12/1/2010

0ees S ouisS gigd o

axs )b

. o C balanced )ouis Joleio isgp o =
S99, B og S e (anesthesia

s :.}-:’O!s .'.~“>

e 2 WSS9 n SO0E 0SS Jhgd ot Elgil G pmmeadds
......... 9 =1y 95 3lo )0 09 (RS s

1Mo o VI
A [Chadid e "\49-‘“"50 . w9 &

local anesthetics + 51,45 guilows > ]
7 o (inhaled) Bliciu! @b sais Ghstes %

opioids + 1V s jbsg 5>

R SRR [ l.$°"))" LSLb ouss L}“M @
PSHR s >l

Inahaled anseth b asls! e Thiopental

(inhaled) slicw! gl oaiss Sbgean o G oS Shgta
SLiciw] old ouisS | & + Prpofol
« o= e S <> B_ZDs : Midazolam, & Ketamine
+ Nitrous Oxide Diazepam e
. bi hi | «» Miscel :
< Halotane , enflorane , Isoflurane , * ?ﬁ‘erﬂ:g:]reitii;t lopenta Droperidol,Etomi
Desflurane , methoxyflurane o ! date,Dexmedetom
thiamylal idine
Sevoflurane o
+» Opioids :
+» Olders: morphine,fentanyl,sufen
tanyl,alfentanyl,remfent
» Ether, cycloprpane, chloroform any)ll Y




12/1/2010

Commonly Inhaled Anesthetics :
y Common Intravenous Anesthetics
Blood Gas Coefficient: solubility in blood
MAC: minimum alveolar concentration (low MAC means high potenc: P .
( ghp v) Propofol (Diprivan® ) Ketamine (Ketalar® ) pethohexital (Brevital®)
Sevoflurane (Ultane ®) Etomidate
Nitrous Oxide Enflurane (Ethrane ®) . . .
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Desflurane (Suprane® —analgesic properties (non Binds to GABA:
(Sup ) Isoflurane (Forane®) Halothane barbiturate). New class of ,e'c"e;w: :
hypnotic sedativies:
F e . ! diisopropylphenols Barbiturate binding to
L AL W W F * ~Binds GABAa receptor. GABAa receptors
= o v Ll ¥ \’ \ B ~Concurrent use of Flurazepam
4 Ny increases Propofol affinity to its
target receptor. Needs emulsion
mixture.
Note:opiates and muscle relaxants are commonly used with the anesthetic chosen. Note:opiates and muscle relaxants are commonly used with the anesthetic chosen.
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Glycine Gated Channels

* ligand gated chlorine ion channel
—very similar to GABA, Receptor
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‘ GABA, Receptor

*  Whatisit?
- Aligand gated chlorine channel
— GABA:s the ligand that stimulates the GABA,

Receptor.
— GABA, stands for y-Aminobutyric acid type A.

« How does it help in anesthesia? o ] - - -
_ Makes it more difficult to simulate the neuron o~  Important in the spinal cord and brain
— Causes IPSP (inhibitory postsynaptic potential) oo P4 ool
« Makes interior of the cell more negative \ / Ste m

(hyperpolarized)

* Increased anesthesia causes increased
affinity of glycine to the ligand gated
channel

«  Allosteric Agonists for this receptor
- Barbituates
— Benzodiazepines
- Kavalactones
— Alarge variety of drugs target this receptor

Where does the anesthesia bind?
Between the alpha and beta subunits ‘
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NMDA Receptor

* Anesthesia inhibits it
* It normally depolarizes the cell

— A net positive charge goes into
the cell
— Ca2+ and Na+ enter cell (net
increase of +2)
* Drugs involved
*Xenon NMDA stands for N-
) methyl-D-aspartate
*Ketamine Y P

*Nitrous Oxide
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“*Neurons in substantia gelatinosa
“*Inhibitory block
+*R.A.S
«»Vasomotor &Respiratory

centers block
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Inhaled Anesthetics

s Solubility
s+Concentration
*PV

+P.B.F

<*Gradient

R CS JOWNAE
+*Blood/Gas partition coeficient

ssPartial pressure

*N,O , Desflurane,Sevoflurane
H b/gp.c

s Methoxiflurane, 1T b/g p.c

Partition Coefficients

Agent Blood/ Brain/ Muscle/  Fat/ Qil/

Gas Gas Blood Blood Gas
N,O 0.47 11 1.2 2.3 1.40
Halothane 2.4 19 35 60 224
Enflurane 1.8 13 1.7 36 98.5
Isoflurane 1.4 1.6 4.0 45 90.8
Desflurane 0.45 13 2.0 27.2 18.7

Sevofluran  0.65 1.7 3.1 475 53.4
e

Inhaled Agents: Blood/igas Partition
Coefficient (Solubility)

Desflurane 0.42 (Fast onset)
Nitrous Oxide 0.47 (Fast onset)
Sevoflurane  0.69 (Medium - Fast)
Isoflurane 1.43 (Medium)
Ethrane 19 (Medium)
Halothane 2.4 (Slow)
Penthrane 13.0 (\Very slow)
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< TConcentration — T rate of anesthesia
S —— N,O
S Eff —— enflurane,isofllu , Halotane

<*Halatane 3-4% initial ,then 1-2% for
continous
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#tpv  — Trate of anesthsia
«» Eff b/g p.c

<At N,O

“+Eff halotane

»Opiod —— lrate
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wtp.bf — 1t c.0.p —— blood capacity
Eff halotane =~ — lrate
At N,O , desflurane

sl p.b.f —— trate of anesthesia

ssArteriovenous concentration gradient

Metabolism Of Volatile Anesthetics

Methoxyflurane > Halothane > Sevoflurane >
Enflurane > Isoflurane > Desflurane

Desflurane almost totally inert to metabolism
Metabolism

Cytochrome P450 enzymes in liver

Oxidize anesthetics
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MAC

MAC! ——, potency 1
MAC 1t —— potency {

1MAC 50%
1.1 MAC 95%
0.5-1.5 MAC in surgery

:MAC 5 g0 Jolge
394 o0 MAC ials el a5 Opioids . sedation « gy
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Factors That Increase MAC

» Term infant to 6months of age
» Hyperthermia
* Hypernatremia

* CNS excitation with cocaine & MAO
inhibitors

Factors That Decrease MAC

* Hypothermia * Alpha-2 agonists

« Prematurity (Clonidine)

« Increasing age * Pregnancy

« CNS * Hypercalcemia
depressants « Hyponatremia

« Acute ethanol « Acute alcohol
intoxication intoxication
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IG.FR, TRV.R = | Renal flow
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1H.B.F 15-45% , hepatotoxicity
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Uterine muscle relaxation
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% Hepatotoxicity
¢ Nephrotoxicity

% Malignant Hypertermia

Slicciw! gbd susss wed o b o0 Corouw
s*Mutagenicity =vinyl moiety

»Fluroxene

»Divinyl ether
s»Carcinogenicity
“+Eff, on Reproduction

% Hematotoxicity =N,0 = lact of
methionine synthase = megaloblastic Anemia

Properties and Effects of Inhalable Anesthetics

S s owiS gt

Ultra short acting barbs
s Thiopental
ssThiamylal

*Methohexital

Agent Type MAC Rate of Muscle C.V. Toxicity
Ostwald | Induct. Relax. Effects Liver &
Coeff. | Emerg. Kidney
Nitrous Gaseous >100 Rapid None Depresses None
Oxide 0.47 Can also
stimulate via
sympathetic
activation
Halothane Volatile 0.8 Slow Mod. Depresses Liver
23 IBP,CO
Arrhythmias
Sensitizes to
CATs
Enflurane Volatile 17 Medium V. good Depresses Kidney?
19 4 BP,CO
Isoflurane Volatile 14 Medium Mod. 1BP None
14 Tachycardia
Desflurane Volatile 6.0 Rapid Good Depresses None
0.42 BP
Tachycardia
Sevoflurane | Volatile 1.90 0.65 Rapid Mod. none Kidney??
1.V. or Fixed Anesthetics:

o T

Barbiturate

Rapid and pleasant

induction

No analgesia, "

. . ll Be00d

in fact hyperalgesia o it B

Profound decrease in respiration at anesthetic & &}
doses

Difficult to control level of anesthesia

Redistributes to other tissues, can accumulate
in adipose

Often used with Nitrous oxide




«*amnesia , hypnosis

opioid
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Opioid analgesics anesthesia
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Opioid analgesics anesthesia
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(cont)Opioid analgesics anesthesia
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(cont)Opioid analgesics anesthesia
Fentanyl Droperidol
0.05mg/mi + 25m/mi €= |nnovar
anesthesia 2
910 j9ymSs w w YO+ 4o INNovar ;1 0.1ml/kg
WS B-Ve (P58 50 539 9 e
Jlow Cardg gt pas
TEHY sy
| & >
G0 At bl 1y 0 OS5 &>
P @ 3 am B Y-F 5l e
Slgs >
endotracheal tube g ¢ygumwdiciy 10 : uiss adad »

(cont)Opioid analgesics anesthesia
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(cont)Opioid analgesics anesthesia
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Arylcycloalkylamines
IM :l— Ketamine Phencyclidine
v
Sedation.
Catalepsy- __  Dissociative
St Anesthesia
amnesia:
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0.2-0.3 mg/kg 390 & b3
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Ketamine
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(cont) Propofol
31399
2mg/kg 5395 L IV &5k 51+
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