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[Abstract]  Objective To determine the dynamic change in serum levels of activin A (ACTA ) and C-reaction
protein  (CRP) in patients with brain injury, and to investigate its significance. Methods A prospective study was
conducted. A total of 57 adult patients with brain injury occurring within 24 hours admitted to intensive care unit (ICU)
of the First Affiliated Hospital of Zhengzhou University from August 2012 to June 2013 were enrolled. The patients were
allocated into three groups according to their Glasgow coma scale (GCS) as follows: minor brain injury (GCS 13-15,
n=17), moderate brain injury (GCS 9-12, n=18), heavy brain injury (GCS 3-8, n=22). The clinical and related
laboratory data (reflecting the function of liver, kidney, lung, blood coagulability etc.) were recorded after ICU
admission. At the same time, venous samples were collected on the day 1, 2, 3, 5, 7 after ICU admission for
determination of ACTA with enzyme linked immunosorbent assay (ELISA) and CRP with fluorescence immunoassay
technology. The correlation between ACTA and CRP was analyzed by linear correlation. The receiver operating
characteristic (ROC) curve was plotted to analyze the accuracy of ACTA and CRP as a prognostic indicator in brain
injury. Fifteen healthy persons were enrolled as the control group. Results The serum levels of ACTA and CRP in
patients with minor, moderate and heavy brain injury were significantly higher than those in healthy control group
(ACTA (pg/L): 23.96 +3.55, 42.06 +5.67, 52.32 +4.46 vs. 13.66 =2.45, all P<0.01; CRP (mg/L): 14.12 +
2.45, 23.05 +2.85, 30.93 +2.35 vs. 3.42 £ 2.25, all P<0.01). As the patients' condition worsening, levels of ACTA
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and CRP tended to elevate (all P<<0.01). Levels of ACTA and CRP in minor, moderate and heavy brain injury groups
were increased after ICU admission. On day 3, levels of serum ACTA and CRP reached the peak values [ACTA (wg/L):
30.62 +2.54, 51.35 +2.55, 60.52 +2.55; CRP (mg/L): 18.62 +2.64, 30.35 +2.25, 37.52 £2.55), and then they
lowered gradually. In minor and moderate brain injury groups, the levels of ACTA and CRP were slowly descending, and
on day 7, they maintained at a lower level [ACTA (pg/L): 13.68 +2.54, 37.74 +2.55; CRP (mg/L): 6.68 +2.44,
19.74 +2.55]. On the contrary, the levels of ACTA and CRP in heavy brain injury group persistently maintained at a
high level on day 7 [ACTA: (42.32 £2.54) pg/l,, CRP: (33.32 £2.56) mg/L]. There were significant differences in
ACTA and CRP among different degrees of brain injury groups (all P<<0.01). There was a positive correlation between
ACTA and CRP (r=0.958, P=0.007). ROC curve analysis showed that the sensitivity for brain injury prediction was
93.3% for ACTA with specificity 95.0%, area under ROC curve (AUC) 0.843, and the sensitivity for CRP was 89.1%
with specificity 68.2% , AUC 0.723. Conclusions

strongly correlated with the severity of the injury. Furthermore, ACTA is more sensitive than CRP in detecting early brain

Serum levels of ACTA and CRP in patients with brain injury are

injury. Therefore, ACTA is a specific factor for detecting brain injury.

[Key words] Brain injury; Activin A;

AR, IR AT A R TR, ok
SR RERLEI R A, TS BV . B AT 2
W 2 EREE CT/MRI 52824k | ™ R
53 (1SS ) Ml 2P AR B2 5508 P BRI 4 R 4
(APACHE )43, ¥ Johe S I I PRS00 % 484
I R R M 1 A A 2 ML, 5538 A PR AG:
DUFEBRFH TS Ab P AR E s S KT, ik A5
JoNEE, #IEE A(Activin A,ACTA) /8 T4k
KT -B(TCF-B) M I 1) —Fh Z D) RE L KA
SR, T 1986 AE4E 4 B Ralifl , e pIat g £
i) T HAE MG & B KA s h e . A2 3h
Yy SG FB , ACTA 78 B 468 45 KRB 2l 40 vp %58
B, BN H A 28 0T R A 0 AVE B A AR
FHBI, A 38 i 3h A5G 0 AS ) 8 i 47 s o
ACTA .C— N 1 (CRP) K IR HE AR S
Wt AR R, A I A e B AR
PRI, HET R ACTA B PR 3R LS I0 A 3
1 &N5HE
L1 i 9 - ok I HTRE RO 58 07 2%, LA 2012 4F
8 A3 2013 45 6 H AAEBM =50 — M 2= B &
i AR ERE MR B (ICU) 7 d AL Ay it 3 6
57 (4 CT/MRI B2 WE R4, LARI 15
5] it JRE ARG 3 Ry kot R . AR Sl A 7 30 B B R
53 (GCS )R i 47 58 o3 A8 BE (13 ~ 15 43 )
(9~1274) HEREE(3 ~8 43)3 o HEBRLA T MBI %
I 24 h Ja ABEE s B IR IR s 36 S i A
ERMIE 1B B IR iR <18 B K

ARWFRAF A 2B, TR B2
B IAIT T B RRRE R B A R
1.2 SRR bR i SR B I A A IR AR (AL 5 AL L IF
WEABE WO LR ), ARSI L R 5 Th e L sh ik
M5 BE M DI RESEHEbR, RIEFPFAG GCS. 2 T

C—reactive protein ;

Hydrocephalus;  Immunization factor

BFEAICU J5 1.2.3.5.7 d Kkl 3 mL, M
FRENPTEERIPUEE 2 h B DBUNLTE, & -70 CHR
17, JEr 15— FH ARG I o SR FH TR G 28 W o
(ELISA) K1 iM% ACTA 7K, 357 &5 ey a7 3L A
ERHEA MR A AR RSO0 T 08 ki
D CRP 7K, 1500 6 i [ 3 v e w4 4L

1.3 Siitefubs. R SPSS 19.0 Giit 5wtk
PEAL TR, TR AR + i 22 (x = ) 3R, P
SEREATI B A ¢ K56, 241 ml LB O 2553
Mr, ZiB) W5 He 3 LSD #5536 ; ACTA 5 CRP A9AH
KR ELA T A2 0E TAERE 26
(ROC h£k), 20T ACTA 5 CRP Tl i 451 4 4 ik
71;P<0.05 hZERAGH R .

2 % R

2.1 BEGRXTGR— s - 57 1 EB A v Pk 42 B
LM 15 B AR 19 ~ 75 2,14 (43.6 £6.5) % 34
ICU B8] 7 ~36 d, FH1(13.5 +4.3) d. A [E)FEE i
5520 5 e ot FR AR (ICU N3 25 ) AR |
PR AR R R L 22 R B TSR E L
(¥ P>0.05), A7 Hebk.

22 it s ACTA 5 CRP K (£ 1): A
[ P B i A5 41 ACTA .CRP 7K V- 347 BH (5 v Tt B
Xt HRZH () P<0.01); H ACTA .CRP 7K B £ 29
AR EE R TG =, v R B R TR A
W B T R4 (3 P<0.01),

2.3 AN[RIFREE it 7 B3 1% ACTA .CRP ZKF-1Y
AR (3R 2) A% b AR A A
ACTA .CRP /K-F-3432 8 85,3 d 3k &, J B T~
W ; v B 20 4% Bsf ] 25 ACTA \CRP 7K -] i 25 T2 i
M, EHEEHA R THEA Y P<0.01);5
4 7 d i} ACTA .CRP ¥R 28R M 4L 7 d
B4R AR R KT o



rRAE G T A B BE A 2013 4E 11 J145 25 %5 11 ] Chin Crit Care Med, November 2013, Vol.25,No.11

© 683 -

R (RBENS BRLE FIAS [ N 10
17 ACTA .CRP /KA (R £ )

kil % ACTA(ug/L) CRP(mg/L.)
TR IRZH (1) 15 13.66 +2.45 3421225
BRERHAGA(2) 17 23.96 +3.55 14.12 £2.45
PR R AL(3) 18 42.06 +5.67 23.05+2.85
R GAL(4) 22 52.32 +4.46 30.93£2.35

(1):(2)
(1):(3)
(1) :(4)
(2):(3)

t= 9.591,P=0.001
1=26.796, P=0.001
t=38.084, P=0.000
t=17.654,P=0.001
(2):(4) 1=28.969, P=0.001
(3):(4) 1=10.649, P=0.001

t=17.168, P=0.001
t=31.915,P=0.001
t=46.697,, P=0.000
t=15.008, P=0.001
t=29.588, P=0.001
t=14.092, P=0.001

100

= 60f
]
& 40
—— ACTA
—— CRP
20 H BHLL
0 1 1 1 1 1
0 20 40 60 80 100

1—HE57E (%)
1 ACTA HEGEZE A,CRP Hy C- WK,

1 : ACTA HITHZ A,CRP Ky C— W [

24 ACTA 5 CRP fAHRME (K 1) LR R H 240
FEMEAHTEE R N, i 45 HR o L ACTA 5 CRP
TK-E B B E A G (1=0.958, P=0.007 ) .

IS

y=0.594 7x—0.622 9
R*=0.958 4

a
5200
E
o, 15
>
© n=57
10 - r=0.958
P=0.007
5L
0 1 1 1 ]
20 30 40 50 60
ACTA (pg/L)

HACTA NG ZE A,CRP 2l C- N EH
1 Wi ACTA 5 CRP AR DCIE M

2.5 fxifi s E ACTA 5 CRP ) ROC Hik 43 #r
(FE2): ACTA 500 1 453 43 1) BURRE Sy 93.3% ,
SEEH 95.0% ,ROC 4 F HIFL(AUC)H 0.843,
1M CRP 000 i 453 47 ) SRRy 89.1%, R 7 JEh
68.2% ,AUC 4 0.723,

ROC Mk A3z i8# TAREHIE £
2 57 BUGHG R IS ACTA Rl CRP K9 ROC 128437

3 it 8

AR, R T A F = 2s BA VA A B i A5
FAE NN, BN AR TR i, R
e, A A g i A R4 A5 R 2R T o i 1
R E B E T N SHB R 2PN — IR
B, S M 20 B R MR R 0 A 2 TR 2R A ik
P A R AR b AR R 52 B A, B0
Z(ACT)2JE T TCF-B MR GL , N EAT 2
() A A T R F 3R . EUESE ACT A HH
R J5 S A 1) ACTA(BABA) . ACTB(BBBB)
IR BRAIRH RS ACTAB (BABB)3 FHIER 67,
Hort ACTA (4 FRVE FHECHA RN ATz, Lk
AR Z R M T AN N 7o ACT FE B AR 1
TEA M E PRGN, TR SERE R
HRKA 28 RGN TOAENE AR S SR A AN Z i 48
B0, H AT BT (]S 4 i s &2 5005 SR ACTA
ALY T A R B e L R PR i 453 473 (HIB D) ) [ 4
WFSRUESE , ACT I8 2 5 T AR TR SR B SOR (A b 28
JCIAAR PR, 2 A PSR S, B AR R Uk I,

2 RNIREIFRE RS B A BEE AN EI ]2 05 ACTA (CRP K- 8h5 248k (x £ 5)
g ACTA(pg/L) CRP(mg/L)
e 1d 24d 3d 54d 74d 1d 24d 3d 5d 7d

BEE4(1) 17
FEH(2) 18
HEEA(3) 22

FA& 404.707 511.521 580.663 604.517
P& 0.001 0.001 0.001 0.001
(1) :(2) 11l 21.442 28.885 32.492 22.493
PAE 0.001 0.001 0.001 0.001
(1) :(3) 4 41.963 44.885 47.487 48.960
P1E 0.001 0.001 0.000 0.000
(2):(3) t{H 19.820 16.144 15.055 27.050
PAE 0.001 0.001 0.000 0.000

22.54+2.56 25.85+2.52 30.62+2.54 27.12+2.55 13.68 +2.54 13.54 £2.46 14.85+2.72 18.62+2.64 14.12+2.55 6.68 +2.44
3548 +2.53 4431 +2.58 51.35+2.55 41.43+2.5237.74 +2.55 18.48 £2.33 27.31 +2.28 30.35+2.25 2443 +2.72 19.74 +2.55
46.72£2.49 54.16 £2.55 60.52 +2.55 57.86 £2.55 42.32 +2.54 25.72 +2.59 34.16 +2.55 37.52 +2.55 32.86 +2.35 33.32 + 2.56

580.469 102.546 244.449 239.398 222.643 458.580
0.001 0.001 0.001 0.001 0.001 0.001
37.765 8.000 19.778 18.881 10.310 20.678
0.001 0.001 0.001 0.001 0.001 0.001
45.551 19.987 31.058 30.826 18.400 42.740
0.001 0.001 0.000 0.001 0.001 0.000
7.530 12.281 11.389 12.089 8.430 22.522
0.001 0.001 0.001 0.001 0.001 0.001

1 ACTA HFTEE A,CRP 2 C- RV H



+ 684 - RS G T A RE S 2013 4 11 45 25 %55 11 ] Chin Crit Care Med, November 2013, Vol.25,No.11

BT B 0% ACTA TERNZHZUh ik, HkiR
Yili ACTA AL
3.1 ARREIFLEM G ACTA Fik R A A
5T R A ELISA #6004 B . D455 ACTA 7K-F
FESET () NI AR T, BT R e g RRak
P PR D0 155 7™ B, T B 2% , 150 ACTA 7]
VE R — TR Wil 45 e 155 i Pa b, AR A e S bt
JE I B W T ATLAAR KT 3 44 SR ) I S5 S g o (D
P A ML ACTA AKOF- I 3 = T BT I, B
5iE S IEADE . B R e ACTA 7KSF-RP
AT AR Ak TR L3 d ik, 5%
FEAL 7 d B AT I RO F 2 7 d B4
B KO, $8 ACTA ZKSEASE Al 7E— R R
T MR 3 ) P B AR DRI 8 e Bh A R A
i B MG ACTA KT i i B FNRESE RS (8], ml g
SR WO I e AR KBS, XHE SRR E A2
BYEK, HHEIRIRATE A B G IR 728kt
oM
3.2 fixdifn i E ACTA Rk hnaT ge L HEM1EH] «
MACTA HHUR G, ReA M Hil I 43 J PR et /
PHRETE SO B RAE RV . @ n] S e Sk isf
AN B FL 00, A3 B 7 1 AU PR 2t 5 s vz T
ALY A B E Y MR fE , A 3 RN il
2 K P 2 B R P R I A VR ), PR T R R A R
THFE 20, Na*—K*—ATP BEXTEN & 11055 12 it Jin
T 7 b 15T ACTA ] il 40 L 25 1 ik e, ELAS
o A R i K e (O RAT e AR AE FE T 0 i
PR M2 MBI N A R RE, Wbt
VI IR DT e 5 W IS 0 RS P AR g 1 e
G&nl_ e E g R H T ULAESEA S5
B, Z IR TTAR IS ARG (R HE R 2 2L 1
U8 @iE AR E A Ca2 MR L Fh P04 AT PER
FEPR R 2T 7] Bl i 53 il 100 A2 2, o336 ik I 97
L IR AR R M o2 OB 2 A AR R R 4
LR BT AR JAE  ACTA 455 B OB, 5
ACTA M E AR, JLRIJE b an iy & 8 i, I
TEMZE U R Th RGP ER @, @it iz
TCRE RS IS 524K ActR TT A K AEFEIEENE
TR 1) R R A FE 2

CRP E—FhBE S5 I RERH C ZHHE N E &Y
A 2P AR s v B, 1930 42 H Tillett A1 Francis?
B AR LU0 SR S DL, sk ak T
FEAEXIHUAR ) B TR RN >, (H - CRP & BHE
FMBS PR R , ELIG ARG ZS SRz Z2 R 25, PR e -

ANBEAE R RAEFNLH LU0 403 1 e S AR )

ATHSE R IN, Mdbi 03 835 &5 CRP AT AR [R) R
JERITH R, 3 d IRUEMA , B S50 TE R B S EAHOC, B
B, L v A A W 5 SR R R R
HEEZH 7 d B RTRE R ARAKOE A 7 d BT 4ERELE
B MBS AT Re R A Ol )5
PUARAE T REBCIRAS, RN B 7 EL 20 B T i A%
SR —kB(NF-kB) B 5 #E AN, G s 2 Fh
MR 7RI AE A R, G0 A A R -6 (1L-6) i
JARHEIH F —o(TNF—o0) 55 9 35 R 5, AT 38 2ot 4
WL NAT 5 5% IR R O E RV R, 7 A DT Rk
CRP>2, Gy 4N TEWUARR Y T, BISIARE FPLs
PR DL MR R S B80E , 2 5155 CRP G
B, @M T CRP 3 (<24 h) B, it
Pt , Wi MUY A 3R AB 52 RSN A 254 ) T,
I I BT i , CRP KPR R R, IRz ik 2
B . HE R OES, TR R
FE, a7 P gfe I | 9 RE SN S5 il v 5288 CRP
IFFEE R ek, il — E AR R = 17K

RS IE 7~ ACTA F1 CRP ZZ A7 1E B 2 1)
O, BRI 03)5 N5 ACTA ZKSF-FHE T g5
CRP £ X, {H CRP E R IR LR A S AEFR B , Hi
FIGIRIATT A Ty i 0 28 K ik ] 2 () A ]
HAURME PR 2E . AR BN, ACTA I U
PE RR SRS CRP & (BT AE LU IR 3

SO K 2R, SR FH 22l RFEAHIESY , A4St 5 o
WA IT 4%

g L RTIR, M RS I ACTA /KT
FERT I B PN T 5, bt 45 P B o, KOs, ml
FH T VF0 453 45 28 3 g 7™ R B i fs . IR,
ACTA FIAE Ay R A S0 i 4 1) A b, IR AT AR
S FE 5405 I LA S B AL BEAR AL B —TTHT FE A
S 3k

(1] RN, T 2%, 5K EE. 4 884 IR Mk 45 45 CT 45 L BH M g o
FERE 2 1Y Logistic 1810443477 rf [ £ T 2k = 2%, 2011,

23:613-615.

(2] Zemd, THEBE, ToF, 45, w0 Lr 28 i i A KRR 2 20807 25
A, caspase=3 FiKIIBFSE. ThABRI 2 BB % 42 75 ,2008,7: 262
266,272.

[3] WuDD,Lai M, Hughes PE, et al. Expression of the activin axis and
neuronal rescue effects of recombinant activin A following
hypoxic—ischemic brain injury in the infant rat. Brain Res,
1999,835:369-378.

[4] FH, 900, s, 45 TR UNGRL 00 45 0Tt i i S L R
TR i R AR, 2002, 14:643-645.

[5] You L, Kruse FE. Differential effect of activin A and BMP-7 on
myofibroblast differentiation and the role of the Smad signaling
pathway. Invest Ophthalmol Vis Sci,2002,43:72-81.

[6] Zhang G, Ohsawa Y, Kametaka S, et al. Regulation of FLRG



rRAE G T A B BE A 2013 4E 11 J145 25 %5 11 ] Chin Crit Care Med, November 2013, Vol.25,No.11 + 685 -

expression in rat primary astroglial cells and injured brain tissue by
transforming growth factor—beta 1 (TGF-beta 1). J Neurosci Res,
2003,72:33-45.

[7] Tsuchida K, Matsuzaki T, Yamakawa N, et al. Intracellular and
extracellular control of activin function by novel regulatory
molecules. Mol cell Endocrinol,2001,180:25-31.

[8] Funaba M, Murata T, Fujimura H, et al. Immunolocalization of type
I or type Il activin receptors in the rat brain. J Neuroendocrinol,
1997,9:105-111.

[9] Tretter YP,Hertel M,Munz B,et al. Induction of activin A is
essential for the neuroprotective action of basic fibroblast growth
factor in vivo. Nat Med,2000,6:812-815.

[10] Mukerji SS,Katsman EA,Wilber C,et al. Activin is a neuronal
survival factor that is rapidly increased after transient cerebral
ischemia and hypoxia in mice. J Cereb Blood Flow Metab,2007,
27:1161-1172.

[11] Hiibner G, Alzheimer C, Werner S. Activin:a novel player in tissue
repair processes. Histol Histopathol, 1999, 14:295-304.

(12] Z2M, A, T3, A5, I 20X AR K BB el i 1 Al 53 4%
HIBFHHE ] CHAL. e JLRHRE . 2005, 43 : 465-466.

[13] Perrone S, Bracci R, Buonocore G. New biomarkers of fetal-neonatal
hypoxic stress. Acta Paediatr Suppl,2002,91:135-138.

[14] Kim SR,Bae YH,Bae SK,et al. Visfatin enhances ICAM=1 and

VCAM-1 expression through ROS-dependent NF-kappaB

activation in endothelial cells. Biochim Biophys Acta,2008,1783:
886-895.

[15] B0, Z4fl. o Fe i O h Ve i ek . v

PHEELE A ki ,2002,9: 180-181.

[16] FEMG, 2G4, TS , 55, LA SO0 =% A58 s 58 &
L5 A B 3R S0 TS 2 I PR 5 SC. b T T ol R 2 5 S e

,2008,15:225-228.

[17] Zhong M,Tan HW,Gong HP,et al. Increased serum visfatin in

patients with metabolic syndrome and carotid atherosclerosis. Clin
Endocrinol (Oxf),2008,69:878-884.

(18] ZEoKk¥ , el A, Sk 0. 22 M 173 B oA g 38 e e C-
HEMAZ. P E2L 2R, 2010,19:1205-1208.

[19] FRFF-, ATAR L, BRARF, 25 o e s 445 A 4 oS o 8 T P i i
PRI IRBRZE. h TP PE R SS & 2okdkik . 2001, 8:236-238.

[20] TELE. TR0 (0 iRy 7R R v fa E AR R 2, 2006,
18:317-319.

[21] A, 22, FME B, 55 8 A R Bt St i PE IR R 05 0T R A
IR ST S i LR %5, 2007, 15: 157-159.

[22] WAL AR, B B AR K RUIR AN AR E T~ 5 Bl dole ot g R
?*ﬁlﬁﬁaﬁ Ak LRI 24, 1998,36:408-411.

[23] ZEu, 408, AR50, & R BUR AL PRI B I Activin A B
K ActR T A 38 A0 28 3L [l B4~ 4475, 2010, 30.626—
627.

[24] Tillett WS, Francis T. Serological reactions in pneumonia with a
non—protein somatic fraction of pneumococcus. J Exp Med, 1930,
52:561-571.

[25] Rz, BBk, ST, 45, C— SOy 2R (A AU B2 S8 Mk
FREARBEVE A3 72 50 11 AR M R o o frg s PR 28 3. el s T 5
ZORE 22,2006, 18:564.

[26] JAfGH, B, v, S B C— SN AR 5 0 i 450 fE
B [5ZR A AR G PERF ST, o Eilf@iﬁi;?&[:% ,2007,19:325-
328.

[27] Emsley HC,Smith CJ,Georgiou RF et al. A randomised phase I
study of interleukin—1 receptor antagonist in acute stroke patients.
J Neurol Neurosurg Psychiatry,2005,76:1366-1372.

[28] Hergenroeder G, Redell JB, Moore AN, et al. Identification of serum
biomarkers in brain-injured adults: potential for predicting elevated
intracranial pressure. ] Neurotrauma,2008,25:79-93.

(ke F 191:2013-09-30)
(AR SC it - ARAF)

AHERAHAEEZRER I BEIEIE(—)
2P IAEE (acute myocardial infarction, AMI)
APk EE A 1E (acute coronary syndrome, ACS)
A PERT5 15 (acute lung injury, ALL)

SRR 0 ZR AT

(acute respiratory distress syndrome , ARDS)
LB JRE LR R

(systemic inﬂammatory re%ponse syndrome, SIRS)
REEGIRAE N L5 B

(compensatory antl—lnﬂammatory response syndrome , CARS)
Z I RER AT LR G A

(multiple organ dysfunction syndrome, MODS )
Z 4B He % (multiple organ failure, MOF)
P8 PR BH ZE R

(chronic obstructive pulmonary disease, COPD)
FORE 2PEFRAR R (severe acute pancreatitis , SAP)
FORE 4P 5+ (intensive care umit, ICU)
RERENVETER BB F AR

(global registry of acute coronary events score, GRACE )
AP SRR R ST

(acute physiology and chronic health evaluation, APACHE )
212 NEHTS> (emergency internal medicine score, REMS )
FEPLIT A Bk 743 ( Glasgow coma score, GCS)

A G

FEFLTEFUS P43 ( Glasgow outcome score, GOS)

¥ B2 B W TT4) (sequential organ failure assessment, SOFA )

A7 fb 2PE AR B 22 PE ) (simplified acute physiology score, SAPS)

OIS I5( cardiopulmonary resuscitation, CPR )

e/ bR 5 (out—of—hospital cardiac arrest, OHCA )

Wi &2 s HE ] (chest compression fraction, CCF )

PALFE Ol E I3 (chest compression only cardiopulmonary
resuscitation, CC—CPR)

F B R HAA L F 7R (active compression decomptission
cardiopulmonary resuscitation, ACD-CPR)

I HBR S 101AYT (early goal-directed therapy, EGDT)

BEHLAT FE I AR5 (randomized controlled trial, RCT)

JHIEE SR HE R+ (tumor necrosis factor, TNF)

F 44 Z (interleukin, IL)

%5 55 I —kB(nuclear factor-kB, NF=kB )

C— W (C= reactive protein, CRP)

BT R 54 [ B1(high mobility group protein B1, HMGB1 )

h K L4 3 Carterial partial pressure of oxygen, Pa0,)

Sk — AR
(arterial partial pressure of carbon dioxide , PaCO,)

PR S R

(end tidal carbon dioxide partial pressure , PCO,)



