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[WE] BH Hsiar—84s i (ACMP) & b ¥ 25 R AR BRE A8 -3 (caspase-3) K-F LA
BA b & — 8B P &G R A MR (DEACMP) 8% R, Fik &I 2015451 A—2018 3 AL XKFMBE
FElCi& 89 ACMP &4 119 BI4E % ACMP 21, RIHiRce4E B & B4 50 B4 A T R4 ; ARAERETY 90 d DEACMP i&:%:}t
¥ ACMP 28 % 94 DEACMP T4 31 4] Aoy 20 88 4], ik ACMP 20, *FRE4H% 9K fo i caspase-3 K-F; 2%
ACMP 28 % F N b A2 A ik & & (GCS) 34, ofeiF caspase-3 K-F 5 ACMP % F NFRE GCS 34 ) o9 48 5% &
KA Pearson 48K 547 ; HeA DEACMP E.405 @& 40 % 3 16 R 4, DEACMP #9300 B £ 547 R0 % B 4 Logistic
B2 55 4% ROC ¥ & A3 fo i caspase—3 /KT 3 DEACMP % # 69 FAmM1i, Z5R  ACMP 416 & caspase-3 /K
P& TArRa (P<0.01) . ACMP 2L EFAILH GCS 4 A (9.6 1.5) 45 Pearson AR AT LR B7, ACMP &4
13 caspase—3 K- H5ANIRE GCS 4 2 i A8k (r=-0.360, P<0.01) . DEACMP Z20 % % F#b K TAHA O R, 5k
BPR) . AEfik CO BRI K TAR R4, NI GCS K TAA LA, MAEREEF, foF caspase-3 KT & TAA
B2 (P<0.05) ; FLEH F G AKRIEE (BML) | SEABTHNE, ShEL AR, WBRALERELRRR
A4S (ALT) | RARBEASAH (AST) | AFR (BUN) | ALBMEF (CK) | MUBR SR T8 (CK-MB)
Wi, ZFRAFTFENL (P>0.05) o % BF Logistic @A 54 R 24, #/k CO BFHE [ OR=2.260, 95%CI (1.188,
4.301) ). ANFBBE GCS #4 [ OR=0.653, 95%CI (0.445, 0.958 ) ) & fnif caspase-3 /K-F [ OR=1.858, 95%CI ( 1.163,
2. 970) ] & DEACMP #93: 3%"m B % (P<0.01) , ROC W& B, i caspase—3 /K-FFAM DEACMP % #gwh &5 F

% (AUC) 4 0.761 [95%CI (0.657, 0.865) ), JAMBTAA 30.0 ng/L, RHE. HFHELHNA 77.4%. 72.7%,
%i’k\, ACMP % % fn 3% caspase—3 K- B % B kI DEACMP & fo 3% caspase—3 KFZTFAAE,; oiF caspase—3 7K
F5 ACMP &4 Bikf2 A0 X, £ DEACMP #95¥aBR%, #F DEACMP &4 A A — & FMHr{h,
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[ Abstract] Objective To analyze the change and relation to delayed encephalopathy after acute carbon monoxide
poisoning ( DEACMP ) of serum cysteine aspartic proteinase 3 ( caspase—-3) level in patients with acute carbon monoxide
poisoning ( ACMP ) . Methods A total of 119 patients with ACMP were selected as ACMP group in the Affiliated Hospital of
Yan’ an University from January 2015 to March 2018, meanwhile 50 healthy volunteers admitted to this hospital for physical
examination were selected as control group; all of the 119 patients with ACMP were divided into DEACMP subgroup and recovery
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subgroup according to the incidence of DEACMP within 90 days after follow—up. Serum caspase—3 level was compared between
ACMP group and control group; GCS score at admission in patients with ACMP was recorded, moreover correlation between
serum caspase—3 level and GCS score at admission in patients with ACMP was analyzed by Pearson correlation analysis; clinical
data were compared between DEACMP subgroup and recovery subgroup, and influencing factors of DEACMP patients were
analyzed by multivariate Logistic regression analysis, moreover ROC curve was drawn to evaluate the predictive value of serum
caspase—3 level on DEACMP patients. Results Serum caspase—3 level in ACMP group was statistically significantly higher
than that in control group ( P<0.01) .GCS score at admission in patients with ACMP was (9.6+1.5) ; Pearson correlation
analysis results showed that, serum caspase—3 level was negatively correlated GCS score at admission in patients with ACMP
(r=-0.360, P<0.01) .Age in DEACMP subgroup was statistically significantly older than that in recovery subgroup, duration
of coma and CO exposure in DEACMP subgroup was statistically significantly longer than that in recovery subgroup, GCS score
at admission in DEACMP subgroup was statistically significantly lower than that in recovery subgroup, incidence of intracranial
disease and serum caspase—3 level in DEACMP subgroup were statistically significantly higher than those in recovery subgroup
(P<0.05) ; there was no statistically significant difference in male ratio, BMI, duration of hyperbaric oxygen therapy,
incidence of hypertension or diabetes mellitus, ALT, AST, BUN, CK or CK-MB between two groups ( P>0.05) .Multivariate
Logistic regression analysis results showed that, duration of CO exposure [ OR=2.260, 95%CI (1.188, 4.301) ), GCS
score at admission [ OR=0.653, 95%CI ( 0.445, 0.958 ) ] and serum caspase—3 level [ OR=1.858, 95%CI (1.163, 2.970) )
were independent influencing factors of DEACMP patients ( P<0.01 ) .ROC curve showed that, AUC, the optimum critical
value, sensitivity and specificity of serum caspase-3 level in predicting DEACMP patients was 0.761 [ 95%CI( 0.657, 0.865) ],
30.0 ng/L., 77.4% and 72.7%, respectively. Conclusion Serum caspase-3 level significantly elevated in patient with ACMP,
moreover serum caspase—3 level is higher in patients complicated with DEACMP compared to that in patients with recovery;
serum caspase—3 level is significantly correlated with the severity of coma in patients with ACMP, and it is one of independent
influencing factors of DEACMP in patients with ACMP, which has predictive value on DEACMP in patients with ACMP to some
extent.
[ Key words]  Carbon monoxide poisoning; Delayed encephalopathy after acute carbon monoxide poisoning;
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Z vk — E ki b 2 (acute carbon monoxide poisoning,
ACMP) J& HHTIlR R B3 Wb R 2 —, CO 5L N
MR AIE T 0,, P A KR CO Tl AR L /Y.
Zoan B LU L BRI, G IR 2 U0 R L R SR PR TS A2
J12%, DI ACMP mJHRGE IS A W) A B bt 0. ik — Ak
W EE SRR A PERSE (delayed encephalopathy after acute carbon
monoxide poisoning, DEACMP ) $§ ACMP & # Zad “fRMHEIR
W 5RO DL SR Ay 2 I PR R I 0 Bl 2K A
WMo BFFERWT, ACMP J5IRZHZH5 1) & DEACMP 541 g -
FHE ) R R A AR I -3 (caspase=3) J&
WHEA R T EE N T2 SR, ACMP R
KBS caspase~3 IR FHIRIEIN 5 FATHFIERM,
e 100, A5 S o £B L AL caspase—3 KB B FH i, EL AL
caspase—3 7K - 5551 ™ FE AR FE 2 DI AH O S T RS
e, AW BIEWELIMNIE caspase-3 7E ACMP 35 PRIk
Feqg S, RIS DEACMP IR, BURELNT .

1 #EREFEE

1.1 DEACMP ZWitiif  ACMP (&2 “IYEAANT J5%
R, RIUWERRERE . KT R HER R SRS
RINRERERFEERER

1.2 —BEWER BEHC 2015 4F 1 H—2018 4F 3 4% R # I
J& = BEHIR B 119 6] ACMP (B EAE R ACMP 4L, HfE (B
RINLIFSTFFM) 7 iy ACMP BWikRE, WAbRHE: (1)

=18 %5 (2) HEEEARERTAI< 48 ho HEBRARHE: (1)
FEBEARIZET - & (2) GBI ETIREA 4 SR & (3)
G CBMHRE ARG P s (4) 3T 34 o B Bk
MR RIEWMRIFNRT#;  (5) iR M. ACMP 4
R 5400, 465 15l 4EIE 28~73 %, FIIAEIA(48.0 £ 12.6)
% PEHURI A R R B 50 BME Xt BB 4, Horh 5 25 4],
225 il AREHS 30~68 %, FRIAEE (47.6+13.0) &, JiiR
PR 90 d DEACMP & AME L ACMP 24182435 DEACMP
4 31 {5 A 2H 88 . ACMP £H kot il 20 A2 ik 3 1k )
( x7=0.302 ) AFHE( 1=0.177 )ELER , 25 R IEGe 43 X( P>0.05),
LA ATt . A 28 48 28 4 I i IR o PR 2R AR B 2 B 42
Kttt , B 2l AR F s s -2 B s &4

1.3 IfiL¥ caspase-3 /K VAl ACMP [ 35 . XI5+
ABER H G RFARKE 2 H IE =R 4R 25 I8 AN # Bk 3 ml,
3 000 v/min .0 5 min (B0ER 4.0 em) , HECEEROTE
T =80 CUKH TIRIERA ;R BRI S e MBS ( ELISA )
K 524835 L7 caspase—3 7KAF-, ELAARSRVE 4 i B & (1
AR TRARA ) B BH#T,

1.4 WELHEFR (1) i ACMP 41, Xf MR 4H 52 ik 3% i v
caspase-3 /K. (2) RAMEHITE Bk E# (Glasgow Coma
Scale, GCS) TF#r ACMP B FH W™ ER . (3) W
DEACMP W4, A4l A IRIRTORE, G %
PRBHEEL (BMI) | BrkitiE] . Bzl CO WHE] . R ATARY I
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B ABERF GCS PF4r . AIFAE CELdEE R . HiIR0 . miN
P ) . I ERAAERR (IR AR AN (ALT) |
REFRAFEAME(AST) L IREA(BUN ) | ILER S ( CK ) |
WL R) TR (CK-MB) | caspase-3] .

1.5 Hi#05ik SR SPSS 19.0 Giit2# kA TR ab
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o ML caspase—3 JKE-E DEACMP 2l ~7 520 X 22 ( P<0.01,
W#3) .

%2 DEACMP 2P F Ay AL B (E
Table 2 Variable assignment of influencing factors of DEACMP

FEA BRI (T2s) F05, 410 BRI Lk s
MSTREA K50 AFFE IER A0 =R M (P, AR SEIE

Pys) o, A ELESK FH Mann—Whitney U K565 180088 43 Py ] SEE

MR x K056 1k caspase—3 /K15 ACMP 3 GCS 14 Hefh CO IR S e

[T AR A A 53T R FH Pearson AHICA34T; DEACMP 5200 R % 4 AR GCS Wy M fE

PR HIZ 4 % Logistic [MUT54; 20 ROC 2k LA L BT %0, A=l
caspase—3 7K X DEACMP &5 BN (B, DA P<0.05 2 caspase—3 <30.0 ng/L=0, >30.0 ng/L.=1
A FE L. DEACMP Je=0, 47 =1

2 R

2.1  ACMP 25 Fl %} HR 20 1fL 5 caspase—3 /K- FL 8 ACMP £H
BT caspase—3 JK R (27.5+56) ng/L., =T R
411 (16.1£4.8) ng/L, 22 5% A 481t % & X (1=12.568,

%3 DEACMP SN E R ZNZE Logistic [175304r
Table 3 Multivariate Logistic regression analysis on influencing factors of

DEACMP

i B SE Wald y > fii OR (95%CI ) P

P<00L) . $fik CO i 0815 0328 6173 2,260 (1.188, 4.301) 0.01

22 ACMP LR L caspase=3 K5 ABEIT GCS PEAMAH ABEI GCSTER 0426 0.195 4761 0.653 (0.445, 0958)  0.002
KAEAHT ACMP 21 ABE GCSE4 N (9.6+ 1.5) 43 ;

caspase-3 0620 0239 6712 1.858 (1.163, 2970)  0.007

Pearson AH G0 M 45 3R W on, ACMP B3 L1 caspase—3 K-
EABERT GCS W42 A (r=-0.360, P<0.01) .

2.3 DEACMP V41 5% Ar i 4 5B F Ik PR VOB LA DEACMP
WA B H SR TR, kim0t co ma K T
Pe@Al, ABERT GCS IR PR MW AL, /il g & AE
MG caspase-3 K- TRANA, EZRAGITFEXL
(P<0.05) ; PI4LEE BRG], BMI, &EEIRITHE,
i IR & AR R BB DR & A= % & ALT. AST. BUN. CK.
CK-MB [b#:, ZRIEGI#=EL (P>0.05, WFE1) .

24 ZNE Logistic AT KR 1 HAG T2 R0
JHZE, DEACMP ARG (AAEMENE2) [TZHE
Logistic [MIIF43#H7, Z5HW7n, Hfih CO B, APBLR; GCS 3T

2.5 ROC Higk ROC £ B /R, 17 caspase-3 7K - 751 Il
DEACMP f#EITZE F A (AUC) 4 0.761 (95%CI (0.657,
0.865) ), FAEMMWIE A 30.0 ng/L, REUE . $F1E0H
71.4% ., 72.7%, WK 1,
3 itig

KBB4 R O ZF S AN 122 5 DEACMP %
A, % B, MICHIUE %5 '8 BF9E 36 W, ACMP 36T 3% 04 il
VT W S LA XA AN T4 . Caspase K
R — A T AN P Ak R R R, FE SN
BRI TR, T caspase—3 R K AR WA

R 1 DEACMP 2052 0 2 A I PREORY L
Table 1 Comparison of clinical data between DEACMP subgroup and recovery subgroup

13 ik Htk R BMI (xzxs, Bk fih COMIT]  SIRAIRITI  ABER GCSIF ML
(n (%) ) (x=s, %) kg/m®) (x+s, h) (x+s, h) 0] (x=s, d) 2 (xxs, 7)) (n (%) ]
DEACMP W4 31  12(38.7) 532137 242446 36.8+11.6 15239 15158 78+17 5(16.1)
P4l 88 42 (47.7) 462119 23.8+3.5 30.1£9.4 94+32 164 +5.1 102+15 8 (9.1)
K GET A 0.752° 2.710 0.488 3.189 8.198 1.149 7.427 1.167°
P{H 0.386 0.008 0.627 0.002 <0.01 0.253 <0.01 0.280
213 BE R FRNPEE ALT (x+s, AST (x+s, BUN (xxs, CK (xzs, CK-MB caspase-3 [ M (P,
(n (%)) (n(%)) U/L) U/L) mmol/L ) U/L) (x+s, UL) Pys) , ng/l
DEACMP WA 3 (9.7) 8 (258) 38+ 10 40+ 12 72+1.4 116 +30 235 32.5 (30.0, 34.5)
e 6 (6.8) 9 (10.2) 37+9 38+ 11 73+1.0 120 +27 23+4 26.8 (23.6, 30.8)
K ge i wE 0.268" 4.544" 0.536 0.882 0.552 0.760 0.681 4311"
P{H 0.605 0.033 0.593 0.380 0.582 0.449 0.497 <0.01

T: BMI= (R84, CCS=hiliar Bk, ALT= WRAMEILIEHM, AST= RARAMEFLIHM, BUN= JREA, CK= WM, CK-
MB= LR AT L, caspase—3= K PL4IR K& HTRE M -3, DEACMP= A2 Likh 35 R R VEREG; 0 x> H, " Huld, XBIR5%
THEER A
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Figure 1 ROC curve for serum caspase-3 level in predicting DEACMP

patients

PR R, PRI TSI R N A0, I caspase-3 7K
- A — 5 R S LR A AR 0 L RS O kg
RW], ACMP KB I 2 2R 40 it caspase—3 K P-4 1E & ik 2H
ZUMMIIA AN TOFIGHI 45 1 76 40 MO MK 3% o 2 9,
S caspase—3 S0 5 AT I Ik /0 PR ik CO T S B30 0 140
M H, 70 caspase-3 T BES 5 ACMP J5 it it #2. H
Hi, ACMP 2l ¥ B 8 5 35 LT caspase—3 7K V-2 A6 15 1 fif
ARAE . RS TR, R LB B S R L
b caspase—3 A E R = E (13 caspase—3 TR 5 955 155 ™
AR R UG, B H HE0 ACMP £ 3 I 7 caspase-3
I AT REAFAEAIES SR . AL SR R, ACMP & 17
caspase—3 KT P XTI, Hof g caspase—3 KI5 ACMP
BE AR GCS W R AAHIC, 584 SCHRpA PRSI (1 Hir A 41
W, ¥ R PR K CO 5 IMETR 1455 S B 2L i 4
T AR T T

W 9% % W, & B ACEM f # DEACMP % 74 R %
10%~30%, B ACMP [ # J % A 3278 ik 50% Lh b1,
ACMP &35 “RMEG A i A —, Ho/b e, aT
SERYTRIAERR , HE 0BG RE X DEACMP BIBHIA T T T,
P, F4& DEACMP R IIFIfE AR H AT ACMP T YR,
TMRAIR S DEACMP B Z S tILi 25 A T AT i
K T LIRS E R R, DEACMP BALRZHZN Bax |
Bel-2, Bad, Fas. FasL 25 17N 7 &AW @ 7k = "0,
AR E/R, DEACMP WAL A LY caspase-3 /K- T
e, HE LT caspase—3 7KF-J& DEACMP ()i 37 52 1
R, IS T FE DEACMP 05 i HAT JCHEEH .
GiAh, ARBFTRA R SR, Befih CO BFE] . ABER GCS PE4MIR
JE DEACMP (307 5EmR K 3R o BRAEMFIR R IWT, AR08 | rhag e |
BRI I] . WA CO e B2 Ko LI g i 48016 Y7 I (] & DEACMP

(SRR T, AR R S AR, AT AL
7, IMLYE caspase-3 KT ACMP 35 DEACMP () AUC A
0.761 (95%CI (0.657, 0.865) ), /NI caspase-3 /KF
%I DEACMP fE#% HAT— @ B e, (HAE R TAE T3
S PGl CO I R] SR ABERT GCS 437 P 1 Ho A g b7 LA
Pt e AR

22 IR, ACMP B 3 i 3 caspase—3 K- BT =
H # # DEACMP & IfL 1 caspase-3 7K/ T fr &, L7
caspase-3 /KF- 5 ACMP B & Bk FE A1 5C, J& DEACMP f)
PALFM R, X DEACMP 8% HA— @& B R (HADE
FeIE/ AR B BIESE , GERENIBAATE R R Ry, S5
SRS 2 KA BRI — e, Hak, &
# CO PR MIJFAREWI 64, ELARE ACMP (85 & 2t
L caspase-3 KFHEATENZSHEI, AL T & ABER H i =

B HUPRASHEA TR, OB N CO HhEE BIREASISUAR S IR AE
FE5, ATRER 45 RIE B o

AT X 2R, BAFHATLFHME S BT, B

BHX, AL FERA T, BEEE; 2. DA AT
WM, I S RLERSI L M RARA Rt LFH
JRF A B F AL

AL TA H bR,
SE 3k
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