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ABSTRACT

Epilepsy is one of the commonest neurological diseases caused by an abnormal electrical discharge of brain neurons.
Carbamazepine (CBZ) is widely used for the treatment of epilepsy. However, despite its use, it is not without effects on
biochemical parameters. This study evaluated the effects of carbamazepine on plasma biochemical parameters in
epileptics. Epileptics (n = 100) with different seizure types and age 18 — 50 years from Out Patient Clinic (OPC) in
Neuropsychiatric Hospital, Abeokuta, Nigeria and sex-matched control (n = 100) from Federal University of
Agriculture, Abeokuta were used. These epileptics were on CBZ for > 6 months. Biochemical parameters such as
Aspartate transaminase (AST), Alanine transaminase (ALT), Alkaline phosphatase (ALP), Lactate dehydrogenase
(LDH) and Gamma Glutamyl Transferase (GGT) were determined in plasma. The results revealed that epilepsy is
common in male than female subjects. By sex, AST, GGT and LDH increased significantly (p<0.05) by 18%, 30% and
2fold in male and 24%, 42% and 1fold in female epileptics compared to their respective controls. By age, GGT
increased significantly (p<0.05) in subjects between 18 — 20years, and 31- 40 years as compared to the control. LDH
activity also increased significantly (p<0.05) between 18 — 20 years in epileptics compared to control. Based on seizure
types, ALT activity increased significantly in male with focal seizure (28. 15 + 5.28 U/L) compared with male
generalized seizure (22.47 £2.1.70 U/L) and unclassified seizure (19.58 £ 3.44 U/L). It is concluded that treatment with

carbamazepine for at least six months causes an alteration in the plasma liver enzymes of epileptic subjects.
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INTRODUCTION characterized by recurrent spontaneous seizures
arising from abnormal and uncontrollable electrical
firings of a group of neurons appearing in the central
nervous system’. Epilepsy occurs in all age groups,
races, social classes, and geographical locations. Itis
connected with a burden of socio-economic,
behavioral, psychiatric, and other medical issues for
both the patient and their close ones '’

Epileptogenesis is the process of structural
modifications leading to seizure activity in a normal

Epilepsy is one of the commonest neurological
diseases. Any of the following conditions
defines it: At least two unprovoked (or reflex)
seizures occurring > 24 h apart, one unprovoked (or
reflex) seizure and a probability of further seizure
similar to the general recurrence risk (at least 60%)
after two unprovoked seizures, occurring over the
next ten years and diagnosis of an epilepsy
syndrome'. It is a multifaceted neurological disease,
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brain’. Several hypotheses have been proposed to
explain the underlying etiopathogenesis of epilepsy,
including neurodegeneration™ °, disturbance of the
brain-blood barrier (BBB)', amygdala
dysregulation, alterations of the glutamatergic
system®, oxidative stress °, hypoxia ', and the
epigenetic modification of DNA "',

There are various means adopted to manage and
probably also cure epilepsy. Drugs used are termed
antiepileptic drug (AEDs). The term antiepileptic is
used synonymously with anticonvulsant to describe
drugs that are used to treat “epilepsy” (which does
not necessarily cause convulsions) as well as “non-
epileptic” convulsive disorders . Existing anti-
epileptic drugs provide adequate seizure control in
about two-thirds of patients, they exhibit similar
pharmacokinetic properties including those with
diverse structural and chemical properties because
most have been selected for oral activity and all must
enter the central nervous system.

Carbamazepine is an antiepileptic drug, chemically
related to the Tricyclic Antidepressants. It is an
iminostilbene -derivative with a carbamyl moiety at
the 5th position of the molecule. "*. CBZ is used for
the treatment of epilepsy and non-epileptic seizures
(e.g in multiple sclerosis, withdrawal of addictive
drugs), for the treatment of certain pain conditions
(e.g nerve pain due to trigeminal neuralgia or
diabetic neuropathy) and for the treatment of certain
mental illnesses (e.g, preventing manic phases in
bipolar disorders) "°. Its main function is reduction of
sustained repetitive firing in neurons by blocking
voltage-gated sodium channels . The metabolism
pathway of CBZ includes oxidation, deamination,
hydroxylation, and esterification with glucuronic
acid. The liver enzyme CYP,,, 3A4 is the main
enzyme that metabolizes it to its active metabolite
carbamazepine-10,11-epoxide, which is further
metabolized by the enzyme epoxide hydrolase.
Along with Carbamazepine-10,11-epoxide, further
10,11
Dihydroxycarbamazepine, Carbamazepine 2,3-

identified metabolites are:

epoxide, 2 Hydroxycarbamazepine, 2
Hydroxyiminostibene, Carbamazepine-
iminoquinon, 3-Hydroxycarbamazepine, 2,3-
Dihydroxycarbamazepine and Carbamazepine-O-
quinone. " This epoxide metabolite is thought to

contribute to central nervous system toxicity and
other untoward adverse effects. In addition, with
chronic use, CBZ can induce its own metabolism
(autoinduction), and it is a potent inducer of several
ofthe cytochrome (CYP) P450 enzymes and uridine
- glucuronyl transferases (UGT). '™'* CBZ exerts its
therapeutic effects through the inhibition of brain
neuronal activities, used for the treatment of seizure
disorders and trigeminal and other neuralgias "
Severe liver failure is much less common in
individuals using the drug, but has been reported
with CBZ therapy ™.

MATERIALSAND METHOD
Study setting

The study was carried at Neuropsychiatric Hospital
Aro, Abeokuta Along Lagos - Abeokuta
Expressway. The study was conducted within the
space of four months (May — August, 2017).

Chemicals

All chemicals and reagents were of analytical grade.
Reagent Diagnostic Kits used for the determination
of Aspartate Transaminase (AST), Alanine
Transaminase (ALT), Alkaline Phosphatase (ALP),
Lactate dehydrogenase (LDH) and Gamma
Glutamyl Transferase (GGT) were obtained from
Linear Chemicals (Cromatest), Montgat, Barcelona,
Spain, Teco Diagnostics, California, U.S.A and
Cypress Diagnostics, Langdorp, Belgium.

Subjects

One hundred (100) chronic epileptic patients (male
= 64 and female = 36) with different seizure types
(focal, generalized and unclassified) were included
in this present study. The patients must have been on
carbamazepine for at least 6 months. Epileptic
patients were randomly recruited from the out -
patient epilepsy clinic, Neuropsychiatric Hospital,
Aro, Abeokuta, Ogun State, Nigeria. One hundred
(100) normal healthy (age - and sex - matched)
volunteers served as a control group. This study was
accepted by the Ethical committee Department of
Biochemistry, Federal University of Agriculture,
Abeokuta Ogun State Nigeria. A consent form which
contains comprehensive information on the study
was given to each patient and all subjects gave their
written consent to participate this study.
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Study criteria
Inclusion criteria

1. All patients who participated in the study were
diagnosed epileptic

2. Both sexes were involved ranging from 18 to 50
years of age

3. Patients had no other health problems or
metabolic diseases,

4. All patients underwent electroencephalography
(EEQ) for a definitive diagnosis and must have
been on carbamazepine for at least six months.

Exclusion criteria
1. Patients who were less than eighteen years,
2. Patients who were alcoholic,

3. Patients who had other chronic diseases as
kidney, liver, heart or endocrine diseases

4. Patients who were receiving any drug that could
alter lipid profile or liver function.

Pre - clinical assessment

Subjects included in this study were subjected to
careful history taking, general and neurological
examination “according to standardized
neurological sheet” including the name, tribe, age,
gender, weight of each epileptic patient, the
duration of illness and therapy and type of
seizure.

Blood sample collection

Subjects under this study were advised to fast
overnight (12 hours) and sample was collected in
fasting condition. Blood samples (10.0 ml) were
collected between 08:00 am and 12.00 noon on
each clinic day from the vein of the epileptic
subjects and control. Blood samples were
separated into plasma and erythrocytes by
centrifuging the whole blood at 4000 rpm for 10
minutes. The plasma was then removed and
stored in Eppendorf tubes for further analyses.

Serum Biochemical Examination

Alkaline Phosphatase (ALP) Activity,
Phenolphthalein monophosphate method for the in
vitro determination of alkaline phosphatase in
plasma using Labkit (LBK) test kit. Alanine
Aminotransaminase (ALT) activity was determined

by the Reitman-Frankel *' colorimetric method
Persijn and van der Slik” for invitro determination
of GPT ALT in plasma using Randox test kit.
Alanine aminotransaminase also called glutamic-
pyruvate transaminase (GPT) catalyses the transfer
of a-amino group from alanine to a-ketoglutarate
with the release of pyruvate and glutamate.
Aspartate Aminotransaminase (AST) activity was
determined by the Reitman-Frankel colorimetric
method *' for invitro determination of AST in plasma
using Randox test kit. AST was measured by
monitoring the concentration of oxaloacetate
hydrazone formed with 2,4-dinitrophenylhydrazine
which is proportional to its concentration at 505nm.

Statistical analyses

Values were expressed as mean + standard error
mean deviation (SEM). The level of homogeneity
among the results of groups was tested using
analysis of variance (ANOVA) and p < 0.05 was
considered significant. Where heterogeneity
occurred, the groups were separated using Duncan
and Tukey's Multiple Range Test (DMRT). All
analyses were done using Statistical Package for
Social Sciences (SPSS) version 17

RESULTS

Effects of carbamazepine on plasma liver of
epileptics based on gender

From the resultin table 1, there was a significant (p <
0.05) increase in the activity of AST, LDH and GGT
of both male and female epileptics when compared
with their respective control. The changes in the
activity of AST in male epileptics was not
significantly (p > 0.05) different from the female
epileptics. There was no significant (p > 0.05)
difference in the activity of ALP in both male and
female epileptics when compared with their control

Effects of carbamazepine on plasma liver of
epileptics based on age

Table 2.0 results showed that there were no
significant (p > 0.05) differences in the activity of
AST, ALT and ALP in all the age groups when
compared with their respective control. There was a
significant (p <0.05) increase in the activity of LDH
in age group 18 — 20 in epileptics when compared
with the control. GGT activity increase significantly
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(p <0.05) across all the age groups when compared <0.05) difference in the activity of ALT in male
with the control.

Effects of carbamazepine on plasma liver

epileptics based on seizure types

Classifying the epileptics based on their seizure
types, results showed that there was a significant (p

epileptics with focal seizure when compared with
the female epileptics with the same seizure type.
There was no significant (p > 0.05) difference in the
activities of AST, ALP, LDH and GGT in all the
seizure group (Table 3).

Table 1: Effects of Carbamazepine on liver markers of epileptic subjects based on gender

AST

ALT

ALP

LDH

GGT

Control male

(n =50)
42.15+1.51°

26.33+1.63°
36.00+1.02?

149.05+6.272

2.22+0.102

Epileptic male

(n=64)
50.10+2.08%

20.08+0.972
34.12+1.34°

193.68+9.38°

7.41£0.42°

Control female Epileptic female

(n = 55) (n=36)
45.32+1.65%® 56.03+3.27¢
25.33+1.31b 22.91+1.57"
32.60+1.12° 32.61+1.82"

135.93+3.112 193.09+11.03"

2.18+0.88% 6.15+0.47°

Table 2: Effects of Carbamazepine on liver markers of epileptic subjects based on age

Age AST ALT ALP LDH GGT
Control 47.53+£1.99° 22.26+1.36° 34.10+1.18° 140.56+5.03° 2.3140.11°
18-20 years (n=49)
Epileptic 48.54+4.73% 19.934£2.63* 35.19£2.86°  225.6+2.00° 6.3440.45°
(m=11)
Control 41.46+1.39° 24.74+1.70°* 35.12+1.27° 141.7844.55° 2.08+0.83*
21-30 (n=56)
years ab
Epileptic 51.55£2.99* 22.03+£1.93* 34.37+£2.05°  163.76+7.22 1.95+0.17*
(n=30)
Control 37.83+£7.39* 19.32+£3.31° 35.13+1.62° 165.70+14.70°  1.9540.17*
31-40 (n =5)
years
Epileptic 43.90+2.47* 22.15+1.57* 31.62+1.54* 177.68+12.50°  7.62+0.63°
(n=27)
Control 45.22+7.48" 28.30+12.97* 37.01+£0.86" 141.79+0.00* 1.86+0.46*
41-50 (n=3)
years
Epileptic 41.454+9.68" 20.11£2.27* 29.02+2.42* 181.44424.30°  4.95+0.91*
(n=196)

West J Med & Biomed Sci | Vol. 7 No. 1. Issue 21| 2026

For Reprint Contact: submit.wimbs@gmail.com.ng



| Pg 36 Ogunbodede AD, Akamo AJ. Thomas FC, Tulabi OA, Ugbaja RN, Akinloye DI, Emaleku S4, Sobowale TM, Ojo OP, Okere DU, Okesola M4, Adebustyi T 4

Table 3: Effects of Carbamazepine on liver markers of epileptic subjects based on seizure types

Focal Seizure Generalized Seizure Unclassified Seizure

Male Female Male Female Male Female

(n=11) (n=6) (n=31) (n=23) (n=24) m="7)
AST  53.57+4.94* 59.67+9.88 47.16+3.11° 55.29+4.33% 51.51+£3.73¢2 61.44+7.20°
ALT 20.47+2.14% 28.51+£5.28° 21.44+1.50% 22.47+1.70% 18.69+1.74% 19.58+3.26'

ALP  36.15:3.82°  40.36+5.50°  34.824242°  30.66+1.62°  32.99+1.62° 27 8743.44°

LDH 2257542239  171.63£10.29° 172.64+12.82"  196.93+15.13*  208.25+17.82° 199.44+27.88

GGT 7.01£0.61 5.20+1.09* 7.06+£0.57* 5.91+0.39% 7.64.0.812 7.62+1.86°
DISCUSSION increase in GGT, a 2fold increase was noticed in

The primary organ of drug metabolism and
elimination, including anti-epileptic drugs
(AEDs) is the liver and it is subjected to drug-
induced toxicity from mild and transient
elevations of the hepatic enzymes to fatal hepatic
failure. CBZ has been evaluated to be potent
enzyme inducers and induce cytochrome P450
system “***. The hepatotoxicity caused by
carbamazepine may either be as a result of the
production of reactive active metabolites
(carbamazepine-10,11-epoxide), immune-
allergic reactions or obstruction in bile flow,
cholestasis *. Results from this study show an
elevation of AST in male epileptic subjects
(50.10 = 2.08 U/L) compared to the control
(42.15 £ 1.51 U/L). Female epileptic subjects
also experienced elevation (56.03 £3.27 U/L) in
AST level when compared with the control
(45.32 £ 1.65 U/L). This finding agrees with the
report of Mathew et al., (2016) ** and Maghoub et
al. *’ who reported a significant increase in AST
level (P < 0.001) of 96 % in epileptic subjects.
Serum levels of GGT is determined by several
factors: alcohol intake, body fat content, plasma
lipid/lipoproteins, glucose levels, and various
medications. GGT is cleared from the plasma by
liver uptake. It is well-known that administration
of carbamazepine may cause the elevation of
serum levels of AST, ALT, and GGT in adults.
Present investigation witnessed a significant

West J Med & Biomed Sci | Vol. 7 No. 1. Issue 21| 2026

male epileptics, while a 1.8-fold increase was
observed in female epileptics. It has been
established that most patients on CBZ therapy
will develop mild-to-moderate elevations in
GGT level that are likely indicative of hepatic
enzyme induction as opposed to liver injury”**.
However, a marked increase in aminotransferase
(> 5-fold increase) occurs less frequently and is
indicative of hepatotoxicity or an alternative type
of liverinjury *'.

LDH shows in a significant increase in all the
groups. The increase was more significant in the
age specific group where epileptic subjects within
the age range (18-20) experience a mark elevation
(225.63 £+ 28.00 U/L) when compared with the
control (140.56 + 5.03 U/L). Aliyu et al. (2013) *
reported an increase in LDH in CBZ polytherapy
which was in accordance with the findings of this
research. ALT and ALP remained unchanged in
all the groups.

In contrast to this present study was the report of
Ahmed et al. (2006) * who conducted a study on
“anti-epileptic drugs and liver disease” to assess
liver functions and hepatotoxicity during anti-
epileptic drug therapy. A few weeks to a month's
therapy with carbamazepine, there was a modest
elevation of ALT and ALP. In the research of
Amhimmid er al. (2024)™ an increase in AST,
GGT, and LDH was observed in the research.
Anti-epileptic drugs such as CBZ, PHT and VPA
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are commonly associated with mild elevations of
liver enzymes. These elevations are usually
transitory or dose-related and do not appear to be
associated with hepatocellular injury *. This
agrees with the findings from this research.
Various researchers have related the elevation of
liver enzyme levels either to the induction property
of hepatic enzymes of some AEDs as CBZ and
PHT, or to the high doses used of AEDs during
their study. Inaddition, some of the patients might
receive their treatment for a long period, since this
study included patients who received their
treatment for at least 6 months. The results could
also be affected by the age of participants, as this
study included both adults, and perhaps some of
them had liver dysfunction or other metabolic
diseases. Naithani er al. (2010) * conducted a
comparative study that had similar results to ours.
They correlated serum concentration of CBZ, PHT
and PB with liver enzymes in epileptic patients as
monotherapy or combination therapy of two or
three of the aforementioned AEDs. Their study
included 123 epileptic patients and 60 healthy
controls. In the CBZ-treated group, their results
showed a significant positive correlation between
serum CBZ concentrations and serum levels of
AST and ALT (Naithani e al.,, 2010) *. This dose
related hepatic injury caused by CBZ was not
observed in this present research. This could
account for the probably polytherapy medication
as observed in some subjects. Epileptic subjects
whose medication has been exhausted might
decide to use any available similar medication
when in danger of seizure, this will alter the plasma
carbamazepine level in the subjects, thereby
resulting in variation. Bjornson, (2008) " observed
in his report that during the first 6 months of
subject on carbamazepine, the biomarkers
increase significantly when compared with the
control which could be termed to be an hepatic
injury but with time, the plasma level or
concentration of AEDs (CBZ) tends to normalize
and hence this was concluded to be an adaptation
of the subjects to the drug. This correlates with the
findings of this study as the subjects recruited for
the research had been on CBZ for at least 6 months;
this means that some of the subjects recruited
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might have been on CBZ therapy for more than a
year. This could be a major factor with respect to
the un- alter level of ALT, ALP. Variations in these
results can also be attributed to other factors, such
as the age of the subjects, history of metabolic
disorder, error in CBZ metabolism, unknown
polytherapy lifestyle of the subjects, infections,
and several underlying diseases, which may
contribute to this variation. Increase in ALP has
been linked to bone malformation and in this
present study there was no increase in the
activities of ALP in both epileptic subject and the
control. In contrast to this report was the findings
of Merete, (2005) * in which increase in ALP
activity was observed in epileptic subjects on CBZ
therapy.

CONCLUSION

This study which investigated the effects
of carbamazepine on liver biomarkers,
shows an increase in AST, GGT and LDH
which did not result to hepatocellular
damage but might be caused by the drug
(CBZ) due to the auto induction of the
CBZ metabolism enzymes. LDH was
found to increase in all the groups. LDH
has multiple biomarkers specificity for
heart, muscle, therefore the increase in the
activity as seen in the epileptic subjects
especially in subjects with age ranges
between 18 - 20 years might be associated
with cardiac malfunction considering the
agerange.

RECOMMENDATION

From the studies, anti- epileptic drug
(carbamazepine) does not induce hepatocellular
injury in epileptics. Further studies should be
carried in which the liver markers of the epileptic
subject should be measured before treatment with
carbamazepine.

Conflict of Interest

The authors declared no potential conflict of
interest with respect to the research, authorship or
publications of this article. We received no
financial support for the research and /or
publication.

For Reprint Contact: submit.wimbs@gmail.com.ng



Pg 38

Ogunbodede AD. Akamo AJ. Thomas FC, Talabi OA, Ugbaja RN. Akinloye DI, Emaleku S4, Sobowale TM. Ojo OP. Okere DU. Okesola MA, Adebusuyi T 4

REFERENCES

1. Fisher RS, Acevedo C, Arzimanoglou A,
Bogacz A, Cross JH, Elger CE, Engel Jr J,
Forsgren L, French JA, Glynn M, Hesdorffer
DC. ILAE official report: a practical clinical
definition of epilepsy. Epilepsia. 2014
Apr;55(4):475-82.

2. Laxer KD, Trinka E, Hirsch LJ, Cendes F,
Langfitt J, Delanty N, Resnick T, Benbadis SR.
The consequences of refractory epilepsy and its
treatment. Epilepsy & behavior. 2014 Aug
1;37:59-70.

3. Guerreiro CA. Epilepsy: Is there hope?. Indian
Journal of Medical Research. 2016 Nov
1;144(5):657-60.

4. Sloviter RS, Bumanglag AV. Defining
“epileptogenesis” and identifying
“antiepileptogenic targets” in animal models of
acquired temporal lobe epilepsy is not as
simple as it might seem. Neuropharmacology.
2013 Jun 1;69:3-15.

5. Pitkdnen A, Lukasiuk K. Molecular and cellular
basis of epileptogenesis in symptomatic
epilepsy. Epilepsy & behavior. 2009 Jan
1;14(1):16-25.

6. Reddy DS. Neuroendocrine aspects of
catamenial epilepsy. Hormones and behavior.
2013 Feb 1;63(2):254-66.

7. Bar-Klein G, Lublinsky S, Kamintsky L,
Noyman I, Veksler R, Dalipaj H, Senatorov Jr
VV, Swissa E, Rosenbach D, Elazary N,
Milikovsky DZ. Imaging blood—brain barrier
dysfunction as a biomarker for epileptogenesis.
Brain. 2017 Jun 1;140(6):1692-705.

8. Aroniadou-Anderjaska V, Fritsch B, Qashu F,
Braga MF. Pathology and pathophysiology of
the amygdala in epileptogenesis and epilepsy.
Epilepsy research. 2008 Feb 1;78(2-3):102-16.

9. Ashrafi MR, Shams S, Nouri M, Mohseni M,
Shabanian R, Yekaninejad MS, Chegini N,
Khodadad A, Safaralizadeh R. A probable
causative factor for an old problem: selenium
and glutathione peroxidase appear to play
important roles in epilepsy pathogenesis.
Epilepsia. 2007 Sep;48(9):1750-5.

West J Med & Biomed Sci | Vol. 7 No. 1. Issue 21| 2026

10. Loscher W, Brandt C. Prevention or
modification of epileptogenesis after brain
insults: experimental approaches and
translational research. Pharmacological
reviews. 2010 Dec 1;62(4):668-700.

11. Hauser WA, Annegers JF, Kurland LT.
Incidence of epilepsy and unprovoked seizures
in Rochester, Minnesota: 1935-1984.
Epilepsia. 1993 May;34(3):453-8.

12. Ambali S. Heamatobiochemical Alterations
Induced by Carbamazepine and Phenytoin:
Mini Review. Biochemistry & Pharmacology:
OpenAccess. 2016 Jan 1.

13. Porter RJ, Meldrum BS. Antiseizure drugs.
Basic and clinical pharmacology.
2001;2018:413-23.

14. Zehnder J, Katzung SM, Trevor A. Basic and
clinical pharmacology. McGraw-Hill Medical,
New York; 2009.

15. Schwarz A, Strakos C, Weihrich R. A brief
review on carbamazepine: history,
pharmacological properties and environmental
impact. 2021

16. Miiller P, Draguhn A, Egorov AV. Persistent
sodium currents in neurons: potential
mechanisms and pharmacological blockers.
Pfliigers Archiv-European Journal of
Physiology. 2024 Oct;476(10):1445-73.

17. Patsalos PN, Froscher W, Pisani F, Van Rijn
CM. The importance of drug interactions in
epilepsy therapy. Epilepsia. 2002
Apr;43(4):365-85.

18. Zaccara G, Perucca E. Interactions between
antiepileptic drugs, and between antiepileptic
drugs and other drugs. Epileptic Disorders.
2014 Dec;16(4):409-31.

19. Salawu F, Danburam A. Hyponatraemia
during low-dose carbamazepine therapy.
Annals of African Medicine. 2007;6(4).

20. Swann AC. Major system toxicities and side
effects of anticonvulsants. Journal of Clinical
Psychiatry. 2001 Jan 1;62(14):16-21.

21. Reitman S, Frankel S. A colorimetric method
for the determination of serum glutamic

For Reprint Contact: submit.wimbs@gmail.com.ng



Pg 39

QOgunbodede AD, Akamo AJ, Thomas FC, Tulabi 04, Ugbaja RN, Akinloye DI, Emaleku S4, Sobowale TM, Ojo OP, Okere DU, Okesola MA, Adebusuyi T 4

oxalacetic and glutamic pyruvic transaminases.
American journal of clinical pathology. 1957
Jul 1;28(1):56-63.

22. Persijn JP, van der Slik W. More on serum
enzymes in cancer patients. Clinical Chemistry.
1978 Apr 1;24(4):727-8.

23. Mintzer S, Skidmore CT, Abidin CJ, Morales
MC, Chervoneva I, Capuzzi DM, Sperling MR.
Effects of antiepileptic drugs on lipids,
homocysteine, and C-reactive protein. Annals
ofneurology. 2009 Apr;65(4):448-56.

24. Mintzer S. Metabolic consequences of
antiepileptic drugs. Current opinion in
neurology. 2010 Apr 1;23(2):164-9.

25. Bhosale UA, Loharkar NR, Yegnanarayan R,
Quraishi N. Study of effects of antiepileptic
therapy on various biochemical and
hematological parameters patients suffering of
epilepsy. Int J Basic Clin Pharmacol. 2014
Jan;3(1):79-85.

26. Mathew G, Lincy J, Preethi CJ. Areview article
on assessing the effect of antiepileptics and
statins on liver enzymes in epileptic patients.
The Pharma Innovation. 2016 Mar 1;5(3, Part
A):11.

27. Mahgoub A, Abdoun M, Azam S, Babiker R.
Effect of Carbamazepine and Sodium
Valproate on Liver Enzymes of Epileptic
Children. Dr. Sulaiman Al Habib Medical
Journal. 2020 Sep;2(3):123-7.

28. Hadzagic-Catibusic F, Hasanbegovic E,
Melunovic M, Zubcevic S, Uzicanin S. Effects
of carbamazepine and valproate on serum
aspartate aminotransferase, alanine
aminotransferase and

gamma—Glutamyltransferase in children.

MedArch.2017;71(4):239-242.

29. Yoshimura Y, Hara K, Akaza M, Ohta K, Sumi
Y, Inaji M, et al. Effects of antiepileptic
monotherapy on hematological and
biochemical parameters. Epilepsy Seizure.
2019;11: 1-13.

30. Cho EJ, Jeong SM, Chung GE, Yoo JJ, Cho Y,
Lee K, et al. Gamma-glutamyl transferase and
risk of all-cause and disease-specific mortality:

West J Med & Biomed Sci | Vol. 7 No. 1. Issue 21| 2026

a nationwide cohort study. Sci Rep. 2023;
13(1):1751.

31. Serdaroglu F, Koca T, Dereci S, Akcam M. The
etiology of hypertransaminasemia in Turkish
children. Bosnian Journal of basic medical
sciences. 2016 May;16(2):151.

32. Aliyu H, Ayo JO, Ambali SF, Zezi AU. Effects
of administration of carbamazepine and/or
phenytoin on serum biochemical parameters in
Wistar rats. African Journal of Pharmacy and
Pharmacology. 2013;7(23):1585-91.

33. Ahmed SN, Siddiqi ZA. Antiepileptic drugs
and liver disease. Seizure. 2006 Apr
1;15(3):156-64.

34, Amhimmid FA, Alfazzani FS, Alzechawi SM,
Bashoon SS. Biochemical side effect of
antiepileptic drugs on liver enzymes, lipid
profile and haematological profile in epileptic
pediatric patients. Scholars Journal of Applied
Medical Sciences. 2024 Aug;8:935-42.

35. Hussein RR, Soliman RH, Ali AM, Tawfeik
MH, Abdelrahim ME. Effect of antiepileptic
drugs on liver enzymes. Beni-Suef University
Journal of Basic and Applied Sciences. 2013
Mar 1;2(1):14-9.

36. Naithani M, Chopra S, Somani BL, Singh RK.
Studies on adverse metabolic effects of
antiepileptics and their correlation with blood
components. Current Neurobiology.
2010;1(2):117-20.

37. Bjornsson E. Hepatotoxicity associated with
antiepileptic drugs. Acta Neurologica
Scandinavica. 2008 Nov;118(5):281-90.

38. Merete A, Brechan L, Taub@ll E, Jemtland R,
Godang K, Bollerslev J, Gjer-stad L. The effect
of chronic carbamazepine treatment in
postmenopausal women. Epilepsia.
2005;46:167-92.

For Reprint Contact: submit.wimbs@gmail.com.ng



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

