CONNECTIVE TISSUES, CARTILAGE, AND BONE

Functions:


mechanical support


defense (phagocytic cells roam conn. tissue)


communication (substrate for blood vessels, nerves)

ECM matrix determines CT type:


Basal Lamina


Loose CT


Dense CT (tendons, ligaments)


Elastic CT (skin, blood vess.)


Cartilage


Bone

RESIDENT CELLS:

from Primitive Mesencymal Cell (pluripotent)


FIBROBLASTS 



lay down collagen in direction of migration



lay down other components of ECM



proliferate after tissue damage


WHITE FAT CELLS



store lipids as energy reserve



secrete regulatory molecules; production controlled by hormones


BROWN FAT CELLS



rich in mitochondria




heat-generative (short-circuits the electrochem. gradient ( energy 

dissipates as heat)


MAST CELLS



histamine secretion in response to allergen binding

IMMIGRANT CELLS – see blood lecture


from hematopoietic stem cell

CARTILAGE


Components:  secreted by chondrocytes

GAG’s


(attach to hyaluronic acid; attract water)




proteoglycans




Type II Collagen 
(3D network)




Elastic Fibers




CHONDRONECTIN – enhance chondrocyte-collagen binding


avascular ( nutrients arrive by diffusion through PERICHONDRIUM (c.t.)




anaerobic respiration




Types of Cartilage:



Hyaline – bones, trachea, larynx, articular surfaces



Elastic – ear, epliglottis, larynx



Fibrocartilage – tough and deformable; interverterbral disks, muscle 

insertion sites

Cartilage Growth:



Surface/APPOSITIONAL – perichondrium diff. into chondroblasts



Interior/INTERSTITIAL – chondrocytes in lacunae divide and secrete 

cartilage



limited capacity for repair, but responsive to GF’s in vitro
BONE
Formation:


Intramembranous Ossification – mineralization of the osteoid  (remodeling)



replaces loose conn. tiss.



osteoblasts secrete collagen ( trabeculae ( woven bone ( bone
Endochondrial Ossification – bone replaces cartilage (long bones)

chondrocytes proliferate ( hypertrophy ( calcify ( osteocyte invasion ( osteoid ( bone

occurs at epiphyseal growth plate


epiphsysis – knobby end


diaphysis – cylindrical portion

Functions:


breathing


protection


movement


hematopoiesis


calcium/phosphate storage

Composition:


COLLAGEN – Type 1



sheets ( lamellar bone



meshwork ( woven/cancellous bone



**heavily crosslinked**


CALCIUM PHOSPHATE – 50% of dry weight



embedded in fibers


OsteoCalcin/Bone sialoprotein – Calcium binding

Remodeling:


signals:  strain, streaming potentials


important for long bone and skull

