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WE B AR A B R K (irisin) 23K G 1 (Panx-1) 35 T 2R P 76 77 69 s e A (1S) &4 B &
AFRM AL, 7k B 213 4] 1S B M RIT REKF R 677 AR 1 5 Rl ® F4F K 4 (RCE) &4 % s 5
T B L (RCE) Al A B L (N-RCE) 4, W& 2 H— A A 08 97 376 % A 52 36 & 45 47 & e i irisin, Panx-1
HKF, KR Pearson k4 7% J7 JG fu iy irisin Panx-1 5 5 ML 5% 3 £ 354748 X 1, KA LASSO 3 U ik 0 ik 45 47,
#ﬁ%ﬂk/\w WAL 25 % XA TAESAE(ROC) W 2%, 24774 97 J& o i irisin Panx-1 55 % ML 52 8 £ #5457 2F RCE & 4
FAMANAL, 2R L7 3 F234 77 4.8 )5 ,RCE 41 s Panx-1. & 28 J3+ 3 (WBC) .C &5 & & (CRP) | Bl & ¥ B &,
8 (Hey) . @M% -6(1L-6) K-F % F N-RCE 41, oo irisin, fo s 483+ 3 (PLT) 4& T N-RCE 41 (P ¥ <0.05) ;877 8 J
J& , . irisin 5 WBC,CRP,Hey IL-6 Panx-1 £ fi#83%, 5 PLT £ EA48 (P 34 <0.05) ; f2 Panx-1 55 WBC,CRP,Hey,
IL-6 2 EA%,5 PLT 2% 48% (P 3% <0.05) ;4 irisin, Panx-1 Hey \IL-6 Nt TR AEA w2 R #4554 —-0.217,
0.421.0.325.0.124, ROC ﬂh%LT TR AR D 25 B Ao B e SR a’nﬁv&ﬁﬁﬁw\ijo 935.0.934, AR & T £ —
FeAFTAM (P 3 <0.05) . 2536 897 8 A5 fuiF irisin Panx-1 2 IS &% TR EF R 497/ RCE X A8 F & R
F,5 Hey IL-6 A TAM AL 42, A8 TSGR EES
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Predictive value of serum irisin and pannexin 1 for recurrence after butylphthalide sequential therapy in ischemic
stroke YUAN Guo-yu, CUI Ji-kuan, HUI Tong-wei, LI Li-shu. The Fourth Department of Neurology, Zhangjiakou First
Hospital, Hebei Zhangjiakou 075000, China
Corresponding author: YUAN Guo-yu, E-mail. pingmu420@ 163. com

Abstract Objective: To explore the predictive value of serum irisin and pannexin 1 (Panx-1) for recurrent cerebrovas-
cular events (RCE) in patients with ischemic stroke (IS) after butylphthalide sequential therapy. Methods: A total of 213 IS
patients receiving butylphthalide sequential therapy were enrolled. According to the occurrence of RCE within one year, they
were divided into RCE group and non-RCE (N-RCE) group. General data, routine laboratory indicators and serum levels of
irisin and Panx-1 before and after treatment were compared between the two groups. Pearson correlation analysis was used to
analyze the correlation of post-treatment irisin and Panx-1 with routine laboratory indicators. The LASSO cross-validation
algorithm was applied to screen indicators and construct a combined prediction model. Receiver operating characteristic
(ROC) curve was plotted to analyze the predictive value of post-treatment serum irisin, Panx-1 and routine laboratory indica-
tors for RCE. Results Before treatment and at 4 and 8 weeks after treatment, the levels of Panx-1, white blood cell count
(WBC), C-reactive protein (CRP), homocysteine ( Hey) and interleukin-6 (IL-6) in the RCE group were higher than
those in the N-RCE group, while irisin and platelet count ( PLT) were lower (P < 0.05). At 8 weeks after treatment,
serum irisin was negatively correlated with WBC, CRP, Hey, IL-6 and Panx-1, and positively correlated with PLT (P <
0.05). Serum Panx-1 was positively correlated with WBC, CRP, Hey and IL-6, and negatively correlated with PLT (P <
0.05). Trisin, Panx-1, Hey and IL-6 were included in the prediction model, with regression coefficients of - 0. 217,
0.421, 0.325 and 0. 124, respectively. ROC curve analysis showed that the area under the curve of the prediction model in
the training set and validation set was 0. 935 and 0. 934 respectively, which was significantly higher than that of single indica-
tor prediction (P < 0.05). Conclusion: Serum irisin and Panx-1 at 8 weeks after treatment are important predictive factors
for RCE in IS patients treated with butylphthalide sequential therapy. The combined prediction with Hey and IL-6 achieves
better predictive performance, which is conducive to guiding clinical precise treatment.

Key words Ischemic stroke; Butylphthalide ; Sequential therapy; Recurrent cerebrovascular event; Pannexin 1; Irisin
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F [E S 114 i 25 57 (ischemic stroke , IS) & 5 %
215 110 ~ 180/10 J7, A JF LR 41 ol 80 ~ 120/
10 71 ket HATAIT IS BRE Bkl 5, 53
SR E R A BT, HAER ISR . TR
JPUORYT BA B/ R 3R 4 TR B Bk I A5 AR
L& T B 1S (B HATI A SR R O
14 24 ( recurrent cerebrovascular events, RCE) |, 7
ANAFE] R R I7, W B ol kS I M Bk, 2 R
S, WIRE (irisin) iz s iE S I &, 5 1S
BERE R R AR RN
(Panx-1) {3 FH X i 22 2% 458 40 M J85 -, fiki o 22 400 i
P )5, FTHF Panx-1 J8H , 75 & Z R b 288 M S0 .
WFIE R, Panx-1 5 208 A 1 BT 2R oK 1 R0
IS BURH 45 2 R JE o ARBEFE AR T AL irisin
Panx-1 X il P i A o B8 8 T RBK T BHR YT G KA
RCE f T A1EL o

BAREFTE

1. WFFEXF 4 BEHR 2021 4 6 [ ~2023 46 J]
TKE AT —BEBEGR Y 213 fi] 1S 5, 75 1S
LWbRE B > 6 h SR R ] 2 A IR
duiite . HEERBRE : O = AT E DhRERS ; @28 2
PEPEIRYL ; @) R 1 M 5 @3k L KR TR
513 QCT/MRI 7R it 1L, ASBIF 5% 28 12 B A8 B 22
SxWifZim i (# 5 :2024-KY48) | 835 K K& Ft
HEZFE.

2. —RBTRHICEE R B i A ) o
PER AR WO RI G IFRESFRORE, IR E bR
W R T 45 %% (body mass index, BMI) =28 kg/m’,
TBYTHITAT 56 1 [ 37 T A IR 58 B A v 4t 4% ( National
Institutes of Health Stroke Scale , NIHSS) “*/ 34y, #4.43
42 3 o3RRS A 2 D R P R R B

3. RITIIIE Kooyt R A B AT B/
BREZGH) WP Hs AR e K 13 S 2 Ay T
SEIRYT IR BK IR 1 T AR S AR S 25 mg
2 /A FFEE2 L ST T OARERF IR 5 2 A5 IR
FPHa T T R BRI % 0.2 ¢,3 /d, #5745 8 Jil.
THRBF SOAITIE 1 4R, R IR e 12V, B
LRl K RCE, JE bR ™ ol : R 2 R 45
Bl PRI, 3K 51 CT/MRI JIE SE A7 7E B 4 ik
108 2 1 RS S S sl RS L 2
(RCE) KA AR % (N-RCE) 4.,

K FBENL 3 2 AR 26 213 ] 1S 4% 7.3
L0 N ZR4E 149 I FIESE 64
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4. ML irisin Panx-1 K RS % H5 B 09 46
Lo NGRR3R R ANGY T 4 .8 )5,
R 4 mL %3 JE R Bk, B3 500 #/min 850
15 min, 73 B I3 , DABGIR S 58 W Btk (iR S 48
YRR IR ) Mg irisin Panx-1,C Sz 4
(CRP) \[AlBSF: e 28 B2 (Hey ) L F A1 R -6 (11-6)
IRV, LAFFSE SC-5290 42 H 2 40 il 23 B 4G & 1 4
MLt (WBC) (I /IMRITFEC(PLT) o 4347 He 4L RCE
£ N-RCE ZHIY7H J5 ML irisin, Panx-1 7KF &%
R RS B A B A O s PRAR B YT R LS LY -
sin  Panx-1 K-FFEFN RCE %A= Hh B3 5 40 (L

5. Geita e R A SPSS 28. 0 Ge it At
W ES A B BERILL (& +5) £oR,2 A1
BORBASTFEAS ¢ K530 5 THECF0RE LB BCRN A 43 %K
FoR R X KB, SR Pearson 3 HTAH G  LAS-
SO 2& XU UESE VAT et AR g sr R A TR AL, L2
iR & T AF %7 1 ( receiver operating characteristic,
ROC) i & PFAd B M6, LA P <0.05 h 25450

e rE X,
& R

Lo — RGOk LS = A8 bn: BEVT 1 4R,
213 i 1S B rh Ay 10 12 15, I ZREE K5 6 1],
YIS 28 &4 RCE, KA 19.58% . JRYTHI
FVETT 4.8 JBlJ5 ,RCE ¢ WBC ,CRP, Hey IL-6 3475
F N-RCE #4H ,PLT i F N-RCE 4 (P ¥] <0. 05,794
SCHT —4ERS A B A B TR o

2. IfiL¥ irisin, Panx-1 7K -2 J8 97 B FVG T 4.
8 )5, RCE £ M1 7 irisin 7KK T N-RCE £ , Panx-
1 K ¥ T N-RCE £H(P 1 <0.05) , lLE 1,

3. VYT I irisin  Panx-1 5% HL S5 4805
(R)AH & A : Peasrson 437 {7, {6 Y7 8 JH S , Il irisin
5 WBC ,CRP Hey . IL-6 . Panx-1 B, 5 PLT &
1IEAHF (P ¥ <0.05) ; Ifil. Panx-1 5 WBC ,CRP . Hcy
IL-6 £ IEAHSE, 5 PLT 22 HAAHIC (P 3 <0.05), WL
1,

4. 3897 )5 IML7E irisin . Panx-1 £ RCE % 4
H 3 25 08 : R 10 H7 28 LS HIERY LASSO [A] 14
VLM RCE WAL AY , 75 % 28 Lambda HU{H 35 [F]
N, DA AR I 3R 22 B /MR S H bR R R, 22
Lambda 522 12k , 255 i/ 4 Lambda 4 0. 212 i,
TR AZ UG IE 1R 25 B I, UES 90 A 128 E 5 i i /D
20 M e 24 € IV irisin , Panx-1  Hey [ IL-6 A 5
T A% 0 THUIN A% o 3 T 0 0 J5 14 AR A, IR
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&1 2 M%7 6 M vE fvisin Panx-1 A F( & £5)

g (i) Irisin(ng/L) Panx-1(mg/mL)

) & 97 AT B4 RE %778 AR &I BHARE  AHS AR
RCE 41 28 308.12 +£92.25 342.42 +93.38 389.95 +111.59 5.53+1.50 4.62+1.18 3.81+1.02
N-RCEZL 115  401.77 +113.46 435.56 £100.38 508.60 +134.42  4.03+1.18  3.42+0.95 2.74+1.13
IXi 4.890 5.380 5.213 6.863 6.864 5.520
P <0.001 <0.001 <0.001 <0.001 <0.001

!1.0
0.5
0
0.50 0.53 0.56 05
irisin Panx-1 WBC CRP PLT Hoy IL-6
B 1 3597 J& i irisin Panx-1 5 % #5050 5 45 AR iy A0 % 1
— N . . gt
e i 2 7 U T B, L 1 4R R wh R
RCE AHAS R (R A& =0, %4 =1) , A5 224
Logit(P) =0.312 —0.217 X irisin + 0. 421 X Panx-1 + - 5
0.325 x Hey +0. 124 x IL-6, 2% Jf] Hosmer-Lemeshow i
PO D0 BE A 365 TP-Ak A T8 S0 A1 -5 S o WL L F) — 3 ® sl
Ve ZER ER x =7.216,df =8, P =0.513(P >
0.05) , RGBT TG I 2 U5 I 22 5 25 ) ROC i £k, 2 =
S R R U SR RN 4 i 22 T T A =1
(the area under curve , AUC) 435125 0. 935 .0. 934, B s @A)
B T — 5 AR AUC (P <0. 05, F14 SCHT —4¢ oo Em,
v Y 5 455k
FLAE R FEATSR R L 2. Py
100 - I-I—I—I—
it [T]
e RSN ~ > i 75 -—JJ [_
THRBRE BLIAYT 1S B A7E T 550 I m 4 , 4 R "u -
AL 0, i /N AR E T AR, 6 P 8 T RE k4 Z
JiE ,HB 43 R s B e 4T3 & A RCEH'M g 50—1_
.[H:;ﬁ ?Jaﬁin_»r_‘r%_‘ﬂg RCE *H%*EW:TO w—irisin
Panx-1 355 15 41 P4 S SR 55 1190 R 2 B “I1 T
54 1y 5 35 000 MR 5 B T O T 9 =
Panx-13 38 , 5 | 2410 P4 418 726 4 , i 1M 22 00 5 % B

T2 R R, Panx-1 FIATFE 5 1S A
Fh %ﬁ& TGS, ShScE 0, Panx-1 LA

100-4554E (%)
H2 ROC # % (A FIWEE,BARILE)
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T [53% P S 2 i i ke AP Y A A Pl R 22 ) e
B AT BITRTAINAYY 4.8 S, RCE 41
1M Panx-1 K35 F N-RCE 28, #f:] Panx-1 A] fE
25 RCE KA #E . HHLHI AT REN : Panx-1 ZKF-FF
T LRSI ATP 5| ol 8 40 i 5 M Jopf 2800
R E 7 PR A 5 , o B b 28 T RE B R 5 38 1] 43
TbHEARAE R T Ak R IS JoT 40 B, 3 i 4 i b K
WEE T - Dt 2 PR A -1, i E 2 S bz, T
SENEEER N RCE ARG o AHF5E & B, A
¥7 8 JHJ5 Il Panx-1 5 WBC ,CRP Hey IL-6 2 1F AH
X%, 5 PLT 2 5AHX, ATRE2 o RCE &4 5, 40 H
W Ca’ #Z W E, ATP 2 il @1 £, K Panx-1 3
IRBBETOAL , A1  A A R 338, I o 1 a2 i
ROC £k 7, Panx-1 7E VI 25 4E Bk th AUC 4
MI20. 777 0. 780, ¢ B Panx-1 7K 75 1k m] 5 Bl 5
BRG] RCE B fa B R R EIRTT 7%

irisin ST BN 5 R 7, 32 24 BRI RE A A F 1
AR AR v A AL A R Ty L ks R AR
A2EHTR Y, irisin 2 IS Pl N7 fa i N 2, (R BRAIE,
TAEAR MR, WG 2ET . ARHESY R, RCE 41
IRITHTRNGYY 4.8 JE 5 ML irisin 7KK T N-RCE
20, U irisin {IRFR A W] 5 R s ou i TR,
T2 D RE I I Fik E A 4, B 2 B RCE &4
] irisin {5y FR35 A AMP {5 A0 88 - Y K2 -NO
B TiE PR A N R HORPE D 5K, 2 55 9 B 20 P 1 5
AR T RINEOR A= 048 A 8, 0 I AE N B D RE , SiE
Gz S KA A A R B AIG IS &2 & KURS: . irisin 7K
ST AT ] ROS-NLRP3 M/ IMA(E 5% 5, 1l
WEREACL )55 5 1 S 0T BN, 28 i ke L P98 12
JEr. s sime k B, &R R MR (0.5.1,
1.5 g/ F0) {5 TR BT S 14 AR [l AT B e 4t v 2% fil
ARV, AR 2R E Y TS ShipR L R A ER
irisin 7P [, [ I A] B B I 28 1 N Rk T
15, R ERIAYT G AT W S U 0 e 0t P 3 40
JE AR AE A B /0N I8 I3 40 355 A , 2 4 A S g
VIS RERS 5 IS G E, H R85 2R VA
Ko ABFFEH irisin 5 H LR % AR A TE AR OC
P, HXF RCE A3 FUl A0 (8, 1B irisin A] G388 o 845
RN M4 N K T RE B e NP 2 5 1S B
RCE Wy kAt o I PR b vDKs 35 2 24 S ) 1S
BE T RETF 5697 G RCE & A4 Ay E EHEF5 .

£ b IR irisin Panx-1 J& 1S & TRBUT 5T
1GY7JE RCE &AM E L WK+, 5 Hey IL-6 Bk
A e PO EAT 1 25 (B AT RAFEAS AR, 75 F
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=t RCE 2 (n=41) N-RCE H (n=162) th’ & P1iA
B (%) ] 24 (58.54) 102 (62.96) 0272 0.602
R (B, X 4s) 62.96+4.72 64.18+4.11 1.646 0.101
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B (%) ] 17 (41.46) 56 (34.57) 0.676 0.411
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SEEE (%) ] 8 (19.51) 23 (14.20) 0.714 0.398

WBC (x10°/L, X +s)

BT 8.85+1.44 7.50+1.21 6.133 <0.001
AT 4 )G 8.23+1.30 6.90+1.33 5746 <0.001
Ry 8 AJE 7.4241.23 6.08+1.15 6.572 <0.001

CRP (mg/L, X +s)

RTTHT 15.27+4.28 10.87+3.20 7312 <0.001
16T 4 e 14.46+3.35 11.07+3.29 5870 <0.001
Hy7 8 i Ja 13.13+3.51 9.57+2.84 6.821 <0.001

PLT (x10%L, X +s)

VAT R 160.57+13.34 182.28+15.69 3142 <0.001
HIT 4 )5 168.18+20.36 188.52+23.34 5108 <0.001
BT 8 JE 175.15+15.52 194.41+18.86 6.039 <0.001

Hey (umol/L, X +s)

YEIT R 20.21+5.81 14.36+4.28 7935 <0.001
BT 4 A5 18.04+4.71 13.24+3.67 7042 <0.001
BT 8 JE 16.65+4.66 11.4243.44 3.053 <0.001

IL-6 (ng/L, X =*s)

BT 21.18+5.96 16.87+4.93 4786 <0.001
BIT 4 S 18.99+4.39 14.62+4.15 5053 <0.001

Ry 8 AJE 14.44+4 .25 10.01£2.69 8269 <0.001




MR 2 MY irisin. Panx-1 7€ RCE K4 XS T 5 B8 23448

RE| AUC 95%CI Il S REE (%) e (%) P
W ZREE
irisin 0.777 0.699~0.842 481.79 ng/L 85.71 64.05 <0.001
Panx-1 0.807 0.732~0.868 2.91 mg/ml 85.71 62.28 <0.001
Hcy 0.766 0.687~0.833 13.75 pmol/L 71.43 71.05 <0.001
IL-6 0.767 0.688~0.833 12.53 ng/L 71.43 72.81 <0.001
AR 0.935 0.881~0.969 - 89.29 86.84 <0.001
GHIEEE
irisin 0.780 0.656~0.876 503.73 ng/L 84.62 70.83 <0.001
Panx-1 0.807 0.686~0.897 3.53 mg/ml 76.92 75.00 <0.001
Hcy 0.750 0.623~0.852 13.54 umol/L 84.62 64.58 <0.001
IL-6 0.755 0.628~0.856 12.88 ng/L 76.92 77.08 <0.001
B AR A 0.934 0.840~0.982 - 9231 91.67 <0.001




	20260313.pdf
	袁帼彧附件.pdf

