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Purpose

Analgesia
Amnesia
Loss of consciousness
Skeletal muscle relaxation



Ideal Anesthetic

Rapid induction
Rapid pleasant emergence
Safe - high therapeutic index
Nonflammable
Easy to administer
Permit adequate oxygenation



Patient factors in selection of anesthesia

Status of organ systems
Liver and kidney
Respiratory system
Cardiovascular system
Nervous system
Pregnancy

Concomitant use of drugs
Multiple adjunct agents
Concomitant use of additional nonanesthetic drugs



Principals of Anesthesia

Seldom use one drug alone
Generally a combination of agents is used 
in balanced anesthesia
One for induction and another for steady 
state anesthesia

Intravenous and gas
Nitrous oxide (N2O) and another gas



Abuse Potential

N2O
This drug has been used recreationally and has 
the potential for abuse



Steps for anesthesia

Induction
Maintenance
Recovery



Depth of anesthesia
Stage I: Analgesia

Loss of pain sensation
Stage II: Excitement

The patient experiences delirium and violent combative behavior
To avoid this stage of anesthesia, a short-acting barbiturate, such as 
thiopental, is given IV before inhalation anesthesia is administered 

Stage III: Surgical anesthesia
Regular respiration and relaxation of the skeletal muscle occur in this 
stage

Stage IV: Medullary paralysis
Severe depression of the respiratory and vasomotor centers occur
during this stage
Death can rapidly ensue unless measures are taken to maintain 
circulation and respiration



Stages of anesthesia



Enhance
GABA

Types of General Anesthetics
Inhalational

Halothane
Enflurane
Isoflurane
Desflurane
Sevoflurane
Nitrous oxide

Intravenous
Thiopental

barbiturate
Etomidate
Propofol
Midazolam

benzodiazepine
Ketamine

glutamate 
channel 
antagonist

Fentanyl
Opioid agonist



Inhalation 
Anesthetics



Inhaled Anesthetics

Katzung 8th Edition



Halothane
Halothane is a potent anesthetic, it is a 
relatively weak analgesic
Usually coadministered with nitrous 
oxide, opioids, or local anesthetics
Halothane relaxes both skeletal and 
uterine muscle, and can be used in 
obstetrics when uterine relaxation is 
indicated



Halothane - continued
Halothane is oxidatively metabolized in the 
body to tissue-toxic hydrocarbons (for 
example, trifluroethanol) and bromide ion.
Toxic signs

Fever, anorexia, nausea, and vomiting
Hepatic necrosis (1 in 10,000)

Not hepatotoxic in pediatric patients and 
combined with its pleasant odor, this makes it 
suitable in children or inhalation induction



Side effects of halothane

Cardiac effects
Cardiac arrhythmias
Concentration-dependent hypotension

Given vasoconstrictor such as phenylephrine
Malignant hyperthermia

Unknown reason
Dantrolene is given as the anesthetic mixture is 
withdrawn

Patient must be carefully monitored and 
supported for respiratory, circulation, and renal 
problems



Isoflurane
Widely used in the U.S.A.
It is a very stable molecule that 
undergoes little metabolism.
Isoflurane does not induce cardiac 
arrhythmias and does not sensitize the 
heart to the action of catecholamines.



Isoflurane - continued
It produces concentration-dependent 
hypotension due to peripheral 
vasodilatation.
It will increase coronary blood flow and 
oxygen consumption by the myocardium. 
This makes it beneficial in patients with 
ischemic heart disease.



Nitrous oxide

Nitrous oxide is a potent analgesic but a weak 
general anesthetic.
30% in combination with oxygen for analgesia, 
particularly in dental surgery
It is poorly soluble in blood and other tissues, 
allowing it to move very rapidly in and out of the 
body.
It is probably the safest of these anesthetics.



Potency of inhalation anesthetics

Defined quantitatively as the median 
(minimum) alveolar concentration (MAC)
ED50 of the anesthetic
MAC is expressed as the percentage of 
gas in a mixture required to achieve the 
effect

The inverse of MAC is an index of potency of 
the anesthetic



From Lippincott’s 3rd edition



Changes in the alveolar blood concentrations of some inhalation 
anesthetics over time. N2O= nitrous oxide

From Lippincott’s 3rd edition



Intravenous 
Anesthetics



Enhance
GABA

Types of General Anesthetics
Inhalational

Halothane
Enflurane
Isoflurane
Desflurane
Sevoflurane
Nitrous oxide

Intravenous
Thiopental

barbiturate
Etomidate
Propofol
Midazolam

benzodiazepine
Ketamine

glutamate 
channel 
antagonist

Fentanyl
Opioid agonist



Barbiturates
Thiopental, Methohexital

Enhance the activation of GABA receptors
Rapid onset of sedation
I.V. administration can quickly enter the 
CNS and depress function often in less than 
one minute
Rapid recovery due to redistribution of the 
drug to other body tissue including skeletal 
muscle and ultimately adipose tissue



Barbiturates – clinical uses
Primary use as an induction agent
Anesthesia may be adequate for short 
procedures
Can be used to decrease intracranial 
pressure

Decrease perfusion but also decrease 
oxygen requirements of CNS



Benzodiazepines
Diazepam, chlordiazepoxide

Enhance the activation of GABA receptors
Slower onset of action than thiopental
Not able to provide complete anesthesia
High incidence of anterograde amnesia (階
段前記憶缺失)- you won’t remember or 
what happened during surgery, but you will 
remember your name after surgery 
Minimal depression of respiration or 
cardiovascular function



Benzodiazepines - continued
Midazolam more water soluble than other 
benzodiazepines (e.g., diazepam)

Steep dose-response curve
Shorter half-life
Little irritation on injection

Flumazenil - antagonist to reverse the effects 
of benzodiazepines - short duration of action



Benzodiazepines - clinical uses
Preoperative medication (oral route preferred 
due to pain and unpredictable absorption 
associated with IM injection)
Intravenous sedation
Induction of anesthesia
Anticonvulsant
Treatment of delirium tremens (震顫性譫妄)

Centrally mediated skeletal muscle relaxation



Ketamine - properties
Ketamine blocks NMDA receptor/channels in 
a manner similar to phencyclidine (PCP)
Rapidly causes loss of consciousness after IV 
injection
Causes analgesia
Maintenance of pharyngeal and laryngeal 
reflexes
Does not depress respiration
Bronchial relaxation
High therapeutic index (ratio of LD50 to ED50) 
(in other words its safe)



Ketamine - medical uses
Analgesia

Birth, vaginal delivery
changing of bandages in burn patients

Induction of Anesthesia
Not used much in U.S.A. in comparison 
with other agents in adults



Ketamine - side effects
Increased intracranial pressure
Sympathetic Nervous System stimulation

increased systemic & pulmonary pressure
increased heart rate
increased cardiac output

Salivary and tracheobronchial secretions
Nystagmus
Delirium on emergence from anesthesia

prevented by treatment with benzodiazepines
occurs in 5-30% of patients



Therapeutic disadvantages and advantages of 
some anesthetic agents

From Lippincott’s 3rd edition



Local Anesthetics



Stoelting, Pharmacology and 
Phsyiology in Anesthetic Practice 1995

Groups not present
in benzocaine



Classes: Esters and Amides
Esters are metabolized by pseudocholinesterase
in the plasma

Cocaine is significantly metabolized in the liver to 
metabolites that are detectable for several days (the 
basis for drug testing)

Amides are metabolized primarily in the liver by 
CYP450 enzymes

Liver dysfunction can prolong the lifetime of the local 
anesthetics
Drug interactions can occur at CYP450 enzymes with 
other anesthetic agents, such as midazolam and 
alfentanil
The amides are widely distributed in the body after 
injection



Action of local anesthetics

Local anesthetics are generally applied locally, 
and block nerve conduction of sensory impulses 
from the periphery to the CNS
Local anesthetics block pain signals by inhibiting 
voltage-gated sodium channels and thus action 
potentials in nerves
Effects on other channels (cardiac sodium 
channels, potassium channels, etc) but the 
primary action in local anesthesia is to block 
voltage-gated sodium channels



From www.agwabuzz.com



Effects of cocaine

1. In the peripheral nervous system, cocaine inhibits voltage-
gated sodium channels, blocking initiation and conduction of 
action potentials
2. Local anesthetics From CNSforum.com



Toxicity of local anesthetics
CNS toxicity

High doses can cause convulsions
Treatment-hyperventilation, anticonvulsant (thiopental, 
diazepam), succinylcholine to moderate skeletal 
muscle contractions

Allergic reactions may occur to ester local 
anesthetics - metabolite p-aminobenzoic acid
apparently responsible

Amides do not produce this metabolite
There are several reports in the literature suggesting 
that esters do not produce allergic reactions



Toxins
Many natural toxins that are very specific in altering 
sodium channel function

Channel block-tetrodotoxin, saxitoxin - puffer fish 
(fugu), red tide (dinoflagellate) 

Very specific-bind to the external mouth of the 
sodium channel blocking it

Prolongation of channel opening
Various mechanisms-cause repetitive firing

Pyrethroids, DDT, venoms (batrachotoxin, 
scorpion toxins, etc)



The End


