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Function of extracorporeal membrane oxygenation technology in protecting uncontrolled

hemorrhagic shock lung of rabbits
Huang Gang, Xiao Yingbin, Hao Jia (Institute of Cardiovascular Surgery, Xingiao Hospital, Third Military Medical University,
Chongqing, 400037, China)

[ Abstract | Objective To evaluate the protection of extracorporeal membrane oxygenation ( ECMO)
for hemorrhagic shock lung of rabbit model. Methods We established rabbit model with hemorrhagic shock
lung (24 male rabbits, physical age ranging from 6 to 7 months, individual weight ranging from 2 to 3 kg). The
rabbits underwent shock condition for 3 h and divided into 3 groups randomly. The unresuscitated rabbits were
labeled as group A. The rabbits with injection of crystal and blood transfusion were labeled as group B. The
rabbits that took ECMO combined with whole blood and crystal resuscitation were labeled as group C. All groups
were resuscitated for 2 h. Then, we observed the hemodynamic changes. The massive lung lavage was taken to
observe the pulmonary permeability index. Histochemical staining ( HE) was used to observe the pathologic
changes of lung tissue and pathological scores were determined. ELISA was used to detect myeloperoxidase
changes of lung tissue. TUNEL was used to detect the apoptosis of lung tissue cells. Western blotting was used
to detect the expression of caspase 3. Results The systolic pressure, diastolic pressure and mean arterial pres-
sure of group C all increased as compared to groups A and B (P <0.05, P <0.01). HE staining results
showed that group C had the lightest pathological changes and the lowest pathological score (P <0.05). The
apoptosis was the lightest in group C and the heaviest in group A as shown by TUNEL (P <0.05, P <0.01).
Western blotting results revealed that caspase 3 expression was the highest in group C and the lowest in group

A. ELISA results displayed that myeloperoxidase content was the lowest in group C and the highest in group A
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(P <0.05). Bradford staining results showed that protein concentration was the highest in group C and the

lowest in group A (P <0.05). Conclusion

ECMO combined with whole blood and crystal resuscitation im-

proves hemodynamic parameters in rabbit model of uncontrolled hemorrhagic shock with delayed resuscitation,

alleviates the pathological damages and myeloperoxidase expression, inhibits apoptosis and enhances pulmonary

permeability of uncontrolled hemorrhagic shock lung.

[ Key words |

extracorporeal membrane oxygenation; hemorrhagic shock; lung injury

Supported by the Major Project of the “Eleventh Five-year Plan” for Medical Science of PLA (2010gxis069 ). Corresponding author: Xiao Yingbin, E-mail:

xiaoyb@ vip. sina. com and Hao Jia, E-mail;haojia@ aliyun. com

R MR S B0 LB 1 o WO REZ — , 47
ANBE S PR i A 4l e AR SR 05, 45 5 IF R AT
W B ZEBAE, H B4k L Z A E T Re s S5 5 R
H I ARATY SR A 1R 22 5% AR v %) 28 8 TR R 4 8 K
S5 T R LR v R S B R it A o T A K o g
PR IBOR T PR A S AR 4 11y =X 52 95 SO i ik
IR B I R L e e s . m
SR RRB KA B4 5, ER SR 1R R 5 4 et [R] 4
R IR R IR AT I PRIA T e R
T AF 4K D IR il (extracorporeal membrane oxygenation,
ECMO) B AR & J& , Toie & sl ) 52 4 i 2 I PR S35 B 2
ZA V22 Xt WP 52 0B HEAT I SRR i R i . st
AF A SCHR R 1 R BB S B i B2 A X6 i T 8 35 i B
TN SR R IORY W L AR NS o 3T BUR L AN . et
BHARTER MAEIR S PIREA S, IR R IZ R
Xof % PR B R B A 4

1 w57

1.1 Sz

B 22 K [ TR R B S g s o R AL, St S
SCXK(#i)2012-0009 ] ,24 H etk A= BAERY 6 ~7 A %, 4R
H(2.5£0.5)ke.
1.2 E£EZRXANBEAE

2 Oy 52 i ( Bradford ) 25 i Y6 VR AR 1 v J3 D00 7 3590 65 1
H g SEEA Y E ARG RAF . bt S 64 (myeloperoxi-
dase , MPO ) Bk G0 2 46 Wl ) & ( R 85 R AE R A BR
Fl) o —H IR D A SRR 0TS (TUNEL) 20 98 7480 i3 7]
& (GEO0) WL T HE A REYBEARVIT I, s B (7
TR BT AMARAR) . AR E O EF-3 (Caspase-3)
—PL(RDIGEEEY TGN F) , Caspase-3 ZHi (KPEE
Bl Ab Bl S B0 = WG k) . BEOLEE W B (7R E Bk R
DMI300A) .
1.3 AR eE 5

ST YESE K 12 b, SR 3% I L Z40#% 1 mL/kg
R IV BRI 25 B2 LA B9 X, 1158 F T AR A b 43 B U it
K IAGR , —MIZEdE: MP100 R £ Ui REIT AN SE I T S0 3 |
M, a5 — MRk A T mL/ (kg - min - d) (393 5 2212 7%
1l V-3 8k (40 +5) mmHg 4K 5 i R AR 52 I 4 F5 1%

PREEIMAE 3 h,
1.4 %35

FTAR BRI 73R 3 21 A R E IR, B A A I + &
RE TR, C A RSMERTER G A + AR R IR, B 8 K,
52 h JERLSESY , N BRI, BCAC AfA T R e, LA 1 000 1/ min
B0 5 min J5, BT - 80 CARAT, U il 4] 2k 7 B g ]
FE S - 80 CLRAF
1.5 ArAdem
1.5.1 HE Jefayige  HCHEEE G A0 il 20 bR AR AT o0 AR K -
FRL (HE) e ta,, SR 5 700058 T WL I P v ok 4 P 32 i L e
V] 5 8 240 B2 10 3 T 8] 5 7k e s 3 S]] ] JB 7K e
Bl TR AR R T IR HEAT PR 4y, R B HE TC R L T
HEH0.1.2.3 45,
1.5.2 TUNEL #: W 2H LA Mg = 4% TUNEL i T 46 7
R @ UL BT, I T W 240 B R S S5O, FRE SO
B T WS U M T AR A
1.5.3 Western blot #;ill] Caspase-3 &k f 7, B - 80 C ¥k
FM9290.3 em x0.3 em x0.3 em K/l ZUINA Z4f# KT
OKIREYh SR IE U 25 g B9 LW, 21 A2
VAR AR I 7E SDS-PAGE HL Yk vh Bl 43 15 11 o , SR )5 % 2 NC iR
SRR EBURZ G B HRP SRICH 40 (KRR B M SR 512
WEWR) 5 —d (R LAY TRARAR) S E,
DAB 457 f5 BRI T A€ NC j& 1B WL Feib iR R e b 450 .
1.5.4 ELISA MEMHAN M e A &8 A
PEE MR BRI 22 (ELISA) 50 G UL A AT . BOKERIEHZZ) 1 ¢,
iR R, i PBS (pH 7. 4) il i 293, A 3 500 r/min 5.0
15 min, WCBE bV WROIN A T 5 £, 3 A B o 48010 4 Il 2. o B e
PR BFARFL I A RE TR 11 MPO, IR VA , IRV S A E W) 2 5
ILHIHT MPO HLiA, 11 5 5% R MR -HRP 255 B e 2 &
Y, BLdIRE ATER, EBR RS A B, SRGINAJEY A B,
PR A, I TE BRI AE IR AL R A B A, R )T E
450 nmf I A8 A, AR IS A 20 A AL B YRR
1.5.5  JEEVRREE SR e I N & v
WIHEAT o BOORAT (0 B30 S5 I E R 1 3 VR A, B 0. 05 mLL il
ATFAE , INASRER AN ER K BIFRAE S 25 8 K5 43 3 A
i WARIRA, FiREE 10 min, XF 5 5MP00E T
PHESG 7 595 nm AL E B EM [ D(595) ], g A= &
H& (/L) = (NEEOLE BAE-2 D)/ (hriEss
DGR FEAR-2 VDG AR > bR R | 5 i e i ok ik
e



%36 B4
328 2014 42 A 28 H

CHE AN NI B B
J Third Mil

Vol. 36, No. 4

Med Univ Jan. 28 2014

ARSI B A + BRI CoAR SN LA B A4 + IR AR
E1 FHEEMEALKRELTH (HEx10)
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