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Abstract

Objective: To explore the predictive value of arterial blood lactate level on myocardial injury in pa-
tients with acute carbon monoxide poisoning. Methods: To analyze the relationship between ar-
terial blood lactate levels and myocardial enzymes in 136 patients with acute carbon monoxide
poisoning; According to lactate level <2 mmol/L, 2~4 mmol/L and >4 mmol/L case grouping, the
numbers of patients in these three groups were 57, 42, and 37, respectively; The myocardial en-
zyme levels of patients in each group were compared. Results: With the increase of blood lactate
level, the indexes of creatine kinase, creatine kinase isoenzyme, lactate dehydrogenase and hy-
droxybutyrate dehydrogenase all showed an upward trend, and were positively correlated with
blood lactate level. Conclusion: In patients with acute carbon monoxide poisoning, arterial blood
lactate was positively correlated with various indexes of myocardial enzymes. The higher the blood
lactate level, the more severe the myocardial injury. The arterial blood lactate level has predictive
value for myocardial injury.
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1. 518

Mt —% b % vh 5 (acute carbon monoxide poisoning, ACOP) /& 4Bk # WHIh &2 —, fEUFZ H K
HBm R R, TEEERSES 5 2622 He i . — % 4kfk(carbon monoxide, CO) N TG
. Rk, BR, FrUAANATREFEZ R I IL TR CO, HEHILI AR LI, —T meta 4
Wrios, —EAiRth bR SR I 9.46% [1]. ACOP ZET:Hw, R4AIRhEMIET 8 1 fowHE . H
IGARRBVEET 2, M. k& B SR RIFET, FET2%A 1%~3%. ACOP A £ & iR & Ml & A A
Bro 15%~409%[1) E & LKA A RIS, Q=02 —PEEPHEE HIOIREA S, S0
KE S EOBWAETREA RIS, 5 G UR T8 B E A, BAARNRERRT . B
o SR S PRI T — A A R BRI K A MERR R R, (BTG o B B W R R E (2], Ak —
A B B SRR SRR Th BB, AT A SR I AL . ORI T &, oS T e — AR
B A S KM ALK T 5 OB [ [ 2k RECDE I, AP RLEE ALK S ONBEX R, RiTa
e — SRR mP 25 R Sl ikt LR X o UL A% PP AS A 12

2. BEREF&E
2.1 —fgFR
K 4E 2018 4 10 H %8 2022 4 2 ATE IR T R 2E M & B B Mol - 5F 7 B2 e B I = B s AR BE i sk
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—H kP EEE TR 2 CE AR e, REES: QYFY WZLL26838. A4 AbRifE:
1) FEar—femh EeWiadE; 2) b 24 h WABEE; 3) 28 R IMED e ki< 4T, i
SEANBKIM AR 4) NP UCR LSe35 O NUBEIR I . HEBRbRIE: 1) F#/ N T 18 %5 2) RWATEIAT
CMYUEFE SR O 77 5208 vk 0 S 300 R At 7™ SO MR s 3) A IR BRERAE . WHIRIRERAE . KE IR
BARERR TP AR S5 AR IR ThBEA 4 4) ARLalfs L AW B EXMG . FRE., —EMmb i
WikrES % . (AL PE— S ALRE TP i hRiUE) (GBZ23-2002)4R4E CO % fi s AN Eubk Sz A= i) h bk b 22 45 2
PR AARAE, S5 iR COHb ¥R S e g 51, HEBR MRS, nreWrh @tk —8 ki .
SR 136 ], e AR S BKF FLRRAKCE . DL AR

22. Bk

SVE— AR T R R L — I () SE B BN KL AR AR, Bk LR KT 45 LB Bk < 4 i
W, R IIACAS R IR ZF GM4000 I AHT A O ULEGAS A 28 9 % IRAE A FLER M IE# KF < 2.0
mmol/L, >4.0 mmol/L 7] L& SCHFLER/K T, FLER/KSFEAE 2~4 mmol/L il FUIRAS[3]. ik, FRATAR
PR IEF AT IEFRA . mAREK AR <2 mmol/L. 2~4 mmol/L > 4 mmol/L #4791 4341,
X =B EC ) 5T B, 42 1, 37 5 BEAT S ALEF VIR AR LI . BT A A 4 TR
R EEIT BRI B IR O VSRR [E A VR YT

23. GtFERE

X PR AR Shapiro-Wilk #363H 7T IESHARL, AR IESAMANTHRETEERA P M
(P25, P75)% 7. A IH LR A Kruskal-Wallis #6256, 2H [ 9 % LR A Kruskal-Wallis B [K Z ANOVA
Koo FLER-S O WL A 1 LA Spearman A M BTk TR 3. P < 0.05 AZEFA R4 Lo

3. &R

S — S T R I LR K P 43 2L B O LR K S AR A . LR SR (CK) 7E AL R < 2
mmol/L, FLE2 2~4 mmol/L, FLER >4 mmol/L =ZH A% 5354 136.0 U/L. 206.0 U/L. 474.0 U/L; L
BRI 5] THF(CK-MB)EIMLFLEL < 2 mmol/L, FAR 2~4 mmol/L, FER > 4 mmol/L =4 frh Rz N
2.48 ng/mL. 4.6 ng/mL. 11.95ng/mL; FLERMEEF(LDH)ZEMALER <2 mmol/L, FLER 2~4 mmol/L, FLE: >
4 mmol/L =4y 47 514 217.0 U/L. 220.0 U/L. 262.0 U/L; T MR ABFEIMLALER < 2 mmol/L,
FLIE 2~4 mmol/L, FLER >4 mmol/L =2t %53y 166.0 U/L. 181.0 U/L. 208.0 U/L. AJLLE i,
b MLFLRR KPR T =, LB S FEPR TR 28 s, HS5FM < 2 mmol/L 4148, CK-MB.
LDH. HBDH fEFLBAIR A 2R HE S #E L, P < 0.05. LALEEEEHR CK. CK-MB. LDH. HBDH
5B K FIFAEIEMSE, P < 0.05 (WE 1. % 2). Foh, L5328 TR #h £ (receiver operator
characteristic curve ROC 1£k), VFNBIIKIM LR KX LB = ) HIWME, SR BN, SKABRKT
Xf CK. CK-MB. LDH. HBDH [#J ROC £k N HIFA(AUC)Y) >0.6, AELFHIFFNE. (WA 1)

Table 1. Differences of myocardial enzymes between lactate groups

F* 1 FLBREELAENESR

AFEr FLER <2 (mmol/L) FLER 2~4 (mmol/L) FLER >4 (mmol/L) 2 b
" (n =57 ) (n = 42 i) (n = 37 #1)
CK (UIL) 136.0 (68.5, 970.0) 206.0 (94.7,2121.0)  474.0 (1635,1014.0) 5661  0.059
CK-MB (ng/mL) 2.48 (1.47, 11.05) 4.6 (1.7, 21.0) 11.95(3.76,27.5)°  10.044  0.007
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Continued
LDH (U/L) 217.0 (168.0, 285.5) 220.0 (175.5, 307.0) 262.0 (200.5, 326.0)" 7.799  0.020
HBDH (U/L) 166.0 (135.5, 225.5) 181.0 (136.75, 232.75) 208.0 (158.5, 246.5)" 8.742 0.013

WmLE: "5 <2 mmol/L 41481, CK-MB. LDH. HBDH 7 ABR 4 8 112 58 it ¢ & X, P <0.05,

Table 2. Correlation between lactate and myocardial enzymes

2. AEBRS OABERIREXME

FLER
/EE Ay N
HHR ZH(r) P1{H
CK 0.204 0.017
CK-MB 0.265 0.002
LDH 0.223 0.009
HBDH 0.229 0.007
CK. CK-MB. LDH. HBDH FIFLER{F1E EHI K.
;Tz AUC: 0.64 é AUC: 0.67
112 110 0.‘8 0.‘6 0f4 0f2 0?0 —0‘.2 1?2 1?0 018 0?6 0‘.4 0‘2 0?0 —(; 2
Specificity Specificity
(A) CK (B) CK-MB
% AUC: 0.62 % AUC: 0.60
1?2 1?0 OfB 0f6 0?4 0{2 010 —0‘.2 1.‘2 1?0 018 076 014 O.‘2 0?0 -0‘.2
Specificity Specificity
(C) LDH (D) HBDH

Figure 1. Predictive value of lactic acid on myocardial enzyme elevation
1. ABEXHOAEASBFRFAINE
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4. 71ig

1896 4, Haldane #&H 7 —% b h BB AR . M, 24 CO JEAMRP 540 5 A 45 & ik
AL IML41 % 1 (carboxyhemoglobin, COHb)I, SIRCHERA, XANIRZ N CO BthiR) V2 2 MR . FRAT1AE
COHb R E M, Hallb A& 2a®, SEWURNGS M EARIK, ARagadE, H
COHb KB IR S, SEULLEE, 7o, COHB R 5 A NS A I 21 8 (A fif 25 34 5 (1) 1/3600,
PR THUR N AR R RE. CO R T 5MMaEAL AL, CO R OIFAE NI E &I R E AR
H4iE, HInllaEL. hfdaf i zR C A BF(COX)5EHAl . CO M4 & COX VETEAL i Fet 2
M43 a3 M| Zebifkneig, H 540t R C AlblE. ARtk PAS0 RGP HIBGEE &, i IR BE A%
HERG[4], BEE COX M|, SAALBERRAANE, JlH Lm0 1 =M 2 I 1 (Adenosine  tri-
phosphate, ATP) i,  1& BG4 2 il ML Gk 42

S ik I L R A A P A T AR I & ), R4 BRGUVLRI I A 2= A, — s i
T, MFRRACTE SRR —E AT, HKCP S 7 2 SURBTIE A3 AR RIS 0l . 4SS B
T I A0 A B 0 3 ) % R 5 I L R 7 A e, () A DRAE VR v S e RO R AN R TR B0 ik if
FLER T o I FLER 7K (0 M I ) 300 I 2H R A B A E Y, A 0t 98 3R I I LR /K~ T A A W
TR I T AR ATS [5]. 2k — A B R E VRS, SRR INH], TR AR I,
M= AR E AR, &R IR AT s, HAA O FE R, FLER I /E )y ACOP S5 IR 1 A2 B2
T2z —[6] [7]

St —E AR B R A Y W) A 3D BRI HE %, B AN B2 5 A2 AR 88 B G R RO I B 5 T 22
i, CO R fE R B3 R ™ 5 (8] [9]. 1M DA DAy O LR AR PR 45349 DR L IR AN B 28 2 ol 200 . T LA
TR Z B O U2 A AR BRI s — A b B A O I I, RARICONE . LR R Y ek
A H TGRS WO A PRIR SRR F ZEF B BRSO, WUBREAG(CK). WLIERHEG [ LA (CK-MB).
FLIR M ERG(LDH) 2 T R A RE(HBDH) S5/ 3 Z o A fe O B sl IR, IS H g, Jut
IR &ERE, SO0 AER, CUBRETES RE T E. ACOP I, LU 5 & S
TRV B AR EE [10] [11].

BNk A PR KT B UG B 3 o] S B it — S B 8 B T B S I R AR R . BRIk, AT
YO M — S b 2 28 2 LR /K F mT R RO [T 5 F bR 2 R — 58 SRk

AR, BEE MAER KR TR, OISR CK. CK-MB. LDH. HBDH 78 2[R TH&E, #
BHRAZABIERNR, PR ONIRHRE. FLERAKT RIS AU N H AR AL EOIRAS , X ™ 88 B e
U S N B BB . SR i g OV, B E ARG R S ONUESE, O S5
MR, HILONIRSE 71 R, OHFMERFR, SEEHSGEEARL, MENASMD ., SR, #5583
B, I FLER K T ] R [12] . i FLER ik 22 7 AR T RS AN AR RCE SRR, HIES T AN IEE Th
e, FIRESINE OIS, FECONEGRF&E[13] [14]. BFFER AN M AR KX ACS B # [
FEA S WHANME PG TS [15] [16]. BHBKIMLFLER 5 NG Z MAEIER ARG . A BAE M ZE DI K &

R LR, St — AR R R R S K ALK TR, O LB KPR, Bl LR K5 O UL
P TFNME . IR b TR S — S AR o 25 SR 3O UL A B2 (L 37 1) JEL I A o

SE 3k

[ B, w7, BOBAE, 07, SR, ST, AR, K. FRESEE R By Sk b S RAT R A BUR 2 A
[]. wARS2 4%, 2016, 17(2): 131-136.

[2] Goldbaum, L.R., Orellano, T. and Dergal, E. (1976) Mechanism of the Toxic Action of Carbon Monoxide. Annals of
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