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MR IRFE I F —o( TNF-o) | X 2R 2R 1 (S100-PB) | Mok m v B (i ( NSE )
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[ Abstract] Objective To assess the clinical efficacy of butylphthalide sequential
therapy (BST) as an adjuvant therapy for delayed onset encephalopathy caused by acute carbon
monoxide poisoning (DEACMP). Methods DEACMP patients who visited the department
of neurology at Yan'an People's Hospital from January 2018 to June 2023 were selected as the
research subjects. Using a random number table method, DEACMP patients were randomly
divided into hyperbaric oxygen therapy (HBOT) group, glucocorticoid (GC) group (GC
combined with, HBOT), and BST group (HBOT, GC combined with BST), all of which were
treated continuously for 30 days. The incidence of adverse reactions and clinical efficacy during
the treatment among three groups of DEACMP were observed and compared. Inflammation
indicators, neurological damage indicators, cognitive function, neurological function, and daily
living ability before and after treatment among three groups were compared. Results A total
of 120 patients were included in the study, with 40 patients in each group. During the treatment
period, no serious adverse reactions were observed in any of the three groups of patients, and
no patient terminated treatment due to adverse reactions. The total effective rate of BST group
was significantly higher than those of GC group and HBOT group, while the total effective rate
of GC group was higher than that of HBOT group (P<0.05). Before treatment, there was no
statistically significant difference (P>0.05) in the scores of inflammation indicators, neurological
damage indicators, cognitive function, neurological function, and daily living function among
the three groups. After treatment, the serum LP-PLA2, SIRI, TNF-a, S100- B, and the NSE
levels decreased compared to before treatment (P<0.05), and the indicators of the BST group
was lower than those of the HBOT group and GC group, while the indicators of the GC group
was lower than those of the HBOT group (P<0.05). After treatment, the MMSE, MoCA, and
BI scores of the three groups increased compared to before treatment (P<0.05), but the NIHSS
score decreased (P<0.05). In addition, the MMSE, MoCA, and BI scores of the BST group
were higher than those of the HBOT and GC groups (P<0.05), while the NIHSS scores were
lower than those of the HBOT and GC groups (P<0.05). The MMSE, MoCA, and BI scores in
the GC group were higher than those in the HBOT group, while the NIHSS scores were lower
than those in the HBOT group (P<0.05). Conclusion Compared with HBOT treatment and
HBOT combined with GC treatment, BST adjuvant therapy can improve the clinical efficacy,
inflammatory status, cognitive function, and daily living ability of DECAMP patients.

[Keywords] Delayed encephalopathy of acute carbon monoxide poisoning;
Butylphthalide sequential therapy; Clinical efficacy; Hyperbaric oxygenation; Glucocorticoids;
Clinical efficacy
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% 2023 4E 6 A 52 120 {5] DEACMP H % h iF
FEN G RHBENECT:, ¥ DEACMP B354
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1.2 FHik

DEACMP 25 T #IAYT, 464 IEH A
MO NGRS HOBT 478 # MR T S56AE 45T
HOBT, EARAYINT. EHSIEER (EHHE
M. 2003 55 3260241 ) , JE Ji: 0.25 Mpa, ¥4k
80 min, FELEIAIT 30d.

GC Z17F HOBT 4l 3L htk I, B GCIRYT,
BRI NI . MR BERRENE SR (A2
BRI, A% : 1 mL/Smg, L5 86902954003499 )
10 mg ( fiMA 250 mL A= #EL K ) | ivett, qd, ##
%2 5d,

BST 407E GC 4LAYERE 2R BST 1497, Hik
NI QT RBESR (A 255, Bk
100 mL, Hlt%5: 86902774000159 ) 100 mL, ivgtt,
bid, FFELIAYT 15 d; QT ARBHE (A Z54EH,
g 0.1 ¢/ ki, 5. 20180216) , &Ik 2 ¥i,
po, tid, HEERYT 15 do
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Table 1. Criteria for efficacy assessment
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1.4 I\FITheE. #EThEE. IEENIHEEFIH
BHEERITMG

TEIR YT B AR YT IS, G5 FAH OC B 3R T4
DEACMP SBFINHTIREFI H % A£G DIRE . AW
JIT A 1 R VPAG X5 R A, A48 T N R B i 22 A R
Al FAEEATE, HBEEITP ARG, T2
3 i EEAE LR R P o
141 A&t

K 28 TP RS A 53R (Mini Mental State
Examination, MMSE ) " Fl 5245 R R IAH RS 36

( Montreal Cognitive Assessment Scale, MoCA ) (23]

P 4 DEACMP £ 35 3 97 111 J5 WA 0 2 g 22 4k,
MMSE it R 31 5 A4ERE, 1350 0~30 4, 1%
Oy R RN AN DI BE RS . MoCA I 774
FE, 155316 0~30 43, 1553 80 3R R k0 2 g
ig/ao
1.42 AZGkAe B w A EE

K IS FE 7 DA B A & 2% ( National
Institutes of Health Stroke Scale, NIHSS)mJﬂZ i
DEACMP i 2516 J7 1 J& #f 28 D) g 22 £k . NIHSS
it 15 M6 H, MENER 0~42 73, 58,
PR T REA 8™

% JH Barthel 3§ %t ( Barthel index, BI) ™ 3
i DEACMP B ERYTHIE H & AL IG e )1 28 i . BI
W10 NIH, 15505 F 0~100 43, 1555 805
Fn HF ARG RE
1.5  JEERHE

FEIRITRIANAIT IR AR 37 5, W RA R
TSRS BGE K I 5 mL, 25000408 i
2T -80 CUKFARFIN . AHIFFT Hr A K6 44 ph 4iE 2

4

China Pharmacist, May 2024, Vol. 27, No.5

AR EBEAR IR
151 KJEHEAR

K W B A 9% e B S5 59 (enzyme-linked
immunosorbent assay, ELISA ) 5 £ I DEACMP
H G NE E A BEIERE A2 (lipoprotein phospholipasea
2, LP-PLA 2) FIEIRFER T —a ( tumor necrosis
factor —a, TNF-o) 7 . >R FH 4 1l 40 i 45 #r4%
oz Hp P R A0 MY 3T %0 (neutrophile, Neu) |
40 g 1T %% (monocyte, Mon ) 1tk B 41 At 11 %%
(lymphocyte, Lym) , Fi155 4 5 % 5E N 45 %L
('systemic inflammatory response index, SIRI) .
SIRI=Neu x Mon/Lym;,
152 A2 fe i F5 47

K Fl ELISA 461l DEACMP #8 3 il 35 A
MRS (S1008 ) FIH 28 To e 5 1 A it Ak
fiff ( neuron—specific enolase, NSE) i,
1.6 SZitESH

R SPSS 22.0 #AFHEATGEIH b TR
B X £ s, IRITHTE LLBCR FHECRAEAS £ 45
%, 3 A MVECE 22 52 R ANOVA Ko, ZE L
BRI LSD e THRBORA n (%) Fon, 4]
PR 7 K5, I SNK I E 4T P LA, DU
P<0.05 HERAGIFEL.

2 R

21 —RRER

B 5% 3 48 5 120 ) DEACMP B &, & 4
B 40, 3 LAY MR, hEERTE] . P EE R
DEACMP B [i] . A J PG A sk 22 1] 22 5 34 T
GiitFE Y (P <0.05) . Bk 2,

2 HBOT/H. GCHFMBSTHEL EHILE
Table 2. Comparison of baseline data in the HBOT, GC and BST groups

FHIE HBOTZ (n=40) GCA (n=40) BSTZ (n=40) Fly P
Fiy (x+s, %) 70.55 +7.81 70.28 + 7.68 70.55 +7.81 0.017 0.983
el (%) ] 0.912 0.634
B 29 (72.5) 27 (67.5) 25 (62.5)
grg s 11 (275) 13 (32.5) 15 (37.5)
AR (X +s, h) 25.06 + 14.08 2836+ 13.73 25.06 + 14.08 0.839 0.435
i 2 & 4 DEACMPIT i) 27.12+6.38 25.99+7.78 27.12+6.38 0.580 0.562
(xzts, d)
FEEHER (%) ) 2412 0.660
I 1 UG 16 (40.0) 13 (32.5) 12 (30.0)
RS POKAR 23 (57.5) 24 (60.0) 24 (60.0)
TR 1(25) 3(75) 4 (10.0)
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k2
FHIE HBOTZ (n=40) GC4 (n=40) BST4 (n=40) Fly P
WEHE S n (%) |
WEPR 15 (37.5) 12 (30.0) 16 (40.0) 0.942 0.624
SEELI 12 (30.0) 8 (20.0) 11 (27.5) 1.131 0.568
[EINER 16 (40.0) 13 (32.5) 15 (37.5) 0.502 0.778
W s 9 (225) 7(17.5) 10 (25.0) 0.687 0.709
R 15 (37.5) 12 (30.0) 13 (325) 0.525 0.769
22 FHRREMTH 2.3 INFIINEE. WETHEERN B B EE AL

GTFIIE] , HOBT 247 2 {51 H 25 1 BB R M,
ZXPREIRIT IR IS . GC 4A 3 HIRFEHIAR R
REFAT, A3 AT A H i, D BE S 5 R A R
PRIME, ZEXRE VR YT ) 5% . BST 2 30 1 2
AeSt i BE, SAHEIRYT IR ArE:, RMEEH] TR
FRATEOR B R o 3 2 JB A AR B 3] 2 AN [
R, JC 1 FEE PR BN A RIRYT

BST 43697 BARCR B3 5T GC 4181 HBOT
4, 1 GC 41 &= T HBOT 4 (P < 0.05)
AR 3,

bbis

V6 J7 R 3 4 MMSE . MoCA . NIHSS f1 BI i
FEFEEITFEX (P>005) . AIF)AE,
3 41 MMSE. MoCA 1 BI ¥ 43 ¥ %5 36 97 1 F+ &5
(P<0.05) , {H NIHSS ?¥4> FFE (P < 0.05) .
.4 BST 20 MMSE. MoCA F1 BI ¥4 5 T- HBOT
HAGC U (P <0.05) , NIHSS PE4IKTF HBOT
A GCH (P <0.05) ; GCZ MMSE, MoCA .
BI 343 T HBOT 4, NIHSS ¥/MET HBOT 2H
(P<005) ., HIKRIE4,

%<3 HBOTH. GCAHFMBSTAHITMLLE: [n (%) ]
Table 3. Comparison of efficacy in the HBOT, GC and BST groups [# (%)]

DI HBOTZ (n=40) GC4 (n=40) BST4 (n=40) 7 P
AL 18 (45.00) 15 (37.50) 28 (70.00)

AR 11 (27.50) 18 (45.00) 10 (25.00)

Jeak 11 (27.50) 7 (17.50) 2 (5.00)

JER L Ve 29 (72.50) 33 (82.50) * 38 (95.00) * 7.320 0.026

iE: BHBOT4E, P<0.05; 5GCtiz, °P<0.05,

&4 HBOTZH. GCAMBSTAIAMINGE. METNREM B EEFINRELLE (x+5, &)
Table 4. Comparison of cognitive, neurological and daily living functions in the HBOT, GC and BST
groups (x + s, points)

EEt D HBOTZ (n=40) GC4l (n=40) BST41 (n=40) F P
MMSE
BT 10.04 + 1.99 10.1£1.88 9.95 + 1.89 0.066 0.936
BITIE 18.78 + 2.07° 2273 +4.78" 28.07 +2.32™ 8.013 <0.001
MoCA
IBITHI 15.68 +1.88 16.01 +1.92 15.85 +1.99 0.286 0.752
BITIE 21.3+2.58 23.17 +2.15" 26.32+2.51™ 4.402 <0.001
NIHSS
TRITHT 11.34 +2.02 11.47 +2.14 11.57 +1.9 0.130 0.878
BT IR 6.6 +0.84" 4.63 +0.86" 3.44 +0.61™ 1.673 <0.001
BI
1BYTHT 39.72 £4.42 4091 £4.16 40.64 + 4.69 0.783 0.459
BITIE 55.25 +5.89" 66.82 +8.17" 81.67 +7.19™ 1.375 <0.001

E: HREAL AR, P<0.05; 5HBOTLbAR, °P<0.05; 5GCkkE, “P<0.05,
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2.4 RAEIEFRLLER

TAYTFRT, 3 4Him i LP-PLA2 . SIRI il TNF-o
KRG EE X (P> 0.05) . BI7)E,
3 41fi7E LP-PLA2, SIRI F TNF-o /K- 8HGT
B FFE (P <0.05), H BST4XT HBOT
HMGC 4, GCYET HBOT 4L (P < 0.05) .
HARWZE S5,
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2.5 MAMGIEIRILE
VAT BT 3 40 1M 7 S100-p Fl NSE /K F 2%
TGt Em L (P>005) . GI7F)5, 348%
1M 74 S100-Pp F1 NSE /K V- 4 #1497 A B 3 T I
(P<0.05), H BST 4L T HBOT 411 GC 41,
GC KT HBOT 4H (P < 0.05) . E4RWLF 6,

%5 HBOTAH. GCHFBSTHRKIEFEFRILE (x+5)
Table 5. Comparison of inflammatory indicators in the HBOT, GC and BST groups (x + s)

RAEFEFR HBOT# (n=40) GC4l (n=40) BSTZH (n=40) F P
LP-PLA2 (ng/mL)
Navagill 356.85 + 33.54 344.99 + 31.25 345.61 +29.73 1.791 0.171
TR 278.91 + 25.25" 258.84 +27.48" 207.52 +23.58™ 8.347 <0.001
SIRI
Evigin] 3.90 + 1.80 447 +1.66 439+ 1.63 1319 0.271
BRI 2.48 +0.64" 2.00 +0.57" 1.10 £ 0.23" 7.417 <0.001
TNF-o (ng/L.)
Navagil] 42.74 +7.35 45.14 +8.23 4254775 1.385 0.254
TR 30.05 + 3.74" 25.64 +4.69™ 20.13 £3.72™ 5.953 <0.001

E: 5 RALEF AT E, ‘P<0.05; HHBOTZLILE, 'P<0.05; 5GCLILE, P<0.05,

%6 HBOTH. GCHMBSTHMEMGIERILE ( x+5, ng/mL)
Table 6. Comparison of neurological injury indicators in the HBOT, GC and BST groups (x + s, ng/mL)

UEZE AU AR HOT4 (7=40) GC4l (n=40) BST4] ( n=40) F P
S100p8
TR 0.91+0.18 0.92+0.2 0.90 +0.18 0.160 0.853
Ny 0.59 + 0.06" 0.46 +0.10™ 0.29 + 0.06™ 1.713 <0.001
NSE
TRITHT 57.09 £ 10.36 55.83+9.22 55.81 + 10.56 0.213 0.809
I 50.88 + 8.04" 40.77 + 6.62" 30.75 + 5.94™ 8.461 <0.001
E: HREISTF AT LR, P<0.05; HHBOTLAR, °P<0.05; 5GCLkkE, “P<0.05,

3 it

DEACMP &S IL AN BIH, i G DI 5
RAY7 7=, HBOT F1 GC ¥J1E DEACMP ZE516
Jr i B — TR, AR AN RO S5 SR
RR TR . T ARBKA BhAYT DEACMP &
— AT R RE, AT NI DI RE AN H H A=
TEAES T, ST H AT EAF S IR BST 4l BhiA
7 %7 DEACMP Iifi R {8, ASBF 5% $UL3 4 BST Bk
HEEA S GCIAYT DEACMP B3, LIWINIG IR
DEACMP [IZR 3 8T Ak

AWFFRAE R RN, 5 R4 HOBT 1697 LK,
GC AiRIT ARCR I A, SRR HE —
#, /8 GC B4 HOBT Al 27} DEACMP JAYT IR

WIrs ", 5 GC 4l #e, BST 4iBhIAIF A %%
RKET BAETRTT R h B8 3™ B AN B R
ok, ZEERE T PR RRL HARE P
W &8, 5 HOBT ML, BST BEA HOBT jAY7
DEACMP JPRCHEAR, HA KRN FE /N, kg
LR BST 5 BhIAYTT I 47+ HOBT Bk & GC ¥74k.

IF 5T 35 H R AE 4B 5 00 60 s A 23 D A
X%, "A5 DEACMP k5 Kk, A4l
AR -6, HAMANE -1p. TNF-a 55>, HIL,
T ROE ] N P RE IR YT DEACMP [y G, 2
PSRl IR I R B, DEACMP K RS oY
B ML TNF-a /K7 835 T ¥, LP-PLA2 &
— PR SR ) IS RAEAR Y, RIS Rl 2Tl
S, MRS & A P SIRT & —Fogr i
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RIEFREY), 5 2R AT A A B A 2% ) AH
5 P ARBFI AR ER, 3 4 DEACMP B4 IfL3E
LP-PLA2. SIRI Fil TNF-a /KRG TR B2 T
K, $#&7 HOBT., GC o T ARBIY AT RIEA .
5 HOBT 41[b4:, GC A RAEFRHRIET HOBT 41,
$2/R GC BEA HOBT /Y7 A 347 Hi 2l 3% DEACMP
AR RN, Besh, 5 GC 4%, BST
HRIEFEIMET GC 4. TARBLEA PR MPLE
FEPE Y, R g 4R, BST $T R &40 v] 78
HOBT (& GC iRY7 S5Lml Lk A&, KIEH 4T
FITRTT R

INFNTNRERRRG . A2 DI RERI M H AR 15 AE
1R FESE DEACMP (B35 5 WL B, W] 2k
# FR 5 J= DEACMP Il K234 B B N 2
S100 B il NSE J2 J2 i i 28 Jy fig 461 493 1) H 2 s
Py, H5 NIHSS #7452 EAH 3 P, AR oe 4
RRW, RT3 A FE M S100B /KF. I
T NSE 7K - F1 NIHSS ¥E43 0w i 5 F R, 428
3 FEIT T R Al 3 DEACMP H 3 # 2 DR
Bi. e, BST ZHIMT S100B /KF . IfiLif NSE /K
S NIHSS P4 T HOBT 4H A1 GC 4H e, $2
/NTE HOBT Bk GC iR Y7 AL Al 1, BST Al i
ZINEEE . A, BST ZH B NS BE A H %
A= BE WAL T HOBT 41 #1 GC 2H, #75 BST
HBARIT R R, PRI ERE H AR
TEAE

2% FRTR, 54l HOBT JAY7 5 HOBT BEA
GCIRYTHLEE, BST 4fiBh HOBT BXA GC IGY7 mI Ik
BRHURRIE N, fEdE T RE AT AR S,
PETFEE HHAEWREE S . AR EE—E AR
e EAE, AU R IMEAR RS, BT
FEEE I AT SR AT 2 PO KA BT i — 2
PEUE; HR, ABIFGE AU B Al T R BRE 5
TRBR AT UL, BST RIS 10 T4 1 75
5T

1 B, XU, B, . Ak SRR &k
A s 1) 2 ] o 0 AT g A A (). ARG R 2023,
38(11): 1648-1654. [Huang WB, Liu W, Xia MM, et
al. Construction of a column chart prediction model for
delayed encephalopathy caused by acute carbon monoxide

poisoning [J]. West China Medical Journal, 2023, 38 (11):
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