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WE: BRY RAMEHE LML E —-E 45 (CONR) 1l TGF-B1/p38MAPK/CREB 3 4 X il ik 9 5
KREAL G M4 T3 UAD RIS A 52 . Jo3k 1. SERRAUR ARG 2 K R 5 1,4 a4 H 45 TR AT 3 me/
kg, CONR150 mg/kg 450 mg/kg HEH , 35 10 d;SB203580 IE S E 4 2 me/ke, Q12 h,10 d; 55— R A H 4G T AERE:
7K 20 mL AE % R 48 B 25 000 o 2. 1 RREPAHT PG 22 R P S R 1 DU A R e T ELIRC & R PR IR I 32 Sl kA
BRSO ARYE S0 RO S DR FERE ALY 3. S BININR o BB AR IE 3 Ik SMC, IR IR (T 3 ARt i
HEATSESS . 4. 4 ST IEF 4L A 2L  CONR 57 i 20 .CONR fILHI i 41 .SB203580 41 - R A iT4H , SE8e 41 7 &
ZHIMIE AT T, 25 2 T T IE W LIS #EAT T, 5. R cok—8 &M E MR (OGHE 8 5094 e i 5
WB A4 201 AL p-CREB .p—p38MAPK \TGF-B1 KL, £5R BRI R Y] CONR X WU ML 5t
BLATAMHIE T, H 50940 ) 223k B (1C50) K 12.53 we/mL. CONR 25 AKF A4 .SB203580 £H K S AR Al 7T 2% p-
CREB.p-p38MAPK . TGF-B1 H H X EHAFMHEIER, SR EZETAH G (P<0.01); AT 4 K&
CONR 2 41T SB203580 £H%t p—p38MAPK # 1AMl (P<0.01),3 4H 22 [F] 22 F LG 242 L (P<0.01) . L5 4 40
Xt TGF-B1.p-CREB EHA MHIEH , 4 A TR ESI2 5 (P>0.05), 18 &% =-L4 5 rT g8 o i 1
TGF-B1/p38MAPK/CREB i 411l DA 4 VSMC (3551
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Effects of CONR on Proliferation of Vascular Smooth Muscle Cells of Diabetic
Atherosclerotic Rabbit Modle by Interventing TGF-31/p38MAPK/CREB
Signal Pathway Using Serum Pharmacology
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ABSTRACT: Objective The purpose of this study was to explore the effects of Composition of Ophiopogon polysaccharide,
Notoginseng total saponins and Rhizoma Coptidis alkaloids (CONR) on proliferation of diabetic atherosclerotic rabbit modle
by interventing TGF-B1/p38MAPK/CREB signal pathway using Serum pharmacology. Methods 1. Select 5 pure male New
Zealand rabbits, and 4 of them were respectively given CONR 450 mg/kg, CONR 150 mg/kg each day; Simvastatin 3 mg/kg
for 10 days; SB203580 2 mg/kg abdominal injection, 12 h repeated for 10 days; the other one was given 20mL saline
solution daily. Preparation of drug containing serum; Another daily saline solution was 20 mL of saline. Drug containing

serum was prepared. 2. Normal male New Zealand white rabbit were intravenous injected alloxan and feed high—fat diet, then
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abdominal aortic balloon injury was done to induce diabetic atherosclerosis model. 3. The rabbit’ aorta abdominalis SMC was
isolated and cultured, and the third generations of cells were used for the experiment. 4. Grouping: set up the normal group,
model group, CONR high dose group, the CONR low—dose group, SB203580 group, simvastatin group, and the experimental
group were given drug—containing serum, the blank group, model group normal serum. 5. CCK 8 method is used to determine
the corresponding absorbance, and we calculate 50% inhibition concentration; Western blotting was used to detect the
expression of TGF-B1. p-p38MAPK. p—-CREB protein of diabetic arteriosclerosis rabbits. Results The experimental results
showed that CONR had inhibitory effect on the proliferation of smooth muscle cells, and the concentration of 50% inhibition
rate (IC50) was 12.53 g/mL. Simvastatin group, SB203580 group and CONR high, low dose group had inhibitory effect on
TGF-B1. p-p38MAPK. p—CREB protein expression, which was statistically significant compared with the model group
(P<0.01). The inhibitory effect of CONR high, low dose group and simvastatin group on p—p38MAPK protein was better than
that of SB203580 group (P<0.01), and there was no statistically significant difference between the three groups (P<0.01).
Simvastatin group, SB203580 group and CONR high, low dose group had inhibitory effects on TGF-B1. p—CREB, and there
was no statistically significant difference between the four groups (P >0.05). Conclusion Composition of Ophiopogon
polysaccharide, Notoginseng total saponins and Rhizoma Coptidis alkaloids (CONR) may be able to inhibite proliferation of
diabetic atherosclerotic rabbit modle by interventing TGF-B1/p38MAPK/CREB signal pathway using Serum pharmacology.
KEY WORDS: composition of ophiopogon polysaccharide, notoginseng total saponins and Rhizoma Coptidis alkaloids;
proliferation of vascular smooth muscle cells; TGF- 1/p38MAPK/CREB signaling pathway; diabetic atherosclerosis

W PRI PR s ik ok B4 4K (diabetic atherosclerosis,
DA ) By HE 525 [ ™ o 0 B 7 S 4H AT LA
(VSMCs )57 S FEAE DA At B v A FH AR G 8E
VSMCs — & 00 T /2 b Ai /Y, 7 M58 52 24540
UL T b2 5 WG58, TG R DA R A, B PR e
B RAE A S T AL 47 2 52 252 0 40 e PR o0 46 3
il TGF-B1-p38MAPK-CREB & Horfr — £ H H (1 {5
SEE B . p3SMAPK 2 4 41 i 14 i ) T E
P, TGF-B1 AT LAY p38MAPK i %, AT 5| i 4
JH3g 587, CREB M T WA % s i A 1, S22 —
AW B AT LAH A W R A A V8l 42 T A BRL 7, AP
JUZIE L 1 458 5P R v 2 4% o A

TERTIABETE , FRAT I HI e AR & 38 =L
2H 43 (Composition of Ophiopogon polysaccharide , No—
toginseng total saponins and Rhizoma Coptidis alka—
loids , CONR )3 Bf Hh 25 T 247 20 53 I8 B 909% LA I
AR 20 ), R G M 28, AR P S 56 ]
RAERMIT R (HIEAY 30% . A ZhE
40% . =L B 30% ) s 4o ad A R A 1k 1 (R
o], 7E WO 58 h & B 1019 CONR fig 4% 1 4%
p38MAPK 3 i , Z2 fift il bR R G S8 AE S I, AT R0
T S A I U B I B L PN B2 A5 40 5 ) OBk PR
RGO U S90S o 19 58 0 A5 A AR T
OWUER | WL 4Efb it e . AR SLERIRTT T CONR
% TGF-B1/p38MAPK/CREB 18 % Mt 3% DA K%
VSMCs EFE Y HLEE

1 #R5A*

1.1 %4 PUEMERE (BDH Limited Poole England,
5272460] ) .CONR (b3 [F4 2 245,k 23 F] ) \SB203580
(Calbiochem 23 &) ) EARALTT (AT BR V0 25 1 25 45 B
3T, 140213),

1.2 4 iR EEHE = R AR (FaTiES .
SCXK (1X)2012-0001 ), 44 Ji7 & (2.5+0.3 )kg, 5% %0 {i
T N P AR SR — ] IR (2242)°C TR (70£5) %,
A iR ER,

1.3 XA 5ME

1.3.1 EERX A  Smooth Muscle Actin (SMA)(sig—
ma, 150209 ) ; DMEM/F 12 153 5 5 58 A= 40 1L 375 A G 2F
I3 5 BT TCF-B1 Hidk ; AT A p-p38MAPK $i
4 (Sigma ) ; BR¥T e p—CREB $i{& (Santa Cruz); &
Fh A 5 B R BB 4 310 77 5 Millipore 2 mg/mL; GAPDH
FPif (dba RER );BCA HH & X F &
(Pierce); 10X TBST PH 8.0; MBF4Z i (FEGTH);
NC i (Millipore ) ; H1 431 i Y & H Marker; TEMED
(Pierce); PMSF Acrylamide; 0l & 2L 4% @ % ; DTT;
Stripping Buffer; NP -40 .« —actinin Glycine .Trizma
base (Sigma ) ; & [ B 1 5 (Roche ) ; HPR (4t 357 K
i) s BSA A5 (Sigma ) ; 3T i TgG.

1.3.2 £EN & Bi5TAIES;CO, 53545 AR
VKF s Fresco IR &5 O HL 5 4 A sh AL BT 18 &
L AN AT WA E G BE T s S AR 2 5 155 A 22 i
% s MiniP—4 H1JKA8 (Cavoy ) ; 0O S 58 A2 14 14
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B BRI RS 2 45 s MultiSkan3 AR AN ; B B 4 412 1.44 DA kK% JE + 5 ik SMC ¥ # 0  cck-8 ¥

WAL L BRE ) 5 B2 B3 (Hanna ) 5 7K SF- i 66,82 K 5
3TCURAR 3 2 TR 5 BEAR S0 B A 5 MR 5 P DA 5 05
47Kl o
1.4 Sk XIBFSERR] T I T 4 Sl 2=t
FEPT S B 2 S ittt
141 A fm sl 4 P S HaiFhiE ey =
KA, 4 Ho5 H S TF T 3 mg/kg CONR
150 mg/kg, 450 mg/kg £ H ;SB203580 M 54,12 h
I 2,2 mglkg; 1 R4 FAEHIEEK 20 mL /H /EXS
HREM, 10 d J5 I = shBCR ML, TE TR 43 B8 1LY , 48 56 C,
30 min KiHALBE , 20 CIAAERH
1.42 DA B A B & KT H 4R WA
BRI FNIE R, IER 2 1 2 HAay 7 R Kb, A
H S HE 5% DU E (100 mg/kg -bw )7, K 1 Bf
1B BRI & A, 8 ST 10% 8% 10 mL(16
h F1 12 h B)),72 h J5#EHL FBG 7€ 16.7 mmol/L~23.5
mmol/L # *2, AUZH ME ARkl (55 29% I8 [ i
0.5%BFRF 594531 )30 of (kg-d); 1EH 2 M %
TRk 30 ¢/ (kg-d), B H /3 PURIESE . — 85 1E % 4l &
R ZH 34 1R 280 (40 mg/kg - bw ) BRI S, JE47
J =Bk N BEER B AR , AR5 Ak SER 3R DL E R
10 J& ., 4b4E 1 HOEH e 2 HBR G B E B bk o 45
RV IE Bk REAT VP 245 80N, AL A3
0, B H Y REOBE 5 ER o sh ke TR AR 32
BIBKICHEAE o 16 IS L) o

B 20 e S Bl BT LA 888 0O, SR A4
Wk 55 3245 -1 LA R, i B 05 97 3 do Fpdt
A O RS, AR R ARG T IR AR O
s BUE 3 R4 T 5250 .
143 DA kK% £ 30 ik SMC 24 X 3% T ¥
96 FLAN 1% FEAR 0 R i 37 1E 5 4 (55 95 L+ 1E 35 -1
JULZA0 0+ T 5 1003 ) A28 2 (5% 3% I+ 4 250 S 3 L 4
JH+ TE I3 ) CCONR 55 571 2t 21 (35 57 ML+ A5 03 L
YA+ 245 MY ) CONR AP B 2 (3% 75 L+ A5 70 -
JULAH M+ 55 25 137 ) \SB203580 ZH (% 35 ML +455 B - 1
JULZIE 0+ 5 24 X003 ) 3 AR T 4 (% 3% 0L+ 55 70 - 3
JULAH I+ 55 25 10005 ) o HUE 3R LAY VSMC 20 2, 37
WRE 2 1x10%/L, 3R 2 96 FLAL, 4% 28 i A B 1L 37
Ki% 48 h, MIF IR INEN 25%.
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N 5 4 7 P W B (AL, T30 45 2 AS ) e 3 4o il
T 5090 i 2k B (1650 )1,
1.4.5  Western —blotting 3% M & & 4 TGF -B1.p -
p38MAPK,p-CREB & A4 & LU EW
HEPLH LIV T 9 0 s BRI AL 8 17 ; HEAR A SL 00 41 4%
B 10 £ s 2 U A0 R - 198 RIPA 28 F 4205
IR B GIR . FRECE 1 WLZH 2R &, in A 241
W, 15 000 rpm ¥ S EAT519K 3 IR VK LIE &
20 min,4 CES.L>, 13 000 rpm, 20 min. 25058 5 B
VWL BCA g T, -20 CIRAF o
U1 LA FE AR 70 g, T FHBES HL YK
SR, PVDF L 523, ODYSSEY ZL4MEERE S
ARG WA S SR EEE, DL o-l3hiEE A
KNS,
1.5 itz SR SPSS22.0 4iit, L5 4L
PR (7 £5) 2R LA HLFCR A LSD #4041, 241
() Ll A8 0 FH B R 28 7 25 4311, P<0.05 R 25 % 6 4i it
R,
2 #£3
2.1 CONR *f DA % £ 3 Bk - 78 WL 4m JEL 3 74 449 op )]
MR BERSIIGF I CONR XFF 3 L4 i 484 7 EL AT
IHIVEH], H 509 =Wk (1C50) 1253 pg/
mL, TEILE 1.
%1 CONR B EIEEEIMSER (F+5,n=10)

21 531) SCERURERE O XIRIRSEREE IR %
ek 3.46+0.12 4.61x0.16  24.89+4.12
IEH 4 4.36+0.18 4.60+£0.15  5.24+2.09

CONR w24l 0.92+0.03 4.59+0.16  79.9+0.28
CONR fi6IH4H  1.97+0.18 4.62+0.18  57.45+3.34
SB203580 £H 3.36+0.13 4.62+0.17  27.26+2.56
FARATT A 2.95+0.18 4.55+0.12  35.17+4.44

2.2 western blotting % M DA % -F 7B WU 2m B TGF -
B1.p-p38MAPK,p-CREB & @48 kik 4RI
N AR ML IT 40 B CONR 5 4 %F p -CREB.p -
p38MAPK . TGF-B1 & [ m Rk A MGIER, S
HILEL, 227 A G2 L(P<0.01) . FARABTTHH K&
CONR 7 24 %+ p-p38MAPK & {4 4 41 i /5 Ak T
SB203580 4 (P<0.01), = flfth T 20 & CONR W4z
8] JC i 3 BE it 2% % (P>0.05), CONR & .CONR i
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7 5 20 .SB203580 41 Mz 2 At VT 241 X TGF-B1 .p-
CREB & 14 M0l 1F H L4 418 C B & 5e i 2% 2 5%
(P>0.05). TEW#& 2K 1,

% 2 CONR Xf DA & EFHRkFBA TGF-B1.p-
p38SMAPK .p-CREB & HHIZM(x+5,n=10)

2151 n TGF-B1  p-p38MAPK p-CREB
AR 21 8 1.08+0.22® 1.45+0.07% 1.11£0.21™
EHH 9 0.68+0.21" 0.51+0.03" 0.67+0.23"

CONR &7&E4] 10 0.75+0.10° 0.79+0.07°“® (.73+0.22"
CONR fiE744H 10 0.80+0.14° 0.91x0.12°7®  0.79+0.19"
SB203580 40 10 0.90+0.16° 1.12+0.13"4*® (.83+0.19"
EARAIT X IRA. 10 0.79+0.16" 0.89+0.06"™™  0.77+0.22"

W HERA ,P<0.01; S RMiTH b, 4P<0.01; 5
CONR {41 b5, 4P<0.01; 5 SB203580 4 [4% , ©P<0.01,
HE N2 GAPDH,

A B C D E F
TOE= B 1S000 T " — —— —
p-pasmapk 1:2000 G
pci oo I R

CAPDE 12000 SRR o

WA IER4L, B AAI4], C. CONR &84, D. CONR

54, E. SB203580 4, F. VA& AhiT4H
Bl 1 Western blot ;%ill CONR ¥t DA % E ZhBk TS ALA

% Si@ K TGF-B1.p-p3SMAPK, p-CREB & H IR IAE
3 itig

Bt G A 23 10 A e DA 1R R4 T ™ i ) =
Jr i, VSMCs J& DA BB rfvie 5200 40 M A 43, Ao
Tl A P 7 IE R AR SRR 45 8 7F DA K2R
R i A8 1A B S 2 S S Y,

TGF-B1-p38MAPK-CREB 7£ 35 DA V-1 HL4H
PO 58 e A A BN A EH . p38MAPK 8
I VSMCs 458 FiEF  L[ml iz 42, $0 ] p38MAPK
B IO e W8 AT ZLPH 1k VSMCs 38 5l i £ 127200,
TCF-B1 & —Fh A 7 A KA H MY £ U fig i 18 &
SIS e SN Q gk YT DS e Rl S i
#E VSMCs 3458 AT, f A IE AR IR 25 728 )
T FEARZSS, PR A 1 3 LH TGF-B1 19 5 23K i
1 DA JGIT IREAR), TGF-B 1 7] LIS p38MAPK ifij
KAV . CREB 2% st a K+, o] LLiE
I W R AR T AR B G A oAk AR AR AR, R IR AL Y

p38MAPK A] L% CREB SEH#miL, NMSHB
FEPR R AR, g IR | S AR 8 L A S IR A
N, JE A Y AT LTS p38MAPK-CREB i %, 2 5
T LA A A A 1 B2 BELIKT p38MAPK-CREB i
H&A BT BHWT DA -1 WILAN 34 5 g i I

T VB 5 UL A5 28 A4 e T R ML B R e AR A
M, AR X — b, FRATTLAFR BV 4, 25 A0 M7
RN, A6 CONR. FRATHT IO FT K& A 4 2 HE25E
B A AV W, 2 J0 5% 200 B 2, A2 B AR AR I TR
B 10 P A A . B A W R A% e A A AR
PrEA AL, AR A 2L , A A S N i Wl
CER AR E N o s =N T E TR STo i) ] i
B RATIRAE BRSPS, 14 IR Ak b A it v 5 1 o)
ka1 VSMC 1/

SB203580 42 p38MAPK f4 S il 57 , vl 4170
p38MAPK & #5154 "# 30U . SB203580 41 5 CONR 4%
20 434 p-p38MAPK 2 [ Y 55 i ik g
p38MAPK il J§ G #1552 5 1 DA P LI 4 ik
o BR T p38MAPK 551 3 RGUHUIE Ab, i A HA
WS 5 DA P WIS A R 5 IR T B 5 450me/kg
CONR #F RV H DA RGBT K 450mg/kg CONR
KHEH DA KA RN RE 5¢ 4 B KT p38MAPK il [
AR

RS2 1638 8 755 DR AR 55 S 3 Bl ik sk 2 4 4
AR DA KA, T CONR & ] .SB203580
R AT & 25 L7 1150 DA RSP0 LA A, 4521
Xof H BB A VR, T CONR Ry A5 41 RS i
SF- Vi UL 200 25 B AR 20 ¢ SB203580 4 K A AR A YT
HAF R B . DA REE LR B TCF-B1 .p-
p38MAPK .p—CREB £ [1 ! 3L 55 8 19 /& R ik IR A,
CONR &5 A2 p38MAPK 101 3 2 K 7 et 7T
ZH 4% 4 & 2 1 75 % TGF-B1.p-p38MAPK . p—CREB
AR A MEIER M CONR & AR &4 X
et T 21 %5 SB203580 41 2 14 9 il £ FH B & ; CONR
T R YT R T CONR R 5 4, H I HE T,
CONR 7] g B3 i3 445 TGF-B1-p38MAPK-CREB
{5230 1 R HIATT DA V-0 L0 M 19 58 7 1
Bk :
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