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Adverse effects 
– Tachypnea, tachycardia and hypertension. 
– High doses can cause convulsions. 
 
Contraindications 
– Epilepsy (to avoid CNS stimulation). 
– Severe hypertension, arrhythmia or IHD (to avoid cardiac arrhythmia). 
– Thyrotoxicosis. 
– Severe bronchial asthma.   

 
█ PSYCHOMOTOR STIMULANTS 
 
Definition: drugs that induce euphoria with increased motor activity. 
 
Classification 
 

 Amphetamine and related drugs: see ANS 
 

 Cocaine  
– Cocaine inhibits tissue uptake of catecholamines. 
– Behavioral effects of cocaine are very similar to amphetamine. 
– Cocaine is used topically as a local anesthetic eye drops. 

 

 Xanthines: see respiratory pharmacology. 
 

 Antidepressants: see later. 
 
█ PSYCHOTOMIMETIC DRUGS (HALLUCINOGENS) 
 
Definition: drugs that affect thought, perception and mood with no effect on 
motor activity. They have no clinical applications but important for drug abuse. 
 
Examples and Mechanisms 
 LSD (Lysergic acid diethylamide): It stimulates central 5-HT receptors and 

affects catecholamine action → severe hallucinations and delusions resembling 
acute schizophrenia. 

 

 Cannabis (hashish, marijuana): It acts on cannabinoid receptors in the CNS 
(CB1) causing loss of judgment of time & place and dream-like state. It does not 
cause physical dependence but psychological dependence. CB2 receptors are 
found in peripheral tissue and immune system. 

 

 Phencyclidine: It stimulates -opioid receptors and blocks the NMDA receptors 
and may interact with other neurotransmitter systems. 
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Mechanism of action 
 Opioids such as morphine are believed to interact with three major receptors (", 

δ, κ). Each opioid receptor has distinct subtypes (e.g., μ1, μ2). All three major 
receptors are present in high concentrations in the dorsal horn of the spinal cord. 

 Interaction with "-receptors contributes to supraspinal and spinal analgesia, 
respiratory depression, sedation, euphoria, decreased GI peristalsis, and 
physical dependence (addiction). 

 The significance of interaction with κ-receptors is unclear, but it may contribute 
to analgesia (through inhibition of release of substance P at dorsal horn).  

 
█ NATURAL OPIOID AGONISTS 
 
1. Morphine   
 
Pharmacokinetics 
 Oral absorption: good (bioavailability is 25% due to significant first-pass effect). 

However, the analgesic effect is greater when the drug is administered parentrally 
 t% : 4-5 hrs. 
 Metabolism: in the liver by conjugation leading to inactive metabolites.  
 Excretion: renal (90%) – bile (10% as conjugated morphine). 
 
Pharmacological effects 
 
 Analgesia 
 Dose-dependent analgesia (sensory & emotional): consciousness is not 

lost and the patient can still locate the source of pain. Analgesia may be 
associated with euphoria and decreased anxiety. 

 Analgesia results from direct activation of " and δ receptors in the spinal cord 
and possibly higher centers (thalamaus) leading to:  
– Activation of descending inhibitory pathways. 
– ↓ release of substance-P in pain transmission neurons in the spinal cord. 

 The psychic effect results from ↓ NA release in some CNS areas leading to 
decrease anxiety and reaction of the patient to pain. 

 Morphine and other exogenously administered opioids may also have some 
action on peripheral inflamed tissue. 

 
N.B.Morphine can treat all types of pain except itching. Why? 
a) Because morphine stimulates histamine release → ↑ itching. 
b) Itching is different from pain sensation and has different receptors and 

centers. 
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 Euphoria (large doses produce dysphoria). 
 Miosis: due to central stimulation of Edinger-Wistphal nucleus. Severe miosis is 

indicative of toxic doses. 
 Respiratory center depression. This RC depression leads to CO2 retention and 

cerebral VD → ↑↑ intracranial tension. 
 Cough suppression. 
 Vagal stimulation. 
 Nausea & vomiting: due to stimulation of chemoreceptor trigger zone (CTZ). 
 
CVS effects: 
 Orthostatic hypotension: due to (a) Histamine release;  (b) vagal stimulation. 
 Bradycardia: due to vagal stimulation. 

 
Smooth ms (Spasmogenic effects): 
 Bronchoconstriction: due to: (a) Vagal stimulation. (b) Histamine release. 
 Constipation: due to (a) spasmodic non-propulsive contractions of intestinal 

smoothms& decreased peristalsis; (b) ↑ intestinal water absorption. 
 Spasm of the sphincter of Oddi → ↑ biliary pressure. 
 Feeling of urgency with difficult micturition due to ↑ detrusor muscle tone with 

spasm of the internal urethral sphincter. 
 Uterus: prolongation of labor by unclear mechanism. 
 
Therapeutic uses 
 Analgesia: for severe pain e.g. acute MI, cancer, surgery, etc.  

 Acute pulmonary edema (cardiac asthma).Why? 
– ↓ stress & anxiety of the patient. 
– Venodilatation → ↓ VR & preload → ↓ pulmonary congestion. 
– Decrease tachypnea caused by the CNS response to hypoxic drive (due to its 

depressant effect on RC). 

 In anesthesia:  
– As adjuvant to anesthetic agents (preanesthetic medication). 
– Regional anesthesia (epidural) to achieve long lasting analgesia by its effect 

on the spinal cord. 
 

 In severe colic: (morphine combined with atropine). Why? 
– Because morphine is spasmogenic and atropine is spasmolytic. 
– To counteract muscarinic effects caused by excessive vagal stimulation (e.g. 

bronchoconstriction and bradycardia). 
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Preparations and doses 
 Morphine sulphate: 10 mg s.c. or i.m. In acute MI it is given 5 mg i.v. 
 Intrathecal (epidural) injection: produce long lasting analgesia which is useful for 

critically ill patients at risk of RC depression. 
 Sustained release preparations &transdermal patches are available. 
 
Adverse effects: 

CNS  Tolerance & physical dependence (addiction) with prolonged use: 
– Physical dependence can occur within 24 h if given /4 h.   
– Tolerance may occur to analgesia and euphoria but not to 

respiratory depression. 
 ↑↑ intracranial tension. 
 RC depression: the most important effect and is dose-dependent. 

Resp  Bronchoconstriction. 
CVS  Postural hypotension
GIT  Nausea, vomiting, and constipation. 

 Increased biliary tract pressure and biliary colic. 
Genito- 
Urinary 

 Urine retention especially in patients with enlarged prostate. 
 Prolongation of labor. 

Eye  Miosis is a consistent finding in morphine addiction. 
 
Contraindications & precautions 
 Head injury & increased intracranial pressure: Morphine causes respiratory 

depression & CO2 retention. The ↑ CO2 causes cerebral VD and ↑ intracranial 
tension. 

 Respiratory depression. 
 Bronchial asthma: Morphine causes bronchoconstriction due to (a) vagal 

stimulation; (b) histamine release. It also causes RC depression. 
 Biliary colic & gallstones: due to spasm of the sphincter of Oddi → ↑ biliary 

pressure. 
 Senile enlarged prostate: Morphine ↑ detrusor muscle tone with spasm of the 

internal urethral sphincter → feeling of urinary urgency with difficult micturition. 
 Hypotension and hypovolemia: because morphine causes postural 

hypotension. 
 Hepatic damage: Due to: (a) morphine is metabolized by the liver; (b) morphine 

increases the risk of hepatic encephalopathy due to marked CNS depression. 
 Hypothyroidism and adrenal insufficiency (Addison’s disease). Why?  

Because those patients have prolonged and exaggerated response to morphine. 
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 Undiagnosed acute abdominal pain: Morphine masks the pain (which may be 
dangerous e.g. appendicitis) and interferes with the correct diagnosis. 

 Infants and old patients: are more susceptible to respiratory depression. 
 
▌Chronic opioid toxicity (addiction) 

 
 There are behavioral changes, constipation, itching &miosis.  
 Sudden withdrawal (abstinence syndrome):  

– Consists of: irritability, nervousness, tremors, hypertension & ms cramps starts 
after 6-10 hrs from the last dose - peak effect at 48 hrs - gradually subsides 
over 5-10 days.  

– Mechanism: chronic administration of opioids ↓↓ endogenous production of 
endorphins and NA. Following sudden withdrawal, there is an immediate 
deficiency of endogenous opioids with rebound ↑ of NA release. 

  
Treatment of chronic morphine addiction: 
– Gradual withdrawal of morphine with substitution by methadone, then 

gradual withdrawal of methadone. 
– Clonidine: to stimulate central α2 receptors and ↓ NA release. 
– Sedatives: e.g. diazepam. 

 
▌Acute opioid toxicity 
 

Manifestations: 
 

 Coma with depressed respiration, miosis, and shock. 
 Death occurs from respiratory depression. 

Treatment: 
 

 Gastric lavage. 
 Establish a patent airway 

and artificial respiration if 
needed. 

 Opioid antagonists: 
– Naloxone: pure opioid 

antagonist and can 
reverse RC depression 
within minutes (0.4 - 0.8 
mg i.v. for 2-3 doses). 

– Nalorphine: it is mixed agonist-antagonist (partial blocker). 
 

N.B. 
 The duration of opioid antagonists is shorter than morphine. The patient should 

be watched carefully because he may go back into coma. 
 Care should be taken to avoid withdrawal syndrome. 

N.B.  
Opioid blockers are  
indicated in acute morphine 
toxicity but they are 
absolutely contraindicated 
in chronic morphine 
addiction because they 
precipitate severe withdrawal 
syndrome. 
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2. Codeine 
 
Similar to morphine with the following differences: 
 Has greater oral bioavailability (60%) due to less first-pass effect. 
 The analgesic potency is 20% of morphine, but more potent cough suppressant 
 It has little euphoric effect. 
 Most of the systemic effects of codeine are due to conversion in the liver into 

morphine by demethylation (codeine is methylmorphine). 
 
Therapeutic uses 
– Analgesic for mild to moderate pain (usually combined with paracetamol). 
– As central antitussive (see chapter 7). 
 
Adverse effects: (less than morphine) 
– Constipation 
– RC depression and addiction liability but it is fewer than morphine. 
 

 Morphine Codeine 
Oral bioavailability: 
Analgesic effects: 
Antitussive effect: 
Uses: 

25%
Strong 
Weak  
Mention its 4 uses 

60%
Weak (20%). 
Strong  
Analgesic and antitussive 

 
█ SYNTHETIC AND SEMISYNTHETIC OPIOID AGONISTS 
 
1. Heroin and hydromorphone 
 
 They are semisynthetic opioids (heroin is diacetylmorphine). 
 They are more potent than morphine but with rapid onset and shorter duration. 
 They are not used clinically because they are highly addictive. 
 
2. Meperidine (Pethidine) 
 
Synthetic opioid similar to morphine with the following differences: 
 Better absorbed orally and has greater bioavailability than morphine. 
 The analgesic potency is 10% of morphine. 
 It is used as analgesic alternative to morphine in the following cases: 

– Inferior MI because in this case the patient usually has bradycardia.  
– It is preferred than morphine during labor because it has short duration 

and doesn't prolong labor (little or no spasmogenic action). 
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Adverse effects 
– It causes RC depression and addiction liability but weaker than morphine. 
– It causes histamine release and bronchoconstriction 
– It has weak atropine-like actions → dry mouth, tachycardia, etc.  
– It has No GIT, No antitussive, and No vagal stimulant effects. 
 

 Morphine Meperidine 
Chemistry 
Bioavailability 
Analgesic effect 
Spasmogenic effects 
Autonomic effects 
Uses 

Natural opioid
25% 
Strong 
Present 
Vagal stimulation 
Mention its 4 uses 

Synthetic opioid 
Greater (50%) 
Weak (10% of morphine) 
Absent 
Atropine-like action 
Analgesic only 

 
3. Fentanyl and alfentanil 
 

 They are synthetic derivatives of meperidine. They are the most potent and the 
shortest duration opioid agonists.  

 They are used as analgesic in severe pain (as long-acting transdermal skin 
patch). A transdermal fentanyl 12 microgram patch equates to approximately 30 
mg oral morphine daily. 

 
4. Methadone 
 

Synthetic opioid similar to morphine with the following differences: 
 The analgesic effect is equal to morphine. 
 Has longer duration of action than morphine (t1/2 is 24h). 
 

Uses: 
 As analgesic. 
 Treatment of chronic opiate addiction and heroin users: 

– It can satisfy the craving needs of the patient with less addictive features. 
– Methadone withdrawal symptoms are less severe than other opioids. 

 
5. Tramadol 
 

 It has two different mechanisms. First, it binds to the "-opioid receptor. Second, 
it inhibits the reuptake of serotonin and NA. 

 Uses: as analgesic for moderate to severe pain, especially musculoskeletal pain 
 Adverse effects: It has relatively fewer side-effects than most opioids (but 

addiction can occur). It may induce seizures in epileptic patients. 
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6. Diphenoxylate and loperamide (see chapter 8) 
 
█ SEMISYNTHETIC MIXED AGONISTS-ANTAGONISTS (partial agonists) 
 
Nalorphine – Nalbuphine – Pentazocin – Butorphanol 
 
 All these drugs have agonist activity on  receptors and antagonist or partial 

agonist activity on  receptors. 
 They are used as analgesics alternative to morphine but their analgesic activity 

and respiratory depression are less marked than morphine. 
 All these drugs (except nalbuphine) increase 

systemic and pulmonary vascular resistance 
leading to ↑ cardiac load, so they are, thus, 
contraindicated to relieve pain of acute MI. 

 They can lead to withdrawal symptoms if 
given to opioid addict patients. 

 
█ SYNTHETIC FULL ANTAGONISTS 
 
Naloxone and naltrexone 
 
 They are competitive blockers of all opioid receptors.  
 Naloxone is given i.v. and has short t½ (~1h) but naltrexone could be 

administered orally and has longer t½ (~48 h).  
 They can precipitate severe withdrawal syndrome if administered to opioid-

addict patient. 
 
Therapeutic uses of naloxone 
 Acute opioid toxicity: given i.v., the adverse respiratory and CVS effects of 

opioids are reversed within 1-2 min and lasts for 1-2 hrs. 
 It is given during labor to mothers who received opioids to prevent neonatal 

respiratory depression, or it can be given to the neonate via the umbilical vein. 
 
 
 
 
 
 
 

N.B. 
 
For opioid analgesics, 
potency of the analgesic 
should be considered more 
important than efficacy 
because respiratory 
depression is dose-
dependent. 
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 When glutathione store is depleted, the toxic metabolite binds covalently to 
cellular proteins producing hepatocellular damage. 

 Clinical symptoms of toxicity (e.g. vomiting) occur within 24 hrs but signs of 
hepatic damage (e.g. jaundice) occur after 2-6 days. 

 

Treatment of toxicity 
 Gastric lavage with activated charcoal. 
 Sulfhydryl donors (acetylcysteine) to 

restore hepatic glutathione. It must be 
started within 8 hours of toxicity. 

 Hemodialysis: better within the first 12 
hrs after ingestion. 

 
Nefopam (Acupan) 
 
Mechanism and effects 
 It is a central analgesic without antipyretic or anti-inflammatory activity. It is 

more potent than NSAIDs.  
 The analgesic mechanism is unclear but may be related to inhibition of many 

transmitters reuptake or blocking central voltage-gated Na+ channels.  
 Nefopam is also used to combat severe hiccups. 
 
Adverse effects 
– Precipitation of epileptic convulsions in patients with epilepsy. 
– Weak atropine-like actions: dry mouth, urine retention, etc. 
 
Contraindications: history of epilepsy 
 
Dipyrone (Novalgin) 
 
Mechanism and effects 
 Analgesic antipyretic that is more potent than aspirin. It has no anti-

inflammatory action. 
 Its use was restricted in many countries because of risk of agranulocytosis 

which is not dose-dependent. 
 
Adverse effects 
– Agranulocytosis: reversible in 10 days after stoppage of the drug but lethal in 

10% of cases.  
– Allergic reactions and anaphylaxis. 
– It can trigger bronchoconstriction in patients with Asthma. 

The 20 hour IV protocol of 
acetylcysteine 
 

– First, administer an initial 
loading dose of 150 mg/kg IV 
over 60 minutes. 

– Next, administer 12.5 mg 
/kg per hour IV for 4 hours. 

– Finally, administer 6.25 mg 
/kg per hour IV for 16 hours. 
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Part 3: Sedative-Hypnotic Drugs  
 
 These are drugs that cause sedation and relieve anxiety (anxiolytics), or can 

induce sleep. They are used primarily to treat anxiety and insomnia. 
 Because there is considerable chemical variation within the group, these drugs 

are classified based on their clinical uses rather than on chemical structure. 
 
Drugs with main use as sedatives: Drugs with main use as hypnotics: 
 Benzodiazepines
 Buspirone 
 

 Barbiturates
 Ramelteon 
 Chloral hydrate 

 
1. Benzodiazepines 
 
 Benzodiazepines (BDZ) have a great margin of safety over previously available 

sedative–hypnotic agents (e.g., barbiturates). 
 Most benzodiazepines have qualitatively similar therapeutic actions but differ in 

their relative lipid solubility, metabolism, and elimination half-life. 
 
Classification 
 Short acting (t% < 5h): midazolam – triazolam 
 Intermediate acting (t%  5-24 h): alprazolam – lorazepam - clonazepam 
 Long acting (t%  > 24 h): diazepam – clorazepate - flurazepam 
 
Pharmacokinetics 
– Oral absorption is good and rapid. Highly lipid soluble drugs (e.g., midazolam, 

triazolam) have fast onset of action. 
– Long acting drugs are metabolized by oxidation (CYP450) into active 

metabolites giving them long duration of action (e.g. diazepam). 
– Short acting drugs are metabolized by conjugation into inactive metabolites 

followed by renal clearance. 
– In a patient with liver dysfunction, lorazepam and oxazepam, which are metabo-

lized extrahepatically, are less likely to cause excessive CNS depression. 
 
Mechanism of action 
 BDZ have special receptors in the CNS and peripheral tissue. 
 By acting on these receptors, BDZ cause allosteric modulation of GABA action 

on GABAA receptors resulting in ↑ Cl- conductance and hyperpolarization. 
 Six BDZ receptor subtypes have been discovered; subtype 1 is the most widely 

expressed and mediates most of the effects of BDZ.  
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2. Baclofen 
 

 Baclofen is a GABA derivative that selectively stimulates GABAB receptors in the 
spinal cord → ↓ release of excitatory transmitters. 

 It is used as a skeletal muscle relaxant in neurological spastic conditions. 
 
3. Tizanidine 
 

 Tizanidine is a centrally acting &2 agonist with greater effect on presynaptic α2 in 
the spinal cord, so it inhibits neurotransmission and reduces muscle spasm with 
minimal effect on blood pressure.  

 
4. Dantrolene 
 

 Dantrolene inhibits Ca2+ release from the sarcoplasmic reticulum of skeletal ms 
cells. It acts directly on the muscle contractile mechanisms. 

 It is used for emergency management of malignant hyperthermia (1 mg/kg i.v.) 
 
5. Botulinum toxin (Botox) 
 

 Botulinum toxin is a neurotoxic protein produced by the bacterium Clostridium 
botulinum. It inhibits the release of ACh from motor nerve terminals leading to 
skeletal muscle paralysis. 

 It is injected locally to treat local muscle spasm e.g. in cervical dystonia 
(spasmodic torticollis), and blepharospasm (uncontrolled muscle contraction or 
twitch of the eyelid). It is also used for cosmetic reduction of facial wrinkles. 

 
6. Neuromuscular blockers: see ANS. 
 
Therapeutic uses of skeletal muscle 
relaxants 
 Neurological spastic conditions such as 

multiple sclerosis, back pain, and spine 
injuries. 

 Dantrolene is used for emergency man-
agement of malignant hyperthermia. 

 Botolinum toxin is injected locally to relive 
blepharospasm, and for cosmetic 
reduction of facial wrinkles. 

 Neuromuscular blockers are used to 
produce muscle relaxation during surgical 
procedures. 

Mephensin 
 

– Mephensin is a selective 
inhibitor of polysynaptic 
excitation of the spinal motor 
neurons through stimulation of 
glycine receptors in the spinal 
cord. 

– It was historically used as 
antidote for treatment of 
strychnine poisoning but its 
clinical use now is very limited 
because of serious side 
effects including respiratory 
depression and hemolysis.  

344



 
 

Part 5

 
█ Basi

 Epi
app
cau
alth
the 
and
linke

 Epil
abn

 The
neu
elec

 Ant
trea

 It m
ade
man

 AED
use

 Add
occ

 Som
ther

 
Classi
 
Epileps
dischar
order o
 

Pa
rti

al 
se

izu
re

s 
5: Anti

ic inform

lepsy, a 
proximately
use of mos
hough som

result of b
d drug to
ed to a sm
leptic seizu

normal corti
e diagnosis
urological 
ctroenceph
iepileptic d

atment may
may take we
equacy of 
ny treatme
Ds are mo
ed as mono
dition or w
cur on with
me AEDs a
rapy during

ification o

sies are c
rges. Drug

of general c

Simple 
partial 
Complex
partial 

iepilepti

mation 

chronic 
y 1% of 
t cases of 

me people 
brain injury
xicity. Ge

mall propor
ures result
ical nerve c
s typically
symptom

halogram (
drugs (AED
y be neces
eeks to es
therapeuti

ent failures
ost effecti
otherapy. 

withdrawal 
drawal. 
are terato
g pregnanc

of epileps

characteriz
g selection
choice. 

Loc
not 

x Loc
wid
con

ic Drugs

disease,
the popu
epilepsy is
develop e

y, stroke, b
enetic mut
tion of the
t from exc
cell activity
y involves
s. This m
(EEG) but a
Ds) are effe
ssary. 
stablish ade
ic improve
. 
ive and ha

of any dr

ogenic; thi
cy. 

sies: 

zed by eit
n, based o

calized disc
altered. 

calized disc
espread; a

nsciousnes

s 

occurs i
lation. Th
s unknown
epilepsy a
brain tumo
tations ar

e disease. 
cessive and
in the brain
ruling out
may be
a normal te
ective for a

equate dru
ement. Lac

ave the le

rug should

is may ca

ther focal
on seizure

charge; co

charge tha
accompan
ss. 

n 
e 

n, 
as 
r, 
re 

d 
n.  
t other co
confirmed

est does n
about 80%

ug plasma
ck of com

east adve

d be grad

all for the 

l or gene
 classifica

onsciousne

at becomes
ied by loss

nditions th
d by bra
ot exclude

% of these 

levels and
mpliance i

rse effect

ual, becau

reduction 

ralized ab
ation, is lis

ess is 1
2
3s

s of 

hat cause
ain imagin
e the cond
patients. L

d to determ
is respons

ts when t

use seizur

or termina

bnormal n
sted below

. Carbama

. Lamotrig

. Valproic 

 similar 
ng and 
ition.  
Lifelong 

mine the 
sible for 

hey are 

res may 

ation of 

neuronal 
w in the 

azepine
gine 
acid 

345



 
 

Ge
ne

ra
liz

ed
 

se
izu

re
s 

 
 Sta

Pro
com

 
1. Dip

 
Mecha
channe
to dec
impulse
drowsin
 
Therap
 Part
 Stat
 Ven
 
Advers
– CNS
– Hep
– Mic
– Bon
– Tera
– Gin

fact
– Lym

Tonic–clo
(grand ma

Absence
(petit mal)

Myoclon
syndrom

tus epilep
olonged se
mmon is lif

phenylhyd

anism: it 
els in the 
crease pr
es. It pro
ness. 

peutic use
tial and ge
tus epilept

ntricular arr

se effects 
S:  Nystag
patotoxicity
crosomal e
ne marrow 
atogenicity
gival hype
tor (PDGF)

mphadenop

onic 
al) 

Dra
of t
bod
con

 
) 

Sud
that
hun
chil

ic 
es 

Ligh
extr
of u
alte

pticus:  
eizure (>20
fe-threaten

dantoin (P

blocks Na
brain (and
ropagation
oduces so

es 
eneralized s
ticus: it sho
rhythmia. 

mus, diplo
y. 
nzyme ind
depressio

y: craniofa
erplasia: 2
). 
pathy. 

amatic conv
he extremi

dy; accomp
nsciousnes
dden onset
t lasts 10–4

ndreds of s
ldhood or 
htning-like
remities oc
up to a hun
eration of c

0 min) of a
ning genera

Phenytoin

a+, K+ and
d heart) le
n of abn
ome degr

seizures 
ould be giv

opia, ataxia

duction. 
on & Mega
cial abnorm

2ry to incr

vulsions w
ities or rigi
panied by 
ss. 
t of altered
45 second

seizures pe
adolescen

e jerks of o
ccurring sin
ndred; acc
consciousn

any of the 
alized toni

n) 

d Ca2+ 
eading 
normal 
ree of 

ven i.v. in t

a. 

loblastic a
malities. 
reased ex

with either j
dity of the
loss of 

d consciou
ds, with up
er day; beg
nce. 
ne or more
ngly or in b
ompanied 

ness. 

types prev
c–clonic st

the form o

anemia (due

xpression 

erking 
 entire 

1
2
3

usness 
to 

gins in 

1
2
3

e 
bursts 
by 

1
2

viously des
tatus epile

f fospheny

e to ↓ folic

of platelet

. Valproic 

. Lamotrig

. Carbama

. Ethosuxi

. Valproic 

. Clonazep

. Valproic 

. Lamotrig

scribed; th
epticus. 

ytoin (prod

c acid). 

t derived 

acid
gine 
azepine 

mide
acid 

pam 

acid
gine 

he most 

drug). 

growth 

346



 
 

2. Carbmazepine (Tegretol) 
 

Mechanism: it blocks Na+ channels & ↓ excitability of cortical neurons. 
 
Therapeutic uses 
 Partial and generalized seizures (grand mal epilepsy).        
 Trigeminal neuralgia. 
 
Adverse effects 
– CNS:  diplopia & ataxia. 
– Hepatotoxicity. 
– Microsomal enzyme induction. 
– Bone marrow depression. 
– Congestive heart failure (CHF).  
 
3. Valproic acid (Depakene) 

 
Mechanism: it activates glutamic acid decarboxylase enzyme→ ↑ GABA synthesis. 
 
Therapeutic uses: all types of epilepsy. 
 
Adverse effects 
– Sedation 
– Microsomal enzyme inhibition 
– Teratogenicity. 
– Alopecia 
– Pancreatitis 
 
4. Ethosuximide (Zarontin) 

 
Mechanism: blocks neuronal voltage-dependent Ca2+ and Na+ channels. 
 
Therapeutic uses: absence seizures (petit mal epilepsy) (1st choice). 
 
Adverse effects   
– Sedation  
– Vomiting   
– Leucopenia 
 
5. Benzodiazepines: Clonazepam and diazepam 

 
Mechanism: allosteric modulation of GABA action to facilitate its effects. 

347



 
 

Therapeutic uses 
 Clonazepam: petit mal epilepsy. 
 Diazepam: status epilepticus. 
 

Adverse effects: see before. 
 
6. Barbiturates: Phenobarbitone 

 
Mechanism: enhancement of GABA-mediated inhibition of glutamate excitation. 
 

Therapeutic uses: grand mal epilepsy (contraindicated in petit mal epilepsy).  
 

Adverse effects: see before. 
 
█ NEWER ANTIEPILEPTIC DRUGS 
 
1. Felbamate 
 
Mechanism 
 Block glycine site on the N-methyl-D-aspartate (NMDA) receptors. 
 Block voltage-dependent Ca2+& Na+ channels. 
 
Therapeutic uses: wide variety of partial and generalized seizures.  
 
Adverse effects 
– Hepatotoxicity 
– Microsomal enzyme induction. 
– Bone marrow depression. 
 
2. Lamotrigine 
 
Mechanism 
 Decreases glutamate and aspartate, which are excitatory neurotransmitters 
 Blocks sodium channels and high voltage-dependent calcium channels leading 

to ↓ excitability. 
 
Therapeutic uses: wide variety of partial and generalized seizures and typical 
absence seizures in children and adults. 
 
3. Gabapentin 
 
Mechanism: unknown but may interfere with voltage-dependent Ca2+ channels 
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Therapeutic uses: as adjuvant therapy in wide variety of partial and generalized 
seizures. 
 
Adverse effects: headache, nystagmus, dizziness & ataxia. 
 
4. Tiagabine 
 
Potent and specific inhibitor of GABA uptake into glial and other neurons. Thus, it 
enhances the action of GABA by decreasing its removal from the synaptic space. 
 
Precautions during antiepileptic therapy 
 Proper choice of the antiepileptic drug according to type of epilepsy. 
 Start with single drug and if fails, substitute it or add another drug. 
 Dose of the drug is adjusted according to: 

– Plasma concentration of the drug.  
– Patient's response. 

 Therapy is given for 2-3 years then withdrawn gradually. 

 
Drugs used for treatment of Status epilepticus 
Diazepam (drug of choice) 10 mg i.v. or 500 g/kg rectal (in children) OR: 
 Fosphenytoin: 100 mg i.v. 
 Phenobarbitone: 200 mg i.v. 
 In severe cases: 

a) Thiopental i.v. 
b) Artificial respiration. 
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1. Tricyclic antidepressants (TCA) 
Imipramine, Desipramine, Clomipramine, Amitriptyline, Nortriptyline 
 
Pharmacokinetics 
 They are well absorbed after oral administration. They have large Vd. 
 Most TCA have long t1/2 because they are metabolized into active metabolites 

and undergo enterohepatic cycling. 
 
Mechanism of action: (inhibition of the amine pump) 
 TCA inhibit neuronal reuptake of both 5-HT & NA leading to their accumulation in 

synaptic spaces and the brain tissue.  
 It has been suggested that improvement of the emotional symptoms is related 

to enhancement of 5-HT transmission while improvement of biological 
symptoms is related to enhancement of NA transmission. 

 Elevation of mood in depressed patients occurs after 2-3 weeks 
 
Therapeutic uses 
 Major depressive disorder. 
 Nocturnal enuresis in children (imipramine). 
 Chronic pain syndromes, neuropathic pain, and prophylaxis of migraine (unclear 

mechanism). 
 
Adverse effects 
– Sedation is common at the start of therapy but tolerance develops later. It may be 

due to antagonism with histamine H1 and/or muscarinic receptors. 
– CNS troubles: memory dysfunction, agitation, seizures, and suicidal thoughts. 
– Atropine-like action: very common - dry mouth, blurred vision, urine retention, etc. 
– Orthostatic (postural) hypotension: due to peripheral &1 receptor blockade. 
– Cardiac arrhythmias: tachycardia, widening of QRS, and ↑ QT interval. 
– Hepatotoxicity: cholestatic hepatitis. 
– Weight gain. 
 
Drug interactions 
– Toxic synergism with MAOIs and SSRIs 

(irritability and convulsions). 
– TCA antagonize the antihypertensive effect of 

clonidine and methyldopa. 
– TCA have additive anticholinergic effect with 

other drugs having anticholinergic activity. 

TCA overdose 
 

 Metabolic acidosis 
 Atropine-like effects 
 Cardiac arrhythmia 
 

Management  
 IV NaHCO3 (1st step). 
 IV lidocaine 
 Dialysis is ineffective 
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2. Selective serotonin reuptake inhibitors (SSRIs) 
Fluoxetine, Paroxetine, Sertraline, Citalopram, Escetalopram 

 
 They are the most commonly prescribed antidepressants due to their limited 

toxicity. They are also used for some other psychiatric disorders. 
 Sertraline is the preferred antidepressant following myocardial infarction as there 

is more evidence for its safe use in this situation than other antidepressants. 
 When stopping an SSRI the dose should be gradually reduced over a 4 week 

period, this reduces the risk of relapse. 
 
Mechanism of action 
 They selectively block 5HT reuptake leading to accumulation of 5-HT in brain tissue.  
 Their effect appears after 2-3 weeks like other antidepressants. 
 
Therapeutic uses 
 Major depressive disorder. 
 Obsessive-compulsive disorder (OCD). 
 Anxiety disorders (generalized anxiety disorder, social phobia, panic disorder). 
 
Adverse effects 
– GIT irritation is the most common side effect. A proton pump inhibitor should be 

prescribed if a patient is also taking a NSAID to avoid GIT bleeding. 
– Sedation or insomnia at the start of therapy but tolerance develops later. 
– Muscle cramps and twitches. 
– Sexual dysfunction in up to 40% of patients – the main cause of noncompliance. 
– Dangerous “serotonin reaction” may occur if given with MAOIs or TCA 

(hyperthermia, muscle rigidity, cardiovascular collapse).  
 
3. Atypical antidepressants 

 
The pharmacological properties of atypical heterocyclic antidepressant agents are 
similar to those of TCAs. 
 
Mechanism of action 
 Trazodone: blocks mainly 5HT2A receptors in addition to H1, and &1 receptors.  

It is highly sedating and can cause postural hypotension. 
 Mertazapine: blocks mainly 5HT2A receptors in addition to H1, and &2 

receptors.  It causes weight gain. 
 Maprotiline: selective blocker of NA reuptake. It is highly sedating and can 

cause seizures. 
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4. Monoamine oxidase inhibitors (MAOIs) 
Clorgyline, Selegiline, Pargyline, Moclobemide 
 
Mechanism of action 
 They inhibit MAO enzyme leading to 

accumulation of active monoamines (NA, 
5-HT, dopamine) in neuronal tissue.  

 Most MAOIs are irreversible inhibitors. 
Recovery of MAO takes several weeks. 
Moclobemide is a reversible inhibitor. 

 
Therapeutic uses 
 Major depression: they are not used as 

a first-line, but usually reserved as a last 
line after other classes of drugs have 
failed.  

 Selegiline (selective MAO-B inhibitor) is 
used for treatment of Parkinsonism (see later). 

 
Adverse effects 
– CNS stimulation: irritability, insomnia, tremors, hyperthermia, convulsions 
– Hepatotoxicity: occurs more with the old members. 
– Orthostatic (postural) hypotension and sexual dysfunction. 
 
Interactions 
 Drug-drug interactions: 

– Toxic synergism with tricyclic antidepressants and SSRIs. 
– Potentiation of sympathomimetics (including cold remedies & nasal 

decongestants). 
 

 Drug-food interactions: Hypertensive crisis (cheese reaction): 
– Tyramine is an indirect sympathomimetic present in some food and normally 

metabolized by MAO-A in the liver. 
– When the patient takes MAO-A inhibitor or non-selective MAOIs, severe 

hypertension can occur after eating tyramine-rich food e.g. fermented cheese, 
yogurt, beer, herrings. 

– Treatment: by giving combined α + β blockers (prazosin + propranolol). 
 
 

N.B. There are 2 isotypes of MAO 
enzyme: 
 
MAO-A enzyme 
– Present in the cytoplasm of 

neurons (CNS) and peripheral 
tissues (e.g. liver). 

– It acts non-specifically on NA, 5-
HT, and dopamine. 

– Clorgyline is a specific inhibitor. 
 
MAO-B enzyme 
– Present mainly in the CNS and 

acts more on dopamine. 
– Selegiline is a specific inhibitor.  
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▌Classification of drugs 
 

 Typical (classic; old) neuroleptics: 
– Phenothiazines: chlorpromazine, promethazine. 
– Butyrophenones: haloperidol, droperidol. 
– Thioxanthenes: thiothixene, chlorprothixene. 

 
 Atypical (newer) neuroleptics: 

– Risperidone– Olanzapine – Clozapine 
 
Mechanism and therapeutic action 
 The typical antipsychotic drugs primarily block central D2 receptors in the 

mesolimbic and mesocortical areas of the CNS leading to ↓ hallucinations and 
delusions but can lead to serious extrapyramidal adverse effects. 

 The atypical antipsychotic drugs combine between blockade of D2 (to a lesser 
degree) and 5-HT2A receptors, so they have fewer extrapyramidal side effects.   

 The typical antipsychotic drugs have greater effect on the control of positive 
symptoms (hallucinations and thought disturbances), while atypical drugs have 
greater effect on negative symptoms (social withdrawal). 

 
Therapeutic uses 
 Schizophrenia & mania (typical and atypical antipsychotics): 
– Antipsychotic drugs produce an immediate quieting action. However, their 

antipsychotic effects typically take longer time to occur (a week or more). 
 
 Other therapeutic uses of typical antipsychotics: 
– Chloropromazine is sometimes used to relieve intractable hiccough and as 

anaesthetic adjuvant in certain operations to produce hypothermia. 
– Severe nausea or vomiting associated with, e.g., radiation treatment and 

cancer chemotherapy. Typical antipsychotic agents have strong antiemetic 
activity due to D2-receptor blockade in the chemoreceptor trigger zone (CTZ) of 
the medulla. The most commonly used are the phenothiazines chloropromazine 
and promethazine 

 
Adverse effects 
 CNS: 
 Extrapyramidal manifestations: 

– These adverse effects are related to a D2-receptor blockade in the basal 
ganglia. They occur most likely with old generation drugs. 
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 By inhibiting COMT enzyme, tolcapone increases the efficacy of L-dopa and 
stabilizes dopamine levels in the striatum and improves motor function.  

 
Adverse effects 
– Same side effects of L-dopa (nausea, vomiting, hallucination, mood changes). 
– Tolcapone causes fulminating hepatic necrosis. 
 
3. Selective MAO-B inhibitors: Selegiline 
 
Mechanism of action 
 It is a selective MAO-B inhibitor decreasing breakdown of dopamine in the brain.  
 Unlike MAO-A inhibitors, it does not precipitate "cheese reaction" since 

tyramine is metabolized in the liver by MAO-A. 
 
Adverse effects 
– Nausea, vomiting & GIT upset. 
– Hallucinations & mood changes. 
– Insomnia. 
 
4. Dopamine agonists: Bromocriptine 
  
 It is dopamine (D2) agonist derived from ergot alkaloids.  
 It differs from L-dopa in: Faster onset, longer duration, No on-off effect. 

  
Other uses 
 To treat hyperprolactinemia and to suppress lactation (dopamine agonists ↓ 

prolactin secretion from pituitary gland). 
 Acromegaly (dopamine agonists ↓ GH secretion from pituitary gland). 
 
Adverse effects 
– Nausea, vomiting & GIT upset. 
– Hallucinations & mood changes in large doses. 
– Postural hypotension. 
 
5. Dopamine release stimulation: Amantadine 
  
 It is an antiviral drug for influenza A2 virus. 
 The antiparkinsonian mechanism is unclear but may be due to ↑ dopamine 

release, ↓ dopamine reuptake, or direct action on dopamine receptors. 
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Part 11: General Anesthetics 
 
General anesthesia is characterized by a loss of consciousness, analgesia, 
amnesia, skeletal ms relaxation, and inhibition of autonomic and sensory reflexes. 
 
Balanced anesthesia 
 Balanced anesthesia refers to a combination of drugs used to take advantage of 

individual drug properties and minimizing their adverse actions. 
 In addition to anesthetic drugs and neuromuscular blocking drugs, other drugs 

are administered preoperatively, intraoperatively, and postoperatively to ensure 
smooth induction, sedation, and smooth recovery (e.g., benzodiazepines, opioids). 

 
Stages and planes of anesthesia  
 The stages and planes of anesthesia identify the progression of physical signs 

that indicate the depth of anesthesia. Newer, more potent agents progress 
through these stages rapidly, and therefore, the stages are often obscured. 

 Mechanical ventilation and the use of adjunct drugs also obscure the signs 
indicating the depth of anesthesia. 

– Stage I: Analgesia and amnesia. 
– Stage II: Excitation. 
– Stage III: Surgical anesthesia: loss of consciousness. 

– Four planes have been described relating to increased depth of anesthesia.  
– Plane IV includes maximal pupil dilation, apnea, and circulatory depression. 
– The loss of the eyelash reflex and a pattern of respiration that is regular in 

rate and depth are the most reliable signs of stage III anesthesia. 
– Stage IV: Medullary depression: respiratory and cardiovascular failure. 

 
Mechanism of anesthetic action  
Inhalation and IV anesthetic agent interaction with discrete protein binding sites in 
nerve endings to activate ligand-gated ion channels:  
 GABA-A-receptor chloride channels: anesthetic agents directly and indirectly 

facilitate a GABA-mediated increase in chloride conductance to hyperpolarize 
and inhibit neuronal membrane activity. 

 Ligand-gated potassium channels: anesthetic agents increase potassium 
conductance to hyperpolarize and inhibit neuronal membrane activity. 

 NMDA receptors: certain anesthetics (e.g., nitrous oxide, ketamine) inhibit 
excitatory glutamate gated ion channels. 
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Disadvantages 
 More likely to cause involuntary movements during induction. 
 And to cause postoperative nausea and vomiting. 
 Suppresses the adrenal cortex with prolonged use which has been associated 

with an increase in mortality in severely ill patients. 
 
3. Propofol 
 
Advantages 
 Rapid and pleasant induction with rapid recovery and clarity of mental status. 
 Does not increase intracranial pressure. 
 Used for induction or maintenance. 
 
Disadvantages 
 Respiratory center depressant less than thiopental. 
 Markedly decreases the blood pressure. 
 
4. Midazolam (see under Benzodiazepines) 
 
 They are used in conjunction with anaesthetics to sedate the patient.  
 The most commonly employed is midazolam. 
 Diazepam and lorazepam are alternatives. All three facilitate amnesia while 

causing sedation. 
 

Advantages 
 Used for induction 
 3-4 times as potent as diazepam.  
 Does not cause local irritation after injection as diazepam. 
 Little cardiovascular or respiratory depression. 
 
Disadvantages 
 Light anaesthesia. 
 Can cause respiratory depression. 
 Anterograde amnesia which lasts for at least 2 hours. 
 
5. Ketamine (Dissociative Anaesthesia) 
 
Advantages 
 Profound analgesia and amnesia  
 The only intravenous anesthetic that routinely produces cardiovascular 

stimulation through central sympathetic stimulation (increases Bl.P. H.R and 
C.O.). So, it is beneficial in cases of shock. 

 No respiratory depression and has a potent bronchodilator effects.  
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Disadvantages 
 Increases intracraneal pressure (due to increased cerebral blood flow). 
 Unpleasant dreams. 
 Recovery often is accompanied by delirium and psychomotor activity). 
 Diplopia and nystagmus may occur due to increased muscle tone. 
 Contraindicated in cases of hypertension and stroke. 
 
 
█ INHALATION ANAESTHETICS 
 
An important characteristic of an inhalation anaesthetic is the speed at which the 
arterial blood concentration, which governs the pharmacological effect, follows 
changes in the concentration of the drug in the inspired air.  
 
Measure of potency  
 Through the minimum alveolar concentration (MAC). It is the anaesthetic (MAC) 

alveolar concentration at 1 atmosphere that will produce loss of movement in 
50% of subjects exposed to a noxious stimulus.  

 Methoxyflurane is highly potent while nitrous oxide is of  low potency. 
 
Rapidity of induction 
 Gas of little solubility in blood as nitrous oxide has a high blood gas tension, a 

small Vd, with a consequent rapid induction and rapid recovery. 
 Gas of high solubility in blood e.g. methoxyflurane has a low blood gas tension, 

a big Vd, with a slow induction and a slow recovery. 
 

Pharmacological effects 
 Inhalation anaesthetics produce descending depression of all brain functions in 

the following order: Cortex >Subcortex> Mid-brain > Spinal cord > Medullary 
centers. 

 The highly developed functions like memory are the first to be lost, but the vital 
functions as respiration and circulation are the last. 

 With modern balanced anaesthesia no more notable staging. Loss of 
consiousness, analgesia and muscle relaxation is produced with a combination 
of drugs rather than with a single anaesthetic agent. 

 Unconsciousness rapidly produced with an i.v. induction agent (e.g. propofol), to 
maintain unconsciousness and produce analgesia with one or more inhalation 
agent which might be supplemented with an i.v. analgesic agent, and to produce 
muscle paralysis with a neuromuscular blocking drug. 

 The following table shows points of difference in between the currently used 
inhalation anesthetics: 

366



 
 

 

 
 

367



 
 

Preanesthetic medications (anesthetic adjuvant):  
 
They are drugs given to reduce anxiety, providing analgesia and amnesia, and 
prevent salivation, bradycardia, and other side effects of anesthesia. 
 
 Anxiolytics (e.g. diazepam): given at night preoperatively to provide sedation & 

amnesia. 
 

 Opioid analgesics (e.g. morphine, fentanyl, or alfentanil): 
– They are given 1½ hrs before anesthesia to inforce low potency anesthetics as 

nitrous oxide.Alfentanyl may offer faster recovery than fentanyl. 
 

 Anticholinergic drugs (e.g. atropine or scopolamine): 
– They are given 1½ hrs before anesthesia to reduce respiratory secretions and 

prevent occurrence of aspiration pneumonia. 
– They block the reflex vagal stimulation induced by some inhalation anesthetics. 
 
 Muscle relaxants & others drugs: e.g. vasopressors to prevent hypotension 

and hypothermics (chlorpromazine) to lower the normal body temperature in 
cases of cardiac surgery. 
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Part 12: Local Anesthetics 
 
Classification 
 

There are two classes of local anesthetics: amides and esters. The primary 
differences between the two classes are in their relative metabolism (amides have 
primarily a hepatic metabolism, whereas esters are metabolized by plasma 
cholinesterases) and their potential for allergic reactions (esters more than amides). 
 
 Esters Amides 
Members Cocaine, procaine, 

tetracaine, benzocaine 
Lidocaine, prilocaine, 
mepivacaine, 
bupivacaine 

Metabolism Plasma cholineestrase Liver
Hypersensitivity reactions May occur Rare
 
Mechanism of action 
 Local anesthetics block voltage dependent Na+ channels within the nerve fibers 

→↓ nerve conduction.  
 In general, small nerve fibers (that carry pain sensation) are more sensitive to 

local anesthetics than large fibers (motor and other sensations).  
 Myelinated fibers are blocked before non-myelinated fibers of the same 

diameter. 
 
Pharmacological properties 
 

 Chemistry Anesthetic  
potency 

Duration Onset 

Procaine Ester Low Short Moderate
Mepivacaine Amide Moderate Moderate Fast 
Prilocaine Amide Moderate Moderate Fast 
Lidocaine Amide Moderate Moderate Fast 
Tetracaine Ester High Long Moderate
 
Adjuvants of local anesthetics 
 
 Vasoconstricotors e.g. adrenaline:  

– They are added to produce local VC; this will reduce wash of the anesthetic 
by the local blood flow and thus prolongs the duration of the anesthetic. 
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– Vasoconstrictors should not be added for ring block of hands, feet, fingers, 
toes, and ear pinna to avoid tissue damage. 

 
 Sodium bicarbonate: 

– All local anesthetics are weak bases. Addition of bicarbonate to the 
anesthetic solution maintains the anesthetic in the non-ionized state and this 
increases lipid solubility and enhances penetration of the anesthetic into the 
nerve sheath. 

 
Techniques and clinical uses 
 
 Surface (topical) anesthesia: is used for anesthetization of the skin, mucous 

membranes, or cornea. 
 

 Treatment of itching caused by insect bites or irritant condition. 
 To relieve pain caused by oral, laryngeal, or rectal disorders e.g. piles. 
 Corneal anesthesia in ophthalmic surgery. 

 
 Infiltration anesthesia: injecting an anesthetic directly into the subcutaneous 

tissue for minor surgical procedures e.g. dental procedures. Epinephrine may be 
added to prolong the duration of action.  

 
 Nerve block: injecting the local anesthetic close to the appropriate nerve trunk 

proximal to the intended area of anesthesia e.g. radial nerve block or retro-orbital 
block for ocular surgery. 

 
 Spinal anesthesia: is used for surgeries of the lower limb or pelvic structures. A 

local anesthetic is injected into the subarachnoid space below the terminal end 
of the spinal cord (usually between 3rd and 4th lumber vertebra).  

 
 Epidural anesthesia: the anesthetic is infused into the space between the dura 

mater and the connective tissue lining the vertebral canal as alternative to 
subarachnoid anesthesia.  

 
Adverse effects 
– Surface anesthesia: allergic dermatitis. 
 
– Infiltration anesthesia: faulty intravascular injection can lead to: 

 CNS excitation: irritability and convulsions  
 CVS depression: bradycardia, hypotension, myocardial depression or 

cardiac arrest. 
 

– Vasovagal syncope: vasovagal (also called neurocardiogenic) syncope is 
usually associated with bradycardia (rather than tachycardia) and pallor (rather 
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than flushing). These differences can be helpful in distinguishing it from 
anaphylaxis. 

 
– Spinal anesthesia: 

 Spinal shock due to sympathetic outflow paralysis. 
 Headache due to CSF leakage. 
 Respiratory paralysis. 
 Septic meningitis. 

 
Recommendations 
 The choice of local anesthetic for infiltration depends on several factors, 

including duration of the procedure, need for hemostasis, patient sensitivity to 
catecholamines, and patient allergy to local anesthetics.  

 

 Prior to infiltration, the clinician should determine if the patient has any history of 
allergy. Patients with a true allergic reaction to a local anesthetic need evaluation 
by an allergy specialist.  

 

 Local anesthetic infiltration is contraindicated in the following conditions: 
– If the area needed to be anesthetized is so large because the amount of 

anesthetic needed exceeds the maximal safe dose. 
– If the patient has history of allergy to local anesthesia. 

 
Treatment of spinal shock 
 Place the patient in the supine position with the legs elevated.  
 Airway support: oxygen and artificial respiration. 
 If there are convulsions, give i.v. diazepam.  
 If there is hypotension, give i.v. fluids plus vasoconstrictors. 
 Cardiopulmonary resuscitation (CPR) is necessary when cardiac function is 

interrupted. 
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Review Questions 
 
Long questions: 
1. Classify opioid analgesics and discuss mechanism, uses, &contraindications of 

morphine. 
2. Anxiety is a common medical disorder. Classify antianxiety drugs and discuss 

in details the differences between barbiturates and benzodiazepines. 
3. Depression is an important medical disease. Classify antidepressant drugs; 

mention their mechanism, indications and side effects. 
4. Classify antiepileptic drugs; mention their mechanism, indications and side 

effects. 
5. Dopamine is found in many areas in the CNS. Discuss the drugs that act by 

inhibiting these central dopamine sites. 
6. Dopamine is found in many areas in the CNS. Discuss the drugs that act by 

activating these central dopamine sites. 
 
Short questions: 
1. Give an account on: 

a) Mechanism and treatment of paracetamol toxicity 
b) Drug treatment of Alzheimer's disease.     

 
2. Discuss the pharmacodynamic principles underlying the use of: 

a) Morphine in acute pulmonary edema. 
b) Acetylcysteine in paracetamol toxicity 
c) Naloxone in acute opioid toxicity. 
d) Selegiline in parkinsonism. 

 
3. Discuss on pharmacological basis of each of the following: 

a) Nalorphine is contraindicated to relive pain in addict patient. 
b) Reserpine is contraindicated with MAOIs. 
c) Anticholinergic drugs are not preferred to treat parkinsonism in old patients. 

 
4. Mention drug interactions of each of the following drugs: 

(1) L-Dopa  (2) MAOIs   
 
5. Mention the main differences between: 

a) Valproic acid and lamotrigine 
b) L-Dopa and bromocriptine. 
c) Chloropromazine and olanzapine 

373



Of each of the following questions, 
select ONE BEST answer: 
 
1. Morphine, all are true EXCEPT: 
A. Acts as an agonist at opioid receptors 

(especially μ) in the brain and spinal 
cord 

B. Causes pupillary constriction by 
stimulation of the Edinger–Westphal 
nucleus in the mid-brain 

C. Acts as an antihistamine 
D. Is subject to presystemic metabolism 
E. Stimulates the chemoreceptor trigger 

zone 
 
2. Which of the following is not true 
for meperidine? 
A. It has less analgesic potency than 

morphine 
B. It has less spasmogenic effect than 

morphine 
C. It can cause histamine release and 

bronchoconstriction 
D. It has greater bioavailability than 

morphine 
E. It does not cause physical 

dependence 
 
3. Morphine causes all of the 
following EXCEPT: 
A. Diarrhoea 
B. Increased intrabiliary pressure 
C. Histamine release 
D. Reduced sensitivity of the respiratory 

centre to carbon dioxide 
E. Hypotension 
 
4. The following are particularly 
sensitive to the pharmacological 
actions of morphine EXCEPT: 
A. Young children 
B. The elderly 
C. Patients with hepatic failure 
D. Patients with renal failure 
E. Patients with hyperthyroidism 
 
5. The pharmacologic effects of 
acetylsalicylic acid include: 
A. Reduction of high body temperature 
B. Promotion of platelet aggregation 
C. Reduction of pain by stimulation of 

PGs synthesis 
D. Efficacy equals to that of probenecid 

as uricosuric agent 

E. Less gastric irritation than other 
NSAIDs 

 
6. Aspirin reduces the synthesis of 
the following eicosanoids EXCEPT: 
A. TXA2 
B. PGE2 
C. PGF2α 
D. LTB4 
E. PGI2 
 
7. The following statements about 
NSAIDs are correct EXCEPT: 
A. Diclofenac may cause permanent 

platelet dysfunction 
B. Indomethacin may cause neurological 

side effects (neurotoxicity). 
C. Sulindac is a prodrug 
D. They may impair renal function 
E. Aspirin may displace coumarin 

anticoagulants from plasma proteins 
 
8. The following statements about 
aspirin are correct EXCEPT: 
A. May cause GIT hemorrhage after a 

single dose 
B. Enteric-coated tablets cause less 

gastric bleeding 
C. May cause metabolic alkalosis in high 

doses 
D. May cause Rye’s syndrome in children 
E. Its toxicity may require treatment with 

hemodialysis 
 
9. Which one of the following statem-
ents concerning Cox-2 inhibitors is 
correct: 
A. They show greater analgesic activity 

than traditional NSAIDs  
B. They show anti-inflammatory activity 

greater than traditional NSAIDs  
C. They harm the stomach as do non-

selective cox inhibitors  
D. They increase platelet aggregation  
E. They are cardio protective 
 
10. Non-narcotic analgesics are all of 
the following drugs EXCEPT: 
A. Paracetamol 
B. Acetylsalicylic acid 
C. Codiene 
D. Ketorolac 
E. Dipyrone 
 

374



11. Which one of the following non-
narcotic agents inhibits mainly 
cyclooxygenase (COX) in CNS? 
A. Paracetamol 
B. Ketorolac 
C. Acetylsalicylic acid 
D. Ibuprofen 
E. Celecoxib 
 
12. For which of the following 
conditions could aspirin be used 
prophylactically? 
A. Noncardiogenic pulmonary edema 
B. Peptic ulcers 
C. Thromboembolism 
D. Metabolic acidosis 
E. Periodontitis 
 
13. Nefopam: 
A. Is associated with gastrointestinal 

haemorrhage 
B. Causes miosis 
C. Causes more respiratory depression 

than morphine 
D. Potentiates the dysrhythmogenic 

effect of halothane anaesthesia 
E. Is contraindicated in epilepsy 
 
14. Indicate the benzodiazepine, which 
has the shortest elimination half-life: 
A. Nitrazepam 
B. Alprazolam 
C. Triazolam 
D. Diazepam 
E. Clorazepate 
 
15. Which of the following 
benzodiazepines is preferred for elderly 
patients? 
A. Clorazepate 
B. Clonazepam 
C. Triazolam 
D. Prazepam 
E. Diazepam 
 
16. Which of the following 
benzodiazepines is preferred for 
patients with liver disease? 
A. Clorazepate 
B. Nitrazepam 
C. Lorazepam 
D. Prazepam 
E. Diazepam 

17. The following drug can be given to 
reverse benzodiazepine overdose: 
A. Cocaine 
B. Flumazenil 
C. Buspirone 
D. Picrotoxin 
E. Diazepam 
 
18. Indicate the anxiolitic agent, which 
relieves anxiety without causing 
marked sedative effects: 
A. Diazepam 
B. Buspirone 
C. Lorazepam 
D. Clorazepate 
E. Zolpidem 
 
19. Local anesthetics produce: 
A. Analgesia, amnesia, loss of 

consciousness 
B. Blocking pain sensation without loss 

of consciousness 
C. Alleviation of anxiety and pain with an 

altered level of consciousness 
D. A stupor or somnolent state 
E. Physical dependence 
 
20. Local anesthetics act by: 
A. Blocking voltage-gated sodium 

channels 
B. Blocking voltage-gated calcium 

channels 
C. Blocking voltage-gated potassium 

channels 
D. Blocking chloride conductance 
E. Blocking NMDA receptors 
 
21. Which of the following local 
anesthetics has short duration? 
A. Procaine 
B. Mepivacaine 
C. Prilocaine 
D. Lidocaine 
E. Tetracaine 
 
22. Which drug does not activate 
opioid receptors, has been proposed as 
a maintenance drug in treatment 
programs for opioid addicts, and with a 
single oral dose, will block the effects 
of injected heroin for up to 48 h? 
(A) Fentanyl 
(B) Nalbuphine 
(C) Naloxone 
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(D) Naltrexone 
(E) Propoxyphene 
 
23. Which drug is a full agonist at 
opioid receptors with analgesic activity 
equivalent to morphine, a longer 
duration of action, and fewer 
withdrawal signs on abrupt 
discontinuance than morphine? 
(A) Fentanyl 
(B) Hydromorphone 
(C) Methadone 
(D) Nalbuphine 
(E) Oxycodone 
 
24. Which drug used in the 
maintenance treatment of patients with 
tonic-clonic or partial seizure states 
increases the hepatic metabolism of 
many drugs including both phenytoin 
and warfarin? 
(A) Buspirone 
(B) Clonazepam 
(C) Eszopiclone 
(D) Phenobarbital 
(E) Triazolam 
 
25. A patient with liver dysfunction is 
scheduled for a surgical procedure. 
Lorazepam or oxazepam can be used 
for preanesthetic sedation in this 
patient without special concern 
regarding excessive CNS depression 
because these drugs are 
(A) Actively secreted in the renal proximal 
tubule 
(B) Conjugated extrahepatically 
(C) Eliminated via the lungs 
(D) Reversible by administration of 
naloxone 
(E) Selective anxiolytics like buspirone 
 
26. This drug used in the management 
of insomnia facilitates the inhibitory 
actions of GABA. Its actions are 
antagonized by flumazenil. 
(A) Buspirone 
(B) Temazepam 
(C) Eszopiclone 
(D) Ramelteon 
(E) Phenobarbital 
 

27. A 9-year-old child is having 
learning difficulties at school. He has 
brief lapses of awareness with eyelid 
fluttering that occur every 5–10 min. 
Which drug would be effective in this 
child without the disadvantages of 
excessive sedation? 
(A) Clonazepam 
(B) Diazepam 
(C) Ethosuximide 
(D) Gabapentin 
(E) Phenobarbital 
 
28. Which antiepileptic drug is most 
likely to elevate the plasma 
concentration of other drugs 
administered concomitantly? 
(A) Carbamazepine 
(B) Clonazepam 
(C) Phenobarbital 
(D) Phenytoin 
(E) Valproic acid 
 
29. With chronic use in seizure states, 
the adverse effects of this drug include 
coarsening of facial features, hirsutism, 
and gingival hyperplasia. 
(A) Carbamazepine 
(B) Ethosuximide 
(C) Zonisamide  
(D) Tiagabine 
(E) Phenytoin 
 
30. The mechanism of antiseizure 
activity of carbamazepine is 
(A) Block of sodium ion channels 
(B) Block of calcium ion channels 
(C) Facilitation of GABA actions on 
chloride ion channels 
(D) Glutamate receptor antagonism 
(E) Inhibition of GABA transaminase 
 
31. Which statement about phenytoin 
is accurate? 
(A) Displaces sulfonamides from plasma 
proteins 
(B) Drug of choice in myoclonic seizures 
(C) Half-life is increased if used with 
phenobarbital 
(D) Isoniazid (INH) decreases steady-state 
blood levels of phenytoin 
(E) Toxic effects may occur with only 
small increments in the dose 
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32. Which of the following drugs is the 
most effective in the emergency 
management of malignant 
hyperthermia? 
(A) Atropine 
(B) Dantrolene 
(C) Haloperidol 
(D) Succinylcholine 
(E) Vecuronium 
 
33. Which drug is most likely to cause 
hyperkalemia leading to cardiac arrest 
in patients with spinal cord injuries? 
(A) Baclofen 
(B) Dantrolene 
(C) Pancuronium 
(D) Succinylcholine 
(E) Vecuronium 
 
34. Tolcapone may be of value in 
patients being treated with levodopa-
carbidopa because it: 
(A) Activates COMT 
(B) Decreases the formation of 3-O-
methyldopa 
(C) Inhibits monoamine oxidase type A 
(D) Inhibits neuronal reuptake of dopamine 
(E) Releases dopamine from nerve 
endings 
 
35. Concerning the drugs used in 
parkinsonism, which statement is 
accurate? 
(A) Dopamine receptor agonists should 
never be used in Parkinson’s disease 
before a trial of levodopa 
(B) Levodopa causes mydriasis and may 
precipitate an acute attack of glaucoma 
(C) Selegiline is a selective inhibitor of COMT 
(D) The primary benefit of antimuscarinic 
drugs in parkinsonism is their ability to 
relieve bradykinesia 
(E) Therapeutic effects of amantadine 
continue for several years 
 
36. Which drug is an antagonist at 5-
HT2 receptors and can be used for the 
management of insomnia? 
(A) Estazolam 
(B) Flurazepam 
(C) Trazodone 
(D) Triazolam 
(E) Zolpidem 

37. Which of the following drugs is 
most likely to be of value in obsessive-
compulsive disorders? 
(A) Amitriptyline 
(B) Bupropion 
(C) Sertraline 
(D) Trazodone 
(E) Venlafaxine 
 
38. A patient under treatment for a ma-
jor depression is brought to the 
emergency department after ingesting 
30 tablets of imipramine. Which of the 
following would be LEAST useful? 
(A) Administer bicarbonate to correct 
acidosis. 
(B) Administer lidocaine to control cardiac 
arrhythmias. 
(C) Initiate hemodialysis to hasten drug 
elimination. 
(D) Maintain heart rhythm by electrical 
pacing 
(E) Use intravenous diazepam to control 
seizures 
 
39. A 36-year-old woman presents with 
symptoms of major depression. Drug 
treatment is to be initiated with 
sertraline. In your information to the 
patient, you would tell her that 
(A) Sertraline may take 2 wk or more to 
become effective 
(B) It is preferable that she take the drug 
in the morning 
(C) Muscle cramps and twitches can 
occur 
(D) She should notify you if she 
anticipates using other prescription drugs 
(E) All of the above 
 
Answers 
 
1 C 10 C 19 B 28 E 37 C 
2 E 11 A 20 A 29 E 38 C 
3 A 12 C 21 A 30 A 39 E 
4 E 13 E 22 D 31 E  
5 A 14 C 23 C 32 B  
6 D 15 C 24 D 33 D  
7 A 16 C 25 B 34 B  
8 C 17 B 26 B 35 B  
9 D 18 B 27 C 36 C  
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