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Abstract:Objective To investigate the relationship between the levels of serum circular RNA protein
tyrosine phosphatase 4A2 (circ_PTP4A2) ,circular RNA precocious dissociation of sisters 5 homolog B (circ_
PDS5B) and the volume of cerebral infarction and the degree of neurological deficits in patients with acute is-
chemic stroke (AIS). Methods Ninety patients with AIS who visited the hospital from January 2021 to De-
cember 2023 were selected as the AIS group,and 90 healthy individuals who underwent physical examinations
during the same period were selected as the control group. The levels of serum circ. PTP4A2 and circ._ PDS5B
were detected by real-time fluorescence quantitative PCR, the volume of cerebral infarction was measured by
magnetic resonance diffusion tensor imaging,and the degree of neurological deficit was evaluated by the Na-
tional Institutes of Health Stroke Scale (NIHSS) score. According to the volume of cerebral infarction, they
were divided into large-volume group (volume of cerebral infarction=20 cm®, 29 cases), medium-volume
group (1 cm®<Cvolume of cerebral infarction<(20 cm®,34 cases),and small-volume group (volume of cerebral
infarction<<1 cm®,27 cases) ,and according to the NIHSS scores,patients with AIS were classified into the se-

vere group (NIHSS scores==21 points,27 cases) »the moderate group (NIHSS scores 5— 20 points,32 cases)
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and the mild group (NITHSS score<{4 points,31 cases). Factors contributing to the increased volume of cere-
bral infarction and the increased degree of neurological deficit in patients with AIS were analyzed by ordered
multi-categorical Logistic regression. Results Compared with the control group, serum circ_ PTP4A2 and
circ._ PDS5B levels were elevated in the AIS group (P <C0.05). Serum circ_ PTP4A2 and circ_ PDS5B levels
were sequentially increased in the small-volume group, medium-volume group,and large-volume group (P <<
0.05). Serum circ_PTP4A2 and circ_PDS5B levels were sequentially increased in the mild group, moderate
group,and severe group (P <C0. 05). Ordered multi-categorical Logistic regression showed that high NIHSS
score, high circ. PTP4A2,and high circ. PDS5B were independent risk factors for increased cerebral infarction
volume in AIS patients (P <Z0. 05), and high cerebral infarction volume, high circ_ PTP4A2, and high circ_
PDS5B were independent risk factors (P <C0.05). Conclusion The elevated levels of serum circ_ PTP4A2 and
circ. PDS5B in AIS patients are related to the increase in cerebral infarction volume and the aggravation of neurological

deficits. Early detection of serum circ PTP4A2 and circ PDS5B levels is helpful for risk stratification in AIS patients.
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1% S TR B R i 4 A2 (circ. PTPAA2) L circ IH Ik 44 4 B0 {4
IR B 5 [WE Y B(cire_PDS5B) /& 7 il &
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2018) 2 Wi bR i 5 (5) &9k B ABERTIRIZE 72 h . HE

circular RNA protein tyrosine phosphatase 4A2;

volume of cerebral infraction;

circular RNA pre-

degree of neurological deficit

BRbriE . (DTS () ™\ MBS REENE
T REA6 T 5 (30 1 HH I/ s om0 5™ B B I B A 5 (4)
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W ATS 21 A B vk H TG HR A A G B 23 i e bk i 3
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BT, 5245 79306) # HUIML % & RNA, 752N A%
AR IE BT (BUIN 3 T R4 8 M A IR A 7D %56
RNA B i A5 . R IUBE H SRS
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FERX N . WK R :2XSYBR Green qPCR Master
Mix 5 pL,50 X ROX Dye 0. 4 pL,IE @514 0.4 pl,
KRB 0.4 pL, BAMBSAAZE R 0.5 pl, WK
AR 10 pL, M 95 °C 5 min 1 K,95 C
10 5,60 °C 30 .60 “C 30 s fE¥ 40 ¥k, LLH EE-3-
W2 W S A (GAPDHD 8 2, 2 2% 3L K IR cire_
PTP4A2 . circ_PDS5B #H Xt £ 35 /K ¥, circ_PTP4A2
Ems R 5 -GGAGTGACGACTTTGGTTCG-3',
sk 5'-TGTCAGCGAAAATGCTGTGC-3';
circ_PDS5B 1E [ 5 ¥ A 5'-TGTTCGCTTACTGG-
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TAGCCT-3", X I 51 ¥ K 5-GACCCCAGGCG-
GATATGTAA-3';GAPDH iE |5 31 ¥ K 5'-GAGC-
TATGAGCTGCCTGACG-3", I I 51 ¥1 Jy 5'-AG-
CACTTGCGGTCCACGATG-3',
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KRBT EL

1.2.3 FGMAEARRUT A R4 AIS B ABE 24 h
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1.3 Siitephb3 SR SPSS21. 0 45 i %k 1 4k 2R B
FEBE . IEEAAMTERERLL © s o AT BF
B, EES R M(P,,,P,.)ExR, 4T U 3

H K56 5 LA A5 5 {4 FRRD A 25 g g ke it 7 8 Ry PR AR
B, X HEF L7035 Logistic A #r AIS H32& IkiAE
FEARBM K FIph 2 D e sk St AR BE M E i &R . K
KWERE N «=0.05, Lk P<C0.05 N 29H5 %
2 & ES
2.1 WA circ_ PTP4A2, circ_ PDS5B 7K 3F He
BOSXEA LR, AIS I 1E circ_ PTP4A2, circ_
PDS5B /KT (P<<0.05), WK1,
2.2 AREIGEEZEAR AL ALS & KLk POR AN T cire_
PTP4A2 . circ_PDS5B 7KV b /MR 4 | ik 1
2 RARFH AR I NTHSS 343 . cire_ PTP4A2, cire_
PDS5B KSR R T o 121 28 K -4 K A L 22 5
WIS L (P <<0. 05) 53 4 H 3k il & L g
T R L ELAR S TOAST 4370 | 1fi B PO 35 . ifi JUL AT
I PR L ot /N KR TE B A0 R AR L B 25 R RS i
X (P>0.05), W#E2,

x1 B E circ PTP4A2. circ_ PDS5B

KFELE (> +5)

215 n circ_PTP4A2 circ_PDS5B
AIS 4 90 1.62+0. 22 1.41+0.15
X 2 90 1.1440.13 1.0840. 10
¢ 17. 870 17.005
P <<0. 001 <<0. 001

2.3 RFEM LY e SR ALS B 28 70 I
W circ. PTP4A2. circ_ PDS5B /K14 B4
JFE4H L RE A A L IR SE AR B cire_ PTP4A2, circ_
PDS5B 7KK R T o ML 2T 2 17K SR R R, 22 57
WA Gt 2F 8 L (P <<0. 05) 33 41 1 5 . i & L %
R R TOAST 40 Ifi g DU 3 . i JUL BF
[N AN T N = I A R W =3 o v o e
BFEX(P>0.05), W% 3,

x2 AERETE AIS BHEELERMME circ PTP4A2 circ PDS5B K E L8[ n( %)k = +5 B M (P, ,P.s )]

i H KB (n=29) R (n =31 IMER (n=27) X*/F/H P
53] 1.544 0.462
i 16(55.17) 16(47.06) 17(62.96)
o 13(44. 83) 18(52. 94) 10(37. 04)
ER () 66.00+7. 41 61.85+9. 45 54.78+7.51 13.132  <C0.001
Wi & (mmHg) 145.59+11. 80 149. 35414, 21 147.4849. 82 0.740 0. 480
&5k (mmHg) 93.90410. 36 92.714+13.54 91.30412. 69 0.311 0.734
W% 13(44. 83) 14(41.18) 12(59. 26) 0. 104 0. 949
R 12(41. 38) 13(38. 24) 10(37. 04) 0.121 0.941
SE Rl B
=5 IR 23(79.31) 25(73.53) 18(66.67) 1. 144 0.564
125 g It AE 14(48. 28) 14(41.18) 10(37.04) 0.748 0.688
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k2 AEMAEFTEIR AIS BEELZRFNIMTE circ PTP4A2. circ_ PDS5B K E L8[ (% )3 2 +s LM (P, , P )]
i H KB (n=29) FRBILL (n=34) IMERH (n=27) X*/F/H P

W PR 9 12(41.38) 13(38. 24) 10(37.04) 0.121 0.941

5 09 3(10. 34) 2(5. 88) 2(7.41) 0.525 0.769

AL Hit 3y 9(31.03) 9(26.47) 2(7.41) 5. 087 0.079
TOAST 43 %!

AN B s P AR 2(6.90) 3(8.82) 2(7.41) 3.526 0.897

At Ji PR 7Y 4(13.79) 4(11.76) 2(7.41)

i VR A FE 9(31.03) 8(23.53) 4(14. 8D

K 2 ik b1 2 # 11(37.93) 14(41.18) 14(51.85)

/INBJy ik P 2E 7Y 3(10. 34) 5(14.71) 5(18.52)
NIHSS ¥4 (4 26.00(22.50,28.00) 13.50(7.75,19. 00" 3.00(1.00,4.00) 66. 275 <0. 001
MLEE H (g/1L) 133.38411. 32" 141.01£12. 96° 148.45+15. 46 9. 008 <<0. 001
TCC(mmol/L) 5.1720. 84 4.9520. 61 4.8140.67 1.872 0. 160
TG(mmol/L) 1.8540. 63 1.7540.51 1.6240. 28 1.399 0. 252
HDL-C(mmol/L) 1.204+0.12 1.194+0.12 1.2340.17 0. 803 0.451
LDL-C(mmol/L) 3.0720. 49 2.900. 54 2.8740.58 1.150 0.321
I LT Cemol /L) 79.574+18. 67 77.71416. 69 69,4616, 32 2.724 0.071
I JR 2 (pmol /L) 337.83+54.57 328.64+67.17 312.76+91. 16 0. 870 0.423
/N B (X 107 /1) 223.15+30. 80 230. 40452, 51 256. 56479, 64 2. 660 0.076
40 (<107 /L) 8.55(7.94,9.54) 8.20(7.00,9. 82) 7.58(6.23,8.95) 4.531 0. 104
circ_ PTP4A2 1.8240.16% 1.6440.13" 1.374+0.11 79.935  <C0.001
circ_ PDS5B 1.56+0.07" 1.42+0.07" 1.2440.10 106. 855 <20. 001

T S/ MEFU 4R " P<C0. 05 5 R R4 L4k, P P<C0. 05,

x3 AEHEZENEERBEE AISBEHELERFIME circ PTPAA2 circ PDS5B K FE b8 [n (% )3 T+ 3K M(P,, , P )]

T H HEM (n=27) FREEH (n=32) BEHR=3D X*/F/H P
P 1.338 0.512
% 15(55.56) 15(46. 88) 19(59. 38)
z 12(44. 44) 17(53.13) 12(38.71)
AR ) 66. 447,41 61.0048. 56" 56. 4549, 31 9.954  <<0.001
Y 45 i (mmHg) 145. 74412, 23 149. 6314, 43 147.0649.51 0.778 0.463
#F 5K FE (mmHg) 92,8949, 97 94. 88413, 20 90.19412. 93 1.162 0.318
2 4 12(44. 44) 12(37.50) 15(48.39) 0.779 0.677
R 12(44. 44) 11(34.38) 12(38.71) 0.625 0.731
LR PR
15 1ML R 22(81. 48) 24(75. 00) 20(64.52) 2.195 0.334
1= g 1L E 14(51. 85) 14(43.75) 10(32. 26) 2.319 0.314
Bl PR v 12(44. 44) 13(40. 63) 10(32. 26) 0. 965 0.617
eI} 3(11.11) 3(9.38) 1(3.23) 1.428 0. 490
i by B 3 8(29.63) 9(28.13) 3(9.68) 4.325 0.115
TOAST 4371 12. 266 0. 140
AN B JRC A 3(11.11) 2(6.25) 2(6.45)
At J5 A #Y 4(14.81) 5(15.63) 1(3.23)
LR TE 7(25.93) 9(28.13) 5(16.13)
K By Jik b 2 7Y 10(37.04) 15(46. 88) 14(45.16)
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HR3  ARBEINEEGRIRIEE AIS BEEEFBMIE circ_ PTP4A2 circ_PDSSB 7K E b8 [n (%) &5 8 M(P,Ps)]
i H HEH =27 A (n=32) BEH (=31 X*/F/H P

/INBJy Jik P 2E 7Y 3(11.11D) 1(3.13) 9(29.03)
i FEFE AR (em®) 26.08(20.80,33.06) 13.85(10. 14.16. 23)" 0.74(0.50,0.89) 72.089  <C0.001
MLLEE A (g/1L) 132.24411. 12" 140.56+11. 60° 148.46415. 63 11.228  <<0.001
TC(mmol/L) 5.1520. 83 4.9820. 66 4.8340.65 1.472 0.235
TG(mmol/L) 1.8540. 65 1.74740.52 1.6540. 29 1.188 0.310
HDL-C(mmol/L) 1.204+0.12 1.20+0. 11 1.214+0.17 0. 099 0. 906
LDL-C(mmol/L) 3.0824:0.51 2.9840. 41 2.8040. 65 1.970 0. 146
I LT Cemol /1) 80.74418.52 76.67417.79 70.69415. 58 2. 499 0. 088
1fil JR R (pmol /L) 343.95£50. 20 327.14459. 31 311.61494. 45 1.485 0.232
/MR (< 10° /1) 229. 39438, 94 225. 58449, 54 252.27475.57 1.951 0.148
F 40 O % (< 10° /1) 8.60(7.97,9.79) 8.40(6.43,9. 86) 7.58(6.63,8.91) 5. 900 0. 052
circ_PTP4A2 1.80+0.16* 1.67+0.15* 1.404+0.13 58.370  <C0.001
circ_PDS5B 1.5640.07* 1.444+0.07° 1.2540.10 103.809  <C0.001

VE SRR, P<C0. 05; 5 4L H BE P P<C0. 05,

2.4 AIS B & A SEAR B KA P £ 502K Logis-
tic MIEAHT DU ZER R (KAR =1, P ikl =2,
IMEF=3) WA R, £ 2 P E R A G E LTI
H A #  NTHSS W43 L2185 F L cire_ PTP4A2 circ_
PDSSB( A % A 1 A A8 & il 1T ¥ 24395 Lo-
gistic [\ 09 43 M. &5 3 W, NIHSS ¥ 43 5 . cire _
PTPAA2 & . circ_ PDS5B & b AIS H 3% i i 3F 14 f1
KA ST GRS R (P<<0.05), WL 4,

2.5 AIS B& P& Ty BE S B2 8 & A )7 250 2%

Logistic FIH4MT UM ST RESR AR () =1,
hE=2,RE=3)NHEE,. K 2PTERARIT¥E
SCH I H AR L Bk B BE AR B I 40 B A . cire _
PTP4A2 . circ_PDS5B (¥ JFAH % A) 1 b A8 &, 47
H ¥ 24512 Logistic [MIH4 B, 455 WK, ik £ 58 &
AR .circ_ PTP4A2 & .circ_PDS5B & N AIS i
25 1) A B AR B o % ST fE B PR (P <<0. 05) . WL
#5,

F4 AIS 2 EERGRIERXMNEF S5 2% Logistic BIIA 5 #7

T H B SE Wald X* df P OR 95 % CI
A i 45 5 44, 388 13.026 11.612 1 0. 001 — -

e FR i 45 B 54,435 14. 605 13. 892 1 <<0. 001 — —

AR 0.018 0. 044 0. 166 1 0.684 1.018 0.934~1.110
NIHSS ¥4 i 0. 284 0.089 10. 119 1 0.001 1.328 1.115~1.584
I 2178 i —0.012 0.032 0.148 1 0.701 0.988 0.927~1.052
circ_PTP4A2 & 0.715 0.332 4. 638 1 0.031 2. 044 1. 066~3. 920
circ_PDS5B 0. 489 0.148 10. 897 1 0.001 1. 630 1.220~2.181

e — R EE .
x5 AIS EEMETNEERMBEMENETF 85 % Logistic MAS#

i H B SE Wald X* df P OR 95%CI
i 28 1 i B 29.593 13.818 4. 587 1 0.032 — -

oy 3 b 22 3 R g 41. 380 15. 258 7.355 1 0.007 — —

F 0.009 0.053 0.031 1 0.861 1. 009 0.909~1.121
i 458 BE 4 R 0.473 0.123 14. 754 1 <<0. 001 1. 605 1.261~2.042
I 228 —0.047 0.037 1.616 1 0. 204 0. 954 0.888~1.025
circ_ PTPAA2 & 0. 985 0.187 7.966 1 0. 005 2.678 1.859~3. 861
circ_PDS5B % 0.567 0.187 9. 194 1 0.002 1.763 1.221~2.542

T — R TR .
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3 i it

ATS 2 5 P4 sf bk il 42 T8 1 st bk 292 2 s A5 B fit
A7 48 TR 28 5 S i o, 5 L 25 - 500 50 I YR 3 7 5% 4R
W7 T 751 A 14 — b ol 28 2R 8 0 L T B R g8 kv T O
OB R E RS Lk A K R AR AL A R
AT A B A AP R A B R e L R A A BN
M2 DI BE BB AR R P E ATS BB I R R AR
1 EE B AR, X 48 T I R IR YT PR 2 O E 2, H AT Il
PR EZ T AR F O k5 NIHSS WE4r ik 47 $F Al (5
FEAR F 7  Xef /IN 1 B ARE A8 S 8 UK L G 0 4 6 i 42
TR0 B B 1) 3 A B s NTHSS 1 43 W =y B 44K 6t
B B LS I . FLA Rl B X 3% P 2% 0 A7 O
L 32O R BRI A EAR R H bR
YL/ I IR =R = S ST N0 ST £ = v
AN [5) B[R] 550 PR 3 3R HUORE A I A7 PP Al X ATS 3
A2 BT R IT FICE TG A G X,

circRNA 2 —Ff 45k 25 B 4E 45 75 RNA 4 F ., K
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