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Abstract

The concentration of circulating total homocysteine is a sensitive marker of inadequate
folate and vitamin B12 status. The elevations of plasma homocysteine concentration are associated
with an increased risk of vascular disease. The primary goals of this study were to identify plasma
homocysteine concentrations in Thai residents and to test for differences in homocysteine levels
among sex and age categories. The authors measured plasma total homocysteine concentrations in
3,345 Shinawatra employees (1,133 males, 2,212 females aged between 20-65 years) by using fluo-
rescence polarization immunoassay (FPIA) method. The mean plasma homocysteine concentrations
of males and females were 11.495 and 8.547 umol/L respectively. Plasma homocysteine concentra-
tions were significantly lower in females than in males (p < 0.0001). The age-specific plasma
homocysteine levels were lower in females than in males for each group, but the levels of each
group was not significantly different both in males and females. When more than 12 pmol/L was
used as the cut-off value, it was found that 33.6 per cent of males and 6.69 per cent of females
were classified as hyperhomocysteinemia subjects. The authors concluded that the prevalence of
hyperhomocysteinemia in Thai males is more common than in females. Further investigation should
be done to clarify the association between serum folate, vitamin B12, vitamin B6 concentrations and
plasma homocysteine concentration.
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Epidemiological studies have identified
moderately raised concentrations of homocysteine
as a potentially modifiable risk factor for coronary
artery disease(1-5), Hyperhomocysteinemia is a
recently recognized risk factor that is independent
of major risk factors such as diabetes, hypertension,
hypercholesterolemia, and smoking. The prevalence
estimates of hyperhomocysteinemia vary between
2-17 per cent in the general population and 9-38
per cent in coronary artery disease patients(6-11),
Although the mechanisms by which homocysteine
promotes atherothrombosis are unknown, the epi-
demiological evidence for the association of hyper-
homocysteinemia with atherothombotic disease is
strong(12), Evidence to support a direct role for
homocysteine in the pathogenesis of vascular disease
has emerged from studies showing a dynamic and
inverse relationship between plasma homocysteine
and vascular endothelial function. Acute hyperhomo-
cysteinemia is associated with rapid-onset vascular
endothelial dysfunction, an early manifestation of
atherosclerosis(13,14), These observations are con-
sistent with reports of dose and time dependent
effects of homocysteine on endothelial cellular func-
tion in vitro(15,16). These findings suggest that even
diet-related increments in plasma homocysteine con-
tribute to the development and progression of athero-
sclerosis.

The aim of the present study was to establish
the prevalence of hyperhomocysteinemia in healthy
Thai subjects.

MATERIAL AND METHOD
Subjects

A cluster sampling survey was performed on
3,345 highly educated Shinawatra employees (1,133
males and 2,221 females) who had a high socioeco-
nomic status. Informed consent was obtained from
all respondents. This project was approved by the
ethic committee, Faculty of Medicine Siriraj Hos-
pital, Mahidol University.

Determination of plasma homocysteine concen-
tration

Blood was drawn from fasted subjects and
transferred into EDTA tubes. Plasma was imme-
diately obtained by centrifugation at room tempera-
ture for 15 minutes at 3,000 g. Aliquots of plasma
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were then transferred to a -80°C freezer within 1 hour
of sampling and stored for batch analysis. Plasma
total homocysteine, which included the sum of pro-
tein-bound and free homocysteine, was measured
by fluorescence polarization immunoassay (FPIA)
method (Imx, Abbott Thailand). The coefficients of
variation within and between days for the assays
was <5 per cent.

Statistical analysis

All results are expressed as the mean and
standard derivation (SD). Unpaired #-tests were
carried out to compare parameters between diffe-
rent groups. StatView (Abacus, USA.) statistical
packages were used for statistical analysis. The
significant p-valve was < 0.05.

RESULTS

Plasma total homocysteine concentrations
were measured for 3,345 individuals aged 2 20 years
old. The distribution of participants by age, sex,
mean plasma total homocysteine concentrations and
standard deviations are presented in Table 1. The
age-specific total homocysteine concentrations were
lower in females than in males for each age group,
but the concentrations of each group were not sig-
nificantly different between males and females. The
authors did not find a pattern of increased concen-
trations of total homocysteine with age from 20-60
years old. The percentile values of plasma total
homocysteine concentrations of males and females
are shown in Table 2. The 95th percentiles of the
male and female group were 18.750 and 12.500 umol/
L respectively. The percentile-specific total homocy-
steine concentrations were lower in females than
in males for each percentile level. Histograms of
plasma total homocysteine concentrations of males
and females are displayed in Fig. 1. Box plot of
plasma total homocysteine levels of males and
females are shown in Fig. 2. The mean of total
homocysteine values of males and females were
11.495 and 8.547 pumoV/L respectively. Plasma homo-
cysteine concentrations were significantly lower in
females than in males (p<0.0001). If 12 umol/L of
plasma homocysteine concentration was used as the
cut-off value, 33.36 per cent and 6.69 per cent of
males and females were classified as hyperhomocy-
steinemia (Fig. 3).
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Table 1. Means and standard deviation of plasma total homo-
cysteine concentrations by age group and sex.
Age Mean Standard deviation
pwmol/L.
Males 20-25 (n=218) 11.899 5.113
26-30 (n=384) 11.618 4.373
31-35 (n=269) 11.377 3.962
36-40 (n=150) 11.065 3.789
41-45 (n=63) 10.961 2.642
46-50 (n=32) 11.321 3.558
51-55 (n=9) 11.008 1.537
56-60 (n=8) 12.123 2.819
Females 20-25 (n=493) 8.719 2.453
26-30 (n=969) 8.544 2877
31-35 (n=538) 8.404 2722
36-40 (n=140) 8.553 2.574
41-45 (n=51) 8.419 1.793
46-50 (n=16) 8.534 2.322
51-55 (n=2) 8.955 0.841
56-60 (n=3) 8.737 1.156
Table 2. Percentile values used to define categories of plasma total homo-
cysteine by sex.
Percentile
10th 25th s50th 75th 90th 9sth
Males 7.892 9.168 10.700 12.803 15.124 18.750
Females 6.017 6.940 8.140 9.600 11.290 12.500
DISCUSSION

This study presents the first reference infor-
mation on plasma total homocysteine concentrations
in a representative sample of the Thai population.
The results established that total homocysteine con-
centrations were not different across age groups
from 20 to 60 years old, and were significantly higher
in males than in females. The sex differences are
consistent with observations from other studies(17-
23). The Hordaland Homocysteine Study examined
7,591 males and 8,585 females aged 40-67 years
with no history of vascular disease, diabetes, or
hypertension(2). In the youngest participants (40-42
years), total plasma homocysteine concentrations in
males (10.8 pmol/L) were 19 per cent higher than
in females (9.1 umol/L). Of 1,160 members of the
original Framingham Heart Study cohort aged be-
tween 67-96 years, total plasma homocysteine con-
centrations were 10 per cent higher in males (11.8

umol/L) than in females (10.7 pmol/L) for those
aged less than 75 years(24). The present study also
demonstrated higher plasma total homocysteine con-
centrations in males (11.495 pmol/L) than in females
(8.547 umol/L), the difference was 34.5 per cent.
The reason for the higher homocysteine concentra-
tions in males may be explained by differences in
body size, estrogen status and vitamin status, More-
over, Brattstrom L et al, established the correlation
between plasma homocysteine concentrations and
serum creatinine(25). This association may indicate
increased homocysteine production as a consequence
of methyl group transfer during creatinine metabo-
lism.

The homocysteine data from the present
study present a unique opportunity to establish popu-
lation reference ranges in a nationally representa-
tive sample of Thai subjects. In general, investigators
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Fig. 1.

have recommended that reference ranges for total
homocysteine concentrations should be established
in populations with apparently adequate vitamin
status. However, previously published references
were based on various samples, for example the
97.5 percentile from a population-based sample of
Norwegians was 12.6 umol/L in females and 14.5
pmol/L in males aged between 40-42 years, and 14.5

Histograms of plasma total homocysteine concentrations by sex.

pmol/L in females and 17.8 pmol/L in males aged
between 65-67 years(26). Other investigators calcu-
lated 95 per cent reference intervals as the mean
total homocysteine + 2 standard deviations from
smaller convenience samples(27,28). Ubbink et al
suggested a reference range of 4.9-11.7 pmol/L,
which was calculated from the expected effects of
vitamin supplementation in South African males aged
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Fig. 2. Box plot of plasma total homocysteine concentrations compared between males and females.
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Fig. 3. Bar chart of prevalence of hyperhomocysteinemia in males and females.

18-65 years(29). Rasmussen et al provided age- and 6.3-11.2 pmol/L for males aged between 30-59
specific reference ranges based on vitamin-replete  years, and 5.8-11.9 pumol/L for males and females
Danish males and females aged between 20-29 years  aged 60 years or older(30). Joosten et al reported
to be 4.6-8.1 pmol/L, 4.5-7.9 pmol/L for females a reference range of 5.3-12.7 pmol/L for vitamin-
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supplemented Belgian, German and Dutch partici-
pants aged between 65-95 years(28),

These data show that the prevalence of
hyperhomocysteinemia in Thai males is common.
However, a threshold of total homocysteine concen-
trations associated with an increased risk for cardio-
vascular disease has not been clearly established.
Most studies suggested that homocysteine concen-
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trations of 10-12.5 umol/L or higher are associated
with a significantly increased risk of vascular disease
(3,31,32), Moreover, Malinow et al reported an
elevated risk of thickening of the carotid artery
intimal media starting at total homocysteine concen-
trations as low as 8.3 umol/L(33). The limitation of
the present study was, measured serum folate and
vitamin B12 concentrations were not.

(Received for publication on November 22, 2001)
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