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[(FE] HE AR XTOEEEE (CA) # UM IR (CPR) 50N B- "5 FIRKBEZ K (B-AR)H
A R R DD U E L . Fik R E A M (% & ] CA-CPR B8 (70 2 500,
8 min J5¥E4T CPR), FHHEBENLEL T F 0 A4 (n=8) : WALIRLA T H TG (ROSC) J& 20 min P
WARIIATT (SO S LA S0 33 SCIHFZERE 6 b X HRZEL I FHA SR K S IR IR 4E H51E (38.0 £0.5) °C, 5X56
TR R I B .0 # (HR)  SE B (MAP)., 2228 P9 L FH BT B KR (£ dp/dimax) 5 235I7E CA
A& ROSC J5 0.5, 1. 3.6 h F#AHG Bl 20 HE & (CO), I AR g ik mn Ao UPVES 25 19 1 (eTl) ZKF
T CA IS ROSC Ji& 6 h FHC kS A I 4 2 & 5 1l 5348 (LVEF ). ROSC J5 6 h ZLFE 54 Jf B HLO A ZbR A,
FHAEI 6 1t U sk — SR A Wl SO, (RT-PCR) 45U B,-AR mRNA 23k, FEREX S 2e W XSS (ELISA)
IRRAF R IAE N (AC), RBERR IR (cAMP) 22, I8 A T 62 E I iR 5G (Western Blot) Rl G B FHRBIK 37 (4
W 2 (GRK2) EEH T L, R WidIshWE 5 HR BKIERE 2T, CO. +dp/dimax Bl R, MAP JC
AR, ML Tl ACFEH TR . S5 X0 IR Hedse, AR ZH 8h% ROSC J5 0.5, 1, 3 h HR B FFHIK (K /min
142.80+ 12.83 [, 176.88+ 15.14, 115.80+ 11.48 [, 147.88+ 18.53, 112.60+7.40 [, 138.50+ 12.02, %] P<0.01),
ROSC J& 1 h #13 h CO BT (L/min : 3.97 +0.40 [t 3.02+0.32,4.00+0.11 [t 3.11 +0.59, 4 P<0.01), ROSC
J5 3 h 1 6 h +dp/dt max B .7+ [ +dp/dt max (mmHg/s) : 3402.5+612.7 1 2130.0+450.6, 3857.5+510.4 [t
2562.5+633.9 ; —dp/dt max (mmHg/s) : 2935.0+£753.2 kb 1732.5+513.6, 3520.0+563.6 kL 2510.0£554.3, ¥
P<0.05J,ROSC J& 3 h 1 6 h [fiL 3 ¢Tnl KF-B R (ug/L: 1.39 +£0.40 [t 3.24+0.78,1.46+0.35 [t 3.78 +0.93,
¥ P<0.01), MRS R, W2 ROSC J5 6 h LVEF 3% CA B i A%, AR 2E LVEF W 5 25 T-%f B2l
(0.52+0.04 £ 0.40+0.05, P<0.05). ROSC J5 6 h, WAGRAL.OMAIET B,-~AR mRNA FiKF1 AC. cAMP &
BT ([ B,—~AR mRNA (2744") . 1.18 £0.39 [ 0.55£0.17, AC (ng/L) : 197.0£10.5 [ 162.0 £ 6.3, cAMP
(nmol/L) : 1310.58 +48.82 It 891.25+64.95, ¥4 P<0.05 ), GRK2 7& [ % 15 B {1k T % B8 2H (GRK2/GAPDH :
0.45+0.05 [ 0.80+0.08, P<<0.05), £ WA Al L4 CA-CPR 3 Fn 5 O LA I G FE T , AR FHALHI
ARE 5% B-AR (G5 MK Z A X
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[Abstract] Objective To observe the effect of mild hypothermia on myocardial B —adrenergic
receptor (B —AR) signal pathway after cardiopulmonary resuscitation (CPR) in pigs with cardiac arrest (CA)
and explore the mechanism of myocardial protection. Methods Healthy male Landraces were collected
for reproducing the CA-CPR model (after 8—minute untreated ventricular fibrillation, CPR was implemented).
The animals were divided into two groups according to random number table (n = 8). In the mild hypothermia
group, the blood temperature of the animals was induced to 33 °C and maintained for 6 hours within
20 minutes after return of spontaneous circulation (ROSC) by using a hypothermia therapeutic apparatus. In the control
group, the body temperature of the animals was maintained at (38.0 = 0.5)°C with cold and warm blankets. The heart rate

(HR), mean arterial pressure (MAP), the maximum rate of increase or decrease in left rentricular pressure (+dp/dt max)
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were measured during the course of the experiment. The cardiac output (CO) was measured by heat dilution methods
before CA (baseline), and 0.5, 1, 3, 6 hours after ROSC respectively, the venous blood was collected to detect the
concentration of ¢Tnl. Left ventricular ejection fraction (LVEF) was measured with cardiac ultrasound before CA and
6 hours after ROSC. Animals were sacrificed at 6 hours after ROSC and the myocardial tissue was harvested quickly, the
mRNA expression of 3,—AR in myocardium was detected by reverse transcription—polymerase chain reaction (RT-PCR),
the contents of adenylate cyclase (AC) and cyclic adenosine monophosphate (cAMP) were detected by enzyme linked
immunosorbent assay (ELISA), the protein content of G protein—coupled receptor kinase 2 (GRK2) was detected by
Western Blot.
baseline values, CO, *dp/dt max were significantly decreased, MAP were not significantly changed, serum ¢Tnl levels

Results After successful resuscitation, the HR of both groups were significantly higher than the

were significantly increased. Compared with the control group, HR at 0.5, 1, 3 hours after ROSC were significantly
decreased in mild hypothermia group (bpm: 142.80+12.83 vs. 176.88 +15.14, 115.80+11.48 vs. 147.88 +18.53,
112.60+7.40 vs. 138.50+12.02, all P < 0.01), CO was significantly increased at 1 hours and 3 hours after ROSC
(L/min: 3.97 £0.40 vs. 3.02£0.32, 4.00£0.11 vs. 3.11£0.59, both P < 0.01), +dp/dt max at 3 hours and 6 hours was
also significantly increased after ROSC [+dp/dt max (mmHg/s): 3402.5+612.7 vs. 2130.0 £450.6, 3857.5+510.4
vs. 2562.5+633.9; —dp/di max (mmHg/s): 2935.0£753.2 vs. 1732.5+£513.6, 3520.0+563.6 vs. 2510.0 £554.3, all
P < 0.05], the cTnl was significantly decreased at 3 hours and 6 hours ather ROSC (ug/L: 1.39 £0.40 vs. 3.24 +0.78,
1.46 £0.35 vs. 3.78 £0.93, both P < 0.01). The left at 6 hours after ROSC in both groups was decreased as compared
with that before CA. The LVEF in the mild hypothermia group was higher than that in the control group (0.52 4 0.04 vs.
0.40£0.05, P < 0.05). The mRNA expression of 3,—AR, and concentrations of AC and ¢cAMP in hypothermia group
were significantly higher than those in control group [ B,~AR mRNA (27**“"): 1.18 £0.39 vs. 0.55+0.17, AC (ng/L):
197.0+10.5 vs. 162.04+6.3, cAMP (nmol/L): 1310.58 £48.82 vs. 891.25 +£64.95, all P < 0.05], GRK2 was lower than
that in the control group (GRK2/GAPDH: 0.45 +0.05 vs. 0.80 +0.08, P < 0.05). Conclusion Mild hypothermia can
reduce the degree of cardiac function injury after CPR, and its mechanism may be related to the reduction of impaired
myocardial B —AR signaling after CPR.
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B AR IR AT DUk 42 7 O S RE REAT
{EHEARBLH M A T o AR 7 Ik BE I 75
J& B-AR NS5 57 3 RG0S 1R B 2R
Y, ARBFF I ST 8 min O ELFER () 2
CA JERERL, AR & 8 5 0L B-AR {55
M PR S
1 #R5HE
1.1 SCI B Wy . S0 00 fa B AE K (8, R
(30+2) ke, HINARE LB E PO RO, R
FIAREr 12 h, 7] [ koK.

1.2 CA-CPR I RIHI 40 . LA TS ok iA s £
0.5 mg/kg 75 FIRIEsh W, 3% J% T LY 2 60 e Jpk 1 5
8mg kg« b HERERREE. K ShANEMY [ 2 T FA
f L, A& EA 6.5F U SFE TR, BTSN
()25 [E] BCHE 4038 <+ ) S REE A (SIMVA+PSV) 5
2, B 32F: (PS) 10 emH,0 (1 emH,0=0.098 kPa),
W R (Fi0,) 021, 31t (VT) 10 ~ 15 mL/kg,
AR 12 ~ 18 YK /min, VW SR I VT fifi
ISR AR 23 TR (P CO, ) 4EFFAE 35 ~ 45 mmHg
(1 mmHg=0.133 kPa ), £ J¢ J5 i 420 i W4, WD i
RSB HIE (ECG), SF 8545 E AT I 20 N 3k
FAAAF 5 28 B S IR kit 5 A 000 8 2 ik 4,
AR WS- 25 B ik (MAP) AR IR ;5 %5 Tey
T BRI CE AT K, RS AR, T
RS 30 min, IL R B PIR A RE T B IERK T

Y8 LA 1 o e L b A 3 A 020 ok 7 4
AT EE R o b ol AR 19 2 i 2 3 P AR A
S, ol FH £ 3 B %) S1S2 (300/200 ms) B,
PEE K 8 1 ML, 10 ms B KA T O E TS
I, RN Zh YIS B SRR, ECG Rl
FWPIE . FHFEEBURZ 8 min (55 BRI a1 11 HL
B ) J5 45 T CPR, Hh & s 5@ o 302 2,
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6 i A R 100 YR /min, $45 TG 55 Ry 5040 o 2
HIE AR 14, 2 min J&5 25 T BRESOB RN 150 J H
PR 1 U, AnSRA SR s R 2= B, 4k 42 CPR 2 min
Je {8 R BLTe] % 200 T PR 45 T B B, 1 & B
ROSC. ROSC #5 & : MAP=60 mmHg 3§ £2 10 min.
15 min JG# 8 H EEIRIARIKE , WA 2 HET
1.3 Zrd B b3 ¥ 52 0 D ) Sl 4 B AL A
R AR A A A, AR 8 Ko AR
20 A WA IR VA Y7 AL AE ROSC J& 20 min P94 I i
W3R 33 °C,IF4ERF 6 h s 72 WAR IS 3 5 4k R510)
[6], FFELLA T AR IREE 0.2 mg - kg™« h™ B - shW1 8
HEAUER S X HE 4 00 FH v SR sh i IR TR 4 15 7
(38.0+0.5) °C. I I3 dk SE ML <, S50
[ % B 2 WA 15

ARSI o B YA BT EAR A S B bR
1.4 KIUFE bR KOk
1.4.1 I sh Sy 200 - 4300 T CA Hii A1 ROSC J&
0.5. 1. 3.6 h, S EFE ML (HR ), MAP;
D BN R SERZ A%, 2R BL-420F A9
HLRESL I8 R Go il /2 22 N R T B8 B die R
( +dp/dt max) ; FHFHR BRI SO ML (CO ).
1.4.2  1ECHUNESEE I T(Tnl) KA - HLES
ROV bR EY, BRI 21
100 LamlF CA BRI ROSC J5 0.5, 1. 3. 6 h H%i
P K I, S FH AQTO0 FLEX B3 43 B S RS ) 45 S
PR FREY) ¢Tnl Ko
1.4.3 OB PO « RS SER UE
(4900 I 75 B UTERAE L 433 T CA HifAT ROSC J 6 h
fifi = A BB O R 75 A, 7 MO BIGEL RIS A2 =
S (LVER), & 3 YA .
144 JUGsk - A EEE OV (RT-PCR) Kl AL
202 B,—~AR mRNA ik R0 FZH 2T A ot as
Ja i TRIzol #EHUE RNA,IE RNA Rk S4fE,
FG 5 eDNA, REEACF T #7520 E i PCR
Ni. B—AR ZI¥H AN AEMEA (L) A FRA
B A 195 °C TAEE 3 min, 95 °C AEME S s,
56 C KK 10 s, 72 °C & 25 s, J52F 39 IR, 3-
R H I I U (GAPDH) /E AN S B 2742 3k
ARG NELIOE TSN OE S =
1.4.5 Ry W B S: (ELISA) A i.co LA g h
R TR IR AL (AC), ARBEIR IR 1T (cAMP) 7K F - il
0 WU VAW, 850 Ja B T W, 4% ELISA i
& (VR IE A MR AT B 1) 8 BH 4525 T A

M AC . cAMP 7K,

1.4.6 5 H G AEENI AT (Western Blot) Kl L L
A G HE AR Z IR 2 (GRK2) 8 [ #&55 : B
H—80 C UK O ML LY 100 mg, WA I 20K
AR, T B4 IE T 4 °CTF B30 30 min, B4 uL W,
BCA BEE M E . 10% + bedtiimin - BN
I T HE B I FL Tk (SDS—-PAGE), J: i, &S IR K 5% 4
W54 1 h; 5 —30 GRK2(GRK2/3 44 , 3 [ millpore
7y Hl, 1:1000), GAPDH(1:1000) 45 &, 4 C #%
PRIEH 13 h, Y s In A Z 90 (1:5000), & IR E
Uh, Vel ; BRWS5ERR 1B, 55K 556 H
200 ul, B2, LLHMEA SHNSMRKEM ER
NG = Eooryiigs

1.5 Soit=fAb#e . R SPSS 21.0 AT 5124
AT TR ORI LI R £ ARifE 2 (R +s) R, 411]
TR PR ) T b FH B PR 28 T 25 0 A, L[] L
R LSD—1 K636, P<0.05 H2ERA G4 X,
2 & R

2.1 MM sh 2 (R 1) - s RAPIRAS T I
12T bR 22 S g E L. W4 ROSC J5 HR
B LR A B TF 5, COL = dp/dimax 2B T
(¥1P<0.05). SXFHEAT He A, AR 40 ROSC )5 0.5 h
HR BB S F#A%, ROSC J5 1 h A1 3 h CO B W75,
ROSC J& 3 h F1 6 h +dp/dimax B B T+ &5 (¥ P<
0.05). MiZH MAP ¥ JCHl 224k (35 P>0.05).

2.2 IMLE ¢Tnl (2 1) : W4 oTnl SERH{E 22 55 o5
8 L (P>0.05), PiZl ROSCJ50.5.1.3.6h
M3 e Tnl KPS L RlE B2 F 5 (3 P<0.05),
VAR ROSC Ji& 3 h Fi1 6 h ¢Tnl 7KFHIHH A%
TXHRA (3 P<0.01),

23 DM (E2): HI4] LVEF R E2Z 5L
GiitsE L (P>0.05). 5 CA HIEL#, 4] ROSC
J& 6 h LVEF 270 & F#AI% (3 P<0.01), {H WA IR 41
ROSC J&i LVEF 4% B4 BH &2 T (P<<0.05).

24 DMJLHZ B,-AR mRNA %3k (3 3) : ROSC J&
6 h, WAKUEZH B,~AR mRNA 23k B i 5 T % A 2H
(P<0.05),

25 D HLAH 2 AC, cAMP & 12 (3 3) : ROSC Ji7
6 h, WARIR AL AC. cAMP 7 535 B 5 i T % HR 21
(¥ P<0.05),

2.6 LS GRK2 HEHFKIL (R 35 K 1) : ROSC
Ji 6 h, AR 2H GRK2 4 2k B AR T X% it 20
(P<0.05),
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* 1 T{RERTTXT CA-CPR % ROSC 5 i 31 /1 #3854 FAM07E cTnl BIZZME (x £5)

4131 e %R ‘ HR. MAP C(). +dp/dt max —dp/dt max cTnl
(H) (¥X /min) (mmHg) (L/min) (mmHg/s) (mmHg/s) (pg/L)

X B4 CA i 8 128.13+ 9.76 124.50+18.75 4.42+035  4800.0+5783  4460.0+4852  0.05+0.01
ROSC J5705h 8 176.88+15.14*  109.88+12.89 3.71+0.56* 3440.0+468.7" 2652.5+449.0" 0.40+0.117
ROSCJG 1h 8 147.88+18.53%  116.88+1547 3.02+0.32 24725+520.0° 2100.0+430.6" 0.67+0.207
ROSC J&i 3 h 8 138.50 +12.02 113.13+13.08  3.11+0.59* 2130.0+450.6* 1732.5+513.6% 3.24+0.78%
ROSC J5 6 h 8 127.88 +15.30 121.38+1538 3.58+047% 2562.5+633.9" 2510.0+5543" 3.78+0.93*

AR CA RS 8 125.40 + 14.64 11520+13.03  4.54+0.35 4740.0+557.4  4470.0+296.3  0.04+0.01
ROSC 5 05h 8 142.80+12.83?  109.80+10.33 3.60+0.33% 3735.0+529.1* 2730.0+821.2% 0.72+0.24°
ROSC Ji 1h 8 11580+ 11487 114.00+1259 3974040 3287.5+510.5% 2460.0+410.9° 1.46+0.17%
ROSC J5 3 h 8 112.60+ 740" 11660+ 740 4.00+0.112" 3402.5+612.7% 2935.0+753.2% 1.39+0.40
ROSC J5 6 h 8 11820+ 8.41 111.60+1536  4.07+0.31% 3857.5+5104% 3520.0+563.6% 1.46+0.35%

1 : CA-CPR SIS — Dl F5 . ROSC i A HAGAKE , HR 03, MAP S8k, CO AtHEilia:, +dp/dimax HAEZE N IE
ETbE R R AHR, oTnl O WUILES 11 15 1 mmHg=0.133 kPa ; 5441 CA BT HLAE, *P<0.05 5 150 B2 Rt , PP < 0.01, °P<0.05

MFET=", I, CA B ROSC I A2 IR
LM H b, e T B R B — A it R A UE =2 90 5

*x2 TREEFXT CA-CPR ¥ ROSC |5

LVEF B0 (x <)

21 Z_jg*gf& LI = A E DIREVR 2 RN R AT R
=l CA Fi ROSC J5 6 h RS, S e Hp S -
X HR 2 8 0.70 +0.04 0.40+0.05% ‘E,'ﬁﬁﬁ FLIES: "IETE‘E@&;{?E M CARH R
A R4 8 0.69+0.03 0.52+0.04 INE A INRE A RO, H 2010 438 FEL.OAE

1« CA-CPR A0 IRES — DR 95, ROSC S B EIEAIKE
LVEF A2 2 S MA4 SAR CATTHLALS , *P<0.01; S5 X T R Hh AL
bp<0.05

*x3 T{REBTFTXT CA-CPR ¥ ROSC /5 6 h

DALABEES B,~AR mRNA RiEH1 AC.cAMP &2
X GRK2 EBRIZRIRM (x +5)

i SR B-AR @RNA AC &t cAMP & GRK2/
(R) (2% (ng/L) (nmol/L) GAPDH
XiF R 8 0.55+0.17 1620+ 63  891.25+64.95 0.80+0.08
WALHEA 8 1.184+0.39% 197.0£10.5% 1310.58 +48.82%0.45+0.05*

¥ : CA-CPR AU HEREE - D& 95, ROSC i H EIHHIRE
Bi-AR N B\- B LIRERAEZIA, AC HIEH R LET, cAMP 3R
BB M, GRK2 2 G 2 IRRIK Z ARG 2, GAPDH 2f 3-8 1R 1
TR 0BG 5 S5 X IR LR, *P<<0.05

AR5y
X 2 T

CA-CPR IR — Ol TR, ROSC i H EIEFMKE , GRK2
G 2 IHBICSZ RN 2, GAPDH & 3— B R H vl i &

1 HEA R ENE LS (Western Blot ) £
CA-CPR % ROSC J& 6 h .0 JJLZHZ! GRK2 B Kk

3 3 i

JUE AR CPR 2105 1 50 Z4F B H AT it 2
B AR IS (OHCA ) 38 J2 B N R 15 (THCA ),
B BTSRRI O T RE R A
CA B 7] ROSC J5 AR BEAEIG B i) F 2R 2
— B 25 60% ~ 709% 1) ROSC 8 Z AT 1ERH) 72 h

A7 4

P2 (AHA) CPR 38 B3 A 60K AR T 1A 7 7 M B2l
e Bk B IR TSR 2 — 1 HATE
ARG 3 R 4 4 ) AL A B B, T X
Uk, A BT 5% 45 SR 3 B, 1 AR T i m X
CA JF L INBEA MR SR R A S
HHLAR NI ZEEL, INEEE ML RS RIERGE A
MABIR R G TR A ™ AHFSE Pl 4 8 min
W% ROSC J5 i 33 °C 1 AR IR IG T, 4 1F H
X} CPR J L IIRERYSZ I, 45 W7k, ROSC /5 €O,
+ dp/dt max PRI WAL, 360] CPR J5.0
it A A2 451 ; ROSC J5 AR IR 4L CO . + dp/dt max
AH S 3 0 BB AL, 6B IR TR YT Rl IR R 98 A 1
D IIREREAT X e O NUEA R ER L X S5
Hsu 257 VR Yu 252V RIS 5 — 38,

B-AR 155 FEAE O NEA A ET AR vh K15 E
FOCHEEMER, DI B-AR 2O IEAS R
P23 R R R AZ AR, DAL B-AR. B,-AR.
Bs-AR 3 ' B-AR, Hiih & i 2 1°h B,-AR, Y
B,—AR B BN FIPTE J5 2 TS AC, ff cAMP 7K -
AN, cAMP #E—L0% 8 1 A (PKA), PKA
b5 5 1 T U2 1 A2 8% 25 11 (PLB ). 22 e mdiaz
R (RYR2). L- 7055 3 38 45 1) s 1 £k, ol UL 09 114
Ca®" [ 58800, N TS A LA i o ae . 0
UL R B Ca® 94 T REFE O LS AT — WA i A K
ORISR AR R, CPR O LAN
LR F B B-AR %5 BEFEAK, AC. cAMP & & T F%,
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WESE T CPR JG O IEH— W] B i sk 8 5k 2 AR 15
SR AR RN, TR B,-AR
mRNA ZIEFAC, cAMP 5 7306 HEZH B B 48
FEACIRIA YT 80 T2 B0 U B-AR 1555
S I

GRK2 XFRH B - B LR EAEZIRMES 1, &
FEJHTT B-AR 5 Sl i b R ¥ THE W S AIEH .
GRK2 AL 20 U 3 U O LA B Se
A SN Qe 5 R 0 s % O [ e e E LN E RN -
W LS AR Z T8N B-AR TR L
SEARA R [HE, GRK2 it Fis sk
O WU B-AR % B9/ D FER A7 32 R i i, 75
AR ik e A%, HETT PR I RERETE 77, GRK2
AEFs B RR 1L B-AR, IS B R, 1%
— WP 45 A E PR A RA S S 36 AR IR 52 T
W42 A, Santulli 25120 % 90 2 k0 IR BE H 350
WLARAE R GRK2 7K B S A, O LB AL / P vE 43
)5 B GRK2 ik kA Al O diaedk 2, JF H
RERS B TG . — W TR bRk as L5 1
O IR AFFE 3B, Tl I R s ] CRK2 2635,
A LA k3 e S I RE T AE G0 Sy im0
B4 K AT BE A« GRK2 5% 4LJE 1 G 1 AY
By MM (GRy) 454 2 — & o s, i
il ST 1 AR 5 S PN 71 B2 S v i R AL, A
HMHEAYS B-AR M4 A, REZIKE G EH
fif G, T B IE G 25 I AR VE T, B 2 800
fE B-AR FHEABEL . ABFSE Bow, AR E 4]
GRK2 Fik %t HE 20 I (2 F B, R W AR IR 3697 7T
PLid ot FEIE GRK2 3Rk, (i H X B-AR Hy M
BRI 9], S T ek A2 05 ) DI B R

g5 L AR R B, AR YA YT AR 755
O IR s, HHLH AT B8 S50 I8 5 O L B-AR
T I SZ A O, TR IR RIB YT 08 R 2R A
TSR T BRI
SE Tk
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o
- 1EE - 1FE - wmE
A

AHERAARFEIREPXRIGEREE

IR (cardiac arrest, CA) ZaVEREL B A ZESAE (acute respiratory distress syndrome, ARDS)

B PN U 3RS (in-hospital cardiac arrest, IHCA ) H FAHEIKEE (restoration of spontaneous circulation, ROSC)

e AR {52 (Out—nf—hospital cardiac arrest, OHCA ) S L SR BRI IR R S 1T

INIIEEDIN (cardiopulmonary resuscitation, CPR)
A VEihi 05 (acute lung injury, ALI)

A kR (acute kidney injury, AKI)
HLHEIE S, (mechanical ventilation, MV )
AATEE( oxygenation index, PaO,/Fi0,)
KB H 4 (aquaporin 4, AQP4)

A5 ANF45 (traumatic brain injury, TBI)

B #4H PR AK (B—type natriuretic peptide, BNP)
W8 37 (enteral nutrition, EN)

41 E 5% (parenteral nutrition, PN)

/N RNA-1 (microRNA , miR-1)

/N4 RNA (small interfering RNA, siRNA )
2R K DNA (mitochondrial DNA, mtDNA )
fig Z 4 (lipopolysaccharide , LPS)
2= 5T 1153 4X (left ventricular ejection fraction, LVEF)

(acute physiology and chronic health evaluation 11 , APACHE 1I )
Richmond 3} — HHEFHE (Richmond agitation—sedation score, RASS)
FEPLHF -

VL% R D fiE

(Glasgow—Pittsburgh cerebral performance categories, CPC)
JEB 1F JE3# <, (non—invasive positive pressure ventilation, NIPPV )
PR AR I3

(partial pressure of end—tidal carbon dioxide, Py,CO,)

JS AR AR Dol A2 755 (active abdominal compression—decompression
cardiopulmonary resuscitation, AACD-CPR)

AT ST At (3

(mitogen—activated protein kinase kinase, MEK )

AR AME SR 15 4 (extracellular regulated protein kinases, ERK)
MR R 1E AL 3 1 ( AMP activated protein kinase, AMPK)
FHEHEFHEH -10 (interferon—inducible protein—10, IP-10)
HIENNSRIGITE 5 / HE 2 F) (intensive care unit, ICU)



