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Abstract: Objective To discuss the relationship between intracranial arterial stenosis plaques in clinic and molecular biology under
the methylation state of androgen reciptor-a, (AR-0,) gene promoter region and high-resolution magnetic resonance imaging by
taking plaques of different signals in M, segment of middle cerebral artery as example. Methods Patients with ischemic stroke
were detected by high-resolution magnetic resonance imaging. A total of 69 patients with plaques in M, segment of middle cerebral
artery and neurological defect symptoms were enrolled in the study, and 30 cases in control group. Intracranial arterial plaque signals
were evaluated. Methylation specific polymerase chain reaction (MSP) was used for detecting methylation state of AR-o, gene
promoter region of venous blood, and fluorescence method for determining the level of serum total homocysteinet (tHcy). Results
The methylation rate of AR-0, gene promoter region in the high signal or mixed signal group (n=42) was 78.6%, and that was 70.4%
in iso-signal or low signal group (n=27) and 26.6% in control group (»=30). There were statistical differences in methylation rate
among 3 groups (P<0.05). Meanwhile, the level of tHcy in experimental group was significantly higher than that in control group
(P<0.05). The correlation coefficient 7 between the methylation of AR-0, gene promoter region and tHcy was 0.549. Conclusion
The instability of high signal plaques in intracranial artery is increased and is positively related to tHcy, which is more likely to
lead to intracranial artery stenosis.
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FORFEREE Y R AR AR OC AR i — 2D i R
AR-a, FE R JH Bl X CpG & f71E 1 iy F Ak T fig i
AR KL ZRIBTUAR , DT SUIAEFE %20, (7] s 1l 9
] 76 2 bt 24 R (total Homocysteinet, tHey ) 19 44 /5 1]
DL AR-o,, FE DK i 8+ X H AR5 A2

WFSE R, FL PN B0 JikOpk 2 J2 v N kO PR
ik X A5 A A Y 32 AL i AR DG SR A
5 RS BRAS (R B B ot AT R 2 R e i P i 2 B A2
RAEFSE R EZRNE . TR AR, S
O AE WG IR S T 1 R B i, B [R5 5
MIEET, R AR B PR 5T B 5 2 DX Bk 5 e i 2 il
Az A E R, PRI E R 1.5 T i o B g ik
A% 1% (High-Resolution Magnetic Resonance Imaging,
HR MR 1E R 46 A8 B, 8- 0] it 4 3 ik R i v 2 ik
M, BegE Yot i 5 B S 3l X 24 | tHey Z [A] 1Y
KR, JEMFETE AR-o, BT 207 X B R 45 T 30
I % S ¥ WL 48 9 (Vascular Smooth Muscle Cell,
VSMC) i i BE 358 5108 , X A A2 A6 2 15 5 Bl 45
N R 5 BEBR I B, R BTN BTk %E, VSMC 1Y
I B AT 5 IR 0 A Al DL B 4R kAR
FHIE ) B 5 B B ) 53 - A= W 2 8 L . Ao
TE HR MRI /i N Bl A4 8 Atk 1, FEIG R0 191 2B A T4 5%
FFTE AR-o, FER U 3l X H 3840 5 51 P 3l kA (7]
SR NTEAEY) R R R
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1.1 3%

RIS 2H - 9 ABRHE : A R 8 2Pk i i ik A
W AR =18 B, R Ia) <7 do HEBRARME - O VR
FEFE 20058 1487 K BT LA B 75 2 >50%  ToRER I
TRAE Y Il R B8 AN HE 58 A% g L IR A A 2, — eI O
Bid. NG A O NESS A S I RE VR, A4 O IER
A O] BRI A BT IR A
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1.2 fil fixi HR MRI B9 X ¥ & 3 Bk (Middle Cerebral
Artery, MCA ) BT R &

AR RAE R A Philips (17 22) 1.5 T #E LR (MR )
G0, YR 50 mT/ms, 8 iliH L . S 55561
FRE AT RSk B MR 4, 4 07 5 e Sk A
#0f T, W, (TR 400 ms, TE 15 ms, T, 1 150 ms) . T,W,(TR
4 000 ms, TE 120 ms) . T,-FLAIR (TR 9 000 ms, TE
120 ms, T, 2 600 ms) .DWI(b=1 000 s/mm*, TR 3 000 ms,
TE 87 ms) , & 4R 18 T,W, (TR 3 000 ms, TE 90 ms) , J5
J# 5 mm, )ZAFF 1.5 mm, FOV 240 mmx240 mm, %F [

320x256, fii & 52 7 EL ISR Fi e , ) 5224 0.1 mmol/kg
PTG YR 117 35 5% (Magnetic Resonance Angiography,
MRA) & T, VISTA HR MRI; 1.5T MR 3173k HR MRI
A Fii P9 S0 kA B AL BB 2 B A8 Ak B AN [R5 55
SR EEABESR , LR FRLILN 22U SR Rt e, SEE64H 57
AR T IR ARG T4 SRS BN E 5.

K553 bR : HR MRIPTAR ik 0 ik ok Ae i A1 B
1) Zy it AR S A E R . HETASH HR MRIAS
A T WLTS1 , S5 BEHUR B4 AR A0 AT DUSE - b i g
HR MRI BG5S E 2R AR T 5 L
WAL , NAFAENEAE T, TP A R S, & T
WURE 5 2 F5 L 1 B LA T, AT 2 =5
SRR, 5 B LA LU R BT S g A%
OTET, T AT, T, B2 557 B T, T, ¥
GG A5 S HRALARE S . 2 6 AR SR = I
XU 53 BT 45 7 90 BEF R 3 A KA 5 e o, AT 3 4
1.3 FRAHIFE

TS 5 B0 R A I8 R K I 4 mL, 2 mL ifil
FAG I 1l tHey ¢ BE 5 2 mL Ifil FH Sk 452 B K 41 DNA,
I R LA AR |, -80 CCUKAR R4
1.4 AR-0A EEBZHFR FELRSHIEN

P& U DNA K A0 A& 1 | 4l b 5 mlic:
DNA Methylation TM Kit i3 & (14 H 52 ZYMO /A
A ), R FE UL B A UEAT 4 4E B S pL M-Dilution
Buffer 7512 14 pL i DNA b7, FH JC 3 X 7K
A BN S0 uL, R IIR G5 EIRAE 37 °C/KIE A
W8 15 min, i DNAZEM: . B8 FRATFOIA CT il
100 uLi 4. BOETF,50 °CHFE 14 h;4 °CH#H 10 min;
B 400 uL M-Binding Buffer fill A IC & v, 1C & it A
CHRUEMESE . LR AANICE T, FIKIEA
Jo IEAT A B0 B O 30 s, FE S BVE . B M-
Wash Buffer 100 pL & A Z IC4H, 4B 030 s, B
200 uL M-Desulphonation Buffer il A IC 4§ 7, = i
FiE 15~20 min i &, 2 H B BHE 2 30 s, HUM-
Wash Buffer Il A IC 4571200 L, #7453 8.0 , B i) Jy
30 s, F-H M-Wash Buffer 200 pL, ¥ Ho A 2 1C &
AT L, BD B EN 30 s, ZIEEAICHE T
s .0 4 L BUM-Elution Buffer 10 pL 1 3 £ A
ICHE T, B0 IR 30 s, Z SR #E 1T UER

H 3L fb R 5 Mk R A& B B ) N (Methylation
Specific Polymerase Chain Reaction, MSP) 5| ¥ 1% i1 :
Sl H B SR ARG A G, S A
B 5 4303 Sk - 20180512, 20180515 ,20180516, AR-
o, FE K RE 5 MR A B8 5% [ I (Polymerase Chain
Reaction, PCR) 5| #) U4 1 Fizs .
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Tab.1 PCR primers of androgen reciptor-a, (AR-a,) gene

Y/l
519 5195751

E/eC
AR-PN S: 5-GAG GTG TAT TTG GAT AGT AG-3' 63

A:5'-AAC TCC CTAAAC TCT CCC TT-3'

AR-PU S:5-TGT TGT GTATAATTATTT TGA GGG T-3' 65

A: 5'-CTC ACA CAC CAT ATAACC ACT AAAC-3'

AR-PM S:5'-CGT CGT GTATAATTATTT CGAGGG C-3 66

A: 5'-CTC GCG CAC CGT ATAACC GCTAAAC-3'

AR-0, JEF PCR J5ik BAE PR : VAR : ErIEHi DNA
FEHR 2 uL, 494 Taq i 0.1 U/uL, dNTP 500 wmol/L , 20
mmol/L HCI, pH 8.3; 100 mmol/L KCIl, 3 mmol/L
MgCL,, 5 #1745 0.3 uL, IIJCEBEEK , EARTE12.5 pL.
94 °C 5 min, 65 °C 30's,72 °C 1 min, 20 M§¥, 72 °C
7 min, Z5R . 155 PCR P, AR-PN.AR-PM,
AR-PU#%Z IR IWVARZRY 1S . 76 1% M BENREEERL I,
HUCPCR =4 1Lk, [R) X B TS I A R o
R 7 - 5 AR A A If tHey 7K -

1.5 Zit=EAH=*E

K HI SPSS 21.0 e bH 41, i8O8 R xR
AR % HE AT Kruskal-Wallis 6 95 , 7135 558} 20 8] ] ¢ K6
B, P A o3 A T i BEREZH [R] 550 L R IR FIAG 55
HH 43 # 5% FH Spearman 25 20 AH 56 43 HT , P<0.05 Hy
RO,

a:MRA R HRE

b:DWI A 2 MAETE (&5 SkFr
R), R AHEE<20 mm

2.1 AR EE R

FE tHey S8, B {5 5 IR 2415 5 BE S 8 3 40
%1(95.2%) , Wl i 2 T %5 5 58U A5 5 4 & 20 )
(74.1%) , 0 5 Z 7 T4 HR 2 18 491 (60.0% ) , 25 57 HA
Giit i L (x=6.49, P=0.023), HAth 45001l PR 9% R
FbAe, 2 RG22 L (P>0.05,%2) .

2 FilHHIRRZRI LR

Tab.2 Comparison of clinical information among 3 groups of subjects

= EREAE A I Y RS 7 3
PG ;;_;?f:; ;;;jif | AL (=30)
SRR 63.4+10.7 59.4+11.1 58.4+13.7
RN (5B /) 27/15 20/7 22/8
W2 A8/ 151) 17 6 6
T 1L /451 37 24 25
T bR /151 24 9 11
& tHey/f5] 40 20% 18%
i 2 e £ /451 12 5 4

*F27% X°=6.49, P=0.023

22 HBEEER

FEWLEZ 69 f51] 55 25 1 XU KM v 3 ik M, BT I
BEHL 101 4k Horb 42 ] 58 5 w5 S 8R4 M5 = 42 40,
27 ) 8 3 v AR AE S B AR 5 59 Ak LAY f5] 2 ]
1~E 3 FT7R o

¢:HR MRIEERFBKAEETF M, XEEHE
2E MR ODIREGIES (BT SkER)

1 70 % 53 1% 9 o 2 Ak 0 (X A 1% 5E 72 B BE R

Fig.1 Left cerebral plaque in a 70—year—old male patient with cerebral infarction in the blood supply area of the middle cerebral artery

2.3 MSP&R
T HL AR FH A I FEYK =R IR 130 bp.
EE SR G S A IR AR-a, JE R 5 257 B 3k K

i AP 5 100 5515 5 B AR5 4P R
TR (B 4),



- 314 -

T [ B A A

Aok 5§37

a:MRA JLIRE

b:DWIR & INIETE

c:HR MRIF# i B &S5 S, W
Rz Bk ML, fR D BESR (B K BT 7R )

B2 BHEE KR 605 B1ERE

Fig.2 60—year—old male patient with transient ischemic attack

a:MRA AT L% & 13k %E

b:DWIEMAEIEE, FAEZ>20mn  c:HR MRI 7145 AR 5pk(RMCA)

M, B DBER , Bl& =15 5 (BT kP R)

&3 63% BRI XIEE-RMCA I X iXHE2E
Fig.3 63—year—old male patient with cerebral infarction in RMCA blood supply area

150 bp

100 bp

Marker

&4 MSP A0 AR-o B F B a1 FHEKEKE
Fig.4 Electropherogram of the methylation of AR—a, gene promoter
detected by methylation specific polymerase chain reaction
IR SE S iR AE T4, 2 RESFE S 541, 3R R
M: T AR5 14 U T B R W AR 519

2.4 AEMRKEHREBELRILE

AR T R T, 555 G S A At A
196 % 4= 7 B 34k, 5 EE 70.4%; B 15 S EUR 45 5
HbRAS e AR 3341, 7 L6 R 78.6% ; 1EH X
WERZH A= W AR 3 8 9], o 1K 26.6%. 3 2% Lh 25
A E MR X (P<0.001,%3),
25 AR S tHey /K FEHX R

iz WAL 2 B S TR Ke A4 B8 35 43k 3 41, tHey
(umol/L) 78 i iy 7K1 22 S A oK, B 5 4 H B Ak 4
43 1, tHey 7K 4 (13.2+4.7) pmol/L 2 H K4k 4H 17
5] , tHey 7K F- 4 (19.8+4.2) pmol/L, ¥ %5 Tk H 34k
ZH 399, tHey 7K ¥4 (3.244.7) pmol/L , £H [8] %F H A ¢
T2 L (P<0.05) . K F Spearman 55 2 #H 5 43 M
X AR-a, 5 K H B AR B 5 tHey /KP4 T 20 BT, —
BAFAEATE A OC H o IE AR G (7=0.549, P<0.05) , HR
I R 5 AR /N T 0.01, AT WL B4R R 5 tHey
IKFAAAE A O R, #2781 tHey 5 AR-o, 2
JA ST X b KR
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Tab.3 Comparison of methylation rates in 3 groups (cases)

415 n HEAL  RHSE L JERIEE HEEE/%
miESHIRRETH 42 27 6 9 78.6 (33/42)
FE TG54 27 14 5 8 70.4 (19/27)
POREEER ) 30 2 6 22 26.7 (8/30)
X 16.4
PH 0.000

2.6 REMASEAFIKIRERPXF

3G E IR R BFMN G2 X
(P<0.05) , Ul WA PR 15 AR -, ZE R R 31 I AL
FREAR (£ 4).

4 BREREREB D

Tab.4 Comparison of rate of arterial stenosis (cases)

4151 BRRAER<S0% B HERAEFR>50%
LiE 2 d 3 38
AL 13 12

IR P3R4 2 1

! 4518 58.573
PE 0.034 0.000

31 it

T 1ML A5 BH ZE P 95 9 s B ) T L R S T L
20 i Ao 3 A=, 22 TR P AR SR S5 v R B
AT LA VSMC g 18 G BT 00 I 45 P BB e B
Hh ] AR N PN S ks A Bt e 3k A7 AE , MCA Rl
G 25 B HE 3l Bk (Vertebral Artery, VA) | 3& JiX 3l ik
(Basilar Artery, BA) #ig B 250 B AN [A], BEB B A4 B
0 1ML BEBR Y I & MCA \BA K¢ VA BEBR 1 3% 55 45
R R TR0 2 MCA B A, 554k 2 H 3L i PN 3
JiKJEAEER 5PN Bl BB 4 fige 5 R BRI IR 5
KB, 15 Bl Bk B R AE R o 3 A7 7E L MCA (VA |
BA W45 BERG A8 AN, MCA 2 O BE e, 5 VA .
BA T HEAEE S

S 25 FNAE W R T tHey X AR-a, 3
P 3l 19 T AR B PR AR T 5 AR-o, BRI 71
F L4k 37 2R N tHey B9 1R ¥, tHey #% AR-o, &K
Je 2 1 B A TT g Rl 2ok A N E A A
526, 1 tHey B, tHey K345 H T P9 5z 4 i 1 9 12
B — S LR A L (eNOS) AZ 4t , eNOS 3 A & 35 ik
2Nk NO R, AR ORI HLE s 2 e Bom

ML T e 3222 5 tHey 5 AL A TF B3 [ PR 642 iU 22 2
AR AT O, N R B — AL A A S R 2 )7
%1 DNA H 5L Ak #5215 B tHey e B 4 T 5 1 14 e
AT S AR I P s A e BB I3 tHey 7K b 2
B T IR, HIA AR-o, 6K 5 30110 F LA AR i 52
IEAASG 3 ] BB 5 U BEHOY B E LA

BEH AN ], AR-o, JE RS B0 1 H AL R B
ANTR), T LA B3 00 25 5 v HLR IR A M s AR-a, B
PR 2169 v P A T (i AR -, HE PRITRR , B 3R 0
1 AR-o, Ji7 , AT ASUIE B T 45 BE R 435 1 VSMC 1Y
B,

B R S B A N 2 0, v I R IR A
tHey &5 51 8 1 1ML 3 8 77 2 2l A% i pl sl ik if 45 o8 B2
SRR AR5, N B2 L 718 5 o AR v g | S B ik A
B ARG A5 WA LI B0 27 SRR 2 i K
T R Bl KA BE T BE A 19 1 ), S S5OR I b 3l ik 25 5
PR  RERE AL B T BE PR K- I AR-a,
SE PR TR 2 (i 10 45 P B 8 3 4 1 VSMIC i 32 446 4 T
T RSB, B BB B gk 2 P . AR E BRI S
AR-o, JE R 2 (1) H AL AR | tHey 22 1EAH G
A AN SRR L, AR-o, Y945 ] VSMC 38 5 Fil i
FBYRE ] o BEPUE 5 o BE T 5 5 WA 58 s i
SRR R LA MG BT RS E R
BT REAR AN K 5 55 tHey 55 5 BEER (5 558
KRR R UNEMC A A G5 . Wik
N ANE IR EE S B0 A N B B 4, A6 A R B R
AR H T AR-o, JE S 3 H A, S EOE i LA
IR A S B A BB A AN R e P

it A S JoR B 2 s N Gt i A I 6595 9 1)
— A R EY A HE5E A H HR MRI AR il
nMSP (175 B 48 78 AR-0, F£ KIS 31 B L4k 5 50
SRR ZE 1) C R, R G B R B A8 2 i F
HILAAR A5 1 3% 00 358 4% 2 1y T [R) 45 S, By ¥ F o i 7
9 A5 e WLaet 15 27 75 T DAL AT 25 114 e A F9 00 255 2
T W PRAE UE = 27 1) S, LA RORT Fisi 9 BREBR B R A
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AP T I B2 AR BRI | DL B 47 Hb £ e 52 15
BIG, 45 6 o 7 A5 W 2 T 47 o\ RN ) o Bk 1) T
RPN, AR T it 2y B HR AT i 22 B A
RENMEER, HRiEPF EETFR 7T MR B3 25
X BEBRTE 2524 WO BF 5T, TR IRE 2238 X6 15 PN i 96 2 i 4
BEG LI HRAT , BT AR, = 70 HE R RE X BB ()N
P NERA | B 47 s Rl R 5 B i 552 [+
B, A YRI5 % 2 5 kg Jal B b XN 1T, 235 28 B 7 ik P
Hiy DX PN Sl kR 75 1) BLE L 87% M BE B
tHey Il AE , 744 14 2 72 & 31 60% f Fie A B A8 A
tHey IfLAE , 76 & T H At X 30% 4 & %, )Eﬁlj‘]fjlﬂﬂ‘(
Z%%KIE]E’JJ?IT B ML A [\, 3K A e itk — 2P
HECE EJBH‘ZIKHJ%%XW(HWP@J%ﬁ&ﬂm%lﬁéiﬁjﬂm
) B B T 25 AR B 5 AR-au, 5 R L 4L AT tHey R
KMEBA I, J5 et 58 i /7 2t — D i oE
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