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(CAS) ¥ 5 0GR T3, Tk BB 2021 512 A—2024 412 A 5TALH FE =0 O B [RE# 984 ICVD
4-FF CAS BB 1E R THE, 08 97 75 ik 0 A FTHARAL T 2 An R A2, B 40 4], T AR XA 7T 2R R T $e 4R 47T
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2009 V5 R A 2R B TITHARMIT(P <0.05) ;7697 )5 , B 416 NIHSS 370 4K T M F R4 7T 40, Bl 5 & T
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Mechanisms and clinical efficacy of edaravone dexborneol
combined with atorvastatin in the treatment of ischemic
cerebrovascular disease with carotid atherosclerosis*®

Wu Wan-li, Li Gang, Sun Jie, Qin Qin, Zhao Lei
(Department of Neurosurgery, Guizhou Airlines Guiyang 300 Hospital, Guiyang, Guizhou 550000, China)

Abstract: Objective To evaluate the impact of edaravone dexborneol combined with atorvastatin on
patients with ischemic cerebrovascular disease (ICVD) complicated by carotid atherosclerosis (CAS). Methods A
total of 98 patients with ICVD complicated by CAS admitted to Guihang Guiyang 300 Hospital from December
2021 to December 2024 were selected as study subjects. According to the treatment method, they were divided into
an atorvastatin group (n = 49) and a combination group (n = 49). The atorvastatin group was treated with

atorvastatin, while the combination group received edaravone dexborneol in addition to the treatment given to the
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atorvastatin group. Post-treatment comparisons were made between the two groups in terms of general
characteristics, clinical efficacy, National Institutes of Health Stroke Scale (NIHSS) scores, Barthel Index (BI),
carotid artery status, and laboratory markers. Results No statistically significant differences were observed in
baseline characteristics between the groups (P > 0.05). The combination group demonstrated a higher overall clinical
efficacy rate than the atorvastatin group (P < 0.05). Following treatment, the combination group exhibited
significantly lower NIHSS scores and higher BI scores compared to the atorvastatin group (P < 0.05). The
differences in NIHSS scores and BI scores before and after treatment in the combination group were greater than
those in the atorvastatin group (P < 0.05). The intima-media thickness (IMT), plaque diameter, and number of
atherosclerotic plaques were all reduced to a greater extent in the combination group (P < 0.05). The differences in
IMT, atherosclerotic plaque diameter, and plaque number before and after treatment in the combination group were
greater than those in the atorvastatin group (P < 0.05). Laboratory analyzes revealed that levels of soluble CD40
ligand (sCD40L), lipoprotein-associated phospholipase A2 (Lp-PLA2), and glycated albumin (GA) were
significantly lower in the combination group (P < 0.05). The differences in sCD40L, Lp-PLA2, and GA levels before
and after treatment in the combination group were greater than those in the atorvastatin group (P < 0.05).
Conclusion The combination of edaravone dexborneol and atorvastatin can significantly enhance clinical efficacy,
improve neurological function, and effectively reduce atherosclerotic burden and systemic inflammatory response in

patients with ICVD complicated by CAS. Its mechanism of action may be closely related to synergistic pathways

involving antioxidation, anti-inflammation, lipid-lowering, and metabolic improvement.
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R G 32 B g L A IR AL i 20 Bk 4 B s B PR 2
5 B R A DX 2H 2 K A D A B TR 18 P sk
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[ 24 #E 7 H20200007 , BLA& : 5 mL: AKX FL %5 10 mg
AKX 25 mg) , ¥ 15 mL 259 % T 100 mL 4= 3
Eh K HR DK T L 76 30 min PRI SEEE L 2 R
P2 3 e A 8 B ICVD 3R YT (A 435 4t 1/ B 3 4
s 1 1 5 0 W | 2 R K H g T A % T B O
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1.3 W45

131 —f A GFEAFEE M A& R E
ICVD 25 AU 4%
132 leARsTac SR 3E [ [ 37 T AR 5T B A

H& # (National Institutes of Health Siroke Scale,
NIHSS ) 43 T B R B ) G PR T 2 S A 3
53 T B >46% ~ 100% 5 41 % : P4 T B 18% ~ 45%
ToR: V5T T FE<18% L I, B &R =
B+ RO 1880 B E x 100% .
133 NIHSS# % .BI#E% & H NIHSS ¥ 43 Al
BEMZEE, LS ISR H 5 SN
ARV O T B4 ) 5 48 A 0 &) L BERL L LT TH
L BN Bus g g R R R E (g 5k
T ) R ZZRRAE A5 75 18 5 BT H AR #h 28 D g s )™
AP0~ 253800 ~ 320 R4, M43 0~ 4253
543 5 v 3% B A 22 ) B B 451 HO™ B . Barthel 45 %
(Barthel Index, BI)" 2 HI T PEAl A & H 4 AR 16 16
SIRE T WU AR ME AL B, N AR T R R B
SEAC M A5 /M R f i RS P AT E & B
TR AR H IS E |, 2480 ~ 100 435 1357
R R R CE H R AT R ) R
134 CASAEE RAE G Z 58S (RYINE
Fin A2 W) BRI L R A BR A w7 A,
LWL F5 AR ALK B0 3) ik AR b 2 R B2 (intima—
media thickness, IMT ) | 55k B e B 48 W B He B850
135  SEREIRA O RITHNE, REBFE SRS
R K5 mL, B PR RS . HEATE
4 CTHFE T h LR EERE . 4 A S IE B O
*x1

FHBE BT RLLER

HLLL 4 000 r/min #Y3 5 B.0 10 min, BB R R
TR BEG £ 92 182 P 4890 4G T 7T 5 4 CD40 P (soluble
CD40 ligand, sCD40L ) 7K *F-, 150 & {0 2R
PR A R F (585 : XY-HsCD4O0L) , 78 il 9 Hii
AL o AARUE S 5 S REAS , S E TR S
WU W) R AT HAR AR o AL ) AR i
ik B SR R S TMB R BEAT B, B3 ol Tl A A
(% [E BioTek 2 &), 5. Synergy H1 )T 450 nm
DN W' B A 5 SR P B b deh v A U il £ R G
W IR B A2 (lipoprotein—associated phospholipase A2,
Lp-PLA2) /K, 0500 G W H R 50 o MEBE A W) B 42
A A BR A R (B85 : R-4) , 7 & [ 8 2416 2 BT X
(S DUSE & A 7R 5 A BRZA A, B - AUS800) F 5%
B, ACES A SR R AR 53R R (2 i) A R2 (2
BB A J5 FLAVORE ) TR, M 00 ke 32 728 Ak 5 R T Tl 12
e I 4 Ak 1 2 [ (glycated albumin, GA ) 7K, 32 5
& A A B A R 25 bk X2 A (525 L-Type
GA-M) , 7E4x A g A Ao B AL B 64T, 38 i 6 1 il
KA VR R Jh 4 A Tl A 1 &% Trinder 20 B (0,5
AR LS N AR A 2 R
1.4 ZitFEHE

BUHE 53 BT >R FH SPSS 25.0 Ge itk o R Bk
DAIEL = ARl 22 (x 2 5) 2R, LUBCR AT oK 50 114K
TR AR L 83 (%) o, BCR T xR 5
P <0.05 K ZERA G5

2 R

MABE —MARLE
A 2L 5 BT FE A At 7T 2 09 A7 % R B R L
95 IS [B) AT ICVD A Lh B, 28 1/ XK B0, 252 S ¥ 0
GiitEE X (P>0.05), WK1,
2.2 MAlRKTRELE

WALIRIT BARCRIM L, & Kk, 274
it e L (x?=5.018, P =0.025) ; BE G 4G IT A
BOR & TR AT . W2,
(n=49)

2.1

ICVD 285 51 (%)

217 I, x £ ) BB/ KIRfIE]/ (h, x £ s) prTE— P A
A 58.37 +6.38 28/21 3.89 +1.21 39(79.6) 10(20.4)

B HEARABTT 40 58.12 + 6.47 26/23 3.81+1.25 36(73.5) 13(26.5)
t/x* A 0.193 0.165 0.320 0.511

P{E 0.847 0.685 0.750 0.475
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F2 FAIGKRTILE [n=49, (%)) BTFE AR TT 20, BLIE 23 = TR T 4 o BT HE £k
oy o = F e My T 4L3E 7 T 5 9A97 J5 NTHSS #7453 BTIE4 ok, &
A 26(53.1)  21(42.9) 2(4.1) 47(95.9) A 22 AT ST AR R L (1=12.686 12,543, 3
BERABITAL  22(449)  18(367)  9(184)  40(81.6) P =0.000) ; 115 413 J7 Al 5 1A Y7 J5 NIHSS 34> | BI

ok, i, ZRBIA% %8 X (=
2.3 WANIHSS#5 BIFS LR 24268 .22.161, 3 P =0.000) ; 1457 Jii 41 NTHSS 343

PHALIR YT B NIHSS PP 3 (BLPF 3 LB, 8 0 K BRI, BUIEAMY TH i . BRLLIA YT BTG NIHSS 3743 |
B, Z R E L (P>0.05) MARITE B LE, 2 KB, 2R WESIT ¥ E X
NIHSS W53 BIPF 43 LLAL , & e K 3, 2 WA Geit (P <0.05) s B4 413697 A Ji NIHSS $E43 . BI PF 43 (1)
R X (P<0.05) ; BEGAAYT 5 I NIHSS PFA R T ZEI K TIERMITA ., k3.

*®3 WANIHSSITES BIFSLLE (n=49, 4, x+5)

. NIHSS #F43 BIIF4>
TRYTHY WRIF IS E=IEN TRYTH BT IR 2:MH
A4l 20.94 +3.47 8.68 +1.34 1226 £3.72 63.36 +6.18 83.40+5.65 20.04 + 8.37
FalFE AR AL TT 41 20.83 +3.41 1522 +2.56 5.61 +4.26 62.87 +6.29 71.77 £6.15 8.90 + 8.80
t1E 0.160 15.497 8.721 0.388 9.616 6.369
P1E 0.873 0.000 0.000 0.699 0.000 0.000
2.4 THHACASTEELLE X (1=7.498.6.091 12441, P =0.000) ; Bt & 41

W45 F BT IMT R e B 1542 BE B i iy AT AT IAYT A IMT AR BE B B e | BEH B0 [
BB, R TS it X (P>0.05) ., F B, &, 25 ¥A gt 3 (e =11.352,

) 12.397 .17.801 , 3] P =0.000) ; J& J7 J&i W5 £ IMT . 5 #
HIRIT IS IMT G FEBE e 48 B B e g, &t )
o e e BEHE 0 BEHOROR PR (% . BIALYAST TR IMT
K, 2 3 WA i3 X (P<0.05) ; BE 4IR97

WREBREE B A B AR P 22 L, L K, 2
J5 B IMT | 3 B BE B 542 | BEHe 8505 K T Pl 4T 1R b S G Y (P <0.05) ; BE A 4L T RS

ITH . FHTARABTTIRYTRT SI0Y7 5 IMT RFERE (M 36 ke B B B 4% . B e B 5 119 22 (1 49 K T B 4
BB AR BEHOECR LR, 28 KN, BRI A S T k4.
F4 WHCASEEILE (n=49,x+s)

- IMT/mm HREBERR FL A2 /mm BESRS /A
TRYTHT BIF IS 2ME TRYTHT WITE E=IEN TRYTHY R IE E=IEN
BRAU 1.61£046 091+024 070+021 560+127 355+075 205+0.62 291+057 126+031 1.65+028
FFEARABITZH 158044 1162032 042018 5.66+1.21 471093 095+0.58 284+0.53 1.95+042 0.89+0.26
t1E 0.333 4382 7.234 0.238 6.787 9.210 0.627 9.210 13.939
PH 0.740 0.000 0.000 0.812 0.000 0.000 0.532 0.000 0.000
2.5 MAXWEISIRILE ¥ P =0.000) ; B & 41IR Y7 1T 5 A Y7 5 sCD40L | Lp-

P 4116 Y7 BT sCD40L . Lp-PLA2 GA [L4¢, %1 K PLA2 (GA FUA, &t i 50, 2 F A G ¥ 8 L (1=
B, 2R LG FE L (P>005) . FI4LiAIT)E  32.159.46.829,21.817, 2 P =0.000) ; if Jr & P 41
sCD40L  Lp-PLA2 (GA H#%, 4 1 K60, 22 #3445 sCD4OL, Lp-PLA2, GA ¥ [ % . P4 41 iR J7 i )
2 (P <0.05) ; B4 4697 )5 19 sCDA0L  Lp—  sCD40L  Lp-PLA2 GA ) 25 fH LU 58, &t K 4, 25 5%
PLA2 GA ¥ TRTHC &M TT 41 . B MmiT43s A S & X (P <0.05) 5 B & A G 7 il e
7 AT 5697 J5 sCDAOL , Lp-PLA2 \GA L #5, Zet K sCD4OL ., Lp-PLA2 , GA #Y 22 i 45 K T Bl 46 f Al 7T
55, 22 A G20 L (1=26.506 ,33.961 ,15.217, H., WS,
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*®5 WHSLWEIERLLE (n=49,xz5)

- sCD401/(ng/L.) Lp-PLA2/(pg/L.) GA/%
i IRITHT bepid= ZME VRTTHT bepid= Z5H YRYTHT biepid= Z{H
BeA 4 741.27 + 115.89 269.84 + 31.48 471.43 + 85.26 421.31 £ 30.96 219.66 + 23.35 201.65 + 27.58 21.38 £2.71 13.98 + 1.42 7.40 £ 2.17

FIFEAR AT 2 733.69 + 121.23 318.75 + 45.24 414.94 +92.15 413.78 + 33.23 258.62 + 27.11 155.16 + 30.64 20.95 +2.77 15.52 + 1.75 5.43 £2.29

i 0313 6.223 3.175 1.149 7.606 7.967 0.785 5052 4407
P 0.755 0.000 0.002 0.253 0.000 0.000 0.434 0000 0.000
3 itig A B B K 0 P B DRE A SR AE B, A

‘ - U S DR RE AL R TR A A 2
CVD Jee o A ABESR AR T BB Z it iy o 78 o 2 K 8 1 3,
— SR Z S SRR BACAIC JT CASIER o o g i 5, — e M FOBLR) 1 LA B
FROPRB AL O MR, REACVD RS IRRIY g oy st sz oh BT 97 16 4 41397 5 60
REEIIERT . CAS AU A H S BRI e 5456 T 0 A M 7T 40, 9 W1 24 ¥4 97 7 B
ISR AR AR SE TR BEIRAES s o i SR B NTHSS P02 2 Bt
B BB T B B 7R S SRR I8 TR o e i o 2 o B R 1 T AL T
SRR R G MDA R ZAURT e B g e e gt g 20 000 UL B G ik
1CVD & I CAS H9 i KB SRR ACICVD SER LA s o 20 42 49 o 60 A0 PO T 300 e ok 0 4L 4
it 26 20 A B TR O RSB IR g s s o 1 AR R I R S 2
LR DU S AR Z T BB e g s o g BEIEAY R T RTHEAR AT 4L,
BT FE A At VT4 Ry 5 SR IR 259 , Bk 0 35 R A AER 2% 1 PE— 2 1 B A a T A I T 4R 5 R Ak
Mt 6 0L [ A O B R R RRR A B e s . BLIE AR R LA % R T
ML Y BTV RE A SR AE SIS AL AT e (B R 26 R S 7O 5 1 RS
FIE 2% 2y Ik ok A A AL s AR | B B B AR e R, SR, 8 (0 UM RN, 7E VEH B ke R T8 Ak £ 1 7 I
1% 25 W 6 2 300 M e i PR R R A0 A A SR B 3k A 2 04 IMIT 1 65 fEE T B 25 201, B8 1% B e 1 4% J%
W& & A SR AL N I T A BR . Mk fr 2 R U B A SR o S 3 B e 3 3R
ATIRIE AT S LR R RE ST, AT R AR ALy 4 Mg LA URPE T . BTG PR 7T e B R B
N & FEPT A AR TS, 0] AE B AR s g D iR ey T 17 50 0 B e B RS E 5L L TRk R A
LA A BT R RS ORI gy gl Bl 7 P T i i 3 3 ) 9 A P B R 6 o
fi 2k & VR A Y e 24 PR L & T PRS- E BE R B B R E R Bt
I AR SIS S IGTY o RE BT e e bR 0y T L B4 41 sCDAOL  Lp-PLA2 . GA 7K
TTHMGARIZR ARG T ICVD 5P CASIH . PR T RTE A T 4, 4275 65 1A Y7 T 0mi i
FRIE bl SEELMN IS S5 M A e B I L 2L i 2 BG5S RE LN ) 2 ke R B e P A 48 0 TR
PR R[] 1 1, BEAT XS S Ko AR B AL X — MRS bR, O sl B AR IEDIRZS . sCDAOL FE R SE15 5
DAL A0 57 X gt B RGO S B P B R R B (e S T AR BB S R fb A rh B G T
FEOERMEEES MR H 2 B EMN T T SR A T R A B AR 6P, Lp-PLA2 £ 5 5
T, MK I A SR AT A SRR R AR BB Al 0k 2 0 T TR L KT 0 1
W L5 6 25 5 AL 4 8 kg 4 B SR 5 T RS2 GA R Sty o e 390 A 2
AWFFGE R R A AT SRR T URIERR R IE R e TARBER A . A
BT FE AR A 3T 2, 475 76 ICVD 496 CAS B34 P A8 o xd b o8 b 0 2 F W4 FE ), LT o 3
oI I R U S I R B B2 T A R ST B R A 5 e 2 4 ) XU A
O A0 B VAT A BT PR A T S I A0 2 2 6 5 B2 A 2 R 4 BT AT P AT RS 25 4
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