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Pharmacology of Drug Acting on Central Nervous System 

ANTIPSYCHOTIC DRUGS 

Introduction: These are the drugs used for the treatment of major psychosis. Anti-psychotic 

drugs are also called as Neuroleptics. These drugs reduce agitation and disturbed behaviour. 

 

 

 

 

 

 

 

 

 

 

In psychosis condition increase the level of dopamine in brain 

The term psychosis means a serious mental disorder, with serious distortion of thoughts, 

behaviour and functional capacity, to recognise reality and perception. The patient of psychosis 

has misperception and misevaluation. The patient is unable to meet the ordinary demands of life. 

Schizophrenia (also called split mind): The patient of schizophrenia has splitting of perception; 

interpretation from reality patient has inability to think coherently. 

 

Increase the level of Dopamine and 5-HT in Brain 

5-HT DA 
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CLASSIFICATION OF ANTIPSYCHOTICS 

Antipsychotics Mechanism of action: drugs act on receptor 

1 Typical Antipsychotics D2 receptor blockade of postsynaptic in the mesolimbic pathway 

antipsychotics 

2. Atypical Antipsychotics D2 receptor blockade of postsynaptic in the mesolimbic pathway 

antipsychotics 

Enhanced dopamine release and 5-HT2A receptor blockade in the mesocortical pathway to 

reduce negative symptoms 

Other receptor-binding properties may contribute to efficacy in treating cognitive symptoms, 

aggressive symptoms and depression in schizophrenia to reduce positive symptoms; 

PHARMACOLOGICAL ACTIONS OF ANTIPSYCHOTIC DRUGS 

Central nervous system: When chlorpromazine is given to psychosis patients it produces 

psychomotor slowing, emotional quietening decreased anxiety and decreased initiative. The 

disturbed sleep pattern in a psychotic is normalized. Phenothiazines do not have an analgesic 

effect. They potentiate an analgesic effect of morphine. They do not have anticonvulsant effect. 

Autonomic nervous system: Chlorpromazine has an alpha adrenergic blocking effect. It blocks 

the action of acetyl choline and 5 hydroxy tryptamine. 

Cardiovascular system: Chlorpromazine cause hypotension, it is a myocardial depressant and 

has fibrillatory effect. High doses of chlorpromazine direct depress the heart and produce ECG 

changes. Arrhythmia may occur in over dose of Thioridazine. 

Anti-emetic action: Chlorpromazine has a powerful antiemetic effect. This effect is produced by 

depressing the chemoreceptor trigger zone (CTZ). 

Local anaesthetic action: Chlorpromazine acts as a potent local anaesthetic as procaine. It is not 

used for anaesthesia due to its irritation action. Other drugs have weak membrane stabilizing 

action. 

Skeletal muscles: Neuroleptics (antipsychotic drugs) have no effect on muscle fibres i.e. have 

no neuro muscular transmission. They reduce spasticity of muscles, spinal reflexes are not 

affected. 

Endocrine System: Chlorpromazine produce inhibition of ovulation, and lactation in females. It 

causes amenorrhea. In males, it produces loss of libido. These effects are produced by blocking 

the action of dopamine on the hypothalamus and pituitary. 
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Miscellaneous actions: The miscellaneous actions of anti psychotic drugs are (1) skeletal 

muscles relaxant effect, hypothermia, local anaesthetic effect, inhibition of hiccough. 

Adverse effects of antipsychotic drugs 

1. They cause intra hepatic obstructive jaundice 

2. They cause effect on central nervous system as drowsiness, confusion, parkinsonism, 

psychotic reactions 

3. These drugs cause constipation, blurred vision, tachycardia that occurs due to anti cholinergic 

effect 

4. They cause hemopoietic effects like agranulocytosis, aplastic anemia, thrombocytopenia. 

5. There are endocranial effects like ammenorrhea, inhibition of ovulation and lactation, 

gynaecomastia 

6. Intolerance effect like contact dermatitis, photosensitivity, and skin eruptions. 

TYPICAL ANTIPSYCHOTICS 

CHLORPROMAZINE : It has actions at all levels of the central nervous system-primarily at 

subcortical levels-as well as on multiple organ systems. 

Mechanism of action : It acts as an antagonist (blocking agent) on different postsysnaptic 

receptors -on dopaminergic-receptors (subtypes D1, D2, D3 and D4 - different antipsychotic 

properties on productive and unproductive symptoms), on serotonergic-receptors (5-HTI and 5-

HT2, with anxiolytic, antidepressive and antiaggressive properties. On histaminergic- receptors 

(H1-receptors, sedation, antiemesis). On alphal/alpha2-receptors (anti- sympathomimetic 

properties. Presynaptic inhibitor of Dopamine reuptake which may lead to (mild) antidepressive 

and antiparkinsonian effects. 

 

Drugs Block the actions of Dopamine and 5HT 
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Indications: Anxiety, schizophrenia, mania, nausea, vomiting, behaviour problems in children, 

psychoses, intractable hiccups, intermittent porphyria, hypothermia. 

Psychiatry: Adult : Orally 10 to 50 mg 4 hourly initially, may be increased upto 2 gm per day if 

needed. Intramuscular 10 to 50 mg four hourly. 

Child: orally 0.5mg per kg body weight, in equal divided doses 6 hourly. I.M 0.5mg per kg 

weight 6 to 8 hourly. 

Intractable hiccups: Adult, orally 25 to 50 mg thrice daily if oral dose does not effect, then 

1/M 25 to 50 mg 8 hourly for severe hiccups IV 25 to 50 mg in 500 ml to 1000 ml normal saline 

(infusion). 

Contraindications: Hypersensitivity, liver impairment, coma, bone marrow depression, alcohol 

and barbiturates withdrawal. Child below age 2 year, with precautions in pregnancy, lactation, 

hypertension secure disorders, liver disease, cardiac disease, elderly. 

Side effects: Vomiting, nausea, dry mouth, anorexia, constipation weight gain, orthostatic 

hypotension, ECG changes, cardiac arrest, blurred vision, dry eyes, urinary retention, enuresis, 

impotence, amenorrhea, breast engorgement, anemia, leukopenia, skin rash, respiratory 

depression, headache, dystonia, tardive dyskinesia. 

Pharmacokinetics Orally: Onset action 30 minutes absorption variable, duration 4 to 6 hour, 

IM well absorbed peak concentration 15 to 20 minutes IV onset action 5 minute, peak 

concentration 10 minutes plasma half life 10 to 30 hours, metabolised by liver excreted in urine, 

crosses placenta, enters breast milk. 

Drug Interactions: Oversedation by CNS depressants, barbiturates, alcohol, sedatives, 

antihistamines antidepressants, hypnotics. Decreased action by levodopa, bromocruptine, 

lithium. 

Dosage: 

Adult: Orally 10 to 25 mg thrice daily child up to 5 year of age 0.5 to 1 mg per kg body weight 

in equal divided doses three times a day. Dose not to exceed 400 mg per day. 

Brand names: Chlorpromazine Hel : Tablets, Injection : Clozine, Carbizen SR, Cain, Megatil 

Sun Prazil 25mg, 50mg, 100mg, 200mg tablets. 

FLUPHENAZINE: Its used in the treatment of psychoses. Its properties and uses are generally 

similar to those of chlorpromazine. These drugs are high potency piperazine side chain 

phenothiazines. They have less autonomic actions. Hypotension, sedation and lowering of 



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA  

seizure threshold are not significant. These blocks postsynaptic mesolimbic dopaminergic D1 

and D2 receptors in the brain; depresses the release of hypothalamic and hypophyseal hormones 

and is believed to depress the reticular activating system thus affecting basal metabolism, body 

temperature, wakefulness, vasomotor tone, and emesis. 

Dosage: Adult 2.5 to 10 mg in divided doses 6 to 8 hourly not to exceed 20 mg per day. 

Intramuscularly initially 1.25 mg then 2.5 to 10mg in divided doses 6 to 8 hourly. Inj. 

Fluphenazine decanoate 25mg per ml every 2 to 4 weeks. 

Contraindications: Severe depression, Renal or hepatic impairment, blood dyscrasias. Use with 

precautions in pregnancy, lactation, brain damage. 

Side effects : Hypotension, drowsiness, ECG changes, dry mouth constipation, dysuria, 

tachycardia, extra pyramidal reactions. 

Brand names: Trifluperazine : Tablet Trazine, Neocalm, Trinicam, Schizonil 5mg, 10mg tablets. 

Trifluoperazine: These are the drugs of high potency piperazine side chains phenothiazines. 

These drugs are less likely to cause hepatitis and hypersensitivity reactions, and precipitate 

seizures in epilepsy patients. 

Indications: Mania, schizophrenia, agitation, organic brain syndrom, tension, headache, 

Psychotic disorders. 

Dosage: Psychotic disorders : Adults : 2 to 5 mg twelve hourly (twice daily) may increase upto 

15 to 20 mg daily Intramuscularly 1 to 2 mg 4 to 6 hourly. 

Child : Orally 1 mg daily or twice daily. 

HALOPERIDOL: It is a psychotropic agent with pharmacological profile resembling that of 

piperazine substituted phenothiazines. It has potent neuroleptic antiadrenergic activity and weak 

peripheral anticholinergic activity, as well as minor ganglionic binding ability. It also possesses 

slight antihistaminic and anti-serotonergic activity and may also act as an anti- emetic. 

Dosage: Adult initial 10 to 15 mg daily mouth. Children 0.05 mg/kg body weight per day below 

3 year age children not recommend injection haloparidal for emergency use, 10mg dose will 

normally sufficient. 

Indication: Acute and chronic Schizophrenia, acute mania lypomania. 

It is also used for the management of schizoaffective disorder, delusional disorders, ballism, and 

Tourette syndrome (a drug of choice) and occasionally as adjunctive therapy in mental 

retardation and the chorea associated with Huntington's disease. Its elimination t¥2 averages 
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24 hours. 

TRIFLUPERIDOL: It is a butyrophenone with general properties similar to those of 

haloperidol. It is used in the treatment of psychoses including mania and schizophrenia. It is 

similar to but slightly more potent than haloperidol. It is slightly more potent than haloperidol. It 

is a neuroleptic drug, has tranquillising and a sedative effect. It blocks dopamine receptros in the 

central nervous system. 

Indications: Anxiety neurosis, antiemetic, mania autism, lack of contact. Chronic psychosis. 

Dosage: Adult orally 0.5 mg daily may increase the dose gradually to 1 mg every 3 to 4 days to 

maximum dose 8 mg per day. 

Contraindications: Severe central nervous system depression, with precautions in convulsive 

disorder, cardiovascular disease. 

Side effects: Dry mouth, photosensitivity, nausea, blurred vision, drowsiness, tachycardia, 

Hepatitis, skin reactions. 

Brand name: Haloperidol : Tablet, Liquid, Injection : Cizoren, Halidol, Hexidol, Mindol, 

Senorm, Nudol, Zor, Serenace, Trancodol 1.5mg, 5mg, 10mg tablet. Injection 50mg per ml. 

PENFLURIDOL: It binds to the dopamine receptor (D1, D2, D3 &D4).It exerts its 

antipsychotic activity by blocking the dopamine projections in the limbic system and in 

mesocortical area. It is an exceptionally long acting neuroleptic, recommended for chronic 

schizophrenia. It is metabolized in the liver and excreted mainly in urine and also in faeces. 

affective withdrawal and social maladjustment. Dose: 20-60 mg (max 120 mg) once weekly, 

Semap, Flumap, Penflur 20 mg tab. 

PIMOZIDE: It is a recently introduced drug. It is a duogebtk butyl piperidine derivative. It 

produces a low incidence of dystonic reactions. It is effective as an antipsychotic agent and as an 

alternative to haloperidol for the suppression of vocal and motor tics with Tourette syndrome. 

Although the precise mechanism of action is unknown, blockade of postsynaptic dopamine 

receptors has been postulated. It has a longer duration of action that remains for several days 

after a single oral dose. 

Indications : Manic excitement, acute schzophrenia. 

Dosage : Adult : Orally 1 to 2 mg daily once. maintenance dose 2 to 6 mg once daily. 

Contraindications: Hypersensitivity, cardíac arrhythmias. Pregnancy, child below 12 years age. 
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Side effects: Nervousness, insomnia, irritability, weakness, dizziness, extra pyramidal reactions, 

dry mouth. 

Brand names: Pimozide : Tablet Mozep, Pímide, Orap, Neurap, Monozide, Pimodac 2mg, 4mg 

tablets. 

LOXAPINE: It has antipsychotic action similar to chlorpromazine. As an antipsychotic agent 

also used in schizophrenia. It is a dibenzoxazepine compound, represents a subclass of tricyclic 

antipsychotic agents, chemically distinct from the thioxanthenes, butyrophenones, and 

phenothiazines. Pharmacologically, Loxapine is a tranquilizer for which the exact mode of action 

has not been established, however, it is believed that by antagonising dopamine and serotonin 

receptors, particular a serotonin 5-HT2 blocker. There is a marked cortical inhibition which can 

manifest as tranquilization and suppression of aggression. 

Indications: Psychotic disorder, chronic paranoid schizophrenia. 

Dosage : Adult, orally 10 mg twice daily. Initial dose, usual therapeutic dose 60 to 100mg per 

day. 

Contraindications: Drug induced depression, Hypersensitivity. Pregnancy, lactation, not 

recommended to paediatrics. 

Side effects: Vomiting, nausea, insomnia, headache, hypotension, dizziness, polydipsia, 

paresthesia 

Brand names: Loxapine : Capsule, Liquid. Loxpin, Loxapac, Loxapax, 10mg, 25mg capsules, 

liquid 25mg per ml. 

ATYPICAL ANTIPSYCHOTICS 

Receptor systems affected by atypical antipsychotics 

Atypical antipsychotics Receptor systems affected 

Clozapine D2, 5-HT2A, 5-HT1A, 5-HT2C, 5-HT3, 5-HT6, 5-HT7, D1, D3, D4.  

Risperidone D2, 5-HT2A, 5-HT. 

Olanzapine D2, 5-HT2A, 5-HT2C, 5-HT3, 5-HT6, D1, D3, D4, D5, M1-5, Hı. 

Quetiapine D2, 5-HT2A, 5-HT6, 5-HT7, a1, a2, Hı. 

Ziprasidone D2, 5-HT2A, 5-HT1A, 5-HT1D, 5-HT2C, 5-HT7, D3. 

 

CLOZIPINE: It is a psychotropic agent belonging to the chemical class of benzisoxazole 

derivatives and is indicated for the treatment of schizophrenia. It is a selective monoaminergic 
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antagonist with high affinity for the serotonin Type 2 (5HT2), dopamine Type 2 (D2), 1 and 2 

adrenergic, and H1 histaminergic receptors. It acts as an antagonist at other receptors, but with 

lower potency. Antagonism at receptors other than dopamine and SHT2 with similar receptor 

affinities may explain some of the other therapeutic and side effects of Clozapine. 

 

RISPERIDONE: It is a antipsychotic drug. It is a benzisoxazole derivative. 

Mechanism of Action: It has an extremely strong binding affinity for serotonin, 5 HT2 

receptors, a strong binding affinity for Dopamine D2 receptors and histamine Hų receptors. Its 

affinity for serotonin receptors is about 200 times more than haloperidol. 

Indications: Psychosis, Schizophrenia 

Contra indication: Hypersensitivity, pregnancy, lactation, seizure disorders, breast cancer, 

children and elderly, renal impariment, hepatic disease. 

Side effects: Vomiting, diarrhoea, loss of appetite, constipation, weight gain, blurred vision, 

orthostatic hypotension, akathisia, dystonia, drowsiness, insomnia, anxiety, headache, jaundice. 

Pharmacokinetics: When given orally, it is metabolized by liver excreted in urine. 

 Drug interactions: Incrense depression with alcohol, CNS depressants. 

Dosage Adult orally 1mg twice a day with increase of dose 1 mg twice daily on 2nd, 3rd 

day to a dose 3 mg twice daily. The dose after 3rd day is not to be increased for atleast one 

week and there after 

Brand names Risperidone: Tablet Suspension, Risp, Sizomax, Rozidal, Rispid, Respidon, 

Medione Img 2mg, 3mg, tmg tablets 

Treatment over dose Gastric lavage if taken orally, do not induce vomiting. Some central 

nervous system related diseases 

 

OLANZAPINE: It is an antipsychotic drug. It belong to thiobenzodiazepine class. It is used in 

the treatment of mania.  

Indications: Schizophrenia, mania. 

Dosage: Adult orally 10mg daily usual dose 15 to 20 mg once daily after re-assessment. 

Contraindications Hypersensitivity, glaucoma, pregnancy, lactation, elderly. 
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Side effects Peripheral oedema, dizziness, constipation, dry mouth, weight gain, postural 

hypotension, headache, joints pain, temors, cough, rhinitis, impotence, gynecomastia tachyerdia, 

chest pain. 

Pharmacokinetics: Pharmacokinetics well absorbed when taken orally, peak concentration 6 

hours, metabolized by liver, excreted in urine. 

Drug interactions. Over sedation with CNS depressants alcohol, sedatives antihistamines, 

barbiturates increased hyptotension with antihypertensive drugs. 

Uses: Mania, Schizophernia, Psychosis 

Brand names: Olanzapine Tablet, Injection. Joyzol, Bitola, Jolyon MD, Olan, Olanex, 

Olanzotic, Olandus, Tolaz 2.5mg, 5mg, 7.5mg, 10mg, 20mg tablets. Injection 10mg per ml. 

 

QUETIAPINE: It is used in schizophrenia as well as for the treatment of acute manic episodes 

associated with bipolar I disorder. 

Mechanism of action: The antipsychotic effect of quetiapine is thought by some to be mediated 

through antagonist activity at dopamine and serotonin receptors. Specifically the 

D1 and D2 dopamine, the alpha 1 adrenoreceptor and alpha 2 adrenoreceptor, and 5-HTIA and 

5-HT2 serotonin receptor subtypes are antagonized. Quetiapine also has an antagonistic effect on 

the histamine Hi receptor. It antipsychotic activity is likely due to a combination of antagonism 

at D2 receptors in the mesolimbic pathway and 5HT2A receptors in the frontal cortex. 

Antagonism at D2 receptors relieves positive symptoms while antagonism at 5HT2A receptors 

relieves negative symptoms of schizophrenia. 

Side Effect: The side effects are minimal. However, it is quite sedating (sleepiness is a common 

side effect), and postural hypotension. Urinary retention. Weight gain and rise in blood sugar are 

infrequent. Drowsiness and orthostatic hypotension also associated. 

Uses: It has not been found to benefit negative symptoms of schizophrenia, but can be used in 

mania/bipolar disorder. It is metabolized mainly by CYP3A4; can interact with macrolides, 

antifungals, anticonvulsants, etc. 

 

ZIPRASIDONE: It is a psychotropic agent belonging to the chemical class of benzisoxazole 

derivatives and is indicated for the treatment of schizophrenia. It is a selective monoaminergic 
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antagonist with high affinity for the serotonin Type 2 (5HT2), dopamine Type 2 (D2), 1 and 2 

adrenergic, and H1 histaminergic receptors. 

Mechanism of action: Its antipsychotic activity is likely due to a combination of its antagonistic 

function at D2 receptors in the mesolimbic pathways and at 5HT2A receptors in the frontal 

cortex. Alleviation of positive symptoms is due to antagonism at D2 receptors while relief of 

negative symptoms are due to 5HT2A antagonism 

Side effect: It is mildly sedating, hypotension and little weight gain or blood sugar elevation. 

Nausea and vomiting are the common side effects.  

 

ARIPIPRAZOLE: It is a psychotropic agent belonging to the chemical class of benzisoxazole 

derivatives and is indicated for the treatment of schizophrenia. 

Mechanism of action: It is antagonism at D2 receptors in the mesolimbic pathway and 5HT2A 

receptors in the frontal cortex. Antagonism at D2 receptors relieves positive symptoms while 

antagonism at 5HT2A receptors relieves negative symptoms of schizophrenia. 

Side effects It is minimally sedating, may even cause insomnia. Extrapyramidal side effects, 

hyperprolactinaemia, hypotension and Q-T prolongation are not significant. Little tendency to 

weight gain and rise in blood suga. Nausea, dyspepsia, constipation and light- headedness. 

Use: Used as antipsychhotic 
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ANTIDEPRESSANT DRUGS 

Introduction: Depression may be described as feeling sad, unhappy, or "down in the dumps.s." 

Most of us feel this way at one time or another for short periods. Major depressive disorder is the 

medical diagnosis for one of the mood disorders (a spectrum of conditions that range from severe 

debilitation to an exhaustive elation). Also called clinical depression by many people, symptoms 

are not the result of normal bereavement, such as the loss of a loved one, or another disease, such 

as hypothyroidism. When the major depressive episode is a depressed or dysphoric (extreme or 

exaggerated sadness, anxiety, or unhappiness) mood that interferes with daily functioning, it is 

termed unipolar depression. For a diagnosis of major depressive disorder, five or more of the 

symptoms : 

 Feelings of hopelessness or helplessness 

 Diminished interest in activities of life  

 Significant weight loss or gain (without dieting) 

 Insomnia (inability to sleep) or hypersomnia (excessive sleeping) 

 Agitation, restlessness, or irritability 

 Fatigue or loss of energy 

 Feelings of worthlessness 

 Excessive or inappropriate guilt 

 Diminished ability to think or concentrate, or indecisiveness 

 Recurrent thoughts of death or suicide (or suicide attempt) 

 

 

A Systematic diagram represent the action of Antidepressant drugs 

Decrease the level of Dopamine 

and 5-HT in Brain 

NA 5HT 
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Three important types of monoaminergic neurons in the brain modulate mood. These are 5-HT, 

which use serotonin as their neurotransmitter, norepinergic neurons, which use norepinephrine as 

their neurotransmitter and dopaminergic neurons, which use dopamine as their neurotransmitter. 

Neurotransmitters can attach to a receptor on the same cell that they were released from (a 

presynaptic receptor) and affect the activity of that cell. These presynaptic receptors act as 

autoreceptors. They recognize when a sufficient amount of neurotransmitter is present in the 

synapse and inhibit further release of theblocked, the receptor will keep the brake from 

functioning, allowing enhanced release of the neurotransmitter, operating as a brake. This works 

as a negative feedback system that regulates the amount of neurotransmitter in the synapse. If the 

presynaptic receptors neurotransmitter.  

The receptors can be blocked by an agent that occupies the receptor site but does not act on the 

site. This prevents the normal neurotransmitter from doing what it usually does. 

"Antidepressant: Drugs are the agents which are used the treatment of depression is know 

as antidepressant drugs" 

 

Antidepressants blocked the reuptake of the endogenous (produced by the body) 

neurotransmitters norepinephrine and serotonin. This action resulted in stimulation of the central 

nervous system (CNS) and alleviation of the depressed mood. A new research indicates that the 

effects of antidepressants are related to slow adaptive changes in norepinephrine and serotonin 
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receptor systems. Treatment with antidepressants is thought to produce complex changes in the 

sensitivities of both presynaptic and postsynaptic receptor sites. Antidepressants increase the 

sensitivity of postsynaptic alpha (a)-adrenergic and serotonin receptors and decrease the 

sensitivity of the presynaptic receptor sites. This enhances recovery from the depressive episode 

by making neurotransmission activity more effective. 

REVERSIBLE INHIBITORS OF MAO-A (RIMAS) 

MOCLOBEMIDE: It is a selective, reversible inhibitor of monoamine oxidase (MAO) which 

increases the Besides its presence in sympathetic nerves, there is an abundant evidence that 

MAO-A is localized in noradrenergic neurons in the locus coeruleus and MAO-B is closely 

associated with serotonergic neurons of the raphe nucleus. 

Mechanism of action: The mechanism of action of moclobemide involves the selective, 

reversible inhibition of MAO-A. This inhibition leads to a decrease in the metabolism and 

destruction of monoamines in the neurotransmitters. This results in an increase in the 

monoamines, relieving depressive symptoms. Refer Fig. 5.4 

Adverse effects: Dizziness, nausea, insomnia, headache, rarely excitement and liver damage. 

Drug Interaction: It may be chances of interaction with other drugs and alcohol are small, but 

caution is advised while coprescribing pethidine, TCAs and SSRIs. 

Dose: 150 mg BDS-TDS (max 600 mg/day) Brand name: RIMAREX 150, 300 mg tabs. 

Uses: It is use to treat the major depressive disorder. 

CLORGYLINE: It is an antidepressive agent and monoamine oxidase inhibitor related to 

Pargyline. 

TRICYCLIC ANTIDEPRESSANTS (TCAS) 

IMIPRAMINE: It is a prototypical tricyclic antidepressant (TCA), is a dibenzazepine- 

derivative TCA. TCAs are structurally similar to phenothiazines. TCAs are potent inhibitors of 

serotonin and norepinephrine reuptake. 

Mechanism of action: It acts as an inhibiting the neuronal reuptake of the neurotransmitters 

norepinephrine and serotonin. It binds the sodium-dependent serotonin transporter and sodium-

dependent norepinephrine transporter reducing the reuptake of norepinephrine and serotonin by 

neurons. Depression has been linked to decrease the stimulation of the post- synaptic neuron by 

norepinephrine and serotonin. Slowing the reuptake of these neurotransmitters increases their 

concentration in the synaptic cleft, producing knock-on effects in protein kinase signalling which 
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is thought to contribute to changes in neurotransmission and brain physiology which relieves 

symptoms of depression. 

 

Mechanism of action TCAs 

Adverse effect: Sedative, hypotensive effects (e.g. blurred vision, dry mouth, constipation, 

urinary retention), respectively. Mental confusion weakness, sweating and fine tremors, 

Pharmacokinetics: It has a half-life of 6-20 hours. It bound 95% to plasma protein. With a dose 

of 200mg imipramine a day, a maximum of 29 g/l of imipramine and 35ug/l of desipramine 

(metabolite) are measured in the milk. 

Interaction: Significant interactions with alcohol, barbiturates, cimetidine, neuroleptics (central 

nervous sedation) and other drugs with anticholinergic effects; with MAO inhibitors, 

sympathomimetics (hypertensive crisis, general reaction); quinidine (cardiotoxicity). 

Contraindication: In elderly people, a regular cardiac functional testing (ECG) is particularly 

indicated. Limit the amounts given to suicidal subjects! Because of the high cardiotoxicity, 

intensive care is indicated when there is intoxication. 

Uses: This medication is used to treat depression. It is use this medication to treat depression 

may improve your mood, sleep, appetite, and energy level and may help restore your interest in 

daily living. It can help the child control nighttime bed-wetting. restore interest in daily life 

 

AMITRIPTYLINE: It is a dibenzocycloheptene-derivative tricyclic antidepressant (TCA) and 

analgesic.. They contain a tricyclic ring system with an alkyl amine substituent on the central 

ring.. 

Mechanism of action: It is metabolized to nortriptyline which inhibits the reuptake of 

norepinephrine and serotonin almost equally. It inhibits the membrane pump mechanism 
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responsible for uptake of norepinephrine and serotonin in adrenergic and serotonergic neurons. It 

displays affinity for muscarinic and histamine H1 receptors. At both central and spinal cord 

level, it exhibits ion-channel blocking effects on sodium, potassium and NMDA channel. The 

noradrenaline, sodium and the NMDA effects are mechanisms known to be involved in the 

maintenance of neuropathic pain, chronic tension type headache prophylaxis and migraine 

prophylaxis. 

Uses: It has anticholinergic and sedative properties. It is used to treat depression, chronic pain, 

irritable bowel syndrome, diabetic neuropathy, post-traumatic stress disorder (unlabeled use), 

and for migraine prophylaxis (unlabeled use).. 

Daily dosage : 50-200mg 

Brand name : Amiline, Amitone, Tryptoman 

TRIMIPRAMINE: It is tricyclic antidepressant similar to imipramine, but has more 

antihistaminic and sedative properties. 

Mechanism of action: Its mechanism of action differs from other tricyclic antidepressants. It 

acts by decreasing the reuptake of norepinephrine and serotonin (5-HT). It is now thought that 

changes occur in receptor sensitivity in the cerebral cortex and hippocampus. The hippocampus 

is part of the limbic system, is a part of the brain involved in emotions. Presynaptic receptors are 

affected: SHTal and SHTbl receptors are sensitized, SHTa2 receptors are desensitised (leading to 

increased noradrenaline production). Tricyclics are also known as effective analgesics for 

different types of pain, especially neuropathic orneuralgic pain. A precise mechanism for their 

analgesic action is unknown, 

Adverse effect: include agitation, coma, confusion, convulsions, dilated pupils, disturbed 

concentration, drowsiness, hallucinations, high fever, irregular heart rate, low body temperature, 

muscle rigidity, overactive reflexes, severely low blood pressure, stupor, vomiting. 

Dose: 50-150mg. 

Brand Name : Surmontil 10, 25mg tab 

DOXEPIN 

It is a dibenzoxepin-derivative tricyclic antidepressant (TCA). It is structurally similar to 

phenothiazines. 

Mechanism of action: The mechanism of action of doxepin is not completely clear. It is thought 

that like amitriptyline, doxepin enhances the actions of norepinephrine and serotonin by blocking 
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their reuptake at the neuronal membrane. However, doxepin weakly inhibits the reuptake of 

dopamine. It may also act on histamine Hi-receptors, resulting in sedative effects, and B-

adrenergic receptors. It is also an antagonist of 5-hydroxytryptamine (serotonin) receptors, alpha-

1 adrenergic receptor, and muscarinic cholinergic receptors. 

Uses: It is, is used to treat depression and anxiety and, topically, pruritus associated with eczema. 

Doxepin has substantial anticholinergic and sedative effects. 

Dose : 50-150 mg 

Brand Name: Spectra, Exipeace, Doxetar, 10, 25,75 mg tab. 

DOTHIEPIN 

It is formerly known as Dosulepin (USAN), is a tricyclic antidepressant with anxiolytic 

properties. It is not FDA-approved due to low therapeutic index and significant toxicity in 

Mechanism of action: It inhibits the reuptake of biogenic amines, increasing available 

neurotransmitter levels at the synaptic cleft.  

Uses: It is a thio derivatives of Amitriptyline with a similar efficacy to that of Amitriptyline, and 

also exhibits anticholinergic, antihistamine and central sedative properties. 

Dose : 50-150 mg 

Brand Name : Prothiaden 25,75 mg tab. 

CLOMIPRAMINE: It is a 3-chloro analog of imipramine, which is a dibenzazepine- derivative 

tricyclic antidepressant (TCA).  

Mechanism of action: It is a strong, but not completely selective serotonin reuptake inhibitor 

(SRI), its metabolite desmethyclomipramine acts preferably as an inhibitor of noradrenaline 

reuptake. The di-receptor blockage and B-down-regulation have been noted and most likely play 

a role in the short term effects of clomipramine. A blockade of sodium-channels and NDMA-

receptors might, as with other tricyclics, account for its effect in chronic pain, in particular the 

neuropathic type. 

Adverse effect: Sedative, hypotensive and anticholinergic effects (e.g. blurred vision, dry 

mouth, constipation, urinary retention). 

Uses: It is used as an antidepressant. It may be used to treat obsessive-compulsive disorder and 

disorders with an obsessive-compulsive component (e.g. depression, schizophrenia, Tourette's 

disorder). 

Dose : 50-150 
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Brand Name: Clofranil, Clonil, 10, 25,50 mg tab. 

Predominantly NA Reuptake inhibitor 

DESIPRAMINE: It is a dibenzazepine-derivative tricyclic antidepressant (TCA). TCAs are 

structurally similar to phenothiazines. 

Mechanism of action. It is selectively blocks reuptake of norepinephrine (noradrenaline) from 

the neuronal synapse. It also inhibits serotonin reuptake, but to a lesser extent compared to 

tertiary amine TCAs such as imipramine. The inhibition of neurotransmitter reuptake increases 

stimulation of the post-synaptic neuron. . Its chronic use of desipramine also leads to down-

regulation of beta-adrenergic receptors in the cerebral cortex and sensitization of serotonergic 

receptors. An overall increase in serotonergic transmission likely confers desipramine its 

antidepressant effects. 

Uses: It is used an antidepressant effects. It may be used to treat depression, neuropathic pain 

(unlabeled use), agitation and insomnia (unlabeled use) and attention-deficit hyperactivity 

disorder. 

Dose : 50-200mg 

NORTRIPTYLINE: It is a tricyclic antidepressant of the dibenzocycloheptene type and is the 

active metabolite of amitriptyline. It is an inhibitor of pre-synaptic noradrenaline reuptake than 

of serotonin and is less anticholinergic than amitriptyline whilst having stronger 

antihistaminergic effects 

Mechanism of action: It is believed that nortriptyline either inhibits the reuptake of the 

neurotransmitter serotonin at the neuronal membrane or acts at beta-adrenergic receptors. It 

displays a more selective reuptake inhibition for noradrenaline, which may explain the relief and 

improvement of biological symptoms with nortriptyline therapy. Tricyclic antidepressants do not 

inhibit monoamine oxidase nor do they affect dopamine reuptake. As with other TCAs, 

nortriptyline displays affinity for other receptors including mACh receptors, histamine receptors 

and 5-HT receptors. Antimuscarinic effects upon binding to 

mAChR are responsible for various side effects of TCAs. 

Dose : 50-150mg 

Brand Name: Sensival, Parmiox 25mg tab 
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AMOXAPINE: It is a tricyclic antidepressant of the dibenzoxazepine class, chemically distinct 

from the dibenzodiazepines, dibenzocycloheptenes, and dibenzoxepines. It has a mild sedative 

component to its action. 

Mechanism of action: It acts by decreasing the reuptake of norepinephrine and serotonin (5- 

HT). TCAs also block histamine H1 receptors, al-adrenergic receptors and muscarinic receptors. 

Adverse effect: Sedative, hypotensive, blurred vision, dry mouth, constipation, urinary retention 

Uses: It is used as an antidepressant. It may be used to treat neurotic and reactive depressive 

disorders, endogenous and psychotic depression, and mixed symptoms of depression and anxiety 

or agitation. 

Dose : 100 to 300 mg 

Brand Name : Demolox 50, 100mg tab. 

REBOXETINE: Reboxetine is a selective noradrenaline reuptake inhibitor (NaRI), the first 

drug of new antidepressant class. It is an a-ariloxybenzyl derivative of morpholine 

It is a selective inhibitor of noradrenaline reuptake. It does not affect dopamine or serotonin 

reuptake. 

Uses: It is primarily used to treat depression but has also been found useful in the treatment of 

narcolepsy and panic disorders. 

SELECTIVE SEROTONIN REUPTAKE INHIBITION (SSRI) 

FLUOXETINE: It is the first agent of the class of antidepressants known as selective serotonin-

reuptake inhibitors (SSRIs). 

Mechanism of action: It is a selective serotonin-reuptake inhibitor (SSRI), it blocks the reuptake 

of serotonin at the serotonin reuptake pump of the neuronal membrane, enhancing the actions of 

serotonin on 5HT1A autoreceptors. It binds with significantly less affinity to histamine, 

acetylcholine, and norepinephrine receptors than tricyclic antidepressant drugs. 

Side effects: Dry mouth, nausea, dizziness, drowsiness, sexual dysfunction and headache 

Uses. It is used to treat major depressive disorder (MDD), moderate to severe bulimia nervosa, 

obsessive-compulsive disorder (OCD), premenstrual dysphoric disorder (PMDD), panic disorder 

with or without agoraphobia. 

Dose : 20-60mg. Fludac, Flunil, Flubar, Prodac 20mg cap. 

FLUVOXAMINE: It is an antidepressant which functions pharmacologically as a selective 

serotonin reuptake inhibitor. The antidepressant, antiobsessive-compulsive, and antibulimic 
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actions of Fluvoxamine are presumed to be linked to its inhibition of CNS neuronal uptake of 

serotonin 

Mechanism of action: The exact mechanism of action of fluvoxamine has not been fully 

determined, but appears to be linked to its inhibition of CNS neuronal uptake of serotonin. It 

blocks the reuptake of serotonin at the serotonin reuptake pump of the neuronal membrane, 

enhancing the actions of serotonin on 5HT1A autoreceptors. 

Use: It is used to treat the depression associated with mood disorders. It is also used on occassion 

in the treatment of body dysmorphic disorder and anxiety. 

PAROXETINE: It belong to a class of antidepressant agents known as selective serotonin- 

reuptake inhibitors (SSRIs). serotonergic neurotransmission by reducing turnover of the 

neurotransmitter, therefore it 

Mechanism of action: It is a potent and highly selective inhibitor of neuronal serotonin 

reuptake. It likely inhibits the reuptake of serotonin at the neuronal membrane, enhances 

prolongs its activity at synaptic receptor sites and potentiates 5-HT in the CNS. 

Side effects: Dry mouth, nausea, dizziness, drowsiness, sexual dysfunction and headache 

Use: It is used to treat depression resistant to other antidepressants, depression complicated by 

anxiety, panic disorder, social and general anxiety disorder, obsessive-compulsive disorder 

(OCD), premenstrual dysphoric disorder, premature ejaculation, and hot flashes of menopause in 

women with breast cancer. In human platelets, it blocks the uptake of serotonin. 

Dose : 20-50 mg 

SERTRALINE: It has one active metabolite and, like the other SSRIs, have less sedative, 

anticholinergic, and cardiovascular effects than the tricyclic antidepressant drugs because it does 

not have clinically important anticholinergic, antihistamine, or adrenergic (alphal, alpha2, beta) 

blocking activity. 

Mechanism of action: The exact mechanism of action sertraline is not fully known, but the drug 

appears to selectively inhibit the reuptake of serotonin at the presynaptic membrane. This results 

in an increased synaptic concentration of serotonin in the CNS, which leads to numerous 

functional changes associated with enhanced serotonergic neurotransmission. 

Uses: It is used in depressive disorder obsessive-compulsive disorder (OCD) panic disorder, 

post-traumatic stress disorder (PTSD) premenstrual dysphoric disorder (PMDD) and social 

anxiety disorder (social phobia). 
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CITALOPRAM: It belongs to a class of antidepressants known as selective serotonin reuptake 

inhibitors (SSRIs). 

Mechanism of action: It is a highly selective serotonin reuptake inhibitor (SSRI) with little 

effect on norepinephrine (NE) and dopamine (DA) central reuptake. It binds with significantly 

less affinity to histamine, acetylcholine, and norepinephrine receptors than tricyclic 

antidepressant drugs. 

Uses: It is used to treat depression, anxiety, eating disorders and obsessive-compulsive disorder 

among other mood disorders. It is used as antidepressant, anti-anxiety. 

ESCITALOPRAM: It is S-enantiomer of citalopram, belongs to a class of antidepressant agents 

known as selective serotonin-reuptake inhibitors (SSRIs). 

Mechanism of action: The antidepressant, antiobsessive-compulsive, and antibulimic serotonin. 

It blocks the reuptake of serotonin at the serotonin reuptake pump of the neuronal membrane, 

enhancing the actions of serotonin on 5HT1A autoreceptors. SSRIs bind with significantly less 

affinity to histamine, acetylcholine, and norepinephrine receptors than tricyclic antidepressant 

drugs. actions of escitalopram are presumed to be linked to its inhibition of CNS neuronal uptake 

of 

Uses: It is used to treat the depression associated with mood disorders. It is also used on 

occassion in the treatment of body dysmorphic disorder and anxiety. It act as antidepressant, 

antiobsessive-compulsive. 

ATYPICAL ANTIDEPRESSANT 

TARAZODONE: It has been shown to be effective in patients with major depressive disorders 

and other subsets of depressive disorders. It is generally more useful in depressive disorders 

associated with insomnia and anxiety 

Mechanism of action: It binds at 5-HT2 receptor, it acts as a serotonin agonist at high doses and 

a serotonin antagonist at low doses. Its block serotonin reuptake by inhibit serotonin reuptake 

pump at the presynaptic neuronal membrane. The sedative effect of trazodone is likely the result 

of alpha-adrenergic blocking action and modest histamine blockade at H1 receptor. It weakly 

blocks presynaptic alpha2-adrenergic receptors and strongly inhibits postsynaptic alpha1 

receptors. It does not affect the reuptake of norepinephrine or dopamine within the CNS. 

Uses: It is used as an antidepressive agent. It is generally more useful in depressive disorders 

associated with insomnia and anxiety. 
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Dose : 50-200mg. 

Brand Name : Torazodac 25, 50mg tab, Trazodep : 25,50mg 

MIANSERIN'S: It is a a tetracyclic compound with antidepressant effects. 

Mechanism of action: The mechanism of action is not well understood, although it apparently 

blocks alpha-adrenergic, histamine H1, and some types of serotonin receptors. 

Side effects: Drowsiness and hematological problems. 

Dose : 30-100 mg 

Brand Name: Tetradep 10,20,30mg tab. 

Uses: It's used as an antidepressant, antihistaminic and hypnosedative. 

MIRTAZAPINE; It has a tetracyclic chemical structure and is classified as a noradrenergic and 

specific serotonergic antidepressant. 

Mechanism of action. It acts as an antagonist at central pre-synaptic a2 receptors, inhibiting 

negative feedback to the presynaptic nerve and causing an increase in NE release. Blockade of 

heteroreceptors, a2-receptors contained in serotenergic neurons, enhances the release of 5- 

HT, increasing the interactions between 5-HT and 5-HT1 receptors and contributing to the 

anxiolytic effects of mirtazapine. It also acts as a weak antagonist at 5-HT1 receptors and as a 

potent antagonist at 5-HT2 (particularly subtypes SHT2A and SHT2c) and 5-HT3 receptors. 

Uses: It has fewer ADRs than tricyclic antidepressants and is better tolerated. Selective blockade 

of specific serotonin receptors by mirtazapine likey minimizes side effects typical of other 

antidepressants. 

VANLAFIXINE: It is an antidepressant of the serotonin-norepinephrine reuptake inhibitor. 

venlafaxine and its metabolite, O-desmethylvenlafaxine (ODV) potently inhibit the reuptake of 

serotonin and norepinephrine and weakly inhibit dopamine reuptake. 

DULOXETINE: It is a selective SNRI (selective serotonin-norepinephrine reuptake inhibitor). 

It is a drug which primarily targets major depressive disorder (MDD), generalized anxiety 

disorder (GAD), pain related to diabetic peripheral neuropathy It has not yet been FDA approved 

for stress urinary incontinence or for fibromyalgia. It is a potent inhibitor of neuronal serotonin 

and norepinephrine reuptake and a less potent inhibitor of dopamine reuptake. It has no 

significant affinity for dopaminergic, adrenergic, cholinergic, histaminergic, opioid, glutamate, 

and GABA receptors. 
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TIANEPTINE: It is a drug used primarily in the treatment of major depressive disorder and 

used in the treatment of irritable bowel syndrome.  

Mechanism of action: It acts as a full agonist at the mu-type opioid receptor (MOR). The mu(p) 

opioid receptors are currently being studied as effective targets for antidepressant therapies. It is 

believed that the clinical effects of tianeptine are owed to its modulation of these receptors. In 

addition to its actions on the opioid receptor, previous studies have owed its action to its effect 

on the serotonin receptors. 

AMINEPTINE: Its selectively inhibits the reuptake of dopamine and to a lesser extent 

norepinephrine, thus exerting a powerful and fast-acting antidepressant effect. 

BUPROPION: It is unicyclic, amino ketone antidepressant. The mechanism of its therapeutic 

actions is not well understood, but it does appear to block dopamine uptake. 

Mechanism of action: It selectively inhibits the neuronal reuptake of dopamine, norepinephrine, 

and serotonin; actions on dopaminergic systems are more significant than imipramine or 

amitriptyline whereas the blockade of norepinephrine and serotonin reuptake at the neuronal 

membrane is weaker for bupropion than for tricyclic antidepressants. The increase in 

norepinephrine may attenuate nicotine withdrawal symptoms and the increase in dopamine at 

neuronal sites may reduce nicotine cravings and the urge to smoke. It exhibits moderate 

anticholinergic effects. 

Uses: It is used as antidepressent agent. 

Dose : 150-300mg 
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ANTI-ANXIETY DRUGS 

Anxiety is characterized fear and apprehension that may or may not be associated with a clearly 

identifiable stimulus. It is a common reaction to significant life stress, is seen in conjunction with 

almost every psychiatric disorder, and is also a common component of numerous medical 

disorders (e.g., hyperthyroidism, hypoglycemia, pheochromocytoma, complex partial seizures, 

pulmonary disorders, acute myocardial infarction, intoxication with caffeine or various 

substances of abuse). Anxiety is almost invariably accompanied by physical symptoms such as 

 Tachycardia, palpitations, chest tightness, diaphoresis 

 Breathing difficulties 

 Nausea, diarrhea, intestinal cramping 

 Dry mouth 

The sympathetic adrenergic nervous system releases epinephrine and norepinephrine, while the 

parasympathetic nervous system is inhibited. Serotonin and gamma-aminobutyric acid (GABA) 

also may be released at various levels of the neuraxis and in neurons of the brain. Stimulation of 

the endocrine system may result in the simultaneous release of B-endorphins that work with 

epinephrine and norepinephrine to produce physiologic changes such as mydriasis; pallor; 

increased respiratory, cardiac, and basal metabolic rates; increased blood sugar; decreased 

bladder, bowel, and genital functioning; and increased blood flow to the muscles. 

 

Classification of Antianxiety Drugs 



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA  

Antianxiety drugs are medicines that calm and relax people with excessive anxiety, nervousness, 

or tension, or for short term control of social phobia disorder or specific phobia disorder. Drugs 

which relive the symptoms of anxiety are called anti-anxiety drugs. "In anxiety condition the 

Drug maintain the level of noradreline and 5hydroxytrptamine”. 

Benzodiazepines bind to specific benzodiazepine receptor sites (e.g., BZI, BZ2). BZ1 is involved 

in sleep; BZ2 is involved in memory, motor, sensory, and cognitive functions. The BZ receptor 

is a ligand-gated C1-channel, and GABA activation of the receptor results in inward flow of C1-, 

which causes increased neuronal inhibition and CNS depression. BZ1 to BZ6 refers to distinct 

receptor subtypes and not simply to binding sites on the same receptor molecule. Inhibition of 

benzodiazepine receptors in the spinal cord causes muscle relaxation; in the brainstem, it acts as 

an anticonvulsant; in the cerebellum, it causes ataxia; and in the limbic and cortical area, it 

affects emotional behavior. Anxiolytic effects are distinct from the nonspecific consequences of 

CNS depression (e...sedation, motor impairment). Benzodiazepines act as a sedative hypnotic by 

acting on the limbic system and the subcortical CNS. They shorten REM sleep and stage 4 sleep 

but increase total sleep time. These medications have high abuse potential because they are so 

widely available. seizures. Seizure activity is inhibited by depressing nerve transmission in the 

motor cortex and suppressing the spike-and-wave discharge in absence seizures. Clonazepam has 

high potency and increased efficacy against absence seizures. Buspirone lacks the BZ effect. The 

onset and duration of benzodiazepines are variable. Triazolam and midazolam are considered 

short acting; alprazolam, lorazepam, oxazepam, and temazepam are considered intermediate 

acting; and diazepam, chlordiazepoxide, flurazepam, and clonazepam are considered long-acting 

drugs. 

CHLORDIAZEPOXIDE: It is an anxiolytic benzodiazepine derivative with anticonvulsant, 

sedative, and amnesic properties. It has also been used in the symptomatic treatment of alcohol 

withdrawal. 

Mechanism of action: It binds to stereospecific benzodiazepine (BZD) binding sites on GABA 

(A) receptor complexes at several sites within the central nervous system, including the limbic 

system and reticular formation. This results in an increased binding of the inhibitory 

neurotransmitter GABA to the GABA (A) receptor. BZDs, therefore, enhance GABA-mediated 

chloride influx through GABA receptor channels, causing membrane hyperpolarization 
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Uses: It is an anxiolytic benzodiazepine derivative with anticonvulsant, sedative, and amnesic 

properties. It has also been used in the symptomatic treatment of alcohol withdrawal. 

 

OXAZEPAM: It is an intermediate-acting benzodiazepine used to treat alcohol withdrawal and 

anxiety disorders. It is also the metabolite of other benzodiazpines. It acts on GABA receptors 

which are ionotropic chloride-linked channel receptors that produce inhibitory postsynaptic 

potentials. When activated by GABA, the GABA receptor/chloride ionophore complex 

undergoes a conformational change that allows the passage of chloride ions through the channel. 

It stimulate the GABA receptors in the ascending reticular activating system. Since GABA is 

inhibitory, receptor stimulation increases inhibition and blocks both cortical and limbic arousal 

following stimulation of the brain stem reticular formation. Refer Page number 250 Fig.4.16 

Brand Names: Apo Oxazepam Tab 10-30 mg., Novoxapam Tab 10-30 mg, Oxazepam 10- 

15mg Tab. 0 

 

LORAZEPAM: It is a benzodiazepine drug used as an anti-anxiety agent with few side been 

proposed as a preanesthetic agent. It binds to an allosteric site on GABA-A receptors, which are 

pentameric ionotropic receptors in the CNS. Binding potentiates the effects of the inhibitory 

neurotransmitter GABA, which upon binding opens the chloride channel in the receptor, 

allowing chloride influx and causing hyperpolerization of the neuron. Refer page no 236, Fig 

4.16. 

Uses: It is used to treat anxiety, status epilepticus, and for sedation induction andanterograde 

amnesia. 

ALPRAZOLAM: It is a triazolobenzodiazepine compound with antianxiety and sedative- 

hypnotic actions, that is efficacious in the treatment of panic disorders, with or without 

agoraphobia, and in generalized anxiety disorders. It bind nonspecifically to benzodiazepine 

receptors BNZ1, which mediates sleep, and BNZ2, which affects muscle relaxation, 

anticonvulsant activity, motor coordination, and memory. Benzodiazepine receptors are thought 

to be coupled to gamma-aminobutyric acid-A (GABAA) receptors, this enhances the effects of 

GABA by increasing GABA affinity for the GABA receptor. Binding of the inhibitory 

neurotransmitter GABA to the site opens the chloride channel, resulting in a hyperpolarized cell 

membrane that prevents further excitation of the cell. Refer page no 252 
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Fig 14.16 

Uses: It is used to treat panic disorder and anxiety disorder. 

BUSPIRONE: It is an anxiolytic agent and a serotonin receptor agonist belonging to the 

azaspirodecanedione class of compounds. Its structure is unrelated to those of the 

benzodiazepines, but it has an efficacy comparable to diazepam. 

Mechanism of action: It is not chemically related to the benzodiazepines, the barbiturates, or 

any other anxiolytic agents. It have lacks the BZ effect. The exact mechanism of action of 

buspirone is unknown. It binds to 5-HT1A serotonin receptors on presynaptic neurons in the 

dorsal raphe and on postsynaptic neurons in the hippocampus, thus inhibiting the firing rate of 5-

HT-containing neurons in the dorsal raphe. It also binds at dopamine type 2 (DA2) receptors, 

blocking presynaptic dopamine receptors. It increases firing in the locus ceruleus, an area of 

brain where norepinephrine cell bodies are found in high concentration. The net result of it 

actions is that serotonergic activity is suppressed while noradrenergic and dopaminergic cell 

firing is enhanced. 

Pharmacokinetics: It is rapidly absorbed; undergoes extensive first pass metabolism; 

(bioavailability <5%), one metabolite is active and excretion occurs both in urine and faeces; 

T1/2 is 2-5 hrs. 

Side effects: Dizziness, nausea, headache, light-headedness, rarely excitement. 

Uses. It is used in the treatment of generalized anxiety where it has advantages over other 

antianxiety drugs because it does not cause sedation (drowsiness) and does not cause tolerance or 

physical dependence 

Dose: 5-15 mg OD-TDS: Anxipar, Buspin, 

Brand Name: Buscalm 5, 10 mg tab. 

Hydroxyzine: It a piperazine häntämiffamielistred turally related to buclizine, cyclizine, nausea 

and vomiting, and, in combination with an opiate agonist, anxiolytic pain. It is also used as a 

perioperative sedative and anxiolytic and to manage acute alcohol withdrawal. Hydroxyzine's 

active metabolite, cetirizine, is also used as an Hr-antagonist. 

Mechanism of action: It competes with histamine for binding at Hi-receptor sites on the effector 

cell surface, resulting in suppression of histaminic edema, flare, and pruritus. The sedative 

properties of hydroxyzine occur at the subcortical level of the CNS. Secondary to its central 

anticholinergic actions, hydroxyzine may be effective as an antiemetic. 
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Daily dose: 50–200 mg; Atarax 10,25 mg tab, 10 mg/5 ml syr, 25 mg/2ml inj. 

BETA BLOCKER 

Propranolol: It blocks the beta-adrernergic receptors. 

Mechanism of action: It competes with sympathomimetic neurotransmitters such as 

catecholamines for binding at beta(1)-adrenergic receptors in the heart, inhibiting sympathetic 

stimulation. This results in a reduction in resting heart rate, cardiac output, systolic and diastolic 

blood pressure, and reflex orthostatic hypotension. Side effect: The most common side effects 

are lower heart rate, diarrhea, dry eyes, hair loss, nausea and weakness or tiredness. The serious 

side effect are Allergic reactions, Breathing problems, Changes in blood sugar, Cold hands or 

feet, Nightmares or trouble sleeping, Dry, peeling skin, Hallucinations, Muscle cramps or 

weakness, Slow heart rate, Swelling of legs or ankles, Sudden weight gain and vomiting.  

Uses: It is widely used non-cardio selective beta-adrenergic antagonist. Propranolol is used in the 

treatment or prevention of many disorders including acute myocardial infarction, arrhythmias, 

angina pectoris, hypertension, hypertensive emergencies, hyperthyroidism, migraine, 

pheochromocytoma, menopause, and anxiety. 

Dose: The typical dosage is 10–30 mg taken 3-4 times per day, before meals and at bedtime. 

Brand name: Arminol 40 mg/kg. Ciplar, 80-240 mg twice daily. 

OTHER ALTERNATIVE DRUG: 

CARBAMAZEPINE: It is an anticonvulsant structurally similar to tricyclic antidepressants, is 

used to treat partial seizures, tonic-clonic seizures, pain of neurologic origin such as trigeminal 

neuralgia, and psychiatric disorders including manic-depressive illness and aggression due to 

dementia. The response to carbamazepine is variable and may be due to its variable transport, 

especially across the blood-brain-barrier. 

Mechanism of action: It inhibits sustained repetitive firing by blocking use-dependent sodium 

channels. Pain relief is believed to be associated with blockade of synaptic transmission in the 

trigeminal nucleus and seizure control with reduction of post-tetanic potentiation of synaptic 

transmission in the spinal cord. It also possesses anticholinergic, central antidiuretic, 

Antiarrhythmic, muscle relaxant, antidepressant (possibly through blockade of norepinephrine 

release), sedative, and neuromuscular-blocking properties. Refer Fig. 4.18 on page 264. 

Uses. It is an anticonvulsant used to control grand mal and psychomotor or focal seizures. Its 

mode of action is not fully understood, but some of its actions resemble those of phenytoin; 
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although there is little chemical resemblance between the two compounds, their three- 

dimensional structure is similar 

SODIUM VALPROATE: It supplied as the sodium salt valproate semisodium or divalproex 

sodium, is a fatty acid with anticonvulsant properties used in the treatment of epilepsy. The 

mechanisms of its therapeutic actions are not well understood. 

Mechanism of action: It is the sodium salt of Valproic acid. After oral administration it is 

quickly converted to Valproic acid. It prolongs the inactivated state of voltage sensitive neuronal 

sodium ion channel either by increasing the efflux or by decreasing the influx of sodium ion 

across the cell membrane and inhibits the high frequency neuronal discharge. It blocks the 

propagation of neuronal impulses. It also modulates neurotransmitter release and neuronal 

bursting through an effect on voltage gated and receptor gated calcium channels. 

It enhances the release and synthesis of inhibitory neurotransmitter GABA and inhibits its 

degradation. This will result in an increased concentration of GABA and is used as antiepileptic 

agent. It is also used to treat the acute manic phase of bipolar disorder and for the prophylaxis of 

migraine. 

Pharmacokinetics: The absorption is quickly converted to Valproic acid after oral 

administration. It is very widely distributed in the body and bound to protein bound. It is 

extensively metabolised in the liver. It is excreted mainly in urine and small amount in faeces, 

exhaled air and breast milk. 

Side Effects: The side effects are Sedation, ataxia , tremor, headache, dizziness, nausea, 

vomiting, abdominal cramps, diarrhoea, anorexia , pancreatitis and elevated hepatic enzyme 

level. 

Uses: It is used as an anticonvulsant and mood stabilizer 
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ANTI-MANICS OR MOOD STABLIZERS 

It is an acute and chronic organic brain syndrome. (congnitive disorders) : It includes delirium, 

ementia, toxic or pathological basis can be often defined. It is characterized by confusion, 

disorientation, defective memory and disorganized behaviour. Functional disorders: In functional 

disorders memory and orientation are retained where as emotion, thought, behaviour and 

reasoning is altered. Schizophrenia (Split mind) In shizophrenia there is splitting of perception 

and interpretation from reality, inability to think coherently. 

Paranoid states : It is mental disorder characterized by an impaired sense of reality and 

persistant delusions (false belief). There is loss of insight into abnormality. 

Affective disorders : In this condition of an individual there is change in mood, behaviour as 

 Mania : Person has irritable mood, reduced sleep, uncontrollable thoughts and behaviour. 

Hyperactivity violent behaviour. 

 Depression : One (individual) may feed sadness, loss of interest, pleasure, guilt, physical 

and mental slowing melancholia and has self destructive ideas. 

Neuroses : This condition is less serious, patient has ability to understand reality. 

Anxiety : It is an unpleasant emotional state associated with worry, tension, uneasiness and think 

about future. 

Phobic state : Person fears of the unknown, or specific persons, situations or specific objects. 

Antimanic drug, any drug that stabilizes mood by controlling symptoms of mania, the abnormal 

psychological state of excitement 

 

 

LITHIUM: Lithium was used during the 19th century to treat gout. Lithium salts such as lithium 

carbonate (Li2CO3), lithium citrate, and lithium orotate are mood stabilizers 

Mechanism of Action: The mechanism of action of Lithium is not clear. It has been proposed 

that Lithium alters the sodium transport in nerve and muscle cells and inhibits the recycling of 

neuronal membrane phosphoinositides involved in generation of second messengers. This second 
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messengers, such as the phosphatidyl inositol system, where lithium inhibits the enzyme inositol 

monophosphatase, modulation of G proteins. Most recently, regulation of gene expression for 

growth factors and neuronal plasticity by interaction with downstream signal transduction 

cascades, including inhibition of GSK-3 (glycogen synthase kinase 3) and protein kinase C it is 

speculated that lithium may in essence "dial down" the activity of hyperactive circuits involved 

in producing mania. 

 

Effect of lithium, valproic acid (VPA) and carbamazepine (CBZ) on Inositol phosphate (InsP) 

signaling. IPP: Inositol-1A biphosphate 1-phosphatase, IMPase: inositol-1(or4)-

monophosphatase, Ino-1: Inositol synthase; SMIT: sodium/myo-inositol transporter; PLC: 

phospholipase C; DAG: diacylglycerol. 

Side Effects: The side effects are polyuria (nephrogenic diabetes insipidus, excessive urine, 

diarrhea, mild nausea, weight gain, thyroid enlargement, tremor, ataxia, drowsiness (common), 

muscular weakness, leukocytosis and nephrotoxicity 

Toxicity: The Lithium toxicity is closely related to serum lithium levels, and can occur at doses 

close to therapeutic levels (very narrow therapeutic index), requiring frequent tests to monitor 

lithium trough plasma levels. Early symptoms of lithium toxicity can usually be treated by 

reduction or cessation of dosage of the drug and resumption of the treatment at a lower dose after 

24 to 48 hours. Lithium at high toxic doses: seizures, circulatory collapse. 
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Pharmacokinetics: The Volume of distribution of lithium approximates that of total body water. 

It is primarily excreted in urine with insignificant excretion in feces and renal excretion of 

lithium is proportional to its plasma concentration. the half-life of elimination of lithium is 

approximately 24 hours. decreases sodium reabsorption by the renal tubules which could lead to 

sodium depletion . 

Major drug Interactions: Diuretic-induced sodium loss can reduce lithium's renal clearance 

& increase the risk of lithium toxicity. The lithium toxicity has resulted from interactions 

between an NSAID and lithium (indomethacin and piroxicam have been reported to significantly 

increase lithium plasma concentrations). Diuretic drugs ACE inhibitors, such as enalapril and 

captopril, may substantially increase steady-state plasma lithium levels use with calcium channel 

blockers may increase the risk of neurotoxicity. prolongation of the effects of neuromuscular 

blocking agents. 

Indications: It is a first line drug for maintenance treatment of bipolar disorder. It prevents or 

reduces the intensity of subsequent episodes of mania in bipolar patients. 

Contraindications: (1) significant renal or cardiovascular disease (2) severe debilitation or 

dehydration (3) sodium depletion, since the risk of lithium toxicity is high in these patients 

Uses: It is used in for mental illnesses, including bipolar disorder, depression, and schizophrenia. 

It is also used for headache, alcoholism, epilepsy, diabetes, liver disease, kidney disorders, 

arthritis, a skin condition called seborrhea, and overactive thyroid. 

Other uses: It is used in the treatment of asthma, Huntington's disease, Graves' disease, herpes 

simplex, a movement disorder called tardive dyskinesia, Tourette's syndrome, cyclical vomiting, 

Meniere's disease, a tingling or "crawling" sensation in the skin (paresthesias), and aggressive 

behavior in people with attention deficit-hyperactivity disorder (ADHD). 

Lithium Alternative : These drugs have been described in antiepileptic chapter A typical 

antipsychotics e.g. Olanzapine  
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HALLUCINOGENS 

Hallucinogens are drugs that alter the user's thinking processes and perception in a manner that 

leads to significant distortions of reality. These drugs affect one's perception far differently than 

many other types of drugs do. The influence of these drugs represents experiences of new and 

even expanded consciousness and, indeed, some individuals experience synesthesia (mixed 

sensory experiences, such as seeing sounds or hearing colors). 

Other common effects produced by these drugs include hallucinations, an altered sense of time, 

and dissociative experiences (e.g., not feeling connected to one's body or reality). 

Classification 

 

TYPES OF HALLUCINOGENS:  

Hallucinogens can be classified into two subcategories: 

Classic hallucinogens: These are typically produce visual and auditory hallucinations and result 

in an altered sense of time and heightened sensory experiences. 

Example: LSD, Psilocybin, Peyote, BMT 

Dissociative drugs: They produce feelings of detachment, such as derealization (the feeling that 

one is detached from reality or that things are not real) and depersonalization (the feeling that 

one is detached from one's own physical body). 

Example: PCP, Ketamine 

 

LSD: LSD (lysergic acid diethylamide) is a synthetic drug that in small amounts can 

producevery powerful visual hallucinations and mood alterations. It was developed in 1938 by 

chemist Albert Hofmann, who was conducting research with ergot, a fungus, to develop its 

potential as a circulatory stimulant. The fungus had no practical uses for this purpose and it was 

shelved. Five years later, Hoffman began working with it again and, after accidentally absorbing 

it through his finger tips, he experienced the drug's hallucinogenic effects. Now the drug was 
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marketed as a potential benefit to patients in psychotherapy. Many people using LSD typically 

feel euphoric, experience visual hallucinations, and often have very intense moods; however, so-

called "bad trips” can occur in individuals, resulting in extreme anxiety (including panic attacks) 

and significant depression. 

LSD use does not appear to result in physical dependence, although tolerance can develop. 

Other potential effects of LSD include: Increased body temperature, heart rate, and blood 

pressure., Profound sweating, Dizziness, Loss of appetite, Dry mouth, Tremors, Numbness, 

Impulsiveness, Mood swings, Hallucinations and Distorted thinking. 

PSILOCYBIN: Psilocybin (4-phosphoryloxy-N,N-dimethyltryptamine) is a hallucinogenic 

substance that is found in more than 200 types of mushrooms. The common street names for 

mushrooms that contain psilocybin include magic mushrooms, mushrooms, and shrooms. 

The mushrooms are typically eaten, and they are also commonly brewed as a tea. 

A few effects of eating mushrooms include: Relaxation, Spiritual experiences, Hallucinations., 

Panic, Paranoia, Psychosis, Nausea and Vomiting. 

PEYOTE: Peyote is a small cactus containing the active ingredient, mescaline. Mescaline comes 

from the small protrusions ("buttons") on the cactus but can also be produced artificially. It may 

be one of the oldest known hallucinogenic drugs. Typically, the peyote cactus buttons are eaten 

or soaked in water. They can also be ground and put in a capsule or smoked with tobacco or 

marijuana. Many people tend to experience the psychoactive effects of mescaline within one to 

two hours after ingestion, and its effects can last up to 12 hours 9. These effects include: 

Increased heart rate and body temperature, vomiting, Flushed skin, extreme sweating, 

Coordination problems, Hallucinations, Altered perception and body image and Anxiety. DMT: 

DMT (N,N-Dimethyltryptamine), or "Dimitri," is a hallucinogenic chemical that occurs naturally 

in some Amazonian plants, but can also be artificially synthesized. When it is prepared in a 

laboratory, DMT looks like a white, crystalline powder and is most often smoked. The 

worldwide use of DMT is increasing, as it has a large number of new users compared to other 

drugs. Small amounts of DMT may occur naturally in the human brain. These trace quantities of 

DMT are hypothesized to be involved in people's reports of certain unusual events, such as near-

death encounters, mystical experiences, or alien abductions. The effects of DMT may 

include:Hallucinations, Body and spatial distortions, Changes in awareness and perception, 

Increased heart rate and blood pressure, Agitation, Severe vomiting (due to ayahuasca tea). The 
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Long-term DMT use doesn't appear to cause tolerance and there is little evidence surrounding the 

long-term effects of ayahuasca use. The tea doesn't appear to cause any lasting physical or 

mental health problems. 

PCP: Phencyclidine (PCP) was initially developed as a general anesthetic, but because its use is 

associated with serious side effects, the dissociative drug is no longer used medicinally. It's still 

legal for use in animals but is rarely used in veterinary settings. Pure PCP is white and crystalline 

in appearance but additives may give it a tan or brown color. PCP is commonly taken orally in 

tablet or capsule form, smoked, snorted as a powder, The effects of PCP vary depending on the 

dose, but in general, the user will feel effects or injected. within 1-5 minutes if the hallucinogen 

is injected or smoked and within about 30 minutes if taken orally or snorted. Intoxication 

typically lasts about 4-6 hours, and effects may include: Euphoria, Feelings of invulnerability 

and strength, Disorientation, Distorted sensory Severe anxiety, Amnesia. Paranoia: Numbness or 

diminished response to pain and Seizures. 

 

KETAMINE: Ketamine was designed as an anesthetic for both animal and human use, 

particularly in trauma or emergency situations. Nowadays, ketamine is abused for its dissociative 

effects and its popularity as a "club drug" is increasing, particularly among young adults and 

teens. 

Ketamine is usually in a clear liquid or a white powder, the latter of which is placed in plastic 

bags, capsules, or glass vials. The drug can be snorted, smoked, injected, or mixed into drinks. It 

is often used in conjunction with cocaine, methamphetamine, amphetamine, or MDMA 

(Ecstasy). Users will take ketamine repeatedly in a short period of time to prevent a "come-

down"and maintain the psychoactive effects. ketamine include: Special K, Cat tranquilizer, and 

Kit kat. The effects of ketamine occur rapidly and may include: Sedation, Numbness, 

Hallucinations, Delirium, Psychosis, Paranoia, Disorientation, Feelings of detachment, 

Depression, Agitation, Amnesia, Cognitive impairments, Nausea, Muscle stiffness, Heart 

palpitations, Dizziness, Seizures. Tolerance to ketamine use develops rapidly and there is 

evidence of physical dependence in chronic users. 
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ANTIPARKINSON'S DRUGS 

Parkinson's Disease (PD). It is extrapyramidal motor disorder of CNS. It is a progressive 

degenerative disorder. It is a disabling motor impairment due to loss of nigrostriatal 

dopaminergic neurons. It is characterized by tremors, akathisia (Inability to sit still), rigidity, 

kinesias (akinesia, dyskinesia), Instable (stooped) posture, No arm swinging in rhythm with legs, 

sialorrhea, oculogyric crisis (eye are held fixed for a variable length of time), nervous 

depression, involuntary tremors, The secondary symptoms of posture, gait, handwriting, speech, 

facial expression, mood, mask like face, self care & interest in life are gradually altered. It is loss 

of Dopaminergic (DA) Cells Located in Basal Ganglia; mostsymptoms do not appear until striata 

DA levels decline by at least 70-80%."Imbalance between the excitatory neurotransmitter 

acetylcholine and inhibitory neurotransmitter dopamine in the basal Ganglia" the Parkinson's 

symptom induced" 

Antiparkinsions : Antiparkinsion,s drugs are agent which relief the symptoms of 

Parkinson's is called anti-Parkinson's dugs. 

 

Mechanisms of dopaminergic drugs used in the Parkinson's disease. Dopa decarboxylase is 

inhibited by carbidopa in the peripheral tissues but not in the brain, because carbidopa does not 

cross the blood-brain barrier. Catechol-O-methyltransferase is inhibited by tolcapone in both the 

peripheral tissues and the brain. Monoamine oxidase B is inhibited by selegiline. 

DOPAC, dihydroxyphenylacetic acid; D, and D2, dopamine receptor subtypes. 
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LEVODOPA (L-DOPA): It is the naturally occurring form of dihydroxyphenylalanine and the 

immediate precursor of dopamine. Unlike dopamine itself, it can be taken orally and crosses the 

blood-brain barrier. It is rapidly taken up by dopaminergic neurons and converted to dopamine. 

Mechanism of action: It acts mainly by increasing the stores of dopamine in the brain, as the 

drug is converted into dopamine by dopa decarboxylase, which is responsible for theeffects. 

There are five types of dopamine receptors: D1, D2, D3, D4, and D5. Mainly D2 receptors are 

involved. To some extent D1 act as well. D1 are linked with adenyl cyclase and act by increasing 

CAMP levels. D2 rather inhibit adenylate enzyme. They decrease the CAMP and inhibit the 

activation of indirect pathways, which may cause decrease in dopaminergic activity. Increased 

CAMP leads to activation of direct pathways. When direct pathways are stimulated, increase in 

dopaminergic activity occurs. Both path improve the balance e.g. dorpamine and acetycholine. 
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PHARMACOLOGICAL ACTIONS OF LEVODOPA 

CNS: It converted into dopamine, increase in dopaminergic activity occurs, leading to 

improvement of symptoms of Parkinsonism such as decreases tremors, rigidity, Improves 

hypokinesia/akinesia, Improves posture, Improve facial expression (mask like in parkinsonism) 

The secondary symptoms of posture, gait, handwriting, speech, facial expression, mood, self care 

& interest in life are gradually normalized. The sexual activity is increases but no change in 

dementia. It acts on Di & D2 receptors are present in the striatum which is mainly involved in 

the actions of the levodopa. They regulate the activity of two pathways having opposite effects n 

the thalamic input to motor cortex and stimulating Di & inhibitory D2 receptors in the striatum 

achieves smoothening movements & reducing muscle tone. Dopamine receptors are also present 

in CTZ, when they are stimulated vomiting occurs. 

CVS: The DOPA is decarboxylated in periphery before entry into brain. The dopamine levels 

are increased in periphery, alpha and beta receptors are stimulated leading to Increase in heart 

rate, Tachycardia, Increased blood pressure, Sometimes postural hypotension occurs as well, 

Dopamine also causes vasodilatation in splanchnic blood vessels. It also causes a decrease in 

central sympathetic outflow due to alpha 2 receptors negative feedback, decreasing 

norepinephrine. 

Endocrine: Dopamine causes decrease in release of prolactin, also used in hyperprolactemia. 

persons. It also decreases the secretion of GH in acromegaly. GH increases in normal 

CVS: It is due to peripheral conversion into dopamine: Heart-beta 1 effect, increased heart rate, 

tachycardia, palpitations, cardiac arrhythmias Postural hypotension. Dyskinesias Very important 

adverse effect, related to dose. 

Pharmacokinetics: It is rapidly absorbed from the small intestines. Its bioavailability is affected 

by Gastric emptying. If it is slow The levodopa is exposed to degrading enzymes present in gut 

wall & liver for a longer time. It is less available to penetrate blood brain barrier. The amino 

acids present in food compete for the same carrier for absorption less bioavailability. The 

Levodopa undergoes high first pass in g.i. mucosa & liver. It is metabolized peripherally & 

centrally. It is excreted through urine. 

Adverse Effects: It causes Nausea, vomiting, postural hypotension, cardiac arrhythmias, 

exacerbation of angina and alteration of taste sensation. Long therapy: Abnormal movements, 
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mild anxiety, nightmares, severe depression, mania, hallucinations, mental confusion, fluctuation 

in motor performance, doss kinesis, Athetosis systonia. 

Brand Name: Apo-levocarb - Tab 10mg/100mg, Larodopa, Levopa 0.5g tab. 

CARBIDOPA: It is an inhibitor of DOPA decarboxylase, preventing conversion of levodopa to 

dopamine. It is used in parkinson disease to reduce peripheral adverse effects of levodopa. It has 

no antiparkinson actions by itself. 

Mechanism of action: It is mixed with levodopa, carbidopa inhibits the peripheral conversion of 

levodopa to dopamine and the decarboxylation of oxitriptan to serotonin by aromatic L-amino 

acid decarboxylase. This results in increased amount of levodopa and oxitriptan available for 

transport to the CNS. It also inhibits the metabolism of levodopa in the GI tract, thus, increasing 

the bioavailability of levodopa. 

Pharmacokinetics: It can't cross BBB. The administration of separate tablets of carbidopa and 

levodopa produced greater urinary excretion of levodopa in proportion to the excretion of 

dopamine when compared to the two drugs administered at separate times. The plasma t1/2 of 

levodopa is prolonged & dose of levodopa is reduced PDIs inhibit the conversion of levodopa to 

dopamine the systemic concentration of dopamine is reduced. 

Uses: It is a noncompetitive decarboxylase inhibitor, is used in combination with levodopa for 

the treatment of Parkinson's disease. 

Brand name and Dose: Tidomet-LS, Syndopa-110, 10 mg + 100 mg, Sinemet, Duodopa-110 

10 mg + 100 mg, Tidomet Plus, Syndopa Plus 25 mg + 100 mg, Tidomet Forte, Syndopa-275 

25 mg +250 mg 

BENSERAZIDE: levodopa is used by itself as a therapy for treating Parkinson's disease, its 

ubiquitous metabolism into dopamine is responsible for a resultant increase in the levels of 

circulating dopamine in the blood and to various extracerebral tissues. This can result in a 

number of side effects like nausea, vomiting, or even cardiac arrhythmias that may diminish 

patient adherence. A decarboxylase inhibitor like benserazide is consequently an effective 

compound to combine with levadopa as it is incapable of crossing the blood-brain barrier itself 

but acts to prevent the formation of dopamine from levadopa in extracerebral tissues - thereby 

acting to minimize the occurrence of extracerebral side effect. So combination products 

Levodopa/benserazide are used commonly worldwide for the management of Parkinson's 

disease. 
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AMANTADINE: It is an antiviral drug which also acts as an antiparkinson agent, for which it is 

usually combined with L-DOPA when L-DOPA responses decline (probably due to tolerance). It 

is a derivate of adamantane, like a similar drug rimantadine. 

Mechanism of action: The mechanism of its antiparkinsonic effect is not fully understood, but it 

appears to be releasing dopamine from the nerve endings of the brain cells, together with 

stimulation of norepinephrine response. It also has NMDA receptor antagonistic effects. The 

antiviral mechanism seems to be unrelated. The drug interferes with a viral protein, M2 (an ion 

channel), which is needed for the viral particle to become "uncoated" once it is taken inside the 

cell by endocytosis. 

Adverse effect: Insomnia, Dizziness, Confusion, Nightmares 

Uses: It is an antiviral that is used in the prophylactic or symptomatic treatment of influenza 

A. It is also used as an antiparkinsonian agent, to treat extrapyramidal reactions, and for 

postherpetic neuralgia. 

Dose : 100 mg BD. 

Brand Name: Endantadine 100mg, Gocovri 137/1, Osmolex ER 258/1 

DOPAMINERGIC AGONISTS 

BROMOCRIPTINE: Bromocriptine mesylate is a semisynthetic ergot alkaloid derivative with 

potent dopaminergic activity. 

Mechanism of action: The dopamine D2 receptor is G-protein coupled receptor associated with 

G proteins. In lactotrophs, stimulation of dopamine D2 receptor causes inhibition of adenylyl 

cyclase, which decreases intracellular CAMP concentrations and blocks IP3- dependent release 

of Ca2+ from intracellular stores. Decreases in intracellular calcium levels may also be brought 

about via inhibition of calcium influx through voltage-gated calcium channels, rather than via 

inhibition of adenylyl cyclase. Additionally, receptor activation blocks phosphorylation of 

p42/p44 MAPK and decreases MAPK/ERK kinase phosphorylation. Inhibition of MAPK 

appears to be mediated by c-Raf and B-Raf-dependent inhibition of MAPK/ERK kinase. 

Dopamine-stimulated growth hormone release from the pituitary gland is mediated by a decrease 

in intracellular calcium influx through voltage- gated calcium channels rather than via adenylyl 

cyclase inhibition. Stimulation of dopamine D2 receptors in the nigrostriatal pathway leads to 

improvements in coordinated muscle activity in those with movement disorders. 
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Uses: It is used for Parkinsonian Syndrome. It is used to treat dysfunctions associated with 

hyperprolactinemia. It also causes sustained suppression of somatotropin (growth hormone) 

secretion in some patients with acromegaly. 

Brand Name: Proctinal, Sicriptin, Parlodel, 1.25, 2.5 mg. tabs, Encript 2.5, 5 mg tabs. 

ROPINIROLE AND PRAMIPEXOLE : These are two recently developed nonergoline, 

selective D2/D3 receptor agonists with negligible affinity for D1 and nondopaminergic receptors. 

It has relatively greater affinity for D3 receptors. Therapeutic effect as supplementary drugs to 

levodopa in advanced cases of PD as well as side effect profile issimilar to bromocriptine, but 

they are better tolerated with fewer g.i. symptoms. 

Consequently dose titration for maximum improvement can be achieved in 1-2 weeks, whilethe 

same may take several months with bromocriptine. Ropinirole and pramipexole are now 

frequently used as monotherapy for early PD as well. Trials have found them to afford symptom 

relief comparable to levodopa. 

MAO-B INHIBITOR 

Monoamine oxidase (MAO) is an enzyme which accelerates the breakdown of dopamine. It is a 

selective, irreversible inhibitor of type B monoamine oxidase. 

Mechanism of action. It is selective irreversible inhibition of monoamine oxidase type B 

(MAO-B) is thought to be of primary importance. MAO-B is involved in the oxidative 

deamination of dopamine in the brain. It binds to MAO-B within the nigrostriatal pathways in 

the central nervous system, thus blocking microsomal metabolism of dopamine and enhancing 

the dopaminergic activity in the substantial nigra. It may also increase dopaminergic activity 

through mechanisms other than inhibition of MAO-B. At higherdoses, It can also inhibit 

monozmine oxidase type A (MAO-A), allowing it to be used for the treatment of depression. 

Adverse effects Postural hypotension, nausea, confusion, accentuation of levodopa induced, 

involuntary movements and psychosis. Its contraindicated in patients with convulsive disorders. 

It interacts with pethidine causing excitement, rigidity, hyperthermia, respiratorydepression. It 

may also interact with tricyclic antidepressants and selective serotonin reuptake inhibitors. 

Brand name:Eldepryl - 5 mg Tab, Emsam 12 mg, Selegiline-5 mg. Zelapar 1.25mg 

Dose: 5 mg with breakfast and with lunch, either alone (in early cases) or with 

levodopa/carbidopa. Reduce by 1/4th levodopa dose after 2-3 days of adding selegiline. 
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COMT INHIBITORS: 

ENTACAPONE: It is a selective, reversible catechol-O-methyl transferase (COMT) inhibitor 

for the treatment of Parkinson's disease. It is a member of the class of nitrocatechols. The 

mechanism of action of entacapone is believed to be through its ability to inhibit COMT in 

peripheral tissues, altering the plasma pharmacokinetics of levodopa. It is given in conjunction 

with levodopa and an aromatic amino acid decarboxylase inhibitor, such as carbidopa, plasma 

levels of levodopa are greater and more sustained than after administration of levodopa and an 

aromatic amino acid decarboxylase inhibitor alone. It is believed that at a given frequency of 

levodopa administration, these more sustained plasma levels of levodopa result in more constant 

dopaminergic stimulation in the brain, leading to a greater reduction in the manifestations of 

parkinsonian syndrome. 

TOLCAPONE: Tolcapone is a drug that inhibits the enzyme catechol-O-methyl transferase 

(COMT). It is used in the treatment of Parkinson's disease as an adjunct to levodopa/carbidopa 

medication. It is a yellow, odorless, non-hygroscopic, crystalline compound. It is associated with 

a risk of hepatotoxicity. 

Mechanism of action: The precise mechanism of action of tolcapone is unknown, but it is 

proposed to be related to its ability to inhibit COMT and alter the plasma pharmacokinetics of 

levodopa, resulting in an increase in plasma levodopa concentrations. The inhibition of COMT 

also causes a reduction in circulating 3-OMD as a result of decreased peripheral metabolism of 

levodopa. This may lead to an increase distribution of levodopa into the CNS through the 

reduction of its competitive substrate, 3-OMD, for transport mechanisms. Sustained levodopa 

concentrations presumably result in more consistent dopaminergic stimulation, resulting in 

greater reduction in the manifestations of parkinsonian syndrome. 

Pharmacokinetics: It is rapidly absorbed (absolute bioavailability is about 65%). The volume of 

distribution 9 L. The protein binding is > 99.9% (to serum albumin). It is metabolic pathway of 

tolcapone is glucuronidation. It is almost completely metabolized prior to excretion, with only a 

very small amount (0.5% of dose) found unchanged in urine. The glucuronide conjugate of 

tolcapone is mainly excreted in the urine but is also excreted in the bile. The half life is 2-3.5 

hours. 

Uses. It is a potent, selective, and reversible inhibitor of catechol-O-methyltransferase (COMT). 

In humans, COMT is distributed throughout various organs, 
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ANTIALZHEIMER'S AGENTS 

Alzheimer's disease (AD) is a neurodegenerative disorder characterized by progressive dementia 

and loss of cognitive abilities. Until now, AD remains incurable. It is the most commonly 

recognized cause of dementia in the aging population its including aging, amyloid deposition, 

neurofibrillary degeneration, synapse loss, inflammation, metabolic compromise, loss of vascular 

integrity, and neuronal injury and loss.  

It is first described by the German psychiatrist and neuropathologist, Alois Alzheimer, in 1906, 

the eponymous syndrome is recognized worldwide as a major cause of morbidity and mortality 

in the aging population contributing to a major burden on healthcare systems. 

 

The diagram show the cause of Alzheimer's disease 

Amyloid plaque deposition in the brain, the development of neurofibrillary pathology, neuronal 

loss and dysfunction of neuroanatomic systems, including those affecting cholinergic 

transmission, are among the commonly described findings in persons with AD. In addition to 

these core pathological features of AD, much evidence has accumulated that increased oxidative 

stress, defects in mitochondrial dysfunction and cellular energy production, and chronic 

inflammatory mechanisms contribute to the degenerative cascade in this complex disease. 

Ant-Alzheimer's agents are the agents which improve the function of dementia and loss of 

cognitive abilities is called Ant-Alzheimer's agents. 

Classification of Anti- Alzheimer's Agents 

RIVASTIGMINE: It is a parasympathomimetic or cholinergic agent for the treatment of mild to 

moderate dementia of the alzheimer's type. It is a cholinesterase inhibitor that inhibits both 

butyrylcholinesterase and acetylcholinesterase. It is a carbamate derivative that is structurally 

related to physostigmine, but not to donepezil and tacrine. 
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Classification of Anti- Alzheimer's Agents 

 

RIVASTIGMINE: It is a parasympathomimetic or cholinergic agent for the treatment of mild to 

moderate dementia of the alzheimer's type. It is a cholinesterase inhibitor that inhibits both 

butyrylcholinesterase and acetylcholinesterase. It is a carbamate derivative that is structurally 

related to physostigmine, but not to donepezil and tacrine. 

Mechanism of action: It inhibits the enzymes acetylcholinesterase (ACHE) and 

butyrylcholinesterase (BuChE), which are present both in the central nervous system (CNS) and 

peripherally. Central cholinergic neurons are important for regulation of memory; thus in the 

CNS the boost of acetylcholine caused by ACHE blockade contributes to improved cognitive 

functioning. In particular, rivastigmine appears to be somewhat selective for ACHE in the cortex 

and hippocampus - two regions important for memory-over other areas of the brain. 

Rivastigmine's blockade of BuChE in glia may also contribute to enhanced acetylcholine levels. 

 

Process of protest the acetylcholine 

Side effects: The side effects may include nausea and vomiting, decreased appetite and weight 

loss, lack, bloody, or tarry stools, coughing up blood or vomit that looks like blood or coffee 

grounds, feeling light-headed, fainting, chest pain, confusion, agitation and extreme fear. 



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA  

Pharmacokinetic: It is well absorbed orally, with a bioavailability of about 40% in the 3-mg 

dose. Pharmacokinetics is linear up to 3 mg BID, but nonlinear at higher doses. Elimination is 

through the urine. Peak plasma concentrations are about one hour, with peak cerebrospinal fluid 

concentrations at 1.4-3.8 hours. 

Uses: It is a parasympathomimetic and a reversible cholinesterase inhibitor. It is used in the 

treatment Alzheimer's disease that is associated with memory loss and cognitive deficits is a 

deficiency of acetylcholine as a result of selective loss of cholinergic neurons in the cerebral 

cortex, nucleus basalis, and hippocampus. 

Dose: The oral doses of rivastigmine should be titrated with a 3 mg per day increment every 2 to 

4 weeks. The initial initial dose of 1.5 mg twice daily is recommended followed by an increase 

by 1.5 mg/dose after four weeks 

Brand Name: Exelon Capsule, Rivasmine Capsule, Rivamer Capsule. 

 

GALANTAMINE: It is a benzazepine derived from norbelladine. It is found in galanthus and 

other amaryllidaceae. It is a cholinesterase inhibitor that has been used to reverse the muscular 

muscular effects of gallamine triethiodide and tubocurarine, and has been studied as a freatment 

for Alzheimer's disease and other central nervous system. 

Mechanism of action: It is a phenanthrene alkaloid and a reversible, competitive 

acetylcholinesterase inhibitor. It is not structurally related to other acetylcholinesterase 

inhibitors. Its proposed mechanism of action involves the reversible inhibition of 

acetylcholinesterase, which prevents the hydrolysis of acetycholine, leading to an increased 

concentration of acetylcholine at cholinergic synapses. It also binds allosterically with nicotinic 

acetylcholine receptors and may possibly potentiate the action of agonists (such as acetylcholine) 

at these receptors. 

DONEPEZIL: It is a centrally acting reversible acetyl cholinesterase inhibitor. Its main 

therapeutic use is in the treatment of Alzheimer's disease where it is used to increase cortical 

acetylcholine. An early pathophysiological feature of Alzheimer's disease that is associated with 

memory loss and cognitive deficits is a deficiency of acetylcholine as a result of selective loss of 

cholinergic neurons in the cerebral cortex, nucleus basalis, and hippocampus. 

Mechanism of action: It is a piperidine derivative that is a centrally active, reversible inhibitor of 

acetylcholinesterase. This drug is structurally unrelated other anticholinesterase agents. It is 
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proposed mechanism of action involves the reversible nhibition of cholinesterases (eg. 

acetylcholinesterase), which prevents the hydrolysis of acetycholine, and leads to an increased 

concentration of acetylcholine at cholinergic synapses. 

Brand Name: Aricept 5mg. 

TACRINE: It is centrally active cholinesterase inhibitor that has been used to counter the effects 

of muscle relaxants, as a respiratory stimulant, and in the treatment of Alzheimer's disease and 

other central nervous system disorders. 

Mechanism of action: The mechanism of tacrine is not fully known, but it is proposed that the 

drug is an anticholinesterase agent which reversibly binds with and inactivates cholinesterases. 

This inhibits the hydrolysis of acetylcholine released from functioning cholinergic neurons, thus 

leading to an accumulation of acetylcholine at cholinergic synapses. The result is a prolonged 

effect of acetylcholine. 

Use: It is used to treatment the mild to moderate dementia of the Alzheimer's type. 

MEMANTINE: It is an amantadine derivative with low to moderate-affinity for NMDA 

receptors. It is a noncompetitive NMDA receptor antagonist that binds preferentially to NMDA 

receptor-operated cation channels. It blocks the effects of excessive levels of glutamate that may 

lead to neuronal dysfunction. 

 

Mechanism of action: It is a noncompetitive low-affinity N-methyl-D-aspartate (NMDA) 

receptor antagonist that binds to the magnesium site when the channel is open. 

(1) If amyloid's synaptic effects lead to a steady (tonic) leak of glutamate and result in excessive 

calcium influx in postsynaptic neurons, this could cause memory problems and, in the long term, 

accumulation of free radicals and thus destruction of neurons. 

(2) It blocks the downstream effects of tonic glutamate release by "plugging" the NMDA ion 

channel and thus may improve memory and prevent neurodegeneration. 

(3) Because memantine has low affinity, when there is a phasic burst of glutamate and 

depolarization occurs, this is enough to remove memantine from the ion channel and thus allow 

normal neurotransmission. 

(4) It also has o antagonist properties and weak 5HT3 antagonist properties, but it is not clear 

what these contribute to the actions of this agent in Alzheimer's disease. Since its mechanism of 

action in Alzheimer's disease is so different from cholinesterase inhibition, memantine is usually 
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given concomitantly with a cholinesterase inhibitor to exploit the potential of both of these 

approaches and to get additive results in patients.  

Mechanism of Action of Memantine 

 

Pharmacokinetic: It is well absorbed orally with a bioavailability of approximately 100%. Peak 

plasma concentrations are reached in 3-7 hours. Food has no effect on absorption. The volume of 

distribution is 9 to 11 L/kg and proteins binding 45%. It is excreted predominantly in the urine, 

unchanged. 

Brand name: Axura 5-20 mg tablet, 

 

 

CNS STIMULANTS AND NOOTROPICS 

Central nervous system stimulants are drugs whose primary action is to stimulate CNS or 

improve brain functions. 

The CNS stimulants act on the sensory areas in the brain and increase alertness, decreases mental 

fatigue. The pharmacologic efforts have been made to prepare drugs to produce sedation, to 

relieve pain, to control convulsions which have been found strikingly successful in treating the 

mentally ill and with other medical problems. In comparison to CNS depressant, the CNS 

stimulant drugs which are valuable as therapeutic drugs are few and indeed effective. The CNS 

stimulants are used as analeptics. The analeptics is the drug which stimulates central nervous 

system including the respiratory centre especially when depressed by narcotic drugs. The CNS 

stimulants are classified as under: 
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Classification: CNS stimulants are classified as 

 

Cortical Stimulants : 

The central stimulants are the drugs which stimulate the cerebral cortex. 

Xanthine Alkaloids : There are three xanthine alkaloids. 

(i) Caffeine : It is present in the seeds of coffea arabica (coffee seeds). 

(ii) Theophyllin : It is present in the leaves of Thea sinensis (tea leaves). 

(iii) Theobromine : It is present in the seeds of Theobroma cacao (coco seeds). 

Pharmacological actions : 

Central Nervous System : Caffeine stimulates all parts of the cortex. Caffeine increases the 

capacity for sustained intellectual efforts. It induces clear flow of thoughts and associated ideas. 

Motor activity is increased and fatigue is delayed. In large doses caffeine cause confusion, 

headache and dlelirium. Caffeine also produce stimulation of vasomotor, vagal centres and 

induce respiratory stimulation. Caffeine produces greater CNS stimulation than theophylline or 

theobromine. 

In Cardiovascular System: Xanthines produce dilatation of coronary and pulmonary blood 

vessels, produce a direct stimulant action on the myocardium. Caffeine and theophylline effect 

the circulatory system, tends to dilate the systemic blood vessels. 

The other effects of xanthines are : 

(i) Xanthines produce diuretic effect on kidneys. 

(ii) Xanthines cause relaxation of bronchial smooth muscles. 

(iii) Cause decrease in fatigue of skeletal muscles. 

(iv) Cause increase in volume and acidity of gastric secretions. 
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(v) Theophylline in the form of aminophylline is used in bronchial asthma. 

Xanthines are well absorbed on oral and parenteral administration. They are metabolized in liver, 

excreted in urine. 

Toxic effects of xanthines are confusion, insomnia, excitement and delirium, epigastric pain, 

ulcers. Caffeine poisoning is rare. Caffeine is less toxic than theophylline. 

CAFFEINE: It is naturally occurring in some beverages and also used as a pharmacological 

agent. It's most notable pharmacological effect is as a central nervous system stimulant, 

increasing alertness and producing agitation. It also relaxes smooth muscle, stimulates cardiac 

muscle, stimulates diuresis, and appears to be useful in the treatment of some types of headache. 

Mechanism of action: It stimulates medullary, vagal, vasomotor, and respiratory centers, 

promoting bradycardia, vasoconstriction, and increased respiratory rate. It increased intracellular 

cyclic 3' 5'-adenosine monophosphate (cyclic AMP) following inhibition of phosphodiesterase, 

the enzyme that degrades cyclic AMP. It is now propsed that xanthines such as caffeine act as 

antagonists at adenosine-receptors within the plasma membrane of virtually every cell. The 

adenosine acts as an autocoid, inhibiting the release of neurotransmitters from presynaptic sites 

but augmenting the actions of norepinephrine or angiotensin, antagonism of adenosine receptors 

promotes neurotransmitter release. 

Indication: It is indicated for fatigue, orthostatic hypotension, and for the short term treatment of 

apnea of prematurity in infants. 

Uses: caffeine is used to treat migraine and other headache types. Over the counter, caffeine is 

available to treat drowsiness or mild water-weight gain. 

Brand Name: Cafcit 20mg 1ml sol. Oral. Diurette Water Pills 200 mg tab. Peyona Inj. 20 ml. 

Spirit (chewable Squares) 60 mg. oral. 

METHYLXANTHINE : It is derivative from tea with diuretic, smooth muscle relaxant, 

bronchial dilation, cardiac and central nervous system stimulant activities. 

Mechanism of action: It relaxes the smooth muscle of the bronchial airways and pulmonary 

blood vessels and reduces airway responsiveness to histamine, methacholine, adenosine, and 

allergen. It competitively inhibits type III and type IV phosphodiesterase (PDE), the enzyme 

responsible for breaking down cyclic AMP in smooth muscle cells, possibly resulting in 

bronchodilation. It also binds to the adenosine A2B receptor and blocks adenosine mediated 

bronchoconstriction. 



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA  

In inflammatory condition, it activates histone deacetylase to prevent transcription of 

inflammatory genes that require the acetylation of histones for transcription to begin. 

USES: It is used for the treatment of the symptoms and reversible airflow obstruction associated 

with chronic asthma and other chronic lung diseases, such as emphysema and chronic bronchitis. 

Brand Name: Elixir De Theophylline 80 mg, Elixophylline 80 mg liq. Pulmophylline Elx 80 

mg. oral. Quibron-T 300 mg. Slo-bid 100-300 mg. cap. Theo ER. 400 mg. tab 

THEOBROMINE: It is an alkaloid in Theobroma cacao (the cacao bean) and other plants. It is 

used as a bronchodilator and as a vasodilator. It has a weaker diuretic activity than theophylline 

and is also a less powerful stimulant of smooth muscle. It, a xanthine derivative like caffeine and 

the bronchodilator theophylline, is used as a CNS stimulant, mild diuretic, and respiratory 

stimulant The mechanism of action is similar to caffeine 

AMPHETAMINE It non-catecholamine sympathomimetic amines with CNS stimulant activity. 

By mimicking them inestores auf he caterbalamin aneurotransmitters, noradrenaline and 

dopamine, amphetamines modulate monoamine release, reuptake, and signaling within the brain. 

Mechanism of action: Amphetamines stimulate the release of norepinephrine from central 

receptors. At higher dosages, they cause release of dopamine from the mesocorticolimbic system 

and the nigrostriatal dopamine systems. Amphetamine may also act as a direct agonist on central 

5-HT receptors and may inhibit monoamine oxidase (MAO). In the periphery, amphetamines are 

believed to cause the release of noradrenaline by acting on the adrenergic nerve terminals and 

alpha- and beta-receptors. Modulation of serotonergic pathways may contribute to the calming 

affect. The drug interacts with VMAT enzymes to enhance release of DA and 5-HT from 

vesicles. It may also directly cause the reversal of DAT and SERT. 

Side effects: Palpitation, hypertension, gastro intestinal upset, insomnia, restlessness, confusion, 

tremors, erratic behaviour. It cause drug dependence (psychological type), restlessness and 

collapse with overdose (toxic dose) 

Uses: Psychic stimulation : It act centrally as well as peripherally. It stimulates cortex, medulla 

and spinal cord and cause alertness, wakefulness and improve mental functions. Large doses of 

amphetamines stimulate medullary and respiratory systems. Repeated excessive stimulation by 

amphetamines is followed by depression and fatigue. 

CVS: It cause increase in systolic and diastolic blood pressure, reflex bradycardia at large doses 

cause cardiac arrhythmias. 
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Smooth muscle: The effect of amphetamines on smooth muscles is variable. Amphetamines 

cause relaxation (relax) in bronchial muscles, while gastro intestinal and bladder muscles 

constrict. It cause loss of appetite which leads to weight loss of body. 

Treatment of Narcolepsy : During the attack of sleep in the day time, amphetamines may be 

administered in dose of 30 to 40 mg per day in divided doses that prevents attacks of day time 

sleep. The drug amphetamine should not be given to patient after 4 to 5 PM as it may interfere 

with the natural sleep. 

Treatment of Obesity: Amphetamines because of their anorexiant (loss of appetite) effect are 

used to reduce food intake in obese individual and their body weight is reduced. For obesity 

15mg to 20 mg dose is given daily. The first dose of 5 mg tablet is given before breakfast next 

dose at 11 AM, the third dose at 4 PM, the time of greatest hunger. 

Precautions for Patients 

(1) To avoid ingestion of alcohol. 

(2) To decrease caffeine consumption (coffee, tea, cola) may increase stimulation / irritability 

(3) Not to withdraw or discontinue drug abruptly, taper dose of drug for two weeks to avoid 

lethary, depression. 

(1) To avoid use of any other drug unless prescribed. 

Treatment of Overdose : To administer fluids, anti hypertensives for increased blood pressure, 

Ammonium chloride for increase of secretions, hemodialysis. 

Brand Name: Adzenys XR-ODT 6.3-15.7 mg. tab. Dyanavel XR 2.5 mg sus. 

METHYLPHENIDATE: It is a white crystalline powder freely soluble in water. It act as a 

cerebral stimulant acts on cerebral cortex. Central nervous system stimulants are used most 

commonly in the treatment of attention-deficit disorders in children and for narcolepsy. 

Mechanism of Action: It blocks dopamine uptake in central adrenergic neurons by blocking 

dopamine transport or carrier proteins. It acts at the brain stem arousal system and the cerebral 

cortex and causes increased sympathomimetic activity in the central nervous system. Alteration 

of serotonergic pathways via changes in dopamine transport may result. 

It increase release of noradrenaline, dopamine in cerebral cortex to reticular activating system 

Indications : Narcolepsy, Attention deficit hyperactivity disorder. 

Dosage : Narcolepsy: 
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Adult : Orally 10mg, b.1.d to t.1.d half an hour before meals, may increase upto 40 mg not to 

exceed 60 mg per day. 

Attention deficit hyperactivity disorder : 

Child above age 6 year, 5 mg before breakfast, lunch increase by 5 to 10 mg per week, not to 

exceed 60 mg per day. 

Contraindications : Hypersensitivity, anxiety, children below 6 year age, Gilles de la Tourette 

syndrome, Pregnancy, Lactation, Hypertension, drug abuse. 

Side effects : Growth retardation, urticaria, skin rash, exfoliate dermatitis, blood changes, weight 

loss, dry mouth, loss of appetite, nausea, fever, scalp hair loss, insomnia, restlessness, 

talkativeness, akathisia, anaemia, leukopenia. 

Pharmacokinetics : Oral dose : Onset action to 1 hour, duration of action 4 to 6 hours, 

metabolized by liver, excreted by kidneys. 

Drug interactions : with MAOIs hypertensive crisis. 

Brand Name: Act Methylphenidate ER 27mg, oral. Act Methylphenidate ER 54 mg.oral. 

Aptensio XR cap. 60 mg 

Precautions for patient : 

To avoid ingestion of alcohol.  

To decrease caffeine consumption (coffee, tea, cola) increase coffee, tea consumption may lead 

to stimulation increase and irritability. 

"Not to discontinue medicine at once, tapor the dose by abruptly withdrawl symptoms like 

depression, increased sleep lethargy may occur. 

Patient to take sufficient rest, patient will feel tiredness in the evening/end of day. 

Treatment of over dose : Administer fluids, for increased blood pressure give antihypertensive 

drug, short acting barbiturate before lavage. 

MEDULLARY STIMULANTS : 

These are the drugs which stimulates the medulla oblongata. They act as respiratory stimulants. 

The drugs are (i) Picrotoxin (ii) Leptazol, (iii) Nikethamide. 

PICROTOXIN: It is a toxin obtained from the seeds of the shrub Anamirta cocculus.. It is a 

respiratory stimulant and convulsive. It was formerly used in the treatment of barbiturate 

intoxication. It stimulates the mid brain and spinal cord. It stimulates respiration and increase 

blood pressure. 
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Mechanism of action: It antagonizes the GABAA receptor channel directly, which is a ligand-

gated ion channel concerned chiefly with the passing of chloride ions across the cell membrane. 

Therefore it prevents Cl-channel permeability and thus promtes an inhibitory influence on the 

target neuron. It reduces conductance through the channel by reducing not only the opening 

frequency but also the mean open time. It also antagonizes GABAC receptors (also called 

GABAA-rho receptors) but the result of this action is not known. The GABAC receptor is also 

linked to chloride channels, with distinct physiological and pharmacological properties. In 

contrast to the fast and transient responses elicited from GABAA receptors, GABAC receptors 

mediate slow and sustained responses. 

Use: It has been used as a CNS stimulant and an antidote in poisoning by CNS depressants, 

especially barbiturates. It is used for relieving respiratory distress. 

PENTYLENE TETRAZOL: It stimulates the whole central nervous system, predominantly the 

medulla. Stimulation of the respiratory centre in the medulla is of therapeutic value and 

usefulness. It also stimulates the vasomotor and vagal centers. The blood pressure is elevated. 

Leptazol has no direct action on heart 

Low doses cause excitation; large doses produce convulsions similar to those caused by 

picrotoxin. It is commonly used for as convulsant for testing anti convulsant drugs in laboratory 

animals. The therapeutic use of pentylene tetrazol is as a respiratory stimulant in 

emergencies/emergency. 

Dose adult : 10 to 20 drops three times a day, infants : 4 to 12 month 1 to 3 drops thrice daily 

child : as many drops as age in years. 

NIKETHAMIDE (Coramine) 

Nikethamide is a colorless or pale yellow liquid. It has a characteristic odour. It is miscible in 

water in all proportions. Coramine or nikethamide is a synthetic pyrimidine derivative. 

Nikethamide is a powerful central nervous system stimulant, its action is mainly in the medulla. 

In large doses it produce convulsions. The main therapeutic use of nikethamide is as a respiratory 

stimulant. It is used in depression caused by alcohol, barbiturates and anaesthetic collapse. It 

causes on increase in blood pressure proceeded by a transient fall. 

The circulatory effect appears secondary to the improvement of the respiratory system. 

The drug is available as in 25 percent W/V solution for parenteral use. The prompt action and 

better results are obtained in respiratory emergency by administering intravenously. Dose is 1.5 
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to 3ml to be repeated if required. It is used in the hospitals when respiration is already depressed 

with the hope that it improves respiration and will restore the blood pressure and will provide 

strength to the heart. 

SPINAL STIMULANTS : 

STRYCHNINE : It is an alkaloid obtained from the seeds of strychnos nux vomica plant. It has 

no therapeutic value. It has been proved useful as research tool in study of mode of action of 

convulsant drugs through the strychnine stimulates/increases general activity of central nervous 

system, yet is not used as a drug for therapeutic use. The reason is that the margin between 

therapeutic dose and toxic dose is very close or narrow. It acts as a spinal cord stimulant. It 

stimulates the whole cerebrospinal axis. 

Mechanism of action: In the CNS, there exist strychnine-sensitive glycine binding sites as well 

as strychnine-insensitive glycine binding sites. The strychnine-insensitive glycine- binding site is 

located on the NMDA receptor complex. The strychnine-sensitive glycine receptor complex is 

comprised of a chloride channel and is a member of the ligand-gated ion channel superfamily In 

strychnine poisoning symptoms are fibrillatory twichings of the hands and feet, cold sweats, 

convulsive seizures with an involuntary cry, excruciating pain and consciousness is maintained 

until death of an individual occurs. This is the difference between the pharmacologic syndrome 

of the strychnine poisoning from seizures in grand mall epilepsy. Death occurs due to asphyxia. 

The drug is metabolised in 6 to 8 hours if the patient of strychnine poisoning is sedated or 

anaesthetised and proted from the stimuli, recovery is possible. The strychnine poisoning may be 

occured accidental or from purposeful use of the drug with homicidal or suicidal intent. The drug 

is used as a rodent poison may inadvertently be taken by children or elder persons. 

Dose: There is a case on record of a woman who died from 5mg of strychnine ingested, and a 

man recovered after taking 1 gram (1000 mg) of strychnine where as a fatal dose is about 60 to 

90 mg (of strychnine). 

Uses: Pills of strychnine used in homes by elder persons as a tonic, besides there are laxative 

pills containing aloin, strychnine and belladonna. A severly constipated person may poison 

himself by taking several pills. Each pill containd 1mg strychnine sulphate. 

Treatment of Strychnine poisoning: 

1. Gastric lavage wash stomach with potassium permenganate solution and be emptied. 

2. Keep the patient warm, quiet, free from noise and dark room, isolated. 
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3. Aqueous suspension of charcoal may be given. 

4. Emetic should not be given owing to the danger of aspirating vomitus. 

5. Convulsions may be controlled by I.V diazepam, 10mg repeat every 30 minutes or as required. 

6. Alternately 5 to 10% solution of thipentone sodium IV in conjunction with muscle relaxant as 

tubocurarine chloride 

7. Artificial respiration with oxygen. 

There is no therapeutic use of strychnine.. The tonic, other preparations containing strychnine 

has been banned in India. 

LOBELINE: Lobeline is an alkaloid obtained from plant lobelia inflata (Indian tobacco plant). 

It contains principal alkaloid alpha lobeline. This alkaloid was used as emergency stimulation of 

the respiration, as it makes more sensative to stimulation of respiration by carbon dioxide. It is 

not used now as its action is not relieable and effective doses are not safe, more over better and 

safe analeptics are available. An ethereal tincture, Tincture lobelia aetheris (1ml) was earlier 

popular is a bronchial antispasmodic used to cure bronchial asthma. It is not used these days. 

NICOTINE: Nicotine is a stimulant drug that acts as an agonist at nicotinic acetylcholine 

receptors. These are ionotropic receptors composed up of five homomeric or heteromeric 

subunits. 

Mechanism of action: It binds to nicotinic acetylcholine receptors on dopaminergic neurons in 

the cortico-limbic pathways. This causes the channel to open and allow conductance of multiple 

cations including sodium, calcium, and potassium. This leads to depolarization, which activates 

voltage-gated calcium channels and allows more calcium to enter the axon terminal. Calcium 

stimulates vesicle trafficking towards the plasma membrane and the release of dopamine into the 

synapse. Dopamine binding to its receptors is responsible the euphoric and addictive properties 

of nicotine. It also binds to nicotinic acetylcholine receptors on the chromaffin cells in the 

adrenal medulla. Binding opens the ion channel allowing influx of sodium, causing 

depolarization of the cell, which activates voltage-gated calcium channels. Calcium triggers the 

release of epinephrine from intracellular vesicles into the bloodstream, which causes 

vasoconstriction, increased blood pressure, increased heart rate, and increased blood sugar. 

Use: It is used for the relief of nicotine withdrawal symptoms and as an aid to smoking cessation 

Brand Name: Nicorette Invisipatch 25 mg patch transdermal, Nicotrol Inhaler 4-10 mg/ml. 

CEREBRAL ACTIVATORS 
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PIRACETAM: It is a psychotropic drug (nootropic agent). It improves directly the efficiency of 

the brain involved cognitive processes such as learning, memory, thoughts and consciousness, 

both in normal and deficient situations. It does not cause vasodilatation. 

Indications : Cerebral vascular accidents, mental retardation in children, behaviour and 

psychotic problems in old age persons. Cerebral insufficiency. (Latest review does not support 

its such uses) 

Dosage : Adult 800 mg three times a day Child : 50 mg per kg body weight in three separate 

doses on obtaining desired improvement reduce dose to half. 

Contraindications : Hypersensitivity, liver disease, kidney disease. Cardiac disorders, 

pregnancy, lactation. 

Side effects : Skin rash, sleep disturbances, depression, weight gain, epigastric, dizziness, 

vomiting, nausea. 

Brand names: Piracetam : Tablet, Injection, Capsule, Syrup. Cerecetam, Pirament, Piratam, 

Novatam, Agitam, Normabrain, Picetam, Piracet, Zopress 400mg, 800mg tablets, capsules. 

Injection 100mg per ml syrup 500mg per 5ml. 

PYRITINOL : It improves disturbed cerebral metabolism. It improves concentration and 

memory defects, senility organic brain syndromes. It activates cortical and sub cortical structures 

in the brain and increases vigilance. 

Indications : Organic brain syndrome, perinatal distress, sequelae of cerebro-vascular accident, 

head injury, prolonged anaesthesia, delayed milestones, develop-mental disorders in children, 

infants, memory defects. 

Contraindications : Rheumatoid arthritis, with precautions in pregnancy lactation, levamisol. 

Dosage : Adult 200 mg three times daily for atleast 6 to 8 weeks. 

Side effects : Headache, tiredness, skin rash, loss of appetite, tiredness, sleep disturbances, 

itching, nausea, vomiting, increased excitability. 

Uses: It has been used in trials studying the treatment of Dementia, Depression, Schizophrenia, 

Anxiety Disorders, and Psychosomatic Disorders. 

Brand names : Pyritinol : Tablet, Suspension. Encephabol 100mg, 200mg. Suspension 100mg 

per 5ml.The therapeutic use of this drug if any, is uncertain. 
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PEMOLINE : It is an cerbral stimulant drug. It has CNS stimulant actions similar to the action 

of methylphenidate. It has been used in narcolepsy, excessive day time sleepiness. It cause 

hepatotoxicity, so it is commonly not used. 

Action : It produces central nervous system stimulation and a paradoxic effect in Attention 

deficit hyperactivity disorder (ADHD) 

Indications : Narcolepsy, Attention deficit hyperactivity disorder (ADHD), excessive day time 

sleepiness. 

Dose : Child above 6 years age / Adult : 37.5 mg morning single dose, not to exceed 112.5 mg 

per day. 

Side effects : Nausea, anorexia, hepatitis, jaundice, weight loss, tachycardia, insomnia, 

headache, dizziness, aggressiveness, skin rash, growth supervision in children. 

Contraindications : Hypersensitivity, hepatic insufficnecy, use with precautions : pregnancy, 

lactation, renal disease, seizure disorders. 

Pharmacokinetics : Onset action : 1 hour peak plasma concentration 2 to 4 hour duration 8 

hour, half life 10 to 30 hours, metabolised by liver excreted inurine. 

Precautions for Patient : 

Not to consume alcohol. 

Decrease intake of coffee, tea, cola to avoid increase stimulation. 

To withdraw drug slowly after tapering of dose. 

OTHER DRUGS 

DOXAPRAM : It is a safe peripheral acting respiratory stimulant. It produces respiratory 

response with 20 to 40 seconds. It increases pulmonary ventillation. Its side effects are seen only 

in over dose, like hypertension, tachycardia, chest pain, nausea, vomiting, hiccough, confusion. 

Pharmacology action : Doxapram cause respiratory stimulation through activation of peripheral 

carotid chemoreceptors. In higher doses it cause medullary respiration centres stimulation. It also 

cause CNS stimulation. 

Indications: Post anaesthetic respiratory stimulation, drug induced central nervous system 

depression, chronic obstructive pulmonary disease. 

Dosage : Post anaesthesia : Adult IV injection 0.5 to 1mg per kg body weight, not to exceed 

1.5 mg per kg total as a single dose maximum 4 mg per kg body weight. IV infusion 250 mg in 

250 ml solution to run at 1 to 3mg per minute (slow I.V.) 
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Drug induced CNS depression : 

Adult : Intravenous dose of 2mg per kg body weight, repeat in 5 minutes, then every 1 to 2 

hours untill patient awakens. Not to exceed 3 grams per day. 

Chronic Obstructive Pulmonary Disease (COPD) 

Adult : I.V. Inf. 1 to 2 mg per minute, not to exceed 3 mg per minute, IV infusion for not more 

than 2 hours. 

Contraindications : Hypersensitivity, pulmonary embolism, new borns, seizure disorders, 

severe dyspnea. Use with precautions in pregnancy, lactation, hypertension, children. 

Pharmacokinetics : I.V. injection on set action 20 to 40 seconds peak concentration 1 to 2 

minutes, duration 5 to 10 minutes, plasma half life 3 to 4 hours, metabolized by liver, excreted in 

urine. 

Drug interactions : Halothane, cyclopropane, enflurane cause cardiac dysrhythmias. 

Brand names: Doxapram : Injection Caropram 20mg per ml. 

Treatment of over dose : Monitor electrolytes, activated charcoal 

MODAFINIL : It is a recently introduced psychostimulant drug. It is used by night shift 

workers, night duty professionals who want to improve alertness and keep awake. This drug is 

claimed to improve accuracy, increase attention span, compromize with sleep (sleepiness) and 

fatigue. 

Mechanism of action: The exact mechanism of action is unclear, although in vitro studies have 

shown it to inhibit the reuptake of dopamine by binding to the dopamine reuptake pump, and 

lead to an increase in extracellular dopamine. Modafinil activates glutamatergic circuits while 

inhibiting GABA. Modafinil is thought to have less potential for abuse than other stimulants due 

to the absence of any significant euphoric or pleasurable effects. It is possible that modafinil acts 

by a synergistic combination of mechanisms including direct inhibition of dopamine reuptake, 

indirect inhibition of noradrenalin reuptake in the VLPO and orexin activation. Modafinil has 

partial alpha 1B-adrenergic agonist effects by directly stimulating the receptors. 

Indications : Narcolepsy (day time sleepiness), sleep apnoea syndrom, shift work sleep 

disorders. 

Dose: Adult : For narcolepsy 100 to 200 mg orally morning and then afternoon for day time 

sleepiness due to narcolepsy, sleep apnoea syndrom. 

Night awakening : Orally 200 mg one hour before starting night duty shift work. 
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Side effects : Headache, insomnia, nausea, dyspepsia, confusion, hypertension, amnesia, 

personality disorders, dizziness, tremors, drug dependence on long term use. 

Pharmacokinetics : Orally well absorbed in gastro intestinal tract, on set action 1 to 2 hours. 

Serum half life 15 hours, metabolized in liver, excreted in urine. 

Brand names: Modafinil : Tablet Provake, Modalert, Modatec, Modapro 100mg, 200mg tablets 

 

 

OPIOID ANALGESICS AND ANTAGONISTS 

Analgesics : "Analgesics" are the drugs which relieve or suppress the pain sensation by their 

action on the central nervous system without causing loss of consciousness." 

The analgesics decrease pain or make the individual unaware of existing pain. 

It is very difficult to define pain. It is recognised as warning signal of danger in a person or 

individual that may be due to some disease or infection. The intractable pain can cause damage 

to organs heart and kidneys. 

Pain cannot be measured, it is only felt by an individual. It can be explained as an unpleasant 

sensation resulted from some disease or infection. 

Clinically pain can be divided in three categories :  

(i) Acute pain  

(ii) Chronic pain  

(iii) Psychogenic pain.  

The acute pain has quick onset action which is a temporary pain. Chronic pain has gradual onset 

action. It is persistant and dull. Psychogenic pain is not concerned with physiological or 

anatomical procedures. It concerns with psychological condition. The analgesic administered to 

an individual should be ideal and safe.The intensity of pain is not proportional to the large size of 

wound and severity of tissue damage. In the year 1946, during World War IInd, recently 

wounded 215 injured men were questioned. There wounds were severe, tissue damage was of 

large area. All were almost rational having equal injuries. 

Among injured persons only 24% patients reported "bad pain". The other wounded patients 

expressed only moderate, mild pain, or no pain. Analgesic drugs should be an ideal drug, safe in 

nature.  

An ideal analgesic should have the following properties. 
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1) The analgesic drug should be a cheap, chemically stable and tasteful. 

2) Analgesic drug should effectively relieve severe pain of different organs. 

3) Analgesics should produce rapid action when administered by mouth (orally) or parenternally 

(by injections) with long duration of action. 

4) Analgesics should not cause addiction or tolerance habbit making, narcosis. 

5) It should not depress respiratory system and should have maximum safety to individual. 

 

NARCOTIC ANALGESICS 

Narcotic analgesics are the drugs which relieve pain and cause depression to central nervous 

system 

Classification of Narcotic drugs 

Narcotic analgesics are the drugs which relieve pain and cause depression to central nervous 

system 

Classification of Narcotic drugs 

 

NATURAL OPIUM ALKALOIDS 

MORPHINE HYDROCHLORIDE: Morphine is a natural opium alkaloid. It is the milky 

exudates obtained from unripe capsule of the poppy plant papaver somniferum. The molecular 

formula is C17 H20 CI N 03:3 H2 O. It is odourless, colourless, crystalline powder with a bitter 

taste. (Morphine is a powerful analgesic and narcotic. It is used to relieve pain, anxiety, 

sleepness due to pain. It is more effected when administered through injection than when taken 

by mouth). It is used in severe pain. When morphine is heated in sealed tube with concentrated 

hydrochloric acid, water molecule is lost, undergoes a change and apomorphine is formed. It 

depresses pain impulse transmission at the spinal cord level by interacting with opioid receptors. 

Mechanism of action: It binds to three types of opioid receptors: mu, kappa, and delta receptors. 

They produce analgesia primarily by activating mu receptors. However, they also engage with 



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA  

and activate kappa and delta receptors, producing other effects, such as sedation and vasomotor 

stimulation. When morphine or another narcotic analgesic binds to opioid receptors, activation 

occurs. The receptors send signals to the enzyme adenyl cyclase (AC) to slow activity by way of 

G proteins (Gi). Decreased adenyl cyclase activity causes less cyclic adenosine monophosphate 

(CAMP) to be produced. As a secondary messenger substance, cAMP is important for regulating 

cell membrane channels. A reduced cAMP level allows fewer potassium ions to leave the cell 

and blocks calcium ions from entering the cell. 

This ion imbalance-especially the reduced intracellular calcium level-ultimately decreases the 

release of neurotransmitters from the cell, thereby blocking or reducing pain impulse 

transmission. 

 

Mechanism of Opioids 

Side effects : Blood pressure variation, palpitation, bradycardia, vomiting, nausea, constipation, 

cramps, anorexia, rash, urticaria, flushing, diaphoresis, respiratory, depression, diplopia, miosis, 

blurred vision, tinnitis, headache, drowsiness, sedation, euphoria, confusion, urinary retention. 

Pharmacokinetics : im/sc injection, on set action 1/2 hour, peak plasma concentration 1 hour, 

duration 4 to 5 hours. Metabolized by liver crosses placenta, excreted in breast milk, urine 

plasma half life-2 hours. 

Indications : Severe pain, analgesic. 

Contraindications : Hypersensitivity, addiction, haemorrhage, bronchial asthma, pregnancy, 

lactation. 

Drug interactions : Increased effect of morphine with alcohol, CNS depressants, sedatives, 

narcotics, antipsychotics. 
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Dosage : adults : Orally 10 to 30 mg, 4 hourly. Subcutaneous/ Intramuscular 4 to 15 mg four 

hourly, as needed. Intravenous 4 to 10 mg diluted in 5 ml water for injection, slow IV over 5 

minutes. 

Child: SC 0.1 to 0.2 mg per kg body weight not to exceed 15 mg per day. 

Brand names: Morphine : Tablet Duramor, Morcontin, M Elson 30mg, 10mg tablets. 

Treatment of Overdose/Poisoning: If the drug has been taken by mouth, stomach should be 

washed out, 0.2% potassium permenganate solution is used for this purpose. Administer 

injection Naloxone (injection NALOX), artificial respiration oxygen inhalation. 

Pharmacological Actions of Morphine 

Antitussive: It acts as antitusive drug. It suppresses cough by depressing cough centres. 

Analgesic : It relieves severe pain, pain of trauma, with following mechanism.TOM 

i) It elevates the threshold and produces sleep. ii) It changes the emotional reaction to pain. 

iii) It elevates threshold of painful stimulus, and relieves pain. Patient feels no pain. 

Action on eyes : It causes constriction of pupil (Miosis). Morphine addicted persons have 

constricted eye pupils. Morphine produces a pin point constriction of the pupil. 

Action on respiratory system : Morphine produces respiratory system depression. The 

depression of morphine on the respiration is central. Respiratory failure is the main cause of 

death if patient dies of overdose of morphine. 

In case of dog and rabbit morphine shows pupillary contraction, whereas in cats shows dilatation, 

birds pupil are not affected by the morphine. In man morphine produces a pin point constriction 

of the pupil, it is considered to be a diagnostic point (symptom) of morphine poisoning. 

Action on urinary tract : Morphine produces release of Anti-Diuretic Harmone (ADH) which 

results in decrease of urine output. The overall effect is of urinary retention. 

Action on central nervous system : Morphine produces euphoria in presence of pain. In 

absence of pain it produces dysphoria. Morphine when given in high doses produces sleep. 

Action on vomiting center : Morphine stimulates the vomiting center, it produces vomiting due 

to stimulation of Chemoreceptor Trigger Zone (CTZ). Tolerance develops to vomiting on 

prolonged used. 

Action on gastro intestinal tract : Morphine decreases, peristaltic moverments. Secretions like 

hydrochloric acid, intestinal secretions are decreased. It increases water absorption from 

intestinal tract so the faeces gets dried. These effects lead to constipation. Absorption of 
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morphine from gastro intestinal tract is slow and incomplete. It is almost excreted in urine with 

in 24 hours. 

Action on heart (Cardio Vascular System): The morphine given in normal doses does not 

effect heart functioning or blood circulation. The higher doses of morphine cause hypotension. 

Action on biliary tract : Morphine increases biliary pressure in man. Morphine evokes biliary 

spasm, due to its analgesic action. 

Action on smooth muscles : It increases tone of uterus and decreases its peristalsis, produces 

constriction of bronchi. 

Therapeutic Uses of Morphine 

1) The main therapeutic use of morphine is to relieve severe pain. 

2) Morphine is used as pre operative medicine. 

3) Morphine is useful in checking/treating diarrhoea. 

4) Morphine is used in surgical hemorrhage. The blood pressure is lowered, bleeding is 

decreased. 

5) Morphine is useful in curing dry cough/non productive cough, not responded to codeine. 

6) Morphine is useful as a hypnotic. 

Though morphine is a useful drug yet its major drawback to the use of drug is that there is a 

danger of addiction. 

Note. (1) Morphine being useful drug and is derived from opium. It is truly said, medicine would 

be a one-armed man, without opium". 

(2) The value of opium to assuage grief is stated by Homer," who so drink there of opium no 

tears flows down his cheecks, though his mother and father die and men slew his brother or dear 

son before him and his eyes beheld it." 

CODEINE: It is an opioid analgesic related to morphine but with less potent analgesic 

properties and mild sedative effects. It also acts centrally to suppress cough 

Mechanism of action: Opiate receptors are coupled with G-protein receptors and function as 

both positive and negative regulators of synaptic transmission via G-proteins that activate 

effector proteins. Binding of the opiate stimulates the exchange of GTP for GDP on the G- 

protein complex. As the effector system is adenylate cyclase and cAMP located at the inner 

surface of the plasma membrane, opioids decrease intracellular cAMP by inhibiting adenylate 

cyclase. Subsequently, the release of nociceptive neurotransmitters such as substance P, GABA, 
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dopamine, acetylcholine and noradrenaline is inhibited. Opioids also inhibit the release of 

vasopressin, somatostatin, insulin and glucagon. Codeine's analgesic activity is, most likely, due 

to its conversion to morphine. Opioids close N-type voltage- operated calcium channels (OP2-

receptor agonist) and open calcium-dependent inwardly rectifying potassium channels (OP3 and 

OP1 receptor agonist). This results in hyperpolarization and reduced neuronal excitability. 

SEMI SYNTHETIC OPIUM ALKALOIDS 

APOMORPHINE : It is a derivative of morphine that is a dopamine D2 agonist. It is a type of 

dopaminergic agonist, a morphine derivative which primarily affects the hypothalamic region of 

the brain. 

Mechanism of action: The precise mechanism of action of apomorphine as a treatment for 

Parkinson's disease is unknown, although it is proposed to be due to stimulation of post- synaptic 

dopamine D2-type receptors within the brain. It has been shown to improve motor function in an 

animal model of Parkinson's disease. In particular, apomorphine attenuates  the motor deficits 

induced by lesions in the ascending nigrostriatal dopaminergic pathway with the neurotoxin 1-

methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) in primates. 

Uses: It is a powerful emetic and has been used for that effect in acute poisoning. It has also been 

used in the diagnosis and treatment of parkinsonism, but its adverse effects limit its use. It is 

used in the treatment of erectile dysfunction. In higher doses it is a highly effective emetic. 

HEROIN (DIACETYL MORPHINE): It is a semisynthetic derivative of morphine. It is more 

potent analgesic than morphine. It produces euphoria and produces severe addiction.  

Mechanism of action: It acts on endogenous mu-opioid receptors that are spread in discrete 

packets throughout the brain, spinal cord and gut in almost all mammals. Heroin, along with 

other opioids, are agonists to four endogenous neurotransmitters. They are beta-endorphin, 

dynorphin, leu-enkephalin, and met-enkephalin. The body responds to heroin in the brain by 

reducing (and sometimes stopping) production of the endogenous opioids when heroin is present. 

Endorphins are regularly released in the brain and nerves, attenuating pain. Their other functions 

are still obscure, but are probably related to the effects produced by heroin besides analgesia 

(antitussin, anti-diarrheal). 

Other drugs like: Oxymorphone, oxycodone, hydrocodone are not used in India. 

DIHYDROMORPHINE: This compound belongs to the class of organic compounds known as 

morphine's. These are polycyclic compounds with a four-ring skeleton with three condensed six-



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA  

member rings forming a partially hydrogenated phenanthrene moiety, one of which is aromatic 

while the two others are alicyclic. It is a semisynthetic analgesic used in the study of narcotic 

receptors. It has abuse potential. 

PHOLCODEINE: It belongs to the opioid family of compounds and it is widely used. It is 

classified as an antitussive which is defined as an opioid cough suppressant. 

Mechanism of action: The mechanism of action of pholcodine is directly performed in the 

medulla oblongata. In this site, it exerts analgesic properties on the peripheric reflexogenic 

receptors. This site is commonly known as the "cough center. The therapeutic doses of 

pholcodine have been shown not to cause depression of respiration, CNS excitation or other side 

effects associated with narcotics. It is thought that the impact of pholcodine is selective on the 

cough center without affecting the respiratory center. 

Uses: used an opoid analgesic. It is used for cough suppressant for the temporary relief of non-

productive dry cough. 

SYNTHETIC OPIOID : Pethidine (meperdine) 

PETHIDINE HYDROCHLORIDE: It is a synthetic narcotic analgesic. It is an odourless, 

white, crystalline powder with a slight bitter taste. It is soluble in water. Its chemical formula is 

C15H22NCIO2. It is readily distributed to throughout the body tissues. It has analgesic, sedative, 

spasmolytic and local anaesthetic action. Pethidine is used to relieve severe type of pains. Intra 

muscular injection is more effective than oral dose. Intravenous injection produces undesirable 

effects. Intramuscular injection produces an effect in 10 to 15 minutes, the effects last for 2 to 5 

hours duration. 

Mechanism of action : It is primarily a kappa-opiate receptor agonist and also has local 

anesthetic effects. It has more affinity for the kappa-receptor than morphine. Opiate receptors are 

coupled with G-protein receptors and function as both positive and negative regulators of 

synaptic transmission via G-proteins that activate effector proteins. It b nd to opiate receptor and 

stimulates the exchange of GTP for GDP on the G-protein complex. As the effector system is 

adenylate cyclase and CAMP located at the inner surface of the plasma membrane, opioids 

decrease intracellular CAMP by inhibiting adenylate cyclase. Subsequently, the release of 

nociceptive neurotransmitters such as substance P, GABA, dopamine, acetylcholine and 

noradrenaline is inhibited. It also inhibits the release of vasopressin, somatostatin, insulin and 

glucagon. It is close N-type voltage-operated calcium channels (OP2-receptor agonist) and open 
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calcium-dependent inwardly rectifying potassium channels (OP3 and OP1 receptor agonist). This 

results in hyperpolarization and reduced neuronal excitability. 

Indications : Moderate, severe pain, post operative, pre operative treatment, labour pains, 

obstetric analgesic. The effects of pethidine are similar to morphine. The difference is that 

pethidine does not produce miosis and has no antitussive effect as is produced by mrophine. 

Contraindications : Hypersensitivity, addiction, pregnancy, lactation, respiratory depression 

Dosages : For pain 

Adult : Orally/subcutaneous injection or intramuscular injection 50 mg to 150 mg 4 hourly, 

decrease intravenous dose, if given I.V. 

Labour pain : Adult: SC/I.M.50 to 100 mg, repeat 1 to 3 hourly. 

Pre-operative: Adult: SC/I. M. 50 to 100 mg, 30-60 minutes before surgery. 

Child : SC/I. M, 2.2 mg per kg body weight 30 to 90 minutes before surgery. 

Side effects : Headache, sedation, drowsiness, euphoria, palpitation, change in blood pressure, 

bradycardia, blurred vision, miosis, diplopia, vomiting, nausea, anorexia, constipation, cramps, 

urinary retention, urticaria, rash, flushing, respiratory depression, addiction (drug dependence). 

Pharmacokinetics : Orally : Onset action in 15 minutes. SC/IM injection : Onset 10 minutes, 

peak concentration 1/2 to 1 hour. Its duration of action 2 to 4 hours. I.V.: Onset action 10 

minutes duration 2 hours. Half life : 3 to 4 hours. It is metabolised by liver, excreted by kidneys, 

excreted in breast milk and crosses placenta. 

Drug interactions : Increased effect with CNS depressants, alcohol, narcotics, chlorpromazine, 

Monoamine Oxidase Inhibitors (MAOI's), sedatives, antipsychotics. 

Uses: It is anarcotic analgesic that can be used for the relief of most types of moderate to severe 

pain, including postoperative pain and the pain of labor. Its prolonged use may lead to 

dependence of the morphine type; withdrawal symptoms appear more rapidly than with 

morphine and are of shorter duration. 

Brand names: Pethidine Hydrochloride Inj. Pethidine HCL, Pethidine Inj. 50mg per ml vial. 

METHADONE HYDROCHLORIDE: It is a narcotic analgesic. It is odourless, colourless, 

crystalline powder with a bitter taste. It is soluble in water. It is a potent analgesic. It has actions 

and uses similar to morphine hydrochloride. Its molecular formula is C21H28CINO. 

Mechanism of action : Methadone is a mu-agonist; a synthetic opioid analgesic with multiple 

actions qualitatively similar to those of morphine, the most prominent of which involves the 
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central nervous system and organs composed of smooth muscle. It depresses pain impulse 

transmission at the spinal cord level by interacting with opoid receptors. It produces depression 

of central nervous system. It depress pain impulse transmission at the spinal cord level by 

interacting with the opioid receptors. It produces central nervous system depression. It is used in 

severe body pains and narcotic withdrawal. 

Indications: Severe pain, narcotic (morphine) withdrawal. 

Dosage : Pain Adult: Orally, SC/I.M. 2.5 mg to 10 mg 4 hourly or as required. 

Narcotic withdrawal : 

Adult: Initially, 15 to 40 mg daily, then increase dose 20 to 120 mg daily according to patient 

response. 

Contraindications: Hypersensitivity, pregnancy, lactation, depression, liver disease, respiratory 

depression. 

Side effects: Headache, drowsiness, sedation, euphoria, vomiting, nausea, anorexia, urinary 

retention, rash, urticaria, flushing, blurred vision, miosis, diplopia, respiratory depression. 

Pharmacokinetics : Orally : Onset action 30 to 60 minutes. SC/I.M. onset action 10 to 20 

minutes. Peak concentration 1/2 to 1 hour. Duration of action : 6 to 8 hours. Plasma half life 

15 to 25 hours excreted through urine, faeces. 

Drug interactions : Increased effect with alcohol, narcotics, sedatives, hypnotics, rifampin, 

phenytoin. 

Uses: It has actions and uses similar to those of morphine. It also has a depressant action on the 

cough center and may be given to control intractable cough associated with terminal lung cancer. 

Methadone is also used as part of the treatment of dependence on opioid drugs, although 

prolonged use of methadone itself may result in dependence 

Treatment of Overdose : Naloxone (injection nalox) 0.2 to 0.8 mg IV oxygen, IV fluids, 

vasopressors. 

PENTAZOCINE: It is a nacrotic analgesic. It is an odourless, creamy, white powder. It is 

soluble in water. It is well absorbed after orally, intramuscular injection, and rectal 

administration. Pentazocine may antagonize the effect of opiates and may provoke withdrawal 

symptoms when given to narcotic addicted person. Its molecular formula : C19H27NOCI, Mol. 

wt. 285.4. 



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA  

Mechanism of action : It is agonist at the kappa and sigma opioid receptors and has a weak 

antagonist action at the mu receptor. e preponderance of evidence suggests that it antagonizes the 

opioid effects by competing for the same receptor sites, especially the opioid mu receptor. It 

inhibits ascending pain pathways in the central nervous system, increase pain threshold and alters 

pain perception. It is useful in moderate to severe pain, narcotic withdrawl. 

Indications: Severe pain associated with trauma, surgery colic, burns, pre-anaesthetic drug. 

Contraindications : Hypersenstivity, addiction, children below 12 years : Hypertension, cardiac 

disease, pregnancy, lactation. 

Side effects : Headache, sedation, drowsiness, euphoria, dreaming, confusion, vomitting, nausea, 

cramps, constipation, rash, urticaria, flushing, severe irritation at injection site, miosis, diplopia, 

blurred vision, palpitation, increased blood pressure (with high doses), tachycardia, increased 

urine output, respiratory depression. 

Pharmacokinetics : IM./ Sub cutaneous injection, onset action 15 to 30 minutes, peak 

concentration 1 to 2 hours, duration of action 2 to 4 hours. Half life 2 to 3 hours metabolized by 

liver, excreted by kidneys, crosses placenta. 

Drug interactions : Increase effect with central nervous system depressants alcohol, sedatives, 

antipsychotics. Decrease effect of narcotics. 

Dosage : Adult 50 mg to 100 mg 3 to 4 times a day not exceeding 600 mg per day. IM/SC :- 30 

mg 4 hourly not exceeding 360 mg per day. IV 30 mg, 3 to 4 hourly dose not to exceed 360 mg 

per day. 

Brand names: Pentazocine : Tablets, Injection Fortwin, Zocin, Wintal, Pentawin, Dolowin, 

Forstar injection 30mg per 1ml. Injection SUSEVIN, Injection PENTAWIN containing 

Pentazocin lactate 30 m per 1 ml ampoule. 

Over dose : Naloxone 0.2 to 0.8 mg IV, oxygen, gas, IV fluids, vasopressors. 

FENTANYL : It is a potent narcotic analgesic, abuse of which leads to habituation or addiction. 

It is primarily a pu-opioid agonist. It is also used as an adjunct to general anesthetics, and as an 

anesthetic for induction and maintenance. 

Mechanism of action: It interacts predominately with the opioid mu-receptor but also binds to 

kappa and delta-type opioid receptors. It decreases intracellular cAMP by inhibiting adenylate 

cyclase. Subsequently, the release of nociceptive neurotransmitters such as substance P, GABA, 

dopamine, acetylchol ine and noradrenaline is inhibited. Opioids also inhibit the release of 
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vasopressin, somatostatin, insulin and glucagon. Fentanyl's analgesic activity is, most likely, due 

to its conversion to morphine. It is close N-type voltage-operated calcium channels. This results 

in hypopolarization and reduced neuronal excitability. 

Indication: For the treatment of cancer patients with severe pain that breaks through their 

regular narcotic therapy. 

Brand name : Abstral 100-800 ug. sublingual. 

TRAMADOL: It is an analgesic drug which acts on opiate receptors in the central nervous 

system and produces opiate like analgesic effect. It has an antitussive effect also. It does not 

produce drug dependence, there is no tolerance, occurs due to this drug. Its binding of parent and 

M1 metabolite to p-opioid receptors and weak inhibition of reuptake of norepinephrine and 

serotonin. 

Mechanism of action: Tramadol and its O-desmethyl metabolite (M1) are selective, weak OP3-

receptor agonists. Opiate receptors are coupled with G-protein receptors and function as both 

positive and negative regulators of synaptic transmission via G-proteins that activate effector 

proteins. As the effector system is adenylate cyclase and cAMP located at the inner surface of 

the plasma membrane, opioids decrease intracellular cAMP by inhibiting adenylate cyclase. 

Subsequently, the release of nociceptive neurotransmitters such as substance P, GABA, 

dopamine, acetylcholine and noradrenaline is inhibited. 

Uses: It is used for the treatment of moderate to severe pain. It is used to constipation or 

respiratory depression. It is used to treat postoperative, dental, cancer, and acute musculosketetal 

pain and as an adjuvant to NSAID therapy in patients with osteoarthritis. lactate 30 m per 1 ml 

ampoule. 

Over dose : Naloxone 0.2 to 0.8 mg IV, oxygen, gas, IV fluids, vasopressors. 

Indications : Moderate to severe pain, surgical pains. 

Dosage : Adult : Orally 50 mg to 100 mg every four to 6 hourly daily not to exceed 400 mg per 

day. Elder patients low dose. 

Contraindications : Hypersensitivity, CNS intoxication due to alcohol or any CNS depressant 

drug, pregnancy, lactation, head injury, drug abuse. 

Side effects : Vomiting, dry mouth, abdominal pain, nausea, anorexia, orthostatic hypotension, 

abnormal ECG. Vasodilataiton, headache, anxiety, seizure confusion, euphoria, rash, pruritis, 

urticaria, urinary retention, menopausal symptoms, menstrual disorder. 
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Pharmacokinetics : Rapidly absorbed, crosses blood brain barrier excreted through urine. 

Drug interactions : Decrease level of Tramadol carbamazepine. 

Brand names: Tablet Contramol, Dramol, Opiate, Transic, Paindol, Adamon, Tramazac 50mg 

tablets, Injection Vardol, Zotadol 50mg per 1ml. 

Brand name: Con. Zip cap. 100-300 mg. oral. Durela 100-300 cap. Oral. Durela 100-300 mg.  

ETHOHEPTAZINE: It is an opioid analgesic from the phenazepine family. This compound 

belongs to the class of organic compounds known as azepanes. These are organic 

compounds containing a saturated seven member heterocycle, with one nitrogen atom. 

OTHER NARCHOTIC ANALGESIC 

PENTAZOCINE: It is a nacrotic analgesic. It is an odourless, creamy, white powder. It is 

soluble in water. It is well absorbed after orally, intramuscular injection, and rectal 

administration. It is used as Pentzocine hydrochloride. Its molecular formula is C19H28CINO. It 

depresses respiratory centre and when administered parenterally (by injection), causes a transient 

fall in blood pressure, which is followed by rise of blood pressure. Pentazocine may antagonize 

the effect of opiates and may provoke withdrawal symptoms when given to narcotic addicted 

person. Its molecular formula : C19H27NOCI, Mol. wt. 285.4. 

Mechanism of action : It is an agonist at the kappa and sigma opioid receptors and has a weak 

antagonist action at the mu receptor. e preponderance of evidence suggests that it antagonizes the 

opioid effects by competing for the same receptor sites, especially the opioid mu receptor. It 

inhibits ascending pain pathways in the central nervous system, increase pain threshold and alters 

pain perception. It is useful in moderate to severe pain, narcotic addicted persons. 

Indications : Severe pain associated with trauma, surgery colic, burns, pre-anaesthetic drug. 

Contraindications : Hypersenstivity, addiction, children below 12 years : Hypertension, cardiac 

disease, pregnancy, lactation. 

Side effects : Headache, sedation, drowsiness, euphoria, dreaming, confusion, vomitting, nausea, 

cramps, constipation, rash, urticaria, flushing, severe irritation at injection site, miosis, diplopia, 

blurred vision, palpitation, increased blood pressure (with high doses), tachycardia, increased 

urine output, respiratory depression. 

Pharmaco kinetics : I.M./ Sub cutaneous injection, onset action 15 to 30 minutes, peak 

concentration 1 to 2 hours, duration of action 2 to 4 hours. Half life 2 to 3 hours metabolized by 

liver, excreted by kidneys, crosses placenta. 
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Drug interactions : Increase effect with central nervous system depressants alcohol, sedatives, 

antipsychotics. Decrease effect of narcotics. 

Dosage : Adult 50 mg to 100 mg 3 to 4 times a day not exceeding 600 mg per day. IM/SC :- 30 

mg 4 hourly not exceeding 360 mg per day. IV 30 mg, 3 to 4 hourly dose not to exceed 360 mg 

per day. 

Brand names: Pentazocine : Tablets, Injection Fortwin, Zocin, Wintal, Pentawin, Dolowin, 

Forstar injection 30mg per 1ml. Injection SUSEVIN, Injection PENTAWIN containing 

Pentazocin 

DEXTRO PROPOXYPHENE HYDROCHLORIDE: It is a centrally acting analgesic. It 

provides effective relief in pain of varying intensity. It is a slightly yellow odourless powder with 

a bitter taste. It does not have antitussive or anti inflammatory property. It is less constipating, 

and has an analgesic effect of potency equal to or similar to codeine. The drug dependence like 

morphine does not occur. 

Mechanism of action: Propoxyphene acts as a weak agonist at OP1, OP2, and OP3 opiate 

receptors within the central nervous system (CNS). Its primarily affects is on OP3 receptors, 

which are coupled with G-protein receptors and function as modulators, both positive and 

negative, of synaptic transmission via G-proteins that activate effector proteins. It binds to opiate 

receptor which stimulates the exchange of GTP for GDP on the G-protein complex. As the 

effector system is adenylate cyclase and cAMP located at the inner surface of the plasma 

membrane, opioids decrease intracellular cAMP by inhibiting adenylate cyclase. Subsequently, 

the release of nociceptive neurotransmitters such as substance P, GABA, dopamine, 

acetylcholine, and noradrenaline is inhibited. It also inhibits the release of vasopressin, 

somatostatin, insulin, and glucagon. It closes. N-type voltage-operated calcium channels (OP2-

receptor agonist) and open calcium-dependent inwardly rectifying potassium channels (OP3 and 

OP1 receptor agonist). This results in hyperpolarization and reduced neuronal excitability. 

Indications : Used in chest pain, headache, body ache, tooth ache, low back pain, neuralgia, 

myalgia. 

Dosage : Adult; orally 60 mg to 120 mg in two to three equal divided doses 6 hourly maximum 

up to 260 mg per day. A dose of 65 mg produces full effect last for 5 to 6 hours, it is given in 

combination with paracetamol, acetaminophen or with ibu-profen. 

Contraindications : Hypersensitivity, pregnancy, liver disease, children below age years. 
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Side effects : Vomiting, nausea, sedation, dizziness. 

Pharmacokinetics : Oral dose 65 mg dextro propoxyphene hydrochloride peak plasma 

concentration attained in 1 to 3 hour plasma half life 2 to 6 hours. Rapidly distributed in brain, 

lungs liver, kidneys and in body fat, excreted in urine. 

Drug interactions : The action of dextropropoxyphene is increased by alcohol, CNS depressant 

durgs. In excess or heavy smoking its effect is decreased. 

Dosage: Adult; orally 60 mg to 120 mg in two to three equal divided doses 6 hourly maximum 

up to 260 mg per day. A dose of 65 mg produces full effect last for 5 to 6 hours, it is given in 

combination with paracetamol, acetaminophen or with ibu-profen. 

Brand names: Dextropropoxyphene : Capsule, Tablets Parvon, Parvon forte, Subdu, Dexovon, 

Corbutyl, Dolopar plus, Proxytab, Walagesic tablets. 

BUPRENORPHINE: It is a narcotic analgesic drug. It is a derivative of the opioid alkaloid 

thebaine that is a more potent (25 - 40 times) and longer lasting analgesic than morphine. It 

depresses pain impulse transmission at the spinal cord level by interacting opoid receptors. 

It has a slower action, and has long duration of action. It is a synthetic thebaine congener. It is 25 

times more potent than morphine. It is very effective by sublingual use. 

Mechanism of action : It appears to act as a partial agonist at mu and kappa opioid receptors 

and as an antagonist at delta receptors. Its analgesic effect is due to partial agonist activity at mu-

opioid receptors. It is also a kappa-opioid receptor antagonist. The partial agonist activity means 

that opioid receptor antagonists (e.g., an antidote such as naloxone) only partially reverse the 

effects of buprenorphine. The binding to the mu and kappa receptors results in hyperpolarization 

and reduced neuronal excitability, 

Indications : It is indicated to moderat to severe pain, pre and post operative pain, myocardial 

infarction. 

Dosage: Adults: intramuscularly/ intravenously 0.3 to 0.6 mg 6 hourly. Maximum dose 1.8 mg 

per day. Sublingual dose 0.2 mg to 0.4 mg 6 hourly or as required. 

Contraindications : hypersensitivity, children addiction (narcotics) pregnancy, lactation. 

Side effects : Change in blood pressure, bradycardia, tinitus, blurred vision, meiosis, postural 

hypotension, respiratory depression, rash urticaria, diaphoresis, pruritis, drowsiness, headache, 

depression, sedation, vomiting nausea, anorexia, cramps. 
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Pharmacokinetics : I.V. onset action 1 minute, peak concentration 5 minutes, duration of action 

2 to 6 hours. Intramuscular injection onset action 10 to 30 minute, peak concentration 30 minute 

duration of action 3 to 4 hours. Buprenorphine is metabolized by liver, excreted through feces, 

excreted in breast milk, crosses placenta. Sublingually effective due to high plasma protein 

bound, remain in body tissue for many days, plasma half life 40 hours. 

Drug interactions : Increased effect with alcohol, other CNS depressant narcotics, sedatives. 

Uses: It depress pain impulse transmission at spinal cord level by interacting with the opioid 

receptors at CNS level. It is used in the treatment of severe, moderate pain. 

Brand names: Buprenorphine : Injection Norphin, Talgesic, Pentorel, Glorphin, Tidigesic 

0.3mg per ml. 

Precautions for patient 

Not to drive vehicle during treatment/therapy, since drowsiness may occur. 

To inform CNS depression, urticaria, rash to the prescriber. 

For long use of Buprenorphine, tolerance may develop. 

Buprenorphine is not useful/suitable drug during labour (delivery). It causes respiratory 

depression in the neonates, which is not reversed by naloxone. 

 

OPIOID ANTAGONISTS PHARMACOLOGY 

Opioid antagonists have been available for many decades and are well known for their 

applications in addiction treatment (naltrexone) and as an antidote for opioid overdose 

(naloxone). The first report of agents having opioid antagonist-like properties was in 1915, when 

N-allylnorcodeine was observed to block the respiratory-depressant effects of morphine and 

heroin. The opioid antagonist nalorphine was synthesized in the 1940s; however, it also had 

partial agonist activity and its unsettling effects on mood (causing dysphoria) discouraged 

widespread use for treating opioid intoxication or overdose. 

NALTREXONE: It is Derivative of noroxymorphone that is the N-cyclopropylmethyl congener 

of naloxone. It is a narcotic antagonist that is effective orally, longer lasting and more potent than 

naloxone, and has been proposed for the treatment of heroin addiction. 

Mechanism of action. It is a pure opiate antagonist and has little or no agonist activity. The 

mechanism of action of naltrexone in alcoholism is not understood; however, involvement of the 
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endogenous opioid system is suggested by preclinical data. It is thought to act as a competitive 

antagonist at me, w, and 8 receptors in the CNS, with the highest affintiy for the 

u receptor. It competitively binds to such receptors and may block the effects of endogenous 

opioids. This leads to the antagonization of most of the subjective and objective effects of 

opiates, including respiratory depression, miosis, euphoria, and drug craving. The major 

metabolite of naltrexone, 6-B-naltrexol, is also an opiate antagonist and may contribute to the 

antagonistic activity of the drug. 

Pharmacokinetics: It is well absorbed orally, Its bioavailability estimates ranging from 5 to 

40%. The volume of distribution 1350 L, iv. The binding of proteins 21% bound to plasma 

proteins over. It is metabolized to 6 beta-naltrexol and other minor metabolites. The urinary 

excretion of unchanged naltrexone accounts for less than 2% of an oral dose and fecal excretion 

is a minor elimination pathway. The renal clearance for naltrexone ranges from 30 to 127 

mL/min. 

Indication: It is indicated as an adjunct to a medically supervised behaviour modification 

program in the maintenance of opiate cessation in individuals who were formerly physically 

dependent on opiates and who have successfully undergone detoxification. Also used for the 

management of alcohol dependence in conjunction with a behavioural modification program. 

Uses: It blocks the physical dependence to morphine, heroin and other opioids. In subjects 

physically dependent on opioids, naltrexone will precipitate withdrawal symptomatology. 

Brand Name: Revia 50 mg tablet, Naltrexone 50 mg tablet, Naltrexone HCl 50 mg tablet, 

Depade 50 mg tablet 

NALOXONE In 1960, naloxone was synthesized as a more potent and less toxic antagonist than 

nalorphine. It is an opioid antagonist medication used to block or reverse the effects of opioid 

drugs, particularly within the setting of drug overdoses which are rapidly becoming a leading 

cause of death worldwide. It is 15 times more potent by injection than by mouth. It is need for a 

long-acting opioid antagonist as a treatment for addiction, by blocking the euphoric effects of 

illicit. This antagonist has reasonably good oral bioavailability, a long duration of action, and 

twice the potency of naloxone 

Mechanism of action: The mechanism of action of naloxone is not fully understood, Its 

antagonizes the opioid effects by competing for the same receptor sites, especially the mu- 
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opioid receptor. Recently, it has been shown to bind all three opioid receptors (mu, kappa and 

gamma) but the strongest binding is to the mu receptor. 

Pharmacokinetics: The oral bioavailability is 2% (high absorption but extensive first-pass 

metabolism). The metabolism is in hepatic. The peak plasma concentration 10 minutes and The 

half life 30-81 min. (IV, IM). The duration of action is 1-4 hrs. Its excretion by renal, Biliary. 

Indication: It is indicated for the partial reversal of narcotic depression, including respiratory 

depression, induced by opioids including natural and synthetic narcotics, propoxyphene, 

methadone and the narcotic-antagonist analgesics: nalbuphine, pentazocine and butorphanol. It is 

also indicated for the diagnosis of suspected acute opioid overdose 

Uses: It is an opiate antagonist and prevents or reverses the effects of opioids including 

respiratory depression, sedation and hypotension. In the absence of narcotics or agonistic effects 

of other narcotic antagonists, it exhibits essentially no pharmacologic activity. 

Brand Name: Naloxone Hydrochloride, Naloxone HCl Injection 0.4mg/ml 
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Long Essay (10marks) 

1).Write the classification of  antidepressant drugs.  Explain the pharmacology of Imipramine.  

2).Write the pharmacology of chlorpromazine. 

3).Write about the pharmacology of morphine. 

4).Write the classification of  opioid analgesics. Write the Pharmacology and adverse effects 

morphine 

5).Write classification of  CNS stimulants with examples. Explain the pharmacology 

amephetamine. 

Short Essay(5marks) 

1).Write brief notes on morphine antagonistic drugs 

2).Write notes on morphine poisoning. 

3).Write notes on nootropic agents. 

4).Write note on drugs used in Alzheimers disease.  

5).Write about the pharmacology of 1-dopa 

6).Write the classification of  psychopharmacological agents with examples . 

7).Explain about drug tolerance. 

 8).What are the advantages of selective serotonin reuptake inhibitors. 

9).What is difference between Alzhermer's diseases and dementia. 

10).Describe the mechanism of action, therapeutic uses and adverse effect of benzodiazepins. 

11).Write the classification of anti-parkinsonism drugs. Explain the pharmacology of L-Dops. 

Short answers (2marks) 

1).Define drug tolerance 

2).What are the withdrawal symptoms of antidepressants.  

3).What is the therapeutic uses of Nalorphine 

4).Define drug abuse 

5).Define drug addiction . 

6). Classify opioid analgesics with examples.  

7). Classify anti-Parkinson's agents with examples . 

8). Classify hallucinogenic agents with examples. 

9). Classify anti-anxiety agents with examples. 

10). Classify antidepressant drugs with examples. 
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11). Classify CNS stimulant drugs with examples 

12).What is the therapeutic uses Naloxone.  


