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[ ABSTRACT] Aim The aim of this study was to investigate the relation of traditional Chinese drug Dan Hong, C-
reactive protein (CRP) and matrix metalloproteinase-1 ( MMP-1). Methods Human THP-1 cells were induced to
differentiated into macrophages with phorbol-12 myristate 13-acetate ( PMA).  Enzyme-linked immunosorbent assay
(ELISA) was used to determine the macrophages secretes MMP-1 in peak time.  Thereafter, cells were divided into three
groups: control group, CRP group, Dan Hong injection group, ELISA was applied to test the MMP-1 concentration in the
cell supernatant of three groups, and then MMP-1 mRNA expression at different time was tested by reverse transcription
polymerase chain reaction (RT-PCR) in CRP group. At last, the protein concentration and mRNA expression of MMP-1
were analyzed. Results THP-1 cell induction into macrophages was observed under the microscope, the peak of
MMP-1 secretion was in 24-hour. ~ Compared with the control group, protein and mRNA expression of MMP-1 in CRP
group was up-regulated gradually with 5 mg/L, 10 mg/L, 25 mg/L, 50 mg/L CRP.  The result exposed that MMP-1 level
was markedly elevated in a concentration dependent fashion (P <0.05). Compared with the control group, MMP-1 ex-
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pression in Dan Hong injection group was lower than the control group.

MMP-1 expression in Dan Hong injection group

was down-regulated segmentally and dependently with 200 ml./L., 400 mL/1., 800 ml/L, 1 600 ml/L, 3 200 ml/L Dan

Hong injection, but MMP-1 expression by Dan Hong injection intervention has no significance whether with CRP (50

mg/L) or not (P>0.05).

Conclusions CRP promotes the expression of MMP-1 in THP-1 derived macrophages.

Dan Hong can attenuate the MMP-1 secretion in interval, and there was no difference with or without CRP.
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( matrix metalloproteinase , MMP) """ C Kz % % I ( C-
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THP-1 47 ja. (15 & # B & % I & ¥ 40 B & 4 #F
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7% 37°C 5% CO, 8 JE 15 F & 60% ~T70% B3 5~
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R Fr R 8 THP-1 20 fL DL 5 x 10° AN/ LA 12 4L
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h, 28 j 6 R B v 40 e, MMP-1 W {8 B [8) % 7€ . F
PPS ik L EE ML 2 K, BB R ELFIHE 6,
12 24 48 72 h,

S5y 4t B 4 CRP (1 T Calbiochem /A %] )
THA AaEfR(FKFAGAFTRE) THA,
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200 mL/L) £ [F# & 24 h, M k%0 1 £ & i 7F 1640
Ptk 12 h 4N
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-80C kA & A , LM % RNA W4 E R & &, AR
1 Genebank 2 8t i £ & 7 7 {# H Primerdesign wAE
AT 5 4 % i, MMP-1 8 ki 5] 4 % 5'-CCT-
GAAGAATGATGGGAGGCAAG-3', T i &l 4 % 5'-
GCTCTTGGCAAATCTGGCGTG-3', ¥ %4 = 4 K £ A4
255 bp; W% GAPDH L35 41 % 5'-CCTGAAGAAT-
GATGGGAGGCAAG-3", T Ui 5l 4 1 5'-ATGAGC-
CCAGCCTTCTCCAT-3", 4 34 7= 41 K £ % 350 bp, #
B kI & B 4% XN (reverse transcription polymerase
chain reaction, RT-PCR) #% t. "1 F 4T 8 1E, L N 4
4 4 :94°C 3 min 94%C 30 s 58%C 30 s.72%C 45 s, %"
33 NMEI, % & 72°C #E f# 10 min, PCR ¥4 7
W) % 1% 37 g 4 I 80 ~90 V 12 JE H, k 25 min, 7
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Figure 1. Expression of different time MMP-1 protein and mRNA of THP-1 source macrophages
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25 .50 mg/L CRP I MMP-1 ) mRNA J& Ji i b %%

A B
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Figure 2. The comparison of expression of MMP-1 protein and mRNA by different concentration CRP intervention THP-1

source macrophages

2.2.3 REVREMITLLIEHNE O mg/L K 50 mg/L. mg/L CRP T F F ME4H AL MMP-1 Y FkFRAIC, &
CREEOTRTEAMBEAREEEOR L TEMKBEREE, (P <0.05) (HEMLLZ 0] LK
ke O ORFEREE PR ST 0 mg/L B 50 FHT2ZEMFELD),
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R 1. AREIREALESHEF 0 mg/L 5 50 mg/L CRP T
TEREZHE MMP-1 EERRIALLE (X £5,n=3)

Table 1. Different concentration Dan Hong injection effect
expression of MMP-1 protein of macrophages by CRP indu-
cing with 0 mg/L and 50 mg/L(x +s,n=3)

PARAR? (353 0 mg/L 50 mg/L
(mL/L) CRP T#i F MMP-1  CRP i F MMP-1
0 0. 647 0. 0554 0. 657 +0. 0119
200 0.395 +0. 037 0.314 +0. 0573
400 0. 191 +0. 005 0. 182 +0. 047
800 0. 167 +0. 0007 0. 166 +0. 004

1 600 0. 1593 +0. 0021 0. 167 +0. 0002
3200 0. 1572 £0. 1846 0. 168 +0. 0004
3 3 i

ACS F= 22 BRAIL ] S 7 s AR 2l Jok it A A 1 ik
filt b Sy ST BRI L, b B R 32 S R
0 200 60 32 R I, MMLP e BXE ke S5 Jo oy o fie 0 Bt e
PURIA: NG5 3E 2 A4 560 e BT IR M1y MMP
FHAEHF T CRP 5 b 45 BEH I B WA 24 6 2%
PIXAR, MMP-1 J& MMP i) —Fh, H 2068
S EBEYLLT R I AT SO R
P RRAE 1 I 58 BRE B g o 1 il =2 27 24 W 5 1
Z4100 N30 ACS MR E R, CRP J&—Fhif
B RIEHN T, B3 25 3l ks B8 1L (atheroscle-
rosis, As) WITE B, 7E AN As BEHURE SR &2 2% 5
H R R CRP ULAR, B BESR /NS
CRP JURGZ MG 22 | 1 43 M 200 B 322 ) 174 DX IR i) g
IFEBE 130 %, CRP KR B2 14 22 H Ho 92 I 558
SR, [ ik ] 3| RS 2 A 4 B il MIMP e SR A E X
F o ( tumor necrosis factor-o, TNF-o0) . F 4l fg A &
1B (interleukin-1B, IL-1B)  IL-6 55 i #F 5 P ff 22,
Wu 5517 FE 35 3 ik ) 15 BE BB 5T HUESE T MMP-1
X BESR RS E PR A B 2 O B AR, it
—IESE CRP B MMP 235, WA T BEB Y
W EOF AR 4 B B JAE N, WA Jay ¥ B2 L 1Y
25 Mahajan 25 B 57 0 3F 52 CRP A LA 5l i
ERK P53 JNK HLI /1 A 2 MMP By ik, B2
CRP 1 MMP-1 38 i3 A )7 sU0E 2 As BEHURAE A
FaRE T, B As BEME R G HE RS AR S0 7
WA 5T B LAl b 2 — 20 UE SE RN 2 G 3R R b 2 PR AL
1RY7 o Y T AT T R WA

ARSI e PR PR b 1T R A BRI 2 1Y RAE
AN — WA AN ST A AR FE ARSI o PMA
P55 THP-1 20501k A8 1 105 200 L sy, ] T 366 5 T

FRFIZ: AT RT-PCR AS: A [ S i) [ W 410 D 5 15 MMIP-1
FE A mRNA, 28 LA 45 58 7 . MMIP-1 U {1+ (1]
24 h IJFEARENSITFEX, 724 h T,
CRP fiE#F MMP-1 23k, H 2K BAU LR, &
RS . EEAE O 7E 24 h MMP-1 E ik, —
B E MR ESGTERTE 24 h Al REJE 5 i BE k1)
AFRGEBI IR, SR CRP AMUEES S
HARIEVEN , CRP iR HA {2 MMP-1 %3k & As &)
PABEHTE A 24 FZ AL 2 — , CRP 3 3 B Wi 4
MLAE 3 MMP-1 B A FHBES Bl CRP ¥k i 374 37
B = MMP-1 Rk 2L M THE , 7 50 mg/L CRP T
MMP-1 Fm b 8 &0, [RIBS7E 24 h B REAN oA B 3
Ik MMP-1 2 =, 38 10 2 it — 25 4 i B He &)
5Pk UE BH S8 4R 2l fok o5 A R Ak B B 1 ol 2402 7F
CRP Fl MMP-1 3 Z 1500 F & A4 09, WHHE T ACS
BEAE 2R AE N T CRP A1 MMP JHE BT fE, {H
J&,ACS Y CRP B 5 A 47224k, 4 CRP {2 #
MMP-1 FRik B, J& 5 A7 H e B+ FE Yl B
FiI,MMP-1 %§ CRP {2 #f MMP-1 £ 1F 52 5% if & 71
BAEH? X—RF B AEHAE,

PR S AE IR T 56O 08 A — 8 I R 3k
filh, AR SE 8532 FPHL I SHEAVE B W4 i MMP-1 3%
ik, TP ESRIAYT ACS FEFIPLEE, ARSZER
FHPFELTE S W 100 W 40 e 532 MMP-1, 75 0 mg/L
150 mg/LCRP T3 T, AN [R) e B 19 1+ 20 8 AR
JH THP-1 JRE W40l ,200 mL/L PR SHE T HE
WM 432 MMP-1 A %%, 400 ~ 800 mL/L JFth A
BUEHEAT- G, 2O B IL 3 200 mL/L, ZCR
1400 ~800 mL/L 254 B2 . M iR SCEG AT %1,
FHIAE 0 mg/L 8 50 mg/L CRP il F 5 I 21 fitg %
41 MMP-1 B i 4E 78 200 mL/L A %K,
400 ~800 mL/L f A %L ,800 mL/L i MMP-1 43A
BT SRR S AR 00 D6 3R 50 mg/ L 1 50
mg/L CRP T, FRZL I SRR HIXE MMP-1 (43
WTCZE 5 S UE S PFLLA ] MMP-1 79 430, 25 7%
CLTE SR PRIGYT e B Hh — e Ju R, B 3
Bifi v B2 (%) 338 hm i 28 R B S 2 (R R 21 4 o
MMP-1 B .32 AR AL 5 A 38 23 00 6 CRP 1
FAAIE MMP-1 F3 00 , 2 7538 2ok i 4 5 0 4 ) 4 1 g
HE @ AR S 23 MMP-1 23 W s /D AR LT 48

ZE L TR A ARSI IRATIA R, sk 3 ik
sKIRE A Ak 5 400 B HOR AR T AR 2 0 T R R AE
FHEY, CRP 1 MMP-1 X BEBR (482 5 1 AR 4 28 ¢
EEWER , R 25 P20 X MMP-1 A 0 HI4EFH , (E %
CRP T-#il F () MMP-1 JoBA & 2251, & SR FHLI X CRP



718

ISSN 1007-3949 Chin J Arterioscler, Vol 20,No 8,2012

T AFIVERT, St — 28 T i 1 PR R HIBL
il o BZ PR O A —E R

[ &% k]
[1] Hartung D, Schafers M, Fujimoto S,
matrix metalloproteinase activation for noninvasive detection

Eur J Nucl Med

et al. Targeting of

of vulnerable atherosclerotic lesions[ J].
Mol Imaging, 2007, 34(1) . SI1-S8.

[2] Zfgl, SR QM0 NUEZER I C-fni 4 kP
XF 2 B SR SR ARTT U BISEm [T, o [ 2l fk fet
e, 2009, 17(5) : 406-408.

(3] BRse, sKATL. PHLEF WA 0 O LU 48
WTFRCMT L], TARIEESE, 2010, 31(12) : 50-52.

[4] Mahajan N, Dhawan V. Inhibition of C-reactive protein in-
duced expression of matrixmetalloproteinases by atorvastatin
in THP-1 cells[ J]. Mol Cell Biochem, 2010, 338(1-2) :
77-86.

[5] Kemik O, Kemik AS, Siimer A,et al. Levels of matrix
metalloproteinase-1 and tissue inhibitors of metalloprotein-
ase-1 in gastric cancer[ J]. World J Gastroenterol, 2011,
17(16) : 2 109-112.

[6] Lee TH, Lee SM, Lee DY, et al. A glycosidic spinasterol
from Koreana stewartia promotes procollagen production and
inhibits matrix metalloproteinase-1 expression in UVB-irra-
diated human dermal fibroblasts [ J]. Biol Pharm Bull,
2011, 34(5) . 768-773.

[7] Schneeweis C, Grife M, Bungenstock A,
CRP-exposure inhibits VEGF-induced endothelial cell mi-

Atheroscler Thromb, 2010, 17(2) : 203-212.

[8] Jguirim-Souissi I, Jelassi A, Slimani A, et al. Matrix met-

et al. Chronic

gration[ J].

alloproteinase-1 and matrix metalloproteinase-12 gene poly-
morphisms and the outcome of coronary artery disease[ J].
Coron Artery Dis, 2011, 22(6) ; 388-393.

(9] X TMg, 2080, HeL, % 2SR IkEE SRR
B A 3 5 R TR S B TS RS2 Ay &xﬁ
MR F A2 (], v B Bk BE 4k 2% 5, 2009,
(3) : 220-224.

[10] Salgame P. MMPs in tuberculosis; granuloma creators and

tissue destroyers[ J]. Clin Invest, 2011, 121(5) ; 1 686-
688.

[11] Kuo MY, Ou HC, Lee WJ, et al. Ellagic acid inhibits

oxidized low-density lipoprotein ( ox-LDL) -induced metal-

loproteinase (MMP) expression by modulating the protein

kinase C-o/extracellular signal-regulated kinase/peroxi-

some proliferator-activated receptor vy/nuclear factor-kB
( PKC-o/ERK/PPAR-y/NF-kB )
endothelial cells[ J]. Agric Food Chem, 2011, 59(9): 5
100-108.

[12] Kouvelos GN, Milionis HJ,

signaling pathway in

Arnaoutoglou EM, et al.

Postoperative levels of cardiac troponin versus CK-MB and

high-sensitivity C-reactive protein for the prediction of 1-

year cardiovascular outcome in patients undergoing vascu-

lar surgery [ J]. Coron Artery Dis, 2011, 22 (6):
428-434.

[13] Nabata A, Kuroki M, Ueba H, et al. C-reactive protein
induces endothelial cell apoptosis and matrixmetalloprotei-
nase-9 production in human mononuclear cells: Implica-
tions for the destabilization of atherosclerotic plaque[ J].
Atherosclerosis, 2008, 196(1) : 129-135.

[14] Hwang JJ, Yang WS, Chiang FT, et al. Association of

but not adiponec-

Athero-

circulating matrix metalloproteinase-1,
tin, with advanced coronary artery disease[]].
sclerosis, 2009, 204 (1) : 293-297.

[15] Bostrom P, Soderstrom M, Vahlberg T, et al. MMP-1 ex-
pression has an independent prognostic value in breast
cancer[ J]. BMC Cancer, 2011, 11(1) . 348.

[16] Tanindi A, Sahinarslan A, Elbeg S, et al.
between MMP-1, MMP-9, TIMP-1, IL-6 and Risk Fac-

Relationship

tors, clinical presentation, extent and severity of athero-

sclerotic coronary artery disease [ J ]. Open Cardiovasc
Med J, 2011, 5(5) . 110-116.

[17] Wu YW, Yang WS, Chen MF, et al. High serum level of
matrix metalloproteinase-1 and its rapid surge after inter-
vention in patients with significant carotid atherosclerosis
[J]. Formos Med Assoc, 2008, 107(1) : 93-98.

[18] Mitsakakis K, Gizeli E. Detection of multiple cardiac
markers with an integrated acoustic platform for cardiovas-
cular risk assessment[ J]. Anal Chim Acta, 2011, 699
(1):1-5

[19] Alekperov EZ, Nadzhafov RN. Contemporary concepts of
the role of inflammation in atherosclerosis[ J ].
ia, 2010, 50(6) : 8891.

[20] Monter O, Orbe J, Varo N, et al. C-reactive protein in-

Kardiologi-

duces matrix metalloproteinase-1 and -10 in human endo-
thelial cells implications for clinical and subclinical ather-
osclerosis[ J ]. J Am Coll Cardiol, 2006, 47 (7): 1

369-378.
(BESCHEE W)





