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The relationship between coronary artery disease, cardiac pathology and myocardial

metabolomics in patients with arrhythmogenic right ventricular cardiomyopathy
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(Fuwai Hospital, National Center for Cardiovascular Diseases, Chinese Academy of Medical Sciences and Peking Union Med-
ical College, Beijing 100037, China)

[ ABSTRACT] Aim  To investigate the effects of coronary artery stenosis on cardiac pathology and myocardial
metabolomics in patients with arrhythmogenic right ventricular cardiomyopathy ( ARVC). Methods Coronary and
ventricular sites (anterior, lateral and posterior walls of left ventricle and anterior, posterior wall of right ventricle and in-
terventricular septum) were studied in 35 patients with ARVC undergoing heart transplantation.  Coronary artery tissue
sections were stained with HE and the degree of stenosis was quantitatively analyzed; slices of ventricular tissue were
stained with Masson staining, and the proportion of myocadium, fiber, and adipose tissue in the heart was quantitatively an-
alyzed after image processing.  Metabolite extraction and metabolomics analysis of cardiac tissue from coronary artery sup-
ply areas were performed. Comparative analysis was conducted on the differences in myocardium, fiber and adipose tis-

sue, and metabolomic profiles among the group of patients without coronary artery stenosis, with mild coronary artery steno-
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sis (<50% ) and with moderate-severe coronary artery stenosis ( =50% ). Results Among the 35 patients with
ARVC, 10 (28.6% ) had moderate-severe coronary artery stenosis, 11 (31.4% ) had mild coronary artery stenosis, and
14 (40.0% ) had no coronary artery stenosis. The age of patients with moderate-severe coronary artery stenosis receiving
heart transplantation was significantly higher than those with mild coronary artery stenosis and those without coronary artery
stenosis [ (48.5+10.7) years vs. (33.8+10.5) years and (31.0+13.4) years, P=0.015].

significant difference in the proportion of myocardium, fiber and adipose tissue between patients with moderate-severe, mild

There was no statistically

coronary artery stenosis and those without coronary artery stenosis in the left ventricular anterior wall, lateral wall, posterior
wall, and right ventricular anterior wall, posterior wall, and interventricular septum (P>0.05). There were 105 metabo-
lites were detected from the metabolic profiles, which attributed to pathways of tricarboxylic acid cycle, amino acid metabo-
lism, purine metabolism, pyrimidine metabolism, pentose phosphate metabolism, glycolysis and gluconeogenesis.

Metabolomic analysis showed few differences among the three groups.  There was no significant separation of the three
groups on heat or in principle component analysis. Conclusion There was no difference in the proportion of myocardi-

um, fiber and adipose tissue of the heart and metabolomic profiles among ARVC patients with moderate-severe, mild coro-

nary artery stenosis and without coronary artery stenosis.
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Table 1. Clinical characteristics of the patients

i H 2 (n=35)  JORREIKEA (n=14) REFDRKIEL (n=11) PEERIIKIAEL (n=10)
B/ [ HI(%) ] 23(65.7) 8(57.1) 7(63.6) 8(80.0)
TR/ kg 60.1£12.5 57.2+12.7 60.5+13.0 63.5+12.1
FIEAE ARVC/ [ (% ) ] 4(11.4) 2(14.3) 1(9.1) 1(10.0)
WL/ [F1(% ) ] 5(14.3) 3(21.4) 1(9.1) 1(10.0)
W/ [ (% ) ] 9(25.7) 4(28.6) 2(18.2) 3(30.0)
FAgIAE/ [ B1(% ) ] 5(14.3) 2(14.3) 1(9.1) 2(20.0)
M/ [ B1(% ) ] 3(8.6) 1(7.1) 1(9.1) 1(10.0)
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Tt H 2(n=35)  JRERIIKREL (n=14) REFDRIKIEL (n=11) PEERIIKAEL (n=10)
MR/ [ (% ) ] 1(2.9) 1(7.1) 0(0) 0(0)

25 W 15/ (mmol /1) 5.0+1.1 4.7+0.8 5.1£1.5 5.2+1.0
SR FEEE/ (mmol /1) 3.7+1.0 3.8+1.1 3.4+0.7 3.8+1.1
H it =B/ (mmol /L) 1.1+0.6 1.1+0.6 1.0+0.7 1.120.8
HDLC/ ( mmol/L) 1.020.3 0.9+0.3 1.120.4 1.120.2
LDLC/ ( mmol/L) 2.120.8 2.220.8 1.8+0.5 2.320.9
AR IR AR IS/ % 30.3+12.5 27.3%8.6 25.6%11.2 39.5+14.3%
DAERS AR IR/ % 37.113.4 33.8+10.5 31.0+13.4 48.5+10. 7"
JEAR-B AT R/ H 86.3+79.3 83.3+77.8 71.5+72.3 106.6+91.9
ICD 8, CRT/[ (% ) ] 7(20.0) 4(28.6) 3(27.3) 0(0)
260 AR/ mm 39.5+10.9 42.4+12.3 33.9x11.2 41.8+6.3
A N/ mm 57.7+12.2 56.8+11.8 56.5+16.2 60.4%8.0
% 8] PR JEE EE/ mm 8.7x1.6 8.4x1.9 8.5+1.4 9.5+1.3
A E N/ mm 36.0£12.4 33.3x11.1 39.5+15.0 35.4x11.5
B ML % 31.3+13.1 30.3+13.2 35.7+16.4 27.7+7.4
LR g 374.1+97.9 354.4+92.6 359.8+104.2 417.6+97.9

¥ : HDLC A5 % FE BE 2 (A HE B (high density lipoprotein cholesterol ) , LDLC 1% % 5 2 14 AH &5 (low density lipoprotein cholesterol ) ,ICD
A AL HEE 2 R ERES (implantable cardioverter defibrillator) , CRT .U [R] 2 AL 1A YT ( cardiac resynchronization therapy) , a A4 P<0.05,b A
P<0.01, 5HFRBIIKRAE A A ¢ N P<0.05,d K P<0. 01, S5 RDIR BB AS 4 LA
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Figure 1. Coronary artery disease in ARVC patients
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Figure 2. Cardiac pathological characteristics of ARVC patients
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Figure 3. Comparison of the proportion of myocardium, fiber and adipose tissue components in different

parts of the heart between different groups of coronary artery stenosis
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Figure 4. Comparison of the proportion of myocardium, fiber and adipose tissue components in the relative

supply area of coronary arteries among different groups of coronary artery stenosis
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Figure 6. Analysis of left ventricular myocardial metabolomics
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