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Abstract

Polyester-crystic cast was observed to reach the peritubular capillary plexus following in-
jection in sheep kidneys. Microvascular structures in this region are also reported in this study.
Glomeruli were found to vary in size and shape. Diameters of afferent arterioles were larger than
those of efferent arterioles. The glomerulus is supplied by more than one afferent arteriole, and
in some regions, the blood in afferent arterioles joins collateral circulation via the intercapillary

plexus. Morphological properties at the end of the peritubular capillary plexus were found to be
remarkably significant.
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Polyester-crystic cast was observed to reach the peritubular capillary plexus follow -

ing injection in sheep kidneys.

Microvascular structures in this region are also

reported in this study. Glomeruli were found to vary in size and shape. Diameters of
afferent arterioles were larger than those of efferent arterioles. The glomerulus is
supplied by more than one afferent arteriole, and in some regions, the blood in afferent
arterioles joins collateral circulation via the intercapillary plexus. Morphological
properties at the end of the peritubular capillary plexus were found to be remarkably

significant.
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A number of studies concerning the microvas-
cular organization of the kidney have been publi-
shed since the discovery of the glomerulus (1 -
13) that provide a detailed body of data on the
morphological features of these microvascular
structures.

Serial section (7), microdisection (7,11), and
corrosion cast methods (2,6,8,9,13,14) have pro-
vided complementary information about the
microvascular organization. To date, the most
accurate data on the three dimensional microvas-
cular structures are obtained from the corrosion
cast method (2). Since the 17th century, when
solidified masses were injected, the method has
continued to provide detailed data on the examina-
tion of the lumens of organs and vessels (2,6,8,9,
12 -14). Improved injection methods and mate-
rials led to more detailled classification of the
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vascular casts, kidney glomerulus, glomerular efferent vessels

structure of the glomerulus, efferent arteriole, and
the peritubular capillary plexus.

Materials and Methods

Ten sheep were used in this study (12-16 months
old, 35-40kg). Kidneys and surrounding tissues were
removed one half hour following death by individual
incision to the point where renal arteries arise from the
abdominal aorta. Ten cc of physiological saline solution
containing 2 % heparin was injected into the renal artery
10 times after separating the tissues surrounding the
kidney. To demonstrate the glomular structure, 15 cc of
polyester crystic (Dewilux 511-0196, Izmir/Turkey),
with a characteristic viscosity was injected in the renal
artery. Monoethylglycol, and a colored substance (CBS,
Alpha RX Istanbul/ Turkey) were used to increase the
fluidity and color formation respectively.

The prepared material was introduced into the lumen
vessel via injector under gradually increasing pressure.
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The polyester-crystic was allowed to harden in situ for 24 Results

h. Then the tissue samples were put in 37 % HCI for

another 24h. After tissue corrosion, the layers and acid .

were washed with pressured running water. Microscopic plastic models of microvascular
Dissection was carried out under stereomicroscope  formations in sheep kidneys made possible a

(Leitz) in gross preparations which were later examine . A .

under light microscope (Olympus BH-2) atX 10 comparative examination of structural detal of

magnifiication. intrarenal microcirculation and microvasular for-

Fig. 1 Light micrograph of polyester-crystic cast of sheep kidney (midcortical region): a. Glomerulus, b. Afferent arteriol, c. Efferent
arteriol, d. Peritubular capillary plexus, e. Interlobuler arteriol X 10.
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mations. Natural, three-dimensional models of
glomeruli were recorded in different positions in
micrographs. In this investigation, we observed
that affrent arterioles branched to two glomeruli
(Fig. 1). A single significant, morphological
difference in size was observed. Glomeruli receiv-
ing the branched afferent arterioles with larger
diameters were larger than those receiving
afferent arterioles of smaller diameters.

Anastomosis was observed during examina-
tion of the micrographs of the peritubular plexus
(Fig. 1). The efferent arteriole, at a short distance
from the vascular pole of cortical glomerulus
shows many branches. Morphological structure
in the terminal region was found to be more
remarkable than the variation in the formation of
the peritubular capillary plexus (Fig. 1).

Discussion

In a number of reported studies of renal
vascular structures (2,4,5,9,14) various sub-
stances had been injected, which were subsequent-
ly revealed by tissue corrosion and thin section
examination. Polyester resins have been
identified as suitable material for arterial injection
(14). In order to obtain detailed information about
the three dimensional renal vascular structures,
the polyester crystic produced by Dewilux was
chosen because it is economical, available, fairly
fluid, and can flow through capillaries.

Interlobular arteries branch to afferent arter-
iolae. A few afferent arterioles may arise from
arcuate and interlobular arterioles (15). Generally,
an afferent arteriole may branch to serve one, or
two glomeruli.

The diameter of the afferent arteriole has been
observed to be larger than the diameter of the
efferent in the cortical region (4,5,15). However
the influence of injection and fixation on the
diameters of vascular structures could not be
measured exactly (4). Variation in the diameter
and length between afferent arterioles supplying
the branches of more than one glomerulus is
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considered to be a natural formation of the regular
intraglomerular microcirculation.

Different methods have been developed to
make a detailed classification of the structure of
efferent arterioles (2). These studies have used
histological methods, and corrosion cast methods
to describe efferent arterioles in various species
(2). Studies on the peritubular capillary plexus
that is formed by the efferent arterioles have also
been done. Results of these prior studies concur
with the results obtained from our sheep kidney
study.

This study ended at the terminal region of the
peritubular capillary plexus. A similar mor-
phological study using sharks also ended at this
region (8). Micrographs of vascular structures of
sheep kidneys taken with the light microscope
vary only slightly from the scanning electron
micrographs of structures taken from sharks. A
question remains regarding possible structures in
the terminal region of the peritubular capillary
plexus. Are more, undescribed structures pres-
ent, or are they merely polymers, formed by the
breakdown of the capillary walls ? It is perhaps
too eary to draw conclusions from studies to date.
However future studies should recall that the
injection material imitates exactly the region it

fills.
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