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King and Moore• suggested that there is an optimum 
specific gravity of approximately l ·2 for the rate of 
passage of inert particles through the alimentary 
tract of the cow. Our results are similar, and show in 
addition that the time particles of equal weight are 
retained in the whole tract is a resultant of two 
complementary components each independently re
lated to specific gravity. The relevance of this 
concept to the differential rates of passage of roughages 
and concentrate foods is being studied. 
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Renal Oxygen Tension 
URINE oxygen tension is regularly lower than the 

oxygen tension of renal venous blood. ·when urine 
does not contain large amounts of reducing substances, 
for example, ascorbic acid, the urinary oxygen con
sumption is very low and cannot account for the low 
oxygen tension of fresh pelvic urine1• It has been 
calculated that only insignificant oxygen tension 
gradient may exist across the tubule wall2 • The low 
urine oxygen tension therefore indicates that some 
segment of the tubule system has a lower oxygen 
tension then renal venous blood. Reeves et al. 2 have 
suggested a low oxygen tension in the peritubular 
capillaries due to 'plasma skimming'3, and that urine 
oxygen tension is determined in the convoluted 
tubules. As the collecting ducts have been shown to be 
freely permeable to water and urea, however, an 
equilibration of the urine oxygen tension with medul
lary oxygen tension as well seems highly probable. 
Determination of the availability of oxygen to a 
platinum electrode introduced into the various zones 
of the dog kidney was therefore undertaken. 

Healthy dogs, weighing 15-28 kgm., were 
anresthetized by 'Nembutal', 25 mgm./kgm. body
weight, and one kidney exposed by a flank incision. 
No water was given on the day of experiment, and 
the dogs were accordingly in the antidiuretic state. 
Available oxygen was determined by a 0·4-mm. thick 
uncovered platinum electrode of 8-mm. length. A 
silver plate coated with silver chloride was used for 
anode. A constant potential of 0·6 V. was applied 
between the cathode and anode 4• The platinum 
electrode was inserted vertically into the exposed 
kidney, generally causing negligible amounts of 
hremorrhage. The electrode was then moved stepwise 
into the renal parenchyma, 2-7 mm. each time, 
allowing time for stabilization at each point. After 
withdrawal of the electrode, indian ink was injected 
into the channel left by the electrode. The kidney was 
then removed and examined for exact localization of 
the electrode positions. Experiments were performed 
both during air and oxygen breathing. The fall-off of 
available oxygen produced by clamping the renal 
artery was examined with the electrode in various 
positions. 

Available oxygen was regularly lower in the renal 
medulla than in the cortex. A stepwise decrease of 
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Fig. 1. Available oxygen in the various zones of the kidney. 
Electrode positions shown in schematic drawing (above). 

?.°.z., inner zone; o.z., outer zone 

the electrode current was obtained in most experi
ments during stepwise introduction of the electrode 
from cortex to medulla. By pulling out the electrode 
in the same manner, the reverse picture was obtained 
(Fig. 1). Unfortunately no absolute values for oxygen 
tension are provided by the present technique. 
Clamping of the renal artery during oxygen breathing 
caused a very fast initial reduction of cortical avail
able oxygen, describing an upward concave curve, 
while medullary available oxygen initially showed 
slow decrease and then fell off very rapidly, giving an 
upward convex curve. The difference is most readily 
explained from the oxyhremoglobin dissociation 
curve by assuming an oxygen tension of the renal 
cortex of at least 80 mm. mercury and a medullary 
oxygen tension less than 60 mm. mercury during 
oxygen breathing. 

The oxygen consumption is probably not higher in 
the medulla than in the cortex. The low medullary 
oxygen tension must therefore result from a relatively 
low medullary blood-flow, or from perfusion of the 
renal medulla by blood of low h::ematocrit. A decreas
ing oxygen tension towards the papilla might also 
result from counter-current diffusion of oxygen from 
the descending to the ascending limbs of vasa rect::e 
and the loops of Henle, as proposed by Levy•. 

From the present findings the low urinary oxygen 
tension is readily explained by equilibration between 
the renal medulla and urine passing through the 
collecting ducts. It should be admitted, however, that 
the high oxygen tension of the renal cortex as determ
ined polarographically does not necessarily imply a 
high oxygen tension in the peritubular capillaries. 
Blood of high hmmatocrit passing through hypothe
tical shunts in the cortex would presumably influence 
the polarographic reading to the same degree as would 
the cell-poor moiety passing through the peritubular 
capillaries. 
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