Inhalation Anesthetics – Lumb and Jones Chapter 13

All contemporaty inhalation anesthetics are organic compounds except N2O. 

Aliphatic hydrocarbons (straight or branched chain) or ethers (two organic molecules attached to an atom of O2).

Halogenation (addition of Cl, Br, F, I) generally makes more potent (Iodine of little help).

Halothane – halogenated, aliphatic saturated hydrocarbon (ethane) – increased the incidence of cardiac arrhythmias, especially in human patients. Stored in dark bottles, thymol added to retard breakdown. Thymol collects within the vaporizer and can cause malfunction. Flourine is substituted for chlorine or bromine. Floride is toxic to some tissues (kidneys).

Several properties determine methods of administration – molecular weight, boiling point, liquid density, and vapor pressure

Inhalation anesthetics are either gases or vapors. Gas = gas at room temperature (N2O). Vapor = liquid at room temperature.

Pressure – force of the bombardment of the molecules moving about haphazardly and bumping into one another.

Behavior of gases described by Boyles lay (volume vs pressure), charles' law (volume vs temp), Guy-Lussac's law (temp vs pressure), Daltons law of partial pressure (total pressure of a mixture of gases is equal to the sum of the partial pressures os all of the gases present).

Gases are usually described by: pressure (mmHg), concentration (volume percent, vol%), mass (mg or g).

Pressure – mixture of gases in a closed container will exert a pressure on the walls of the container. 

Vapor pressure – the pressure at which a change in state (from liquid to gas) occurs
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No Change Increase Decroase

Arterial blood pressure >50 mm Hg' Drugs causing CNS stimulation Drugs causing NS depression®
Atropine, giycopyrolate, and scopolaming®® Amphetamine Other innaled anesthetic
Duration of anesthesia Ephedrine Nitrous oxide’

Gonder Morphine (norse™') Injectable anesthetics.
Hyperkalemia and hypokalemia Laudanosine™! Ketamine2¢®

Metabolic acic-base change Physostigmine®? Lidocaine™0252

Pa0, > 40 mm Hg Hyperthermia to 42°C) Thiopental“s®

PaCO, = 15-95 mm Hg Preanesthetic medication

Acepromazine#*+~438
Diazepam*77-4®
Detomidine™®
Fentanyi*40
Medetomicine*12
Mepericine?*"
Midazolam®®
Morphine®4
Xylazine®"

Other
Adenosine
Gentral anticholinergic*®?
5-HT antagonisté“s

Arterial blood pressure < 50 mm Hg

Hyponatremia

Hypothermia

Increasing adult age

PaO, < 40 mm Hg

PacO; > 95 mm Hg

Pregnancy




Saturated vapor pressure – represents a maximum concentration of molecules in the vapor state that exists for a given liquid at each temperature

A gas can be administered over a range of concentrations from 0-100% wheras a vapor has a ceiling that is dictated by its vapor pressure

boiling point – temperature at which the vapor pressures is equal to the atm pressure

blood-gas partition coefficient

blood-gas solubility coefficient provides a means for predicting the speed of anesthetic induction, recovery, change in depth. The number indicates the # of times greater the concentration will be in the alveolar blood onces equilibrium is reached. More soluble (higher #) = longer time of administration to attain a partial pressure in the body, longer elimination.

MAC – minimum alveolar concentration that at 1 atm produces immobility in 50% of subjects exposed to a supramximal noxious stimulus. (Effective dose 50, ED50).

Px = (C/100) x Pbar

Px = partial pressure in gas mixture

Pbar = barometric pressure of gas mixture

C = concentration of anesthetic

Pharmacodynamics

CNS – produces general anesthesia.CNS depressant. Changes EEG readings. Decrease cerebral metabolic rate, and O2 consumption. No change or increase in cerebral blood flow due to vasodilation. Increase intracranial pressure, a change that parallels cerebral blood flow. Net effect may be decrease in cerebral blood flow.

Respiratory system – generally decrease ventilation. Bronchospasm is associated with some diseases and other conditions and contributes to airway resistance. Halothane is most bronchodilating (decreasing cholinergic neurotransmission). Respiratory function is little changed for as long as 10 hours. 

Cardiovascular system
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