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Blood 
 
Introduction:  

 

• Blood : is the red fluid constituent of the body that flows through the 
vascular channels ( artery, vein and capilary). The total volume of 
blood in a 70Kg adult is about 5.5 liters of 8% of the body weight.  
 

• Blood is one of the most common specimens studied in biochemical 
laboratories in search of blood disorders, metabolic disorders and 
infection. Blood is actually the delivery medium for dissolved gases, 
nutrients, hormones, and more.  



COMPOSITION OF BLOOD 
 
Blood has four major components: 
 

1-Plasma:consists 55% of total blood volume, plasma is the 
clear yellow fluid consisting of a solub protein called 
fibrinogen. Plasma combines water, sugar, fat, protein, and 
salt that make up blood’s liquid component. Plasma’s 
primary function is to carry blood cells and nutrients, waste 
products, antibodies, clotting proteins, chemical messengers 
such as hormones, and blood proteins also known as plasma 
proteins assist in regulating the body’s fluid balance. 



2-Red blood cells: The hematocrit is the volume of erythrocytes 
in a 
blood sample. Hematocrit values vary by gender; men’s values range 
from 44 to 45 per cent of blood volume, while women’s values range 
from 39 to 44 per cent of blood volume. Blood appears red because 
of 
the considerable quantity of red blood cells, which acquire their 
colour from haemoglobin. 
 

3-White blood cells (WBCs): White blood cells, often known as 
leukocytes, account for less than 1% of total blood volume and play 
an important role in illness and fighting infection. The number of 
white blood cells in one ml of blood is typically between 3,700 and 
10,500. 



4-Platelets: Platelets, also known as thrombocytes, work 
with clotting proteins to prevent or minimize bleeding. 
Platelets should range between 150,000 and 400,000 per 
microliter of blood. Red blood cells, white blood cells, and 
platelets are produced in the bone marrow and then enter 
circulation 



Blood coagulation (clotting) 
 
• Coagulation is the process by which blood forms 
clots. Coagulation is highly conserved throughout 
biology; in all mammals, coagulation involves both a 
cellular (platelet) and protein (coagulation factor) 
component. 
• Coagulation begins almost intantly after an injury to 
the blood vessel has damaged the endothelium lining 
the vessel. 

Blood sample 
• There are three biochemical sample (whole blood, 
serum and plasma). the selection of sample depends 
on the parameter to be estimated. Anticoagulants are 
used when either whole blood or plasma is required. 













Types of anticoagulants 





Collection Tubes 





What are vacutainer tubes?  
 
These are the color coded plastic tubes with rubber stopper. They are  
used to collect blood for various investigation. 
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Procedure of blood collection 







Thank you for listening 
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Glycogen
 
Animals maintain a store of carbohydrates in the form of glycogen. The liver and muscles are

the main sites of glycogen storage.

Liver glycogen used to maintain the blood glucose concentration, while muscle glycogen used

as a fuel reserve during muscle contraction

Glycogen is a highly branched polymer of glucose, binding together with the glycosidic bonds

of α(1-4) linkage and α(1-6) linkage.
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Liver
As a meal containing carbohydrates or protein is eaten and
digested, blood glucose levels rise, and the pancreas secretes
insulin. Blood glucose from the portal vein enters liver cells
(hepatocytes). Insulin acts on the hepatocytes to stimulate the
action of several enzymes, including glycogen synthase. Glucose
molecules are added to the chains of glycogen as long as both
insulin and glucose remain plentiful. In this postprandial or "fed"
state, the liver takes in more glucose from the blood than it
releases.

Muscle
Muscle cell glycogen appears to function as an immediate reserve
source of available glucose for muscle cells. Glycogen contained
within skeletal muscle cells are primarily in the form of β particles.
This is in contrast to liver cells, which, on demand, readily do
break down their stored glycogen into glucose and send it through
the blood stream as fuel for other organs.
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The body's cells need a constant supply of energy sources to function
properly. Glucose is the only simple form of energy that cells use
directly. Glucose comes from the breakdown of food found in various
foods. The body uses as much glucose as it needs for various
functions, and stores the rest for later use. Before storing it, the body
must combine simple glucose units into a new, complex sugar called
glycogen. Glycogen is then stored in the liver and muscles. When
the body needs extra fuel, it breaks down the glycogen stored in the
liver back into glucose units that cells can use. The work of glycogen
is controlled and broken down according to the body’s need. This
process is called glycogen metabolism.
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Iodine Test :
The general test for polysaccharide. When iodine is added to
polysaccharide the colour will be form depending on the kind of
polysaccharides, if:

Principles : Iodine can form complex with the helical structure (coil-like) of the
polysaccharide.
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Conditions for conducting the test

1. In acid medium or in neutral medium because in alkaline medium no colour will
produce and react with iodine molecule and dissociate.

2.Test should be done in a cold not in hot, When we heating the solution a coil expand and
the iodine molecule escape that results the colour disappear in heating and reappear on
cooling
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Procedure
1. Remove apart of fresh liver.

2. Rinse it under the tap and dry it on a piece of filter paper.

3. Cut it into small pieces and then grind it for about one minute.

4. Add 5ml of 10% Trichloroacetic acid (TCA) and grind again for about

two minute.

5. Filter the solution using filter paper.

6. Test for filtrate (glycogen).



Procedure of Iodine Test:

1- Place 1 ml of test solution (sample: such as liver ) in dry test
tube.
2- add (3-4) drops of iodine.
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H.W

1. The …….. and ………. are the main sites of glycogen storage.

2. Liver glycogen used to maintain the …………………concentration, while muscle ……...used as a
fuel reserve during muscle contraction

3. Iodine test use to detect of …………..
1. Water.
2. Oligosaccharides.
3. Monosaccharides.
4. Polysaccharide.

4. In iodine test, red brown color be formed that indicate to presence the starch. (True or False)
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H.W

5. Iodine Test should be done in a cold not in hot,
Why?

6. What is the Principle of Iodine test ?

7. Iodine test should be done in neutral medium,
Why?
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Enzyme and 

CoEnzyme
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How does enzyme work
The Effect of Enzymes on the Activation 

Energy of a Reaction

An enzyme speeds a reaction by lowering

the activation energy, changing the

reaction pathway, This provides a lower

energy route for conversion of substrate to

product

Every chemical reaction is characterized by

an equilibrium constant, Keq, which is a

reflection of the difference in energy
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 Diagram of Energy Difference Between Reactants and 
Products

 The uncatalyzed reaction has a large activation energy, Ea , 
seen at left 

 In the catalyzed reaction, the activation energy has been 
lowered significantly increasing the rate of the reaction.
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Factors Affecting Enzyme Activity 

Enzyme activity 

• Measure of the rate at which an enzyme converts substrate to products  
in a biochemical reaction 

 

4 factors affect enzyme activity: 
• Temperature 

 

• pH 

 

• Substrate concentration: [substrate] 

 

• Enzyme concentration: [enzyme] 



Temperature (t) 
• With increased t the EKIN increases 

– More collisions 

– Increased reaction rate 

 
• Optimum temperature (tOPT) is the t,  

at which the enzyme exhibits  
maximum activity 
– The tOPT for human enzymes = 370C 

 
• When the t increases beyond tOPT 

– Changes in the enzyme’s tertiary  
structure occur, inactivating & denaturing 

 
• Little activity is observed at low t 

وتغٌٌرطبٌعته مثل الحمى (هدمه)تغٌٌرات فً البنٌة الثلاثٌة للانزٌم تؤدي الى تعطٌله 



pH 
• Optimum pH (pHOPT) is the pH, at which the 

enzyme exhibits maximum activity 

 
• Most enzymes are active over a very narrow  

pH range 
– Protein & amino acids are properly maintained 

 
– Small changes in pH (low or high) can result in  

enzyme denaturation & loss of function 

 
• Each enzyme has its characteristic pHOPT,  

which usually falls within physiological pH  
range 7.0 - 7.5 

 
• Digestive enzymes are exceptions: 

– Pepsin (in stomach) – pHOPT = 2.0 

 
– Trypsin (in SI) – pHOPT = 8.0 



Substrate Concentration 
• If [enzyme] is kept constant & the [substrate] is  

increased 
– The reaction rate increases 

until  a saturation point is 

met 

• At saturation the reaction rate stays the same even if 
the [substrate] is increased 

 

– At saturation point substrate molecules are bound to  
all available active sites of the enzyme molecules 

 
• Reaction takes place at the active site 

– If they are all active sites are occupied the reaction is  
going at its maximum rate 

• Each enzyme molecule is working at its maximum 
capacity 

 
– The incoming substrate molecules must “wait their turn” 

Stoker 2014, Figure 21-8 p754 



Enzyme Concentration 
• If the [substrate] is kept constant & the  

[enzyme] is increased 
– The reaction rate increases 

 
– The greater the [enzyme], the greater the  

reaction rate 

 
• RULE: 

– The rate of an enzyme-catalyzed reaction is  
always directly proportional to the amount  
of the enzyme present 

 

• In a living cell: 
– The [substrate] is much higher than the  

[enzyme] 
• Enzymes are not consumed in the reaction 

 
• Enzymes can be reused many times 





Enzyme Inhibition 

• ENZYME INHIBITOR 

– A substance that slows down or stops the normal catalytic function of  
an enzyme by binding to the enzyme 

 
تبطئ أو توقف الوظيفة التحفيزية الطبيعية للإنزيم عن طريق الارتباط بالإنزيممادة   

 
• Three types of inhibition: 

– Reversible competitive inhibition 

 
– Reversible non-competitive inhibition 

 
– Irreversible inhibition 



Reversible Competitive Inhibition 
• A competitive inhibitor resembles the 

substrate 
– Inhibitor competes with the substrate for binding to  

the active site of the enzyme 

 
– If an inhibitor is bound to the active site: 

• Prevents the substrate molecules to access  
the active site 

– Decreasing / stopping enzyme activity 

 
• The binding of the competitive inhibitor to the  

active site is a reversible process 
– Add much more substrate to outcompete the  

competitive inhibitor 

 
• Many drugs are competitive inhibitors: 

– Anti-histamines inhibit histidine decarboxylase,  
which converts histidine to histamine 



Reversible Noncompetitive Inhibition 
• A non-competitive inhibitor decreases  

enzyme activity by binding to a site on the  
enzyme other than the active site 

 ٌعمل المثبط غٌر التنافسً على تقلٌل نشاط الإنزٌم عن طرٌق الارتباط بموقع على الإنزٌم غٌر الموقع النشط•
– The non-competitive inhibitor alters the tertiary   
– structure of the enzyme & the active site 
– النشطٌقوم المثبط غٌر التنافسً بتغٌٌر البنٌة الثلاثٌة للإنزٌم والموقع   

 

• Decreasing enzyme activity 

 
• Substrate cannot fit into active site 

 
– Process can be reversed only by lowering the  

[non-competitive inhibitor] 
– [المثبط غٌر التنافسً]ٌمكن عكس العملٌة إلا عن طرٌق خفض  لا  

• Example: 
– Heavy metals Pb2+ & Hg2+ bind to –SH of  

Cysteine, away from active site 
• Disrupt the secondary & tertiary structure 

Stoker 2004, Figure 21.12, p.634 



Irreversible Inhibition 

• An irreversible inhibitor inactivates an enzyme 

by binding to its active site by a strong covalent bond 
 مثبط لا رجعة فٌه ٌثبط نشاط الإنزٌم عن طرٌق الارتباط بموقعه النشط بواسطة رابطة تساهمٌة قوٌة

– Permanently deactivates the enzyme دائمبتعطٌل الإنزٌم بشكل ٌقوم     

 
– Irreversible inhibitors do not resemble substrates 
– الركائزلمثبطات التً لا رجعة فٌها لا تشبه   

• Addition of excess substrate  

doesn’t reverse this process 

– Cannot be reversed 

 
• Chemical warfare (nerve gases) 

 
• Organophosphate insecticides 



Stoker 2014, p760 
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Enzymatic specialization التخصص الانزيمي        
The specific specifications for the structure of the active centers in enzymes are 
what determine the phenomenon of specialization in their activation activity. The 
scientist Emil Fischer proposed the term “lock and key,” which is equivalent to the 
term “induced fit” proposed by the scientist Daniel Koshland. 

  

This theory says that the base material does not bind easily to the fixed active 

site. The side chains of the amino acids that make up the active site of the 

enzyme will shape themselves to give the correct site with the precise shape 

that helps the enzyme to perform its catalytic function and bind to the base 

material   
هذه النظرية تقول بأن المادة الأساس لا ترتبط بسهولة مع الموقع  النشط الثابت الشكل، فالسلاسل الجانبية للأحماض الأمينية المكونة 

الذي يساعد الأنزيم ليؤدي وظيفته المحفزة و يرتبط بالمادة الشكل والصحيح للموقع النشط للأنزيم سوف تشكل نفسها لتعطي الموقع 

. الأساس  













Answer true or false for the following sentences. 

1. Some enzymes can even make the conversion of substrate into product. 

2.In the enzymatic reaction , the molecules at the beginning of the process are 
called products 

Chose the correct answer 

1.combination of the apoenzyme  and coenzyme which together facilitating 
chemical reaction (apoenzyme , Holoenzyme, cofactor ) 

2.catalase has absolute specificity for (urea, hydrogen peroxide ,carboxyl) 
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