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IT I-IAS been known for a number of years that halogen ated hydrocarbons are 
capable of producing serious liver damage�9 Other factors such as oxygen lack or 
inadequate dietary intake can produ, ce fatty, degeneratlo~. Not infrequently it is 
the combined effect of these factors winch brings about marked pathological 
changes ( 1 ). 

During the early phases of investigation on the halogenated hydrocarbon, 
Fluothane, J. Ravent6s (2) dad some hver and kidney toxicity studies. The 
pathological report in his study saad, in part: "The most consistent histopathologi- 
cal change seen in animals [rats, dogs, and monkeyS] treated wath Fluothane 
occurs in the kidney. It consists of dilatation of the proximal convoluted tubules 
and is associated with shght cytological change iJa the cells of these tubules. 
There are also mlmmal changes m the hver. These are of trivial extent and degree 
compared with those seen m a monkey anaesthetized on one occasion with 
chloroform or with changes known to occur m man after chloroform anaesthesm. 

Furthermore, Ravent6s reported, "Mmroscopic exarmnatton of the livers of 
animals anaesthetized for long periods of time, or repeatedly, with Fluothane 
showed only minor change,-a result that has been corroborated by biochemical 
tests. In no ammal was fatty degeneration of the liver found, a frequent result of 
chloroform and davmyl ether anaesthesia." 

In quest of more information on this subject, a study o!F the pathological status 
of mouse liver and kidney after exposure to anaesthetic doses of Fluothane was 
undertaken. Details of tins investagation are the substance, of this report 

METHODS OF INVESTIGATION 

The experimental m~ce were anaesthetized in a 1 to 2 per cent Fluothane 
vapour. To produce adequate anaesthetic condations a modified Kochmann 
(1912) apparatus was utihzed This equipment consists basically of: a" syringe 
loaded with liquid Fluothane capable of being emptied at a constant rate, 
gaseous oxygen capable of being released at a relatively conslant flow, a vapor- 
izing chamber kept at a temperature slightly above the boiling point of Fluothane, 
a mixture chamber for 02 and Fluothane vapour, an anaesthetizing chamber for 
small animals, equipped with a CO2 absorber. This apparatus permits the ad- 
ministration of a contro~ed concentration of Fluot~hane-oxygen to small animals. 

In all experimental animals (Tables I to IV) sections of liver and kidney were 
prepared as follows: (a) fixed in formol-alcoho], (b) impregnated with paraffin, 
and (c) treated with haemotoxylin and eosin stain. The livers of ten mice (Table 
V) were also examined by a standard fat-staining technique, that is, the tissue was 
(a) fixed in formol-saline, (b) quick frozen, and (c) stained with Sudan III 
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STA2qDABDIZATION 

Male, Fwiff albino rmce of approxamately 27 gm. were used throughout the 
expermaent. They had constant pre- and post-anaesthetac ca~e. & standard diet of 

I 
Buckerfield's animal food was provided. It was noted that ,the eating habits of 
the experimental mice were not grossly altered by exposure to the anaesthetic 
agent 

The anaesthetic technique used was smnlar for all groups. The animals were 
exposed to anaesthetic doses of Fluothane vapour (approximately 1~ per cent) 
for a specified t,'me. 

Pathological exammation was done by a single patholog,st (Dr. Harold E. 
Taylor). The slides were all fi~ed and stained in a constant maimer by the same 
techmcmn. A double bhnd technique was utilized in presenting the slides for 
reading. 

E X P l O i T  

Group 1. Thirty mice were anaesthetazed for 45 minutes: (a) ten of this group 
were killed two days post-anaesthema; (b) ten were kalled s days post-anaes- 
thesia, (c) ten were killed ten days post-anaesthesia ( see Table I) 

TABLE I 

RESULTS OF PATHOLOGICAL EXAMINATION OF LIVER TISSUE AFTER 4[~-MINUTE EXPOSURE TO 
ANAESTHETIC HAEMOTOXYLIN AND EOSIN STAIN 

Total 
Fa t ty  Cellular number 

degenere tion change Nor real examined 

Killed 2 da?Ts 
post-anaesthesia 7 1 2 10 

Killed 5 days 
post-anaesthesm 0 3 7 10 

Killed 10 days 
post-anaesthesia 0 7 3 10 

Group 2. A control group of ten unanaesthetazed mice was kdled after having 
lived ten days under standard conchtaons (see Table II) .  

TABLE II  

RESULTS OF PATHOLOGICAL EXAMINATION OF LIVER TISSUE IN CONTROL GROUP (No EXPOSURE 
TO ANAESTHETIC) HAEMOTOXYLIN AND EOSIN S'IAIN 

Total 
Fa t ty  Cellular , "humber 

degeneration change Normal examined 

Killed after 10 days 
in the animal house 
under standard 
conditions 0 1 9 10 
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Group 8. Thi r ty  mice  were  anaes the t ized  fol 45 minu tes  on five conseeuhve  
days; total  t ime of exposure  to anaesthesia  was 3 hours ,  45 minutes :  (a )  t en  of 
this g roup  were  kalled two days after comple t ion  of the  serial exposure;  ( b )  t en  
were  kil led six days after comple t ion  of the  serial exposure;  (c)  t en  were  kil led 
ten days after c o m p l e h o n  of the  serial exposure  (see Tab le  I I I )  

TABLE III 
RESULTs OF PATHOLOGICAL EXAMINATION OF LIVER TISSUE AFTER 45-MINUTE EXPOSURE TO 

ANAESTHETIC ON 5 CONSECUTIVE DAYS I-tAE~OTOX'trLIN AND EOSIN STAIN 

Total 
Fatty Cellular number 

degeneration change Normal examined 

Ktlled 2 days 
post-anaesthema ~ 2 2 10 

Killed 6 days 
post-anaesthesia 1 2 7 10 

Killed 10 days 
post-anaesthesm 0 2 8 i0 

Group 4. A repea t  g roup  of ten mice, anae, s thet :zed for 45 minu tes  on five 
consecut ive  days, t hen  kil led two days post -anaesthesm,  was done  This  t u n e  fat 
stares were  done  on liver hssue  in addi t ion  to the usual  h a e m o t o x y h n  and  eosin 
stains (see Tables  IV and  V) .  

TABLE IV 
RESULTS OF PATHOLOGICAL EXAMINATION OF LIVER TISSUE ~FTER 45-MINUTE EXPOSURE TO 

ANAESTHETIC ON 5 CONSECUTIVE DAYS HAEMOTOXY-LIN AND EOSIN STAIN 

Total 
Fatty Cellular number 

degeneranon change Normal examined 

Kdled 2 days 
post-anaesthesia 9 1 0 10 

TABLE V 
RESULTS OF PATHOLOGICAL EXAM][NATION 
OF LIVER TISSUE AFTER 45-MINLTE EX- 
POSURE TO ANAESTHETIC ON 5 CONSECUTIVE 

DAYS" SUDAN IIl  FAT STAIN 

Res jlts 
(Total involvement of lobule 

Mouse recorded as +4) 

1 + 2  
2 +3 
3 4- 
4 -}-1 
5 +2 
6 +3 
7 +3 
8 +3 
9 +2 

10 -}-2 
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RESULTS 

In the ladney studies no gross or microscopic alteration m ren',fl structure was 
seeIl .  

In the liver studies no spectre alterations were found o~a gross examination. 
Mlcroscppically three c!hanges were noted: (i) vacuolar forraation-fatty change, 
(~) mt~lear chan~e-e~ eessive numbers of bmueleated cells, excessive numbers 
of large nucleater cells, pyknosls of nuclei excessive; (m) zonal areas of cloudy 
swelling with pallor of cells. 

From Tables I to IV, it will be noted that a high percentage of livers examined 
two days after exposure to anaest]hesm showed evidence otE fatty degeneration, 
twenty-two out of thirt-y. Tissue examined at longer intervals post-anaesthesia 
frequently showed some nuclear changes. By this tune, vacuoles were no longer 
discernible. The fatty c]hange produced by Fluothane in mouse liver is the usual 
transient-type. 

In group 4 (mte~ exposed to 45 minutes of anaesthesm on five consecutive 
days and then killed two days later), the fatty change observed via haemotoxylin 
and ecgfn slides correlated 100 peI cent.with that seen on slides prepared with 
specm fat stams (see Tables IV and V) It will be noted that nine out of ten in 
this group showed fatty change The degree of fatty change is recorded. It is 
graded with total mv01vement of a lobule indicated by +4. For d&ails, see 
Table V. 

Str~MARY 

A study of the pathological status of mouse liver and kicktey after exposure to 
anaesthetic doses of Fluothane was done The findings as recorded inchcate a 
transient fatty, change inmouse liver. This was demonstrated by vacuole forma- 
tion seen on haemotoxylin and eosm slides when the experimental animal was 
killed two days post-anaesthesia. In the re-check series (Group 4), 100 per cent 
correlation between tissue stained with haemotoxyhn anti eosm and special 
frozen-section fat-stained slides was found. 

No gross or microscopic alterations m kidney structure were seen 
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I~SUM~ 

Nous avons falt une 6tude pour nous rendre compte de !'existence de pathologie 
dans le foie et les reins de souns soumises ~t des doses anesth4siques de Fluothane. 
Nous avons employ6 la souris comme animal de laboratoire. L'appareillage 
anesth6sique ern'ploy6 6tait un apparefl Kochmann (1912) modifi6. 

Nous n'avons constat6 aucune modification macroscopique ou microscopique 
dans la structure r6nale. Chez un grand nombre de somas soumises au Fluothane, 
nous avons constat6 une franche d6g6n6rescence grai~,;seuse du tissu h6patique 
aux environs de la veine centrale. Nous avons pu faire ces constatations sur des 
coupes venant d'animaux tt16s deux jours apr6s l'anesth6sie. Lorsque les coupes 
de tissu venaient d'animaux tu6s cinq ~t ,dix jours apr6s l'anesth6sie, nous n'avons 
pas pu observer de formations vacuolaires. Cependant, ~t ce moment-l~t, nou~ 
avons not6 sur certaines cou ~es des changements nucl6atres, i.e., de multiples gros 
noyaux et de multiples cellu es binuc166es. 

Dans les groupes de v6rification (Tables IV et V), les r6sultatst sur les coupes 
hemotoxylin et eosin correspondaient 100g ~t des pr6parations sp6ciales de train4es 
de graisse gel6e. 

REFERENCES 

1. GOODMAN, L S, & Gm.x~.N, A The Pharmacolog, cal Basx', of Therapeutics. 2nd edition. 
New York: Macmdlan (1955) 

2. RAVENTbS, J The Actaon of Fluothane A New Volalale 2~uaesthetm Brit J. Pharmacol. 
11(4): 394 (1956). 


