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Abstract

We found the existence of a hepatotrophic factor in plasma or sera of patients with
fulminant hepatic failure, and have recently purified a hepatocyte growth-promoting
factor, human hepatocyte growth factor (hHGF) from the plasma obtained during the
plasma exchange therapy of the patients. The hHGF level in plasma changed parallel with
the coma grade of the patients, and it rapidly decreased to almost the normal level when
the patient recovered from the disease. Thus, the plasma hHGF level seems to be the
result of a self-defense mechanism and hHGF may be a physiological hepatotrophic
factor for human liver regeneration.

In this review, we summarized our recent papers on hHGF including purification and
characterization of hHGF, amino acid sequence of hHGF deduced from its cDNA sequence
and plasma levels of hHGF in patients with liver diseases determined by an enzyme-
linked immunosorbent assay using polyclonal and monoclonal antibodies against hHGF.
Because the amino acid sequence of hHGF has high homology to some serum proteins
involved in blood coagulation and fibrinolysis such as plasminogen, we also discussed
and predicted the secondary structure of hHGF from that of human plasminogen.

Key words
Hepatocyte, Primary culture, Hepatocyte growth factor, DNA synthesis, Fulminant hepatic
failure.
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Human hepatocyte growth factor (hHGF) in plasma from patients with fulminant hepatic failure.
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Fig. 1. Dose-response curve for stimulation of
DNA synthesis in cultured rat hepato-
cytes by serum from a patient with fulmi-
nant hepatic failure®®. Adult rat hepato-
cytes were cultured in the presence of
various concentrations of human serum,
and DNA synthesis was determined. Values
are means * SD for triplicate wells. Open
.and closed symbols represent values 1
day and 2 day, respectively, after the
first addition of human serum or insulin
plus EGF.O, @ : normal human serum
(mixtures of serum from normal subjects);
A A serum from a patient with fulmi-
nant hepatic failure; bars : insulin (0.1u
M) plus EGF (100ng/ml).
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£0, CO2EDNY FED M SMEREESE LA

Patients plasma obtained during plasma
exchange therapy

Heated at 56 ‘C  for 15 min
N

Ammonium sulfate fractionation (1.15 — 2.05M>

Dialyzed against PBS (=)
+
Affi—Gel Blue chromatography
eluted with 2M guanidine- HC] (pH 7.4>
+
Dialyzed against PBS (=)
p
Heparin—Sepharose chromatography
eluted with a linear gradient of 0.5 to .75 M
NaCl in PBS (=) 70.013% Triton X-100 (pH 7.4)
¢
Hydroxylapatite chromatography
eluted with a linear gradient of 0.1 to 0.5M
sodium phosphate buffer (pH 7.1) in 0.15M NaCl/0.013%
Triton X-100
i
Purified hHGF

Fig. 2. Purification procedure of hHGF from
plasma of patients with fulminant hepatic
failure.
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Table 1. Effects of sera or plasma from patients with fulminant hepatic failure and normal subjects on
DNA synthesis in cultured adult rat hepatocytes.

Subject Sex/Age Etiology Coma grade Outcome DNA synthesis
at sampling (dpm/h/ g protein)
Normal — - - — 8.7+1.4%*
Fulminant hepatic failure
1 F /33 HB II1 alive 27.6+4.9
2 F/36 HB I alive 34.4+6.0
3 F /32 Halothane v dead 702.7+142.9
4 F /60 HB v dead 49.3+6.1
5 M/39 HB v dead 304.8+12.3
6 M/65 Unknown v dead 111.6£18.1
7 F/51 NANB I dead 12.5+0.3
8 F/27 HB 111 alive 84.8%5.6
9 M/31 HB v dead 117.410.6
10 F /53 HB 111 dead 128.7+20.5
11 M/50 HB 111 dead 205.2+16.1
12 F/21 HA 11 alive 237.61£90.3
13 M/62 NANB v alive 44.9+£5.4
14 F/73 Drug 111 dead 158.0+1.7
15 M/59 Drug 11 dead 161.7£40.5
16 F/36 Drug v alive 215.3+3.0
17 F/67 NANB I dead 7.7x1.1

Values are shown as means £ SD for 3 assays.
*Mean + SD for 11 subjects.

Table 2. Purification of hHGF from plasma of a patient with fulminant hepatic failure.

Total Total Specific
Step protein activity ® activity Purification Yield
(mg) (unitsx10™%) (units/mg) (— fold) (%)

Heated plasma 43,700 18.5 4.23 1 100
Ammonium sulfate 13,600 12.6 9.29 2.2 68.3
Affi-Gel Blue 602 11.1 185 44 60.2
Heparin-Sepharose 1.48 6.82 46,200 10,900 36.9
Hydroxylapatite 0.0426 6.15 1,450,000 342,000 33.3

A sample of 853 ml of patient’s plasma obtained during plasma exchange therapy was used.
* One unit of activity is defined as the quantity of hHGF required for 50% of the maximal response to

mEGF in the assay system.
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Fig. 3. SDS-PAGE of purified hHGF*". The puri-
fied hHGF preparations nonreduced (79 ng
of protein) and reduced (70 ng of protein)
were subjected to SDS-PAGE using 8% and
13.5%
Molecular size standards (in kilodaltons)

separating gels, respectively.

are also indicated.

Table 3. Characterization of hHGF

LTWaBZEPHLNER Y, B L/ hHGF 345
FEAEZ S multiple form ¥/RT 2 & D 5 72,
Multiple form Z/RTERIZOWTIZBHL T2 W
A, BIEFFREBEMFEFICHEET LB\ T ¥ /57 i
BRILL-T, BESBEZIRIDEEZ TV,
—HBILEMHT Tid, hHGF i359F&56,000~65,000
£31,500~34,500D X £ v INY FIZHBET B &5
(Fig. 3), % F E# 60,000 ? heavy chain & #
33,0000 light chain O 2 FEEHOY 7= v b H 5K
BANTOUFTAT—ThbLEZEZLNLA, oI i
%D cDNA DENTICL DHERR S N7,

hHGF D £ %% ® % Table 3 IZE# L7z, hHGF
WSBRICARERY VX2 ETHY, 80C TLOHE D
MEBTHREL, PITIVHEER ALV Sy ) —
WICEBBTRICE 5> THRIET 5,

hHGF i3 1ng/ml DKIREET T v M WK ZIHA
D DNA B2 1RH&E L, 5 ~10ng/ml DEE TRAH
MR EESEERT (Fig. 4)o 372, Figh IZRT &)
2, hHGF &2 T TIZHMUKE AT R Dl % 12
THZEBPHNLN T A transforming growth factor
-a (TGF-a)®R EGF & ) b —HH{EWIBETEHTH -
720 o ThHGF IHREFT THEZ A, BRHEERE
THAROHELRET ARFTH5S, &5IZhHGF
DEIL, 1A YR EGF ® TGF-a & HFER
BN TH- 722, 2oz &id, hHGF #¢

Molecular weight (SDS-PAGE)
Molecular weight of subunits
heavy chain
light chain
N-terminal amino acid
heavy chain
light chain
Treatment
heat (80°C, 10 min)

acid (0.5N acetic acid, 4°C, 20 hr)
trypsin (0.1 ng/ml, 37°C, 30 min)
reduction (2-mercaptoethanol)

Optimal dose (in vitro)

72,000 - 96,000

56,000 - 65,000
31,500 - 34,500

ND*
valine

labile

stable

loss of activity
loss of activity
5-10 ng/ml

*Not determined.
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DNA synthesis in cultured rat hepato-
cytes by hHGF®Y. Various doses of the
pooled active fractions of hHGF from a
hydroxylapatite column were added to
cultured hepatocytes, and DNA synthesis
was determind (O ). DNA synthesis in
hepatocytes cultured in the basal medium
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EGF (25 ng/ml) are also shown (@ ).
Values are means for duplicate wells.
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Dose-response curve for stimulation of
DNA synthesis in cultured rat hepato-
cytes by hHGF, human EGF and TGF- a .
Various doses of hHGF (@), human EGF
(M) and TGF- a () were added to cul-
tured hepatocytes, and DNA synthesis
was determined.

W B, 5h B OB

4R YR EGF DEZBHARE IR L S hHGF (12458
BB ERE AL TR OMELZRELTVEHD
EBbhsb,

B. hHGF ® ¢DNA 7 u—=> 7%

¥ L 7- hHGF % lysyl endopeptidase 2 & 1) i1t
L, #40 HPLC T fragment % 738 - 8 L 7218,
Table 4 IR & ) R A BEHORTF FIZOWTED
T3 BB ERE L7 RICRTF FNod @ Asn -
Met - Glu - Asp - Leu - His & His - Ile - Phe - Trp
-Glu - Pro DEEFIZFEIZL T2 BEOF+ YT 7 L
TF KT —7%EEL, € NEBDNA 1475
V=%RX Y= LI4ER, HI00F@ED 20—
vhH6EOBEIO- /LN, TDH DL
0.9kBp ? overlapping sequence * & ¢ 2 i ® ~
O—r (ZFNZFh 1.8kBp & 1.7kBp P 1 ¥ — b %
&) oW, FOERFIOFIZTO—TE LTHW
727 F FNo. 4 DB, KU Table 4 ISR L72&T
DXRTF FORFI &2 L #HE L7-%, hHGF O
cDNA HEZEES 2 #%E L, hHGF D& —RH&E % i
E L7 (Fig.6)o

Table 4. Amino acid sequences of hHGF-derived

peptides @2)

Peptide No. Amino acid sequence

FLPERYPDK
EFGHEFDLYENK
DYEAWLGIHDVHGRGDXK
NMEDLHRHIFWEPDASK

W DN
*

*An amino acid not determined is denoted by X.
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GGGCTCAGAGC
CGACTGGCTCTTTTAGGCACTGACTCCGAACAGGATTCTTTCACCCAGGCATCTCCTCCAGAGGGATCCGCCAGCCCGTCCAGCAGCACC

ATGTGGGTGACCAAACTCCTGCCAGCCCTGCTGCTGCAGCATGTCCTCCTGCATCTCCTCCTGCTCCCCATCGCCATCCCCTATGCAGAG
MetTrpValThrLyslLeuleuProAlaLeuLeuLeuGlnHisVallLeuLeuHisLeuLeuLeuLeuProlleAlalleProTyrAlaGlu

GGACAAAGGAAAAGAAGAAATACAATTCATGAATTCAAAAAATCAGCAAAGACTACCCTAATCAAAATAGATCCAGCACTGAAGATAAAA
GlyGlnArgLysArgArgAsnThrIleHisGluPheLysLysSerAlaLysThrThrieulleLysIleAspProAlaLeuLysllelLys

ACCAAAAAAGTGAATACTGCAGACCAATGTGCTAATAGATGTACTAGGAATAAAGGACTTCCATTCACTTGCAAGGCTTTTGTTTTTGAT
ThrLysLysValAsnThrAlaAspGlnCysAlaAsnArgCysThrArgAanLysGlylLeuProPheThrCysLysAlaPheValPheAsp

AAAGCAAGAAAACAATGCCTCTGGTTCCCCTTCAATAGCATGTCAAGTGGAGTGAAAAAAGAATTTGGCCATGAATTTGACCTCTATGAA
LysAlaArgLysGlnCysLeuTrpPheProPheAsnSerMetSerSerGlyValLysLysGluPheGlyHisGluPheAsplLeuTvyrGlu

AACAAAGACTACATTAGAAACTGCATCATTGGTAAAGGACGCAGCTACAAGGGAACAGTATCTATCACTAAGAGTGGCATCAAATGTCAG
AapnlysAspTyrlleArgAsnCysIlelleGlyLysGlyArgSerTyrLysGlyThrvValSerIleThrlLysSerGlylleLysCysGln

CCCTGGAGTTCCATGATACCACACGAACACAGCTTTTTGCCTTCGAGCTATCGGGGTAAAGACCTACAGGAAAACTACTGTCGAAATCCT
ProTrpSerSerMetIleProHisGluHisSerPheLeuPro3erSerTyrArgGlyLysAspLeuGlnGluAsnTyrCysArgAsnPro

CGAGGGGAAGAAGGGGGACCCTGGTGTTTCACAAGCAATCCAGAGGTACGCTACGAAGTCTGTGACATTCCTCAGTGTTCAGAAGTTGAA
ArgGlyGluGluGlyGlyProTrpCysPheThrSerAsnProGluValArgTyrGluValCysAsplleProGlnCysSerGluvalGlu

TGCATGACCTGCAATGGGGAGAGTTATCGAGGTCTCATGGATCATACAGAATCAGGCAAGATTTGTCAGCGCTGGGATCATCAGACACCA
CysMetThrCysAsnGlyGluSerTyrArgGlyLeuMetAspHisThrGluSerGlyLysIleCysGlnArgTrpAspHisGlnThrPro

CACCGGCACAAATTCTTGCCTGAAAGATATCCCGACAAGGGCTTTGATGATAATTATTGCCGCAATCCCGATGGCCAGCCGAGGCCATGG
HisArgHisLysPheleuProGluArgTvyrProAsRly3GlyPheAspAspAsnTyrCysArgAsnProAspGlyGlnProArgProTrp

TGCTATACTCTTGACCCTCACACCCGCTGGGAGTACTGTGCAATTAAAACATGCGCTGACAATACTATGAATGACACTGATGTTCCTTTG
CysTyrThrLeuAspProHisThrArgTrpGluTyrCysAlalleLysThrCysAlaAspAsnThrMetAsnAspThrAspValProleu
L

GAAACAACTGAATGCATCCAAGGTCAAGGAGAAGGCTACAGGGGCACTGTCAATACCATTTGGAATGGAATTCCATGTCAGCGTTGGGAT
GluThrThrGluCysIleGlnGlyGlnGlyGluGlyTyrArgGlyThrValAsnThrIleTrpAsnGlyIleProCysGlnArgTrpAsp

TCTCAGTATCCTCACGAGCATGACATGACTCCTGAAAATTTCAAGTGCAAGGACCTACGAGAAAATTACTGCCGAAATCCAGATGGGTCT
SerGIlnTyrProHisGluHisAspMetThrProGluAsnPheLysCysLysAspLeuArgGluAsnTyrCysArgAsnProAspGlySer

GAATCACCCTGGTGTTTTACCACTGATCCAAACATCCGAGTTGGCTACTGCTCCCAAATTCCAAACTGTGATATGTCACATGGACAAGAT
GluSerProTrpCysPheThrThrAspProAsnileArgvalGlyTyrCysSerGlnIleProAsnCysAspMetSerHisGlyGlnAsp

TGTTATCGTGGGAATGGCAAAAATTATATGGGCAACTTATCCCAAACAAGATCTGGACTAACATGTTCAATGTGGGACAAGAACATGGAA
CysTyrArgGlyAsnGlyLysAsnTeretGlyA§nLeuSerGlnThrArgSerGlyLeuThrCysSerHetTrpAspLysAgnEetGlu

GACTTACATCGTCATATCTTCTGGGAACCAGATGCAAGTAAGCTGAATGAGAATTACTGCCGAAATCCAGATGATGATGCTCATGGACCC
i i LeuAsnGluAsnTyrCysArgAsnProAspAspAspAlaHisGlyPro

TGGTGCTACACGGGAAATCCACTCATTCCTTGGGATTATTGCCCTATTTCTCGTTGTGAAGGTGATACCACACCTACAATAGTCAATTTA
TrprsTerhrGlyAsnProLeuIleProTrpAspTerysPro[leSerArgCysGluGlyAspThrThrProThrIleValAsnLeu

GACCATCCCGTAATATCTTGTGCCAAAACGAAACAATTGCGAGTTGTAAATGGGATTCCAACACGAACAAACATAGGATGGATGGTTAGT
AspHisProVallleSerCysAlaLysThrLysGlnLeuAr ValValAsnGlylleProThrArgThrAsnlleGlyTrpMetValSer

TTGAGATACAGAAATAAACATATCTGCGGAGGATCATTGATAAAGGAGAGTTGGGTTCTTACTGCACGACAGTGTTTCCCTTCTCGAGAC
LeuArgTyrArgAsnLysHisIleCysGlyGlySerLeuIleLysGluSerTrpValLeuThrAluArgGlnCysPheProSerArgAsp

TTGAAAGATTATGAAGCTTGGCTTGGAATTCATGATGTCCACGGAAGAGGAGATGAGAAATGCAAACAGGTTCTCAATGTTTCCCAGCTG
LeubyﬂwmuuﬂzuﬂmmwwmﬁcyswsﬁannlbequnValSerG InLeu

GTATATGGCCCTGAAGGATCAGATCTGGTTTTAATGAAGCTTGCCAGGCCTGCTGTCCTGGATGATTTTGTTAGTACGATTGATTTACCT
Va1TyrG1yProGluGlySerAspLeuValLeuMetLysLeuAlaArgProAana]LeuAspAspPheValSerThrI1eAspLeuPro

AATTATGGATGCACAATTCCTGAAAAGACCAGTTGCAGTGTTTATGGCTGGGGCTACACTGGATTGATCAACTATGATGGCCTATTACGA
AlnTyrGIyClehrIleProGluLysThrSerCysSerValTyrGlyTrpGlyTerhrGlyLeuIleAsnTyrAspGIyLeuLeuArg

GTGGCACATCTCTATATAATGGGAAATGAGAAATGCAGCCAGCATCATCGAGGGAAGGTGACTCTGAATGAGTCTGAAATATGTGCTGGG
anAlnHisLeuTyrIleHetGIyAsnGluLysCysSerGlnHisHisArgGlyLysValThrLequnGluSerGIuIleCysAlaGly

GCTGAAAAGATTGGATCAGGACCATGTGAGGGGGATTATGGTGGCCCACTTGTTTGTGAGCAACATAAAATGAGAATGGTTCTTGGTGTC
AlaGluLyaI1eGlySerGlyProCysGluGlyAspTyrG1yGlyProLeuVulcysGluGlnHisLysHetArgHetValLeuGlyan

ATTGTTCCTGGTCGTGGATGTGCCATTCCAAATCGTCCTGGTATTTTTGTCCGAGTAGCATATTATGCAAAATGGATACACAAAATTATT
IleV‘lProGlyArgGlyCysnlaIleProAsnArgProGlyllePheVnlArgValAlaTeryrAlaLysTrpIleHstysIleIle

TTAACATATAAGGTACCACAGTCATAGCTGAAGTAAGTGTGTCTGAAGCACCCACCAATACAACTGTCTTTTACATGAAGATTTCAGAGA
LeuThrTyrLysValProGlnSer *

ATGTGGAATTTAAAATGTCACTTACAACAATCCTAAGACAACTACTGGAGAGTCATGTTTGTTGAAATTCTCATTAATGTTTATGGGTGT
TTTCTGTTGTTTTGTTTGTCAGTGTTATTTTGTCAATGTTGAAGTGAATTAAGGTACATGCAAGTGTAATAACATATCTCCTGAAGATAC
TTGAATGGATTAAAAAAACACACAGGTATATTTGCTGGATGATAA

. The ¢cDNA sequence and the deduced amino acid sequence of hHGF®?. Nucleotide residues are

numbered in the 5’ to 3’ direction, beginning with the first residue of the ATG triplet
coding for the putative initiation methionine. The predicted amino acid sequence of hHGF is
shown below the nucleotide sequence. The amino acid residues are numbred from the initiation
methionine. The termination codon is indicated by an asterisk. The cleavage site between the
heavy chain and the light chain of hHGF is indicated by an arrow. Regions corresponding to
the amino acid sequences of the peptides derived from purified hHGF are underlined. Potential
N-glycosylation sites are indicated by white arrows.
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Fig. 6 D#EFE D S, hHGF & heavy chain (#1464
¥%3) & light chain (2345 %) 2887287 3 /B
BRENPOLD 1EADOTORIEKE LTERSINET L
BB & 227 5 725 Heavy chain @ N Kwg LKz,
OFW. 5 > 7327 B D signal peptide (ZHFEH 72 BiK
W7 I OBICEL, H307 3 2 EBREDS KD signal
peptide & b N LEFIHHY, BELL Tuty ¥
YTDOBRBTTU T T —EBIZLVINKGBREINE DD
EBbnbA, hHGF ® heavy chain D NEKEF 7 3
J BRIV FELEHL NI o T, EOEFL
THYLNEPIZDOVWTIIAHTSH 5, hHGF O light
chain IZ2WTid, ZFZONXKRK7 I/ BEEHIZ Val -
Val - Asn - Gly - lle - Pro TH 5 Z L DSHDEE D

I VAN 4

LHRINTWA, 5T, hHGF O heavy chain
& light chain &, 494%H L 495F H ?D Arg - Val T
Do TEERINE, Arg - Val 280+ 56 7
UF7-¥il&)rakyd vy EZIFTC, AFay
A2—HBETRLHIDLEEbLNE, E51Z, heavy
chain & light chain IZIZZ N Fh 2 YT OFEHEE S
EBHL (Asn - X - Ser/Thr sequence) 255 Z & H 5,
AN S TR hHGF "R ENbA L EZ L
b (Fig7)o %72, Table 4 T/RL7Z=~TF FNo.
1, 2, 413 heavy chain {2, No. 3 iZ light chain
WHEETAI L IR IR,

hHGF 3R E0 Y —REDKE, B2 LilTF
AI=Fre7Fubur¥ritnsfzndo9om
HRERBRUBBRDOY VRV BET I JBELANLT

Structure and Processing of hHGF
‘ (H- chain)
Signal
Met -—ccccmceeeeee N-terminal k1 — k2 — k3 — k4
S S
C-terminal Ser | Val-Arg
(L-chain) 495 494
v Processing
V¥ Glycosylation
(H-chain) v
N-terminal k1——-k2-1-k3——-k4 1 //, Arg (COOH)
CHO CHO s
S
(NH,) Val T ] Ser (COOH)
CHO CHO

(L-chain)

Fig. 7. Structure and processing of hHGF. S-S and CHO indicate the disulfide linkage and possible
glycosylation sites, respectively. K1, K2, K3, K4, represent the kringle domain. Amino acid
numbers are given from the structure in Fig. 6. The cleavage site between the signal peptide
and the heavy chain (H-chain) is not definite.
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Table 5. Some amino acid sequence-homologous proteins to hHGF *

Proteins

Homology (%)

Plasminogen - human 32.8 - 46.7
Prothrombin precursor - human 19.7 - 48.8
” - bovine 21.2 - 47.6
Coagulation Factor XI precursor - human 30.8
4 XII (Hageman factor)
precursor - human 20.8 - 32.8
Protein C precursor - human 28.3
Tissue plasminoogen activator
precursor - human 25.1 - 30.7
Urokinase type plasminogen activator
precursor - human 25.1 - 32.0

*Based on NBRF data base.

Secondary Structure of Human Plasminogen

Numbers are from N-terminal
of the heavy chain

557

= : S-S5 bond (NH,) V. R (COOH)

@ : glycosylated site 561 1 560

Proposed Structure of hHGF

N-terminal

Numbers are from methionine

== : $-S bond
@ : glycosylated site

Fig. 8. Secondary structure of human plasminogen and hHGF. Secondary structure of hHGF (right)
was predicted from that of human plasminogen (left). In hHGF, an interchain S-S is possibly

formed between Cys*8”

EOHEANEET LI EAHES DIZ% 572 (Table
5o TIAI /=4 ITiF, BELOBEHBELT
Fig8 IR T LI RSMEDY ) » I NEENTELET S
CENFHLNT WA, BKHHZ L2, hHGF O
heavy chain I2b 27 ) Y S NEER L A 12D DVIE L
T I/ BRESS A TREETAIENHL PR S

in the heavy chain and Cys

604 in the light chain.

720 25612, hHFG O light chain 2 73 X3 D
HEBWHRNLEET ALY, 79RXI k) 7o
77 —EEERLTH S LLR2MDERFT v L B180
fLD+E1) ~ix, hHGF O light chain TXFhFh
Wy IvEeEFuL VICBERINTY S, fE- T,
hHGF 2379 X3 v &) Z7rusr7—EEHIZ %
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WweBbhsb, B, hHGF O 2 kiEE4*H8 D LS
WCEZTWAY, THEHFTHTIRAI ) -4
DEEPOFELA-LDTHY, FrELEBEREIIX
MBI 2 &K > THEIDLLEND S,

hHGF ¢cDNA 70— /7 DREXI WAL LENT,
7 v M/MRE RIS KF (HGF) @ ¢cDNA
ru— e e—KEENRESNSLD, ThE
ThHGF &7 v F® HGF &, EW#RIEER ML
MR ICBWTHEFIIUI L 72 WETH B 2 L IR
BINTW/A, cDNAZE—=CFORKE, HHE
FREEDLTIBNWERERY—281T5 (73 /B
LARLVTHING) ZEDHOII R ot TBEHE
BNy FIE R EEE T Icon T
b, RIEZUEONKET I/ BEF LIARESNTE
V%%, hHGF ®# HGF ¢ BWhEuy—%2F352 L
HHS IR - TV A,

N. F&RRBICH T BMP hHGF LI & Z D4R
s

hHGF DAEBHEZETHOLNIT H7-012, BHE
KBEMSP D hHGF L NIV E FOBKRBERIZON
THRET L7z, Z0#E, Mo hHGF EHidEED
FEH, MDA VIIRAL & & IIHERBRIE R L,

W3 A B OB —

BEOEEE LERIIHELTEHTHLI EHL R
2% 572 (Table 1 BU6) 2, T2 bbiMERED
B % Trey & Davidson D3 EIZH-> TH T T
hHGF MRS L, BEEN 0 ~TEOEZMP
TRREEOH4FEIL, MERUCNEDOES T
hHGF &3 # N F 1248 R 02448 & Bl 04T
EEBIZERL EANEOONS, FLTHEKS LS
L, EEBPOBEMT hHGF 1ML, 1TL A LR
BEDOLNVIZETET LTV WIS ETHBD,
E512, BMFRBEZEDOME hHGF L NV ik s
BOR 3L, BUFACIHBELE CREETH LS
hHGF LNVIZ ER L T2 8512, aMiF4 T,
a7z b7054>, GOT, GPT O—B@B¥D LR L
A7 LC, % hHGF &0 LR AR 5 h 7z (Fig9),
HoT, REFEBTIIREDEZ ZHNIFHEIES
LB, FBEMBEL TWBEEZOLNS, L L
DFERE, hHGF 2SEAKBEKIED 128 LT, B4
RURFEDFEREIZIL U TR, Fdh, e MOFF4E
WEEREBREZRLLTWAI LA TRET LN LE
ZTWh,

INF TN TE2MAF D hHGF LRV, T v
MBS E AT MBS % F 272 bioassay 2 & hllE L7
R THb, D bioassay RIFFEFIEN-FET

Table 6. Relationship between coma grade of patients with fulminant hepatic
failure and stimulation of DNA synthesis in cultured rat hepatocytes

by patient’s sera or plasma

(25)

i Coma grade® No. of hHGF level®
Subject . . .
at sampling sampling (dpm/hr/ug protein)
Normal 11 8.71£0.4
Fulminant hepatic 0-1I 12 34.7%+12.0
failure
III 8 108.21+22.3°
v 14 206.8+48.1¢
Recovery stage 5 19.8+4.1°¢

* Coma grade of patients was classified according to Trey and Davidson.

® Values are means * S. E. for number of patients studied.

“p < 0.001 and p < 0.025 vs. normal subjects and fulminant hepatic
failure with Grade O-II coma, respectively.

4 p < 0.005 and p < 0.001 vs. normal subjects and fulminant hepatic
failure with Grade 0-1I coma, respectively.

®p < 0.005, p < 0.025 and p < 0.05 vs. normal subjects and fulminant
hepatic failure with Grade III coma and with Grade IV coma, respectively.
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HAHXHE, HREF/HDL T TICEHEMS»»AZE #4
H), ZFLTIHPICHFLET HMOFBERERNTF
ERFLREDEEFBRL I ENTERVE W) RAN
Hb, 72k 213, Bk D EGF % TGF- a (335351
LD DNA % RESEHZ &, T/ TGF-B 24
¥&5 -4 F 1B % X EGF ® hHGF 12L& 5T
RAE S NP 2 IE T 5 2 LS MR 5
TWBH® | hioassay R TIRI NS DR LB
LTHIZET A LIIATETH S, #£-5TC, hHGF D
ABMERY EHICHI T 57001013, BEFMERE
v 7z bioassay R & ) d S HIZHE T, HEMOR
WHIER LN T HLEND S,

I THA KL, hHGF 23 A€/ 7u—+0
PAERORY) 20—+ HEEHCT, BEHE3 2
Ty 7YY FAy FEOBEREREKNNEE

(ELISA) 2V L2, ZoFBEIzLYy, LED
bioassay ROREEH/)N—L, SHLIIHEET, L

Admission
Date Apr. \May. Jun.
i d 1

GPT GOT TB

O ) @@ ==k

1000 10}

500 S|

hHGF
AFP activity|

100 i 100}
o—0 | e---e

50} 50}

Fig. 9. Details of clinical course and changes in
hHGF level in sera or plasma of a patient
with acute hepatitis®®. hHGF activities
are expressed as in Fig. 1. Activities of
serum alanine transaminase (GPT) and
(GOT) are
expressed as Karmen unit and contents of
(AFP)
(TB) in plasma are as ng/ml and mg/dl,

aspartate aminotransferase

a-fetoprotein and total bilirubin

respectively.

b EREEICEENDS hHGF LNV R EEBH® S X
o720 ELISA ICX D BIEFREBEEMF O
hHGF VXV R HIE L 724 R A Fig10 ThH 5, ¥
FEIMED hHGF L~V DFIYME130.24+0.12 (SD)
ng/ml, BEIMEDFEIHHEIX8.06£1.06 (SD) ng/ml
THY), BEEMFEOFN & ZHELESTDO SN,
ZDOELISAREZHAWVWT, EHIIEKDELDIFER
BEIMP hHGF LRXNVOEBIATHETEH L H 12k
i, L) 52 hHGF DEERMEZR LB O 2% -
TLBLMFEL T B,

100[
B .
| .
°
°
°
10 H T
[ H
i .
8 s
]
= °
E .
2. &
@ o
o =
I -
= =
L
T
0.1

Fig. 10. Serum hHGF levels in patients with fulmi-
nant hepatic failure determined by
ELISA®9, Closed circle, open circle and

individual hHGF

values of patients with fulminant hepatic

open square indicate
failure, a mean value of hHGF for 23
patients with fulminant hepatic failure,
and that for 30 normal subjects, respec-
tively. Bar shows SE.
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V. b4

4% hHGF 2B L T s iR 6 2 VWHES
BUTDLHTH A,

OhHGF EA RO FE, BTE, hHGF cDNA %
BHWT, insitu N TV ¥4 -2 a vOFHEICE
) hHGF mRNA OB 24T - T 525, RICEAR
BOWREIZIZE > T2\, F 72 Northern blot I
X BB HRIFICHEITL TV ADNL - & ) LRI
BN TWLRVWOREIRTH S,

OhHGF BRIz T RIEREIBOME, ZOMER,
ARSI E o RO RERETH L, HHAEI
BIFT5H hHGF OABMEE ¥ M5 ) 2 COEELM
EThhb,

®hHGF B OHE:E & kDM, hHGF D1EH
BED L) ZEETHRERIEDY, ZLTHEATT
ZbhbDh, FEEICEKDLBETHH0S, TOEE
PRBET 701213, TEEROBEOBBENPLHETS
5o

B, DNA ## 2 12X %5 hHGF OREBIZ LRI L,
hHGF D KEBAEENTFEIZZ ) DDH 5B, hHGF K
BICEONB LIk AL, LEED hHGF ZHHED
AT R 458, IFEAIZBIF 5 hHGF OXE 2 H L »
{295 in vivo TOEERDREMIZEL EEDN S,
T, EEHEZI TR, SEFRBEOZHMCTR
DHIE, S5ICHEA DIFEBRLIFRYIRFMR, H50»
BB EONBERBZOBRBREL LT, BIRESE
ANDGHLWEICZ DD EHRFEEN S,

&

AT TRT, BIREREERFEIE 2 AFHFHEE
FHgEZ V— 7L OIEFEFFETH D, FFIC198IEE TH
2 NBEEHIRTH - BABIREE BEERR),
% 2 RMRHERECEEICIIS KR 2HBIE, #iHH
Pl EF L, BAOERFRLDITE S, £72
hHGF DR RIIRFEE DA HK—RIBIFEE GREILX
IR hHGF ¢cDNA 7 0 —= > ZiIZEEER X
2 ELHEERRE L ZF LB ESHER, hHGF @
ELISA DHZIZKIET v £ A HEFROHERY » 7
DHIZEH) EZANKTHHI L E2MAREL, ELBIL
BLETFES,

FHEZZITTHICH2Y), KBEOHERAY » 7
HRROCEEBBOMMS LH BT /225 F L
720 ML TRBOBELELIT T,

LI AT S g
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