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- The Heart Wall -

: ggsn*a-—a vmn.-om.-.nu-m— m-.mnﬂ-nm-a
(cardiac muscle tissue) cavity P
_ : Dense fibrous layer

Areolar tissue
Mesothelium

Cardiac muscle cells

Artery
Vein

| m:n...nn..m.m.-:.. _

Epicardium
Endothelium (visceral
pericardium)

Areolar tissue

Mesothelium
Areolar tissue

H.”_mmn_":_me_.m El A diagrammatic section through the heart

wall, showing the relative positions of the
epicardium, myocardium, and endocardium.
The proportions are not to scale; the
thickness of the myocardial wall has been
greatly reduced.

Ventricular
musculature

3 Cardiac muscle tissue
forms concentric layers that
wrap around the atria or spiral
within the walls of the ventricles.

© 2015 Pearson Education, Inc.
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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
layer

Internal elastic
lamina

Tunica media
(smooth muscle
and fibroelastic
connedctive
tissue)

Valve
Tunica adventitia

(collagenous
connective tissue,

Veins, unlike arteries,

may possess valves
that prevent the reflux fibroblasts,
of blood elastic fibers,
smooth muscle
i i i cells, and
Ha g am oem e vasa vasorum)

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,
supplying its cells with nutrients.
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Tissue
fluid

Capillary

Arteriole Venule

Arterlal end Venous end
of capillary of capillary

(Pe+m) - (Pi“"np)
(Fluid out)  (Fluid in)

(37 +0) — (1+25)
=11 mmHg

r; = colloid osmotic pressure of interstitial fluid
P; = hydrostatic pressure of interstitial fluid
n, = colloid osmotic pressure of blood plasma

{listribution of fluid across the walls of a capillary. Tissue, or interstitial, fluid is 1
of blood pressures at the arteriolar ends of capillaries; it is returned to the venular enc
>f plasma proteins (orange arrows). [AP|R]

tive Ability section of the Review Activities ad4he end of this chapter.



FORCES AT ARTERICLAR
END CF CAPILLARY

= Outward pressure
Pe 37
T i)
37 11 mm Hg b
{ultrafiftration)

= Inwarnd pressure
A
- ,
38

Pie(1) mE (0}
A

Net outward préssare |
of 1t mmHg=
Uitrafiltration pressure

All valuas are given :n mm Hg, ,” ‘m__ _ ,% Biood capillary

9 mm Hg
(reabsorption)

FORCES AT VENULAR
END OF CAPILLARY

* Outwarnd pressure
Pe 17
o .
T —
* Inward prassurne
aT 25
i 1
56—

MNet inward pressure
of BmmHg =
Reabsorption pressure
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(a) A net average of 3 L/day of fluid filters out of the To venous circulation
capillaries. The excess water and solutes that filter -
out of the capillary are picked up by the lymph

vessels and returned to the circulation.

(b) Filtration in systemic capillaries

ﬁ Net pressure = hydrostatic pressure (Py) - colloid osmotic pressure (1)

KEY

Positive net pressure indicates filtration; negative net pressure indicates absorption.

Py = Hydrostatic pressure forces
fluid out of the capillary.

Py = 32 mmHg /

= = 7 = Colloid osmotic pressure of
T =23 mmbg T .= 25 mm Hg .— proteins within the capillary
Py = 15 mm Hg pulls fluid into the capillary.

Net filtration | Net flow out =3 L/day | Net absorption
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FIGURE 13=6 Summary of erythrocyte maturation.
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The color change in the cytoplasm shows
the continuous decrease in basophilia

and the increase in hemoglobin concentra-
tion from proerythroblast to erythrocyte.
There is also a gradual decrease in
nuclear volume and an increase in chro-
matin condensation, followed by extrusion
of a pyknotic nucleus. The times indicate
the average duration of each cell type. In
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the graph, 100% represents the highest

recorded concentrations of hemoglobin
and RNA.
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