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Centrally Acting Muscle Relaxants 

These are drugs which reduce skeletal muscle tone by a selective action in the cerebrospinal axis, 

without altering consciousness. They selectively depress spinal and supraspinal polysynaptic 

reflexes involved in the regulation of muscle tone without significantly affecting monosynaptically 

mediated stretch reflex. Polysynaptic pathways in the ascending reticular formation which are 

involved in the maintenance of wakefulness are also depressed, though to a lesser extent. All 

centrally acting muscle relaxants do have some sedative property. They have no effect on 

neuromuscular transmission and on muscle fibres, but reduce decerebrate rigidity, upper motor 

neurone spasticity and hyperreflexia.  

CLASSIFICATION  

(i) Mephenesin congeners: Mephenesin, Carisoprodol, Chlorzoxazone, Chlormezanone, 

Methocarbamol. 

(ii) Benzodiazepines: Diazepam and others. 

(iii) GABA mimetic: Baclofen, Thiocolchicoside 

(iv) Central α 2 agonist: Tizanidine 

1.  Mephenesin: It was the first drug found to cause muscle relaxation in animals without 

producing unconsciousness and was called internuncial neurone blocking agent because its 

primary site of action is the spinal internuncial neurone which modulates reflexes maintaining 

muscle tone. It is not used clinically because orally it causes marked gastric irritation, and injected 

i.v., it causes thrombophlebitis, haemolysis and fall in BP. It has been included in counterirritant 

ointments (MEDICREME, RELAXYL) where its irritant rather than muscle relaxant property 

could be affording relief.  

2. Carisoprodol: It has a favourable muscle relaxant: sedative activity ratio with weak analgesic, 

antipyretic and anticholinergic properties. It is used in musculoskeletal disorders associated with 

muscle spasm. CARISOMA 350 mg tab; one tab. TDS-QID, SOMAFLAM 175 mg + ibuprofen 

400 mg tab. 

3. Chlorzoxazone: It is pharmacologically similar to Mephenesin, but has a longer duration of 

action and is better tolerated orally. FLEXON-MR 250 mg + ibuprofen 400 mg + paracetamol 325 

mg tab; ULTRAZOX  250 mg + diclofenac 50 mg + paracetamol 325 mg tab; MOBIZOX 500 mg 



+ diclofenac 50 mg + paracetamol 500 mg tab; PARAFON: 250 mg + paracetamol 300 mg tab, 1–

2-tab TDS.  

4. Chlormezanone: It has antianxiety and hypnotic actions as well, and has been used for tension 

states associated with increased muscle tone. DOLOBAK 100 mg + paracetamol 450 mg tab, 1–

2-tab TDS.  

5. Methocarbamol: It is less sedative and longer acting than mephenesin. Orally it has been used 

in reflex muscle spasms and chronic neurological diseases. It can be injected i.v. without producing 

thrombophlebitis and haemolysis— used for orthopedic procedures and tetanus. ROBINAX 0.5 g 

tab, 1 TDS: 100 mg/ml inj. for i.v. or i.m. use. ROBIFLAM 750 mg + ibuprofen 200 mg tab; 

NEUROMOLMR 400 mg + paracetamol 500 mg tab. Clinical efficacy of none of the above drugs 

as muscle relaxant is well established. Gastric irritation and sedation are the most important side 

effects.  

6. Diazepam: It is the prototype of benzodiazepines (BZDs) which act in the brain on specific 

receptors enhancing GABAergic transmission. Muscle tone is reduced by supraspinal rather than 

spinal action; muscle relaxant: sedative activity ratio is low. No gastric irritation occurs and it is 

very well tolerated, though sedation limits the dose which can be used for reducing muscle tone. 

It is particularly valuable in spinal injuries and tetanus. Combined with analgesics, it is popular for 

rheumatic disorders associated with muscle spasm. Dose: 5 mg TDS orally, 10–40 mg i.v. (in 

tetanus).  

7. Baclofen: This analogue of the inhibitory transmitter GABA acts as a selective GABAB 

receptor agonist. The GABA receptors have been divided into: GABAA receptor   Intrinsic ion 

channel receptor which increases Cl¯ conductance; blocked by bicuculline; facilitated by BZDs. 

GABAB receptor G-protein coupled receptor; hyperpolarizes neurones by increasing K+ 

conductance and altering Ca2+ flux; bicuculline insensitive, but blocked by saclofen. Baclofen 

does not affect Cl¯ conductance and its actions are not antagonized by bicuculline. The primary 

site of action of baclofen is considered to be in the spinal cord where it depresses both polysynaptic 

and monosynaptic reflexes. Spasticity in many neurological disorders like multiple sclerosis, 

amyotropic lateral sclerosis (ALS), spinal injuries and flexor spasms is reduced, and baclofen is 

the preferred drug for symptomatic relief. Baclofen is well absorbed orally and is primarily 

excreted unchanged in urine with a t½ of 3–4 hours. Side effects are drowsiness, mental confusion, 



weakness and ataxia; serum transaminases may rise. Sudden withdrawal after chronic use may 

cause hallucinations, tachycardia and seizures. Dose: 10 mg BD to 25 mg TDS. LIORESAL, 

LIOFEN 10 mg, 25 mg tab.  

8. Thiocolchicoside: Chemically related to colchicine, this muscle relaxant is believed to act as a 

GABA mimetic and glycinergic drug. Combined with NSAIDs, it is being used for painful muscle 

spasms, such as torticolis, sprains, backache, etc. Side effects are gastric upset and photosensitivity 

reactions Dose: 4 mg TDS-QID; NUCOXIA-MR: Thiocolchicoside 4 mg + etoricoxib 60 mg tabs. 

9. Tizanidine This clonidine congener is a central α2 adrenergic agonist—inhibits release of 

excitatory amino acids in the spinal interneurones. It may facilitate the inhibitory transmitter 

glycine as well. Polysynaptic reflexes are inhibited resulting in decreased muscle tone and 

frequency of muscle spasms without reducing muscle strength. Tizanidine is absorbed orally, 

undergoes first pass metabolism and is excreted by the kidney; t½ 2–3 hours. It is indicated in 

spasticity due to neurological disorders and in painful muscle spasms of spinal origin. Side effects 

are dry mouth, drowsiness, night-time insomnia and hallucinations. Dose-dependent elevation of 

liver enzymes occurs. Though no consistent effect on BP has been observed, it should be avoided 

in patients receiving antihypertensives, especially clonidine. Dose: 2 mg TDS; max 24 mg/day. 

SIRDALUD 2, 4, 6 mg tab, TIZAN 2, 4 mg tab; BRUFENMR, TIZAFEN 2 mg + ibuprofen 400 

mg tab; TIZANAC 2 mg + diclofenac 50 mg tab, PROXIVON-MR 2 mg + nimesulide 100 mg 

cap. 

Uses of centrally acting muscle relaxants  

1. Acute muscle spasms: Overstretching of a muscle, sprain, tearing of ligaments and tendons, 

dislocation, fibrositis, bursitis, rheumatic disorders, etc. cause painful spasm of muscles. The 

mephenesin-like and BZD muscle relaxants, combined with analgesics, are commonly used, but 

efficacy is not impressive.  

2. Torticollis, lumbago, backache, neuralgias These are other conditions in which painful spasm 

of certain muscles is a prominent feature; respond in the same way as acute muscle spasms.  

3. Anxiety and tension Increased tone of muscles often attends these states. Diazepam group of 

drugs and chlormezanone benefit by their antianxiety as well as muscle relaxant actions.  



4. Spastic neurological diseases Impairment of descending pathways in the cerebrospinal axis 

and withdrawal of inhibitory influence over the stretch reflex causes chronic increase in muscle 

tone or spasticity. Hemiplegia, paraplegia, spinal injuries, multiple sclerosis, ALS and cerebral 

palsy fall in this category. These conditions are benefited by baclofen, diazepam, tizanidine and 

dantrolene but not by mephenesin group of drugs. However, therapy of these disorders is far from 

satisfactory. 

5. Tetanus Most commonly diazepam is infused i.v. and the dose is titrated by the response. 

Methocarbamol is an alternative.  

6. Electroconvulsive therapy Diazepam decreases the intensity of convulsions resulting from 

ECT, without diminishing its therapeutic effect. Often SCh is used in addition for total suppression 

of the muscular component of ECT.  

7. Orthopedic manipulations These procedures may be performed under the influence of 

diazepam or methocarbamol given i.v. 

  



Anti-epileptics 

Epilepsies: These are a group of disorders of the CNS characterized by paroxysmal cerebral 

dysrhythmia, manifesting as brief episodes (seizures) of loss or disturbance of consciousness, with 

or without characteristic body movements (convulsions), sensory or psychiatric phenomena. These 

episodes are unpredictable and their frequency is highly variable. Epilepsies have been classified 

variously; major types are described below. 

I. Generalised seizures  

1. Generalised tonic-clonic seizures (GTCS, major epilepsy, grand mal): commonest, lasts 

1–2 min. The usual sequence is aura—cry—unconsciousness—tonic spasm of all body 

muscles—clonic jerking followed by prolonged sleep and depression of all CNS functions.  

2. Absence seizures (minor epilepsy, petit mal): prevalent in children, lasts about 1/2 min. 

Momentary loss of consciousness, patient apparently freezes and stares in one direction, 

no muscular component or little bilateral jerking. EEG shows characteristic 3 cycles per 

second spike and wave pattern.  

3. Atonic seizures (Akinetic epilepsy): Unconsciousness with relaxation of all muscles due 

to excessive inhibitory discharges. Patient may fall.  

4. Myoclonic seizures Shock-like momentary contraction of muscles of a limb or the whole 

body.  

5. Infantile spasms (Hypsarrhythmia) Seen in infants. Probably not a form of epilepsy. 

Intermittent muscle spasm and progressive mental deterioration. Diffuse changes in the 

interseizure EEG are noted. 

II. Partial seizures  

1. Simple partial seizures (SPS, cortical focal epilepsy): lasts 1/2–1 min. Often secondary. 

Convulsions are confined to a group of muscles or localized sensory disturbance depending 

on the area of cortex involved in the seizure, without loss of consciousness.  

2. Complex partial seizures (CPS, temporal lobe epilepsy, psychomotor): attacks of bizarre 

and confused behaviour and purposeless movements, emotional changes lasting 1–2 min 

along with impairment of consciousness. An aura often precedes. The seizure focus is 

located in the temporal lobe.  



3. Simple partial or complex partial seizures secondarily generalized: The partial seizure 

occurs first and evolves into generalized tonic-clonic seizures with loss of consciousness. 

Most of the cases of epilepsy are primary (idiopathic), some may be secondary to trauma/ 

surgery on the head, intracranial tumour, tuberculoma, cysticercosis, cerebral ischaemia, 

etc. Treatment is symptomatic and the same whether epilepsy is primary or secondary. 

CLASSIFICATION  

1. Barbiturate: Phenobarbitone  

2. Deoxybarbiturate: Primidone  

3. Hydantoin: Phenytoin, Fosphenytoin  

4. Iminostilbene: Carbamazepine, Oxcarbazepine  

5. Succinimide: Ethosuximide 

6. Aliphatic carboxylic acid: Valproic acid (sodium valproate), Divalproex  

7. Benzodiazepines: Clonazepam, Diazepam, Lorazepam, Clobazam  

8. Phenyltriazine: Lamotrigine  

9. Cyclic GABA analogues: Gabapentin, Pregabalin  

10.Newer drugs: Topiramate, Zonisamide, Levetiracetam, Vigabatrin, Tiagabine, Lacosamide 

Phenobarbitone: Phenobarbitone was the first efficacious antiepileptic introduced in 1912. 

Enhancement of GABAA receptor mediated synaptic inhibition appears to be most important 

mechanism. However, phenobarbitone has specific anticonvulsant activity which is not entirely 

dependent on general CNS depression. Phenobarbitone has slow oral absorption and a long plasma 

t½ (80–120 hours), is metabolized in liver as well as excreted unchanged by kidney. Steady-state 

concentrations are reached after 2–3 weeks, and a single daily dose can be used for maintenance. 

The major drawback of phenobarbitone as an antiepileptic is its sedative action. Long term 

administration (as needed in epilepsy) may produce additional side effects like—behavioral 

abnormalities, diminution of intelligence, impairment of learning and memory, hyperactivity in 

children, mental confusion in older people. Rashes, megaloblastic anaemia and osteomalacia 

(similar to that with phenytoin) occur in some patients on prolonged use. 



Uses: Phenobarbitone is one of the cheapest and least toxic antiepileptics. It has broad spectrum 

efficacy in generalized tonic-clonic (GTC), simple partial (SP) and complex partial (CP) seizures 

in a dose of 60 mg 1–3 times a day in adults; in children (3–5 mg/ kg/day). It is not effective in 

absence seizures. GARDENAL 30, 60 mg tabs, 20 mg/5 ml syr; LUMINAL 30 mg tab, 

PHENOBARBITONE SODIUM 200 mg/ml inj.  

Primidone: A deoxybarbiturate, converted by liver to phenobarbitone and phenylethyl 

malonamide (PEMA). Its antiepileptic activity is mainly due to these active metabolites because 

t½ of primidone (6–14 hr) is less than that of its active metabolites. About 1/3 primidone is 

excreted unchanged by kidney. Dose to dose primidone is less potent, but antiepileptic efficacy is 

similar to phenobarbitone. It is infrequently used now in GTCS and partial epilepsy, mainly as an 

adjuvant to phenytoin or carbamazepine. Adverse effects are similar to phenobarbitone. In 

addition, anaemia, leukopenia, psychotic reaction and lymph node enlargement occur rarely. Dose: 

250–500 mg BD, children 10–20 mg/kg/day. MYSOLINE 250 mg tab. 

Phenytoin (Diphenylhydantoin): It was synthesized in 1908 as a barbiturate analogue, but 

shelved due to poor sedative property. Phenytoin is not a CNS depressant; some sedation occurs 

at therapeutic doses, but this does not increase further with dose; rather toxic doses produce 

excitement and muscular rigidity. The most outstanding action is abolition of tonic phase of 

maximal electroshock seizures, with no effect on or prolongation of clonic phase. It limits spread 

of seizure activity.  

Mechanism of action: Phenytoin has a stabilizing influence on neuronal membrane— prevents 

repetitive detonation of normal brain cells during ‘depolarization shift’ that occurs in epileptic 

patients and consists of a synchronous and unusually large depolarization over which action 

potentials are superimposed. This is achieved by prolonging the inactivated state of voltage 

sensitive neuronal Na+ channel that governs the refractory period of the neurone. As a result, high 

frequency discharges are inhibited with little effect on normal low frequency discharges which 

allow Na+ channels to recover even when their inactivation is prolonged. This effect has been 

noted at therapeutic concentration of phenytoin, while other effects like reduction in Ca2+ influx, 

inhibition of glutamate and facilitation of GABA responses have been demonstrated at higher/toxic 

concentrations. Intracellular accumulation of Na+ that occurs during repetitive firing is prevented. 



Therapeutic concentrations have no effect on resting membrane potential: normal synaptic 

transmission is not impaired.  

Pharmacokinetics: Absorption of phenytoin by oral route is slow, mainly because of its poor 

aqueous solubility. Bioavailability of different market preparations may differ. It is widely 

distributed in the body and is 80–90% bound to plasma proteins. Phenytoin is metabolized in liver 

by hydroxylation involving CYP2C9 and 2C19 as well as by glucuronide conjugation. The kinetics 

of metabolism is capacity limited; changes from first order to zero order over the therapeutic range. 

As a result small increments in dose produce disproportionately high plasma concentrations.  

Fosphenytoin: This water-soluble prodrug of phenytoin has been introduced to overcome the 

difficulties in i.v. administration of phenytoin, which it has replaced for use in status epilepticus. 

In the body, it is rapidly converted to phenytoin; its doses are expressed as phenytoin equivalents 

(PE). On i.v. injection it is less damaging to the intima; only minor vascular complications are 

produced and it can be injected at a faster rate (150 mg/min), but like phenytoin sod., it requires 

ECG monitoring. While phenytoin cannot be injected in a drip of glucose solution (because it gets 

precipitated), fosphenytoin can be injected with both saline and glucose. FOSOLIN 50 mg/ml in 

2 ml, 10 ml inj. 

Carbamazepine: Chemically related to imipramine, it was introduced in the 1960s for trigeminal 

neuralgia. Now it is a first line antiepileptic drug. Its pharmacological actions resemble phenytoin, 

but important differences have been noted in experimental studies. Carbamazepine modifies 

maximal electroshock seizures as well as raises threshold to PTZ and electroshock convulsions. It 

also inhibits kindling. Though its action on Na+ channels (prolongation of inactivated state) is 

similar to phenytoin, the profile of action on neuronal systems in brain is different. Carbamazepine 

exerts a lithium-like therapeutic effect in mania and bipolar mood disorder. It also has antidiuretic 

action, probably by enhancing ADH action on renal tubules.  

Pharmacokinetics: Oral absorption of carbamazepine is slow and variable because of poor water 

solubility. It is 75% bound to plasma proteins and metabolized in liver by oxidation to an active 

metabolite (10-11 epoxy carbamazepine) as well as by hydroxylation and conjugation to inactive 

ones. It is a substrate as well as inducer of CYP3A4 and CYP2C9. Initially its plasma t½ is 20–40 

hours but, decreases to 10–20 hr on chronic medication due to autoinduction of metabolism. 

Adverse effects: Carbamazepine produces dose-related neurotoxicity—sedation, dizziness, 



vertigo, diplopia and ataxia. Vomiting, diarrhoea, worsening of seizures are also seen with higher 

doses. Acute intoxication causes coma, convulsions and cardiovascular collapse. Hypersensitivity 

reactions are rashes, photosensitivity, hepatitis, lupus like syndrome, rarely agranulocytosis and 

aplastic anaemia. Some degree of leucopenia due to hypersensitivity is more common. Water 

retention and hyponatremia can occur in the elderly because it enhances ADH action. Increased 

incidence of minor foetal malformations has been reported.  

Oxcarbazepine: This newer congener of carbamazepine is rapidly converted to an active 

metabolite that is only glucuronide conjugated but not oxidized. Toxic effects due to the epoxide 

metabolite are avoided. Drug interactions and autoinduction of own metabolism are less marked, 

because it is a weak enzyme inducer. Risk of hepatotoxicity is estimated to be lower than 

carbamazepine; but that of hyponatraemia is more. Indications are the same as for carbamazepine, 

but it may be better tolerated. Dose to dose it is 1½ times less potent. OXETOL, OXCARB, OXEP 

150, 300, 600 mg tabs.  

Ethosuximide: The most prominent action of ethosuximide is antagonism of PTZ induced clonic 

seizures at doses which produce no other discernable action. It raises seizure threshold but does 

not modify maximal electroshock seizures or inhibit kindling. Clinically it is effective only in 

absence seizures. The primary action appears to be exerted on thalamocortical system which is 

involved in the generation of absence seizures. The EEG in absence seizures shows characteristic 

bilaterally synchronous 3 Hz spike and wave rhythm generated by reciprocal activation and 

oscillation of impulses between thalamus and neocortex through reverberatory synaptic 

connections. Thalamic neurones exhibit prominent ‘T’ (transient) current which is low threshold 

Ca2+ current (due to inward flow of Ca2+ through T type Ca2+ channels) that acts as the 

pacemaker and amplifies repetitive spikes. Ethosuximide selectively suppresses T current without 

affecting other types of Ca2+ or Na+ currents. Ethosuximide is rather slowly but completely 

absorbed, not protein bound, evenly distributed in body, and largely metabolized in liver by 

hydroxylation and glucuronidation, and excreted in urine—about ¼th in the unchanged form. 

Plasma t½ averages 48 hours in adults and 32 hours in children.  

Adverse effects: Dose-related side effects are gastrointestinal intolerance, tiredness, mood 

changes, agitation, headache, drowsiness and inability to concentrate. Hypersensitivity reactions 

like rashes, DLE and blood dyscrasias are rare. No liver or kidney damage.  



Use: The only indication for ethosuximide is absence seizures; in that also it has been superseded 

by valproate. Dose: 20–30 mg/kg/day; ZARONTIN 250 mg/5 ml syr. 

Valproic acid (Sodium valproate): It is a branched chain aliphatic carboxylic acid with a broad-

spectrum anticonvulsant action. It is more potent in blocking PTZ seizures than in modifying 

maximal electroshock. Remarkably, at anticonvulsant doses, valproate produces little sedation or 

other central effects. Likewise, it is effective in partial seizures and GTCS as well as absence 

seizures. Valproate appears to act by multiple mechanisms:  

(i) A phenytoin-like frequency-dependent prolongation of Na+ channel inactivation. 

(ii)Weak attenuation of Ca2+ mediated ‘T’ current (ethosuximide like).  

(iii)  Augmentation of release of inhibitory transmitter GABA by inhibiting its degradation (by 

GABA-transaminase) as well as probably by increasing its synthesis from glutamic acid. However, 

responses to exogenously applied GABA are not altered.  

Pharmacokinetics: Oral absorption of valproic acid is good. It is 90% bound to plasma proteins; 

completely metabolized in liver by oxidation mainly by CYP2C9 and 2C19 (some metabolites are 

active) and glucuronide conjugation, and then excreted in urine. Plasma t½ is 10–15 hours; but 

anticonvulsant effects are longer lasting.  

Adverse effects: The toxicity of valproate is relatively low. Anorexia, vomiting, loose motions 

and heart burn are common but mild. Drowsiness, ataxia and tremor are dose-related side effects. 

However, cognitive and behavioral effects are not prominent. Alopecia, curling of hair, weight 

gain and increased bleeding tendency have been observed. Rashes and thrombocytopenia are 

infrequent hypersensitivity phenomena. Dose: Adults—start with 200 mg TDS, maximum 800 mg 

TDS; children—15–30 mg/kg/day. VALPARIN CHRONO 200, 300, 500 mg tabs, 200 mg/5 ml 

syr; ENCORATE 200, 300, 500 mg regular and controlled release tabs, 200 mg/5 ml syr, 100 

mg/ml inj.  

Uses: Valproic acid is the drug of choice for absence seizures. It is an alternative/adjuvant drug 

for GTCS, SPS and CPS. Myoclonic and atonic seizures—control is often incomplete, but 

valproate is the drug of choice. Mania and bipolar illness: as alternative to lithium. It has also been 

used for panic attacks. Valproate has some prophylatic efficacy in migraine.  

Divalproex (Semisodium valproate): It is the coordination compound of valproic acid with 

sodium valproate (1:1). Oral absorption is slower, but bioavailability is the same. Gastric tolerance 

may be better. DIPROEX, VALANCE, 125, 250, 500 mg tabs; DEPAKOTE 250, 500 mg tabs. 



Clonazepam: It is a benzodiazepine with prominent anticonvulsant properties: blocks PTZ 

seizures at doses which produce mild sedation. Efficacy in modifying maximal electroshock 

seizures is low. Though in experimental models of chronic epilepsy it inhibits spread rather than 

the focus itself, it is singularly ineffective in GTCS. Production of generalized seizures by kindling 

is suppressed, but local after-discharges persist.  

Pharmacokinetics: Oral absorption of clonazepam is good. It is 85% bound to plasma proteins, 

completely metabolized in liver and excreted in urine; t½ averages 24 hours. It does not produce 

any active metabolite.  

Adverse effects: The most important side effect of clonazepam is sedation and dullness. Lack of 

concentration, irritability, temper and other behavioral abnormalities may occur in children. Motor 

disturbances and ataxia are dose-related adverse effects. Salivation and increased respiratory 

secretions may be complained of.  

Uses: Clonazepam has been primarily employed in absence seizures. It is also useful as an adjuvant 

in myoclonic and akinetic epilepsy and may afford some benefit in infantile spasms. However, its 

value is limited by development of tolerance to the therapeutic effect within six months or so. It 

has also been used to suppress acute mania. Dose: adults 0.5–5 mg TDS, children 0.02–0.2 

mg/kg/day. LONAZEP, CLONAPAX, RIVOTRIL 0.5, 1.0, 2.0 mg tab.  

Clobazam: It is a 1,5 benzodiazepine (diazepam and others are 1,4 benzodiazepines) introduced 

first as anxiolytic and later found to possess useful antiepileptic efficacy in partial, secondarily 

generalized tonic-clonic as well as absence and atonic seizures, including some refractory cases. 

Sedation and psychomotor retardation are less prominent, but side effect profile is similar to other 

BZDs. It appears to act by facilitating GABA action. Oral bioavailability of clobazam is ~90% and 

elimination t½ 18 hrs, but an active metabolite is produced which has longer t½ (>35 hr). It is 

generally used as adjuvant to other antiepileptic drugs like phenytoin, carbamazepine or valproate 

in refractory epilepsy. Dose: start with 10–20 mg at bedtime, can be increased upto 60 mg/day; 

FRISIUM, LOBAZAM, CLOZAM, 5, 10, 20 mg cap. 

Diazepam: It has anticonvulsant activity in a variety of models but is not used for long term 

therapy of epilepsy because of prominent sedative action and rapid development of tolerance to 

the antiepileptic effect. However, it is a first line drug epilepticus, tetanus, eclampsia, convulsant 



drug poisoning, etc. For this purpose, 0.2–0.5 mg/kg slow i.v. injection is followed by small 

repeated doses as required; maximum 100 mg/day. Thrombophlebitis of injected vein is not 

uncommon. Marked fall in BP and respiratory depression can occur; resuscitative measures should 

be at hand before the drug is injected. Rectal instillation of diazepam is now the preferred therapy 

for febrile convulsions in children. 

Lorazepam: 0.1 mg/kg injected i.v. at a rate not exceeding 2 mg/min is better suited than diazepam 

in status epilepticus or for emergency control of convulsions of other etiology, because of lesser 

local thrombophlebitic complications and more sustained action than that of diazepam which is 

rapidly redistributed.  

Lamotrigine: A new anticonvulsant having carbamazepine-like action profile: modifies maximal 

electroshock and decreases electrically evoked as well as photic after-discharge duration. 

Prolongation of Na+ channel inactivation and suppression of high frequency firing has been 

demonstrated. In addition, it may directly block voltage sensitive Na+ channels, thus stabilizing 

the presynaptic membrane and preventing release of excitatory neurotransmitters, mainly 

glutamate and aspartate. This may account for its broader-spectrum of antiseizure efficacy. 

Lamotrigine is well absorbed orally and metabolized completely in liver. Its t½ is 24 hr, but is 

reduced to ~16 hr in patients receiving phenytoin, carbamazepine or phenobarbitone. Side effects 

are sleepiness, dizziness, diplopia, ataxia and vomiting. Rash may be a severe reaction, particularly 

in children, requiring withdrawal. Dose: 50 mg/day initially, increase upto 300 mg/day as needed; 

not to be used in children. LAMETEC, LAMITOR, LAMIDUS 25, 50, 100 mg tabs.  

Gabapentin: This lipophilic GABA derivative crosses to the brain and enhances GABA release, 

but does not act as agonist at GABAA receptor. It modifies maximal electroshock as well as 

inhibits PTZ induced clonic seizures. Gabapentin and its newer congener pregabalin exert a 

specific analgesic effect in neuropathic pain. Recently they have been found to modulate a subset 

of neuronal voltage sensitive Ca2+ channels which contain α2δ-1 subunits. It is postulated that 

decreased entry of Ca2+ into the presynaptic neurone through these channels could reduce 

glutamate release, lowering neuronal excitability. However, whether α2δ-1 Ca2+ channel 

modulation or the GABA enhancing action is responsible for the anticonvulsant/ analgesic effect 

of gabapentin and pregabalin, is not known. Added to a first line drug, gabapentin reduces seizure 

frequency in refractory partial seizures with or without generalization. Though gabapentin 



monotherapy as well has been found effective in SPS and CPS, it is mostly employed as addon 

drug. Gabapentin is considered to be a first line drug for neuralgic pain due to diabetic neuropathy 

and postherpetic neuralgia. It has some prophylactic effect in migraine and is an alternative drug 

for phobic states. 

Pregabalin: This newer congener of gabapentin has similar pharmacodynamic, pharmacokinetic 

properties and clinical indications in seizure disorders. It has been particularly used for neuropathic 

pain, such as diabetic neuropathy, postherpetic neuralgia, complex regional pain syndrome (CRPS) 

and certain other types of chronic pain. Sedative side effects are claimed to be less prominent, but 

poor concentration, rashes and allergic reactions have been complained. Dose: 75–150 mg BD, 

max 600 mg/day PREGABA, NEUGABA, TRUEGABA 75, 150 mg caps.  

Topiramate: This weak carbonic anhydrase inhibitor has broad spectrum anticonvulsant activity 

in maximal electroshock, PTZ induced clonic seizures and in kindling model. It appears to act by 

multiple mechanisms, viz phenytoin like prolongation of Na+ channel inactivation, GABA 

potentiation by a postsynaptic effect, antagonism of certain glutamate receptors and neuronal 

hyperpolarization through certain K+ channels. Topiramate is indicated as monotherapy as well as 

for supplementing primary antiepileptic drug in refractory SPS, CPS and GTCS. Promising results 

have been obtained in myoclonic epilepsy. Topiramate is readily absorbed orally and mainly 

excreted unchanged in urine with an average t½ of 24 hours. Adverse effects are impairment of 

attention, sedation, ataxia, word finding difficulties, poor memory, weight loss, paresthesias and 

renal stones. Recently, topiramate has been approved for prophylaxis of migraine; may be used 

when β blockers/other prophylactics are contraindicated or are not effective. Dose: Initially 25 mg 

OD, increase weekly upto 100–200 mg BD as required. TOPEX, EPITOP, TOPAMATE, 

NEXTOP 25, 50, 100 mg tabs. 

Zonisamide: Another newer anticonvulsant with weak carbonic anhydrase inhibitory action that 

modifies maximal electroshock seizures and inhibits kindled seizures, but does not antagonize 

PTZ. Prolongation of Na+ channel inactivation resulting in suppression of repetitive neuronal 

firing has been observed. It has also been found to suppress T-type of Ca2+ currents in certain 

neurones. Zonisamide is well absorbed orally and mainly excreted unchanged in urine with a t½ 

of > 60 hours. A small fraction is oxidized and conjugated with glucuronic acid. It is indicated as 

add-on drug in refractory partial seizures. Side effects are somnolence, dizziness, headache, 



irritability and anorexia. Metabolic acidosis and renal stones can occur. Zonisamide is to be 

avoided in patients sensitive to sulfonamides. Dose: 25–100 mg BD. Not to be given to children. 

ZONISEP, ZONICARE, ZONIT 50, 100 mg cap.  

Levetiracetam: A unique anticonvulsant which suppresses kindled seizures, but is ineffective 

against maximal electroshock or PTZ. Clinical efficacy has been demonstrated both as adjuvant 

medication as well as monotherapy in refractory partial seizures with or without generalization. 

The mechanism of action is not known. None of the major anticonvulsant mechanisms appear to 

be applicable. However, it may modify synaptic release of glutamate/GABA by binding to a 

specific synaptic protein labelled ‘SV2A’. This may or may not account for the antiepileptic 

property. Levetiracetam is completely absorbed orally, partly hydrolysed, but mainly excreted 

unchanged in urine with a t½ of 6–8 hours. It is neither oxidized by CYP enzymes nor induces or 

inhibits them. As such, it is free of drug interactions. Few side effects like sleepiness, dizziness, 

weakness and rarely behavioural changes are reported. Driving may be impaired. Because of good 

tolerability, levetiracetam is being increasingly used in CPS, GTCS and myoclonic epilepsy, 

mainly as add-on drug. It is not approved for use in children below 4 years. Dose: 0.5 g BD, 

increase upto 1.0 g BD (max 3 g/day), children 415 year 10–30 mg/kg/day. LEVOREXA, 

TORLEVA, LEVTAM 0.25, 0.5, 1.0 g tabs. 

Tiagabine: This newer anticonvulsant potentiates GABA mediated neuronal inhibition by 

depressing GABA transporter GAT-1 which removes synaptically released GABA into neurones 

and glial cells. Maximal electroshock and kindled seizures are suppressed. Currently it is approved 

only for add-on therapy of partial seizures with or without secondary generalization, when not 

adequately controlled by standard antiepileptic drugs alone. Side effects are mild sedation, 

nervousness, asthenia, amnesia and abdominal pain.  

Vigabatrin (γ vinyl GABA): It is an inhibitor of GABA transaminase, the enzyme which degrades 

GABA. Anticonvulsant action may be due to increase in synaptic GABA concentration. It is 

effective in many patients with refractory epilepsy, especially CPS with or without generalization. 

It is approved only for adjuvant medication. Visual field contraction and production of behavioural 

changes, depression or psychosis has restricted its use to only as a reserve drug. Lacosamide This 

recently approved (in 2010 in India) antiseizure drug is indicated in adults only for add-on therapy 

of partial seizures with or without generalization. It acts by enhancing Na+ channel inactivation 

and suppressing repetitive firing of neurones. Lacosamide is metabolized by CYP2C19 and 



excreted in urine. No alteration in dose of companion antiepileptic drug is needed, because it 

neither induces nor inhibits drug metabolizing enzymes. Adverse effects are ataxia, vertigo, 

diplopia, tremour, depression and cardiac arrhythmia. Dose: Initially 50 mg BD, increase upto 200 

mg BD. 

 


