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Description

Anticonvulsants, also known as Anti-Epileptic
Drugs (AEDs), are a class of medications designed
to control and prevent seizures in individuals suf-
fering from epilepsy and other seizure disorders.
Seizures are disruptive electrical activities in the
brain that can lead to various physical and cog-
nitive disturbances. The development and wide-
spread use of anticonvulsants have revolutionized
the management of epilepsy, improving the quality
of life for millions worldwide. This article discuss-
es about the history, mechanisms of action, and the
importance of anticonvulsants in the treatment of
seizures [1].

History of anticonvulsants

The history of anticonvulsants dates back to the
late 19th century when bromides were first used to
control seizures. However, these early medications
had severe side effects, limiting their long-term
use. It was not until the mid-20th century that the
first-generation anticonvulsants, such as phenytoin
and carbamazepine, were introduced. These drugs
were more effective and better tolerated, leading to
a significant improvement in seizure management.
[2-4]

Mechanisms of action

Anticonvulsants act on various molecular targets
in the brain to stabilize neural activity and prevent
excessive electrical discharge. The precise mecha-
nisms of individual drugs may vary, but their pri-
mary actions can be classified into several catego-
ries:

Sodium channel blockers: Drugs like phenytoin,
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carbamazepine, and lamotrigine work by block-
ing voltage-gated sodium channels, preventing the
spread of abnormal electrical impulses in the brain.

GABA enhancers: Gamma-Amino-Butyric Acid
(GABA) is a neurotransmitter that inhibits brain
activity. Drugs such as benzodiazepines and valpro-
ic acid enhance GABA's effects, reducing excessive
electrical firing.

Calcium channel blockers: Ethosuximide and val-
proic acid act on calcium channels, reducing the
influx of calcium into neurons and suppressing ab-
normal electrical activity.

Glutamate antagonists: Some anticonvulsants,
like topiramate, target glutamate receptors, which
are excitatory neurotransmitters. By reducing the
effect of glutamate, they inhibit seizure propaga-
tion [5].

Importance in the treatment of seizures:

Seizure control: The primary goal of anticonvul-
sant therapy is to achieve seizure control. By reduc-
ing the frequency and intensity of seizures, these
medications help individuals with epilepsy lead
more stable and independent lives.

Epilepsy management: Anticonvulsants play a
crucial role in the long-term management of epilep-
sy. In many cases, they allow patients to maintain
seizure freedom and reduce the risk of seizure-re-
lated injuries and accidents.

Prevention of status epilepticus: Status epilepti-
cus is a life-threatening condition characterized by
continuous, prolonged seizures. Anticonvulsants
are used in emergency settings to halt ongoing sei-
zures and prevent the development of status epi-
lepticus.
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Improved quality of life: By controlling seizures,
anticonvulsants can improve an individual’s overall
quality of life. They can minimize the disruptions
caused by seizures, such as impairments in cogni-
tion, mood disturbances, and limitations in daily
activities.

Challenges and considerations

Despite their significant benefits, anticonvulsant
therapy also comes with challenges and consider-
ations:

Side effects: Anticonvulsants may cause side ef-
fects ranging from mild to severe, including diz-
ziness, fatigue, gastrointestinal disturbances, and
mood changes. Finding the right medication and
dosage for each patient is a delicate balancing act.
[6,7]

Individual variability: The response to anticon-
vulsants varies among individuals, making the se-
lection of the most suitable drug a complex process.
Some patients may require monotherapy, while
others may need a combination of drugs.

Drug interactions: Anticonvulsants can interact
with other medications, potentially reducing their
efficacy or causing adverse effects. Healthcare pro-
viders must carefully manage drug combinations to
avoid potential complications.

Anticonvulsants have revolutionized the treatment
of seizures and epilepsy, providing hope and relief
to millions of individuals worldwide. With their di-
verse mechanisms of action, these medications ef-
fectively control abnormal electrical activity in the
brain and significantly improve the quality of life
for those living with seizure disorders. However,
careful consideration of individual variability and
potential side effects is essential in selecting the
most appropriate treatment. As research advances,
the development of newer, more targeted anticon-
vulsants continues, promising further improve-

ments in seizure management and ultimately en-
hancing the lives of those affected by epilepsy [8].

References

[1] Knights KM, Mangoni AA, Miners ]JO. Defining
the COX inhibitor selectivity of NSAIDs: Impli-
cations for understanding toxicity. Expert Rev
Clin Pharmacol 2010;3(6):769-776.

[2] Merry AF, Gibbs RD, Edwards ], Ting GS, Framp-
ton C, Davies E, et al. Combined acetaminophen
and ibuprofen for pain relief after oral surgery
in adults: A randomized controlled trial. Br ]
Anaesth 2010;104(1):80-88.

[3] Trelle S, Reichenbach S, Wandel S, Hildebrand
P, Tschannen B, Villiger PM, et al. Cardiovascu-
lar safety of non-steroidal anti-inflammatory
drugs: Network meta-analysis. B C Med | 2011;
342.

Bao F, John SM, Chen Y, Mathison RD, Weaver
LC. The tripeptide phenylalanine-(D) gluta-
mate-(D) glycine modulates leukocyte infiltra-
tion and oxidative damage in rat injured spinal
cord. Neurosci 2006;140(3):1011-1022.

Mathison RD, Christie E, Davison JS. The tripep-
tide feG inhibits leukocyte adhesion. ] Inflamm
2008;5:6.

Mathison R, Lo P, Tan D, Scott B, Davison ]S.
The tripeptide feG reduces endotoxin-pro-
voked perturbation of intestinal motility and

inflammation. ] Neurogastroenterol Motil 2001;
13(6):599-603.

[7] Fakhrudin N, Waltenberger B, Cabaravdic M,
Atanasov AG, Malainer C, Schachner D, et al.
Identification of plumericin as a potent new in-
hibitor of the NF-kB pathway with anti-inflam-
matory activity in-vitro and in-vivo. Br | Phar-
macol 2014;171(7):1676-1686.

[8] Warner-Schmidt JL, Vanover KE, Chen EY, Mar-
shall J], Greengard P. Antidepressant effects of
selective serotonin reuptake inhibitors (SSRIs)
are attenuated by antiinflammatory drugs in
mice and humans. Proceedings of the Nation-
al Academy of Sciences 2011;108(22):9262-
9267.

A J Physiol Biochem Pharmaco ¢ 2023 e Vol 13 e Issue 06


https://www.tandfonline.com/doi/full/10.1586/ecp.10.120
https://www.tandfonline.com/doi/full/10.1586/ecp.10.120
https://www.tandfonline.com/doi/full/10.1586/ecp.10.120
https://www.bjanaesthesia.org/article/S0007-0912(17)33711-X/fulltext
https://www.bjanaesthesia.org/article/S0007-0912(17)33711-X/fulltext
https://www.bjanaesthesia.org/article/S0007-0912(17)33711-X/fulltext
https://www.bmj.com/content/342/bmj.c7086
https://www.bmj.com/content/342/bmj.c7086
https://www.bmj.com/content/342/bmj.c7086
https://www.ibroneuroscience.org/article/S0306-4522(06)00317-4/fulltext
https://www.ibroneuroscience.org/article/S0306-4522(06)00317-4/fulltext
https://www.ibroneuroscience.org/article/S0306-4522(06)00317-4/fulltext
https://www.ibroneuroscience.org/article/S0306-4522(06)00317-4/fulltext
https://journal-inflammation.biomedcentral.com/articles/10.1186/1476-9255-5-6
https://journal-inflammation.biomedcentral.com/articles/10.1186/1476-9255-5-6
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2982.2001.00294.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2982.2001.00294.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2982.2001.00294.x
https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bph.12558
https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bph.12558
https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bph.12558
https://www.pnas.org/doi/full/10.1073/pnas.1109215108
https://www.pnas.org/doi/full/10.1073/pnas.1109215108
https://www.pnas.org/doi/full/10.1073/pnas.1109215108
https://www.pnas.org/doi/full/10.1073/pnas.1109215108



