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RRTCH & 12 LEEABLBHED OEOBEBHT R 208 B0 LHRMELE R L TR b, #InEIREDEER
CEAaMEERT. I Bas-r v 37 ras -y UhbiiREs LTERRIR, TO5FO0O7 I JBRRCEALTV5.
v a5 —4# v I7F ¥ (procollagen I peptide, PIIP) iz 25 —# vESR I ABCHRETAHA T ra s - uhh
BN CTHEROBECL > TH I EIADE T+ VT, IiE PIP OREREH#LOETYEBET A2 L CTHERETHS. F2
<, BRELBHEESIOME PIP 27 244 5/ 7 » 4 (radicimmunoassay, RIA) BRI TRIE L, LEHHE OBHEL &
POP & oBf#EH, AOURKERXBEOHEC KT 2HBEKNERLRH L. BRI OHE (hypertrophic cardiomyopathy,
HCM) 2361, 3 X OBIEIGILREE L. miE PIP ERNBRCH L UBERBOSER TEECEE TH » 0. I
PIP LA RER L D RDORBHEL, BIR =25 -+, HBE (perimysium), FHPEE (endomysium) O ME = 5 —»
VEBBREOHBYRED . BRI, ME— F.LO= 2 —Fh 5RO EFIERR (isovolumic relaxation time, IRT) &
fifF POP Lo EELAOHBYRY, £AEREME (percentage of fractional shortening, %¥FS) & mE PUP & DR
ZAABCAOHEBEYRDL, FAMLHAS v VTR TER/RBBEER & EH/RBREEM & T, mFF POP #EiL
R R BBHES Y, ERXBEEEACE L TEBCRETH . UL 0 BREOHERC I 5 LHHE DM Lo
A2 0D#a 35— vizmiE POIP K XEEIHTH D, MiF PEIP KX h UBHBEORHELOBEYEHE TR LEL LA
fo. EROHMEORMEOBERICE SV OBERENETL, LHARIERLIBEEINILOLEEILAE. OF
POP #WETHZ Lk n, BECOHHEOBMELOBELEME TS Z LATETH Y, BRIC S IBARLBHIE OB H
{LOETILE S RROMB L IBET A2 LTERTH AN RE S hi.

Key words hypertrophic cardiomyopathy, procollagen Il peptide (PHIP), interstitial fibrosis,
cardiac function, myocardial ischemia
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h, TORREBE~DMBHANEESh, ERIRKRIE,
EFEQERYFIEREIT. DRV TEBERIRFZFEILRT
®H, EWLLLORHEYRTZ LML, FEEARECH
e, APy LicLBfloEx, LHMEORMEL, O
BHRROSHFETINRD bh 22, BABELLHAER 31 5 KE
BHEREVREERFOCRAT2 L, OHMEOKRMEIL L
MECTINEELREI R LTV 2Y. ¥, BRFEIKEIC S
FERISVEEREL LTCEETHZD, HERER, RARFO
FEEXET 50, ROOEES, EROETERTH, B
CLEFREET BT, BRRIECEENEZ L1MbAT
VWA IRBOHERLOBELYEL, RAEL E- LA
REOHED ODHRE R LZAUICH 7L b OB SRR THD
L, KRB D OHRE DRI L2AE L, NBIIROFZ R
BoE, BRETINEDLRDY. TALDZ EhLEXRELE
EIC B W THLL BB ORME LR ORBIC VBB R T
ThHEEXLLND.

MLE, 27 -7 VORY, BOLEBHIOHOMES X O
BRI OB RIIETIOLEELORTE D, LFC T

TR 9 A20H 34, K5 F12A220 %8

AHEaS— Y VOBEEMIMEE - TWA, OBEIEL
TRIH, T#Ha5—-yUREESh, BCOBMBERME LD
ERICRIHE =S -5 v oEm»BlE L Wb EHEIh TV
5% Fwas—4% v _7F ¥ (procollagen I peptide,
POP) R= 54 v EhsBcflancyinashs
_RF7F FC, [MED POP O L&, b= -7 v O&HRK
PUEFLTCHBYRMET S, PIP BTG (L D5
ELTERRBENR, RETIZERR®, BRELY, OBEEORK
BTHLERTAYEIRTWEY, LHECETARE L
AW

40, REOHATHEI B PEEL EORAROHIET
W, LHEBEOBRMELE IR =S - ¥ vrERL, £OME
MERFHE L, FoBMELoBELEL SIS PIP & OREY
BIUHBRANERLBRE L.

HERE LV FHE
.3 &EIL

DD T —TFARECCHSZ LR IR KB O HE
(hypertrophic cardiomyopathy, HCM) 23% (B¥:16#], &M 7

Abbreviations : A, atrial filling velocity ; ABC, avidin-biotin complex ; , deceleration time; DBP, diastolic
blood pressure; E, early diastolic filling velocity ; HR, heart rate; HCM, hypertrophic cardiomyopathy ; IRT,
isovolumic relaxation time; IVST, the thickness of interventricular septum ; PBS, phosphate buffered saline :
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Bl, FHERSIL15H (FHELEERE)) BLIUOLKHFOH NYHA) DBWiERED 105 - 7. BT RT, OESFRER
ERHCTYB~ARL, D27 -7V BEYELEEORE 18mm A EDEEOFMMEEREIEELETHH L Lic. &
SR W5 b RE L RO > T RBRI06] (B 8 61, & 35 HCM FEBIR O S 7 — 5 AR, OREEEZMOOA
M2 Fl, FHEESeE TR BXE L L. LRABE, RS O Eh A Bk P T L.

WRpese, SRS, FFESEEREE, BHEEE, BERFEEES L 1./ &

DITHRE & DS Lic. HCM 02, WHO/ISFC 2% 8 1. 5244 a7 44 (radicimmunoassay, RIA) 2 X
& =, —a— 7.LEHS (New York Heart Association, Mm% POP BEOWNEE

Table 1. Clinical features and echocardiographic findings in control subjects and patients with HCM

Subject Age

humber  (years) Sex HR SBP DBP IVST PWT IRT %FS E A E/A DT
Control
1) 62 M 64 132 74 10 10 84 39.0 48 45 1.1 180
2) 54 M 58 124 84 10 9 56 48.2 62 56 1.1 134
3) 48 M 68 116 68 12 11 64 38.0 51 48 1.1 168
4) 62 M 78 138 86 11 10 62 42.4 43 48 0.9 142
5) 56 M 52 128 76 9 10 54 53.2 53 52 1.0 126
6) 48 M 56 106 68 12 11 100 47.8 49 50 1.0 176
7) 52 F 74 132 78 11 10 64 52.0 38 32 1.2 192
8) 49 M 64 126 72 10 9 82 44.0 42 36 1.2 156
9) 68 M 52 118 68 9 9 94 55.6 36 30 1.2 164
10) 58 F 58 134 70 11 9 56 41.8 46 42 1.1 146
Mean 56 8/22 62 125 74 11 10 72 46.2 47 44 1.1 158
+SD 7 9 10 7 1 1 17 6.4 8 9 0.1 21
HCM
‘ 1 51 M 50 110 70 18 12 110 26.5 60 26 2.3 150
2 44 F 57 126 70 16 8 115 26.0 31 36 0.9 260
3 58 M 46 124 74 18 10 145 41.8 50 77 0.7 285
4 71 F 60 120 72 16 3 116 41.9 46 107 0.4 220
5 48 M 71 136 88 21 12 140 34.0 56 46 1.2 200
6 41 M 53 116 78 15 12 120 42.3 60 41 1.5 120
7 71 F 53 126 74 20 8 160 28.9 40 47 0.8 175
8 57 M 49 102 58 23 11 120 41.2 39 38 1.0 200
9 42 M 56 110 70 24 11 180 37.2 38 40 0.9 220
10 69 M 73 110 60 20 7 135 25.6 27 43 0.6 162
11 55 M 55 114 72 20 13 170 26.8 41 38 1.1 200
12 59 F 79 120 80 18 10 102 15.9 37 15 2.5 180
13 18 M 64 124 82 20 12 75 45.0 64 46 1.4 235
14 29 M 79 118 60 18 10 100 32.7 43 34 1.3 120
15 74 M 46 126 30 18 12 170 18.3 27 45 0.6 262
16 23 M 57 136 70 19 12 100 39.1 53 45 1.2 180
17 59 F 59 122 66 16 9 160 29.7 40 52 0.8 215
18 71 M 46 130 70 18 10 140 44 .4 39 45 0.9 215
19 45 F 57 116 70 18 11 150 32.6 35 32 1.1 185
20 51 M 71 140 80 18 13 110 38.3 48 42 1.2 220
21 60 M 52 130 80 20 12 115 33.3 55 47 1.2 225
22 55 F 56 130 80 21 10 112 42.2 51 50 1.0 135
23 56 M 62 132 74 20 12 126 38.0 62 48 1.3 210
Mean 53 16/79 58 123 72 19 11 129 34.0 45 45 1.1 199
+SD 15 10 11 8 2 2 27 8.2 11 18 0.5 43
p value NS NS NS NS p<0.01 NS p<0.0l p<0.0l NS NS NS p<0.01

a) Number of male patients/number of female patients.

A, atrial filling velocity; DT, deceleration time; DBP, diastolic blood pressure; E, early diastolic filling velocity;
F, female; HR, heart rate; HCM, hypertrophic cardiomyopathy; IRT, isovolumic relaxation time; IVST, the
thickness of interventricular seputum; M, male; NS, not significant; 9FS, percentage of fractional shortening; PWT,
the thickness of posterior wall; SD, standard deviation; SBP, systolic blood pressure.

%FS, percentage of fractional shortening; PWT, the thickness of posterior wall; PIIP, procollagen I
peptide ; RIA, radicimmunoassay ; ROI, region of interest ; SBP, systolic blood pressure
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Fig.1. Schema of radicimmunoassay (RIA) for procollagen
Il peptide (PIP).
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Fig. 2. Left ventricular inflow velocity tracing using
pulsed-wave Doppler echocardiography in a patient with
hypertrophic cardiomyopathy with reduced fractional
shortening. Deceleration time (DT) is time. for peak E
velocity to decline to baseline. A, atrial filling velocity; E,
early diastolic filling velocity.
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ABC B THRERBXToT.

3) OEREEEHE LI B2 5 -+ v OEE(L

REFIO< R Y — - THEVRETRD LA E N#=
5 — 5 v Rl 4 OOHMBREED &L X5 FET 5 HRER
#&{t. (endomysial fibrosis) & @D LHRREN DS 7z
=y F OEFEICEIET AR ML (perimysial fibrosis) O
oI AT ERL L. OEMERELSITIMaF -V
pEREE, ve ) — - 7¥VERE, [8Has- 7y vREOR
AT H— 8k (point-counting method) ¥ Lzt o THT » 7.
wEOFHEE, KAV FEERES 10um OB FE AT
v, DERARRLY, ve Y - THEVRATRAFIRESH
PR LC A RA v iy, T8a25 S vHgC LS
hn CIRIBRICHE oA v b %, FH2000ELLEREL,
BEHE b ORIl -5 v Db sEGERDT.

3. ERIRMORRES

1) L= = — Rk

R UicRE R OERELEIL SSD8T0 (7 = 4, B T,
25MHz ¥ oi% 3.75MHz DM F 2 EE Lic. ¥ v 7 A HEIE
BEEHA 2mm DAKEXE L, 100Hz B & Ut 200Hz DR R
ShrET AF—RERL, KX VEE 100mm/sec IZ T
Li. 1B EHED L, B A HREORBTESR
3, FiE AR ELEE L DAEHER L L TOLE
BEEAME — FECTRE L. EERALTTORTELD
P75 —E—nakBAL, BESFHTHCY Y ITARY 2 -2
DEBRHEL, SAAFFI—ECTRELL. ThbOR
HIOLERE L DBTRELETREL. ME- FEBT5
A LBFEEBEEICA S » VTERLWES, LESR,
ERHEENEICHIE T e WESIIRS LI, ME—Fib=
a-Eibh, FENMEBEOREL L TAERERE
(percentage of fractional shortening, % FS), R BRI
DIE L LTSS IR (sovolumic relaxation time, IRT) %
B L. ERBEMRIT (KB IRERPER — /2% IR
R/ ERIERBRE LTRD, SALERM I EXBIRK
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M 2 IR AR BT 2 EERAMEEHEB A RT. £E
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2) ROy v FS T T 4 —

1 BRI Btk |, 80, A CEBAMLE Y v TS
57 4, —%HfT Lic. EBAMMT, B L= A — & EL40S
(M, R’ AV, RGNS T 25W X BB L, 250
TEw 25W FoOMETHSBERH AT LT . AHOK
7 At — B (double product, SXAEMAME X D) A
BXICHHELB LR AREL, FRFOTFHUEROLHYDT
5~80% 1 LI iEfl BN Lic. HiEFIE bERAXANEC
L7 ST TI201 % 2mCi FHEIRE DEAL, EHIT 14
MECANEC CEBAY B IR ATEKRT L. S r
# 5 Pho/Gamma LFOV = &2 v F¥ A7 4 (B, R T L
NFT -1, BB HEAMLEHEREY ISEL, Thth
3 ADELLEE (region of interest, ROI) #&E, &K ROl ©
v FEE100%E L, &% ROI OFBELXHELL.
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Fig. 3. Comparison of serum procollagen I peptide in
control subject and patients with hypertrophic cardiomyo-
pathy.
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Fig. 4. Relationships between serum procollagen Il peptide and total fibrosis (A) or type I collagen (B) in patients with
hypertrophic cardiomyopathy. Statistically significant positive correlations are shown between serum procollagen II peptide,
total fibrosis and type Il collagen. In total fibrosis (A), the regression iquation is Y=10.6X-+10.7 and the coefficient of
correlation is r=0.85 (p<0.01), and in type I collagen (B), the regression equation is Y=15:6X+7.3 and the coefficient of

correlation is r=0.94 (p<0.01).
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TI-201 =% & v REEBMEAR (positive) 12, ROL D 5% 1 #Fild 1. Mm% PHP BOX&E
ERTRLUTOJEEBLRTLOE L, 5% E0BRRSE m# PUP {Ei3 HCM # 0.41+0.17U/ml, %fME# 026+
P (negative) & Lic. Ry 2750 v FREHRE S &ICHE 0.04U/ml (p<0.05) T HCM B CTHBIEBETH -7 (K 3).
TEMFO TV FEL, avEi— 2Ry Ft, 7230% I. mF PHP {#LRBIEKEARET
A Lz, OEBERCTT Y v, REEMLERELETL, S—

. %% & ABECRIERETH > 6 flOME PIP & .OBREIE DM

BT S CPASME L EMRE R L. HCM B & %R L& DBIEABE L. m#% PUP 12, BEBHILE (=085
DEF — X O EBEORHBLVEHLG Y v FIS57 4 =0 p<0.01), BIOKRIE =25 -4+ r=094, p<0.0l) L HSi
BRENZ, REDNBED ¢ BE (unpaired t-test) L, EDEBRR L (K 4), miE POP &R OBHLE,
& PUP fELEM#EmT — 2, MifE PIP B & OEfEDEEE BIUBRBEOWHECE L O 2B B HE L T e h -
& DBAfRIX, Pearson OMAEIRY, B ICERASFEHGTR o, ElomiE POP ik, BHREOIM = 5 — 5 v (r=0.98,
L. EHRE p<0.05 2HEEEH D E LTHELL. p<0.01) BIUOHHRED I 25 —4 v r=0.78, p<0.05) & &

BEREQCHEEXRLE (K5).
R " . BRERAEZE

RILRTIEL, F, OBE, WHPINE, #EHM 1, OoEE & DX i
E, CERBERECHEEYRDith o7z, BETIEEENS ME—VFL=a—-RX hRdic %BFS #INEHRIEESL LTH
{, LDEDPREDH HCM BREB Eh 1. W, B IRT R REHEELE LCHVC i PIP E & 0
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Fig.5+ Relationships between serum procollagen I peptide and type I collagen in perimysium (A) or type Il collagen in
endomysium (B) in patients with hypertrophic cardiomyopathy. Statistically significant positive correlations are shown between
serum procollagen Ml peptide, type I collagen in perimysium and type II collagen in endomysium. In type I collagen in
permysium (A), the regression equation is Y=7.6X+5.3 and the coefficient of correlation is r=0.98 (p<0.01), and in type O
collagen in endomysium (B), the regression equation is Y=9.6X+1.6 and the coefficient of correlation is r=0.78 (p<0.05)
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Fig. 6. Relationships between serum procollagen Il peptide and percentage of fractional shortening (A) or isovolumic relaxation
time (B) in patients with hypertrophic cardiomyopathy. Statistically significant negative correlations are shown between serum
procollaten Il peptide, percentage of fractional shortening and isovolumic relaxation time, In percentage of fractional
shortening (A), the regression equation is Y=—25.3X+41.0 and the coefficient of correlation is r=0.46 (p<0.05), and in

isovolumic: rélaxation time (B), the regression equation is Y=-—77.8X+155.1 and the “coefficient of correlation is r=0.47
(p<0.05).




EAMLGEC ST AT e 25—V I_FFF 1017

SR Lic, %¥FS & miE POP & O BRI ADHBY
2 (r=—046, p<0.05) IRT L M PUP & OMCREELA
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HCM B RF 2 AWOLEY vF 757 4 — LlifE POIP ©
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ml TH o, BEEFATERCME PIP EARETH-7.
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1.5nm, £ X 300nm DRREE LTHEIH, Mt~V
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PR LTS, afio7 1/ BEIIOE-EHAIGHEC X
h, 25 —4 %, typel ~typeXID 13RI HEI A T 5.
FEaF—FYyRTF L, 37— VRESRIh AT
RETHDH T RS —Fuyhbreas—rvX7+2 €0
R L YR T IR AR FFT, a7 -5¥VON
kL ORIz, = - vERERRERLLTREALTY
5. IS ras—¥vONKKTF Pk, £ FE#45.000
fii&ﬁhﬁﬁ%%Oj5—¥V%ﬁ&%36—¥¥%ﬁﬁ
BE D, MEFCATERS & LTHEELTCWAY, miF POIP
DOREHIT Rohde Bk by v EM X b EER I, 0D
RY 2w —FAHBIC LD RIA ERBEEIAI. YO HE
1B LT Niemela" & L hum#E POP 5 FERES D
n, ZHHEIFEE (inhibition curve) WS L, Hit e hky
DEL L, R OEERCHAEYE TSR TV, 0%
PIOP ® Fab &3 2HitE% A\ 7z PIP (Fab) BRI h
o b, BEIRHDE AMEAMEL , KK AWbhBZ Likieh o7z,
Fhics LSEERE Lk, v oo RERAGE v BR
h1z POP #~w A @ LTBbAE) 7 - —F L HifE%
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Fig.7. Comparison of serum procollagen I peptide with
and without thallium-201 scintigraphic abnormality in
patients with hypertrophic cardiomyopathy. Positive,
patients with thallium-201" scintigraphic abnormality ;

' negative, patients ~without - thalllum-201 - scintigraphic
abnormality.
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FEHRBDOLATNWAET $ =V EEQHBERSE ZEBRINT
WAR AR BWTIRED R ERICEAE S h e AL
~—H—THD, — BT —ANRIOFET L
MR B\ TR L OB % ek L7cmiE POP BEOD
Fasashs®. [#Mas -7 vEalkekmE i
SELTED, BRoBELT L THELTED,
PIP EMOBHILOEREBETIOIERTHS LN
TVBY, ¥ SHGHED ® Paget H®, Vv~ F B
#5Y9, FEHEED, v af F—v RO S TLEMELOERD
BUEELE LTHE IR TWD . Shimizu 52 1X128] D8RR
BECOGEBREESL, fiz s - v Ao REER
HARR AT, BRBEOLEBTA225 -, vo )Ty vy
RELCHEECOERAOIM2 S —» volMC L2 LR
ELTWA. ERFICRLTIE, ¥2MmiE PIP o LR LHRE
TRTEDHY, ZARLHGIR M EREZEO R AVCIED
25— S UDRBEREMTEEELLRTOZH, —FH1 VA
) VAME A D EREH MR BT R 7Y 2 - VAR R
BHERRO = 5 —F Vv ARERIMT ALV ORET R, 1 v
AY VICBR LB a5 -y v ORRERETH L
FH|ELILINTVAY, LEBLME PIP BT 2B
Ti2 Bonnet HY B MmE OEBI6H & EEE AISH TME
POP * k&KL, B GREATTERCNE PIP X
BETHHN, SBHRELOBEECERRAT & THBBERI
ot bHELTWAY, ZOBEHmE LTEHRE(LICET S
PHP AR, EETHD, BIREILOERMINCHELSD D
e EELZT\D, Fie Jensen B II16HIOLIHERE D MF
PUP #EHEpcBlE L, miE POIP FEEH2~3HE LD
ERLEBD, 47 AUEBS ER LT, BREEI~TVY7AET
V-7 ERETAEHRE L. WHIXIOFKRLY POP O
BEEC BT AEMEEER, REOCDIOEINERE & sk
L, UEHEECHRAGRECEE LAERSE SN2 AREN 2R
LT3,

BEAELOIRAE I 80T 5 M POP BT s@EEHEETD
L ARBIIHIRVH, SEIEEOITI » B KELLIBIE & &
BRI BT 2 POP Ot Tix, BAMOLBHERC VT
PIP OEER EAXRDI.

wizZ D POP AOHEE MM LE S OREBEEND 50
¥BELREZA, PIP LUHOBREMHEELEREOBICIZER
TeiERI R, PUP WAHHBEDLHBEMEILENBRLES D
DEELbNK. POIP =5 -y vERPCKEE IR, TO
BROEEL LTHHATHSLLENTED, PIP O ELE
LM =5 - rFvOSMCBEEXZFHEEbh TV 27,
POP L AEOHBEOHER L b RDLNB a5 -4V E2EF
FicBER D, FHRAE, SABCIEas -y vidE
BB AD I ENS, 20 POIP BOGOTIH=25—4
VO, REBERBRLTWALDEELDR., LithisT
PIP k& h LEFEBEOKMEL, o0 LBHERTL TR =
5 — 5 v OHRINARELE L bhi.

OEECBTE a5 A VvoBRIZELTILSTHTHS
2, FARZES DIEADOBEEBILSWTIER, 25— VDR



1018 K

B, SHEFHBRORM, MEOBERELZHELrADR
5% e MEREOHE CREESENRM R LD IR =5 —
FUOREMEML TN B ZERBESRTEHY, ZODH
a5 =5 v OBEMALIHEORRED D IMERREBOETICES L
TOWAAREMEAEE IR TS, ¥/, TH25 -7 VvEiD
D TIRRESARE L, BEARIREET 2 & & DI OBEEAET
THAERESREI R TV BY,
JERELOBED BRER SR EIZEFTH D, BRE
B, DEMBF, BEOFEELEES LBEXH, CEAMDE
BEEIE AR TR TARIAH, EEHHBREHERG, HWERE
Bis ERDBH. 20X S ICREOFR, EEDOIRK & O D ILHE
BHEETYRT IOk, DR RETHESVRE LR
T30, F2k, AEEEABELBETH > EMANLER
L& &btk Bty LHARKEIERELHE & 7e v IKE
BOPERREYRL, RRFEL & LCEALBE IR T
3%, AR TREGNEERDOLHRMELEZRLTED,
BN DOPEAE & RO IEEE £ - T /o, Maron H® I2IEH
DEETRBIRCH B bbb T EERO L OBEMELE
RL, DEOHREEZRDEABOHEOFALHE L, LIHE
B LT oRHELE 3 REHE(L (replacement
fibrosis) &AL TW5 . LEOIMEHET IO OB L
PECEELTVWAZ EAHERAISA TV, LI
REEDOIFETH L EHLBETARE L ¥HELRL, £E8IK
EREIRE FHEE2RTLHEEINTWEY. ¥z, HEDL
13, DASEROCVGIBXEOHECRME LEE LR, &
K6.3% THB DN LTOBEDET LA IRAROEAE T
FigHI50% DEMcEmEE R L, L bIRRELDAREE & 1R
fbonfrEic o, (B, §iBE, KB, FROBPKE» -k
LCWa. 20k 5 IBRITcHELIX, BEKRELOSEE D INKE,
FRBEEE T R ELBEE LTV B LD LEEINS.
SEOEETRD SR PIP L RMEOIEECTH L EER
BRREOMCIARTADHERALN, LI OME OBHE
b, T2 -5 voR@IMfiv, ERNMELETTLL%E
Zbhite., —RECIEAMOHEC BT 2IESEIEE S
T bh, SRGERBOEELRBD b b, REDET, I
RBEDREI & b e » THERPHEBRIBERLTL L SN
THh, POP L EAIREM L OMCAEELADHEBEIADL
hiczZ &%, ERECE L CERE.LHE L BEL OMKE
BENADLRILh o DIE, TOL5HBHE LD EHE
xhhb.

RO ORMLE 2 TREL LT, £ LTLHEM

DEIENE L bR T 5. IERELHIER BT 25 LFHE M,
MR ORI ES BN OB, MnERE, TEIR
AR L, M, AT LAEREECETICE DET S LHN
Shtws. BEEOBRMIEOREE LTHEAO/BROR
#, WE, FEOBEL LABEORIMEE BT AHRES b B
E, BIECED &R LS R BT A L, RS T
NBIROBEIEERE LW EOHED HBHP. FHOD TP REL
HIEEFAz oY) - LATR ) Y ALHY Vv F IS5 T 4 —
ERIT L, Ao RESAICER KB % D BT KB
RB IV ENOEFROBMELENG , BARLLEEE
BT AETFHEOET LAMELS L OOEEOET & DBEHE
PWEL, TOBFL L TUMNIBEREDRFEOWHE 2RI L
T3, ¥ B AR GEEERE S O$9509% D EEFN L Eh FRE AL

HLE LC—BERBERED RS S I AL h—
BHERBEIAERT S Z L0 bR 381 B R RIS 5K
OFA, BILEFHEEDE T2 AT HEL H 5P, 4
EOBE T, ATWOHY v FICCERREY RS I ES] & B
RBEEDEES & T PIOP 2 BB T2 &, ERXEL
BOIIEFTEE: POP O LR 2D, ZOZ LrbIEX
HOHED e THEHE LR 2 5 — 4 v osging 4 > EF T
DBRMNPFET S ENTRIN, LEORELAHTIR
RBThH-1.
IERELOHED LDERIRE L IMTRELELHLELLR DA
s OSMEORMLORERE LTLBBENAEO—RE#
A ohBH, TORNERTBEROBENE: bhD. BAR
DEECBOTIEEIEGART bk - HERPTIE X
SIEGIOERY L, HELRENLEELBbh3. bza—
K CRRELHEDVEOLHREILIEET 2 Z LIXTTERTH S
2, EE VS ORBERENREIL, fIE LR D& LT
TAHZLRERAETHS. SEOELEDRIABR I v M
PIOP WEAELHEC BT 5 LHBERME(LOB L2 5 —
FUOEmMERBLTE Y, OF PIP #WET3Z itk
D, BECSEORAROLHECET LS AREFRTH L
AEEETH D, BRMOC S IERBLOESRE DM L O BETITHES
REOHBXILET L L TRODCEHRATHIEEL DN,

i Bl

FERECREE BV 5 i PP OREMSEG & ORI
OV ERNESRYELARTAZIEYEN, K POP
% RIA IS CTRIE L, PUP L AERLE HESAOEME
O E TR s -7 v EOBERYRAL, Fhlbza—
B bRDELCBESBESCATOBY vF 757 4 — O
B EDRIRICOWTEE LTz,

1. mE PUP izt L CIERBOHE CEBILE
HTH 1.

2. OEHESHE LA BB L R 5T, &S 0k
b -3 REYHVCTERMCRD . MiE PIP 2GR H
b, BB =5—-7v, BRAKROIMN 25 -» v L EBRRED
HEER L.

3. SELERME & MmEE PIP & OMRERLACHBEY
R, %FS LimEE POP & ORI ERRADHB 2 EDT:.
BHOBY v F 257 4 — B CRERUR BB EREF & EFK
BREMAESI Lo\ Tk, miE PIP Ex i LR, iR
RBBHAEGID, ERFBEEESICE L CERECEETS -
1.

Zh B DOFRERD HIEAE.LIHEEIC BT 2 OHHEBEOKRHELD
WAmE PIP bRt &hCE b, miE PIP X b0
MEBEOHMILOBELREETER LEZOR. ELGHE
DML R ECOBEEEE BT L, ODHNBMERD
BEEINHIHEM VR I /. I POIP 2RET5Z &K
Lo, BECOHAECRMEEOBELEMETL Z LATET
B0, BRRENC S IBREOIHIE ORHMH L OETITH S REDH
BYEETH L CTHRATHLTEENTRRI L.
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Abstract

Histopathology of the heart obtained from patients with hypertrophic cardiomyopathy (HCM) who died suddenly,
reuealed that the whole transmural muscular layer had changed to massive fibrosis and small arteries had developed severe
stenosis due to intimal thickening. Type II collagen is synthesized as a precursor from procollagen, which contains addi-
tional peptide extensions at the aminoterminal ends of the molecule. This peptide is cleaved off by specific enzymes when
procollagen is converted into collagen, and it has beeen suggested that the serum assay for the peptide of procollagen II pep-
tide (PIIP) may be useful for monitoring the development of fibrosis. The aim of the present study was to evaluate the rela-
tionship between myocardial interstitial fibrosis and PII P determined by radioimmunoassay technique, and the clinical sig-
nificance of PIIP in 23 patients with HCM and 10 patients with controls. Hypertrophic cardiomyopathy exhibited signifi-
cantly increased serum PIIIP as compared with controls. The PIIP correlated significantly to the amount of total typeIll col-
lagen, type I collagen in perimysium and typelll collagen in endomysium obtained by myocardial biopsies. In M-mode
echocardiography, significant correlations were observed between serum PIIP and isovolumic relaxation time, and between
serum PIIP and the percentage of fractional shortening. In the T1-201 stress scintigraphic findings, the level of PIIP in pos-
itive cases was significantly higher than that in negative cases. Therefore the increase of myocardial interstitial fibrosis was
found to be reflected in the serum PIIP level. The degree of myocardial interstitial fibrosis and the amount of collagen may
be able to the analogized by serum PIIP level. Cardiac function and microcirculation in hypertrophic cardiomyopathy
appeared to be injured with the increase of myocardial interstitial fibrosis. Serum PIIP may be useful to increase under-
standing of the transition of the condition with the progression of myocardial interstitial fibrosis in hypertrophic cardiomy-
opathy.




