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B OE B AR N EARA T I8 7 A IEE R (ACD) B E T AR A hfe d EERF RO Hh, 7
IR 2022 12 A £2023 4 11 AR RE 6 ACL B % 126 ) | e BIEMUI 5 Aok o A TR A é‘féﬂﬁvﬁfmdhl)iéﬂ,ﬂriﬂ 63 41,
T e il PELE BB KA ST R+ T e HE8 o BRAE B E A eI ey ek EBEA N AT H £4heF, REHASE %aﬁ
16 B IT 8 Fe R B RS K A O, PR AL B ik s T A K B B B AR AR AR SR B ) F A AR, SR BRAE T
LB H 0 Ve R B A F A 88.89%(56/63) , 8% % T I Anth L4049 74. 60% (47/63) , £ % H %it F & L (P<0.05), &FH5 ﬁ@
20 % 09 FAF A RIS iRAEZ R (MoCA) | ] HAFAY R B4 E A (MMSE) 347 &, L3A4 97 40 % % 69 MoCA \MMSE %
BES T mbIEN, £2FHYFGHTFEL(P<0.05), B7F5, HEEFZWMEIRLRETF o INF-a) 8 @iA-% (IL) 1B, IL6
Fo C BB % & (CRP) /K3 AR, LB S04 75 40 % % 69 TNF-a IL-1B .IL-6 #= CRP /K-F B ZAK T M Anwh JE40 £ F ¥ A %t 3
SL(P<0.05), %976, BB ey d =B (MDA) K-F 2 & A%, A2 B4 2 AL EE (SOD) | B A AALRE F (T- AOC)%UA\J‘])U&'}HU\_
A B (GSH-Px) K-F 2 F 3 ; BB A8 57 40 8.5 69 MDA R-F 415 4a v JE 40 9] 2 4%, SOD \ T-AOC #= GSH-Px 7K -F 8 2 4
B, ARG FEL(P<0.05), %A E, RAEFGTH LREEV, ) RE Mk, FHYaEE(Q,.,. ) RE4E, Massh
JATL A (Ry) An b PR3 (Zov) B AR, 5 A P4 bba5 BRAG A B WV, bk 2F Q. F&HERFE Ry Zev FML&
FRF EFHAHLETFEN(P<0.05), BFEAEP RAEABTHEL i Il & F 6 R B AR & ﬂii%uﬁx 2R ARG F
SL(P>0.05), %, mﬂu P EAMIRATT b JE8 57 ACT B Re 8 A B4R & 08 7 AR, AR B K g BB A BAL BLR #mn
BoE NGRS R N AR, A AR,

KR NATHI 4, M, SRR, Amabh; KEEF

Efficacy of Beraprost Sodium Combined with Agatroban in the Treatment of Patients with Acute
Cerebral Infarction and Its Effects on Cognitive Function and Serum Inflammatory Factors"
ZHANG Jing, QIAN Qian, WANG Sen, XU Shimin ( Dept. of Neurology, Baoding No. 1 Central
Hospital, Hebei Baoding 071000, China)

ABSTRACT OBJECTIVE: To probe into the efficacy of beraprost sodium combined with agatroban in the treatment
of patients with acute cerebral infarction ( ACl) and its effects on cognitive function and serum inflammatory factors.
METHODS: From Dec. 2022 to Nov. 2023, a total of 126 patients with ACI admitted into the hospital were extracted
to be divided into the combined treatment group and agatroban group wia the random number table method, with
63 cases in each group. The agatroban group was treated with routine symptomatic therapy and agatroban, while the
combined treatment group received beraprost sodium on the basis of agatroban group. The clinical efficacy and adverse
drug reactions of two groups were recorded, and the cognitive function, levels of inflammatory factors, oxidative stress
indicators, and cerebral hemodynamic indicators were compared between two groups. RESULTS: The total clinical
effective rate of the combined treatment group was 88. 89% (56/63) , significantly higher than 74. 60% (47/63) in
the agatroban group, with statistically significant difference (P <0.05). After treatment, the Montreal Cognitive
Assessment (MoCA) and the Mini-Mental State Examination ( MMSE ) scores in both groups increased, and the scores
MoCA and MMSE in the combined treatment group were significantly higher than those in the agatroban group, with
statistically significant difference (P <0.05). After treatment, the levels of tumor necrosis factor-a ( TNF-a),
interleukin-13 (IL-1B), interleukin-6 (1L-6), and C-reactive protein ( CRP) in both groups decreased, and the
levels of TNF-a, IL-13, IL-6 and CRP in the combined treatment group were significantly lower than those in the
agatroban group, with statistically significant difference ( P<0.05). After treatment, the levels of malondialdehyde
(MDA) in both groups decreased, while the levels of superoxide dismutase (SOD), total antioxidant capacity
(T-AOC) and glutathione peroxidase ( GSH-Px) increased significantly, the MDA level in the combined treatment
group was significantly lower than that in the agatroban group, while the levels of SOD, T-AOC, and GSH-Px were
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significantly higher than those in the agatroban group, with statistically significant differences (P <0.05). After

treatment, the mean velocity of blood flow (V,_ ..) and mean blood flow (Q,...) of two groups increased significantly,

while the vascular resistance (Rv) and characteristic impedance of cerebrovascular net (Zcv) decreased significantly ;
and Q
in the combined treatment group, with statistically significant differences ( P <0.05). There was no statistically
significant difference in the total incidence of adverse drug reactions between two groups (P>0.05). CONCLUSIONS:

Ceraprost sodium combined with agatroban in the treatment of patients with acute cerebral infarction can effectively

compared with agatroban group, V, .. nean InCreased more significantly, Rv and Zcv decreased more significantly

improve the efficiency, reduce inflammatory and oxidative stress reactions, improve cognitive function and cerebral
hemodynamic indicators, with higher medication safety.
KEYWORDS Beraprost sodium; Agatroban; Acute cerebral infarction; Cognitive function; Inflammatory factors

2 XA 5E (acute cerebral infarction, ACI) 24 i L& B R
FR IR P T I A A ST O A et G5l AR, DT 5 | i 4
LG AMIIBERLAT . ACI 28 T8N, KIRHRA N S
M1 80% , FLEEE A M4 AR, ACT 1) & 9 R % 4F 7
w L AN ACT B RO R R R R L R R
R o K R R ™ E A Wl i BE A 35 af
OV, 38 Ao T S O o o A T RN, K BT
AR FE A6 R b 8 TR 97 &% 48 h WA ACT™ DL
N FEN R BT AR T B0 245, T A k] i N Al 2R A R I /AR
FHIRE, NI & 4550/ MR VR, © L2 36 7 2844 3l ik
WAL S AN E S ks 7 . R R & B OR8N R A
FTIMEPEIAYT ACT MOIRIE, L, ABF 55 B e85 DL A5 &
R I BTN B BEXT ACT £ I RT3 A N B R LA X R
9iE R Tk R
1 #ERSFE
1.1 H#RSRIE

PEER 2022 4F 12 A & 2023 4F 11 A FIRBEEZ M ACI &
126 BIVERBSEAG . AIARRHE A5G b 20tk S it i
PSR G 2018) P H T ACK RIS WbRIE ; 253K i CT %
AR LR AR 440 2 T2 Ry 51 P9 K 3 Ik 2l Tk s 45 s £ 784
ACL; B YRS, BRI <48 h; B2 K F B M IRA 58 5
WF A A S R IR FOR 723 . HEBR AR i . oAl R
FT R ACT 2 X ASTFFE AT 25 ) 33 sl AN I A2 3 5 &5 R iR
15 | A 4 S L A O 65 R T 25 L 81 5| e ) DA Ty B B
o P AR 2 E A2 A IR0 TV N EEIE IR A
LB A RIERGE MR RGN 50 RGP & FEEE N
IRERETS# A IR & 5 38 3 S H A BT 2 ik A &
AR ERBEACHZ 51 2 H i (18 LS. 202208012)

P BRBAALEL 7 3R 0 f 5 43 S 6B YR T AL A0 B ot BE
21,194 63 i, BEAIRITALRE AR 51~73 & KA
[E]24 10~43 h, 35 E [ 37 TAE Be A< #0 4 D) B8 e 37 43 2 %
(NIHSS) PF43h 5 ~26 43, B BE2 3 b, AR o 52 ~
74 % RRHTAIA 9~ 44 h NIHSS 140K 5~24 4y, W4 %
HFELR BORLEA W LPE L3R 1,

1.2 A&

PIZH R A B 5 Y B2 32 W T, W5 (LA | I A gk e
SR XTREIR YT, 1R 9T B R ERACE AICEE (IO R IR,
FEUEATIE MERE ISR, (1) Bl h BELL B A6 5 HARE 1R Y7
A 253 Bl ity B 3 S (A% 020 mL: 10 mg) , &2 4R
2 d N, L 0. 9% S AL BN TE SR 250 mL i B B i il BE 7 S R
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®1 PMABEELTEBLR

YiH AR A (n=63)  BIIIMBIAL (n=63) X4 P
R/ (its, %) 61.58+7.64 62.43£7.19 0.643  0.521
R/l %) 0.127  0.722
Bk 33(52.38) 31(49.21)
it 30(47.62) 32(50.79)
BMI/ (s, kg/m?) 24.96+2. 41 25.07+2.28 0.23  0.793
R (s, h) 26.056.73 25. 84+6. 56 0.177  0.860
EFEABAL/ 51 (% ) 0.297  0.862
TR R AT 25(39.68) 27(42.86)
TP A AT 27(42.86) 24(38.10)
KA GAT3E 11(17.46) 12(19.05)
NIHSS 43/ (35, 5%) 15.81+4.63 15.27+4.45 0.667  0.506
SERIGER/ (% )
R 42(66.67) 45(71.43) 0.3  0.563
BRIRAG 33(52.38) 31(49.21) 0.127  0.72
il g 27(42.86) 28(44.44) 0.032  0.857
O 15(23.81) 18(28.57) 0.370  0.543

10 mg, BRI I, 345 3 B iy BE 7 S 60 mg, 28 24 h F54E
I 7 5 SR SR YT, 1 RS T Bl il BE A S 10 mg+0. 9%
ARSI 250 m1L,3 h # KT, A H R IES 1 RGBT
MRS BB A RIS MG A R, (2) BRETRYT
20 TERT N i B 4 A9 6 Al L O AR DU B 2R A [ R
40 pg( LADIHTAZ BH3H) 1,1 40 pg, 1 H 3k, MABRHE
YIHELHAIT 14 d,
1.3 MBI

(1) INFNTIRE R H SRR AT A 126 (MoCA ) 1 i
SR S A B % ( MMSE) A W 41 B8 8 1897 1 IS B9 A0
1Rk, MoCA 3 B0 30 43, A5 41K I A 0 R sk 7™ o
MMSE 14354528 30 43, 7543 B AR A 0 e A b 7™ 2, (2)
RAEHF . 0 TFIEIT A5 RS AL R 5 I KL 10 mL,
60 1L 375 98 SR FE R 7 o (TNF-o) L 400/ 2 1B (IL-1B) .
H A2 6(IL-6) i C SN AR (CRP) K, (3) %EAbR
B+ SR FH IO G 928 T 6 590 A 00 9 4 A8 25 VR T T Y o 3
N (MDA) | #8 & 1L ¥ 5 fL i (SoD) , B P R AL g
(T-AOC) FI4 it H B S AL B ( GSH-Px) 7K (4) i I 3t
Bl )RR < SR 2 5 22 35 8 A 3 43 AT ASOR I G 2 R 2 IR T
HG P MR B (V) PR (Q,,.,, ) LA 5H
REL 77 (Rv) FAFHERAL (Zev) Ko (5) AN R & AR I . 0
OO R MIZH B TR T b AR P BN RN, B4 Sk o Sk
e B MR AR 2 LB SR A,
1.4 FTEERRAE

NIHSS W53 FEAIE>90. 00% , JFR S50 0 9, WA A ;
NIHSS ¥ 43 FEA%>45. 00% ~90. 00% , RN 1—3 H, B
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B NIHSS $F 73 B A 18. 00% ~ 45.00% , f5 iR %5 9l 1—3 %%,
AR NIHSS VE 43 PR AR < 18% , M TE AL . A 5% = (4t
A2 R B8+ 280 19 45+ A RO 1400 / S 1515 100%
1.5 SHitEFE

N FH SPSS 25. 0 #AF#HEAT GE 127 43 A, AT B g 4 X
T AL RIEAE R AN M B ) AR AR SR T R R A RS
O30 R was FoR AL EEATASLREAS ¢« R0, AN LB AT
BCXTREAS ¢ R 5 I R 35 AN R B S5 T HECRORE 2 (%) 3%
RLATXC K, P<0.05 NEFAGHHE XL,
2 #R
2.1 WABFIRKTHLE

KA R YT AL E IR IR B BOR K 88. 89% , 2 i T
Tk PR Y 74.60% , 2 7 A Gl B X (X =4.308, P =
0.038) , W% 2,

Fx2 WABRBEKITHEEE[ (%) ]
451 HARE BA AR Josk BAK
KEITA (n=63)  28(44.44)  19(30.16)  9(14.29)  7(1L.11)  56(88.89)
e (n=63)  23(36.51) 18(28.57)  6(9.52) 16(25.40)  47(74.60)

2.2 WABEINNIIEELLES

TBYTET, PZH % MoCA \MMSE TF43> 1Y 2% R 4 L 4e 12
B (P>0.05) ;7897 )5, 41 & 1Y MoCA \MMSE $E43#3h
SEHT T AR T 4L 1) MoCA \MMSE 143 i 2 75
TP, 22 F A G2 L (P<0.05) , L3R 3,
2.3 FWABEREEFKELRE

AT, IR TNF-a IL-18 \IL-6 Al CRP JK-F-fY 22 5
WG 28 L (P>0.05) ;3677 )5, B4 & 9 TNF-a,
IL-1B \IL-6 Fl CRP KPS BIA T HT AR, R G iR VT A B 1Y
TNF-a IL-1B . IL-6 Fl CRP 7K & 3 I Tl fin gh BE 2, 22 7 3

R4 WABEFBTENERERTFKFLLE (xss)

R3 MWAREZEFFEIE MoCA 1 MMSE 43 LLER (x5 ,43)

a3 MoCA ¥4 MMSE 34

i} TR TR TR TR
KA AL(n=63)  17.82:4.39  24.65:¢4.87°  19.72¢3.91  25.60+4.37"

POl (n=63)  18.03x4.16  22.49+4.71"  19.46+3.88  23.74+4.25*

' 0.276 2.531 0.375 2.42

P 0.783 0.013 0.709 0.017

L SIRITRTIEL, " P<0. 05,

HGit#E L (P<0.05) , L& 4,
2.4 MABESNNHIERAFLE

VRIT R, M2H 552 MDA SOD T-AOC F1 GSH-Px 7K -1 2%
SRTGIT2ERT X (P>0.05) , HIAIT7AT L, A B H IR
JE i MDA 7K -2 441K, SOD  T-AOC il GSH-Px /K-35 7)1,
ESRWE G L (P<0.05) 1697 5 , BB ITH B E N
MDA ZK P48 i th BE2H it 2 F 41K, SOD  T-AOC #1 GSH-Px 7K
PR EAE, ERASIEE L (P<0.05) , L% 5,
2.5 WAREMIMFSHZEIRKTELE

TRITH, LR V, 0 Qe RV Fll Zov 2ZE BTG
B (P>0.05), SIAIFATHLE, LB EIRITIEM V. .0 Qoo
WEFE, Ry Zov BE AL, 25 ¥H G532 L (P<0.05) ;
AR IR TR BV, Qo XN BELH 025 T 5,
Rv Zev WERIL, ZRIAGIT#E L (P<0.05) , L3 6,
2.6 MABEFRRME4FRIEE

TRIT LR R A VAT AL R RO B A A R
7.94% SR BELE (11.11%) W, Z R L% 3 XL
(X*=0.368,P=0.544) WL 7,
3 iFig

ACT BEVI — B PO IR, WA e AR, S BE
TR R b B A A I 5 e 8 A IR B S E R B A

0 TNF-o/ (pg/L) 1L-18/( pg/mL) 1L-6/(pg/L) CRP/(mg/L)
) AT TG AT HTIE AT TG AT Hikid sl
EBTRITH (n=63) 6.282.25 3.27:1.327 9.34£2.15 6.48:1.53" 864.17£163.00  420.68+63.92* 12.85£3.24 5.67:2.41"

Wi BE4 (n=63) 6.652. 13 4.76£2.04 9.61+2.07 7.96:1.72" 828.50+154.46  463.45+67.33 12.2643. 18 8.19+2.63"
t 0.948 4.867 0.718 5.103 1.260 3.657 1.032 5,607
P 0.345 <0.001 0.474 <0.001 0.210 <0.001 0.304 <0.001

T SIRIFRTILEL,  P<0.05,

x5 WABEEBTIERUEHIEIRAKFILE (x£5)

i MDA/ ( pumol/L) S0D/(U/L) T-A0C/(U/nl) GSH-Px/(U/L)
) TR TG TR HTIE AT A AT TG
BRI (n=63) 8.16+3.45 4.42¢1.51" 175.34£40.59  237.16+46.28 8.81:2.53 15.49:4.68 74.85£19.40  105.66+27. 18"
Wi BE4L (n=63) 8.30¢3.17 5.25:2.03" 169.73£40. 15 203.42+43.61 8.45:2.72 13.11:3.62% 73.13£20. 67 89.51£24.32%
¢ 0.271 2.604 0.780 4211 0.769 3.193 0.482 3.515
p 0.787 0.010 0.437 <0.001 0.443 0.002 0.631 0.001

T HIRITATIL, " P<0. 05,

Fx 6 FABREBITIERILTRNFIRIRAKF LS (x+s5)

a5l Vinean/ (c0V/S) Quear/ (ml/s) R/ (kPa+s/m) 7o/ (kPa+s/m)
- IR iid5 Il iid5 R Il i) T
BRAIAI7 4l (n=63) 11.97+2.94 17.94£3.85 " 6.52+1.81 9.04£2.13* 113.26+23.59 76.73+15.16* 23.54+7.16 14.95+4.07*
B A R4 (n=63) 12.26£3.05 15.53£3.76 " 6.68+1.59 8.02¢1.77° 117.0525. 81 91.64+18.62* 2.28+7. 43 17.28+4.62*
! 0.543 3.555 0.527 2.923 0. 860 4,929 0.969 3. 004
P 0.588 0.001 0.599 0. 004 0.391 <0.001 0.334 0. 003
T SIRITAT I, P<0. 05,
KT FABERAREMAEBRLEE]F( %) ]
451 k2 N [ iR Zh DA Ait
kAT AL (n=63) 1(1.59) 1(1.59) 1(1.59) 1(1.59) 1(1.59) 0(0) 5(7.94)
B iiELE (n=63) 2(3.17) 1(1.59) 0(0) 2(3.17) 1(1.59) 1(1.59) 7(11.11)
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BT X R B O R ™ E UL IR IRIRYT ACT
FLALFR AR ORI BCEIEIA AR 2 2 AT G 15 1
J& U/ AN IRE , fE BE R R IhREW AT s R DO

BT I ply BPEAE Sy B 88 o B R 55, B T e A v 1
AT A IO L Y v I T A I L e 3 ) A
[ AR N R SO T I - S A O ) e = )
74. 60% , R BT Hn PR o ACT B B RISOR k&34
T L R I R AT R 0 3 s T T i AL, )50 A DL i
FIE A, DRI RN ST R R Z AR M4,
0 3% 3% BT AR IR AL B, % 35 Bt it /N AR 4 RN ik aft, B G 1
T ARG SRR R DL 81 2 40 B A A it BE AT LA Ak
LR ACT B MIRIT AR, AR T, &R T A B & IRIT
J& B9 MoCA MMSE 43 .35 =5 F Wi gh B 2, L4185 1
MoCA MMSE #4385 16 7 AT 54 T+ , Ui WA DR 51 2 4 vl
e B BN, Cai F Y HIFSE BN, SR FH LA S A0 A
I =] DTG YT G 2o ol o P i 2 v R g, B NER DR A R
JEEBE R C KA s ali g T B = DS ARG T A R W B A, H
WA RE AR B AR R A R —E, BT R
FEH R DRGSR 40 7 A BT B VS AKIG YT (1 ACT s, Hoa
ZSIHREFN S TUREAL T SR Ll B VC MR I S ARF5T e
KIIGIT R A AT AL B il PR AR A R N R
R Z RIS E X (P>0.05) , 1560 D1RT3) 2 4085 BT
TNERPEIATT ACT AR KL R, 25 % A pE g .

RAE R NAE ACL R E AR . 24 M il 48 BE WA, /)N
2 I AT AR 2 2 5 I 2T A T e e e, B R R i e IR
T ACLJE 2oty . AL B, DTS E kA Ph
HRARIAYT 22 003208 A R S ks 1R, A8 S5l il sl ik oes e,
BRIE O FE AR TNF-a K, M T K45 B8 1 (i R 3
s R —50 AW LB, A B IR IT )5 ) TNF-a IL-18
1L-6 Fl CRP /K -3 BEAR, HIR G167 41 B 3 1) TNF-a 1L-1B
IL-6 Fi1 CRP /K- g2 Ik F-Flm th BE4H , 15 RA DL R 31 2% 44 o]
TN BEIRIT ACT BEME TG A5 AIK 2B 25 19 SR RE S I, LAY % 4t 48
Jeii . ACT & A B/ FEREVE N M 2ot Ak i 21 PR,
5 YA S AL S 2 e H ik (GSH) A1 GSH-Px 2
MBI R G R 7y, B AFFE KB, VLRI R eiayT i
PR T B R 22 A, T 2 T B 1 SOD M GSH K1,
AWFFT Y, B4 B B IR T )5 B9 MDA UK 3 8 3 B AIX, SOD
T-AOC 1 GSH-Px /K- & & It = ; IR G167 4L B4 19 MDA
TR BT i i BE2H B (R F& A1, SOD | T-AOC. FlI GSH-Px 7K A i
Fhi, AT DL ATS 2 AENS A AL R ACT SB35 A0 SR AL B R
AT K, B EIBITIEI Vs Quewn B TR, Ry,
Zov BERAG; HECBIBITHBEW V., Q... BB i JE 20
FHE W Ry Zev MR W2 6 0H DL RT51) 25 G 16¢-& Bl i il
PERB S A 503 ACT SR AN M 3 3 112 SR AR LA AR

ZE LTk, DURTS) Z A& BTk BEIG T ACT 35 BElE
s B B R SORA I B8 | WA 988 B Ry AR Ak o
i 8 A & | R TR A R 2 e o = DA (S B N 1 S A
AAAE—E AR, QnBE DT WL st [B] 48, TC 3 0 2 DL R 51 22 A Bk
A BT BT I R R DL S 6 ACT B R R, J 4k
B — A BB A LA E R ITRL
5% ik
(1] BREE 20k BRIEA: &5 s ik REE 1 1 0 CXe Biadk
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