HORMONES

* GROWTH HORMONE SECRETED FROM THE ANTERIOR PITUITARY INCREASES GENERAL TISSUE
GROWTH, SPECIFICALLY APPOSITIONAL BONE GROWTH AND INTERSTITIAL CARTILAGE GROWTH

* THYROID HORMONES:
 CALCITONIN & THYROXINE

« CALCITONIN
e PROMOTES CALCIUM LOSS IN THE KIDNEYS & REDUCES BLOOD LEVELS
* INHIBITS OSTEOCLAST ACTIVITY

* THYROXINE

*  STIMULATES OSTEOBLAST ACTIVITY & BONE MATRIX SYNTHESIS

* SEX HORHOMES
* ESTROGEN & TESTOSTERONE STIMULATES OSTEOBLAST ACTIVITY



BONE FORMATION, GROWTH, & REMODELING

e MOST BONES DEVELOP USING HYALINE CARTILAGE STRUCTURES AS THEIR “MODELS"
* [N EMBRYOS, THE SKELETON IS PRIMARILY MADE OF HYALINE CARTILAGE
* [N CHILDHOOD, MOST OF THE CARTILAGE HAS BEEN REPLACED BY BONE

* CARTILAGE REMAINS ONLY IN THE BRIDGE OF THE NOSE, PARTS OF THE RIBS, AND SURFACES
OF THE JOINTS

* FLAT BONES FORM ON FIBROUS MEMEBRANES



BONE CELL TYPES

e (OSTEOCYTES
« MOST COMMON
« EACH OCCUPIES A LACUNA

e 2 PRIMARY FUNCTIONS:

1. MAINTAIN AND MONITOR PROTEIN & MINERAL CONTENT
OF BONE MATRIX

2. PARTICIPATE IN BONE REPAIR

e (OSTEOBLASTS

 BONE PRODUCING CELLS ™. (O

Osteocyte 7('7)steoblast Osteogenic cell Osteoclast
g OSTEOC LASTS (maintains (forms bone matrix) (stem cell) (resorbs bone)

bone tissue)

e (CELLS THAT BREAK DOWN BONE

o (OSTEOPROGENITOR CELLS

e STEM CELLS THAT DIFFERENTIATE INTO OSTEOBLASTS



BONE OSSIFICATION

e (OSSIFICATION

* THE FORMATION OF BONE BY OSTEOBLASTS & SYNTHESIS OF EXTRACELLULAR MATRIX AND ADDITION
OF MINERALS TO MATRIX

» PROCESS OF REPLACING OTHER TISSUES WITH BONE
e CALCIFICATION
*  DEPOSITION OF CALCIUM SALTS DURING OSSIFICATION



2 PROCESSES OF BONE OSSIFICATION

 INTRAMEMBRANOUS OSSIFICATION (DERMAL OSSIFICATION)
e BONE THAT DEVELOPS FROM FIBROUS CONNECTIVE TISSUE

e OCCURS IN DEEP LAYERS OF DERMINS (DERMAL BONES) — SKULL (FONTANELS),
MANDIBLE, CLAVICLE

e 3 STEPS

1. MESENCHYMAL CELLS (STEM CELLS THAT ARE PRESENT IN MANY CT) AGGREGATE &
BEING THE OSSIFICATION PROCESS; BONE EXPANDS OUT FROM THE OSSIFICATION
CENTERS AS A SERIES OF SPICULES (SMALL STRUTS); MESENCHYMAL CELLS
DIFFERENTIATE & PRODUCE OSTEOBLASTS

2. BONE GROWTH IS ACTIVE & REQUIRES OXYGEN & FOOD; BLOOD VESSELS FORM &
BECOME TRAPPED IN THE GROWING BONE

3. OVER TIME, INTRAMEMBRANOUS IS ONLY SPONGY BONE; AS THE BONE MATURES
SPONGY BONE IS REMOVED FOR MARROW CAVITIES; SPONGY BONE FORMED IN THIS
PROCESS CAN BECOME COMPACT



2 PROCESSES OF BONE OSSIFICATION

* ENDOCHONDRAL OSSIFICATION
* RESPONSIBLE FOR THE INCREASE IN LENGTH OF BONES

* IN LONG BONES, ENDOCHRONDRAL GROWTH AT THE EPIPHYSEAL PLATE RESULTS IN THE INCREASE OF
THE DIAPHYSIS

*  MOST BONE STARTS AS HYALINE CARTILAGE
* CARTILAGE IS A MINIATURE MODEL OF WHAT THE BONE WILL LOOK LIKE IN ADULTHOOD

¢ MODELS BECOME BONE IN ENDOCHONDRAL OSSIFICATION



