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The urinary bladder is aunique organ in that its normal function includes filling and emptying, and
changes in pressure on the vasculature of the wall. It has been of interest to learn if any unique
anatomical features of its vasculature exist that help maintain blood flow despite these changesin
internal pressure, which may compromise blood flow in these vessels. Although the
microvasculature of the urinary bladder in the rabbit [ 1] and dog [2] have been previously
described, information on the mouse bladder vasculature could be especially valuable considering
the variety of genetic models that have recently been developed for this species.

For routine microscopy, bladders were fixed in 0.1M cacodylate buffered, formal dehyde-
glutaraldehyde (1%-2.5%) mixtures (pH 7.4), then embedded and sectioned from Epon-Araldyte
resin blocks. For vascular corrosion casts, the bladder vascul ature were first flushed at manual
pressure with warm physiological saline viathe abdominal or thoracic aorta, then perfused with
Mercox CL2-B resin (Ladd Res. Inc, Burlington, VT) or Mercox Cl-2B resin diluted with 20%
methyl methacrylate (Sigma Chemical Co., St. Louis. MO).

The layers of the bladder wall (Figs. 1-3) include a thin serosa, a substantial muscularis consisting
of smooth muscle arranged in opposing layers, avery loosely organized and expandable
submucosa consisting of collagen fibers and ground substance, and a mucosa consisting of a dense,
collagenous lamina propria lined with atransitional epithelium. Folding of the bladder mucosa and
the thickness of each layer of the wall (especially the submucosa), change dramatically with
bladder distension and relaxation.

Although it iswell known that the vasculature of the mouse varies considerably within the species
[3], most commonly the urinary bladder is supplied by left and right vesicular branches of the
urogenital arteries[3]. Each vesicular artery has dorsal and ventral divisions which enter the
bladder wall basally, adjacent to the ureteral and urethral vasculatures (Figs. 4 and 5). The
vesicular arteries spread from the base (dorsal end) of the bladder toward its apex (ventral end),
and are highly coiled, especially in the relaxed bladder (Figs. 4 and 6). Branches (also coiled) of
the vesicular arteries penetrate the bladder wall to supply a very dense mucosal capillary bed lying
just deep to the lining epithelium (Figs. 5-9). Arterial sphincters are evident at the branch points of
some of the arterioles supplying the capillary bed (Fig. 7). The mucosal capillary bed of the
bladder is characterized by extensive branching and anastomoses (Figs. 8 and 9), and is continuous
with asimilar arrangement in the ureters and the urethra. The wall of the urethra contains a very
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dense mass of longitudinal veins and arteries (Fig. 5) that appear to be continuous with the supply
vesselsin the bladder wall, but the contribution of this vasculature to the blood supply of the
bladder or vise versa has not as yet been determined.

During filling of the urinary bladder, it appears likely that blood flow in the wall is facilitated by
the extensive coiling of supply vessels, by the abundant branching and anastomoses seen in the
mucosal capillary bed as well as in the supply vessels, and perhaps also by the arterial sphincters.
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bladder wall showing layers (E, epithelium; L, lamina propria; S,
submucosa; M, muscularis) and capillaries (arrows). Fig.4. Corrosion cast of bladder, apical view
(arrows, vesicular arteries; C, coiled supply vessels). Fig.5. Corrosion cast of bladder cut open to
show urethral opening (white arrow), ureteral openings (black arrows), and urethral vasculature
(V). Fig.6. Corrosion cast showing cross section of wall (supply vessels above; mucosal capillary
bed below). Fig.7. Cast of submucosal arteries (A) and veins (V). Arrows indicate arterial
sphincters. Figs.8 and 9. Details of mucosal capillary bed. Arrows indicate endothelia imprints.
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