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1. Enumerate types of cartilage: 

1 Hyaline cartilage.  

2 Yellow elastic fibro-cartilage.  

3 White fibro-cartilage 

2. Regarding hyaline cartilage complete the following: 

Appearance in 
fresh state 

it appears translucent pale blue 

Consistency firm or rigid with some degree of flexibility 

 

3. Mention type of collagen in the following: 

Perichondrium Collagen type I 

Periosteum Collagen type I 

Matrix of Hyaline 
cartilage  

Collagen type II 

 

4. Enumerate functions of perichondrium: 

1 It acts as source of O2 + nutrients to the cartilage cells.  

2 The inner chondrogenic layer is responsible for new cartilage formation 

5. Compare between young and old chondrocytes regarding the following: 

Young chondrocytes Old chondrocytes 

Site in the 
cartilage 

At the periphery of the 

cartilage 
Deep in the cartilage 

Nucleus Open-face nuclei Rounded open face nuclei. 

Cytoplasm Pale basophilic cytoplasm Granular, basophilic cytoplasm 

Number in 
lacunae  

Single Single or in groups 

 

6. Enumerate functions of mature chondrocytes? 

1 They synthesize and secrete the components of the cartilage matrix  

2 They are responsible for growth of the cartilage as they can divide. 
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7. Compare between bone matrix and cartilage matrix regarding the following? 

Bone matrix Cartilage matrix 

Consistency Hard or solid Rubbery or firm 

Vascularity  Rich in blood supply Non-vascular. 

Collagen 
type 

Type I Type II 

 

8. Enumerate components of hyaline cartilage matrix 

1 Collagen fibres type II 

2 Proteoglycans (chondroitin 4- sulphate, chondroitin 6- sulphate) 

3 Chondronectin.  

4 Chondrocalcin. 

9. Enumerate sites of hyaline cartilage: 

1 It constitutes the majority of the fetal skeleton.  

2 Articular surface of bones.  

3 Costal cartilage in the thoracic cage.  

4 Nose, trachea, bronchi. 

10. Mention the difference between yellow elastic fibro- cartilage and hyaline 

cartilage: 

1 The matrix of yellow elastic fibro- cartilage contains fine elastic fibers in addition to 

collagen type II fibrils which are responsible for elasticity and flexibility of this type.  

2 Fresh elastic cartilage has a yellow color due to presence of elastic fibers.  

3 It can be stained by standard elastic stains e.g. verhoeff’s stains. 

11. Enumerate sites of yellow elastic fibro- cartilage: 

1 Auricle of the ear.  

2 External auditory meatus.  

3 Eustachian tube.  

4 Epiglottis 
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12. Compare between hyaline cartilage and white fibro cartilage regarding the 

following? 

Hyaline cartilage White fibro cartilage 

Appearance in 
fresh state 

Translucent pale blue White in color 

Perichondrium  Present Absent 

Color of matrix 
by H&E 

Homogenous basophilic Acidophilic 

 

13. Enumerate sites of white fibro cartilage? 

1 Intervertebral discs.  

2 Semilunar cartilage of knee joints.  

3 Symphysis pubis.  

4 Lips of glenoid cavity.  

5 Terminal parts of tendons 

14. Enumerate constituents of bone: 

1 Bone cells 

2 Bone Matrix 

3 Periosteum  

4 Endosteum 

15. Enumerate bone cells: 

1 Osteogenic cells 

2 Osteoblasts 

3 Osteocytes 

4 Osteoclasts 

16. Complete the following regarding LM of osteoclasts: 

Size large cell (20-30 um) 

Nucleus multinucleated cell (4-50 nuclei) 

Shape Irregular in shape 

Cytoplasm Foamy acidophilic 

Border Striated or brush border facing the bone surface. 
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17. Compare between osteoblasts and osteoclasts regarding the following: 

Osteoblasts Osteoclasts 

Origin Activated osteogenic cells. Monocytes 

Sites  

1 Activated inner osteogenic 

layer of periosteum.  

2 Endosteum.  

3 Walls of bone marrow spaces 

1 Bone marrow spaces.  

2 Medullary cavities.  

3 Endosteum 

Functions  
They are responsible for bone 

formation and calcification 

1 They are concerned with bone 

resorption during ossification.  

2 They remove bone debris during 

ossification and after healing of 

bone fracture. 

 

18. Enumerate the four zones of osteoclasts under EM: 

1 Ruffled or striated zone. 

2 Clear Zone. 

3 Vesicular Zone. 

4 Basal Zone 

19. Mention the name of the following bone cells: 

Osteocytes 

Bone cells that are present inside lacunae and connected by 

processes and these processes intercommunicate with one 

another by gap junctions. 

Osteogenic cells 
Bone cells that are capable to divide and give osteoblasts during 

growth and healing of fracture bone. 

Osteocytes 
Bone cells that preserve the integrity of the bone matrix and 

maintain its inorganic components. 
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20. Compare between organic and inorganic components of bone matrix: 

The Organic components The Inorganic components 

 It constitutes about 50% of the dry weight of 

the bone matrix. 

 It constitutes about 50% of the dry 

weight of the bone matrix. 

 It includes: 

1 Bone collagen “Type I”:  

 It constitutes about 90% of the 

organic component.  

2 Sulphated glycosaminoglycans.  

3 Glycoprotein = Osteonectin:  

 Which anchor cells with bone matrix.  

4 Protein = Osteocalcin:  

 It helps bone calcification. 

 It is formed mainly of:  

1 Calcium and phosphorus salts  

2 Small amounts of sodium, 

carbonate, citrate, iron, Mg. 

 

21. Compare between compact bone and cancellous bone regarding the following: 

Compact bone Cancellous bone 

Character 
It is solid like ivory with no 

apparent holes 
It looks like – sponge with many holes 

Sites  

1 Shaft of long bones.  

2 Outer & inner tables of flat 

bones of the skull.  

3 Outer covering of the 

vertebrae & ribs 

1 Epiphysis of long bones.  

2 Central part of flat bones of the 

skull.  

3 Young embryonic bone.  

4 Bodies of vertebrae and sternum. 

Arrangement 
of Bone 
lamellae 

1 Outer circumferential lamellae 

2 Inner circumferential Lamellae 

3 Haversian system 

4 Interstitial Lamellae 

Irregularly arranged bars or 

trabeculae which branch and 

anastomose and separated by bone 

marrow spaces of irregular shape 

and size. 
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22. Compare between periosteum and endosteum: 

Periosteum Endosteum 

Definition 
It is a vascular C.T. membrane 

covering the bone from outside 

It is a vascular C.T. membrane that 

lines the inner surface of the bone, 

bone marrow cavities and 

Haversian canals. 

Functions  

1 Provide attachment for muscles, 

ligaments and tendons.  

2 Provide bone with blood supply 

and nourishment.  

3 Inner osteogenic layer is 

important for formation of bone 

during its growth and after its 

fracture. 

1 It supplies bone with blood 

supply & nourishment.  

2 Its osteogenic cells & 

osteoblasts & osteoclasts are 

concerned with bone formation 

and resorption during growth & 

healing after fracture 

 

23. Describe the structure of Haversian system: 

Haversian Canal Concentric bone lamellae Osteocytes
 It runs parallel to the 

longitudinal axis of bone.  

 It contains loose C.T., rich in 

blood Vessels, osteogenic cells. 

 It is formed of 4-20 cylinders 

of concentric bone lamellae 

arranged around Haversian 

canal. 

 Found inside their 

lacunae in 

between the bone 

lamellae. 

 

24. Mention the methods of bone ossification: 

Intramembranous ossification Intracartilagenous ossification
It occurs in mesenchymal membranes It occurs in cartilage model 
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25. Enumerate stages of intracartilagenous ossification: 

1 Stage of resting cartilage.  

2 Stage of proliferation.  

3 Stage of maturation and hypertrophy.  

4 Stage of calcification.  

5 Stage of invasion.  

6 Stage of spongy bone formation.  

7 Stage of remodeling and compact bone formation 

26. Enumerate general characters of muscle tissue: 

1 The muscle tissue is formed of a group of muscle fibers.   

2 These fibers have a contractility power due to myofibrils in their cytoplasm. 

3 The plasma membrane is called the sarcolemma.  

4 The cytoplasm is called the sarcoplasm.  

5 The muscle fibers may be striated or Non-striated, voluntary or Involuntary 

27. Compare between the following: 

Skeletal muscles Smooth muscles 

Characters  

1 Striated  

2 Voluntary except:  

 Upper third of esophagus. 

 Cremastric muscle.  

 Pharynx.  

3 Do not branch except: tongue 

and face. 

1 Non-striated.  

2 Involuntary Except:  

 Ciliary muscle  

 Special Muscle in urinary 

bladder 

Sites  

1 All skeletal muscle attached to 

skeleton.  

2 Eye.  

3 Tongue.  

4 Pharynx.  

5 Larynx. 

1 Walls of the blood vessels.  

2 Viscera of various systems (G.I.T., 

G.U.T., and Respiratory system) 
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28. Mention the definition of the following:  

Epimysium It is a dense C.T. which surrounds the whole muscle 

Perimysium It is a dense C.T. which divides the muscle into bundles 

Endomysium It is a loose C.T. which separates the muscle fibers 

 

29. Enumerate functions of CT in the muscles: 

1 It contains blood vessels, nerves and lymphatic and give attachment between muscle 

bundles.  

2 Help the attachment of muscle to tendon, ligament, perichondrium and periosteum. 

30. Describe the LM of skeletal muscle fibres in L/S: 

1 Single elongated multinucleated cell (syncytium).  

2 Have multiple flattened oval peripherally situated nuclei.  

3 Have regular transverse striation.  

4 The sarcoplasm is acidophilic and contains B-Glycogen granules and myoglobin 

pigment. 

31. Compare between light bands and dark bands of myofibrils:  

Light bands Dark bands 

Isotropic or I- band Anisotropic or A- band 

Contain actin only Contain actin and myosin 

Each light band is divided at its 

center by a dark line called Z-line 

Each dark band is divided at its center by a light 

disc called H-zone and contains only 

myosin. 

 

32. Describe the sarcomere: 

 It is the area between two Z-lines. 

 It is the functional contractile unit of a myofibril.  

 It includes a whole A (dark band) and ½ of I (light band) on either side. 
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33. Compare between skeletal muscle and smooth muscle fibers regarding the 

following: 

Skeletal muscle fibers Smooth muscle fibers 

Shape   Elongated   Spindle (fusiform)  

No. of cells 

per fiber 
 Single cell   Single cell 

Nuclei 

 Peripheral,  

 Multiple,  

 Oval,  

 Flat 

 Central,  

 Single,  

 Oval or rod-shaped  

 In the widest part (middle part). 

Myofilaments  
 Thin filaments   

 Thick filaments  

 Thin filaments   

 Thick filaments   

 Intermediate filaments 

T- Tubules  Present 
 Represented by vesicular 

Caveolae 

Gap Junction  Absent  Present 
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1) bone matrix is characterized by 

A. contain chondrocalcin 

B. rich in blood supply 

C. non vascular 

D. rich in elastic fibers 

B 

2) Osteocytes are 

A. present in lacuna in groups 

B. responsible for bone resorption 

C. mature osteoblast 

D. present in periostium 

C 

3) about bone all true except 

A. has hard matrix 

B. calcified CT 

C. poor in blood supply  

D. of two general types 

C 

4) cells of bone building  function include all except 

A. osteoblast 

B. osteogenic 

C. osteoclast  

D. osteocyte 

C 

5) Howships lacuna is site of 

A. osteoblast 

B. osteoclast 

C. osteocyte 

D. osteogenic 

B 

6) about osteoclast all true except 

A. multinucleated cell 

B. well developed golgi apperatus 

C. lie in Hawships lacuna 

D. acidophillic cytoplasm 

B 



 

    
 
    

Histology MsS Module 

7) osteoblast is charaterized by 

A. multinucleated cell 

B. well developed golgi apperatus 

C. lie in Hawships lacuna 

D. acidophillic cytoplasm 

B 

8) all bone cells have single nucleus except 

A. osteoblast 

B. osteoclast 

C. osteocyte 

D. osteogenic 

B 

9) all bone cells have basophillic cytoplasm  except 

A. osteoblast 

B. osteoclast 

C. osteocyte 

D. osteogenic 

B 

10) osteoclast originate from  

A. lymphocyte 

B. monocyte 

C. pericyte 

D. osteocyte 

B 

11) osteocyte has 

A. acidophilic cytoplasm 

B. multilobed nucleus 

C. branched inside lacunae 

D. simple columnar ciliated 

C 

12) osteogenic cell is present in 

A. endostium 

B. periostium 

C. Harvensian canal 

D. All of the above 

D 

13) all is part of organic matrix except 

A. collagen I 

B. collagen II 

C. osteocalcin 

D. osteonectin 

B 
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14) bone maintaining cell is 

A. osteoblast 

B. osteoclast 

C. osteocyte 

D. osteogenic 

B 

15) bone eroding cell is  

A. osteoblast 

B. osteoclast 

C. osteocyte 

D. osteogenic 

C 

16) bone forming cell 

A. osteoblast 

B. osteoclast 

C. osteocyte 

D. osteogenic 

B 

17) all about bone except 

A. calcified hard tissue 

B. highly vascular 

C. made of system of canals & canaliculi 

D. lacuna contain groups of osteocytes 

A 

18) Bone matrix :2015 يناير  

A. Soft &flexible  

B. Collagen type 1 form 90% of organic component 

C. Osteoclastin prevent calcification 

D. Hardness due to osteonectin 

E. Contain large amount of Na , Mg ,iron 

B 

19) Osteoblast is rich in 2013 يناير 

A. Acid phosphatase enzymes 

B. Alkaline phosphatase enzymes 

C. Lysosomes 

D. SER 

E. microtubules 

B 

20) Bone matrix is characterized by :يناير 2011 اسنان  

A. Has chondrocalcin 

B. Rich in blood supply  

C. Rich in elastic fibers 

D. Non vascular 

B 
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21) Osteoblasts are characterized by one of the following : يناير 2010 اسنان 

A. Surrounded by lacunae 

B. Nuclei are central 

C. Found between bone lamella 

D. Have basophillic cytoplasm 

D 

22) Which of the following cells are present singly in lacunae  

A. Osteocytes 

B. Osteoblast 

C. Fibrocyte 

D. chondroblast 

A 

23) Osteocytes :يناير 2010 اسنان  

A. Are bone resorping cells 

B. Have long cytoplasmic processes joined by gap junction 

C. Originate from monocyte 

D. Lie in Howships lacunae 

B 

24) Osteoclast is : يناير 2011 اسنان 

A. From osteogenic cells 

B. Multinucleated 

C. Responsible for bone formation 

D. Secret histamine 

B 
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Outer “external” 

circumferential lamellae 
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Inner “Internal” 

circumferential Lamellae 
 

3 Concentric bone lamellae 
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“Inter-Haversian”  
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OSSIFICATION 
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Methods of bone ossification: 
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 Stage of resting cartilage

 

 Stage of proliferation

 → 

 Stage of maturation & hypertrophy
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 

 Stage of calcification

 

 → →

 Stage of Invasion

 
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6) Spongy bone formation: 

 →

 Stage of remodeling and compact bone formation
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BONE  

 

 

 Highly Specialized type of connective tissue (CT) 

1. It forms the skeleton. 

2. Muscles attachment. 

3. Protection of soft organs as brain. 

 

 

1- Periosteum. 

2- Endosteum. 

3- Bone matrix. 

4- Bone cells: 

a) Osteogenic cells  

b) Osteoblasts  

c) Osteocytes  

d) Osteoclasts 
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A 
 

 

 

 It is a vascular C.T. membrane covering the bone from outside. 

 

 

 

 

 Collagenous fibers 

 Blood vessels  

 Fibroblasts. 

 Osteogenic spindle-shaped cells. 

 Provide attachment for muscles, 

ligaments and tendons. 

 Provide bone with blood supply 

and nourishment. 

 These cells when stimulated during 

growth or healing of fracture can 

change into osteoblasts 
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B 
 

 

 It is a vascular C.T. membrane that lines the inner surface of the bone, bone 

marrow cavities and Haversian canals. 

 It supplies bone with blood supply & nourishment. 

 Its osteogenic cells & osteoblasts & osteoclasts are concerned with bone 

formation and resorption during growth & healing after fracture. 
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C 
 

 

 

 It is hard or solid in consistency. 

 It is rich in blood supply. 

 

 
 

 It constitutes about 50%   It constitutes about 50%  

 Bone collagen “Type I” about 90% of the 

organic component. 

 These salts form insoluble crystals called = 

“Hydroxy apitate crystals” 

 Sulphated glycosaminoglycans.  It is formed mainly of calcium and 

phosphorus salts. 

 Glycoprotein = Osteonectin. 

 Protein = Osteocalcin. 
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D 
 

 

 

 Sites: 

1. Inner osteogenic layer of 

periosteum. 

2. Endosteum. 

3. Bone marrow cavities 

Activated osteogenic cells 

 Flat cells  

 

 Central flat nuclei  

 Pale basophilic cytoplasm. 

 Oval branched cells  

 with few processes 

 Oval, eccentric, open face nuclei. 

 Deep basophilic cytoplasm  

 Rich in ribosomes and rER. 
 Ribosomes, rER, well developed 

Golgi apparatus and mitochondria. 

 They are capable to divide and give 

osteoblasts “bone forming cells” 

during: 

1. Growth of bone. 

2. Healing of fracture bone. 

1. Bone formation (matrix secretion). 

2. Bone calcification: 

a. Alk phosphatase enz→ 

facilitates deposition of calcium. 

b. Pyrophosphatase enz→ inhibit 

pyrophosphate. 

c. Matrix vesicles: buds from cell 

membrane, store Ca. 

3. Change into osteocytes. 
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They are mature osteoblasts. 

 Arise from blood cells called 

monocytes. 

 Sites: Where resorption takes place 

 Bone marrow spaces. 

 Medullary cavities. 

 Endosteum. 

Each cell lies in a shallow cavity called 

“Howships Lacuna”. 

 Oval, branched cells. 

 Oval, central nuclei. 

 The cytoplasm is  Slightly 

basophilic.  

 Rich in alkaline phosphatase. 

 Osteocytes can’t divide, so present 

singly in each lacuna. 

 Large irregular cell“20-30um”. 

 Multinuclated“4-50”nuclei 

 Cytoplasm is foamy acidophilic. 

 The cells have striated or brush border 

facing the bone surface. 

 rER, ribosomes, Golgi apparatus, 

and many cytoplasmic 

microtubules.  

 The cells are present inside lacunae 

between bone lamellae.  

 The osteoclast shows the following 

4-zones:- 

1. Ruffled or striated zone. 

2. Clear Zone. 

3. Vesicular Zone. 

4. Basal Zone. 

1. Formation of bone matrix & 

vesicles rich in enzymes to preserve 

integrity of bone matrix and 

maintain its inorganic components. 

2. Mobilization of Ca+ from bone to 

blood in times of need. 

1. Bone resorption during ossification 

causing remodeling of bone  

2. They remove bone debris during 

ossification and after healing of bone 

fracture. 
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 Connected with one another by processes passing through bone canaliculi which 

connect adjacent lacunae together. 

 These cell processes intercommunicate with one another by gap junctions. 

 The gap junctions between the processes allow the electrolytes to pass freely 

from one cell to the other. 
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1) bone matrix is characterized by 

A. contain chondrocalcin 

B. rich in blood supply 

C. non vascular 

D. rich in elastic fibers 

B 

2) Osteocytes are 

A. present in lacuna in groups 

B. responsible for bone resorption 

C. mature osteoblast 

D. present in periostium 

C 

3) about bone all true except 

A. has hard matrix 

B. calcified CT 

C. poor in blood supply  

D. of two general types 

C 

4) cells of bone building  function include all except 

A. osteoblast 

B. osteogenic 

C. osteoclast  

D. osteocyte 

C 

5) Howships lacuna is site of 

A. osteoblast 

B. osteoclast 

C. osteocyte 

D. osteogenic 

B 

6) about osteoclast all true except 

A. multinucleated cell 

B. well developed golgi apperatus 

C. lie in Hawships lacuna 

D. acidophillic cytoplasm 

B 
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7) osteoblast is charaterized by 

A. multinucleated cell 

B. well developed golgi apperatus 

C. lie in Hawships lacuna 

D. acidophillic cytoplasm 

B 

8) all bone cells have single nucleus except 

A. osteoblast 

B. osteoclast 

C. osteocyte 

D. osteogenic 

B 

9) all bone cells have basophillic cytoplasm  except 

A. osteoblast 

B. osteoclast 

C. osteocyte 

D. osteogenic 

B 

10) osteoclast originate from  

A. lymphocyte 

B. monocyte 

C. pericyte 

D. osteocyte 

B 

11) osteocyte has 

A. acidophilic cytoplasm 

B. multilobed nucleus 

C. branched inside lacunae 

D. simple columnar ciliated 

C 

12) osteogenic cell is present in 

A. endostium 

B. periostium 

C. Harvensian canal 

D. All of the above 

D 

13) all is part of organic matrix except 

A. collagen I 

B. collagen II 

C. osteocalcin 

D. osteonectin 

B 
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14) bone maintaining cell is 

A. osteoblast 

B. osteoclast 

C. osteocyte 

D. osteogenic 

B 

15) bone eroding cell is  

A. osteoblast 

B. osteoclast 

C. osteocyte 

D. osteogenic 

C 

16) bone forming cell 

A. osteoblast 

B. osteoclast 

C. osteocyte 

D. osteogenic 

B 

17) all about bone except 

A. calcified hard tissue 

B. highly vascular 

C. made of system of canals & canaliculi 

D. lacuna contain groups of osteocytes 

A 

18) Bone matrix :2015 يناير  

A. Soft &flexible  

B. Collagen type 1 form 90% of organic component 

C. Osteoclastin prevent calcification 

D. Hardness due to osteonectin 

E. Contain large amount of Na , Mg ,iron 

B 

19) Osteoblast is rich in 2013 يناير 

A. Acid phosphatase enzymes 

B. Alkaline phosphatase enzymes 

C. Lysosomes 

D. SER 

E. microtubules 

B 

20) Bone matrix is characterized by :يناير 2011 اسنان  

A. Has chondrocalcin 

B. Rich in blood supply  

C. Rich in elastic fibers 

D. Non vascular 

B 
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21) Osteoblasts are characterized by one of the following : يناير 2010 اسنان 

A. Surrounded by lacunae 

B. Nuclei are central 

C. Found between bone lamella 

D. Have basophillic cytoplasm 

D 

22) Which of the following cells are present singly in lacunae  

A. Osteocytes 

B. Osteoblast 

C. Fibrocyte 

D. chondroblast 

A 

23) Osteocytes :يناير 2010 اسنان  

A. Are bone resorping cells 

B. Have long cytoplasmic processes joined by gap junction 

C. Originate from monocyte 

D. Lie in Howships lacunae 

B 

24) Osteoclast is : يناير 2011 اسنان 

A. From osteogenic cells 

B. Multinucleated 

C. Responsible for bone formation 

D. Secret histamine 

B 
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