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The phenomenon of oliguria or anuria following operation or mani-
pulation of the urinary tract is well recognized. Few have attempted
a definite explanation except on the basis of a ureterorenal or reno-
renal reflex. Such a hypothesis as this assumes a nervouspathway
but does not adequately explain the fundamental changes in the
kidney or kidneys. Bieter! has recently studied the effects of splanch-
nic section and stimulation on the blood-containing glomeruli of the
frog. With the technique of direct observation he found that the
splanchnics were concerned in the control of the glomerular circulation
and felt that such a control explains reflex anuria. The Janus green
B method of Hayman and Starr.? offers another method of approach
to this problem and the present paper reports a study of this type.

Method

Two groups of rabbits were studied. In one group, unilateral nephrectomy was
done and the animal allowed to recover for 2 hours when the opposite kidney was
injected. In the other group, the animal was placed under sodium barbital anes-
thesia, the right kidney removed and a constant record of blood pressure kept for
the 2 hours, when the left kidney was injected. In all experimental animals the
right kidney was removed by an extraperitoneal lumbar operation and injected
supravitally as described by Moore and Lukianoff2 The bladder was emptied
by catheter at the beginning and by catheter and inspection of the organ at the
end of each experiment. Sodium barbital for anesthesia was given intravenously.
The blood pressure was recorded from the carotid artery with a mercury manom-
eter and a Becker kymograph. The phenolsulfonephthalein  excretion was
determined for a period of 1 hour after intravenous injection. Intravital injections
and counts of both kidneys were carried out as described by Moore and Lukianoff.3

! Bieter, R. N., Am. J. Physiol., 1930, 91, 436; Proc. Soc. Exp. Biol. and Med.,
1928-29, 26, 792.

? Hayman, J. M., Jr., and Starr, L., J. Exp. Med., 1925, 42, 641.

¥ Moore, R. A, and Lukianoff, G., J. Exp. Med., 1929, 50, 227.
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TABLE IV
Supravital Injections

Rabbit No. Kidney Weight cortex | Weight sample | Count on sample EStimiatee;“ﬁre
gm. gm.
7 R 3.15 0.35 22,877 205,893
L 2.94 0.33 22,666 201,933
31 R 3.10 0.31 17,886 178,858
L 3.38 0.33 18,177 186,410
34 R 3.713 0.37 21,983 221,610
L 3.32 0.33 21,511 216,411
TABLE V
Distribution of the Findings
Unilateral nephrectomy Sham operation Control
Ranlge of open
glomerud Open U?il;eekzmll::zs Open Urine 2 hours Open Urine 2 hours
per cent per cent cc. per cent cc. per cent (75
0-10 3.6 4.0
11-20 13.2 3.5 16.7 7.8
17.9 2.25 18.7 12.0
21-30 21.1 4.25 22.2 39.0 25.7 17.5
23.3 0
3140 33.2 5.0 36.7 32.0 36.9 155.0
37.0 10.0
41-50 47 29.5 49.2 1.25 42.3 0.3
5160 59.7 4.5 ' 59.0 58.0
61~70 66.2 16.0 63.8 30.0
68.0 11.0
71-80 73.6 17.0 78.4 37.0
Above 80 80.2 8.0 87.3 33.0
105.7 28.8
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RESULTS

The results on the individual animals are given in Tables I, II, III,
and IV with a general summary of the urine outputs and open
glomeruli in Table V.

Charts similar to Table V show that the open glomeruli vary in-
versely as the blood pressure, indicating that vasoconstriction for
maintenance of pressure is participated in by the kidney arterioles
with consequent decrease of glomerular circulation.

With the exception of four animals there is a general correlation
between open glomeruli and urine output. Further the output by
one kidney for a 2 hour period after unilateral nephrectomy is approxi-
mately one-half of that of the control animals. Hence, renal shock
was not produced in these animals and the solitary kidney performed
its share of the excretory work.

With the exception of Animal 19 with 3.6 per cent of open glomeruli,
there is no essential difference in the number of open glomeruli in
the normal, sham operation, and experimental groups. The normal
average of 47.6 per cent is low when compared to the figures of Hay-
man and Starr? and Moore and Lukianoff,? but differs by only 14.6
per cent from the experimental group. The result of 61 per cent for
the sham operation animals is well within the range of normal.

The blood pressures are low but essentially the same in all three
groups so that this factor would not serve to invalidate the results.
The results on the control animals show that an average pressure of
above 40 to 50 mm. Hg is sufficient for normal urinary output in the
rabbit. Animal 17, with no output for 2 hours after unilateral neph-
rectomy, was not followed with blood pressure records, but it is
probable that there was a low pressure. The 0.3 cc. output in control
Animal 335 is accounted for on the low average pressure of 20 mm. Hg.
The marked polyuria in Animal 22 is not explained. There is nothing
remarkable in the other results on this animal, and the open glomeruli
total only 36.9 per cent. The low output in sham No. 28 is also
unexplained.

SUMMARY

1. Renal shock with oliguria or anuria after unilateral kidney
operation has not been produced in seventeen rabbits.
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2. For a period of 2 hours after unilateral nephrectomy the one
kidney carries on a proportionate part of the work of the previous two
kidneys, and there is no evidence of functional compensation.

3. There is a general correlation between open glomeruli and urine
output.

We wish to thank Doctor H. T. Karsner for aid in the preparation
of this report.



