Dr: 3azzah

Week 9

SClassification of opioids according to nature: <Classification of opioids according

. to action:
= Natural(morphine)

» Semi-syntheti¢codeine - derived from

i = Pure agonist
! morphine)

» Mixed agonist/antagonist
(buprenorphine, pentazocine)

» Pure antagonighaloxone,
naltrexome, nalmefene

» Synthetic pethidine, methadone, fentanyl,
tramadol, loperamide)

» Loperamide can't cross BBB, lacking
analgesic effect & used to control diarrhe

» QOpioids produce analgesia without loss o
consciousness

-+

* Mixed = partial= agonist & antagonist
action

b o o e e e e e e e e e e e e e e e e e e e e e e e

% Mechanism of action:

1. Agonist at opioid receptors (Mu, delta, kappa, €iym

2. Inhibit release of excitatory transmitters (e.dosgtance p which carry pain
stimuli)

3. Hyper-polarization of cell membrane by openingdkannels (efflux)

4. Change pain perception (psychological) e.g. in eapain, patient is
aware of pain but without unpleasant feeling
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| OPIOID ANALGESICS
AND ANTAGONISTS

STRONG AGONISTS |

L Alfentanil

— Fentanyl

— Heroin

\— Meperidine

\— Methadone

\— Morphine
Remifentanil

[ Sufentanil

MODERATE/LOW
AGONISTS

- Codeine
Oxycodone
Propoxyphene

MIXED AGONIST-
ANTAGONISTS AND
PARTIAL AGONISTS

Buprenorphine
Butorphanol
Nalbuphine

— Pentazocine

I

I

f

ANTAGONISTS |

| Naloxone
L Naitrexone

-—{ OTHER ANALGESICS |

L Tramadol

Figure 14.1

Summary of opioid analgesics

and antagonists.

URINARY
RETENTION

POTENTIAL FOR
ADDICTION

RESPIRATORY
DEPRESSION

Figure 14.6

Adverse effects commonly
observed in individuals
treated with opioids.

Key - Time to peak effect
Duration of action

Morphine 20 minutes

Meperidine ES Ealnces

2—4 hours

S5 minutes
15—30 minutes

Fentary/l

Figure 14.8

Time to peak effect and duration
of action of several opioids
administered intravenously.
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¥ Pure agonist
@ Morphine

¢+Pharmacokinetics:

= Can't be given orallgue to low oral bioavailability (absorption is
erratic, extensive®Ipass hepatic metabolism)

» Given: SC, IM IV, epidural (medical use)

» [nhalation (non-medical use)

» Metabolized in liver to active & inactive metabolif@ctive as
morphine-6-glucuronide)

» Excreted through kidney as metabolite, some unchanged

» Half-life=4-6 hrs

= Distribution: weak lipophilic in comparison with other opioidspss
BBB & placenta

¢ Pharmacological actions:
* Analgesic
» Euphoria (in patient with pain but in normal subjects illwause
dysphoria :)
(in normal persom initially euphoria +Nsexual appeteney then disphoria #sexual

appetency>after addiction )
e SedationNOT HYPNOSIS ->due to action on opioid receptpm old
patient it may cause light sle®&CQ

» Respiratory systendepression, decrease sensitivity to C&2Co2

retention-> cerebral VD> ICP, broncho-constriction due to histaming

release

» Cough centerdepression (anti-tussive)

« Eye most of opioids produce meiosis due to centrabamn 3° nerve

nuclei-> enhance parasympathetic supply to eye,

\1"4
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Morphine produce strongpeiosis(pin point pupil PPP)***

GIT: Nause & vomiting due to stimulation of chemo-teggone,
constipation due to:
1) decrease in peristalsis.
2) increase in tone.
3) inhibition of defecation reflex.
4) constriction of anal sphincter
Gall bladder contraction of the wall & sphinctepincrease in bile
pressure> reflux of bile & pancreatic secretion into plas(mecrease in
serum lipase & amylase)
Urinary system
1) urine retention due to ADH release & inhibitionroicturition
reflex
2) Spasm of ureter wall
Endocrine
M testosterone, LH, FSH, ACTH)
V' (prolactine, ADH)
histamine release
1) hypotension,
2) broncho-constriction

3) itching
(OAVES)
1) Bradycardia
2) hypotension>due to 1- central inhibition of VMC &2-
histamine release
Uterus

1) decrease uterine contraction

2) Teratogenic effect (depress fetal respiration)itomsses
placental barrier, also the fetus will be addiciv&en he is
born will show withdrawal symptoms :'(
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¢Clinical uses:

Cancer pain
Severe burns
Severe diarrhea
Severe visceral pain exceMCQ
1. Renal & biliary colic=>it contracts the wall
worsening the condition, but if morphine is
given add atropine
2. Acute pancreatitis>it will increase serum
lipase & amylase more & more)

Cough

Acute pulmonary edema (these suffer from dyspnea &
pain) morphine is analgesic & decrease congeston b
VD

Pre-anesthetic medication

® Adverse effects:

X

X X X X X X

Respiratory depression

Nausea, vomiting

Constipation

Urine retention

Hypotension

Allergy

Tolerancgwith chronic usep to respiratory
depression, analgesics, sedation, euphoria. No
toleranceto constipation or meiosis

Addiction (abstince syndrome, withdrawal symptoms)
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Contraindication:
- Head injury( M ICP)
- Pregnancy(due to uterine side effects + post-
partum hemorrhage due to VD)
-> Bronchial asthma

- Liver & kidney diseas¢€including renal & biliary
colic)

- Endocrine disease as myxodema, adrenal

insufficiency
- Pancreatitis**

+ Drug interaction:

Sedative-hypnotics > CNS depression—>  respiratory
depression

Anti-psychotic(respiratory depression + their anti-muscarinic &
alfa-blocking action will be exaggerated by mormg)in

MAOI -> hyperthermia, HTN, coma, death

For ur knowledge :
2 Dose = 8-20 mg

No more than 20 mg

425Pharma Girls




Dr: 3azzah

Week 9

The pump is implanted inside the skin. h

A catheter running away from the pump Activation of the
is placed inside the spinal fluid space. i

The pump rate can be controlied DpiOld receptor
by an external telemetry device.

decreases Ca?* influx

in response to incoming
action potential. This
decreases release of
excitatory neuro-
transmitters, such as
glutamate.

PRESYNAPTIC
NEURON

Figure 14.5
Implanted pump for delivery of
morphine.

Excitatory
response

B = Opioid
& receptor

| Activation of the
| opioid receptor

| increases K+ efflux
and decreases the
response of the post-
synaptic neuron to
excitatory neuro-

| transmitters.

POSTSYNAPTIC
NEURON

Figure 14.4 Figure 14.2

Morphine causes enhanced para- Mechanism of action of u-opioid

sympathetic stimulation to the eye, receptor agonists in the spinal

resulting in pinpoint pupils. cord.
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@ Pethidine (meperidine)

v' Acts as morphine burore on (kabba recepthpr

+Pharmacokinetics:

4 v.imp points :(in comparison with morphine)

» Absorption: good oral absorption.

: 1. More on kabba receptors
* Route of administration: 2. Taken orally = high bioavailability
. Taken Ora”y. 3. Metabolized in liver 2 active metabolite

. 4. Shorter TV2 =2-4
» Alternative route: IM,IV.

e Metabolism:

= Metabolized in liver givingp activemetabolite
(normeperidine)responsible of CNS AE of pethidine.

» Excretion:
» |t cross BBB & placenta barrier.
= Excreted in kidney.

Half-life (2-4 hrs).

e Short T1I2 in compared to morphine.

¢+Pharmacological actions:

1) Less analgesithan morphine. Need high dose.

2) Less constipating

3) less depressant on foetal respiration

4) Atropine-like actions(ie:mydriasis,tachycardia,spasmolytic effect
&urinary retention).

5) Papaverine-like actiongie: direct spasmolytic effect)

425Pharma Girls




Dr: 3azzah

Week 9

6) No cough suppressant effect.
§ Clinical uses:
1) Cancer pain.
2) Sever burn.

3) Sever visceral pain. (eg: biliary & renal colic dbhas
atropine-like effegt

4) Obstetric analgesia. (has less fetal depressarttefith No
release of histamine. No uterine side effect )

5) Preanesthetic medication.

@ Adver s effects: ~CVS:
SCNS:
v" hypotension.
v Tremors P

: due to :
v" convulsion.

_ _ _ _ 1- vasomotor center depression.
it’s not in morphine & it's due to

normeperidine metabolite. 2- papaverine like action, causing
VD or muscle relaxation.

SAEs due to atropinéke effect
v" Blurred vision.
v Dry mouth.
v Urinary retention.

STolerance.

KDruginteraction: ~ =Addiction,

1) With MAOI—convulsions&hyperthermia(more than morphine)
—290% of patients will die because of it & it's alhsia
contraindication with pethidine.

2) Sedative&hypnotics.
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3) Anti-psychotic drugs

® Methadone

v’ Synthetic opioid.
S Potent analgesic as potent as morphine.
- Given : orally> Higher oral bioavailabilitythan morphine)

IV,SC,rectally(suppositories).

Acts on opioid receptors .

Longer half-life (24 hrs)than morphine due®o tissue binding.

Less euphoric than morphine.

Produces mild withdrawal syndrome.

» Tolerance&physical dependence develop more sldwdy morphine.
§ Clinical uses:
- Treatment of opioid abuse.

- Detoxification &maintenance of (heroin addict morphine addigt
through gradual withdrawal & gradual entrance oflradone.

—-> Severe oral & facial pain (neuropathic, cancer pain

SUsedin:

Opioid abuse

Heroin &morphine addict
Neuropathic

cancer pain

10
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O Codeine

v Asemisynthetic opioid.
SLess potent as analgesian morphine.

x Effective orally.

x Potent anti-tussive.

x Less euphoric than morphine.

x Given in combination with aspirin or
acetaminopher> to 1 analgesia

x Relive musculoskeletal pain associated with
cough.

SUsedin :

EUPHORIA

musculoskeletal pain associated with cough

given with aspirin or aceta.

DEPRESSES
COUGH REFLEX

Figure 14.9
Some actions of codeine.

11
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O Dextromethorphan:

& Free of analgesic & addictive effects.

& Less constipating than codeine.

& Potent as anti tussive.

SUsed as :

Anti -tussive

OFentanyl
v Synthetic opioid.
>More potent as analgesic tharorphine.(80-100 time )

< Rapis onset & very short duration of action (15/30). this’s its
disadvantage.

» Used as IV anesthesia.

¢ In cancer pain as transdermal patch.

SUsedin:
IV anesthesia

Cancer pain

12
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@ Tramadol
v Synthetic opioid.
» Binds to p receptor.(mu)

» Block reuptakeof serotonin & nor epinephrine.

= Given by different routes of administration.(egalgectal ....etc).
§ Clinical uses:
1) acute visceral pain.
2) atypical pain(chronic neuropathic pain).
® Adver se effects & contraindications:
» Seizures se&» Contraindicated in patients with history of epggp
¢+Nausea ¢+drymouth
¢Dizziness ¢sedation

v' it causes vomiting through its action centrallyi€e,given with
antiemetic

v’ Less adverse effects on respiratory & C¥$ comparison with
other opioid.

SUsedin:
Acute visceral pain

Atypical pain

13
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¥ Opioids with Mixed receptorsAction
@ Buprenorphine

& partial p(mu) recepte? agonist &antagonist:
xin morphine users»act as antagonist (on other receptors)
xin non morphine user® act as agonist(on mu receptors )
* long duration of action
* poor oral bioavailability s given

= parentrally

= sublinqually or

" as spray

e excreted in bhile & urin

» Respiratory depression is difficult to be reverbgdNaloxone

* |s effective as Methadone in the detoxification &imenance of Heroin addict

» contraindicated with Morphine

SUsedin:

detoxification & maintenance of
Heroin addict

14
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A Pentazocine

SAgonist at Kappa S&antagonist at MU receptors

v Has high oral bioavailability
v Short duration of action
v Less potent than Morphine

v Not used for maintenance of morphine adéittantagonize its
receptors (mu)

: DCNS 2CVS (centrally ).
. 1) Hallucination 1) Hypertension
2) Convulsion 2) tachycardia
So = #in epilepsy So—> #in heart diseases

i &hypertensive pnt .

MEssssssssEsEssssssEsEsEsEsEsEsEssssssEsEsEsEEEEEEn UessmsssssssssssssssssssssEssssssssssssEsssssssnsnnnnnnnnnd

& contraindicated with Morphine

15
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¥ Opioid Antagonists
@®Naloxone A . 3
& i:é_-;_—;_—;_—;;, =2
< PUr €antagonism at MU receptors W

» rapid onset(seconds) &short T1/2 =30-60 min

= treat opioid overdose (acute toxicity) throu

| \/** BT

Binding of naloxone does
not activate the receptor;

= reverse the respiratory effect of Morphine within therelors, naioxone feverses
. . such as morphine and heroin. |
seconds**(reverse resp. depression of morphine . —
within seconds

Figure 14.11
Competition of naloxone with
opioid agonists.

A Naltrexone

» |long T1/2=10 hr

» delayed onset of action

» effective orally so
v’ not used in acute toxicity
v’ treat chronic alcoholism

*-Used as maintenance for opioid addicts

@ Hepatotoxc (imp)(AE)

16
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®Nalmefene

% derivative of Naltrexone
“ only given by I.Vso> used to treat overdose (acute
% long T1/2=8-10 hr
opioid antagonist :
» when given in absence of an agotitgto effect

* In dependent (addict) subject precipitate an ABEHNCE syndrome

» NO tolerance to their antagonistic action

 NO ABSTINENCE syndrome when withdrawal after chronse

We are afraid of losing what we have, whether it's our life or our possessions and property.
but this fear evaporates when we understand that our life stories and the history

of the world were written by the same hand

paulo coelho
Done by:
o adl gL, pwax A1)
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424 final exam Qs :

McQ

Naloxone :
a- Potentiates the respiratory depression caused by morphine.
b- Can be given orally.

c-hasalong T1/2
d- It precipitates an abstinene syndrome in dependent subject (Addict).
T&F

Pentzocine :
a- IsusedlV
b- Used for the treatment of withdrawl symptoms of opoids (F)
c- Used to treat acute visceral pain (T)
d- Can be used as a transdermal patch (F)
Pethidine:
a- HasaT1/2 longer than morphine (F)
b- Causes less constipation than morphine(T)

18
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