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HWE BB NEFEHHmMF s ad k% 1 (angiotensin [ ,Ang Il ) i 5 & & F i WLm iz (vas-

cular smooth muscle cells, VSMCs) ¥4 74 fo it # 9 27 ] 4F /) Z DNA WAL K-FeFrm, Hik KA
PSR R 3 VSMCs , il & FIF ik Ay & i, F3Emies A £ (RKR3EHF 1 VSMCs) (4%

A BRI R TR A TARP M), L Ang Il 1E A5 5 2% VSMCs 3% 74 A it A A, &
Ang I #% % VSMCs #% 24 h /&, "t B 28w A 40 pg/mL »Hit F7 48 h, ¥ %@ A 5% ¥ 2 b ik F 7
48 h, kA CCK-8(Cell Counting Kit) X 7 &% %] VSMCs A K #h & ,MTT &2 2 VSMCs ¥ 75 &%,
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B AR M bl 3G 7 E R GE A A E A 238 m , DNA W EAL KT B HEAL(P <0.05, P<0.01); 5 &R
Ak v BR A R P 2540 VSMCs A K e i E W A 2 H =¥ B %1%, DNA F ALK F 45
(P<0.05,P<0.01); 5 EFarti , A4 VSMCs DNMT1 mRNA & A K-FB4&(P <0.01); 54
A2 kg, vHBR 20 A& 2540 VSMCs DNMT1 mRNA R & 238 & (P <0.01), i FH&Mmu Ty
# Ang Il #% 569 VSMCs 34 s feit #% , T 55 A H 40 DNA 5 ¥ A4, X DNA FEAAKRTFRETHR S
DNMT1 & & A %
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ABSTRACT Objective To observe the effect of Pinggan Qianyang Recipe (PQR) on inhibiting an-
giotensin I (AngIl ) induced proliferation and migration of vascular smooth muscle cells (VSMCs) and
changes of DNA methylation. Methods VSMCs were cultured using tissue explant method, and PQR
containing serum was prepared. Primarily cultured VSMCs were divided into four groups, the normal
group, the model group, the folate group (folic acid intervention), and the PQR group. The proliferation
and migration of VSMCs was duplicated by Ang II. After 24-h Ang Il induced culture, 40png/mL folic acid
was added to the folate group for 48 h, while 5% PQR containing serum was added to the PQR group for
48 h. The cell growth curve of VSMCs was drawn by using Cell Counting Kit (CCK-8). The proliferative ac-
tivity of VSMC was determined by MTT assay. The migration of VSMCs was measured by Millicell cham-
ber. The general level of cytosine methylation in cell nucleus was detected via 5-mC antibodies immuno-
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fluorescence, and mMRNA expression levels of DNA methyltransferase 1 (DNMT1) were measured by
VSMCs were promoted by Ang Il at 10 °*mol/L
for 24 h. Compared with the normal group, the proliferative activity and migration quantity of VSMCs obvi-
ously increased, and DNA methylation level obviously decreased (P <0.05, P <0.01). Compared with

Real-time g-polymerase chain reaction (q-PCR). Results

the model group, the cell growth, proliferative activity and migration quantity of VSMCs obviously de-
creased and the general DNA methylation level increased in the folate group and the PQR group (P <
0.05, P <0.01). Compared with the normal group, the mRNA expression of DNMT1 decreased in the
model group (P <0.01). Compared with the model group, mRNA expression of DNMT1 in Ang Il induced
VSMCs was obviously enhanced in the folate group and the PQR group (P <0.01). Conclusions PQR
could inhibit Ang II induced proliferation and migration of VSMCs, and cause high genomic DNA methyla-

tion level. Changes of DNA methylation might be associated with DNMT1 expression.
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o 2 045 A4 1) 2 B Bl A 2 — 1 PRI B
SEHEE G PR IR R R R R
— 20 By se  SR R F E E BH O B A R S
PER RIS TR AV o B 9E AR A1 85 9% K R
F= Bk I 4 7 ¥ L4E S ( vascular smooth muscle
cells, VSMCs ) A HFFExF 42, 1 I 17 24 32 U5 2%,
SRS 78 BH 7 25 24 1 3% %o 1 45 5 5k & 1T (anti-an-
giotensin I, Ang Il ) 551y VSMCs % . iT # J&
DNA FIEAb /K- A 52 0, 485 1S BH 5 336 2 1 4
FIRE RS, i 2 e Il Rk — 22 v 2 SR i

5%

1 Y WSS SD KRR 30 H,8 Jiid, ik
#(200 + 20) g. HHRIRESLE S o RRAE 1
AES5: SO 2002 - 0005, Fir A Kk B LE 52 56 /i
1 JA¥ERR 22 ~24 C JBJ¥ <50% 1§ <60 dB
P R A3 R 12 he12 h BRscs:, 8% 3
HOEHEYOK 8. RAiZEE 12 h,

2 Y FIEBHA: KIK10 g ##E 20 g
AU 30 g 4HG 30 g 4 20 g, HIHRE KM
e BE 25 FIBHR I H G R AL, 25 TR ST IR h, 2 1)
RE$R IRURE AT PR (/K & 43 3 R 250 520 10 .8 £,
FIZE1.5.1 h) , BIHPIRIER , R s 2R, 1
DT B KR TRE R, r (B2 S E
2j4.0 @)

3 AL BILAR . Ang 1T (Sigma 2 F],
SLBC0951V) \ & Z R — 41 (EDTA) I A -1
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L E YR A BR A A (HiE 5 HQO031 ) 5 i gk £k
(MTT) g B Amresco A wl (it *5: XY-100896 ) ;
CCK-8 i3l ( Dojindo /A #], it 5 : CK04-3000T) ;
Trizol i 7] ( Invitrogen, #t 5 : 15596-026 ) ; Prime
Script RT reagent Kit, SYBR Premix Ex Taq™
( Perfect Real Time) I§ @ TaKaRa ( it 5.
DRRO81A ) ; #it 5- & Jifl % i ( anti-5-methylcy-
tosine, anti-5mC) #i /A& ( Calbiochem 72 &, fit 5.
E16304) ; fl L safE DNA HIILALASE 1 (DNMT1) it
{k(Santa Cruz A #], 36 [, it 5 :sc-271729) ; FITC
FRiC i) Goat anti-mouse IgG ( Santa Cruz, #t 5.
SC-2010) . f&] & %t #H 25 1. 7 8% ( Olympus 1X71
A1), B 3R Bio-TEK ELX800 %) , iHE ML 54>
% 45 (Olympus BX51 % £ I fig B #4; IMAGE-
PRO PLUS510 &4 #7#fF) , Rotor-Gene3000 %%
YesemlERE PCR {X( Corbett Research, I AFI) o

4 ZimiEE K20 B SD KEBEHL RS
FAAFPERFE I A dl (h254) , /4110 R, g4
R ERHE BN 0 20 4y 4 3 T AR AT B 110 B AR bR
YT IR 4.0 g £ imL, 25
110 mL/(kg - d) HEH , 25 A4LAE B E SRR
KCEH A RGESET Ho KRG 2 h JFHP ik
1ML, 43 B 13,56 C K% 30 min, 43238 5 i & - 20 C
TRAEE

5 K VSMCs 355 %@ Mordl e 8 JHik
M SD KB 10 B B i s ik b it , 2 852 3
BRED [ HZ Bk /2 2, K5 9% VSMCs ., DL 0. 25% i il
WAL, & a-actin’ #u i 4 4k % & S VSMCs, B
3 ~5ARANM A F o5 K55 35 A0 43 hy E 4L (B
2H PRI M FH T 4L (R RRTh 25 d) o IE R MR
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REEE 1) VSMCs s 5RIH R Ang 5%, BT 740
T AE S 10% 84 /NF 13 (newborn calf ser-
um ,NCS) i) M199 15 H 2B K 2 100% %5 FEI, fin
A Ang [IZEZHEE K10 ~° mol/L, 4221555 24 h Ik
HEA4M., 78 Ang I1I5S VSMCs 1537 24 h )5, R4
JMA 40 pg/mL HHERT-1148 h;HzhziimA 5% t2ki
1148 h,

6 VSMCs 4Kkl Ang 1535 LL 5%
HRZGIILYE AT 40 pg/mL R4 HIAL FEAN L 48 h, R A
CCK-8 il H| & il VSMCs 7 KN (a5 . 45
BT AL A 20 wL CCK-8 ¥, 76 41 L 15 55
FANIREEREFEM T 2 h J5, 78 450 nm A0 & I 45 L
W EIE (R BEE 6 AN FL) o [R5 B A B 5 40 i
B UWR 2 2 105 A CCK -8 I Wk 1H AR him A 240 i 1 &
FUAE 2 R RR 7 T R e 7 A DO ASC 00 7 % L g
KGR (A) (E R 2E0E, AR TR] A Al , A {5 A 95k
il AR 2

7 ANRRBGEENEPEALI CRA MTT 3. B4l
6 PATSL, M2 )5 B B 46 48 h, AL
AMTT FK 20 pl(5 glL) , EREFAME 4 h, T35
BEFRW, LI B LA 100 uL, 4R 3% #% Ik &
10 min, R FIBGER S Al A AE 490 nm K& F T
MESALA B, K5 AFLI A (8, BULEE,

8 AifERRE M R A0 M R R A B 5
B 5E o K VSMCs #:F0 % 6 fL#k,90% fh & )5 , 7]
AL EE 24 b, fTA 0. 8 mmol/L FIERIEH 12 h,
FH TG TR B TR 7 A 15 35 A0 B 23 AT B 1% A TR) o7 )
LHERC T ,PBS B A WL VK A0 Me. nhER4LM
H 2 20 43 B 40 wg/mL BRI 5% rf 24 1fi 17
H 48 h, B4 T Mg VSMCs M R 4b 1 rf e @
TN MO EL H , 240 Mo B B2 78 VSMCs 1T 7% g J) 5
55, FEHLEC 6 A0 E 47 00 £ I 4048, i G S i
At ImageTool THAL A ML iE B4 B , 47 3 IR 37 5%
5, R

9 VSMCs H ALKl E >R 5-mC fsE
PEGTEKEM . L2455 25 M8 & 40 pg/mL IR ik
BT %I EAY VSMCs 24 h 5, S F ik
FUMECH 4% W EERE & 20 min, —20 °C HEE[E &
5 min,/K¥EE LA 2 mol/L HCI 37 C % & 30 min,
KPEJG I TBE fEH 5 min, ik B4 50k 3% 1
PBST-BSA #f [ 60 min, —#i & 1 h, PBS ¥t
3 WK, FITC #rid —#1 (1:400) 37 CH¢H 45 min,
PBS Ut 3 W, HihE A, 20k B T s 548 A
(Olympus IX71 #1) ; SR 5-mC Bk 1740 i e 5%

YR, 25 4120 M 1) 5 ' 5ik 5 A % % 40 A 3 A4
Sdiapp 2010 73415 Fr s i e G om B

10 Real-time q-PCR J5 %46 DNMT1 mR-
NA Fik B H] Trizol o774 U L5 RNA |, Prime
Script RT reagent Kit x5 & i cDNA , 268 &
PCR %/l SYBR Premix Ex Taq™i5fl. K%<
EH PCR RN 5 3 A FATHE, LR 3 Ik, HIY
JEHEDYTEF T . DNMT 1: Fi#:5-ACGACCCT-
GACCTCAAATAT-3’, I iif: 5'-CCATTAACAC-
CACCTTCAAGA-3',226 bp; NZ B-actin: .
5'-TGGCACCCAGCACAATGAA-3', Fiif: 5'-CTA-
AGTCATAGTCCGCCTAGAAGCA-3', 142 bp. %
NEA5H 7. RT-PCR ¥ fiff i 2k S 4 34 i 5 S
I Ct i, IS ZIER B-actin NS KERHE
fy Ct {HA5H ACt B, RikZEFLI 2R, ACt =
Cttarget - CtB—actin , AACt = ACtyea = ACtoniroro

11 Git% ik RJH SPSS 13.0 Siit#k ik
8T IR TERIL X s o, RATBCHAEAS t K50,
ZHREAR IR L BRI R 7 25 53 s 7 26 57 PR
[ 4ok I LSD-t K 56, J5 25 A 55 41 8] L 450k A
Dunnett's #5, P <0.05 HERH G2 E X,

# =X

1 KELVSMCs % (B 1) 7EfIE BMEET
AL, W AR ST 553519 VSMCs 16483 ~5 WU, 4
FRLI BE T 5 AT, AR R T, R/INAN G 2 R ARTE X
AFNE F5r HE A K B LR M i, A
(-0 LA A A R IR A 1 e —2 AR

2 KU VSMCs AKM&i (B 2) HIEW
A, 24 Ang T1 375 5 41 3% 58 FE A% ), A R 40
VSMCs A EI] Bl . SHRIZH LLER, th 25 4 A0

B1 KHEVSMCs %% (a-actin, x400)
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MR T 1 KRG, FHIMA LW FRIERE R ~7 K,
P4 VSMCs A= 3 i B e, Jo LIS 3 K5 40 i
A K RS B (P <0.05)

3.0
- - - Ed
251 —m—Rg
AL
20 iz P VE

I (A)

15 /(,-"
>
10t
05
O3 4 5 & 7

BEFRI ) ()
2 &4 VSMCs A K i E

3 %41 VSMCs MEFTHE AR (£ 1) HIEHY]
g fERIZH VSMCs B85 1E R &5 (P <0.01) ; 54
RIZH H A, R S 25 41 VSMCss 3 FE 16 P 5 FAIK,
Hr b 22 AR W] B (P <0. 05, P <0.01) ; R4
LrhzZhig] VSMCs 6 M H i, 22 R RG22 X
(P>0.05),

FR1 %40 VSMCs 1% TE M Ak

(xxs )

2151 n HEPETEE(A (H)
E# 6 0.554 £0.112
FEiA 6 0.943+0.185"
i 6 0.719 +0.145%
izl 6 0.635 +0.128%%

i SIERALLLE, P <0.01; 5HM4 [LEs, 2P <0.05, 24P <0.01

4 K VSMCs THEHIK (K3, £2) §
TEH 2 L, B2 VSMCs iE AR I i £ (P <
0.01) ; SHIRIA i, M BR 2 2254 VSMCs i/
B s (P <0.01)

48h

B

E3 &4 VSMCs T I5 0 ik

Fz2 %4 VSMCs B H th#x

(xxs)

215 n VSMCs iT#% % H
EH 6 100.0
A 6 178.6 £18.9"
iR 6 123.7 £17.5%
gl 6 128.9+16.8%

W HIEWA LK, P <0.01; SHMA L, “P <0.01;
%3 .4

5 444 VSMCs DNA H LAk /K% (1K 4,
#3) SIEWY A, BRI 5-mC ¢GRI B
FEAR (P <0.01) 5 SHE R4 Ho g, MR 4L e h 25 41 5-
mC ZEHR I 2 THE (P <0.01) HW 4 i, 2
SEG#E X (P>0.05),

F3 541 VSMCs DNA ALK P (xxs )

2H 5 n DNA HIUEEALIKF (CF- 25 5 BE {8
EH# 6 158.2 £21.2

Y 6 84.5+28.3"

iz 6 136.7 +26.7%

] 6 128.8 £25.3%

6 4541 DNMT1 mRNA FEikKF i (£ 4)
HIE#WA L, Ang Il %S VSMCs 358 FliT 5 13
P BiRIZ DNMT1 mRNA AR5 7K - B S5 A
(P <0.01); SHIRIL L, i R4 il 2541 DNMT1
MRNA 25188 (P <0.01) (A R4l 5 2541 1
B, ERIGHFEX (P>0.05),

Fz4 41 DNMT1 mRNA FirEE (xxs)

415 n DNMT1 A%} ik & (DNMT1/B-actin)
IEH 6 0.92+0.18

TR 6 0.48 +0.09 "

R 6 0.83+0.15%

] 6 0.79 +0.18%

R4

2l

( x100)
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A RIEH 24 B BRI ;C MR ;D b2

4 %4 VSMCs 5-mC s i E K ( x200)

Wi

o I 9 P9 2% 9 AL Ak R A8 A R b A R 2, 5 A
AR RGTEMERGOR ENK B VB R - A Rk
% - B [ B & 4 (renin-angiotensin-aldosterone-
system, RAAS) #iifi 25 M5 . AF9E & 8L, T3 1
DNA HIILALMEI 1] B8 S 15 45 55 2 5 1l R o 3ok
PR F ik, A S8 MR & £ 5 % BT . DNA
Ak 2 — Pl i R R A 8 1, L[4 DNA 1)
IGHR 6 Ak T P B R AR T (IR SR A AR 5 s
T A S L R R ) B8, T e FE Al S o S A
RS L BT, 10O A HERG I 0 A R S i
Hh el 77 7E R A A i S, B SR CpG
55 1) e R AL RS PRI AL 1) Y2 AR Ak, v S e
FEAb T R S A ] L PR A0 D0 o EE 2 (H LR PR o N
#E . Friso S %" #5% /s 11b-HSD-2 JEH 5 3 1
X 5 34k 5 1M K SFJE A4, Bogdarina 145 it
—HAESE AT b SZARIER G B AR AR AT R & i &
I VRS ZEIR R 5 Sl ik v RS- T JULAH e P S B AT S A £
AR 4] CpG 1 &k A AR 4L Pk, 2 A i
DNA FJEAAB AR AT LR Ay v I 9 AH SC AL il F 52
s Etras ), B HEE X

A VR FT I ST R B, P BH O W] A R
PEE MR R B2 miRNAs 235, R AT fiE2 5
Fon LR 9 B 28 WL 38 A5 2# R HL ], (2 R B 2 5
DNA HILAL AN . AP 45 R 2R, Ang TS
VSMCs 145 FIAT B AR AL 1) DNA HI3L ALK F- B 8 T
W, AR AR A, S AR AE 50" . DNA Hi 3t
EERSHEAE VR T DNA bR EZ/EM . Hirk M
(1) DNA HIELEL RS 24 3 25 DNMT1 .DNMT2 %

DNMT3. 5 DNMTs EA miRg 4 /1) DNA HIELE:
FE B 1) 700 (0 FEBTL A2 A A PR3 2 A QT i — W TR
BT, fE DNA & il B ip AR M g e . ACHIF Y
gE R, Ang 155 VSMCs 1458 T B85 i DN-
MT1 S mRNA Fik 2 REILE S SER 4 DNA
LA RS I 3R K 0870, P B J& 3 30 DNA B 3L K
BRI 22—, Liu Z 21 58 5 35 #5 25 Rl DN-
MT1 A EAE R 3 PR 23, 225 K 1t 5 DN-
MT1 & A 40 45 5 i & F#E 30 1 DNMT i FEH . 3
BEUSIWRSE T AT AT R ok I B R A AN, 2 AT
DA 1 5 M 16 2 B I 26 175 5 DNMIT3 i 3 1k ok e A
SRS FERE AL UERE , 475 vh 245 7T LAl 3§ ) 85 DN-
MTs HY25 R SCBLIG YT HbRo 38 i & 45 et
FRIBURE , TE R AR i [F) 750 > e 20 AR P9 [ B, o0 i 3579
o RIS R 05 SRR S e A1 fE e TR
SR AT TR g IO R 8 RS A 5 AL AR SC B H AT
FEEG UL AN LRI, R W] A4 = VSMCs & [H
Y1 ALK, $2 7 I 18R FT 68 oA 36 4 1 A5 A4 S A
TRIT BB IR RS B PH O 24 B I 4R e
) DNA H b K F, 358 DNMT1 3£ mRNA 3%
ik, FE W JFFVE B 7 4 i) VSMCs #4518 FIiT 7% 548 1
DNA HIJEAL K, 558 DNMT1 B Rk %, 3R
S FFVER BH 7 T A A S T M) 200 8 B R T A S 3L IR
(3235, T 5:3 VSMCs 3454 FIT R fe i35 , M
T 303 7 1 A T P SR B R

HIL, WAL A A4F AL (DNA H 5E4E) 7T fig
TSPV B 5 #1) VSMCs 345 FHT A4 AL
B EEAEM . A AR FF LAk X S nT LA TR st A7
FETFIEHZE b, B DNA HIEARIR 25 7T i -5 4 o e
R IR AR AT . R, B[R
Tk R 58 AT REE— 25 I FFs BH 36
e 10 A FE AR A PB4 A o

2 % x #
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