Vasopressor/inotropes

Dopamine 0.5-2 pg-kg'-min-* - + - +4+ €0
5-10 pgkg"-min-! + +++ + ++ 11C0, 15VR
10-20 pg-kg'-min-' +++ ++ - ++ T15VR, 1CO
Norepinephrine 0.05-0.4 pg-kg™"-min"! e+ ++ + - T1SVR, 1CO
Epinephrine 0.01-0.5 pg-kg"-min" +H++ 4+ 4+ - 11CO, 115VR
Phenylephrine 0.1-10 pg-kg"-min"" +44 - - - TTSVR

Dobutamine

2.5-20 pgkg"-min-"

i+t

++

11CO, ISVR, |PVR

Isoproterencl

2.0-20 pg/min

++++

+++

T1C0, ISVR, JPVR
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Peripheral Nervous System

+ Brain and spinal cord
* Integrative control centre

+ Peripheral nerves (cranial and spinal)
+ Communication between CNS and body

L
Sensory (Afferent) Division

+ Composed of motor neurons
+ Conducts signals from CNS to effectors

+ Composed of sensory neurons
+ Conducts signals from receptors to CNS

PHENERK (CNS) ASNEREK (PNS)
- IRE VSR 44444 -y < TN
WA RIS S
l 1 ]
WARE RS WL ERE
SRR TR - EEW TR
PSBRBEHORRNE - ARG SRRSO RS L
b B

L

Autonomic Nervous System Somatic Nervous System

+ Controls involuntary responses | | ¢ Controls voluntary movement

Sympathetic Division Parasympathetic Division

* Mobilises body systems
* ‘Flight or fight responses

+ Conserves energy
+ ‘Rest and digest' responses

+ |}
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Anatomical Differences in Sympathetic
and Parasympathetic Divisions

Come from different regions of the CNS
+Sympathetic—from the thoracolumbar
region

*Parasympathetic—from the craniosacral
region

Differing locations of ganglia

*Sympathetic — close to spinal cord in a
chain

*Parasympathetic — close to target organs
Differing lengths of postganglionic fibers
*Sympathetic — Long

*Parasympathetic — Short

Postganglionic branching

*Sympathetic — lots, so that multiple organs
can be mobilized at once

*Parasympathetic — very little branching

Parasympathetic preganglonic fibers
Parasympathetic postganglionic fibers
Sympathetic preganglionic fibers
Sympathetic postganglionic fibers

ﬂ"-—-"zz o

~ —

Sympathetic trunk
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PR E TR L .. )T A PR A &L (adrenergic receptor), A2 7 F

ANS

tic  aadrenergicreceptor al, a2
€M g adrenergic receptor B1,PB2, B3
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.a, Cons:’ra.diono!mdal
B “deiary n(mscb nI:)naﬁon
tyrosine & rven)
dopa % [ a, 4 secretion
dopamine % [HJi%
_ B,  *heart rate
Supopor ’conducﬁqn velocity
m 4 contractility
'C; Middle
ZRRRRIT AN 3 e an lungs |,  Bronchoconstriction
5 o
8 o Lower
71 o oorvipa!
. / \‘o . TZ ~‘,,'.', ganglion | Spm o| ez Pancreas | o, mehn secretion
* T 2 gg:;;‘ - B, insulin secretion
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‘ Ca**1 ' cAMP | l CAMP 4 ' cAMP * = mesenteric
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[ Wik ZefgaiHNHIEFH OB B e /) 1 RE PSR ; ' Sphincter contraction
= Sympathetic Detrusor relaxation
®) Wagrer chain
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EESYEFIT IR

>R B (R AR B )
H#al~ BL~ B2EK A (al ~ 1~ B2 agonists)

ol AR ENERAR Rl AR R
al RAA-ZERE R
B S RERL
B2 Sk AR AR
PREHHEY a2 SatAl- 2 ddp bl
a2% 4 # (a2 agonists) :

al ~ Bl ~ B2 #5418 (al ~ Bl ~ P2 antagonists)

adrenergic drugs classification

| Adrenergic Agonists |
Direct-acting Mixed-acting Indirect-acting
12 ENEFEH
Selective Non-selective &% > NEF& = ik Releasing Uptake MAO/
Inhibitors*

a,-phenylephrine a4 ap-oxymetazoline ephedrine amphetamine  cocaine pargyline
a,-clonidine B, B,-isoproterenol (tq 0 By Boand tyramine entacapone¢
B-dobutamine a4 0, By Bo-epinephrine  releasing agent)
Bo-terbutaline a4 oy By-norepinephrine

1 ENEFEH

%V NEFH = 4L
Responses are not reduced by prior Response is reduced by Responses are abolished by prior

treatment with reserpine or guanethidine.
Response may be potentiated by cocaine,
reserpine and guanethidine.

prior treatment with

treatment with reserpine or

reserpine or guanethidine guanethidine
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l ADRENOCEPTORS '

Vasopressorfinotropes
Dopamine 0.5-2 pg-kg"-min-* - $CO
510 pg-kg'-min-! + +++ + ++ 11C0, 15VR
10-20 pg-kg"-min-’ i+ ++ - ++ T1SVR, 1CO
Naorepinephrine 0.05-0.4 pg-kg'-min~' ++++ ++ + - T15VR, 1CO
Epinephrine 0.01-0.5 pgkg'-min-' +H++ 4+t +ee - T11CO, 115VR
Phenylephrine 0.1-10 pg-kg"-min-" 4 - - - T1SVR
Vasopressin 0.02-0.04 UW/min Stimulates V, receptors in vascular smooth muscle T1SVR, —PVR
Inodilators
Dobutamine 2.5-20 pg-kg"-min-’ + e+t ++ - 11CO, |SVR, |PVR
Isoproterencl 2.0-20 pg/min - e+t - - 11C0, ISVR, |PVR
Milrinone 0.125-0.75 pg-kg~'-min-! PD-3 inhibitor 1CO, ISVR, |PVR
Enoximone 2-10 pg-kg"-min™’ PD-2 inhibitor 1CO, ISVR, |PVR
Levosimendan 0.05-0.2 pg-kg™"-min~' Myofilament Ca®* sensitizer, PD-3 inhibitor 1CO, |SVR, |PVR




l ADRENOCEPTORS '
Ql: 75y/o CADxlll CABG LVP: borderline EF:48% w , B |

Postop: HR:52 BP:78/40 Cl:1.5
A: Dopamine? Dobutamine? Isoproterenal

Postop: HR:70 BP:65/38 Cl:1.5
A: Dopamine? Dobutamine? Isoproterenal

Postop: HR:40 BP:90/43 Cl:1.5

A: Dopamine? Dobutamine? Isoproterenal
Dopamine 0.5-2 pg-kg'-min-! - + -
5-10 pgkg"-min”! + + +
Q2: 75Y/o abdominal pain x 4day R/O ischemic bowel :
Perioperative vital sign: HR:80 BP:65/40 10-20 pgrkg™-mmin o o N
SVV:10% Cl:2.2  SVRI:1200 Dobutamine 2.5-20 pgkgmin" + 4 +
A: Ephedrine? Phenylepherine? Norepinephrine? lsoproterencl 2.0-20 pg/min - et FH+

Q3:35Y/o TA radial fracture ORIF ASA|
Post-induction/before operation : HR:98 BP:78/58 Phenylephrine 0.1-10 pgrkgmin”

A: Ephedrine? Phenylepherine? Norepinephrine?
Norepinephrine 0.05-0.4 pg-kg"-min""' +H++ ++

+44 =
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Acetylcholine Acetylcholine

(b) Parasympathetic pathway

ANS ______|Receptor _________|Receptor Sub-type

Parasympathetic Nicotinic cholinergic Nn, Nm
nervous system  receptors

Muscarinic cholinergic M1, M2, M3, M4,
receptors M5

Parasympathetic Sympathetic

Eye ~  Eye

Brain stem

- /}Crama} / "

Sympathetlc, / e Sl

Salivary
glands

7 ganglla glands
Heart > Cervical—| | ol “ ng/
;-;7 || cl‘- D :u_"
Lungs > _—/ \\t ‘f :e’_"//’"/ Lungs
T, et 4 E*—\\‘ ——
A ~ Heart
v 'n..‘:"".__-—:?_'
JOR < “Stomach
>— Thoracic—| S t— |
Stomach s O < ‘ Pancreas
Pancreas>—
L,—
Lumbar —

k< Genitals




Somatic ACh
motor neuron
(myelinated) /@

Effector: skeletal muscle

(a) Somatic nervous system




Effector: skeletal muscle

(a) Somatic nervous system

, ’!ﬂ Mitochondria
‘ N @
N o\k D, L \
Acetylcholme L
oo o  Acetylcholine —-S YCN IéFP;I-.lC

f receptors

Mechanism of Action

Nondepolarizing NMBA Reversal

* Redistribution

* Administration of reversal agents

Neostigmine Sugammadex

« Binds with any NMBA at the NMJ Enupsullles rocuronium or

* Has a ceiling effect and theref: in in the blood stream
cannot reverse deep NMB * Rapidly reverses any level of NMB

Bloxiverz® P1 2015.
Bridion® PI 2015.
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Parasympathetic Atropine @60 {96
(acetylcholine) + BN
Q@

All ganglionic
o receptors in
N this block

are nicotinic

W

(and cholinergic)
Acetylcholine Acetylcholine Bradycardia oL
Bronchogonstlrctlgh CNS stimulation
A gchzase n GLW?'I'W Ganglionic stimulation
:l N%l adder constriction Release of adrenaline
/ \ — s Fal! n |.3P Rise in BP
S Salivation
Muscarinic NM junction Lacrimation
receptor (cholinergic)

(cholinergic)




Different Pathways & Receptors in the PNS

Parasympathetic SA/AV Node

—M- Gl Sm muscle
e‘ Bronchioles

Eye muscles

Mecamylamine

Sympathetic N,

; = Trimethaphan NorEpi Blnzd vessels
Cardiac tissue
. I ".I ‘." SA/AV node
—_ e] ﬂ'_,B Exocrine glands
Eye muscles

Mecamylamine

Trimethaphan
N P
hgm | _'E) ACh M
I | < Sweat
I " glands
| R — Tubocurarine
inylcholi
Motor Neuron cstirictot " gy N
9 \ Skeletal
. ‘.‘E' muscle
_ ACh ¢
% Neurotransmitter a,: Adrenergic '
|~ | Ganglionic Nicotini sy Skeletal le Nicotini
| | Ganglionic Nicotinic M: Muscarinic eletal Muscle Nicotinic

I | Receptors ( N;)

Receptors Receptors ( Ny, )



Either the sympathetic chain ganglia or
the collateral ganglia located in the viscera

|

Sympathetic
Division

Norepin

Nicotinic

Sympathetic exception receptor (N2)

(generalized sweat glands

Blood Vessel
Nicotinic
Sympathetic Division receptor (N2)
Adrenal Medula Ach
Parasympathetic [Terminal Ganglia] Muscarinic

Division

Nicotinic
receptor (N2)

Muscarini
receptor

gh- ' .
TN

Adrenergic
receptor

%
s

ephrine

Epinephrine

receptor

A1, A2,B1,B2,B3

M3

i

M1, M2, M3, Ma, Ms

—————————————————

| N Post :
—+{ ACh @+{ACh [, | ' Heart&
Parasympathetic | Vessels

(Voous)  Gangia
N Post ' :
ACh® £ NE ' Heart &
Sympathetic ' : Vessels
Ad [ PR,
Ganglia reneraie
®- Pre ﬁ.ChNI Post ¢ACh My Sweat Glands
Sympathetic h . & Vessels
- Cholinergic . '
Ganglia
Pre Post ' D 5 . Renal
b 4 Sympathetic T‘ 11, Vessels
- Dopaminergic L =] '
Ganglia
P
® re ACh EPl [B|00d] Heart &
Vessels
Spinal
Cord Adrenals

CNS = central nervous system; Pre = preganglionic; Post = postganglionic;

ACh = acetylcholine; N = nicotinic receptor; NE = norepinephrine; EPI = epinephrine;
D = dopamine; M, = muscarinic receptor; [} = f-adrenoceptor; o = a-adrenoceptor;
D, = dopaminergic receptor



