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Dr. Eman ----------------------------------------Digestive system------------------------------------2nd stage


Accessory glands which  related to the digestive system 
The liver: The liver lies in the abdominal cavity , to the right of the median plane present transversally in the epigastric region, in contact with diaphragm. Its mass is divided into several lobes, the number and size of which vary among species. In most mammals, a greenish sac - the gallbladder - is seen attached to the liver and careful examination will reveal the common bile duct, which delivers bile from the liver and gallbladder into the duodenum
Morphology of the liver : it has 2 surfaces and 4 borders:

1-diaphramatic surface or parietal : is convex lies against diaphragm , just to the median plane and directed cranially.

2-visceral surface :it is concave , directed caudally and lies against the stomach , duodenum , colon , ileum and kidney. It has the following features :
a-portal fissure (area): is the depression above the middle of the visceral surface through it the portal vein conveys blood between two capillary beds (between alimentary tract capillaries and  liver sinusoids) , hepatic artery and hepatic plexus of nerves enter it and hepatic duct and lymph vessels leave the liver. The hepatic lymph node are also found here. The pancreas is  attached at end to the right of the fissure and the lesser omentum around it , above the fissure is the caudate lobe which is continued to the right by the pointed caudate process.
b-the gastric  impression –concave which contact with the stomach .

c-the duodenal impression –contact with duodenum .

d-the colic impression –contact with the diaphragmatic flexure and right dorsal part of the colon (in horse).

e-cecal impression –contact with base of the cecum .

3- the dorsal border : is rounded and thick in the most part , it present from right to left , it connect with  right and left  triangular ligament  and has :

a- renal impression with right kidney (except in pig ) .

b-notch which the dorsal end of the caudal vena cava connect to the right
c-the deep esophageal impression which occupied partly by the end of the esophageal impression (on the left ).

4- the ventral border : is thin and marked by 3 deep inter-lober incisures or fissures which partially divided  the organ into 4 lobes , right , caudate , quadrate and left .

5- the right border –thin and long extend caudally .

6-the  left border : thin and concave 

The liver lobulation :
1-the left lobe :found on the left of an imaginary line connecting the oesophageal notch with the notch of the round ligament.

2-right lobe –found in the right  of a line  connecting the caudal vena cava with the fossa of a gall bladder. it  may be divided into two lobes ( medial and lateral )according to the species of animals .

3-qaudrate lobe –between the right and left line , ventrally to the hepatic portal area , is small and not reach the ventral border .

4-caudate lobe –between the right and left line above the portal area  and consist of two processes: a- caudate process –directed to the right    b-papillary process-directed to the left .

The Hepatic Vascular System:
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The circulatory system of the liver is unlike that seen in any other organ. Of great importance is the fact that a majority of the liver's blood supply is venous blood. The pattern of blood flow in the liver can be summarized as follows: 
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*Roughly 75% of the blood entering the liver is venous blood from the portal vein. Importantly, all of the venous blood returning from the small intestine, stomach, pancreas and spleen converges into the portal vein. One consequence of this is that the liver gets "first pickings" of everything absorbed in the small intestine, which, as we will see, is where virtually all nutrients are absorbed. 

**The remaining 25% of the blood supply to the liver is arterial blood from the hepatic artery. 

***Terminal branches of the hepatic portal vein and hepatic artery empty together and mix as they enter sinusoids in the liver. Sinusoids are distensible vascular channels lined with highly fenestrated or "holey" endothelial cells and bounded circumferentially by hepatocytes. As blood flows through the sinusoids, a considerable amount of plasma is filtered into the space between endothelium and hepatocytes (the "space of Disse"), providing a major fraction of the body's lymph. 

****Blood flows through the sinusoids and empties into the central vein of each lobule. [image: image5.png]Small
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Central veins coalesce into hepatic veins, which leave the liver and empty into the caudal vena cava. 

Comparison : 
Liver of horse : 
Location : in the thoracic part of the abdominal cavity which lies oblique , therefore the round border (dorsal)  cross the median plane and directed dorsally and laterally on the left side but the ventral border directed ventrally and laterally on the right side and dorsal to the sternum at the level of 6th or 7th rib .

Lobulation : 

1-Right lobe –undivided 

 2-left lobe –divided ( medial –which has colic impression  and lateral lobe which have  gastric and pancreatic impression)

3-quadrate  lobe : the ventral border of it . has a numerous  of notch , there is deeper notch which marks  the limits of quadrate lobe  from right lobe and there is umbilical fissure  which limited from left lobe.
4-caudate lobe –don’t has papillary process and has renal impression on the right of it .
Liver of ruminant : 
Color : red brown .

Location : lies entirely to the right of the median plane , the long axis is directed Crainoventrally from right kidney at the last rib to the 3rd or 6th intercostals space it present in the hypochondric region. The right border faces caudally , short and thick , it has deep impression formed in the right lobe and caudate process by the right kidney and adrenal gland. The left border : thin , smooth continuous with dorsal and ventral border. The ventral border: is thin and has gall bladder fossa and has notch for the round ligament. The dorsal border : almost median in position , it lodges the caudal vena cava in the wide groove and there is esophageal impression .

Lobulation :
1-left lobe has  reticular impression in left and amasal and abomasums impression .
2-right lobe 

3-caudate lobe : has two processes ---papillary process(small _ –has omasal impression and caudate process (large ) 

The liver of small ruminant differ from large ruminant in :
1- the umbilical fissure is deep in small ruminant and not deep in large ruminant 

2- the caudate lobe has triangular in shape , but in  large ruminant has quadrate shape 

the liver in dog : 

color : red 

*position surface –entirely in the thoracic part of the abdominal cavity 

*the parietal surface - convex and the gall bladder are visible

*the visceral surface –concave and has gall bladder .

*the dorsal border –has esophageal impression in left side and caudal vena cava impression on the right and renal impression .

*the ventral border –has the deep interlobular fissure which divided the liver into: right (medial and lateral) and left( medial and lateral), quadrate lobe and caudate lobe which has ( caudate and papillary process).
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Fixation of the liver :
1- the liver held in position largely by the pressure of the other organs .

2- blood vessels attached to it .

3- the liver enclose between the diaphragm cranially and visceral caudally .

4- it has six ligaments :

a-lesser omentum ; connects the stomach with liver and consists of :

*hepatogastric ligament : connects the hepatic porta with the lesser curvature  of stomach.

**hepatoduodenal ligament –connects of hepatic porta with the proximal portion of the duodenum .

b-coronary ligament :which is ventral and lateral to the caudal vena cava , connects the liver with the caudal surface of the diaphragm .

c-falciform ligament : extend from the sternal part of the diaphragm to the umbilical fissure and has the round ligament in free border of it.

d-round ligament is a fibrous cord in the concave edge  of the falciform  ligament which extends from the notch for the round ligament to the umbilicus. It is the vestige of the umbilicus vein which in the fetus carries the blood from the placenta to the liver.
e- the right triangular : ligament attached to the dorsal  border of the right lobe closely to the costal part of the diaphragm. It continuous medially with the coronary ligament.

f- the left triangular ligament –attached to the dorsal border of the left lobe to the tendinous center of the diaphragm 

g- the hepatorenal or caudate  ligament –connect the caudate process to the  right kidney and the base of cecum .

The Biliary System
*The biliary tree (excretory apparatus of the liver), which is a system of ducts that transports bile out of the liver into the small intestine.
The biliary system:  is a series of channels and ducts that conveys bile - a secretory and excretory product of hepatocytes - from the liver into the lumen of the small intestine. Hepatocytes are arranged in "plates" with their apical surfaces facing and surrounding the sinusoids. The basal faces of adjoining hepatocytes are welded together by junctional complexes to form canaliculi, the first channel in the biliary system. A bile canaliculus is not a duct, but rather, the dilated intercellular space between adjacent hepatocytes. 
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Hepatocytes secrete bile into the canaliculi, and those secretions flow parallel to the sinusoids, but in the opposite direction that blood flows. At the ends of the canaliculi, bile flows into bile ducts, which are true ducts lined with epithelial cells. Bile ducts thus begin in very close proximity to the terminal branches of the portal vein and hepatic artery, - the grouping of bile duct, hepatic arteriole and portal venule is called portal triad. 

The bile ductules are the radicles of the hepatic duct which carry the bile to the portal. Here they unite and form the common hepatic duct which after receiving the cystic duct form the gall –bladder , becomes the bile duct, and pass  in the hepatoduodenal ligament  to the duodenum which it enters at the major duodenal papillae. Despite the absence of gall –bladder and cystic duct in the horse , the wide termination portion of the common hepatic duct is usually called the bile duct. 
Note :there is no ampulla hepatopancreatic in the ox because the pancreatic duct is absent and accessory pancreatic duct dose not join the bile duct . 

the gall bladder : The gall bladder is another important structure in the biliary system of many species. This is a sac-like structure adhering to the liver which has a duct (cystic duct) that leads directly into the common bile duct. During periods of time when bile is not flowing into the intestine, it is diverted into the gall bladder, where it is dehydrated and stored until needed.  
1- The pear or conical –shaped , lies in a fossa on the visceral surface of the liver with which its firmly united for storage of bile and its absent in equine and camel.

2- It protrudes from the border of the liver only in the ruminant .

3- It consists from fundus , body and neck , the neck continued and the cystic duct which united with the common hepatic duct to make the common bile duct.

      The bile enters the gall bladder through the cystic duct, in carnivores , ox and sheep , part of bile enters the gall bladder directly through small hepatocystic ducts which penetrate the wall of the gall bladder , where its united with the liver.

In equine –not have the gall bladder and the duct for that there is no common bile duct , but there is common hepatic duct.

In dogs- there is no common hepatic duct –there is 3-5 hepatic ducts –opens directly in the cystic duct to make the common bile duct , the gall bladder in dog can be visible from both sides , of liver but not reach the ventral border .

In ruminant – the gall bladder situated on the visceral surface of the liver and extend little more than the ventral border.

Functions of the gall bladder

• storage of bile

• concentration of bile

• acidification of bile

• send bile to the duodenum in response to cholecystokinin secreted by enteroendocrine cells in small intestine; horse does not have a gall bladder and bile is continuously received from the liver.

Pancreas : 
  The pancreas is a elongated organ, light tan or pinkish in color, that lies in close proximity to the duodenum. It is covered with a very thin connective tissue capsule which extends inward as septa, partitioning the gland into lobules( lobulated organ).it        

    The bulk of the pancreas is composed of pancreatic exocrine cells and their associated ducts. Embedded within this exocrine tissue are roughly one million small clusters of cells called the Islets of Langerhans, which are the endocrine cells of the pancreas and secrete insulin, glucagon and several other hormones . The shape , weight and location of pancreas are vary depending on the species and age of animals.

In horse : it lies to the right of median plane on the dorsal  wall of the abdominal cavity apposite the 17th and 18th thoracic vertebrae , with the duodenum.

The pancreas consists of 3 parts:

The body : is the central part that lies against  the cranial part of the duodenum.

The left lobe –continuous from the body to the left (stomach ) .

The right lobe –continuous from the body to the right along the descending duodenum (except in horse ).

The body of the pancreas in carnivores and ruminant is notched called (incisura pancreatis), which portal vein passes from it , while in equine and due to the union between the two  lobes formed an annular pancreatic perforated by the portal vein which crosses the dorsal border of the pancreas at this point 

The pancreas has two excretory ducts:

1- pancreatic duct ( major pancreatic duct ) or Wirsung΄s duct  which opens with the bile duct on the major duodenal papillae.
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The accessory pancreatic duct ( minor or Santorini΄s duct opens on the minor duodenal In this figure: the descending duodenum has been opened and pins have been placed in the orifice of the major duodenal papilla (A) and the minor duodenal papilla (papilla  B)
The shape of pancreas :  

In carnivores: form a u- shaped loop , consists of central placed body and right and left lobe.

In horse : is a compact triangular organ , consists of a large body to which a long left lobe and a short lobe are attached like processes, light or dark yellowish red colour depend on amount of the blood.

In ruminants: is qaudrishape  organ , have relatively small body , with wide left body and long right lobes directed caudally , light or dark yellowish brown color .

In horse and dog : the two pancreatic ducts are found (the major and minor ). In horse , the minor opens on the minor duodenal papilla, while in dog the minor opens few CMs distal to the major duodenal papilla( the major opens on the minor duodenal papilla with the bile duct).
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In ox : the accessory duct are found which opens on the descending duodenum 30-40 cms distal to the major duodenal papilla formed by the bile duct. In small ruminant and cats only the pancreatic duct (major ) present , it enter the duodenum together with the bile duct at the major duodenal papillae.
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in dog
Serous Membranes & Cavities:
Body Cavities: The major cavities of the body are within the trunk. They contain visceral organs and serous membrane cavities:

Thoracic cavity — is lined by endothoracic fascia.

Abdominal & pelvic cavities — are lined by transversalis fascia.

Abdominal cavity : 
 Is the largest cavity in the body which is separate from the thoracic cavity by the diaphragm and continuous caudally with the pelvic cavity. The line of demarcation between them called  pelvic brim .

 The abdominal cavity contains the large parts of the digestive system. The abdominal cavity is bounded :

1-the dorsal wall –roof : is formed by lumbar vertebrae , lumbar muscles , and part of diaphragm .

2- the lateral wall – are formed by oblique and transverse abdominal muscles , abdominal fascia and cartilage of the sternal ribs .

3-The ventral wall –is formed by rectus muscle and rectus sheath .
4-cranial wall –is formed by the diaphragm .

For topographic purposes externally the abdomen is divided into many regions and subregions:

1-epigastric region : divided into 
a-xyphoid  subregion                      b- right and left hypochondral subregions 

2-mesogastric region divided into 

a- umbilical subregion                      b-right and left  abdominal subregions 

3-hypogastric region divided into 

a- pubic subregion                           b- right and left subregions 

Internally : there is the part of abdominal cavity present beneath costal arch and a sternal ribs. This is called intrathoracic portion of the abdominal cavity .
A serous membrane consists of a single layer of flattened mesothelial cells applied to the

surface of a thin layer of collagenous tissue that attaches to underlying endothoracic/transversalis fascia. The mesothelium of the serous membrane forms the lining of a closed serous membrane cavity.
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A-Peritoneum —
The peritoneum is thin membrane that lines the abdominal and pelvic cavities, and covers most abdominal viscera. It is composed of layer of mesothelium supported by a thin layer of connective tissue. 

Although ultimately one continuous sheet, two types of peritoneum are referenced: 

· Parietal peritoneum is that portion that lines the abdominal and pelvic cavities. Those cavities are also known as the peritoneal cavity. In male –it is completely closed sac, while in female it has two small opening ; there are the abdominal orifices of the uterine tube. 

· Visceral peritoneum covers the external surfaces of most abdominal organs, including the intestinal tract. 
· Some organs protrude into the abdominal cavity, but are not encased in visceral peritoneum. The kidneys lay in this type of position and are said to in a retroperitoneal location.
Abdominal peritoneum forms:—omenta,  mesentery and   ligaments.
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1-The mesentery –is a fold formed from double layer of parietal peritoneum which attached the jejunum and ilium to the dorsal wall of abdominal wall. The mesorectum which attaches the peritoneal part of the rectum to the roof. To be more precise, and less offensive to language purists, sections of peritoneum that suspend specific organs are individually named; for example, mesogastrium for the stomach, mesojejunum for the jejunum and mesometrium for the uterus. 
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An important feature of mesentery is that it serves as a conduit for blood vessels, nerves and lymphatic vessels going to and from the organ in question. The image below shows a loop of small intestine from a mouse. The glistening membrane inside the loop of bowel is mesentery; mesenteric blood vessels running through bundles of fat are clearly visible 
2-omenta : are abdominal structures formed from peritoneum and structurally similar to mesentery. The visceral peritoneum covering the stomach extends on both sides into large, double-layered sheets that are filled with prominent patches of fat, giving it a lace-like appearance. The lesser omentum arises from the lesser curvature of the stomach and extends to the liver. The greater omentum is given off from the greater curvature of the stomach, forms a large sheet that lies over the intestines, then converges into parietal peritoneum.

3-Ligaments –are fold which pass between viscera and other parts of the digestive tube , or connect them with the abdominal wall , but don’t contain their blood vessels and nerves for example coronary ligaments of the liver.

The pelvic peritoneum : Is continuous cranially with that of the abdomen. It lines the cavity for variable distance caudally and is then reflected onto the viscera and from one organ to another. We may ; therefore distinguish a cranial (peritoneal ) and caudal ( retroperitoneal ) part of cavity. The ventral layer of this fold is reflected onto the dorsal surface y .

The genital fold (in male ); is the transverse fold which passes from the ventral surface of the rectum and lies between the rectum and bladder. Its concave free part passes on either side into the inguinal canal. the ventral layer of this fold is reflected onto dorsal surface of the bladder. Thus there is formed a pouch between the rectum and genital fold(the rectogenital pouch). And another between the genital fold and bladder the (vesicogenital pouch ).

The genital fold contains the ductus deferants and part of the vesicular gland and the uterus.

*The middle ligament of the bladder : is the fold of peritoneum which passing from the bladder to the pelvic wall in the median plane.

**The lateral ligament of the bladder : is the fold of peritoneum , its also passes from each side of the bladder to the lateral wall of the pelvic this contains in its edge the so called round ligament of the bladder , the partially occluded umbilical artery which is a large vessels in the fetus.

In the female : the arrangement is modified by the presence of the uterus ; the genital fold is enlarged sacs to enclose the uterus and small part of the vagina. It forms the extensive folds .

The broad ligament of the uterus : which attach that or onto side of pelvic cavity and lumber part abdominal wall. It , thus divided the pelvic peritoneal cavity completely into dorsal and ventral compartments (the rectogenital fold and vesicogenital pouch ).

*The peritoneum is reflected from the floor of the pelvic onto the neck of the bladder , forming a shallow pubovesical pouch        

B-Pleura — two pleural cavities (separated by mediastinum) are found within the thoracic cavity.

Parietal pleura is further subdivided into:

— costal pleura

— diaphragmatic pleura

— mediastinal pleura & — pleural cupula.

Connecting pleura forms the pulmonary ligament.

Visceral pleura is also called pulmonary pleura.

C-Pericardium — the pericardial cavity is found within the mediastinum of the thoracic cavity.

Visceral pericardium is also called epicardium.

D-Vaginal tunics — the cavity of the vaginal process begins at the vaginal ring and extends into the scrotum around the spermatic cord & testis.

Connecting vaginal tunic forms: — mesorchium  and  mesoductus deferens 
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