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ABSTRACT

Background[J Increased homocysteine levels are an independent risk factor for coronary artery disease (CAD).
A common genetic mutation (nucleotide 677 C-to-T) in methylenetetrahydrofolate reductase (MTHFR), an
enzyme required for efficient homocysteine metabolism, creates a thermolabile enzyme with reduced activity.
Homozygotes of MTHFR mutation represent 5% to 12% of general population in Canada, America, and Japan.
In this study, we examined the distribution of the MTHFR genotypes in CAD patients and healthy volunteers
and the association between the genotypes and the total homocysteine level (tHcy). Methods[] We screened 60
Korean patients with CAD (CAD group) and 97 healthy volunteers (control group) for the MTHFR 677 C-to-T
mutation. Fasting and post-methionineload tHcy level, folic acid, and vitamine B12 level were determined
with other clinical variables in CAD group. Results[] The frequency of the MTHFR V/V homozygous genotype
was 20% in CAD group (with 40% heterozygous and 40% wild type) and 14% in control group (with 48%
heterozygous and 38% wild type). In CAD group, homozygotes of MTHFR mutation had significant higher
fasting tHcy level than wild type (homozygote, 18.83% 6.37 pmol/LO wild type, 12.36+ 3.21 pmol/LO p<
0.01). The tHcy level correlated with the age (rJ 0.425, p<0.01), the folate level (00 —0.534, p<0.01), and the
presence of the mutant MTHFR gene (r 0.565, p<0.01) after adjustment of other clinical variables.
Conclusion[] We find that homozygotes of MTHFR mutation have higher homocysteine level independent of
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folic acid in patients with CAD. Large case-control study needed to confirm whether MTHFR mutation increases
the risk of CAD independent of plasma tHcy level. (Korean Circulation J 21999:29(8):781-787)
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Fig. 1. Examples of genotype determination.

Table 1. Baseline characteristics among the three geno-
types in CAD group

Wild type Heterozygote Homozygote

(N=24) (N=24) (N=12)
Age (year) 5621+ 1127 59.96+ 9.95 58.92+ 1230
BUN (mg/dl) 2244+ 2708 18.16+ 7.82 16.00x 3.80
Cr (mg/dl) 121+ 076 117+ 0.25 091 = 0.12
BMI (kg/m2) 2520+ 3.48 23.97+ 4.75 24.83+ 3.87
SBP (mmHg) 120.5 £ 21.4 125.5 £ 16.8 1258 = 15.6
DBP (mmHg) 81.5 £ 148 773 £103 767 £ 9.8
TC (mg/dl) 207.6 + 57.6 187.9 + 29.1 184.4 = 31.0
TG (mg/dl) 153.3 £ 72.9 158.5 8.1 151.9 +461.8
HDL (mg/dl) 43.9 + 140 38.6 8.1 395+ 83
LDL (mg/dl) 133.1 + 45.0 117.6 + 28.5114.4 + 30.3

+ + I+
I+

I+
I+

Table 2. Genotypes vs. Diseases(N=60)
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Acute MI Old M Unstable Stable Variant Syndrome X Total
Wild type 8 1 4 8 2 1 24
Heterozygote 7 2 5 7 1 2 24
Homozygote 2 2 2 5 1 0 12

MI=Myocardial infarction, Unstable=Unstable angina, Stable=Stable angina, Variant=Variant angina
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Fig. 3. Genotypes vs. Extents of CAD (N=54)

ovD 1VD 2VD 3VvD Total
Wild type 6 9 2 6 23
Heterozygote 4 7 6 4 21
Homozygote 2 5 2 1 10

0VD=No significant stenosis, 1VD=1 vessel disease
2VD=2 vessel disease, 3VD=3 vessel disease

Table 4. Total Homocysteine (tHcy)and vitamine levels
in CAD group

Wild type Heterozygote Homozygote

(N=20) (N=19) (N=10)

tHey (u mol/l)

Fasting 1236 321 1489+ 482 1883+ 6.37
Postload 30.19+ 11.62 3403+ 1543 33.33+ 10.29
Increase 1783+ 1043 19.14+ 1366 14.50& 7.42
Folate 652t 360 689+ 354 755t 370

(nmol/l)

VitB12 874.5 + 321.6 8189 + 381.0 843.5 + 3448
(pmol/l)

postload=4 hr after methionine 100 mg/kg P.O.
**p<0.01 vs wild type, increase=postload-fasting
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Fig. 2. Total homocysteine (tHcy) and folate in CAD group.

Table 5. Correlation between total homocysteine and other clinical variables in CAD group

Bivariate anaylsis

After adjustment

Variables - - Adjust for
Coefficient P value Coefficient P value

Age 0.377 <0.01 0.425 <0.01 folate, MTHFR
Sex 0.165 NS

Cr —0.088 NS

Folate —0.389 <0.01 —0.534 <0.01 age, MTHFR
Vit-B12 -0.014 NS

MTGFR 0.467 <0.01 0.565 <0.01 age, folate
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