marrow cells of 8-month-old radiochimeras were virtually entirely of donor origin, whereas about 50% of the
bone marrow cells from the 2-month-old heterotopic grafts were of recipient origin, in agreement with results
obtained by other workers [6].

A1l controls of specificity of the immunofluorescence reaction were positive, i.e., the fibroblasts and
histiocytes did not fluoresce in the control reactions. The results of the immunofluorescence test indicate that
bone marrow fibroblasts are histogenetically independent of macrophage-histiocytes and hematopoietic cells.
In fact, all fibroblasts in cell cultures from radiochimeras bound antibodies against H-2 antigens of (CBA X
C57BL/6)F, recipients but no histiocytes did so. All bone marrow fibroblasts of the radiochimeras were thus
of recipient origin and all the histiocytes of donor origin. All fibroblasts growing from cells of the heterotopic
grafts were of donor origin, whereas 80% of the histiocytes were recipient's cells and 20% donor's cells.
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ACID MUCOPOLYSACCHARIDES OF THE INNER
ZONE OF THE RENAL MEDULLA IN ALBINO
RATS KEPT UNDER DIFFERENT CONDITIONS

T. L. Dubynin UDC 612.46.015.32-06:613.2+613.162

In albino rats kept without water reactions for acid mucopolysaccharides in the interstitial tis-
sue of the distal part of the inner zone of the renal medulla remained highly stable in experi-
ments carried out under conditions of higher relative atmospheric humidity.

KEY WORDS: renal medulla; interstitial tissue: acid mucopolysaccharides.

Dry feeding experiments on rats have shown that the morphological picture of the inner zone of the renal
medulla differed considerably depending on the relative atmospheric humidity. Corrections thus had to be in-
troduced to the morphological picture of the renal medulla described by the writer previously [2, 3], given the
concentration character of diuresis in rats.

The object of this investigation was to study the distribution of acid mucopolysaccharides (A MPS) in the
renal medulla of albino rats during dry feeding at different levels of relative atmospheric humidity (@).
EXPERIMENTAL METHOD

Male rats weighing 250-300 g were kept in single cages at 20~22°C without water, with an excess of dry
food (cereals), with a water content of 4.8-5%. The 100 rats of group 1 were kept in a relative humidity of
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Fig, 1, Scheme of distribution of AMPS in renal medulla of rats.
Group 1: t=20-22° ¢ = 80-90%. Group 2: t=20-22° ¢ = 60-
70%. Top row is experiment, bottom row control. A) Outer zone:
B) inner zone. Strips: 1) outer; II) middle; IIT) apex. Closeness
of shading reflects intensity of reaction for dialyzed iron in differ-
ent zones and strips of medulla.

80-90%, and four rats acted as the control. The 24 rats of group 2 were kept in a relative humidity of 60-70%,
and five rats served as the control. The rats were decapitated from 4 to 12 days later. The kidneys were

fixed in 10% acid formalin at 4°C. Blocks containing the central part of the medulla were embedded in paraffin
wax and serial sections were cut in two mutually perpendicular planes: parallel and perpendicular to the long
axis of the pyramid. The sections were stained with hematoxylin—eosin, picrofuchsin, Heidenhain's iron hema-
toxylin, Heidenhain's azan, and the combined reaction of Ritter and Oleson, with salivary amylase and testicular
hyaluronidase controls.

EXPERIMENTAL RESULTS

The rats in the experimental groups continued to excrete urine for not more than 4 days. At the same
time the animals lost interest in the food, became disinclined to move and aggressive, and their hair was un-
tidy. Their mucous membranes weredry and developed ulcers after 8 days. At autopsy the blood was thick and
dark, the tissues flabby and dry, and the intestine and urinary bladder were empty.

Distribution of AMPS in Interstitial Tissue. The intensity of the reaction for AMPS in the outer strip of
the inner zone of the medulla remained unchanged in both groups of animals (Fig. 1). In transverse sections
through the middle strip of the inner zone in the animals of group 1 AMPS consisted of masses of large granules
in the rays of the delta-shaped areas of interstitial tissue separating the thin limb of Henle's loop and the col-
lecting tubule. Hale- and PAS-positive structures of the interstitial tissue had very distinct boundaries. In the
animals of group 2 small elongated granules of AMPS remained in the middle strip of the inner zone, parallel
to the long axis of the nuclei of the interstitial cells. The density of these granules varied. They were ar-
ranged in groups in close contact with the collecting tubules and the epithelium covering the papillae. As the
duration of the experiment increased, a clear tendency was observed for them to increase in number and den-
sity. The reaction for dialyzed iron was partly preserved even in the latest stages of the experiment in the in-
terstitial tissue of the distal portion of the inner zone of the medulla (apex) in the animals of group 1 (Fig. 2a).
Layers of AMPS, considerably reduced in intensity and apparently fragmented, exposing area of PAS-positive
basement membranes and their projections into the interstitial tissue. In 12 of the 13 animals in group 2, af-
ter 8 days of dry feeding, the reaction for AMPS disappeared completely from the interstitial tissue of the
apex (Fig. 2b). The vessels of the inner zone of the medulla in both groups of rats on a dry diet were dilated
and gave the interstitial tissue a honeycomb appearance. The endothelium was high and the lumen of the ves-
sel, filled with blood, resembled a broken spiral in appearance. Because of swelling of the endothelium sec-
tions passing through the hydrated areas of endothelium could give the impression of an empty space in the
lumen of the vessel. The plasma in the lumen of the vessels in this zone was PAS-positive and stained darkly
with pieric acid, eosin, iron hematoxylin, and aniline blue. Sometimes areas of plasma with a positive reaction
for AMPS appeared. In the middle strip of the inner zone in some vessels erythrocytes formed "rouleaux™ of
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Fig. 2. Interstitial tissue of apex of renal medulla of albino rats. Dry feeding for
12 days: a) ¢ = 80-90% (group 1); b) ¢ = 60-70% (group 2). Ritter—Oleson, objec-
tive 40 X,

different lengths, becoming denser toward the apex, and the quantity of plasma in the lumen was small. Other
vessels contained plasma among which separate erythrocytes could be distinguished. In the capillaries of the
"rete mirabile™ at the apex of the papilla the distribution of erythrocytes and plasma was more uniform. No
difference was found in the histological picture of the microcirculation in the animals of groups 1 and 2.

Two types of abnormalities of the morphological picture of concentration diuresis could be distinguished
in the medulla: a) highly individual abnormalities found in particular animals and observed also in the control
rats, b) the presence of a residual reaction for AMPS in the interstitial tissue of the apex of the renal medulla
of animals kept on a dry diet and in a high relative atmospheric humidity (80-90%) but the absence of this reac-
tion in animals kept without water and in a relative humidity of 60-70%.

At a temperature of 21°C and with mean values of ¢ (65 and 85%) the weight of water vapor in 1 cubic me-
ter of air (absolute humidity) is 13-107% and 171073 kg respectively. It may naturally be assumed that the dif-
ference of 41072 kg water vapor/m? air (amounting to more than 23% of the second figure quoted) is a signif-
icant factor for rats kept in a state of acute water deprivation.

The deviations or, more accurately, the difference between the results of the two groups of experiments,
must in the writer's view be linked with the loss of water by the animals in thermoregulation. With a higher
moisture content in the atmosphere (for the temperature range from 20 to 22°C) the heat output of the animal
is higher and, correspondingly, the loss of water in thermoregulation is reduced.

These results confirm once again Ginetsinskii's view [1] of the extraordinary sensitivity of the polysac-
charide system of the renal medulla to factors changing the water balance of the body. It follows from these
results that atmospheric humidity affects the distribution of AMPS in the inner zone of the renal medulla of rats
kept on a dry diet but has no appreciable effect on the distribution of AMPS in animals with an ordinary intake
of food and water.
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