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TN G A 7 55 B J1 R 54 A 12 32 (mini-mental state examination, MMSE) #E4il B A H1 I fE . % MMSE £ 43 K
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Effects of plasma Hcy and ApoE gene polymorphisms on cognitive function
and therapeutic effect in patients with vascular dementia
LI Kang-rui, YE Min, SHANG Yu"’
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Nanjing Medical University . Jiangsu Province s Nanjing 210019, China)

[Abstract]  Objective  To investigate the effect of serum homocysteine ( Hey) and
apolipoprotein E (ApoE) gene polymorphisms on cognitive function in patients with vascular
dementia. Methods Retrospective analysis was performed on 100 patients with vascular dementia
treated in hospitals as research subjects. The cognitive function of the patients was evaluated by
the mini-mental state examination (MMSE). Patients with MMSE score of 21—26 were included
in the mild group, those with MMSE score of 10— 20 were included in the moderate group, and
those with MMSE score of 0 —9 were included in the severe group. According to the Chinese
Guidelines for the Diagnosis and Treatment of Dementia and Cognitive Dysfunction, the patients

were given conventional treatment. The main examination items before treatment included plasma
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Hcy and ApoE gene polymorphisms, and the clinical efficacy was recorded at 3 months after
treatment. The relationship of ApoE gene polymorphism and Hcy with cognitive impairment and
The MMSE score of
100 patients with vascular dementia was 16.50 (9.00, 20.00), including 24 mild cases, 49

clinical efficacy in patients with vascular dementia was analyzed. Results

moderate cases and 27 severe cases; the proportion of patients with APOE gene phenotype of
€2/4 and €4/4 in the severe group was higher than that in the mild and moderate group, and the
plasma Hcy level at admission was higher than that in the mild and moderate group, suggesting
significant difference (P<C0.05). Multivariate logistic regression analysis showed that plasma
Hcy and ApoE genes were risk factors for exacerbation of cognitive impairment in patients with
vascular dementia ( P<C0.05). In 100 patients with vascular dementia, at 3 months after
treatment, 47 cases showed significant improvement, 30 cases were improved, 23 cases were
ineffective, and the total effective rate was 77.00%. Binary logistic regression analysis showed
that plasma Hcy and ApoE genes could affect the therapeutic effect of patients with vascular
dementia (P<C0. 05). Conclusion ApoE gene polymorphism and Hcy are closely related to the
severity and clinical significance of cognitive impairment in patients with vascular dementia. In the
future, the severity of cognitive impairment and the risk of ineffective treatment can be evaluated
by detecting the ApoE gene polymorphism and Hcy level of patients. Targeted interventions can

be taken to improve the clinical efficacy of patients with serious conditions and high risk of
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ineffective treatment.

[Key words] dementia, vascular; cognitive dysfunction; apolipoprotein E

L A6 9 R 2 i AT i a7 9 72 BRI A e S PR 3R
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o3 B[R] 72 B2 A R0, 24 1/3 23 R R 4
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i & HW AR e D R RIS, Rl IR S
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AHEZINIKE XL, #5#E [ E(apolipoprotein E,
ApoE) &1 19 TR IR ApoE 2 [H % i1 299 1
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55 9 95 & 2 % V1, Shi 28 BIF 58 45 5 18R . ApoE
LN 22 35 v Bl 8 2R 0 O B A v R B AT fiE
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TR FEERERR R ACH ™Y, Hey nl il 1o 54 1M 4
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1.1 —gBoR BB 3B 2019 4F 5 H—2022 4F
5 A F IR BEHSZ 367 1A 45 1 R R 100 ) 19 9
gkt BT B 59 B, Lotk 41 B Al 54~
72 % F-¥1(62.404+3.15) & s K E IR 22~ 27, F
¥y 24.50£0.74 5 J5 & 9% Bk AEE 57 B, Bk 1 i 19
{51, At J 0L 24 ] 5 AS R AR TG T 18T b i g s
38, Pkl 42 ], BERXIBCHEFZEHMERIES., 9
AR : D2 AR 27 46 A B DA 45 1 i 468 40 47 76 IE
e s OB R AT A A 9 A A O B R R S )
RE PR AT 12 7R 16 M (2015 4F O ) T 912 Wi dr i ©
SR Ll s @R >6 A H . HEBR AR fE . O
H 2 2R A FH s A R D BB AH SC 25 4 s © oAb J A
TR A s @5 I HAWS M AT ; DA JF " H
BENEER AL s OB I M R 2 © & JF i g
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1.2 ik

1.2.1 ApoE R Z AN K MIE Hey il 77 ik
ABER R A E T R A I8 AN I # bk i 5 mL, 4
T 2 HalE, 01 3l 42 IO e 2 K 40 DNA
i F B8 4 B £% 2 52 W (polymerase chain reaction,
PCR) #F 17 ¢ ¥4, LW 51 % 5-AACAACTGA-
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CCCCGGTGGCG-3" 41 X} ApoE FE[H rs429358 Al
rs7413 7 gL B P8, 9 39 5 R 292 bp; PCR
R ZH 30 pL i DNA 1 uL,10X rTaq buffer
30 pl, 50 X ANTP mix 0.5 plL, F F#F51% %&
0.5 pL, Taq DNA i 0.4 pL.ddH,0 24.1 uL;PCR
F R A R 8 PCR #7344 VeritiTM Dx 96 well
Thermal Cycler (A= Bk #5 B FA N F R 2 7] . E
H ik 20172221549),95 C WAEYE 2 min, 40 NG5
95 ‘CAEE 20 5,62 CiB Kk 20 5,72 °C 30 5340 M
HEMUG .72 CLIEM, i 9% PCR-J VI 2 46
3T ApoE FE[H rs429358 Fl rs7413 v s JE K HE 47
Hor I ff A A o7 FE R J FE R R A, B S) — 3l
Oy (FE3H 3 000 r/min, B0 15 min) B , fifi A
PRI Hey 7K, 3280500 & Hy 9 [ 1938 52 5512 W A R
Oy ] ERAE T RS e R S U I R .

1.2.2 NFIIIREVEAG Ik (A 5 8 1 IRAS K
¥ (mini-mental state examination, MMSE)! 3 £
BF NN Y68 . MMSE A 45 B} [8] 5 [ | #2508 ) L 18
e TRt VAN R SR H =it 7 o TR R TRR VAN /B N AN
HE AR B s T R gL 3t 10 YRR,
30N HBANSHE L 40, B4 30 41, SUALRE ER)
W DL R B R 24 43 B DA 1 B RE 2%
¥ MMSE P43 0 21 ~26 43 % 99 A2 4, 8%
10~20 M EEREMAPREN B 0~9 B EMAE
B,

1.2.3 RIT M SMAERM TN E R
HUE BT /MR R 5 BUEEIR ST IRl R Ik 2 4R
WR 55 [ A ChED 2500 A B A BAS .5 mg X7 s X
1 M, B 25 4 5 H20050978]5 mg/¥K.1 ¥ /d, X Hb
KR GY & WA WA A, A 30 mg X 24 f/
& E 25 EY H10970137),30 mg/¥K,3 K/d., B

HEEIT 3N . RIT 3 A H A L R R MMSE
W4y, LUAYT 3 N HJE MMSE M358 =4 7
B4, MMSE P43 B hn 1~ 3 43 M55 . MMSE ¥
SRARAT ML B TR, B = (Rt
W5 1B/ S BIB X 100 %0 . B SR I e BB A
AR A TR AT

1.3 Geitsedisk W SPSS 25.0 S8 it 8 44r br
s, TR BRI HEA ¢ R g R
T2 MR 56 F LSD-¢ K56 5 5K I 27T Logistics 1]
A5 BT ApoE 3 M Z 8 M:  Hey 5 1155 MR B &
INHITBEBR 5 19 X & s SR A 90 Logistices [81H 5 #r
ApoE JEH Z 5% Hey 5 Il 8 M i & B3 I IR IY
MR, P<0.05 NESFAZRI#E XL,

2 & S

2.1 PR B MMSE W20 1B 0 100 4 1fi
BB R BB MMSE #4328 16.50(9.00, 20.00)
Gy AR EE 24 9, v BE 49 ) EEEE 27 B,

2.2 STR)IA 0% A9 R R A M R R R E ApoE 3
K Z &P & Hey K e HE Y] ApoE HEH#
BN e2/4 ed/4 BB SR TREH PEH, ALK
B IR Hey KV m TREH  HEA, 270 %1t
HE X (P<<0.05), W#EI1,

2.3 IR R AR A DN ) R B A I T AR R
) ZJT Logistics [BIH 4387 DL 48 P i ok /A
MYpepEf e EH R CRE=0, P =1, EE=2)
NHEZE =, K ApoE FEH F A, ApoE FENiFEH A
B iF I Hey K2 B A48 & BTG &0 L% 2, £
Logistics [ IH 43 #4853 8w, M4 PR 5 % B & A A
DI BE B A 1 7 AR 5 ApoE S& M 280 I A B
I Hey 7K %5 UIAH & (P <<0. 05) , WLk 3,

R1 FEAMEREENE SRR EE ApoE EE £ EMR Hoy KEE

Table 1 Comparison of ApoE gene polymorphism and Hcy levels in vascular dementia patients with

different degrees of cognitive impairment

ApoE [N £ 1 %, %)
3 1l % poE J K £ B 73 1 (1L, Y

ApoE F{i K K (il 5, 70) ABEH il %% Hey KT

€2/2 €2/3 €2/4 €3/3 ed/4 €2 €3 ed (z =5, pmol/L)
BRREEA 24 5(20.83) 7(29.17)  1(4.17) 10(41.67) 104.17) 5(20.83) 17(70.83) 2(8.33) 12.18+3.84
4 49 4(8.16) 11(22.45)  2(4.08) 30(61.22)  2(4.08) 4(8.16) 41(83.67) 4(8.16) 15.4813.95
&= 27 1(3.70) 2(7.41) 7(29.63) 7 9(33.33) 8(29.63) * 7 1(3.70) 11(40.74)  15(55.56) * 18.52+4.36" 7
12/F {4 31.509 29.749 15.657
P g <£0.001 <20.001 <<0.001

* P AH<C0.05 582 H L £ P H<<0.05 5 EEH L H 2 ¥ LSD+ %)
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Table 2 Assignment description
HHOEH 2 A5 B =R
ApoE 5 [F = 1 43 A AR €2/2=1,e2/3=2,e2/4=3,e3/4=4,e4/4=5
ApoE F5 i 5K Gy RAS & e2=1,e3=2,e4=3
ABEHS I3 Hey 7K F % S —

F3 mMEBEMEERBEHINNINEERESMN S T Logistics B V34 47

Table 3 Multiple Logistic regression analysis of cognitive impairment in patients with vascular dementia

4531 PSS ] 5 2 4K T o 15 Wald %2 {& P4 OR 95%CI

PR PR —5.447 1.727 9.945 0.002 — —
ApoE JEH R A e2/2 — — 5.174 0.270 — —
ApoE JE[H R H e2/3 0.894 0.914 0.957 0.328 2.446 0.408~14.672
ApoE FEH F A 2/4 0.077 1.468 0.003 0.958 1.080 0.061~19.200
ApoE HEF R 3/3 1.779 0.875 4.128 0.042 5.922 1.065~32.935
ApoE FE [N LA e4/4 0.371 1.718 0.047 0.829 1.449 0.050~42.028
ApoE Z {7 FE A €3 1.751 0.877 3.988 0.046 5.761 1.033~32.127
ApoE ZE A ed 1.390 1.307 1.131 0.288 4.015 0.310~52.051
ABE I3 Hey KF 0.254 0.082 9.692 0.002 1.290 1.099~1.513

EEH IR —18.967 7.683 6.094 0.014 — —
ApoE L £ A e2/2 — — 6.314 0.177 — —
ApoE F:H £ 2/3 1.868 2.022 0.853 0.356 6.473 0.123~340.651
ApoE HEF LR e2/4 5.931 2.533 5.483 0.019 376.514 2.629~53 923.958
ApoE B[N R A €3/3 5.314 2.618 4.120 0.042 203.188 1.200~34 392.325
ApoE FEH F A ed/4 7.784 3.853 4.081 0.043 2 401.700 1.261~4 573 268.350
ApoE & FE[H €3 1.655 1.718 0.928 0.335 5.234 0.180~151.814
ApoE S5 FE A e4 6.312 3.158 3.994 0.046 550.880 1.129~268 759.303
ABEBf I 3% Hey /K 0.840 0.347 5.863 0.015 2.317 1.174~4.574

2.4 A PR R R IR R T RICR I MR R B4 ApoE JE [ & A | ApoE % i B K e A B i 1fit
B 100 BIAERIY 3 A G, BAL 47 B, 475 30 K Hey KF S AMALE. ZRA LI EX
1, JCRk 23 Bil . A BN 77.000% (P<C0.05), W% 4,
25 24 ApoE RHR LAWK Hey KFEHE®E T

&4 24 ApoE EFE EHMR Hoy K FELLR

Table 4 Comparison of ApoE gene polymorphism and Hcy levels between the two groups

a1 - ApoE £ R A (4, 1) ApoE % i £ R (i %, %0) Abeht i3 Hey KF
€2/2 €2/3 €2/4 e3/3 e4/4 €2 €3 ¢4 (7 £5.pmol/L)

Pt il 23 1(4.35) 3(13.04) 2(8.70) 8(34.78) 9(39.13) 1(4.35) 11(47.83)  11(47.83) 18.26+4.34

AR 77 9(11.69)  17(22.08) 8(10.39)  41(53.25) 2(2.60) 9(11.69)  58(75.32)  10(12.99) 14.69+4.37

/el 24.448 13.131 3.447

Pl <0.001 <0.001 <0.001

2.6 IR R R IR R IA T SR 00 Logisties #4347 U0 Logistics [01H 20 #r, 25 5 8ok, 18 M
L 2B DA A P 9 2 B8 I IR 8 CR A =0, iR B E I IRIT 805 ApoE K 2 851k . A BE I 1f
T =1 R HEA R ApoE KK E A ApoE %54 I Hey K YIH 5 (P<<0.05), WLk 5,
B A BERT M 3K Hey /K 3 A8 &, W 1 50 L

£5 WEBR

Table 5 Assignment description

A FE A5 B 1 it {15 18 B
ApoE 3 [H 3£ %1 4y #i Sy AR €2/2=1,62/3=2,e2/4=3,e3/4=4,e4 /4=
ApoE %7 & A SRR e2=1,e3=2,e4=3

ABEf i Hey /K LA —
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Table 6 Binary Logistic regression analysis of clinical efficacy in patients with vascular dementia

L HEZFE EEEER4 o o 15 Wald X% {8 P A OR {8 95%CI
W —17.688 1.673 21.119 <<0.001 — —
ApoE it [X 3£ B 43 1 0.548 0.269 4.144 0.042 1.730 1.021~2.932
ApoE % v 3t A 1.108 0.520 4.540 0.033 3.029 1.093~8.397
ABERT L% Hey K 0.128 0.064 4.089 0.043 1.137 1.004~1.288
3 i i HTEF . ApoE FE A e2.e3.e4 3 v UL 45 i JE

i 1t 45 995 A% T A Vg A5 R R A5 DA N ) B
D37 A 3R R M i 28 o0 IR B0 B8P R 0 4 . DT il
ki 28 23 3 A 25 AL LR ook s s B R
B 3t GIN 0 T B IS A0 L DA 1 Ty R B A o A
PR TG AR R 22—, T S BUR 3 B A
AT BRI HE SRR . AW R BoR
A8 9 2 S8 B R T R R 77.00 %6 B B I A5
SHI A B A TE A B BE B A5 I R VA 97 ROCR — .
B4 Hosoki 28 78 25 5 o /n L 45 PE g & 2 B
T P — A 98 7 %) 1 % T R S R AT T T X PETR T
A A AR R I RCIR 1O AT I I R R R 1 RT A AR
S ) I A R R R R TA I D B B A K R R AR 0
B,

ApoE Zr ), A JE L3 L o ik 28 i 4 43
i, Hop X 22 285 h ApoE =% iy A2 8 I B 40 iR
B 2 MR PN S (Y R [ R AR A B Nozomu 454
WFIE 45 3 W7, ApoE A /& %% B2 A 2 1 JIE &1 e
15 DA TR 32F 50 Jk ok 0 A6 1 149 I B2« 78 o I 1L A5 95
RIEMAEEMER., R Wang 500 HF57 45 R
7R, ApoE SEFE K ed S 2 7R M & 7R BA] IR P it R
A 7 AR IS N S T RE R A 2 5 R B &
A i I A e B R R, Hey B AR E A
WY )™ 9 ' Hey W] 45045 il 360 1AL 787 PN B D RE
S EIQUEZENY V=R AR O S 95 A T/ R(=3 NCIR
SERE R R ER BB AL T B R A R R, Hey
50 R F NI RESC R B D), n] WL ApoE A
ZE M Hey K-V Al 68 5 M8 R i % B # A2
RE RS fig M AR A G, R AW 5 i — 25 2 b7 i 45
PRSI A B Im R IT 880, WA ApoE B Z B S
Hey /K5 B & G RITF B C R

ARG R Bos, B A ApoE B K £ Al N
e2/4.ed/4 A G TREZH P A, AR I
K Hey /KVim TREHA DA, IR &2 o0kl 51
BT 285 5 00 7 o I P o A R A R 0 5 T R AR
JE5 ApoE JEN £ 251k 2 ABe i i3 Hey 7K %
VIFHG . R W] ApoE BN Z 8 M: & Hey RiBTHMH
I P o A R 2 DR ) g e i 28 DDA OG . 0 i L

Lo St 3 F ApoE &5 H M4, Hirp €2 W4
I 5 30 2 e SR 5 €3 T S A A543 301 R 2 b SR
K2R . ed WA 0 5 34 ok B IR, Bk Y 36 AU AN ) 7
s EE A BT AR Y, ApoE e4 %
P56 AETE B B VE M A& 1 (amyloid-B, AR) Y il
B2, ApoE ed Al 5 AB R H A5G i AB TUUE, I
fit AR 7 M Y BT, 77 A K B i, DT
Xof LA 1 O R AR M R G T U A i — 2D i
BE AT BERE S 0. [F 4% Pendlebury 450"
WFoE 45 A WoR 52 BE N A5 5 ApoE ed 45 i B
PR 485 2 255 420 50 ) A A5 g I %) ol 22 0 TG B R R
IR B 5, ApoE e4 AT 25 AR &AWL K, XF
T8 4 5 A1 497, 1 O JIEL Bl R bt 22 06, T S BB
N REREAR , U5 & N D REBE 15

O RS A R WO L N R e S 0
4 AR B NN T BE 25 VA O L TE H P B 40 Rl Y
G 8 1t A I K 4 i B T e o AEL 22 P R A A A6
DU T B T 00 T A L S A AN I e A
M N B2 T AT 51 & 98 9 S 64 443 i 20 28, DT
S RN DI RE . I K OF Hey 1l BEAIR AR N
B A 1l 4 T 5k B R, IR E— SRR B R 1Y
G B 6 M L A I A B R 5K R A L 2 R R #5005, DA
5 R A S, X 11 28 3R 6 it LA 403 2 T 5 M) 1f.
R B E N IIEET . [FE) Hey 38 0] £2 fff 1M
N B A0 K A 9 o 8 ot /I 2R AR R AR I L i AR
LA R 2 R I R RS A L T 0T L 2 k| o
2036 A DI RE TR 2 BUE M T B, AT & 2B Bl R AT
PGS B N DI BE R R Fh O mT  af AE E
e E ApoE SR 2 A0 K& Hey #4746 I 7T g
Bl T 0t P R 2R 1 R0 B YA S 6F BRI N ) B B AR
) & A B X,

[i] s AR BIF 5 45 2 18 R, oAU ApoE 3t [Hl 3
B ApoE S 5 H K A BE BT I 3% Hey KF 54 4L
Wb 2T A2 L, I 4 250 Logistices 1114
ST AR R L I PR R R IRIT SR S ApoE
B 280 K Hey /KP4 U)A 56, 4001 3L D IR A
F . ApoE e4 ZF A7 KK 0] 3 i 2 3 Tau 25 A B8R
b, BEAIK Tau 85 A 5 608 & 9 0945 G 68 71, AT fiff
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T 2 P W 2R ) 2 T BE 2 2%, T i e 3 4 4+ 1
AR E VR BOR IR A AR e T R W I P A
B e PN RS AR N PSSk S ]
PRBZZ G L DT 2 3k J8 250 175 Jg L B2 TR 25 W T T %
SRUT, MK SF Hey DAl 4 B i 4 7 38 LA K
A7 0L A AR v = T S B A A K S RE T R L A2
KB I PR /0N B Dk RSE A 49 I TR 2 W A S G S 1
DA L 484 T A 2 4 s8I 2 2L 0 R SR XU L AT
I RIGIF . AT WL ApoE JEP Z 8 & Hey
IR 5 L R R T R R OG R D) . R R
PR AT o I 2 35 ApoE BE R 2 &1 & Hey 7K
SV AlT A I PR T 4 T T8 380X 34 e 3 T SR B
FEX) ApoE FEH 2 351 & Hey 7KF 2R A P AL iR
77 5 A - U

25 ik ApoE JEH 2 251 Hey 15 1ML 48 1 i
SR N RE R 0G5 2R U . G DN L R R R
# ApoE 3R Z &M Hey /K F ol (8 B0 50
R Dy BE 4R 3t B A B FUA AR IS T OB T —
AU,
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