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Superoxide dismutase (SOD) is an enzyme that in normal mammalian
tissues catalyzes the dismutation reacticn of superoxide anion
("scavenging" of oxygen free radicals) (1). It has been unequi-
vocally shown in experimental studies that pretreatment with SOD
will reduce tissue damage in the kidneys and the heart following
reperfusion after a "now-flow" situation in these organs (2,3).
The enzyme, which has a molecular weight of around 31,200 is,
however, rapidly eliminated from the circulation, mainly by the
kidneys (4). We have studied the renal handling of 125-I-S0OD by
use of the modified Sperber technique which differentiates be-
tween peritubular and 1luminal uptake of substances, e.g. pep-
tides, in the avian kidney (5).

The avian kidney has a renal portal system, i.e. venous blood
from the hindleg perfuses peritubular sinuses in the ipsilateral
kidney before entering the systemic circulation. Portal blood
reaches the peritubular side of both proximalvand distal tubular
cells during first passage through the sinuses. The glomeruli, on
the other hand, are bypassed during first passage and are reached
by the venous blood from the leg only after recirculation, i.e.
through the arterial circulation when both kidneys are perfused
simultaneously and equally. Thus, the renal portal system allows
the 1investigator to create an asymmetry between the kidneys.
Portal 1injection of a substance that binds to the peritubular
side of tubular cells will result in more substance being bound
in the injected kidney than in the contralateral kidney due to
greater quantity of substance during first passage through the
peritubular sinuses. A substance, that is subject solely to lumi-
nal reabsorption, subsequent to glomerular filtration, on the
other hand, will accumulate equally in the two kidneys since

filtration occurs only after recirculation of the substance, i.e.
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under equal conditions for the two kidneys. For details about the
method, see 0dlind {(6), Milton and 0dlind (5).

Following portal injection of a mixture of bovine 125-1-S0D
(supplied by Pharmacia, Uppsala, Sweden) and the extracellular
marker 51-Cr-EDTA (Behringwerke AG, Marburg, FRG), with an acti-
vity ratio (125-I/51~Cr) in the injection solution of 1.0, hens
were killed at 1 or 10 min after injection. Isoptope activity in
the kidneys was determined in a two-channel gamma spectrometer
(Packard Instrument Co., USA). Appropriate corrections were made

for crossover to obtain net activity.
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Figure 1: 125-1/51-Cr ratio in injected (&—8) and control (0---0) kidneys
after renal portal injection of 125-I-superoxide dismutase {(SCD)
and 51-Cr~EDTA (means + SEM). Number of animals; 3 at each time.

At 1 min after the injection 125-1-S0D was equally distributed
in the two kidneys (Fig 1). This clearly shows that the bovine
enzyme is not taken up by, or bound to proximal or distal tubular
cells from the peritubular side in the avian kidney. This then in
contrast to e.g. insulin that is extracted from peritubular blood
and to some extent taken up into proximal tubular cells (7). It
has been shown earlier with this model that the kidney content of
51-Cr-EDTA is similar at 1 and 10 min after injection in both
kidneys and that there 1is no accumulation of the free iodine
label (5). Thus, the distinct and parallel increase of the iodine
to chromium activity ratios from 1 to 10 min after the injection
(Fig 1) shows 125-I-S0D to be accumulated similarly in both kid-
neys since the denominator of the ratio did not change. This

demonstrates that 125-1-8S0D was reabsorbed into or bound to tubu-
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lar cells from the luminal side of the avian nephron i.e. subse-
quent to glomerular fiiltration of the enzyme. This is compatible
with what would be expected from the renal handling of a neutral
protein with a molecular weight around 30,000 (8). Further stu-
dies, e.g. using autoradiography, are needed to determine the
cellular 1localization of the renal uptake/binding of SOD and

where along the nephron that this occurs.
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