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Abstract

Many countries have now adopted fortification, where
folic acid is added to flour and intended to benefit all with
rise in blood folate level. During many transformations of
folate from one form to another, a proportion is acciden-
tally converted to N5-methyl-THF, an inactive metabolite,
the so-called ‘‘folate trap’’. Consideration should be
given to including B12 as well as folic acid in any program
of supplementation or food fortification to prevent NTDs.
This is especially applicable to developing countries like
India where the majority of women are vegetarians and
have borderline levels of vitamin B12. Administration of
w6Sx-5-MTHF is more effective than is folic acid supple-
mentation at improving folate status. Therefore, we urge
to reconsider the ‘‘folate trap’’ in folic acid fortification
programs.
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We wish to convey some important aspects before rec-
ommending of folic acid fortification programs.

The association between folic acid deficiency and neu-
ral tube defects (NTDs) is well known. Many countries
now recommend folic acid fortification, where folic acid
is added to flour, with issues having been raised con-
cerning the masking effect of folate fortification on per-
nicious anemia and individual liberty being a major
setback. Fortification of grains was introduced in the USA
in 1996 and made mandatory in 1998 at a level of 140 mg
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of folic acid/100 g of grain. The Center for Disease Con-
trol and Prevention estimates that the incidence of NTDs
has declined by 26% since 1998, but that 2000 affected
pregnancies still occur in the United States each year w1x.

During many transformations of folate from one form
to another, a proportion is accidentally converted to N5-
methyl-THF, an inactive metabolite, the so-called ‘‘folate
trap,’’ since there is no way for active N5, N10-THF to be
regenerated except through a reaction for which a form
of vitamin B12, methyl-B12, is a cofactor. Deficiency of B12

then produces a situation where more and more folate is
trapped in an inactive form with no biochemical means
of elimination. The end result is failure to synthesize ade-
quate DNA. Thereafter, folate no longer participates in its
metabolic pathways, and megaloblastic anemia results.
Vitamin B12 deficiency progressively leads to neurologic/
psychiatric abnormalities and increased excretion of
folate in urine.

Animal products remain a rich source of B12. Therefore,
nutritional deficiency is seen almost exclusively in strict
vegetarians. Folic acid administration may cause neuro-
pathy in patients with latent or overt pernicious anemia
especially when vitamin B12 is not supplemented. Also,
infants who are breastfed by mothers who are strict veg-
etarians are at risk of vitamin B12 deficiency w2x.

In individuals with vitamin B12 deficiency, consumption
of folate may mask megaloblastic anemia, and when
undetected, this progresses to subacute combined
degeneration of the spinal cord. Folate also interferes
with some antiepileptic or antifolate drugs. These points
were carefully considered by the expert committee who
performed modeling studies to assess that effect w5x.
Therefore, consideration should be given to including B12

and folic acid in any program of supplementation or food
fortification to prevent NTDs. This is especially applicable
to developing countries like India where the majority of
women are vegetarians and have borderline levels of vita-
min B12.

A recent report, by Troen et al. w4x, studied an index of
immune function-natural killer (NK) cell cytotoxicity in
postmenopausal women and also showed both ‘‘good’’
and ‘‘not-so-good’’ aspects of folic acid. NK cells are an
important part of the nonspecific immune response and
can kill tumor cells and virally infected cells. In this study,
the authors found an inverse, U-shaped, relation
between total folate intake and NK cytotoxicity. Their
findings suggest the hypothesis that excess folic acid
from supplements or from fortified food can suppress NK
function, which is vital for normal immune function w4x.
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In accordance to the interventional study of Lamers et
al. w3x the increase in red blood cell folate over time was
significantly higher in the group receiving 416 mg w6Sx-5-
methyltetrahydrofolate (MTHF) than in the groups receiv-
ing 400 mg folic acid/d or 208 mg w6Sx-5-MTHF
(P-0.001) suggesting that administration of w6Sx-5-
MTHF is more effective than is folic acid supplementation
at improving folate status w3x.

Therefore, we urge to reconsider the ‘‘folate trap’’ in
folic acid fortification programs and the issue of fortifying
food with vitamin B12 should be re-opened in countries
that have already fortified certain foods with folic acid.
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