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SUMMARY: Thiamine and folate levels in 
blood and cerebrospinal fluid (CSF) were 
determined by microbiological assays in 23 
control subjects and 11 phenytoin-treated 
epileptics. There was no significant dif
ference between the two groups for serum 
and CSF folate levels. There was, however, 
a statistically significant difference between 
the groups for both whole blood thiamine 
and CSF thiamine levels. Epileptic patients 
being treated with phenytoin had lower 
values than control subjects (p < 0.001) 

RESUME: Nous avons determine les taux 
de la thiamine et des folates dans le sang et 
dans le liquide cephalorachidien chez 23 
patients temoins et chez 11 malades epilep-
tiques traites a la phenytoine. Les deter
minations ont ete faites par des methodes 
microbiologiques. En ce qui concerne les 
taux des folates il n'y avail pas de dif
ference significative entre les deux groupes. 
II y avait cependant une difference statisti-
quement significative entre les deux 
groupes autant pour les taux de la thiamine 
sanguine que pour ceux de la thiamine 
dans le liquide cephalo-rachidien: les 
malades epileptiques traites a la phenytoine 
ont presente des taux inferieurs de la 
thiamine par rapport au groupe-temoin (p 
< 0.001). 
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INTRODUCTION 
The etiology of the chronic neuro-

psychiatric side-effects of phenytoin 
(PHT) is still unknown (Laxer et al., 
1980). 

There is evidence that PHT-induced 
polyneuropathy may be of two basic 
types. One is a reversible phar
macologic phenomenon associated 
with acute toxicity in man (Hopf, 1968; 
Birket-Smith and Krogh, 1971) and 
animals (Marcus et al., 1981), without 
morphological counterpart. The other 
type of peripheral nerve dysfunction is 
a mild non-reversible axonal neuro
pathy in epileptics who have received 
large amounts of PHT over many 
years — usually greater than 10 (Eisen 
et al., 1974; Chokroverty and Sayeed, 
1975). In this form of chronic poly
neuropathy, a deficiency of folate 
(Shorvon, 1979; Figueroa et al., 1980) 
or of vitamin Bn (Frenckel et al., 1973) 
has been incriminated. 

The role of folate as causal factor of 
PHT-induced polyneuropathy is con
troversial because (i) some authors did 
not find any improvement of the 
polyneuropathy after folate replace
ment therapy (Horwitz et al., 1968) 
while others did (Figueroa et al., 1980) 
and, (ii) several authors (Lovelace and 
Horwitz, 1968; Chokroverty and 
Sayeed, 1975) did not find any correla
tion between the presence and severity 
of polyneuropathy and folate levels. 

The PHT-induced polyneuropathy is 
of axonal type (Shorvon, 1979) in con
trast to folate deficiency polyneuro
pathy which seems to be demyelinat-
ing in nature (Botez et al., 1978). 

To our knowledge, there is no data 
in the literature concerning cerebro
spinal fluid (CSF) and blood thiamine 
levels in relation to PHT treatment. 

PATIENTS AND METHODS 
The 23 control subjects fulfilled the 

following conditions: a) they did not 

display any gastrointestinal or meta
bolic disease; b) they were not taking 
any kind of vitamin or any kind of drug 
interfering with absorption or meta
bolism of B group vitamins; c) they did 
not exhibit neurologic or psychiatric 
manifestations which could have 
resulted from a nutritional or meta
bolic disease. Bedridden patients as 
well as alcoholic patients were excluded 
from this study. There were 4 patients 
with transient ischemic attacks, 6 with 
lumbar disc herniation and 5 with nor
mal pressure hydrocephalus. The 
remaining 8 control subjects were 
spouses of the epileptic patients and 
had a diet similar to that of the 
patients. The control group represented 
a group of general population in whom 
about fifteen percent had low serum 
folate values, a fact which is in agree
ment with previous Canadian epide
miological survey (Nutrition Canada, 
1975). 

All epileptic patients who were also 
alcoholics were excluded from this 
study. The PHT-treated epileptic group 
(11 Ss) included only patients who had 
been taking 300 mg PHT daily for 
more than ten years and had not 
received any other anticonvulsant 
drugs during the last three years. The 
PHT-plasma levels on the day of 
vitamin determinations were within the 
normal therapeutic range. Three 
patients from this group had clinical 
and electrophysiological evidence of 
PHT-induced polyneuropathy. 

The serum and CSF folate levels 
were determined using Lactobacillus 
casei ATCC 7649 (Wells and Casey, 
1967). The whole blood and CSF 
thiamine levels were assayed in 
duplicate, using Lactobacillus fermenti 
ATCC (Baker and Frank, 1968). An 
internal control procedure was added, 
especially in those cases in whom a low 
blood thiamine value was found. Since 

Vol. 9 No. 1 FEBRUARY 1982 — 37 

https://doi.org/10.1017/S0317167100043602 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100043602


THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES 

TABLE 1 

Folate and thiamine values in controls and PHT-treated epileptics 

Age Serum folate* CSF folate* Blood thiamine* CSF thiamine 

Control M e a n i S . D . 53.6 ± 15.5 6.22 ± 5.24 18.01 ± 6.02 68.62 ± 14.04 44.04 ± 6.90 
group 
N=23 Median 56 4.6 16.8 68.33 43.5 
(14M, 9F) 

Range (min-max) 18-76 2.0-26.0 9.5-28.0 43.3-88.3 32.4-57.4 

PHT-treated Mean ± S.D. 46.5 ± 15.4 7.42 ± 5.61 18.63 ± 6.65 44.27 ± 16.76 21.27 ±11.12 
epileptic 
group Median 50 6.6 21.0 38.3 19.6 
N = l l 
(5M, 6F) Range (min-max) 23-69 1.4-18.0 5.4-29.0 25.0-83.3 1.7-40.0 

Wilcoxon, Mann-Whitney N.S. N.S. N.S. p < 0.001 p < 0.001 

* Values expressed in ng/ml 

the data showed heterogeneity of 
variance and lack of normality, we 
chose the Wilcoxon rank sum test 
(Bradley, 1968) to compare the two 
groups. 

RESULTS 
The results are summarized in Table 

1. There was no significant age dif
ference between the controls and the 
epileptic patients. Serum and CSF 
folate levels did not differ significantly 
for the two groups (p > 0.2). It can 
therefore be concluded that, despite the 
fact that some PHT-treated epileptics 
develop a folate deficient megaloblastic 
anemia, overall there is no significant 
difference in folate values between con
trols and PHT-treated epileptics. 
However, blood thiamine and CSF 
thiamine levels were significantly (p < 
0.001) lower in the PHT group com
pared with the controls. 

DISCUSSION 
It is known that PHT impairs folate 

absorption and folate synthesis (Kutt 
and Solomon, 1980). A similar me
chanism could be responsible for the 
low thiamine values found in the pre
sent study of PHT-treated epileptics. 

Our data for serum folate values are 
in agreement with those of Reynolds et 
al. (1971) who did not find any signifi
cant difference in serum folate levels 
between a control group and an out
patient epileptic group. Our PHT-
treated epileptics were also outpatients 
and did not display any evident psy

chiatric illness. Reynolds et al (1971) 
did document significant lowering of 
serum and red blood cell folate only in 
institutionalized psychiatric epileptic 
patients. 

The abnormally low thiamine values 
in both whole blood and CSF in PHT-
epileptics raise some important ques
tions for future research in this field. 
What is the possible role of thiamine in 
the pathogenesis of PHT-induced 
polyneuropathy? To what extent is the 
PHT induced chronic cerebellar ataxia 
(Ghatak et al., 1976) correlated with a 
lowering of thiamine levels? What is 
the mechanism by which PHT lowers 
the levels of CSF 5-hydroxyindolea-
cetic acid (Young et al., 1980)? Both 
folate (Botez et al., 1979; Singer et al., 
1980) and thiamine (Plaitakis et al., 
1978) deficiencies are accompanied by 
disorders of serotonin metabolism. 
Further studies are needed in both 
humans and animals to verify to what 
extent the disturbed serotonin meta
bolism is correlated not only with folate 
values as has been already emphasized 
(Young et al., 1980) but also with 
t h i a m i n e m e t a b o l i s m . These 
preliminary findings require verification 
in a larger number of patients, using 
not only the microbiological assay but 
also the transketolase activity assay 
(Brin, 1962). Careful dietary assess
ments will also be needed to differen
tiate thiamine deficiencies due to 
dietary factors from those related to 
drug administration. 
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