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Summary

In order to study three-dimensional fine structure of the red pulp, especially the
relationship between the splenic sinus and the arterial capillaries, cattle spleen was per-
fusion-fixed, loading normal arterial and venous hydrostatic pressure via the splenic artery
and vein. The fixed splenic tissues were processed routinely for scanning (SEM) and
transmission (TEM) electron microscopes. The normal red pulp of the cattle spleen
consisted of the splenic cords formed by a three-dimensional meshwork of reticular tissue
and of the splenic sinuses. Reticular cells contained numerous microfilament were inner-
vated by nerves containing lucent core vesicles. The inner surface of the splenic sinus
was covered with a lining or regularly shaped rod and irregularly shaped flat cells. The
outer surface of the sinus wall is covered with reticular cell processes supporting the sinus.

The sinus wall is perforated with round or elliptical stomata 1 or 8 in diameter through
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which the sinus lumen communicates with the cordal space. It is observed that a large
number of macrophages are present fixed to the meshwork of the cordal and sheathed
reticulum. Macrophages in the sheathed reticulum phagocytized platelets and red cells.
In the cattle cordal reticulum, many smooth muscles were observed supporting by reticular
cell processes. The endothelial cells of the sheathed capillaries were high and packed
with numerous intermediate filaments and a few microfilaments. Everted lateral processes
of endothelial cells of the sheathed capillary formed an open interenodothelial slit. In the
wall of the cordal capillary approaching the terminal are found a few openings through
which the arterial capillary lumen communicates with the cordal space. It was observed
in the terminal that these openings become larger suddenly and the wall transforms into
the network of the cordal reticular tissue. No image which may lead us to the conclusion
that the cordal arterial capillary connects directly with the splenic sinus is recognized.
These findings strongly support the concept of “open blood circulation” in the red pulp
of the cattle spleen.
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Explanation of Figures

A low-power scanning electron micrograph of the perfusion-fixed and freeze-
fractured red pulp of a cattle spleen. S, sinus; C, splenic cord. X450.

A transmission electron micrograph showing the smooth muscle cell (SM)
supported by the processes of reticular cells (arrows). X2700.

A transmission electron micrograph of unmyelinated axons (UA) and their
terminals (T). Terminals surrounded by the cytoplasm of Schwann cells
contain and lucent core vesicles. X40000.

A scanning electron micrograph of the inner aspect of a sinus showing
rather marked irregularities in shape and arrangement of the endothelial
cells (E). Note that distribution of the stomata (arrows) is also irregular.
X 900.

A scanning electron micrograph of inner surface of a sinus showing a lattice
structure. Rods of endothelial cells (E) of similar size run parallel with
each other. Stomata (St) are aligned along the extension of the lining cell.
N, nuclear protuberance of the lining cell. Xx2700

A scanning electron micrograph of the inner aspect of a sinus irregularities
of the endothelial cells (E). Stomata (St) are also irregular. Margin of
some stomata is duplicated by occurrence of the reticular cell cytoplasm
(R) from outside. Note many thread-like processes emerging the lateral
side of the endothelial cells. x2300.

A scanning electron micrograph showing open end of a sinus (S) at its origin.
X 1400.

A transmission electron micrograph of a sinus. Sinus wall is composed of
endothelial cells (E), basement membrane (BM) and reticular cells (R). Sinus
endothelial cell has numerous intermediate filaments around the nucleus and
a few microfilaments (Mf) along plasmalemma at the basal portion of the
endothelial cells. SL, sinus lumen. X 14000.

A transmission electron micrograph of a transverse section of a sinus near
its origin. Sinus is composed of an endothelial cell (E;) similar to reticular
cells besides usual endothelial one (Ep). x4000.

A scanning electron micrograph of the sinus wall (SW) aperture (arrow) is
of sufficient width to admit red cells (r) without deforming them. X 1800.

A transmission electron micrograph of the sinus wall. Endothelial cells
(E) overlap. There is aperture (arrow) between the overlapped endothelial
cells (E;, Ey). Reticular cell (RC) attaches to the external endothelial cell
(Ep. X 7700.

A scanning electron micrograph showing the macrophage in the cordal

reticular meshwork. Macrophage is covered by many slender processes.
X 4500.

A transmission electron micrograph of a macrophage covered with cyto-
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plasmic processes. The cytoplasm contains many lysosomes (L), debris of
phagocytized red cells (d), and secondary lysosomes (SL). The arrowheads
indicate reticular fibers accompanied by a reticular cell. x11000

A transmission electron micrograph of a macrophage covered by numerous
bubble-like cytoplasmic processes. The cytoplasm contains many free ri-
bosomes and small round mitochondria (M). The arrows are reticular fibers
attached to the cell surface. X14000

A scanning electron micrograph of a transverse section of a sheathed artery.
Endothelial cells (E) of the sheathed capillary are rod in shape and tall,
and always project into the lumen of the capillary. The capillary is sur-
rounded by the sheath composed of the three-dimensional meshwork of
reticular cells (R). Macrophage (M), red cells (r), platelets (arrowhead) lay
within the narrow meshwork of the sheath. x1800.

A transmission electron micrograph of a transverse section of a sheath
macrophage (M) contains phagocytized platelets (P). Note a platelet (P)
appeared to pass through interendothelial stomata (arrowhead). X 11000.

A transmission electron micrograph of the sheathed arterial termination.
The sheathed artery is surrounded by two layers of reticular cells (R) at
one side. A red cell (r) appears to be entering the sheath. St, stomata of
the capillary wall. E, endothelial cell. x6700.

A transmission electron micrograph of the sheathed capillary. The endo-
thelial cell (E) is high and packed with intermediate filaments (If. In
endothelial cells, microfilaments (Mf) are concentrated near the intercellular
junction and at the subplasmalemma. X 34000

A scanning electron micrograph showing the bifurcated arterial terminal
capillary (AC). Arterial capillaries end abruptly and are continuous with the
meshwork of the red pulp. Xx2300.

A scanning electron micrograph of a longitudinally fractured arterial
capillary. Arterial capillary opens into the cordal spaces with fenestra-
tions (arrowheads). M, microvilli of endothelial cell; R, reticular cell
processes attached to the outside of the capillary wall. x3200.
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