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Investigation of the Inhibitory Mechanisms of YC-1 and

Other Related Drugs on Matrix Metalloproteinase-2 Induced
by TGF-betal in THP-1 Cells

FlI ﬁ%gl

B ~ BIH IR e (THP- 1) A1 s i I};d*fﬁ%‘ ﬁﬂ‘ﬁ‘ifgul B A*‘ £|5k(Zinc) &
WISV U < SR LY LRI e Gt
metalloproteinases > MMPS) > FB(FEJ_'"EJF[ M55 Eﬁb%%flﬁw JHELET(extracellular matrix
ECM) Vfi s> iﬁﬁiﬂ?ﬂﬁﬂﬁ [ ECM {1 <[5 %Ay ECM 707 » ﬂﬁjfcéﬁ & RS SR
Sy FEREREH B e FHIFURL i MMPS 71 TIMPs (= %571 MMPs Al e 187). 0
fil kS 2 fﬁﬂ%&*ﬁfﬂ zﬁiﬂgﬁixﬁ’?fﬁl@ﬁﬂ% R AR 2 ][RIV PO AR I
R SRR S Ik -

PNIF=MMPs S5V EE (remodeling) » |TFFP(repalrlng)é‘a’liﬂz%destroy) Fj@;iﬁq%ﬁ"ﬁ,f,l
fol V7 Bt o IR TPTARGEEEE ( — ERREA [ R PRERGEAR o IO - AR
(Alzheimer&apos s disease)< » ¥/%* MMPs #/f; %I% o phe D T MMPs s
A R f[ VR iAo 2R e fEF2 (metastasis) ¢ RVER N3 FJ[EH,%“\E'
A o

S s - fﬁ?ﬁl’v YC-1 (-~ * nitric oxide-independent # superoxide-sensitive fiY
soluble guanylyl cyclase 77 {“#]) =" ¢ | PARFEII MMPs T pop= o o i dRa] 1= ek
JiPTEE (zymography method)!] bTﬁJf@l%’ﬁé (Western blot) 25 » it * HIHIFS S
(THP-1)fr YC-1 f’ J‘Hffﬂﬁjﬂé@ﬁijﬁﬁ}:% [xI="(Transforming growth factor-betal - TGF-betal)
e [ A9 MMP-2 PSR 12 A2 - 7 sk 0 47 (gelatin zymography) ™ - 25 (P57
['1 TGF-beta [} MMP-2 [k I/iﬁ [’“f[ﬁ?% YC-1 A i I’F“ file if%‘%&?ﬂﬁfu Ee 2 k| L
53 if,}iﬁui(trypan blue exclusion method) raEslyc-1q Jﬂ]ﬁfﬂl‘ﬁﬂ RIS A O 0
oo U R (Western blot). ) @R > 1 YC-1 R T e E S
TGF-betal ffjl# MMP-2 S IV ERGIED o 9173 enzyme-linked immunosorbent assay
(ELISAYUBR[1E2H » YC-1 Wi % 0.5 microM [ FZ € iS4l (S TIMP-1 V% & - iy
TIMP-2> 4§ = [ {1 0.1 microM Eﬂ*jﬁ”ﬁf FIRGAPIE S TIMP-2 ik & o 7 i (transcrlptlon)
AR F R f’%ﬁﬁiﬁ%l@%ﬂ?everse transcription-polymerase chain
reaction) » YC-1 7' I'| & J2 4 35 J*fﬂl TGF-betal i [y MMP-2 mRNA fiu -

S5 STt R (Western blot) V #kg43% > 5 YC-1 BRI > 2k Il
TGF-betal fjif]f| % * §i% [~y Smad2 AIjfjl Smadd Ut « FRIRIE- 0Pk -
O W - g YC-1 e }‘“[iw‘*‘j#ﬂﬁfu X Frﬁ,rqulqw(THP 1 cells)fl1 »
TGF-betal f Fﬁffﬁg@‘ﬁu MMP- 23F TR IH"‘}’I]ﬁ”U VSR S folkLEYA Smad VRl R



A2 - SRS YC-L F) * AR BSS R T SRR < PR e B )
BRI ALY R PR 5 [ TGRS 9 K R o

if}i?lf jT;%F;I

Many evidences indicate that human monocytes (THP-1) and macrophages
synthesize and secrete a family of zinc-dependent endopeptidases named matrix
metalloproteinases (MMPs) and they can degrade and disrupt most components of
the extracellular matrix (ECM), consequently resulting in most extracellular matrix
deposition. Excessive accumulation of the extracellular matrix is a hallmark of many
inflammatory and fibrotic diseases. In particular, an imbalance between MMPs and
Tissue inhibitor of matrix metalloproteinases (TIMPs) is thought to be a main
cause of increased matrix deposition, consequently resulting in tissue fibrosis within
different organs, including lung, liver, heart, and kidney.

Therefore MMPs play an important role in matrix remodeling, repairing and
destroying. Recent evidence has indicated that MMPs are involved in the
pathogenesis of neurodegenerative diseases as Alzheimer&apos;s disease. On the
other hand, in cancer, MMPs encourage tumor cells to penetrate the surrounding
tissue during the invasive process of metastasis and can mediate many processes in
tumor growth and progression.

We found that YC-1 (a nitric oxide-independent and superoxide-sensitive activator
of soluble guanylyl cyclase) from artificial medicines showed obviously inhibitory
effect on MMPs activation. In this study, we found that YC-1 was shown to inhibit the
Transforming growth factor-betal(TGF-betal)-induced MMP-2 activation and
expression in human monocyte THP-1 cells by zymography method and Western
Blot. According to gelatin zymography method, we found that the activation of
MMP-2 protein induced by TGF-betal were inhibited by YC-1 in a
concentration-dependent way. We also found that the inhibitory effect of YC-1 was
not due to impairment of cellular viability measured by trypan blue exclusion
method. According to Western blot analysis, we observed that the inhibition on
TGF-betal-induced expression of MMP-2 protein by YC-1 is
concentration-dependent. Furthermore, we found at 0.5 microM, YC-1 could
significantly reduced TIMP-1 proteins measured by enzyme-linked immunosorbent
assay (ELISA). On the other hand, we also found even at 0.1 microM, YC-1 could
significantly reduced TIMP-2 proteins measured by enzyme-linked immunosorbent
assay (ELISA). In the transcription level, the result that YC-1 suppressed the
TGF-betal-induced MMP-2 mRNA expression is concentration-dependent inhibition
by using RT-PCR.

According to Western blot analysis, we observed that the inhibition both on



TGF-betal-induced phosphorylation of Smad2 protein and translocation of Smad4
protein by YC-1 are concentration-independent. It needs further study.

In summary, we found that YC-1 had inhibitory effect on MMP-2 expression and
activation in THP-1 cells. Its main mechanism of action might be through Smad
signal pathway on TGF-betal stimulation. However, the inhibitory mechanisms of
YC-1 on THP-1 need further investigated. It will be interesting to study further the
anti-inflammatory activities of this compound on inflammation-related disease in

Vvivo.



