Animal Histology – Dense Connective Tissue and Cartilage
I. Dense Connective Tissue – Irregular:

● Found Primarily under skin (Stratified Squamous Keratinzed Tissue) OR in Connective Tissue Caps of Organs

● Consists mostly of Collagen and Fibroblasts (may see some blood vessels)

How to Tell Dense Connective Tissue from Loose Connective Tissue?

	Dense Connective Tissue 
(a. Irregular: irregular bundles i.e. Skin; 

b. Regular: Parallel Densely Packed Bands i.e. Tendon/Ligament)
	Loose Connective Tissue

	Appears as a DENSE and compact layer of tissue
	Appears not as dense or condensed

	Mostly consists of Collagen and Fibroblasts, some Blood Vessels
	Will see Collagen, Fibroblasts, Elastin, ADIPOSE, some Blood Vessels

	Location: In CT Caps of Organs and under SSK epithelium.
	Location: throughout entire body, in between organs and layers of tissue.


II. Dense Connective Tissue- Regular


A. Tendon (Muscle to Bone):

●Will see COLLAGEN and FIBROBLASTS lined up in an organized manner; in most cases the lines of tissue will be fairly straight.



● NUCLEI- are straight!
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http://www3.umdnj.edu/histsweb/lab3/lab3denseregular.html
In this shot we can get a good look at the fibroblasts that are making the collagen bundles. The blue arrows are outlining the collagen bundles. The green arrows are pointing to the fibroblast nuclei.  Blue arrow – Parallel Collagen Bundle Green Arrow - Fibroblast nuclei 
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   http://www3.umdnj.edu/histsweb/lab3/lab3denseregular.html The yellow lines show the parallel bundles of collagen in a regular pattern. Hence the name for the Connective tissue Dense Regular. Yellow Lines - Parallel Collagen Bundles
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B. Ligament (Bone to Bone):

●Will see COLLAGEN, FIBROBLASTS, and ELASTIN FIBERS (maybe yellow lines), in a condensed form but not as organized as tendon tissue.



● NUCLEI- are wavy/not as straight!
*Major difference between tendon and ligament = YELLOW ELASTIC FIBERS IN LIGAMENT.*

[image: image4.jpg]



http://www3.umdnj.edu/histsweb/lab3/lab3denseregularelastic.html

It is important to remember that just because you dont see the elastic fibers, it does not mean they are not there!!! You just can't see them with this staining technique.Yellow line - Collagen bundle; Blue Arrows - Fibroblast Nuclei
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http://lifesci.rutgers.edu/~babiarz/Histo/DCT/Lig1a.htm

I. Cartilage (4 Types):


A. Hyaline (most common form of cartilage)



● Found: Nasal Septum/ Trachea


● 4 Layers:

1. Chondrocytes: most mature layer of cells sitting in spaces called LACUNAE ; up to four cells can sit in one Lacunae space (if multiple cells are in one lacunae they are referred to as CELL NESTS).

2. Chondroblasts: immature cartilage; newly formed cartilage cells; cells appear smaller than Chondrocytes and contain ONE cell per Lacunae.

3, Chondrogenic Perichondrium: layer of ovular to flattened shaped cells.

4. Perichondrium: many thin layers of very flat cells; top layer of cartilage similar in appearance to a sort of protective cap on the cartilage.
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Hyaline Cartilage with Four Layers: (Bottom to Top: Chondrocytes→ Chondroblasts→ Chondrogenic Perichondrium→Perichondrium)

B. Elastic Carilage: IDENTICAL to Hyaline Cartilage EXCEPT will see many layers of dark Elastic Fibers within layers of cartilage


● Found: Epiglottis, Larynx, Inner Ear
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Elastic Cartilage: Notice this cartilage appears identical to Hyaline Cartilage with all layers of cartilage being identical EXCEPT for the presence of elastic fibers

C. Fibro Cartilage: (NO PERICHONDRIUM)


Found: in between bones/joints

● appears as many chondrocytes embedded in many layers of collagen fibers.

● there are no real distinct layers of cells as found in Hyaline and Elastic Cartilage.

● GOOD INDICATOR: Will see near end of bone, lines of cartilage cells extending towards the middle of where the two bones meet.
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Fibro Cartilage: Notice the lined up cartilage cells near where there is bone. Also notice how the cartilage cells are not in any structured layers and are surrounded primarily by collagen.

D. Articular Cartilage: (NO PERICHONDRIUM)

Found: on the ends of bones (as a protective cap) 

● Located on bone (UNLIKE Fibro Cartilage, there is DIRECT contact between Articular Cartilage and Bone)
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*NOTE: In LAB there are no TRUE Articular Cartilage Slide, so when you see the end of a bone and if that end has not yet been ossified (turned into bone) and appears as cartilage cells you can call that undeveloped end of bond ARTICULAR CARTILAGE (as noted above)*

I. Bone

There are two types of bone you are expected to know:

1. Spongy (Cancellous) Bone 


● Found in Bone Marrow Cavities (shaft of long bones)
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Will see:
Spicules of Bone: in most slides appear as either a dark pink area 

or an area of red and blue mixed colors



Two General Areas within the Spicules:


a. Osteoid (Organic Matrix): Closest Layer of the Spicule to the 

outside; in many slides will appear as a BLUE thick staining 

lining on the border of the spicule (darker areas within the spicules).



b. Calcified Matrix: In many slides will appear as any RED staining 

areas of the inner spicules (lighter areas within the spicules)
* Note: Different Slides will show Bone spicules in Different Colors! DO NOT Memorize the color of structures to identify structures!*
_______________________________________________________________________
Inside Spicules:

1. Osteocytes: mature bone cells contained within  spicules of bone; 

appear as small nuclei randomly floating within the spicules

Outside Spicules:
Directly Attached:
2. Osteoblasts: small columnar shaped cells attached directly to 
the spicules



3. Osteogenic Cells: very small and flat cells (can really only 

see nuclei of cells) attached directly to outside of spicule.



Floating Near/Around Spicules:


4. Osteoclasts: VERY LARGE cells with multiple nuclei 

located near outside areas of the spicules which 

appear indented. They appear dark in color and 

are very visible even at a 10X magnification.
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2. Compact (Dense) Bone (MOST LIKELY TO BE SEEN IN LAB)

● highly vascularized bone


● contains various structures:

Osteon/ Haversion System- what we call each organized 

bone structure which contains a 

centralized Haversian Canal with 

osteocytes and canaliculi surrounding it.

---------------------------------------------------------------------

Haversian Canals (contains Blood Vessels- running 

INTO the cross section of bone)

---------------------------------------------------------------------

Volksman Canals(contains Blood Vessesl- running 

HORIZONTALLY ACORSS  the cross section of bone.)

---------------------------------------------------------------------

Canaliculi – small lines (canals) that you see running 

from the outside of the circular osteon 

towards the center where the Blood 

Vessels are resting; way to supply the 

bone tissue with nutrients and oxygen.

---------------------------------------------------------------------




Lacunae- the small spaces (what look like small dashes 

surrounding each Haversian Canal) 

which house the osteocytes.

---------------------------------------------------------------------

Interstitial Lamella- the spaces in between each circular 

Osteon.

---------------------------------------------------------------------

The following are samples of Compact (Dense) Bone w/ a DRY GROUND BONE PREPARATION
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Each of  these types of bone (Compact/Dense and Spongy/Cancellous Bone) can be prepared in two different ways:

*You are only responsible for knowing the two types of preparations for the Compact/Dense Bone*

1. Decalcified (where you are unable to see exact structures ; 
will ONLY be able to see Haversian Canals and Volksman Canals and Lacunae– pink staining slide)
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2. Dry Ground Bone (where you are able to see all tiny structures of bone as 

described above)

· Refer to ABOVE Pictures for Dry Ground Bone Prepared Slides 

· (Bottom of Page 8)*

II. Developing Bone:


There are two types of ways in which Bone can develop:

*In Lab you will ONLY be responsible for identifying Endochondral Ossification*

1. Endochondral Ossification: when cartilage slowly develops 

into bone; how the axial skeleton forms. 

● Found: at the epiphysis of bone tissues, where bone 

and cartilage meet.


● Cartilage takes various steps towards becoming bone tissue; there are four zones that are identifiable where cartilage and bone seem to meet where you will be able to notice the progression of cartilage into bone tissue:

1. Calcifying Zone: closest to mature bone

2. Hypertrophic or Mature Zone: cells 

look larger and more round in shape with more space between adjacent nuclei. (THINK! “HYPER-“ as in LARGER cells)

3. Proliferating Zone: cells resemble cartilage cells more than in the Hypertrophic Zone; cells are a bit smaller than those in the Hypertrophic Zone but still are fairly large, round and spread out.

(Where cells start to line up)




4. Resting Zone: cells seem to resemble 

cartilage cells or chondrocytes; they are small in shape. 
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2. Intramembraneuous Ossification: when bone develops from 

embryonic mesoderm or embryo tissues.
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