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Endothelium
Subendothelial layer Tunica intima
Internal elastic lamina -

Tunica media

(smooth muscle cells; elastic,reticular,
collagenous fibers; external

elastic lamina)

Tunica adventitia
(collagenous and elastic tissue and
vasa vasorum)

Tunica intima
Endothelium

Subendothelial
laver

Internal elastic
lamina

Tunica media
(smooth muscle
and fibroelastic
connective

Muscular Artery tissue)

Valve

Veins, unlike arteries,
may possess valves
which prevent the reflux
of blood.

Tunica adventitia
(collagenous
connective tissue,
fibroblasts,

elastic fibers,
smooth muscle
cells, and

vasa vasorum)

Orcein stain

Large Vein

Arteries have a more muscular wall, thus a
much thicker tunica media than the veins, and
they have a greater amount of elastic tissue.
Conversely, the tunica adventitia of veins are
much thicker than those of the arteries.

The outermost layer is the tunica adventitia,
composed of fibroelastic connective tissue,
whose vessels, the vasa vasorum, penetrate
the outer regions of the tunica media, supplyving
its cells with Nnutrients.

GRAPHIC 8.1. Artery and Vein
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Precapillary
sphincter

Metarteriole

True capillaries

Thoroughfare chanmnnel —\

Venule

Some capillary beds, such as those of the skin,
are designed so that they may be bypassed
under certain circumstances. One method
whereby blood flow may be controlled is the use
of central channels that convey blood from an
arteriole to a venule. The proximal half of the
central channel is a metarteriole, a vessel with
an incomplete smooth muscle coat. Flow of blocod
into each capillary that arises from the
metarteriole is controlled by a smooth muscle cell,
the precapillary sphincter. The distal half of the
central channel is the thoroughfare channel,
which possesses no smooth muscle cells and
accepts blood from the capillary bed. If the
capillary bed is to be bypassed, the precapillary
sphincters contract, preventing blood flow into the

capillary bed, and the blood goes directly into the
venule.

Capillaries consist of a simple sgquamous
epithelium rolled into a narrow cylinder 8-10 pum
in diameter. Continuous (somatic) capillaries
have no fenesirae; material traverses the
endothelial cell in either direction via pinocytotic
vesicles. Fenestrated (visceral) capillaries are
characterized by the presence of perforations,
fenestrae, 60—80 NmMm in diameter, which may or
may not be bridged by a diaphragm. Sinusocoidal
capillaries have a large lumen (30—40 pm in
diameter), possess numerous fenestrae, have
discontinuous basal lamina, and lack pinocytotic
vesicles. Frequently, adjacent endothelial cells of
sinusoidal capillaries overlap one another in an
incomplete fashion.

Sinusoidal (Discontinuous) Capillary

GRAPHIC 8.2, Capillary Tvpes
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GRAPHIC 9.1.

Lymphoid tissue consists of several
encapsulated organs, lymph nodes,
tonsils, thymus, and spleen, as well as
diffuse lymphoid tissue, composed

——— Tonsils of loose conglomerates of the lymphoid

cells: B lymphocytes, T Iymphocytes,
Thymus plasma cells, macrophages, and
antigen-presenting cells. Frequently,
these lymphoid cells are collected as
lymphatic nodules that appear as they
are needed, although they are always
Spleen present in the gut (G ALT, gut-
associated Ilymphoid tissue, and
Pever’'s patches), in the bronchial
tubes (BALT, bronchiolar-associated
Ilymphoid tissue), and certain mucosae
(MALT, mucosa-associated lymphoid

tissue).

T lymphocytes originate in
the bone marrow and then
migrate to the thymus to
become immunologically
competent T cells.
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B lvmphocvytes
are believed to
remain in the bone
marrowvw to become
immunologically
competent.

Lymph node

These immunocompetent T
and B cells then seed
lymphoid tissues, especially
the spleen, lymph nodes,
and lymphatic nodules, and
are capable of becoming

activated (mature) and
responding to an antigenic Motiire Shdarminins
challenge. competent cells

circulate among the
various lymphoid

tissues, using blood
and lymph vessels.

Lymphoid Tissues
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Efferent
lvmphatic vessel

Germinal center
Lymphatic nodule Cortex

Cortical sinus

Medullary cord
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/ p
Cortex
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The thymus is responsible for the
maturation of T cells. T helper cells
play a pivotal role in the
development and maintenance of
the immune response. They interact
with antigen-presenting cells and
release cytokines, resulting in the
generation of plasma cells for the
humoral and T killer (cytotoxic) cells
for the cell-mediated response.

% T~ Capsular arteries

Red pulp

White pulp
Splenic sinusoid
Trabeculae

Splenic
vein

7
Splenic
artery

The spleen cleanses the
blood, eliminates defunct
red blood cells, forms T
cells and B cells, and, in
some animals but not
humans, stores red blood
cells.

GRAPHIC 9.2, Lymph Node, Thymus, and Spleen
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