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Protective Effect of Shenfu Injection on Postresuscitation Lung Injury in a Porcine Model of As-
physia-induced Cardiac Arrest YANG Jun, LI Chun-sheng, WU Cai-jun, and HANG Chen-chen
Department of Emergency, Beijing Chaoyang Hospital, Capital Medical University, Beijing (100020)

ABSTRACT Objective To observe the protective effect of Shenfu Injection (SFI) on post-resusci-
tation lung injury in a porcine model of asphyxia-induced cardiac arrest. Methods Thirty-four anaesthe-
tized Wuzhi Mountain inbred miniature piglets of both sexes were subjected to asphyxia by intubation clip-
ping, followed by standard cardiopulmonary resuscitation. Eighteen successfully resuscitated pigs [ with
recovery of return of spontaneous circulation (ROSC) ] were divided into the SFI group and the normal
saline (NS) group according to random digit table, 9 in each group. SFl at 0. 24 mg/min was intravenously
pumped to piglets in the SFI group immediately from ROSC to 6 h after resuscitation, while NS at 0. 24

FRUH (EK A ARPE SR BIBUH (No. 81372025)

Ve BT E AR E R R R AL st BB e 22 (st 100020)

JWIRMER 22K, Tel: 010 -85231051 ,E-mail: lichunsheng1962@126.com
DOI: 10.7661/CJIM. 2016. 08. 0967



- 968 - rpE R PR A 2 R 2016 4 8 H 55 36 #5458 ) CJITWM, August 2016, Vol. 36, No. 8

mg/min was intravenously pumped to piglets in the NS group immediately from ROSC to 6 h after resusci-
tation. Oxygen metabolism, respiratory mechanics indices including oxygenation index (Ol), respiration
index (RIl), oxygen delivery (DO, ), oxygen consumption (VO,), oxygen extraction ratio ( O,ER),
PaCO,, lactic acid (LAC) were detected using blood gas analyzer at basic state, immediately after
ROSC, 15 and 30 min, 1, 2, 4, and 6 h after ROSC. Dynamic lung compliance (Cdyn), airway resistance
(Raw), external vascular lung water index (EVLWI), pulmonary vascular permeability index ( PVPI)
were monitored at each aforesaid time point. Activities of Na”"-K *-ATPase and Ca’*-ATPase, contents of
SOD and MDA, concentrations of TNF-a, IFN-y, and IL-4 were determined using ELISA.IFN-vy/IL-4 ratio
was calculated. Cell apoptosis was detected using TUNEL and apoptotic index (Al) calculated. Protein
concentrations of Bcl-2 and Bax were detected using immunohistochemical assay, and Bax/Bcl-2 ratio
calculated. Caspase-3 protein was quantitatively detected using Western blot. Results The survival rate
was 88.9% (8/) in the SFI group and 66.7% (6/9) in the NS group at 6 h after ROSC. The mean survival
time was (5.77 +0.71) h in the SFI group, longer than that in the NS group [ (4.77 +0.59)h, P>0.05].
Compared with the basic state, Ol and Cdyn obviously decreased immediately after ROSC (P <0.05);
RI, DO,, VO,, O,ER, Raw, EVLWI, PVPI, PaCO,, and LAC obviously increased immediately after ROSC
(P <0.05). All indices were recovered as time went by. Compared with the NS group, Ol, Cdyn, DO,,
VO,, and O, ER at each time points after ROSC were significantly higher in the SFI group than in the NS
group (P <0.05, P<0.01); RI, Raw, EVLWI, PVPI, PaCO,, and LAC were significantly lower in the SFI
group than in the NS group (P <0.05, P <0.01). Compared with the NS group, activities of Na"-K "-AT-
Pase and Ca®’*-ATPase, contents of SOD, level of IFN-y, IFN-vy/IL-4 ratio, concentrations of Bcl-2 in-
creased more; MDA, TNF-a, IL-4 level, Al, Bax/Bcl-2 ratio, Caspase-3 protein level decreased more
(P <0.05, P<0.01).Conclusion SFlcould improve cell energy metabolism, enhance antioxidant capac-
ity of cells, reduce the release of inflammatory mediators, regulate the Thl/Th2 balance, and attenuate
cell apoptosis of lung tissue, thereby protecting post-resuscitation lung injury.

KEYWORDS cardiac arrest; cardiopulmonary resuscitation; Shenfu Injection; asphyxia; lung injury
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O T B EARE 0. 02 mg/kg i Be G e KR 4
H % ROSC #{& 75k M4 ri, ROSC #iif: -3 ik
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Bl A E) IFN-y/ IL-4 f{E.
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215 n Na*-K*-ATPase (U) Ca?*-ATPase (U) SOD (U/mL) MDA (mmol/L)
ok 6 1.052 +0.356 0.352 +0.162 125.366 +7.445 5.698 £0.672
el 8 1.443 +0.224 " 0.670 +0.298 ¢ 184.987 +9.132 ** 4.662 +0.804

SRk HeEE, *P <0.05, ** P <0.01

4 P4l Na'-K*-ATP [iff .Ca®*-ATP [iff . SOD 0.05,P<0.01),
FIMDA W E (£ 1) SHiKAi, SHda
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% (P<0.05),
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T e L, DRI 52 5 o TR X L P b v i Bt

A
800,

[e2]
o
o

TNF-a(ng/L)
N
o
Q

IL-4(ng/L)
(2]
o
o

#hK 2t

iK% ROSC, JIF#s A5 5t B fin ™ i, s g s 12"
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1 PVPI BB T & . BLAb, 8 I 6 R M B R I EE iR
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*

o2}
=}
S

N
o
=
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A K TNF-0;B 2 IFN-y;C H IL-4 ;D H IFN-y/IL-4 ; 55K 40 b4k, * P <0. 05

B3 W4l ROSC J5 6 h filid14{ TNF-a IFN-y.IL-4 I IFN-y/IL-4 ¥ Hhi

%2 W4 Al.Bax.Bcl-2 .Bax/Bcl-2 ¥} Caspase-3 tEH/KFILE (x+s )
215 n Al(%) Bax( ng/L) Bel-2( pg/L) Bax/Bcl-2
ok 6 49.020 +9.170 991.945 +117.809 133.707 +15.797 7.457 £0.901
St 8 20.615 +7.959 " 998.540 +167.011 193.111 £5.458 * 5.188 £0.984 *
T FEKA #, P <0.01; & 3 [{]
A Caspase-3 B
2.59
)
£20] sk 2
<
O 1.51
@ * Caspase-3 . ’ f
§1.0- ” ., P
80.5-
GAPDH s fe e e s
0_4
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A NP4 ROSC J5 6 h il 41 Caspase-3 & H ik U S /KA L#, *P <0.01;
B ¥4l ROSC J5 6 h iliZl iy Caspase-3 & [HHIKE (n =3)
B4 741 ROSC J5 6 h filil£1Py Caspase-3 H £ LK
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