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Folic acid to prevent neural tube defects

SR, —As the MRC Vitamin Study team (July 20, p 131) points
out, their results can be applied directly only to women with a
previously affected pregnancy. About 95% of NTDs occur in
pregnancies with no such history. Such women could take the 4 mg
fofic acid per day used in the trial during the years when they might
become pregnant. Alchough this would ensure protection, it would
not be without risk because of the very high dose of folic acid
involved. One can derive lintle comfort from the long-established
safety of such doses when taken later in pregnancy; the risk during
carly embryonic development is not comparable.

We suggest an increased risk apart from that from a high level of
circulating folate. The normal daily median intake of dietary folate
for British women is 209 pg.! At these levels the various forms of
intestine and liver, to the single circulating form of
5-methyitetrahydrofolate (5-MTHF)? This process is easily
saturated and at higher levels of synthetic folic acid progressively
more of it appears unmetabolised in the urine.? After an oral dose of
500 pg a small but detectable level of unmetabolised folic acid
mpminthcurincb\natlcvdsofm;xguﬁnaryﬁoﬁcadd
amounts to more than one-quarter of the dose administered.* This
exoess has to pass through the systemic circulation to get from the
gut to the kidney. Thus a developing embryo would probably be
aposedmunmmbolisedfoiicacid—aformofﬂxeviminwhidﬁt
would not normally encounter. Folic acid is a neurotoxin® and
convulsant® in laboratory animals. Although the blood/brain barrier
nomnally restricts access of folic acid so that very high doses are
mqniredmprodmeﬂmeeﬂ'eas,sinﬁlarmxidtyocmmatnmda
lower doses if the blood/brain barrier is damaged.” In epilepsy,
treatment with doses of folic acid of the order of those used in the
trial increased seizure frequency.® Whilst the normal fully
developed brain may be protected from the neurotoxic effects of
symhuicfolicadd,wcdonutknowwhedlanqnaldssuedurmg
early embryonic development is similarly protected.

‘Women with no obstetric history of an NTD who may become
pregumtmaybeadvisedwprotectthunselvesbymh’ngabwu
dose of folic acid or more food that is rich in or fortified with
folate—but would such a regimen be effective? Perhaps it is folic
acid itself rather than 5-MTHEF that is effective. Yates et aP found
signiﬂmnﬁybwared—cdlfolatclevelsinwmmwixhahjstmyof
two or more NTD pregnancies, compared with controls matched
for age, obstetric history, and social class. The serum folate status
and that of a range of other nutrients were the same. Low red-cell
folates in the face of normal serum folates is usually associated with
an inability to demethylate circulating 5-MTHTF, a step necessary
for its retention by afl cells. This happens, for example, in vitamin
Bndeﬁdmcy.WhﬂcmcwmnminYw’m:dymﬂinalarger
one®® had normal vitamin B,, stams, another study revealed
accumulation of plasma homocysteine in NTD pregnancies,!
perhaps indicating a metabolic block of demethylation. This could
mean that folic acid would be effective whereas its methylated
reduced counterpart would not.

There is thus a conflict between the option of taking high-dose
folic acid known to be beneficial but which may have some
neurotoxic or other risk, or a smaller dose (or increased dietary
folate) that would reduce or eliminate the risk of toxicity but might
be ineffective. We suggest that the trial of primary prevention now
underway in China should be modified to contain a high~dose arm
{to confirm the effect found in the MRC trial) and a Jow-dose arm of

400 g or 200 pg folic acid. Almost all of a 200 pg or 400 pg dose of
folic acid would be converted into 5-MTHF. An alternative would
be 1o include an arm with 200 ug or 400 pg 5-MTHF: if that
prevented NTD one would be reasonably confident that a woman
contemplating pregnancy could avoid NTD in her baby by taking
cither low-level folate preparations or improved or even fortified
diet high in folate.
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S1r,— The outcome of the MRC study will be an increase in the
conunnptimofﬁoﬁcacidbyallwommplamingpregmndes,as
advocated by the MRC group. Women planning several
pregmmdesmayoonthmetomkcﬂnvimﬂnforalmgﬁmc.Asdxe
smdyteamandyourediuxialpoimwt,thcrisksofsudaapolicy
whether at high or low dose of folic acid are not yet known.

Tt remains possible that excess folate as well as folate deficiency
harms the developing nervous system (as for the adult nervous
syuem),ashasbemreporﬂed,ﬁxmple,wiﬁviminAm‘
Another ‘possibility is the precipitation of subacute combined
degeneration (SCD) in women with incipient or unrecognised
vimmiandeﬁdency.SCDmocanmdﬂdbwingag:;Iluvc
recently seen an example in a 26-year-old. In the avoidance of this
complicaﬁondxescmmvimnhB,,levdisnotmﬂrelyrel‘mblc.
VitanﬁandcﬁdencyisoceasbnaﬂyprmatsumnB,,lcvds
aboveMpg/mL’MycoﬂmgwsandIhavedmibedaSl-yw—old
man with vitamin B,, deficiency in whom SCD was precipitated by
prolonged inappropriate treatment with folic acid.? The correct
dimmdbemwubokedbeausehehdahidnmmvimmin
B,,Anmhave:yrareoomplimﬂmofmfohtethuapyﬂml
hzveobservedishypmnmﬁainpaﬁmtsvumblewmmio—
dcpreuivcilhwss,nshaalsobemreponcdwhhd:cdosdyremd

bolite S-ad tmethionine.*
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