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SXNC~. ITS INTnODUC~ON by Hudon, the 1~ 
earned a place of its own an the armament~ 
have gwen detailed consideration to the e] 
stated factual mformatmn about ats con 
unpleasant side-effects Adverse comments 
based on casual trial, nonetheless bespeak 
among other established agents particular 
vascular actions by Wyant, 1 Dobkm," D~cl" 
pretatlon of their measurements, however, 
are purely pharmacological, conducted ou 

alothane-ether azeotroplc m~xture has 
mum of anaesthesm Numerous studms 
lineal aspects of ~ts admlLmstratmn and 
venmnce, safety, and wrtual lack of 
and controversial athtudes, sometimes 

the influence exerted by this azeotrope 
attentmn has been g~ven to its eardm- 

~ne ~ and thmr collaborators The rater- 
remains difficult because thmr studms 
side the operatmg room and In known 

arhfieml conditions The vah&ty of thellL methods rests on solid foundations, 
and this study does not intend to refute their (onclusmns However, their l.esults 
can hardly be said to be those which ,one ,~ianll encounter m daily practice Every- 
body will agree that surgery IS a far greater physmlogmal stress to the pahent  
than anaesthesm, and this fact should not be ignored when one 1,s deahng with 
the respiratory and cardiovascular activity of patients who, usually, are anaes- 
thetized for and durmg surgew 

The purpose of th~s report is to evaluate the valmus physmlogma] responses 
associated w~th the admm~stratlon of halothane-ether azeotrope in patients who 
at the same time were submitted to minor surgmal procedures The wrtue of this 
approach, as stressed by Prme, 4 is that it describes changes which occur tinder 
con&tions likely to met m everyday practme In a preceding papel, we have 
described the pharmacologmal effects of methoxyflurane during ,I, urgmal anaes- 
thesia In man ~ As both stu&es were conducted[ m exactly the same way, we shall 
take the opportumty to draw a comparison bet-ween these two drugs 

MATERIALS AND METHODS 

The expertments were carimd out on 20 pahents, 7 males and 13 females 
Thmr mean age was 45 3 years, the extreme,, bemg 21 and 76 years History, 
physmal examination, X-rays ,of the chest, and electroear&ogram were obtained 
~n all patients, along with routme laboratory tests, and revealed no evidence of 
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orgame systemm chsease I-Iaemodynamlc and retplra[ory studies were condueted 
m 9 of these pahents, and addltmnal data pertinent to rnetabohc and endocnne 
functmns were obtained from 11 other patients anaesthehzed under slmdar 
cond~tmns 

The method used has been described an a prewous pubheahon 5 Briefly, it 
mvolved the serml determmatmn, before, durmg, an( 

(a) Pulmonary ventilation "Illls was obtained fi 
attached to the mask and located an front of the rebre~ 

(b) COe concentrations m expired gas Thts was m,~ 
Godart Capnograph and recorded on the Ommascnt 

I after anaesthesm, of 
om a Wright Venhlometer 
thing circle 
)tutored continuously on the 
,tor CO2 output per minute 

was obtamed from plammetnc measurement of the area under the curve of CO2 
coneentratmn 

(c) Arterial and m~xed venous blood gas tensions Arterial blood was collected 
through a 21-gauge Lmdeman needle inserted into the brachml artery, mixed 
venous blood was obtained from a PE catheter 20 mehes long fed through a 
15-gauge needle driven into an elbow veto Such catheters are very phable and 
are readily mampulated centrally, the dtrectmn of 
a few cases, radm-opaque material was rejected dov 
subsequent roentgenogram showed its &stal end to 
atrmm or at the lower end of the supermr vena cava 
fact was gamed by the measurement of venous pro 
th~s pressure was invariably below 5 cm H20, a fi 
central[ locahon Samples of blood were removed at 

)lood flow guldmg them In 
n the venous catheter and a 
be well placed m the l lgtlt 
Addmonal evidence of this 

~ssure through the catheter 
gure qmte suggeshve ot its 
a steady rate over a period 

of 30 seconds each, m order to obtam a sample r~pres,entatlve of the avelage 
cardiovascular dynamics during this particular mmuil~,e while other measurements 
were bemg made Samples were at once analysed ~or pH, Pco2 and Po2 on an 
Epsco Me&eal Blood Parameters Analyser, Model 101, of the null detector type, 
working at a standard temperature of 37 ~ C 

Arterial systohe and dlastohc pressures were stethacousheally momtored 
through a mercury Baumanometer Pulse rate and elechocardlogram were supra- 
vised with a Corbm Farnsworth Scopette 

The cardiac output was determined by the carbon dioxide direct Fmk tech- 
tuque, as descllbed m our previous study This method, m our hands, yields 
leproduclble results Values of cardiac output at rest, before and after anaesthesm, 
agree wath accepted standards for patients of the age and sex of our pahents 
Total peripheral resistance was calculated by dwldmg the mean arterial pressure 
by the r output, as indicated by Apena m his classic formula" 

mean arterial blood p~essure 
- / 1332 --  dynes / see /em 

cardmc output m c c / sec  

Particular attenhon wa,, paad to the obtaining ef a steady state before any 
blood samphng was performed The presence of this state was appreciated by the 
s~mdarlty of several consecuhve determmatmns of pulmonmy ventilation, and by 
the stability of the CO2 curve pattern as recorded from expired an 

Some degree of sedatmn was found to be desnable befole our patients were 
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submatted to thas set-up Hence, they ireceJjved, one hour before th e operatmn, a 
moderate dose of mependme along, w~th atropine 04  mg Anaesthesia was 
reduced by mhalatmn th:ough the mask of a mixture of 2 htres of oxygen, 2 htres 
of mtrous oxade, and halothane-ether azeotrope an coneentratmns up to 5 per 
cent, depending on the patient's response No patient objected to this mduetmn, 
whach was smooth, never stormy, and fre 
produced very qmckly, w:thm 2 minutes, a 
an 4 to 6 minutes Surgmal anaesthesm 
vaporized through a Vermtrol VaporazeI 
ht:es/mm total gas flow and not less than 

e of any adverse reaction Sleep was 
nd operatwe condltaons wele obtained 
was mamtalned w:th halothane-ether 

using a sema-closed system with 4 
50 per cent oxygen m:xed w:th nitrous 

ox:de Stable maintenance, free of paan, irefle~es, or overdosage, was obtained 
w:th concentratmns o~ azeotrope fluctuating between 1 2 per cent and 2 5 per 
cent We should hke to emphasaze at tins point that we have attempted to 
ehmmate many factors wh:ch maght mtert 
actmns of halothane-ether azeotrop:c m~ 
sho~aetmg barbiturate at mductmn, end 
in the airway e:the: by ass:sted or controlh 
transfusmn Anaesthesia was kept at a n 
second and third planes of surg:eal stage II 
lar movement an response to surgical st:m 
cratena Resplratmn was left unassasted thr~ 

ere w:th the study of pharmacolog:cal 
ture, such as the admm:stratmn of a 
9tracheal mtubatmn, pos:twe pressure 
,d resp:ratmn, curates, solutes or blood 
mderate level, generally' between the 
I, as assessed by the absence of muscu- 
alat:on, and by other standard Guedel 
~ughout 

RESULTS 

Respwatory Effects 
Table I shows the minute volume of ventilation, the rate of breathing, and 

COz tensmns m arterial blood before, during, and after halothane-ether anaes- 
thesia Resp~rat:on before mductmn of anaesthes:a was sometames shghtly de- 
pressed, l&ely owing to the preme&catmn just rece:ved Maintenance during 
surgery, at the level of narcos:s used, was, attended by no resp:ratory depress:on 
The mean pulmonary ventalat:on befo:e armesthesm was 6465 c c ,  durmg surgery, 
6877 e e (P > 0 05), after surgery, it ro,~e to 8400 e c Th:s sagmficant increase 
a~ter surgery illustrates two propert:es of the azeotrope weak analgesm at 
emergence and vartual absence ot respiratory depression an the :ecoveay loom 
In any case, Pco2 remained well between 36 to 45 mm Hg, a range consadered as 
normal by most laboaatones With methoxyflurane, as we pointed out m our 
prewous study, the pulmonary ventdatmn remained adequate for noamal gas 
exchange an moderate levels of anaesthesm Most probably, the depress:ve effect 
of these two drugs was counteracted by st~muh from the operat:ve sate However, 
the:e :s a eleal-eut &ffe~enee between respiratory patterns w~th these two agents 
With halothane-ether, there as a remarkable t:end towards tachypnoea, a pheno- 
menon well known with halothane alone, m our 9 pat:ents, the rate rose from 
19 to 27 per minute, a mean increase of 37 per ,cent (P < 002) Hence it is 
possible that Pco2 rises even ff total pulmonary ventflatmn seem,I, at first to be 
acceptable, alveolar hypoventllataon being ctHefly the result of an increase m 
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TABLE I 

RESPIRATORY DATA PRECEDING AND ACCOMPAN*ING ~HE ADMINISTRATION OF 
HALOTHANE-ETHER TO9 PATIENTS BREA.~ING~i~ I~I~,PONTANEOUSL Y . ,,_ 

Halothan [~ ..... 
Pulmonary ~ , ether 

Time ventilation ]~coi~ / ( 0 2  output concentrat n 
(mln)  ( L / m l n  ) Frequency ( m m  gl (c c / m m  ) (%) 

. . . . . . . . . . . . . . . .  I 

40 1 185 6 
15 5130 13 1 4~ 4 165 7 
30 6050 29 7 4 4 183 9 

i_ 

dead volume ventllahon With methoxyflurane, mos~ ob,,ervers agree that the 
respiratory rate progressively decreases during the course of anaesthesia, shallow 
bradypnoea always indicating very deep narcosis 

CO~ output may be used indirectly to appreclat~ the basal metabolic rate 
during anaesthesia There is a well-known relatlonshllp between cardiac output 

I 
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and body metabohsm 7 ~ Therefore, it is reasonable to suspect that the admmlstra- 
tmn of a drug which lowers O_o consumption and CO., productmn ,could also be 
attended by a low cardmc output, and wee 
a slgnfllcant depression of CO, product1 
240 c c before anaesthesm to a mean of 
trope, however, seems to cause a very s 
anaesthesia, the mean CO_~ output was 22 
d~fference too small to be of stat~stmal valt 

versa Methoxyflurane usually mduced 
cm and ehmmatmn, from a mean of 
t99 e c during anaesthesm The azeo- 
light increase m CO2 output Before 
4 c c,  during maintenance, 232 c c ,  a 
e (P > 0 05), but nevertheless mdma- 

tlve of a posltave tendency Dlethyl ether ha,s been shown to ploduce hyper- 
metabohsm during anaesthesm, possibly ~,wmg to a release of epinephrine and 
central sympathetac stimulatmn q ao 

Metabol ic  Effects  

Figure 1 presents a summary of the rel~tmnshlp between Pco_,, pH, and CO2 
/ 

content m the arteraM blc~od of our 9 pata~nts anaesthetized w~th the azeotrope 
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Fx~ URE 1 Effect of the halothane-ether azeotrope on acid-base 
balance m rune patients breathing ,Ipontaneously 1, before mduc- 
tmn 2, during mamtenanee, 3, at the end of the operatmn, 4, after 
~omplete recovery ( after Davenport 2'-' ) 

This study suggests that no important variation m acid-base balance follows the 
administration of this agent Dobkm,'-' reportmg on 10 cases m 1959, leached the 
same conclusion It is unhkely that the ether fiactmn of the azeot~ope would 
reduce the same metabohe acidosis as etheJ admlmstered alone Thl~, is a questmn 
of dosage and concentratmn, during straight ethel anaesthesm, a patient is 
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exposed to a concentratmn of about 4 per cent for m&antenance, while with the 
azeotrope, for the same level of anaesthesaa he Will receive only 0 8 per cent 
ether vapour Hudon, ~ Dobkm, ~ and their collaborators reported a shght trend 
towards metabohc acldosm wath methoxyflurane, thin d]sturbance being, m their 
vaew, small and mslgmficant 

An Important metabohc effect of halothane-ether ~naesthesm ]s a change m 
blood glucose during ats admm~stratmn Blood glucose Was evaluated m 6 pataents 
anaesthetized wath the azeotrope alone, who recewed, I no dextrose perfusmn 
durmg anaesthesm F~gure 2 summarizes the expenmentalL data found an these 
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Fmv'a~ 2 Mean blood glucose levels m five patients submitted to halothane-ether anaesthesm 

patients Blood glucose increased slgmficantly m every patient the mean value 
before anaesthesm was 0 88 gm ~4c, the concentration after 2;0 mmutes had almol, t 
doubled, to 1 61 gm ~/;o (the s~gmficance of the difference bemg highly posltwe at 
the 55 level) Later on, mean blood glucose sustained ant elevated plateau at 
1 30 gm %o till the end of anaesthesaa Blood glucose levels were not studied 
once these patients left the recovery room The reason Mly the azeotrope can 
produce hyperglycaemla, yet cannot reduce a metabolic ae~dosas, is unknown at 
the present tune It only suggests that ether acidosis may be unrelated to ether 
hyperglyeaemla ~0 However, th~s study clearly indicates that the halothane frac- 
tion doe,, not block the hvpe~g]vcaem~a reduced by the ethel fraetmn of the 
azeotrope 
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Cardmvascular Effects 
I 

Table II gwes the malor haemodynam~c findings m each case 
1 Heart rate Th~s was always sagnrfic/antly decreased during halothane-ether 

anaesthesm F~gure 3 illustrates th~s pred0mmant effect One patient experienced 
nodal rythm, an a~rhythmm whmh is commonplace with metho~yflurane, halo- 
thane, and even with ether 
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FICURF 3 A~ ~r~ge heart rates m nine patients anaesthehzed w'lth the halothane- 
ether azeotroplc mixture 

2 Blood pressule With the patient,; moderately anaesthehzed with the 
azeotrope, the decrease m altellal systolic pressure was very shght-from a mean 
of 126 mm Hg before to 109 mm Hg dunng maintenance (P < 0 01) Dlastohc 
pressure did not vary Postoperatwely, the blood pressure ren~lamed at pre- 
anaesthetic levels m most of our patients Incidentally, thTs small disturbance m 
artena] blood pressure was very s~mllar to the one we noticed during methoxv- 
fturane anaesthesia 

3 Cardiac ot~tpzr Although three groups of mveshgatols have reported the 
occurrence of myocardial depression during halothane-ether anaesthesia, the 
data presented above demonsl~ate that m all our eases the admm~stratmn of the 
azeotrope was followed by a sustained increase m eardme output during surgery 
The ca~dme output at rest for the 9 pahents considered to be m a basal state 
averaged 4973 e e per  minute Maintenance ot anaesthesm was aeeompamed by 



D~:ay et al I-IALOTHANE-ETI-IER .r MIXTURE 401 

an increment m cardiac output to a mean of 6692 c c per minute, this 54 6 per 
cent increase, submatted to Student's t-test, proved:to be slgmficant at the 5 per 
cent level Only when overdosage was obtained ai~d blood pressure reduced to 
marked hypotenslve levels did the cardmc output/decrease In no instance dad 
cardiac output decrease after anaesthesm mean car,ll~hac output at emergence was 
5550 c c per minute, this shght increase being msagmficant ( +11%, P ~> 0 05) In 
four of these studms, the cardmc output did not rise apprecmbly xmmedmtely after 
mduchon, this as due to Ingher concentrations and deepel anaesthesm concomatant 
w~th the mductmn permd 

On the whole, this pmture is qmte d~fferent frtlm what we observed an 20 
nolmocapmc patmnts studied under comparable com:htmns during methoxy- 
flurane anaesthesm From a mean cardmc output o I 5549 c c per minute before 
reduction, 75 per cent of those patients presented a/20 per cent decrease m their 
cardmc output during maintenance, and 60 per ce:nt expermnced a 38 per cent 
decrease m the recovery room 

I 

4 Peripheral resistance Vasoda|atatlon IS a pecuhar feature of halothane-ether 
anaesthesm Tins statement should be easily accepted, it as substantmted by the 
fact that both ether and haTothane have k~een repgrted to lower penpher~l re- 
sastance Total peripheral resistance fell markedly ar~td constantly m our 9 patmnts 
during maintenance with the azeotrope mltmlly at 1836 dynes/sec c m - 5  it fell 
to 1215 dynes during maintenance (mean decrease t 33% P < 0 001) In the re- 
covery room, these patmnts st~]l exhab~ted, although to a lower degree, some 
resadual vasodflatatmn which accounted for their e~lcellent colour thetr skin was 
pfnk, dry, and warm (mean resistance 1456 dynes/sec cm -~) In order to 
,confirm this vasoddatatmn durmg halothane-ether aItmmlstratmn, cutaneous tem- 
perature was monitored wath a Yellow Sprmg Therrmstor thermometer m 5 
patmnts during extrathoraclc and extra-abdommal operatmns Very soon after 
reduction, each patmnt showed a 3 ~ F increase m skin temperature, this increase 
being sustamed afterwards for the whole duratmn of anaesthesm Incidentally, 
this is the usual increase occurring aftel surgacal or pharmacologmal sympathec- 
tomy Meanwhile, the central temperature changed ,leery httle Tins vasodflatatmn 
is conspicuous on the whole body skin surface, but is pamcularly well fllus~ ated 
at the level of the vascular network of the bulbar conlunctwa Figure 4 gwes 
p~ctules of the same eye before and during anaesthesm with the azeotrope They 
show an unquestionable increase m vasculanty Mlcrometnc measurements of 
these vessels beneath the microscope as they appear on colour shdes dlsclosed a 
45 pc1 cent mcrease an the cahbre of conlunctaval vessels dmmg anaesthesm 

Methoxyflurane departs w~dely from these features Its admm~stratmn has ,been 
shown to produce an most of our patmnts a slgmficant increment m peripheral 
resistance, thas vasoconstrmtmn being related to the concomitant fall an cm dmc 
output F~gures 5 and 6 ~epresent tins vasoconstrmtmn as manifested at the level 
of the bulbar conlunctava before, during, and after anaesthesm wath th~s drug 

5 Myocardial work Left venta~cula~ work against pressure was calculated as 
the product of mean brach~al arterial pressure and eardaac output, and expressed 
~n kilogram-metres per minute a o The omission of kmetac energy m this calcu|atmn 
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F1ctm~ 4 Aspect  of the on/ n t val as lar n t ork befor ( t o p )  and d ng (bof:t m )  
halotha ethe a n a e t h e  a ( \ !  g n f i  at o n 5 3 )  
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i 

FIGUEE 5 Aspect of the bulbar con]urlctava before (top) and dunng (bottom) methoxy 
flurane anaesthesia (Magnlficatlon 5 3 ) 
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FxntraE 6 Aspect of the butbar conlunchva after methoxyflurane anaesthesla (Magmficahon 
5a  t 
ordinarily introduces no serious quantatahve error Durmg halothane ether anaes 
thesla myocardml work against pressure as shown from data m Table II was 
not decreased proporhonally to the decrease m peripheral resistance load thus 
suggesting that even ff vasodflatahon was benefielaI to the heart m the sense of 
efflclency the motropm achvjty of the heart was further enhanced by some 
horrrlonal humoral or reftexogeme meehamsm 

DISCUSSION 

We shall now try to gwe rentable e,:planatlons of our results The data pre 
sented above suggest that when a moderate dosage of the halothane ether 
azeotrople mnxture was administered to patients two malor dynamle alterahoi~s 
were reduced vasochlatatlon and increase of cardiac output ChnleaI experience 
leaves httle doubt m our minds that both effects occur and are of slgn~eanee 

The ablhty of halothane to cause vasodrlatation and to block effectively the 
excitatory effects of eateeholammes on blood vessels has been repeatedly note3 
There also exists some evidence of mhlblhon of the adrenal medulla during its 
admmlstratmn However as reported by Burn 1" and Mdlar and Morns 14 this 
blockade is rather incomplete at the level of gangha and synapses and most 
probably does not inhabit the release of the adrenergle transmitter in response 
to adrenergle nerve sttrnulahon This partial blockade seemingly takes place m 
the vascular wall ~tself 1~ 161T on alpha ahrenergle receptors through a meehamsm 
of mhlblhon or eompehtlon Thls reference galn~ additional eonfirmahon from 
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the fact that vasopressors which act specifically on alpha receptors comman d a 
r I poo er response during halothane anaesthesia, so it is possible that the rather 

mapresswe vasoddatatlon seen dunng halothane-ethejl anaesthesia might be due 
to the effective mhabltlon of neurogemc tone by dtrect action of the halothane 
fractmn on vessels 

On the other hand, halothane-ether seems to aff6rd some protection to the 
heart itself This seems logacal if one remembers tl~lat cardiac muscle and the 
coronary vascular bed are essentially lacking m al[lha leceptors as Adrenerglc 
blocking agents, which readdy block alpha receptors, have been shown to have no 
direct effect on the heart itself Nlckerson 19 reports m t has revaew of the questton 
that none of a wade variety of natural and synthetic agents whach effectively 
block the excatatory effects of epmephnne an smooth ~auscle xs capable ot? gwmg 
a clear-cut blockade of ats excitatory effects m mammahan heart Goodman and 
Gilman 9-~ are m complete agreement wath this statemegt In thetr wew, adrenergm 
st~mulatmn of the heart is yet possible after adrene~gm blockade So the heart 
during hght and moderate halothane anaesthesia ls~potentxally able to answer 
adrenerglc st~mulatmn Th~s is where the ether fractmn of halothane-ether comes 
m Ether has been shown to improve ventncular functmn and cardiac eflqcaency 
by its stmmlatmg actmn on sympathetm centres VVhet]her thas stamulatmn is 
neurogemc or humoral or both at the same momen~ is yet unknown One fact 
remains experiments designed to demonstrate that ellher admmlstratmn reduced 
the contractile force of the heart were performed either on asolated mammalmn 
hearts or an sympathectomazed mdwlduals But dun}ng chmeal halothane-ether 
anaesthesm, the sympathetic nervous tracts leading to] the heart remain relatlwely 
unaltered, and seemingly able to fire at a high rate Thle increase m eardmc output 
we noted m our patients ~s strong presumptwe ew!dence that this drug had, 
either by ats d~rect actmn on the heart or by an re&feet actmn through sympa- 
thetm stamulatmn, improved ventrlcular functmn and enhanced cardmc efflcaency 
as a whole 

One need not fear sympathetm aetwlty during anaesthesm In our opinion, 
every anaesthetm agent currently m use leaves som~i' degree of wakefulness to 
the sympathetm system One can praise an anaesthetac drug whose admmlstra- 
tmn weakens sympathetae eentres, interrupts adrenergm l eflexes at the level of 
the gangha, isolates the adrenal medulla, and even aboh,,,hes receptor response, 
till the day when one as faced wath the overwhelrnmg dilemma of provadmg 
anaesthesia to a patient whose eatecholamme stores have been depleted and 
adrenergm system really dampened, let us say by prevaous reserpine treatment 
Then one reahzes how important these sympathetic nervous reaetmns are m 
terms ol survwal and response to acute stress 

We have shown that methoxyflurane protects thas sympathetm reactw~ty, but 
theoneally through some threat to peripheral perfusmn When methoxyflurane 
anaesthesia as prolonged or deep, direct myoeardml depression is readdy com- 
pensated by intense vasoeonstnetmn of the peripheral vascular bed, whmh is 
readaly appreciated ehmeally by the pallor of the ~km, decreased tegumen:tal 
tempmature, eyanosls of naflbeds and mucous membranes The halothane-ether 
azeotropae m~xture departs from these features if, on the one hand, its ha]othane 
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fractmn reduces sustained vasodilatatlon, ltsl ether fractmn, on the~other hand, 
compensates by enhancing strength of cardIale contractmn, cardiac e~cmncy, and 
output Thus, 1deal conditions are set up for visceral perfusion according to 
hydraulic principles, It is far more logmal, m ruder to maintain Ideal visceral 
perfusion, to dilate the peripheral vascular bed while stimulating the pump, than 
either to constrict the periphery after having depressed the pump, or to depless 
both vascular tone and myocardial action FaJ from being illogical zx the azeotrope 
proves to be a pharmacologmally sound, balanced association, one component 
correcting some deficiency of the other 

Finally, It must be recogmzed that with vmy deep anaesthesia, with the 
azeotrope, the heait is weakened by &rect ar tmn of the drug on the myocardmm 
itself If we combine (a) the beneficial effe~ t of decreased peripheral resistance 
on the heart, (b) the effect of sympathetic reflex stimulation, and (c) the dnect 
weakening action of halothane-etheI on the heart, we come to the conclusion that, 
m light to moderate planes of anaesthesia, the first two factors predominate, 
with a deepening level of narcosis, the threle factors may well cancel out, wlth 
very deep anaestheaa, cardiac output is dlrnmlsJhed to an extremely low level ~ 

SUI~,IMA.RY AND CONCLUSION 

The admmlstratlon of halothane-ether azeotropm mixture to the surgical 
patients included m this study produced no lesplratory depression, no acid-base 
disturbances, a clear-cut hyperglyeaemla, brady cardla, a definite reduction m 
peripheral resistance, and an elevated cardiac output The above observations 
suggest an absence of slgmficant myocar&al depressmn with the azeotrope when 
used in normal chnmal concentrations A sustained increase in myoeardml 
efficmncy is produced, which might be beneficial m trams of visceral pertusmn 
In our opinion, car&ae sympathetm nerves and beta leceptors are not blocked 
by the halothane fraction, thmr activation by the ether fractmn being a malor 
factor of safety for the heart Mutual eorreetlwe effects of these two fraetmns 
result m a sound, balanced anaesthetm state 

So far halothane-ether and methoxyflurane have been shown to differ in many 
lespeets In the future, it will be possible to stress with more precision the indica- 
tions for each For the time being, what we apprecmte most in methoxyflurane 
is its wMe margm of safety and the remarkable stability it gives to haemodynamms 
during maintenance What we appreemte most m the azeotiope is its flexibility 
(at ~he price, it is true, of a somewhat mtrroweI margin of safety) and the 
preservation of a warm, pink, and dry patllent who, to the satisfaction of all 
concerned, will fall asleep quickly and will rapidly, awaken from sleep ~ 
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