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Mechanism of Levetiracetam Monotherapy on Neurotransmitters in the Brain Regions of Migraine
Patients

QIU Chenfeng, WU Weilin, FENG Xuewen, WANG Linlin(Department of Neurology, The First People’s Hospital of
Wenling, Taizhou 317500, China)

ABSTRACT: OBJECTIVE To investigate the mechanism of levetiracetam monotherapy on neurotransmitters in the brain
regions of migraine patients. METHODS A total of 157 migraine patients in the First People’s Hospital of Wenling from June
2017 to December 2019 were enrolled. Patients were divided into two groups by random number methods: sodium valproate
group(n=64) and levetiracetam group(n=93), sodium valproate and levetiracetam were given orally. The frequency, duration and
degree of migraine attack, Migraine Disability Assessment(MIDAS) Questionnaire scores, serum 5-hydroxytryptamine(5-HT),
dopamine(DA) and norepinephrine(NE) levels were compared between groups. The healthy people with age +3 years who passed
the physical examination in the hospital during the same period were selected as the control group. The contents of
y-aminobutyric acid(GABA) in anterior cingulate gyrus and posterior cingulate gyrus were measured by Magnetic Resonance
Spectroscopy. RESULTS Compared with before treatment, the frequency of migraine attack, duration and visual analogue
scale(VAS) score of the two groups were significantly reduced after 1, 2 and 3 months of treatment, and the effect of
levetiracetam group was better than that of sodium valproate group(P<0.05). Compared with before treatment, MIDAS scores of
the two groups were significantly lower after 3 months of treatment, and the effect of levetiracetam group was better than that of
sodium valproate group(P<0.05). Compared with the control group, the levels of GABA in the anterior cingulate gyrus and
posterior cingulate gyrus of the two groups were significantly increased before treatment, and the levels of GABA in the anterior
cingulate gyrus and posterior cingulate gyrus of the sodium valproate group were significantly increased 3 months after treatment
(P<0.05). Compared with before treatment, the content of GABA in cingulate gyrus and posterior cingulate gyrus of sodium
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valproate group was significantly increased after 3 months of treatment, while the content of GABA in cingulate gyrus of
levetiracetam group was significantly decreased(P<0.05). The content of GABA in anterior cingulate gyrus and posterior

cingulate gyrus of levetiracetam group was significantly lower than that of sodium valproate group(P<0.05). Compared with
before treatment, the serum levels of 5-HT, DA and NE in the two groups were significantly increased after 1 month, 2 months
and 3 months of treatment, and the effect of levetiracetam group was better than that of sodium valproate group(P<0.05).
CONCLUSION Compared with traditional antiepileptic drugs, levetiracetam is effective in treating migraines. The mechanism
may not be related to GABA content increase in brain but the increase in secretion of serum y-amine neurotransmitters, but

GABA may be an indicator to predict the efficacy of levetiracetam in treating migraines.
KEYWORDS: levetiracetam; sodium valproate; migraine; y-aminobutyric acid; monoamine neurotransmitter
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Tab. 1 Comparison of the frequency, duration and pain
degree of migraine before and after treatment between the
two groups(X £ § )

215 B RAESEAR- A RNV VAS TE53/57
IRITHT 9.35+1.34 27.45+436  7.42+1.54
e L WIT1IAH 7.63x1.210 18.3243.64)  6.23+1.45)
(=64)  gayro AR 54761020 121242570 4.56+132D
WIF3AH 4.65+0.86Y 8.24+1.89)  4.11x1.28"
IRYTHT 9.32+1.36 27.38+4.45  7.38%1.57
Jezgpin T LA TI3£LI8) 13.1443.561) 4.56+1.4209
H=93) szppa A0 483107 1013225202 3.1241.361)
BIT3NH 342407892 6.24+1.94Y2 25412302

e HIRYTATIER, VP<0.05; STARRIALL LE, 2P<0.05,
Note: Compared with before treatment, "P<0.05; compared with sodium
valproate group, ?P<0.05.

2.2 2 HEBFIBITHIG MIDAS PF4r HL

JATTTT 2 41 B2 % MIDAS 143 2% 3 811
SN 5iRIrariiis, 2 dEERT 3 A
MIDAS P53 B E R, HZE P VE AR T
N IR EN2H (P<0.05), 455013 2,

F2 24 EF BT JE MIDAS iF4 hi(X £5)
Tab. 2 Comparison of the scores of MIDAS between the
two groups(X 5 )

2151 Bk IRIT T AT 3 H
R A 64 60.14+5.45 39.4342.55D
JELHivEIA 93 59.40+5.73 32.12+2.30D2

e HIRYTATIER, VP<0.05; STANRRIAL LE, 2P<0.05,
Note: Compared with before treatment, P<0.05; compared with sodium
valproate group, 2P<0.05.

2.3 i GABA &R
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Tab. 3 Comparison of GABA content in brain between
groups(X £ 5)

45 i Ji) Eitki ] JEdna
IR B 2H JRITHT 0.12£0.01 0.09+0.013
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(#=93) WIT3AH 0.12£0.049  0.0740.019
X} BR2H (n=26) 0.08+0.01 0.07+0.01

E: ST, VP<0.05; SAIRRIAH ILEL, 2P<0.05; XTI
HILH, HP<0.05,

Note: Compared with before treatment, VP<0.05; compared with sodium
valproate group, 2P<0.05; compared with the control group, ¥P<0.05.
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Tab. 4 Comparison of serum monoamine neurotransmitters
between the two groups before and after treatment( X 5 )

pgL!
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VRIT 3 N H 489.39+44.42192) 324.52+32.5412) 125.36+15.2412)

TE: SIRITATILEL, DP<0.05; SRR LLE, 2P<0.05,
Note: Compared with before treatment, VP<0.05; compared with sodium
valproate group, ?P<0.05.
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