PSR AGE 2025 4F 12 A a2t S 12 - 1111 -

X E S :1003-2754(2025)12-1111-08 doi: 10. 19845/j. cnki. zfysjjbzz. 2025. 0201

SEPRE A EIRZE (D 5 2 i PR Ao
B A BT

ganantt, B4RV, 4 BB, #MEES, EJEMEY, R o, wadd!, AFE, BEA

 OE: BN BT ESRE N ACyPA) FZEARE M D(CyPD) F ik /KT 5 2w it I 4 i (ATS) 34
WG AN, ik ARTFFRIA 170 BI7E 2023 4F 10 H—2024 4F 6 A I[A] 5812 T4 I T K 2455 — K s 22 Be i 42
R BT 2 Sk el PR R 2R v (ATS) BB, A ATS 4. A, e BRURIIIACIA B9 60 1911 ATS g Vi A st IR 4l . ek
HEE B e R T 38 ek IR £ 28 IR BB A6 T 1L %5 CyPA FI CyPD BI7KF . X T ALS B ARWFSE7EABE & 90 d
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AT RETAL B 2 7 52 1 R R (P<0. 05) . ROC BHZRAMHTE5 R Wk | L% CyPA . CyPD K W & & T ATS £ 2 e 1Y)
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Correlation of cyclophilin A and cyclophilin D with the prognosis of acute ischemic stroke GAO Peipei,
TANG Juan, YU Juan, et al. (Department of Neurology, The First Affiliated Hospital of Shihezi University, Shihezi
832008, China)

Abstract: Objective To investigate the correlation of the expression levels of serum cyclophilin A (CyPA) and cy-
clophilin D (CyPD) with the prognosis of patients with acute ischemic stroke (AIS). Methods A total of 170 patients
with first-episode AIS who attended Department of Neurology, The First Affiliated Hospital of Shihezi University, from Oc-
tober 2023 to June 2024 were enrolled as AIS group, and 60 non-AlS patients who were admitted during the same period of
time were enrolled as control group. Clinical data were collected, and ELISA was used to measure the serum levels of
CyPA and CyPD. For AIS patients, National Institutes of Health Stroke Scale (NIHSS) score and modified Rankin Scale
(mRS) score were used to assess neurological deficits on admission and on day 90 after onset; the Fatigue, Resistance,
Ambulation, Tllnesses, and Loss of Weight (FRAIL) scale was used to evaluate the status of frailty ; the multivariate logis-
tic regression analysis was used to explore the correlation of the serum levels of CyPA and CyPD with neurological dysfunc-
tion at 3 months after the onset of AIS. The receiver operating characteristic (ROC) curve was used to assess the value of
the serum levels of CyPA and CyPD in predicting neurological dysfunction in AIS patients at 3 months. Results  The AIS
group had significantly higher serum levels of CyPA and CyPD than the control group (P<0.001). The Spearman correla-
tion analysis showed that the expression levels of serum CyPA and CyPD were significantly positively correlated with
NIHSS score (P<0.001). The multivariate logistic regression analysis showed that the expression levels of serum CyPA
and CyPD were independent influencing factors for neurological deterioration at 3 months after the onset of AIS (P<0. 05).
The ROC curve analysis showed that serum CyPA and
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0.001), 0.790 (95% CI 0.718-0. 862, P<0.001), (WKZX2023CZ0126) : F& A1 $56 S #E L 18170 H (20222D072) s A
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are independent influencing factors for the prognosis of
AlS, and their combination has a certain value in pre-
dicting the prognosis of AIS.
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CyPA 11 CyPD 7K -5 AIS B3 34~ H % 91 35 19 A
M, LU S ATS SB35 10 U 42 A8 19 I R AR )
briio

1 #ABEFE

L1 WRFERR A5 i o4 5 o BA S
WE5E , e B 2023 4F 10 H—2024 4 6 7 19 ] 47 {1 5
R — M Jm B B (LA R AR FeBe ™) #h 22 N BRI
TR R 170 01 15 e P e af A s 2 v FR A Ol AIS 4
PAFRUE : (1) T WA BAF A b 2opE e il
X2 Hr 2 IR 4R B 2018) " rh AIS B2 Wibnifi 5 (2) &

J Apoplexy and Nervous Diseases, December 2025, Vol 42,No. 12

Wi 2N Bt I [A) <48 h; (3) 4E 8 >18 2 1Y S8 4
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A TCUR S AT BE S I 45 B - SIE [E] BE (total cho-
lesterol, TC) . H ¥ =K (trilaurin, TG ) K% B 5 & M
(LDL-C) /& % BE NG 45 11 (HDL-C) .25 W M | ] 76
&2 (homocysteine , Hey) HHAE ILZT 8 H (glycosyl-
ated hemoglobin, HbAlc) | AIS £ 3 A B¢ B 3 [ [# 7.
TAFSE e A rh i 26 (NTHSS) ¥E43 FHAEARFR %
TL3EAY A R A - B IS N GEIRER A FEIR R
D Jif Bk 4 9% W B K R & (B8 5 2 JL12519,
JL17001 ) 4% 2 3R K6 ) L 28 BFAIF 28 %5 42 19 1fiL 3 CyPA
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Sk FEREAL R NS K P ZERY . BT ALS B 7E
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(Modified Rankin Scale, mRS)™2 ¥ AIS £ # 43 fy il
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CyPD & 75 52 1 AIS (B & W AN R T 5 o 22 il
ROC Hh4E LLITAR L35 CyPA 1 CyPD X% AIS &% B
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i7 H(P=0. 026) AR > 155 (P<0. 001) \TC(P=0. 003)
LDL-C(P=0. 013) HCY(P=0. 004) . A =5 i 1fi b (P<
0.001) .BMI(P=0. 026) .HbA1c(P<0. 001) . IfL#% CyPA
(P<0.001) . CyPD (P<0. 001) 7K F &5 T %t B 21 (P<
0.001)., HDL-C(P=0. 005)/K- I FXIIRLE (W 1),

2.2 AISZH L CyPA Fil CyPD 5 ATS ¥ 1% /™
EREE R IEAI R Spearman AH S 43 #T 7R ML 1
CyPA . CyPD # ik 7K °F- 5 NIHSS ¥ 43 & 1E A4 ¢,
r=0. 699, P<0.001; r=0. 574, P<0. 001, r=0. 688, P<
0. 001 (WL 1)

F1 AISASWRA—MEREE
H A Xt HE 41 (n=60) AIS41(n=170) SR} P
BPEn(%) ] 45(75.00) 125(73.53) x’=0. 050 0.824
AR M(P,, P, %] 63.00(54. 75,75.00) 62.00(57.00,75. 00) X'=-0.347 0.729
TR LSS 2 [n(%) ] 43(71.67) 144(84.71) x'=4.960 0.026"
Wb s [n (%) ] 19(31. 67) 72(42.353) X=2.118 0. 146
O L [ (%) ] 12(20. 00) 23(13.529) X=1.439 0.230
WA S [ (%) ] 12(20. 00) 124(72.94) X’=51.434 <0. 001"
R [n(%) ] 14(23.33) 50(29. 41) x'=0.816 0. 366
BMI [M(P,;,P,;) , kg/m*] 24.950(23. 00,27.21) 26(24.00,28. 60) 7=-2.228 0. 026"
HCY [M(P,,P,5), pmol/L] 11.00(8. 35,12.93) 12.50(9. 53,16.00) Z=-2.900 0. 004"
HbAle [M(P,.P,), %] 5.35(5.00,5.95) 6.00(5.40,7. 65) Z=-4.493 <0. 001"
TC (i+s, mmol/L) 3.71+1. 37 4.32+1. 10 1==3. 085 0. 003"
LDL-C [M(P,,,P,,) ,mmol/L] 2.395(1.48,2.81) 2.57(1.99,3. 14) Z=-2.488 0.013"
HDL-C [M(P,5,P,;) ,mmol/L] 1.135(0.96,1. 34) 1.00(0.87,1.17) 7=-2.788 0. 005"
TG [M(P,;,P,5) ,mmol/L] 1.28(0.93,1.81) 1.43(0.90,2.23) 7=-0. 886 0.376
AR s R IMEL M (P, P,g) ,mmol/L] 5.82(4.60,7.26) 6.74(5.74,9.39) Z=-3.444 <0. 001"
17 CyPA [M(P,,,P,,) ,ng/ml] 30.47(8. 04,55.96) 98.93(51.52,146.00) Z=-7.404 <0.001™"
3% CyPD [M(P,, P,5) ,ng/ml] 1. 11(0. 748,2.97) 4.73(3.10,6.94) Z=-8.830 <0.001™"

TEHCY, [A AL AR s HbA Lo, BRI 115 TG, HrHih =R TC, SR B ; LDL-C , (%% B AR 8 11 HDL-C, o B BEAR 21 s BMIL, B A5

EIEEG CyPA, R R A CyPD SRR EE I Do #3878 P<0. 05,#* 7R P<0. 01,%#* /R P<0. 001 .
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W BT 22 G2 L (P>0. 05) . FEFE A
K 20 (mRS>2 43 ) #, TC (P=0.001) . LDL-C (P=
0.001) , ABg NIHSS P43 (P<0. 001) FEIEAARF | 1l 385
CyPA (P<0. 001) Fl CyPD (P<0. 001) /K - &5 T Hi 5 B
A, B TR RAF4L(P=0. 048) (W3 2) .

®2 HERFHSHEFARE—MARILR

A i 44 Bk mRS<2(n=118) mRS > 2(n=52) iiE P
BPEn(%) ] 92(77.97) 33(63.462) X’=3.901 0. 048"
AR M(Py, Pyg) 2 ] 62. 00(55. 25,74.00) 65.50(58.75,77.00) X'=-1.548 0.122
BP [n(%)] 96(81.36) 48(92.31) X'=3.342 0. 068
BEBRIE (%) ] 49(41.53) 23(44.23) X=0.108 0.742
LI [n(%) ] 14(11. 86) 9(17.31) X=0.914 0.339
WA [n (%) ] 90(76.27) 34(65.39) X'=2.167 0. 141
Yo, [, 2% (%) ] 33(27.97) 17(32. 69) X’=0. 388 0.533
TC (F+s, mmol/L) 4.15+1. 14 4.74+0. 94 1=-3. 260 0.001™"
LDL-C [M(P,,P,;) ,mmol/L] 2.33(1.85,3.08) 2.88(2.53,3.32) 7=-3.267 0.001"™"
BMI [M(P,,,P.,.)  kg/m*] 25.51(23.98,28.00) 26.73(25.00,29. 33) 7=-1.727 0. 084
ABez M AE M(P,g, P,g) ,mmol/L] 6.76(5.78,9.31) 6.72(5.56,9.43) 7=-0. 066 0. 947
TG [M(P,;.,P,g) ,mmol/L] 1.57(0.97,2.26) 1.68(1.08,2.62) 7Z=-1.008 0.314
HDL-C [M(P,g,P,;) ,mmol/L] 1.01(0.89,1. 16) 0.98(0. 84,1.23) 7=-0. 041 0.967
HCY [M(P,,P,;) ,umol/L.] 13.00(9. 55,16. 00) 11.95(9.48,14.75) 7=-0.978 0.328
HbAlc [M(Py,P,;), %] 6.10(5.40,7. 88) 5.80(5.28,6.78) Z=-1.563 0.118
I35 CyPA [M(P,,P,;) ,ng/ml] 67.50(42. 68,115.87) 166. 40(117.51,232. 85) Z=-7.7817 <0. 001"
I3 CyPD [M(P,,, P.,) ,ng/ml] 3.97(2.72,5.54) 6.62(5.56,10. 10) Z=—6. 023 <0. 001"
NIHSS [M(Pys, P,5) ] 3.00(2.00,5.00) 9.00(6.00,16. 00) 7=-8.859  <0.001"
HIFEAATR M (P, Pog) ,ml] 0.90(0. 50,2. 30) 2.25(0.55,7.45) Z=-2.719 0.005"
TOAST [n(%) ] X*=0. 460 0. 495
KB koA A A Y 52(44.07) 20(38. 46)
/NG JIk A ZE Y 66(55.93) 32(61.54)

1 HCY, [A) B2 R 202 s Hb A e AR I 2128 PTG, HHh =8 TC, S [ s LDL-C, I %% B2 AR 2 11 HDL-C, i %5 BE R 2R 11 BMIL S 0K 0 2 18 40
CyPAGEIRER T A;CyPDZEIRER I D, #3878 P<0. 05,%%3K7R P<0. 01,%+*37R P<0. 001,

2.4 AISHHBIHUS A R A9 HR 2R 2 5 ] 5 45
Mo ¥ BUE R mMBUE A R4 A R, T
H1) 1 3K T 20 2 [R) A 2 S AR O I R
(TC) &% FE R 1 (LDL) . ABE NIHSS W43 | IfiL V5
CyPA } CyPD E kK VAER A ST 904 452
7R, TC(OR=1. 655,P=0.002) .LDL(OR=1. 809, P=
0.004) . A BE NIHSS ¥ 43 (OR=1. 610, P<0. 001 ) ##
FEARFL(OR=1. 113, P=0.006) Lk J% IfiL & CyPA (OR=
1.022, P<0.001) . CyPD (OR=1. 481, P<0. 001) 3 ik
TR AIS TS AN R IFER 2R (W3R 3) .

2.5 AISHHUS A R M2 K K28 1 E 45
Br BF9E S ECEE S TC . LDL A g NIHSS $F43 Agi4E
IRFL LT CyPA K CyPD ik AKFAE R H AL 5, 04
32 (P R R s A R )AE b R AR # ok
HENTRIA, TR TR RERSE I N RS, pF o R I

NIHSS 353 (OR=1. 341, P=0. 005) . IfiL i#f CyPA (OR=
1. 010, P=0. 029) }z [fiLi# CyPD(OR=1. 248, P=0. 024)
FRARTKATHER IR ALS B35 I 105 A R A9 ik 37 £ s
HERLED).

2.6 L7 CyPA . CyPD K 5 # B4 T AIS £
HHBIARMUG  AMFRES ROC HIZ 54T T 17
CyPA Il CyPD 4353l KI5 it ATS £ 5 J 0 U5 A KLY
TRIAE . 7ETI ALS S5 FUS AS RIS, I3 CyPA 1)
H£E N AR (AUC) 2 0. 875, # 7 { Jy 89. 855 ng/ml
(95%CI 0. 824~0. 926, P<0. 001) , ¥ 5 1 66. 9%, #i{
J&NE 94. 2%, IfiL % CyPD 14 it 28 F 1 FR (AUC) N
0. 790, ERKTEH 5. 48 ng/ml, (95%CI 0. 718~0. 862, P<
0.001 ], ¥55 1 73. 7%, HURE 78. 8%, WA ELA N
i 28 F 1 AL (AUC) 24 0. 898, (95%CI 0. 851~0. 944,
P<0.001) 55535 87. 2%, BUSEE 76. 9% (LK 2) .
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Fz3 AISTEARAR (mRS>2)BEREZWEEZREFF Logistic Bl H7
g b IS EX4(:)) Wald P{Y OR 95%CI
e -0.712 3.829 0. 050 0. 491 0.241~1. 001
Sk JIE [ 0. 504 9.408 0. 002" 1. 655 1.199~2.284
K% AR 0.593 8.079 0.004™ 1. 809 1.202~2.722
NIHSS #E53 0.476 32.564 <0. 001" 1. 610 1.367~1. 895
TEHE (AR 0. 107 7.556 0. 006 1.113 1.031~1.200
CyPA 0.022 37.332 <0. 001" 1.022 1.015~1. 030
CyPD 0.393 29.926 <0. 001" 1. 481 1.286~1. 704
1+ 7R P<0. 05,%%3%7R P<0. 01,%*%37R P<0. 001
R4 AISTHEAR(MRS>2)BREZMNEEEER Logistic BIJA4 47
Ar i CIVEES 40} Wald PIH OR 95%CI
S ] -0.515 0.822 0.365 0.597 0.196~1. 819
K& B NR R 0. 605 0. 690 0. 406 1.832 0. 439~7. 639
NIHSS ¥4 0. 300 8. 190 0. 004 1. 350 1. 099~1. 657
FEACARFR 0. 006 0.024 0. 877 1. 006 0.933~1. 084
CyPA 0.010 4.550 0.033" 1.010 1.001~1.019
CyPD 0.217 4.825 0.028" 1.243 1. 024~1. 509
T #5278 P<0. 05,438 755 P<0. 01,4375 P<0. 001 .
B
= 1.0 4 = o =
0.8 0.8 1 o
,// .“350.6- /// -"'>(0'6— /’/
. # e = P
e ’ Sy ’
044 ‘ B4 =¥
0.2 - . CyPD| 02 L
CyPA . - . _ _
AUC=0.875 AUC=0.790 —leyPD (AUC~0.790)
0.0 95%C7 0.824~0.926 0.0 . 95%C10.718~0.862 0.0 ’ — B E A (AUC=0.898)
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ATS J2 T 508 3 A 17 v i 1 5 | A 7 2 2
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WIS SIRITERC A BTt S SR, VP 2 R eI
WTE I AS R US4 3= AE s AR i RE ) 7 T
BRI, -4 500 A A 35 0 LA T ALS 1Y 985 I
(CYWoCiE

CyPA JE SR LR B A W0, 78 22 Fh 241 il
FKRIFA Lz KB . CyPABR T FEAHME N &
PR TR e AR B GS F AR N B L T i 23 DA
YA T o W, S50 IE T BB SR RE RN A

CyPA B DI REASA PR T B P | i B 558 55 4 5
i N 3 1l AR ) W &A1 R R A A B 7/
T A AR LS ot R0 P R A 20080 ik P i
Hh G SR A Ty T R A O

CyPA W] (&3 i 2 5 30 Jok o) 4 i Ak T2 B ALS (1)
KA. CyPA BEWS L% RhoA A ROCK {5 518 1% , 12
00078 T L0 B ) 3 5 AN RS, DA T IR 30 ik ks
FEREAL , 76 11 FE Fh CyPA 36 1] LAJE 57 NADPH %A1k
g% 1 52 ) ROS £E i, A 2R i B AR A | CyPA [
fitt , E— 2L S Ko FERE AL, [R]E, CyPA i3 2
T DA B £ 90 T R R A R S 4 B0 Bl Kk ok A A Ak
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HEJE , T BCALS 2 il , k= CyPA 9/ BRAE
SR IMARTE g th R I AR PR . AR R
B, ATS (B I CyPA K TR ATS IR, S5 fR
R FE L TE AR OC K ATS 34 H W FUS A K S7 A4
KRG80

AIS kA JG , CyPA Al BRI AL - 2 5
I I 467 6 P A R B B ol 8 8 O 5 W) ATS 1Y T3
Je P CyPA 118 55 v 21 21 4 AE 40 Jif 35 i R 4 i
FET ARG, AT REAE 22 #h 2 DI R 27 . AR, i
CyPA RS20 PR A 28 O A7 DR 7 i 2k, a2 i ke
LS AT T, AT BRCE Bl 22 DRI A 0 /N
J5T 440 2 v X A 28 AR GE Y AR AN, 7R AIS Hh
TR SH T I B B4 1 AL, 5 R AT T 40 i R A
R HAR IR 7E ALS 51 R 9 48 i A AR AL R
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