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Objectives : 

● Motility in the small intestine.

● Control of intestinal motility.

● Secretions of the small intestine

● Digestion of carbohydrates, proteins and fats.  

● Basic principles of gastrointestinal absorption.

● Absorption of :
         - Absorption of carbohydrate 
         - Absorption of proteins
         - Absorption of fats
         - Absorption of vitamins
          -Absorption and secretion of electrolytes and water.
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      Motility in the Small Intestine:

1. Propulsive contractions (Peristalsis):

●
●

●

●

●

●
●
●

2.   Segmenting (Mixing) contractions:

●

●

●
●

●
●

3.  Peristaltic rush:

●

●

●

https://www.youtube.com/watch?v=1yMTmoZhemQ


Guyton corner :  Movements Caused by the Muscularis Mucosae and Muscle Fibers of the Villi
The muscularis mucosae can cause short folds to appear in the intestinal mucosa. In addition,
individual fibers from this muscle extend into the intestinal villi and cause them to contract intermittently.
The mucosal folds increase the surface area exposed to the chyme, thereby increasing absorption.
Also, contractions of the villi-shortening, elongating, and shortening again-"milk" the villi so that lymph
flows freely from the central lacteals of the villi into the lymphatic system. These mucosal and villous
contractions are initiated mainly by local nervous reflexes in the submucosal nerve plexus that occur in
response to chyme in the small intestine.

      Motility in the Small Intestine (cont..): 

❖ Movement of villi:
●

●

●

●

4.  Antiperistalsis:

●

●

●

5.   Migrating motor complex:

●

● وھذا
الصیام خلال دایریا عندنا یصیر یبي الڤالڤ بعد كملت لو لأن مھم شيء

●

●

https://www.youtube.com/watch?v=P1sDOJM65Bc


Guyton corner :  Control of Peristalsis by Nervous and Hormonal Signals
Peristaltic activity of the small intestine is greatly increased after a meal. This is caused partly by the beginning entry of chyme into 
the duodenum causing stretch of the duodenal wall. Also, peristaltic activity is increased by the so-called gastroenteric reflex that 
is initiated by distention of the stomach and conducted principally through the myenteric plexus from the stomach down along the 
wall of the small intestine.

❖ Neural control ❖ Hormonal control

●

●

استعدي انھ الدقیقة للامعاء اشارة ترسل ملیانھ المعدة صارت اذا یعني
الغلیظة عالامعاء فیھا باقي اللي كل وتفضي تستوعب الدقیقة الامعاء تروح اكل دفعة جایتك ترى
الجایة الدفعة تستقبل تقدر عشان

●

●

●

●

●

      Control of intestinal movement :

      Secretion and control of the small intestine :

1. Brunner’s Glands in the Duodenum

●

●
1.
2.
3.

یحمي اللي القاعدي للمخاط الغدة ھذي افراز یحفز الھرمون وھذا الھرمون ھذا افراز تحفز المعدة حموضة یعني
المعدة حموضة من الغشاء

https://www.youtube.com/watch?v=UgnF1w-H8vw
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❖ Intestinal crypts secretion cont’:

   2. Intestinal crypts secretion

      Secretion and control of the small intestine cont. :

https://www.youtube.com/watch?v=nLCNoT79_-o


   Digestion:
1) Digestion of Carbohydrate:
● α

●

● α α

●

   
    

❖

●

●



Guyton corner : 
Digestion of Carbohydrates in the Small Intestine:
Digestion by Pancreatic Amylase. Pancreatic secretion, like saliva, contains a large quantity of α-amylase 
that is almost identical in its function with the α-amylase of saliva but is several times as powerful. 
Therefore, within 15 to 30 minutes after the chyme empties from the stomach into the duodenum and 
mixes with pancreatic juice,virtually all the carbohydrates will have become digested.
In general, the carbohydrates are almost totally converted into maltose and/or other small glucose 
polymers before passing beyond the duodenum or upper jejunum.
Hydrolysis of Disaccharides and Small Glucose Polymers into Monosaccharides by Intestinal Epithelial 
Enzymes. The enterocytes lining the villi of the small intestine contain four enzymes (lactase, sucrase, 
maltase, and α-dextrinase), which are capable of splitting the disaccharides lactose, sucrose, and maltose, 
plus other small glucose polymers, into their constituent monosaccharides. These enzymes are located in 
the enterocytes covering the intestinal microvilli brush border, so the disaccharides are digested as they 
come in contact with these enterocytes.
Lactose splits into a molecule of galactose and a molecule of glucose. Sucrose splits into a molecule of 
fructose and a molecule of glucose. Maltose and other small glucose polymers all split into multiple 
molecules of glucose. Thus, the final products of carbohydrate digestion are all monosaccharides. They 
are all water soluble and are absorbed immediately into the portal blood.
In the ordinary diet, which contains far more starches than all other carbohydrates combined, glucose 
represents more than 80 percent of the final products of carbohydrate digestion, and galactose and 
fructose each represent seldom more than 10 percent.

https://www.youtube.com/watch?v=9HNz_QW838Q
https://www.youtube.com/watch?v=LWfXeCVp7Wk


2)   Digestion of Fat :

●
●
●

●

●

Guyton corner: FAT
The First Step in Fat Digestion Is Emulsification by Bile Acids and Lecithin. The first step in fat digestion is physically to break the fat globules into small 
sizes so that the water-soluble digestive enzymes can act on the globule surfaces. This process is called emulsification of the fat, and it begins by agitation 
in the stomach to mix the fat with the products of stomach digestion.
Then, most of the emulsification occurs in the duodenum under the influence of bile, the secretion from the liver that does not contain any digestive 
enzymes. However, bile does contain a large quantity of bile salts, as well as the phospholipid lecithin. Both of these, but especially the lecithin, are 
extremely important for emulsification of the fat. The polar parts (the points where ionization occurs in water) of the bile salts and lecithin molecules are 
highly soluble in water, whereas most of the remaining portions of their molecules are highly soluble in fat. Therefore, the fat-soluble portions of these liver 
secretions dissolve in the surface layer of the fat globules, with the polar portions projecting. The polar projections, in turn, are soluble in the surrounding 
watery fluids, which greatly decreases the interfacial tension of the fat and makes it soluble as well.
When the interfacial tension of a globule of nonmiscible fluid is low, this nonmiscible fluid, on agitation, can be broken up into many tiny particles far more 
easily than it can when the interfacial tension is great. Consequently, a major function of the bile salts and lecithin, especially the lecithin, in the bile is to 
make the fat globules readily fragmentable by agitation with the water in the small bowel. This action is the same as that of many detergents that are widely 
used in household cleaners for removing grease.
Each time the diameters of the fat globules are significantly decreased as a result of agitation in the small intestine, the total surface area of the fat 
increases manyfold. Because the average diameter of the fat particles in the intestine after emulsification has occurred is less than 1 micrometer, this 
represents an increase of as much as 1000-fold in total surface areas of the fats caused by the emulsification process. The lipase enzymes are water-soluble 
compounds and can attack the fat globules only on their surfaces. Consequently, this detergent function of bile salts and lecithin is very important for 
digestion of fats. 

https://www.youtube.com/watch?v=sIse4mmZokU
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Guyton corner : PROTIEN
Digestion of Peptides by Peptidases in the Enterocytes That Line the Small Intestinal Villi. The last digestive stage of the proteins in the 
intestinal lumen is achieved by the enterocytes that line the villi of the small intestine, mainly in the duodenum and jejunum. These cells 
have a brush border that consists of hundreds of microvilli projecting from the surface of each cell. In the membrane of each of these 
microvilli are multiple peptidases that protrude through the membranes to the exterior, where they come in contact with the intestinal 
fluids.Two types of peptidase enzymes are especially important, aminopolypeptidase and several dipeptidases. They succeed in splitting 
the remaining larger polypeptides into tripeptides and dipeptides and a few into amino acids. Both the amino acids plus the dipeptides 
and tripeptides are easily transported through the microvillar membrane to the interior of the enterocyte  Finally, inside the cytosol of the 
enterocyte are multiple other peptidases that are specific for the remaining types of linkages between amino acids. Within minutes, 
virtually all the last dipeptides and tripeptides are digested to the final stage to form single amino acids; these then pass on through to 
the other side of the enterocyte and thence into the blood.
More than 99 percent of the final protein digestive products that are absorbed are individual amino acids, with only rare absorption of 
peptides and very, very rare absorption of whole protein molecules. Even these few absorbed molecules of whole protein can sometimes 
cause serious allergic or immunologic disturbances 

3)  Digestion of protein:

●

●

●

●

●

●

 Basic principles of G.I. absorption:
❖ Absorptive surface of the small intestine 

●

●

●

https://www.youtube.com/watch?v=S21NMwtsRFA
https://www.youtube.com/watch?v=8Fp91-ostBE


❖



      Absorption of carbohydrate :

طولھا یوصل الامعاء ان یقولون كذا عشان نفسھ السطح في ثنیات یوجد الدقیقة الامعاء في ولكن المخاطیة الطبقة سطح على ثنیات عن عبارة الفیلاي یعني
ثنیاتھا والفیلاي امتار ثلاث یصیر متر طولھ لو مرات ثلاث السطح طول تضاعف المخاطي الغشاء ثنیات ثنیات كلھا لانھا قصیرة نحسھا نشوفھا لما بس متر لسبعة
مره لـ السطح طول لمضاعفة یصل الدقیقة الامعاء في الثنیات جمیع مجموع یعني مره السطح طول تضاعف فیلاي والمایكرو مرات عشر الطول تضاعف

●

●

وجلكوز صودیوم ملح فیھ محلول نعطیھم الاطفال عند الاستفراغ او الاسھال بسبب جفاف صار اذا ھالتكنیك نستخدم

●
●

https://www.youtube.com/watch?v=LWfXeCVp7Wk&t=153s


   Absorption of protein : 

●
●
●

●

Guyton corner : page 797

   
Absorption of Proteins as Dipeptides, Tripeptides, or Amino Acids
As explained earlier in the chapter, most proteins, after digestion, are absorbed through the luminal membranes of the intestinal 
epithelial cells in the form of dipeptides, tripeptides, and a few free amino acids. The energy for most of this transport is supplied by a 
sodium cotransport mechanism in the same way that sodium co-transport of glucose occurs. That is, most peptide or amino acid 
molecules bind in the cell’s microvillus membrane with a specific transport protein that requires sodium binding before transport can 
occur. After binding, the sodium ion then moves down its electrochemical gradient to the interior of the cell and pulls the amino acid or 
peptide along with it. This is called co-transport (or secondary active transport) of the amino acids and peptides 

A few amino acids do not require this sodium co-transport mechanism but instead are transported by special membrane transport 
proteins in the same way that fructose is transported, by facilitated diffusion.
At least five types of transport proteins for transport- ing amino acids and peptides have been found in the luminal membranes of 
intestinal epithelial cells. This multiplicity of transport proteins is required because of the diverse binding properties of different amino 
acids and peptides. 

https://www.youtube.com/watch?v=S21NMwtsRFA&t=9s


Guyton corner : when fats are digested to form monoglycerides and free fatty acids, both of these digestive end products 
first become dissolved in the central lipid portions of bile micelles. Because the molecular dimensions of these micelles are 
only 3 to 6 nanometers in diameter, and because of their highly charged exterior, they are soluble in chyme. In this form, the 
monoglycerides and free fatty acids are carried to the surfaces of the microvilli of the intestinal cell brush border and then 
penetrate into the recesses among the moving, agitating microvilli. Here, both the monoglycerides and fatty acids diffuse 
immediately out of the micelles and into the interior of the epithelial cells, which is possible because the lipids are also soluble 
in the epithelial cell membrane. This leaves the bile micelles still in the chyme, where they function again and again to help 
absorb still more monoglycerides and fatty acids. Thus, the micelles perform a “ferrying” function that is highly important for 
fat absorption. In the presence of an abundance of bile micelles, about 97 per cent of the fat is absorbed; in the absence of the 
bile micelles, only 40 to 50 per cent can be absorbed. After entering the epithelial cell, the fatty acids and monoglycerides are 
taken up by the cell’s smooth endoplasmic reticulum; here, they are mainly used to form new triglycerides that are 
subsequently released in the form of chylomicrons through the base of the epithelial cell, to flow upward through the thoracic 
lymph duct and empty into the circulating blood.

      Absorption of Fats:

●
●

❖ Formation of Micelles:
●

●

●
 

https://www.youtube.com/watch?v=P1jiWxmqS-o


❖ Steps of Fat Absorption:
●



   Absorption of Vitamins:

   Absorption and secretion of electrolytes and water:
●

الجمب من
●

خفیفة

❖ Absorption of Na+:

●

❖ Absorption of Cl-:
●

❖ Absorption and secretion of K+:
●
●
●



 Secretion of Bicarbonate Ions in the Ileum:

 Ca++ Absorption by Enterocytes:

 Hormonal control of absorption & secretion:

●

●

●

Guyton corner : 
The mucosa of the large intestine, like that of the small intestine, has a high capability for active absorption of sodium, and the 
electrical potential gradient created by absorption of the sodium causes chloride absorption as well. The tight junctions between the 
epithelial cells of the large intestinal epithelium are much tighter than those of the small intestine. This prevents significant amounts of 
back-diffusion of ions through these junctions, thus allowing the large intestinal mucosa to absorb sodium ions far more 
completely—that is, against a much higher concentration gradient—than can occur in the small intestine. This is especially true when 
large quantities of aldosterone are available because aldosterone greatly enhances sodium transport capability. In addition, as occurs 
in the distal portion of the small intestine, the mucosa of the large intestine secretes bicarbonate ions while it simultaneously absorbs 
an equal number of chloride ions in an exchange transport process that has already been described. The bicarbonate helps neutralize 
the acidic end products of bacterial action in the large intestine. Absorption of sodium and chloride ions creates an osmotic gradient 
across the large intestinal mucosa, which in turn causes absorption of water.

Hormone Effect 



SUMMARY 

Motility of small intestine

Propulsive 
contraction
(Peristalsis)
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Control intestinal motility 

Neural control Hormonal control

●
●

●

●

●

Secretion and control of the small intestine

Brunner’s Glands in the Duodenum Intestinal crypts secretion
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10 -  increase parathyroid hormone level 
lead to :



عمر آل سلیمان
عبدالعزیز الحماد

عبدالرحمن السیاري
محمد أبونیان

عبدالرحمن البركھ
إبراھیم النفیسھ

محمد البشر
عمر العتیبي
حمزة الفعر

عبدالله الجعفر
عبدالله الضحیان
حسن البلادي

حسن الشماسي
عبدالله الضبیب
محمد الفواز

محمد السحیباني
وائل العود

رواف الرواف
 عمر الشھري

اري خولة العمَّ
نجود الحیدري
 نورة الطویل
لولوة الصغیر
لجین السواط
رزان السبتي
ربى السلیمي
دیما الفارس
خولة العریني
ملاك الشریف
منیرة الحسیني
مروج الحربي
أفنان المالكي
دلال الحزیمي
 رناد القحطاني
سارة الخلیفة
فرح مندوزا
مي العقیل

نورة الخراز
 سارة الخلیفة
 نورة الخیال
رغد النفیسة

منیرة السلولي
نوف العبدالكریم 

سھا العنزي
نورة القحطاني
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