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(iv) Febrile seizures. : :
exhibit convulsions concomitant with hyperpyrexi.

They are of tonic-clonic type and are of short
duration. They do not cause any neurologic damage
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(v) Status epilepricus. These are rapid recurrent
grand mal scizures. This is an emergency condition
requiring immediate treatment.

1. Classification of antiepileptic drugs
Antiepileptic agents are conveniently classified

according to their clinical use:
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- Hexatluorenium prolongs the action of mwvlnylchnline.

= Ca'* channel blockers prolang the action of both types of neuromuscular blockers.

W Antagonism
AntichE agents like neostigmine edrophonium are used 1o reverse the action of nondepolarizing
osis it is difficult to

blockers (See “Some therapeutic problems”). In the presence of prolonged acid
weverse the action of nondepolarizing agents by antichE agents.
Wlﬂl. OTHER OPIOID ANALGESICS AND OPIOID ANTAGONISTS

s Morphine s a high efficacy opioid analgesic used most commonly for analgesic and nonanalgesic

purposes and it is obtained from apium,
W Opium s dried juice obtained from the unripe seed capsule of Papaver somniferunt.
s Chemially oplum contains two types of alkaloids :
1. Phenanthrenes
Maorphine 10-15%
Codeine 0.5%
Thebaine 0.2% (weak analgesic, potent convulsant not used clinically)

2. Benzylisoquinolines
Papaverine 1% - Generalized smooth muscle relaxant, noncompetitive antagonist of

histamine, ACh and 5HT with restricted therapeutic uses.
Noscapine 6% used as antitussive.

W Heterogenecity of opioid receptors :
Atleast there are three opioid receptors in the central nervous system. Those are mu (n), kappa (x)

and delta (8) receptors. Each category has got two subtypes.
Mu (u) receptor stimulation causes analgesia, respiratory depression, miosis, reduced
gastrointestinal motility and euphoria.
Kappa (x) receptor stimulation by agonist produces analgesia, dysphoria-and psychomimetic
effects.
Agonists and antagonists of opioid receptors :

- Morphine and Fentanyl are agonists of all types of opioid receptors.

- Pentazocine, Butorphanol and Nalbuphine are antagonists of mu (p) receptor and agonists

of kappa (x) receptor respectively.
= N e and Naltrexone and antagonists of all opioid receptors.
' of mu () receptor and agonist of kappa (x) receptor (less than

om large precursor molecule.
: \kephalin A in adrenal cortex.
in B.
d to morphine but they bind to and act via same opioid
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&5 Summary of p s of Morphine
Central actions ystem morphine has got depressant and Stimu]antac
&
* Depressanta
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centre, temperature regt
and cough centre.

* Mood changes leading to eup
* Drug dependence
reased release of ACTH, FSH and LH.

* Increased release of ADH and dec
Vasodilation, reduction in peripheral resistance and hypotension

horia or dysphoria

Peripheral action :
Histamine release

Bronchoconstriction
Increased smooth muscle tone and constipation

(See - “Some therapeutic problems”)
Spasm of biliary tract L

Mechanism of analgesic action :
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6. In the spinal region, Morphine acts on the substantia gelatinosa of the spinal cord and
transmitter from primary afferents carrying pain impulses

inhibits the release of excitatory
and thus prevents entry of peripheral pain signals to CNS.

T erapentic uses :
1. Severe painful condition associated with shock like burn

2. Myocardial infarction®
3. Pain of terminal illness (Cancer)

1 starti s i
The usual starting dose is 5-10 mg 4 hrly by oral route. Patients develop gradual tolerance,

S0ihe PACEAIS require'a doubling of their dose as often as every 1-2 weeks.

4. Circulatory shock, accidents etc. o relieve anxiety.

= Pllxilmonary" R emda to relieve dyspnoea - Morphine causes reduction of preload and afterload,
relieves an_\ue. y and decreases sensitivity of respiratory centres to stimuli from congested lungs
(non analgesic use).

6. Preanaesthetic medication, Postoperative pain.

7. Tetanus — To combat sympathetic overactivity morphine is a suitable alternative of combined

beta and alpha adrenergic blocking agent.
"

Contraindications :

1. Head injury
Increased respiratory depression
Increased intracranial pressure

Cerebral and spinal ischemic effects may aggravate
Judgement of clinical improvement becomes obscure because of miotic and vomiting effects

of morphine
2. Bronchial asthma (See ~ “Some therapeutic problems”)

3. Extremes of age :
Old age
- Central nervous system depressant action of morphine is prominent in old age due to

increased sensitivity.

Neonates
- Incomplete BBB

- Reduced metabolic process
4. Undiagnosed abdominal pain : Morphine may complicate clinical assessment.
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Meperidine differs from mnrphilf: {{‘
= Unlike morphine, in therapeutic ’
~ Has less respiratory depressant action
~ Has less spasmogenic effects and bette

- Usually does not suppress cough.

- Has got little hypnotic action. | 1

— Does not constipate. In

- Has shorter duration of analgesic action.

¥ Meperidine congeners are :

1. Diphenoxylate, Loperamide - These two as non analgesic doses slow gastrointestrals
with definite constipating action, used in the treatment of diarrhoea (non specificantie
agents).

2. Fentanyl - 100 times more potent than morphine
Sufentanil - 1000 times more potent that morphine with bradycardiac action
Alfentanil - has got positive inotropic action.

These are particularly used during and after
surgery fo : .
pain respectively. ranaesthesia and to relieve posiae

w .
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Optaids (Morphine, Heroin and Meperiding) 2,

| Cannabis (THC)
A Depressants (Aleohaol and Barbiturates) 4. Psychodelics (LSD)
A Aryleyelohexylamines 6. Nicotine
Y Sumualants (Amphetaming, Cocaine) 8 Caffeine
9. Solvents (Paint - thinner)
I eonnection with deag abuse following terms are important :
Acute
/ Pharmacokinetic
* Tolerance —————— Chronic <
\ Pharmacodynamic
Cross tolerance
Physical

* Dependence ——— Psychological

Cross dependence
* Addiction

Physical
* Withdrawal syndrome <
Psychological

ndence means the emotional distress when the drug is withdrawn. It appears

means physical illness if the drug is withdrawn.

d ;ﬁhysml dependence can co-exist.
. m may not be aséodated with physical dependence.

“behaviors i helming involvement
is ral pattern of drug abuse characterised by overw . .
adrug ﬁmﬁ:‘ﬂs of its supply and a high tendency to relapse after wuthdrav:val -
y dependent. Under some special circumstances patients can be physically

it not addicted.

4
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¥ Opiate abstinence syndrome : :
Onset of syndrome 5-15 hrs after the last dose
’ )

Peak of syndrome 36-72 hrs after discontinuation
Offset of syndrome 5-8 days it

i ions include nausea, diarrhoea, ; 3
S“;M"@ T::;:::“:ching; increased body temperature, respiratory rate and Bp.

lacrimation, rhinorrhoea, profuse

vawning with intense drug craving.
Trestment of the wnthdrawal syndrome (Detoxication):
Readmunistration of sufficient opioid like methadone on first day, (See “Some therapeutic paiy
! Mg methadone equates with 3 mg morphine, 1 mg heroin and 20 mg meperidine. The dregs
g once or twice daily. Methadone is gradually w

tolerated and is used in dosage of 10-25m
usually over 5-10 days ((10 to 20% of dose is cut on each day).

by central alpha, agonists like clonidine 100-3¢

= Non opiate approach for detoxication is done
23 times daily. As clomdxne decreases the outflow of NAD, some signs of overactivity mgh
expected to be reduced. It is not well tolerated. Sedation and orthostatic hypotension

; However, non addicting property is its definite advantage.
- Rehabilitation -
Methadone maintenance
pethg gmﬁ::w gwmufi\e:rfe ;:epl:r:m for improvement, Naltrexone, a long &t
AP Retinis “ﬂ.ation. Before administration of naltrexone

i d‘”"ﬂ Pregnancy may be treatad &
1) ina dase of 0.2 mg every 34 s
" ‘N A period of 10-20 days.

d 2 \
e Properties, Akoi
. l‘thn. Th‘ mgfgixmh'dm ol
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2 Asanight sedative in chronic alcoholics.

_ Treatment of alcohol withdrawal syndrome :

- Thorough physical examination along with adequate rest and nutrition.

- The specific drug for alcohol is a long acting sedative-hypnotic. Benzodiazepines suit for the
Chlordiazepoxide 10-15 mg or diazepam 10 mg is given every 4-6 hrs by LV on first
day and then the dosage of either of the above drugs should be reduced gradully.

- Bcomplex vitamins including thiamine.

- Rehabilitation

! Motivation towards abstinence, maintenance of problem free life. As an ac}’;un:t, disulfiram is to be

gven as 250 mg daily at bed time. In the presence of ethyl alcohol disulfiram causes tremar
hronic alcohilics should be informed

hypotension or hypertension, nausea and severe vomiting. C
- drug. Disulfiram is comraindicated in diabetes mellitus, portal

 ®oul the effects of the above
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A. Antipsychotics or Neurolept
Chlorpromazine

ics
Chlorprolhlx

Loxapine

ene

NN

5, nazine %
Fluphenaz leE agents e.8

Per

Haloperidol

‘phenazine

B
Clozapine, .'?lllpll‘ld

These are all dopamine antagonist.

Therapeutic uses :

Sc
Acute manic episodes (in com
Psychotic and agitated depression

Adve

i U

W

hizophrenia 3 : ]'thium)
. \Nﬂh 1 . <
bination L Seation vith antidepressants)
(in comDb1Tie

se effects : ; 2
rse effec tolerance develops; drymouth, postura] h%

Sedation, lethargy and drowsiness — o .
cycloplegia, constipation, urinary reten i GF

Troublesome side effects —
Acute muscular dystonic reaction
Extrapyramidal parkinson like syndrome i

(treated by Benztropine mesylate)

Akathisia

(reduction of dose and treated by beta blockers)
Most serious side effects :

Tardive dyskinesia (20-40%)

B. Antidepressants :
There are three different groups of drugs used for the treatment of affective disorders :

L. Tricyclic antidepressants (TCAs) — most commonly used.
2. Monoamine oxide?se inhibitors (MAQs) — Drug-drug and drug-food interactions have
these the second-line medication in the treatment of depressive disorders

3. Selective serotonin re-uptake inhibi
depession. ptake inhibitors (SSRIS) — useful for refractory and atypicalG!

fommotdy

used first gen?ration antidepressants :

Drug

Trieydlcdenvaﬁm 4 L. Clinical features
Amumla PWBl'ful b'mde of SHT o

Noriywtiine.  Powerlyl bmc: INE Uplake, Prominent Sedative and antichohnefSl":’cwﬂs

Both Sedative and anticholinergic actons
SS than those of amitryptiline.

Bithiies.
fominent anticholinergic action. N0
May caiien im - .
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Action

e o]
Very powerful inhibitor of NE uptake
little or no blockade of S5HT uptake.

Anxiolytic
Potent NE and 5HT blockade.

Most commonly used MAO inhibitor

Clinical features

Minimal sedative and anticholinergic action,

Minimal adverse effect on CVS

Mafked sedalion. Less side effect, hence better
patient compliance.

ponly sed second generation antidepressants
( )

iné
a0 prened in Depression. Drowiness,
. Side chain cyclisation of amph i i
ne phetamine |
IO SR NSt ranvioyDromin. CNE nsomnia and tremors.
2 stimulation.
k W . 3 Drowsiness.
o »Speqﬁ_c MAO-B inhibitor Same as other MAOle.
saageine e Efhanee 00 08 Systam s il Very useful in the treatment of Parkinsonism
e~

Drug Action Clinical features
Trcyclic derivatives X
Tmpraming Powerful inhibitor of 5HT uptake. Prominent seadtive action and moderate
Some inhibitory action on NE and atropine-like action.
DA uptake.
Amnzpting Potent NE and 5HT uptake inhibition Less sedation. Less anticholinergic side effecis.
and also DA blockade. Useful in psychotic or endogenous depression.
Helemeyclics
fnoczpine Early onset of action within the Tardive dyskinersia, Parkinsonism.
firstweek is claimed.
eproting Fewer anticholinergic side effects. Lower dose
is recommended. Blood dyscrasia.
Tezadone High level of sedation and is useful Increased risk of priaprism.
as a hypnotic.
e serotonn
)

Relatively selective 5HT reuptake
inhibition. Early onset of action.

Same as above

Nausea, diarroea, tremor weightloss,
agitation, Anorgasmia.

Lesser side effect profile. Less chance of
~ overdosage and suicide.

-~



S L

o] s e/ p——
» the C
,umlrangmnurs in the CNS§ by b"‘tk‘ -
vﬂ“‘c ne “l:h
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2. Regulation of postsynaptic receptors ceptors.
i ter re
3. Down-regulation of neurotransmit
A Miscellanegys
Common side effects of TCAs { ¢
MR "” i Cardiovascula ' Drowsiness, sicen
Anticholinergic | hypotension S p'“bﬂ,i
Potural hyp tremor, dizzines, .
* Mgy " BNgS

hmia
anshys leucopenia.

Dry mouth Nausea, :achycardia'

vomitting constipation,

urinary retention, blurred
fine tremor of the hands and POStury) -
e

Vision. h, sedation
) , se ’
Most common side effects are dry mout

the monoaminergic neurones of the Cy
3o

Mechanism of action of MAOIs :
f rrigy -
Tesult,

i in
Increased availability of one or more monoamines ks although maximal inhibitign
is unexplained delay of antidepressant effects for 2-3 Wje e unsatisfactory
metabolism is achieved within few days MAOIs are used w. ool SEriot 4
tolerated or accepted by the patient. They are also of conside epress,

depression associated with hyperphagia, hypersomnia etc.) in panic attacks, agoraphobia,
P

psychalgia etc.
Common side effects of MAOIS :
Agitation, hallucinations, hyper-reflexia, insomnia and convulsion.

Drug interaction with MAOIs :
Indirectly acting sympathomimetics and cocaine cause hypertensive reactions.

(see ” Cheese reaction )

Q. 1. What to do if an antidepressant fails to bring clinical improvement?

Ans. Actually there are severa] methodological steps :

2) See whether the drug has been used in adequate dose for adequate time or not. It s
use over-dose than under-dose in the treatment of depression

the patient compliance js poor
anticholinergic side effects,

c) Ifeverything cited above goes rj ‘
or SSRI or vice-versg . gis TEbt the 9P of the drug may be changed, e.g: TCAR
L R '
p ~ d) If still t-io-imptovemem
Ry 80 for ‘Potentiation’__ . i 2!
w gy hhlﬂﬁpsyehoﬁgg‘ lithium anqg th}'l'ot::ti:el'e' clinical effects on addition of
¢ Ifno improvement, ‘Re.¢,, aly \
s e O Of i et
X of be BNOsis’ ang other modes of therapy maY t: o

e lepression may
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~INS, in wh radicatioy, of ﬁ?;: Pancreatjc Neoplasm, endocrinop? 0;‘1( #

fimary cause js mandatory to bring
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carbonate :
I"‘ jsm of action :
1. Lithium partly replaces sodium specially
. : ally in hyperexcitable tiss
and it has a relalhvell)\'I small gradient of dis)l{u!’ib:l:‘;:\‘ 11bc|rt( U»-"‘\:‘m (U:ICNS' e
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5> In mania, hyperactive neurones require excess a . )
in ma _ : _ ss amount of inositol for its activity. Lith
mlub:: ltf:lea r);odwly:x-5505 inositol monophosphate to free inositol. Supply of fre:- i:\c);siml !‘r::
exh’f 1_1rce_ isivery poor, so the hyperactive neurones suffer from deficiency of free
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parmacokin etics

Route of administration Oral
Bioavailability 100%
Half-life 18-20 hrs.
(longer in elderly)
Therapeutic phasma conc. 0.8-1.2 mmoliL
in mania.
0.4-0.8 mmol/L
(Prophylactic)
Response starts after 2-4 weeks.
Therapeutic uses :
1. Acute manic/ hypomanicepisodes. . e
2P : ent episod&s of mania and depression in bipolar illness.
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1. Mannitol L.V. to accelerate re

2. Dialysis in severe poisoning. . ;
: i Drugs causing depression

& Drugs causing anxiety

Reserpine
Caffeine - intoxica.tion‘ : Glucocorticoids
Sedative - hypnotic withdraw Gl orbateptives
Amphetamine Hetariine
Glucocorticoids Ay )
Indomethacin
&3 Drugs for some neurological disorders :
Conditions Amitriptyline Drugs i
Muscle spasticity Baclofen, Dantrolene, Diazepam
Essential tremor Propranolol
Hypokalemic paralysis Propranolol
Hyperkalemic paralysis Salbutamol inhalation
Pain following nerve injury Tricyclic antidepressants
Doxepin
Imipramine
Nortriptyline
| Desimipramine (Desipramine)
- Trigeminal neuraigia Lignocaine
% : Anticonvulsants
Phenytoin, Carbamazepine,
Clonazepam




