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B TR (P< 0.01) , N EZAAE Y AP-1 MCP-1 R9%E6R FE(E K FEME HUAE .mRNA ZKCFEB B F & (P < 0.01) ;5
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[ Abstract]

stimulated vascular endothelial cells and co-cultured with smooth muscle cells following treatment with the compound Qishao

Objective To observe the expression levels of inflammatory factors, AP-1, and MCP-1 in TNF-a-

Jiangya tablet, and explore the mechanism by which the compound Qishao Jiangya tablet inhibits vascular remodeling.
Methods A co-culture system was established using vascular endothelial cells and smooth muscle cells. Stimulation with
TNF-« was used to mimic the hypertensive inflammatory environment. The cultured cells were randomly divided into seven
groups: normal control, model, blank serum control, MRS2578, irbesartan tablet drug-containing serum, compound
Qishao Jiangya tablet-containing serum, and MRS2578 + compound Qishao Jiangya tablet-containing serum. Except the
normal control group, all groups were stimulated with 10 ng/mL TNF-a; the irbesartan tablet drug-containing serum,
compound Qishao Jiangya tablet-containing serum, and MRS2578+compound Qishao Jiangya tablet-containing serum were
treated with 10% drug-containing serum; the MRS2578 and MRS2578 +compound Qishao Jiangya tablet drug-containing
serum groups were treated with 10 pwm P2Y6 receptor blocker MRS2578. After 24 hours of modeling and drug intervention,
CCK8 assays were used to detect the survival rates of endothelial cells and smooth muscle cells. ELISA was used to detect
the level of IL-8 in the culture supernatant. Immunofluorescence, Western Blot, and quantitative PCR were used to detect
endothelial expression levels of AP-1 and MCP-1. Results Compared with the normal control group, the survival rates of
smooth muscle and endothelial cells decreased significantly in the model and blank serum control groups, while the levels of
IL-8 were significantly higher (P < 0.01). Compared with the normal control group,AP-1 and MCP-1 in endothelial cells
in the model and blank serum control groups were detected by fluorescence intensity value of immunofluorescence, gray
value ratio by Western Blot, and mRNA levels by quantitative PCR were significantly increased ( P< 0.01). Compared with
the model group, the survival rates of smooth muscle and endothelial cells were significantly increased in the compound
Qishao Jiangya tablet-containing serum groups, while the levels of IL-8 were significantly lower (P < 0.05). AP-1 and
MCP-1 in endothelial cells were detected by fluorescence intensity value of immunofluorescence, gray value ratio by
Western blotting, and mRNA levels by quantitative PCR in the compound Qishao Jiangya tablet-containing serum groups
were significantly reduced compared with the model group(P < 0.01). Conclusions Following stimulation with TNF-a,
the compound Qishao Jiangya tablet can improve the survival rates of endothelial cells and smooth muscle cells, reduce the
levels of AP-1 and MCP-1, prevent endothelial cell inflammation, improve endothelial damage, and protect normal function
of smooth muscle cells.

[ Keywords] inflammation; AP-1; MCP-1; endothelial cell; smooth muscle cell; compound Qishao Jiangya tablet
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1.1 ##

L11 SERsh

15 43 ~ 4 A#E) SPF glfEr: SD KR, A HE
230~250 g, W T~ i 14 3 o S ak S B A BR A )
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oG B/E RS R R, I 3 W e W it S
(ZYFY2018112503) , i1 pa 4 BH T S 40 2l 5 2
IO E AL S5 5 3 W B B it B A% IE S [ SYXK
(i)2015-0003] .

1.1.2 #i

JEAR K B A6 P T AL 40 ok AT P Rz 400 i ok 35
W4T Procell 23],

1.2.3  FZF S5

FIOr-EA R B (520181026, HUAK . B Fr
0.46 ¢), NE KR H & A 12 i, MY T A2 &
97 g, W 11 51 R s 24 KA A — B = B o R =
JEULYP3H A (35 17122111, B4 . B H 75 mg) , A
Il R H 28 300 mg, 1 F 4% F 11245 b 42 P 4G i
WA FRATF]

TNF-o 19 A 3¢ [ eprotech 2 A, it 5.
101373A2918,P2Y6 ZARFH I MRS2578 Il H 3¢ [H
selleck 247, #t5 . 8285501, 1L-8 ELISA #4772
W bt R A R A BR A W) 45 20190305,
AP-1 —$i MCP-1 —¥i  B-actin N ZHilk G A 1t
SERREMHE ARG RA A, #5550 k.
Al03113818 . AB05105689 . AH11286487 .,

MK3 7 il b5 A (55 %, oF %), B Uk AX ( BIO-
RAD, mini protean 3 cell, &[] ) , %5 .03 #L ( Eppendorf
Centrifuge 5424 R #Y, 78 [¥ ), vK % ( Haier, BCD-
196TMZL B4 ) | 4 A g4k & 6o b ( iR

BERL A FR 2y ], Tanon-5200 %) | 52 56 25 # 4l /K
( MilliPORE , ULUPURE % | ¥:H) .

1.2 A%

1201 251000 SOt BRI 9 il 4%

SPF 2t SD KR 15 H ARFEAR T BEHL /K
3, HEXIRA (5 H) JulvbH A G H)
LRI R (5 B o 43 I R S5 800) i i
PR H R 3 545 T SRR R K e Vb e
F7(0.081 g/kg) A I -EATRE R (1. 50 ¢/kg) , W
B, BR2IK,ESELE TR, KKRGZ)E2h, 8B
F B BKEUL T 135 45, 250 10 min (4500 1/min) |
B E V5 W, K KA (56°C,30 min) , B T -80°C VK
.

1.2.2 4k

W5 BEAR PNz 200 6 S UL i 4 ) S
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WA T e 22505
1.2.3 MR AR AL

FRAMM I BRI B A0 L A S e
FRET 24 FLANMIRE SRR P b TR K o
LA IE A5 HE 0 2 B T Transwell /N2 NI, & T
Y5 FR R N (542 5% C€O,,37°C) B FR1~2d
J , BIVAT B T4 4 P Rz 400 A - i UL A0 i e 8 3R
&R
1.2.4 N2

Vg I R B AN L BEAIL 23k 7 AL, B IE X R
(A NZANME + ST LN M BRI (B) - RAE
T + NEZ 20 + 718 L0 AR ; 25 1 O 37 % R 4
(C) RAEHF + NE A + PRI + 25 F i
;3 MRS2578 4 (D) : RAEH F + VUK K 4t i +
SEU LA JE VP B 2GS 4 (E) - 958 1
+ PRI + S LA + JE DUVbIE A il s B O
LA R SIS AL (F)  RIEH 7 + N 4
+ U LA + &5 AT e R I ; MRS2578 +
BHENBFEER SHMEH(G) : RIEF T + VIEK
WM + I LA + &2 07 EATRE R I v .
bR A MY LR SRR R P INA 10 ng/mL A TNF-a,
A ERABTHDL 50 IR A TR B, 25 25 LA 10% 17
I, AR A AN A S 2 I, DOBR N R A
HLA A 10 wm B MRS2578 FY P B2 40, 3455 K 4%
25110 24 h J5 EATAH TR AR
1.2.5  Zfays oA

SR CCK-8 12 A6 il 45 24 - 4 WL AM it B2 P9 2 240
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I E AL OD AE, FOBRARSAA , 355 45 41 40 i 1y
FEXS AT R, L4 A7 6 = 25 25 A A A7 05
R/EH AR,
1.2.6 [ ¢ B 788 W BRF 550 I 5 75 ( enzyme-linked
immunosorbent assay, ELISA ) £  *F ¥ JL 41 ftL 5
B A R SR R 1L-8 BY7KF

WA ST LA B 55 PN B A Pt e 3 % R, B8
> 15 min (3000 r/min) , B _E7F , #% #8 ELISA 77 &
VRIS, R e 2R & h R b 1L-8 7KK,
1.2.7  SRPEsOGA I N B2 40 i b MCP-1, AP-1
(AR 1R IR

PSR G AL 40, F8 25 Transwell /NE K
FLNWAA, ¥ PBS Vi Pk, 2 5 W EE [ 2 30 min, H]
0.25% Triton-100 i# % 15 min, i% Il 5% BSA #} 4]
10 min, #24% 1:100 AR IMA AP-1 MCP-1
—PURE R, 4°C HEOCIE R, PBS WV, ARHE 1:400
A ARBL I A — B B, 37°C G 30 min , ¥
PBS J9%k 4 YK, TN DAPI #:56M& 15 min, PBS 18
Uk 4 W, DRI R A BIE, JF i s 4l M ~F- 35 9%
JEOREAE
1.2.8 HHBEEEIIS T ( Western Blot) &0 PN B2 21
Jirf MCP-1 AP-1 [7E (1434

FEREHE HE BCA B R I U50) 6 1 B A 84 AR
PabritE i 2k R FEA R B R, RIS A
A, 100°C 221 5, SDS-PAGE Hi, ik Jii %
FEREIE B S MR fE S IR BT 2 h, — B
H 4°C 1%, PBST PE% 5 min, 3 W, WM H,
PBST £ 5 min,3 ¥, B ECL & ik 5 B Y 1F
FEor LR IEA AR RO BT A A sk R OE AT
IR i3 TANON GIS B2 BUR & 26 11 A0 4%
G/
1.2.9  SERF 26 RE #7E (qPCR) Kl Py Jz 41 it
AP-1 MCP-1 mRNA ik

JNAGE i TRIzol 857, 0> 12 000 rpm, 5 min,
WM 200 wL S5, I 2R 715 sfa 8
O BT W, I S5 AR S5 D P R A T
H) RNA, £ RNA UT3E T8 5 7T A RN Ase-fre i i
FE WA T L 58 s i, #e iR & Ui W # AR  af
BEE4 I cDNA, #54T PCR )%, @3t Primer 5.0

BOFIT51Y, 51975 L3 1,
Rz1 PCREZEHT YT

Table 1 Primer sequences of PCR genes

FEN 51975 (5'-3")
Gene Primer sequences(5'-3")
AP Forward: CAGCCGCCGCACCACTTG

Reverse;: TCCGCTCCTGAGACTCCATGTC
Forward; GCAGGTCTCTGTCACGCTTCTG
Reverse: GTTCTCCAGCCGACTCATTGGG
Forward: CCCAGGCATTGCTGACAGGATG
Reverse; TGCTGGAAGGTGGACAGTGAGG

MCP-1

B-actin

1.3 ZFiESR

iz JH SPSS 21. 0 BT St 27 o0 by . 45k
YRR Y bR 22 (& = 5) o, Z4LIAT L
IR R T 2200, WAL ) EL B LSD G 56,
P<0.05E5 H i EHE,

2 &R

2.1 XFH R 4 Ra K i A48 B iE O B S

5 A H, B ALHTC AP R 40 T v LA LA
TR WK (P < 0.01) , 2 TNF-a /510 R IE
TR A — 2 B E ;5 B 41, D
21 E 4 F AV G B P Rz 40 A - L4 A
PRI RANFFEE AN (P < 0.01 8P < 0.05), 5
D 4L, G 21 P9 HE 20 S ST U LA A7 336 SR 14 o ( P
< 0.05) , MRS2578 % Jr LATRE % 24 1L 7 ¥
Al BH K B2 9 I SO S5 450405 5 1) A 52 A4 R -
LA ARG (L 1)
2.2 XEBMAMSHEAMEERRDRER
F IL-8 7K F B3

5 A 41E, B 411 C 417 WLAR 5 P9 Rz 40 i
LER SR P 1L-8 JKFBH W T+ (P < 0.01) , 3R B
TNF-o - FUF 3 A AE IR BT 5 23 1 AR AE 7 11-8
SrEEIN ;5 B 4L, D E F.G AN S N
il e S AR | DR A NI o
(P<0.015 P <0.05);5 D #L,G 4 1IL-8 KV
Bk (H 22 F RG24 L (P> 0.05) , MRS2578
FZ J7 L AT B R 7 24 1L 359 RE 90 1 28 0 ol 34 45
3 JE JAE R T TL-8 43I (LA 2) .
2.3 XWHERMATH AP-1 MCP-1 EARIEA I

BREP LR B R . 5 A A, B.CHNEM
il AP-1, MCP-1 %¢ % 38 JF (4 B & J+ &
(P<0.01); 5 B4, D.EF.CHNEMEP
AP-1 MCP-1 %R B IEL(P < 0.01), 5
D 2, G 4 AP-1 MCP-1 £& 4 %¢ 65 B2 B R AIG, (H
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2 I E4 Group E
§z 054
3 F41 Group F
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ST L4

Smooth muscle cell

P Bz 4 ff

Endothelial cell

TE:A 21 B XA B 2H BRI ; C 20 . 25 LTS X HRZH ; D 4H . MRS2578 41, F 4 . )IJJ_] VDI 2 I 2 F AL S OB AT R R 2
4156 41:MRS2578 + )7 LATREIR A M 41, S5 IEH X IRALILEL, © P< 0.05, ™ P< 0. 01; SRR LA, " P< 0.05,% P< 0.01; 5
MRS2578 ZHIL#5, 4 P< 0.05,44P< 0.01, ( FEI[R)
B AL A B AN ST LA BTG T LS ( & £ 5,n=3)
Note. Group A. Normal control group. Group B. Model group. Group C. Blank serum control group. Group D. MRS2578 group. Group E. Irbesartan
tablet drug-containing serum group. Group F. Compound Qishao Jiangya tablet containing serum group. Group G. MRS2578 + compound Qishao
Jiangya tablet containing serum group. Compared with the normal control group, * P< 0.05, ** P< 0.01. Compared with the model group,”P<
0.05, *P< 0.01.Compared with MRS2578 group, P< 0.05, 44 P< 0.01.(The same in the following figures)
Figure 1 Comparison of the viability of endothelial cells and smooth muscle cells in each group( x + s,n=3)

ERTGEHH¥EX(P>0.05), EFEANBEEFRE  AP-1 MCP-ImRNA ik K F B B MK (P <
WA 25 AN 0 b AP-1 MCP-1 28 0.01) . 5D 44, G 4 AP-1 MCP-1 mRNA ik
FAIFR I K, H 5 MRS2578 4 FH B, 33X i ) 2 ARG H 22 5 G2 L (P> 0.05), EJ7

JERINA (WA 3 4)

Western Blot Z5 B~ 5 A 4AAHEL,B.C AN
FEA B AP-1, MCP-1 S % E L W B F+
(P<0.01), 5B44,D.E.F.G N4
AP-1 MCP-1 % FE LB 3 B B IR (P < 0.01)
5 DA, G 4 AP-1 MCP-1 Y625 5 L (H B 5 1
flR(P < 0.01), EJ7EATFEE R REAE A ] 4 5E K+
PRI KA AP-1 MCP-1 By R 3Rk, H
5 MRS2578 & i, fE S B 2 (WK 5.6)
2.4 MTHEMAKF AP-1 MCP-ImRNA #2200

qPCR 45 7R .5 A 4Lk, B .C 4l & 4ii i rh
AP-1, MCP-1 mRNA 3% ik /K ¥ ¥ 05 &8 F+ &

(P <0.01), 5 BAHLK,D.EF.GHNEIAHE
A B4l C#H
Group A Group B Group C

AP-1EH
AP-1 protein

MCP-1EH
MCP-1 protein

Group D

AT R 7 RE WS A ] 28 AE DX 375 T 09 N B A i R
AP-1 MCP-1mRNA Bk (WLE 7).

600 -
#

i

400
) -] [

0=
B4 D?ﬁ E41 F4

Group A Group B Group C Group D Group E Group F Group G

IL-8 (ng/L)

B2 A4 u LM S N R g S B R b TL-8 K
& (x£s,n=3)
Figure 2 Comparison of IL-8 levels in co-culture medium of
smooth muscle cells and endothelial cells in each group( x+ s,n=3)

D E4L F4H G4
Group E Group F Group G

B3 MBI AP-1 MCP-1 3 F3RIA LR
Figure 3 Comparison of AP-1 MCP-1 protein expression in each group of endothelial cells
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Figure 4 Comparison of the fluorescence intensity value of AP-1 and MCP-1 in each group of endothelial cells( x + s,n=3)
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Figure 5 Comparison of AP-1 MCP-1 protein expression in each group of endothelial cells
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Figure 6 Comparison of the gray value ratio of AP-1 and MCP-1 in each group of endothelial cells( x + s,n=3)
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Figure 7 Comparison of the mRNA levels of AP-1 and MCP-1 in each group of endothelial cells( x + s,n=3)
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SR A PR 43 Wb 0 AR, 52 el 48 7 i WL 48 A b
p3SMAPK 5 53 %, fre &AM il HL g 7 8 oy 250>
FEPN K A0 — 7 T LA M A R R R rh R B, N R
YA A 351495 1T 51 Toll #5714 4 (toll-like receptor
4, TLR4) RAEHE B FRIBIE I, 3 30N Kz 240 M A
SIS SIRR - ILAE B 58 3 A% | 2 T 75 A i A8
I8, LA W P R A R A 54, AT DL O A 4%
SE PR3, 4 T i LR L, 52 i il 45 47 5K 2
RELA M AR 1M A E 00, PRG540 R - T
JLZE ) 52 %k O 47 10 4685 1 ) R R T i A
IR R S ST PN B A A - T LA A B R
R Z B PN 40 B TR B, S B R 9 N B 4
FISF-F UL AR AR FH A AR R AR 5256 D)
TNF-o 355 10145 P B2 240 B R0 16 A8 e UL A S 1
AR Z2 ) 5 IR AR RE PR, WL P B 4 L 4 S XofF-

T LA MG 5 B RS Y52

AP-1 JE MR P — 2 8 2 0 B 3% sk L, i
c-Junfil c-Fos PH VR 4 Y AP-1 iR R AR
AR MCP-1 J& TS g 2 E 2
2R 20 M R, 7 A% 20 L L P9 Bz AT -3 UL i
EANFAE A RIE, NS AP-1 A
AV HAA e-Jun FT e-Fos A AT A MCP-1 B3Rk,
PR HE 2 A RE P 19 43 W6, 5 R i 4 T g L3 B |
T8, 51 K BRI A AR AT IBAEY E
o SHR KB R BEEh Ik AP-1 /3% 4k, 30 6l
MCP-1 3R 1K, BRAE B IR 98 4E I /K SF, 3 il 4%
FE SN, PRI LA, o3t i 4 A, AR AR IR
HH BN Z K -1 (lectin-like ox-LDL receptor 1,
LOX-1) it KLF2/AP-1 3484 5 P4 K D) RE B A5 Al
0, N R T RE 14 48 0 2F — 20 IR N e A hE B
SHCE T LA MG R, 5] & i A
2R AR DY BB R RS TSI 1A 8t A5
PP R K R sk MCP-1  TNF-a B9 IA I8
BRIMAE P9 B R AE RN, Y 5 I 4 P B I AR B AR
FH AR 7 W UL 20 i D Ge 18 &2, ehosg i A 9
TNF-o 38 3 175 5 N Je 4 Ha v AP-1 85 H A9 TE 4L, /T
PalE A AE B RS, BN K D RE L,
TR A& i R 1 22 3, A2 e i 4 7 o AL 4 L S o 4
B P2Y6 SZARBHIT R MRS2578 & 4 M 8 11 #Y)
I, BERZBHWT TNF-o fY R E(E 51536, 41l 7
LA AR, O A A Y AR SRR AT 4
T TNF-o 355 109 10487 PN B2 240 L A1 2 AL 448 A A
T W] BEAIG, IAE - T LA 55 P Bz 4 i 5 5
A S E R IL-8 1 & s 3G, N Je 4 e v AP-1,
MCP-1 fE 1% AFl mRNA Rk THE . B T4 T
Hie , 27 EATE R R f 25 v 4, e DLV 3 5 2
L2 MRS2578 2 \MRS2578+ & J5 LA e %
2Y I35 2H PN K2 40 RS- LA B A7 35 SR 388, 11-8
IKF BEAR, P9 B2 40 B B AP-1, MCP-1 & 1 K& H
mRNA R IBIKEREAL, R, 57 AR R A fg
VRS2 P9 B2 A0 LRS- Vi L0 B 356 2, 0 46 26 i f B B
P00 J5 AL AR R 43 0, AT P9 B 4 LT AP-1
MCP-1 FYTE P, B8 N B 4 47, f 7 L 4 i 1
HIIRE, WS E Y

ARSI R I, B LA R e A kg
RAE FIF TNF-o 755 14 P B2 200 L S - T UL 240 1
FEWG P i 45 8 9, ML o] R S Al 1L-8 1Y
A3 FEAR AP-1 F1 MCP-1 B TH 1 , 305k P9 5 400 i 6
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