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Hypertension is one of the most common diseases in middle-aged and older people, and heart failure due to chronic
hypertension is a major complication, along with coronary artery disease (CAD) and stroke. To date, with the advent of effective
drugs to lower blood pressure, concern is now shifting toward how to manage the causal complications typified by hypertensive
heart failure with extremely poor prognosis. Cardiac fibrosis is highly correlated with cardiac dysfunction in patients with a
hypertensive heart. Therefore, the reduction or improvement of cardiac fibrosis might be a useful treatment for heart failure.
Although cardiac fibrosis is attributed to excess pathological deposition of extracellular matrix components, the mechanism
remains unclear. Recent reports revealed alpha smooth muscle actin (a-SMA)-expressing myofibroblasts are primarily
responsible for fibrosis. It is believed that myofibroblasts are differentiated from resident fibroblasts, whereas the transformation
of vascular endothelial cells into myofibroblasts, known as endothelial-mesenchymal transition (EndMT), has been suggested to
be intimately associated with perivascular fibrosis. On the other hand, hepatocyte growth factor (HGF) has been reported to show
suppressive actions in various fibropathological conditions like pulmonary fibrosis and renal fibrosis. Thus, we hypothesized
HGF prevents cardiac fibrosis by blocking these pathways. The purpose of this study was to investigate the effect of HGF on the
pathogenesis of cardiac fibrosis induced by pressure overload in mice.

( k72 5 DT pAf(Methods/Results))

We analyzed pressure-overloaded HGF-transgenic mouse (HGF-Tg) model made by transverse aortic constriction (TAC).

The amount of cardiac fibrosis significantly decreased in pressure-overloaded HGF-Tg mice compared to pressure-overloaded
non-transgenic controls, particularly in the perivascular region. This was accompanied by a reduction in the number of
a-SMA-positive myofibroblasts as well as expression levels of fibrosis-related genes and by significant preservation of
echocardiographic measurements of cardiac function in the HGF-Tg mice (P<0.05). The survival rate 2 months after TAC was
higher by 45 % (P<0.05). Human coronary artery endothelial cells (HCAEC) and human cardiac fibroblasts (HCF) were
examined in vitro after treated with transforming growth factor beta 1 (TGF-P1) or angiotensin II (Ang II) with or without HGF.
TGF-B1 significantly induced the differentiation of HCAEC to the myofibroblast phenotype, as indicated by a-SMA expression,
in a dose-dependent manner, while HGF inhibited the differentiation process in HCAEC (P<0.05). Similarly, TGF-B1 and Ang II
significantly increased the mRNA expression of a--SMA in human cardiac fibroblasts, however, HGF prevented the phenotypic
conversion of HCF into myofibroblasts and also gene expression of other ECM-related proteins including collagen I and collagen
111 (P<0.05).

(# $E(Conclusion))

We conclude that HGF reduced cardiac fibrosis by inhibiting EndMT and the transformation of fibroblasts into
myofibroblasts. Overall, our present study demonstrates that an increase in HGF resulted in a significant improvement of cardiac
performance and mortality in a pressure overload model. The reduction of cardiac fibrosis would be caused by the inhibition of
multiple pathways, including EndMT and the transformation of fibroblasts into myofibroblasts. Cardiac fibrosis is one of the
adaptive responses or repair reactions to pathological injury caused by pressure overload or disruption of coronary blood flow in
hypertension or myocardial infarction. On the other hand, myocardial fibrosis leads not only to heart failure through reduced
contractility and compliance, but also to fatal arrhythmia through disordered conductance of the heart. Pathologically cardiac
fibrosis could be defined as excess deposition of extracellular matrix components in the heart. The accumulation of ECM causes
the increase in myocardial elastance, while the reduction of ECM causes ventricular dilation, both of which are the driving forces
for heart failure. So the point is how to manage the imbalanced fibropathological conditions. In this study, the inhibition of fibrosis
was necessary and sufficient for the preservation of cardiac performance and the improved survival rate, however, further research
is needed to control fibrosis. Since fibrotic change is believed to be irreversible at this time, administration and/or stimulation of
HGF might offer potential for the preservation of cardiac performance in the failing heart due to sustained pressure overload.

HMXEENOHRENDEER

DRBIZEAOHL LT, HROICHETFERICBT ABERMMNZED, BLCELT L HQOLEAE KT S
BHERTHY, EREENICOLBOTRERAR LR >TND, DMEEOETICE, LHEEROYEFT Y LI/
BMLEEE D ERAMBZE D THDH LI, HHREMICOMOBHEEBEL Bb o> T 5, BE(LIZE< DlEcE
BN, EOAD=ALE—EFLPF LR > TRV, TE, FFRRHESFMILS )+ N A o RHEFEE F % 45 W
T2 EDPBMLDOFBIZEERTRE b OZ ERHBLMMIRY D05, AP T, in vittoD R IZB W TEBAR
1 BRI ASTGE- B & A L 7o P B2 FIEEERIAIC & o THIMAMESEMIAR~ & b3 28T, 0 ONC DRAE ZE MR 23 5 R Ade
FRRL A~ & TG 23872 2 T A E F (HGF) M 0l L. & 7in vivoll BV CO M RAYHGFIM G F S E~ 7 X
BEATIIS LOBRMIEERINT 5 2 & T, OHEEETEMBTZLE2RLEbDOTHD, T bDORNELFEMD
BEICETDEEZOND,





