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WE HE WEJTE R Boh R RSB XT ) Bk W A A2 4L (atherosclerosis ,AS) B A K dn fig | oz /)
IR A K BT (platelet derived growth factor, PDGF) . £ % 7 7& AL 48 . (vascular smooth muscle
cell,VSMC) ¥ 74 % e sz 5 A 42 st B (extracellular signal-regulated kinase,ERK) 1z 5 i@ #4449 % »7 , 3%
R AS BT REALE . ik 40 R AEdE Wistar X SR AL B 40 B AV 20 VT 40 R34 e T4,
F08 A, EFARKBREEAMAMN12 B, 24 WA XA SHES LMY E £ D3 I EH 7 % A5
AS A, BERIE feiT4E SRR o AR T AR SR iR TR AR (0.18 mg/mL) FE R R
2% (45 mg/mL)  fe iR R &k (1 g/mL)#F T8 A, KA ELISA &40 & & TC . TG.LDL-
C.HDL-C .PDGF & -F,HE # & W2 £ 3 bk 9% 22 5 3 &, Western blot &4 X R4 £ 3) bk 2 A
ERK1/2 .pERK1/2 &G kit , R L5 EFHLK , EA M mF TC. TG.LDL-C.PDGF, 24 ERK1/2 %
PERK1/2 & & %k KT ZH(P<0.05), HE & T L g ML RN LR AR TaikmiiE, I8
JRi A, PREVSMC HE7] FEL, Mo A AS s, A A bE, &4 2540 TC . PDGF K -F KK (P <
0.05, P<0.01) , #7748 % J+ 3% 48 TG.LDL-C K-F 4K (P <0.01, P <0.05) ,#uiT40  JFE 20 & o JiF 2 fn
& ERK1/2 % pERK1/2 & & £ kA& (P <0.01) . HE & & TIL &4 2H 4057 B m it & AS 53k [0 A 3%
iﬂﬂi‘i?ﬁi%,%%ﬁ@ﬁ R iR ﬂ‘?f}}%&mﬁ%L%%ﬁ*ii‘Jﬁ%%LlJ\ﬁiﬁi@%ﬂ,iﬁi%‘% A AS AT AL
JE L 3E4E AS Rtk R, AR A AUR) T Ak R A8 A AR o 7 g KT, 8 PDGF #4%, 474 ERK 12 5 @ % &
WA VSMC %74,
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Effects of Xuefu Zhuyu Granule and Danlou Tablet on Anti-atherosclerosis Rats and Potential
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ABSTRACT Objective To observe anti-atherosclerotic effect of Xuefu Zhuyu Granule (XZG) and
Danlou Tablet (DT) on blood lipids, platelet derived growth factor (PDGF) , vascular smooth muscle cells
(VSMCs) proliferation, extracellular signal-regulated kinase ( ERK) signal pathway in atherosclerosis
(AS) model rats, and to explore their potential mechanisms. Methods  Forty male Wistar rats were ran-
domly divided into five groups, i.e., the normal control group, the model group, the Atorvastatin group,
the DT group, the XZG group, 8 in each group. Rats in the normal control group were fed with basic for-
age for 12 weeks, while rats in the other four groups were fed with high fat forage plus intraperitoneal in-
jection of vitamin D3 to build AS model. Then rats in the model control group, the Atorvastatin group, the
DT group, the XZG group were administered with normal saline, Atorvastatin suspension (0.18 mg/mL),
DT suspension (45 mg/mL), and XZG (1 g/mL) by gastrogavage for 8 successive weeks, respectively.
After intervention serum levels of TC, TG, LDL-C, HDL-C, and PDGF were detected by ELISA. Pathologi-
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cal changes in thoracic aorta were observed by HE staining. Protein expression levels of ERK1/2 and
pERK1/2 in thoracic aorta were measured by Western blot. Results Compared with the normal group,
serum TC, TG, LDL-C, PDGF levels, and expression levels of ERK1/2 and pERK1/2 significantly in-
creased (P <0.05) in the model control group. HE staining showed irregular intimal thickness, accumula-
ted endothelial foam cells, lipids deposited, disarranged media VSMCs, forming typical AS plaque. Com-
pared with the model group, TC and PDGF levels decreased in all medicated groups (P <0.05, P <0.01).
Serum levels of TG and LDL-C significantly decreased in the Atorvastatin group and the DT group (P <
0.01, P <0.05). Expressions of ERK1/2 and pERK1/2 significantly decreased in the Atorvastatin group,
the DT group, and the XZG group (P <0.01). HE staining also showed typical AS plaque in three medica-
ted groups, but with reduced pathological degree of endometrial hyperplasia and plaque area. Conclu-
sions XZG and DT could reduce the plaque area and attenuate pathological degree of AS in model rats,
thereby postponing the progress of AS. Its mechanism might be achieved through reducing serum lipids
and release of PDGF, inhibiting ERK signal pathway activation and VSMC proliferation.

KEYWORDS Xuefu Zhuyu Granule; Danlou Tablet; atherosclerosis; extracellular signal-regulated
kinase signal pathway; vascular smooth muscle cell
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disease,CHD) == 2L H H Atk J& sl ikoits £ 1 £k (ath-
erosclerosis ,AS) ,AS &JRtLiIE 2, LAY Kz 2083
REZE AL JIE [T AR I A5 18 PR SR | I - i UL
(vascular smooth muscle cell,VSMC) 5% B %58 Hy
FHIE, Hrp VSMC 5 85 18 AS BEHUE B h & 4%
HEAEA, M AME 5 8 ¥ % (extracellular signal-
regulated kinase ,ERK) {5 5 i % & 2 i VSMC 14
B FE S5 [, AT R i AROUE PR AR K L (platelet
derived growth factor, PDGF) %5 i i 75 801 , BHL KT
ERK {52l 4] VSMC 1458 . %} F CHD i
HEE 25 BE , MR AE R T AR T, 2 Ih R
SRt s 2 B 2557 o FHE RO IR A RG
FRFE T2, T LAk CHD (U400 £ 35 I RAE AR, 411
A TE SN, g /N AS BEHe Mt &AL ER 24,
ARSI I i KR AS B8 R A ELISA (HE it
F1 Western blot FEWEEE P2 R B IR 328 58 FIURE X R
SR ¥ 1A \PDGF /K, ERK1/2 J pERK1/2 &
FEIR S B IN Y R W, LS IR 2 3 0RE A P 3
Xt ERK {551 % VSMC 1458 AS BEERAIFEM .

MEETE

1 ¥ Pk SPF 2% Wistar KL 40 2,5 ~6
JAlW A (160 £10) g, Hy #rL b B 25 K2 3l ) 5
Hu SRR, AT IES : SYXK (#7) 2013 - 0184, L
HITA K BUE R 55 2500 R IR SR 1 A

2 i PPER (ARG REE R A BRI
= JES IR RS CEEE CE AN ARAY) |, R ARBRE TY
IREDIA R RS2 HE LA 25 % , 415 : HD201410083,,

A PRER K FL I TR B (MR FE : 45 mg/mL) ; MR 2%
HIORE (LR B 2048 I AT R I E R 5E A
B S A ) .6 g/4%, NSEH RIEI 2D A TR
A), fit 5 220050019, H A= B £k /K EC i B TR &
W (1 g/mL) s BHEA AT 5 7,20 ma/h, Mgl 25 A
PR W, 45 045912K , F AE B EL /K B il Bl TR B
(0.18 mg/mL) ;442 D3, 1 mL:7.5 mg (30 J7 IU),
V)1 A F P 2l A BRA | L 4t 5 : CG-057

3 KA KA KL TC.LDL-C.TG.HDL-C,
PDGF ELISA 7 &, = F 75 R A R PR 2
|, fit 5. 1509018, 1850021, 1841523, 1967854 ,
1620328 ;10 % Hfr v H i« v B AT M B LS 4i 4k T4
B ] 45 L00236 5 it pERK1/2 J ERK1/2 £ 51
R BT AR B AR 2o 480 Tk W il 45 6 19 BB —dL: Cell
Signaling Technology, 3 [, #t % : 0043, 0036,
1203 ; RIPA #5243« v BV IR = RAEMEAR L
A, it : POO13B ; 2 A1 ) 7] « v ] J ot 35 ) She ik
HHARFH R AL # 5. WB00362 ., i A5 I i3 - BY
5 :ELX808, 3 [#] Bio-Tek Instruments Inc.; f7 1 4]
FHL, 1S . HM325 , 255 Thermo Electron Corpora-
tion ; f51'E A= W B4R, 75 DS-1B , H [E 5 OB HL AL
A BRAE] /N LKA, 15 :041BR123477 , 3¢
Bio-Rad Laboratories ; # i ifit vk 4 , #45: 702 , 3
Thermo Electron Corporation; 5472 &0
B, 5. CL31R, 3£ [ Thermo Electron Corpora-
tion; il & X VR 0L, B345: CL21R, Thermo E-
lectron Corporation, 3 [ ; 5 743 )t o6 B 1, 5
ND-1000, 3£ [# Nanodrop Technologies Inc.; 7 [ Ell
WA &R 48, B 5. ChemiDoc XRS System, 3
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Bio-Rad Laboratories ; il 7k /L, 45 : SIM-F140, H 4
VR

4 SIESSyA RAALE s 40 K RERBENLE T
F N IEF A AL BIFCAR M T AL (T4l St
ERHPFEN) MITEHORH (MR ) , 54 8
Ho IER AR R TR R (B 20% , Kk H 2% , &
K 27% 5k 25% , Gk 20% , 5 #5 3% , K 3%)
MR 12 JH, 4% 4 S5 S0Hk05 ] R EobE = i k&
A=K D3 MEIEES i AS BERL, b e IR R
BH10% 2B 10% REWE . 10% J4 71 . 1. 25% JIH [#]
Fi 0. 5% JHEE \68. 25% FERlfa kL) MEFE 4 J&, W] A iE
b 4k 4k & D3 70 J7 IUKg, 2 3 WK, B IR TE S
50 J IUKkg,ZJ5 10 J7 lUKg F&H 1 ¥,

5 THiEE ARYE AFsh PRI TR A 4
oM LE R, DG IR ARG 45 2, R A=
PEERKHE S S A 2GA LAHN 259710 mL/(kg - d) [VE
B S AIES T8 JH, IEH A THE S T,

6 KEIHEAR SO E BRI D R RIS
BIEE RN FUSON B R S HOIRES, BB,
WL, ARG O . T IS S & 4R AR AR AR K
12 h RS 4% K& S (1 mLA00 g) BREE, .0
FE I F S B U 5 2 B e = gl ik, 1 1) ) U = 2 ik
Ik 2 B, FBORA S HNE A 10% H B [ 5 W E
5E T HE Yet s N BobnA S BB AR VR FE P
12, B A E PRI AL

6.1 TC.TG.LDL-C,HDL-C } PDGF # il
CEBUME B B30 min, £F L%k, 3 000 r/min & .0
10 min, #2HUMLE , >k A ELISA 340 1.7 TC . TG,
LDL-C .HDL-C }%, PDGF,

6.2 FahBmEUL B E S kAR AT
10% HEERE E 1 K, KB R a3, U1 5 (2
5 pm) ,HE Yo 5 msg,

6.3 KEshkN ERK1/2 . pERK1/2 H %k
Kl R Western blot . B ik A4 Uk 4%
R S BkFE A, RIS E A, A E AL
Bradford 7 F 43606 BE TR o vk B . A L b

40 ng SEEH, #1717 SDS-PAGE 43, T
HEH¥ 2 PVDF JE L, B s 938 (50 g/L) % i 3 P
2 h, 2 9IInA 1: 500 #t ERK1/2 .pERK1/2 £ 7kt
.4 Citg, A TBST YEAE 10 min, 3£ 5 &, FA
1:2000 HRP #xicmy — %L, E|IFF 1.5 h, H
TBST10 min, 3t 5 ¥, ECL &%, [A] B 46 Il GAPDH
VR N2 B8 BRI 5 2 G0 %k 2505 5% B 14, L) GAP-
DH Ry, I A FF 5 19 8 A X ek i

7 SiiteEory: R SPSS 19.0 it iR
B s RN, PEAT IE 2540 70 K 56 R 5 22 55 PE A 50
J& , Z 20 8] HL R TSR 3R 5 22430, 2 1) e AR
t Kidi, P <0.05 NESH G FE L.

# R

1 SHKR—BRERE EWARRELRN
SLEEIER  RERENK G RIE, H &,
TR B A2 K R L 4 T8 J5 I f o UK b 22
BE, #8208 AR b, RGBT R M T A,
TCCEE, KRG, R K22, & & 1, & BTy
LSRR BB & ot se, )R R, 78 1 B 4
JA G AT AR E KA ISE, E H L
IpiyiEEA N

2 %4 TC .TG.LDL-C .HDL-C } PDGF . #
(£1) HIEWHILK, EBMHAIME TC. TG.LDL-C
1 PDGF 7K F-F+E (P <0.05) . SHEIAIAH LA, 45 45
24| TC .PDGF /K Ff#fik (P <0.05, P <0.01) ,fibiT
H K FH#E Y TG, LDL-C /KFF#{K (P <0.05, P <
0.01),

3 FHUHKRMESPOREZ R LB (B 1) IE
W40 T B K A . VSMC HES) 3% 5% | Pt i g
BICITIE . BV N K IS AN e 8, I S A
FRURGIE | N R (I B 58 R AN M SR 4, R i 4
HE VSMC HEF ZE L, 1) P BB A:  [R] B AT D — 9%
L0 YL A B 27 4 e IR T 2 45 (R 5, FFAE LR AR 1)
FLh B BT B AkL, T B AS BEHe, T4 Y
FEFMIF AL IR ] WA AS Bk {H SR s,

*®1 &4 TC.TG.LDL-C.HDL-C } PDGF [t# (pmol/mL,x s )

451 n TC TG LDL-C HDL-C PDGF

N1 8 0.70 £0.06 * 0.267 +0.024 " 0.438 +0.038 * 0.478 +0.043 0.194 +0.012*
Y 8 0.78 +0.07 0.299 +0.021 0.480 +0.034 0.453 +0.018 0.222 +0.014
iy T 8 0.73+0.03" 0.268 £0.024 * 0.450 +0.017 " 0.478 £0.020 0.185 +0.007**
P2 8 0.72 £0.05" 0.266 +0.023 " 0.449 +0.026 0.467 +0.023 0.189 +0.009 **
M 8 0.73 £0.03"* 0.281 +0.024 0.466 +0.024 0.465 +0.023 0.194 +0.011*"

e SR gL, " P <0.05, ""P <0.01



rhE TGRS A ek 2016 4E 1 45 36 %45 1 1§ CJITWM, January 2016, Vol. 36, No. 1 - 83 -

i ANIEWA; BX
RRAL; CAfBIT4L:; DA
FHEYL ENMATA;
kTR A ASHES

1 BRI 3 3l o BEE R (HE, x40)

DA IS A= B S R, A BRI T s, A Ak T AR
TIN

4 %41 ERK1/2 .pERK1/2 FEHEIBLE(F2)
SIE R4 oA B4 ERK1/2 J: pERK1/2 #1363k
T (P <0.05) . S RIA] bLf, T 4L R 2241 K i
JiF41 ERK1/2 J pERK1/2 & 3R (P <0.01) .

ERK1/2 40kD
pERK1/2 — 40 kD

GAPDH S S S S S— 37 kD

1 2 3 4 5

W NIER AL ;2 MR .3 T 4l;4 P4 ;5 K
ILFF2H
2 4% ERK1/2 . pERK1/2 ik

R2 44 pERK1/2 &% ERK1/2 BAFILILE (x=s)

20 51 n ERK1/2 pERK1/2
EH 8 1.49+0.35" 1.28+0.19"
e 8 2.57 £0.76 2.24 +0.61
i T 8 1.31+0.44 " 1.04 £0.32*"
PR 8 1.19+0.26 ** 0.84 +0.07 **
JLJF 8 0.94 +0.27*" 0.87 £0.07 **

SRR R, *P <0.05,P <0.01

i

CHD 3 (R K i Jig INLAEE 25 IR 9 Do I Jh %
WA Z R, P iR R AL AS KA MG s
FO I NG R 0 Bl K P A G, ARk 2
PRAE R FNFEB 4377 A8, 42 1 B 240 L 285 B P4 B2 4
i, AT HE AL RE , A3 B WA I, J5 A AR
TR T AR IR M HEFRAE AS ikt Ab , X SE 4 fifd
ARy 2R AR K R T, o PDGF & —Fp S 2942
4 i o3 S0 Ak 2175 R0, AT USRI 2 i 24 e 43 24 R0
B T S 2 R O £ R 1S Sl
H W 5] VSMC 5] B T iT A 45 (2 HE AS Bk
. FEX— Kk i FEH, VSMC 54 B 5 & AS i
ST I SRR BR Y 2 — 0 Vol AS kB 35 B A
Wy, VSMC 3 #F H 4 Wb F1 55 o Wb 1 7 =X, B
PDGF, 7Ekt IR i, PDGF %% [ 43 WA FR % , il s &t
VSMC S5 ™' 75 PDGF W (1 A 215 5
i, 5 VSMC 5 S FE 2 VIA G 1 2 ERK 1553 it
HAT /% PDGF 140 M P {5 545 S 38715 40 M 11
WA A BB S Y178 . Ras/Raf/MEK/ERK
J&: ERK 15 51l 9 12242 ,ERK 4 ERK1 il
ERK2 BT, J: Ras Z 55557 5 F i 0
T, ERK 5 5% 5 % 9 PDGF &5 538 3800 59 300G
J&""*  ERK1/2 #if 4L pERK1/2 ,pERK1/2 FI{iE ik
oIl I A A 0 At 2R e Y TS b, TR R
B ERK BTG 5 MBS 6 60 A MR, 76 4% N I0S
LRI 40 c-jun .c-myc Fil c-fos %, iR
B SRTE A, (R HE R A I G S AH DG Y SR R v 3R R 7 AR
Y MBI o PRI, A g B KT, DR Aig Jo X
ARz (45 5, /0 YL TR A B 1) 7 A= D PDGF 1) B8k,
M6 ERK 5 538 8 143800 , w aT LA il VSMC
B S v A, n] LLATRE AS S5k N PDGF 45 [ 47 i
PR A AELE AS R R R,

5 A e 5 B 2 1) CHD Hr R iR
ST BFFEER I, MR 5 0 i AR 285 B 2R
A ) VSMC 38 45 AR 5638 3k B 1 TS ATk
U BRAEIR LBl 1Oy R P AR 45 TR ES RT R It TC
LDL-C K shfikfi L4651 o (A4 2% Wi 40 4E 5Ly
9 S TG A A S 14 SCHREA T 20T e BT 8 e
EAB H 380, 2 7R Bl BOIR L 20 DF AR TR IR B A AR
1., CHD WIIEMERRAE & 28 T A8 4k, DR BOS, R B
257 R R R A T B A 9 PR AT, TR B CHD “ ML
PRICIE” B PIRIRINA T, 5 7T AL A SEAE 1 hnsi
XPHEMU AL ) 2 BR o P & ARG 28 j B B 24,
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FE2 N5 JRAT AB 4 B H o B 25 41 U HA 58 i 5d
FH, ALBE I, 6 AL DS BN R A 7 o BIFFEIESE
FFEE R ] DD B S TR 760 /0 89 B I AR IR
W RAE IR, Bt L ST BE R RSRLRE , FHIR MLl /K
S S LR, B R B S AR E T

REAE ST P2 7 AR o4l b Il 2 A i g 56
W% X HOE S HA Bt VSMC 3458 1)/ F & H:
BIRAMVE R B2 S51E VLRI D . AR5 R A
R ek A i dE A 2 D3 Mg T e E R R
AS BEIRL X1 B MR 2R EURL AS AR I AE
FH O BE B K /s, 1f ig . PDGF 7K 3 f1 ERK1/ 2,
PERK1/2 W85 13I8 55 J7 TH AT LLH, 45 SR & B, AS
IR BRI YE TC . TG.LDL-C 2 PDGF /K-8 %
T, MR P2 7% i o g \PDGF 7K
YA BEMEIER, B Bk TG, AS BEbm
TR A 7 B R B I R 21 s s o DTS IR ¥
P R 506 LAy MR 258 80RO K B AS i AE 1
A —E W 2% fRAE R, 26 B AR I 38 1 i K S, 40
PDGF it 2 ERK1/2 #il pERK1/2 & (1335 , i/ NBE
P A R R RCR SRR 7 XS BTe AR T A L, 25
AR RT3 RURL 5 P 2 i R AT I3 I
PDGF /K-, HAPL AS, Fae BE b K IEZE AS il &
AR TEWIVER . Hbt AS 1L AT g A2 58 1o B A 1
T MLAR /K, 382 PDGF B, il ERK 15 538 % 11
LA VSMC S 3451 , /s AS BEH AR, 22 AS
A HERE ORI R P BS 25 B iR AS 44t TS0 50
Wt . (EASZEG{UAT ERK 551 % i ERK1/2 3
AT THESGHRZ , M5 538 % b U0 45 OG5 a5 S R i 2
B SR T 10 238 K P BE PR AS 18 75 EA T IR A
W% .
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