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Abstract 
Background: Idiopathic hypertrophic cardiomyopathy (HCM) is characterized by regional myocardial 
hypertrophy. To investigate involvement of growth factors on myocardial hypertrophy in HCM patients, 
we evaluated gene expression and cellular localization of transforming growth factor-beta1 (TGF-
beta1), insulin-like growth factors (IGF-I and IGF-II), and platelet-derived growth factor-B (PDGF-B) in 
ventricular biopsies obtained from patients with HCM (n = 8), aortic stenosis (AS) (n = 8), or stable 
angina (SA) (n = 8) and from explanted hearts with ischemic cardiomyopathy (TM) (n = 7). 
Methods and Results: Levels of TGF-beta1, IGF-I, IGF-II, and PDGF-B transcripts were quantified with the 
use of multiplex RT-PCR. Glyceraldehyde 3-phosphate dehydrogenase was used as an internal standard. 
Antibodies against TGF-beta and IGF-I were used to localize their peptides within the myocardium. 
Antisense and sense (control) cRNA probes of TGF-beta1 and IGF-I, labeled with digoxigenin, were used 
to localize the growth factor transcripts by in situ hybridization. mRNA levels (densitometric ratio of 
growth factor/glyceraldehyde-3-phosphate dehydrogenase) of TGF-beta1 and IGF-I in HCM (0.75 +/- 
0.05 and 0.85 +/- 0.15, respectively; mean +/- SEM) were significantly (P < .01 for all groups) elevated in 
comparison with non-HCM myocardium (AS: 0.38 +/- 0.07, 0.29 +/- 0.06; SA: 0.32 +/- 0.04, 0.18 +/- 
0.05; TM: 0.25 +/- 0.03, 0.15 +/- 0.03). mRNA levels of TGF-beta1 and IGF-I in the hypertrophic AS 
myocardium were greater (P = .02, P = .05) than those in the explanted myocardium (TM). 
Immunohistochemical and in situ hybridization studies showed increased expression of TGF-beta1 and 
IGF-I in the HCM cardiomyocytes. 
Conclusions: Gene expression of TGF-beta1 and IGF-I-was enhanced in idiopathic hypertrophic 
cardiomyopathy, and may be associated with its development. (Circulation. 1997;96:874-881.) 
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Selected Abbreviations and Acronyms 
AS = aortic stenosis 
hFGF = basic fibroblast growth factor 
DIG = digoxigenin 
G3PDH = glyceraldehyde-3-phosphate dehydrogenase 
HCM = hypertrophic cardiomyopathy 
IGF = insulin-like growth factor 
PCR = polymerase chain reaction 
PDGF-B = platelet-derived growth factor-B 
RT = reverse transcriptase 
SA = stable angina 
SSC = standard saline citrate 
TGF-beta1 = transforming growth factor-beta1 
TM = explanted heart with ischemic cardiomyopathy 
Idiopathic HCM is a primary cardiac abnormality characterized by regional asymmetrical myocardial 
hypertrophy. The hypertrophic myocardium can result in obstruction of left ventricular ejection as well 
as systolic and diastolic dysfunction and myocardial ischemia. Symptoms unresponsive to medical 
therapy can necessitate surgery. 
HCM is described for the most part as a heterogeneous disease of the sarcomeres. At lea 
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