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(HE] BT R (endothelial glycocalyx, EG) i # #) 1i2 20t — S4Bk H #5538 % P I 9% (delayed
encephalopathy after acute carbon monoxide poisoning, DEACMP) & & i) F ik M {H . ik %W 2020 4 8 H—
2022 A 11 H At = Bl K 2 0 5l i [ B A B2 BE WCTA 1A 201k B — 404k il H B (acute severe carbon monoxide
poisoning, ASCOP) % 132 fiIl , & 60 d J54 L &4 DEACMP 43 AT Jn R IF4H 97 Bl AT G A R4 35 B, 4
BIAEABEE 3 d.14 d, Kz P B -1 Cedothelin-1, ET-1) . — % fk & (nitric oxide, NO) | Ifil # 3 77 & 4 (thrombo-
modulin, TM) Fil £ fit /& B HE-1 (Syndecan-1) . 1% B Jii iR (hyaluronic acid. HA) (B R 28 JF Z (heparan sulfate, HS) ,
Z PR A B T B AR £t B R T PE 2 2 48 1T (acute physiology and chronic health evaluation Il s APACHE 11 ) PE#
FRlE . R BE D AER AR PR S N E L, 25 RS S X (P >0 05) , B 2k ] FIA
Bifg 3 d APACHE I #F4r i TG AR THE RIFA . ERAEFHIEE X (P<0.05), ABiJE 3 d.14 d,
5 A R4 TM,ET-1,Syndecan-l, HA\HS & T #l /5 R#FH . NO MR THE RIFAH, 2R AR #E L (P<
0.05), HiF R4 . ABe)F 14 d. TM.ET-1,Syndecan-l, HA \HS fE F ARG 3 d.NO B FABF 3 . 27 H5
TR B L (P<<0.05); BUGARA, ARG 14 d, TM.ET-1,Syndecan-l.HA \HS & T A5 3 d.NO X T A b5
3d.EREGHFE X (P<<0.01), MEMSH: ASCOP H# EG %4 Syndecan-l,HA HS 5 APACHE[[ i¥
S Z Al 2 A G (- =0. 850, P=0.001;r=0.704,P =0.007;r=0.645,P =0.017), %%k #& TIEFF M2
SR BR.EG B WX ASCOP 3% &4 DEACMP A — & Bl 4 {8 . £ F ALY 0. 832, ik Mm% EG Bidk
Py, % U & 4 DEACMP B9A — 5 1 Rk 0 .
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Abstract Objective: To explore the expression value of endothelial glycocalyx(EG) shedding in patients with
acute carbon monoxide poisoning with delayed encephalopathy(DEACMP). Methods: One hundred and thirty-two
patients with acute severe carbon monoxide poisoning(ASCOP) admitted to our hospital from August 2020 to No-
vember 2022 were divided into poor prognosis group (35 cases) and good prognosis group (97 cases) according to
the presence of DEACMP or not 60d after onset. Endothelin-1 (ET-1). nitric oxide (NO). thrombomodulin
(TM) and multiligand glycan-1 (Syndecan-1), hyaluronic acid (HA) , heparan sulfate (HS) were detected at 3 and
14 days after admission, respectively. Acute physiological function and chronic health status scoring system [[ (A-
PACHEIl ) was used to evaluate the patients condition. Results: The gender. age. body quality, and time from
poisoning to visit between the two groups had no statistical differences (P >>0. 05). Coma duration and 3d A-
PACHEIl score after admission in the poor prognosis group were higher than those in the good prognosis group
and the differences were statistically significant (P<C0.05). At 3d and 14d after admission in the poor prognosis
group, TM, ET-1, Syndecan-1, HA, and HS were higher than those in the good prognosis group, and NO was
lower than that in the good prognosis group, with statistically significant differences (P<C0. 05). In good progno-
sis group, at 14d after admission, TM, ET-1, Syndecan-1, HA, HS were lower than those at 3d after admission,
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NO was higher than that at 3d after admission, with statistically significant differences (P<C0.05). In poor prog-

nosis group, at 14d after admission, TM, ET-1, Syndecan-1, HA, and HS were higher than those at 3d after ad-

mission, NO was lower than that at 3d after admission (P<C0.01). In correlation analysis, Syndecan-1, HA, HS
and APACHEIl score had positive correlation in ASCOP patients(+=0. 850, P=0.001; r=0.704, P=0.007;
r=0.645, P=0.017). The results of the receiver operating characteristic curve(ROC) showed that the endothe-

lial glycocalyx shedding had some predictive value for DEACMP in patients with ASCOP, and the area under the

curve was 0. 832, Conclusion: Increased endothelial glycocalyx shedding had some expression value in predicting

DEACMP.
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2k — & Ak b 7R & MK R (delayed en-
cephalopathy after acute carbon monoxide poison-
ing, DEACMP) ;& — & AL xf rh i pf 28 R 40 7= 2R 42
1 P Tl SR R L R R A R e v R R
Az LA AT 1 J2 ffe i 5k 42 0 8 AR M S A 1
SR A Y Bz TR B R AE — AUk b 7 BT B0
P00 i 1 R i ] i, — AUk P R R A
A8 N Bz 40 i, P B2 4 % (endothelial glycocalyx,
EG) & N B2 40 Ml R i S S Th e )2, il i i 5 —
A (nitric oxide, NO) A BB . 8 7 I 45 18 35 1 .
VR AR N R AE AP B A ML i T e R Y . £
Fil {4 B8 BE-1 (Syndecan-1) . 3% B i 2 (hyaluronic
acid, HA) | Bi 12 28 i £ (heparan sulfate, HS) &
EG BB 7% Y. Syndecan-l & EG B0 E H . 1M
HA HS 200 55 553, 294776 T 10055 9 B R it
AWFFE i M EE EG IR % Y7 DEACMP % 1A A
7K R DEACMP B i 1A .
1 MEFFE
1.1 B4

PEHL 2020 4F 8 H —2022 4F 11 A dbERL K
70 il b [ R A0 P B B IR Y M R — S R ik
1 3 (acute severe carbon monoxide poisoning,
ASCOP) 5% 132 5. b, 55 70 4, 2 62 4] 5 4F
i 56~75 %L (67.76 +6.18) %, Wik BRH
60 d J5H & 4 DEACMP 43 8 il J7 R4 4 (97
B G A R 4L (35 ) . A5 R E
SR BEZE B4 H AL E (No:2020-3-008) . R I
H B X T AW GE N 28 FA% IF [6) 7, 1 28 38 155 [
2,

delayed encephalopathy after acute carbon monoxide poisoning; endothelial glycocalyx;acute se-

AR UE A WA B e R E — 4R b Ttk 2% i 52 0
LR A I R 2 4 A RE R R AE 5 HE BR AR
Y < 30 I P e 2 P B ZE P I O DR L i I
BT " H T DI RE AN A3 SO o #E PR .
1.2 WEAR bR

YN RPN &N =R =N N S
i Skt e AL 3, A3 IAE ABES 3 d.14 d, il HCAH JE
Bk 3 mL, R A ELISA 8 P i £-1 Cedo-
thelin-1, ET-1) ,NO #1 Syndecan-1, HA, HS } IfiL
V835 2 H (thrombomodulin, TM) ., R & ¥4
BTy RE AN 1E M Ag BRI 4> BRS¢ 1T Cacute physiol-
ogy and chronic health evaluation Il ,APACHE )
PEAN B 1
1.3 HEitork

K SPSS 25. 0 B AFBEAT GEiH 70 7 AT IEZS
SRR ORI X S Fon 4L b g R A ST
FEAR ¢ Ko, THECTORE DL BB R 2R, LR
x* K5, SRH] Pearson G317 . 43 1 EG Bk W)
5 APACHE [l BMHCHE. R 320 # TAERIE
Hi £ (receiver operating characteristic curve,
ROC)Xf ASCOP & # % = DEACMP # 47 #il e 1Y
I, LI P<<0. 05 M ZERAE G X,

2 #R
2.1 WlJE R AR RTHUS AS R AL IR 590k 32

PAZH AR PR AR R BT A L TP RE 2 2 I ]
AL 2R G L (P>0.05); W5 A R4
B2 ] FIABE ST 3 d APACHE 11 #4334 &5 T i
FRIFH MHRKERAS I E XL (P <
0.05), W1,

*1 HERFEHMBEARAIGKZHHLLE X=+S
i H 5 R4 (97 BiD 5 A R4 (35 B o TA ) P
M/ 6D 49(50.51) 13(37.14) 1. 847 0.123
EE /% 66.6746.32 70.2546. 85 0.976 0. 350
R/ ke 70,4445, 15 67.2546.27 1. 267 0.231
i 22 /h 13. 7644, 48 15,2145, 83 1.330 0.211
B 2k B[] /h 17.4243.56 26. 364,52 5.696 0. 001
APACHE [T ¥4 (ABEE 3 /4 16.89+4.33 23.51+6.27 6.268 0.001
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2.2 TiE RAFALFTE A R4 B2 DiRe i b
ABeE 3 d 14 d.HF A R4 TMET-1 & F

s RIFA.NO M T RiF4 ., 25 A %12

BEX(P<<0.05), MG RIFHA ARG 14 d TM,

ET-1 R T ABEE 3 d.NO @B T ARG 3 d. 2254
Gl B X (P <<0.05); Bia ARAABEG 14 d
TM.ET-1 BT ARG 3 . NOMT ARG 3 d, %
BA G R L (P<<0.01), 1L 2,

k2 HERWHEHMNMEARAMNEINAENLLLE X+S

it H TG B A2 97 fD A AN R4 (35 D t P
TM/ (pg/L)

APBiJE 3 d 14.82+3.50 17.154+4. 75 6.713 0.001

APBEJE 14 d 9.5242.47" 22,3445, 29" 15. 428 0.001
ET-1/(ng/L)

ABiJE 3 d 36.2446. 30 41.2848.57 5.410 0.001

ABEJE 14 d 30. 7347, 847 55.3949. 13" 18. 681 0.001
NO/(pmol/ L)

ABE)E 3 d 53.77+6.12 45.43+8.38" 5.970 0.001

ABEJE 14 d 61.65+7.34" 40.05+9. 62" 16.273 0.001

5 ABifE 3d&.” P<<0.05,

2.3 PJE R MTE A R4 EG BiE Y i
ABEJE 3 d.14 d, #il Ji AN K 4 Syndecan-1,

HA HS & FHil)s RIF4, WAl b 2 50 g it

B (P<C0.05), Wi RIFH AR 14 d Synde-

can-l HA . HS KT ARG 3 d. M E LB ER B S
TR L (P<<0. 05) s TiE A R4 ABE)S 14 d Syn-
decan-l . HA HS.ET-1 & T APt 3 d. W& LA
EREG IR L (P<<0.01), WL 3,

*3 HERFEHEMBEARA EGREWHILE X+S

I gE| T R 4497 fi) UG AN B4 (35 D ! P
Syndecan-1/(pg/1)

ABE)E 3 d 21.5344. 54 28.2846.16 5.175 0. 001

ABEJE 14 d 16.69+5, 78V 47.58411. 45" 29. 624 0. 001
HA/(pg/L)

ABESE 3 d 19.3243.02 24,5444, 36" 0.015 0.001

ABEJE 14 d 13.58+12. 16V 40, 23411, 84" 23.017 0.001
HS/(pg/1)

APBiJE 3 d 25.3746.42 31.13+8. 06" 4.548 0. 001

ABEJGE 14 d 20.50+7. 39" 44,7249.21" 24. 809 0.001

H5ABESE 3 dH#%.” P<<0.05,

2.4 EGBi%EY 5 APACHE T A4 54 12 b
ASCOP ## EG i % Syndecan-l.HA,HS
5 APACHE Il ¥4 2 [8) 2 1EAH & (- =0. 850, P =
0.001;» =0.704, P = 0.007; r = 0.645, P =
0.017), Bl ASCOP ## APACHE IT ¥/ 5
BH EG s g,
2.5 ROC #h&ksr#r
FH ROC g5 R B8, EG &%) Syndecan-1,
HA ., HS B4 K % ASCOP ## % & DEACMP
TR . R LR 85. 1%, R S 73. 200 (R F 1
FH.0.832;95% CI:0.750 ~0.914, P <C0.001),
EG & Px; ASCOP % &t DEACMP i — &

T A fE, W 1,
3 Wit

SMEE -SmhHELT 2~60 d AW,
2551 % DEACMP, J&5¢2 1 ASCMP 1 5 M BU5%
HFO FE R, o] B ) R R R
JE R R E Har WA v N iERR . BHatZ
- R 32 48 2 WUR Uk, B — Ak ik A LS 5
MLELEE 456, 28 W TJo 4 S fe 1 1y ik 4 Im £0 2 11
T LR 4 20 i SR s i A2 B, & AR R R E
N BRI B I AR M A T, 5 B A PN A L 3R T
Jo B R IR0 RO Il S N Bz D) BE R % AE DEAC-
MP 11 Hi A5 72 7 B 4 .
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1 EG % 4 % ASCOP F & % & DEACMP Hj
ROC

1R L7 P 2 Dy REVE M 8 A 9 ET-1 A1 NO,
& ASCMP &4 B8 AR o DL Je g8 T 19 8 2
R NO A B 40 = A Y 32 2 005 R 5k
Z 55158 P Bz 40 A B, I I A SR R L X Bt B
P L, G I A P R A s NO A S 1l 38 T 5k BT
X EG HA — @ WAy EHY S S ET-1 8l N
E R UNCI PR T TS /N O K R AR X S E A
B YIRE R O v L B8 S W I P R B R, 2
I N B2 T RE 52 24 1sh, NO A= ild 2> ET 43 i
BEppEe L ET-1/NO S 4 55 10055 19 Bz Zh BE S i 1
EEYF, TM JEF M R 50405 B 7, 2 I 7
W B 503 0 s 75 Y 5 P B AN A2 8 . TM A
1 I v 8 9 RO ML 635 /KO 5 i A N R i A%
MEHET . AR ABEE 3 d. 14 d. FiJE A
R4l TMET-1 @ FHE RGH.NOMKFHG R
WA, 22RA5 %8 L (P<<0.05), W& R
HABEE 14 d, TMET-1 I8 T APBE)E 3 d.NO &
FABLE 3 d. 2ZF A& L (P<<0.05); HilF
ARA, ARG 14 d, TM.ET-1 & T ARG 3 d,
NOMFABER 3 d. ZRAHGITFE L (P<
0.01),

M EG 2E % TSN RmmEEA . EH
P SR M Mg SRARE 4L i 10 0t B e vk 4 4 L EL A 4
FE P B2 A0 AR L VA T I A T O L DR 2R o ME B
MIAFE S Syndecan-1. HA . HS ¥ & EG B 7%
Y e 2 ERER N HE R EEAA, S5 T
F1 200 60 0026 P B 40 B % R VR L P A B Y ST
2 B R I R Y LA R I A A A M G s
SRR A g T B g RE L g R B I B AR A 2R
EG i A 7% 54, Syndecan-1, HS, HA KT 5,

LA PA) B Jo I 52 5N L, P B By i I A A Ay i A 45

i etk s I &2 Syndecan-1. HS, HA /K I

1ol 2 ML PR B A L X 5 A Jo ) LS N A A

WIRD B EG #1405 . BEI& 9 7 L Rl L Synde-

can-1.HS.HA Ft & & id K 1% TNF-a,1L-6 ZE4¢

RN -, 1 58 S E N, 9E — 28 el A B 4 i

B, AR ER AREE 3 d.14 d, Bl R R

4] Syndecan-l HA . HS B TG RIF4 . 2R B S

A (P <<0.05) . BiR R4F4l. ABea 14 d,

Syndecan-l HA HS X F ABE 5 3 d. 22 %A G it

FREX(P<C0.05): WUR A R4, ABEJR 14 d.Syn-

decan-l . HA HS.ET-1 & T ABtJa 3 d. ZRA 4%

T L (P<C0. 01, ASCMP i ifil , e % i i £

A5 T SR AE PR 7 B4 3o B8 R TS o R P B 4 D 52 45 Ok i

DI RE BT i U 2L 10 05 L i &4 = T DEAC-

MP 15 BB A8 . AR 5C 20 7 7R . ASCOP i %

Syndecan-1,. HS.HA 5 APACHE Il 343 Z ] £ IE

A APACHE I 3 73 # 4 77 T & B0 A8 5

7 77 R K RS HE BT, R B, TS

2, A . ROC 45 51 R EG L& 9

4 R %F ASCMP 84 % = DEACMP  — &

4 i PR T AN, RO Ry 85. 104, e S BE

73. 2% MIZ T AR 0. 832,

Kol EG i 7 W) K 7 728 4k ok 3F 4 DEAC-

MP il 2L 2 L4 EG B0 7% D47 S fe e i 4s i

B BB T e b HE . DEACMP 3R 97 248 T 8 19

S 2 HETAHSCHE S R 2T 0], ARWFFEAL N B

UG BESE I 2l R FEA B 5T i — A IE 52 1

Il PR % FH A4

PR A AEH SR TR A 25 iR
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