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could have been derived from the disap- 
pearing unconjugated C14 bilirubin. The 
actual figure is probably considerably less 
since it is known that some of the uncon- 
jugated C14 bilirubin is metabolised and not 
converted to conjugated C14 bilirubin. Only 
a small error is therefore incurred in the 
calculation of the half-life of conjugated 
bilirubin in the bile duct ligated rats. Whether 
the simultanous retention of conjugated bile 
salts in this preparation influences the half 
life of conjugated bilirubin cannot be es- 
tablished without pure speciments of the pig- 
men t. 

It is not known whether conjugated and 
unconjugated bilirubin are present in tissues 
in the same or different proportions as those 
found in plasma. I t  has, therefore, not been 
possible to calculate the size of the total 
miscible bilirubin pool from the data ob- 
tained in this study. 

Summary. Unconjugated ( CI4) -bilirubin 
was administered intravenously to rats with 
complete biliary obstruction. The plasma 
disappearance curves of both the conjugated 

and unconjugated ( C14) -bilirubin fractions 
were determined using a modified Weber and 
Schalm technique. More than 70% of the 
( C14) -bilirubin radioactivity in the plasma 
was present as conjugated ( C14)-bilirubin 
after 15-30 minutes of injecting the uncon- 
jugated label. The (biological half life of un- 
conjugated ( C14) -bilirubin averaged 53 hours 
while that of the conjugated form 34 hours. 
This difference could be explained by the 
clearance of conjugated ( C14) -bilirubin by the 
kidney. I 
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When man is exposed to hot environments, 
any circumstance that reduces his ability to 
sweat is considered detrimental to his physical 
well being. One factor that has not been in- 
vestigated is the effect of heat content of in- 
gested fluids on human temperature regulation. 
Brief studies( 1,2) have been reported on 
palatability of water a t  various temperatures 
but there is a divergence of opinion based on 
subjective evidence as to what the temperature 
of ingested fluids should be when man is ex- 
posed to warm environments. Environmental 
studies reflect this condition and when water 
or other fluids were used to rehydrate heat ex- 
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posed individuals, temperature of ingested 
fluids has been ignored, definitely stated or 
vaguely indicated. Basic to this varied treat- 
ment of ingested fluid temperature is the 
assumption that there is little or no detectable 
difference in performance following cold or 
warm water ingestion (3 ) . Such reasoning is 
based on the small amount of heat used to 
raise the temperature of ingested cold liquids 
to that of the body. During a series of heat 
exposure experiments we obtained data which 
indicate that this concept is an oversimplifi- 
ca tiun. 

Methods. Three nude non-acclimatized male 
medical students were exposed for 12 hours 
to 43 C D.B. and 29 C W.B. in order to 
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TABLE I 

Original Evaporative Rectal temp ("C) 
Ingested body wt wt loss Urine loss A Rectal 

2nd hr 12th hr temp ("C) Subject fluid (kg) (kg) (1) 

1 None 
Cold saline 
Warm saline 

Cold saline 
Warm saline 

Cold saline 
Warm saline 

2 None 

3 None 

90.26 
89.79 
88.19 
75.63 
75.74 
75.76 
83.15 
81.72 
79.56 

3.93 
3.25 
3.80 
3.12 
2.86 
3.25 
3.67 
3.24 
3.86 

.370 
3 6 7  
.935 
.405 

1.198 
.851 
.438 
3 8 3  
.824 

36.89 38.56 
36.55 36.89 
36.67 36.78 
37.00 37.67 
36.67 37.33 
36.89 37.00 
37.00 37.67 
36.78 37.22 
36.89 37.22 

1.67 
.34 
.ll 
.67 
.66 
.11 
.67 
.44 
.33 

compare rates of evaporative weight loss when 
rehydrated at  hourly intervals (0.1 % saline 
equal to weight loss) and when they received 
no fluids for the entire heat exposure period. 
Body weights (Buffalo Beam Balance) were 
taken hourly and rectal temperatures were 
taken a t  2-hour intervals from the second to 
the twelfth hour of heat exposure. The same 
calibrated clinical thermometer was used for 
all subjects. Subjects were restricted to a 
canvas cot and stood up only to be weighed 
or to urinate. 

Results. Inadvertently, rehydration was 
accomplished with saline that had been cooled 
to 8-10 C. As shown in Table I, subjects 
rehydrated with cold saline, lost less weight by 
evaporation than when they were dehydrated. 
Rehydration experiments were repeated a 
second time using warm (3 7 C) 0.1 % saline to 
maintain body weight. Evaporative weight 
loss increased 0.39 1 to 0.62 1 over that 
recorded during cold saline ingestion whereas 
amounts of urine excreted did not show any 
consistent change. In addition, increases in 
rectal temperatures during the final 10 hours 
of heat exposure were greater with cold than 
with warm saline ingestion (Table I). 

Discussion. Deficits in evaporative weight 
loss produced by cold saline ingestion could 
not be accounted for by equating calories 
needed to warm the ingested fluid to body tem- 
perature with an equal caloric reduction in 
sweat production (1 g of evaporative loss = 
0.58 kg cal) . Reductions in evaporative weight 
loss during experiments with cold saline in- 
gestion were 3-4 times that necessary to warm 
the ingested fluid to 37 C. The net result of 
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such evaporative deficits was heat storage as 
reflected by greater increases of rectal tem- 
peratures when cold rather than warm saline 
was ingested (Table I). 

To account for the greater heat storage 
during cold saline ingestion, evaporative 
deficits need only to have been in the range 
of 501-100 g of sweat. Since reduction in 
evaporation was greater than this (Table I ) ,  
i t  is suspected that sweat secreted by our 
resting non-acclimatized subjects who ingested 
warm 0.1% saline was not totally used for 
body cooling-i.e., a portion of the sweat 
dripped rather than evaporated from their 
bodies. This is supported by the findings of 
Wyndham et aZ( 4). 

Ingestion of saline warmed to 
body temperature was accompanied by 
secretion of sweat that was more than ample 
to maintain body temperature. Ingestion of 
cold saline reduced sweat production and in- 
creased body heat storage. Since urine for- 
mation showed no consistent volume changes, 
increased production or action of antidiuretic 
hormone does not appear to be involved in this 
reduction of sweat secretion. 

Summary. 
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