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[EE] BHE WERFEFERCGRA O IE IR (CPR) J5 G2 4L 4 0E IR 128K - B2, 53 R4
RS H AR K H 4 CPR SN0 A nT REAE FIBLEL. 77k 3R H AR RE Ffe 60 H F ML R 1558
TEH IR AR | KA RO A | ARIRAL PR | RO ZE BRI A ARIRAL B , 20 10 Ko SiH 10 Hag
FHo SRS R e LS A D = AR B (00 ) & i S D AR RS 6 min J5 4% 5 i Utstein F3%
KT CPR AR 52 I ZUUR WA A BEZH K 5 A ORI & WAIGHR AL B2 ST B 25 T3 IR A SR B g, TR 4
FETE 33 ~36°C 5 IEH X IRZL BURAL | W ARIRALRALIZ5F 0.9% FACHATE 10 mLekg - d ™ WEH ; KEAPOR
4 REFERRI A WARTRAC BAH 25 T 5 mL-kg ™' -d™ K EEAEHURTE B WAb B . B I UG Akl A

A RPN, 2 h J5 AR SE S U2 2, SRR S 2 W B (ELISA ) I 52 i 2H 27 Fp 2 48 11 IRg IRAE I - -

(TNF- o ), FHZHHIA 3R -6 (IL-6) R T FH A LA R -4 (IL-4) b A K - B 1 (TGF-B 1) & i >R H]
TG E RIS (Western blotting ) W7 i 2H 23 v 11 4 M — 38 B AH DG R~ 5- MR 405l (5-LOX). Hé%%?&
Pk A = M52 K (CysLTL. CysLT2) A FFRIIKT-. SR SIEF N IR b, B TNF- o | IL-6 7%
H1 5-LOX ., CysLT1 . CysLT2 B8R 12555 P37 ( TNF- o (pg/L) = 355.70 +42.67 I 197.99+55.78, 1L-6
(ng/L) : 196.80 +54.38 1t 90.06 +30.33, 5-LOX/GAPDH : 0.84 +0.02 [t 0.32+0.02, CysLT1/GAPDH : 0.91 +0.02
10.19+0.02, CysLT2/GAPDH: 0.90+0.02 [, 0.32 +0.02, 4 P< 0.05 ), 1fii IL-4 FI TGF- B 1 75t ¥4 i FAAIG ( 114
(ug/l):6.12+1.72 H 17.11 +2.90, TGF- B 1(pug/L): 101.52 +27.10 H 220.85 +59.80, 34 P<<0.05 J; S5#iRIZH Lz,
REABORA | AR TRAL FH2H | A ORI A AR AL #EZH TNF- o | IL-6 1 5-LOX , CysLT1, CysLT2 (¥4
P TR 7KCOF- 44 B S AR (TNF- o (ug/L) : 238.60 £47.69, 251.53 £51.77, 223.58 +32.85 £, 355.70 +42.67, IL-6
(ug/l.): 104.72+28.50, 121.46 +36.02, 138.27 + 34.27 k. 196.80 +54.38, 5-L.LOX/GAPDH : 0.63 +£0.02, 0.55 +0.04,
0.44+0.02 £, 0.84+0.02, CysLT1/GAPDH : 0.53 +0.02, 0.60+0.02, 0.32+0.02 £, 0.91 +0.02, CysLT2/GAPDH :
0.53+0.02, 0.60+0.02, 0.45+0.02 It 0.90+0.02,3 P<0.05 ), IL-4 Fl TGF- B 1 &= A5 [ IL-4 (ug/L) :
7.85+242,7.69+2.32,11.86+2.87 It 6.12+1.72, TGF- B 1 (ug/1.):201.75+55.91,200.07 +46.82,218.62 +51.25
L 101.52+27.10, 3 P<<0.05 ). REFEBORA . WALIRALBEA | KA BRI A WAGEA B TNF- o | 116,
IL-4, TGF-B 1 FH Al CysLT1, CysLT2 [ 138K Tl 25 S8 04012438 3, X 5-LOX 2R 3Rk KT 1
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[Abstract] Objective To observe the effect of Rhubarb extract on the expression of inflammatory factors
in the post-brain tissue of rabbit after cardiopulmonary resuscitation (CPR) and explore the possible mechanism of
Rhubarb extract in protecting the brain injury after CPR in Japanese big-eared rabbit. Methods Sixty Japanese big-
eared white rabbits were randomly divided into normal control group, model group, Rhubarb extract group, hypothermia
treatment group, and Rhubarb extract combined with hypothermia treatment group, with 10 rabbits in each group. The
other 10 spares. The rabbit cardio arrest model was replicated by percutaneous electrical stimulation of myocardium to
induce ventricular fibrillation (VF), and CPR was performed in time after 6 minutes of cardiac arrest according to the
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Utstein style strictly. After effective resuscitation, the hypothermia treatment group and Rhubarb extract combined with
the hypothermia treatment group were immediately protected by the thermostat, and the temperature was maintained
at 33-36°C . The rabbits in normal control group, the model group, and the hypothermia treatment group were given
10 mL-kg'+d™" gavage of 0.9% sodium chloride solution. The Rhubarb extract group, Rhubarb extract combined
with hypothermia treatment group were given 5 mL-kg'+d™" Rhubarb extract gavage pretreatment. After effective
resuscitation, basic life support treatment was continued, 2 hours later, the rabbits were sacrificed and the brain tissue
were taken. Pro-inflammatory factors including tumor necrosis factor- & (TNF- ) and interleukin-6 (IL-6) and also with
anti-inflammatory factors interleukin-4 (IL-4) and transforming growth factor- 3 1 (TGF- 3 1) were measured by enzyme
linked immunosorbent assay (ELISA), Western blotting test was used to determine the expression of leukotriene pathway
correlation factors 5-lipoxygenase (5-LOX) and cysteinyl leukotriene receptor (CysLT1, CysLT2). Results Compared
with the normal control group, the content of TNF-a, IL-6 and protein expression of 5-LOX, CysLT1 and CysLT2
in the model group were significantly increased |[TNF-a (ug/L): 355.704+42.67 vs. 197.99 £55.78, 1L-6 (ug/L):
196.80+54.38 vs. 90.06+30.33, 5-LOX/GAPDH: 0.84+0.02 vs. 0.32+0.02, CysLTI/GAPDH: 0.91+0.02 vs.
0.194+0.02, CysLT2/GAPDH: 0.90+0.02 vs. 0.32+0.02, all P < 0.05], while the content of [L.-4 and TGF-3 1 were
significantly reduced [IL-4 (ug/L): 6.12+1.72 vs. 17.11£2.90, TGF-B 1 (ug/L): 101.52+27.10 vs. 220.85 £ 59.80,
both P < 0.05]. Compared with the model group, the content TNF- o, IL-6 and protein expression of 5-LOX, CysLT1 and
CysLT2 in Rhubarb extract group, hypothermia treatment group, Rhubarb extract combined with hypothermia treatment
group were significantly reduced [TNF-a (ug/L): 238.60 £47.69, 251.53 £51.77, 223.58 +32.85 vs. 355.70 +42.67,
I1-6 (ug/L): 104.72+£28.50, 121.46+£36.02, 138.27+£34.27 vs. 196.80%+54.38, 5-LOX/GAPDH: 0.63£0.02,
0.55%0.04, 0.44 £0.02 vs. 0.84 £0.02, CysLT1/GAPDH: 0.53 £0.02, 0.60 £ 0.02, 0.32 +0.02 vs. 0.91 £0.02, CysL.T2/
GAPDH: 0.53£0.02, 0.60+0.02, 0.45+0.02 vs. 0.90£0.02, all P < 0.05], while the content of I1.-4 and TGF- 1
were significantly increased [IL-4 (ug/L): 7.85+2.42, 7.69+2.32, 11.86+2.87 vs. 6.12+1.72, TGF-B 1 (ug/L):
201.75£55.91, 200.07 £46.8, 218.62+51.25 vs. 101.52£27.10, all P < 0.05]. There were no significant differences
in the content of TNF-a, IL-6, IL-4, TGF-B 1, expression of CysLT1 and CysLT2 in Rhubarb extract, hypothermia
treatment group and Rhubarb extract combined with hypothermia treatment group. The expression of 5-LOX protein was
more affected in the Rhubarb extract combined with hypothermia treatment group, than that of the Rhubarb extract group
and the hypothermia treatment group. Conclusion Both Rhubarb extract and hypothermia brain protective therapy
could reduce the content of TNF- o, IL-4 and protein expression of 5-LOX, CysLT1 and CysLT2 in the brain tissues
after rabbit CPR, and the protective effects were similar, but the combination of them could not enhance this effect. This
effect of Rhubarb extract with cryogenic brain protection may be related to the inhibitory inflammatory response mediated
by the 5-LOX leukotriene receptor pathway correlative factors.
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O TR R ™ RO SUE , © L HT 4
BRYERE AR SR, RO R
15 4 HE B2 20 ~ 140/10 J5 N, ER [, AR4EBEST
VPR S e 2 24 41.8/10 7 NP L Bl O A R
(cardiopulmonary resuscitation, CPR) 7 A& 14 A Wr 7k
29 25% ~ 40% (LGRS B A e CPR R A &
TEMIK 2 (return of spontaneous circulation, ROSC )[ 3 ]o
{H ROSC JG 115 55% ~ 71% ) 3% I R AE T,
H BB T i S L A S AT Ry A 0, S A A 3t
BR 7 R FLR AT R A e SR E R
ABEH AR BT , KRR 055 25 G IE R
AT AR LR AR R . ABF ST
SRR AL IO e CPR A il 202U 4% PR i 38
Vi T - a (tumor necrosis factor- o , TNF-a ). [
A A Z -6 (interleukin-6, TL-6) FIHL AT 114,
A4 KN T - B (transforming growth factor-3 1,
TGF-B 1) LA K 14 i =475 38 6 AH OG- 5- Jg 44k
i ( 5-lipoxygenase, 5-LOX) ik K1 52, 383

KEAERORO 2 CPR J i 47 1l BELR L] o

1 #R5HE

1.1 FEGRH SANES . TNF-o (116, 1L-4 . TGF-B 1
o R G (VIS A R A R A R 5 2 bk
ZUE I = 45 324K (cysteinyl leukotriene receptor,
CysLT1 . CysLT2) i35 & (3 [E Abcam 23 F] ), 5-LOX
G (EE CST AR ; REHBOR (g AR
YIRHEEBRA 7] ); HX-200 sh¥A B HL (S
IR R AN R AT PR F] ) 5 BL-420S A= HLAESE 50
F4: (g R A PR A ) 5 ZLJ-2000 #Y =
A (KRBT A R A .

1.2 SEEG sl K g 4l . 1R PR (B A H A K HE
Hf 60 5, liiderh B 2 & 4 LR s b 4
it S A KAIE S : 42815900000089., % B HL AL 7
FE N B 43 TE R HRZH | BRI | K AR UK
2] AR AR BRA | KB AR ORI & A IR AL A
B 10 Ko U5 10 R rfa R BRI 7E =k
KEF s S5 H L SPEF AR E G S8 PR ] 5% , 428 il
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MR (24+2) C IR (55+2) %.

1.3 BRI A S b B . Sy dl AR B 1 RS IE X IR
HARTEAT I, HoAy 4 IR 20 B g0 LA
R ZE A (ZEE) 2l PR /CPR BB, B
TRERAE  RHT 12 h 258K, T4 M E- Sk 3%
B EE % 1 mLokg™ - d™ BRIEE Bh 40, K PR e BE AL )
K A G T BMAE [ 52 , T8 5B FIE e A 45 e .
H AR H H R IR IE H U R K2 4~ 6 cm,
By B IR AT RE RS R HX-200 Zh 0T
WML CRSE X Sy 2 T PR | I 2 A48 %8 25 IR /miin . IR
AR EE 0.60, 31 < HE 15 ~20 mLekg ' +d™) 5 FEI 4>
BTG Beva sl ik OT /8 & sl k48, FFER (20 ~
25 U/kg) 0487, A7 il 38 2o & e fig s 5 BL-4208
HWIHLRE SIS R G, BoR SKIIE 1D S8l ki
G5 R FNEF IR IR 5 FR0 PRI | ISP ARUS AR g%
30 min CFREH) T8 501G ), 23 0 28 B 22 20 AR
FSh SR AL ZE AP (BE 5 0.5 em) S5 28 52 ik
M DR R AR R SR AR 150 WO E )y )
HEEF 2 emo BEFE 50 V ELHLE AT, LR PR
T, BAVRRECIE] K 100 ms, B T8 1 ms, R
50 Hz, BRI A 5 mA OBl 5 A5
YR 2 ming XTGBT & O PR A5 2 I
SR WS IR Gk 52 ) 0o ELG A2 Bl ik
Wi >30 mmHg (1mmHg=~0.133 kPa) ¥, 75 5 i
G A IR AL S ANET 7 B, 3 min S5 LA 1 mA 3353
HEL A, U ERL SR 2 7 mA (AN REIS SO R
SRR H OISR 6 min
J5 A% S B Utstein B KT CPR R F g4
IEH A THE R, 3 AR A 160 ~ 200 YK /min, CPR
AHRbR SO H I ELIE R QRS JEHE, Al fik &2 B
8 K B k48 2h 5 F- 34 3 ik K T 60 mmHg DAL,
CPR #¥££ 15 min R, WEAASET,

1.4 Sh¥ bk« IE G IR AL AR | W AR TR
A BRI 25T 0.9% FEALENE W 10 mL-kg™ - d ™
5 B AR U A AT R ORI A AR I
A FRZH N 25 5 mL-kg - d™ REFEBORMEE . W
IR Ak F 2 DL R K A B R A AR T Ak 33 4 7
CPR T 57 BN 45 T 3R AOR 7 S 30, B A 5
1E 33 ~36%C,

1.5 KR SO - B ARG Akt A
A EE, 2 h ISR SE S BUI AL 20, Y25 T -80°C VK
FeH

1.5.1 R H B B e 52 W B L 5% (enzyme linked

immunosorbent assay, ELISA ) £ I 45 20 fixg 2H 23 4 4iF
febr it BOE KL, 24T b AR R 59K, B
OHCEIEW L R ] ELISA #3220 TNF- o (116,
-4 TGF-B 1 &t A IR IGR U B 5
1.5.2 RS A B 55 (Western blotting )
M E MRZH 4 5-LOX . CysLT1 ., CysLT2 f#E 357K
F - B 100 mg K221, FH sk H iR (bicinchoninic
acid, BCA) il 85 FIVR B, L) 25 peg S H BT
B EREARRR, FRE S BT LUK O S B RS i AR
EWk B 2 h, FEILA 5-LOX ., CysLTI . CysLT2 &
3- W R H 7 Wi & (glyceraldehyde-3-phosphate
dehydrogenase, GADPH) — it (] % $t, CysLT1 .,
CysLT2 1:500 FBe, 5-LOX 1 ;500 Fike), i ik
I E IR AY Tris h 52 K (Tris buffered saline with
Tween, TBST) PERR S A — 40, FIR EHEFE 1 h,
AL &% 6 (chemilumesence substate,, ECL) 5,
FHIR, SR Image] B0 IR, IH U H S
GADPH JKFEE R R H B F R Rk .
1.6 GeitaE )y ik {f ] SPSS 27.0 e it Ak # 4 7
OIHT L AFE RS S A T R OB AR + bR
(x£s) PR, B LBER HIBRR R T 220007, 2
AR HEECR ] SNK 43 #T . P<0.05 H2ERA5E
R
2 7 R
2.1 ASARMEHL TNF- o | IL-6 S (£ 1) :
R0 20 Jilg 20 2UHE R I T TNF-« | IL-6 75 i 1 4%
IEHO A B BT, 255 A gt B L (g p<
0.05) 5 KECACHUR A | WA IR A JL2H Ko R v A UK
B A AR IR AL FEA] TNF- o | TL-6 & S W] B KT
BAIZH (1 P<0.05) 5 K8 A OB A 5 AR IR A 22
4 TNF- o | IL-6 & [ 22 e gi it s 3 (3
P>0.05) 5 KB A ORI A I TR AL BEZH TNF- o
I TL-6 55 K 8 AR BRI 2 B0 AT I Ak 32 Fh A 22 S
IRIEGET#TE L () P>0.05).

R1 BHERKALZF TNF-« . IL-6

SER (x£5)
g5 LY TNF- « 1L-6
(H) (ug/L) (pg/L)

A R 2 10 197.99 +55.78 90.06 +30.33
AR ZH 10 355.70+42.67*  196.80+54.38 %
REAEBGRAL 10 238.60+47.69"  104.72+28.50P
AR IR A B2 10 251.53+51.77°  121.46+36.02P
KIEHBOREE S b b

e — 10 223.58+32.85 138.27+34.27

T« G IE AL s, "P< 0.05 3 SHIEIZE A, PP<0.05
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22 44K 4R T4, TGF-B 1 & &7 &
(F2)  RHBTR T 1L-4 . TGF-B 1 & EEIE
R IR ZH B S AR (1 P<<0.05) 5 KEEAEIBORA . 7
AV T A P2 R R AR RO B A IR A B2 114
TGF-B 1 & B & TR () P<0.05); K
AL BUR L5 WARIR AL FR A TL-4 F TGF-B 1 & &
R 22 R TG4 L (¥ P>0.05) 5 KETAEHL
VR A VAT TR AL A 5 A 8 4 B A AT I A1 3 Ak 2
2RI TS5 X (3 P<0.05),

K2 BEAZRWMALPIL-4. TGF-B1 EELLBK (x £5)

2157 PR (H) -4 (ug/l) TGF-B 1 (pg/L)
1O R 2 10 17.11+2.90 220.85+59.80
e 10 6.12+1.72% 101.52+27.10%
PN e 10 785+242>  201.75+5591"
AR A B 10 7694232  200.07+46.83"
j‘i?;;gﬁgg 10 11.86+287"  218.62+51.25P

VE : SIE RO IRYL AR, *P<0.05 5 SEURLL L, PP<0.05

23 &4k 4 5-LOX., CysLT1. CysLT2 iy
HAFBKOP R (2 35 B 1)« BIRIZ 5-LOX FI
CysLT1. CysLT2 [ [ RIA I HEE 5 0 B4 B 8 7t
1 (3] P<0.05) 5 KRB AE BB AL L AR Tt Ak 34 28 DX
R R HEAEBOR A WARTEAC B b bra & 36
TRIKOF- 2 B A T4 (3 P<<0.05), KB A HL
A VA Y Ab BRZH 5-LOX F1 CysLT1 . CysLT2 f4
HHRIRKF LR 22 55 522 L (P>0.05) ;
KRB HEBOR A WAR AL BEAH 5-LOX £ IBR
Ief AV R B 50 K i A% TR0 2L R IV AV L Ak B8R 21
(¥ P<0.05),

R3 HEASLMAL 5-LOX. CysLT1. CysLT2 HJ

BERAREKFELE (x£5)

A R S-LOX &R CysLTI & CysLM2 &EH

(H) (5-LOX/GADPH) (CysLT1/GADPH) (CysLT2/GADPH)
E U IR 10 0.32+0.02 0.19£0.02 0.32+0.02
il 10 0.84+002° 091+0.02°  0.90+0.02°
KEREOEA 10 0.63+002” 053+002"  053+002"
TARELIA 10 05540047 060+0.02>  0.60+002"
k;gzﬁgg 10 044002 0324002 045+0.02

V- IR X IR AR, 2P<0.05 ; SR ks, PP<0.05;
St AR LA, CP<0.05 3 5 AR IR AREIZE 145, TP < 0.05

GO P R4 e e
CysLT1 i N —
CysLT2 mmss [  —
5-LOX i D e—

L

GAPDH S
1 BHAHMALH CysLT1. CysLT2. 5-LOX HIE EFRK R

3 %W

W% CPR SORRYHEA, ik [ 580 1 BRI e
ROSC Uik 40% ~ 60% , [HHEFH & HBEFRAL 10%
ZeAt s EANELGEA RS B A AR, B
FIK ROCS Ji th BN R85 13 1 2 B e
) (multiple organ failure, MOF ), i 2 SR E L
T2 AR R ¥ A A £ A, AR T 4R
BE AR R EGR R, 2 1 HIh R EE = AR A
mz—

H RS TR ZF AR 2 5 1 I
IR, 5 2 4% B DI g 5 A% 25 & fF (multiple organ
dysfunction syndrome, MODS ) Fll 4= By 58 iE LW 25
{IE (systemic inflammatory response syndrome, SIRS)
A AR Z AL | S AE 52N Ko S AR A A 7 e e
FE AR TNF- o 2 F ik B 40 0 90 1 730
RAE L BIE AR Fo TNF- o BEHCRT A B B2 54k 42
i S R A b 2 TR SRR T Y Ik LA
iy S HABAE 5 [R5~ BRI , S BT S - %
Pl S R RE N TR S BUAN AT R
RESCI . “PRAT A RAEME R 05 S5 ERY &
s R R EEAEN . CPR A, AR B A%
240 0[] 4300 TL-6, TL-6 /A2 R 4 N 7, 5
TNF- o — 38 2% 1M S0 B A% e 5 1 B (nuclear
factor-kB, NF-xB), J& 50 & i S 07 , 325 J52 Hiki 240 il ¢
7, N5 FIRANA IR T AR SR v,
ZHA AR A T TNF- o 5 10-6 Y9 B 14 5, i oKk
HAEBURAL TNF- o F11L-6 W R 48R KT
AEIE It ] S AE B L A B BE N ik 1) 4 i 4 e
(o KRB AC ORI & WA IR A BRL2H il TNF- o 3 —
AR, PR R BT AC ORI & (IR AL BT Y CPR
P ik s P 3 B B RAE T . 5 TNF- o AN[F]
YR A PR B AR O 20 BT A 2, KA
BURER A AR AL FEZ 1L-6 %A Won it —2
frm ], AL A Rt — AR

TESERE SN A 14 R I AR e 8 vy 25 oAl
BL, BLAe R TR 2Bl Thes , R s B 2 2 IE Ry
H Y, B LR — A0 0 I &
AN TN TL-4, TGR-B 177, CPR Ji7, {2 % A
TRERENL, PUAR AT WAl , 2 e & / BT A+
P A s A I RAE AR R /i
98 DRI BB 2 A7, 2o T 953 03 ) S e R 221
ARG B HTR T 1L-4, TGF-B 1 BIEH
XFIRZEL B R . 4R T R BTACIOR AL FR S , e ¢
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DRt B S 0, B 2 IR I S T o, (AR R / Bt
G RF I A A5 N8 M, WIS T CPR AR A4 i 5
fio BEAM, WFFEFEIA , FHANAE =0 R AR N T2
YERE I 4%, S 22 SR AE S N7 110 ) 308 45 , 7 e ot
S/ PRI R R R B O AR s P
RIZH 5-LOX LA M CysLT1, CysLT2 By kK
Py A2 35 A B

A S UESE I R ARIR G YT PTG CPR 5
FIRIIRE, I ] AR Hk B R
AR BEE R, WARIRIRTT I F RO AN B3, A S
HORA R 70, ARSI g AR R, R AR IR
IRITA B TR CPR 5 M5 450 H 0 A1 38 Ak B
A KA BB AR B 1 5 3 o ol R 3R
B

A A A 3] A BF 9 L UE S, K AR U T
Ao 35 G 04 B 455 /CPR 5236 3 ) ik 20 21 9 42
TR B (neuron-specificenolase, NSE ) Fll
S100 B 2R R B AKF, BA A [H
i XF CPR 5 il K B 4 8V A R0 7 L, E L
PRHLHN A0 B . ABFITSE R B, KA
VB KA TR P36 97 Y RERE I e CPR J5 i 2141
TNF-o | IL-4 &8 M 5-LOX E HFRikKFE, H=
HRCRAN Y H B A RE I S FVE . RS HE
AT HF CPR G Ml g, 3= ML T g 5 94
TIPE A 1 PR SR T4 P, 4101 20 =0

RAF A K
REEMRGE  FA {EH 8 LR AR 3 e
&30k

(1] WD, T2 O o i e B R RS (1), P rh g
SR | 2015, 22 (3): 330-333. DOI: 10.3969/j.issn.1008—
9691.2015.03.027.

[2] Kleinman ME, Perkins GD, Bhanji F, et al. ILCOR scientific
knowledge gaps and clinical research priorities for cardiopulmonary
resuscitation and emergency cardiovascular care: a consensus
statement [J]. Circulation, 2018, 137 (22): e802-e819. DOLI:
10.1161/CIR.0000000000000561.

[3] BR4ERT , R IT A , mEZ, 55 . RIS RhO RIS 0 I A 5
BURRIREIA 2 (). PSSR AIRR | 2013, 22 (1): 28-34.
DOI: 10.3760/cma.j.issn. 1671-0282.2013.01.007.

(4] Bum, i, B35 45 T 2RI GG O IE RIS 52 9505 RAE I
N ARV [, ThE SR 2%, 2019, 39 (8): 793-797.
DOI: 10.3969/j.issn.1002-1949.2019.08.018.

(5] 55 s, a5 R BEEIUBO0 0o I &2 950 il 4
ZUNSE K& S100 8 # Ak AR 1. vh [ 2ok 2%, 2018,
38 (6): 515-518. DOI: 10.3969/j.issn.1002-1949.2018.06.012.

(6] #ui, NEH, IR, 4 KB EEORXT B CPR S5 lIE NGAL
T IL-18 IR [J]. s A fa s 2ks= 2y, 2017, 29 (10):
907-910. DOI: 10.3760/cma.j.issn.2095-4352.2017.10.009.

(7] F55, a5, 45 L R RS IO O il 52 950 e i
TNF-a J¢ 11-8 FIKAHEM [J]. G R A2 24k, 2017, 18 ()
366-368. DOI: 10.13201/j.issn.1009-5918.2017.05.011.

[ 8 ] Khan JN, Nazir SA, Singh A, et al. Relationship of myocardial strain

[11]

and markers of myocardial injury to predict segmental recovery
after acute ST-aegment—elevation myocardial infarction [J]. Cire
Cardiovasc Imaging, 2016, 9 (6): €003457. DOI: 10.1161/CIRCIMA
GING.115.003457.
Rittenberger JC, Doshi AA, Reynolds JC, et al. Postcardiac arrest
management [J]. Emerg Med Clin North Am, 2015, 33 (3): 691-712.
DOLI: 10.1016/j.emc.2015.04.011.
Huet O, Dupic L, Batteux F, et al. Postresuscitation syndrome:
potential role of hydroxyl radical-induced endothelial cell
damage [J]. Crit Care Med, 2011, 39 (7): 1712-1720. DOI: 10.1097/
CCM.0b013e3182186d42.
Roberts BW, Kilgannon JH, Chansky ME, et al. Association
between initial prescribed minute ventilation and post—resuscitation
partial pressure of arterial carbon dioxide in patients with post—
cardiac arrest syndrome [J]. Ann Intensive Care, 2014, 4 (1): 9.
DOI: 10.1186/2110-5820-4-9.
4 W MR BE e Y L0 Bl 2 TR R E NF-kB T
P65, TNF- o #9786 B AHSEPEMHT (0], h B EE 42, 2018,
56 (7): 27-30.
Pan J, Zhu JY, Kee HS, et al. A review of compression, ventilation,
defibrillation, drug treatment, and targeted temperature management
in cardiopulmonary resuscitation [J]. Chin Med J (Engl), 2015,
128 (4): 550-554. DOI: 10.4103/0366-6999.151115.
TRAT AT, w2l A, A TR T VRONS R AR AT N
VAR MEESE (7). P E PR A 2R, 2017, 24 (2):
180-183. DOI: 10.3969/j.issn.1008-9691.2017.02.019.
Halbertsma FJ, Mohns T, Bok LA, et al. Prevalence of systemic
air—embolism after prolonged cardiopulmonary resuscitation in
newborns: a pilot study [J]. Resuscitation, 2015, 93: 96-101. DOI:
10.1016/j.resuscitation.2015.06.007.
Wang DW, Lou XQ, Jiang XM, et al. Oxymatrine protects against
the effects of cardiopulmonary resuscitation via modulation of the
TGF- B 1/Smad3 signaling pathway [J]. Mol Med Rep, 2018, 17 (3):
4747-4752. DOI: 10.3892/mmr.2018.8373.
Dong GJ, Yang J, Zhao X, et al. Anisodamine hydrobromide
ameliorates cardiac damage after resuscitation [J]. Exp Ther Med,
2022, 23 (6): 422. DOI: 10.3892/etm.2022.11349.
Chang Y, Zhu J, Wang D, et al. NLRP3 inflammasome—mediated
microglial pyroptosis is critically involved in the development of
post—cardiac arrest brain injury [J]. J Neuroinflammation, 2020,
17 (1): 219. DOI: 10.1186/s12974-020-01879-1.
Topjian AA, de Caen A, Wainwright MS, et al. Pediatric post—
cardiac arrest care: a scientific statement from the American Heart
Association [J]. Circulation, 2019, 140 (6): e194-e233. DOI:
10.1161/CIR.0000000000000697.
He ZL, Tao D, Xiong JM, et al. Phosphorylation of 5-LOX: the
potential set—point of inflammation [J]. Neurochem Res, 2020,
45 (10): 2245-2257. DOI: 10.1007/s11064-020-03090-3.
Tu XK, Zhang HB, Shi SS, et al. 5-LOX inhibitor zileuton reduces
inflammatory reaction and ischemic brain damage through the
activation of PI3K/Akt signaling pathway [J]. Neurochem Res, 2016,
41 (10): 2779-2787. DOI: 10.1007/511064-016-1994-x.
Bernard SA, Gray TW, Buist MD, et al. Treatment of comatose
survivors of out—of-hospital cardiac arrest with induced
hypothermia [J]. N Engl J Med, 2002, 346 (8): 557-563. DOI:
10.1056/NEJMoa003289.
Dankiewicz J, Cronberg T, Lilja G, et al. Hypothermia versus
normothermia after out—of—hospital cardiac arrest [J]. N Engl J Med,
2021, 384 (24): 2283-2294. DOI: 10.1056/NEJM0a2100591.
FAE AR ARG Y7 5 5 T A N 5 F S
JE (0], ARG SOREE S | 2016, 28 (12): 1165-1169. DOL:
10.3760/cma.j.issn.2095-4352.2016.12.023
Dankiewicz J, Cronberg T, Lilja G, et al. Targeted hypothermia
versus targeted normothermia after out—of—hospital cardiac arrest
(TTM2): a randomized clinical trial-rationale and design [J]. Am
Heart J, 2019, 217: 23-31. DOL: 10.1016/j.ahj.2019.06.012.
XA, B R AR IR T E Ul 52 730 28 P i R FH RS (1],
BE2RLER | 2021, 27 (7): 1380-1384. DOI: 10.3969/j.issn.1006—
2084.2021.07.024.

(i H3Y = 2023-02-07)

(PTG - TSI



