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(# ZE] BB 40% 10 S a kiR smigik & A RIEY K (PTEN) A E A X LBk 3
(HDAC3) FIR/K V-5 B2 v J5 31 R PN DI BEREAS (VCD I R . FFiE PEEL 2019 4E 6 H—2021 44 A%
FET N REEBEM 2N —BHATR I A i 3 126 19 5 X4 ARl B 8 Ao 3 N H R &6 & A VCI 432 VCI 41 52 14
FEE VCI 21 74 f . >R FH SER 286 5E i PCR(qRT-PCR) A4 I IfiL 75 PTEN mRNA | B I5¢ Ao 28 W FRF2: A6 T 1 3 HDAC3 3=
KK 5 R Pearson SE 0 AH I/ HT I PTEN mRNA \HDAC3 3% ik 7K - 5 36 [ [ 7. T A TF 5% B Il < v 4t 3% ( NIHSS)
T4 SRR RN 526 (MoCA ) PE43 AR G s Z2 I Logistic WA AHr KA 5 &4 VO Mg mH R, &R

VCI 41 1fil %% PTEN mRNA \HDAC3 7K F3E VCI 41 (/P = 17. 156/ <0. 001 .17.904/ <0.001) ; [fiL. 7 PTEN mRNA |
HDAC3 Fik/KF LA, VI 4 8 EEAFI T RE R % > Hh BE DA D REBR A > B BE DA M D BE R A% ( F/P = 8. 928/ < 0. 001 |
64.433/ <0.001) ; VCI £ NIHSS 437 T4E VCIL 4, MoCA PE4r 23 6] 5 AT 1 v & TE R 18 & 4 R o]
12 B VRS B s AR T3E VCL 4, 22 R ¥E G208 L (1/P =26. 197/ <0. 001 ,5. 073/ <0. 001 ,13. 310/ < 0. 001 ,
11.432/ <0.001 ,19.058/ <0.001 ,20.211/ <0.001 .6. 138/ <0.001 .3. 586/ <0.001 .16.511/ <0.001 ) ; Pearson FH {4
SrHTiE IR, VCI A 8 2% 117 PTEN mRNA 7K 75 NIHSS ¥ 43 &2 W 35 IEAH ¢, 5 MoCA 143 22 i 3 M AH E (r =0. 713,
-0.640,P ¥ <0.001) , Ifil. 7 HDAC3 7K F-15 NIHSS #4322 . 3 IEAH K, 5 MoCA ¥4y &2 3 fi Al < (r = 0. 706,
-0.638,P #] <0.001) ; ZHZ Logistic [A1J44#7 7% , & L& .Hey &5 hs-CRP & PTEN mRNA & HDAC3 & & NIHSS
P4 B PR IR AR S & A VCT 7 fE e BRI 22 [ OR(95% CT) =2.012(1.087 ~3.723) 2.587(1.533 ~4.366) .1.902
(1.063 ~3.404) 1.774(1.169 ~2.693) 2.384(1.391 ~4.087) 2.895(1.164 ~7.202) ], £it I} PTEN mRNA
HDAC3 m#Rik Atk VCI CR &Y, 328 A h 35 &4 VO ek R %
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[ Abstract] Objective To analyze the relationship between the expression level of phosphatase tensin homolog
gene (PTEN) and histone deacetylase 3 (HDAC3) deleted on chromosome 10 and vascular cognitive impairment (VCI) after
stroke. Methods From June 2019 to April 2021, 126 stroke patients diagnosed and treated by the First Department of Neu-
rology of Shijiazhuang People's Hospital were selected as the study subjects. According to whether the patients had VCI
three months after onset, they were divided into VCI group of 52 cases and non VCI group of 74 cases. Serum PTEN mRNA
was detected by real-time fluorescent quantitative PCR (QRT-PCR), and HDAC3 expression was detected by enzyme-linked
immunosorbent assay; Pearson rank correlation analysis was used to analyze the correlation between the expression levels
of PTEN mRNA and HDAC3 in serum and the scores of NIHSS and MoCA; Multivariate logistic regression analysis was
used to analyze the influencing factors of VCI after stroke.Results The serum PTEN mRNA and HDAC3 levels in VCI
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group were higher than those in non VCI group (#/P =17.156/ <0.001, 17.904/ <0.001). Compared the expression levels of
PTEN mRNA and HDAC3 in serum, the VCI group had severe cognitive impairment > moderate cognitive impairment > mild
cognitive impairment (F/P =8.928/ <0.001, 64433/ <0.001). The NIHSS score of VCI group was higher than that of non VCI
group, and the MoCA score of visual space and executive power, naming, attention, language, abstraction, delayed recall,
directional score and total score was lower than that of non VCI group, with statistical significance (#/P =26.197/ < 0.001,
5073/ <0001, 13310/ < 0.001, 11.432/ < 0.001, 19.058/ < 0.001, 20.211/ < 0.001, 6.138/ < 0.001, 3.586/ < 0.001, 16.511/ < 0.001).
Pearson correlation analysis showed that the serum PTEN mRNA level in VCI group was significantly positively correlated
with NIHSS score, and significantly negatively correlated with MoCA score (»=0.713, —0.640,P<0.001). The serum HDAC3
level was significantly positively correlated with NIHSS score, and significantly negatively correlated with MoCA score (r=
0.706, —0.638,P <0.001). Multivariate logistic regression analysis showed that hypertension, high Hcy, high hs-CRP, high
PTEN mRNA, high HDAC3 and high NIHSS score were independent risk factors for VCI after stroke [ OR (95% CI) =2.012
(1.087 —3.723),2.587 (1.533 —4.366), 1902 (1.063 —3.404), 1.774 (1.169 —2.693),2.384 (1391 —4.087),2.895 (1.164 —7202)] .Con-
clusion The high expression of PTEN mRNA and HDAC3 in serum is closely related to stroke complicated with VCI. Both
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of them are risk factors for stroke patients to develop VCI.
[ Key words]
Histone deacetylase 3; Correlation

HRAR PR AR R R, 2 — b LA e R R A
BN PR o AT I A I PRI 0 ) i R
(vascular cognitive impairment, VCI) 230 R B I
A R IT & VL, X T B 25 A I PR 3%
ARBURAER YT I 3 R SR U AR 7 7 R BA B
X, HEHE LB EE 3 (histone deacetylase 3,
HDAC3) 72 JL-F- v A A4 2H 21 60, 45 i 4 2 rp R A %
K, PR ARIE HDAC3 M R s F1 SR I 1 g A vh 3k -
P A 10 S YRR A B IR 5K 1 2R (R
LA (phosphatase and tensin homolog deleted from chro-
mosome 10, PTEN ) J&—Fh ] L) 471 351475 s 1R it (1) Fieb g 410
HIIA T, AT IR 53 56 1 LA G 35340 PR RS 56
F* PTEN (HDAC3 XJ Jili 2 Hh 5 8 & A SRR S 9 7 T AT
AfriE— L9 . AT I PTEN (HDAC3 JKF5
INHIZHRERY K ZR , LU 25 rh ot & VL 2 5
TAYEREY GBI T,

1 ZEREFE

1.1 fEpR%RE $%EL2019 46 A—2021 4F4 H AR
FETT N REEBE A2 N —FH2Ia A b B 5 126 151 biF
FERGE MR B Ko 3 A A R = kA VL H Sy
A VCI 41 52 i FIEE VCIL 44 74 5], VCI 2158 30 4], &
22 ] AR5 56 ~77(67.13 £6.12) % ;4E VCI 4158 42
9, 2 32 {9, A% 56 ~77(67.74 £5.92) %, VCI 4
SBF R LT O B BSl EC s AR IURE e &2 Hey |
hs-CRP ¥ T4 VCI H (P <0.05) , W& 1, K%
LR BEAC B 51 22 LM (20190566 ) , £ 3 0l 5 J 2 0
55 [R]85 Fn g ) 24

1.2 ik eebniE (1) IASRHE: OFER KT 50

Stroke; Vascular cognitive impairment; Phosphatase and tensin homolog deleted from chromosome 10;

R 1 VCIA59E VO A2 b B I R Ok} LA

Tab.1 Comparison of clinical data of stroke patients in VCI group
and non VCI group
: 4 4]

5 H pos A vam e
PR B (% ) ] B 42(56.76) 30(57.69) 0.011 0.917
4 32(43.24)  22(42.31)

R (X £5,%) 67.13 £6.12 67.74+£5.92 0.558 0.578
fe I L 51 (% ) ] 22(29.73)  30(57.69)  9.852  0.002
L EEsh (%) ] 8(10.81) 17(32.69) 9.194 0.002
R % ) ] 12(16.22) 34(65.38) 31.852 <0.001
R IIE 5] ( % ) ] 29(39.19) 32(61.54) 6.108 0.013
BEIRIG LB (% ) ] 31(41.89) 23(44.23) 0.068  0.794
WA s [ 1) (% ) ] 33(44.59) 21(40.38) 0.221 0.638
RIS (%) ] 17(22.97) 12(23.08) 0.001 0.989
HEFR (v +s,4) 11.33£0.59 11.47£1.07 0.941 0.348

Hey(x +s,pmol/L)  12.87 +1.72 21.18 £3.46 17.788 <0.001

hs-CRP(x +s,mg/L) 2.34+0.98 6.63+1.05 23.487 <0.001
TC(x +s,mmol/L) 4.34+0.88 4.25+0.96 0.544  0.587
TG(x +s,mmol/L) 1.74£0.58 1.68 £0.65 0.544  0.588
LDL-C(x+s,mmol/L) 2.54+0.81 2.31+0.73 1.634 0.105
HDL-C(x+s,mmol/L) 1.84+0.60 1.79+0.51 0.489 0.626

4 HAEA&—EmMAERN A QAT E& R FE
i 1L A6 12 W B 4 (2019) 77 R 34T CT B MR I JR
WESE; QAR ERI R K UL Lo (2) HEBRARIE : DFFAE
AR G RR 7 2L 1O BREO # ; @ ABE AT EIA AUA
Dtig b it ol FL e A8 F BUW L S5 3 O™ E O ik
& FEEESE EREE .

1.3 Rl4ets 55

1.3.1 I} PTEN mRNA HDAC3 /K 5 : 74l )5
FIERIUE A F KL 6 ml, 2 & 20 min, 2.0 B HL
METEREE T, BT -80C KA AR I, B i
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THREARAEZE IR T # R, B2 ml i ] Varioskan LUX Z
T RE AR SR T TBhEIEK f 732 W% B 18 46 00 7€ 1ffL. 3% HDAC3
AR a0 & o AR S AR W w AR AL AR A8 H
Thermo Fisher 23], JT A 52 3o B AR M I8 12050 G U B 43
HEAT. S3HL2 ml iy R Trizol 15 ( 1 SCHI A4
BHEABRA ) FEHUM A RNA, I 5E & RNA ¥
Jeali B 4% S a7 & ( PrimeSeript™ RT Master
Mix, g IR ) ) 5% 556 L cDNA, SR ] ABI 7500
RIS SO E Bt PCR AL (qRT-PCR) (3£ ABI A2 H] )
KU I PTEN mRNA AHXF 357K F-. L1 GAPDH %
WS, 51 FilA TAY TREABRA w4 5, PTEN
EiE51% 5<GTGCAGATAATGACAAG-3", FiFE5|¥) 5+
GATTTGACGGCTCCTCT-3 5 GAPDH I 7 51 ¥ 5 -
GGAGCGAGATCCCTCCAAAAT-3", FiiF 5|49 5 GTG-
CAGATAATGACAAG-3", &KAEMERE 3 IWECEHE,
2785 (CT PR FREE) 7157 A 9 2 PTEN mR-
NA YA E A&

1.3.2 SEge s e Anda il : BT 2 ml, J} AUS800 4=
A ATA (DL 5 & PR R AR A | ) DL R g A Hey
CRP.TC TG .LDL-C HDL-C /K-,

133 WEEIDREBAIES IS I S T 5 B
Jii 7~ ¥ £ 2 ( national institutes of health stroke scale,
NIHSS) XJ #if 28 Uy g e ot B2 B2 HEAT 1P A4 42 47,
Hrf 0 ~ 15 e g R b 22 D) REBL 16 ~ 30 432
UM ZE DI RE BRI 531 ~ 42 S W AR R 22 DI RE B
1.3.4 NHIDIREHFIE < R SRR RN DAL %
( Montreal cognitive assessment, MoCA ) Xt B8 3 4TI\
Ties s, ARl [ 54T a4 R RS
R SER ML E 1055 T I, B3 30 43, 1355 > 26
o3 NN RERRAS , 1597 <26 70 N A AT RERE
fig, Horh 21 ~ 26 73 R EE NI D) RE R A5, 10 ~ 20 432K
H EE NI RERE T ,0 ~ 9 43 8 BE AN D BERE At

L4 Geitsedrik SRA SPSS 25. 0 #fh4u A7 s
AbFR TR AU R (% ) Ko, 21 18] FL R
X AR AP A IS A TR OB L & s R, 2 4
() PR A o K, 22 40 ) LR A T B R 2R 2240 #
20 (8] Z2 5 AR ) SNK-g K655 5% ] Pearson 55 44 A
4B VCI 20 52 M PTEN mRNA . HDAC3 /K5
NIHSS P43 . MoCA P43 A Xt s Z [ & Logistic []
VA A A s & As VCL g R & . P <0.05 S22
AR

2 & R

2.1 2 #1fi 7% PTEN mRNA HDAC3 /K L4 VCI
ZH 1% PTEN mRNA (HDAC3 /K5 T3k VCIL 4 (P <

0.01), W32,

F2 AR VCIL A5 VCL 4G A b 8 2 I PTEN mRNA
HDAC3 /P HALE (2 5)
Tab.2 Comparison of serum PTEN mRNA and HDAC3 levels in
stroke patients between non VCI group and VCI group

oo Ik PTEN mRNA HDAC3 (U/ml)
4k VeI 41 74 1.05 £0.21 75.65 9. 65
VCIL 4 52 1.86 £0.32 126.39 £21.52
A 17.156 17.904
P <0.001 <0.001

2.2 VCI HA[E MoCA 143 B % Ifil 7 PTEN mRNA |
HDAC3 [t#  VCI &35 175 PTEN mRNA HDAC3
AP L, E SN RERR A5 > vh BRI D) RERE A5 >
RSN RERERT (P <0.01) , L3k 3,

&3 VCIALALE MoCA P34 1M PTEN mRNA (HDAC3
AL (x+9)
Tab.3  Comparison of serum PTEN mRNA and HDAC3 in pa-

tients with different MoCA scores in VCI group

i 1% PTEN mRNA HDAC3
BRENMDGERE 12 1.63 +0.19 96.25 £11.21
RSN T ARG 24 1.85+0.31 124.59 +13.54
EEOINMIIGERRR 16 2.05+0.22 151.70 +12. 84
F A4 8.928 64.433
P1{H <0.001 <0.001

2.3 2 HAMAIREFIARI DI REPE 4 LbAL  VCI 4 NIH-
SS P4 EFAE VCI 41, MoCA TE4>Hhizs [al 5347 7 .
I ARE = WNTa=C 11 I 15104 (1 L VA=A [ 02 s P e K 3
FHE VO 4, 2 R B # R X (P <0.01) , L3 4,

&4 VCI4L5E VCI 41 NIHSS 343 \MoCA -5
HAEL (x£s,49)
Tab.4  Comparison of NIHSS scores and MoCA scores between
VCI group and non VCI group

o1 4 4
w0 [ L T R
NIHSS 1743 7.18+1.06  18.07 £3.35 26.197 <0.001
MoCA ¥/
WzZsEI 5T 5.15£1.32 4.14+0.67 5.073 <0.001
fr % 2.85+0.34 2.06+0.31 13.310 <0.001
HE 5.66 +0.77 4.05+0.79 11.432 <0.001
HE 2.53 £0.12 2.13+0.11 19.058 <0.001
g 2.15+0.28 1.21+0.22 20.211 <0.001
JER [l 4.21 £0.73 3.39£0.75  6.138 <0.001
SE ] 6.01 +1.23 5.26+1.04  3.58 <0.001
By 28.56+0.79  22.24+3.16 16.511 <0.001
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2.4 3% PTEN mRNA (HDAC3 /K35 NIHSS $F4) .
MoCA P43 AH JEPE  VCT 40 8 % 1M 7 PTEN mRNA
K5 NIHSS 3535 B 2 IEAH G, 5 MoCA 115312 I
EHHM I (r=0.713, - 0. 640, P ¥ <0.001) ; IfiL 3§
HDAC3 7K°F-55 NIHSS 355 5 i 2 TEAH G, 5 MoCA PF
AR R (r=0.706 ., —0.638,P ¥ <0.001) .
2.5 WiZEH R k4 VO B Z & Logistic [8119 3 #r

DI AE i 5 75 kA VCT g RIS B B R 2
Brrh 22 A G272 S e Il o0 5 BBl it O
Ei B8 IfLE . Hey . hs-CRP , PTEN mRNA . HDAC3 , NIHSS
W A WA Z I Z Logistic [B]1H 437, 45 54
7R, B LK, Hey &5, hs-CRP & . PTEN mRNA 7,
HDAC3 15 S NIHSS 45 = 4 2 i 2 v s & A4 VCL )
M faf AR (P <0.05) , W& S,

x5 WiFEdfERAE VO HZRE Logistic [BJ3 45347

Tab.5 Multivariate logistic regression analysis of VCI after stroke

% B1H SEfY Waldfi P{i OR{Y 95% CI

e L 0.699 0.314 4.957 0.026 2.012 1.087 ~3.723
R R B 0.503 0.259 3.775 0.052 1.654 0.996 ~2.748
T 0.118 0.235 0.251 0.616 1.125 0.710~1.783
1= i 1A 0.129 0.119 1.180 0.277 1.138 0.901 ~1.437
Hey 2 0.950 0.267 12.673 <0.001 2.587 1.533 ~4.366
hs-CRP 75 0.643 0.297 4.686 0.030 1.902 1.063 ~3.404

PTEN mRNA 15 0.573 0.213 7.243  0.007 1.774 1.169 ~2.693
HDAC3 & 0.869 0.311 9.981 0.002 2.384 1.391 ~4.087
NIHSS #7435 1.063 0.465 5.226  0.022 2.895 1.164 ~7.202

3 4t 8

ik 7 v Ja - A I T A, — T I R R
Jo RSk R T A LA T S B, R A
i AR AL IO R R AL R L 2 R R
BRI R LR A A B A B =R 9
fis  JEATI g, G2 B 2 65% 2391 & VCI,
Mo 173 ZEfi kR RRS o Wiz s IE & VCI
BEICNC T BT OB TR g R AR S kA
S, BB oy B3 4 kA Nk ol A SR ph 5 R B
%17 MoCA 2 [ B )3z B B9 VCI L 1 5 #r %
£ BRI AR 3 AN H VC iR RN
20% ~80% ", ASHFIY FEARIE MoCA TF43 i 2
VCI g3 52 1], VCI RN 41.27% , 5 A 47
H—3

AR AR IR Bl A BB L% 0 5 BB
SEE LV L IR MLEE  Hey \hs-CRP M2 D RE B AR 5
A S I VCL 6 R %Y). AW R, SO fL
5 VC BAEA L, XS5ARMFTAE A, ilaE=EKR A

TFF T 16 R SCAR AR B A g, %o e M U PR A vy,
PUE A AT, X BT A5 BRAR PR BT AT, AR T P i 4l
SHARIIRE R B IR . ASHF S v s i SR % o 5 &
A= VCI, AT RE S PN 51 A I 45 445 ¥4 5 31 1 A el 22 fin 2
T ER N Bk i kAR VICT 21 50 KOs i B B0 R
Ll AR VCT 4, 25 55 it 37 o ek 2 B i e €
Sy A B A 5 i B IR S A T RE R
R YIAR S AEARIEGE s s B S |76 05 L 55 1L
ARG &4 VI Bl s7 el P2, 38 VCT
M ERAESZMERA L, Hey b5 B ICIZ 140
K, I fe R Rg . JeME R VCI
RIRHLHIIE R B Y], hs-CRP 2 Z R 1Y) 11 248 4,
HIH S S A TERR BEHE . ARTRA R ER,
Hey \hs-CRP FHEi 302 ik 45 5 & A= VCL B 37 76 B
2. ILAh, NIHSS ¥ 43 & R 2 ik 4 v s & A= VCL ()
M7 fE R RV S i 4 v 2B 2 b 28 40 40 ™ E R )
% VCI, Mancuso 257 (RS IFSL T X —
PTEN J7iZ 235 T 2P, 76 524 > i 12 T ik
WA S 9 S 2ot g ) ' . PTEN 5 &5
M RGN A O, BN, 760 4 AR /D BURBE RS o, i)
il PTEN J&[A B 6% )i /> #2850 19 25 4%, X f 4 20w A
BURAE) s 16 BT R i3 B B A7 B9 4 220 b PTEN
FEAKF RS AL FEARDFIEH VCT 4 i i
PTEN mRNA 7K 5 F3E VCIL 41, 5 DIE R 45
R—2, B VCT 4 835 D\ 0 Ty Bl R s e B bk o=y, 1L V5
PTEN mRNA 7K F#5 , 35683 PTEN 5 VCI # & 4= EF2
BRI, AT R, TR PTEN £ fili 45 v g v
RYEEEAER, v LB B W 10 kA Tk R bR
N UE PTEN 25 £ nT LA 9845 1 0400 1 fii 2 v 30 F 1
YR, H PTEN Al 3E g% Aky/PKB 5 538 4 14 £ 7]
Vo5 5 5 00 S P R ot L 3 R R o e A LY
PTEN mRNA 7K 5 NIHSS 3435 1IE 4154, 5 MoCA
PO AR OC, i3 — 20 T I PTEN 5 VCI (41
Kok, HDAC3 J2 R et £ 3 R 7 20 0 A 1 1 DG St 8
PR, i HDAC3 Al 45 Bl vk W A< iy 34k 2
AmFgEH, VCI 41103 HDAC3 7K 5 2 & T4k VCI
g1, H VCI 4] & A H ) g b i F % &, I 7
HDAC3 /K V-5, 58] HDAC3 5 VCI () k 1k &k B %
ARG, SR, AT B S HDAC3 7] 3 58 4 Ak AR
i, W I s, BRI ] HDAC3 J2&— Rl i rhAix
W28 RGN B AR IR T 9 RO M A 5
HLIf % HDAC3 /K75 NIHSS $F4+ 2 IEAH 5, 5 MoCA
PEOr R G 6, i — B UE ] T 1L HDAC3 5 VCI (1)
AHOGHE, HED 55 HDAC3 (9 5 S PR30 i 7T LS 3 — &
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SIS AR AR LA E™ . Z R Logistic [f]
U504 s, PTEN mRNA 1 HDAC3 Fh 5 14 2 g 2
Ja kA VEL s fa e N R . DL EOFSE g R R,
IM3% PTEN (HDAC3 7KF- 5 igi 4% v 5 oA 0 2 e 460 43 %
PIAHC

Zi Bk, g PTEN (HDAC3 5 VCI X R %V,
JEM A s kR VCL By fa B &R, g PTEN
HDAC3 7K B T3 i 2 v S5 #h 2 D RESL A RE 32
H58# VO " HRBRE 2 MG, AFRERN T
iR v VCT i PR & BRAT 80 S, [ g 0 i 4 v
SF UG VG Kl ARG T BA BUAER] o E5CT i
PTEN \HDAC3 51 VCI i) BB 2 — 2D A5
P28 i 52 - i A VR AR T i o
EE Ik

Wi BRI Iy 58, SR T AR 10 SR s AR AT
GErt2f 00T a8 A 25 ST YL AR, BORME AR B I8 SUIB I
E & B SR ATSE A, Wi R, 18 SCH A%
S 3k
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