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®aktop pocra renatouutos (PPI') o6nanaer MHTOT€HHOH aKTHBHOCTBLIO B
OTHOLICHHM 3peNbIX TenaTouuToB 1 Pa3IHYIHBIX HOPMATLHBIX OMHUTETHANLHEIX
ki1etok. CeHyac y Hac ects NaHHele, yto QP B KORnentpanusax 1—10 ur/my

SKCIPECCHPYIOT penenTopsr, BBICOKOa(GuHHbBIE k¥ OPT » ¢ Kg 25—28 nvons, kax 1
renatouuTsr, Pl g KOHIEHTpanusx 1—]100 HI/MJI BBIPAYKEHHOT'0 UHTOIIHTHYECKOTO
NEeHCTBUS  Ha OIYXONEBBIE  KJIETKH He OKasbIBaeT. Takum obpazom,
AHTHNIPONIH(EPATHRHOE neficTRie @PI" Ha onyxonegsie KJICTKH, BEpPOSTHO, HMeeT
LIUTOCTaTHYECKYIO, a He LHTOMTHYECKYIO mpupony. [ockonsky ®PT BIIUSIET HA
KIETOuHYTO nponudepaunio ABYHANpPAaBIICHHO, 3acTyKupaeT BHUMaHHS BOMpoc 0 ero
NPUMEHEHHHU B KayeCTRe TIPOTHBOOMYX0NEBOTO CpescTRa.

Paxktop pocra FenaTouuToB  (PPT), NIPOTHBOONYX0JIEBOE CpeJIcTBO,
TOpMO3KEHHeE poHpepaluy, peuentop OPI°

1. BBEAEHUE

®akTop pocra renatounTos (OPI) — gopprii }axrop pocra, CocTosALIMM U3
anbha-cyorenuHUIbT 69 kKJla u Oeta-cy6nenuumn 34 ka [1—3]. Knouupopanuue
K/THK ®PT BrisBus0, yro DPT sBisercs Pe3ynbTaToM nporteonusa €AHUHCTBEHHOIO
6eHKa~HpeﬂLHCCTB€HHHKa, COCTOsAIIEro u3z 728 aMUHOKHUCHIOT, (BPT rOMOJIOrHYeH
TasMuHOreny Ha 38% [4, 5]. ®PT" B KOHUEHTPAaUHIX 5—8 Hr/mn (60—90 TMOJIB)
YCKOPSCT mponudepanuio 3PEIIBIX renaTonuToB B NICPBHYHON KY/IbTYpe. AKTHBHOCTE
OPT u skenpeccus MPHK DPI" okasanuce 3ameTno [IOBBILICHHBIMH B NEYeHH Y
Tl1a3Me KpLIC ¢ moBpesxaeHeM eueny PasmMyHOro xapaxrepa [6—9]. Kpome TOTO,
YPoBHH DPI” Gbutu noBBIIIEH: B ACLIHTHYECKOH KUNIKOCTH y GONBHEIX ¢ LHPPO30M
nevenn [10]. V 3pensix TeNaTOUMTOB B mepBHYHOI KYIbTYpe okcnpeccupyercs
BBICOKOA() (P UHHHBII peuentop x OPI" ¢ Kd 20—30 MMOME 1 500—600 caittamu
CBA3bIBanus OPI [11]. Peuenrtop ®PI" umeercy Ha pasHoobpazHmrx JITUTENHANLHEIX
KICTKax, B ToMm yucje SPCIIBIX TEMAaTOLMTAX, HO He Ha ME3CHXHMATBHBIX KJIETKaX,
Takux, Kax  ¢ubpobnacter g TCMONIO3THYECKHE  KTeTKy. OPT ycKopsier
nposudepanuio pasnuyypx STHTENHATBHBIX KJIETOK, TaKnX, KaK KIETKH noyeynpix
Kanansues [12], kepatunouutss [13] u MenanomuTy [14], Ho 3ameTHO e Brmser Ha
npoandepanuio ME3EHXHMAJIbHBIX KJICTOK, PaxTtop paccesanus, Bnepsole onucannLIii
Stoker u COaBT., — 310 IIPOAYKT c]mﬁpoﬁnacmn, YCHIINBAIOUMA MOABUIKHOCTE
knetok. Kak oxasanocs, stor bakTop unenTHyen MOPI [15, 16]. PexombunanTumii
4ciioBedeckuii OPI" p dusnonoruyeckux KOHUECHTpauuaX 3ameTHo YCHIIMBaeT



OUYXONICBBIC KNETKH, 8, 3HAYHT, sBRgeTCSH PeTYIATOpPOM  mponudepanuu
ABYHANpaBNEHHOr0 AeHCTBHA H, BO3MOXHO, MOXeT mnpumenaTocs KayecTse
[IPOTHBOOITYX0JIEBOTO CpesCTRa.

2. MATEPHAJIBI 1 METO/IbI

(nuaepMOnHBIT pax H4enosexa, JCR B 9027) KYJbTHBHpOBaH B cpente Jionsbexko
B Momu¢uxanuu Hrma c Aobasnennem 10% CBIBOPOTKH KOpPOBBEro aMbpHoHa.
Knerku B6/F1 (menanoma MBILIeH, MOfapoK KOMMIaHuy Genetech) KYJIBTHBHPOBAMH B

2.2. Konuyecmeennas oyenka cunmesa JTHK u knemounos nponugpepayuu
Knerkn cesm ¢ mnotnoctsio 1x10° KIETOK Ha | cM? Ha I1aCTMAcCOBYTO

FICSOKCHYDHIIMHOM C aKTHBHOCTBIO (0,3 MKu/Mn (2200 Ku/MmMons, New England
Nuclear) B Teyenue 4 “1aCOB, OTMBIBANTH ABYKpaTHO PacTBopom docdaruoro Oydepa u
OOHOKPaTHO 10% pactBopom TPHXJIODYKCYCHOM KHCMOTEI a 3aTem pacTBopsanu B |-
MOJIIpHOM pactBope NaOH, Pangnoaxtusrocts kietox H3MEDAIIA € MOMOLIBIO ramma-
CYETYHKA.

Ans  konuyectsennoi OUCHKH KJIETOYHO NpONH(EpAHK KIeTKH cesy
(knetku B6/F1 —8x10* KJICTOK Ha JIYHKY, KJleTKK HepG2 — 4x10* xnetox na JTYHKY)
Ha miuamky ¢ 6 syHkamu (Cornig) u KYNbTHBUPOBANH B npHcyTcTRum MBPL B
Pa3MHYHBIX KOHLCHTPAUMAX B Teyenmue 4  cyrok. Knerku AHCCOLHHpPOBaIH,
obpabareiBas  mx TPHIICHHOM; YHCIIO KjeTok TIOACYHTEIBAIH ¢  MOMOMIbIO
FEMOLIMTOMETpa.

2.3. Ceasviganue ¢ peyenmopom QPI°

s usywenus coiicrs peuentopa OPI" nposomumy CBsi3bBaHKE 'I-OPT ¢
KICTKaMH 10 crnepyroweit MCTOIHMKE: KyIbTYphI YPaBHOBelHBaNH B Gydepe s
peakuuu CBS3bIBaHHS (pactBoOp X3HKa, contepxanuii
rn,apofccHamnnnnepasnﬂ3Tchynbtb0H0By}o KHCIIOTY B KOHUeHTpamuu 2 MMOJIb, H
CBIBODOTOYHBIA ObI4ymi ansbymun, pH 7,0) B Teuenue 30 MHHYT 1ipn 10°C. 3artem

OTMEIBAH nienisHem Gydepom mna peakump CBAIBIBAHUA M MOCTE pacTBOpemHs
IJIETOK B 1 -MOApHOM pacTBope NaOH H3MEPATH aKTUBHOCTE cBA3aHHOro ' 2P,

Uutonurnyeckyio AKTHBHOCTB OLIEHHBATH CACAYIOMMUM 06Pa3OM: KIIETKH CEAIH



HCNO/B30BaHHEM pacTBOpa NaS'CrOZ ¢ AaKTHBHOCTBIO 70 MkKuwn (250—500
MKu\mr Cr, Amersham) npu 37°C g Tedenne 2,5 yacoB. KynsType: TPEXKpaTHO
OTMBIBATH CBeXeH cpemoil KYILTHBHPOBAIH B TeueHHe 24 yacom B cpene,
COAEpXKallell COOTBETCTBYIONIME Konuentpauuu OPI'. PanuoakTHBHOCTE B cpene u
KICTOYHOM JIH3aTe, paCTBOpPEHHOM B 2% pacTsope noxeumncynsgara HaTpws,
H3MEPATH C MOMOIUBIO raMMa-CYeTYHKa, H IIPOLEHT LHTONM3A MOACYHTEHIBAIH MO
crenyromei popmye:

% untonusa = 100 x (A-Ap)/(A+B),

rme A  —  paTHOaKTHBHOCTL CPCABl 1A HCccleayeMblx KJIeTOK,
KYJTbTHBHPOBaHHEIX ¢ OPI” B Teuenue 24 4acos,

b — pannoakrusHocTs, OCTaBLIYIOCSH B KJIETKAX ITOC/Ie KYJIbTHBHDOBaHHH,

Ao — PaJHOAaKTHBHOCTE Cpean! uis HCCICRYCMBIX KIICTOK, KYJIbTHBHPOBAHHBIX
Ge3 OPI', yTo 03HaYaeT coHTaHHOE BBICBOGOXmeHHe ° ' Cr.

3. PE3VJIBTATHI

3.1. Topmooicenue cunmesa JTHK nood enuanuem QP

OPI" TopMO3HMN cHHTe3 HOHK  npsamo NPOTMOPUKOHANBHO  KOHLEHTPALHHU
(puCcyHOK 1). BrIpaxeHHBIX MOPQOJIOTHYECKHX H3MEHeHHUH OPT B mobbIx
KOHICHTPAUHMAX HE BBI3BIBAN, YTO [OKA3aHO C MIOMOWIBIO - (ha30BO-KOHTPACTHOIH
MHKDOCKONHH (HE IMoKa3aHo). MakcuMansHoe Topmoxenre (50—70%) mabmonanocs
Np¥ KOHueHTpauun OPI" 5—10 ur/mn. B Gonee Bricokux KOHUEHTpauHsX (CBhImE 10
HI/MJI) TODMOYXEHHE CHHTe3a JAHK 6oabme e HapacTaio. /[ng cpaBHenus u3yuero
BiuaHHe OPI” Ha cunres JTHK 3PCIIbIX IeNaToHTOB, PHYeM B KOHLEHTpauusx 5—8§
Hr/Mn OPI 3amertHo yexopsn cuntes JIHK rematonuros. Cnenosarenpro, ®PI
obnanaer mByHanpasmeHHBIM ne#cTBHeM Ha cunTes JIHK. Crumynupyromee wuu
HHIHOMTOpHOE neiicTBHe OPI ONPENCISETCA THIIOB KIETOK, HOPMAaJIbHBIX HIIH
H3MCHEHHbIX: OPI” cTuMynupyer cunTes JIHK renarouuros p NIEPBHYHON KynbType,
HO TopmosuT cuutes JTHK xnetok paka mneuenu HepG2. Awnanornuno, ®OPI
CTHMYJUPYET NPOAH(EPALHIO TenaToOLUTOR [14], HO yrueraer nponudepanuo
KJICTOK MenaHoMEl B6/F1.

3.2. Topmoocenue knemounod nponugpepayuu nod erusnuem GPI

Wuruburoproe neiicreue OPI" na cunres JIHK onyxonessx xnetox BBIABHITH
[IpH H3y4YEHHH mnponudepanuu OIYXONEBBIX KICTOK (PUCYHOK 2). ©PT npsmo
MPOTMOPUHOHATEHO CBOEH KOHUEHTpANuu TOMABNIANT NponHepalto onyxoneBsx
KJICTOK, NpHYEM MAaKCHMANbHOE TOPMOXEHHEe Ha 50—70% oTmeuanocs npH
KOHUCHTpauuax 5—I10 ur/mn OPT, yro COIIaCyeTCs ¢ pe3ynbTaTaMH B OTHOILEHHH
cuntesa JITHK.

3.3. Peyenmopur @PI " na ONyXonegwvlx Kniemxax

Msysenne penentopos ®PI nokasano, wro '“J-@pr CBA3BIBACTCA ¢
OMYXOMCBBIMH  KJICTKAMH  IIPOINOPIHOHATBHO KOHUEGHTPAUUH, M CBA3bIBAHHE
AOCTHraeT HachleHHs (pHcyHok 3). Kak mokasamo Ha pHCYHKe 3, KpHBBIe
CBASBIBAHMS yKashIBAIOT HA CyMECTBOBAHHE TONBKO ONHOTO Kjiacca CaiToB
CBASBIBAHHSA, OIKCIIPECCHPOBAHHEIX HA OMYXOJEBBIX KIETKAX. Ky u Bpax mma
OMyXONEBLIX M HOPMAIBHBIX KIETOK IPEACTABNCHD! B Tabauue 1. Ha usyveHHbix
OTYXOMIEBBIX KIIETKAX IKCIPECCHPOBAHO npumepHo 300—1500 caiitos cBa3bIBANKMS



ONYXOJIEBBIC KJIeTKH ABIIgETCH HHTOCTaTHYeCKHM, a ge HUHTOMMTHYeCKHM 10 CBOeif
npHupose.

4, OBCYXIEHUE

Kax YCTaHOBineHo, QP OKa3bIBaeT UHTOCTaTHyeckoe HeHCTBHEe g
lponudepanuio omyxosepnix Kierox. Ilockoneky TOI0BHHA MakcuMapHof; HAO035l,
BBISBIBAIOIEH TOpMOXeHHe nponupepauuy, cormacyerca ¢ Ky (25—28 IMOJIE)

o

ab0YMHHOBBIM IpPOMOTOpOM,  3amerho 3aMernanacy o CpaBHeHHIO ¢
PonHTenBCKIMY KICTKamMH, npHYeM mocye MMIINaHTaluN  Kierox be3Bonochm
MBILIaM OHOBpeMeHHo CHIXAHCh M mponeyt TIPHBHTBIX omyXoneit, i px pasmep

(hakTopa P o4eHb  BrICOKHX KOHUCHTpaumax. Kak OKasanocs, mpy
bu3nonornyeckyuy KOHUCHTpaLusx QP NpHCyIe ckopee UHTONHTHYECKOE, a e
IHTOTOKCHYecKkoe ZiefcTaye,

B npeneinymem HCCnenoBanuy My OTMETHIH, uro GPI TOPMO3HT
nponndepanuio HOPMAIIBHBIX Yenopeyeckyx KepaTHHonuToB, KYJTbTHBHPOBaHHEIX
NMPH  HH3KOi] KOHUEHTpauuu kanpiyg (0,1 MMoitb) [13]. Ilpu  takux YCIIOBHsAX
KepaTHHOIUTE] ObIcTpO nponudepuposany, yo OKOHYaTeIbHOH ﬂHdJQ)epenquoaxc
He noaBepramuey, B otanupe OT KICTOK, KyIbTHBHPORAK KX Ipy Qusnonoruueckoji



AHTHIIpONHbepaTHBHOoe AeHctre OPT, BO3MOXHO, urpaer PO ¥ B HOpManbupx
KJIeTkax, korpga CTHMynHupyeTcs px ponudepauns, go 6e3 OKOHYaTenbHojt

YCNOoBHAX. Takum obpazom, ®OPI MOXET nelicTopaTy KaK  oTpHuaTensyEj
PETYIATOp, nopasnsromuis nponudepanuio ONYyXOJNEBBIX KieTok HJIH HOpMasbHBIX

TKaHEBOTrQ romMeocrasa Onaropaps ABYHallpaBIeHHOMy ZneHcTruIO.
AHTanonuq)epamBHoc AcHCTBHE DPI” ya OyXoneBwle Kierky YKasbIBaeT Ha ero
BO3MOXHOE IpuMenenye p Kayectpe IPOTHBOOMYXO0MeBOrO cpencrsa,

Tabauna 1, K4 # Bpay 115 penentopa ®PI" ga HOPManbHbIX 1 onyxomeppx KJIeTKax
Kaerxu Tun knerox Penentop @opPr
Ky (moutp) Bmax (caiiTop

HAa KJleTky)

Hopmanouuie

[enaronut! KJIETKH NIEYEHOYHO] 24 565
MapeHXMMBI (KpEIChI)

Knerku noyeynpx SIHTE/IHANbHEIE (Kposuk) 28 720

KaHamkIep

Menanouur? JMHAEPMANBHEIe ( YEJI0BEK) 22 120

Kepatunomur3 SMHAEPMATLHBIE (yenopex) 17—45 700—1100

Onyxonegure

KB SMHAEPMOMAH b} pak 25 750
(4enosex)

B6/F1 MenaHoma (Mbirs) 24 350
HepG2 aK IEYCHH (Yeopek 25 1510
ATA PaCCYHTAHBI MeTo10M CkeTuapna, xax TT0Ka3aH0 Ha pucynke 3.
/IHTEPATYPHBIX UCTOUHHKOR, Cwm. {11], [14] u [13]

Ls
g X
Le]
w g
S
x
=]
5
o
(%]
2
h—]
o
(']
=
(%]

Tabauna 2, Biuauue pr Ha  HHTOMHTHYeckoe BEICBOOOX TeHHe e, H3
OIyXOJIEBBIX KjTeTok

Knerky oPr BoicBo6osxgenme 'Cr % uMmTonmza
(ar/ma)
B cpene nas B KJleTkax (A-
KYJAbTHBHPOB (B) Ag)/(A+B
aHHg (MMIyabe B %100

(A) MHHYTY) (%)
! HM IIZJ] bC B



MHH

HepG2 0 11 876+0 35 72241050 0
5 11 905429 39 1964367 0

10 12026491 3678511163 0

100 11471446 37215423 0

B6/F1 0 24340£1411 541081649 0
5 25116722 556034804 0,2

10 254824220 54 8061709 0,4

100 291631521 52 pggi90g 4.8

KB 0 21 900459 60297415 0
5 22139796 603914] 199 0,2

10 23 638+509 57 672+1866 2,5

100 22 278+444 53 161+997 2,9
Kaxcnas BEHYHHa npescrasnens CpenHed + SD npy TPEXKpaTHoOM H3MepeHuy
Ay — BeICBOGOXAeHHe °'Cr (umnynpcop g MHHYTY) B cpene mns KYNbTHBHpPOBayMg

HCCnenyemeix knerox g OTCyTCTBHE DPI”

Pucynok 1, Bmusnne opr Ha cuHTe3 JTHK g Kierkax HepG2, Be/F 16 u KB
renaronnrax. Kinerxy CeAMH Ha mnamky ¢ 24 JIyHKaMH ¢ IIOTHOCTBIO 1x](* KJIeTox
HA 1 oM? KYTbTHBUPOBany p °Penax, cogepxanuy COOTBeTCTByIOMHIE
KOHUCHTpauuy OPr Knerku KYIbTHUBHpOBamy g TCUCHHE 4 CyTOK, a 3aren METHITH
: 5I-.£[C3OKCHypH.£[HHOM B TeyeHHe 4 yacop, Ipencrappeny, CPCAHHE BenHyHHEI nocye
TPEXKPATHBIX H3Mepewui;: (®) knerky B6/F1; (0) knerxy HepG2, (A) xnetku KB6
(4) TFeNaToOLHTE]

FCMOLUTOMeTpa, Ilpencrasneny; CPEAHHE BemHuuub! nocye ABYKPAaTHBIX H3Mepexpui:
(®) xnetku B6/F 15 (O) knerky HepG2, (A) knerxy KB6

Pucynok 3. CBsi3bBanye "5L.opr € penenropom ga kieTkax HepG2, B6/F16 H
KB. Knerky HHKYOHpOBamy ¢ NeIAHBIM Oydepom g Peaxnuy CBA3BIBAHHS,
conepxarnuii BO3pacTaromye KOHUeHTpanuy 1. gpr C HIH Ge3 HeMeueHoro OPT g
100-kparHoii KOHUEHTpanuy y HHKYOHpOBany cmecy, B T€uyeHue | yacy Ipu 10°C. A;
KPHBas  Hachimenpg cnenupuyeckyy caiTon CBA3LIBaHHs '251-¢)PF B cpene,
COnepxatuelt pospacraromye KOHNEeHTpaunn ' gpr-. (®) knerxy B6/F1; (0)
SICTkH HepG2, (A) xnerxy KB6. B: rpauk Ckeryapna nng CaHTOB CBA3BIBAKHY
P Lopr - O603navenyyg 1o KE, 4TO Ha A,
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- Hepatocyte growth factor has potent anti-proliferative activity in various
tumor cell lines
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* Hepatocyte growth lactar (HGF) hus potent mitogenic u&v&y rar mvm.uqmocym and verioitt normal epithelial eslls, Wa now have evideneces

that HOF at (=10 ag/ml, strongly inhibics.the yrowth of HepG2 h:rrﬁmof
& R, 0f 25-28 pM. similar to findings with hepatocyter. HGF at 1-100 ag/ml

:tummramnpmhmha!ﬁﬂkqu:mfmﬁﬁl’

ularcarcinoma cells, B6/F] melinoms ceils and KB squamous carcinoms

biad no significant cytolytic cffect oa tumor eells, Therefors, tie and-proliferative effect of HGF on tumor cells seems to be cytostatic, not eytolytic.
As HGF apparently has bidirectional offects on oell mwm.shepuﬂbib:y that it cari serve 23 an enth-tumor agent merits attention.

Hepatocyte grom rtg:bar (HGF) Ankftum_r mnr. ‘Growth inhibition; HGF rceptor -

1. INTRODUCTION®

. Hepatocyte grci_wth factor (HGF) is a novel growth

factor composed of a 69 kDa a-subunit and & 34 kDa -

B-subunit -[1-3]. HGF cDNA cloning revealed that

HGF derives by proteolytic processing from & single -

precursor protein copsisting of 728 amino acids, and the

homology with plasminegen is 38% [4,5], HGF at 53-8 . .

ng/ail (60-90 pM) ptomote: the _growth of mature pa-

renchymal bcpatocytcs in-primary culture. HGF aot:v—_

ity and expression of HGF mRNA were ma:kedly in-
creased fn livers or plasma of Tats with various liver
injuries [6-9] and elevated levals of HGF were doted in

ascites from patients with cirrhosis {10). Mature hepato-
cytes in primary culture express a high affinity receptor.

for HGF, exhibiting X,=20-30 pM and 500-600 1ites/

hepatooyte [11). HGF receptor is widely distibutedin, =

e i 4 Y buted n, - with-0.3 4Cl/m ('Bidsaxyuridine (2200 Cvmmol, New England Nu-
- dlear) for 4 b, then, wers washed twica with phosphat=-bulTersd saflne
 andonos with 10% (w/v) ke=coid T'CA and solubflized with | M
o NaQOH. The radioactivity h\mrpc;utml te the cally wit counted in &

" y-countar,

various epithelial cells, including maturs hepatocytcs Sk

but apparently not in mesenchymal cells such ds fibro-
blasts and hem.a.topo;et;c cells. HGF enhances the

growth of vacious epitheliaf ceffs such as renal:tubuler -
cells [12], keraunocym (i3] and: melanocytes [14], but - -

{t has no evidenteffect on growth of mesenchymal cefls, .
Scatter factor. flrst described by Stoker and his col- .-

Teagueés is & fibroblast-derived factor which etibances

«<ll motility and was founid to be identical to HGF
(15,16). Indeed, recombinant human HGF markediy en-

hances the migration of various specles of epithelial
eells, including MDCK canine renal epithialial ‘cells, at

_physiological mnmntrwons (177 We have now

?comanm adtress: T. NaXamoura, Depirlmnl of s:o:m, Wi &
calty of Scle, Kyushu Unlvecaity, Fukuoke 812, Japan. P tm'

(82) 8322741,

Published by Elsavier Science Publishers 8.V,

obtamead evideuca that HGF has cytostatic anti-prolife-

- rative ¢ffects on various species of tumor calls, hencs
. -mRy be a bidirectional growth regulator, and possibly
;8 putatwe anti<tumor agent.

2. MATERIALS AND METHODS
2.1, Cefl éultures

o HipG2 (human hepatoceliular andnomn, = gl [rom Geoentech,
+ Co.).and KB (human epidermoid carclnoma, JCRB $037) eolls were
* eultured in Dulbecco's modified Hegle's.(DME) medium supplemen-
ted with 109 fetal eaif soeum (FCS) BO/FI (mousc melanoma, a gift
‘-__fl‘omﬁeﬂeﬂledlCo}cnﬂlmt‘dtuxudtnamtumefDME;ad
i H:ms Flz medium (1:1) supplenwated with 10% FCS.

L2 Mcammeur of DNA synichsis and csll gromwih-

Cam“umudutdm:yoilxw‘edm‘mau-wdphuk :

4 plate (Corning). xod cultured o medium conteining an appropritts

amattit'of HGF; After 4 days of calture, the cells were pulse-labeled

To mensure the cell grawth, the cells were ssedesd (8 5 10* cally/wel)

- fot B&F cells and KB cells, and 4 3¢ 10* celle/wrll for HepG2 celks)

on &-well plates (Corning) aad cultured in the presencs of various

: mmhoﬂufHGF for 4 days, The ceils were dissociaved by
. . trypsin-treaiment and the numbar of eells was dewm using s

hunowwmm :

X § Jm exey for HUFrmquw: ,
" Té tharacterize HGF teceptors, wofmmwwmw
- anatyzsd a3 follows cultures were equilitrated in binding bafTer
.*.(Haok's solution containing 20 tsM HEPES, 2 my/mi bovine serum
slbuntda, pH 7,0) for 30 min at 1¢°C. Iesicoid binding buffer coutaln-

ing increasing concentrations of [ “IJHGF, with or without'a 100- feld
excestive concentration of uninbieled HGF, way added and the

* " preparation incubated for 1 b at 10°C. Subsequently culiires were
-rumd three times with iot-cold binding buffer, and [*

OF bauad

229

P, 001/53%
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" to cells was messured in A y-counter alter sojubilization of the celis
with | M NaOH,

2.4, Measurement of eytalytic actfrity
Cytolytic activity wis measured as follows: cells were plated 4t &
density of § x [0° cell/well on & 24-well plate (Coming). The next day,

the medium was replaced With fresh mediom and vizble cells were

Iabaled with 70 xClml Na'CrO, (250-500 mCifmg:Cr, Amersham)
at 37°C for 2.5 b. Cultures were washed three thmes with frah medium
and cultured for 24 h In medium contining appropriate conceatti-
tans of HGF. The radioactivities.in the culture media and call lysateq
didtolved in 2% SDS were counted in a recountar, and the pu'mot of
cytolysis was calculated: a3 follows: ~

% of cytolysis = 100 = (H,)/{A+B),

wherein 4 represents redioactivity, in culture medinm nfu.rw cells
oultured with HGF for 24 b, 8 repressats radioastivity remainmg in

(arget cellt aftet cultivation, and 4, represeats radioacuvity Inccultie
medivem of target célls cultured withewt HGF, w!uéh means the

spantaneous release of *'Cr.

3. RESULTS

3.1, Inhibition of DNA oyn:hc:u by HGF .
HQF dose-dependently inhibited DNA synthesis of
tumor ¢ells (Fig: 1), There were no significant morphe-
"logical changes seen with any concantration of HGF, a8
examined tnder a phase-contrast - microscope - (not
showd). The maximal inhibition seen with 5-10 ng/ml
HGF corresponds to 50-70% of inhibition. At higher
concentrations (> 10 ng/ml), there was no further inhibi~
tion of DNA synthesis by HGF. For purpoze of com-
parison;, the effect of HGF on DINA synthésis of mature
parenchymsl hepatocytes was examined, HGF at 5-3
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c:lh and bepatocytes. Cels mplned io 24-well pl:m % xdmtuy

of 1 10 ceflv/cmy! and culttrred o medium contalalng xa appropeisis -

mmount of HOF. Calls wers cultured for4 days and pulvw-belad with

[*®I]-desxyuridine for 4 h. The average of triplicate messurements is

shown: (#) B&/F1.cells, (0) HepQ2 caily, (4) KB zelly md @ hapuu.
ayte.
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; Table | .
Ky and B, values of an HGF reccptar oa noemal and tursor eclis
Cells Call type HGF receptor
K Brux
= (pM)  (siteaicall)
Normal cells ) ;
Hepatocyte* parenchymal tiver cell (rat) 24 385
Renel bulgrcell  epithelial (rabbit) 28 720
Mclanocyte® epldesmal (human) 2 . 120
Keratinocytes epidermal (humao) 17-45 7001100
. Turmor cells
kB epidermoid carcinoma 2 750
SR (human)
B&F| melanoraa (foousc) 24 350
" HepGl bepatocellufar cxrcinoms 25 1310
(homan)

K and B, \Flll.lﬂ in twinor cdls were calculated from Scatehard

; wxlynsulhawninﬁl- 38,

*= The roamits were taken {rom our .repomd resufts, See raferences
[11], [141 and [13], respectivedy.

ng{ml markedly stimulated DNA synthesis of epatocy-
tes. Therefore, HGF has bidirectional effects on DNA

- sytithesis and the stimulatory or.inhibitory effect of

HQF seems to depend on the cell type, that is normal

- or transformed: HGF stimulates DINA synthesis of he-

patocytes in primary culture, but inhibits that of HepG2
hepatoccllular carcinoma cells. Similarly, HGF stimu-

" lates the growth of raejanocytes [14], but ml:ubm that
" " of B6/F| melanoma cells,

Call numbec i BEFS colls, x 10" cele

HGF, ng/mi

Hp&ﬂMefﬂGngwh of HepG2, B&F] and KA cells, Cells
" wero plated in Gwell plates at a density of & x 10* cellswel| for B&/F]
-cells and KB eells, snd 4 % 10° celle/well for HepG2 cells snd cultured

in the of various concentaations of HOF for 4 days. Cells
were duzociated by trypsineireatment snd tha sumbes of celly was
deteemined daing » hamocytomater. The avertge of duplicats messu.

rements ls shown: (@) B&F1 ¢allt, () HepQ2 cells and (4) KB cxlls,
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Tabie 1
Effect of HGF on eytolytic refease of *'Cr from tumor cells

Ceils HGF % Cr release in . % of cytolysis
cultured medium il ({(A—~Ac)/(A+BP:100)
) (&
og/ml) (cpm) {epm) (%)
HepG2 0 ez 0 - 35722+ 1050 0
) Hgs: 29 39 196 + 367 0
10 120+ 9] 36 78S + 1163 0
100 1H4NE 46 3Tt 1 0
B&FI , a 24 340 + 1411 54108 + 642 0
5 25116+ 12 35603 % 824 0.2
10 25482+ 2200 . 54906 729 0.4
100 D% 521 L aame: 28 43
KRB 0 wKE 9 mwre s 0
5 2139 9 60391 £ 1199 02
.10 23638 % 509 57672 + 1866 2.5
100 28+ 444 31161 & 997 29

Each vatus is the mean + SE of triplicate measurements. A, is "Cr relsase (cpm) i cultured woditn of targut cells in the absencs of HOF.

3.2, Inhibition of cell growth by HGF _
Inhibitory effects of HGF en DNA synthesis of .
tumor cclls were evident when proliferation of the
tumor oell lines was examined (Fig. 2). HGF dose-de- -
pendently suppressed the growth of tumor cells, and the -
maximal inhibition by 50~70% was seen with 5-10 ng/
ml HGF, findings consistent with the effects on ;
synthesis. :

3.3. HGF receprors on tumor cells =

.- Analysis of HGF rxeceptors showed that [#TJHGF
binds to these tumor cells in a concentration-dependent
manner and that the binding is saturable (Fig. 3A). As
shown in Fig. 3B, Scatchard plots of the binding indj-

DNA. .

‘cated a single class of high affinity binding sites ex-
pressed ou these turnor cella. X, aud By, values of
tumor cells and other nermal cells are summarized in
Table I. The wumor ceil lines tested &Xpress appro-
. ximately 300-1500 binding siteg/cel! with- &, -of 25-28
-pM. Thesefara, there were no significant differences in
HGF receptors between normal and mmor cell lines.

3.4. Cytostatic effect of HGS on tumor cells
" The cytolysis caused by HGF was less than 2.5% at

~5-10 ng/ral, conceatrations at which HGF strongly sup-

-pressed both cell growth and DNA synthesis (Table II).

- Moreover, the cytolysis was still Jess than 5% at conceq.

- tration as high as 100 ng/ml HGF. Therefore, the anti-

100 T T T . T o = T
A B
- A
- L
B a
- =
- l.-:
g
i £ - '
L - 1
) "w 20 . n L) | oid ke b
13 HGF, pM Bound HGF, wow

P. 603/505

Fig. 3. Analysic of [“IJHGF binding (o the receptor on B&/F1 HepQZ wnd KB cells, Cells were incubated for | h at }0°C with kce-cold binding
buffer contaiming inerensing concentratians of ng]HQF with or without & 100-fold exessaive consentration of wniabeicd HGF. (A) Saturation
carvey of [“PIIHGF specific binding on odlls exposed to increasing coricentrations of [FITHOF are thown: (8) B&/F1 celly, (o) Hep(2 cells and
() KB velle. (B) Seatchurd plots of '*JHGF binding ¢a thisse cells are shown. Symbols are (he yame as in (A).
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proliferative effect of HGF on tumor cells is a cytostatic
but not direct cytolytic effect, at physiological concen-
- trations.

4. DISCUSSION = .
HGF was scen to have a cytostatic effect on the

growth of tumor cells. Because the half-miaxirgal dose -

exhibiting growth inhibition is consistent with the X,

values (25-28 pM). of HGF receptor on tumor cells, csll - .
‘growth inhibition induced by HGF may be functioning -

at physiological concentrations of HGF. Recently, Bot-
taro et al. reported that HGF receptor is identical to
¢-met proto-opcogena product [18]. As the crner proto-
oncogenc encodes transmermbrane-atsaciated. receptor
tyrasine kinase, the primary eveat following HGF bind-
ing to.its receptor seems to be autophosphorylation of
the receptor. However, because these tumor cell lines

express HGF recaptor which is indistingyishable inaf- -
finity or the gumber from that of the normal cells, the .-

bidirectional effects of HGF do not seem tq be dua to
differences in HGF receptors betweea normal and
. tumor cells. It is likely that intracellular signalling pach-
ways downstream from tyrosine phosphorylation of
HGF receptor differ between normal and tumor cells.
More receutly, Shiotd ¢t al. reported that the growth
of FaO hepatocellular carcinoma cells stably trans-
fected' with an expression vector ‘cotitaining . HGF

cDNA linked to- albumin promotor was Tiatkedly
retarded compared (o that of parental calls, and both -

tumorigenicity and size of tumors when implanted into
nude mice were ‘markedly decreased “[19]. Taken ‘to-
gether, these results indicate that HGF can’ inhibit
growth of tumor-cells both invitre and in vivo,
Higashio et al. stated that twnor cytotoxic factor
(TCF) purified from conditioned meditm of IMRS0.

(human embryonic lung fibroblast) [s Idéatical or highly

- related to HGF (20}, and Sone &t al. found tumor cytol-
ytic factor (TCF) it produced by human alveolar mac-
rophnges and bload monocytes (21,22). They examined

the cytotoxic effect of HGF/TCF at extremely Higher

ly, rather it hias cytostatic effects st physiologieal con-
. eenitrations. ; =

In our previous study, we goted that‘iIGE-,ﬁihlbit'eﬁ- o

the growth of nomnal human: keratinocytes cultured

undar conditions of low .Ca* (0.1 mM) (13]. In the

presence of Jow Ca®* (0iF mM), keratinocytes prolifer-

_ ate rapidly, while the terminal differentiation of eelleis
* - -suppressed-in undifferentiated states, in contrage ta cells -
cultured under physiological Ca* (1.8 mM). Simee kera-.

. tinocytes in low Ca® saems to have properties similar

to thoso of tumor cells, growth inliititory, ¢ffects of . .

HGF may be also present in normal ¢dll§ ‘when the

growth is extraordinarily promoted withouituidergding

a normal differentiation, : Sl
HGF is & potent mitogen for mature hepatocytes in
Primary culture apd seems to have an important role as
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hepatotropic factor in liver regeneration after hepatic

- inguit [6~10]. In addition to stimulating of cell growth
- “and tissue repair, HGF has an antiproliferative effect on
- several tumor. cells, and noemal cells, under extraordie
- nary conditions. Therefore, HGF may function as a

negative regulator to suppress growth of tumor cells or
normal celis during hyperplasia, HGF has an important
role to sustaln homeostasis of tissue organization by its

. bidirectional effects on call growth. The antiprolifara.

tive effect of HGF on tumor cells suggests that this
faétor may be & putative anti-tumor agent.
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