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Expression of vascular adhesion protein-1 in severe hemorrhagic shock and resuscitation in rats
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[Abstract] Objective To observe the expression and activity changes of vascular adhesion protein-1 (VAP-1) in the small
intestine and serum of rats during severe hemorrhagic shock and resuscitation, and to study its influence on shock prognosis.
Methods Fifty rats were evenly randomized into sham group, hemorrhagic shock group, shock resuscitation group, control
recovery group and the experimental recovery group. Rat models of severe hemorrhagic shock and resuscitation were established.
Before shock, 1 hour after shock and 1 hour after resuscitation, the expressions of VAP-1 protein and mRNA in the intestinal
tissues of rats were examined by Western blotting analysis and real-time RT-PCR, respectively; and the serum levels of VAP-1 and
its activities were determined by ELISA kit. Rats in the experimental recovery group was resuscitated by injection of 20 mg/kg
2-bromoethylamine and those in the control recovery group were given 1 ml./kg normal saline, and then the blood pressure,
intestinal mucosa injury (Chiu’s score) , small intestinal epithelial cell apoptosis (TUNEL detection) and 24-hour survival rates
were compared between the two recovery groups. Results The intestinal VAP-1 protein and mRNA expressions and the serum
VAP-1 and its activities in the severe hemorrhagic shock group were significantly higher than those in the sham shock group
(P<<0. 05). Compared with the shock group, the above parameters were decreased in the recovery group, but were still higher than
those in the sham group. Compared with the saline control group, 20 mg/kg 2-bromoethylamine significantly increased the blood

pressure of animals 1 h and 24 h after recovery (P=0. 010, 0. 039) , significantly improved the Chiu’s score and apoptosis index of
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small intestinal epithelial cells (P=0. 022, P=0. 002), and improved the 24-hour survival rates of rats(90% to 60%). Conclusion

The levels of VAP-1 and its activities are increased in severe hemorrhagic shock rats, and fluid resuscitation can inhibit this

increase. Inhibition of VAP-1 activities can improve the low blood pressure, intestinal mucosa injury and apoptosis of small

intestinal mucosa cells after the severe hemorrhagic shock and resuscitation, improving the 24-hour survival rates of rats.

[ Key words] hemorrhagic shock; vascular adhesion protein-1; amine oxidase (copper containing)-3; semicarbazide sensitive

amine oxidases
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FLAE 450 nm YK AL 6% BE (D B . VAP-1 2
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Tab1 Comparison of body mass, pre-shock MAP and total loss

of blood in rats of each group

n=10, x=*s

Mass MAP before Total loss of
Group

m/g shock p/mmHg blood V/mL
Sham 302.16+£16. 24 142. 64412, 84 -
HS 304.53+16. 37 134. 65+6. 83 7.59+0. 74
HSR 309. 34+10. 13 143.11413.72 7.85+0. 64
NS 292.78+11.57 132.01424. 77 7.11+0. 80
BEA 294, 87+12.72 142.57+18.73 7.45+0. 83
P 0. 054 0. 410 0. 189

MAP: Mean arterial pressure; HS: Hemorrhagic shock;
HSR: Shock resuscitation; NS: Control recovery; BEA: Ex-

perimental recovery
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FIZ%3k . VAP-1/SSAO iyt L5 25 F 394 G2
B X (P<<0.01), ik 4 WiFEHReE HS 2HF1 HSR 4H
E T Sham 40 (P<<0. 05), HSR 40 K B/Mgm 4
AOC3 mRNA ik IfiL7H VAP-1/SSAO Bt i ¥ %
T HSH(P<<0.05), WK 1Kl 2, Hizdibsi R
7R VAP-1 81 F 258 T/ g Wi 8 A Bz 20 i
(A5 P, HLS 4V HSR 41 Hh i PR 3 € 200 A EL 431 B
B2 T Sham #H (/] 3).,

Sham HS HSR

1 KE/MFELR VAP-1 EERIX(ZEARNIEER)
Figl Western blotting analysis of VAP-1
protein expression in rat small intestinal tissues
HS: Hemorrhagic shock; HSR: Shock resuscitation
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Serum VAP-1/SSAO activities
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2 FBHEKRB/NFEALR AOC3 mRNAVAP-1 EARIZFMEH VAP-1 BEHRIEGHEEAER
Fig2 Comparison of AOC3 mRNA and VAP-1 protein in small intestine tissues,

serum VAP-1 level and activity in rats of different groups
HS: Hemorrhagic shock; HSR: Shock resuscitation. * P<Z0. 05 vs Sham group; © P<Z0. 05 vs HS group. n=10,x=s

2.3 94 VAP-1/SSAO &M+ X R A A& B
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YA AE FeA s NS 40 bk 345 s hn =, 4 906
bR RS . 6 S, Sham ZH /)N BB P /R
A WLBCFE S AR PR T- 40 B s BEA 41/ b B v i -
YA Sham 414 2 ARATS LL/IN g 266 B v 887 43 A
J NS /NGB IR T4 B 2 4R
A5 ATAR T LI T 20 B A A B, =R R
Chiu’s PF4 /NAFERE I 20 B 0/ T 46 B R) 25 5534
AR L3 P<0.05. 8 1),
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Fig3 Immunohistochemical staining of VAP-1 protein in rats small intestinal tissues

A Sham group; B: Hemorrhagic shock; C: Shock resuscitation. Red arrows show immunohistochemical positive cells.

Original magnification: X400

24

E 4 NS ZH7#0 BEA AKX REARE R E S MAP B LEE
Fig4 Comparison of mean arterial pressure between the NS group and BEA group at different time points

NS: Control recovery; BEA: Experimental recovery. * P<Z0. 05 vs NS group. n=10, x=+s

BS5 HFARB/NIFHELRETEEFNEL
Fig5 Morphological changes of small intestinal mucosa under light microscope in each group

A:Sham group; B: Experimental recovery; C:Control recovery. H-E staining. Original magnification: X400

6 ERTREARR/NGRHE ERERETESR

Fig 6 Apoptosis of small intestinal mucosa epithelial cells under light microscope in rats of each group

A';: Sham group; B:Experimental recovery; C: Control recovery. Red arrows show apoptotic cells (nuclei stained brown).

H-E staining. Original magnification: X400
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Fig7 Comparison of the Chiu’s score and apoptosis
indices of the small intestinal mucosa in rats of each group
NS.: Control recovery; BEA: Experimental recovery.

“ P<C0. 05 vs Sham group; © P<C0. 05 vs NS group. n=10,x%+s
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