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Abstract

Homocysteine (HMC) is a sulfur containing amino acid, which plays a role in methionine metabolism. Folic acid (FA) and vitamin B12
(B12) are essential for remethylization of HMC to methionine. HMC level increases in the deficiency of these vitamins. Hyperhomocys-
teinemia causes vascular endothelial damage, which causes atherosclerosis. The aim of this study is to investigate the effect of valproate
(VA) and carbamazepine (CBZ) on the serum levels of HMC, B12, and FA.

Thirty-six children receiving CBZ and 30 children receiving VA for epilepsy for the last 1-year period and 29 healthy children as control
were the population of this study. After 6 h of fasting serum HMC, B12, and FA levels were measured and results were compared statistically.

Mean values of HMC, FA, and B12 levels in control group were 9.2 = 2.7 pmol/l, 9.0 £ 2.0 ng/ml, and 342 * 162 pg/ml, in VA group
14.0 £ 6.8 pmol/l, 7.3 = 2.9 ng/ml, and 368 = 159 pg/ml, in CBZ group 16.0 = 13.1 umol/l, 7.5 = 3.3 ng/ml, and 285 * 158 pg/ml,
respectively. Serum HMC levels were higher in VA and CBZ groups than control group (P < 0.01 and P < 0.05, respectively). Serum
FA levels were lower in VA and CBZ groups compared to control group (P < 0.05). Serum levels of B12 were not different between VA and
control groups (P > 0.05). In CBZ group serum B12 levels were lower than control group (P < 0.05).

FA may be added to the treatment protocol (if the patients take only CBZ, then B12 should also be added) for patients taking these

antiepileptic drugs to decrease the degenerative effect of VA and CBZ on vascular endothelium.

© 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

The relationship between hyperhomocysteinemia and
vaso-occlusive diseases is known for a long time. Antiepi-
leptic drugs (AEDs) lead to hyperhomocysteinemia by
affecting the levels of folic acid (FA) and vitamin B12
(B12) which have a role in the metabolism of homocysteine
(HMC). Hyperhomocysteinemia in turn causes vascular
endothelial dysfunction and results in atherosclerosis [1-4].

The aim of this study is to investigate the effect of valpro-
ate (VA) and carbamazepine (CBZ) on serum levels of
HMC, B12, and FA in epileptic children.
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2. Patients and method

Children aged between 2 and 16 and having no illnesses
other than epilepsy were included in the study. Thirty-six
patients were taking VA (14 boys, 22 girls), 30 were taking
CBZ (18 boys, 12 girls) as an AED for at least 1-year, and
29 healthy children (17 boys, 12 girls) as a control group
formed the groups of our study. The patients were taking
only one AED and none of them had severe seizures.

Children having mental-motor retardation, abnormalities
in hepatic and renal function tests in the laboratory and
taking multivitamins in the last 2 months were excluded
from the study. No children had convulsions by 4 months
prior to this study. All children were well nourished and
their percentile values were over 25%.

Four ml of venous blood sample was drawn from each
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Table 1
Mean homocysteine, B12, and folic acid levels in VA and CBZ groups

Homocystein (umol/l)

Folic acid (ng/ml) (mean * SD)

Vitamin B12 (pg/ml)

(mean = SD) (mean = SD)
VA group (n:30) 14.0 = 6.8 73*+29 368 += 159
CBZ group (n:36) 16.0 = 13.1 75*33 285 + 158
Control group (n:29) 92+27 9.0 2.0 343 + 162

patient taking CBZ or VA and healthy children after an
overnight fast. Blood samples were immediately centri-
fuged at 2000 rpm for separation of serum. Hemolysed
and hyperlipemic serum samples were excluded from the
study. All serum samples were stored in deep freeze at
—20°C until analyses.

Serum B12 and FA were measured using Immulyte 2000
autoanalyser by immune-assay method. Serum HMC was
analyzed with micro enzyme-linked immunosorbent assay
(ELISA) method by utilizing Axis homocysteine enzyme
immune-assay Kkit.

The data obtained were evaluated with independent
samples one-way analysis of variance by SPSS for Windows
version 7.5 statistical program. Least significant difference
was used for post-hoc tests. A P-value of less than 0.05 was
considered as significant.

3. Results

Mean HMC, FA, and B12 levels were determined as
9.2 £2.7 pmol/!l (5-15 pmol/l), 9.0 £2.0 ng/ml (3-17
ng/ml), 343 £ 162 pg/ml (180-900 pg/ml) in control
group; 14.0 = 6.8 pmol/l, 7.3 £ 2.9 ng/ml, 368 = 159 pg/
ml in VA group, and 16.0 = 13.1 pmol/l, 7.5 = 3.3 ng/ml,
285.2 = 158 pg/ml in CBZ group, respectively (Table 1).
HMC levels were significantly higher both in VA and CBZ
groups than the control group (P < 0.05) (Fig. 1). Hyperho-
mocysteinemia (HMC > 15 wmol/l) was found in 23.3% of
patients taking CBZ (seven patients) and 30.5% taking VA
(11 patients).
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Fig. 1. Comparison of serum HMC levels among VA, CBZ, and control
groups (*P < 0.01, #P < 0.05).

FA levels were significantly lower both in VA and CBZ
groups than the control group (P < 0.05) (Fig. 2). There
was no statistically significant difference in B12 levels
between VA and control groups (P > 0.05) (Fig. 3).

In CBZ group serum B12 levels were lower than VA and
control groups (P < 0.05). There was no difference between
VA and CBZ groups for HMC and FA levels (P > 0.05).

4. Discussion

HMC is a sulfur containing amino acid, which plays a
role in methionine metabolism. FA and B12 are essential for
remethylization of HMC to methionine. The deficiencies of
these vitamins cause an increase in HMC level and decrease
in methionine level [1]. Accumulation of homocysteine,
which produces atheromatous changes on vascular endothe-
lium, increases the risk of thromboembolism and athero-
sclerosis [2,5].

It is well known that FA deficiency occurs in some epilep-
tic patients taking AEDs such as VA and CBZ. Although the
mechanisms by which anticonvulsants induce FA deficiency
are unclear, the proposed mechanisms can be summarized
as interference with the intestinal absorption of FAs, induc-
tion of enzymes in the liver and finally deplete FA, and
interference with the metabolism of FA co-enzymes [6].

The present study demonstrates that epileptic patients
taking AEDs have increased plasma levels of homocysteine.
Our data are in agreement with the previous reports on
homocysteine concentrations in patients with epilepsy.
HMC levels of patients taking AEDs were determined to
increase 11.4% by Tamura et al. [1] and 25% by Yoo et al.
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Fig. 2. Comparison of serum FA levels among VA, CBZ, and control
groups (*P < 0.05).
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Fig. 3. Comparison of serum B12 levels among VA, CBZ, and control
groups (*P > 0.05, #P < 0.05).

[7]. In our study, the rate with an increase of 23.3% was
similar to the study of Yoo et al. and higher than the study of
Tamura et al.

The elevated levels of HMC may occur due to a defi-
ciency in vitamins that are necessary for the metabolism
of HMC [8]. The levels of serum B12 and FA were also
determined in order to better understand the cause of incre-
ment in HMC level. We found significantly lower concen-
trations of serum FA in both groups of patients taking VA or
CBZ than controls. FA deficiency might be due to hepatic
enzyme induction by some AEDs, resulting in accelerated
FA degradation. However the mechanism(s) of such an
alteration caused by these AEDs is unknown for now [1].

The literature on B12 status in patients under treatment
with AEDs is controversial. Decreased [9], normal [5,8],
and increased [1,10,11] B12 levels have been reported in
patients with epilepsy. We found that serum B12 levels were
significantly lower in patients who received CBZ. But there
was no difference between VA and control groups. Our
observation is in agreement with the data reported
previously. Tamura et al. [1] reported that mean serum
B12 concentrations in patients who received VA were
significantly higher than those in patients who received
either phenytoin, lamotrigine or CBZ.

Verotti et al. [8] compared plasma HMC concentrations
in children receiving VA and CBZ. Their measurements
were performed before the beginning of therapy and after
1 year of therapy. They found that patients treated with VA
and CBZ showed a significant increase of the plasma
concentrations of HMC when compared to baseline data
and control values. Moreover, they observed a significant
decrease of serum FA and B12 levels remained in the
normal range similar to our study.

Stampfer et al. [12] reported that plasma concentration of
HMC > 15 pM is associated with about a three-fold
increased risk of myocardial infarction. Ono et al. [6]
reported that plasma HMC concentrations had been

increased and serum FA levels had been decreased in
patients receiving AEDs. They observed that plasma HMC
concentrations decreased following FA administration in
patients who had FA deficiency and hyperhomocysteinemia.
For these reasons administration of FA has been recom-
mended by Ono et al. [6] to prevent vascular disease in
epileptic patients with hyperhomocysteinemia due to FA
deficiency.

In conclusion, our data demonstrate that fasting plasma
HMC concentrations significantly increased in children
taking VA or CBZ. Administration of these drugs also
induces a decrease in serum levels of FA. We advise to
measure HMC levels in all patients treated with these
AEDs. Addition of FA to the antiepileptic therapy to prevent
vascular diseases may be useful in patients receiving VA or
CBZ.

Similarly serum B12 levels might be measured due to the
possibility of a significant decrease in B12 levels in CBZ
receiving patients and if necessary B12 may be added to the
treatment.
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