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Opioid Analgesics

Norohic, —> Sheng Mjesic

O Narcotic analgesics: relieve pain & induce
sedation

0 Opioids: . ol by [ Frodn
» Natural: morphine, codeine (from opium poppy)

= Synthetic: pethidine, methadone ;renianyl

» Semisynthetic: heroin ‘- ¢/
0 Cultivation of opium poppy (VA& ¢ s:8Y1)
1s restricted & under strict governmental
control







Opioid Receptors

0 Opioid receptors: in the brain & spinal cord

O Involved in transmission & modulation of
pain

0 Major opioid receptors:

l.ma (p, &pp)
2. Delta (0, & 0,)

3. Kappa (k |, K, & K;)




Opioid receptor activation

O Spinal & supraspinal sites
0 G protein—coupled receptors | rektropic ]

=t il Open potassinm channels [/ phaidion |

o -l Prevent opening of calcium channels

Therefore:
O Reduce neuronal excitability

O Inhibit release of pain neurotransmitters

E MecA nkors ]




Opioid receptor activation

O Activation of opioid receptors leads to:

» Reduction of neurotransmitter release (Ach,
noradrenaline, serotonin & substance P)

» Inhibition of postsynaptic neurons concerned with
pain-transmission in the spinal cord




Opioid Receptors

O mu-receptors are most important:

" b5 analgesia, euphoria,physical dependence
[k cllm pyy Respiratory depression, inhibition of

\__3 CO"L“""'JI'CJ!J’ - As ”) ma <_c_msl~ic.¥'\w a&, Aiwmés)

gut motility T+ ol

O k: Analgesia at spinal cord level & dysphoria

O Delta receptors role is not clear




Opioid receptor distribution

O Spinal (dorsal horn neurons) ' . vk

O Supraspinal regions (medulla, midbrain &
Cerebral C)

0 Opio1d pain-relief:

m Activation of opioid receptors

» Inhibit release of excitatory neurotransmitters

» Inhibit dorsal horn pain transmission neurons

» Release of endogenous opioid peptides




Endogenous Opioid peptides

0 Opioids act at sites m the brain concerned with
pain modulation

O Sites contain peptides with opioid-like actions
» Endorphins, dynorphins, enkephalin

O Precursors present at these sites

emhric Mo

0 Also in adrenal medulla & ENS in gut

O Released during stress (pain or anticipation of
pain)




Opioid agonists classification

0O According to analgesic efflcacy

Morphine acts primarily on the p-opioid receptor as a full agonist.

. Agonl St (mOIphln e) All Aﬂom?{ Pentazocine acts on both k- and p-opioid receptors: it is a full agonist at the k receptor an
partial ist at the p receptor.

B P artl al a 20 nl St (p enta 70C ln e) cine adminisration n apatint lrady aking morphin, 1 can atagonize

tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt

0O High efficacy:
® Morphine, Pethidine, Diamorphine, Methadone

e V\UVO\\A

O Low efticacy:

m Codeine, Pentazocine, Dextropropoxyphene

A The side effects of pentazocine, such as euphoria or dysphoria, are due to its action on
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Pharmacokinetics

0 Well absorbed from sites of administration &
from MM

O Given parenterally, orally

O Some have high 1st pass metabolism & so
low bioavailability (morphine) - e ol <ot i,

O New routes (nasal insufflation, trans-dermal)

> ‘SA\chJ Lg ﬂw'\cleo( O'cavig Wﬁwang
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Pharmacodynamics

O Morphine is the prototype:

O Acts on ul receptors: analgesia, euphoria
& dependence

O On u2 receptors: respiratory depression,
constipation
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Pharmacodynamics of morphine

1. CNS actions:
O CNS depression:
Analgesia / /. Micacs)
Sedation
Respiratory depression .../, . .1

in Aiwaj obs bruelive diseage,.

Cough suppression < coph o5l
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Pharmacodynamics of morphine

0 CNS excitation: _ sight Paraymabhalic .
m N & V (stimulation of brainstem CTZ)

» Miosis (stimulation of the 3" nerve)

® Increase reflexes & convulsion: pethedine

0 Loss of appetite [ v.v]

0 Mood changes eenazocine)
0O Dependence (. : v, j..ph0.]
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Pharmacodynamics of morphine

2. Peripheral NS:
O Analgesia
O Anti-inflammatory actions

O Inhibition of immune system

L

> Yeduee ﬂc’ivi!r_g of Nk cells . 930 There is No cylokines .-
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Pharmacodynamics of morphine

3. Smooth muscle stimulation
o GIT:

m Constipation:

increase segmentation & decreased peristalsis

m  Gastric emptying delayed

» Increased intracolonic pressure

m Biliary spasm; increase intrabiliary P. 7 c.ius,
(spasm of sphincter of Oddi)

16




Pharmacodynamics of morphine

O Bronchospasm: N
m Opioids are C/I in asthma & COAD

0 Ureteric contraction:

= Op1oids may worsen ureteric colic [ v.v, deprcin |

0 Bladder sphincter contraction:

» Urine retention in patients with BPH

Benign Prostatic Hyperplasia

17



Pharmacodynamics of morphine

O Uterine muscle: - LM* morthinex (.11

» morphine prolongs labour -t Pethidiner~

0 Cardiovascular actions:

m Arteriolar & venular vasodilatation ¢ ssfallalic

» Histamine release: vasodilatation
® Bradycardia /fisg.2/.), 2

0 Neuroendocrine actions:
= Stimulate ADH & prolactin & Inhibit LH

(Luteinizing Hormone )

4 ovwlation 18




Clinical Uses of Opioid analgesics

O Analgesia:
NO” C Lron 4 [ o’ Momcjecej Postoperative

m Moderate-severe acute pain (PO, labour )

. . . . . Jefoucker Mo 9 s s
» Chronic pain in dying patients- ...+ """

O Left Ventricular failure: jul ..., . Do

Venodilatation & arteriolar dilatation
Sedation

)

fects on the heart

Decreased sympathetic e

Decreased respiratory distress — ¢ sk & s s
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Clinical Uses of Opioid analgesics

O Premedication 1n painful conditions - sl gecnd s,

o0 Anti-diarrhoeeal using codeine, diphenoxylate
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Adverse effects

O Nausea & vomiting

0O Constipation

O Respiratory depression
O Bronchospasm

0 Dependence; _phvs1cal & psychologlcal
(‘” "u"“"“')) Ld\a\ll 3«* g M
"j . By )
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Opioid dependence

O Physical and psychological §
0 Withdrawal syndrome: [ bl | | with dy by
» Within 12 hours

m craving for the drug, rhinorrhoea,

» Lacrimation, shivering, hyperventilation
m Nausea, diarrhoea, colic

m Increase HR & BP, mydriasis, flushing
» Methadone & clonidine are useful

22




Tolerance Aot 8

O May occur within days
0 To analgesic & resplratory depressmn

0 Not to miosis nor to constipation

0 Cross-tolerance occur
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Contraindications

O Liver disease [ i mehlofin |

0 Asthma & COAD £ epression » * mowd 021
L oy
O Head injury & raised intracranial pressure

'pothvroidism & Addison’s disease

| [Muve Aw l-j} /\onP%mc, JeﬁesS‘:on slau MJ@L:)I!SM }
A sems:lfw

24



Drug t/2 [ Duration

Codeine t¥2: 3 h

Pethidine (Meperidine) Duration of analgesia: 2-3

h

Methadone t¥2: 8 h / Duration: ~24 h

Diamorphine (Heroin)  t¥%: 3 min

Pentazocine (Fortral; Duration: short

Sossegon)

Naloxone tV2: 75 min

Naltrexone t2: 10 h

Main Characteristics

~10% converted to
morphine

Lower efficacy, no
dependence, does not
constipate, less urinary
retention, does not
prolong labour, less
hypnotic, atropine-like
effects

Synthetic, similar to
morphine, longer duration

Semisynthetic, most
potent addicting drug,
converted rapidly to
morphine

Partial agonist, k receptor,
some W affinity, less
potent, less dependence,
less respiratory
depression

Pure competitive
antagonist, | receptor

M opioid receptor

antagonist

Uses

Mild—-moderate pain,
antidiarrhoeal, antitussive

Obstetrics

Opioid withdrawal, severe
cough

Acute severe pain, chronic

pain in dying patients

Moderate-severe pain,
chronic pain

Opioid overdose

Chronic addicts

Overdose: CNS
stimulation, myoclonus,
convulsions; pupil may
show miosis or mydriasis

Dependence less severe,
slower to develop, milder
WIGIEWE]

lllegal manufacturing;
parenteral use

Causes dysphoria &
withdrawal in morphine
addicts; avoided in AMI

IV; reverses respiratory
depression in 2 min; ma
precipitate withdrawal

Oral use; clonidine-
naltrexone




Codeiline

Ot ' of 3 hours
O About 10% of 1t 1s converted into morphine

0 Uses include:

» Analgesic: mild to moderate pains ol in severe

» Anti-diarrhoeal

» Antitussive
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Pethidine- (Meperidine)

0 Differs from morphine in being:

m Lower efficacy nocdependence

» Shorter duration analgesia (2-3 hours)

= Does not constipate — o bl Jeof

® Less urinary retention
m Does not prolong labour
» Less hypnotic

m Has atropine-like effects
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Pethidine

0 Used orally & parenterally — nwer cdodonass
0 Metabolism: in the liver & excretion in urine
0 Widely used n obstetrics ==

0 Overdose of pethidine

m CNS stimulation, myoclonus & convulsions

» Pupil may show miosis or mydriasis
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Methadone *hf% bQ-Ql'cqc_j

Ot % 1s 8 hours
O Synthetic; similar to morphine
O Longer duration of action (24 hours)

0 Used to cover opioid withdrawal
O Dependence: SN

! povfnive X

m less severe & slower to develop & withdrawal
manifestations are milder

0 May be used also for severe cough

28



Diamorphine (Heroin)

O Semisynthetic, most potent addicting drug
0 Illegal manufacturing

0 Converted within minutes into monoacetyl
morphine & then to morphine

0 Used parenterally; t 2 is 3 min
0O Uses:

® acute severe pain

m chronic pain in dying patients
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Mixed Agonist-Antagonist opioids;
Pentazocine (Fortral; sossegon)—» ...

O Partial agonist
O At kappa receptors; some affinity to mu receptors

O May cause dysphoria & withdrawal precipitation
in morphine addicts

O Less potent, shorter duration, less dependence, less
respiratory depression

O Useful in moderate to severe pain and chronic pains
O Avoided in AMI; may increase blood pressure

+ vascuha YesisLancc
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Opioid receptor antagonists;
Naloxone

O Pure competitive antagonist

0 Acts on mu receptors

Ot 1s 75 min

O IV 1n opioid overdose toxicity

O Reverses respiratory depression in 2 min
0 Doses may be repeated as necessary

0 Can precipitate withdrawal 1n addicts

31




Opioid receptor antagonists;
Naltrexone

O mu opioid receptor antagonist

0 Can be used orally

0O Longer duration of action (t % 10 hr)
O Useful in chronic addicts

= as clonidine-naltrexone
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