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Note: this sheet contains 2 parts, the first is theoretical and it will be talking 

about the gallbladder, liver and pancreas. The second part contains lab 

figures and what the doctor said about them in the lecture so it will be much 

easier and it shouldn't take a plenty of time, I referred to each slide's 

number and added what the doctor said about it since adding them would 

make this sheet way too long. 

Please refer to the slides for the details that weren’t mentioned in the 

record. 

 

The Liver 

• The liver is the largest gland in the body and it is found in the right 

hypochondriac region and like any other gland it has a capsule; which is a 

connective tissue that divides the gland into lobes and lobules. 

• The histology of the liver has a special characteristic that it forms 

hexagonal lobules, 70%-80% of the blood that reaches the liver is through the 

portal vein and the rest is oxygenated blood through the hepatic artery. 

• The capsule is called Glisson's capsule and the liver cells are called 

hepatocytes which have a rounded central nucleus and have an arrangement 

towards the central vein (in the center of the hexagon) and it is called radial 

arrangement. 

• The liver contains reticular fibers in large amounts and you can see them 

with a special stain, these fibers with other tissues such as lymphatic tissues form 

the matrix. 
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• The hexagonal structure always contains the central vein in the middle and 

it is the vein that drains the hepatocytes, in the hexagonal structure you can also 

see that the hepatocytes have a radial arrangement towards the central vein. 

 

• The edges of the hexagon contain the portal triad (portal vein, bile duct and 

hepatic artery) at the corners, the hepatocytes are arranged in two adjacent 

rows and each hexagon contains multiple of these, between two adjacent 

hepatocytes (2 rows) you can find bile canaliculus and on the side of the two 

rows there are blood sinusoids which contain mixed blood from the portal vein 

and hepatic artery. 
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Note that the hepatic artery provides oxygen for the cells while the portal vein 

provides nutritive materials, also the liver has many functions some of them are 

exocrine such as secreting bile and some are endocrine such as formation of 

heparin, albumin, globulin and prothrombin and many other functions such as 

detoxification and storage of glycogen. 

All of these functions are done by hepatocytes. 

• Liver lobules are of 3 types: Classical lobule, Portal lobule and Liver acinus. 

 

 

 

A. Classical liver lobule: 

In the center there is a central vein and the edges contain portal triads and 

they are sometimes called portal spaces, the word portal space means that it 

contains a vein (portal), an artery (hepatic), a bile duct, lymphatics and 

reticular fibers (the doctor said that a question in the exam will be a pointer 

at the portal triad and it will ask about the contents). 

 

B. Portal lobule: 

It is between three lobules and in the middle there is a portal triad, so its 

center is the portal triad. 
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C. Liver acinus: 

It is between two central veins and two portal triads (diamond in shape). 

 

• The next figure contains a section from animals (pigs) and the difference 

between it and humans' liver section is that the boundaries are clear while 

they are indistinct in humans, and the figure represents the classical lobule in 

animals. 

 

• In the next figure you can see the central vein clearly, and the hepatocytes 

which contain rounded nucleus and their cytoplasm contains all kinds of 

organelles, between the hepatocytes (the 2 rows of them) there are liver 

sinusoids and these capillaries' walls are formed by simple squamous 
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epithelium, also it is a discontinuous layer of fenestrated endothelial cells 

(fenestrated capillaries). 

 

• The next one shows the type of macrophages in the liver (Kupffer cells) 

which are very dark and due to engulfing of foreign bodies and waste 

products, also notice that there is a space between the hepatocytes and the 

blood sinusoids and it is called the space of Disse and it means that there is 

no direct contact between the hepatocytes and the endothelial cells in the 

wall of blood sinusoids. 
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• Another type of cells is fat storing cells or Ito's cells (also called stellate 

cells) and this type exists in Disse's space and as the name implies it stores 

fat and fatty enzymes and vitamin A. 

 

• The hepatocytes are arranged in a rose-shape and radiating towards the 

central vein 

 

• Between adjacent hepatocytes the bile canaliculus forms and it collects 

bile, it starts as canaliculus then it becomes bile ductule and as it becomes 

bigger it is called Hering's canal and in the portal triad it becomes the bile 

duct, its cells are simple cuboidal epithelium. 

( Canaliculus Ductules  Hering's canal  Bile duct or canal in portal triad 

surrounded by the portal vein and the hepatic artery). 
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Also note that kupffer cells are found in the vicinity of the sinusoids and the 

sinusoids are present at the side of the adjacent hepatocytes . 

 

• Another picture to show the sinusoids and the space of Disse, also you can 

see the bile canaliculus between adjacent cells . 

 

• Last one for the liver, this one shows hepatocytes, you can see that some of 

them can be binucleated which shows the high activity of these cells. 

The hepatocytes contain a considerable amount of RER and some aggregates 

of dispersed material that is basophilic (basophilic bodies). 
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ladderbThe Gall 

• The most important function is concentration of bile by absorption of water 

and electrolytes, its capacity is about 30-50 ml. 

• It is associated with the GIT, so we would expect it to have the same layers 

(mucosa, submucosa, muscularis externa and serosa or adventitia). 

• The lining epithelium is simple columnar epithelium with no goblet cells, 

the special characteristic of this epithelium is that it has obvious abundant 

foldings that help in absorption of water, and some books call this 

appearance honeycomb appearance. 

• After the lining there is lamina propria then smooth muscle that is irregular 

(no outer circular and inner longitudinal) and the last layer is serosa which 

contains simple squamous epithelium or adventitia so there is no submucosa 

and no muscularis mucosa   
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Remember that it doesn't have regular muscularis externa instead it has patches of 

smooth muscles as you can see on the left, so there is no peristaltic movement, it 

contracts by hormonal stimulation (CCK) or by nervous stimulation by the 

autonomic nervous system when there is contraction of the wall and relaxation of 

the sphincter of Oddi (which is normally closed to allow bile to go back to 

gallbladder to be concentrated). 

 

The Pancreas 

• It is a mixed gland (endocrine and exocrine), the endocrine part is the islets of 

Langerhans and they exist as faint spots inside the pancreas, the rest of the 

pancreas is made up of pancreatic acini just like the serous acini in the parotid gland, 

so the pancreas looks like the parotid and the main difference is the islets of 

langerhans, and we also differentiate between the pancreatic acini and the parotid 

serous acini based on other things (will be mentioned later on). 
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• The endocrine part contains 4 types of cells but under the light microscope we only 

see α and β cells, α cells are large cells that secrete glucagon, β cells are small cells 

that secrete insulin (will be taken in endocrine system). 

• Differences between the pancreas and the parotid gland in the exocrine part 

(pancreatic acini) include: 

- In each pancreatic acinus we can find large cells in the middle (the lumen) called 

centroacinar cells, they are cuboidal and large cells in the center. 

- There are intercalated ducts just like the parotid gland, but here there are no 

striated ducts, the intercalated duct reaches the pancreatic duct that opens in the 

second part of the duodenum. 

 

You can see the basement 

membrane of the serous acini  
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- The pancreatic cells inside the acini have a really important characteristic; the 

cidophilic since the base contains RER and the apex is aasophilic and the base is b

apex contains zymogenic granules (these granules contain the pancreatic 

enzymes) and this is called polarity of the pancreatic acini (you can see it clearly 

while looking at a pancreatic section)  

 

To summarize, the characteristics of pancreatic acini: no striated ducts, 

centroacinar cells and polarity of the cells 

Remember that intercalated ducts are lined by simple cuboidal epithelium (4-5 

cells in number) 
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Practical 
In this part I mentioned the slide number from practical slide and added what the 

doctor focused on, it is easy and it will contain the practical slides of the previous 

sheet too. 

 

Stomach 
Slide 69  The mucosa with its lamina propria and muscularis mucosa, and the 

submucosa invaginating through the mucosa forming rugea (the elevation). 

 

Slide 70  The gastric pit, lamina propria with its glands, muscularis mucosa and 

submucosa. 

The lamina propria contains in its glands 2 types of cells; parietal cells which are 

faint and chief cells in the base which are basophilic (darker). 

 

Slide 71  Showing a section from the fundus and the body, you can clearly see 

the parietal and chief cells (in the glands), the lining epithelium is simple 

columnar mucous cells (secrete mucous) and there are no goblet cells. 

The glands are thick and the gastric pits are wide and short (unlike the pylorus). 

 

Slide 72  The gastric pits are clear, in the base of the gland there are chief cells 

then parietal cells and mucous cells above (simple columnar). 

 

Slide 73  The gastric gland and you can see mostly parietal cells, the gastric pits 

above along with the mucous cells are clear. The gland is simple branched 

tubular gland. 

 

Slide 74  The secreting surface is mostly mucous, the neck of the gland is also  

mostly mucous. 

 

Slide 75  You can see the chief cells (basophilic, basal nucleus) and parietal 

cells (acidophilic, central nucleus), these cells exist in the body and the fundus 

but you can't find them in the pylorus. 

 

Slide 76  The same as 75. 
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Slide 77  The pylorus, it has lymphocytes aggregating as nodules (prominent, 

while in the body and the fundus the lymphocytes are scattered and are not 

prominent) and the glands are mostly mucous (no parietal or chief cells), you can 

also notice that the pits are long and narrow while the glands are short. 

 

Slide 78  The pylorus, again, you can see the gastric pits and the glands which 

mostly consist of mucous cells. The muscularis mucosa, the submucosa and and 

muscularis externa can also be seen. 

 

Slide 79  The tubular glands sometimes might be coiled and this is a 

characteristic of the pylorus (and the cardia too, I think). 

 

Slide 80  The sphincter is made up by the thickening of the inner circular 

smooth muscle layer. 

 

Slide 81  The small intestine has a special feature, the villi, and it is lined by 

simple columnar epithelium with goblet cells that start showing up at the 

junction and increase as we move distally. 

 

Small Intestine 
Slide 83  In the duodenum the projections are leaf-like projections, another 

characteristic is that the submucosa contains glands called Brunner's glands. 

 

Slide 84  The leaf-like projections, the intestinal glands (called crypts of 

Lieberkuhn) and the base of these glands contains Paneth's cells (more 

prominent is jejunum and ileum), Brunner's glands are also seen in the 

submucosa (these glands have an alkaline secretion) . Goblet cells can be seen on 

the surface. 

 

Slide 85  Crypts of Lieberkuhn, you can also see the brush surface (brush 

border) because of the microvilli at the apical surface of the cells. 
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Slide 86  Invagination of the lamina propria through the epithelium of the 

mucosa forms the villi while invagination of the submucosa  forms plicea 

circularis . 

 

Slide 87  It's about the microvilli. 

 

Slide 88  Lacteal vessels at the center of the villi, the smooth muscle at the 

edges, brush surface (also called striated surface). 

Note: The stem cells are found in the glands not the villi, a question in the exam. 

 

Slide 89  Brush border, goblet cells and intestinal epithelium are clear. 

 

Slide 90  Brunner's glands are clearly seen and they have an alkaline secretion 

(notice that they are located below the muscularis mucosa, in the submucosa). 

 

Slide 91  Brunner's glands are also simple branched tubular glands just like the 

glands in the stomach. 

 

Slide 93  The myenteric (Auerbach's) plexus, you can see nerve cells and their 

central nucleus, also notice the schwan cells around the axons. 

The myenteric plexus contains parasympathetic ganglia . 

 

Slide 94  In jejunum the submucosa makes an invagination through the mucosa 

forming plicea circularis (prominent in the jejunum), the villi are at the sides . 

 

Slide 95  The same as 94, the villi are finger-like projection (since we are talking 

about the jejunum not the duodenum here) and they are located at the sides and 

the tips of the plicea circularis, the epithelium is simple columnar with goblet 

cells scattered along the tract. 

 

Slide 96  The intestinal gland found at the base (circulated), Paneth's cells are 

clear, the glands also contain stem cells, enteroendocrine cells and mucous cells. 

 

Slide 97  Crypts of Lieberkuhn, Paneth's cells which are acidophilic are clear. 
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Slide 98  The ileum is characterized by Peyer's patches (circulated) which are 

aggregations of lymphotcytes that mainly exist in the lamina propria and can 

extend to the submucosa. 

 

Slide 99  Peyer's patches with large number of lymphocytes. 

 

Large Intestine 
Slide 101  The most important characteristic of the large intestine is that it 

doesn't have villi (the surface is smooth), there are simple tubular glands that 

reach the surface through a duct. The surface epithelium is simple columnar and 

it contains numerous goblet cells. 

The solitary lymphatic nodules exist in the lamina propria and can extend to the 

submucosa . 

 

Slide 102  You can see a huge number of goblet cells, the lining epithelium is 

mucous epithelium. The glands, the submucosa and the muscularis externa 

(inner circular and outer longitudinal) are clear. 

 

Slide 103  The simple tubular glands are also called crypts of Lieberkuhn, but 

the difference from the glands in the small intestine is that they don't contain 

Paneth's cells. 

 

Slide 104  All mentioned before. 

 

Slide 105  The outer longitudinal layer in the colon forms 3 bands called 

taeniae coli, under the microscope the band is seen as a bulge in the muscularis 

externa. 

 

Slide 106  Muscularis externa, inner and outer layers, the outer layer forms 3 

bands of smooth muscles (Taeniae coli). At the outer surface you may find serosa 

(in the transverse colon since it is intraperitoneal or the anterior surfaces of 

ascending and descending colon since they are covered by peritoneum). 
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Slide 107  The appendix has a very narrow lumen, same layers (mucosa, 

submucosa, muscularis externa and serosa since it has a mesentry called 

mesoappendix)  . 

 

Silde 108  The lining epithelium is simple columnar epithelium and goblet cells 

are minimal (very low in number), the lamina propria contains crypts of 

Lieberkuhn (also very low in number since they have no function there). 

The appendix has many lymphatic nodules in the lamina propria and the 

submucosa (that is the reason it is called a lymphoid organ), its mesentery is seen 

(marked with a star) and it contains blood vessels 

 

Slide 109  muscularis externa. 

 

Slide 110  The doctor said nothing about it, but at the level or the rectoanal 

junction the epithelium changes from simple columnar epithelium with goblet 

cells to stratified squamous non-keratinized.  

 

Slide 111  The doctor didn't say anything about it, in the lower half of the anal 

canal the epithelium becomes stratified squamous, and at the anal orifice it 

becomes normal skin with hair follicles and sebaceous glands. 

 

Gallbladder 
Slide 113  The folding of mucosa is seen (honeycomb folding), the epithelium is 

simple columnar without goblet cells. 

As mentioned before, there is no submucosa and the muscularis externa is 

forming patches of smooth muscle (not regular layers).  

 

Slide 114  The honeycomb appearance is prominent, no submucosa because it 

is dispersed and it contains smooth muscles (it is not seen as a one prominent 

layer), no muscularis mucosa. 

 

Slide 115  Lamina propria is evident and it is forming invaginations (marked 

with a star), simple columnar epithelium without goblet cells . 
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Slide 116+117+118  The simple columnar epithelium and the lamina propria 

are obvious, you can also see smooth muscles . 

 

Pancreas 
Slide 120  Islets of Langerhans are circulated (faint patches), most of the 

panceas is composed of pancreatic acini and it is surrounded by a capsule. 

 

Slide 121  Islets of Langerhans are circulated, inside there are large cells and 

smalls cells (α and β cells, respectively). 

 

Slide 122  Pancreatic acini are compound acinar glands with centroacinar cells, 

pay attention to the polarity (the apex is pale in color and the base contains the 

nucleus and it is a dark basal nucleus). 

 

Slide 123  same as 122, and the centroacinar cells are more obvious 

 

Slide 124  same as 122 

 

Slide 125  Centroacinar cells, the duct is intercalated duct, in any pancreatic 

acinar cell you can see a basal nucleus and at the apex there are zymogenic 

granules (polarity). 

 

Slide 126  Intercalated ducts and the nuclei are faint in color (in duct cells) 

unlike the nuclei of pancreatic cells which are dark in color, you can see some 

centroacinar cells too. 

 

Slide 127  Centroacinar cells are more obvious. 

 

Slide 128  The doctor didn’t mention it (but i think it shows Intercalated duct 

and stained granules inside pancreatic cells) 

 

Liver 
Slide 130  The capsule surrounding it is called Glisson's capsule, central vein in 

the middle, the cells are arranged radially towards the central vein. 
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The portal triad (portal space) contains the portal vein which is the largest 

structure in the triad. 

 

Slide 131  The central vein in the center and the hepatocytes around it, Kupffer 

cells are dark and are seen around the sinusoids . 

 

Slide 132  Again the central vein in the center and the blood sinusoids, the 

circular nuclei are for the hepatocytes while, very dark nuclei which are 

distributed as patches are Kupffer cells . 

The blood sinusoids are lined with simple squamous epithelium (like any 

capillary). 

Slide 133  The portal triad, three important structures are seen: 

The largest one is the portal vein (branch from the portal vein) with wide lumen. 

The smallest structure is the artery and in its wall we find smooth muscles and 

elastic fibers and the artery is red in color. 

The third structure is the bile duct and it is lined with simple cuboidal epithelium, 

its color is violet which differentiates it from the artery and the vein and around 

it there are reticular fibers (it is larger than the artery and smaller than the vein) 

You can find more than 1 duct, below the first one to the left there is another bile 

duct. 

 

Slide 134  In humans the hexagonal shape is ill-defined (the connective tissue 

doesn't demarcate the hexagonal lobule) while in animals (pigs) it is clearly 

defined. 

 

Slide 135  The portal triad and around it there are hepatocytes, you can tell 

which one is the vein (the largest), the artery is the one below the vein (since it is 

lined by simple squamous epithelium), the duct is to the left (lined by simple 

cuboidal and its color is violet) 

 

Slide 136   The same as 135, this slide was a question in the previous year's 

final exam, it was a pointer to the area asking about its contents, you also might 

be asked to tell which one is the vein, the artery or the duct. 

So the differences are in the size, the lining and the color. 
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Slide 137  nothing new 

 

Slide 138  Special staining to see the blood vessels, the doctor said nothing 

here. 

 

Slide 139  Special stain for reticular fibers (silver impregnation as the reticular 

fibers are argyrophilic) the black structures are the fibers, they exist around the 

hepatocytes in the wall of space of Disse and around the portal triad. 

 

Slide 140  Special stain (P.A.S reaction= Periodic acid-schiff) for glycogen 

storages, glycogen in this slide is stored in the hepatocytes around the central 

vein and you can see that the cytoplasm is filled with glycogen. 

The area around the portal triad is the richest in glycogen storages because the 

amount of oxygen is high but around the central vein the amount of available 

oxygen is less. 

 

 

 

 

 

 The End 


