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ABSTRACT

We examined hepatic expressions of hepatocyte growth factor(HGF)and HGF receptor(c—
met)in liver diseases. Liver tissues from 62 patients with liver diseases were examined for
their expression of HGF and c-met protein by means of an immunohistochemical technique
using polyclonal HGF and c—met antibody, respectively. Immunoreactivity for HGF was
noted in hepatocytes and biliary epithelial cells. Intense immunoreactivity was observed in
acute hepatitis(AH), chronic hepatitis(CH)and liver cirrhosis(LC), although no immunoreac-
tivity was seen in hepatocellular carcinoma(HCC). c-met protein was expressed in hepato-
cytes and biliary epithelial cells. The expression of c-met protein was higher in patients
with HCC and AH than in those with CH. The correlation of immunoreactivity between
HGF and c-met was observed only in patients with LC. The results of the present study
indicate that HGF and c—met proteins are highly expressed in liver diseases. However, the
expression of the two proteins is not identical except in LC. Therefore, HGF may play an
important role in human liver diseases, mostly in a manner independent of c-met expres-
sion. ‘ (Accepted on January 8§, 1997)
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SRS 1B PERF 2 FFIEZE Fr#ufasE

n(M/F) 7(2/5) 20(15/5) 96/3) 26(22/4)
SE W 43+16 48+12 55+ 14 62480
WA

A 5 0 0 0

B 1 3 1 8

C 1 15 8 16
NANBNCa 0 1 0 2
B+C 0 1 0 1
Bilirubin (mg/dl) 5.8:£4.9cd 0.7£0.2 1.4+0. 404 0.9%0.3
Albumin (g/dl) 3.6+0.6 4.0x0.4¢ 3.8£0.8 3.7£0.4
AST({U/L) 985+ 1641cef 82+68 78+38 83050
ALTJIU/L) 1624+1845¢4d.¢ 124499 10593 80456
7—-GTP(IU/L) 182+146 64438 02+72 121 +96h
ALP(IU/L) 421 +139eh 255+134 286152 287186
LDH{IU/L) 498+ 457 d.¢ 179+40 174+46 198 =66
r—globulin(g/dl) 1.5+0.3 1.6+0.4 1.9£0.6 1.8+0.5
Prothrombin time(%) 91+16 80+19 70+21 85£21
AFP(ng/ml) 3.9+£2.7 5.9+6.0 412+601¢ 604£182]1¢
ICGR15 (%) 1346 27+16¢ 24 +£15¢

S-HGF (ng/ml) 0.33+0. 24(5)

0.23£0.08(11)k

0.23£0.06(6)k  0.30=%0. 10(6)*

)£ SD.
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#3. MEHGFELEKR/NNTA—5 & OBR
SR 1B FFRZE iigilibe X
r p r r P r P r p
sHGF vs Bilirubin 0.76 0.1319]-0.31 0.3580| 0.08 0.8860| 0.62 0.9661| 0.59 0.0009
sHGF vs Albumin —0.46 0.4384] -0.18 0.6061|-0.41 0.4142| 0.02 0.9630|-0.31 0.1096
sHGF vs AST —0.43 0.4653|-0.17 0.6245| 0.84 0.0355! 0.43 0.3969| -0.06 0.7792
sHGF vs ALT =0.29 0.6361| -0.21 0.5328] 0.51 0.3055| 0.67 0.2017]<0.01 0.9924
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sHGF vs ICG RI15 0.22 0.5123| -0.71 0.6728] -0.38 0.4536! 0.13 0.5681
sHGF: m#EHGF
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LA, fExOLERMRTRE LA L
BEHI OGN TWAM, X542, c-metEHAIL,



178 OB OE -

HGFi—®+5EHMEDO LV /4 - ThbH T &
DIFE XN 7Y, c-met mRNADOFKBNELERFT
BERLTWA I EBBYERTREINTVS
79, v FPOFEBICBY Be-metDRB 2B
L7-#ETDw. 22 C, bhvbhiiemili
{LFEMFEIC LD, FEHERICEIT Sc-metE
HORER T #E LR, RICHMRICZDORE
BREDLNA. Thid, FHEBECEET Sc-
metZFEFICHGFAKE &, FHRAICERDATH
T DERRBLTNBED, BE5VIREASHED
HnE KRB L TWB 00 bahiy. ki3
HGF & cmetEHOREBIL, FHMC, HFEET
DATEIAEBIBA R 2728, BHERFR CEERF R
TIERDOONiah -7z, 2O b, BEEFIC
BiFAHGFB L UcmetBEHDOREIL, Thih
PBRIZSICANZ AL L VEIEEZT TS
EBRBEE NI,

SEIDOPEIC BT, FFMfgE CIdHGFDOX
BHAZRDONYT, THEIURIORED L E UKEER
THoro. —F, cmetELIIFMEE CERE
LTWAI EMEmEINA. COFFRIE, c-met
mRNADFFHifE CIHFEETICHLEREA LTV
7o HMEIE—HTH. FFMREIZSWT,
c-metDFEBLOBE L IEOSLE & OBE#E Z#ES
L7cB&EIC &5 &, il EsbTh 5 e
metEBEEADRBABE N - Io LT HHREWV L, o
met mRNA VUL TOHF TIE, FHlaEOS
ILE L OE&EII /- T o8EVERBD, B
RO—F% 5Tz, SEIOHDN OO T
1%, c-metEADORR & FFHlgEOSLE & Db
I HEBERI R AR DT, HrMllgE oK & X, ik
BHOFE, HEOCRFEL IFHHELI L, -7/, &
DEICOWTIE, SHOILELBHABUNETH
5.

ZBIERICKT SHGF R XUHGF L 2/ %
—THAHcmetEHDHRBRZ, FREHARLFNIC
ME L7
1. HGFiZ &2, 8L, FEZEICRV
TRHEBTHED, Mg CIIRRE2EDE» -
7o
2. c-metEEIT BN, BYERE, FEZ,
Pl T L BICERREZTRD/-.

3. FFICH1 AHGF & c-metEEH ORBEBRE DR

i, FFEE COARIEOHEBBEREZRD, 2R
%, BHERR, FFAIRaRE CIIMEBEBR A RO
-7z,

4. WHGFB L UcmetEHORRIT, mE
HGFE ¢ &BARTH 0, KFBEIFEBICKT 5M
BHGFO ERICiE, FStBk ODHGF D#E ok
7 VT TV ADKT OB ARB I,

5. FFHREIC B Ac-metBEHORBEOBEL,
FBOBMEY LT LLREB L TWinhos /.

Wail 2 BICH70 D RIGBRE L 5 e & HEE %
B0 E LABIAEAREE 2 BE) IBEPHE,
7B B D & LR/ DN ERSEBE A ATIREE,
FRRRERFHERRPERIRI N L £
ECEBEERE L& E LARABIEEE 2 BEVH
A4z COBERLMICHE CHLE LETE
7.

X ®|

1) Bezerra JA, Witte DP, Aronow BJ, Friezner
Degan SJ. (1993). Hepatocyte—specific ex-
pression of the mouse hepatocyte growth
factor-like protein. Hepatology 18, 394-
399.

2) Boix L, Rosa JL, Ventura F, Castells
A, Bruix J, Rodes J, Bartrons R. (1994).
c-met mRNA overexpression in human
hepatocellular carcinoma. Hepatology 19,
88-91.

3) Bottaro DP, Rubin JS, Faletto DL, Chan
AML, Kmiecik TE, Vande Woude GF,
Aaronson SA. (1991). Identification of the
hepatocyte growth factor receptor as the c-
met proto—oncogene product. Science 251,
802-804.

4) Cooper CS, Park M, Blair DG, Tainsky
MA, Huebner K, Croce CM, Vande
Woude GF. (1984). Molecular cloning of a
new transforming gene from a chemically
transformed human cell line. Nature 311,
29-33.

5) D’Errico A, Fiorentino M, Ponzetto A,
Daikuhara Y, Tsubouchi H, Brechot C,
Scoazec JY, Grigioni WF. (1996). Liver
hepatocyte growth factor does not always



6)

7)

8)

9)

10)

11)

12)

13)

FHEABOHGE & c-metZE R,

correlate with hepatocellular proliferation in
human liver lesions:Its specific receptor c-
met does. Hepatology 24, 60-64.
Di Renzo MF, Narsimhan RP, Olivero
M, Bretti S, Giordano S, Medico E,
Gaglia P, Zara P, Comoglio PM. (1991).
Expression of the Met/HGF receptor in nor-
mal and neoplastic human tissues. On-
cogene 6, 1997-2003.
Fang JWS, Bird GLA, Nakamura T, Davis
GL, Lau JYN. (1994). Hepatocyte
proliferation as an indicator of outcome in
acute alcoholic hepatitis. Lancet 343, 820-
823.
Gohda E, Tsubouchi H, Nakayama H,
Hirono H, Sakiyama O, Takahashi K,
Miyazaki H, Hashimoto S, Daikuhara Y.
(1988). Purification and partial characteri-
zation of hepatocyte growth factor from
plasma of a patient with hepatic failure. J
Clin Invest 81, 414-419.
Ito T, Hayashi N, Horimoto M, Sasaki
Y, Tanaka Y, Kaneko A, Fusamoto H,
Kamada T. (1993). Expression of the c-
met/hepatocyte growth factor receptor gene
during rat liver regeneration induced by car-
bon tetrachloride. Biochem Biophys Res
Commun 190, 870-874.
Liu KX, Kato Y, Yamazaki M, Higuchi
O, Nakamura T, Sugiyama Y. (1993).
Decrease in hepatic clearance of hepatocyte
growth factor in carbon tetrachloride-intoxi-
cated rats. Hepatology 17, 651-660.
Majima Y, Fujimoto T, Iwai I, Tanaka
M, Sakai T, Abe M, Tanikawa K. (1988).
Histological diagnosis of hepatocellular car-
cinoma by a new technique of ultrasound-
guided fine needle biopsy. Acta Hepatol Jpn
29, 628-632.
Nakamura T, Nawa K, Ichihara A. (1984).
Partial purification and characterization of
hepatocyte growth factor from serum of
hepatectomized rats. Biochem Biophys Res
Commun 122, 1450-1459.
Nakamura T, Teramoto H, Ichihara A.

14)

15)

16)

17)

18)

19)

20)

21)

179

(1986). Purification and characterization
of a growth factor from rat platelets for ma-
ture parenchymal hepatocytes in primary
cultures. Proc Natl Acad Sci USA 83,
6489-6493.

Nakamura T, Nawa K, Ichihara A, Kaise
N, Nishimoto T. (1987). Purification and
subunit structure of hepatocyte growth fac-
tor from rat platelets. FEBS Lett 224, 311
-316.

Nakamura T, Nishizawa T, Hagiyva M,
Seki T, Shimonishi M, Sugimura A,
Tashiro K, Shimizu S. (1989). Molecular
cloning and expression of human hepatocyte
growth factor. Nature 342, 440-443.
Nakamura T. (1991). Structure and func-
tion of hepatocyte growth factor. Progr
Growth Factor Res 3, 67-85.

Noji S, Tashiro K, Koyama E, Nohno
T, Ohyama K, Taniguchi S, Nakamura
T. (1990). Expression of hepatocyte
growth factor gene in endothelial and Kup-
ffer cells of damaged rat livers, as revealed
by in situ hybridization. Biochem Biophys
Res Commun 173, 42-47.

Park M, Dean M, Cooper CS, Schmidt
M, O’Brien SJ, Blair DG, Vande Woude
GF. (1986). Mechanism of met oncogene
activation. Cell 45, 895-904.

Ramadori G, Neubauer K, Odenthal M,
Nakamura T, Knittel T, Schwogler S,
Meyer zum Buschenfelde K-H. (1992).
The gene of hepatocyte growth factor is ex-
pressed in fat-storing cells of rat liver and is
down regulated during cell growth and by
transforming growth factor-38. Biochem
Biophys Res Commun 183, 739-742.

Roos F, Terrell TG, Godowski PJ,
Chamow SM, Schwall RH. (1992).
Reduction of a—naphtylisothiocyanate~in-
duced hepatotoxicity by recombinant human
hepatocyte growth factor. Endocrinology
131, 2540-2544.

Sakaguchi H, Seki S, Tsubouchi H,
Daikuhara Y, Niitani Y, Kobayashi



180 G5

K. (1994). Ultrastructural location of hu-
man hepatocyte growth factor in human
liver. Hepatology 19, 1157-1163.
Schimacher P, Geerts A, Pietangelo A,
Dienes HP, Rogler CE. (1992). Hepato-
cyte growth factor/hepatopoietin A is ex-
pressed in fat-storing cells from rat liver but
not myofibroblast-like cells derived from
fat-storing cells. Hepatology 15, 5-11.
Shimizu I, Ichihara A, Nakamura T. (1991).
Hepatocyte growth factor in ascites from
patients with cirrhosis. ] Biochem 109, 14
-18.

Shiota G, Rhoads DR, Wang TC,
Nakamura T, Schmidt EV. (1992).
Hepatocyte growth factor inhibits growth of
hepatocellular carcinoma cells. Proc Natl
Acad Sci USA 89, 373-377.

Shiota G, Okano J, Umeki K, Kawasaki
H, Kawamoto T, Nakamura T. (1994).
Serum hepatocyte growth factor in acute
hepatic failure in comparison with acute
hepatitis. Res Commun Mol Pathol Phar-
macol 85, 157-162.

Shiota G, Wang TC, Nakamura T,
Schmidt EV. (1994). Hepatocyte growth
factor in transgenic mice: Effects on hepato-
cyte growth, liver regeneration and gene
expression. Hepatology 19, 962-972.
Shiota G, Kawasaki H, Nakamura T,
Schmidt EV. (1995). Characterization of
double transgenic mice expressing hepato-
cyte growth factor and transforming growth
factor «. Res Commun Mol Pathol Phar-
macol 90, 17-24.

Shiota G, Okano J, Kawasaki H,
Kawamoto T, Nakamura T. (1995). Se-
rum hepatocyte growth factor levels in liver
diseases: Clinical implications. Hepatology
21, 106-112.

Suzuki K, Hayashi N, Yamada Y, Yoshihara
H, Miyamoto Y, Ito Y, Ito T, Katayama

K, Sasaki Y, Ito A, Kishida Y, Kashiwagi
T, Fusamoto H, Kamada T. (1994).
Expression of the c-met protooncogene
in human hepatocellular carcinoma.
Hepatology 20, 1231-1236.
Tajima H, Matsumoto K, Nakamura T.
(1991). Hepatocyte growth factor has a
potent anti—proliferative activity in various
tumor cell lines. FEBS Lett 291, 229-232.
Takehara T, Matsumoto K, Nakamura
T. (1992). Cell-density dependent regula-
tion of hepatocyte growth factor. J Biochem
112, 330-334.
Tomiya T, Nagoshi S, Fujiwara K. (1992).
Significance of serum human hepatocyte
growth factor levels in patients with hepatic
failure. Hepatology 15, 1-4.
Tsarfaty I, Resau JH, Rulong S, Keydar
1, Faletto DL, Vande Woude GF. (1992).
The met proto—oncogene receptor and lumen
formation. Science 257, 1258-1261.
Tsubouchi H, Niitani Y, Hirono S,
Nakayama H, Gohda E, Arakaki N,
Sakiyama O, Takahashi K, Kimoto M,
Kawakami S, Setoguchi M, Tachikawa
T, Shin S, Arima T, Daikuhara Y. (1991).
Levels of the human hepatocyte growth fac-
tor in serum of patients with various liver
diseases determined by an enzyme-linked
immunosorbent assay. Hepatology 13, 1-
5.
Zarnegar R, Michalopoulos G. (1989).
Purification and biological characterization
of human hepatopoietin A, polypeptide
growth factor for hepatocytes. Cancer Res
49, 3314-3320.
Zarnegar R, Muga S, Rahija R,
Michalopoulos GK. (1990). Tissue
distribution of hepatopoietin A: A
heparin-binding polypeptide growth
factor for hepatocytes. Proc Natl
Acad Sci USA 87, 1252-1256.



