VOLATILE AGENTS

	Agent
	Halothane
	Enflurane
	Isoflurane
	Sevoflurane
	Desflurane
	N2O

	Date
	1950s
	1975
	1980
	1990
	1995
	1844

tooth extraction

	Structure
	
	
	
	
	
	

	MAC
	0.75
	1.68
	1.15
	2.0 (1.8)
	6.0 (6.6)
	103

	in 70% N2O
	0.29
	0.57
	0.50
	0.88
	2.64
	

	B:G coeff
	2.3
	1.91
	1.4
	0.70
	0.50
	0.47

	O:G coeff
	224
	98
	99
	53
	19
	1.4

	SVP @ 20C
	243
	175
	250
	160
	663.98
	

	BP @ 1atm
	50
	56
	48
	58
	23.5
	-88.5

crit temp 36.5

	MW
	197
	184
	184
	200
	168
	44

	Metabolism
	20
	2
	0.2
	5
	0.02
	0.002

	Sodalime
	2-bromo 2-chloro 1,1difluoroethylene
	CO
	CO
	Compound A
	CO
	

	Flammable
	No
	No
	No
	No
	No
	Sort of

	Pungency
	+
	++
	++
	+
	++
	

	Preservative
	Thymol 0.01%
	
	
	
	
	

	Comments


	
	
	
	
	
	


	Agent
	Xenon
	Ether
	Chloroform
	Cyclopropane
	Trichloro

ethylene
	Methoxyflurane

	Date
	
	1846

Vasc tumour

“humbug”
	1847

Queen Victoria

John Snow

James Simpson 
	1930s
	1930s

William Morton
	1960s

	Structure


	
	
	
	
	
	

	MAC
	71
	1.92
	0.47
	
	0.17
	0.16

	in 70% N2O
	
	
	
	
	
	

	B:G coeff
	0.115
	12
	8
	
	9
	12

	O:G coeff
	20
	65
	400
	
	1000
	1000

	SVP @ 20C
	
	
	
	
	
	

	BP @ 1atm
	-108
	34.6
	
	
	
	

	MW
	131
	
	
	
	
	

	Metabolism
	
	
	
	
	
	70

	Sodalime
	
	
	
	
	dichloroacetylene, phosgene
	

	Flammable
	No
	Yes
	No
	YES
	No
	No

	Pungency
	
	++
	
	
	
	

	Preservative
	
	
	Ethanol 0.1%
	Thymol
	Thymol 0.01%
	

	Comments


	Resp dep

Diffuse in rubber and silicone
	Slow induction

Breath hold

Open mask
	Light -> phosgene

Vent Fib

Delayed hepatitis
	
	Cardiac irritability

Slow induction
	Analgesic

Renal fluoride toxicity

Limit 2 MAC-hrs
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VOLATILE AGENTS

	Agent
	Halothane
	Enflurane
	Isoflurane
	Sevoflurane
	Desflurane
	N2O

	CNS


	CBF
	+++
	++
	+
	++
	+
	+

	
	ICP
	+++
	++
	0/+
	+
	+
	0

	
	CMRO2
	-
	--
	---
	---
	---
	0

	
	Autoreg
	---
	--
	0
	0
	0
	0

	
	EEG flat
	3.5MAC
	no
	1.5MAC
	1.5MAC
	1.5MAC
	no

	
	Seizures
	0
	>2MAC + pCO2 <30
	-
	0
	0
	0

	
	SSEPs
	-
	---
	--
	--
	--
	-

	
	CSF
	↓abs
	↑prod ↓abs
	↑abs
	0
	0
	0

	CVS


	Contractility
	--
	--
	-
	-
	-
	0/+

(↑Σ)

	
	SVR
	0
	-
	--
	--
	--
	0

	
	BP
	-
	--
	-
	-
	-
	0/+

	
	HR
	0
	+
	++
	+
	++
	0/+

	
	CO
	-
	-
	0
	0
	0
	0/+

	
	RAP
	+
	0
	+
	0
	+
	+

	
	PVR
	0
	0
	0
	0
	0
	++

	
	Arrhythmias
	+++
	+
	0/+
	0/+
	0/+
	0

	
	Coronary Q
	+
	+
	+++(steal)
	+
	+
	0

	Resp


	Rate
	++
	++
	+
	++
	++
	++

	
	TV
	--
	--
	--
	--
	--
	0

	
	Response CO2
	-
	---
	--
	-
	--
	0

	
	Response O2
	0.1MAC ->50% depression. 1.1MAC ->100% supression

	
	Raw
	--

(?B agonist effect)
	-
	-
	---
	-
	0

	
	FRC
	reduced

	
	HPV
	0.6MAC -> 50% reduction ?↑PG synth or impaired Ca homeostasis

	
	Mucociliary F
	Reduced ?significance

	Hep
	Blood flow
	- 

(↓portal Q)
	-
	0 

(↓portal↑hep a)
	0/-
	0/-
	0

	
	Toxicity
	+++
	0/+
	0
	0
	0
	0

	Renal


	Blood flow
	-
	-
	-
	-
	-
	0

	
	Toxicity
	0
	+
	0
	0
	0
	0

	Skel m
	Blood flow
	0
	++
	++
(?B agonist)
	0
	0
	0

	
	Relaxation
	+
	++
	++
	++
	++
	rigidity

	MH
	Trigger
	+++
	+
	+
	+
	+
	0/+

	Uterus
	Relaxation
	+
	++
	+
	+
	+
	0


Mechanisms:

1. myocardial depression

- dose related inhibition of transsarcolemmal Ca flux (L and T type Ca channels)

- cause non-specific leak of Ca from SR

- directly inhibit myofibril ATPase activity -> reduce cross link formation

- halothane and enflurane directly  stimulate Ca release from SR via ryanodine rec -> initial increase then decrease in contractility

2. adrenaline induced arrhythmias


- synergistic interaction between a1 and b rec


- stim of a1 rec in His-purkinje system by adrenaline, in the presence of halothane -> transiently

 slows purkinje fibre conduction -> proarrhythmogenic

3. vasodilatation


- interferance with Ca homeostasis


- impairment of baroreceptor reflex


- blockade of sympathetic ganglia


- interefernce with G proteins liked to phospholipase C

4. bronchodilation


- direct depression of smooth m contraction


- indirect effect on cholinergic tone

EEG 
0.4MAC -> ↑f ↑amp

1MAC ->↓f
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