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Abstract

This study investigated whether atrial natriuretic peptide (ANP) secretion from the left ventricle occurs
and correlated any secretion with the hemodynamic or echocardiographic parameters in patients with
hypertrophic non-obstructive cardiomyopathy (HNCM). Volume overload was induced by intravenous
injection of low-molecular weight dextran in 19 patients with HNCM and seven normal subjects (control
group). Simultaneous measurements of plasma ANP concentrations in the aortic root, anterior interven-
tricular vein and coronary sinus, and hemodynamic parameters were performed before and after volume
overload. Echocardiographic parameters were measured under the basal conditions in the HNCM group.

There was no difference in ANP concentrations between the aorta and anterior interventricular vein
either before or after volume overload in the control group, whereas they were significantly higher in the
anterior interventricular vein than in the aorta both before and after volume overload in the HNCM group,
suggesting increased ANP secretion from the left ventricle. Moreover, the difference in ANP concentra-
tions between these locations was enhanced by volume overload. In the HNCM group, the differences in
ANP concentrations between these locations were positively correlated with the pulmonary capillary
wedge pressure and left ventricular end-diastolic pressure before and after volume overload, but not with
left ventricular thickness or left atrial dimension.

These results suggest that enhanced ANP secretion from the left ventricle in both basal and volume
overloaded states occurs in HNCM, and this ANP secretion from the left ventricle is closely related to left
ventricular end-diastolic pressure but not to wall thickness and mass index of left ventricle.
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20 AFH NG - NIE E,

FEFHICH ANP SBH T 5 Z LAHL M E N4,

FERELUEHE (S OILRIEREREE 2 £ L T HKET
Y, MF ANPEIEELTT LW BEIHASH
B0 75, ZDLENP L DOFWOFED, SR ICH
DL MITENEOEROFEMIIKRFEHOF FRIATW
5. T2, BEAWII ANP D2 ESEEL L &R
51219 7%, FORKRELLHEICB T 55BN ICHE T
AH|EIFEE R,

Z I THMETIE, BRELHEICBITAEEB &
CUEEED S D ANP W EIRE, B L UZ0ORE#F
FHOLPICT S0, ANPTWAIETH 2 28EE
B EITV, ZOHETO ANP TBIREL, LMATH
BBIPLTa—TRP» S AL DREEIZD
WTHRET L 7=,

MR EHE

. ¥ =B
LEHCAREL, LEN, Lo, EEEE, A
ZLOHNETOHERTRD> S, EAREERBERTE
LHEREMAROBHOFS | &0 AT EBH S 1
72 FERAZEMERE R EL.UERAE (hypertrophic non-obstructive
cardiomyopathy : HNCM) fEEBIDOH 226, LLITOIEE %
FETHbDOEBNL 196 (B 156, ki 44,
¥ [+ SE] 8 552 5%) & HNCM BE & L7,
1) New York Heart Association (NYHA) [ ¥ #4338 I
L. LBl
2) EEERIITLEERMED 60% Kili, 2\ LI1Z
Lra—-HdsWidEZEER L, BIEESOK
TERTH
3) Seller’s 548 I BELL LIRSS 2 B T 2 Bl
4) EENRER I TIHRAERE X RO 55
5) Fey 7z CEMEI EE T A5
6) Moy s RfEER L, OLEHEEXET S
Bl
7) BILEABFI R B REEIET 5
72, WRZEDOARL, BEORKE, #EM
DRBERO o776 (BHES B, k26, F
¥ [+ SE] 485 5314 5%) RxHEEEL L7,
B, NRELFIAHEOBN, HiEE REOE
PHAE, BREZFHBEL, AELZH/ .

Selected abbreviations and acronyms

ANP =atrial natriuretic peptide
HNCM =hypertrophic non-obstructive cardiomyopathy
NYHA=New York Heart Association

2. 5 &

TROETOREIZ, LMEEHELARL TV
EFICBWTIE, 1 EAMD EOERSHB % BV TH
fTani.

1) 2EFTEATAR

20 FREADBMIEZ#H T ICIITHREITEL TWED%
HBREL72Db, 10% &5 F dextran #FHE 500 ml % KA
BiR» D 20 R THRS L7z, WERIREEE R &0
FERHBR I ZORETHRS ZHIEL 7.

2) DMfTEREDAIE

R, HNCM HEOWEIZH 55 U8 Swan-Ganz

eV ABIIREREIC, b EEE Y — &

Ky F—VaT—TVEEENCEEBEL, SEFE
BFETRO.CHAEK, DR - RBNE, FHEE
FE, FRMBIIREAE, EZEIREKHE, BAHFFEIC
BB AR ERE L.

3) M ANP REDRIE

& b CHIEHEE TERD S 6F O Goodale-Lubin 7
7T — 7V 2 EEIRTE, BEICKOERR % B2 BT E EEHR
FTHALL. ANPHIED /O DMBEIRIIE, BEE
BEEMH, BFETEEZS L URTRT 20 541210
ITEYRERIE & FIREIC, R L7z Swan-Ganz 7 7 — 7V
HAVWCHER, ¥v 77—V Aa5r—FLVvERHVWTE
TREIR, Goodale-Lubin % 7— 7 V% FH\WCHIE [
#IR L EFIRFEOENEN 4 #FT 2 HAT o 72,

BRILL 7-REZIESCHOPLOGEL TBW
ethylene diamine tetraacetic acid (EDTA), F 70—
MBERICAN, BLPIC4CITTRLSREL, Mm%
Amprep C8 column (Amersham #) # W THE L7
%, Human o-ANP RIA kit (Amersham ) Z W T
ANP REDHRIE 21T o 729,

4 LID—E

HNCM #f 19 BICHEMBE Lo o — k2 T L, %
THRELEEEHMELY) M - O o —N%E05HL,
ERE EZEE(LEPREBE+LZHREREE), B
L U Devereux H DFES ITRWEAER LHEE L HH,

J Cardiol 1997; 30: 19-28



ChEHRREMCTHEL, EELHEEREERD
7. BIZSWVR - Fu 77—k AWT, LREFME
Mg & Y BIERHRHLZRAMBRL2EHEL, &
HRAGRAEE B), LEIHEARARARE (A) &
D AEREEH L.

3. HEtFaviREt

WiEIZ L TP HERRE CRR L. HEHERR
FEli, 2 BEOFYMENZEL unpaired t REZFAWT
Totz. FA—EAOD2EETOEHEOHEBRDIREL
paired t RE %, 3 B M TOTHEDERIER DIRE
1213 ANOVA REEZHWTIT o7, 220D F A —
¥ — DB OWRET 2 Pearson D—KREMRMIFA % H
Wiz, p<005 2 bo THEEZDHEL L7,

54 =

1. SEFEAEHEOOMITEIES L U ANP 28
BOE(L

1) xIERE¥ & HNCM B0/ M1TENAE D LEE (Table 1)

HNCM # 0 1 GITHEEEF PIITPFREEHIHIRL,
BREBET S 2R L 72729 400 ml % BHE L -RLAT
5%k U745, furosemide DEHE TERPITER
S L7, fho 18 BB & Uk R BRI & B EEIR T,
ESROBEEFMIPHEIT SN,

BHAOBEOMLTIE, (L8, DUE0E,
EHME, BRI TAERTER2A P o7k
2, EHARE, FHMBIIREAE, EZIRRAE
BT O AEEICHK L HNCM B CTHELBEL R
L. BRI AWRTEROLE TR, HEE,
HNCM EDOWTFRhIZBWTH, WA, FHEEE,
FHMBIRBAE, ESWREALHE, CHBREIEZH
WRNCH LAMRTERTERICEA L7, [N
FEix HNCM B CTOAEEIC LR L7275, IRAME
BTEEE DAELEILEA Lo, BHERTEEZD
EETWERTHET A L, HNCM B3 BEEICH
LEHEREE & FHMBIREAEIERIIEL, £F
EXPEREEICIES 2D OOBENEM (p=
0.07) R L7245, fuoiBICImMBEMTEZRDZ
hot.

2) MBS LU HNCM BFICH T ZBREBAFRRD

AR M5E ANP 2 DZEAL (Table 2, Figs. 1,2)
SRR OERALAMEE ANP #5E % 14 FREE, HNCM B
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Table1 Hemodynamics before and after volume overload in the con-

trol group and HNCM group
Control group HNCM grou
. =§r) P (n= 1%) P p value
HR (beat/min) Pre 674 67+3 NS
Post-0 T4t 4%* T53%* NS
SBP (mmHg) Pre 139£5 130+3 NS
Post-0 142+4 136 £4* NS
DBP (mmHg) Pre 80+3 732 NS
Post-0 80+3 74+£3 NS
RAP (mmHg) Pre 3.1+£03 5.0%+03 <0.01
Post-0 9.3£0.6%* 11.2+0.5%* <0.05
PCWP (mmHg) Pre 6.91+0.6 9.410.5 <0.05
Post-0  16.1£0.7%* 20.7+1.0%  <0.01
LVEDP (mmHg) Pre 10.0£0.9 153%1.0 <0.01
Post-0 22 7+£1.2%*  262+1.3%* NS
CI (//min/m?) Pre 3.7+04 3.5+02 NS
Post-0 5.2£0.6%* 4.5+0.3*% NS

Mean = standard error (SE). ¥p<0.05, **p<0.01 vs Pre.

HR=heart rate; SBP, DBP=systolic, diastolic blood pressure;
RAP=mean right atrial pressure; PCWP=mean pulmonary capillary
wedge pressure; LVEDP=left ventricular end-diastolic pressure;
Cl=cardiac index; Pre=pre-stage of volume overload; Post-0=
just after volume overload.

Table2 Comparisons of plasma ANP concentrations between the
control group and HNCM group

Control group  HNCM group
ANP (fmol/ml) (=7 (n=19) p value
PA Pre 11.4%+2.8 233+£33 <0.05
Post-0 22.1%6.1 48.3+11.1 <0.05
Post-20 243%53 58.8+13.3 <0.05
AO Pre 9.1+22 22.6£33 <0.01
Post-0 20.0+4.5 474%11.1 <0.05
Post-20 25.5%6.2 60.7£13.2 <0.05
AIV Pre 103£1.9 102.5£25.5 <0.01
Post-0 32.01+9.6 206.2+£47.9 <0.01
Post-20 394192 291.5£59.3 <0.01
CS Pre 42.0+10.6 204.6+43.7 <0.01
Post-0 102.7+27.3 409.6+75.8 <0.01
Post-20 120.2+23.8 465.2+78.1 <0.01
Mean£SE.

PA=pulmonary artery; AO=aortic root; AIV =anterior interven-
tricular vein; CS=coronary sinus; Post-20=20 min after volume
overload. Other abbreviations as in Table 1.

RBITAEd 5 &, ANPIBEEIZATEINR, AEDAR, AIZEM
ik, EEFRFEOVTIHOIMAICB VTS, HREFIC
L HNCM B#CTHELEELR L. ZOXEEL
HNCM BOZRIIAMETERE, 20 7%RIIBVTY
FIKEIZER9 & 17> (Table 2).
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Fig.1 Changes in plasma ANP concentrations before and after vol-
ume overload in the control group

*p<0.05 vs Pre, **p<0.05 vs Post-0.
Abbreviations as in Tables 1, 2.
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Fig.2 Changes in plasma ANP concentrations before and after vol-
ume overload in the HNCM group

*p<0.01 vs Pre, *¥p<0.01 vs Post-0, **p<0.05 vs Post-0.
Abbreviations as in Tables 1, 2.

BAEANH, AWETER, 2045%0 ANP BE%
BERALBIICHRES L7z (Figs. 1, 2). TR, XEEH,
HNCM B#OWMBETHIFL 4 FMLOVWTHRIIBWTY, &
BEMICX DERNIC ANP BERIAEEICERL, 20
TR TEREEERLL.

BRI BT AAFIREED ANP IR T, TEIRFLL
NTREBLZLROT, SR THROTMLL A
EhEEER L. ZRICKH L, HNCM BEO&RE o
ANP BRI, MBIk & KERE Cl3ZEER RS ed o7z
A5, KEIARICH LATZEME#IRT, $-&F LT
RACEELEEEZRL, MBELBERIILL. Z
LTINOLMEEICBIT A5 ANPBEOERIL, B
R TER, 20 7ZOKERTHRKICRD LN,

3) BT & KEARD ANP IRES =

LEEED 5 O ANP 73 % ML % EEHIRIF & K8
R ® ANP i EE#3E (CS— AO, f mol/ml) i¥, BWFAT (K
B 32.8+11.1, HNCM ¥ 182.11+41.9; p<0.05), BT
WTER TR 82.7+£25.0, HNCM B 362.5+£69.0; p

<0.05) B & U 20 531% (FHREE 94.71£22.7, HNCM B
404.5+70.4;p<0.05) DWFHIZBWT HATBEEICH L
HNCM EHETKTH o 7.

4) AIZEEEAR & KBERD ANP RESE (Fig. 3)

EEZENPOLDANPFUWEE BT 5 LEXONLHIE
H#R & KEIIR D ANP 2B (AIV—AO, f mol/ml)
&, EFET EEEE 1.241.2, HNCM B 79.8+23.1; p<
0.01), BH#TEE THRE 12.1+6.0, HNCM # 158.8
+39.0; p<0.01), 20 7% (<THEHE 13.9+6.3, HNCM &
230.3+50.4;p<0.01) L ZEAMAIE L AR HZEOVT
NOBFSFICBWTOEEICHL, HNCMBTAHEEIC
BETHo 7. FL-AEEMWRIED ANP (AIV—AO)
i, WRETIIANN, AWKTER, 2050%03
BABCTEELEE 2 RS 2h 57245, HNCM BT
B2 OBEMRTEERN, BILARETER»S
20 FHEANEVTROFEEICHEML 7.

2. HNCM #2615 ANP 4 & O MITEEE, O
IO R &DESE

1) DMTTEIRE & ANP 9idk & DREEE

AWM BLUABHRTERICB T2 EENERERY
JE, FHARBIARBLAIE & FiBhAR, KEIIRD ANPIREE &
DRRERETA L, WTINbAEELHEMEB/RIIED
bhhdol. —F, BWEEAFRTERICBITS
EZUFRAME, FHMEREAEL, Mglks X O
KBIROBEEAMICL S ANP BEDZE{LE (AANP:
BRRTERRLEBMIOE) LOBICIE, WTFhdE
ELRIEOHBEN RS b7z (Table3). T/2, ZEAMN
2 & BEEHIRKIE, FHMBIAREAE DRI &
gk, KEIARD ANPIRE L ORICIZA E 2 HHBERILR
RSN (Wi TR Ad

REAMHROEZILRRME, FHMBEIREA
JELEZEHKD ANP 5 (AIV—AO) & DRFETIE
(Table 4, Figs. 4, 5), BRAIOLZRFHAESL LT
SEHMBIRBEAE X, WThFEEICATRIO ANP
(AIV—AO) B L VB TERD ANP (AIV—AO) &
ECAEB L 7=,

—7%, BMRTEROESILRARMEDS L O FH
BIRBAE IS ETTRIO ANP (AIV—AO) & WTFh b A
EICIEARB L7248, AR TEROEEIRRYIE,
FEHMBIREAIE &L BFE TERD ANP (AIV—AO)
EDORICIE, WTNOAELRMEBEALN > o7,
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Fig. 3 Comparisons of the ANP concentration differences in the AIV
and AO before and after volume overload between the control
group and HNCM group
ANP : difference in ANP concentration in the AIV and AO
(AIV—AOQ).

Mean £ SE, 'p<0.01 vs control group.
Abbreviations as in Tables 1, 2.

Table 3 Correlations between hemodynamics and increased plasma
ANP (AANP) in the HNCM group (n=19)

Hemodynamics AANP Coefficients (r) p value
PA X X
LVEDP vs 0.677 <0.01
Pre AO 0.720 <0.01
PA 0.699 <0.01
PCWP vs
AO 0.731 <0.01
PA 0.614 <0.01
LVEDP vs
AO 0.618 <0.01
Post-0
PCWP  vs PA 0.665 <0.01
AO 0.669 <0.01

AANP=Post-0 —Pre. Abbreviations as in Tables 1, 2.

2) LI I—BRTR & ANP 4it & DBIE (Table 5)
HNCM B DA ZEEE 334 30.4+0.9 mm, ZL£E L
EEBREIITY 214112 g/m?, A/E 133 1.1310.06,
ERERIIFEY 399109 mm THorz. IhbHLTI—
it &, BMRTD ANP(AIV—AO), B TEED
ANP (AIV—AO) & DRIZIZ, WThdEERHEEBE
3O o7,

Z E S

ANP (3B S5 &b R IVE VT, Na FlRME
H, MEWRIEAZEEZEL, AL BDOELETHIE
RBEATZOMPEENEATLIZEIHLRPIZE
nNTwame, ZLCZoMFEEDLELFIZLAEZD
EEE LM 5790 L 2505, EEOMRERED
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Tabled4 Correlations between hemodynamics and differences in ANP
concentration in the anterior interventricular vein and aortic
root in the HNCM group (n=19)

Hemodynamics ANP Coefficients (r) p value

LVEDP vs Pre 0.604 <0.01

Pre Post-0 0.556 <0.05

PCWP  vs Pre 0.721 <0.01

Post-0 0.508 <0.05

LVEDP vs Pre 0.477 <0.05
Post-0 0.387 NS

Post-0 Pr 0.528 <0.05
PCWP vs ° - :
Post-0 0410 NS

Explanation of ANP as in Fig. 3. Abbreviations as in Table 1.

—DEEZLN, LAEDOMITENREZFEMEL 5 200
TOELEREEL LTHFSIN TS, ANPIZEIS
LEBICTER SN I NG 2, HE, LAER
ETIE, LEHDPS D ANPERK - FUIND T EH
WESNTWAES, F/2 Anai 52 1E, BILEBRRBE
J v b (spontaneously hypertensive rat : SHR) IZ3v>T
i, DAESPED LN VERL,S, LZERND ANP
mRNA DFEHFRL ANP BB X 5 WHEmML T3
Zlr¥EHELTWS, 72, Kinnunen 5P, 5 v b
DEELZERETIVICBVT, LEICHTHEEY
RABERIEAS, FEEICBITS ANP OREBRHT 2 EE
SEBZEEFHLNIILE. 6 ORBHERIX, BIE
ERTIiEdH 555, LHEKEFIZSLZETO ANP BH R LR
PHETILEIRFTHEOIDLEEZLNS.

—7%, BRE, EXKEETHIARNZLEED—
DTH 5 RARELLHHEESITD ANP FUABIRESD, T
LBEIZBITAFNIIOWTRE L7-BEIFRE R .
Takemura 5%, LAED L WIBKELLFHES D E
5 DLAET OHEREERZHWTANP OEB LR
FEABCERFEL DRE L, EERAICIIRD VG
EHMALICBIT B ANP DFEHR % FERELLFHIES] D45
ELICRD, Z2ORRILOCHMABE, WL - sEiFEC
FIDRELR EOMBFENIZELEEL TS, LT
IR R MATENRE 2 & & DRIEIZRRD 2\ & it
L7z, LaL, HESIZBRELLHIEICBIT2.LED,D
D ANP T ZF DD DEIRET L7zbITTlE %L, 208
T BHALPTIE RV,

ZITAMETIE, BREOHEXFEHRAENS
(HNCM) BIDAHIZBRE L, LE, BRICEEHD S D ANP



24 AF N - JIE 13
ANP ANP
(fmol/ml) (fmol/ml)
400 7 400+
n=19 ° n=19
Y=-134+13.98X Y =-233 +33.48X
r=0.604 r=0.721
53001 [p<0.01 hd 33007 |p<0.01
s g
z >
::;zoo . %200 1
|- P
a o
100 - 100+
0 T 0 T -1
0 S 10 15 20 25 0 5 10 15 20
Pre-LVEDP (mmHg) Pre-PCWP (mmHg)
Fig. 4 ANP concentration differences in the AIV and AO before volume overload (Pre) in the HNCM group
Explanation of ANP as in Fig. 3. Abbreviations as in Tables 1, 2.
ANP
(fmol/ml) (fmg\ll/llp'nl)
600 1 600 7
] $ = 119 » [ n=19 [
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Fig.5 ANP concentration differences in the AIV and AO at just after volume overload (Post-0) in the NHCM group
Explanation of ANP as in Fig. 3. Abbreviations as in Tables 1, 2.

AW EBAREIC TR, ANPRIER MR E, EEIk
iF, BTEMERS L OCRBRTITo4. ZLTIhD
AW, 2RFEAWRIRO ANP 5 ULBIRE & (AT
BECL T I -RFTR E OBELRE L7,

gD S WS N7 ANP IE, KERSIIEERMMA I
A)EERA L Bo TEFBRMPICHE SN ZD
T, ERALBIML A ANP X, TEIRFAICBV TREHE
R, F 7oA EEEIR IS O E OFF IR 2
B L - % ) 559 0T, BIEMEIRE KR
LD ANPBEBEIIEZ DL O OFWEL KT 27 L
Ezohb.
FRFEOKSE, 3, THRICBVT, MBIk, X
BhAR, AR, TEIRIE O T O TxIBEIC
HLHNCMBED ANP BEIIEELEEYRL:. &

I, BUEMEHR & KBIIRD ANP iR B IS FBEE Tt
BOLNBVDIAT L, HNCM B TILRT = IR O
EFEEBEICEVWI LMD THRINS, OO
X, HNCM BT, LEEEICMALEZD S D ANP
FWTHEL B TABTEIDEEZLNS,
BICARFFETIE, ANP GFI#E L TESF dext-
ran 500 m! 2oEEEIC L AEBEMRAERE AT L .
ZORBREWRERIL, EOMANEZTHEARIES
CEDPRINTVED, HE, KFRICBVWTIDE
BAMICX D XHEE, HNCMBOFYAERE, EZ
BEREERCTRDTHICER L. BICAHEICS
FABEBRAMICLD, ANP EEIIAERE, HNCM B
DWTHIIBVWTH AN ETTEEICLERLE. £
72, TOBED ANPIRERFERFRIZOESTORRAIC
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Table 5 Correlations between echocardiographic parameters and
ANP (AIV—AO) in the HNCM group (n=19)

Echocardiographic parameters ~ ANP  Coefficients (r)  p value
Pre 0.123 NS
LVWT (mm)
Post-0 0.162 NS
Pr 0.022 NS
LVMI (g/m?) ©
Post-0 0.064 NS
Pre —0.280 Ni
AE 0.28 S
Post-0 —0.062 NS
Pre 0.311 NS
LAD (mm)
Post-0 0.196 NS

Explanation of ANP as in Fig. 3. LVWT=left ventricular wall
thickness; LVMI=Ieft ventricular mass index; LAD=left atrial
dimension. Other abbreviation as in Table 1.

BULTHIZEMERICH LEFRFACEETH- 4. F
7=, BUSERGEIR & KEIIR D ANP BB I BETIE
AEAWMHIKEBELTAETIIZV DI L, HNCM
BHCTIABRAMNBZOVTIOREICBWTLAEE
FREOHLNT:, ZLTEFOBEIAMIICKL, B
KTHER, 205®%EEREREICHEML:. 20, &
BEAMSANP FWFIBE LTHaTHAHIE, £L
TZDOBED ANP i LEN A% 5T, HNCM HT
WEZEDODOFUMREDRDOLNDS Z LATRINTZ.
Z D & 9 7 ANPUEMOEFE IZDWT, LETIX
LEHMBOSWEERINIC ANP Z BB L, RIBUIEL
TH T 5 regulated pathway % v 55 Z LB LN T
W, —%, LEGHRTIE, ANPPESHRINS L
BFBREINEZ LR EZBIIHWE NS5 constitutive
pathway DS FEHRTH B LFEE SN TWVDEY. LiL
Kinnunen 52 1%, SMEBERBET v MIBITELE
HRFEEED.LED S O ANP FUD ¥ — 7 HFIEEALE
# 29 LLN &, constitutive pathway D &I & 5 HEF T
BEPPTELZLEEHLTNS, I, T&L®
BRLOLEICBITSH ANP AR ORERRS® 2 Eh b,
LEICBIT 5D ANP UMD & R e TR
TAHTREIFEE SN TS, ZO L) RLEICBI)
% ANP DAERK - UL, WERFES N — e
BT 5, b FOLAETOHERERZHW: ANP
DRFEABICFHFEICLIIRFTOIIEIALTY
5.
CHOEROBME, KRBT LEZNLLHD
ANP %520 FEDEBAMER, €020 5% L #
RAUEL-BREERAT S L, ¢ PORKELHET
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b AEZ ICFRRD ANP SR L TV A Z L A%
(R ENS.

HNCM 2817 5 ANP B EE & L IATEIREDBIE I
DWTIE, BEEMRID S VIIRICBIT 2 ESEIEE
BAE, FHREIIREIAE & FBhAR, KEIRD ANP iR
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