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Abstract:

In teaching anatomy for medical students plastination is a newer technique which paves the way for the preservation of
biological specimens. The luminal corrosion cast of renal blood vessels using epoxy resin provides a clear understanding of
the ultra vascular architect pattern of the kidney. The epoxy resin was injected into the renal artery of the bovine kidney.
Once the resin was set, the soft tissues of the organ were macerated using a potassium hydroxide solution. Scanning electron
microscopic study was done from the cast. The glomerular capillary, the morphology of afferent and efferent arteriole, the
peritubular branching pattern and vasa recta were studied from the plastinated specimen. The vascular pattern of the human
kidney is well known. It was observed that several similarities were present between the bovine cast plastinate pattern and
human vascular arrangement. Therefore these type of cast plastinates gives a clear three-dimensional view of the
microvascular arrangement of human organs and serves as an excellent teaching model for the students which may aid in

better understanding.
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INTRODUCTION:

The circulatory anatomy of renal blood vessels and its
architecture are sequentially as artery, arteriole,
glomerulus, peritubular capillaries ,vasa recta and
continues as venules. Such complex arrangement can be
studied both macroscopically and microscopically through
luminal cast plastination. It is a process of injecting epoxy
resin into the blood vessels of a whole animal or of an
organ, once it is hardened the overlying tissues are
macerated by immersing into the potassium hydroxide
solution, finally a three dimensional cast of luminal
structure of vessels are produced. The flow of resin into
small capillaries provides anatomy model that exposes the
microscopy level of the internal structures.

The luminal cast plastination is an in expensive method,
which provides anatomical model at microscopic level.
The luminal plastinates from the whole species or specific
organ of bull or sheep or small animals will enlighten the
knowledge of comparative anatomy, such model provide
the student in learning anatomy in dissection/ microscopic
studies and it also enlightens the researchers with its
importance in therapeutic drug testing in animal model.
Scanning electron microscopy (SEM) aid in microscopic
examination of the plastinates of vascular corrosion cast
(1,2,3,4).

MATERIALS AND METHOD:
For pre casting the cannula was inserted into the renal
artery of fresh kidney and sutured the cannula with the
vessel will restrict the slippage during perfusion. The
blood is removed from the renal vessels with a saline
solution before injection of resin, so that every fine detail
of the vessel wall and valve structures can be casted. (5,6).
The resin was prepared by adding the catalyst to the
monomer to initiate the polymerization. The mixture is
taken in a separate syringe and connected to the canula.
The resin is perfused with constant injection pressure to

avoid blockage or rupture of small capillaries. The
specimen is left in room temperature for 1 hour for
polymerization and to harden the resin (7). After complete
polymerization the surrounding tissues are macerated by
potassium hydroxide solution. Several changes of
mascerating solution may be required depending upon the
size of the overlying tissue. After masceration the cast
plastinates are washed with distilled water and air dried.
Using traditional light microscopy, basic examination of
the cast structures such as lobar, lobular, arcuate arteries
are examined. The ultra microscopic structures like renal
capillaries are examined through scanning electron
microscope. The specific study area was identified, taken
and fitted in aluminium SEM conductive bridges are made
to attach the cast to the foil sheets. Spater coating is done
with gold over the cast surface for interaction with
electron beam to achieve adequate imaging (8) , and gave
an idea about the use of scanning electron microscope in
in microscopic examination of cast.

In 1935 schummer et al made extensive research on
corrosion cast on circulatory system for studying both
macro and microscopically using low viscosity plastic type
material (9).

These luminal cast plastinates will provide the medical
and vertinary student in learning the anatomy in detail,
through the virtually realistic specimens. In specific these
model can alivate various ethical concerns in teaching (10)

RESULT:

SEM examination of renal capillaries

The vascular pattern of kidney is highly specialized where
the plasma is filtered in the glomerular portion of nephron,
in various portion of renal tubules reabsorption and
secretion takes place.

Each afferent arteriole takes blood to a single nephron ,the
afferent arteriole forms an interaction with the cup shaped
portion of nephron (Bowman’s capsule).When the
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arteriole breaks extensively into tuft of capillaries called
glomerular capillaries. The diameter of an efferent
arteriole is smaller than the afferent as the efferent
arteriole takes away the blood from the glomerulus.
Because of its smaller size , some resistance is created to
the blood flow, this back flow of blood to the glomerulus
increases pressure in the cavity (11).

The efferent arteriole of cortical nephron forms a network
of capillaries around the tubular portions of the nephrons
called as peritubular capillaries (12). Whereas in the juxta
medullary nephron the efferent arteriole descends as
straight arteriole into the medulla forming capillary
network , These capillaries bend like hair pin shaped
arrangement called vasarecta.

DiSCUSSION:
In human tough the size of the kidney is smaller than the
brain, it receives 25% of cardiac output. Thus the kidney
plays a major role in removal of waste products in
maintaining the water and electrolyte balance (13). The
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Fig .no 3 shows the efferent arteriole of cortical nephron forming mesh of capillaries (peritubular) from the

students should have a clear understanding while learning
the functional anatomy of kidney.

The luminal cast plastinates will provide clear
understanding on micro structures of kidney. Examination
of such specimen under the scanning electron microscope
reveals the three dimensional picture of ultra structure of
renal blood wvessels. Through this corrosion cast
circulatory anatomy of specific organ or whole specimen
can be easily under stood.

CONCLUSION:

Low viscosity resin can easily flow into the micro
configuration of hollow organs such as lungs, heart,
kidney, liver etc. From both cadaveric and fresh
specimens. Future studies can be done renal veins and in
renal tubules of fresh mammalian specimens and from the
unembalmed cadaver. Plastinated specimens are excellent
model for museum display, teaching aid which enables the
students to observe and understand the three dimensional
architect of hollow organs.
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juxtamedullary nephron efferent arteriole form the straight arteriole called as vasarecta (SA).
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