IR EH
oK.

1.2.1 HYEKELK:SD AR 27 R, PHKHE
(213.3%14. Vg RBENLET RIED IR 3 4 AR T H
(10 H),PARP #i %l 7 3-AB #4b 2 + K 5 4
@ ) BFEARIBAG R, BNKEEHTHMm
ML, B ER kG A F MM MAs. KR
HTF 10 min P B ML F 39 3 Bk S (MAP) B 2
30 mm Hg(1 mm Hg=0.133 kPa), 4% 2 h, 52 i}
PRITIERL; 3-AB AL 4K 7 4 F ik M1 10 min R
% 10 mg/kg #hk 4 3-AB; BT A X A R K.
RIS, AR RIE 3 pg/kg BIKA T NE, W
22 1fi F F o5 0 L RS L4 R I, 1 h A 2 h 4 )
HKEKAF NE, WEMEFSIEE.

1.2.2 BHEmEFRLE.SD KK 67 L, FHHKhE
(218.1+16. g, EEVL T FR ¥ 701 3 H AR T4
(23 H).PARP # i 5l 3-AB Bt # + 4k 2 4l
(21 RO BFARXBA 23 KD, FARMPK R H
B ERERLR SRR EERE , S H KR E
BUA R ik 2~3 mm, WM EFHAENLE
BHEARAE KHBNEESERERES B2
2 55k J1 {2 AR M % » i Power Lab £ £ id %

R 2 3-AB XK PEAR 5K B R B L B0 Bk o B R R AR (x e s)

ek A, MEREPHETAKRLSH
K 95%0, M 5%CO, MIRAESE, 4 FHWKH
0.5g,37 CH¥# 2h,4 20 min ¥ 1 K, Fik Sl
LFRIE, E MBI NE 69 it IR EEM
2 E L P X NE 89 KW M, NE B 28 8 BE 43 31
F7107°,1072,1077,107%F1 10~° mol /L, B F R [Al ik
BEF & I B B AR s s A EE /B A K
B (g/mm) 2y B AL AR HE, 42 %) B2l 26, R A i 22
BLA R NE /2 H0F 30 & (EC50), Al NE B
—~1log(EC50] (pD2) F1 B KWt 45 7 71 (Emax) DA &
-3 PR A B R PR

1.2.3 NO EE#FHMWE.SD KR 44 R, FH
R (210.9£9. g, WV F R 2R 3 44K
LA (15 H).PARP 7] 3-AB BiAb 28 + K 72 4
(13 ) BFEAXEAQ6 R, FARFHk 7R )
BRI BEREERLE  ERATERE, FAXREK
kM 3 ml,4 'C,1 500X g B0 15 min, Bl
#,-70 CHFF. FFIEE M R L3 Bk, n 0. 5 ml B%
BRESZWB(PBS) , IR GM LEW,- 70 CHFAF.
NO & B & # Bt A & i BT .

2 & B

2.1 FEMEEGR D ARFEHEISE RS B 2§ bk A
F NE T, 5 3-AB B+ KA HE KA
MAP A& EERFEK . BHERELEIT%#E G H
HIEH MAP B E K FHRFERX A P<0. 01, [H]
i 1 b J5ERBEKS T NE K74 MAP A+ &R
ERBEMRT 3-AB BB+ 4 (P<<0.05), &

EMTFBEFANEHEP<0.01),
F 1 3 pg/kg NE Xt & M1 #EK 7 KR MAP
AL B (xds) mm Hg
A5 By tkH2h  EHm1h  EHm2h
BFEAMEH 9 27.3+ 9.9  26.746.9 24.0% 8.2
4 10 15.44 6.9° * 11.945.0% 24.8+10.3
-AB Bt E+4kEM 8 22.3414.8  18.5+6.8  22.8+11.1

B 5RER BA LB, P<0.01; 5 3-AB Hi4b 3 + 4k % 4
L E,PP<C0. 05

2.2 EAKMEFRLEGR 2 BFANEY pD2 K

. g/mm

NE ¥ # (mol/L)

A5 Y
107° 1078 1077 10-6 10-5
BFAR XA 23 0.010 940.018 3  0.104 0+£0.084 3  0.223540.1418  0.31014£0.1930 . 0.367 14+0.223 1
R4 . 23 0.003 63:0.008 4  0.039 240.037 5* 0.108 6£0.075 3*> 0.158 3+0.091 8> 0.185 6+0.111 32

3-AB Bisb# +RkHH 21 0.0 04740.033 6

0.045 5+0. 042 9°

0.177 9£0.097 1 0.242 010.122 6 0.286 4+0.153 2

o 5RFARMRA A ,*P<0. 01; 5 3-AB HiALH -+ K 7 4 4, PP <C0. 05
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7.27940.467 KP4 K 7. 1744 0. 349;3-AB Hi it
KA K 6. 92141, 453; B 418 pD2 L%
BEGH¥EN., 3-AB HAHE+/KTH Emax
(0. 286 4+0.153 2)g/mm, B % & T %4l Emax
(0.185 640.111 3)g/mm (P<C0. 05) ; i F AR %t #&
21 Emax %7(0. 367 14+0.221 $)g/mm, BEH Tk
T4 Emax (P<<0.01), 5{RIE4H LE,3-AB Hist
BHARAR- MR ED £ NE WL KEDHH
1077107 °F1 107° mol/L i, KN I B ES F
PR (P ¥<C0.05),

2.3 NO B (FE 3 AKEA.3-AB WA+
RAAMBFRMNBHME S NO FELEER L
FirE BN, REEM SABBTLAB+ AR RERE
B ESBKHS K F NO SEHBERTRFARN
B4 (P 3<<0.01); T 3-AB HiAL B+ LA &
B ESKASE ¥ S NO SR BBIRTTHE BT %
K. EEREGITTEE X,

#£ 3 3-AB XK M MR TR R 5K F S 5 R B 3K
HAGHEF NO FRMEW (x5

m#NO B HARAENO TR

ik S
(pmol/L) (pmol/g)
BRFRTHA 16 6.1764+2.755  3.61941.503
HA . 15  6.387+1.875  7.515+3.703"
3-AB BistB+kwd 13 6.147+2.043  7.262+44.039°

E5BRFAR BAWE,P<0.01

3 i i

PARP B—# ZHFETEREYHRZ A K
ERERREBNE, CUBRBRRES _&H
B (NAD™) R R4, #E AL H B o0 IR 1 — B MR AH
% (ADP-ribose) #1 JE ST BEBE BT A~ 3643 . MG T & %
BIAZKEANAERBE L, HEABREELE
AR EZREA FLEERE LT —KBEHF R
BREENRESH FRERRT R ENL
(poly (ADP-ribosylation) ,pADPrI &t FH. 7F
A HERA T . PARPSDNABE EHETHEERRA
W

IAESR MBI W, PARP #3805 7 81 h 3L
RAE R A R BRI BRE BB FRBEA BT EER
XEENEMAC.PARP 2S5 THRBE L3k A/
O K T AR AR S Y I B M AR
BN R 2 51 AR S R 4 B 308 1 oL 3R L (B K TE B
MR n SRR T ERNSERE.
Liaudet % F§ PARP £ F B EAR KA, B FH

BhmERENRN MAP, BEHEER . B5
PARP 25 T 844 5 it v 0k 58 J& ML [ R BRI .
A BF 5% R R BR AR Bh Bk ik it & o K i K T AR
LRSS R, R NE A S ENIEE,. &3
K, PARP M § 5] 3-AB il 4b B + 4k 5% 4 1o & F
BURE B A TR, MR KK FES: PARP 3
5T S iR G MR R R R A . B AL
PR BIF S, SRR 4 H 3%, 3-AB AL 3 + R A
7E NE 43 B 43 5155 1077107 %F1 107° mol /L B ik
FhHYBER TRTA, B Emax B0, -8 M4
AR, NBEREE/KFIESL PARP 25 7 &tk
TE e I AR S B R A .

T PARP £ 5 506 B0 8 . 4 5E 5 57 B i
B IR 5 AR B L 8 H A D, Bl B EUE B
HEHMBEMNO i[5 84 DNA B, 5 EME
T MAE BN i PARP . PARP $542 5075 B, 40 M 1 #E
KB NAD™F ATP Wi &4 IR5E, 40 N & R i
B EG R ML, S R E R EMmM 2R RE
B AT 445 45 ;s PARP 38 38 & % 8% 5% 5% B F-«B.
BIEEO-1(AP-D#17 pADPr Bl E T E
F B DNA B AW, AT RAREREMEANE
%L, WA T — A 4L B A B NOS) . 48 i 18] 55 [ &
F-1(ICAM-D %W HAERLE S, SIKTALE,
SFAB W B+ RFRAH MK MG R L BkA RS
RFENOGEBRAFBE . HEERNER LEIT
¥EY R PARP AIREFEARAEE L NO NGk
AR 520G % BN M B R AR, R U HL s &
H—BARR.
& & Tk

{1) Cuzzocrea S. Shock,inflammation and PARP (JJ. Pharmacol
Res,2005,52(1).:72-82.

(23 %3, %0 R 98, 45 5 S K B Ak I 4K 32 i 4K 5 R o S £
A PERERAREY,2005,17(1):20-23.

(3) Di Paola R,Genovese T,Caputi A P,et al. Beneficial effects of
5-aminoisoquinolinone, a novel, potent, water-soluble,
inhibitor of poly (ADP-ribose) polymerase, in a rat model of
splanchnic artery occlusion and reperfusion (JJ). Eur J
Pharmacol,2004,492(2-3);203-210.

(43  Tasatargil A, Dalaklioglu S, Sadan G. Inhibition of poly
(ADP-ribose) polymerase prevents vascular hyporespon-
siveness induced by lipopolysaccharide in isolated rat aorta
(J1. Pharmacol Res,2005,51(6):581-586.

(5] Liaudet L, Soriano F G, Szabd E, et al. Protection against
hemorrhagic shock in mice genetically deficient in poly
(ADP-ribose) polymerase(JJ. Proc Natl Acad Sci USA, 2000,
97(18):10203-10208.

(R ER.2007-10-14 &I H #2008 - 02 - 20)
(BXHE FRD



