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- Anatomically according to nerve fibers :[sympath. & parasympathetic]
- Physiologically according to neurotransmitters : [ Adrenergic (NE, Epi) ,
cholinergic(Ach) ])
*Somatic fibers that supply sk.ms release Ach that bind with Muscular Nicotinic R
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The involuntary effector organs controlled by A.N.S. are:

Heart

SV

HR

COoP

Cardiac properties include:
1- Automaticity - HR - ( ability of pacemaker cells to initiate an impulse)
& rhythmicity - regularityg &) .

external Stimulus ¢ s beats ki specialized cell
2- Conductivity ( impulse is conducted in atria, AV node & bundle, and
ventricles).propagation of AP btw fibers.
3. Excitability ( ability of cardiac cells to respond to external stimuli)
by making AP.- 1 (sSe-

.external stimulus 2525 Gl pu g ) 562803 51
4- Contractility.power of the cardiac ms cont. SV
* The cardiac properties also determine the cardiac output (COP = SV X
HR) and myocardial oxygen requirements.
contractility J s HRJ g i 459 &
COP J Jl asi HRJ s ) 50 3 ]
4+ Heart properties = 4 COP =4 02 Consumption
S8 a2 i Sy gtherosclerosis sdie s f ¢ JSLie ) (A OsSn e AlS a8 g3gall 3 )
angina * Ja (Sas 502 consumptiond) & jusé agall 3 )

Smooth ms

BV

especially the arterioles & arteries , which determine the total
peripheral resistance (TPR) and arterial blood pressure (ABP) systolic &
diastolic : SBP depends on COP & TPR while DBP depends on TPR).
4+ CO= 1SBP// +TPR (NO PUMP) =4 SBP & DBP
peripheral resistance = VC aé (S 134 arterioles sarteries o aall oy bl
blood pressured ¢ sl 5 ousS OsSs (e pumpingJé Adle
)53 3s), COP 5 TPRJ il dass m3Ui systolicd , systolic s diastolic cue si BPJ
?SBPJ g 0,8l 55 VD Jexe 5 contraction s HR J
SBP 3L dlasalls TPR J) JB il 5 VD dee 5488 3 5 COPJ) i SV s HRJ 255
+SBP + +CO & § TPR

Eye

Radial muscle or dilator pupillae muscle (DPM)longitudinal ms = mydriasis ,
constrictor pupillae muscle (CPM) circular ms = miosis & ciliary muscle &
ciliary body
circular sa> s muscles 2 o< osSiuiris J ¢« o S longitudinal section Jwille
) ol Bas b Bus Jeasn contraction W Jbe ) constrictor pupili ms e
,( pupil constriction = miosis
pupil)d g5 contraction Wosa: W dilator pupili ms <« longitudinal 450
(mydriasis
db daiie LS 5 irisdh Juaie ciliary ms & bodyd
lensdu J=idl suspensory lig
<=2 «suspensory ligdl relaxation _s=: ciliary ms cont & shortening s Wl
o S A 8l e LY Casdl N (Lie qmore convex iaid s S Lady 8 L Al
(accomidation of near vision).
angle ofd xie drainge 4l_wa: i3 5 ciliary bodyd & aqueous humor J ¢S
«uveo scleral outflow s trabecular outflow J &b oe W oia s the eye
( drainage J 253n 5 JEw 4,59 ) intra ocular pressure Je Lilsy lic
3l emydriasis Jexi s DPM contraction se: Ll = el )l g5 irisd) Jdaads Ly
450 b 53 jSue s il miosis sy Wl Wl drainged Jisid Ui 5l dxasie LIS 5 da0ld
= o g sl | slglad sla 4l - mie drainage oxes s e
*Contraction of the ciliary muscle fibers pulls the ciliary body forward, as a result
the tension in the suspensory ligament is relieved, and the lens becomes more
convex. This increases the refractive power of the lens.
*ciliary ms cont = suspensory lig relaxation = ¢ lens convexity = ¢ reflection power
= accommodation for near vision




*aqueous humor is secreted by ciliary processes and enters posterior chamber. It
then flows forward through pupil to enter anterior chamber. From anterior
chamber, it drains through the uveo scleral venous sinus or canal of Schlemm and
then into the Vain . ( it will be drainage by the angle of drainage)
wide x<=bangled sirisd & relaxation sxic juans duaally (3ual = miosis sdie as 1)
Miosis = 4 drainage of aqueous humor
Mydriasis = § drainage of agueous humor
b siaa g Miosisd 25 5 45 axkaaiy JOP 4 (S B3 ) glaucoma sdic 2 51 a4
48 )l sLangledu construction Jexd o mydriasis Jaad 4 5ol
o, active mydriasis s Ja 5 DPM cont dexs | 53 4pkary (s sl mydriasis Jeel s o
passive mydriasis 4w s CPM Jlantagonise Jex

(e o724 \%r CPM
NN S peu
Bronchi |BDorBC
GIT & UB |both in the wall & sphincters.
Sex organ | The uterus - the male sex organs.
Exocrine |Including salivary, lacrimal, bronchial, gastric (secreting HCl), intestinal
glands & sweat glands.

s glucose 25 » 2 metabolic Ll ) 41l 13 Jsaall A JSe o il ob  Saia o plall dde  Saia ) 5o gl
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e ) sall Hal gl D
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Differences between sympathetic and parasympathetic divisions of ANS

3- Preganglionic fiber
4- Postganglionic fiber

(paravertebral)
Short
Long

Sympathetic Parasympathetic
1- Origin Thoraco-lumbar (T1 to L2 or | Cranio-sacral (II1, VII, IX, X
L3) and S2—-S4)
2- Ganglia Away from the organs On or close to the organ

(terminal)
Long
Short

5- Neurotransmitter

Major: noradrenaline (NA)
and adrenaline

Major: acetylcholine (ACh)

6- Stability of

NA: stable, diffuses for wider

ACh: rapidly destroyed

*GIT & urinary

* Sex organs

e Exocrine gl.:
* salivary
* sweat

Relax wall and contract
sphincters

Ejaculation in male

T secretion (scanty, viscid)

T sweat:

- thermotegulatory glands
present all over the body but
cholinergic transmission

transmitter actions locally
7- Function:
« CVS: * 1 all cardiac properties, * 1 all cardiac properties
COP and myocardial O- (except atrial conductionT),
consumption COP and myocardial O,
consumption
e SMEF:
*Blvesseles * V.C. of blood vessels No effect (most blood vessels
except skeletal & coronary are non-innervated by
— VD parasympathetic But contain
muscarinic receptors — VD
by release of NO)
* 1 blood pressure * 1 blood pressure
* eye Mydriasis Miosis, accommodation for
near vision, 4+ IOP
*Bronchi Dilatation Constriction

Contract wall and relax
sphincters

Erection in male

Tsecretion (profuse, watery)
No effect

major NT J <o B8 ¢ asiiVlodilin a4 7 55 e Sa le*
function JS dexy J receptord g » b Juadi Uy 455091 e Sai Ll G Ylaal functiond ge (Sais
Nechotinic s muscarinic & paras receptors J 5 «tw 5 Wl L sympath receptorsd) 2L
system of stress (fear ) =~ sympatd
system of rest & digest .« parasdJ
«om parasy s o= sympath oS oS any (4 5 cpan oSe gctiond abes & parasd s sympatd) **

:cvsd e ol
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scontractility s HRJ 2534 cardiac properties J JS 25) zlsw s &l cildaal & Jxy sympath J #
Jax cla Jaaty 4350 o) (fae JUWlb 5 heart workd) 25 = O2 consumptiond s COJ) v 3 Julb
anginal attack « _=
,02 consumptiond s COPJ sHR J Jiw i cardiac properties J Ji&u parasd #

J & == AP duration of the heart Ju 48k L) ¢ 4 L 493 Atrial conduction J 255w oS

fa sl Jian plateau phase
Contractility J Ji& ¢ie extracellular calcium J s Jlw parasyd s
external g o cuaiudy Alallé ¢ refractory periodd Jiu s shortening in plateau swd
.normal atrial fibers J' ¢ conductiond x » Julk s stimulus
$¢¢Atrial conduction J 25x Uil parasympathetic J
RP J Jlis JUL 5 rapid REPOLARIZATION Jaxs 5 asuilisdl < 538 idd M2J) g s 43 1
..Ca channelsJ ## ~ixd cAMP J s Adenylate cyclase J Ji& s Gi 2 S M2 J Jésaady 5 2
Atrial conduction J 15255» paras J 5 symp J Julb



e Parasympathetic will inhibit SA node so § HR & § CO but no effect on SV that occur
by ventricular contraction

Plateau (maintained depolarization) due to
© opening of voltage-gated slow Ca2* channels
and closing of some K* channels
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stress J ¢l agalisa ¥ VD Jexs heart J sske msd) 2l awal S AVC e sympd #
VD JaiBeta 2 5 VC Jexdalfa 1 Jé Receptors J) <Diay | ki $ed gl s VD 5 VO Jamy oS-
parasy * & =, Pharmacological control . o~ BVJ ¢ physiological control 4 L parasd #
Jb das 5450 cukael o Julb 5 BV e parasy muscurinic receptors & o~ BV J 3% nerve
L3 b VD A= smooth ms. relaxation e J nitric oxide J 253~ muscarinic receptors
BV Jdu Sany
lealing Lo e Ll iy gecasdll o 556l 5 S )l ol Lalinn ) LY Sésy sympatd
B2 VD W alVC IR g 5 cun dla 5, Allle VC Jeny g @liianll 5 QB VD Jony D
e In BV, sympathetic predominant.
e No parasympathetic nerve but there are parasympathetic receptors in most BV.
bl Jly parasd) 525w sympatd ole (S BPJ (Ao o
) sall (Ses «DBP 5SBP (e flu S TPRA 25 0 (Fim VC s ) 92l 13 D ¢ Juadia 45 93V e S o Wl
o= SBPJ) 25 3 = Contractilityd s HRJ) 2538 Heartd & 25> s« Receptor. e
:Eyed e o
DPM J stimulation Je= 43¥ mydriasis = dilatation of pupil Jex sympatd #
L rairis J) Bl s miosis = construction of pupil = CPM J!stimulation Js= Parasympatd #
ciliary body J! Stimulation Jezy 5¢ IOPJ Ji& sdrainged! 25 a8 da 5ie & jla angle of eyedY expanded
(accommodation of near vision) 4x_all ¢ LY Casdl ;38 smore convex aa: lensdié

=S 3 9 g 4ndi adaiy Lo (lie BD Jwrs sympathd, Bronchidl e o
.paras BCJ W«
contract swall Jrelax Je=é urination ¥ 5 digestion J«e! zlaa (i Sympathd 2 <UB 5GITJ A= o
o plaall <) sphincterd!

-NO digestion no urination no defecation
Jurelaxation s digestion Jexx s motalityd 25 » olie wall Ju contraction Jex parasd W

sphincter
) ez parasd ,,male Ju e Sy (mny iSe 0 iy ) seSyparasyd) ssympatd sex organ J e o
.ejaculation Je= sympatd serection(VD
J AWz N 5 B oS sympathdw S cae i (3 4 G secretiond) ) s25 » () salivary gland J) = @
aad Llee (Lie watery 5 » ¢ 055 parasy
%, muscarinic receptor e Jxiiu Ach )4 sympathetic fibers Wi, sweat glandd = o
< sympathetic el s o g€
muscurinic RJ' sAch J e Jaiis =y parasympathetic effect Ll dosa) Aars 35 52V 0 Lead oSami Uy ol (K1
T |
o dgall apb g bl ¥ 8 o g3l pdo b Cogiboo JI - L5 sl ygll oo
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Note
1) Most of the involuntary organs receive "dual (double) innervation".
2) The predominant tone in these organs is usually parasympathetic; except in stress conditions (fear, fight, exercise) when the
sympathetic tone becomes predominant.
3) Few organs have single innervation;
Sympathetic only:
1.Ventricles of the heart 2. most blood vessels 3. dilator pupillae muscle,
4. sweat glands 5. adrenal medulla (which is considered as a "modified sympathetic ganglion) 6. erector pili muscles,
Parasympathetic only: 1.Constrictor pupillae muscle 2. Ciliary muscle.
4) In most involuntary organs receiving dual innervation, sympathetic & parasympathetic actions are antagonistic except the action
on: the same effects in
a. Atrial conduction (both systems 4 atrial conduction)
b. Salivary glands (both { salivation)
c. Male sex organs is complementary to each other.
5) Both are controlled by higher centers in the hypothalamus and cerebral cortex.
6) The activity of ANS is based on the presence of specific "neurotransmitters"
acting on specific "receptors".
NEUROHUMORAL TRANSMISSION
The nerves transmit their message across synapses and postsynaptic tissues by the release of humoral (chemical) messengers
Steps in neurohumoral transmission:
I. Impulse conduction:
Stimulation or arrival of an electrical impulse — T Na+influx — depolarization, then 1 K outflux — repolarization
The action potential (AP) — activate ionic channels at the next excitable part of the membrane — propagation of the AP.
II. Transmitter release
The transmitter (excitatory or inhibitory) is stored in presynaptic nerve endings within ‘synaptic vesicles’
Nerve impulse — Ca2+entry — fusion of vesicles with axonal membranes — exocytosis of all contents of the vesicle (transmitter,
enzymes and other proteins) in the synaptic cleft

The release process can be modulated by the transmitter itself & by other agents through activation of specific presynaptic

receptors

III. Transmitter action on postsynaptic membrane

The released transmitter combines with specific receptors on the postsynaptic membrane — an excitatory postsynaptic
potential(EPSP; by T Na+or Ca2+ influx— depolarization) or an inhibitory postsynaptic potential (IPSP; by 1 Cl influx or
K+outflux— hyperpola)

IV. Postsynaptic activity

EPSP — a propagated postsynaptic AP — nerve impulse (in neuron),contraction (in muscle) or secretion (in gland).
IPSP stabilizes the postsynaptic membrane and resists depolarizing stimuli

V. Termination of transmitter action:

1- Local degradation (e.g. ACh)

2- Active reuptake into the presynaptic neuron by specific carrier proteins (transporters)

3- Diffusion away (e.g.NA)

CO-TRANSMISSION:

The classical‘ one neuron—one transmitter’ model is an over simplification.

Most peripheral and central neurons on stimulation have been shown to release more than one active substance

In the ANS, besides the primary transmitters ACh and NA, neurons have been found to release:

- purines (ATP, adenosine),

—peptides (vasoactive intestinal peptide or VIP, neuropeptide-Y or NPY,substance P, enkephalins, somatostatin, etc.)

- nitric oxide (NO)

- prostaglandins

Function of contransmitters:

1. Neuromodulator: Regulate the presynaptic release of the primary transmitter and/or postsynaptic sensitivity to it

2.Act as an alternative transmitter having its own effects on postsynaptic structures

Fee



(rd= g exocytosisJU NT release ¢psw g Ca inflex juay g VG Ca channels I azd; Presynaptic neuron J AP JI Jogu
Lo s2, ,excitation g, depolarization gl inhibition e, hyperpolarization ales,$ postsynaptic receptor ! ¢ Jsiuin

reuptake by a4l (Gupb () w0 play (8g)l Job acting dlay Joleo jiro ¢)lins NT (o ol pj¥ action ! Jos
Diffusion in ECF aljuay gl loyps¥L degradation gl jumss; gl vesicles lga ¢)iai bol b ¢usss 9 presynaptic neuron
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transmitter

Impulse conduction

Inhibitory
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=ne. /N
" W Depolarization (EPSP)
i é l
: +
K @ *
xcitation
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Inhibition

CHOLINERGIC TRANSMISSION
Acetylcholine (ACh) is a major neurohumoral transmitter at autonomic, somatic & central
sites:
1- All preganglionic fibers (parasymp. &symp.)
2- All ganglia (parasymp. &symp.)
long slong preganglionic W s el ;s s sl organ J o« 4w 8 (sS4 paras gangliad
. postganglionic fibers
samy JSao paravertebral sympathetic chain <« 5 vertebral column ¢« 4x % ¢S sympathd W
long postganglionic fibers s short preganglionic & J&b 5 corgan J ce
3- All postganglionic parasympathetic fibers
J e O s gangliad ¢ Jxids lie preganglionic fiberd o« Ach release 2= paras Jé
postganglionic fibers
4- Postganglionic sympathetic fibers to sweat glands
5- Adrenal medulla (modified sympathetic ganglion)
Y postganglionic fibers s gl W (2 preganglionic fibers Lla s
gland st sl 8 Ll e ja ) i
6- Skeletal muscles (NMJ)
L » neuromuscular junction J 2 motor end plated = nicotinic receptors - <MSS Ju Ll
somatic nerved s )4 ) Ach J 4

.peripheral site <<=6 J 1 (»

7- CNS (cortex, basal ganglia, spinal cord and other sites)
Jdin O ei€HW A s o)) sl sl By Wl 5 DA s Ach o Balance 2 o5 BGJE 4 CNSJ 2 siaal
Ach J do sala il & 9/ Achd w5 Jalb 5 DA
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Synthesis of Acetylcholine (ACh)
Choline is transported by a membrane carrier (Na+ : choline cotransporter) from the
extracellular fluid into the cholinergic neuron
Then, it is acetylated in the cytoplasm:
(CAT)
Acetyl CoEn-A+ choline »—»———— ACh
nerved & choline inflex or reuptake _x=: 23 J ,choline s Acetyl (» osSu 4an) (2 Achd
cholined & Acetyl coA J L3 » nerve endingd | s= ,Na choline cotransporter J 4 5: ending
choline &k e
Jia Wl 5 ¢ vesiclesd 1> 033% 5 Ach 058 (4w (e CAT o_Laial ) Acetyltransferase enzyme
Ju ki » Achd sy 5 exocytosis J—~: s vesiclesd ¢~ Cad Jaxy 5 Ca channeld =4 AP
true or « S 3w Actiond 2 W 2 5 muscurinic R ) nicotinic R ¢ s+ postsynaptic receptor
OsS olie reuptake 4 r=s aa 2 cholined s Acetate s choline Jfalse Cholinesterase enzyme
<8 Ach
Hemicholinium blocks choline uptake ( in ACh synthesis) and
depletes ACh.
~) & scholine reuptake J & ' Hemicholinium s synthesisd s sha ¢ 55 (Sas a5 A 4l ) gl
Achdi Ul 5 Ach J) peiad A5 had

Storage of ACh
ACh is stored in small membrane-bound vesicles, which are concentrated in the terminals
of cholinergic neurons.
Vesamicol blocks active transport of ACh into synaptic vesicles.
alasy snerve impulse 4l L sl nerve terminal J' 4 small vesicles « ¢ 3% gah Lo 2y WSa
release
J @bk o= vesiclesd s> Achd J s i J Vesamicol J) s storage J s sha g il dy50 44l ) @l
=Sua vesiclesd | s> storage 4 b= W13 active transport
Release of ACh
Arrival of an action potential triggers Ca2+influx, which stimulates release of ACh by
exocytosis.
.Botulinum toxin s presynaptic R oS« : release J e S J &
¢J gl ¢ 4SO dage postsynaptic R Ue (8 4dl <o jmi Ly iy
releasedb sSaiy s nerve terminaldle 325> o presynaptic R &



2e¥ Ach relase Jb | saSaty agdl 2nh Jsa s muscurinic R ) nicotinic R ¢S5 (See
parasympathetic homogenous autoreceptors
alfa 2 adrenergic heterogeneous presynaptic autoreceptors ¢ s (Sae 43 2l G
heterogeneous s homogenous sgewis bl ¢l &
4wy cholinergic s=_» presynaptic R 4le s cholinergic s presynaptic neuron J' g\ !
homogeneous R
4wuiy adrenergic 4c s presynaptic R 4le 5 cholinergic s presynaptic neuron J oS o Wl
heterogeneous R
Control of ACh release by presynaptic receptors:
1. M2—inhibitory (dominant receptor ).
J s %8 ¢ ) caclirelease Jlinhibition Jexs M2 receptor Ju ks ) 13 Achdl release e W 2x
feedback inhibition
2. Alfa 2— inhibitory.
3. Nn— facilitatory.
botulinum toxin inhibits ACh release
e |tis exotoxin produced by Clostridium botulinum — ‘botulism’(a type of food
poisoning). —long-lasting loss of cholinergic transmission
pyan 0 45 glall Slilaall Ll s yedl food poisoning s# s botulism 4wl a e Jexs clostridiumd LosS
aly gl 3 pdl Ach Jal ciay J2a long-lasting loss of cholinergic transmission Jex toxin J1 2l <Ly o<l
J sgangliad & & sNMJ J A ¢ g 4 sl (5 51 e Ach release J gie 48 @ik e
s postganglionic sympathetic fiber to sweat glands s postganglionic parasympathetic fiber
Adrenal medulla J' s preganglionic fiber Js
S sla S 8 Ach released glbais Aagis (al jel Jaay UL

e Local injection of botulinum toxin-A (BOTOX) used in:
Glled 8 W sraniy ) S5 Lgand (in by sa do shiny 5o sa a1 ol Stoxind) da iU e | saliiad Ja
oS W ol 5 opladll (85 ) sedia 5 (Felilad g dlllaa o Jadlas o) s b o 55 da) s s Jaeail
- facial wrinkles - 4a 5l & xelad Jaxid gpasm led ypas 4a sl Cliac Gl 208 aw a3 )
,Ach )i somatic fibers Ll= s nicotinic receptors wle skeletal muscles (4 4> 5l &lac
Las spasm s Jal s contraction Jex I Ach release L) <) 4aiii spasm b dliaall 43 Lo
leba s 43 (e Achd) aiad 43 53,k oo relaxation Lellexs

1. Spastic conditions due to over activity of cholinergic nerves,
<iue Ach release 25> 5 4aiii spasm Led ¢ S diasll i o Y
SPASTIC paralysis J»=: UMNL J 4~ 55
e.g. spastic cerebral palsy
brain e s GasY) addic alid | gal 6 Laa g @sphyXia sl ra 4 dagis JLlY) die &all ) saa (12
J GGV Qg Y g iy ¥ Jdall s bls UMNL ey 58 mall (65 WSl s (al 2Y) 5 atrophy
Respiratory ms
, sSpasmaodic torticollis :
LSom ol sl dpming 8458 (585 g el | sed G ety Ll aal ) (5 ) )l COlasy spasm edie aal
dan 5

2. Beauty treatment: w3l ==l removal of age-related facial wrinkles.

- its incorrect injection or overdose — Adverse Effects :
ptosis dropping & paralysis in the eyelid , diplopia: double vision , facial swelling, dry
mouth, dysphagia &) & 4 s0a | dysarthria &=l 5 SISI 8 4 2ac muscular weakness & even
respiratory paralysis



- Botulinum toxin (Botox) is a neurotoxic protein produced by the bacterium Clostridium
botulinum and related species.[1] It prevents the release of the neurotransmitter
acetylcholine from axon endings at the NMJ and thus causes flaccid paralysis.

Cldeal) g Gl A3 g e
Ao dliac dlocal 5B de o aadiiun | Ale de jaoliphac) ol (anill (a8 gy
Ao uelad B 5 COlasll A gpasm Laie Ul 2Okl

Pharmacologic manipulation of the cholinergic system
Q=

Muscarinic

Receptor

Choline

N Acety icholinesterase

Acetyl CoA [
e A cetylcholine
Choline |\ >,

Choline Acsetate

Nicotinic

Receptor
Choline

Pres ynaptic neuron

Postsynaptic target

g el daSs Glie ( baaka i W) 53883 0 5 pualadl) (g il 5 gl (S Cale U g s s )s‘"
Termination of Acetylcholine
e Action of ACh is terminated by rapid hydrolysis by choline esterase.
AchE 4« Ach hydrolysis Jex: ) W CAT 4au Ach synthesis dexs ) a3V oSI0 1504
e Hydrolysis by choline esterase enzyme through 3 steps:
1. Binding: The acetyl (ester) group of ACh binds to the esteratic site of the enzyme by a
covalent bond
- The N+(cationic) head binds to the anionic site by a weaker ionic bond.
2. Cleavage: choline is cleaved leaving the acetylated enzyme.
3. Hydrolysis: hydration of acetylated enzyme releases acetate & the free enzyme.
.anionic site 4« S8 5 esteratic site 4aul 2 5 (pilSa s2ie AchEJ
static covalent bond <« Acetyl group of Achd) 44 clua 4aul (1« esteratic J
4 e dindiodie Sy Quaternary ammonium s J choline Jb by 4l 4sisl iy gnionic site J)
ionic bond <« binding a¢iy sua
reuptake 4l pay 5. sl a3l ) 43¥ choline Jl cleavage & v &) J
0S8 hydrolysis 4 sas (nax s Acetylated enzyme < Acetyl group Ju <hibé o y3¥) be Jay
free AchE s acetate

Cationic head

4™ N7 of choline

1. Binding

Ester group

Esteratic site Anionic site

Il. Cleavage .

Acetylated Enz + Choline
I1l. Hydrolysis ‘) \

Acetate Free Enzyme

10



Types of cholinesterase enzymes

True Cholinesterase
(acetylcholinesterase = AChE)
AchE

Pseudo Cholinesterase
(butyrylcholinesterase =
ButyryIChE)

Hydrolysis

Hydrolysis: (Specific to Ach.)
ACh: very fast
Methacholine: slower than ACh

de yu Achd S

methyl 4le Cilias g Achd) 4xda ) 50
weak 4l s Achd i« kb o S group
methacholine 4« = nicotinic action

Hydrolysis:(nonspecific to ACh.)
- ACh: slow
- Methacholine: Not
+ hydrolyzes other esters as
succinylcholine.
Non specific to Ach
s Metabolism daxy (lie adla Wy
ester group & J @l JSThydrolysis
true J s g he ow Achd S
local . choline ester molecules
JSYU 2 5a 5e 5 anesthetic
methacholine J' A= s L

Present at

terminal cholinergic fibers Js 2
J# blsa ) oSl gray matter of
brain in CNS, RBC?

Ach e I oS (83 e s

PLASMA .liver 41 < Sy intestine,
white matter

Essential for live

Not essential for live

* Pseudo Cholinesterase deficiency =
succinylcholine apnea.
o dziiay ASD ) casa ga se driian ) Gl 058y (Sae
A geadind g dalee Jae 13 e b rs L Abnormal
Al juas oauhll (a3l 28 succinylcholine
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