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                                        Anatomy 

History of veterinary anatomy  

   The morphology as the scientific study of the form and 

structure of organisms was  founded by Aristotle .  He defined 

morphology as the search for a common construction plan for 

all structures . He referred to the relation between form and 

function for classification .  

  Aristotle performed anatomical research through dissections.  

  Fabrizio d Acquapendente, was the 1st  worker in comparative 

embryology ( year 1600) .  

    Marcello Malpighi studied the development of chick embryo 

( year 1687).  

    However for over 1500 years. Galens teaching confined for 

animal dissection, he published the 1st  book of veterinary 

medicine . 

 Andreas Vesalius in ( 1543) work on human anatomy.  

  Johann Conrad peyer studied the anatomy of ruminants 

(1685). 
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Anatomy : is the branch of morphology dealing with the form, 

structure, topography and the functional interaction of the 

tissues and organs that comprise the body.  

  The dissection of dead animals is still the most important and 

efficient method to study and comprehend anatomy.  

 

Classification of Anatomy  

1- Histology : including microscopic anatomy . 

2- Embryology : studying the development of organs of body 

from fertilization of ovum in uterus until birth .  

3- Systemic anatomy : Dealing with systems of the body for 

example respiratory system, Nervous system .  

4- Comparative anatomy : Limited to the domestic animals 

and poultry.  

5- Topographic anatomy : which describe the relative 

position and functional  interaction of organs and 

structures of the various region of the body .  

Both systemic and topographic anatomy constitute the 

foundation of clinical practice.  
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Radiological anatomy  

  Modern technology applied in veterinary medicine deal 

with   X- ray , Ultrasound , Computer tomography or 

magnetic resonance tomography  which help for clinical 

knowledge.  

Directional term and planes of the animal body  

  The body of an animal has major division which are clearly 

distinguishable externally  

1-  The head ( Caput) 

2-  The neck  ( Collum ) 

3-  The  trunk ( truncus) 

4- The tail  ( Cauda )  

5- The limbs ( membra) 

  Each one of these sections is in turn divided into region  

Division of the animal body in organs and organ systems  

  Cells and tissues similar in  structures  and function are joined 

together to form individual organs or organ systems. These are 

acting together to fulfill functions. 

  The individual organ is composed of different types of tissue. 

An individual organ is made up of two types of tissue  

 



 

 تكريتجامعة  –جميع الحقوق محفوظة للموقع االلكتروني لكلية الطب البيطري 

1- Parenchyma 

2- Interstitial tissue 

 The parenchyma is formed by cells like liver cells , renal 

cells .  

 The interstitial tissue builds the connective tissue and 

form lobules in the organ . 

 Connective tissue also support the other tissue such as 

blood which enclose it in vessels and lymph  vessels .  

Veterinary anatomy deals mainly with domestic mammals 

  These are classified as : 

1- Canine   like   Dogs 

2-  Feline    like   Cats 

3-   Ovine    like Sheep 

4-   Caprine  like  Goat  

5- Bovine   like  Cattle, cow 

6-  Equine  like  Horse 

7- Poultry  ( Avian)   Hens- Chicken 

8- Swine    like Pig  
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Organ Systems  

1- Outer skin 

2- Skeleton and joints 

3- Musculature of the skeleton  

4- Digestive system  

5- Respiratory system  

6- Urogenital system  

7- Circulatory system 

8- Nervous system  

9- Sense organs 

10- Endocrine gland  

11- Immune system  

Directional terms and planes of animal 

1- Cranial           Toward the head 

2- Rostral               toward the  tip of nose 

3- Caudal              toward the  tail 

4- Dorsal                   toward the  back 

5- Ventral                    toward the belly 

6- Medial                      center 

7- Lateral                       side 

8- Median                       middle 

9- Proximal                     trunk 

10- Distal                     a  way the trunk 
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11- Palmar                   toward the palm of hand  

12- Plantar                        sole  of foot 

13- Axial                               axis of digit 

14- A baxial                 a  way the axis of digit 

15-  External                located outside 

16- Internal              located inside 

17- Superficial          located near the surface 

18- Deep                   located in the depth 

19- Temporal             located toward the temporal                     

bone 

20- Nasal                  located toward the nose 

21- Superior                 above 

22- Inferior                 below 

23- Apical                toward the tip 

24- Oral                     toward the mouth 

Planes of the animal body 

1- Median plane: divide the body into equal parts 

2- Para median plane : any plane parallel and close to 

median plane .  

3- Sagittal plane  : any plane parallel to the median plane 

but located further lateral . 

4- Dorsal plane  : any plane parallel to the dorsal surface.  
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5- Transverse plane  : any plane perpendicular to the long 

axis. 
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The Skeleton  

   The skeleton term is applied to the framework of the hard 

structures which support and  protects the soft tissues of 

animal. 

  It  is restricted to the bones and cartilages with ligaments.  

  The skeleton is divided into three parts:  

1- Axial 

2- Appendicular 

3- Splanchnic or  visceral 

The axial  comprises the  vertebral column, ribs, sternum and 

skull. 

The appendicular includes:  The bones of the limbs. 

The  splanchnic; consist of certain bones developed in the 

substance of some  of the viscera or soft organs such as OS 

penis  of dog and OS cardis of ox.  

   The bones are commonly divided into four classes 

according to their shape and function.  

1- Long bones : Elongated, cylindrical form with enlarged 

ends  or extremities: they are present in the limbs and act 

as a lever . 
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2-  Flat bones: expanded in two directions , they give 

attachment for muscles and afford ( give) protection to 

the organs  which they cover.  

3- Short bones :  such  as  corpus  and tarsus ;  The chief 

function appears to be that of  diffusing concussion .  

Sesamoid bones : develop in the capsules  of some joins  

or in tendon , may be included in this group, reduce 

friction or change the direction of tendon.  

4-  Irregular bones :  bones of irregular shapes such as 

vertebrae , bones of cranial base of skull.  

    

 Structure of bone  

1- Compact bone ( Hard bone) 

Example: long bones  , it is thickest near the middle  part 

of the shaft  and thinnest at extremities. 

  The thickest part are found at points  which are subject 

to special pressure or traction . 

2-  Spongy bone  

Consist of delicate bony plate and spicules  which run in 

various direction ; In between spicules , termed bone 

marrow space , it form the bulk of short bones and the 

extremities of long bones , it extend to variable distances 

of shaft.  
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Sinus 

  A type of bone filled with air (  pneumatic bone ), lined by 

mucus membrane which  is connect to the external air 

indirectly.  

Periosteum    

  Is a membrane  which invests the outer surface of bone , it 

invests the outer surface of bone  except; were it is covered 

with cartilage , it consist of an  outer protective fibrous layer 

and an inner cellular osteogenic layer.  

  The endosteum  is a thin fibrous membrane , which lines the 

medullary cavity.  

   The marrow occupies  the spaces between the spicules of the 

spongy bones and medullary cavity of the long bones.  

  The marrow is two types:  

1- Red Bone Marrow  

Present  in young subjects, containing different stages of 

red blood cells ( RBCs) and  White Blood Cells ( WBCs).  

2- Yellow Bone marrow  

Replaced  at later stages , the red into yellow bone 

marrow with fat cells.  
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Blood Vessels and  Nerves  

1-  Arteries  ; Periosteal   and medullary small arteries pass 

into the Volkmann's  and Haversian canals.  

Nutrient artery or medullary artery pass from nutrient 

foramen to the compact bone and ramify  in the marrow 

of bone.  

2-  Veins  ; Form a network of small veins pass in the form of 

periosteal, medullary and nutrient vein outside the bone.  

3- Lymph vessels : Pass from canals of bone , outside to the 

lymph node.  

Development of bones  

  There are two types  

1- Endochondral  ossification 

2- Intramembranous ossification  

Endochondral ossification ; from the primitive embryonal 

skeleton of cartilage which next develop into the bones in a 

process called osteogenesis or ossification by the aid of  

osteoblasts.   

Intramembranous ossification 

  Bone development is by transformation into bone 

formation . A centre of ossification is mesenchymal 
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membrane , the cells transform into osteoblasts , trabeculae 

of bones will be form and successive layers of  bony  plates 

will be formed from transformation of mesenchymal cells 

into osteoblasts which deposit the bony materials.  

 

 The bony material are : 

 Organic such as 

 Osteocytes 

 Osteoblasts 

 Collagen fibers 

 Periosteum and Endosteum 

 

Inorganic materials such as  

 Calcium 

 Phosphates 

 Carbonates 

 Magnesium 
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             The Bones of The Thoracic Limb 

  It consist of four chief segments  

1- The shoulder 

2- The arm  

3- The forearm  

4- The manus  

1- The shoulder consist of 3 bones 

A- Scapula 

B- Coracoid 

C- Clavicale or collar  bone 

       In the domesticated mammals only the scapula, a large flat 

bone is well developed and a small coracoid  element has fused 

with it , while the clavicale is either absent or is a small 

rudiment embedded in the brachiocephalicus  muscle . There is 

therefore no articulation of the shoulder with the axial 

skeleton.  

2- The arm contains a single long bone, the humerus or arm 

bone . 

3- The forearm  ( Antibrachium ) are two bones the radius 

and ulna in the horse and ox , the two bones   fused and 

the distal part of the limb is fixed in the position of 

pronation.  
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        The radius is  placed infront and supports the weight. 

The ulna is well developed only in its proximal part which 

from a lever  for the extensor muscles of elbow. 

4- The manus ; The homologue of the hand in man, consists  

of three subdivision ,  the carpus, metacarpus and digit or 

digits.  

The Carpus : are eight bones and are arranged in two 

transverse row; 

 A proximal  and distal  

  The bones of  proximal are from radius to ulna , Radial, 

intermediate, Ulnar and accessory carpal bones.  

  The bones of distal row: First, Second, Third and Fourth 

carpal bones.  

  The metacarpus; contains five metacarpal bones : In the 

dog they are five in number, , in the horse the first and 

fifth are somewhat reduced, the third is the large 

supporting metacarpal bone and carry the single digit. 

While the 2nd and 4th are much reduced.   

  The  digits : Are homologous with the fingers of man, 

and are typically five in number, The full number in dog . 

  In  the ox the 3rd  and 4th  are well developed and 

support the weight , while the second and fifth  are 

reduced .  
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   In the horse has a single digit the 3rd . 

    The  digit consists of 3 phalanges and certain sesamoid 

bones.  

  The 1st phalanx articulates with the corresponding  

metacarpal bone above and with the second phalanx 

below. The 3rd phalanx is in closed in the hoof or Claus . 

The sesamoid bones are develop a long the course of 

tendons or in the joint capsule at points where , there is 

increased pressure. Two proximal  sesamoid and distal 

sesamoid 
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       Bones of the Pelvic Limb 

  Like thoracic limb, consist of four segments  

1- Pelvic girdle  

2- Thigh 

3- Leg 

4- Pes 

1- Pelvic girdle  ; consist of the os coxae or hip bone 

which joint its fellow of the opposite side ventrally at 

the  symphysis  pelvis and articulates very firmly with 

the sacrum dorsally. The two coxal bones together with 

the sacrum and the first three or more coccygeal 

vertebrae form the bony pelvis. The  os coxae consists 

of three flat bones , the ilium, ischium and pubis, which 

meet at the acetabulum , a large cavity which the  head 

of the femur  articulates .  

   The ilium  is situated in the lateral wall of the pelvis, 

the pubis is in the anterior part, and the ischium in the 

posterior part of the ventral wall.  

2- The thigh ( Femur) like the arm , contains a single long 

bone , the femur, articulate with the acetabulum above 

and the tibia and patella below .  

3- The Leg ; comprises three bones tibia, fibula and 

patella.   
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        The tibia ; is a large,  long bone which supports the 

weight and articulates distally with the tibial  tarsal bone .  

       The fibula ; is situated along the lateral border of the 

tibia , from which it is separated by the interosseus space  

of the leg . It is more slender than the tibia and dose not 

articulate with the femur.  

The patella ; is a short bone which articulates with the trochlea 

of the distal end of the femur, it is to be regarded as a large 

sesamoid bone present inbetween the tendon of the 

quadriceps femoris muscle. 

4- The pes,   homologue of the foot of man , consists of 

three sub division, the tarsus, metatarsus and digit or 

digits.  

The tarsus, contains a group of short bones numbering 

5-7 in the different animals .  

  The proximal row consists of two bones the tibia and 

fibula . 

  The distal row consist of 4 bones when 7th tarsal  is 

present in dog.  

  They are first tarsal , 2nd tarsal ……etc. 

  The central tarsal is interposed between the rows.  

  The metatarsal and digital bones resemble in general 

those of the corresponding region of the thoracic limb. 
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Myology 

    Deals with the muscles and their accessory structures . The 

muscles are highly specialized organs  for contraction when 

stimulated . They are the active organs of motion.  

   There are (3) types of muscles  

1- Striated ( skeletal ) 

2- Non striated ( smooth) 

3- Cardiac 

  The skeletal muscles of more important part which connected 

directly or indirectly with the skeleton and play an important 

part in determining the form of the animal. 

   They are red in color , some muscles are attached with skin 

and called cutaneous muscles . The muscle; is formed by the 

muscle fibers, so each fiber is surrounded by connective tissue  

called endomysium, and each bundle of fibers surrounded by a 

sheath of connective tissue called perimysium and the whole 

muscle is surrounded by a thicker sheath of connective tissue 

so called epimysium. 
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The description  of the muscles  arranged under the 

following heads; 

1- Name  

2- Shape and position  

3- Direction  

4- Attachment 

5- Action  

6- Structure  

7- Relations 

8- Blood and nerve supply 

   The name;  Is determined by various consideration ; example 

the action , attachments, shape, position……..etc. In some cases 

two or more of these are combined to produce the name ; 

example ( e.g) flexor carpi radialis, longus colli, obligue external 

abdominis. 

     The Shape; example triangular, fan- shaped, fusiform, some 

muscles are characterized as  long, broad, short…..etc. orbicular 

or ring-like muscles, since form contraction when the muscle 

closes an orifice, it is often termed a sphincter.  

    The attachments; are in most cases to bone; but many 

muscles are attached to cartilage, ligaments, fascia or to the 

skin. Also a term called to origin is applied to the attachment 
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and also insertion. In all cases the attachment is made by 

fibrous tissue and the term ( tendinous attachment) referred to 

the insertion of the muscle.  

   The action ; In some times the action is simple; In others  is 

complex  muscles which concur in action are termed synergists; 

those have opposite actions are antagonists. 

   Structure; Include the direction of the muscular fibers, the 

arrangement of the tendon, the synovial  membrane and any 

other accessory structure.  

   The term fleshy is  indicative to terms fleshy and tendinous 

for relative amounts of muscular and fibrous tissue.  

   Some muscle have an two heads Biceps muscle or three 

heads Triceps muscle.  

  The relations; Constitute a very important part of anatomical 

topography.  

   The blood and nerve supply; are important part on clinical 

grounds, the nerve supply is often of value in the determination  

of homologies. As might be expected , the muscle have a large 

blood supply. The nerves to the muscles are motor , sensory 

and vasomotor in function.  
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  The accessory structures  ; associated with the muscles and 

the synovial membranes and the fascia. 

  The synovial membrane; are thin membrane of the joints and 

having a similar function. Two forms are recognized a synovial 

bursa which present between  a tendon or muscle and some 

underlying structure. A synovial sheath is a membrane , folded 

around the tendon. 

  Fascia; Are sheets of connective tissue composed mainly of 

bundles of collagen fibers mixed with elastic fibers , These 

fascia are arranged into;  

1- Superficial fascia; is sub cutaneous and is composed of 

loose connective tissue which usually contains more or 

less fat.  

2- The deep fascia; Is composed of one or more layers of  

fibrous tissue , its deepest part adherent to the underlying 

structures , but in many places it is attached to the 

skeleton, ligaments and tendons. 
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Vertebral Column 

 Is composed of a series of unpaired bones ,the number of which 

varies between domestic mammals . The name of vertebrae 

different  according to the regions  like ( Cervical, Thoracic, Lumber, 

Sacral and Caudal or coccygeal ) , the vertebrae have different 

function and individual characteristic , the vertebrae are classified  

to the irregular bones, each vertebrae consist of  

1. Body 

2. Arch 

3. Processes 

1- Cervical Vertebrae :- 

    The first ( Atlas) and second ( Axis) cervical are highly 

modified to allow free movement of the head. The atlas 

apparently processes no body , but consist of lateral mass. An 

expanded transverse process project laterally and contain 

wing, vertebral foramen of atlas  open in craniodorsal part of 

the vertebral column, the transverse foramen pass through 

the caudal part of wing.  

   The second ( Axis) constitute  around the atlas and thus the 

head rotates , its cylindrical body (                          ) . 
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2- Thoracic  Vertebrae  

    Composed of chain of thoracic vertebrae. The thoracic 

vertebrae articulate with ribs , all thoracic vertebrae show 

common features 

 Short body with flattened extremities  

 Short articular process 

  Vertebral arch  

 Spinus process 

 Costal facet  

3- Lumbar Vertebrae 

Is different from thoracic  vertebrae in longer to their 

bodies. The costal facet are absent , the spinous process 

are shorter , the transverse process long ,flattened and 

project  laterally which the spinous process , expanded 

transverse process is the characteristic feature of lumbar 

vertebrae . 

4- Sacral Vertebrae  

   The sacral vertebrae  are ossified intervertebral disc are 

firmly fused forming  single bone the sacrum in all 

domestic species . The fusion of single element completed 

by 1.5 year of age in carnivorous and pig, 3-4 years in 

ruminant, 4-5 years in horse . The ossification of the 

vertebrae articulation  in loss flexibility of sacral vertebral 

column .  
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5- Caudal or coccygeal  

First to last, they also show progressive simplification in 

their form by losing characterize vertebral features such 

as arches and process.  

 

  

Vertebrae Carnivorous Pig Ox Small 

ruminant 

Horse 

Cervical 7 7 7 7 7 

Thoracic 12-14 13-16 13 13 18 

Lumbar (6) 7 5-7 6 6 5-7 

Sacral 3 4 5 (3) 4-5 5 

Caudal 20-23 20-23 18-20 13-14 15-21 
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Ribs  

 The ribs form the skeleton of  lateral thoracic wall, they are 

arranged serially in pairs, each rib consist of bony dorsal part     

( costal) and costal cartilage. The  ribs consist of ; 

 Head 

 Neck 

 Tubercle 

 Body or shaft 

 Sternal Extremity 

Sternum 

  Composed of unpaired segmental series of bone  which 

joined together by intersternal cartilage .individual segment 

fuse with ossification intersternal cartilage in older animals 

ins divide to 

 Manubrium sterni 

 Body 

 Xiphoid process 
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Arthrology  

 The articulations or joints   

   An articulation or joint; is formed by the union of two or more 

bones or cartilages by other tissues.  

In some cases a bone and a cartilage or two cartilages form a 

joint. The uniting medium is chiefly fibrous tissue or cartilage or 

a mixture of these. Union of parts of the skeleton by muscls 

(synsarcosis).  

Joint may be classified 

a- Anatomically ; according to their mode of development, the 

nature of  the uniting  medium , and the form of the joint 

surface.  

b- Physiologically, with regard to the amount and kind of 

movement  or the absence of motility in them. 

c- The combination of the foregoing considerations. 

 

The chief division of the joints are three types;  

1. Synarthrosis  

2.  Diarthrosis  

3.  Amphiarthrosis  
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1- Synarthrosis  ; In this group the segments are united by 

fibrous or cartilaginous tissue or a mixture of the two in 

such a manner as practically to preclude movement; Hence 

there are often termed or called fixed or immovable joints. 

There is no joint cavity , most of these joints are temporary, 

because the space is invaded by ossified tissue" ossification 

" .  

The following joints are included :-  

1- Suture ;  joints of skull , there is irregular interlocking margins 

forming the suture    '' serrata"  line containing a fibrous tissue 

called sutural ligament.  

e.g. frontal suture, Nasal suture. 

2- Syndesmosis :  The space is collagen ( white) fibrous or elastic 

tissue or mixture, example : union of the shaft of the metacarpal 

bones  and the costal cartilages .  

3- Synchondrosis : Two bones united by cartilages . example ; 

occipital bone and sphenoid bone of skull .   

4- Symphysis: This term is usually limited to a few median joints 

which connect symmetrical parts of the skeleton .  

e.g. :  symphysis pubis of pelvic bones .  

           symphsis mandibulae  

The uniting medium is cartilage  and fibrous tissue   
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5- Gomphosis : Implantation of the teeth in the alveoli of the 

mandibular and maxillary bones of skull.  

2-  Diarthrosis : These are characterized by the presence of 

the joints cavity with a synovial membrane in the joints 

capsule , and their mobility called movable or true joints .  

  A simple joint is one formed by two articular surface. 

  A compound joint is formed by several articular surface. 

The following structures enter into their formation. 

The following structures form this type  

a- Articular surfaces ; In most cases  smooth surfaces, formed by 

compact bones.  

b- Articular cartilages , usually hyaline type , forming a covering 

over the articular surface of the bones. They are usually tend to 

form the curvature of the bone. 

c-Joint capsule form a tube like around the articular bones 

attached around the articular surface , consist of two layers; 

fibrous layer " external one " and synovial layer or membrane     

" internal one "  this layer secrete synovia which lubricate the 

joint it resembles white - of - egg . In many places the membrane 

extend out the joint to form a bursa between muscles and tendons.  

  The articular or joint cavity is enclosed by the synovial 

membrane and the articular cartilage . 
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The fibrous layer termed the capsular ligament, is attached either 

close to the margins of the articular surface or at a variable 

distance from them. Sometimes it is  thick, bone or cartilage is 

present into or tendons pass over.  

  The synovial layer lines the joint cavity except on  articular 

cartilage . The membrane is thin and  richly supplied  by blood 

and nerves . It have an a folds and villi which project into the 

cavity  of the  joint .  

  The joint cavity is enclosed by the synovial membrane and the 

articular cartilages. Normally, it contains only a sufficient amount 

of synovial to lubricate the joint.  

  d-Ligaments These are strong- bands composed of white 

fibrous tissue ( collagen) fibers and elastic and these are divided 

into periarticular and intra articular , those are periarticular 

blended with the  joint capsule or located aside of capsule which 

called lateral ligaments.  

Intra- articular ligaments are restricted within the joint cavity. 

e-Articular discs or menisci; Are plates of fibro- cartilage 

placed between the articular surface, they allow for diminishing 

concussion. 

f-A marginal cartilage;Is a ring of fibro-cartilage which 

encircles the rim of an articular cavity; It enlarges the cavity and 

tend to prevent fracture of the margin.    
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Vessels and  Nerves  

   Arteries form anastomosis around the large joint and gives off 

branches to the ends of bones and to the joint capsule . The 

synovial membrane have a network of capillaries. 

  The veins form a plexuses   

 

Nerve fibers are especially numerous in and around the synovial 

membrane and there are a special nerve – ending , sensory  "pain 

receptor " and motor .  
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Movements  

   The movement of the joint are determined chiefly by the 

form and extend of the joint surfaces; They are usually classified 

as follows:   

1- Gliding  

sliding of one a plane surface on anther . e.g./ cervical 

vertebrae   

2- Angular movement  

     Movement around one or more axes  

e.g./ Flexion , Extension , like in the limbs ( Elbow joint and knee 

joint   ,e.g.  Dorsal and volar or planter flexion .  

3- Circumduction  

 e.g./ movements in which the distal end of the limb describes the 

circle or  a segment of one .  in man is easily.  

4- Rotation ; Rotation of one segment around the longitudinal 

axis  of the other segment forming  the joint . e.g. Atlanto- axial 

joint .  

5- Adduction and Abduction  

Movement of the limb toward and away from the axis( median 

plane) of body.  
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3-Amphiarthrosis   

 These are joints between bodies  of the vertebrae there is 

typically no joint cavity , but in certain situations one exists.   

 

The articulation of the vertebral column   

1- Intervertebral- fibro- cartilage   

Each of these is a disc which occupies the space 

between the bodies of two adjacent vertebrae , it 

contains ventral longitudinal ligament and contains dorsal 

longitudinal ligament.   

2- Sacro- Coccygeal joint  

The first coccygeal vertebra articulates with sacrum, in 

old horses there is fusion between them .  

    Articulation of the thorax  

a- Costo- vertebral articulation  

Each typical rib from two joints with the vertebral 

bodies or transverse process of the thoracic vertebrae, 

one by its head and one by its tubercle.  
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b- Costo- transverse articulation  

The tubercle of the rib and the transverse process of 

the vertebrae.  

c- Costo-chondral articulation  

 Joint formed by the concave surface of the rib with 

convex end of cartilage.  

d- Chondro – sternal articulation  

    The sternum is formed by three segments  

1- maniburium sterni  

2- Body of sternum 

3- Xiphoid   

    These are connected together by a fibrous tissue .  

Articulation of thoracic limb  

1- Shoulder joint  

     Is formed by the junction of the distal end of the 

scapula with the proximal end of the humerus in glenoid 

cavity.  
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2- Elbow joint  

   Formed by the distal end of humerus and the 

proximal ends of the radius and ulna. The articular 

surface formed by : 

a-condyle of the humerus . 

b- Glenoid cavity of proximal end of radius and 

semilunar notch of ulna .  

3- Radio – ulnar articulation   

The shaft of ulna is attached to the radius above 

and below the interosseus space .  

The proximal radio-ulnar joint is formed by two 

small convex facets on the ulna and the corresponding 

facet of radius .The distal extremity of the ulna is fused 

with radius.  

4- Carpal joint  

   These are called knee joint in animals , it consist of  

a- Radio – carpal joint , formed by the distal end of the 

radius and the proximal row of carpus.  



 

 تكريتجامعة  –جميع الحقوق محفوظة للموقع االلكتروني لكلية الطب البيطري 

b- Intercarpal joint  

Between the two rows of the carpus  

c- Carpo –metacarpal joint  

Formed between the distal row of carpal bones and          

the proximal end of the metacarpal bone.  

5- Fetlock joint  

 This is meta-carpo –phalangeal joint, formed by distal 

end of the large   3rd  metacarpal bone and the proximal 

end of   1st  phalanx and the proximal sesamoid bone.  

6- Pastern joint  

The proximal interphalangeal articulation , the articular 

surface of the  1st phalanx and   2nd  phalanx .  

7- Coffin joint   

  Articular surface , distal end of the  2nd  phalanx  

and  3rd    phalanx .  
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The articulation of the pelvic limb  

The sacro -iliac Articulatio 

 It is formed between the articular surface of sacrum and ilium . 

The joint cavity is a mere  cleft, and is often crossed by fibrous 

bands . The joint capsule is very close fitting and is attached 

around the margins of the articular surface. It is reinforced by 

the ventral sacro – iliac ligament , which surrounds the joint .   

Ligament of the pelvic Girdle 

   These are consider as accessory to the sacro – iliac joint  

1- Dorsal sacro – iliac ligament 

2-Lateral sacro – iliac ligament   

3- Sacro – sciatic ligament   

4- ilio- lumbar ligament  

 

Symphysis  Pelvis  

  Is formed by the junction  of two pelvis  bones at the ventral 

median – line . In the young subject the bones are united by a 

layer of cartilage ( fibro cartilaginous ) , in the adult the latter is 

gradually replaced by bone . no probable movement here .  
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The Hip Joint  

   Is formed by the proximal end of the femur and the 

acetabulum . 

Articular surface:  The head of the femur presents an almost 

hemispherical  articular surface. The acetabulum is a typical 

cotyloid  cavity. Its articular surface is somewhat crescentic , 

being deeply cut into medially by the acetabular notch and 

fossa.  The both surface of the head of femur and acetabulum 

are crossed by transverse acetabular ligament. Another 

ligaments are round ligament and accessory ligament.  

The synovial membrane is present within the contents of the 

capsule reflected outside the joint to form a pouch .  

The movements of this joint is capable of all the movements of 

a ball and socket joint like flexion , Extension , Abduction , 

Adduction , Rotation and Circumduction.  

The Stifle Joint  

This joint , which corresponds to the knee- joint of man , it 

consist of two joints  

1- The femoro – patellar joint    

2- The femoro – tibial joint      
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Femoro – patellar joint  

Is formed between the trochlea of the femur and the articular 

surface of the patella.  

Articular surface: of the femur are trochlea of two ridges 

medial and lateral .  

The articular surface of the patella is smaller than that of the 

trochlea.  

The accessory ligaments at this joint include :    

1- Femoro – patellar ligaments       

2- Patellar ligament   

* medial  

* middle  

* lateral 
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The femoro – tibial  articulation 

  Is formed between the condyles of the femur , the proximal 

end of the tibia and the condyles of the femur .   

There are lateral and medial menisci which are crescentic 

plates of fibro – cartilage which produce  congruence in the 

articular surface. Each has a proximal concave surface adapted 

to the condyle of the femur and a distal surface which fits the 

corresponding condyle of the tibia .  

Ligaments : Are four  

             *Two are collateral ,( 1-medial  2- Lateral ) ligaments.  

         * Two are cruciate , ( 1- Anterior   2- Posterior ) ligaments.  

Movements of the stifle joint are :  

Flexion and Extension   

 

Tibio – Fibular Articulation   

This joint is formed by the head of the fibula articulation with a 

crescentic facet of the lateral condyle of the tibia .  

The shaft of the fibula is attached to the lateral border of the 

tibia by the interosseus membrane of the leg.  
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The Hock joint  

Composed of  

1- Tibio-tarsal articulation       

2-Inter tarsal articulation    

3- Tarso- metatarsal articulation  

a- Is formed by the trochlea of the tibial tarsal bone and the       

     corresponding surface of the distal end of the tibia.  

b- The proximal inter tarsal ( between the tibia and fibular 

tarsal  bone ).         

    The Distal intertarsal (between the central tarsal and the 

bone below and on other side.  

       c- Tarso- metatarsal joint  

Between tarsal and metatarsal bone, those between the 

proximal ends of the metatarsal bones and those formed by the 

third tarsal with the bones on either side. 

  Common ligaments  

1- Lateral ligament  a- long lateral ligament  

                                    b- Short lateral ligament     
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2- Medial ligament  a-long medial ligament  

                                 b-short medial ligament    

3- Planter ligament   

4- Dorsal ligament   

 

Movements  

*Flexion 

  * Extension 
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The Endocrine Glands 

   The endocrine or ductless glands are those that deliver their 

secretary  products (hormones) in to the blood , lymph or tissue 

fluid which transports them to the largest organs .  

Endocrinology  :- Is one of the most important and currently 

most active branches of biological and clinical medicine 

sciences.  

There are three types of endocrine organs may be recognized  

1- Comprises the few discrete organs of a primary endocrine 

nature  

    * Pituitary gland ( Hypophysis) 

    * Pineal  gland 

    * Thyroid  gland and parathyroid gland 

    * Adrenal gland  

2- Comprises those organs that combine major endocrine with 

other important related function  

     * Pancreas   

     * Testes  

     * Ovaries  

     * Placenta  
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3- Comprises organs not included with major combination with 

endocrine, but could be secrete hormones through individual 

cells : 

Kidney, Liver, Heart, Thymus and Gastrointestinal tract.   

 

 

Pituitary Gland ( Hypophysis )  

     Is sometimes  described as the master gland since produce 

certain hormones that directly influence the activities of other 

endocrine glands it is located as an  appendage of the brain at 

the  ( floor ) of brain , also relay between the nervous and 

humoral mechanism , that jointly control certain functions.  

It is dark ellipsoidal body measuring 1X 0.75 X 0.5 cm. in the 

medium sized dog.  It is suspended below the  hypothalamus by 

a narrow fragile stalk and the gland is covered by the reflection  

of dura matter of meninges , so called " diaphragmatic sella" .  

A larg venous channel ( cavernous sinus ) is related to the  

lateral sides of the gland provide a longitudinal connection 

between the ophthalmic plexus and thus the vein and the face  

rostrally and the  external Jugular vein and the vertebral venous 

plexus caudally, by transverse intervenous sinuses.  
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Boundaries:  

 laterally is the cavernous sinus and cranial nerves which 

supply the eye ball which are III, IV ,VI and ophthalmic 

nerve.  

 Anteriorly      optic chiasma  

 Posteriorly        Dorsum sella  

 The gland is divided of   

1- Posterior lobe ( Neurohypophysis ) 

2- Anterior lobe ( Adenohypophysis )  

 Posterior lobe : Is formed by a down growth of  the 

hypothalamus via a stalk that persist which connect the 

gland to the brain  

 Anterior lobe : Is formed by epithelial cells which emerge 

as outgrowth of the roof  of the developing mouth. This 

lobe contains a small  lobe  called intermediate lobe  
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The Pineal Gland ( Epiphysis )  

     Is a small  darkly pigmented  outgrowth from the dorsal 

aspect of the brain at the caudal end of  3rd  ventricale  it is 

solid, homogenous  since foci of calcification  ( brain sand), 

after develop with advancing  age , it produces a hormone 

called   " melatonin "  it regulate both-long-term ( seasonal ) 

and short term variation  of gonadal activity.  

 

The thyroid  gland  

      Lies on the trachea directly, behind and sometimes 

overlapping  the  larynx, its form varies greatly , in the dog and 

cat the gland consists of separate masses " lobes" that are 

connected by an ismuth, there is an large medium lobe               

( pyramidal) in addition to the  lateral lobes mainly in the 

human  and pig .  

The gland arising from the pharyngeal floor that contribute  to 

the tongue so form in early stages of life " Thyroglossal duct " 

which become regress later .  

The mature gland is enclosed within the capsule, inside it ther 

are numerous follicles, surrounded by follicular cells containing  

the hormone " Thyroxine".  
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     The gland in the dog from outside is  smooth, so it is not 

palpable. While in cow it is irregular surface and rough, present 

in the neck, so it is palpable.  

    The size of the thyroid gland varies greatly depending to 

iodine contents in the diet. If there is deficiency iodine, there is 

large gland called " Goiter "  

The standard size of gland in dog is 6 X 1.5 X 0.5 cm .  

The blood supply of the gland is by cranial and posterior or 

caudal thyroid arteries of the common carotid artery  .  

The venous drainage is to the internal jugular vein.  

The nerve supply is sympathetic and parasympathetic , from 

vagus nerve . 

The lymph drainage  is to the deep cervical lymph node . 
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Adrenal (Suprarenal) Glands 

The adrenal glands are paired organs that lie near the superior poles 

of the kidneys, embedded in adipose tissue . They are flattened structures 

with a half-moon shape; in the human, they are about 4–6 cm long, 1–2 

cm wide, and 4–6 mm thick. Together they weigh about 8 g, but their 

weight and size vary with the age and physiological condition of the 

individual. Examination of a fresh section of adrenal gland shows that it 

is formed by two concentric layers: a yellow peripheral layer, the adrenal 

cortex; and a reddish-brown central layer, the adrenal medulla  

The adrenal cortex and the adrenal medulla can be considered two 

organs with distinct origins, functions, and morphological characteristics 

that became united during embryonic development. They arise from 

different germ layers. The cortex arises from the coelomic epithelium, 

whereas the cells of the medulla derive from the neural crest, from which 

sympathetic ganglion cells also originate.  

The cortex ; lighter in colour radially striated and originated from 

mesenchymal cells of mesoderm and is covered by capsule .  

The medulla; produce neurotransmitter ( Adrenalin and 

Noradrenalin) adrenaline stimulat sympathetic nervous system and 

noradrenalin influence blood pressure. 

Blood Supply; from abdominal aorta and renal artery 

Lymph; lumber aortic lymph node 

Nerve Supply; Cholinergic nerve  
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The dense connective tissue capsule that covers the adrenal gland 

sends thin septa to the interior of the gland as trabeculae. The stroma 

consists mainly of a rich network of reticular fibers that supports the 

secretory cells.  

Fetal, or Provisional, Cortex 

In humans and some other animals, the adrenal gland of the 

newborn is proportionately larger than that of the adult. At this early age, 

a layer known as the fetal, or provisional, cortex is present between the 

medulla and the thin permanent cortex. This layer is fairly thick, and its 

cells are disposed in cords. After birth, the provisional cortex undergoes 

involution while the permanent cortex develops, differentiating into the 

three layers (zones) described above. A major function of the fetal cortex 

is the secretion of sulfate conjugates of androgens, which are converted in 

the placenta to active androgens and estrogens that enter the maternal 

circulation. 

Adrenal Medulla 

The adrenal medulla is composed of polyhedral cells arranged in 

cords or clumps and supported by a reticular fiber network. A profuse 

capillary supply intervenes between adjacent cords, and there are a few 

parasympathetic ganglion cells. The medullary cells arise from neural 

crest cells, as do the postganglionic neurons of sympathetic and 

parasympathetic ganglia. Thus, the cells of the adrenal medulla can be 

considered modified sympathetic postganglionic neurons that have lost 

their axons and dendrites during embryonic development and have 

become secretory cells. 
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Medullary cells have abundant membrane-limited electron-dense 

secretory granules, 150–350 nm in diameter. These granules contain one 

or the other of the catecholamines, epinephrine or norepinephrine. The 

secretory granules also contain adenosine triphosphate (ATP), proteins 

called chromogranins (which may serve as binding proteins for 

catecholamines), dopamine -hydroxylase (which converts dopamine to 

norepinephrine), and opiatelike peptides 

A large body of evidence shows that epinephrine and 

norepinephrine are secreted by two different types of cells in the medulla. 

When observed with the transmission electron microscope epinephrine-

secreting cells show smaller and less electron-dense granules, whose 

contents fill the granule. Norepinephrine-secreting cells have larger, more 

electron-dense granules. Their content is irregular in shape, and there is 

an electron-lucent layer beneath the surrounding membrane. About 80% 

of the catecholamine output of the adrenal vein is epinephrine 
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                                                                                     First Class 

Urinary system 

  The urinary and the genital organs are 

embryologically and anatomically connected. Both developed 

from a common mesodermal ridge along the caudal wall of 

abdominal cavity, and the excretory ducts of both systems 

initially inter a common cavity, the cloaca.The urinary organs 

are:-  

1. Kidneys 

2. Ureters 

3. Bladder 

4. Urethra 

Note ; Kidney in the development of the embryo forms 3 types 

of kidneys:- 

1. Pronephros 

Which degenerate ( rudimentary) and not functional in the 

mammals. 

2. Mesonephros 

Degenerate most of it is tubules and persist only 1/6 caudal 

from the stay in temporary function. 

3. Metanephros 

Which developed to the kidney in the adult.  
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The Kidneys 

 They are paired excretory organs which secrete the 

urine, they are red-brown in color and are situated against 

the dorsal wall of the abdomen. 

Function of Kidneys 

1. They are regulating the water and salt concentration of 

the body. 

2. Remove a liquid waste from the blood in the form of 

urine, a large amount of blood flushes continuously 

through kidneys.   

3. Produce erythropoietin, hormone that aids the formation 

of red blood cells. 
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Shape of Kidneys 

 Their shape varies from bean shape to heart shape or heart of 

plan card     ( right kidney in horse ). Only in bovine the kidney is 

lobulated. 

The Hilus 

 Is the depression through which pass artery, vein, nerve, lymph 

vessels and ureter and lead to renal sinus which lodges the renal 

pelvis which is absent in bovine. In bovine the renal pelvis is absent 

so the ureter joins in the sinus and take over the role of the renal 

pelvis in the other animals. 

 The renal pelvis receives the urine from the renal papillary ducts 

and transmits the urine to the ureters. The kidney consists of 

external cortex and internal medulla.  

The cortex is reddish- brown in color   and granular, while the 

medulla projects into the renal pelvis or calices with one or more 

papilla. The basic features of kidneys :- 

  2 surfaces; dorsal and ventral.  

 2 borders ; lateral and medial. 

 2 poles ; cranial and caudal. 
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Kidneys of the Dog (A), Ox (B) and Horse (C), Longitudinal section in the dorsal plane 

1. Ureter. 
2. Renal pelvis               Not present in the OX. 
3. Renal crest                 Absent in the OX and Pig; Present but not shown in the horse. 
4. Calices                   Present in the OX and Pig only. 
5. Cranial branch of ureter               Present in the OX only. 
6. Caudal branch of ureter                Present in the OX only. 
7. Terminal recess                        Present in the Horse only. 
8. Opening of terminal recess in renal pelvis               Present in the horse only.  
9. Renal artery              Shown in the Horse only    
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Fixation  

 The kidneys are held in position by:- 

1. The pressure of adjacent organs. 

2. The renal fascia. 

3. Hepatorenal ligament ( Right side). 

4. Suspensory 

 

Note: The right kidney is much more strongly attached than the left kidney. 

Types of kidneys; The types of kidney according to the lobulation are;- 

1. Lobulated kidney:- The lobules are not fussed ( developed separately); so 

the cortex and medulla not fussed, and each lobule connected with one calyx. 

Found in (wale , seal , polar bear and in the embryo of all mammals). 

 

 

 

 

2. Simple kidneys:  characterized by the fusion of the lobules ( renculi) . The 

fusion in different degree therefore they subdivided in to;- 

a- Multipapillated furrowed kidney ( in bovines);-             

The fusion is only in the middle of the lobules and  the cortex is not fused. 

The surface of kidney is furrowed. It  characterized by presence of 

calyxes and has  no pelvis. 

b- Multipapillated smooth kidney;- 

The cortex is fussed therefore the surface is smooth but the papillae 

remain separated and connected with the same number of calyxes with 

renal pelvis (Pig). 
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c- Unipapillated smooth kidney; 

        Fusion of the papillae and form one single large papillae and project in the 

renal pelvis and no calyxes ( sheep, goat, carnivores and horse). 

 

 

 

 

 

 

 

 

Kidney of the Horse 

 Right Kidney ;-  

 It is heart shape, it is located ventral to the dorsal part of the last  2-3  ribs 

and the first lumber transverse process. The dorsal surface  is convex and related to the 

diaphragm , the ventral surface concave and related to the liver, pancreas, cecum and 

right adrenal gland it has no peritoneal covering. The medial border has renal v, the 

lateral border is rounded. 
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The Male Genital Organs   

    Are the two  

 1- Testicles (( essential  reproductive glands)) . 

2- Ductus deference (( the ductus of the testicles)).  

3- Seminal vesicles  

4- Prostate  gland 
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5- Bulbo-urethral glands  

6- Male uretha (( A canal which transmits the generative and 

urinary secretion)) .  

7- The penis   

 

Genital organs of the stallion  

The Scrotum  

    Is which the testis and adjacent parts of the spermatic cord 

are situated. The left is more larger and more dependent and 

placing to the cord-nutrition that there is subcutaneous muscle 

fibers which contract  an exposure to the cord , so the scrotum 

become thicker and wrinkled or become pendulous are smooth 

after heat fatigue, debility .  

The structure of scrotum 

1- skin ; an elastic, present on it scattered hair , contain  the 

skin sebaceous glands and sweat glands it is marked by central 

longitudinal raphae scroti .  

2-Dartos ; Is reddish  color and is closely  adherent to the skin , 

consist of fibro- elastic and smooth muscle fibers . The scrotal 

septum is dividing the scrotum into two pouches .  
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3- Scrotal fascia, derived from the oblique abdominal muscle.  

4- The parietal layer of the tunica vaginalis (( fibro serous sac 

which is continuous with the parietal peritoneum of abdomen .  

 

The Blood Vessels and Nerves  

  The blood supply is derived from the external pudic artery 

and veins  is by external pudic vein.  

The nerves ; ventral branch of the 2nd and 3rd lumbar nerves .   

 

 

 

 

Testis 

 

    The testicles ( Testis) :- Are situated in the prepubic  organs  

enclosed in a diverticulum of  the abdomen  termed the 

scrotum. The axis of testes are longitudinal to the abdominal 

wall, they are ovoid in form , each present two surfaces , two 

borders and two extremities.  
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   The medial and lateral surfaces are convex and smooth, the 

ventral border is free and convex. The dorsal border is the 

attached by which is called the epididymal border, it is nearly 

straight and the testis is suspended into scrotum by the 

spermatic cord,  the epididymis is attached to this border . The 

anterior  and posterior extremities are rounded.  

The dimension ( size) of testis is  

*10-12 cm long  

* 6-7 cm high  

* 5 cm wide  

Its weight about 225 -300 gm . The left one may be larger in 

size .The epididymis is adherent to the attached border of the 

testis and overlaps somewhat the lateral surface , its anterior 

end enlarged and termed the head, the posterior end slightly 

enlarged and called the tail ,the intermediate  part is narrow 

and called the body .  

    The head is closely connected with the testis by the efferent 

ductus by the connective tissue . The tail is continued by the 

ductus deference , it is attached to the posterior extremity of 

the testis by the ligament of the epididymis which is formed by 

a short thick fold of the tunica vaginalis and smooth muscle.  
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Structure of testis and Epididymis  

    The surface of testis  is covered by the serous membrane 

called tunica vaginalis propria  .  Beneath it there is the tunica 

albuginea which is a strong  capsule composed of dense white  

fibrous tissue and smooth muscle fibers., from this tunica; a 

connective tissue septa and smooth muscle fibers pass into the 

gland and subdivide the parenchyma into lobules . The space 

between septa contains a semineferous tubules which are 

supported by the loose connective tissue .  

   The tubules are tortous and unite with others to form straight 

tubules these are pass toward the anterior part of the gland, so 

there are 12 of these parts . Larger efferent ducts pierce the 

tunica albuginea at a small area about 1 cm at the anterior part 

of the attached border and enter the head of epididymis .   The 

epididymis is covered by the tunica vaginalis propria and this 

albuginea, the head consist  of about 12 or more coiled tubules, 

4-5 tubules  uinte to form single tubule and unite with others to 

form  a duct of epididymis , which by its complete coils form 

the body and tail of epididyms and terminates into the ductus 

deference.The tubules and ducts are lined by ciliated 

epithelium.  
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Blood vessels and  nerves  

    The testis is  richly  supplied with blood by the spermatic 

artery, a branch of posterior aorta. It is tortuous near the testis 

and become flexuous, giving branches to the testis and 

epididymis and to the parenchyma of testis  through the septa, 

from tunica albuginea.  

     The veins on leaving the testis form a network (( the 

pampiform plexus ))around the artery and spermatic cord  , The 

spermatic vein form a plexus joins the posterior vena cava on 

the  right side and to the left renal vein of the left side, 

  

The lymph vessels  

 

     Follow the  course of veins and enter the lumbar lymph 

nodes .  

The nerves ; derived from the renal and posterior mesenteric 

plexus form the spermatic plexus .  
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Ductus Deferense  

       The tube is called also Vas defernse , extend from the tail of 

epididymis to the pelvic part of the urethra. It ascend in the 

inguinal canal , in this canal , there is an spermatic cord , this 

pass to the pelvic cavity , it course the dorsal surface of the 

bladder to be pass  to the medial border of the seminal vesicle, 

over the neck of the bladder , the two ductus lie very close  

together, surrounded laterally by the  seminal vesicle and  

having  the urethra  between them , they disappear  under the 

isthmus of the prostate and continue through the wall of the 

urethra to open in a diverticulum on  the colliculus  seminalis  

with the excretory  duct of the seminal vesicle, the common 

duct is called Ejaculatory orifice ( union of ducts of seminal         

     vesicle +  Ductus deference ).  

     The  diameter of vas deference is 6 mm . it forms ampulla of 

ductus deference ( 15 – 20 ) cm  long , 2 cm wide  in the stallion 

.  

Structure  

       The wall of ductus deference is thick and the lumen  is very 

small , so the tube is cord like structure, covered by 

peritoneum, except last part. The wall is consist of lonitudenal 

and circular fibers . 
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  Mucous membrane is having an epithelium  of short 

columnar, in the ampulla there is an numerous gland .  

Blood Vessels  

  Is  by spermatic artery , umbilical and internal pudic  aa.  

Nerves  

   Pelvic plexus ( Sympathetic )  .  

 

Spermatic Cord  

    Consist of the structure carried down by the testicle in its 

migration through the inguinal canal from the abdominal cavity 

to the scrotum, it begins at the abdominal  inguinal ring 

obliquely pass through the canal passes over the side of the 

testicle and ends to be attached to the attached border of 

testicle, it consist of 

  

1- Spermatic artery  

2- Spermatic vein  

3- Lymphatic  vessels  

4- Sympathetic nerves  
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5- Ductus deference  

6- Internal cremaster muscles ( smooth )  

7- Visceral layer of tunica vaginalis  

Descend of testis  

   During the early faetal  life, the testicle is situated against the 

 dorsal wall of the abdominal cavity contact with ventral 

surface of  kidney, it migrate  with growth , from this position 

and finally pass through the inguinal canal to the scrotum .  

    Firstly the testis is attached to the sub lumbar  area by 

mesorchium , this fold contain  the vessels and nerve of the 

testis anteriorly .  

Posteriorly, it attached to the epididymis  . In the foal , the 

descend of testis is at birth , may be remain  in the inguinal 

canal or in the abdomen , in rare cases the descend may be 

completed at late as the 4th year .  

 

Seminal Vesicle  

    Are two elongated and somewhat piriform sac in shape , lies 

on the side of the posterior part  of the dorsal surface of 

bladder. They are partly enclosed in the genital fold, related to 

the rectum dorsally. Each of it is blind sac end , has fundus, 



 

 تكريتجامعة  –جميع الحقوق محفوظة للموقع االلكتروني لكلية الطب البيطري 

body  and neck.   In the stallion , they are about 15- 20 cm  

long,  its diameter  5 cm . The excretory duct dips under the 

prostate  and open in common with a long side of the ductus 

deference in a pouch of mucus membrane are the side of 

colliculus seminalis .  

Blood Supply   : Internal pudic artery  

The Prostate  

     Is lobulated gland which lies on the neck of the bladder and 

the  beginning of the urethra, ventral to the rectum .  

     It consist of two lateral lobes  connected by the isthmus , the 

lateral lobes, right and left are somewhat  prismatic in form.  

     The isthmus is 2 cm wide , it lies on the junction of the 

bladder with the urethra .  

Structure  

    Enclosed by capsule of fibrous tissue with smooth muscle 

fibers , the gland substance is divided into sphenoid or ovoid 

lobules by trabeculae, the glandular secretion is milky in 

appearance, 15 – 20 ducts from prostate on each side are 

perforating the urethra and open lateral to the colliculus 

seminalis .  

Blood Supply: Derived from internal pudic artery  
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Bulbo-Urethral Gland  

    Are two in number, situated on each side of pelvic  part  of 

urethra, they are covered by urethral muscle, they are oval in 

shape .  

    In the stallion , about 4 cm  long ,2-5 cm wide . Each gland 

has an 6 – 8 small papillae behind the prostate duct and close 

to the median plane .  

Bloob Supply : Internal pudic artery  
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 Penis 

     The penis originates as two crura from the ischial arch. 

The  crura converge to form the root of the penis , which 

continues as the body of the penis ( corpus penis) to the glans of 

the penis   ( glans penis). 

    The penis is suspended between the thighs on the venteral 

surface of the  trunk with its free extremity pointing towards the 

umbilicus in all  domestic mammals except the cat, where it is 

directed caudally. The organ is constructed of three columns of 

erectile tissue, which are independent at the root of the penis, 

but combined throughout the rest of the penis. 

   The penis is composed of the following divisions and 

subdivisions: 

1-  Root of the penis ( radix penis) with: 

- Crura of the penis formed by two columns of cavernous 

tissue . 

- Unpaired bulb of the penis  formed by the spongy body 

of the penis. 
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2- Body of the penis ( corpus penis ) with : 

- Cavernous body  

- Spongy body ( corpus spongiosum  urethrae) 

3- Glans of the penis ( Glans penis) with: 

- Spongy body  

- Os penis, a modification of the cavernous body ( dog). 

    The two dorsal columns of  erectile tissue are known as the 

crura of the penis and consist of a core of cavernous tissue 

enclosed by  thick connective tissue, the albugineous tunic.  

    There are two different types of penis in the domestic 

mammals, in regard to the structure of the cavernous body.  

3- The  fibroelastic type of penis of ruminants and pigs has 

small blood spaces divided by substantial amounts of 

tough fibroelastic tissue and is enclosed by a thick tunica 

albuginea surrounding both the cavernous body and the 

spongy body. In these animals, the non – erect penis 

exhibits a sigmoid flexure between the thighs.  
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2- In the other, musculocavernous type of penis, the blood 

spaces are larger and the tunic and intervening septa more 

delicate and more muscular. The  musculocavernous type 

is found  in the stallion and  in carnivores.  

     The  glans of the penis shows species – specific 

modification . In the stallion , the glans resembles  a mushroom 

with the corona ( corona glandis ) being the widest part.  

Towards the body of the penis and behind the corona the  glans 

is constricted to form  the neck of the glans. The free end of  the 

corona is marked by a central fossa. 

     In the dog, the distal end of the cavernous body is 

modified to form the penile bone( os penis), which is grooved 

ventrally to accommodate the urethra within the spongy body.  

    The apex of the penis  is very characteristic in small 

ruminants, in which the urethral process  is continued ( about 4 

cm in the sheep and 2.5 cm goat) beyond the substantial glans. 

The urethral process  contains erectile tissue.   
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Prepuce  

   The prepuce or  sheath, is a fold of skin that covers the 

free end of the penis in the retracted state. It consists of an  

external lamina and  an internal lamina.  

  The external lamina is the skin of the outer surface, which  

continues as the inner sleeve at the preputial ring.  

 The internal lamina  has copious amount of lymphoid tissue and 

modified sebaceous glands .   

Muscles of the penis  

The muscles of the penis comprise : 

1- Paired ischocavernous muscle 

2- Bulbospongious muscle  

3- Paired retractor penis muscle 

    The paired ischocavernous muscles are powerful 

muscles,  which aries from the ischial arch and enclose the crura 

to the level of their  fusion at the root of the penis. The 

bulbospongious muscle  is the extrapelvic  continuation  of the 
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striated urethralis  muscle, which surrounds the pelvic  part of 

the urethra . It extends distally on the surface of the spongy 

body at a variable distance depending on the type of the penis . 

In animals with a fibroelastic type of penis . It is limited to the 

proximal third of the penis; in the stallion it continues to the 

apex of the penis.  

    The retractor of the penis is also a paired muscle, which 

arises from the caudal vertebrae and descends through the 

perineum around the anus to reach the penis . In species with a 

sigmoid flexure ( ruminants and pig) , it attache s to the caudal 

arch of this flexure ; in species with a musculocavernous penis , 

it follows the  bulbospongious muscle to the apex of the penis. It 

is mainly composed of smooth muscle fibres. 
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Blood supply, Lymphatic drainage and innervation  of the 

urethra and the penis 

   The urethra ,accessory genital glands and the penis are 

supplied by branches of the internal pudendal artery. One 

branch, the prostatic artery, supplies the  genital organs that are 

located in the pelvic cavity. At the ischial arch  the internal 

pudendal artery divides into the artery of the bulb of the penis  

supplying  the spongy body , the deep artery of  the penis 

supplying the cavernous body and the dorsal artery of the 

penis, which passes along the length of the penis to supply the 

glans penis. 

   The internal pudendal artery is augmented by  branches 

of the external pudendal artery for vascularisation of  the apex  

of the penis, which anastomoses with the dorsal artery of the 

penis to also vascularies the prepuce. In the stallion , additional 

anastomoses are formed between the dorsal artery of the penis 

and the obturator artery.  
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Lymph vessels from the genital organ located within the pelvic  

cavity drain into the medial iliac lymph nodes and into the 

sacral lymph nodes. The lymph vessels of the penis and 

prepuce drain into the  superficial inguinal ( scrotal ) lymph 

nodes. 

Innervation  of the penis  is provided by the paired pudendal 

nerve , which conveys multiple parasympathetic  fibres . 

Numerous nerve ending are found in the glans  penis and in the 

internal lamina of the prepuce.  

 

Erection and Ejaculation 

    At the beginning  of erection , blood flow to the penis 

increases as  the wall of the supplying arteries relax . At the 

same time venous outflow becomes obstructed at the  root of the  

penis , where the veins are compressed against  the ischial arch. 

This has more effect on the cavernous body than on the spongy 

body ; the latter thus fills after the former . The process 

continues and intensifies after intromission, and the pressure 
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within the erectile tissue rises further. After ejaculation the 

cavernous body empties before the  spongy body, and the 

pressure drops rapidly.  

     In species with a fibroelastic penis , little additional blood 

is required in order to distend the cavernous spaces. Therefore , 

full erection may be achieved more rapidly. The penis does not 

increase greatly in size and its protrusion is largely due to the 

effacement of the sigmoid flexure. In the musculocavernous 

type  of penis the cavernous spaces are much larger and more 

blood needs to be retained for full erection. Thus this process 

requires more time and there is a much greater increase in length 

and diameter. 

Erection   

   Occurs prior to ejaculation. Semen is transported 

continuously toward the ampulla of the deferent duct by 

peristaltice movements of  the epididymal duct and the deferent 

duct,  which are caused by smooth muscle cells within their 

walls . Secretory activity of the lining  of the  epididymal duct is 
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regulated by androgens, and these have a positive effect on 

spermatic motility.  
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The Female Genital organs 

: the essential reproductive glands in which the Two ovaries   -1

ova are produced .  

which convey the ova to the  The uterine or fallopian tubes  -2

uterus.  

in which the ovum develops .  The uterus :  -3 

a dilatable  passage through which the fetus is  The vagina : -4

expelled from the uterus.  

is  the terminal segment of the genital tract which  The vulva -5

serve for the assistance of the expulsion of urine.  

The mammary glands.  -6 

Genital organs of the mare  

  varies  The O -1 

    Are bean- shaped  and are much smaller than testicles . They 

are normally larger in young than in old animals.  
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One ovary is often larger than other. 7-8 cm long , 3-4 cm thick  

 The weight is about 70 -80 gm . Each  consist of two surfaces, 

two borders and two extremities .  

The surfaces  are medial and lateral , they are smooth and 

rounded .  

      The attached or mesovarial border is convex . It is enclosed 

in a part  of  the broad ligament  called mesovarium.  

      The vessels and nerves reach the gland at the border . The 

free border has a notch  which leads into a narrow depression 

called ovulation fossa .     The anterior extremity (end) is 

rounded and in relation to the fimbriated end of the uterine tube.  

 The uterine or posterior end is rounded also and connected with 

the horn of uterus by the ovarian ligament .  

    The ovaries are situated in the sub lumber region , ventral to 

the   4
th

 -5
th

  lumber vertebra , they are in contact with the 

lumber wall of the abdomen . The right ovary about 15 cm  
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behind the right kidney. The left ovary 12- 13 cm behind the left 

kidney.  

   The attachment of ovary to the sub lumbar region  is by the 

anterior part of broad ligament of uterus ( 8 – 10 cm wide ) .  

    The uterine end of ovary is attached to the  corny of uterus by 

the proper ligament of ovary .  

 

Structure  

Its surface is covered by peritoneum, except at the attached 

border when the vessels and nerves enter, this area is termed the 

hilus of ovary. The ovulation fossa is covered by a layer of short 

polygonal cells (( a ruminant  of the primitive germinal 

epithelium )).  

   The stroma of the ovary is a network  of C.T. In the 

parenchyma there is follicles arrive to the surface of the ovary. 

At intervals follicle rupture and their content escape , this 
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process is termed ovulation , it takes place the mane at the 

ovulation fossa.  

    In old animals, is commonly consist largely  of fibrous tissue 

in which there cysts  of various sizes.  

    The ova are present in numerous at birth are often destroyed 

by phagocytic process of degeneration .  

Vessels and  Nerves  

   The arteries are derived from ovarian arteries . The artery is 

flexous and large.  

    Veins are numerous in form plexus . Lymph vessels is pass to 

the lumbar glands .  

   Nerves are derived from sympathetic system through renal and 

aortic plexus.  

The Uterine Tube  

   Uterine tube or fallopian tube acts as excretory ducts of the 

ovaries , they are convey ova  from reproductive glands to the 

uterus.  
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    They are flexuous  tubes ( 20 -30  cm  ) . Long which 

extend from the end of the uterine horn to the ovaries .  

     The tube is small and its uterine end  ( 2 – 3 mm ), but 

toward the ovary is wider ( 4 – 8 mm ) in diameter forming 

ampullary tube .  Each is enclosed by peritoneal fold derived 

from broad ligament, termed mesosalpinx.   

     The uterine end of the tube communicate with the cavity 

of the cornu  by a minute orifice  ( ostium uteri ).  The ovarian 

end is expanded , funnel shape , termed the infundibulum  of the 

uterine tube, its border or margin is irregular process ( fimbria )  

some of them attached to the ovulation fossa , in the middle of 

infundibulum there is small opening  (ostium abdominal tube  

) by which the tube is communicate with the peritoneal cavity, 

the ovarian end trap the extruded  ova to be come to uterus .  

Structure   

       The tube is covered externally by serous coat, formed by the 

 mesosalpinx . The fibrous adventitia is continued with the 

broad ligament. The muscular coat consist chiefly of circular 
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fibrous layer inside and outside there is longitudinal fibers 

derived from broad ligament. The inner coat is mucous which 

had  folds are chiefly longitudinal which continue with the 

fimbriae.  

    The epithelium is simple columnar (( ciliated )) cilia for 

moving the ovum toward the uterus.  

 

Vessels and Nerves  

   Arteries _____ from utero- ovarian  

   Veins    ______ are satellites of aa.  

  Lymph vessels ____ ovarian lymph vessels ____ lumbar 

glands  

  Nerves ______ like ovary.  
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Ovaries of Cow  

   Are smaller than those of mare  

( 3.5 – 4 cm ) long 

( 2.5  cm ) width  

( 1.5 cm ) thick  

(15 – 20 gm ) weight  

*  Oval in shape 

* Have no ovulation fossa  

* Located near the pelvic inlet in front of external iliac artery.  

*The greater surface of ovary is covered with germinal 

epithelium .  

* Follicle of various size are projecting from the surface as well 

as corpus luteum of pregnancy of yellow color of  ( 1 – 1.5 cm ).  
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Uterine Tube of Cow  

    Are  long (( 20 -25 cm )), less  flexuous  than  in mare .  The 

fimbrae are attached to the margin of the tube which formed by 

a pouch of broad ligament and the  fimbrae are not extensive 

like mare.   

Ovary of Ewe  

    The ovary is almond shape (( 1.5 cm )) long  .  

   The  uterin tube  :- Is very flexuous near the infundibulum  

and there is no demarcation between the tube and the horn of 

uterus .  
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The mammary Glands  

    Are modified cutaneous glands which are so , closely 

associated functionally with the genital organs as to be 

considered accessory to them.  

    In the mare, they are two in numbers  and are placed on either 

side of the median plane in the prepubic region .  

    Each gland has the form  of the cone shape , it consist of 

glandular mass or body  of the gland and the papilla or teat.  

    The base is related to the abdominal wall to which it attached 

by areolar or loose connective tissue  which contains a venous 

plexus  the superficial inguinal lymph nodes and a variable  

amount of fat. The apex is constituted by the teat which is also 

flattened transversely and variable in length from 3-5 cm .  

   Between the bases  of teat is the intra mammary groove. On 

the apex of each teat there are usually two small orifices placed 

closed together, these are the openings of the lactiferous ducts.  
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Structure  

   The skin covering the gland  is thin, pigmented, chiefly 

hairless and supplied  with numerous large sebaceous  and sweat 

glands.   

   Under this, are two layers of fascia, except on  the teats, 

the deep fascia consist  of elastic tissue, centrally two laminae 

detached from abdominal tunics descend on each side of the 

median plane forming a septum between the two glands and 

containing their  suspensory ligament.   

    The gland substance or parenchyma is pinkish, gray in 

color  with a fat around the gland or within it . It is  enclosed  by 

fibro-elastic capsule which sends inward  numerous trabeculae, 

these from the interstitial tissue and divide the gland into lobes 

and lobules and alveoli  which unite to form the large ducts. 

Each lobe has a duct which opens at the base of the teat into a 

space called the lactiferous  sinus and form this two or three 

lactiferous ducts pass through the extremity of the teat. These 

ducts are lined by a non glandular mucous membrane which 
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covered with stratified squamous epithelium . They are 

surrounded by smooth muscle fibers.  

     The bulk of the fibers being arranged in a circular manner 

to form a sphincter. In the young subject, before pregnancy  they 

are small and contain little gland tissue.  

     During lat pregnancy and  during lactation, they increase 

greatly in size and the gland tissue is highly developed.  

      After lactation, the secretary structure  undergo marked 

involution  and the gland is much reduced in size.   

  

Blood  Vessels and Nerves  

*The arteries are derived from the external pudic artery.  

* The veins from a plexuses on either side of the base of gland  

which drain into the external pudic vein.  

* Lymph  Vessels  

  Are numerous and pass to the superfacial inguinal lymph node 

.  
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* Nerve supply  

    Are derived from  the inguinal nerve and the posterior 

mesenteric plexus of the sympathetic system.  

 

The mammary glands in the cow  

    Are four in number and totally called udder they are very 

larger than in mare and the body is ellipsoid in form . The base 

is suspended to the abdominal wall by suspensory ligament, 

which extended to be  attach to the symphysis pubis.  

     The sheet of tissues form  a well – develop and median in  

position are chiefly yellow elastic tissue,  the two glands are 

separated by this double septum.  

      The udder is consist of four quarters , there is no septum , no 

visible division between the two quarters of the  same side, but 

injection of fluid of different colors into the two teats of  the 

gland demonstrate that the cavities drained by them do not 

communicate.  
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    Each teat has a single lactiferous duct which wider superiorly 

into a roomy lactiferous sinus, collectively known as milk 

cisterna. The lower part of the duct, the outlet is narrow and is 

closed by a sphincter of smooth muscle and elastic tissue.  

   

Blood Vessels  

    The arteries is from external pudic artery and peritoneal 

arteries .  

Veins __ from circal at the base of the udder from which the 

blood is drained by three trunks .  

Lymph vessels are numerous and passes to the supramammary 

glands chiefly.  

 Nerves are from inguinal and the posterior mesenteric plexus of 

the sympathetic.  

In the sheep  

  The number of teats are two  
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In the Bitch  

  Are ten in number arranged in two series extend from the 

posterior part of pectoral region to inguinal region , so designed 

in its location into pectoral, Abdominal and inguinal . 

  Teats are containing 6-12 a pieces   orifices per each teat.    
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The articulation of the pelvic limb  

The sacro -iliac Articulation 

    It is formed between the articular surface of sacrum and 

ilium . The joint cavity is a mere  cleft, and is often crossed by 

fibrous bands . The joint capsule is very close fitting and is 

attached around the margins of the articular surface. It is 

reinforced by the ventral sacro – iliac ligament , which 

surrounds the joint .   

 

 

Ligament of the pelvic Girdle 

 

These are consider as accessory to the sacro – iliac joint  

1- Dorsal sacro – iliac ligament 

2-Lateral sacro – iliac ligament   

3- Sacro – sciatic ligament   

4- Ilio lumbar ligament  
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Symphysis  Pelvis  

Is formed by the junction  of two pelvis  bones at the ventral 

median – line . In the young subject the bones are united by a 

layer of cartilage ( fibro cartilaginous ) , in the adult the latter is 

gradually replaced by bone . no probable movement here .  

 

The Hip Joint  

Is formed by the proximal end of the femur and the 

acetabulum . 

Articular surface:  The head of the femur presents an almost 

hemispherical  articular surface. The acetabulum is a typical 

cotyloid  cavity. Its articular surface is somewhat crescentic , 

being deeply cut into medially by the acetabular notch and 

fossa.  The both surface of the head of femur and acetabulum 

are crossed by transverse acetabular ligament. Another 

ligaments are round ligament and accessory ligament.  

The synovial membrane is present within the contents of the 

capsule reflected outside the joint to form a pouch .  

The movements of this joint is capable of all the movements of 

a ball and socket joint like flexion , Extension , Abduction , 

Adduction , Rotation and Circumduction.  
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The Stifle Joint  

 

This joint , which corresponds to the knee- joint of man , it 

consist of two joints  

1- The femoro – patellar joint    

2- The femoro – tibial joint      

 

Femoro – patellar joint  

 

Is formed between the trochlea of the femur and the articular 

surface of the patella.  

Articular surface: of the femur are trochlea of two ridges 

medial and lateral .  

The articular surface of the patella is smaller than that of the 

trochlea.  

The accessory ligaments at this joint include :    

1- Femoro – patellar ligaments       

2- Patellar ligament   
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* medial  

* middle  

* lateral 

  

The femoro – tibial  articulation 

   

Is formed between the condyles of the femur , the proximal 

end of the tibia and the condyles of the femur .   

There are lateral and medial menisci which are crescentic 

plates of fibro – cartilage which produce  congruence in the 

articular surface. Each has a proximal concave surface adapted 

to the condyle of the femur and a distal surface which fits the 

corresponding condyle of the tibia .  

Ligaments : Are four  

             *Two are collateral ,( 1-medial  2- Lateral ) ligaments.  

         * Two are cruciate , ( 1- Anterior   2- Posterior ) ligaments.  

Movements of the stifle joint are :  

Flexion and Extension   
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Tibio – Fibular Articulation   

This joint is formed by the head of the fibula articulation with a 

crescentic facet of the lateral condyle of the tibia .  

The shaft of the fibula is attached to the lateralborder of the 

tibia by the inter osseus membrane of the leg.  

 

The Hock joint  

Composed of  

1- Tibio-tarsal articulation       

2-Inter tarsal articulation    

3- Tarso- metatarsal articulation  

a- Is formed by the trochlea of the tibial tarsal bone and the       

     corresponding surface of the distal end of the tibia.  

b- The proximal inter tarsal ( between the tibia and fibular 

tarsal       bone ).         

    The Distal intertarsal (between the central tarsal and the 

bone      below and on other side.  

       c- Tarso- metatarsal joint  
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Between tarsal and metatarsal bone, those between the 

proximal ends of the metatarsalbones and those formed by the 

third tarsal with the bones on either side. 

   

Common ligaments  

 

1- Lateral ligament  a- long lateral ligament  

                                    b- Short lateral ligament     

2- Medial ligament  a-long medial ligament  

                                 b-short medial ligament    

3- Planter ligament   

4- Dorsal ligament   

 

 

Movements  

*Flexion 

* Extension      
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The articulation of the pelvic limb  
 

 

The sacro -iliac Articulation 

  

It is formed between the articular surface of sacrum and ilium . 

The joint cavity is a mere  cleft, and is often crossed by fibrous 

bands . The joint capsule is very close fitting and is attached 

around the margins of the articular surface. It is reinforced by 

the ventral sacro – iliac ligament , which surrounds the joint .   

 

Ligament of the pelvic Girdle 

These are consider as accessory to the sacro – iliac joint  

1- Dorsal sacro – iliac ligament 

2-Lateral sacro – iliac ligament   

3- Sacro – sciatic ligament   

4- Ilio lumbar ligament  

 

Symphysis  Pelvis  

Is formed by the junction  of two pelvis  bones at the ventral 

median – line . In the young subject the bones are united by a 

layer of cartilage ( fibro cartilaginous ) , in the adult the latter is 

gradually replaced by bone . no probable movement here .  

 

The Hip Joint  

Is formed by the proximal end of the femur and the acetabulum . 

Articular surface:  The head of the femur presents an almost 

hemispherical  articular surface. The acetabulum is a typical 

cotyloid  cavity. Its articular surface is somewhat crescentic , 

being deeply cut into medially by the acetabular notch and 

fossa.  The both surface of the head of femur and acetabulum 

are crossed by transverse acetabular ligament. Another 

ligaments are round ligament and accessory ligament.  

The synovial membrane is present within the contents of the 

capsule reflected outside the joint to form a pouch .   


