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Valproic acid is a commonly used antiepileptic drug
for chronic therapy and may have adverse effects on
gastrointestinal, hematologic and nervous system.
Potential mutagenic effects of sodium valproate have
been reported, but this effect of valproic acid has still
not been clarified yet. Comet assay was performed in
peripheral lymphocytes of 24 epileptic adolescent and
adult female treated with valproic acid monotherapy
for at least one year and in a control group including
16 adolescent and adult healthy, drug free females. The
frequencies of comet scores in the valproic acid treated
epileptic patients were significantly higher than that
of the control group (p<0.05) indicating a detectable
chromosome damaging effect of valproic acid
monotherapy on human lymphocytes. No significant
correlation was noted amongst age, drug dose, blood
valproic acid levels, duration of valproic acid therapy
and the comet scores. Although genotoxic effects of
valproic acid was shown by means of sister chroma-
tid exchange and chromosomal aberration assays in
previous  studies, we report here the first demonstra-
tion of genotoxic potential of valproic acid with comet
assay. This data supports the conclusion  that valproic
acid is genotoxic.

Keywords: Valproic acid,  epilepsy,  alkaline comet assay,
genotoxicity
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Genotoxicity Evaluation in Female Patients On
Valproic Acid Monotherapy Using Alkaline Single Cell

Gel Electrophoresis
(Comet Assay)
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Table 1: Individual data (age, duration of treatment, drug dose, drug blood level, grade of DNA damage by comet assay

Subject

Number

Age

(years)

Duration of
treatment

(years)

Dose

mg/kg/day

Blood Level

µg/ml

Grade of damage in 100 cells

Undamaged       Limited              Extensive

 (no migration)   migration          migration

1 16 1 30 55 82 10 8
2 22 3 30 66 88 6 6
3 19 4 50 69 91 4 5
4 21 5 35 61 90 4 6
5 14 3 35 83 90 6 5
6 22 1 30 50 90 5 5
7 26 4 45 60 88 5 7
8 14 7 50 77 87 6 7
9 35 5,5 35 60 90 6 4
10 40 3 30 65 87 6 7
11 20 6,5 50 78 83 9 8
12 16 2 25 60 91 4 5
13 21 2,5 40 52 82 7 11
14 22 3 60 100 88 6 6
15 24 3,5 25 66 90 5 5
16 15 5 30 74 87 5 8
17 29 2,5 35 82 87 6 7
18 17 4 35 70 90 6 4
19 33 3 30 69 82 8 10
20 32 1 30 88 80 9 11
21 26 1,5 30 50 79 9 12
22 20 3 45 97 81 9 10
23 21 3 25 57 82 8 10
24 15 1 20 64 86 5 9

Table 2: Individual data (age, grade of DNA damage by comet scores, chromosomal constitution) of control group

Subject

number

Age

(years)

Grade of damage in 100 cells

Undamaged                      Limited                              Extensive

(no migration)                  migration                            migration

1 17 91 5 4
2 20 91 6 3
3 35 96 4 -
4 28 97 2 1
5 29 93 5 2
6 34 96 3 1
7 27 98 2 -
8 24 92 7 1
9 36 95 4 1
10 24 92 7 1
11 21 93 3 4
12 27 94 5 1
13 22 97 3 -
14 15 100 - -
15 20 97 2 1
16 18 98 2 -
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Group N Mean Std. Deviation Std.Error Mean t p(sig)

Age                                 Patient
                                       Control

24
16

22,5000
24,8125

7,0249
6,4521

1,4346
1,6130

-1,053 0,299

No Migration                 Patient

                                       Control

24

16

86,2917

95,0000

3,8615

2,7809

,7882

,6952

-7,764 ,000

Limited Migration          Patient

                                       Control

24

16

6,4167

3,7500

1,7917

1,9833

,3657

,4958

4,114 ,000

Extensive migration       Patient
                                       Control

24
16

7,3333
1,2500

2,3713
1,3416

,4840
,3354

7,227 ,000

Tablo 3:Statistical comparisons between the grade of DNA damages in control/patient groups

Drug Dose Age Duration of Treatment Drug Blood Level

Pearson
Correlation

p (Sig.)

2-tailed

Pearson
Correlation

p (Sig.)  2-
tailed

Pearson
Correlation

p (Sig.)  2-
tailed

Pearson
Correlation

p
(Sig.)

2-
tailed

No
Migration

,065 ,763 ,056 ,729 ,295 ,161 -,460 ,831

Limited
Migration

,027 ,902 ,037 ,823 -,211 ,322 ,141 ,510

Extensive
Migration

-,127 ,555 -,119 ,466 -,324 ,122 -,013 ,951

Table 4: Statistical comparisons between patient age, valproic acid dose, duration of treatment, valproic acid blood level
and comet
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