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Red Cell Enzyme Polymorphism of Congenital Heart Diseases

Nobuko NAKADA, Kesako YAMASHITA, Akemi TAKAHASHI, Junko OCHI
and Kazue ABE, M.D.
Department of Legal Medicine (Director: Prof. Kazue ABE)
Tokyo Women’s Medical College
Atsuyoshi TAKAO, M.D. and Fumiko KATO, M.D.
Department of Pediatric Cardiology (Director: Prof. Atsuyoshi TAKAQ), The Heart Institute of Japan
Tokyo Women’s Medical College

Gene frequencies of five red cell enzyme systems have been examined in 472 patients with various
congenital heart diseases (CHD). All those samples were obtained from the patients with CHD admitted
to the Heart Institute of Tokyo Women’s Medical College.

Comparing the gene frequencies of those enzymes in CHD patients with those of healthy controls,
PGM, GPT and 6-PGD showed about the same values as the healthy subjects. On the other hand, Es-D
and AcP showed slightly different gene frequencies, that is, values of Es-D2, Pt being higher than those
of the healthy controls. These differences were statistically significant.
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Table 2 Distribution of Phenotypes and Gene Frequencies of Phosphoglucomutase in CHD

Patients
1 2-1 2
PGM! | PGM? x? P
n Obs % Obs % Obs %
TOF 107 63 58.88 43 | 40.19 1 0.93 | 0.7897 | 0.2103 | 4.7178 | 0.02<p<0.05
VSD 94 61 64.89 29 30.85 4 4.26 | 0.8032 | 0.1968 | 0.0549 | 0.8<p<0.9
ASD 55 35 63.64 14 25.45 6 10.91 | 0.7636 | 0.2364 | 4.7811 | 0.02<p<0.05
d-TGA 41 25 60.97 14 34.15 2 4.88 10.7805}0.2195 | 0.0005 | 0.98<p<0.99
Others 175 119 68.00 48 27.43 8 4.57 10.8171]0.1829( 1.1811 | 0.2 <p<0.3
Total 472 304 64.41 147 31.14 21 4.45 | 0.7998 | 0.2002 | 0.3575 | 0.5 <p<0.7
Control 0.7750 | 0.2250
Control : Diseases )
TOF : x2=4.4921, VSD: x?=0.9227, ASD: x2=5.2305, d-TGA: x*>=0.6147,
0.1<p<0.2 0.5<p<0.7 0.05<p<0.1 0.7<p<0.8
Others: x2=4.7014, Total: x*=3.7178,
0.05<p<0.1 0.1<p<0.2.
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Table 3 Distribution of Phenotypes and Gene Frequencies of Glutamic Pyruvic Transaminase in

CHD Patients

1 2-1 2
GPT! | GPT? x? P
n Obs % Obs % Obs %
TOF 107 28 26.17 60 56.07 19 17.76 | 0.5421|0.4579 {1 0.1794 | 0.1 <p<0.2
VSD 94 29 30.85 54 57.45 11 11.70 | 0.5957 | 0.4043 | 3.4892 | 0.05<p<0.1
ASD 55 17 30.91 33 60.00 5 9.09 | 0.6091 | 0.3909 | 3.7174 | 0.05<p<0.1
d-TGA 41 14 34.15 18 43.90 9 21.95 | 0.5610 | 0.4390 | 0.4844 | 0.3 <p<0.5
Others 175 53 30.29 92 52.57 30 17.14 | 0.5657 | 0.4343 | 0.8553 | 0.3 <p<0.5
Total 472 141 29.87 257 54.45 74 ‘15.68 0.5710} 0.4290 | 5.8552 | 0.01<p<0.02
Control 0.6000 | 0.4000
Control : Diseases
TOF: x2=4.5330, VSD: x?=3.5251, ASD: x2=3.6869, d-TGA: x*=1.0901,
0.1<p<0.2 0.1<p<0.2 0.1<p<0.2 0.5<p<0.7
Others: x*=1.7876, Total: x2=9.0425,
0.3<p<0.5 0.01<p<0.02.

Table 4 Distribution of Phenotypes and Gene Frequencies of 6-Phosphgluconate Dehydrogenase

in CHD Patients

A Ac C
PGD* | PGD® x? P
n Obs % Obs % Obs %
TOF 107 87 81.31 20 18.69 0 0.00 | 0.9065 | 0.0935; 1.1363 0.2<p<0.3
VSD 94 84 89.36 10 10.64 0 0.00 [0.9468 { 0.05320.2966 ] 0.5<p<0.7
ASD 55 45 81.82 10 18.18 0 0.00 | 0.9091 | 0.0909 | 0.5501 0.3<p<0.5
d-TGA 41 34 82.93 7 17.07 0 0.00 | 0.9146 | 0.0854 | 0.3569 | 0.5<p<0.7
Others 175 147 84.00 27 15.43 1 0.57 |0.9171 | 0.0829 | 0.0401 0.8<p<0.9
Total 472 397 | 84.11 74 15.68 1 0.21 §0.9195|0.0805 | 1.6398 | 0.2<p<0.3
Control 0.923 |0.077
Control : Diseases
TOF: x?=2.3330, VSD: x?*=1.5948, ASD: x?=1.0087, d-TGA: x*=0.5036,
0.3<p<0.5 0.3<p<0.5 0.5<p<0.7 0.8<p<0.9
Others : x2=0.2122, Total: x2=1.9323,
0.8<p<0.9 0.3<p<0.5.
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Table 5 Distribution of Phenotypes and Gene Frequencies of Esterase D in CHD Patients

1 2-1 2
Es-D' | Es-D? x2 P
n Obs % Obs % Obs %
TOF 107 42 (39.25 53 [49.53 12 11.22 | 0.6402 [°0.3598 { 0.6047 | 0.3<p<0.5
VSD 94 32 |34.04 47 [50.00 15 15.96 | 0.5904 | 0.4096 | 0.0856 | 0.7<p<0.8
ASD 55 22 |40.00 27 149.09 6 10.91 | 0.6455 | 0.3545 | 0.2898 | 0.5<p<0.7
d-TGA 11 12 (29.27 23 156.10 6 14.63 | 0.5732 ]| 0.4268 | 0.8801 | 0.3<p<0.5
Others 175 74 |42.29 81 146.29 20 11.42 | 0.6543 [ 0.3457 | 0.0937 | 0.7<p<0.8
Total 472 182 |[38.56 231 148.94 59 12.50 [ 0.6303 | 0.3697 | 1.1860 | 0.2<p<0.3
Control 0.6737 | 0.3263
Control : Diseases
TOF: x*=1.6739, VSD: x2=5.9336, ASD: x*=0.6838, d-TGA: x2=4.3316,
0.3<p<0.5 0.05<p<0.1 0.7<p<0.8 0.1<p<0.2
Others: x*=0.6861, *Total: x2=9.0272,
0.7<p<0.8 0.01<p<0.02.

Table 6 Distribution of Phenotypes and Gene Frequencies of Acid Phosphatase in CHD Patients -

A BA B
I pr x2 P
n Obs % Obs % Obs %
TOF 107 6 5.61 35 32.71 66 61.68 |0.2196| 0.7804 | 0.2239 | 6.5 <p<0.7
VSD 94 3 3.19 28 | 29.79 63 67.02 | 0.1809 | 0.8191 | 0.0027 | 0.95<p<0.98
ASD 55 3 5.45 23 41.82 { 29 52.73 10.2909 ] 0.7091{ 0.6576 | 0.3 <p<0.5
d-TGA 41 0 0.00 6 14.63 35 85.37 | 0.0732 | 0.9268 | 0.2554 | 0.5 <p<0.7
Others 175 6 3.43 64 36.57 105 60.00 | 0.2171} 0.7829 | 1.0027 | 0.3 <p<0.5
Total 472 18 3.81 156 33.05 298 63.14 | 0.2034 1 0.7966 | 0.1878 | 0.5 <p<0.7
Control 0.1990 | 0.8010
Control : Diseases
TOF: x?=0.8588, VSD: x?=0.3893, ASD: x2=3.1346, *d-TGA: x*=8.3223,
0.5<p<0.7 0.8<p<0.9 0.2<p<0.3 0.01<p<0.02
Others: x*=1.8052, Total: x*=0.3058,
0.3<p<0.5 0.8<p<0.9.
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