
Anesthetics



HISTORY:

Ether (1846) 

Chloroform (1847) 

Nitrous oxide (1868) 

Cyclopropane (1929) 

Thiopental (1935) 

Halothane (1956)
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Ether monument, Boston



Anesthesia phases: 

induction, modulation, recovery

Amnesia 
Loss of consciousness 
Analgesia
Muscle relaxation 
Reflex suppression 

Medications: 
1) Pre-anesthetic medication
2) General anesthetic 
3) Relaxing skeletal muscles



*



Drugs used as an adjunctive medication 

-Benzodiazepines, diazepam (anxiety), midazolam effect (amnesia) 

barbiturates (sedation) 

-Neuromuscular blockers (vecuronium, atracurium) and BZ Muscle 

relaxation 

-Antihistamines (allergic reactions); 

-Anti H2, ranitidine (gastric acidity, reflux) 

-Alpha 2 agonists (sedation, hypotension) (clonidine or 

dexmedetomidine) 

-Antiemetics, ondansetron (prevent aspiration of stomach contents) 

-Opiates, fentanyl (analgesia) 

-Anticholinergics, scopolamine (preventing secretion respiratory tract)



Vecuronium, atracurium

Succinylcholine

Muscle relaxation



Stiramento 

Contrazione

Myorelaxant effects of BZ and GABA agonists



Anesthesia effects 

Hemodynamic pressure decrease, vasodilation, 
myocardial depression, sympathetic tone reduction, 
baroreceptor tone attenuation (nitrous oxide)

Hypothermia environmental temperature, exposure 
cavities, cold fluids, thermoregulation, metabolism, 
vasodilation / vasoconstriction

Respiratory reduction respirators: ventilation, esophageal 
sphincter (etc. nitrous oxide and ketamine)

Nausea-Vomiting CTZ (front 5-HT3, front D2)



General Anesthetics



Inhalation anesthetics



Principal inhalation 

anesthetics



Release of the 

neurotransmitter and channel

ligand / regulated membrane 

modulated by anesthetics

Ca2+

N2O (inhalation)
TREK

Halothane



Side Effects 

Kidney and Liver (fluoride, bromide metabolic products) 

Respiratory system (asthma, depression newborn breathing) 

Pregnancy (no diazepam) 

Cardiovascular system (hypotension, reduced perfusion 

pressure and ischemic damage) 

Nervous system (epilepsy, malignant hyperthermia)



 minimum alveolar concentration

 blood / gas distribution coefficient

 oil / gas distribution coefficient

 soft tissue / fat distribution

Factors that determine the anesthetic drug’s 
properties (potency)



ANESTHETIC POTENCY = MAC

potent anesthetic: halothane

less potent anesthetic: nitrous oxide (protossido di azoto)

Equilibrium = partial gas pressure is equal between blood and gas

Minimum alveolar concentration (MAC)



Minimum alveolar concentrations (MAC)
of inhalation anesthetics



MAC of some inhalation general anesthetics



Blood / gas partition coefficient

Oil / gas distribution coefficient



Pharmacokinetic  properties

Not very soluble in the 
Blood + fast balance 
blood 50 / gas 100

Very soluble in blood
- fast balance 
blood 200 / gas 100

Low blood-gas partition coefficient =
Rapid induction and recovery

High blood-gas partition coefficient =
Slow induction and recovery



Blood / gas partition coefficients of some
inhalation anesthetics (induction and recovery)

blood 23 / gas 10

blood 47 / gas 100



Temporal modifications of alveolar concentration
of some inhalation anesthetics

If slightly soluble, a certain partial pressure is reached with a lower absorption of the drug



Correlation between the anesthetic potential (MAC)
and the oil / gas partition coefficient

oil 300 / gas 1 (high) 

oil 2 / gas 1 (low)

MAC inversely

proportional to the potency



- Brain, heart, liver, kidney, endocrine glands: 

rapid stationary state 

- Skeletal muscles: 

slow steady state 

- Adipose tissue: 

large storage capacity 

- Bones, ligaments, cartilage: 

low storage capacity

Distribution of anesthetics in body areas



Factors that influence the speed of
equilibrium in the body

Partition coefficient olio/gas

Cervello



Risks and side 
effects



Etere

Alotano

Protossido

azoto

Enfluorano

Isofluorano

Desfluorano

Sevofluorano



Portion of general inhalation anesthetics that are 
biotransformed in the liver



Intravenous anesthetics



Principal 

Intravenous anesthetics

Cerebral metabolism (O2) 

(cerebral ischemia)

Respiratory System

Cerebral metabolism 

(cerebral ischemia)

Cerebral blood flow

Blood pressure

Frequency and cardiac output



Release of the neurotransmitter and channel
ligand / regulated membrane modulated by anesthetics

Ca2+

Ketamine 
TREK



Ligand / regulated 

membrane channel 

modulated by 

anesthetics

Glycine

Thiopental

Propofol

Etomidate

(quick and short action,

little respiratory 

depression,

no histamine release)

Propofol
GABA and glycine 

receptor

Reduces O2 

consumption

Used in ischemia



Site of action of general anesthetics on the 
GABA-A receptor



Characteristics of parenteral anesthetics

DOSE       LIVELLO MINIMO       DURATA          T1/2    CLEARANCE   PROTEINE
mg                          μg/ml                             min                   ore              ml/min                   %



Redistribution of thiopental from the encephalon to 
muscle and fat tissue



Thiopental (+ on respiration 

inhibition)

Propofol (++ on respiration 

inhibition) 

Etomidate (+ on respiration 

inhibition) 

reduce oxygen consumption, blood flow, 

cerebral intracranial pressure

Other uses of general anesthetic 
Drugs intravenously
(Cerebral ischemia)





Local Anesthetics



aromatic amino-basic

quickly hydrolyzed



Adrenaline

(vasoconstrictor)

Procaine

Bupivacaine

(cardiotoxic)

Procaine



Interaction of local anesthetics with sodium channels

External Internal





CSF

Infusion sites of anesthetics


