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procedures would have been required, con-
ditions not compatible with objectives in these
preliminary experiments.

In spite of the exploratory nature of these
tentative trials, it is apparent that the life
expectancy of these lizards, when under nor-
mal thermal conditions—that is, 31-38°C—
is less than 2 days; whereas with moderate
cooling to 27-28°C or chilling to 10-11°C,
there is a material prolongation of life, in the
former case by 7 to 8 days, and in the latter
as much as 14 days. Unfortunately, controls
were not run to determine how long a nor-
mal lizard would survive at this temperature
(ice box).

Although these results might have been
predicted by the use of Van't Hoffs Law, the
ameliorating effects are greater than the Q,
of 2, and approach those of 3 to 4. This
larger factor may be due to inherent differ-
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ences of tissues or to physiological functions,
but at present it seems more probable that
the explanation may lie in the realm of nor-
mal differences of the Qo for different thermal
levels.

Conclusions. 1. Contrary to reports in-
dicating that “cold blooded” creatures are
not susceptible to tetanus toxin, the desert
iguana is susceptible and for temperature
studies is an excellent experimental animal.
2. Lowering of temperature markedly pro-
longs life in the desert iguana inoculated
with tetanus toxin. From Van’t Hoffs Law
one would expect a slowing down of the ef-
fects of the toxin at lower temperatures.
3. There is a tremendous field awaiting study
on the effects of altering bodily temperature
on the course of disease, especially where
toxic factors are concerned.
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Use of Thiosulfate Clearance As a Measure of Glomerular Filtration Rate
in Acidotic Dogs.*

R. F. P1rts Axp W. D). LOoTSPEICH.
From the Department of Physiology, Syracuse University Medical College, Syracuse, N.Y.

The renal clearance of thiosulfate has re-
cently been proposed as a measure of
glomerular filtration rate in the normal dog!
and in man.2 Since the majority of the ionic
constituents of the glomerular filtrate are
more or less completely reabsorbed during
their passage through the renal tubules, the
apparent tubular rejection of this anion con-
stitutes an interesting anomaly. The pres-
ent study of the excretion of thiosulfate in
the acidotic dog was undertaken with the
following 2 ends in view. If thiosulfate were
to undergo no reabsorption in the tubules

# Aided by grants from the John and Mary R.
Markle Foundation and from the United States
Public Health Service.

1 Gilman, A.. Philips, F. S,
J. Physiol., 1946, 146, 348.

2 Newman, K. V., Gilman, A., and Philips, F. 8.,
Bull. Johns Hopkins Hosp., 1946, 79, 229,

and Koelle, K. .

of animals with disturbed acid base relation-
ships, as is apparently true in normal ani-
mals, that fact would strengthen the con-
cept that its clearance constitutes an ade-
quate and broadly applicable measure of fil-
tration rate. If the thiosulfate clearance
could be used as a measure of filtration rate
in acidotic animals, it would have the fol-
lowing advantage over the creatinine clear-
ance. Thiosulfate, unlike creatinine, is de-
void of buffer properties. Hence, it can be
predicted that the administration of this sub-
stance would not affect the rate of excretion
of titratable acid, as does the administration
of creatinine.?

In this study it has been found: (1) that
the thiosulfate clearance provides an accurate
means of quantitating glomerular function in

3 Pitts, R. F., and Alexander, R. 8., Am. J.
Physiol., 1945, 144, 239,
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acidotic dogs; (2) that the administration ‘o
of thiosulfate per se does not significantly 28|82 2z 23 g5 28 2S
disturb either glomerular filtration rate or mE[CS me HAd S A A
renal plasma flow; and (3) that the admin- il o &
istration of thiosulfate does not greatly alter E :5, tE B oy v e e S
the rate of excretion of titratable acid. Ac-  E£fl§|EF£E|ZR 3iz g 83 =% g%
cordingly, the thiosulfate clearance is to be g o &%
preferred to the creatinine clearance in studies  § e
on renal function in animals in acidosis. 2 g2 2l I AR 9% 22 22

Methods. A total of 12 experiments were £ (C@Eg|®! B ®x® we € e
performed on 3 trained female dogs rendered z
acidotic by the oral administration of am-  Z Y-
monium chloride. Solutions containing cre- el 2 SEIBR T 22 3% B% 2%

Pt : : . Ell3 EllSe cc &S S5 =& S5
atinine, sodium thiosulfate and sodium a|ls 3l & £ S €€ &<
p-aminohippurate were infused at a constant = 7 ~
rate into the saphenous vein. Except in Ex- Slle | £ 2

. . . o ~ Zhad o e S O =M
periments 1 and 2 the rate of infusion was Bl e [£E5)es 28 B3 88 g€ 2%
maintained at 3 cc per minute. In these é‘ e £ ‘"‘;gc'o 22 23 S €8 &<
initial experiments infusion rates of 10 cc < & E
per minute gave evidence of expansion of cir- £ R R .
culating blood volume and increased filtra- o i :fg %3 g Ef EE §|E
tion rate. High infusion rates were there- g 5 STomeamw R e
fore discontinued. Plasma and urine thio- ofl E1 .
sulfate concentrations were determined by _‘é ZlEEl=< So oo 9 wLT S®
the plasma method of Newman et al2 Cor- g A == T=t= e
rections were made for both plasma and urine Ej |
blanks. Other procedures and chemical 5% A
methods have been described in previous com- & SERIRM mie o c® =S o
munications.?* Ellz |ES ¥RE 83 B8R 35 &% X8

Identity of the creatinine and thiosulfate C =
clearances in acidotic dogs. In SO compari- gtz - _
sons of simultaneously determined thiosul- < < :Eﬁgg NN N s o o
fate and creatinine clearances in 3 acidotic ~ £} € SR I
dogs, the mean thiosulfate/creatinine clear- ElE
ance ratio was 1.004. In 10 experiments the ;—: < 5‘35 c & & <o = oo
ratios varied within limits of 0.95 and 1.05. —lfz |ZZZ°F & =2 = = =2
In 2 experiments ratios as low as 0.90 and g7
as high at 1.13 were observed. Tt is evident 2| <
within limits of experimental error that the = R s 2 8§ § 5
thiosulfate and creatinine clearances are equal £ S
in acidotic dogs as they are in normal dogs.! &

In Table I are presented 2 illustrative ex- 2l _% . s e e ce o2 wm
periments in which the plasma concentration <l ESEE[E3 22 5 2T A5 25
of thiosulfate was varied from 17.8 to 55.6 ol EEFFEE 28 BE S5 338 8%
mg %. The plasma concentration of cre- g mmm o -
atinine was maintained essentially constant g
at an optimum level for the determination of g wol| N
filtration rate. It is obvious that the 2 clear- < =1 )

4 Pitts, R. F., and Lotspeich, W. D., Adm. J. Eoa
Physiol., 1946, 147, 138, Zoal o
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ances are in essential agreement, and that
the thiosulfate clearance is independent of
plasma level over a 3-fold range of concen-
tration. For these reasons we feel that the
thiosulfate clearance gives as accurate an es-
timate of the quantity of fluid filtered through
the glomeruli as does the creatinine clearance.
The severity of the acidosis in the animals
used in these experiments is indicated both
by the low arterial pH wvalues, and by the
reduced plasma bicarbonate concentrations.
As a consequence of the acidosis the urines
were highly acid and ammonia and titratable
acid were excreted at accelerated rates. It
is significant that the buffering capacity of
the urinary creatinine accounts for over 90%
of the titratable acid eliminated.

Lack of effect of thiosulfate on glomerular
filtration rate and minimum effective renal
plasma flow. Tt is apparent from Experi-
ments 3 and 4 in Table II, that the admin-
istration of thiosulfate is without significant
effect on filtration rate and minimum ef-
fective renal plasma flow. Throughout both
experiments these renal variables were meas-
ured respectively by the creatinine clearance
and by the p-aminohippurate clearance. The
initial 3 periods of each experiment consti-
tute the control observations. During the
final 3 periods thiosulfate was infused at
such a rate that its clearance could be used
as an accurate measure of filtration rate.
No really significant change occurred in either
filtration rate or renal plasma flow as a re-
sult of the infusion of thiosulfate, slight in-
creases in Experiment 3 being offset by slight
decreases in Experiment 4. Identical ex-
periments on 2 other animals yielded similar
results.

Advantage of thiosulfate over creatinine in
experiments in whick titratable acid is to be
measured. 1t was roted in connection with
Experiments 1 and 2 that over 90% of the
observed urinary titratable acid could be
ascribed to the buffering action of creatinine.
Experiments 5 and 6 emphasize the fact that
the administration of creatinine very marked-
ly increases the rate of elimination of titrata-
ble acid in the acidotic animal. In the ini-
tial 3 periods of each experiment little buf-
fer substance was present in the urine, and
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as a consequence the rate of excretion of
titratable acid was low, amounting only to
0.005 to 0.008 milliequivalents per minute.
Following the administration of creatinine
the rate of excretion of titratable acid in-
creased more than 10 times to values rang-
ing from 0.085 to 0.103 milliequivalents per
minute. Since the urinary pH did not change,
the increased elimination of titratable acid
derived solely from the increased elimina-
tion of creatinine.

Experiments 3 and 4 in Table II illus-
trate an interesting phenomenon which we
have occasionally observed, namely, that the
urine may not be especially acid even though
the extent of the reduction of the alkali re-
serve is great (see especially Experiment 4).
The excretion of titratable acid was moderate
in this experiment although the urine con-
tained much buffer. Following the admin-
istration of thiosulfate, the urine pH fell and
the excretion of titratable acid increased pro-
portionally. This effect on urine pH is not
peculiar to thiosulfate for we have observed
it following the administration of sodium
phosphate, sodium p-aminohippurate and
even sodium chloride in the dog. At the
moment we have no adequate explanation for
it. It is by no means universally observed.

Summary and Conclusions. The data pre-
sented above confirm the observations of
Gilman et al.! that the thiosulfate clearance
may be used as a valid measure of glomerular
filtration rate in the dog, and extend these
observations by showing that it is applicable
to animals with disturbed acid base relation-
ships as well as to normal animals. Because
the administration of thiosulfate has no sig-
nificant effect on glomerular filtration rate
(creatinine clearance) and minimum effective
renal plasma flow (p-aminohippurate clear-
ance) the thiosulfate clearance may be used
in studies on renal function. in acidotic ani-
mals with minimal disturbance of these dis-
crete renal variables. Since thiosulfate is
not a buffer, the administration of this sub-
stance does not greatly alter the rate of
excretion of titratable acid. This virtue is
likewise possessed by mannitol and inulin,
but the simplicity and accuracy of the thio-
sulfate analysis argues strongly in its favor.



