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Abstract

The use of hepatocyte growth factor for acute myocardial infarction was investigated. Several other bio-
chemical markers are already used for noninvasive detection of acute myocardial infarction.

Hepatocyte growth factor, creatine phosphokinase (CK)and CK isozyme (CK-MB)levels were mea-
sured in 10 patients with stable effort angina after diagnostic catheterization, and in 21 patients with acute
myocardial infarction twice a day for the first 3 days and once a day for the next 4 days. The time to reach
the maximum level and the time to decline to less than half of the maximum level for each patient was also
measured.

Hepatocyte growth factor levels (ng/mi) were 0.3 = 0.1 for patients with angina pectoris, and 10.4
8.8 within 6 hours and 6.7 &= 4.5 within 12 hours after the onset for patients with acute myocardial infarc-
tion. The time to reach the maximum (hours) and the time to decline to less than half of the maximum level
(days) were 9.2 £ 5.2 and 1.1 £ 0.3 for hepatocyte growth factor, 19.5+ 7.2 and 2.3 + 1.1 for CK and
16.3 7.2 and 1.5 £+ 0.4 for CK-MB, respectively. The correlation coefficients between the maximum
level of hepatocyte growth factor and the maximum levels of CK and CK-MB were 0.64 and 0.70, respec-
tively.

Hepatocyte growth factor is useful as a prognostic indicator and reflects the clinical course in patients
with acute myocardial infarction.
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i RITREFVERIERE 106 (B U ER: Be
B, ZH4Bl, FHER61 L8K), BLUBMKLE
BEBE 216 (CHEER: BE136, KHEsHl, F
BERIOL13R) TH 5. 2R LHEEREE IOV
Tid, Killip/FE 125154, 0I256%THho 7.
ROEDTHNIFRRIER, EBRTOER, EHE
WV FIrs74—, BEOLES T — T VREI
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2. DEBAT-—TIERE

e LMERE ISR LT, heparin3,000 AL R A% 5
PBATHEAT L7z, (ORBEZERE I L TS, aspirin 243mg
#O¥E, heparin5,000 EALFHARAFE S, nitroglycerin
0.2—4.0 xg/min/kg & % \» i isosorbide dinitrate 0.5—
5.0 #g/min/ kg FEEEHIRNIX 52 ICHEAT L 72, B
Pk, BETERICT0% D EOREXRBDIZGE,
direct #%FZ HY T B IR T BT (percutaneous transluminal

Selected abbreviations and acronyms

HGF = hepatocyte growth factor

PTCA = percutaneous transluminal coronary angioplasty

coronary angioplasty : PTCA) % fifT L 7=. BRIk %E
50% AT Z PTCARIZI & L7z, X7~ DFEABIIER
4} L 7z. Heparin200 B.AL/ kg DFEHEFIRAE S % 52
WHEAE TiTo 7.

3. Hepatocyte growth factor M EIE
MEERBUIBERIZ DOV T, BWRLEY 7 —
TIVRERTRIATo 7. OHEERICOWTE, &
MO3IHMIZ1H2E, XO4HEIZ1H1ET 7.
WTNDEE D BIMEKEL, creatine phosphokinase(CK),
CK isozyme (CK-MB), GOT, LDH % [FBFICHlIE L 7.
RERMICETORE, FRIIH L TXETHSHAL,
ARz,
HGFD#IEIX 4 — Y HELISA¥ v F (KE&E7 v £ 4
s, RE)xAVER LAY, £¥ v M, #iike
FHGFE/ 7 10—+ VHREML 7L — MCHRERT
BFERLSE(BIRRD), BiChie PHGFHRY 7
O—FVEEEZMR (B2RRE), ¥ ¥4 v F%2F
B & e 7ok, BERBEEIAE RS S TEIRRIE)
EEIEDLHETHY, EFEMHEIZ039ng/mI LT TH
b, FORELEREICIOVWTR, BICHESIATY
%6).

AT AYALER X Student D tIRTE, —ITTECE A BT
B L UScheffeiREZ AV, p<005%2b->THEED
HEd Ll BRIPHEEREZICTERIALL.

] S

B UHEEORED L URTZ T TORMIEFEY
TOX33KMTH o/, LHEEHELHIC direct
PTCA %17\, BL&MITHEZ B/,

1. If15 hepatocyte growth factor &

BSEREIC BT, MEHGFEIZ0.3 £0.1ng/ml
CLIEF#BAMN TS o7z (Table 1). LHEEHICBW
Ti%, 10.4+8.8ng/ml(6FERILIA), 6.7+ 4.5ng/ml
(12BHLAN) ERVERICHBRLTAEICERLT
W FAETHRAICIIZIZESTHEBNIET L.
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1% HGF & & If# CK i, Mm% CK-MBEZhETh
DEAMEIZZET % B (time to reach the maximum level:
Tp) B L URKMBEOE5LLTIET 3 % B (time to
decline to less than half the maximum level: T 1/2) ##&
L7z, MFEFHGFEIZBWTTpIIR/ATH Y, MiF
HGFEIZML D LBER L LB L CHEICRHICEK
fEIZE L TW/z(Table 2). EIZ, T 1/2 % & HGF
BEIZBWTRATH Y, MMIEFHGFE, fho.LHHEE
RLHBELTHEICRHICRKREDESUTIETL
Twiz,

Table 1 Serum level of hepatocyte growth factor (HGF)

HGF (ng/ml)

AP patients 0.3+0.1
AMI patients

0— 6 hour (s) 10.4+8.8 —

6—12 6.7t4.5

1 day (s) 54+4.1

1.5 35£33 e

2 20*1.2

2.5 1.8+1.5

3 12+1.1

4 1.2+14 —

5 0.8+0.6*

6 0.5+0.5

*p<0.05, **p<0.01 vs AP patients.
AP=angina pectoris ; AMI=acute myocardial infarction.

y=480.00+216.94x r=0.64
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3. Ii&hepatocyte growth factor & X{H & M5 CK
RAfE, M5 CK-MBRAfEE DERE
M#% HGF & A fE & MiE CK ik A fE, % CK-MB &
KELOHBEBEREBRE L. ZhEh, r=0.64
(p<0.001; Fig. 1-%), r=0.70(p < 0.001; Fig. 1-54)
L, FELAMBREED .

4. [175 hepatocyte growth factor 52 AfH & Zo/ D EE
EDRIE
M{EHGF & AE%, EEHEETH (EZREEL
45%; BHE161, K36, FHERT4£5K) & BEF
HEZREER>45%; BrE126], KESH, FHE
Bi69 £ 14mK) I T CHEBT 5 &, EERBETE
THEICEETSH > 72 (Table 3).

5. [f1i&hepatocyte growth factor R XE & EHER
EhfR
75 HGF & KM % FALEBIR 5l |2 L8R ES L 7228,

Table 2 Time to reach the maximum level and to decline to
less than half the maximum level

HGF CK CK-MB
Tp (hours) 9.2:+£52%* 19.5+7.2 163172
T 1/2(days) 1.1+0.3* 23%1.1 1.5+04

*p<0.05 vs CK, **p<0.01 vs CK, CK-MB.

CK=creatine phosphokinase ; CK-MB =creatine phospho-
kinase isozyme; Tp=time to reach the maximum level;
T 1/2=time to decline to less than half the maximum level.

y=102.45+17.702x  r=0.70

0 10 20 30
(ng/ml
max HGF ng/ml)

Fig.1 Correlation between maximum serum level of HGF and maximum levels of CK and CK-MB
There were significant correlations between maximum serum level of HGF and maximum levels of CK and
CK-MB (r = 0.64, p < 0.001; r=0.70, p < 0.001), respectively.
max HGF = maximum level of hepatocyte growth factor; max CK = maximum level of creatine phospho-
kinase; max CK-MB = maximum level of creatine phosphokinase isozyme.
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Table3 Comparison of maximum serum level of hepatocyte
growth factor, CK with ejection fraction

Table 4 Comparison of maximum serum level of hepatocyte
growth factor with infarct-related coronary artery

EF<45% group EF>45% group
(n=4) (n=17)
max HGF (ng/mi) 16.4+5.1* 8.5+8.2
max CK (TU/1) 5,171+3,540** 2,352+1,736
**p<0.01.

EF=ejection fraction. Other abbreviations as in Fig.1.

EEEIFED L H o7 (Table d).
Z =

SEOFKL DRI TIE, AR LHEEIIBVT
HGFIZEEICER L7, EIZCKR CK-MB 7% LD
DFBEREHBLT, ROEHICEABIVETL,
FNEFNORKAEICIIEELHBEGREZ RO, Bl
PR BB T 5 HGF OB D\ Tiddh LGS
7 {™  Matsumori 57 ZEELHBEEOBRIHIZBW
THGFP LR TE I L 2HEL TW5EL, FhiEE
FEFNC BV TARRICO T2 1EHOEEL LTI
TERV., RLAIHGFP AR LHEEDE/LFEN
T—H—thD )BT EERELLY DS, SEEMK
2R L TORTH IZIZABROBENE SN, D
), HGFiIBM LHBEEDBRKE AL KT 2 E
EREBEN—DTHIHLEZ LN,

HGF i3 ¥EEE, EHHH, MisE8nRE, &
ERRBOER R EEA4 OEYEEEL RO, EERDE
HENTWABEERTFO—2TH5Y. HGFDHEIT
TIAI =T EORERBRELE L BEVHFE
HhH Y, BEFEICABOZ ) Y I VEEERELTY
5. ¥7-HGFZ, &M 1K EOREEGEE L TERS,
HGFIHE LR FI1C & ) W& M % o /-G HGF
L B0, BEEEVOIIHGREH (LR FEZS, o
YEVZEoTTRE Y YV T RZY, BBRE,SE
) a7 —YiEEEFEOEEE HGFIEHLE F
WELT A L TH A, MEEE I LIELIZRAT
BT A MEREISES T 505, ZOBETIEVYE
VHEEINSE, IO MO YEVIZE ) HGFiEMAL
HF»EEE HGFEHALRF L 2 Y, 1R8O HGF
PESEIHGF L 2 5. ©F ) HGF A B EMB THENSE
&b &) T &ThHY, HGEFPEGEMBBEIC
AEMICESTAZEEZERLTNEY,

LAD LCX RCA
10.7+£7.6  9.7£13.1 11.7%55

max HGF (ng/ml)

LAD=left anterior descending coronary artery; LCX=left
circumflex coronary artery ; RCA =right coronary artery. Other
abbreviation as in Fig. 1.

SMOHEEICBVTIE, DeWood 52 DHEIZ X
D, BNEEREAZCMROBEENKEV LAHS
PICENTVE. 2% D), BEEZZITRTVHREL
W77 — 7 OBEBRB B EIR PAZE O BRI
iy, M 77— Ali, EEIREREZ E25E
BRAEORRICAR AW, EICmMBEFEKIC X ) HGF
FERTZEWIHED 2ERTE, midHH <
B5 LT\ 5 kG EE AT R 00 < 12 HGF 255
ftsh, ZombiEESrEATAILIETSELLR
5.

HGF I ERMB CEA S h, EREEIPMITHF
J#% T I3 Kupffer iR, BRAEMIE, FRMETS VY,
~ru7y—, MENEMIE, BEFHERTHEE
ENBZEFHMOLNTWEY, OF ) ABIBERC,
F—=b254Y, XGIFAVBIFLVF7 Y U8
BEaALTHBSAET, LRICBWTIE, BILFEE
WEHATONEMBLHEICROILTIMEDY 5%
Y, AHEICBTSHGFELEDEFDO—D LR
X (AN

SEOKE TId, EZREFEOEWEE TIME HGF
EXEPo7. 2F 0, HGFUEZLHDOERE D
KeLs 5 RSN, ABEEORESCSOHESE
DFHDOHEICDHFHTH 2 WEEEITRBRE N,

HGFOEHTRED ) —o0EHIC, mEHFEL
HRIEEIER B X N MBaElER 5% %5, HGF
D5 L ) MBEORBMATEIFEICEEL-EV
WO FFETNE, 2% OHIEEICBVTHGF
FEEEZE L0, I OmEHAEremR RNk
EERDES LTWwA EEZ b, SHEARMTE
DREICLIBFOILELEZ LN,

BUERFF&ICBWTH, HGFIZFFEICHELET 59,
77 ay 7RI HE L ERU RS SI2b BA
THEEERSN, 20X CEERMEBAHIEIICE
DEINAVEN L PEPFSHEOKRTRETH L L
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Zzbhi.

HGFEEREEHADH A b DL LT, heparin,
interleukin 1, tumor necrosis factor-a % EASHI S LT
50, SEORHTIE, S OHEEICH L TPTCA
HE1THF I heparin D5 % fToTwab. L2 L, E1H
B ORI D heparin 3% 5-7i & 55 2 [B] B O heparin 3% 5-#%
& T, MEHGFEICERLZEZZRO R o/22 L,
heparin i3 2R B IZidHIE L7124, 208 LR %5
HTWZE, BOERICH LTOBMY 7 —F ViR
FEM4THF 1 heparin # &5 L T\ 5 2%, & HGFED
LEAZEBDOhEPoI Rl Y, SROFELD
KET T, heparin DFBIFKIFLERL 2L TH X
wekEzbhi.

SEAV-HGFHIZHD* v b (4 — Y % ELISA
¥ v b)ix, EHHGF Il recombinant HGF # FH\}, in

23

S 0B L hepatocyte growth factor 81

VitrolZTEYVE Y, £V FYVE Y FBXURFHE
FhLOXFEWHERLEEY A b4 v L ORBERIME
BRVWIEDPHL P L EhTWESD),

SEOBE T, SHLHEEICHT L T
PTCAIZ X 2 RLZMITHEMEBITL T3, ¥-E
ELRERY a3 v 7REDBZINRIIETATVE
V., SRPTCA & AT L TV R WEER, ¥ 3 v 7 iKEE
B EDEEP s ENREHEPL L TORFPLELE X
Y (A

& £

PUEXY, HGFREM LHEZEORHZKH B X O
FOBRKZBZILET A LTHEBEICEELEZION
7=

#

S OHEEOEBRIMBBENICIE, BAEBKEREOALEN~—F —PFHVLRTWS, LAL,
SREEMEELFD, A4 P4 2 D—D T3 5 hepatocyte growth factor (HGF) DL IC B
T AREHBERBICOVTIEARHATH S, 22 TULHEEICBWT, HGFASZF DR S % KB4
LHEAENT—HI -2 ) 2 5PEIPEHL,ICLL.

X HRATLEF VP 1081 B LERE : FHER61 £8/%), BMELHEE 216 (LHEER. T
BERTOL13R) TH A, LHEERTEIARBLYVIEMIZ1IB 20, X004 HMIZ1H 1EHRID
L, HGF, CK, CK-MB, GOT, LDH, HMKK%x@ELz. BIZ, ThPhORAEICETS T
TOBERM, RAMEDESUTIET $ 5 BE % BB L7,

HGF (ng/ml) (35 MEFE 0.3 0.1, OAFFEER 104 +8.8(6BFHILIA), 6.7 £4.5(12BRHLIA) &
LHEERTARIIEETH o7 (p<001). RAEICET S ETORMB L URKEDESUT
WIET 42822092 +£5200, 1.1+03H (HGF), 194+ 7280, 23+1.1H(CK),
163+ 720, 1.5+ 04 H (CK-MB) L HGFRIAREICREHIC LAB LI MET L7z, MiEHGF&A
B CK & AfE, MiECK-MBEAME L ZNEFNEELRIEDHBBGEZ D7 (r=0.64,0.70).

HGF %, MRt LHERORE, M iciEsEL, 2HOHEEIBWTHOE/LERY
Y=—A—LHRLT, TORYZHEBIUHBRREALIEET 2 LT, XVGBTERALZY— I —
ThHhrLEZOLNT.
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