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ABSTRACT
Objective. The aim of this study was to investigate possible associations
between MTHFR polymorphism and seizure control of epileptic patients with
hyperhomocysteinaemia.
Methods. A total of 81 epileptic patients with hyperhomocysteinaemia treated
with oxcarbazepine monotherapy were enrolled in this study. All patients were
offered vitamin B supplementation (2.5 mg/d folate and 1.5 mg/d mecobala-
mine) for six months. MTHFR C677T and A1298C polymorphisms, serum
homocysteine, folate and vitamin B12 levels as well as seizure frequency and
score based on the Hamilton depression scale (HAMD) were evaluated at
baseline and after six months of follow-up.
Results. Spearman correlation analysis showed that the extent of decline of
seizure frequency positively correlated with a dynamic change in serum
homocysteine concentration between baseline and after six months of follow-
up (t=0.241, p=0.015 [Spearman’s coefficient]). For the MTHFR C677T polymor-
phism, compared to the CC genotype, the TT genotype was associated with a
significant downtrend of homocysteine (19.69 vs 10.28 mmol/L, p=0.006) and
uptrend of folate (6.21 vs 2.49 ng/mL; p=0.004). The decrease in homocysteine
(17.94 vs 12.52 mmol/L, p=0.001) and increase of folate (5.08 vs 2.86 ng/mL;
p=0.003) were significantly greater in patients with the T allele compared to
thosewith theCallele.Also, theTTgenotype (2.33 vs 1.4,p=0.056) andTallele (1.95
vs 1.38, p=0.037) were associated with a greater decrease in seizure frequency
compared to the CC genotype or C allele. The A1298C polymorphism alone was
not associatedwith elevatedhomocysteineordecreased folate levels at baseline,
and showed little association with response to vitamin B supplementation in
epileptic patients with hyperhomocysteinaemia. However, in patients with
combined 677TT/1298AA or 677TT/1298AC polymorphisms, the changes in
homocysteine and folate levels and seizure frequency were more obvious.
Significance. MTHFR C677T polymorphism was associated with seizure control
in epileptic patients with hyperhomocysteinaemia; individuals with the 677TT
genotype or T allele demonstrated better seizure control.
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Epilepsy is one of the most prevalent
serious neurological conditions, af-
fecting approximately 70 million peo-
ple worldwide [1]. Epidemiological

studies show that 10-40% patients with
epilepsy experience hyperhomocys-
teinaemia (HHcy) [2]. HHcy is an
elevation of serum homocysteine
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(Hcy) concentration due to methionine metabolic
disorder [3], which is also a dominant probable risk
factor for several disorders including coronary artery
disease [4], stroke [5], carotid artery stenosis [6], heart
failure [7], mood dysfunction and depression [8, 9].
Moreover, HHcy may cause seizures, increase seizure
frequency and severity, and lead to antiepileptic drug
resistance [10, 11]. As vitamin B12 and folate are
essential cofactors for the remethylation of Hcy,
vitamin B supplementation effectively reduces the
concentration of Hcy [12]. Early and aggressive
treatment may improve the clinical outcome [13, 14].
Both polymorphism of the gene encoding 5,10-
methylenetetrahydrofolate reductase (MTHFR) and
chronic intake of older antiepileptic drugs (AEDs)
contribute to HHcy in epileptic patients. Several
studies have suggested that treatment with distinct
first-generation enzyme-inducing antiepileptic drugs,
such as carbamazepine, phenobarbital, primidone
and phenytoin, is associated with reduced mean
serum levels of folate and vitamin B12 [15], which are
believed to disturb the intestinal absorption of folate,
influencing CYP450 enzymatic reactions and the
subsequent consumption of folate [16]. However, it
is believed that the second-generation AEDs are less
likely to disrupt Hcy metabolism [11, 17]. Oxcarbaze-
pine (OXC), one of the second antiepileptic drugs
used as both monotherapy and adjunctive therapy for
the treatment of focal seizures and symptomatic
epilepsy [18], is associated with a low incidence of
adverse reactions, and causes no increase in serum
homocysteine [17].
MTHFR is known to reduce methylene tetrahydrofo-
late to methyltetrahydrofolate, which is critical for the
folate cycle and homocysteine metabolism. MTHFR
gene polymorphisms are characterized by a base
substitution from C to T on residue 677 and A to C on
residue 1298. The genotypes of MTHFR 677 and 1298
are reported to be associated with higher Hcy levels,
effecting the activity of MTHFR (enzyme activity is
reduced by 70% and 35% in MTHFR C677T homo-
zygotes and heterozygotes, and 35% and 10% in
MTHFR A1298C homozygotes and heterozygotes,
respectively) [19], leading to decreased folate. In
addition, MTHFR polymorphisms influence the re-
sponse to vitamin B supplementation. TheMTHFR 677
genotype is reported to be an independent predictor
of response to folic acid supplementation [20].
Individuals with the 677TT genotype have greater
responses [21]. The decrease in Hcy associated with
the TT genotype was estimated to be 2.4-fold lower
than that for the CC genotype [22].
However, whether there is an association between
MTHFR polymorphism and seizure control of epilep-
tic patients with HHcy remains unknown. The present
study was carried out to examine possible associa-

tions between MTHFR C677T and A1298C polymor-
phisms and seizure control in epileptic patients with
HHcy. Epileptic patients were enrolled with OXC
therapy in order to exclude the influence of AEDs on
homocysteine levels. Moreover, we set out to further
evaluate whether homocysteine levels were associat-
ed with particularMTHFR genotypes in patients taking
vitamin B supplementation.

Material and methods

Participants

From July 2018 to July 2020, a total of 83 epileptic
patients with OXC therapy were prospectively
recruited in the Second Affiliated Hospital of Soo-
chow University. All of the patients were �14 years
with serum Hcy concentration >15 mmol/L and the
duration of antiepileptic OXCmonotherapy lasted for
more than six months. Those who had severe cardiac,
hepatic, renal and respiratory diseases, stroke, thyroid
dysfunction, cancer, severe gastrointestinal diseases,
mental disorders and other metabolic diseases were
excluded. Additional exclusion criteria were as
follows:previous or ongoing vitamin treatment;
� diuretics and other drugs which affect serum Hcy
levels;
� non-compliance to treatment;
� and treatments for depression.

Finally, 81 patients were eligible for the analysis. The
study was approved by the institutional research
ethics committee of the Second Affiliated Hospital of
Soochow University, and written informed consent
was obtained from all subjects.

Methods

Patients were followed for six months since treatment
by trained neurologists unaware of the characteristics
of the epileptic patients. Data were collected at
baseline and at six months of follow-up. Fasting
blood samples were collected from all patients in the
morning before recruitment. Determination of C677T
and A1298C gene polymorphisms of MTHFR was
performed by PCR using melting-fusion curves,
before treatment. Immunoassays were used to detect
serum Hcy, folate, and vitamin B12 concentrations. All
patients were given vitamin B supplementation as
2.5 mg/d folate + 1.5 mg/d mecobalamin for six
months. Serum Hcy, folate and vitamin B12 levels
were examined before and sixmonths after treatment.
The clinical status, including seizure frequency,
depressive symptoms and cognitive function were
also recorded at recruitment and six months after
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treatment. The seizure frequency was calculated
based on the total number of seizure attacks within
six months before and after treatment. Depressive
symptoms were assessed using Hamilton Depression
Scale-17 items (HAMD-17).

Statistical analysis

Measurement data were expressed as mean �
standard deviation (SD) or median (interquartile
range) for continuous variables, and as number (%)
for categorical variables. Comparison was performed
using the ANOVA test, Kruskal-Wallis test or the Chi-
square test, when appropriate. Correlation between
change in seizure frequency and serum Hcy concen-
trationwas analysed by Spearman correlation analysis.
All statistical analyses were two-tailed. P<0.05 was
considered statistically significant. SPSS version 19.0
(IBM, Armonk, New York, NY, USA) was used for all
analyses.

Results

Clinical characteristics of the participants

During six months, two (2.4%) patients were lost to
follow-up. Finally, a total of 81 patients were included
with an average age of 49.38 years (62% male). The
mean serum Hcy, folate and vitamin B12 levels were
28.69 mmol/L, 6.4 ng/mL, and 308.69 mmol/L, respec-
tively, at baseline.
There were 63 cases with secondary epilepsy, includ-
ing 25 with central nervous system infection, 29 with
traumatic brain injury or following craniocerebral
surgery, five presenting with focal cortical dysplasia,
two with vascular malformation, and two resulting
from cerebral atrophy. Epilepsy in 10 cases was
idiopathic, and cryptogenic in eight. Sixty-seven cases
presented with partial seizures and 14 cases were
diagnosed as generalized seizures. A total of 18 cases
had a history of hypertension, while 10 cases had
diabetes mellitus.
All patients received EEG examinations at baseline,
with 12 cases undergoing long-term EEG. Results were
abnormal in 70 cases, of which 41 manifested with
sustained or paroxysmal appearance of sharp-wave,
spike-wave, sharp-slow-wave or spike-slow-wave ac-
tivity, and 29 cases exhibited slow-wave activity
(increased slow-wave energy). Brain CT or MRI were
performed for all patients. Radiographic abnormali-
ties were detected in 63 cases, of which 51 showed
cortical lesions, including encephalomalacia,
cortical dysplasia, or cortical atrophy and abnormal
signals, while 12 cases had subcortical and deep
brain lesions.

Frequency of MTHFR polymorphisms

Overall, the 677TT, CT and CC genotype frequencies
were 27 (33%), 34 (42%) and 20 (25%), respectively. All
patients were divided into amoderate HHcy group (15-
30 mmol/L) and intermediate HHcy group (>30 mmol/L).
The T allele frequency was 54% in total; 51% in the
moderate HHcy group and 62% in the intermediate
HHcy group. The frequency of 677TT was higher in the
intermediate HHcy group (45%) compared with that of
the moderate HHcy group. The 1298AA, AC and CC
genotype frequencies were 58 (72%), 22 (27%) and 1
(1%), respectively. In total, the A and C allele frequen-
cieswere85%and15%, respectively,withnosignificant
differences betweenmoderate HHcy and intermediate
HHcy groups (table 1).

Association between level of serum Hcy and seizure
control

Spearman correlation analysis showed that the
decline of seizure frequency over six months posi-
tively correlated with the dynamic change in serum
Hcy concentration (Spearman’s coefficient=0.241,
p=0.015), suggesting that the decreased Hcy may
contribute to the control of seizures.

Association between MTHFR C677T polymorphism
and seizure control

At baseline, serum Hcy concentrations among geno-
types showed a clear pattern of TT > CT > CC, T>C, and
folate concentrations CC > CT > TT, C>T. Hcy level
associatedwith the TT genotype wasmuch higher than
that of the CC genotype (33.93�16.47 vs. 23.15�8.89),
while the folate level associated with the TT genotype
was significantly lower than that of the CC genotype
(4.04�1.45 vs. 8.27�3.96, all p<0.05), suggesting a role of
MTHFR C677T polymorphism in in vivo metabolism of
folateandHcy.Consistently, thedynamicchange inHcy
and folate levels associated with the TT genotype was
much more obvious than that for the CC genotype
before and after vitamin B supplementation over six
months (19.69�13.01 vs. 10.28�7.28, p=0.001; 6.21�4.31
vs. 2.49�3.81,p=0.003). Similarly, the dynamic change in
Hcy and folate levels associated with the T allele
was more remarkable than that associated with the C
allele (17.94�13.14vs.12.52�10.63,p=0.001; 5.08�4.87vs.
2.86�4.51, p=0.003) (table 2). Thus, a better response
to vitamin B was observed in patients with the TT
genotype and T allele.
Furthermore, patients with the TT genotype or T allele
demonstrated better control of seizures than those
with the CC genotype or C allele (the number of
seizures was decreased by 2.33�1.64 vs 1.40�1.57 [TT
vs CC], p=0.056 and 1.95�1.86 vs. 1.38�1.79 [T vs C
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allele], p=0.037), however, there was no significant
difference between these patients regarding OXC
dose and serumOXC concentration (p>0.05) (table 2).
The results suggest that MTHFR C677T polymorphism
plays a role in the extent of seizure control of epileptic
patients, which may be due to a differential response
to vitamin B supplementation, leading to a decrease in
serum Hcy concentration.

Moreover, at baseline, there was no significant differ-
encebetweenHAMDscoresofpatientswith theTTand
CC genotype (7.52�5.27 vs. 5.85�4.97, p>0.05). Howev-
er, after six months of treatment, HAMD scores in
patients with the TT genotype and T allele were more
clearly reduced compared to those with the CC
genotype and C allele (1.81�3.06 vs. 0.40�1.67,
p=0.077; 1.65�2.90 vs. 0.85�2.23, p=0.055) (table 2).

~Table 1. General information of the study population.

Total Moderate-HHcy Intermediate -HHcy P

n 81 57 24

male(%) 50(62%) 33(58%) 17(70%)

Age 49.38�16.24 48.54�16.88 51.38�14.75 0.477

Smoking 23 13(23%) 10(42%) 0.086

Hypertension 18 12(21%) 6(25%) 0.696

Diabetes 10 6(11%) 4(17%) 0.691

Duration 3.00�2.33 3.54�2.17 0.896

Status epilepticus 12(15%) 7(12%) 5(21%) 0.518

Type of seizure 1

Generalized seizures
Partial seizures

4(17%)
67(83%)

9(16%)
48(84%)

5(21%)
19(79%)

0.821

Seizure frequency 3.16�2.29 3.00�2.34 3.54�2.17 0.334

OXC dose 631.48�238.02 618.42�242.32 662.50�229.48 0.450

OXC concentration 14.27�5.68 14.09�5.21 14.72�6.76 0.65

EEG abnormality 70(86%) 49(86%) 21(87%) 0.854

MRI/CT abnormality 63(78%) 45(79%) 18(75%) 0.696

Hcy 28.69�14.92 21.11�4.38 46.69�15.72 0.001

Folate 6.40�3.72 7.14�3.90 4.66�2.55 0.005

Vitamin B12 308.69�145.87 318.64�152.79 285.07�127.84 0.348

HDMA 7.19�4.99 6.86�4.01 7.96�6.01 0.426

MTHFRC677T

TT
CT
CC
T
C

27(33%)
34(42%)
20(25%)
88(54%)
74(46%)

16(28%)
26(46%)
15(26%)
58(51%)
56(49%)

11(45%)
8(34%)
5(21%)
30(62%)
18(38%)

0.121
0.306
0.601
0.175

MTHFRA1298C

AA
AC
CC
A
C

58(72%)
22(27%)
1(1%)
138(85%)
24(15%)

40(70%)
16(28%)
1(2%)
96(84%)
18(16%)

18(75%)
6(25%)
0(0)
42(87%)
6(13%)

0.66
0.77
0.516
0.59
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Association between MTHFR A1298C +/- C677T
polymorphism and seizure control

In total, the 1298AA, AC and CC genotype frequencies
were 72%, 27% and 1%, respectively. Among these
genotypes, or between A and C alleles, before and
after vitamin B supplementation, no significant
differences were observed for Hcy, folate and B12
levels, seizure frequency, or HAMD scores (table 3).
When combined with the C677T polymorphism, a
decrease in Hcy, seizure frequency and increase in
folate was more obvious in patients with 1298AA/
677TT than in those with other genotypes, indicating
that the two gene polymorphisms might have a
combined effect on the response of epileptic patients
to vitamin B treatment and the control of seizures
(table 4).

Discussion

MTHFR catalyses the conversion of 5, 10-methylene-
tetrahydrofolate to 5-methyltetrahydrofolate, a co-
substrate for homocysteine remethylation to methio-
nine. MTHFR polymorphism affects the activity of the
MTHFR enzyme and leads to decreased folic acid and
increased homocysteine [23]. MTHFR C677T and
A1298C are themost frequent genetic causes of HHcy.
The frequency of MTHFR polymorphism is known to
vary among different ethnic groups and geographical

regions [24]. The 677TT genotype is believed to
represent the most important genetic risk factor for
HHcy. In different countries, the prevalence of the
MTHFR 677TT genotype ranges from 10% to 57%
[24, 25]. In Chinese Han populations, the frequency of
the 677T allele and the 677TT genotype is low (24.0%
and 6.4%, respectively) in the south and higher (54.3–
60.2% and 30.4-37.0%, respectively) in the north, and in
the region reported in this study, the frequencies are
documented to be 28.5–43.5% and 8.3–19.7%, respec-
tively [26]. These frequencies are lower than the 54%
and 33% shown in this study, which may be related to
the fact that the subjects enrolled in this study were a
specific population with HHcy. This result indirectly
confirms that the 677TT genotype and T allele are
associated with increased homocysteine. As to the
frequency of the MTHFR A1298C polymorphism, few
studies have reported this. The prevalence of the
1298C allele is reported to range from 24% to 30%
[27, 28]. In the current study, there was only one
patient (1%) with the CC genotype, and the frequency
of the C allele was 15%, lower than that in previous
studies [27, 28], perhaps due to the differences
between ethnic groups.
AlthoughMTHFR polymorphisms arewidely known to
affect serum homocysteine level, and an increase in
homocysteine demonstrates a convulsive effect, the
relationship between MTHFR polymorphism and
seizure control in epileptic patients has rarely been
reported. In a recent study of 71 epileptic patients

~Table 2. Association between MTHFR C677T polymorphism and Hcy, folate, B12, seizure frequency, and
HAMD at baseline and response to vitamin B supplementation.

n Hcy Folate B12 Seizures HAMD

Baseline TT 27 33.93�16.47* 4.04�1.45* 266.62�114.28 3.70�2.49 7.52�5.27

CT 34 27.78�15.45 7.19�3.95 344.65�171.26 2.79�2.24 7.71�4.76

CC 20 23.15�8.89 8.27�3.96 304.35�126.20 3.05�2.04 5.85�4.97

T 88 31.55�16.18 5.26�3.09 296.77�142.79 3.35�2.41 7.59�5.02

C 74 25.28�12.43 7.77�3.93 322.87�148.18 2.93�2.11 6.70�4.89

P(TvsC) 0.001 <0.001 0.139 0.31 0.258

Change TT 27 19.69�13.01* 6.21�4.31* 273.14�276.96 2.33�1.64 1.81�3.06

CT 34 15.16�13.26 3.28�5.28 237.25�402.48 1.35�2.06 1.38�2.70

CC 20 10.28�7.28 2.49�3.81 193.15�253.07 1.40�1.57 0.40�1.67

T 88 17.94�13.14 5.08�4.87 259.27�328.02 1.95�1.86 1.65�2.90

C 74 12.52�10.63 2.86�4.51 213.41�327.19 1.38�1.79 0.85�2.23

P(TvsC) 0.001 0.003 0.371 0.037 0.055

*compared with CC genotype, p<0.05

MTHFR polymorphism and seizure control

Epileptic Disord, Vol. 24, No. 5, October 2022 • 893



enrolled with carbamazepine monotherapy, poor
seizure control was associated with the 677CT and
677TT genotype [29]. Moreover, MTHFR polymor-
phism (677TT genotype and T allele) is reported to be
associatedwith an increased risk of epilepsy [23, 30] as

a result of increased Hcy. In this study, we observed
that the decrease in seizure frequency was more
significant in individuals with the T allele (p<0.05), and
slightly greater in individuals with the TT genotype
(p=0.068). This suggests that epileptic patients with the

~Table 3. Association between MTHFR A1298C polymorphism and Hcy, folate, B12, seizure frequency, and
HAMD at baseline and response to vitamin B supplementation.

n Hcy Folate B12 Seizures HAMD

Baseline AA 58 29.62�15.84 6.32�4.03 323.31�144.22 3.21�2.38 6.83�4.87

AC 22 26.53�12.57 6.60�2.91 275.81�148.78 2.91�2.04 7.82�5.22

CC 1 21.9 6.72 184.16 6 14

A 138 29.13�15.30 6.37�3.85 315.74�144.93 3.16�2.31 6.99�4.90

C 24 26.14�12.09 6.61�2.78 268.18�144.49 3.17�2.14 8.33�5.29

P(AvsC) 0.366 0.765 0.140 0.989 0.221

Change AA 58 16.69�13.12 4.31�5.05 208.08�325.02 1.74�1.93 1.26�2.74

AC 22 12.81�9.79 3.55�4.37 318.55�339.08 1.50�1.65 1.27�2.49

CC 1 2.5 1.08 227.42 3 3

A 138 15.16�11.68 4.18�4.82 242.79�345.79 1.69�1.87 1.30�2.62

C 24 17.23�15.70 3.37�4.91 206.84�192.35 1.67�1.69 1.17�2.81

P(AvsC) 0.450 0.445 0.611 0.944 0.814

~Table 4. Association between MTHFR C677T and A1298C polymorphism and response to vitamin B
supplementation.

677 1298 n Hcy Folate B12 Seizures HAMD

Baseline TT AA 20 34.49�16.62 3.95�1.42 285.46�125.31 4.20�2.42 8.30�5.49

AC 7 32.34�17.22 4.29�1.62 212.81�47.99 2.29�2.28 5.29�4.11

CT AA 27 28.59�16.49 7.14�4.33 344.85�155.58 2.89�2.47 6.81�.55

AC 7 24.64�10.88 7.38�2.09 343.86�237.55 2.43�0.98 11.14�4.22

CC AA 11 23.29�10.13 8.63�4.61 339.25�146.28 2.18�1.33 4.18�3.46

AC 8 23.10�8.23 7.95�3.38 271.39�86.25 3.88�2.36 7.13�5.84

CC 1 21.90 6.72 184.16 6 14

Change TT AA 20 20.15�13.38 7.01�4.57 238.59�292.90 2.55�1.57 2.30�3.23

AC 7 18.40�12.81 3.93�2.46 371.85�213.02 1.71�1.80 0.43�2.15

CT AA 27 16.18�14.35 3.14�5.10 207.58�358.31 1.52�2.23 1.07�2.60

AC 7 11.26�7.20 3.83�6.35 351.60�561.56 0.71�1.11 2.57�2.94

CC AA 11 11.71�7.32 2.28�3.92 153.85�316.57 0.82�1.17 0.18�0.87

AC 8 9.28�7.38 2.96�4.11 242.92�158.89 2.00�1.85 0.87�2.17

CC 1 0.11 0.16 1.23 0.5 0.21
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T allele and TT genotype may have better seizure
control. Although the mechanisms still remain unde-
fined, this may be related to the following factors.
Firstly, the convulsive effect of homocysteine was
concentration dependent. Although the epileptogen-
ic effect of HHcy (50-200 mmol/L) is very obvious [31], a
slight increase in Hcy is not associated with increased
seizure frequency [32, 33]. Therefore, reducing serum
homocysteine couldmitigate the epileptogenic effect,
which would be beneficial to seizure control [34]. In
this study, the decrease in seizure frequency positive-
ly correlated with change in serum Hcy concentration
(p=0.015). The greater the decrease in homocysteine,
the better the seizure control. Miyaki et al. estimated
that the effect size of decreased Hcy was 2.4-fold
lower in patients with the TT genotype than the CC
genotype [22], consistent with this study. On the other
hand, many genes are known to influence the
response to antiepileptic drug therapy. Whether
MTHFR polymorphism affected the response to
OXC remains to be confirmed in further studies,
however, we found no significant difference in dose
or plasma concentration of OXC between the differ-
ent genotypes in this study.
MTHFR A1298C is believed to have marginal or no
effect on plasma Hcy concentration [30]. Little
information is available on the distribution of MTHFR
A1298C polymorphism and 677CT /1298AC diplotype
in epileptic patients [29]. In this study, neither the
homozygous nor the heterozygous state for the
A1298C polymorphism was associated with increased
plasma homocysteine or better seizure control.
Furthermore, the effect on homocysteine and seizure
frequency was slightly greater in individuals with
677TT/1298AA, which may be mainly related to the
influence of the 677TT genotype. Unfortunately, only
one patient had the 1298CC genotype in this study,
and therefore statistical analysis could not be
performed for this genotype, thus further studies
are required.
Epilepsy is a noncommunicable chronic brain disor-
der and most of the patients also suffer from
emotional disturbances, especially depressive symp-
toms. Homocysteine is also a risk factor for depres-
sion [8, 9]. Many studies suggest that individuals with
vitamin B supplementation show greater improve-
ments with regards to alleviating depression [35, 36].
Surprisingly, research on the effects of vitamin B
supplementation in individuals with depression who
have specific MTHFR polymorphisms is scarce. In this
study, compared with the 677CC genotype and C
allele, individuals with the TT genotype and T allele
showed a slightly greater improvement in HAMD
scores (0.077 and 0.055, respectively). This suggests
that MTHFR polymorphisms have a mild effect on
depression in epileptic patients with vitamin B

supplementation. However, further studies are war-
ranted due to the limited nature of the population
studied.

Conclusions

Vitamin B supplementation may reduce serum Hcy
concentration and attenuate the convulsive effect
induced by elevated homocysteine. MTHFR C677T
polymorphism correlated with response to vitamin B
supplementation, and the decrease in serum homo-
cysteine level and seizure frequency was greater in
individuals with the TT genotype or T allele. The 677T
allele was associated with good seizure control. We
believe that vitamin B supplementation is an effective
and cost-effective treatment for epileptic patients
with HHcy, as it not only decreases serum Hcy level,
but also helps to improve seizure outcome,moreover,
individuals with the 677T allele, in particular, are likely
to benefit from this. &

Key points
� We investigated the clinical effect of vitamin B
supplementation in epileptic patients with HHcy.

� Epileptic patients with intermediate-HHcy
(Hcy>30 mmol/L) had a better response to
vitamin B supplementation.

� Epileptic patients with MTHFR 677TT or the T
allele had a better response to vitamin B
supplementation.

� Vitamin B supplementation is an effective treat-
ment to decrease Hcy level and improve seizure
outcome.

Supplementary material.
Summary slides accompanying the manuscript are available at
www.epilepticdisorders.com.
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TEST YOURSELF

(1) Is MTHFR polymorphism associated with seizure control in epileptic patients?

(2) How might MTHFR C677T polymorphism affect seizure control?

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com.
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