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Dietary intake of vitamins Bg, B, and folate in relation
to homocysteine serum concentration in the adult Polish

population — WOBASZ Project
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Abstract

Background: Increased homocysteine (Hcy) levels predispose to atherosclerosis. Vitamin Bg, B;, and folate play an important role
in Hcy metabolism.

Aim: To assess vitamin Bg, By, and folate intake and describe the relationship between these vitamins intake and Hcy level in the
Polish population.

Methods: Within the framework of the National Multicentre Health Survey (WOBASZ), a representative sample of the whole Polish
population aged 20-74 was screened in the years 2003-2005. In each province of Poland 6 communities were randomly selected and
in each of them a sample of 100 men and 100 women was randomly selected from the personal identification number (PESEL) database.
In a sample of 50% of subjects (3004 men and 3401 women) Hcy level and nutrients were assessed according to the study protocol.

Results: Average intake of vitamin By was 2.26 mg/day in men and 2.03 mg/day in women, of vitamin B, — 5.85 pg/day and 3.69
pg/day, and folate 258 pg/day and 211 pg/day, respectively. The recommended levels of intake were not achieved by 16% of men and
36% of women for vitamin Bg, 32% and 51% for vitamin B;,, and 78% and 90% for folate, respectively. The Hcy level (after adjustment
for age, smoking, coffee and alcohol consumption) and prevalence of hyper-Hcy (> 12 umol/l) decreased with increasing number of
quartile of vitamins B4 and B,, in both genders and folate in men. In multivariable linear regression analysis an inverse association
between the Hcy level and intake of vitamin B4 and folate in both genders, and vitamin By, in men, was demonstrated.

Conclusions: In the Polish population insufficient folate intake was common (deficiency was noted in nearly 80-90% of the
population) and despite the correct average, a high proportion of subjects did not fulfil B; and By, intake recommendations; an inverse
association between vitamins By, By, and folate consumption and Hcy concentration and prevalence of hyper-Hcy was observed.
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Introduction

Homocysteine (Hcy) is a sulfur-containing amino acid
which is derived from the demethylation of exogenous
methionine. Many observational epidemiological studies
and several clinical case-control studies have confirmed
a relationship between high levels of Hcy and exacerbation
of atherosclerosis, coronary heart disease (CAD), peripheral
vein thrombosis and stroke [1-6].

Elevated serum levels of Hcy can be precipitated by
genetic factors (decreased activity of the enzymes
participating in the catabolism of Hcy) [7-8] and nutritional
factors (deficit of vitamins acting as coenzymes in the Hcy
metabolic pathways) [9-11]. Some medical conditions,
medications as well as gender, age, alcohol and coffee
intake or smoking can affect Hcy levels [12-13].
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The fact that folates and vitamins B¢ and By, play an
important role in the metabolic pathways of Hcy
contributed to the increased interest in their dietary intake
and in the association between their intake and Hcy levels.
The database of the WOBASZ project (National Multicentre
Population Health Survey), including a representative
sample of the Polish adult population allowed analysis of
this issue across the whole population, of the country. It is
especially important since according to our results
the Polish adult population has high mean Hcy levels (10.2
pumol/lin men and 8.8 pmol/l in women) and 26% of men
and 16% of women have elevated levels of this amino acid
(above 12.0 pmol/l) [14].

The aim of our study was to estimate vitamins Bg, By,
and folate intake and to assess the relationship between
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content of these vitamins in the diet and Hcy serum levels
in the adult population of Polish citizens.

Methods

We analysed the data provided by the WOBASZ project,
which was carried out between 2003 and 2005 by the
National Institute of Cardiology in Warsaw in cooperation
with the Medical Universities of Gdansk, Katowice, t6dz
and Poznan and with Jagiellonian University in Krakow.
A representative randomised sample of Polish citizens
between 20 and 74 years of age was included in the study.
The aims and methods of the WOBASZ project as well as
the sampling procedure are described in detail in previously
published papers [15-16].

To sum up, sampling was two-staged and stratified
with regards to region and community categories. In each
region 6 communities were sampled (2 small, 2 average
and 2 large communities) and among each community 100
men and 100 women were sampled from the PESEL
(Personal Identification Number) database resources.
A wide range of common risk factors was assessed in all
respondents on the basis of questionnaires, laboratory
tests, anthropometric studies and blood pressure
measurement. Dietary intake and serum Hcy level analysis
was performed in 50% of sampled subjects. Finally, after
excluding subjects without Hcy levels taken due to
technical problems or without reliable dietary data, 3004
men and 3401 women were included in the analysis.

Dietary intake was estimated by means of a 24-hour
recall method in which responders were asked to list all food
products, meals and drinks consumed within 24 h before the
study. An album with over 200 photos of the most common
dietary products provided by the National Food and Nutrition
Institute served as a helpful tool to determine the amount
of food portions. Content of vitamins By, By, and folate in the
diet in each subject was calculated on the basis of the
amount of food consumed, using Polish tables of content
and nutritional values of food products [17]. Loss of vitamins
during technological processing and meal preparation was
included in the analysis [18]. The amount of nutritional factors
derived from vitamin supplementation was calculated on

the basis of the interview and the database including 260
pharmaceutical products. According to the obtained data the
mean intake of vitamins B¢, By, and folate among adult
citizens of Poland was calculated together with the
percentage of people whose diet provided recommended
daily intake of these components [19]. Vitamin intake with
food and supplements was included in all analyses.
Measurement of serum Hcy levels was carried out by
means of an immunoenzymatic method, by competitive
immunoassays, with use of the chemiluminescent
phenomenon and alkaline phosphatase-labelled anti-SAH
(S-adenosylhomocysteine) antibody as an enzyme.
IMMULITE 1 analyser and DPC reagents were used.

Statistical analyses

We used SAS software (version 9.2) for all statistical
analyses. Because distribution of plasma Hcy concentration
was other than normal, logarithmic and inverse transfor-
mations were carried out so that the geometric mean of Hcy
levels could be obtained.

Differences in Hcy levels between quartiles of intake of
the analysed vitamins were calculated using a covariance
model with adjustment for all confounding variables which
could possibly affect Hcy levels according to previously
published reports. Frequency of hyper-Hcy was assessed
by %2 test.

Results

Mean vitamin Bg, B;; and folate content of the average
daily food ration of adult Polish citizens and the percentage
of people whose diet provided the recommended daily
intake of these components are presented in Table |.
Supplementation covered from 1.5% of vitamin By, and
folate intake in men up to 26% of vitamin B¢ in women of
the total intake. The percentage of subjects whose diet
provided the recommended value of vitamin Bg, By, and
folate ranged from 49 to 84%. In the case of folates, the
recommended daily intake was provided only in 10% of
women and in 22% of men.

Homocysteine levels and frequency of hyper-Hcy
decreased with an increase of vitamins Bg and By, intake

Table I. Vitamins Bg, By, and folate content (dietary intake plus supplementation) in daily food ration of an adult
population of Polish citizens and the percentage of responders meeting dietary requirements for analysed

components
Vitamins Men Women
Dietary Supplemen- Total Recom- % of subjects Dietary Supplemen- Total Recom- % of subjects
intake tation mendation meeting the intake tation mendation meeting the
per EAR*  requirements per EAR* requirements
Vitamin Bg [mg]  2.15 0.11 2.26 1.25 84 150 0.53 2.03 1.20 64
Vitamin By, [ug] 5.77 0.08 5.85 2.0 68 3.53 0.16 3.69 2.0 49
Folate [ug] 254 4 258 320 22 197 14 211 320 10

* estimated average requirement [19]
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Table Il. Homocysteine concentration and the incidence of hyperhomocysteinaemia in quartiles of vitamin By,

B;, and folate intake in males and females

Vitamin intake quartiles

Homocysteine levels [umol/1]

Incidence of hyperhomocysteinaemia [%]

model A* model B** Hecy =10 pmol/l Hcy > 12 pmol/I
Vitamin Bg [mg/day]
Q1 (< 1.48) 10.76 10.73 58.9 345
Q2 (1.48-2.07) 10.24 10.28 511 26.9
03 (2.08-2.77) 10.14 10.16 46.6 24.6
Q4 (> 2.77) 9.84 9.82 38.5 20.0
p < 0.0001 <0.0001 < 0.0001 < 0.0001
Vitamin By, [ug/day]
Q1 (< 1.71) 10.65 10.64 55.9 32.1
Q2 (1.71-2.76) 10.26 10.27 50.7 27.6
Q3 (2.77-4.65) 10.08 10.09 46.3 22.5
Q4 (> 4.65) 9.97 9.98 42.1 23.8
p 0.0002 0.0004 < 0.0001 < 0.0001
Folate [ug/day]
Q1 (< 174) 10.53 10.52 56.9 31.8
Q2 (174-235) 10.34 10.35 511 28.2
Q3 (236-309) 10.02 10.04 451 22.0
Q4 (> 309) 10.06 10.05 41.9 23.9
p 0.0067 0.0079 < 0.0001 < 0.0001
Vitamin Bg, vitamin By,, folate
Q1 (B¢ < 148 mgand By, < 1.71 ug 11.25 11.25 67.2 40.1
and folate < 174 ug)
Q4 (Bg > 2.77 mg and By, > 4.65 ug 9.77 9.75 34.4 17.2
and folate > 309 ug)
p < 0.0001 < 0.0001 < 0.0001 < 0.0001

Women

Vitamin intake quartiles

Homocysteine levels [umol/1]

Incidence of hyperhomocysteinaemia [%]

model A* model B* Hcy =10 pmol/1 Hecy =12 pumol/l
Vitamin Bg [mg/day]
Q1 (< 1.03) 9.05 9.04 341 18.0
Q2 (1.03-1.45) 8.83 8.82 317 15.3
Q3 (1.46-2.00) 8.78 8.79 33.5 15.9
Q4 (> 2.00) 8.54 8.55 27.4 12.5
p 0.0018 0.0035 0.0139 0.0184
Vitamin By, [ug/day]
Q1 (< 1.19) 9.11 9.10 36.9 19.9
Q2 (1.19-1.95) 8.90 8.89 316 15.2
Q3 (1.96-3.22) 8.66 8.66 29.8 133
Q4 (>3.22) 8.54 8.56 28.5 13.2
p <0.0001 0.0002 0.0110 0.0002
Folate [ug/day]
Q1 (< 136) 8.93 8.91 34.5 19.0
Q2 (136-181) 8.78 8.78 313 14.7
Q3 (182-245) 8.80 8.81 331 14.0
Q4 (> 245) 8.69 8.71 27.6 13.9
p 0.347 0.505 0.0147 0.0083
Vitamin Bg, vitamin By,, folate
Q1 (B¢ < 1.03 mg and By, < 1.19 g 9.28 9.27 42.1 24.5
and folate < 136 ug)
Q4 (Bg > 2.00 mg and By, > 3.22 ug 8.24 8.26 23.6 113
and folate > 245 ug)
p < 0.0001 < 0.0001 < 0.0001 < 0.0001

model A* - after adjustment for age

model B** - after adjustment for age, smoking, coffee and alcohol intake
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in both genders and with an increase of folate intake in
men (Table Il). This correlation was preserved after
adjustment for confounding variables (age, smoking, coffee
and alcohol intake). Mean level of Hey in the fourth quartile
of vitamin intake was 5 to 9% lower depending on sex and
vitamin as compared to the first quartile. Also, the
frequency of hyper-Hcy (Hcy > 12 pmol/l) decreased in men
by 42% between the highest and the lowest quartile of
vitamin Bg intake and by 25% in the case of vitamin By,
and folate intakes, whereas in women the incidence of
hyper-Hcy decreased by 31% and by 34% between the
highest and the lowest quartile of vitamins B¢ and By,
intake respectively. The comparison of the first quartile of
the lowest intake of all vitamins with the fourth quartile
of the highest intake of all vitamins revealed a two-fold
lower incidence of hyper-Hcy (Hcy > 12 umol/l) in the
fourth quartile in both men and women.

In multivariable linear regression analysis inverse
correlations between Hcy levels and vitamin Bg and folate
intake in both genders as well as between Hcy levels and
vitamin By, intake in women were confirmed (Table I11).
Other significant factors were: age, smoking in both
genders, and coffee and alcohol intake in men.

Discussion

The importance of diet and some dietary components
in the prevention of the cardiovascular diseases has been
studied for years. Recently, attention has been payed to
vitamins Bg, B1, and folate because of their potential
impact on cardiovascular conditions. These vitamins play
an important role in metabolic pathways of the amino acid
Hcy, elevated levels of which are an accepted independent
risk factor for atherosclerosis.

The results of our study showed that although the
average daily food ration of an adult Polish citizen provided
recommended daily intake of vitamins B¢ and By, the
percentage of people whose diet did not cover the
recommended intake of these components was high and
ranged from 16 to 51% depending on gender and the vitamin.
With regards to folate, the situation was worse, with a low

average intake and almost 80 and 90% of subjects with
folate insufficient intake in men and women, respectively.

Average vitamin Bg, By, and folate contents of the daily
food ration of Poles were similar to values reported for
populations of Europe and USA. The average daily intake
of vitamin Bg in the adult population of Poland was 2.0-
2.3 mg a day and was in concordance with the national
recommendation of 1.2 mg a day [19]. Slightly lower intake
was noted in the Netherlands [20], in France [21] (men —
about 2.0 mg/day, women 1.6 mg/day), in USA [22] (2.0 vs.
1.3 mg/day respectively), among teachers in Baltimore [23]
(1.6 mg/day) and among Warsaw citizens [24] (1.5 mg/day
for both men and women).

Estimated daily intake of vitamin By, was 5.8 pg in men
and 3.5 pg in women in the WOBASZ project, whereas in
other European countries daily vitamin By, intake ranged
from 2.6 to 11.0 pg in men and from 2.5 to 7.1 ug in women
(after excluding vegans) [9]. Recommended daily intake of
vitamin By, ranged from 1.5 pg in Ireland to 3.0 pg in
Germany, while in Poland the recommended daily intake
is 2 ug [19], and in most countries intake of this vitamin
met national daily requirements.

The highest vitamin By, daily intake (> 5 pg) was noted
in Sweden [25], in France [21] and in Spain [26-27]; average
intake was found in Denmark [28] and in the Netherlands
[20]; lowest intake (< 2.5 pg) was reported in Greece [29].
Data from other projects carried out in Poland
demonstrated vitamin By, daily intake of 4.5 pg/day among
Warsaw citizens [24] and 2.9 pg/day among women living
in the region of Dolny Slask [30].

Average daily intake of folates among Poles was
inadequate (254 pg in men and 197 ug in women),
whereas in other European countries it was 205-431 and
186-465 g, respectively [9]. Recommended daily intake
of folate in Europe ranges from 200 to 400 pg a day [31];
in Poland it is 320 pg [19]. With regards to this vitamin
a high intake (> 350 pg) was noted in Great Britain [32];
average intake (250-350 pg) was reported in Finland [33],
Germany [34], France [21], Italy [35] and Greece [29]; and
low intake (< 250 pg) was found in Denmark [28], Spain
[26], Sweden [25] and Norway [36]. In most of the studies,

Table IIl. Multivariable linear regression analysis coefficients between selected factors and homocysteine levels

Factor Men Women

Regression coefficient p Regression coefficient p
Vitamin Bg -0.01 0.0103 -0.003 0.0340
Vitamin By, -0.0002 NS -0.002 0.0081
Folate -0.0001 0.0082 -0.0001 0.0021
Age 0.006 < 0.0001 0.008 < 0.0001
Smoking 0.043 0.0003 0.040 0.0017
Coffee intake -0.00007 0.0291 -0.00005 NS
Alcohol intake 0.0013 0.0002 —-0.001 NS
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including our country, citizens’ folate intake was insufficient
— it was 145 pg/day among adult citizens (both men and
women) of Warsaw [24], in women in the region of Dolny
Slask [30] it was 221 ug/day, and in pregnant women [37]
it ranged from 180 to 222 pg/day. Only folate intake of 341
ug/day in women of childbearing potential was accurate
[38]; however, it included supplementation.

When comparing vitamin content of the diet in varied
populations it should be noted that the final result may
be affected by the different methods used to assess
vitamin intake, differences in national tables of nutritional
values of food products which serve to calculate data, and
by the different approaches regarding whether to include
fortification and supplementation of the vitamins.

Insufficient intake of vitamins Bg, By, and folate can be
the cause of elevated Hcy serum levels. Homocysteine is
derived in the human organism from the demethylation of
methionine, an amino acid obtained from alimentary
protein, and its levels are maintained within a very narrow
range by the reactions of remethylation or trans-sulfuration.
Homocysteine remethylation to non-toxic methionine or
its catabolism to cysteine prevents accumulation of Hcy in
the blood. Folate serves as a methylene group donor for
methyltransferase, an enzyme responsible for Hcy
methylation, and vitamin By, acts as a cofactor of
methyltransferase. Vitamin Bg as a pyridoxal phosphate
serves as a cofactor of cystathionine3-lyase in the catabolic
pathways of Hcy through cystathionine to cysteine.

The results of the WOBASZ project demonstrated that
in the adult population of Poland Hcy concentrations are
associated with vitamins Bg and By, intake in both men
and women and with folate intake in men. The higher the
number of quartile of vitamin intake, the lower the
concentration of Hcy (after adjustment for confounding
variables) and the lower the percentage of subjects with
elevated Hcy levels (for both Hcy > 12 and > 10 umol/l). In
general most of the projects reported an inverse correlation
between these vitamins and Hcy concentrations. However,
most commonly these correlations refer to the vitamin
concentration in the blood rather than to its content in the
diet. In the WOBASZ project blood levels of vitamins were
not assessed, but since the association between intake of
vitamins and their serum levels had been demonstrated
[36], obtained data were referred indirectly also to the data
on the vitamin serum concentrations.

Results similar to those of the WOBASZ project were
obtained in the Framingham Offspring study [13], in which
higher intake of vitamin Bg and folate significantly decreased
Hcy concentrations after adjustment for age, gender,
creatinine, other analysed vitamins, alcohol and caffeine.
Also Mennena et al. [21] in France noted a drop in Hcy levels
with increasing number of quartile of vitamin Bg intake with
regards to women and of folate with regards to men after
adjustment for confounding variables. In the Dutch project
MORGEN [20] Hcy concentration was dependent on the

folate intake in both men and women, while in Danish
women [39] an association between folate intake and Hcy
concentration was found only for young women. Also in the
NHANES Ill trial [22] and among Singapore citizens [40]
folate intake affected Hcy levels — Hcy concentrations in the
fourth quartile of folate intake were 12% lower compared
with the first quartile. In both studies such a correlation was
not established with regards to vitamins Bg and B;,. Among
citizens of the Caribbean Islands [26], with increasing
number of quartile of folate intake the incidence of hyper-
Hcy decreased in both men and women and Hcy
concentrations dropped in women. There was no such an
association in the case of vitamin B,.

Regarding the relationship between folate serum
concentrations and the levels of Hcy, an inverse correlation
was noted between those variables in Norway [36], while
in Finland [41], USA [11] and the Caribbean Islands [26]
a drop in Hey levels was associated with an increase in the
number of tertile and quartile of folate levels. Also in Italy
[35] and in the NHANES study [42] an inverse correlation
between folate or vitamin By, serum levels and Hcy
concentration was reported and in the case of folates this
correlation was stronger.

The results of the WOBASZ project confirmed that diet
providing an adequate intake of vitamins B, By, and folate
can reduce Hcy levels and the incidence of hyper-Hcy. This
is clearly visible when comparing subjects with the highest
and the lowest intake of all analysed vitamins (the fourth
and the first quartile respectively). The incidence of hyper-
Hcy is almost two-fold lower in the fourth quartile. It should
also be noted that among adult citizens in our country there
was a large proportion of subjects with inadequate vitamins
Bg, B> and folate intake, and in the case of folate the
recommended daily intake was not provided in 80-90% of
the population. Since there is such a common deficit of folate
in the diet of Poles, it seems justified to add folate to flour
as a commonly consumed foodstuff. Other countries’
experience has shown that such a decision contributed to
a drop in mean Hcy serum concentrations in the population
[43]. Currently despite many initiatives there is no obligatory
flour fortification with folic acid. In this situation it is
necessary to promote in the population lifestyle changes to
increase the intake of products which are natural sources of
folate, mainly vegetable and whole-grain products and
products fortified with this component, such as cereals, juices
and some types of flour.

Conclusions

The results of the conducted study showed that among
adult citizens of Poland:

e an inadequate folic acid intake (in 80-90% of the
population) and a high percentage of people not meeting
the minimum dietary requirements for vitamins B and
By, intake (despite normal mean values) were observed;
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* an association between intake of analysed vitamins and
Hcy concentrations as well as the incidence of hyper-Hcy
was noted.

References

1. Humphrey LL, Fu R, Rogers K, et al. Homocysteine level and
coronary heart disease incidence: a systematic review and meta-
analysis. Mayo Clin Proc 2008; 83: 1203-12.

2.Wald D, Law M, Morris J. Homocysteine and cardiovascular
disease: evidence on causality from a meta-analysis. BMJ 2002;
325:1202-09.

3. Boushey CJ, Beresford SA, Omenn GS, et al. A quantitative
assessment of plasma homocysteine as a risk factor for vascular
disease. Probable benefits of increasing folic acid intakes. JAMA
1995; 274: 1049-57.

4. The Homocysteine Studies Collaboration. Homocysteine and risk
of ischemic heart disease and stroke. JAMA 2002; 288: 2015-22.

5. Banecka-Majkutewicz Z, Gasecki D, Jakdbkiewicz-Banecka J, et al.
Hiperhomocysteinemia — wazny czynnik ryzyka udaru moézgu.
Udar mézgu 2005; 7: 61-5.

6. tubinska M, Kazimierska E, Sworczak K. Hyperhomocysteinemia
as a new risk factor for different diseases. Adv Clin Exp Med 2006;
15: 897-903.

7. Cortese C, Motti C. MTHFR gene polymorphism, homocysteine
and cardiovascular disease. Pub Health Nutr 2001; 4: 493-7.

8. Klerk M, Verhoef P, Clarke R, et al. MTHFR 677C-T polymorphism
and risk of coronary heart disease. JAMA 2002; 288: 2023-31

9. Dhonukshe-Rutten RA, de Vries JH, de Bree A, et al. Dietary intake
and status of folate and vitamin B, and their association with
homocysteine and cardiovascular disease in European populations.
Eur J Clin Nutr 2009; 63: 18-30.

10. Domagata T. Kwas foliowy — homocysteina a choroba niedo-
krwienna serca. Kardiol Pol 2004; 60: 66-70.

11. Ganji V, Kafai MR. Demographic, health, lifestyle, and blood vitamin
determinants of serum total homocysteine concentrations in the
third National Health and Nutrition Examination Survey, 1988-1994.
Am J Clin Nutr 2003; 77: 826-33.

12. de Bree A, Verschuren WM, Blom HJ, et al. Lifestyle factors and
plasma homocysteine concentrations in a general population
sample. Am J Epidemiol 2001; 154: 150-4.

13. Jacques PF, Bostom AG, Wilson PW, et al. Determinants of plasma
total homocysteine concentration in the Framingham Offspring
cohort. Am J Clin Nutr 2001; 73: 613-21.

14. Tykarski A, Posadzy-Mataczynska A, Rywik S, et al. Stezenie
homocysteiny w surowicy krwi — nowego czynnika ryzyka
wieficowego — u dorostych mieszkafncow naszego kraju. Wyniki
badania WOBASZ. Kardiol Pol 2005; 63: S659-62.

15. Broda G, Rywik S. Wieloosrodkowe ogolnopolskie badanie stanu
zdrowia ludnosci — projekt WOBASZ. Zdefiniowanie problemu oraz
cele badania. Kardiol Pol 2005; 63: S601-4.

16. Rywik S, Kups¢ W, Piotrowski W, et al. Wieloosrodkowe
ogoblnopolskie badanie stanu zdrowia ludnosci — projekt WOBASZ.
Zatozenia metodyczne oraz logistyka. Kardiol Pol 2005; 63: S605-13.

17. Kunachowicz H, Nadolna I, Przygoda B, et al. Tabele sktadu
i wartosci odzywczej zywnosci. PZWL, Warszawa 2005.

18. Nadolna I, Kunachowicz H, lwanow K. Potrawy sktad i wartos¢
odzywcza. I7Z, Warszawa 1994.

Kardiologia Polska 2010; 68: 3

19.

20.

2

—_

2

N

2

w

24.

2

i

26.

2

~

2

(e}

29.

30.

3
3

N =

3

w

34.

3

(%

36.

Jarosz M, Buthak-Jachymczyk B. Normy Zywienia cztowieka. PZWL,
Warszawa 2008.

de Bree A, Verschuren WM, Blom HJ, et al. Association between
B vitamin intake and plasma homocysteine concentration in the
general Dutch population aged 20-65 y. Am J Clin Nutr 2001; 73:
1027-33.

. Mennen LI, de Courcy GP, Guilland JC, et al. Homocysteine,

cardiovascular disease risk factors, and habitual diet in the French
Supplementation with Antioxidant Vitamins and Minerals Study.
Am J Clin Nutr 2002; 76: 1279-89.

. Ganji V, Kafai MR. Frequent consumption of milk, yogurt, cold

breakfast cereals, peppers, and cruciferous vegetables and intakes
of dietary folate and riboflavin but not vitamins By, and By are
inversely associated with serum total homocysteine concentrations
in the US population. Am J Clin Nutr 2004; 80: 1500-7.

. Stolzenberg-Solomon RZ, Miller ER, Maguire MG, et al. Association

of dietary protein intake and coffee consumption with serum
homocysteine concentrations in an older population. Am J Clin
Nutr 1999; 69: 467-75.

Dybkowska E, Swiderski F, Waszkiewicz-Robak B. Zawartosé¢
witamin w diecie dorostych mieszkancéw Warszawy. Roczn PZH
2007; 58: 211-5.

. Van Guelpen B, Hultdin J, Johansson |, et al. Folate, vitamin B,

and risk of ischemic and hemorrhagic stroke: a prospective, nested
case-referent study of plasma concentrations and dietary intake.
Stroke 2005; 36: 1426-31.

Henriquez P, Doreste J, Deulofeu R, et al. Nutritional determinants
of plasma total homocysteine distribution in the Canary Islands.
Eur J Clin Nutr 2007; 61: 111-8.

. Planells E, Sanchez C, Montellano MA, et al. Vitamins Bg and By,

and folate status in an adult Mediterranean population. Eur J Clin
Nutr 2003; 57: 777-85.

. Friis S, Kruger Kjaer S, Stripp C, et al. Reproducibility and relative

validity of a self-administered semiquantitative food frequency
questionnaire applied to younger women. J Clin Epidemiol 1997;
50: 303-11.

Vrentzos GE, Papadakis JA, Malliaraki N, et al. Diet, serum
homocysteine levels and ischaemic heart disease in a Mediter-
ranean population. BrJ Nutr 2004; 91: 1013-9.

Bronkowska M, Biernat J. Podaz kwasu foliowego i cyjano-
kobalaminy w catodziennych racjach pokarmowych kobiet z terenu
Dolnego Slaska. Roczn PZH 2008; 59: 203-9.

. http://www.erna.org/UserFiles/Folate.pdf
. Davey GK, Spencer EA, Appleby PN, et al. EPIC-Oxford: lifestyle

characteristics and nutrient intakes in a cohort of 33 883 meat-
eaters and 31 546 non meat-eaters in the UK. Public Health Nutr
2003; 6: 259-68.

. Hartman TJ, Woodson K, Stolzenberg-Solomon R, et al. Association

of the B-vitamins pyridoxal 5'-phosphate (By), By,, and folate with
lung cancer risk in older men. Am J Epidemiol 2001; 153: 688-94.
Beitz R, Mensink GB, Fischer B, et al. Vitamins-dietary intake and
intake from dietary supplements in Germany. Eur J Clin Nutr 2002;
56: 539-45.

. Sofi F, Vecchio S, Giuliani G, et al. Dietary habits, lifestyle and

cardiovascular risk factors in a clinically healthy Italian population:
the ‘Florence’ diet is not Mediterranean. Eur J Clin Nutr 2005; 59:
584-91.

Brevik A, Vollset SE, Tell GS, et al. Plasma concentration of folate
as a biomarker for the intake of fruit and vegetables: the
Hordaland Homocysteine Study. Am J Clin Nutr 2005; 81: 434-9.



Vitamins Bg, By, folate and homocysteine in the adult Polish population

281

37. Hamutka J, Wawrzyniak A, Zielifiska J. Ocena spozycia folianéw,
witaminy B12 i zelaza u kobiet w ciazy. Zyw Cztow Metab 2003;
30: 476-81.

. Rogalska-Niedzwiedz M, Chabros E, Chojnowska Z, et al. Badanie
wielkosSci spozycia folinbw w grupie kobiet w wieku prokre-
acyjnym. Zyw Cztow Metab 2000; 27: 172-83.

39. Rasmussen LB, Ovesen L, Bulow |, et al. Folate intake, lifestyle
factors, and homocysteine concentrations in younger and older
women. Am J Clin Nutr 2000; 72: 1156-63.

40. Saw SM, Yuan JM, Ong CN, et al. Genetic, dietary, and other
lifestyle determinants of plasma homocysteine concentrations in
middle-aged and older Chinese men and women in Singapore.
Am J Clin Nutr 2001; 73: 232-9.

3

oo

41. Alfthan G, Laurinen MS, Valsta LM, et al. Folate intake, plasma
folate and homocysteine status in a random Finnish population.
Eur J Clin Nutr 2003; 57: 81-8.

42.Selhub J, Jacques PF, Rosenberg IH, et al. Serum total
homocysteine concentrations in the third National Health and
Nutrition Examination Survey (1991-1994): population reference
ranges and contribution of vitamin status to high serum
concentrations. Ann Intern Med 1999; 131: 331-9

43. Jacques PF, Selhub J, Bostom AG, et al. The effect of folic acid
fortification on plasma folate and total homocysteine
concentration. N Engl J Med 1999; 340: 1449-54.

Kardiologia Polska 2010; 68: 3



282

Zawarto$¢ w diecie witamin By, B, 1 folianéw
oraz jej zwiazek ze stezeniem homocysteiny w surowicy
w populacji dorostych mieszkaficéw Polski — badanie

WOBASZ

Anna Waskiewicz, Elzbieta Sygnowska, Grazyna Broda
Instytut Kardiologii, Warszawa

Streszczenie

Wstep: Witaminy By, B;, oraz foliany odgrywaja istotna role w przemianach homocysteiny (Hcy), totez wielkos¢ ich spozycia
powinna mie¢ wptyw na stezenie tego aminokwasu w surowicy.

Cel: Oszacowanie spozycia witamin Bg, By, i foliandw oraz ocena zwigzku pomiedzy ich zawartoscig w diecie a stezeniem Hcy
w surowicy w populacji dorostych mieszkancéw Polski.

Metody: W ramach badania WOBASZ przeprowadzonego w latach 2003—-2005 przebadano reprezentatywnga prébe mieszkahcow
Polski w wieku 20-74 lat. W kazdym wojewddztwie wylosowano do badania 6 gmin, a w kazdej z nich z bazy PESEL prébe 100 mezczyzn
i 100 kobiet. Pomiar stezenia Hcy oraz ocene sposobu zywienia przeprowadzono w 50-procentowej probie oséb wylosowanych do bada-
nia, tacznie oba te parametry oznaczono u 3004 mezczyzn i 3401 kobiet. Ocene sposobu zywienia przeprowadzono metoda wywiadu
ze spozycia zywnosci w czasie 24 godz. poprzedzajacych badanie, uwzgledniono réwniez pobranie witamin z suplementami.

Wyniki: W populacji dorostych mieszkancéw Polski przecietne pobranie witamin wynosito: witamina Bg u mezczyzn 2,26,
u kobiet 2,03 mg/dzieh (norma 1,2 mg/dzien), witamina By, 5,85 vs 3,69 pg/dzien (norma 2,0), foliany 258 vs 211 pg/dzier (norma 320).
Udziat 0séb o niedoborowym spozyciu w przypadku witaminy B, wahat sie od 16% wsréd mezczyzn do 36% wsrdd kobiet, witaminy
B,, odpowiednio od 32 do 51%, a foliandéw od 78 do 90%. Zanotowano spadek stezenia Hcy (takze po wyeliminowaniu wptywu czyn-
nikéw zaktdcajacych, takich jak: wiek, palenie tytoniu, konsumpcja kawy i alkoholu) oraz czestosci wystepowania hiper-Hcy (Hcy
>12 umol/l) wraz ze wzrostem numeru kwartyla pobrania witamin By i By, u obu ptci oraz folianéw w grupie mezczyzn. Srednie stezenie
Hcy w czwartym kwartylu spozycia analizowanych witamin w poréwnaniu z pierwszym wynosito w przypadku witaminy Bg u mezczyzn
9,82 vs 10,73 pmol/l, u kobiet 8,55 vs 9,04 umol/, witaminy B;, odpowiednio 9,98 vs 10,64 pmol/| oraz 8,56 vs 9,10 pmol/| oraz folianéw
10,05 vs 10,52 pmol/l wsréd mezczyzn. Takze czestos¢ wystepowania hiper-Hecy w najwyzszym kwartylu w odniesieniu do najnizszego
rosta w przypadku witaminy B4 z 20 do 35% w grupie mezczyzn i z 13 do 18% w grupie kobiet, w przypadku witaminy B;, odpowied-
nio z 24 do 32% oraz z 13 do 20%, a folianéw z 24 do 32% i z 14 do 19%. Poréwnano takze dwie grupy oséb — u ktérych spozycie
wszystkich analizowanych witamin byto niskie (pierwszy kwartyl zawartosci wszystkich witamin) i u ktérych byto wysokie (odpowied-
nio czwarty kwartyl). Czestos¢ wystepowania hiper-Hcy w najwyzszym kwartylu w odniesieniu do najnizszego byta ponad dwa razy
nizsza i wynosita w grupie mezczyzn 17 vs 40%, a w grupie kobiet 11 vs 25%. W wieloczynnikowej analizie regresji liniowe]j potwier-
dzono ujemny zwigzek pomiedzy pobraniem witaminy By i foliandw u obu ptci oraz witaminy B, u kobiet a stezeniem Hcy.

Whioski: Wyniki przeprowadzonego badania wykazaty, ze dorosli mieszkancy Polski spozywajg niedostateczne ilosci folianéw
(niedobory tej witaminy notowano u blisko 80-90% oséb). Wysoki odsetek oséb nie realizuje norm przyjmowania witaminy By i B,.
Zanotowano zwigzek pomiedzy wielkoscig spozycia analizowanych witamin a stezeniem Hcy i czestoscig wystepowania hiper-Hcy.

Stowa kluczowe: witamina Bg, witamina By, foliany, homocysteina, populacja polska
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