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We have different types of transporters for the digested molecules ​ 
​ 
We have more than 14 types of GLUT for specifity for glucose transportation which is the abundant molecule ​ 
​ 
>specifity is according to the needs of tissues >for ex GLUT5 is abundant in intestinal cells as well as spermatoal cells 
(lactose to be transported thers ) 



Insulin Stimulation 

>for these molecules to be expressed on cells they are synthesized  then stored 

in vacuoles to be expressed according to certain signalling mechanisms (insulin is 

an example) 

 

>there is signalling pathway that stimulates the expression of GLUTs (not the 

synthesis//they are already synthesized but not yet expressed )  



GLUCOSE TRANSPORT THROUGH THE  
BLOOD-BRAIN BARRIER AND INTO NEURONS 

Just to compare two different 

types of tissues in our body and 

the need to express certain types 

of GLUT or not  

 

>neural vs non-neural cells  

1)neural cells have no gaps(tight 

junctions) while non-N have 

spaces for glucose and other 

solutes  

2)neural cells contains BBB that 

inhibits transportation of many 

solutes to neural tissue in order to 

avoid the toxicity >there is special 

transportation system  

 

3)continuous basement 

membrane=no spacial gaps  



Digestion and Transport  
of Dietary Lipids 

Gall bladder stores and 

concetrates bile while liver 

synthesizes it  



DIGESTION OF TRIACYLGLYCEROLS 

Triacylglycerols are the major fat in the human diet because 

/most abundant molecule as a lipid or fat  

Glycerol is alcohol as we know ,connected to three fatty acids by ester(COO) bonds as you 

see  

Major fat component found in the human diet ,it’s the simplest fat to be digested   



Here we will focus on the sites of lipid digestion  

Previously we had known that the site of lipid digestion is the intestines 

(its not totally!) 

The most of lipid digestion occurs in SI by the lipases ,however there is 

digestion process that occurs in the mouth as well as the stomach (for 

certain extent only ) 
We don’t rely on oral and gastric lipases but they are 
present ,*gastric lipase is also called acid resistant 

lipase  



The colipase binds to the  dietary fat and to 

the lipase,  thereby increasing lipase  activity. 

Short- and medium-chain fatty  acids (C4 to 

C12) do not require  bile salts for their 

absorption. 

Digeste lipids are absorbed by lacteals of LN 

Gastric and lingual lipases are necessary in 

breast feeding age ,to digest fats in mothers 

milk also the acidity in infants is lower than in 

adults which requires the help of these 

enzymes alot 

Compared to proteins,carbs,nucleic acids  

Lipids differ in their solubility (hydrophobic) 

Water soluble molecules are easily digested 

by enzymes(water soluble)  

Lipids hydrophicity acts as obsticle/barrier  for 

enzyme function>this is why we need bile 

salts/acid  

Bile salts :bile conjugated to Na for ex as 

aprecipetate  

In case bile is a solute its in acidic form  

We break C1 or C3 to form 

monoacylglycerol  

>>>lipases have no access 

to reach the C2  



pancreatic esterases and phospholipase A2. 

From page 34:reformation of large lipid molecules called nascent chylomicrons ,CM :rejoin what we 

digested from fats(reformation of TG),there is conjugation of lipoproteins which serves to increase the 

solubilty  

Bec chylomicrons are large they are transported by exoicytosis rather than diffusion  

From page 33 :cholate or cholic acids are responsible for emulsification of lipids in order to to facilitate the 

digestion process by the formation of micelles (not only circular >they have globular structure ,it can have 

irregular structure means soluble in water  In the end ) 



We have different kinds of phospholipases like PLA2,PLC,PLD (A2,C,D) 

The result of PLA2 is lysophospholipid and free faty acid  

Bile salt can be reabsorbed from the intestines >we have 95% as secondary bile salt  

The one that is secreted by the liver or gall bladder is called primary  

Bile salt is inhibitor for the lipase (how eventhough it emulsifies lipids to be more soluble ?) بزيد صح هو  ذائبية 
ز الانزيم وصول بسهل ما بس الدهون ز لالها لايبي   ز محتاج انا فبالتال   

  COLIPASE ال وظيفة وهاي وصوله يسهل لاش 



Protein Digestion and Amino  
Acid Absorption 



The digestion of proteins begins in the stomach and is completed in the  
intestine 

Those are pancreatic 

proteases ,all of them are 

activated by trypsin except 

trypsin ,its activated by 

enteropeptidase  

Each protease has specific 

peptide bond to break  



Digestion of Proteins in the Stomach 

chief cells 

parietal cells 

broad specificity 

There is inactive form of pepsin (zymogen/pepsinogen  ) that are activated by HCL to form pepsin  

Also there is self activation for pepsin for itself  

Pepsin has a broad specifity rather than specific site  

In carbs we have a polyglucose molecules ,the bond between them is very similar  alpha1-4 glycosidic bonds so we need 

one enzyme type unless we have branches  

In proteins we have different amino acids so we multiple enzymes in order to match the bond  

For ex a bond between alanin and alanin differs from that between alanin and glutamic acid  

In the end we have aminopeptidases,dipeptidases,tripeptidases inorder to absorb single amino acids in the end (we only 

absorb monomers not dimers(dimers and larger molecules are antigenic they cause sensitivity )) 



Digestion of Proteins by Enzymes from  the Pancreas 

Click to add text 



Pepsin and aminopeptidases  

>pepsin has broad specifity  

from the figure you have to know that there is specific locations in the peptide  

 

aminopeptidase breaks any peptide bond followed by 

phenylalanine,tyrosine,glutamic or aspartic acid   at the n terminal end  ( right to 

it) (it digests the peptide bond when these amino acids on the right side of it 

/downwards) 

 

pepsin digest peptidebond when Asp,tyr,phe,trp on the left side of it  

 

carboxypeptide :it digest the c terminal end  

 

there sth related to c terminus and some to N terminus  

انه تعرف المطلوب  بعض مع لاربعة ممكن يعني الامينية الاحماض من واحد بنوع مختصه مش بس مختصه صح 
   could occur to group of AA with similar propertiesوهكذا

 

 



Digestion of Proteins by Enzymes from Intestinal Cells 

1. Aminopeptidases, located on  

the brush border, cleave one  

amino acid at a time from the  

amino end of peptides. 

 

2. Intracellular peptidases act on  

small peptides that are  

absorbed by the cells. 

Also carboxy peptidases 



Clinical correlations 

They will have indigestion of sucrise only but 

other sugars are perfectly digested 

Causes are genetic mutations in these enzymes  



Numbers are not required 

 

The most abundant glucose transporter in the RBCs is GLUT 1 

and its insulin independent  

It has very strange Km (1-7) which means there is a broad 

range of Km(strange as its normally a constant value)  

This leads to special ability to take glucose even if the blood 

glucose is low  



Alcoholic patient,eat 

poorly,he has 

vomiting,diarrhea and 

some sort of pain 

Read It to take an idea of 

his history  



At the end due to elevation 

in pancreatic amylase he 

has pancreatitis 

(inflammation of 

pancreatic tissue ) 

ANS:He have 

steatorrhea(fatty stools) 

due to inability to digest 

lipids as he has enzymatic 

problems bec of 

pancreatitis  

 

 

 

For your knowledge the 

cause for enzymatic 

problems could be other 

than pancreatitis  



: للفهم  انه فكرته البنكرياس التهاب
 للانزيمات افرازه بزيد البنكرياس

 على افرازه بدل بالدم مفرط بشكل
ز الاكل  
ز ف  ز الاثن   ز عش   عندي فبصي 
ات از نغي   قدرة عدم على تدل بالير

سليمة هضم   



We mentioned this before  

Trypsin activates also 

phospholipase A2 which is 

phospholipid digestion 

enzyme   







intestinal epithelial  
pinocytosis, 



Excess proteins and muscle mass 

Can we increase our 

proteins by just amino 

acids ? 

No ,in fact these amino 

acids are residues that can 

be converted to 

carbohydrate molcules that 

can be transformed to fats 

but they could make 

proteins if you are 

practicing excercises  

 



At the molecular level we activate zymogen to active enzyme by cleaving some part of the zymogen(asking 

sequence )  



Hartnup disease:named after tha family which have this disease ,they have neutral amino acid malabsorbtion so its called neutral 

amino aciduria (amino acids in the urine )  

The transporters in kidney works for general classes not single AA (one transporter is for acidic AA another for neutral AA and so 

on).Due to the loss of these amino acids in urine(normally there is no AA,glucose,TriG in urine ) 

Babies may have glucose in their urine as the threshold of glucose is relatively low  

This condition leads to pellagra: العمل على القدرة عدم خمول    


