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ABSTRACT

This study examined the relationship among plasma homocysteine, folate, and vitamin By, levels and neurocognitive
function in 118 community-dwelling elderly subjects (mean age, 75.1 £ 6.7 years). The Mini-Mental State Examination
(MMSE-KC) was used to screen and assess neurocognitive function in the participants. Dietary intake data including the
use of dietary supplements were obtained using the 24-hour recall method by well-trained interviewers. Plasma folate
and vitamin By, concentrations were analyzed by radioimmunoassay, and homocysteine was assessed by a high perfor-
mance liquid chromatography-fluorescence method. The proportions of participants with suboptimal levels of plasma

folate (< 3 ng/mL), vitamin By, (< 221 pmol/mL), and homocysteine ( > 15 umol/L) were 16.1%,

5.9%, and 21.2%, re-

spectively. A multiple regression analysis showed that plasma homocysteine was negatively associated with plasma fo-
late and vitamin By, levels. The MMSE-KC test scores were significantly associated with plasma homocysteine and fo-
late, but not with vitamin B,,, after adjusting for age, gender, body mass index, living with spouse, education, current
smoking, energy intake, and chronic diseases such as hypertension, diabetes, thyroid disease, dyslipidemia, stroke, and
cardiovascular disease. A general linear model adjusted for covariates revealed that MMSE-KC test scores increased
from the lowest to the highest quartiles of vitamin B, vitamin B,, vitamin Bg, vitamin B>, and vitamin C intake (p for
trend = 0.012, 0.039, 0.014, 0.046, 0.026, respectively). These results indicate that the problem of folate inadequacy and
hyperhomocysteinemia are highly prevalent among community-dwelling elderly people and that dietary intake of the B
vitamins and vitamin C is positively associated with cognitive function scores. (Korean J Nutr 2011; 44(6): 498 ~ 506)
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Table 1. General characteristics of the subjects (n = 118)

Variable Values
Age (yr) 75.1 + 6.7"
Sex (n, % woman) 75 (63.6)”
BMI (kg/m?) 237 + 3.7
Marital status Living with spouse 55 (46.6)
Education (yr) 75+ 53
Smoking Current 9(7.7)
Former 25 (21.4)
Never 83 (70.9)
Alcohol drinking Current 20 (17.1)
Former 10 (8.5)
Never 87 (74.4)
Supplement use Yes 38 (32.2)
Clinical characteristic Hypertension 62 (52.5)
Diabetes mellitus 30 (25.4)
Thyroid disease 9 (7.6)
Dyslipidemia 21 (17.8)
Stroke 12 (10.2)
Cardiovascular disease 18 (15.3)
Cognitive score MMSE-KC 18.84 + 547
Plasma concentration Homocysteine (umol/L) 12.52 + 4.42
Folate (ng/mL) 7.32 £ 5.18
Vitamin By, (omol/mL)  647.87 + 271.91

1) Mean =SD  2) Number of Subjects (%)
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Table 2. Partial correlation coefficients between nutrient intakes and plasma concentrations of homocysteine, folate and vitamin B,

in the subjects (n = 118)

Nutrient intake

Plasma concentrations

Homocysteine Folate Vitamin B,
Energy (kcal) 1549.0 + 502.1" -0.116 -0.098 0.015
Carbohydrate (g) 248.9 + 75.4 -0.017 0.007 0.079
Protein (g) 58.8 + 25.3 —-0.004 0.035 -0.124
Fat (g) 348 + 21.6 0.036 -0.079 0.018
Fiber (g) 20.5 + 9.4 0.069 0.082 -0.090
Calcium (mg) 501.5 + 272.4 -0.033 0.183 -0.097
Potassium (mg) 2578.0 + 1256.5 -0.066 0.196™ 0.095
Iron (mg) 13.0 + 5.6 -0.020 0.181 0.003
Zinc (mg) 79 +52 —0.061 0.322™ 0.112
Vitamin A (ug RE) 644.6 + 516.0 0.126 0.129 -0.026
Vitamin B, (mg) 1.0 + 0.6 -0.107 0.205" 0.093
Vitamin B, (mg) 1.0 + 07 -0.247* 0.376™* 0.080
Vitamin B, (mg) 1.8 + 0.9 -0.183 0.393*** 0.064
Vitamin By, (ug) 7.1 +98 -0.110 0.103 0.032
Folate (ug DFE) 237.8 + 133.0 —-0.184 0.388™** 0.013
Niacine (mg NE) 145 + 7.4 -0.159 0.312** 0.077
Vitamin C (mg) 95.7 + 74.4 -0.115 0.358™** 0.066
Vitamin E (mg) 122 + 8.8 -0.059 0.231* 0.182

1) Mean + SD 2) Significantly different by partial correlation test after adjusting for age, sex, BMI, marital status, education, cur-
rent smoking, energy intake (In), and chronic diseases (hypertension, diabetes mellitus, thyroid disease, dyslipidemia, stroke and

cardiovascular disease)(*: p <0.05; #*: p <0.01; ***: p <0.001)

Table 3. Correlation coefficients between plasma concentrations of homocysteine, folate and vitamin By, in the subjects (n = 118)

Plasma homocysteine

Plasma folate Plasma vitamin B,

Plasma homocysteine 1
-0.423*"
—0.490*

Plasma folate

Plasma vitamin B,

-0.423" —0.490"
1 0.200
0.200 1

1) Significantly different by Pearson’s correlation analysis (+: p <0.01)
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Fig. 1. Multiple regression analysis between MMSE-KC test scores
and plasma concentrations of homocysteine, folate and vita-
min B,,. Adjusted for age, sex, BMI, marital status, education,
current smoking, energy intake (In), and chronic diseases (hy-
pertension, diabetes mellitus, thyroid disease, dyslipidemia,
stroke and cardiovascular disease) as covariates.
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Table 4. MMSE-KC test scores according to the intakes of B vitamins and vitamin C

MMSE-KC test scores according to the nutrient intakes

Nutrient intake

Ql Q2 Q3 Q4 p for trend
Folate 17.6 + 0.80" 19.3 + 0.74 19.4 + 0.75 19.5 + 0.79 0.204"
Vitamin B, 185 + 0.77 18.9 + 0.72 17.8 + 0.76 20.5 + 0.71 0.012
Vitamin B, 19.3 + 0.79 18.0 + 0.72 182 + 0.73 20.3 + 0.74 0.039
Vitamin B, 18.0 + 0.78 18.3 + 0.72 18.9 + 0.75 20.5 + 0.74 0.014
Vitamin By, 17.5 + 0.73 19.0 + 0.71 19.2 + 0.71 20.0 + 0.74 0.046
Vitamin C 18.1 + 0.74 19.1 + 0.71 18.1 + 0.73 20.4 + 0.74 0.026

1) Analyzed by GLM: adjusted values are Ismeans + SEM  2) Adjusted for age, sex, BMI, marital status, education, current smok-
ing, energy intake (In), and chronic diseases (hypertension, diabetes mellitus, thyroid disease, dyslipidemia, stroke and cardiovas-

cular disease) as covariates
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Aol 2EAR 2-g5e] THAAEQ] 45 Wt
NHANESHI Aol A & RAJ2EQ] 4232 vlefy] B,2}
GAake] AF el To] Q= Wi HIER B HIER B, A
= A7 Sl Ao 2 Yepyith

oo AofA] EF GAE =S 4o] ¢

1o -
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UG & A+ 5 B F QA 52 TR+
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