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[ Abstract] Objective To investigate the clinical efficacy of butylphthalein combined with alteplase intravenous
thrombolysis in the treatment of acute ischemic stroke. Methods A total of 164 patients with acute ischemic stroke admitted
to Zhangjiakou First Hospital from January 2021 to April 2022 were selected. Patients receiving butylphthalein combined
with alteplase intravenous thrombolysis therapy were selected as the observation group (n=86) , and those receiving alteplase
intravenous thrombolysis therapy were selected as the control group (n=78) . Baseline data, neurotransmitter [central nervous
system specific protein 3 (S100 ) , neuron specific enolase (NSE) | and lesion volume at admission and discharge, National
Institutes of Health Stroke Scale (NIHSS) score at admission, 1 h after thrombolysis, 24 h after thrombolysis and at discharge,
diffusion tensor imaging (DTI) parameters [apparent diffusion coefficient (ADC) and fraction anisotropy (FA) on the affected side
at admission and discharge, ADC and FA on the healthy side, relative ADC and relative FA at admission and discharge] and the

rate of adverse reactions were compared between the two groups. Pearson correlation was used to analyze the correlation between
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NIHSS score and DTI parameters in acute ischemic stroke patients. Results The S100 3 and NSE at discharge of the two groups
were lower than those at admission respectively, the lesion volume was smaller than that at admission respectively, the S100 8 and
NSE at discharge of the observation group were lower than those of the control group, the lesion volume was smaller than that of
the control group (P < 0.05) . There was an interaction between treatment method and time on NIHSS score (P < 0.05) . The main
effect of time and treatment method on NIHSS score was significant (P < 0.05) . In the two groups, the NIHSS score at 1 h after
thrombolysis, 24 h after thrombolysis and at discharge was lower than that at admission respectively, the NIHSS score at 24 h
after thrombolysis and at discharge was lower than that at 1 h after thrombolysis respectively, and the NIHSS score at discharge
was lower than that at 24 h after thrombolysis respectively, and the NIHSS score at 24 h after thrombolysis and at discharge of
the observation group was lower than that of the control group (P < 0.05) . ADC and FA on the affected side, relative ADC and
relative FA at discharge were higher than those at admission in the two groups, respectively, and ADC and FA on the affected side,
relative ADC and relative FA at discharge in the observation group were higher than those in the control group (P < 0.05) . Pearson
correlation analysis showed that NIHSS score at discharge was negatively correlated with relative ADC (r=-0.179, P=0.022) and
relative FA (r=-0.241, P=0.002) in patients with acute ischemic stroke. The incidence of liver function impairment and kidney
function impairment in the observation group was lower than that in the control group (P < 0.05) . Conclusion Butylphthalein
combined with alteplase intravenous thrombolysis can reduce S100 8, NSE, lesion volume, neurological impairment and brain

tissue injury in patients with acute ischemic stroke.
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Table 1 Comparison of baseline data between the two groups

a0l i sl A BMI LY Wl JOREARCRIE Ry FILH e IR )
4 (Brie) (325, %) (Ts, kgm)  (n(%) ) (0 (%)) (X+s, min) (x5, d)  (n(%))  (n(%) ) [(n(%))
X IR 78 43/35 68.7+11.3 23.6£22 38(487) 41 (526) 1024122 10.8+2.6 36 (462) 35(449)  23(295)
Waedl 86 48/38 69.6+11.6 23.6+£25 34(395) 46 (535) 103.5+13.6 10424 48 (55.8) 37(430) 36 (419)

x*(0) 0.008 -0.542" -0.055" 1.401 0.014 -0.558" 1.255° 1.528 0.057 2719

Pl 0.930 0.589 0.956 0.237 0.906 0.578 0.211 0.216 0.812 0.099

e IR



SO IR R 4%k 20234 10 A 55314555 108 FeA5 Mk http://www.syxnf.net 109+

protein B, S100B ) . ML MEEEILE (neuron
specific enolase, NSE) . iCEMZLEE ABERT . HBERHpE kL
WAL (3) EEE DA &£ (National Institute
of Health stroke scale, NIHSS) 143, 203 T ABEHt . &G
L h, %524 h HBERAINIHSS ) 370G e w2 gz
PUREOL, LGSR LITRNE, B424y, srES TR R H
MADIREZ B . (4) RHGRE 4 (diffusion tensor
imaging, DTI) S, K HSiemens Magnetom Trio Tim 3.0 T
HEATMRIRG 2, R IUMEM, 45 1638 B ARk Lk i,
P 2 A [ 5 Sk A, P HZE B PO HGE , AT TIWT,
T2WI, DWI, FLAIR® RO, FFHEATT2WHARAL |
FORBLEAR, TR IF DT . S 8E : TE 93 ms, TR
5700 ms, JZ2J53.0 mm, RAFFF128 x 128, RS
J7 30, WU A [RIERCE SR BUINAE b 1=0, b2=
1 000, REEME198 s P41 )5 &I AR R 7E U R DTI
E&)E , i DICOMAR =R HA Y, FE Bl Diffusion Toolkit
J5 Ab BRARAE RS AR S S AT BUAR B . B 12 A SAELL T
A 250 545 5 2 D43 S AE 3 4 45 1] S R AL (fraction
anisotropy, FA) B, BEOFARE 2 br AT 0 LR
DX B FEXT 0 T R B ZH 2, 45 2AH I R MR HLREL (apparent
diffusion coefficient, ADC) MFA, FA~XIEME3K, BOFH
fl; ARJEHEAKADCHIHINFA, ARWTF: HIXTADC=£41
ADC/AEMIADC, AXSFA=EMFAMEMFA.  (5) AR,
TR TE R D G T N S v o6 1 A T K o TINL A
Rl Bl FEIRESZA . B IhRESA . KB

1.4 GiiteEirk RASPSS 25040 1 2E 5k i e AT Bl b
TFEIESDMIITRERELL (x+5) Fow, A LERHP
MSLREAG S, AN HEBOR FBCW o 365 AN RN ] S NTHSS
PO BRI E S 65 07 225307 5 THECSERE AR B3R
ZH [H] FL R X 2*@3@; K FHPearson Al I S HTHR T 20 e 1 4
A BE NIHSSIFA S DTIZEUAR G . AP<0.05 02 5745

Sror B FARLDABERS , HARfE24 h, HEEENITHSSPES 53]
RTAMBERIG h, BB NIHSSTE/ 73 S T A s 5
24 h, HWMEZLAEFE24 hy HEGERTNIHSSPE T iR,
ERAGEIEEN (P<0.05) , W#E3.

2.3 DTIZE WLABERT BMADC, ABERTEMIFA {2l
ADC. fEFA . ABERAHRTADC, ABERHXIFALLE, 25
gt L (P>0.05) ; P4l Bt B MADC, BMFA
AHXFADC . HHXFTFAZY B AR AR, HUWEL4H L Be it
MADC, BAFA, FXTADC, MHXFAR FXHLL, 2RA5
R (P<0.05) , W4,

2.4 NIHSSHAr5DTISEIACHE  Pearson /M4 S i
AN, BRI RS T A H BERT NTHSS T35 H B AT ADC
BRAL (r=-0.179, P=0.022) , 5HBEHAEXIFA S G1AH &
(r=-0.241, P=0.002) .

2.5 ANERN  PHAEOIKHE . R, i, B
KR, ZREFSHIFEE XL (P>0.05) ; RN
REZ . BUREZ WA AR TR RA, ZRALIEE L
(P<0.05) , W35,

K2 WALABE B A2 B Ko kR S (x+s)
Table 2 Comparison of neurotransmitters and lesion volume between the

two groups at admission and discharge
S100B ( pgl) NSE (pgl.) WA (em’)
ABEE e OABERBER ABER B
XA 78 295:0.53 0.86+021" 34.0+52 17.7£3.7" 153+43 13.2+32"
WAL 86 2.96+0.62 0.28£0.09° 33761 122428 155+49 11.2+26'
tH -0.110 23.365 0.140  10.749 -0320 4414
Pl 0.912 <0.001 0753 <0.001 0.750  <0.001
TE: S100 B ="PRMERER IR B, NSE=MZIThl S Emm L
s “FORGALABE A, P<0.05

DU )¢

R3  PIAEENIHSSIE > LA (x5, 43)

GiitEE . Table 3 Comparison of NIHSS scores between the two groups at different
2 #HR time
2.1 PR R AR B4 ABERFS100 B . NSE. % E2 D71/ 115 QRN | 2 <3 = I V3 3 = A 1 1)
AR g, ZREFSIFE XL (P>0.05) ; WA HBLR NIHAZL 78 15.6+52 10.0£3.6' 8.5+2.6" 6.5+1.9"
S100B8 . NSESMIMRFALABCHT, kAR FR o 51/ F A4l WA 86 15.7+52 103+32° 52+2.1% 3.6+1.1%
ABER), LA BERFS100 8 . NSEALFXTHRAL, ikl ik Pl Fpy=29.827, Fu=898.533, Fyu,=14.418
BUNFXTRA, 2RE5I#E L (P<0.05) , W32, Pl Py <0.001, Pyyy<<0.001, Pyy<0.001
2.2 NIHSSHR RS IRTT 5 AAENIHSS oy EAPAESE HAR VEr R SABABI LR, P<005; R SAGERE L bt
M (P<0.05) 5 WfE] IGIFINELENIHSSIEr EEHON R E 45, P<0.05; “Som SALBRIG24 hItE:, P<0.05; “Fom 50 iaa
(P<0.05) . MZHERSE1 h, 524 ho HiBEATNIHSSTT L4, P<0.05
R4 WADTIZHLE (x+5)
Table 4 Comparison of DTI parameters between the two groups

- BIADC ( x 107 mm’fs) HPIFA (x 107 mm’Ys ) FEIADC {EIFA HIXFADC HIXTFA

) ABB b Abif gt (<A07meds) o OxA0Tmmds) g e ABiE it
A4 78 0590£0.082 0.714£0.012° 0279£0.068 03390078  0.738£0.052 05680.113  0.797£0233 0965+0.113° 0.502£0.131 0.606+0.124°
WEA 86  0.586+0.178 0.8130.138° 0278+0.066 0412+0068°  0.736+0.065 0571£0.112  0.793£0221 1.105£0.172° 0492£0098 0.734+0.114'

ol 0.142 5014 0.096 -6.404 -0.171 0.130 -6.116 0.520 -6914

Pl 0.887 <0.001 0.924 <0.001 0.865 0.897 <0.001 0.604 <0.001

e PR GARA ARG A, P<0.05; ADC=EWMTRELZE, FA=EB/4 In St 251



<110+ Pract J Cardiac Cereb Pneum Vasc Dis  October 2023, Vol.31 No.10 http://www.syxnf.net

RS WAARBBIRAERIE (n (%) ]
Table 5 Comparison of incidence of adverse reactions between the two

groups
E4E 1 QO3 L R 1 1 11 95 27 7 = ) 0
X4 78 10 (12.8) 12 (154) 7(90) 10(128) 12(154) 6(7.7)

WAL 86 8(93) 10(1L6) 3(35) 3(35) 2(23) 3(35)
X 8 0.518 0.497 1.299 4.881 8.934 1.394
P 0.472 0.481 0.254 0.027 0.003 0.238

3 itig

AR R A B R AR . R REEREN, R

00 20 2P T it ot 0 5 2 R T 3 P b 22 A 0, T

SN R AT B N DR T R FH B R AR R e kA
AT, HT LSS A ML P 1 £ 4 R L RIS A R L AL
REFVEEE, PETHEFRACR, W R E R H
BT A A2k R A U L TR R — R R SR 25
HAR 200, wamE T e HEAREFRTE
FEVERT, ATAE SR v B[] e s/ 43 R . R A
TR, AN N R B, SO A R IR IR A
PEE AL UM BAIEIR , BETHIRRIGITRCR . AHIF ST 45 5 k.
N, PIYLHBERTS100 B . NSEM K FARLIABENT, bk
B BINTARHABER, FEA B BERS100 8 . NSEfLT
NTHRAL, AR BUN T X BRZ, PR T AR A5 Bl A2 il i
Jok 5 B AT b A AT S P Sl i P 2 v 0 3 a8 I B i/
TR I PR L HIS100 B . NSEVEASL A= b 5 i 22 35 40515
P 1O i TR A T LN ] A R, TR AR
HMADIREI, T ARBOCRE O LR, ik R A
SUE I R v, B kM5, JS100 8 . NSEREIL.
BEAEBIESEIA R, NTHSSPE MR PEAS St Bl v A< v g 1)
REIOT Y — T AR bR, PP ok s 42 R il 2 T e B 4
FREEB Y, BMEWBUSALE " L ARG R R, W
BRI INEAENIHSSIF S AR HAERT, I 3RY7 iETE
NIHSSIF4r b F R0 2 MBS h, 524 by
H BERNTHSSTE 0 0 IR AR A BN, #2524 b, HiBERT
NIHSSPEA - BIMEFARLIEAR G h,  H BEHINTHSSPE3 73 I
FARMAREG24 h, HWSEAERT24 b, HBERINTHSSTE5)
T XL o $R7R T ARG A BT 25 e i ik v A A ki e
SobEB R A R ML TR S o AT IR R T RS TSR
AT ORI BTl 5 POV A TR T b, iE— 2D T T AT %6
G011 Vs O 72 B 2 P 8
HMXAEIA, BREBHELEIIRE, RIHATIER .

DTUE BB SAG A, e 2 HFBEIT . AW e,
VRITH AR LAY 1A 1328 3 JEH O SR, 38 i sh A 5T )
KA F IR L, LA (R U M it A, fE i oA
it e 2 AR, IR LT Z 0 FIieWr . KR R g
i L R ADCT ARG B AL 1 £F 4k SR 25 1k
SR RD H A 5 AR 2 K A TC VR R s I 2 425 ¥ AN T RE AR B Y B
B, XUHRESWT . YAIT BRI BRET st
BN AIXTADCH] S M kI S8 L . FARTfE— e R |

S R EF A A 5 A B AR Y S, AR A 1 BT il PRk

AETEIR kA, o D A T R Y 5 0 e A A B

WG 5 EA TP I gt e . i AR B A AT FA

R [ S R 2 B o e 3 A N 0| e 2 3 7

I BERTEBMADC . BAUFA . FHXFADC, AHXTFAZ5IE T4

HABERT, HEEA et B AADC . BIFA . AHXFADC

FHXTFA R FXT IR, $27R T 2R IR A By il e ki A2 P

AR A B it A A v R i A S TR S B O, BE N if R

WE, SEAEXTADCYEIN ., TWIAHXTFA SAEXFADCAE fL—F Y

SRR PR 00 P ke sl i e, ol ke i o ke DX R Sy

(=R N TR (O T 5 1 A3 5y N s 7 N A W 2

BN ANML A B, o 2 2 i B A, X RS B AZ B

2D AR YENPIK , di/ NSRRI, BEIR s 2T o

A, HE R BUR A LRSS RS, IE R ALY, SR

Wbk, M SFEGN FAREAL " . ARBFGE Pearson il 43 Hr

SEREIR, SEB A R R BE R NTHSSIT- 435 Hh B i AH

XTADC., FXFARR AR, $REEBMADC, FAX,

NIHSSPEAMI/D, B B P DR s . AT 4

iR IR, WEATIIREZH . B YIREZ 10 & A AT X |

2, HEos TORBRI A B2 A A IR YT Sk s i v AR

e S SR iRl
2R TR, T ARTRIGE G BT e I i T R AT 2 s

MPEAE AR AS100 B . NSE, A/ AT, okiz p 22 ) 6

G KRR B . (BARET N e | AMEARERSE, H

TSR RV REAAAE — B AT, AR AREAR . Zh0R

ARSI A 18 .

VER TR BYURMAT LM B 5L, AT £k
5T, BEMSITH L, AL FEKA . BEE
W, R BEE. FHE. AL TRABATKE;
R HMEMATRAEE | R AR, AT LT RFIE R A
T o

AL RA H R,

S 3K

(1] kFn, Tk, 22000 T R EK S Ak a0 i 9 W e A o %
Tt 5 J Vs A 9 T 20 B A 2 e R B I R SE [T ] .
hE EEAE, 2022, 19 (2) @ 11-14.DOI1: 10.3969/
J.issn.1674-4985.2022.02.003.

[2] skttas, s, Apabad, 5n-PARRIKIARES T RBIGIT &
S A A b I DR T R S e A e [0 ] o AR
WA, 2021, 15 (12) : 1-4.DOI: 10.14164/j.cnki.cnl11-5581/
r.2021.12.001.

[3] FRUT, IR Bl e K8 A B0k A5 T AR IBOG) 2P St ot 2 i
A B EIRITRCR (1] W ESEHEZ, 2021, 16 (26)
8-11.DOIL: 10.14163/j.cnki.11-5547/r.2021.26.003.

L4 ] 8SCAs, Do MAR, Mt . T 28 BB A5 o 2% 5 e e O 2 A
AT X S M R AR b R B NTHS SRS g [ ] .
FALEE S, 2020, 42 (23) : 3608-3611.DOI: 10.3969/
J.issn.1002-7386.2020.23.022.

[5] bR, SASCHE, TEFE, 55T BRI & PRI ks ek
7 X P SR ot M i A e BB S AR e D RE R AR B A [ ] .



SO IR R 4%k 20234 10 A 55314555 108 FeA5 Mk http://www.syxnf.net 111

WALEEZG, 2020, 42 (20) : 3137-3140.DOI: 10.3969/ TASHR, 2019, 25 (3) : 404-408.DOI: 10.3760/cma.
J.issn.1002-7386.2020.20.024. j.1ssn.1007-1245.2019.03.022.
[6] FPARB oMo 20, TR IR 2 S I 2 I I 95 [14] KEONG N C, LOCK C, SOON S, et al.Diffusion tensor imaging
A B, S E 2B A2 ia1E 2018 [ ] R profiles can distinguish diffusivity and neural properties of white
fetpepigeds, 2018, 51 (9) : 666-682. matter injury in hydrocephalus vs.non—hydrocephalus using a
(7] AR e 2 2 Bl 2 2% G 2%, Th AR IR 2 £ i 80 2 03 23 ki strategy of a periodic table of DTI elements [ J | .Front Neurol,
AL A 2 2 o L — S BB AR R 2015 [0 ] AR AR 2022, 13: 868026.D01: 10.3389/fneur.2022.863026.
R, 2015, 48 (8) : 629-643.DOI: 10.3760/cma. [15] MOURA L M, LUCCAS R, DE PAIVA J P Q, et al.Diffusion
J.issn.1006-7876.2015.08.003. tensor imaging biomarkers to predict motor outcomes in stroke:
[ 8] F [ i 1fr 9 95 B 96 46 1 2 5 22 B3 2> vP TG i 5 0 B I6 16 a narrative review [ J ] .Front Neurol, 2019, 10: 445.DOI:
(M ] dbnt: ARIAMH:, 2007: 17-20. 10.3389/fneur.2019.00445.

[9] KWAH L K, DIONG J.National Institutes of Health Stroke Scale [16 ] HAQUE M E, HASAN K M, GEORGE S, et al.Longitudinal
(NIHSS) [J1.] Physiother, 2014, 60 (1) : 61.DOI: neuroimaging evaluation of the corticospinal tract in patients with
10.1016/j.jphys.2013.12.012. stroke treated with autologous bone marrow cells [ J | .Stem Cells

[10] WANG X P, TIAN X Y, MA J L, et al.Clinical efficacy of Transl Med, 2021, 10 (7) : 943-955.DOI: 10.1002/sctm.20—
gangliosides on premature infants suffering from white matter 0369.
damage and its effect on the levels of 1L-6, NSE and S100 [17 ] ZHANG C, SHAJY, CAILL, etal.Evaluation of the glymphatic

[J ] .Exp Ther Med, 2019, 18 (1) : 63-68.DOI: 10.3892/ system using the DTI-ALPS index in patients with spontaneous
etm.2019.7539. intracerebral haemorrhage [ J ] .Oxid Med Cell Longev, 2022,

[11] LARSEN K, JEGER H'S, HOV M R, et al.Streamlining acute 2022: 2694316.DOI: 10.1155/2022/2694316.
stroke care by introducing national institutes of health stroke scale [18 ] SATO T, NAKAMURA Y, TAKEDA A, et al.Lesion area in the
in the emergency medical services: a prospective cohort study cerebral cortex determines the patterns of axon rewiring of motor

[J] .Stroke, 2022, 53 (6) : 2050-2057.DOI: 10.1161/ and sensory corticospinal tracts after stroke [ J] .Front Neurosci,
STROKEAHA.121.036084. 2021, 15: 737034.DOI: 10.3389/fnins.2021.737034.

[ 12 ] RAJASHEKAR D, WILMS M, MACDONALD M E, et al.Lesion— [19] SHKIRKOVA K, SCHUBERG S, BALOUZIAN E, et al.
symptom mapping with NIHSS sub-scores in ischemic stroke Paramedic global impression of change during prehospital evaluation
patients [ J ] .Stroke Vasc Neurol, 2022, 7 (2) : 124-131. and transport for acute stroke [ J ] .Stroke, 2020, 51 (3) : 784-
DOI: 10.1136/svn-2021-001091. 791.DOI: 10.1161/STROKEAHA.119.026392.

(13 ] XUIBESL. T AR Bk AU 60 T8 5 WG B re— P AR TRV 1236 97 4 7 441 (ki BT 2023-05-07; &[0T H Y. 2023-08-03 )
AT e A p R AR R R E ST [0 ] IR PR R 2 (ARSCHhikt: 5kiy)

- EE - iEE - FHE -
(2R i de i R 2o &) 4 638 18 3545 40 4

HE— 2R R RS TAEE R, TAER K, CIERLOC R A w44k ) Tl 7 8hasgtumiE, ATE LT &R o
G AR SR AL AR BT T 58 . AR GE T2 3 . DA S5 SCIR A SR N T IR S5 O i 3 R i s seimig ek T, 5
ZASCH R AN e SR EBOR , WG SRR B R |

(1) SRS RARRMEE . RVE . Metadb W/ RGVFNRAISCEE, Horb iy XI5 SIEME SIS 1 ~ 2D AILSE

(2) ERHPLAELL ERGIE SR, Hrb i IS 1 H R 1 ~ 20 H WIS G

(3) APHEEIH SCHFCE SHTEEDTT . KA RBEPL B . KA R AR TR 52 ~ 340 ARG R

(4) RGERE. WA R/ — P RN L BT (4 ~ 6 SCEA M) 22852 ~ 34 H IR G

(5) N4 A ERRMISEA LR GRIBEITEOR | U8 BRSO, HY52 ~ 3 A WIRSE IR

(6) PEFHBARBME AR SC (HIRF IR ) 82852 ~ 3 A WIRSEH iR

FUFFE LR SRR B SR ARTIE R (www.syxnfnet ) “VEEHEARGE” dT8M, HEIS UG BRHARE “4riE
B RS HIENISC . SCERFR LA . AL, TS IRERT G RIER . TR, ARG LRFFMARE 4k
HIE” . AOGIERIRP R A - IR DT SN SE R BUR SR ST ST R 0K B IR R AL T

JUFF & B3R 260 B 5 o R I TR 20 15 ~ 30 dRLPY, FF AT 2 B A, R ALIG . 18833006545/0310-
2067168, HE% . syxnfxghzz1993, E-mail: syxnfxghzz@chinagp.net.cn,

(AT G )



