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Summary

To investigate the ventricular expression of atrial natriuretic polypeptide (ANP) in human hyper-
trophic heart, we conducted an immunohistochemical study using endomyocardial biopsy specimens
obtained from the right side of the interventricular septum (RVB), left ventricular free wall (LVB),
or both of 39 patients with hypertrophic cardiomyopathy (HCM), and 9 control subjects without
hypertrophy. No HCM patients had apparent congestive heart failure. ANP was not present in con-
trol subjects’ RVB or LVB specimens, but was found in HCM patients’, showing its characteristic
distribution patterns (RVB>LVB, p<0.05); it was present in 15 of 36 RVB (429%,) and 2 of 25
LVB (8%). No clinical data, including echocardiographic, hemodynamic and angiographic data, were
directly related to ventricular ANP expression in HCM. According to histological data, however,
ANP-present RVB specimens of HCM had larger myocytes, severer fibrosis and myofiber disarray
than the specimens without ANP. This indicates that a failing state may not be a prerequisite for
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ANP expression in human hypertrophic ventricles, but that ventricular ANP expression may occur
concomitantly with myocyte hypertrophy as an adaptive response to focal stress due to ‘“‘histological
overloads’ such as disarray and fibrosis in HCM, which may be reflected in the characteristic dis-

tribution patterns of intraventricular ANP.
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Table 1. Clinical data of the controls and pa-
tients with hypertrophic cardiomyo-
pathy (HCM) who underwent the en-
domyocardial biopsy procedures

Controls HCM
(n=4) (n=22)
Age (yrs) 53+9 47+11
Sex (M/F) 2/2 16/6
LVEDVI (ml/m?) 65412 64419
LVESVI (ml//m?) 22+8 1947
VST (mm) 9+0 17 +3*
LVT (mm) 10+1 10+2
LVSP (mmHg) 112+24 121+20
LVEDP (mmHg) 7x2 14+7*
RVSP (mmHg) 24+6 24+4
RVEDP (mmHg) 4+3 5+2
CI ({/min/m?) 3.2+0.6 3.0+0.4
EF (%) 68+6 707

Abbreviations: LVEDVI and LVESVI=left ven-
tricular end-diastolic and end-systolic volume index;
VST and LVT =ventricular septal and left ventri-
cular posterior wall thickness; LVSP and LVEDP=
left ventricular peak systolic and end-diastolic pressure ;
RVSP and RVEDP=right ventricular peak systolic
and end-diastolic pressure; EF =ejection fraction;
Cl=cardiac index.

*: significant difference compared to the controls
with p<0.05 (t-test).
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Table 2. Histological data of the right and left ventricles from the control and hyper-
trophic cardiomyopathy (HCM) groups

Controls HCM
RVB LVB RVB LVB
(n=8) (n=5) (n=36) (n=25)
Size of myocytes (¢m) 13+2 16+1 20+4* 21+3*
I
Degree of fibrosis 0.4+0.5 0.3+0.5 1.5+0.8*% 1.4+0.6
Degree of myofiber disarray 0.440.8 0.0+0.0 1.7+0.8*% 0.8+0.7*

%k

RVB=right ventricular biopsies; LVB=Ileft ventricular biopsies.
*: significant difference from the ipsilateral side of the control group with p<0.05 (t-test).
**: significant difference between RVB and LVB with p<0.05 (t-test).
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Fig. 1. Microphotographs of immunohistochemical tissue preparation obtained during
ventricular endomyocardial biopsy or surgery.

(A) A section of the right ventricle from a case of HCM. Dark brown, fine granules are observed
in the cytoplasm of some of the hypertrophic myocytes. A representative ANP-present myocyte ap-
pears in the center of the panel. The ANP granules can be seen in both the perinuclear region and
periphery of the cytoplasm (original magnification of x400).

(B) A section of the right atrial appendage obtained during cardiac surgery. The ANP granules
are abundant in atrial myocytes (x400).

(C) A section of the right ventricle from the control group. No immunoreactive substance can be
seen (x400).

ANP =atrial natriuretic polypeptide. Other abbreviations : see Table 1.
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Table 3. Comparison of clinical values be-
tween patients with HCM and without
ventricular ANP expression#

HCM (n=22)
Ventricular ANP + -
expression (n=11) (n=11)
LVEDVI (ml/m?) 58+15 7022
LVESVI (ml/m?) 16+6 22+7
VST (mm) 16+2 18+3
LVT (mm) 10+1 11+2
LVSP (mmHg) 119+20 123+21
LVEDP (mmHg) 136 15+8
RVSP (mmHg) 2345 244
RVEDP (mmHg) 442 6+2
CI (!//min/m?) 70+7 6916
EF (%) 2.9+0.4 3.1+0.5

#: The analysis was performed in 22 HCM pa-
tients who underwent biventricular endomyocardial
biopsy procedures. The patients with ventricular
ANP expression were defined as those who showed
the ANP-present specimen in RVB, LVB, or both.

+ =present ; — =absent. Other abbreviations : see
Table 1 and Fig. 1.
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Table 4. Comparison of histological parameters between the HCM specimens with and

without ANP expression

RVB (n=36) LVB (n=25)
Ventricular ANP

expression + - + -

(n=15) (n=21) (n=2) (n=23)

Size of myocytes (zm) 2443 18+3 25+9 20+3
| *
Degree of fibrosis 1.9+0.8 1.1+0.6 2.0+0.0 1.2+0.5
* *
Degree of myofiber disarray 2.0+0.8 1.4+0.8 1.0+1.4 0.7+0.6

*

*: significant difference with p<0.005 (t-test).

Abbreviations : see Table 2 and Fig. 1.
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