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SUMMARY

Objective: to investigate the effects of sodium valproate on plasma concentrations of homocysteine, folate and vitamin B12
levels in epileptic patients with long-standing tonic-clonic seizures compared to newly diagnosed epileptic patients and healthy
controls.

Material and methods. The study included 90 participants (mean age 36.30+12.83 years, the majority (58.89%) were males)
divided into three groups: 30 non-epileptic people (control Group 1), 30 newly diagnosed epileptic patients (Group 2), and 30
patients with long-term tonic-clonic seizures epilepsy (Group 3). In Group 3, patients received sodium valproate therapy. All
subjects underwent clinical and neurological examinations. Differences in plasma levels of homocysteine, folic acid and vitamin
B12 in three groups were investigated after 6 months of follow-up.

Results. Homocysteine level in Groups 2 and 3 was increased; for Group 2 it was significantly higher than for Groups 3 and 1
(p=0.001). Plasma folate level in Groups 2 and 3 was decreased; for Group 3 it was significantly higher than for Group 2 and
lower than for Group 1 (p=0.001). Vitamin B12 level in Groups 2 and 3 was decreased, but the difference was not significant
(p=0.090). In Groups 1 and 2, a significant correlation was observed between the indicators.

Conclusion. Sodium valproate administration might disrupt the homeostatic level of homocysteine, folate and vitamin B12 and
cause irregularity of their plasma contents in epileptic patients with long-standing tonic-clonic seizures.
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OueHKa BNMAHUA BanbnpoaTa HaTPUs Ha YPOBHU romoLuMcTenHa, honata u BuTammHa B12 B nnasme
KPOBH Y 60IbHbIX anUnencue

A. AmaH-Moxammagw, 0. Kynxek, 1. Caagar, K. Xagxuan-Tunaku
babonbCcKnii yHuBepcuTeT MeanunHCKNX Hayk (GMJH+F6G, babonb, npoBuHuma MasaHaapaH, MipaH)

Jns kontaktoB: [laviam Caagat, E-mail: sepanta1l968@yahoo.com

PE3HOME

Lens: n3y4nTb BNUSHME BanbnpoaTa HaTPUS HA KOHLEHTPALUWM roMouncTenHa, ponata u ButamuHa B12 B nnaame Kposu
y 60IbHbIX C ANINTENIbHO MPUCYTCTBYIOLLIEN 3NUENCHUEN C TOHUKO-KTOHMYECKUMU NPUCTYNamMi B CPABHEHUI C MauyeHTaMm
C BMNEpPBble ANArHOCTUPOBAHHOW 3MUIENCUEN Y KOHTPOSIbHON rPynnon.

Marepuan n metogel. B nccneposanue BkItoHeHbl 90 y4acTHUKOB (cpefHuii Bo3pacT 36,30+12,83 rofa, 60nbLUnHCTBO (58,89%)
COCTaBMANIN MYXXHUHBI), KOTOPbIE 6bINN pa3aeneHbl Ha Tpu rpynnbl: 30 YeNOBEK, He CTPAJALLMX 3NUNencueil (KOHTPOJSIbHas
1-a rpynna), 30 60JIbHbIX C BNEpBble BbIABIEHHONW anunencuein (2-1 rpynna) n 30 naumeHToB C AJIMTENbHO NPUCYTCTBYHOLLEN
anunencuelt ¢ TOHUKO-KNOHWYecKUMN npuctynamm (3-a rpynna). B 3-i rpynne 60nbHbIe NOSyyanu Bansnpoar Hatpus. Bce
Y4aCTHUKW UCCIef0BaHNA NPOLLN KJIMHNYECKOE 1 HEBPOJIOTMYeckoe o6crefoBanmne. Pasnnyms B ypoBHAX rOMOLMCTENHA,
honunesoi KUCNOTbI, BUTaMUHa B12 B nna3me KpoBM B TPeX rpynnax uccrefoBanu yeped 6 mec HabnoaeHuns.

PesynbTarsl. 3aperucTpupoBaH NOBbILLEHHbIA YPOBEHb FTOMOLMCTENHA BO 2-1 U 3-1 rpynnax; BO 2-i rpynne oH 6bin JOCTO-
BEPHO BbILWwe, 4em B 3-i 1 1-i rpynnax (p=0,001). YpoBeHb honatos B nnasme BoO 2-it 1 3-ii rpynnax okasasncs CHUXEH; B 3-11
rpynne oH 6bl1 4OCTOBEPHO Bbllle, YeM BO 2-ii rpynne, n Huxe, 4em B 1-i rpynne (p=0,001). CHUXeHMe YpOBHA BUTAMUHA
B12 B0 2-11 1 3-ii rpynnax 6b1510 HegocToBepHo (p=0,090). B 1-i n 2-i1 rpynnax Habnt0anach 3Ha4MMas Koppenauns Mexay
nokasarensamu.

3aknrouenne. BeefeHne Banbnpoara HaTpUs MOXET HapYLLIMTb FOMeoCTaTMYeCcKue ypoOBHN roMoLucTenHa, gonata n Buta-
MuHa B12 v BbI3BaTh X KOJIE6AHNA B CbIBOPOTKE KPOBM Y GOMbHbIX C ANUTESIbHO NPUCYTCTBYIOLLE 3Nunencuen ¢ TOHNKO-
KNOHUYECKUMI NPUCTYNaMm.

KNHYEBbLIE CJI0BA

BrnepBble AMarHOCTUPOBaHHAA ANUNENcUs, ANMTENbHO NPUCYTCTBYHOLWASA 3nuencus, Banbnpoat HaTpusa, onat, romouu-
CTEeNH, BUTamMunH B12.

WHOOPMALMNSA 0 CTATBE
Moctynuna: 13.09.2023. B popa6oTaHHom Buge: 02.02.2024. NMpuuata k neyatun: 09.04.2024. Ony6nukosaHa: 30.06.2024.

KoHthnukT nuTepecos
ABTOpbI 3a5BNAOT 06 OTCYTCTBUM HEOOXOAMMOCTN PACKPbITUSA KOH(NMKTA MHTEPECOB B OTHOLLEHWUW AAHHOI Ny6nMKaLuu.

®duHaHcUpoBaHue
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Bknap asTopos

AmaH-Moxammagun A. — npoBefieHne uccnefoBaHus, HanucaHme TeKCTa,;
Kyoxek [I. — nlaHupoBaHue MCCief0BaHUS, HaNUCcaHne TEKCTa;

Caapart 1. — HanucaHue TeKcTa;

Xapxunan-Tunakn K. — aHanus pesynbratoB

Ans uMTMpoBaHua

AmaH-Moxammagn A., Kyoxek ., Caaaart ., Xagxuan-Tunaku K. OueHka BAUSAHWSA Banbnpoata HaTpus Ha YPOBHU rOMOLM-
CTenHa, ponara n BuTammHa B12 B nnaame KpoBu y 60NbHbIX 3NUNENCUER. Inunaencus n napokcnamasbHble cocTossHuSA. 2024;
16 (2): 104-109. https://doi.org/10.17749/2077-8333/epi.par.con.2024.169.

on the nature and type of attacks, it may be associated with
loss of consciousness [1, 2]. All aspects of this disease are

INTRODUCTION / BBEAEHUE

Epilepsy is a common neurological disease caused by a
transient electrical brain disorder that leads to sudden and
repeated attacks (various types of seizures), short-term,
accompanied by changes in the state of consciousness or
abnormal movements. It may sometimes be accompanied by
complete seizures or local muscle spasms, and depending

anunencus n NapokcnamMasibHble COCTOSAHUS

not well known and cannot be cured, but epileptic attacks
can be controlled with some treatment methods, including
drug treatments with anti-epileptic drugs [3].

There is a wide range of antiepileptic drugs with different
mechanism, pharmacology, pharmacokinetics and important
side effects. One of these drugs is sodium valproate (SV),
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which is an 8-carbon branched-chain fatty acid and has
been used as a broad-spectrum drug since 1970 as one of
the first-line anticonvulsant drugs [4].

SV, like other anticonvulsant drugs, has side effects, such
as, if prescribed for a long time, the metabolism of folate and
vitamin B12 is affected, and by increasing the plasma level of
homocysteine (Hcy), they lead to cerebrovascular disorders
[5]. Hey, as an amino acid containing sulfur, plays a role in
methionine metabolism, and folic acid and vitamin B12 are
necessary for the remethylation of Hcy to methionine, So
that the reduction of each of them may lead to an increase
in the level of Hcy and a decrease in methionine [6].

Epilepsy is prevalent in about half to one percent of the
world's population, and almost 80% of its cases are reported
in developing countries [7]. Its prevalence in Iran has been
about 5% higher than the statistics of similar countries,
while in terms of geographical region, the highest frequency
has been reported in the center of the country, then the east
and finally the north of the country [8].

SV is one of the most widely used and common drugs
used by epilepsy patients and is reported to be one of
the first common drugs used in these patients. Therefore,
this study was conducted to investigate its effect on the
plasma levels of Hey, folate and vitamin B12, and as a result,
controlling side effects and ultimately helping patients
recover.

Objective - to investigate the effects of SV on plasma
concentrations of homocysteine, folate and vitamin B12
levels in epileptic patients with long-standing tonic-clonic
seizures compared to newly diagnosed epileptic patients
and healthy controls.

MATERIAL AND METHODS / MATEPHUAJI
N METOJbI

This descriptive-analytical study was conducted in the
population of epilepsy patients referred to Ayatollah Rouhani
Hospital in Babol between November 2015 and January 2018.
A total of 90 people were studied.

Participants / YaacCTHUKHU
The inclusion criteria were defined as patients who were

suffering from epilepsy at the time of the study, and the
exclusion criteria were defined as age less than 20 years,

pregnancy, heart, liver and kidney disorders, suffering from
cancer, taking supplements containing folate and vitamin
B12 and hyperlipidemia.

The control group (Group 1) consisted of 30 healthy people
without epilepsy and without diagnosis of neurological
disorder. According to the available sampling method and the
inclusion criteria, 30 patients with newly diagnosed epilepsy
who did not take SV (Group 2) and 30 patients with long-
term epilepsy with tonic-colonic seizures under SV treatment
(Group 3) were selected and included in the study.

Healthy people (Group 1) included 12 men and 18 women
with an average age of 36.30+12.80 years. The newly
diagnosed group (Group 2) included 13 men and 17 women
with an average age of 36.76+12.91 years. The group of
patients with long-term epilepsy (Group 3) included 12 men
and 18 women with an average age of 35.56+12.77 years
and an average duration of the disease of 6 months (Table 1).

Ethical aspects / DTU4eCKHe aCIIeKThI

The researchers complied with the requirements of the
Helsinki Declaration of the World Medical Association
(Fortaleza, Brazil, 2013). The study was approved by the
local Ethics Committee (MVUBABOL.REC.1395.179-3570).
The samples were collected with the consciously written
consent of patients.

Methods of plasma analysis / MeToabI
AHAIH32 IIA3MbI

Differences in plasma Hcy, folate and vitamin B12
concentrations in studied patients after 6 months of follow-
up were analyzed. Blood (5 ml) was collected from the veins
of fasting and resting patients, and plasma was isolated.
Standard biochemical kits were used to detect plasma
concentrations of Hey, folate and vitamin B12 according to
the manufacturer's instructions.

Statistical analyses / CTAaTHCTHYECKHI AaHATU3

SPSS Statistics 18 (IBM Inc., USA) was used for all
statistical analyses. Data are presented as mean + standard
deviation. Parameters that were not normally distributed,
including folate, vitamin B12, and Hcy, were log-transformed
before analysis. Comparisons between groups were
performed using analysis of variance (ANQOVA). The Pearson’s
test was used to assess the correlation of the parameters.

Table 1. Descriptive statistics of healthy controls, newly diagnosed epileptic patients and patients with long-standing tonic-clonic

seizures following sodium valproate therapy

Ta6auna 1. OnucareabHast CTaTUCTUKA 3J0POBBIX JILL KOHTPOJIBHOH I'PYIIIIBL, ITAIUEHTOB C BIEPBBIC IUATHOCTUPOBAHHOM
SMUJIETICUEN U GONBHBIX C ITTUTEIBHO MPUCYTCTBYIOMEN SMUIENICUEN C TOHUKO-KJIOHMYECKUMHU NPUCTYIIAMU, TPUHUMAIOIUX

BAJIbITIPOAT HATPUA
Group / 'pynna
Parameter / llapamerp 1 (control) / 2 (without therapy) / 3 (with therapy) /
1 (KOHTpONbHaA) 2 (6e3 Tepanuu) 3 (c repanuei)
(n=30) (n=30) (n=30)

Gender, n (%) / Mon, n (%)

male / My>XCKoii 12 (40.0) 13 (43.3) 12 (40.0)

female / xeHcKui 18 (60.0) 17 (56.7) 18 (60.0)
Age, years / Bospacr, net 36.30+12.8 36.76+12.91 35.56+12.77

https://epilepsia.su
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RESULTS / PE3YJIBTATBI

In Table 2, the comparison of mean plasma concen-
trations of Hcy, folic acid and vitamin B12 of healthy
controls, newly diagnosed patients and long-standing
tonic-clonic seizures epileptic patients after SV therapy is
shown. The plasma folate levels in Group 3 (following SV
treat-ment) were significantly higher than those in Group
2 (without SV treatment) and significantly lower than those
Group 1 (p=0.001). Hcy level in Group 2 was significantly
higher than in Group 3 (following SV treatment) and in the
control group (p=0.001). The level of B12 was also higher
in healthy people than in patients, and while it was reported

higher in Group 2 (without SV therapy) than in Group 3 (with
SV therapy), the difference between the groups was not
significant (p=0.090).

In Table 3 and Figure 1, correlations between mean
plasma concentrations of Hcy, folate, and vitamin B12
in healthy controls, newly diagnosed patients, and long-
standing tonic-clonic seizures epileptic patients who have
undergone SV therapy are demonstrated.

DISCUSSION / OBCYKAEHHE

The current study determined SV impact on plasma
levels of Hcy, folate and vitamin B12 B12 in long-standing

Table 2. Comparsion between mean plasma levels of homocystein, folic acid, and vitamin B12 in healthy controls, newly diagnosed
epileptic patients and patients with long-standing tonic-clonic seizures following treatment with sodium valproate

Ta6mura 2. CpaBHEHUE CPEJTHUX YPOBHEH rOMOITUCTENHA, (DOITUEBOM KUCJIOTH! M BUTAMUHA B12 B 11a3Me KPOBHU Y 3/[0POBBIX
JINL KOIITpOIIbHOIZ I'PYIIIBL, MAITUCHTOB C BIICPBLIC J'[I/IaFIIOCTI/IpOB'J.IIIIOI;I AMUJIECTICUEH U OOTBHBIX C JJIUTECJIBHO HpI/ICYTCTBYIOH[CfI

SHHHCHCHCfI C TOHUKO-KJIOHUYECCKMHU HpI/ICTyHHMI/I, HpI/IIII/IMZ.IOIILI/IX Ba]‘[hl‘[pOﬂT IIanI/IH
Group / I'pynna
Parameter / "apaMETp 1 (conlrol) / 2 (W“hout theraPV) / 3 (W“h theraPV) / p
1 (KOHTpONbHasA) 2 (6e3 Tepanum) 3 (c Tepanueit)
(n=30) (n=30) (n=30)

Homocystein, pmol/l // TomouucTenH, MKMOJb/N 8.20+0.50 11.77+0.76 9.57+0.32 0.001
Folic acid, ng/ml // ®onunesas kucnota, Hr/mi 15.07+0.70 1.70+0.60 4.85+0.65 0.001
Vitamin B12, pg/ml // Butamuu B12, nr/mn 368.65+26.81 330.85+13.30 310.47+12.83 0.090

Table 3. Correlation between mean plasma levels of homocystein, folic acid and vitamin B12 in healthy controls, newly diagnosed
epileptic patients and patients with long-standing tonic-clonic seizures following treatment with sodium valproate

Ta6muna 3. Koppemaius Mex/y CPeJHIMH YPOBHAMU TOMOLIUCTENHA, (DOTMEBOM KUCTOTH! M BUTAMIHA B12 B rutasme KpoBu

Y 3ZI0POBBIX JIUIL KOHTPOJIBLHOH I'PYIIIIBL, AITUEHTOB C BIIEPBBIC AMAIHOCTUPOBAHHOM SMUJIECTICUEH U OOJIBHBIX C JUIUTEIBHO

IPUCYTCTBYIOLIEH SMUIIENICUEH C TOHUMKO-KJIOHUUYECKUMH NIPUCTYIIAMU, IPUHUMAIOIMX BAJIbIIPOAT HATPUS

Homocystein, umol/I // Folic acid, ng/ml // Vitamin B12, pg/ml //
Group / Tpynna Parameter / NMapamerp | [OMOUMCTEMH, MkMONb/N | DoNMEBAsA KUCNIOTA, H/MA Butamun B12, nr/mn
r p r p r p
Homocystein, pmol/l // _ _ ~0.45 0.01 017 036
[omouuncTenH, MKMOnb/n ) ) : :
1 (control) / Folic acid, ng/ml // _045 0.01 B _ 014 044
1 (KOHTpONbHaA) donnesas KUCNoTa, Hr/Mn ) ’ ) )
Vitamin B12, pg/ml //
Butamuu B12, nr/mn 017 0.36 0.14 0.44 B B
Homocystein, pmol/I // _ : ~0.39 0.02 ~051 0.004
[omouuncTenH, MKMOnb/n ’ ’ ’ :
2 (without therapy) / | Folic acid, ng/ml // ~0.39 0.02 B _ 059 0.001
2 (6e3 Tepanuu) donunesas KUCNoTa, Hr/Mn ' ' ) '
Vitamin B12, pg/ml // _0.51 0.004 059 0.001 _ _
Butamun B12, nr/mn ’ ’ ’ ’
Homocystein, pmol/Il // B N 018 033 016 093
[omoumncTenH, MKMOnb/n ’ : ’ ’
3 (with therapy) / Folic acid, ng/ml // 018 033 B _ 0.08 0.64
3 (c Tepanuen) donunesas KUCNoTa, Hr/Mn ' ' ) )
Vitamin B12, pg/ml // 016 093 0.08 0.64 _ _
Butamun B12, nr/mn ’ ’ ’ ’

Note. " Pearson’s correlation.

ITpumeuanue. * Kopperavyus Iupcona.

anunencus n NapokcnamMasibHble COCTOSAHUS
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Figure 1. Correlations between mean plasma concentrations of homocystein (Hcy), folic acid (FA), and vitamin B12: a — in healthy
controls (Group 1); b — in newly diagnosed epileptic patients without therapy (Group 2); ¢ — in patients with long-standing tonic-

clonic seizures following treatment with sodium valproate (Group 3)

Pucynok 1. Koppensanuu Mex/y CPeJHUMHU KOHIEHTpanusamu romorucrenta (Hey), ponunesoit kuciaorsl (PK) n Burammza B12
B ITA3ME KPOBH: @ — Y 37/10POBBIX JIUIL (1-51 TpyTIa); b — y MAIIMEHTOB C BIEPBBIE AUATHOCTHPOBAHHOM SMUIIETICUEN 6€3 TEPATTHH
(2-a rpymnma); ¢ — y GOJIBHBIX C JUINTEIBHO IPUCYTCTBYIOMEN SMWIETICUEN ¢ TOHUKO-KJIOHUYECKUMHU TPUCTYIIAMU, TPUHUMAIOIINX

BAJIBIIPOAT HATPUA (3-4 TPYIIIIA)

tonic-clonic seizures epileptic patients following SV therapy
compared to newly diagnosed epileptic patients and healthy
controls. The main findings were a decrease in folate level,
but Hey levels elevated in patients with long-standing tonic-
clonic seizures epilepsy (Group 3) compared to Groups 1 and
2. Itis likely that SV could effect on the acidic properties of
the digestive tract and the buffering system. These changes
might effect on folate precursor enzymes and reduces folate
absorption. Also, it may affect folate synthesizing pathway.
Considering that vitamin B12 plays a role in the transport
and storage mechanism of folate, by reducing vitamin B12
folate metabolism also fails. Vitamin B12 plays a role as
a cofactor of methyl transferase [9-12].

But the reason for the elevation of Hcy level may be
due to decreased folate levels. Because of the reduction of
folate, the transfer of methyl group from Hcy to methionine
is not done [10]. Folate is an important component in many
biochemical and physiological reactions in the body. The
amount of Hcy might remain high as folate level decreases.
Also, with the reduction of vitamin B12, a disruption of the
methyl group is caused.

On the other hand, elevated serum Hcy may be due to
decreased vitamin B12 and folate, because vitamin B12 and
folate are essential in the conversion of Hey to the metabolite
methionine. This may be the mechanism by which SV
increases serum Hcy levels due to interference with feeding,
absorption and renal excretion. These results indicate that
SV interacts with folate and vitamin B12 metabolism.

Our results indicate that the plasma contents of Hcy,
folic acid and vitamin B12 could be dependent risk factors
for epilepsy, agreeing with previous studies [5, 9]. Current
findings demonstrated lower contents of sera folate and
vitamin B12 contents in newly diagnosed epileptic patients
and long-standing tonic-clonic seizures epileptic patients
treated with SV, which was attributed to direct relationship
between folate and vitamin B12 levels. But our results
demonstrated higher levels of serum Hcy levels in newly
diagnosed epileptic patients, which was attributed to

https://epilepsia.su

inverse relationship between Hcy, folate and vitamin B12
contents.

Anyway, the mechanism underlying the effects of SV
effect on folate and vitamin B12 content remains to be
recognized. Therefore, additional basic and clinical studies
should be managed to verify these results.

The present study demonstrated that taking SV is
meaningfully connected with decreased serum levels of folate
and tendency to decrease vitamin B12. This observation
correlates with the finding of other researchers who had
reported a significant decreased serum levels of vitamins B12
and folate in epileptic patients [5, 13, 14]. Our results agree
with other researchers' reports [6]. But our findings indicate
that receiving SV is meaningfully connected with increased
serum levels of Hcy in epileptic patients. This findings
agrees with most of clinical studies results [13, 15, 16], but
is inconsistent with the findings of other researchers [17].

Study limitations / OrpaHHYEeHUA UCCICTOBAHHS

The study had certain limitations. Our sample size was
small. Besides, we did not analyze plasma concentrations of
other biochemical markers such as lipid profiles, because SV
may cause alterations in these variables. Additionally, we did
not take into account plasma hormone concentrations such
as thyroid hormones.
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CONCLUSION / 3AKJIIOYEHHE

Administration of SV reduces the plasma contents of
folate. It might disrupt the homeostatic level of Hcy and
vitamin B12 and cause irregularity of their plasma contents
in newly diagnosed and long-standing epileptic patients.
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