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I. NO

A. Low solubility

B. Fast induction

II. Halothane

A. High solubility

B. Slow induction

III. High lipid solubility = high potency = low MAC

IV. Mix NO with others because incomplete

A. NO

1. Muscle relaxant:  poor

2. Analgesia:  good

3. Induction:  fast

B. Halothane

1. Muscle relaxant:  modest

2. Analgesia:  poor

3. Induction:  slow

V. NO

A. Can be used, with oxygen, as a carrier gas for halothane

B. Has poor analgesic properties:  false, its good

C. Forms a vapour which is explosive:  diethyl ether, cyclopropane gases using at home are explosive, while NO is not explosive or flammable

D. Sensitizes the heart to the actions of catecholamines:  no, but other hydrogenated hydrocarbons do

E. Is an effective agent for inducing anestesia:  yes when you are not using thiopental, but thiopental is a standard you use it

VI. Halothane has characteristics that include

A. High lipid solubility

B. Ability to cause respiratory depression with increased anesthetic depth

C. Possible hepatotoxicity

D. Ability to increase CO2:  all halogenated hydrocarbons depress respiration and increase CO2 except ether which is an irritant, will irritate the lung and will respirate and will have low CO2

VII. Ketamine

A. Agent that does not decrease respiration, but increases respiration and blood pressure and heart rate

B. In cats

C. Dissociative anesthesia

VIII. LOCAL ANESTHETICS

IX. Amides

A. Lignocaine

B. Prilocaine

C. Lidocaine

D. Bupivacaine

X. Ester

A. Cocaine

B. Benzocaine

C. Amethocaine

D. Procaine

XI. Use

A. Little tumor in the hand

B. Nerve block to remove pain in the leg

C. Inject under the skin, under the tumor

D. In the eye:  cocaine, you drop the eye, put few drops of cocaine, you paralyze the eye to do surgery

E. Endoscope:  lidocaine

XII. MOA


A. –70 is resting membrane potential in nerve

B. Normal action potential will do an increase the influx of sodium intracellular and as we get an action potential, is block the fast influx of sodium into the nerve to block the action potential, to block the propagation to block the pain

C. At resting membrane potential you have the channel closed, so have the lowest affinity for the local anesthetic

D. When they are opened, as soon as you put an action potential you have a rush of sodium inside, you produce action potential with depolarization, so the highest affinity of the channel is when they open as soon as you have the stimulus, you open these channels fully, the local anesthetic goes inside the channel and then close them right away, most effective at the beginning of the depolarization, then the channel has to rest in inactivating stage, but less than the open channel

E. They go into activation, inactivation, which is cycle of depolarization, we reach the threshold, the local anesthetic, just do the opposite, goes into these sodium channel, block propagation, and block the pain, one thing you have to know about local anesthetic, when you are going to use these, they are going to associate and dissociate, to ionize and deionize, protonated and unprotonated, polar and unpolar

F. Ionized portion, when it is ionized it cannot enter the membrane, the portion important to produce anesthetic blockade is portion unionized has to enter, wait a minute, inside the channel, inside here, you need the portion ionized to block the action potential

G. The portion from the inside of the cell is the portion that is polarized, the portion that we need from the surface to enter the membrane, its lipid soluble, ionized is polar and cannot enter, and now inside the cell we need the portion that is ionized

H. Know ph/pka equation Henderson hasselbach, most are weak bases, when you put them on the skin they are ionized and unionized depend on the ph of the skin or the tissue, if pH is 7.4, because they are mostly a weak bases, they are going to have a major portion ionized, pk of 8.4 and ph of skin is 7.4 most likely the biggest portion is ionized, is it good, its not going to enter, we need a portion that is unionized to enter, the dentist hits you with injection but still you feel it, yes, your teeth is infected, the gingival, so when he gives you the normal dose its not going to work because the acidity is high in the gingival, so must increase the dose to get more unionized portion, so when you go to the doctor, he’s going to increase the dose of the local anesthetic to get it into this form to penetrate, unionized form to get it in, will have much to block the channel, so infected teeth, must increase the dose of the anesthetic, increase dose because infection, inflammation, bacteria, cause too much acidity, cause too much of ionized on gingival not penetrate to block the nerve, increase concentration to get it in

XIII. Use state frequency dependent phenomena:  the faster the nerve fires, the faster is the opening and closing of the channels, sooner will block, will have high affinity for these channels so block, good example is pain nerve fibers, they fire quicker and quicker, you want to block them, fire with high frequency, have opening of channel much faster, that’s true in myocardium, the faster hear will beat, the better the local anesthetic, a antiarrhythmic will block the arrhythmia

XIV. Definition:  loss of sensation in localized part

XV. Desirable characteristics

A. Fast onset of action

B. Brief and reversible blockade

C. Effective on all parts of NS

D. Low degree of systemic toxicity

E. Soluble in water and stable in solution

XVI. Cross sensitivity

A. Allergy from same chemical class

B. When you two esters

C. More in esters than amides

D. Esters mostly metabolized in plasma by cholinesterase, little bit in the liver (pseudocholinesterase is same thing) if have deficiency of pseudocholinesterase will have prolonged duration action of the anesthetic, might have systemic toxicity

E. Amides:  liver microsomal enzymes (hepatic disease)

XVII. MOA

A. Block influx of Na (block depolarization)

B. Block efflux of K (block repolarization)

C. Block site of Ca in Na conductance channels (keep it open), if displace them they will close or collapse

D. Postulated:  specific receptor exists near Na channel bind cationic form of drug

E. Note:  analgesia for pain, anesthetic do reduce pain, not anti pain, they’re anesthetics

F. Apply more local anesthetic for larger nerve

G. Increases the firing threshold

H. Slow impulse conduction

I. Decrease rte of rise of AP

J. Decrease amplitude of AP

K. Abolish AP propagation

XVIII. Differential sensitivity

A. With local anesthetics, get good differential anesthesia with low dose, substancia gelatinosa cells in spinal cord, that’s differential sensitivity for general anesthesia, its true also with local anesthetics

B. The smaller the fiber, the easier its blocked, so if a fiber you have, with someone picks you with a nail, or match to skin, will pull away as quick as possible, will pull away, feel pain right away, those are C fibers, very sensitive fibers, so the first fibers blocked are C > B > A gamma > A beta A alpha

C. Myelinated more readily blocked

D. Modality of sensation:  pain > temp > touch > propioception > motor

E. At high dose you lose the sensitivity and can’t tell which was selectively lost first

XIX. Factors that influence LA action

A. Lipid solubility

1. Rate of onset and duration correlated with lipid solubility

2. Increase lipid solubility will enhance systemic toxicity and increase potency

B. Hydrogen ion concentration

1. LA are weak bases, when put on the surface of the neuronal membrane, its going to dissociate to the ionized and unionized, this portion which is unionized its not going to penetrate the membrane, because they can’t go inside, the unionized is going in, so if you have infected teeth, you have 90% ionized, the dentist will say I have to do something, will increase the dose, doesn’t like that because must spend more money, you have bacteria you have putridification, causing acidity and more form unionized

XX. Conventional LA

A. Except benzocaine, all act the same way

B. The part that enters is the unionized, will enter and then dissociated to unionized and ionized, must block the sodium channel on the inside is the ionized part, the local anesthetic will block the receptors also by displacing the calcium from the channel causing the channel to collapse, its neither a weak acid or a weak base, it’s a local anesthetic, what it does is benzocaine can only enter membrane on the surface, but cannot enter the inside of the cell, so benzocaine doesn’t act on the inside, doesn’t use the ionized portion, they go inside of the membrane, and disrupt the mosaism of the membrane, to push them and close the sodium channel, important application in clinical medicine, can be used topically, because stays in the surface, will produce for you topical anesthetic, so has advantage over conventional, because doesn’t go inside, stays on the surface, so most likely to be used as a topical anesthetic

C. Biotoxin

1. Come from marine animals, fish

2. Tetradotoxin:  block sodium channel to test many other physiological phenomena, block sodium channel from the surface only

3. Saxitoxin

D. Aconitine, batrachotoxin, veratridine

1. Drink tea with leaves with aconitine get cardiac arrhythmia

2. Scorpion venom

3. Acts in the middle of the channel, not going to close the channel, going to open the channel farther for sodium, its opposite of others that block Na conductance, now here there’s too much Na coming in, there is too much depolarization, so get depolarization blockade, so you feel like hell at first when bit by scorpion, but then after a while, you feel better

XXI. Factors that determine how much and how fast response

A. Potency; Pka/ph tissue; Dose anesthetic

B. Site of injection; Type of neuron; Vascular supply

XXII. Pharmacokinetics

A. Absorption

1. Poor from GI, good from mucous m and I/O injection

2. Systemic absorption terminate local action:  pseudocholinesterase blocks the esters

3. Factors influencing plasma level

a. Site of injection:  intercostals > caudal > epidural > brachial > plexus > sciatic n (blood concentration goes up fast, because highly vascularized which is dangerous because can get local anesthetic into circulation

b. Total dose

c. Particular drug

B. Presence of vasoconstrictor

1. Most LA are mixed with vasoconstrictors, SANS agents, EPI, NE, phenylephrine, these are catecholamines, these aren’t halothane and halogenated hydrocarbon, most are mixed with vasoconstrictors, lidocaine plus epi; cocaine has intrinsic vasoconstriction and doesn’t need a sympathomimetic

2. Effects

a. Decrease rate of systemic absorption:  confine the local anesthetic in the space to decrease systemic toxicity

b. Increase local drug concentration to increase neuronal uptake

c. Increase duration of action

d. Alpha 2 like clonidine also can use epi, but more selective is alpha 2, will block the substance P, pain related substance, if block it will reduce the pain, produces analgesia

XXIII. Adverse effects

A. Should not be used in areas of toes, fingers, ear lobes, and penis (periphery region

B. May produce tissue necrosis

C. May produce system toxicity (epi)

XXIV. Distribution

A. Widely distributed including brain and crosses placenta

B. Distribution terminating local drug action

XXV. Metabolism

A. Butyrylcholinesterase= pseudocholinesterase = cholinesterase

B. Prilocaine (fast metabolism) and is converted to toluidine which will enhance the binding of hb to methemoglobinemia will have cianosis

C. Metabolism:  prilocaine > etidocaine > lidocaine > mepivocaine > bupivacaine (slowest metabolism)

XXVI. CNS

A. Toxic dose produce:  restlessness, tremor and eventually convulsion followed by CNS depression, resp depression and death

B. Lidocaine:  produce sedation at toxic dose

XXVII. CV system

A. Used as antiarrhythmics, but can still cause CV toxicity

B. Hypotension:  arteriolar vasodilatation is a result of

1. Direct effect:  decrease myocardial force contraction to decrease CO, to decrease renal flow, decrease urine

2. CNS depression (decrease CV and vasomotor output) can be managed by ephedrine or phenylephrine is a selective alpha 1

C. Arrhythmia

1. Decrease cardioexcitability and contractility

2. Decrease conduction rate

3. Increase refractory period

D. Cocaine

E. Muscle

1. Bind to Ca binding site to decrease Ca binding

2. Decrease function, smooth, cardiac, and skeletal muscles

3. Increase action of muscle relaxants used in anesthesia

F. Allergic reaction

1. Mostly associate with ester (procaine, tetracaine)

2. X hypersensitive same chemical class

3. Anaphylaxis reaction are rare

4. PABA is the metabolite causing the hypersensitivity (pregunta de examen)

XXVIII. Specific pharmacological properties of LA

A. Benzocaine:  insoluble as ointments

