
ISOFLURANE VERSUS HALOTHANE 
 

Physical properties of Isoflurane compared to Halothane 
By Heather Baker- Veterinary Adviser, for Schering Plough Animal Health 

 
Isoflurane is a haloginated ether, is stable when stored and is 
presented as 99.9% pure product. The absence of a preservative make 
vaporisation more efficient and it is very unlikely that moving parts of 
the vaporiser will stick. The physical properties of isoflurane are similar 
to those of halothane. The minimum alveolar concentration (MAC) of 
isoflurane in the different target species is detailed in Table 1. 
 
Table 1: Characteristics of isoflurane 
Species MAC Induction (%)* Maintenance 
Horse 1.31 3.0-5.0 (foals) 1.5-2.5 
Dog 1.28 Up to 5.0 1.5-2.5 
Cat 1.63 Up to 4.0 1.5-3.0 
Ornamental birds o. 1.45 3.0-5.0 0.6-5.0 
Reptiles Not published 2.0-4.0 1.0-3.0 
Small mammals 2.05 (rabbit) 2.0-3.0 0.25-2.0 
 1.34 (mouse)   
 1.38-2.4 (rat)   

 

 
*Induction usually occurs via a mask, although an intranasal tube is useful in foals, and 
anaesthetic chamber is often employed for small mammals 
 
Clinical Properties 
A major feature of isoflurane is its very low solubility in both blood and 
fat when compared with halothane. This produces a much faster 
induction of, and recovery from, anaesthesia. It also permits a more 
rapid patient response to a change in vaporiser setting during 
anaesthesia. The rapidity of onset of action allows mask induction of 
anaesthesia to be considered, as an alternative to conventional 
injection techniques. This is of special value in very small or neonatal 
patients. In common with other anaesthetic agents, isoflurane does not 
exhibit any ana analgesic properties. 
 
Cardiovascular system 
When used in tire dog and cat, isoflurane exhibits several important 
features that render it superior to halothane. 
Isoflurane does not sensitise the myocardium to the effects of 
circulating catecholamines nines, which makes it the agent of choice 
where arrhythmias are either present or expected. This is of 
significance where the veterinary surgeon is dealing with the very 
frightened or aggressive patient. Under these circumstances, where 
circulating levels of adrenaline are high before the induction of 
anaesthesia, halothane administration may precipitate cardiac 
irregularities. ' 
All volatile anaesthetic agents will produce a dose dependent drop in 
bloodpressure, and isoflurane is no exception. These effects are 
mediated in a different way, in that it has less of a directly depressant 
effect on myocardial function than halothane. The principal contributor 
to hypotension under isoflurane anaesthesia is peripheral vasodilation. 
 
Respiratory system 
The effects of isoflurane on the respiratory system are in general 
similar to those of halothane but it does demonstrate a greater 
depression in respiratory rate, although tidal volume and oxygenation 
are maintained. This effect is more noticeable in the horse rather than 
in small animals. 
 
Other effects 
Isoflurane produces good relaxation of skeletal muscles, which 
improves surgical conditions for all types of surgery. 
A further major property of isoflurane is the lack of metabolism of the 
agent within the body (Figure 1). When halothane is administered to a 
patient, 20% of the inhaled dose is metabolised, principally in the liver, 
and the metabolites are excreted is both bile and urine. 
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Figure 1: Metabolism of isoflurane versus halothane 

• Metabolism of isoflurane is minimal   
• It is indicated for patients with hepatic dysfunction 
• Low hepatic metabolism has significant benefits for veterinary staff as 

well as for the patient 
 
Where isoflurane is the anaesthetic agent used, less than 0.2% of the 
inhaled dose is metabolised. This has important consequences for both 
patient and surgeon. The lack of metabolism of isoflurane, coupled with 
its low solubility, makes it the ideal volatile agent for use in very sick 
animals, particularly in those suffering from liver disease. 
Following isoflurane administration, no metabolities are produced that 
might impair renal function. This agent is therefore ideal fur use in sick 
and compromised patients. 
This lack of metabolism also makes it the agent of choice for those 
patients where repeated general anaesthetics are necessary - for 
example in the treatment of extensive soft tissue injuries. 
The geriatric patient will also benefit from the use of an agent that does 
not require metabolism and that is eliminated from the body very 
rapidly at the end of anaesthesia. 
Isoflurane is the agent of choice where a volatile agent is to be used for 
Caesarean section, as the pups will eliminates the agent from their 
bodies in the first few breaths. The dam will also recover quickly and 
be able to nurse her litter effectively. Mask induction may also be 
acceptable under these circumstances. 
 
Operator safety 
Effective scavenging of waste anaesthetic gases from operating 
theatres is now generally practised. Despite the most rigorous controls, 
both surgeons and nurses are still occasionally exposed to small traces 
of waste anaesthetic agents, most notably in recovery areas. If 
isoflurane is accidentally inhaled by either nurse or surgeon, it is not 
metabolised in the body. There is thus no equivalent of the 'halothane 
hepatitis syndrome' reported in humans. The relative safety of 
isoflurane is reflected in the recommended occupational exposure 
standard (OES) which for isoflurane is 5O ppm, compared with 10 ppm 
for halothane. 
 
Use in other species  
Birds  
The rapid induction of anaesthesia offered by isoflurane makes it the 
agent of choice for use in birds. Although it is notoriously easy to 
overdose avian patients with a volatile agent, due to the unique nature 
of their respiratory system, the very low solubility of isoflurane allows 
for rapid lightening of the plane of anaesthesia and excellent recovery. 
Reptiles  
Isoflurane is also licensed for use in reptiles, including tortoises and 
snakes, and has been used to induce and maintain anaesthesia in 
iguanas. Its lack of metabolism enables these species to recover more 
quickly. 
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