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Antimanic & Hallucinogens 

ANTIMANIC AND MOOD STABILIZING DRUGS (Drugs for bipolar disorder): 

LITHIUM CARBONATE  

Lithium is a small monovalent cation. In 1949, it was found to be sedative in animals and to exert 

beneficial effects in manic patients. In the 1960s and 1970s the importance of maintaining a narrow 

range of serum lithium concentration was realized and unequivocal evidence of its clinical efficacy 

was obtained. Lithium is a drug of its own kind to suppress mania and to exert a prophylactic effect 

in bipolar (manic depressive) disorder at doses which have no overt CNS effects. Lithium is 

established as the standard antimanic and mood stabilizing drug. Over the past 2 decades, several 

anticonvulsants and atypical antipsychotics have emerged as alternatives to lithium with comparable 

efficacy. 

Actions and mechanism  

1. CNS: Lithium has practically no acute effects in normal individuals as well as in bipolar 

patients. It is neither sedative nor euphorient; but on prolonged administration, it acts as a 

mood stabiliser in bipolar disorder. Given to patients in acute mania, it gradually suppresses 

the episode taking 1–2 weeks; continued treatment prevents cyclic mood changes. The 

markedly reduced sleep time of manic patients is normalized. The mechanism of antimanic 

and mood stabilizing action of lithium is not known. However, the following mechanisms 

have been proposed: 

(a) Li+ partly replaces body Na+ and is nearly equally distributed inside and outside the cells 

(contrast Na+ and K+ which are unequally distributed); this may affect ionic fluxes across 

brain cells or modify the property of cellular membranes. However, relative to Na+ and K+ 

concentration, the concentration of Li+ associated    with therapeutic effect is very low.  

(b) Lithium decreases the presynaptic release of NA and DA in the brain of treated animals 

without affecting 5-HT release. This may correct any imbalance in the turnover of brain 

monoamines. 

(c) The above hypothesis cannot explain why Li+ has no effect on people not suffering from 

mania. An attractive hypothesis has been put forward based on the finding that lithium in 

therapeutic concentration range inhibits hydrolysis of inositol-1-phosphate by inositol 

monophosphatase. As a result, the supply of free inositol for regeneration of membrane 

phosphatidylinositides, which are the source of IP3 and DAG, is reduced. The hyperactive 

neurones involved in the manic state may be preferentially affected, because supply of inositol 

from extracellular sources is meagre. Thus, lithium may ignore normally operating receptors, 

but ‘search out’ and selectively, though indirectly, dampen signal transduction in the 

overactive receptors functioning through phosphatidyl inositol hydrolysis. In support of this 

hypothesis, it has been recently demonstrated that valproate, which has Li+ like effect in 

mania and bipolar disorder, also reduces intraneuronal concentration of inositol in human 



brain by inhibiting de novo inositol synthesis. Several other mechanisms involving elements 

of neuronal signalling like PKc, glutamate, arachidonate, etc. have also been proposed to 

explain lithium action.  

2. Other actions: Lithium inhibits the action of ADH on distal tubules in the kidney and causes 

a diabetes insipidus like state. An insulin-like action on glucose metabolism is exerted. 

Leukocyte count is increased by lithium therapy. Lithium inhibits release of thyroid hormones 

resulting in feedback stimulation of thyroid through pituitary. Majority of Li+ treated patients 

remain in a state of compensated euthyroidism, but few get decompensated and become 

clinically hypothyroid. 

Pharmacokinetics and control of therapy:  

Lithium is slowly but well absorbed orally and is neither protein bound nor metabolized. It first 

distributes in extracellular water, then gradually enters cells and penetrates into brain, ultimately 

attaining a rather uniform distribution in total body water. The CSF concentration of Li+ is about half 

of plasma concentration. Apparent volume of distribution at steady-state averages 0.8 L/kg. Lithium 

is handled by the kidney in much the same way as Na+. Nearly 80% of the filtered Li+ is reabsorbed 

in the proximal convoluted tubule. When Na+ is restricted, a larger fraction of filtered Na+ is 

reabsorbed, so is Li+. After a single dose of Li+, its urinary excretion is rapid for 10–12 hours, 

followed by a much slower phase lasting several days. The t½ of the latter phase is 16–30 hours. 

Renal clearance of lithium is 1/5 of creatinine clearance. On repeated medication, steady-state plasma 

concentration is achieved in 5–7 days. Levels are higher in older patients and in those with renal 

insufficiency. There is marked individual variation in the rate of lithium excretion. Thus, with the 

same daily dose, different individuals attain widely different plasma concentrations. However, in any 

individual the clearance remains fairly constant over time. Since the margin of safety is narrow, 

monitoring of serum lithium concentration is essential for optimising therapy. Serum lithium level is 

measured 12 hours after the last dose to reflect the steady-state concentration; 0.5–0.8 mEq/L is 

considered optimum for maintenance therapy in bipolar disorder, while 0.8–1.1 mEq/L is required 

for episodes of acute mania. Toxicity symptoms occur frequently when serum levels exceed 1.5 

mEq/L. Peaks in plasma lithium level over and above the steady-state level occur after every dose. 

Divided daily dosing in 2–3 portions or SR tablet is needed to avoid high peaks, but this causes more 

polyuria. Lithium is excreted in sweat and saliva as well, and secreted in breast milk. Mothers on 

lithium should not breastfeed.  

Adverse effects: Side effects are common, but are mostly tolerable. Toxicity occurs at levels only 

marginally higher than therapeutic levels.  

1. Nausea, vomiting and mild diarrhoea occur initially, can be minimized by starting at lower 

doses. 

2. Thirst and polyuria are experienced by most, some fluid retention may occur initially, but 

clears later.  

3. Fine tremors are noted even at therapeutic concentrations.  

4. CNS toxicity manifests as plasma concentration rises producing coarse tremors, giddiness, 

ataxia, motor incoordination, nystagmus, mental confusion, slurred speech, hyper-reflexia. 

Overdose symptoms are regularly seen at plasma concentration above 2 mEq/L. In acute 



intoxication these symptoms progress to muscle twitchings, drowsiness, delirium, coma and 

convulsions. Vomiting, severe diarrhoea, albuminuria, hypotension and cardiac arrhythmias 

are the other features.  

Treatment It is symptomatic. There is no specific antidote. Osmotic diuretics and sod. 

bicarbonate infusion promotes Li+ excretion. Haemodialysis is indicated if serum levels are 

> 4 mEq/L. 

5. On long-term use, some patients develop renal diabetes insipidus. Most patients gain some 

body weight. Goiter has been reported in about 4%. This is due to interference with release of 

thyroid hormone → fall in circulating T3, T4 levels → TSH secretion from pituitary → 

enlargement and stimulation of thyroid. Enough hormone is usually produced due to feedback 

stimulation so that patients remain euthyroid. However, few become hypothyroid. Lithium 

induced goiter and hypothyroidism does not warrant discontinuation of therapy; can be easily 

managed by thyroid hormone supplementation.  

6. Lithium is contraindicated during pregnancy: foetal goiter and other congenital abnormalities, 

especially cardiac, can occur; the newborn is often hypotonic.  

7. At therapeutic levels, Li+ can cause reduction of T-wave amplitude. At higher levels, SA node 

and A-V conduction may be depressed, but arrhythmias are infrequent. Lithium is 

contraindicated in sick sinus syndrome.  

Lithium can cause dermatitis and worsen acne. 

Interactions: 

1. Diuretics (thiazide, furosemide) by causing Na+ loss promote proximal tubular reabsorption 

of Na+ as well as Li+ → plasma levels of lithium rise. Potassium sparing diuretics cause 

milder Li+ retention.  

2. Tetracyclines, NSAIDs and ACE inhibitors can also cause lithium retention.  

3. Lithium reduces pressor response to NA.  

4. Lithium tends to enhance insulin/sulfonylurea induced hypoglycaemia.  

5. Succinylcholine and pancuronium have produced prolonged paralysis in lithium treated 

patients. 

6. Neuroleptics, including haloperidol, have been frequently used along with lithium without 

problem. However, sometimes, the combination of haloperidol and lithium produces marked 

tremor and rigidity. The neuroleptic action appears to be potentiated by lithium. 

Use: 

Lithium is used as its carbonate salt because this is less hygroscopic and less gastric irritant than LiCl. 

It is converted into chloride in the stomach. Lithium citrate is used in syrup formulations. LICAB, 

LITHOSUN 300 mg tab, 400 mg SR tab. It is generally started at 600 mg/day and gradually increased 

to yield therapeutic plasma levels; mostly 600–1200 mg/day is required.  

1. Acute mania (inappropriate cheerfullness or irritability, motor restlessness, high energy level, 

nonstop talking, flight of ideas, little need for sleep and progressive loss of contact with 

reality; sometimes violent behaviour). Though lithium is effective in controlling acute mania, 

response is slow and control of plasma levels is difficult during the acute phase. Most 



psychiatrists now prefer to use an atypical antipsychotic orally or by i.m. injection, with or 

without a potent BZD like clonazepam/ lorazepam, and start lithium after the episode is under 

control. Maintenance lithium therapy is generally given for 6–12 months to prevent 

recurrences.  

2. Prophylaxis in bipolar disorder: Lithium has proven efficacy in bipolar disorder: is 

gradually introduced and maintained at plasma concentration between 0.5–0.8 mEq/L. Such 

treatment lengthens the interval between cycles of mood swings: episodes of mania as well as 

depression are attenuated, if not totally prevented. Bipolar disorder is the most common and 

definite indication of lithium. Risks and benefits of prolonged lithium therapy are to be 

weighed in individual cases. This depends on the type of bipolar disorder, i.e. Type I (mania 

episodes only or both manic and depressive phases), Type II (cycles of hypomania alternating 

with major depression) or unipolar depression; cycle length and comorbid conditions, 

concurrent medications, etc. Patients have been maintained on lithium therapy for over a 

decade. Most cases relapse when lithium is discontinued. Withdrawal, when attempted should 

be gradual over months. Recurrent unipolar depression also responds to lithium therapy. 

Combination of antidepressant + lithium is often used initially, and lithium alone is continued 

in the maintenance phase.  

3. Lithium is being sporadically used in many other recurrent neuropsychiatric illnesses, cluster 

headache and as adjuvant to antidepressants in resistant nonbipolar major depression.  

4. Cancer chemotherapy induced leukopenia and agranulocytosis: Lithium may hasten the 

recovery of leukocyte count.  

5. Inappropriate ADH secretion syndrome: Lithium tends to counteract water retention, but is 

not dependable. 

ALTERNATIVES TO LITHIUM  

Approximately 30% patients of mania and bipolar disorder (especially rapidly cycling cases) show 

incomplete or poor response to lithium. Many do not tolerate it, or are at special risk of toxicity. In 

the last two decades, several anticonvulsants and atypical antipsychotics have been extensively 

evaluated as alternatives to lithium. Strong evidence of efficacy of some of these in different phases 

of the disorder now exists. In view of the limitations and problems in the use of lithium, use of 

valproate and some atypical antipsychotics has overtaken that of lithium.  

1. Sodium valproate: A reduction in manic relapses is noted when valproate is used in bipolar 

disorder. It is now a first line treatment of acute mania in which high dose valproate acts faster 

than lithium and is an alternative to antipsychotic ± benzodiazepine. It can be useful in those 

not responding to lithium or not tolerating it. Patients with rapid cycling pattern may 

particularly benefit from valproate therapy. A combination of lithium and valproate may 

succeed in cases resistant to monotherapy with either drug. Valproate has a favourable 

tolerability profile, and now its use as prophylactic in bipolar disorder has exceeded that of 

lithium. Combination of valproate with an atypical antipsychotic has high efficacy in acute 

mania. Divalproex, a compound of valproate, is more commonly used due to better gastric 

tolerance. Dosage guidelines are the same as for epilepsy.  



2. Carbamazepine: Soon after its introduction as antiepileptic, carbamazepine (CBZ) was 

found to prolong remission in bipolar disorder. Its efficacy in mania and bipolar disorder has 

now been confirmed. However, it is less popular than valproate as an alternative to lithium. 

Carbamazepine is less effective than lithium or valproate in acute mania. Moreover, acute 

mania requires rapidly acting drug, while effective doses of carbamazepine have to be 

gradually built up. Initiation of therapy with high doses needed for efficacy produce 

neurotoxicity and are poorly tolerated. Compared to lithium and valproate, efficacy of 

carbamazepine for long-term prophylaxis of bipolar disorder and suicides is less well 

established. Nevertheless, it is a valuable alternative/adjunct to lithium. The dose and effective 

plasma concentration range is the same as for treatment of epilepsy.  

3. Lamotrigine: There is now strong evidence of efficacy of this newer anticonvulsant for 

prophylaxis of depression in bipolar disorder. Lamotrigine is not effective for treatment as 

well as prevention of mania. It is now extensively used in the maintenance therapy of type II 

bipolar disorder, because in this condition risk of inducing mania is minimal. Lamotrigine can 

be combined with lithium to improve its efficacy. The tolerability profile of lamotrigine is 

favourable.  

4. Atypical antipsychotics: Lately, several studies have testified to the efficacy of atypical 

antipsychotics in acute mania. Olanzapine, risperidone, aripiprazole, quetiapine, with or 

without a BZD, are now the first line drugs for control of acute mania, except cases requiring 

urgent parenteral therapy, for which the older neuroleptics are still the most effective. 

Aripiprazole has recently emerged as the favoured drug for treatment of mania in bipolar I 

disorder, both as monotherapy as well as adjuvant to lithium or valproate. Maintenance 

therapy with aripiprazole prevents mania, but not depressive episodes. Lack of metabolic 

effects, favours its long-term use. Olanzapine is also approved for maintenance therapy of 

bipolar disorder. Though both manic and depressive phases are suppressed, it is not 

considered suitable for long-term therapy due to higher risk of weight gain, hyperglycaemia, 

etc. Strong evidence of efficacy of quetiapine has emerged in bipolar depression. Combination 

of an atypical antipsychotic with valproate or lithium has demonstrated high efficacy in acute 

phases as well as for maintenance therapy of bipolar disorder. 

HALLUCINOGENS (Psychotomimetics, Psychedelics, Psychodysleptics, Psychotogens): 

These are drugs which alter mood, behaviour, thought and perception in a manner similar to that seen 

in psychosis. Many natural products having hallucinogenic property have been discovered and used 

by man since prehistoric times. A number of synthetic compounds have also been produced. The 

important ones are briefly described below. 

INDOLE AMINES  

1. Lysergic acid diethylamide (LSD): Synthesized by Hofmann (1938) who was working on 

chemistry of ergot alkaloids, and himself experienced its hallucinogenic effect. It is the most 

potent psychedelic, 25–50 µg produces all the effects. In addition to the mental effects, it 

produces pronounced central sympathetic stimulation. Its action appears to involve 

serotonergic neuronal systems in brain.  



2. Lysergic acid amide: A close relative of LSD but 10 times less potent; found in morning 

glory (Ipomoea violace) seeds.  

3. Psilocybin: Found in a Mexican mushroom Psilocybe mexicana; it has been used by Red 

Indian tribals during religious rituals.  

4. Harmine: It is present in a vine Banisteriopsis caapi, found in the Amazon region. The 

Brazilian natives have used it as a snuff.  

5. Bufotenin: Isolated from skin of a toad (Bufo marinus). It is also found in ‘Cohaba Snuff’ 

and in the mushroom Amanita muscaria. The above are all Indole alkylamines related 

chemically to 5-HT. A number of other synthetic derivatives like Dimethyltryptamine (DMT) 

are also hallucinogenic.  

PHENYLALKYL AMINES: 

Mescaline: From Mexican ‘Peyote cactus’ Lophophora williamsi. It is a low potency hallucinogen 

used by natives during rituals. It is a phenylalkylamine but does not have marked sympathomimetic 

effects.  

Ecstasy: Methylene dioxy methamphetamine (MDMA, or tenamphetamine) is an amphetamine-like 

synthetic compound with stimulant and hallucinogenic properties, that has been abused as a 

recreational and euphoriant drug, especially by college students under the name ‘Ecstasy’. Fear of 

neurotoxicity has reduced its popularity.  

Yaba: This is a combination of methamphetamine with another stimulant methylhexanamine or 

caffeine. Popular as a ‘street drug’ in Thailand and Myanmar, it has spread to many countries 

including India, as a ‘party drug’ among the youth. Users claim it to be an aphrodisiac and produces 

a ‘high’. The risk of neurotoxicity is similar to amphetamine.  

Other synthetic phenylalkylamines with hallucinogenic property are—Dimethoxymethyl 

amphetamine (DOM) and Methylene dioxyamphetamine (MDA). High doses and repeated use of 

amphetamine can also cause psychosis. 

ARYLCYCLOHEXYL AMINES  

Phencyclidine: It is an anticholinergic, which activates σ receptors in brain causing disorientation, 

distortion of body image, hallucinations and an anaesthetic like state.  Ketamine is a closely related 

compound with lower hallucinogenic potential and is used in anaesthesia. Mixed with drinks, 

ketamine has been abused as a ‘rape drug’, because of its fast and strong depressant-amnesic action. 

CANNABINOIDS  

9Δ Tetrahydrocannabinol (9Δ THC): It is the active principle of Cannabis indica (Marijuana), 

which has been the most popular recreational and ritualistic intoxicant used for millennia. Its use has 

spread worldwide. The following are the various forms in which it is used.  

Bhang the dried leaves—is generally taken by oral route after grinding and making a paste. It acts 

slowly.  



Ganja the dried female inflorescence—is more potent and is smoked: effects are produced almost 

instantaneously.  

Charas is the dried resinous extract from the flowering tops and leaves—most potent and is usually 

smoked along with tobacco; also called ‘hashish’.  

Cannabis is the drug of abuse having the lowest acute toxicity. Even habitual use is not clearly 

associated with neurotoxicity or damage to any organ system. Though, personality and psychiatric 

problems are more common among cannabis users, it is not definite whether such traits led to 

cannabis use or cannabis caused them. Young abusers may exhibit ‘a motivational syndrome’, i.e. 

loss of interest in work or self-improvement activities.  

Considerable insight has been obtained recently in cannabinoid pharmacology. Since 1990 two 

cannabinoid receptors CB1 (in CNS) and CB2 (in peripheral tissues) have been identified and cloned. 

A host of endogenous ligands for the cannabinoid receptors have also been isolated. Anandamide, 

the ethanol amide of arachidonic acid is the principal endocannabinoid synthesized in the brain. The 

physiological function subserved by central and peripheral cannabinoid system is not clearly known. 

Endocannabinoids are released by macrophages during hemorrhagic shock and cause fall in BP. 

However, all actions of cannabis are not mimicked by anandamide. Cannabis produces potent 

analgesic, antiemetic, anti-inflammatory and many other pharmacological actions. The crude herb, 

its active constituents and some synthetic analogues have been tried in a variety of conditions and 

many potential clinical applications are proposed.  

• To ameliorate muscle spasm and pain in multiple sclerosis, and certain dystonias.  

• Cancer chemotherapy induced vomiting. The synthetic cannabinoids nabilone and dronabinol 

(9Δ THC) are licenced for this use.  

• As a neuronal protective after head injury and cerebral ischaemia.  

• To relieve anxiety and migraine.  

• To reduce i.o.t. in glaucoma.  

• As appetite stimulant.  

• As bronchodilator in asthma.  

However, the hallucinogenic and psychomotor effects are a limitation; nonhallucinogenic congeners 

are being investigated. The hallucinogens, particularly marijuana, produce a dream-like state with 

disorientation, loss of contact with reality, field of vision may appear to sway and objects distorted 

like images in a curved mirror, faces may appear grotesque. On closing the eyes an unending series 

of colorful, very realistic and fantastic images appear to surge; time sense is altered, music appears 

tangible. Ability to concentrate is impaired, one can read but does not know what he is reading; 

however, ataxia is not prominent. Many subjects feel relaxed and supremely happy, may laugh 

uncontrollably (experience a ‘high’) or may become sad and weep. With higher doses—panic 

reactions and sinking sensation are common. Some degree of tolerance occurs, but reverse tolerance 

is not unusual. Psychological dependence on hallucinogens may be mild (occasional trips) to marked 

(compulsive abuse), but physical dependence does not occur. All are drugs of abuse. Hallucinogens 

have been rarely used in psychiatry to facilitate conversation and for opening up the inner self in case 

of withdrawn patients. 


