Anatomy and Physiology I Student Outline — Osseous Tissue

Osseous Tissue

1. Introduction
. Osseous Tissue
2. Functions
A.  Support

B. Protection

C. Movement facilitation

D.  Storage
1. Minerals
1. Energy

E. Blood Cell Formation

1. Hemopoiesis

a. Erythropoiesis

b. Leukopoiesis
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3. Bone Classification
A. By Shape
1. Long Bones

11. Short Bones
111. Flat Bones

iv.  Irregular Bones

B. By Location
1. Sutural Bones
11. Sesamoid Bones
4. Bone Anatomy
A.  Diaphysis
B.  Proximal Epiphysis
C.  Distal Epiphysis
D.  Articular Cartilage
E. Spongy Bone (or Cancellous Bone)
1. Red Bone Marrow
a. Hemopoiesis
. Erythropoiesis

. Leukopoiesis
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F. Compact Bone (or Corical Bone)
G.  Medullary Cavity
1. Yellow Bone Marrow
b. Adipose Connective Tissue
. 9 kcal/gm vs 4 kcal/gm

H. Membranes

1. Periosteum
a. Superficial Fibrous Layer
. Dense Connective Tissue

b. Deep Osteogenic Layer
. Osteoprogenitor Cells: Stem Cells

1. Nutrient Foramen
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5. Histology - Osseous Tissue
A.  Cell Types (Be able to explain the developmental processes)
1. Osteoprogenitor Cells
i1. Osteoblasts

a. Bony Matrix

. Calcification (or mineralization)
. Collagen
Compression Compression Tension Avulsion Torsion Spiral
Fracture Fracture

v
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Fracture
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: Collagen lends strategic elasticity to bone.
Stress Calcium lends strategic rigidity to bone.

Strong healthy bones require that these
two issues be appropriately balanced.

Strain In a healthy state, this balance permits
bones to endure signification strain

before they will fracture.
References:
http://boneandspine.com/forces-on-bone/
http://www.pt.ntu.edu.tw/hmchai/BM03/BMmaterial/Bone.htm
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1. Osteocytes

Gel Matrix spontaneously
Osteoblasts secrete gel matrix calcifies
with collagen precursor Cytoplasmic Extension
molecules that self assemble. Canaliculi
- , o Lacunae
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Osteoprogenitor Octeocytes maintains physiological
Cell (Stem Cell) variables within interstitium necessary
for on going bone maintenance.

Osteoprogenitor
Cell (Stem Cell)

a. Collagen and Calcified Matrix in Bone Health

1v. Osteoclasts (See handout on Web)

a. Origin
b. Function

C. “Ruffled Border”

Hemopoetic Osteoclast °
Stem Cell Precursor Cell

Further Differentiation
followed by fusion

Credit: http://www.nature.com/nrrheum/journal Bone Attachement Bone Reabosorption

/vTm4/fig_tab/nrrheum.2011.23_F1 html

iv.  Bone Longevity
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B. Structure of Bone Tissue

1. Compact Bone: Osteon System
a Concentric Ring Structure
b. Perforating Canals
C. Central Canals
d. Concentric Lamellae
e. Canaliculi

Al

i1. Spongy Bone

a.

Trabeculae
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6. Ossification

A. Endochondral Ossification (ESSAY)

Note that there are diagrams in your text, as well as useful links on the web.

. Epiphyseal Line

7. Bone Homeostasis
A.  Remodeling

B. Hormonal Control (See Handout on Web)
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