5 U AT 28 KT 3l JDk oA A A Ak /)N BRL )
YEH & DNA H 55350 1 A1 PPAR-y
IR

EHE REH ANE KE FE& WIRa

[#ZE] BH® R YHEAABT N8 E A E L EER (ApoE™™ ) /N B 3 20 ik ok # i 1k
(atherosclerosis, As) BEBLWTHAER K& DNA H ILFEF5HE 1 (DNMT1) il PPAR-y FRIKHI 52N, 7 ik
130 H 8 JHIRHEME Apok ™ /INELPY 7 S AL Er ME SR O JH] | BEAIL 4 AR RYZH | 73 22 4 (B X R
2H) MRS IAATZHH (n=10) , 259 T 150 9 JE UG , A8 i 7 A5 JE [ 5 ( total cholesterol, TC) H il =4
(triglyceride, TG) K% B £E H H [FI B (low density lipoprotein cholesterol , LDL-C) 5% & BR 25 4 i1
[& 1 (high density lipoprotein cholesterol, HDL-C) | Ifil & DNA H R Ak /K K DNMTs K, 79 A
R Areryefn,( hematoxylin and eosin staining, HE) , 2K F IPP K 4w /N R FE 3 Tk As BEH T
R, e 2 ARG T 25 2 /N B E BTk As BEER Y DNA FHEEALE LG | ( DNMTL ) Flad 40 A0 4 Bl 4 4
FEVIEALZ IR y(PPAR ) BYZRE, SR SO ML, 25055 25 B4 Ay 3% 2 240/ R i TC

RETH . FRARPIARES (81573735) ;LT A RPBI# L4 (7142037)

fEH BN . 100010 65T, T AR R 2Bt b at v 2 B8 B b st 77 v BE A 0T [ AT 28 (W9 2k ) R TY
(W-EREgE AR ) R 2E 5K 2RI X TLaT ]
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TG /K F-I B ( P<0. 05) , 24 IHATZ5E4H /N FUML IS HDL-C KB B A5 (P<0.05) , SR
L, MIEATERLA /IR F Bk As BEHRTH TR 2 REAR (P<0. 01) , 4 IH AT 25 82 /N BR 3 3h Bk B e ;9
DNMT1 ik & AL (P<0.05) ,PPAR v ik B EH T (P<0.05), 46 HIHATZHHIAT 3 As
ANERA IR ZKSF 98/ As BEBREIAR , B BATIAYHT As FER, HCALHI AT BE S5 30 As /N BUI 7 H 34k
FKEH DNMTs 7K A2 As /N BBk BES Y PPARy ik FIHIHIBESL Y DNMT1 ik A 5%,

[%8237) lBREREAL, 2M4HA5258C; DNA H5{L; DNA HEALE6FEHE;, DNA B3
EEROWE 1 i ALY WA B B 7 A y

[hESHEE] R285.5 [XEAERIEFE] A doi:10.3969/j. issn. 1674-1749. 2017. 11. 009

Effects of Danggui Shaoyao powder on the DNMT1 and the expression of PPARYy in atherosclerotic
mice REN Pan ,KANG Qunfu,ZHOU Mingxue ,et al.  Beijing Institute of Traditional Chinese Medicine,
Beijing Hospital of Traditional Chinese Medicine Affiliated to Capital Medical University, Beijing
100010, China
Corresponding anthor. LIU Wethong, E-mail: wh. [-007@ 163. com

[ Abstract] Objective To study the effects of Danggui Shaoyao powder on the expression of DNA
methyltransferase 1 ( DNMT1 ) and PPARy in apolipoprotein E knockout ( ApoE™” ) mice with
atherosclerosis. Methods Thirty 8 week-old male ApoE ™ mice were fed with high fat diet for 9 weeks,
and the mice were randomly divided into the control group, the Lipitor ( positive control group), the
Danggui Shaoyao powder group (n=10). The levels of total cholesterol (TC), triglycerides (TG), low
density lipoprotein cholesterol ( LDL-C), high density lipoprotein cholesterol ( HDL-C) in serum were
detected. The level of DNA Methylation and the DNMTs in serum were detected. HE staining was used to
measure the area of atherosclerosis plaque of mice. Immuno-histochemical staining and image analysis were
used to measure the expressions of DNMT1 and PPAR'y in the atherosclerosis plaques of mice. Results
Compared with the model group, the TC and TG levels of Danggui Shaoyao powder group and Lipitor group
were significantly decreased (P <0. 05), the HDL-C levels of Danggui Shaoyao powder group were
significantly increased ( P <0. 05). Compared with the model group, the aorta As plaque area was
significantly decreased in Danggui Shaoyao powder group ( P<0.05). The expressions of DNMTI of the
Danggui Shaoyao powder group were significantly reduced( P<0.05) while the expressions of PPAR7y were
significantly increased (P<0.05). Conclusion Danggui Shaoyao powder can improve the blood lipid
level and the plaque area of As mice. The mechanism may be related to the reduction of DNA methylation
level and the DNMTs level in serum, and also related to the inhibition of DNMT1 expression, and the
promotion of PPARY expression in mice with As.

[ Key words]  Atherosclerosis;  Danggui Shaoyao powder; DNA methylation; DNA methyl-

transferase; DNA methyltransferase 1;  Peroxisome proliferator activated receptor gamma
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RIE A% T 303 Ik o8 F£ 1 4k ( atherosclerosis
AS) & AS KA B RIS B EERE . DNA
LA R e st 15 27 ) — PP B % 7 =8, B
SRR, DNA LAY S5 5 e g e if AS 1 &
A DNA AL 32 SO0 15 5 1 4 10 52 R,
DNA HUEALFE R 1 (DNMT1) BERE A AS A G
I 240 L g AR M, IF e 4] PPARy RO HT
RAEHIRAE /N AS B9 R JBEY ) YA 25
HBARER P 5 A 4 B EEmE ), X AS FTE A I AE 45
TR BRI T E S BRAE R s R W], 2414
ATLTHUEA IR AP 4 JRBRVER™) i DNA F 3%
LS RAEF AS ¥ R % V), N DNA HJEAL 45 A

JEWFST S IAAT 25 BB AS AL, BAT B84 59 1) B
PEFIBRIFFEMTE . R, A S50 40R F e IR IR B PR 37
() ApoE™"/INEH AS BERL BF 58 24 I3 AT 25 #0 AS
/N R 2 BN Ik ok o B Ak 1 T T4 FH B %) DNA H 34k
JK3F- DNMT1 F1 PPARy Fik (9520

1 HREHE

1.1 SR A s

1LY 2 BH [ B (total cholesterol , TC) #ax il 2% 5]
& (#t 5. 010503040-100301 ) | IfiL 7 H W = Mg
(triglyceride, TG ) £ Wi 57 & (5. 010503041-
100301) . IfiL 75 5% %5 £ i 25 1 AH [& B (low density
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lipoprotein cholesterol , LDL-C ) # Jll 12 57 & ( it = .
010503291-091201) . IfiL ¥ /& % FE B8 & 11 0 [ p
(high density lipoprotein cholesterol , HDL-C ) £ il i
F & (5. 010503290-091201) , 4 F FFHT A
I RHEARAF, ANRIMLTE DNA H 3L (L5 55 il
Kok & (4165 . CKE433652M) , g H 3% [ R&D
8] AR AR A R DU R ) H AR SRR B R K 2
¥4 8 30 A A6 A (AU400) . 26 [ Image-ProPlus
Version 6. 0( IPP) EMG A Hr i i4:

1.2 SEER25Y)

BTFE AR AT 55 , 75 & 44 37 3% 2, 1 IR G 24
Nl S H20051408 , HIHATZ5H0( 2405 30 g
IR 160 g K% 40 ¢ AR 40 ¢ 15 80 ¢ I H
30 ), AR A B E A ER K FEIL P EE
B 24 AR L
1.3 W Lord

8 JH i ApoE” " /INEL (A R CS7TBL/6)) , 1A H
18 ~20 g, W4 [ b 438 F) 48 52 50 5 AR A FR 23 71,30
H o Egm IR 9 s, A /N AL/ BRI | 57
-2 (BT RRAE ) A IHAT 25802, J L 10 K
24547 24 5 BRI PR A5 0 =, 4 RN 5 /N R
14 455 24 39 T 4 0R AR BT B /N RO A (2.2 g/kg)
WEHEAZS HH LR EBSZ 9, B
TAFR AR K BR RDEHEC J7 A AE T 21%
(wt/wt) JEE EE 0. 15% 1 74 J7 28 70 fi £ i 0
S S FEMESR 18 JH UG, SUAME i F vk Ab B, E T
JiK AABBLIfL, 1L 775 — 80°C PR AF , TC TR A5 A T B, o0
IEFH 4% 22 5 W [ 5
1.4 gk

SR PSR Tt 3 R L 0 A DN 4 0 A5 2 1%
JEME 7% 18 Ji] ApoE™ /N MLV TC, TG, LDL-C Fl
HDL-C /KF-Hy 5200
1.5 fiiE DNA HUEAL/KF- S DNA H LA 54 H% i
LRIl

K FH v 50 AT (6 3% 2 (HPLC) A& IfiL 7% DNA
H ALK, 76 100 pL( 75 DNA #)25 pg) i) DNA
FEWCHINMA 70% B 5808 50 L, 78 95°C 7K f# 50

A3h SR G M R 1 mol/L KOH #8745 pH 3 ~5,
12000 /min Z5.0 5 5350, B3 UEL, A HPLC H
BEAFRGIN SR ELISA 326 1155 DNMTs /K-,
1.6 ZHZUH

ZIN B JE T A8 T T o 22 V) A, A BR 50 pum 3%
SR 6 KA, VAR S wm, SR HE ik B (5,
AU IPP QAR A 43 B DU 2t /N B2 Bl ik As BE 3R 1T
(IELa,mm®) , 35 BEH AL A 0E J5 B3 i FHL
PEHL T AL (PA, mm®) = IELa-LA, & 1F J5 BEHe a
1= PA/IELa,
1.7 Sl er

B gZE 21 Ab e €8 18 BN BRL 32 3 ik R — 7K Ao
FBESR | >R PR 25 70 22 BE B N DNMT1 Fil PPARy
ik, (DNMT1 HUiRFREERE N 1 100, PPARy 41
EFREN 1 2 50) , B L) PBS AR —HifE I
X FE 200 A58 N BRI YD RIS AR A LT
X BH A DX sl SR AR B R A7 e I, e S R BCBRE B
DAY IS X T A o SRR TR 40 B
1.8 Suit=#absg

i SPSS 11. 5 A B S T 5t o0 b, 3
PTRER I B bR 22 (v s) B SRIR . 1 e it
TTIESMERADT 255 R, fF A IE S0 A0 ) 255
PEMVEHE R FH 7 25 530, 45 6 IR S0 A (B 7 2855
(BRI Wilcoxon FEAIGE: . Ll P<0.05 N5
ALt FE X,

2 HR

2.1 HIFATHON E AR MESE 18 JE ApoE ™ /MRl
ELiepA]

INRHEE 9 A5, SR EL, M IF AT 258
RN S7 % Z 4/ B TC L TG 7K - B & % %
(P<0.05), SRV ARG, 24 0947 25 0 4L/)s B
1 HDL-C /K- VW W & (P<0.05) , W& 1,

2.2 YIHATZHON S IR MESR 18 A ApoE ™ /)
B 32 3 ik B e T AR 52 g

YT 9 RS, 2 HE Lo 1PP BG4t

R 1 MEAHCTEIERTE 18 A ApoE ™ /INRIMLIG AT (x+5,n=10)

25 TC(mmol/L) TG( mmol/L) LDL-C(mmol/L) HDL-C ( mmol/L)
FERIZ 39.44+0.36 2.20+0.08 11.180.63 5.18+0.13
SR 35.84+1.20" 1.48+0.07 8.45+0.77¢ 5.91+0.38
MIFAT 35.80+1.27* 1.50+0. 14 8.83+1.04 5.99+0.25°

. SR, P<0.05,
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OSSR R SRR A E Y T 25 HE A D R
KB G T3k As BES AR 5 & BE AR (P<0.05) , 5
PH X6 BE 37 3 22 20 22 18] U6 1 25 25 5% (P>0.05) , UL
K132,

A *ﬁiﬂéﬂ;B ﬁ%;{?ﬁ;c MIFATZE R

1 HIEAZEHCT As /DR TS IKEEE Ay
M HE G2 & (x100)

R2 YIHATE As /N ESIKBEIRAY I (x25,n=10)

41 IR BESE R (% )
R ZH 30.55+1.74
S 18.10=1.40°
HIHATZT A 17.232.20°

. SRR, P<0. 05,

2.3 HIHATEON R IR R SR 18 JA ApoE ™ /NERU ML
1 DNA H ALK & DNA H RL56 R B A 52
4o i, SR ER 2T s,
SRR AR L, S5 25 0/ UM T DNA H AL
7KV B DNMTs 7K1 5 2 AR (P<0.05) . WK 3,
R3OYIIATZEON As /NBUALTE DNA HREAL K- K
DNA HEEREEEAYS I (n=10,%+s)

21531 DNA H ALK (% ) DNMTs( U/L)
REAI L 18.47+0. 41 96.76+2. 58
AR 8.58+0.39° 34.94+2.46°

AT 12.54+0. 54° 59.64+3.36°

e SRR, P<0.05,

2.4 CHIFATZHOS mARIE SR 18 A ApoE™ /N FE
SKBEE P PPARy F1 DNMT1 3k (152

259 J G, e LS R s . SR
HHEG, MIAAT 258 /N R Sk BEE N PPARy ik
A E 2 I B3 £ (P<0.05) , DNMT1 2 3k [fii X
(R 43 b i AR (P<0.05) . WK 2 F 4,

3 iig

EVEISEST GHER RIS LI
H I I AT AR, IR2s AR ETS AR
APK fEIAE o W25, SR 20 et A ik
TAFNEBIRZ I, AS 1 R HLE B AR b

WA BRI B. S CYIEATZ AL, = 41/ R B Sh kBB
N PPARy ik, D. BRI B, 5238241 F. 2EA 2500, —4/h R
FPKEELR A DNMT1 3Rk, B R v ET Sk ir 48 4 6 B0R Sl BH P
*ik,
B2 HIFATEOT As AN FE S KBEHL P PPARy
H1 DNMT1 235 9520 ( x200)

x4 YA As /N ESHIKBES P PPARY
1 DNMT1 F KR (x+s,n=10)

o PPARy ikl DNMT1 23k i
HA(%) HorH(%)
BRI ZH 45.56 +5.99 66.48 = 5.19
AR 71.47 + 6.24° 30.74 + 4.01°
AT U 75.34 = 9.10° 29.69 + 3.06°

SR AL, 2 P<0.05,

S AS i RVCHE A S B RAIET < IR AE R AE . FH
PRI, PRS2 AS By EE AL, ik, Az
UOARYE AS (9 F WAL, SR T AL IR AR T I Y Y
IHATEHCKIAYT AS, ABFFERI, I35 25 HiaE
PEET PPARy AU, A MBS , 400 S E S, %oF -
W AS BARBAFMIRITERY . ARSI 45 R R
MIFAT T S AS /N AR 7K, Ferbxt TG
FIVE LN 03, TR s ] DAREAR /)N B = 3 ik Bt e
TR, HAT B 05 s A4 AS EH, S R
B NBIRFFEAR—35%

DNA HUEAL AT 45 5 AS A G RAE s
2R R J8E [H TSR0 AS B R AR S e 3k
PRI 20 H AL A5 50 9 B e O o XU, 22 TE AR G
fan, AR BN A T A o DNMTs 6 M
DNA H 564k 8 235, DI 38 fn AS i KU
DNMTs 7£ DNA H 34k iy s F rp B b AN AT A, 32
AL % DNMT1, DNMT2, DNMT3 = f, H |
DNMT1 FE40 i o3 it R bl i 200 B (2
HSLAERZASME T, 76 DNMT1 $R 3Pk /7
S MEZR AL rh , DNMT1 BB N2 28 N7/ 7=
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ek AS fy B AR S v AR 2 /)N BRI
DNA H 2L F1 DNMTs 4b T4 & A9 K-, it 24 9 A5
ZHHCAL /N UL DNA H AL 7KSE AT DNMTs 7K i
F AR R S IAAT 2 BT AS B ML AT RE 5 K
M7 DNMTs 7K F-F1 DNA H 54k K4 56,

PPARy AT LAJH 5 40 A A 2 Ak 3G FE AR AE 06
ALY PPARy AJ i it Z2 05 5 BRI ] AS BEHe i fig
RPFRIF IR, W G 8 AN 98 RE IV, I8 20 3 K 40
T I, IR Bl bR, SELR AS A&7 IR
R AT S AR T, 2497 25 1 n] Al 1 8 P %
BESE T NF-kB 1 PPARy 244 4/ BUAR A8
PR AR A SN, DT X 4 AS BT T

BT W 9E 42 R PPAR {5 53l % 0 R 1k % 3
DNMTI1 (4 8 500, B 5T R W1, PPARy 3%
DNA HI 54k 7K 5 DNMTs 3 M 5 1F A ¢, DNA
FH A 1T il 3 e R 48 AH DG S SE R 1 R 3k $R M R
iE T IK S e E R RE RN, 30 AS I R4Sk
JEIT D Yu S B 9T 45 ), DNMT1 RE % 94 £
PPARy M i PR3k R 8E AS A5 ¢ 1Y F g 40 il i
PEBE , 8 406 PPARy S AOT 2 E F R A2 it
/NELAS % SR, DNMTI ) R F PPARy REA
AR T W A0 4 P 4 B DS % 7= IR/ N B AS
MR, ARSI o 1 oR, SR 4 /N B, 24
AT 25184 /N B B Sh K BE B Y DNMTI 9 363k ) 2%
R, MBEEL Y PPARy (321K B 3% B, #2414
AJ AT RE 1 1 DNMTI1-PPARYy {5 53 i 5K &
FEHT AS BOVE T, T DNMTL F1 PPARy A] B8 42 >4 14
AT AS B AL % 5 4 BB A

25 L RTR Y IHAT G EEREAR AS /N B | Dak
A AS BEBR RIS T Ak 2, HA R AL AS 1
FH R BEARAL T AT 58 5 A AS /N BRI DNMTs
FIDNA FH ALK LA BEAT AS 7N R 3 3l bk B e
Ny PPARy #il DNMT1 354 X%,

Z % x #
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