Artery ~

Done by Mariam

/S ™
‘”‘u L\_’J L_m

Te[=

-



 Heartand  Glands and
Nerve  smooth muscle endothelium

Alkaloids e
—» Muscarinic <«—

}—— Direct-acting —  Receptors  |—#ACh |Indirec
drugs L., Nicotinic «—

Choline esters e

ﬁeummuscular ~ Autonomic
“endplate, . .

skelami muscaa‘*

Revemzble

JHP

12th edition:

Source: Katrung BG, Masters S8, Trevor Al Basic & Clinical Pharmacology,
www.accessmedicne.com

o snioaint & Fhe B d T emnas . WG Paenamniae Eas o S e




d,,a.\'\m ‘Q CMQ\"‘j\ \'.bus[}b\_‘u m("'(z‘“"j - 2, fq’/‘?‘%qﬁlﬂ

- Q’: S Y S 0 Lsw A5 92 N oy e
2P Sy Wl Bl e gy sy T
o i T Seap o o, Slal
tX 7 SETDY Ba)l 3P0, SIAP Y 55088, LIF gk

« S TS ' HE

2) Indirect acting cholinom,?r:'litic drugs
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¢ Indirect acting cholinomimitics

drugs inhibit acetylcholinesterase
¢ Thus, these drugs

acetylcholine effects wherever the

transmitter is released.

- Echothiophate

Slsy aching Edrophonium
Neostigmine
Physostigmine



2) Indirect acting cholinomimitic drugs
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I » The chief differences between members of this group are chemical T4

and pharmacokinetic (their pharmacodynamic properties are
almost identical)

A » Based on their chemical structure:
-j&* 24 gwx o Edrophonium (short acting; minutes)

_Simple alcohol bearing a quaternary group.
> Carbamates (intermediate to long acting; hours)

NE 2 W o S
s cid esters.
BVEAPE IR e .
R o  Organophosphates (very long acting; days)
T Phosphoric acid esters.

> Therduration of actiojdegends on how strongly these agents
interact with cholinesterase.
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Pharmacodynamics

Mechanism of Action

> B_Oth carbamate and organophosphate

~bind to cholinesterase and undergo
Prompt hydrolysis, The alcohol portion of
the molecule is then released. The acidic
portion (carbamate ion or phosphate ion)
s released much more slowly, preventing
the binding and hydrolysis of
endogenous acetylcholine. As a result,
these drugs amplify acetylcholine effects
wherever the transmitter is released.
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» Edrophonium, though{not an ester;
sufficient affinity for the enzyme active site

to similarly prevent access of acetylcholine

| PHOSPHORYLATION

OF ENZYME
® Enzyme inacthrated

# PraBdoxime [PAM) can
remove the Inhibitor

~ for 5—-15 min.
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2) Indirect acting cholinomimitic drugs

Edrophonium

— XEdrophoniunﬂ
‘Simple alcohol bearing a quaternary group.
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2) Indirect acting cholinomimitic drugs
Carbamates

> \Carbamates
°_Quaternary amines: neostigmine and pyridostigmine.
o Tertiary amines: physostigmine and carbaryl.

$
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2) Indirect acting cholinomimitic drugs

Carbamates
e  Ph
o c b L . ® gl_'l
arbamates (Neostigmine, pyndostlgmme physa ST
carbamate -
Neostiamirt insecticides i
=S h 3 designed for
ais0 s s t very high lipid
—_— i solubility, so
nicotinic | that
| activity  absorption it
= into the insect
_ and
____(':Hs- L | distribution to 7
Phpcstaoie . e Bogonme its central 5
Source: Katzung BG, Masters 58, Trevar A): 8asiz & Chnisl phanmacology, 12th edition: nerVOUS
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2) Indirect acting cholinomimitic drugs
Carbamates
S (2% /ld!h\—«%w\.tm)
Pharmacokmet% Chne ’*"Gﬁ‘”“”“-’— SN

Quaternary carbamates and edrophonium:

— Absorbtion from the conjunctiva, skin, gut and lungs is
predictably poor, since their permanent charge renders

them relat1ve|yinsolub|e in hpldjThus much larger doses

are required for oral administration than for parenteral
injection.

— =

— Distribution into the central nervous system is[negligible.] 3 5z 5\
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A 2) Indirect acting cholinomimitic drugs
V) Sk pse ¢ wed  Carbamates
- ~ alssr'p t«f
5 & 2 W\ LY —-1,»,_,3\,
* Pharmacokinetics: L NS 0 .
Yl mw d\&wt '«l’l““ l‘(f)\)
¢ .+ Physostigmine (tertiary amine), in contrast,

A, v g : .
- i — is well absorbed from all sites and can beomcallv in

\O&WQGM
_the eye.
— It is distributed into the central nervous system and is
Y’ore toxuc\@han the more polar quaternary carbamates.
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2) Indirect acting cholinomimitic drugs
Classification

» The chief differences between members of this group are chemical
and pharmacokinetic (their pharmacodynamic properties are
almost identical)

» Based on their chemical structure:

Edrophonium {short acting]
Simple alcohol bearing a quaternary group.
Carbamates {intermediate to long acting)
Carbamic acid esters.
o Organophosphates (very long acting)
Phosphoric acid esters.




z) Indirect acting cholinomimitic drugs/{:

PHOSPHOHYMTFON |

. | OFENZYME
Organophosphates Civveversivbley . ||«
. ‘QrganophOSphaLQS_aLe.Lo.ng-_aﬂLng_ngs; they
form an extremely stable phosphate complex!

_Wwith the enzyme. After initial hydrolysis, the
phosphoric acid residue is released over
periods of days to weeks.[Recoveryjis due in

avbielat _,..:-; part to synthesis of new enzyme.
Yor oryans . & [pralidoxime f2-PAM), if used before the aging

__process, is able to break the phosphorus-
enzyme bond and can be used as
¢ inesterase regenerator”’/drugs for

( organophosphate msectlade poisoning
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2) Indirect acting cholinomimitic drugs
Organophosphates

Nerve gas

a’:’Ub o \Lo Paory Aosarb A"

| thiophosphate. | ¢z —0
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(sulfur- fisC2—0
phosphate)
prodrugs _
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2) Indirect acting cholinomimitic drugs
Organophosphates

 Pharmacokinetics:
* Organophosphates\(except for echothioph_‘é_tej are:

— well absorbed from the skin, lung, gut, and conjunctiva—
thereby making them dangerous to humans and highly
effective as insecticides. ~TaXi< Qay Wuwmans

O

- Echothiophate is highly polar and more stable than most @
other organophosphates. When prepared in aqueous solution
for ophthalmic use, it retains activity for weeks.
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2) Indirect acting cholinomimitic drugs
Organophosphates

* Soman is an extremely potent "m-aa

* (The thiophosphate msectlcndeg(parathuon malathion, and
related compounds) ge

are rapidly aorbeg by all routes.

— quite lipid-soluble and
— They are prodrugs that are inactive as such, they must be

_activated in the body by conversion to the oxygen analogs
(malaoxon from malathion, paraoxon from parathlon)
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' 2) Indirect acting cholinomimitic drugs
Organophosphates

ij\alathio&and a feW@ther organophosphate insecticides are
also rapidly metabolized by other pathways to inactive
products in birds and mammals but not in insects; these

agents are therefore considered enough for sale to the

ener

O
A Parathioais not detoxified e%ctively in vertebrates; thus, it is
considerably more dangerous than malathign to humans and
domestic animals and is not available for general public use in

the USA. [S)
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2) Indirect acting cholinomimitic drugs
Organ system effects

* By inhibiting cholinesterase, indirect acting cholinomimitics
@'an increase in the concentration, half-life, and actions
~of acetylcholine in synapses where acetylcholine is released

physiologically. Therefore, the indirect agents have muscarinic
or nicotinic effects depending on which organ system is under
consideration.

* Cholinesterase inhibitors do not have significant actions at
uninnervated sites where acetylcholine is not normally
released (eg, vascular endothelial cells).
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2) Indirect acting cholinomimitic drugs
Organ system effects

* Major effects of cholinesterase inhibitors:

1. Actions on the parasympathetic nervous system, may cause
bradycardia, hypotension, hypersecretion,
bronchoconstriction, Gl tract hypermotility, and decrease
intraocular pressure.

2. Action on sympathetic nervous system may cause an
increase in systemic vascular resistance and blood pressure

3. Actions on the neuromuscular junction will result in
prolonged muscle contraction.




Masemy obbod-s ol  cMativesbenage  awiiol
o
A e
v N -

»

_&Iﬂ_%mﬂnﬁ(heﬁ < SYm (ga’{he.fl’) € Ne.w’o wasc ula
AeYyows  syihem Mev/our  soskem Tl

l | l

L ) Y

Voyoaco fncavel iq m\Wcione i - @ rsiguacd

akensiswn | Says Vem). vaLcylar muslcle —
. . <s H*‘Va_z_hm =
_ﬁ%@@éﬁt‘r’ evxisn vegiskemce  anvel  blamed
—byancaa cavceviciben PCrefswre ,

G 1 kvewek \rltJ_\’ ‘Oe"fmcs."{’\ \\"‘3

P\ Al ¥ W




Cholinomimitics Toxicity = 57

Aiveer av wediveet
* SLUDGE syndrome: <3 ¢ sunalrome 3! v ady &5
— Salivation M e el
— Lacrimation |
— Urination
— Defecation
— Gastrointestinal upset
— Emesis
« An extension is SLUDGEM, where the additional M indicates:
— Miosis: stimulation of the pupillary constrictor muscles
or

— Muscle spasm: stimulation of skeletal muscle.




Clinical pharmacology of
cholinomimitics

1. Glaucoma
2. Myasthenia gravis
3 *n U [i n a ry rete ntio n ’q"; :

&4

.. g ' (st
4. Sjogren's syndrome \)g b
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1. Glaucoma 18 ) 3l oludll

* Itis a group of ocular disorders united by a clinically

characteristic increase in intraocular pressure.( increa_ge_i_n,@
fluid pressure in the eye (aqueous humor).

« Cholinomimitics work by contracting of the cili

liary muscle and
he outflow of th u T 27
‘increasing the outflow of t e agueous humor.\ 2 VsZchslingmun i, 72

_Lln the paE) glaucoma was treated with either direct agonists

(pilocarpine, methacholine, carbachol) or cholinesterase
inhibitors (physostigmine). '

For chronic glaucoma, these drugs

have been Iargelﬂ'eplaceajby
prostaglandin derivatives and topfcal
B blockers. W3
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2. Mysthenia gravis Ju sl Lasll ga )

mwmm

Is an autoi

~ neuromuscular disease leading
“to fluctuating muscle weakness

- and fatigue.

. Muscle weakness is caused by
= _circulating antibodies that block

acetylcholine receptors at

neuromuscular junction.

7 M> Cholinesterase |nh|b|tors From tmmunity:The immune Response i Infectious and inflammatory Disease
(nEOStlgmlne and by DeFrance; Locksley and Robertson

" pyridostigmine) - but not direct-

_ acting acetylcholine receptor i
__agonists- are extremely valuable
_as therapy for myasthenia.




3. Urinary retention J sl (pliial)

) f-j-' h)},fr
- o\ v Q) Q?Yﬂq @)
—)‘ Urlnary (Letentlon may occur postoperatively or postpartum or

may be secondary to spinal cord injury or dusease (neurogenic

bladder)

_ f
»H___%rr’

3 Tn patlents with urinary retention, pethanechol can be given
subcutaneously in a dose of 5 mg and repeated in 30 minutes

| ._|f necessary.
)
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Sjogren's syndrome. ¢ s> 432 pae

(
ig._.-«f

Is a systemic autoimmune
disease in which immune
cells attack and destroy the

dusbhpy 5, v 4 €XOCl nds that -
AT s tear | -'
— * locarpinelis used to treat

x;LQO)}* this syndrome.
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Case study

* In mid-afternoon, a coworker brings 43-year-old JM to the
emergency department because he is unable to continue picking
vegetables. His gait is unsteady and he walks with support from his

colleague. JM has difficulty speaking and swallowing, his vision is
_blurred, and his eyes are filled with tears. His coworker notes that
JM was working in a field that had been sprayed early in the
ing wil ad the odor of sulfur. Within 3 hours
after starting his work, JM complained of tightness in his chest that
made breathing difficult, and he called for help before becoming

disoriented.

« How would you proceed to evaluate and treat JM? What should be
done for his coworker? '
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Case study answer

 The patient's presentation is characteristic of poisoning by
organophosphate cholinesterase inhibitors. Ask the coworker if he
can identify the agent used. Decontaminate the patient by removal
of clothing and washing affected areas. Ensure an open airway and
ventilate with oxygen. For muscarinic excess, administer atropine
(0.5-5 mg) intravenously until signs of muscarinic excess (dyspnea,
lacrimation, confusion) subside. To treat nicotinic excess, infuse 2-
PAM (initially a 1-2% solution in 15-30 minutes) followed by
infusion of 1% solution (200-500 mg/h) until muscle fasciculations
cease. If needed, decontaminate the coworker and isolate all
contaminated clothing.
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