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Unit one 
 

       Blood & Urine 
 

 

 

 

 

 

 



 

A: Over view 
         

1- Target population: 

           This learning package had been designed to the first 

class students in the Community Health Dept. of the 

Institute of Medical Technology –Baghdad. 
 

 2- Rationale: 

          This (Unit) will aid those who want to learn the basic 

clinical biochemistry concepts that apply to the health field. 

It is also intended for students who have little or no science 

background.  

 

          There is a need for a “simplified “clinical biochemistry 

unit that presents the major concepts clearly for people entering 

the health occupations. 

          The student will discover, the concise nature of this unit 

has made each sentence significant. Thus, the reader will be 

intellectually challenged to learn each new concept as it is 

presented.  

 

 

 3-Central ideas: 

             

                    3-1: General view of clinical biochemistry 

 

                      3-2:  Function of blood  

 

                    3-3: Constituent of blood 

 

                    3-4: Constituent of urine 

 

                    3-5: Physical properties of urine 

  

                    3-6: Chemical properties of urine 



 

 

4- Instructions:  
                    

          4-1: Study the over view carefully. 

          4-2: Learn briefly the modular unit of this       

package.                

          4-3: Perform the pre-test of this unit: 

 

 If you get   (9) degree, or more. You will not 

need to learn this modular unit. In this case 

you must contact with your teacher to 

inform him about   your results.       

                                      

 But when you get less than (9) degree in this 

test, you will need to continue learning this 

modular unit.                             

  

          4-4: After you studying this modular unit.  

                  The post-test you must do it. 

 

 If you get (9) degree or more, you must go to 

learn the second modular unit.  

 

 In case you get less than ( 9 ) degree, you 

                                Must return to the same unit in order to       

learn and understand the steps which you 

need.        

 

 After you complete the studying, perform 

                                 The post-test examination for checking. 

 

 

  

 

 

  



B: Performance Objectives:  
 

             After studying this modular unit, you should be 

able to: 

 

                              1- Define clinical biochemistry. 

                           2- Define normal values. 

                           3- Enumerate function of blood. 

                           4- Differentiate between the plasma 

and serum. 

                           5-Define urine. 

                           6- Describe physical properties. 

7-Describe chemical properties.     

 

 

Pre-test : 

 
 Put a circle in front of right sentence: 

1- Biochemistry is the science which deals with the studying of. 

     a- living tissues.                               b- Change   in energy. 

     c- Chemical composition.               d-chemical processes in living tissues. 

2-whole consist of:- 

      a-blood cell .                                   b-plasma. 

      c-serum.                                         d-blood cell &plasma. 

3-serum is one composition of :- 

     a-whole blood .                             b-plasma . 

     c-blood cell.                                   d-white cell. 

4-blood anticoagulants as a:- 

a-  Na2CO3                                      b-EDTA 

b- NaCl                                          d-HCl 

5-heamolysis is a destruction of:- 

     a-WBCs                                            b-RBCs   

     c-platelet                                          d-fibrinogen 

6-urine have PH 

              a-7                                              b-3  

              c-6                                              d-8 

 



7-clinical significance of anuria is 

    a-dehydration .                           b-diabetic mellitus. 

    c-kidney failure .                        d-nephritis. 

8- the normal color of urine is 

     a-colorless                                 b-yellow or umber yellow    

     c-cloudy                                    d-milky 

9-urinary deposits like:- 

     a-EDTA                                     b-heparin    

     c-CaC2O4                                  d-NH4Cl 

10-normal values of urine is  

      a-3 liter/day                              b-4liter/day   

      c-2.5 liter/day                           d-1.5liter/day 

  
                                        

                                                                                    

  C: The Modular unit of this Package: 
              

1- Biochemistry  
                    Is the study of chemical processes occurring in living                                                                                                                           

tissues (change in material & energy). 

 

Cells          
The structure of all living tissues &are the site of most of 
the biochemical processes which occur in living 
organisms. 
Cell structure  

 

 Cell membrane:- 80-100 A thick 

 Cytoplasm:- 20-30 % aqueous solution of protein ,salts 
&other substance  

 Nucleus: - contain most of DNA. 

 Mitochondria :- the site of liberation &storage of energy 

 Ribosomes: - rich in RNA, site of protein synthesis in the 
cell. 

 

2- Normal values (N.V)  

 Quantities of biological constituents are present in body fluids or 

faces to healthy human entity. 

 



3-Blood 

        The blood that flows through veins & Arteries is called (whole blood) 
        -Whole blood consist of 
 

             1-blood cell                                                            2-plasma   

      

                a-red blood cells (RBCs)                                        a-

fibrinogen 

                b-white blood cells (WBCs)                                   b-serum  

                c-platelet 

 

 

 

 

Plasma 

     -it consists of solution of various inorganic salts of Na, K, Ca, etc 

with a high concentration of proteins &a variety of trace substances. 

 

Serum  

      – The fluid separates from clotted blood or blood plasma. 

      -It similar in composition to plasma but lacks fibrinogen & other         

substances that are used in the coagulation process. 

 

 

 

 



Note:  

 Difference between plasma & serum.  

              Plasma produced when we centrifuge blood with EDTA. 

But          Serum produced when we centrifuge fresh blood. 

 Blood + anticoagulant                             plasma 

 Blood   serum 

 Blood have            PH=7.3-7.5 

 PH over 7.5 called alkalosis 

 PH below 7.3 called acidosis 

-Blood anticoagulants are  

 Heparin: - normal blood constituent, inhibiting some of the 

enzymes involving in clotting. 

 EDTA:-binding calcium tightly. 

 Oxalate:- precipitating calcium from the blood  

-Heamolysis: - destruction of RBCs. 

-Hemoglobin: - is the red pigments of blood, it is a conjugated 

protein. 

4-Functions of blood 

1. Transport O2 from lungs to the tissues. 

2. Transport CO2 from tissues to the lungs. 

3. Transport waste products of metabolism to the kidney, skin & 

lungs. 

4. Transport of absorbed substances from the intestine to the 

tissues. 

5. Guard against hemorrhage by clotting. 

6. Defense against bacteria (WBCs) 

7. Maintenance temperature at constant level. 



 

      Test : NO:1 

 

What is the meaning of clinical biochemistry? 

 

Note 

 
You can check your answer at the end of this modular unit 

 

                             

    

 

  

5- Urine 
 

       Urine is a complex aqueous solution of inorganic salts & organic    

waste products of body metabolism.  

  Normal PH of urine =6 

 Polyuria : an increase in urine amount (in diabetic mellitus) 

 Oliguria: decrease in urine amount(in dehydration Nephritis) 

 Anuria: the complete absence of urine (in kidney failure) 

 

Physical properties: 

 
1. Volume:  

           Normally 1.5 liter/day.  

         -If more than 2 liters/day named as polyuria (in diabetes or in   

chronic renal diseases)  

       -If less than 1 liter/day named as oliguria (in case of excessive                      

sweating, vomiting and diarrhea).  

 

2. Color:  

             Normal color: is yellow or amber yellow.  

             Abnormal colors: Colorless (polyuria).  

 Orange (due to antibiotic intake or eating certain foods)  



 Brownish or greenish (Bilirubin >2mg/dl in blood).  

 Reddish (RBC‟s due to stone or blood mesentration).  

 Milky (usually in male due to sperms in urine). 

 Cloudy with offensive odor (due to pus, crystals or epithelial 

cells).   

3. Odor :  

      Normally         with aromatic odor 

           Abnormally    Offensive odor due to pus increase.  

          Acetone odor   due to ketones increases (ketonuria).  

   

4. Aspect :  

        As you see the urine specimen clear, semi turbid or turbid.     

          You must collect samples during 24 hrs.  

          Normally: 1003 – 1024             

                 - In the report write Q.N.S when the quantity is not 

sufficient.  

 

Chemical properties: 

 
A. PH :  

        Acidic or alkaline (may caused by eating excess of fruits or 

vegetables).  

 

     B. Protein or albumin 

 

 Normally: Nil  

 Abnormally: trace, +, ++, +++. According to the read of 

protein    strip.  

 Diseased case: due to increase in pus or RBC‟s  

 Undiseased case: due to eating excess of proteins or during       

pregnancy (usually in the third trimester)  

 

C.  Glucose  

         Trace, + (160-195), ++ (>200), +++ (250-300).According to the 

read of glucose strip.  
 

 



D. Acetone: 

 

          Mainly: acetone increases by increasing glucose (>200).  
  

       Note: The patient when intake the drug of glucose laboratory   

examination result is glucose is normal but acetone is hyper. 

  

E. Ascorbic acid  

   

         Due to excess in Vitamin C intake and have no side effects.  

 

F. Mucous  
 

 You can see it during examination of urine slide after 

centrifugation.  

 Appears as mucous threads by your naked eye. 

 Mainly happen in males at maturation age or indication to    

inflammation in prostate after 60 year of age.  
 

 There is causes leads patient to make urine analysis different 

from male to female  

 In male:  

Pain during elimination of urine or changes in urine color or 

requested by doctor of urinary tracts or in case of pain during 

intercross (because of pus in prostatic secretion).  
 

In female:   

Pain during elimination of urine or changes in urine color or 

requested by doctor of urinary tracts or in case of abdominal pain 

because of ovaries (left or right).  

 
    

Urinary deposits 
 

1. Phosphates: as an Ammonium magnesium phosphate 

(NH4MgPO4) in crystalline form. 

2. Calcium oxalate: found in acid urines. 

3. Urates: found in acid urines (uric acid, Na, K, &Ca). 

4. Cystine. 

 



Test : NO:2 

What is the difference between polyuria & anuria ? 

Note 

You can check your answer at the end of this modular unit 

 

 Note:- 

If you are finished the first modular unit. 

Please check your knowledge by: 

Performing the post-test. 
 

 

Post-test  

 

 Put a circle in front of right sentence:- 

 

1-when a centrifuge blood with EDTA produced 

            a-plasma                       b-serum  

            c-fibrinogen                 d-platelet 

 

2-the process of destruction of RBCs is called 

            a-hemoglobin               b-heamolysis  

            c-glycolysis                  d-dehydration     

3-when increase in urine amount the person may be cause by:- 

           a-nephritis                    b-kidney failure   

           c-diabetic mellitus       d-dehydration        

4-if urine color is brownish or greenish that‟s mean the urine contain 

          a-RBCs                          b-antibiotic drugs  

          c-Bilirubin                     d-pus  

 

5-the patient when intake the drug of glucose laboratory tests result:- 

         a-glucose normal but acetone hyper                                                                                         

b-glucose abnormal but acetone hypo   

         c-glucose normal but acetone hyper    

         d-glucose abnormal but acetone hyper 

 

 



6-PO4, C2O4, urates &cystine are:- 

         a-blood anticoagulants                   b-urinary deposits  

         c-reducing agent                             d-oxidizing agent 

 

7-biochemistry is study of 

        a-change in material                        b-change in energy   

        c-change in cell                                 d-change in material &energy 

8-normal values may effected by:- 

      a-sex, age, feeding &type of food       b- body fluids 

      c-chemical properties                         d- physical properties 

9-blood have PH 

          a-7.5                                                b-7   

          c-7.1                                                d-7.8 

10- Clinical significance of oliguria is 

           a-cancer                                         b-diabetic mellitus  

           c-kidney failure                            d-nephritis 

  

 

You can check your answer at the end of this modular unit 

 

 

Key of Answers 

For the first modular unit Of 

Learning Package 
 

Post-Test Pre-Test 
Answer NO. Question Answer NO. Question 

a 1 d 1 

a 2 d 2 

c 3 b 3 

c 4 b 4 

a 5 b 5 

b 6 c 6 

d 7 c 7 

a 8 b 8 

a 9 c 9 

d 10 d 10 



 

----------------------------------------------------------------------------- 

Answers of the Tests: 
----------------------------------------------------------------------------- 

 Answer of Test No -1: 
                    Is the study of chemical processes occurring in living                                                                                                                           

tissues (change in material & energy). 

 

 

Answer of Test No-2:  
 Polyuria : an increase in urine amount (in diabetic mellitus) 

 Anuria: the complete absence of urine (in kidney failure)   

 

 

----------------------------------------------------------------------------- 
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Unit two 
 

     Electrolytes  
 

 

 

 

 

 

 



 

A: Over view 
         

1- Target population: 

           This learning package had been designed to the first 

class students in the Community Health Dept. of the 

Institute of Medical Technology –Baghdad. 
 

 2- Rationale: 

          This (Unit) will aid those who want to learn the basic 

clinical biochemistry concepts that apply to the health field. 

It is also intended for students who have little or no science 

background.  

 

          There is a need for a “simplified “clinical biochemistry 

unit that presents the major concepts clearly for people entering 

the health occupations. 

          The student will discover, the concise nature of this unit 

has made each sentence significant. Thus, the reader will be 

intellectually challenged to learn each new concept as it is 

presented.  

 

 

 3-Central ideas: 

             

                    3-1: General view of electrolytes 

 

                    3-2:  types of electrolytes 

 

                    3-3: estimation of electrolytes in human body  

 

                    3-4: calculation some electrolytes concentration  

  

      

               

 



 

 

4- Instructions:  
                    

          4-1: Study the over view carefully. 

          4-2: Learn briefly the modular unit of this       

package.                

          4-3: Perform the pre-test of this unit: 

 

 If you get   (9) degree, or more. You will not 

need to learn this modular unit. In this case 

you must contact with your teacher to 

inform him about   your results.       

                                      

 But when you get less than (9) degree in this 

test, you will need to continue learning this 

modular unit.                             

  

          4-4: After you studying this modular unit.  

                  The post-test you must do it. 

 

 If you get (9) degree or more, you must go to 

learn the second modular unit.  

 

 In case you get less than ( 9 ) degree, you 

                                Must return to the same unit in order to       

learn and understand the steps which you 

need.        

 

 After you complete the studying, perform 

                                 The post-test examination for checking. 

 

 

  

 

 

  



  

B: Performance Objectives:  
 

             After studying this modular unit, you should be 

able to: 

 

1. Define electrolytes. 

2. Diagnosis clinical significance of             

each electrolyte.        

3. Enumerate normal value.  

4. Practice on estimation Ca+2 &Cl-1 

5. Calculate Ca+2&Cl-1 concentrations      

in blood. 

                            

                            

 

Pre-test: 

 
 Put a circle in front of right sentence:- 

 

1. Electrolytes when dissolved in water which form as 

a- Salt                         b- ions    

c-atoms                        d- free radical  

 

2. Ca
+2

 found in  

a- Skeleton                  b- tissues  

c- pancreas                  d- liver 

 

3. Active physiologically forms of Ca
+2

 is 

 a-protein-bound                   b-ionized Ca
+2

   

 c-conjugated                         d-derived 

 

4. Phosphorous present in serum as a 

  a-phospholipids                      b-nucleic acid  

       c-phosphoprotein                   d-ATP 

 



 

5. Iron found in plasma as a 

  a-ferritin                                  b-trans ferrin    

  c-fibrinogen                             d-red cell 

 

6. Clinical significance of hyper Cl
-1

 

   a-dirrhia                                 b-anemia  

   c-vomiting                              d- dehydration  

 

7. Cl ion in body maintenance of  

   a-osmotic pressure                b-temperature 

   c-blood pressure                    d-color of blood 

 

8. Coloring agent of Cl ion is 

   a-ammonium oxalate             b-NH4OH   

   c-H2SO4                                                      d-diphenyl carbazone 

 

9. precipitation agent of Ca
+2

 is 

  a-Hg (NO3)2                               b-KMnO4              

  c- Ammonium oxalate              d- H2SO4   

 

 

  C: The Modular unit of this Package: 
  

             

1- Electrolytes 

 
                  Are substances which form or exist as ions when dissolved in    

water such as (Cl
-1

, Ca
+2

, K
+1

, Na
+1

). 

 

A. Calcium Ca
+2 

 

1. Found mainly in skeleton &teeth. 

2. Activates some enzymes. 

3. Normal value in serum is 9-11 mg/100ml. 

4. Clinical significance for Ca ion: rickets, tetany, parathyroid 

gland    diseases. 

5. Found in blood in two :- 

a- Free or ionized (active physiologically) 

b- Protein –bound Ca
+2

 (inactive form). 



 

B. Phosphorous  

 
1. Found in bones &teeth. 

2. In the formation of ATP. 

3. In the formation of phospholipids.  

4. In the formation of nucleic acid. 

5. In the formation of phosphoprotein.  

6. Normal value in serum phosphoprotein 2.5-4.5 mg/100ml. 

 

C. Iron     Fe
+2

, Fe
+3 

 
1. Ferric iron is reduced to ferrous state to be absorbed by 

intestine. 

Fe
+3

                          Fe
+2 

 

2. Iron found in heam & heamoglobin about 3 gm and 1 gm is 

stored in liver &spleen stored as ferritin. 

3. Found in plasma as Transferrin. 

4. Absorbed from duodenum &Jejunum. 

5. Decreased in Anemia &pregnancy. 

6. Increased in Hemolytic anemia. 

7. Normal value in serum 110-130 µgm/100ml. 

 

 

D. Chloride Cl
-1 

 
1) Major extracellular anion. 

2) Renal threshold is 85-100 mmol/L. 

3) Normal value in serum is 95-107 mmol/L. 

4) Functions of chloride : - 

  a-maintaining proper water distribution. 

  b-maintaining proper anion-cation balance. 

 c-maintaining proper osmotic pressure. 

5) Clinical significance :- 

          Hyper; in dehydration. 

          Hypo; in dirrhia &vomiting. 

 



 

Test : NO:1 

What we mean by electrolytes ? 

Note 

You can check your answer at the end of this modular unit 

 

 

 

2-Estimation calcium (Ca+2) 

 
           Calcium is an electrolyte (cation).more than 99% of the 
calcium in the body is present in the bones .the remainder 
1%of the calcium:- 
 
 Calcium combined with protein. 

 Free Ca (complexed and ionized ) 

 
Functions in the body 
 

1- Participate in blood coagulation. 

2- Active some enzymes. 

 
Clinical significance 
 
Hpercalcemia: - hyperparathyroidism   and  carcinoma . 
Hypocalcemia: - tetany ,rickets, nephritis. 
 
 
Principle of the method  
 
Ca+2    + C2O4

-2                     CaC2O4    
 
CaC2O4 +H2SO4                    H2C2O4  +CaSO4 

 
2KMnO4+5H2C2O4 +3H2SO4                  K2SO4 +2MnSO4+10CO2 + 8H2O 
 
 
 
 



 
 Normal values               9  -  11.5    mg /100ml 

 
 
Procedure 
 

1. In centrifuge tube put     1ml of  serum 

                                                1ml of H2O (distill water) 
                                                1ml of saturated ammonium oxalate           
solution. 
         Then mix well and let stand for 10 Min. 

2. Centrifuge for 10 Min. after that wash the precipitate with 

2%NH4OH & repeat washing. 

           -Discard the supernatant. 
 

3. Add (2ml) of 2N-H2SO4 to the precipitate. Dissolve the 

pre. 

4. Place the tube in a water bath at 70-80 C for few minutes. 

5. Titrate against 0.01N-KMnO4 until the pink color appearance. 

 

3. Calculation  
 

  KMnO4               H2C2O4 
       N1V1    =       N2V2 
N2=  A    g.eq/L  x1000    =  A1    mg.eq/L 
   eq.wt. of Ca=20 

A1 x20   =
𝐴2

10
   mg/L =  A3    mg/100 ml  serum 

 
 

Test : NO:2 

What is the principle method of estimation Ca ion ? 

Note 

You can check your answer at the end of this modular unit 

 

 



4. CHLORIDE (Cl
-1

) 

 
Function 
 

1. Maintenance of osmotic pressure. 

2. Maintenance of water distribution. 

3. Maintenance of cation-anion balance. 

 
Clinical significance 
 
 -If low concentration (hypochloramia) 

 Excessive sweating may be lost Cl
-1

 

 Cl
-1

becomes low in prolonged vomiting from any cause. 

-In high concentration (hyperchloremia) 

 Nephritis or prostatic obstruction. 

 Dehydration. 

 
 Normal values              95 – 107 meq /L 

 

 
Principle of the method 
 

Hg+2   + 2Cl -1   
𝐝𝐢𝐩𝐡𝐞𝐧𝐲𝐥𝐜𝐚𝐫𝐛𝐚𝐳𝐨𝐧𝐞
                  HgCl2 

                                                     Soluble-no ionized 
 
Hg+2 + diphenyl carbazone                 complex (blue-violet color) 
                                                                        End-point of 
reaction 
 
 
Procedure 
 
-In test tube put          
                          0.2 ml     of serum 
                          1.8 ml     H2O /mix 
                           2   drops of indicator (diphenyl carbazone) 
-mix well &titrate with mercuric nitrate Hg (NO3)2 solution 

using 2ml 
-the end point is (blue-violet complex). 



5. Calculation 
 

           Cl
-1

 con.    =  
𝑽.𝑻

𝑽.𝑺
× 𝟏𝟎𝟎 

 

                            = A    meq/L. 

 

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                                          

 

Test : NO:3 

What is the principle  method of estimation of Cl ion ? 

Note 

You can check your answer at the end of this modular unit 

 

 Note:- 

If you are finished the two modular unit. 

Please check your knowledge by: 

Performing the post-test. 
 

Post-test  

 Put a circle in front of right sentence:- 

 

1- Electrolytes can be define   

a-A substances exist as ions                b-an atoms dissolved in water       

c-as free radical                                   d- a conjugated protein  

 

2- Normal values of Ca ion in serum  

a- 9-11 mg\ 100ml                               b- 3-6 mg\100ml                    

c-12-16 mg\100ml                               d-1620 mg\100ml  

 

3- Clinical significance of hypocalcemia  

a-carcinoma                                      b- rickets                                  

c-vomiting                                           d- dehydration  



4- Iron absorbed by intestine as a 

a-Fe
+3

                                       b-Fe                                                    

c-Fe
+2

                                       d-FeCl3 

 

5- Iron decreased in  

a-Anemia                                b- hemolytic anemia                           

c- nephritic                             d-liver diseases 

 

6- Precipitation agent of Ca
+2

 is 

a-H2SO4                                    b-(NH4)2C2O4                                                       

c-NH4OH                                  d-KMnO4 

 

7- Normal values of Cl ion in serum is 

a-95-107 mmol\L                     b-95-107 mg\100ml                                                                

c-45-65  mmol\L                      d-45-65 mg\100ml 

8- Coloring agent of Cl
-1 

estimation  

        a-Hg(NO3)2                                b-diphenyl carbazone                               

c-KMnO4                                   d-HgCl2 

 

9- Clinical significance of hypochloramia is  

        a-prostatic obstruction             b-rickets                                           

c-vomiting                                 d-sweating 

 

10- Iron stored in spleen as a 

    a-trans ferrin                                 b-ferrous                                           

c-ferric                                           d-ferritin  

 

 

 

 

 

You can check your answer at the end of this 

modular unit 

 

 

 

 

 

 

 



 

----------------------------------------------------------------------------- 

Answers of the Tests: 
----------------------------------------------------------------------------- 

 

 Answer of Test No -1: 

 
                    Are substances which form or exist as ions when dissolved in    

water such as (Cl
-1

, Ca
+2

, K
+1

, Na
+1

). 

 

 

Answer of Test No-2:  

 
Principle of the method  
 
Ca+2    + C2O4

-2                     CaC2O4    
 
CaC2O4 +H2SO4                    H2C2O4 +CaSO4 

 
2KMnO4+5H2C2O4 +3H2SO4                  K2SO4 +2MnSO4+10CO2 + 8H2O 
 
 

Answer of Test No-3: 

  
Principle of the method 
 

Hg+2   + 2Cl -1   
𝐝𝐢𝐩𝐡𝐞𝐧𝐲𝐥𝐜𝐚𝐫𝐛𝐚𝐳𝐨𝐧𝐞
                  HgCl2 

                                                     Soluble-no ionized 
 
Hg+2 + diphenyl carbazone                   complex (blue-violet color) 
 
                                                                        End-point of   

reaction 

 

 

 

 

 

 



Key of Answers 

For the two modular unit Of 

Learning Package 
 

Post-Test Pre-Test 
Answer NO. Question Answer NO. Question 

a 1 b 1 

a 2 a 2 

b 3 b 3 

c 4 c 4 

a 5 b 5 

b 6 d 6 

a 7 a 7 

b 8 d 8 

a 9 c 9 

d 10   
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Unit Three 
 

 

 

  Carbohydrates  
 

 

 

 

 

 
 

 

 



A: Over view 
         

1- Target population: 

           This learning package had been designed to the first 

class students in the Community Health Dept. of the 

Institute of Medical Technology –Baghdad. 
 

 2- Rationale: 

          This (Unit) will aid those who want to learn the basic 

clinical biochemistry concepts that apply to the health field. 

It is also intended for students who have little or no science 

background.  

 

          There is a need for a “simplified “clinical biochemistry 

unit that presents the major concepts clearly for people entering 

the health occupations. 

          The student will discover, the concise nature of this unit 

has made each sentence significant. Thus, the reader will be 

intellectually challenged to learn each new concept as it is 

presented.  

 

 

 3-Central ideas: 

             

                    3-1: General view of carbohydrates. 

 

                    3-2:  types of carbohydrates. 

 

                    3-3: carbohydrate metabolism.  

 

                    3-4: glucose &glucose estimation. 

  

                    

 

 

 

 



4- Instructions:  
                    

          4-1: Study the over view carefully. 

          4-2: Learn briefly the modular unit of this       

package.                

          4-3: Perform the pre-test of this unit: 

 

 If you get   (9) degree, or more. You will not 

need to learn this modular unit. In this case 

you must contact with your teacher to 

inform him about   your results.       

                                      

 But when you get less than (9) degree in this 

test, you will need to continue learning this 

modular unit.                             

  

          4-4: After you studying this modular unit.  

                  The post-test you must do it. 

 

 If you get (9) degree or more, you must go to 

learn the second modular unit.  

 

 In case you get less than ( 9 ) degree, you 

                                Must return to the same unit in order to       

learn and understand the steps which you 

need.        

 

 After you complete the studying, perform 

                                 The post-test examination for checking. 

 

 

  

 

 

  

 

 



B: Performance Objectives:  
 

             After studying this modular unit, you should be 

able to: 

 

1. Define carbohydrates. 

2. Classified carbohydrates. 

3. Define glycolysis & Krebs cycle.  

4. Enumerate hormones affecting on 

glucose level of blood. 

5. Estimation glucose 

6. Calculate glucose concentrations in 

blood. 

 

 

Pre-test: 

 
 Put a circle in front of right sentence:- 

 

1. Carbohydrate have active group as a 

    a-carbonyl group                       b-hydroxyl group                           

c-multiple hydroxyl group        d-(CO) group &multiple 

(OH) 

 

2. Lactose can be classified as a 

    a-monosaccharides                    b-disaccharides                                  

c-polysaccharide                        d-glucolipid 

 

3. Polysaccharide have a structure unit 

    a-glucose                                     b-maltose                                        

c-sucrose                                     d-starch 

  

4. In the krebs cycle the final oxidation of food to 

    a-ATP                                        b-fructose                                           

c-pyruvic acid                           d- CO2, H2O&ATP  

 

 



5. Glucose stored in liver as a 

  a-pyruvic acid                          b-α-keto glutaric acid                             

c-glycogen                                 d-fructose 

 

6. Clinical significance of hyperglycemia  

    a-diabetes mellitus                   b-liver disease                                        

c-vomiting                                 d-nephritic 

 

7. Principle of determine the amount of glucose in blood 

depended on power of glucose to 

    a-reduce CuSO4                       b-oxidation CuSO4                              

c-balanceCuSO4                       d-liberate CuSO4 

 
8. Precipitating agent of protein in glucose test is 

      a-isotonic solution                   b-sodium tungstate                            

c-CuSO4                                   d-Cu2O 

 

9. Glucose is a 

      a-reducing sugar                      b-oxidizing sugar                                   

c-reducing agent sugar            d-oxidation agent sugar  

10. Degradation of glucose in glycolysis  

            a-pyruvate                                b-lactate 

            c-pyruvate &ATP                    d- 2ATP 
 

 

 

C: The Modular unit of this Package: 

 
1. Carbohydrates 

 
 Carbohydrates are aldehyde or ketone compounds with 

multiple hydroxyl groups serves as energy. 

 Most carbohydrates(also called sugars) have the empirical 

formula (CH2O)n 

2. Carbohydrates classified into :- 

 

1. Monosaccharides: colorless crystalline substances, which have 

a sweet taste. It
'
s can be; trios, tetrose, pentose according to the 

number of carbon atoms. 



2. Disaccharides: products of the condensation of two 

monosaccharide with elimination of H2O, general formula 

Cn(H2O)n-1.    

Such as;         Sucrose (glucose +fructose)  

                       Lactose (glucose +galactose) milk sugar.       

Maltose (glucose +glucose) malt sugar. 

3. Polysaccharide: compounds consisting of a large number of 

monosaccharides units condensed together. 

               Such as; starch, glycogen & cellulose. 

 

                   g-g-g-g-g-g-g-g-g-g-g 

               g-g-g-g-g-g-g-g-g-g-g 

                       g-g-g-g-g-g-g-g-g-g-g 

 

Disaccharides &polysaccharide have a structure units (glucose) 

linked together by 1, 4 glycosidic bond 

 

 

                    

O

CH2OH

OH

OH

OH

O

O

CH2OH

OH

OH

OH

 
                                  1, 4 glycosidic bond  

 

 

3. Carbohydrate metabolism 

 
 Glycolysis:-the degradation of glucose to pyruvate or lactate 

with the production of ATP. it is anaerobic oxidation . 

      Glucose                        fructose -6-P                    2pyruvic acid   

        

 Krebs cycle:-the final oxidation of food to CO2 &H2O occurs 

in the Krebs cycle, also called citric acid cycle or tricarboxylic 

acid cycle (TCA). 



 That reactions including converts pyruvic acid to                         

CO2 + H2O + ATP (Aerobic oxidation). 

 

 

   

 2 pyruvic acid 

                                                    (6-carbon atom) 

Acetyl Co A                                                                                       CO2           

(2-C atoms) 

 
 

Oxaloacetic acid                                            α-ketoglutaric acid 

       (4-carbon atom)                                                      (5-carbon atoms) 

 

 

 

                                                       Succinic acid  

                                                    (4-carbon atom)                              CO2 

 

 

                         TCA cycle 

 

 

Glucose 

 
 Is the form in which carbohydrates is transported in the body, 

stored     in the liver and muscles as glycogen. 

   Glucose is a reducing sugar. 

 Oxidizing to Co2&H2O+ATP. 

 Normal values in blood are 80-100 mg/100 ml. 

 Clinical significant :- Diabetic mellitus (hyperglycemia) 

 

 



  In anaerobic oxidation 

 

    Glucose              G-6-P                    fructose-6-phosphate   

           ATP                                  ADP 

                                                                                    Pyruvic acid 

 FBS: fasting blood sugar.                                                    

 RBS:  random blood sugar.                               

  

             

Test : NO:1 

What we mean by 1,4 glycosidic bond ? 

Note 

You can check your answer at the end of this modular unit 

 

 

 

5. Estimation glucose 

 
           Glucose belongs to the carbohydrate that considered the 

major food supply and energy source. 

 1 mg of carbohydrate supplies 4 calories  

  Total body need = 1480 /2 cal =370 x4 

-The exceeds is readily converted to fat and stored as adipose tissue 

and    chiefly as liver and muscle as glycogen. 

 

CHO

O

OH

CH2O

OH
OH

O

CH2

OH

OH

OH

OH

 
 

Glucose is analdehyde derivative & called an (aldose) 

 



6. Regulation of blood glucose levels:- 

 
1. Insulin is important for regulating the amount of sugar 

(glucose) in the blood insulin secretion is stimulated by a high 

concentration of blood sugar. 

2. Growth hormone ↑  glucose 

3. Hydrocortisone  ↑   glucose 

4. Thyroxin ↑  glucose 

 

 Clinical significance 

 

    Diabetes mellitus  

        The accumulation of sugar leads to its appearance in the blood, 

then in the urine. 

 

 Normal values             65 – 100 mg /100ml 

 

Principle of the method  

 
-power of glucose to reduce CuSO4 in alkaline solution 
                                     

  CuSO4    +   glucose                            Cu2O ↓ 

                                                             Red ppt. 

  Cu2O + phosphomolybdic acid                          phosphomolybdous   

acid 

                     Colorless                                                 blue color complex 

 

Procedure  

 
1. Precipitation of protein  

           Take      3.7 ml of isotonic sol.     

                         0.1 ml serum      

                         0.2 ml sodium tungstate. 

Shake well &centrifuge for 10 min. 

2. Take 

               1 ml of supernatant    

               1 ml of equal volume mix of solution A &B 

           -stopper the tube with cotton and place it in a boiling water 

bath for 10 min. then cool immediately. 



3. add        3 ml of phosphomolybdic acid sol. /mix   

                        Let stand for 10 min. to develop the blue color  

                        5 ml H2O 

 

              Then read at 640 nm. 

 

 

 

 

Calculation  
 

        Glucose con.=   
𝑻𝒆𝒔𝒕

𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒆𝒅
  x80 =           mg/100m 

 
 
 
 

Test : NO:2 

What is the principle method of estimation glucose? 

Note 

You can check your answer at the end of this modular unit 

 

 
 
 

 

     Note:- 

If you are finished the three modular unit. 

Please check your knowledge by: 

Performing the post-test. 
 

 

 

 



Post-test  

 

 Put a circle in front of right sentence:- 

 

1. Carbohydrates are  

    a-carboxylic acid                           b-aldehyde or ketone                    

c-phenol                                         d-aster  

 

2.  Polysaccharide consisting of large number of  

         a-disaccharide                             b-monosaccharide                          

c-glucolipid                                  d-pyruvic acid 

    

3.  1, 4 glycosidic bond linked  

          a-glucose                                     b-sucrose                                         

c-maltose                                     d-starch 

 

4. Glucose degradation to 

         a-pyruvate                                  b-lactate                                          

c- pyruvate &ATP                     d-2ATP 

 

5. In Krebs cycle pyruvic acid converts to  

        a-CO2+ATP                               b-CO2+H2O                                     

c-CO2+H2O+ATP                     d-H2O+ATP 

 

6. Carbohydrates stored in body as a 

        a-starch                                      b-glucose                                                 

c-glycogen                                   d-fructose 

 

7. Glucose level in body affecting by  

        a-growth hormones                   b-thyroxin                                             

c-cortisol                                      d-TSH 

 

8. Clinical significance of accumulation sugar in blood  

        a-diabetes mellitus                    b-hepatitis                                         

c-nephritic                                  d-carcinoma 

 

9. Precipitating agent in glucose estimation is 

       a-sodium tungstate                    b-phosphomolybdic acid                  

c-solution A&B                          d-isotonic solution 

 

 



10- Normal values of glucose in body  

       a-80-100 mg\100ml                      b-80-100 mmol\L                             

c-130-180 mg\100ml                    d-130-180 mmol\L 

 

 

 

You can check your answer at the end of this 

modular unit 

 

 

----------------------------------------------------------------------------- 

Answers of the Tests: 
----------------------------------------------------------------------------- 

 

 Answer of Test No -1: 

 
1, 4 glycosidic bond produce when condensation 2 glucose molecules. 

 

                    

O

CH2OH

OH

OH

OH

O

O

CH2OH

OH

OH

OH

 
                                  1, 4 glycosidic bond  

 

 

Answer of Test No-2:  

 
Principle of the method  
 
-power of glucose to reduce CuSO4 in alkaline solution 
                                     

  CuSO4    +   glucose                            Cu2O ↓ 

                                                             Red ppt. 

  Cu2O + phosphomolybdic acid                          phosphomolybdous   

acid 

                     Colorless                                                 blue color complex 

 



 

Key of Answers 

For the three modular unit Of 

Learning Package 
 

Post-Test Pre-Test 
Answer NO. Question Answer NO. Question 

b 1 d 1 

b 2 b 2 

a 3 a 3 

c 4 d 4 

c 5 c 5 

c 6 a 6 

a 7 a 7 

a 8 b 8 

a 9 a 9 

a 10 c 10 
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Unit Four 

 

       The Lipids  

 
 

 

 

 
 



 

A: Over view 
         

1- Target population: 

           This learning package had been designed to the first 

class students in the Community Health Dept. of the 

Institute of Medical Technology –Baghdad. 
 

 2- Rationale: 

          This (Unit) will aid those who want to learn the basic 

clinical biochemistry concepts that apply to the health field. 

It is also intended for students who have little or no science 

background.  

 

          There is a need for a “simplified “clinical biochemistry 

unit that presents the major concepts clearly for people entering 

the health occupations. 

          The student will discover, the concise nature of this unit 

has made each sentence significant. Thus, the reader will be 

intellectually challenged to learn each new concept as it is 

presented.  

 

 

 3-Central ideas: 

             

                    3-1: General view of lipids. 

 

                    3-2: classification of lipids. 

 

                    3-3: properties of lipids.  

 

                    3-4: cholesterol estimation. 

  

                    

 

 

 



 

4- Instructions:  
                    

          4-1: Study the over view carefully. 

          4-2: Learn briefly the modular unit of this       

package.                

          4-3: Perform the pre-test of this unit: 

 

 If you get   (9) degree, or more. You will not 

need to learn this modular unit. In this case 

you must contact with your teacher to 

inform him about   your results.       

                                      

 But when you get less than (9) degree in this 

test, you will need to continue learning this 

modular unit.                             

  

          4-4: After you studying this modular unit.  

                  The post-test you must do it. 

 

 If you get (9) degree or more, you must go to 

learn the second modular unit.  

 

 In case you get less than ( 9 ) degree, you 

                                Must return to the same unit in order to       

learn and understand the steps which you 

need.        

 

 After you complete the studying, perform 

                                 The post-test examination for checking. 

 

 

  

 

 

  

 



  

B: Performance Objectives:  
 

             After studying this modular unit, you should be 

able to: 

 

1. Define lipids. 

2. Classified lipid. 

3. Enumerate types of lipoprotein.  

                      4. Define saponification & rancidity. 

5. Calculate cholesterol concentrations in 

blood. 

 

 

Pre-test: 

 
 Put a circle in front of right sentence:- 

 

1. Lipids in nature are  

                a-ester                                       b-ether                                         

c-fatty acid                               d-glycerol 

 

2. Lipids are transported in blood stream by special carriers  

               a-lipoprotein                            b-glucolipid                                        

c-phospholipids                       d-amino lipid 

 

3. Derived lipids such as 

                a-fats                                        b-wax                                          

c-sterols                                    d-glycerol 

 

4. Cholesterol is presence in 

                a-stomach                                b-bile acid                                      

c-pancreas                               d-intestine  

 

5. Normal values of cholesterol in blood 

               a-140-280 mg/100ml                b-140-280 gm/L                                

c-98-140 mg/100ml                  d-98-140 gm/L  



6. Clinical significance of cholesterol  

              a-heart disease                          b-carcinoma                                     

c-atherosclerosis                        d-vomiting 

 

7. Cholesterol synthesis in body from 

             a-protein                                    b-carboxylic acid                                 

c-amino acid                             d-bile acid 

8. Plasma lipid not containing  

             a-fatty acid                                b-cholesterol                                       

c-triglycerides                           d-glucolipid 

 

9. Esterifies cholesterol present in blood in form the total 

             a-1/3                                         b-2/3                                                    

c-1/4                                         d-2/4 

 

10. Hydrolysis of simple lipid by 

          a-acid &enzyme                         b-alkali &enzyme                                      

c-only enzyme                              d-boiling 

 

 

 

C: The Modular unit of this Package: 

 
1. Lipid  
               Are naturally occurring compounds that are esters of long 

chain fatty acids. 
 

2. Properties 

 
 Lipid insoluble in H2O but soluble in fat solvent                             

(ether, chloroform). 

 Lipids are transported in the bloodstream in the form of 

multimolecular complexes called lipoproteins. 

 

                            Lipoprotein 

                                                                                   HDL 

 

 

                      Chylomicrons     VLDL        LDL   



 Triacylglycerols synthesized in liver (VLDL) 

 General formula of  (neutral fats) :-  

 

 

 

 

 

 

 

 

 

 Saponification: fats and oils heated with alkali, free fatty acids 

and glycerol are liberated these process is known as 

Saponification. 

                  Fat + NaOH         
boiling

         glycerol + R    COONa 

                                                                                               Soap 

 Rancidity: oxidation process occurs to all natural fats exposed 

to air, light & moisture. 

 Hydrolysis of simple lipid by acid or enzyme (lipase) to 

produce fatty acid & glycerol. 

 Glycerides consist of   

a- Fatty acid with long chain (>10 C) absorbed in intestine.     

 b- Fatty acid with short chain (<10 C) absorbed directly in 

blood. 

 Free fatty acids (FFA) are presence in plasma linked with 

albumin & increase in diabetic disease and fatness. 

 

 

4. Lipid can be classified into 
 
 Simple lipid     

a-fats                  b-waxes 

 

 Compound lipids  

a-phospholipids         b-glucolipid         c-amino lipids   

 

 Derived lipids     

a-fatty acids           b-sterols (cholesterol). 

 

R2CO O CH

CH2 O COR1

CH2 O COR3



5. Cholesterol 

 Is a vital component of cell membrane & it is precursor of bile 

acids. 

 Cholesterol is a white crystalline substance. 

 Chol. And other fats cannot dissolved in blood ,they have to be 

transported to &from the cells by special carriers called 

(lipoprotein) such as :- 

             a- Low density lipoprotein.     b- High density lipoprotein. 

 The body makes all the cholesterol it needs. 

 Cholesterol present in many dietary food such as (egg yolk, 

meat, dairy products). 

 Cholesterol cannot be hydrolyzed by NaOH (unsaponifiable). 

 Normal value is     140-280  mg/1oo ml 

 Clinical significant: atherosclerosis. 

 

 Factors affecting chol. Level in blood :-  

             a- Endocrine diseases. (Increase chol.)    

        b- Several hormones (thyroxin, female sex hormones)      

        c- Liver diseases.   

        d- Kidney diseases. 

 

 

 

 

 

Test : NO:1 

Classify (by scheme) lipoprotein? 

Note 

You can check your answer at the end of this modular unit 

 

 

 

 

 

 

 



6. Cholesterol estimation 

 
           Cholesterol is a derived lipid and present in brain, blood, bile 

and nerve tissues. 

 
-Cholesterol is present in blood in two forms  
     a- Free chol.            1/3 of the total 

     b- Esterified chol.    2/3 of the total 

 

Biosynthesis of cholesterol    (in the body) 
 

1- Food intake (egg yolk ,meat ,milk) 

2- Body tissue synthesis from amino acid, carbohydrate and fatty 

acid. 

 

7. Plasma lipids 
 

1. Fatty acids F.A straight chain compound(saturated or unsaturated) 

          R-C-C-COOH 

 

     2. Triglycerides consists of (glycerol + esterified + three F.A) 

     3. Phospholipids containing    phosphate & N-base 

     4. Cholesterol (steroid structure) 

 

Clinical significance 

 Hypercholesterolemia  

       Atherosclerosis, bile ducts obstruction, nephritis, diabetes 

 Hypocholesterolemia     

      Sever hepatitis, hyperthyroidism 

 
Normal values         140 -280   mg/100ml 
 
 
                    25                 40-50 year 

          Meal 

 

        Female 

 



 

Principle of the method 
 

   Cholesterol react with strong concentration acids the products are 

colored substances, acetic acid & acetic anhydride are used as solvent 

and dehydrating reagents &H2SO4 is used as a dehydrating & the 

color complex. 

 

                                H2SO4 

 Cholesterol      +    acetic acid                              cholesterolen 

                              Acetic anhydride 

                              (Coloring agent)                   green complex 
 
 
Procedure   
  
 - In test tube add 

                            0.1 ml         serum  

                            5   ml          color reagent /mix well 

 

                            Wait for 10 min. then 

 

                           Read the (green color) at 600 nm 

 

 

 

8. Calculation 
 

Cholesterol con.  =     
𝑻

𝑺
  x 250 =        mg/100m 

 
 

 

Test : NO:2 

What is the principle method of estimation cholesterol? 

Note 

You can check your answer at the end of this modular unit 

 



   Note:- 

If you are finished the four modular unit. 

  Please check your knowledge by: 

Performing the post-test. 
 

 

 

Post-test  

 

 Put a circle in front of right sentence:- 

 1. Lipids consist of  

        a-glycerol &fatty acid                   b-just fatty acid                                   

c-sterols                                          d-just glycerol 

2. Lipid insoluble in 

         a-ether                                            b-H2O                                                     

c-chloroform                                 d-alkaline 

3. When heated fats with alkali these process is known as 

         a-hydrolysis                                  b-rancidity                                                

c-saponification                            d-glycolysis 

4. Rancidity is a 

         a-oxidation process                     b-reduction process                                     

c-hydrolytic process                    d-enzymatic process 

5. FFA is presence in plasma linked with 

         a-globulin                                    b-albumine                                          

c-Lipoprotein                              d-glycoprotein 

6. Cholesterol is a 

        a-simple lipid                              b-compound lipid                                     

c-derived lipid                            d-glyceride 

 

 



7. Body makes all cholesterol form 

        a-carbohydrate                          b-carboxylic acid                                           

c-bile acid                                   d-protein 

8. Hypocholesterolemia result form  

         a-nephritis                                   b-diabetes                                                               

c-atherosclerosis                          d-sever hepatitis 

9. Plasma lipid not containing  

         a-fatty acid                                  b-phospholipids                                           

c-cholesterol                                 d-amino lipids 

 

 

You can check your answer at the end of this 

modular unit 

 

 

----------------------------------------------------------------------------- 

Answers of the Tests: 
----------------------------------------------------------------------------- 

 Answer of Test No -1: 

                              Lipoprotein 

                                                                                   HDL 

     

 

                      Chylomicrons     VLDL        LDL   

 

 

Answer of Test No-2:  
 
Chol. React with strong concentration acids the products are colored 

substances, acetic acid & acetic anhydride are used as solvent and 

dehydrating reagents &H2SO4 is used as a dehydrating & the color 

complex. 

                                H2SO4 

 Cholesterol      +    acetic acid                             cholesterolen 

                              Acetic anhydride                 green complex 
                              (Coloring agent)                  



 

Key of Answers 

For the four modular unit Of 

Learning Package 
 

Post-Test Pre-Test 
Answer NO. Question Answer NO. Question 

a 1 a 1 

b 2 a 2 

c 3 c 3 

a 4 b 4 

b 5 a 5 

c 6 c 6 

a 7 c 7 

d 8 d 8 

d 9 b 9 

  a 10 
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   Unit Five  
 

             Proteins  

 



A: Over view 
         

1- Target population: 

           This learning package had been designed to the first 

class students in the Community Health Dept. of the 

Institute of Medical Technology –Baghdad. 
 

 2- Rationale: 

          This (Unit) will aid those who want to learn the basic 

clinical biochemistry concepts that apply to the health field. 

It is also intended for students who have little or no science 

background.  

 

          There is a need for a “simplified “clinical biochemistry 

unit that presents the major concepts clearly for people entering 

the health occupations. 

          The student will discover, the concise nature of this unit 

has made each sentence significant. Thus, the reader will be 

intellectually challenged to learn each new concept as it is 

presented.  

 

 

 3-Central ideas: 

             

                    3-1: General view of protein. 

 

                    3-2:  Types of protein. 

 

                    3-3: Peptide bond.  

 

                    3-4: Properties of protein. 

 

                    3-5: Estimation total protein and albumin. 

  

                    

 

 



 

4- Instructions:  
                    

          4-1: Study the over view carefully. 

          4-2: Learn briefly the modular unit of this package.     

           

          4-3: Perform the pre-test of this unit: 

 

 If you get   (9) degree, or more. You will not 

need to learn this modular unit. In this case 

you must contact with your teacher to 

inform him about   your results.       

                                      

 But when you get less than (9) degree in 

this test, you will need to continue learning 

this modular unit.                             

  

          4-4: After you studying this modular unit.  

                  The post-test you must do it. 

 

 If you get (9) degree or more, you must go 

to learn the second modular unit.  

 

 In case you get less than ( 9 ) degree, you 

                                Must return to the same unit in order to       

learn and understand the steps which you 

need.        

 

 After you complete the studying, perform 

                                 The post-test examination for checking. 

 

 

  

 

 

 

 



B: Performance Objectives:  
 

             After studying this modular unit, you should be 

able to: 

 

1. Define protein. 

2. Classified protein. 

3. Explain peptide bond. 

4. Define denturation. 

5. Estimation albumin, globulin & total protein.  
 

 

 

 

Pre-test: 

 
 Put a circle in front of right sentence:- 

 

1. Protein are polymers of  

         a-carboxylic acid                       b-α-amino acid                          

c-β-amino acid                            d-di carboxylic acid 

 

2. Conjugated protein such as 

              a-albumine                                 b-globulin                                     

c-glycoprotein                           d-metaprotein 

 

3. Protein sensitive to  

               a-PH                                         b-ionic concentration                         

c-heat                                        d-solvent 

 

4. Denturation is a change in 

           a-composition of protein            b-concentration of protein                      

c-charge of protein                      d-solubility of protein 

 

 

5- Building unit of protein is 

          a-carboxylic acid                           b-aldehyde                                   

c-amino acid                                  d-ketone 

 



 

6. Protein absorbed in  

          a-stomach                                      b-intestine                                            

c-peccaries                                    d-liver 

 

7. Total protein consist of  

          a-albumin                                   b-globulin                                                

c-immune globulin                    d-albumin &globulin 

 

8. To estimation protein should use 

           a-serum                                      b-fibrinogen                                    

c-plasma                                      d-platelet 

 

9-Coloring reagent in protein test 

          a-Biuret reagent                          b-sodium sulphite                           

c-ether                                          d-distil water 

 

10. When compound react with Cu
+2

 in alkaline solution &formed 

a purple complex, that‟s mean it‟s a 

         a-lipid                                           b-carbohydrate                                   

c-protein                                       d-electrolytes  

 

 
 

C: The Modular unit of this Package: 

 
1. Protein 

 

     Protein are a polymers of α-amino acids occurring in both soluble 

&in soluble state in the body, proteins are organic compounds 

containing C, H, O, N&P. 

H2N C C OH

OH

R  

2. Proteins classified in to:- 

1. Simple protein; composed only of amino acids &contain 

                            Such as Albumin, Globulin. 



        Simple protein 

 

 

   

 

 

                 Albumin                                                              Globulin 

 

 

 

                                                        α1       α2          β           γ 

 

 
 

 

                                                              IgA        Igg        IgD       IgE      IgM  

    

  

2. Conjugated protein ;    such as phosphoprotein, glycoprotein 

3. Derived protein; such as metaprotein, goagulated. 

3. Peptide bond 

 
      Building units of protein is amino acids, linked together by 

peptide    bond. 

The peptide bond is formed between the α-carboxyl group of one 

amino acid and the α-amino group of a second amino acid. 

 

    

R1 C C

NH2

H

OH

O

               +                    

N C

H

R2

C

OH

H

OH

 

 

                           

R1 C

NH2

H

C

O

N C

H R2

H

C

O

OH

  
Dipeptid bond 



 

4. Properties of protein  

 

1. Sensitive to heat (denturation:-a change in composition of 

protein so that physical, chemical &biological properties to be 

changed). 

2. The solubility of protein depended on :- 

 a- ionic concentration.       b-PH.        c-temperature.                               

d-charge of the solvent. 

 

3. 90    97% of digested protein absorbed by the cells of the 

intestine. 

4. Normal values : 

                        Albumin = 4.0 – 5.5 gm / 100ml 

                                   Globulin = 2.2 – 2.7 gm / 100ml 

                                   Total protein = 6.2 -8.2 gm / 100ml 

 

5. Clinical sig :  

              Hyperproteinamia: Dehydration, multiple myeloma  

 Hypoproteinamia:  Nephritic syndrome, severe burns                                                                                

bleeding &chronic Liver diseases.  

                                                                                                      

6. Ingested in stomach & small intestine. 

 

             

Test : NO:1 

What we mean by peptide bond? 

Note 

You can check your answer at the end of this modular unit 

 

 

 

 



 
5. Estimation Total protein and Albumin 

 
Proteins: - are polymers or macro molecules the building units or 

(monomers) are the alpha amino acids. 

                                                             

Peptide bond: - is combine an amino group and a carboxyl group of 

two amino acids. (CONH)  
 

         

N C C OH

OH

RH2N

C C OH

OH

R1 H

H
-H2O

N C C OH

OH

RH2N

C C

OH

R1

H

+

Dipeptide
a.a1 a.a2

 

 

Principle of the method   (Biuret test)  

 

          Compounds counting two or more peptide bonds react with Cu 

(π) ions in alkaline solution to form a purple (pink to violet) color. 

 

                 COO
-
 

    P                            + Cu
+2                                            

Cu proteinate 

                      NH3
+    

                                          violet color 

                                                                        Complex soluble 

 

Procedure (Biuret method) 

 

   Albumin  

 
1) In centrifuge tube add 

          0.5 ml plasma 

          5.5 ml 28% sodium sulphite & mix well then add 

          1    ml of ether & mix 20 times for 10 min. then centrifuge for 

10 min. 

2) From supernatant with draw     2  ml 

                                                      5 ml Biuret reagent (B.R) mix                                                                  

3) ∆ 10 min. in water bath at 37℃   until the purple complex appear. 



Total protein 

 
  1. In test tube add  

             0.2  ml  plasma 

             1.8 ml  D.W      &  mix  

5   ml  Biuret reagent   mix 

 2.  Then   ∆ 10 min. in water bath at 37℃. 

 Both tube read at 540 nm. 

 

Calculation 

Plasma total protein =  
𝑻
𝑺
x5    = A gm/100ml 

Plasma albumin =   
𝑻
𝑺
𝒙𝟔       =   B   gm/100ml 

Plasma globulin = A –B          = C     gm /100 ml 

 

 

 

 

 

Test : NO:2 

What is the principle method of estimation total protein? 

Note 

You can check your answer at the end of this modular unit 

 

 
 

     Note:- 

If you are finished the five modular unit. 

Please check your knowledge by: 

Performing the post-test. 
 

 

 

 



Post-test  

 

 Put a circle in front of right sentence:- 

 

1. Building unite of protein 

                a-carboxylic acid                         b-amino acid                                

c-glucose                                       d-ester 

 

2. In protein molecule building unit conjugated by 

      a-ionic bond                                  b-peptide bond                                     

c-glycosidic bond                          d-H-bond 

 

3. derived protein such as 

      a-albumine                                     b-globulin                            

     c-glycoprotein                                d-metaprotein  

 

4. Dipeptid bond have a formula 

      a-CON                                          b-CONH                                      

c-CNH2                                        d-CN2H 

 

      5. Change in composition of protein called 

      a-rancidity                                   b-condensation                                    

c-denturation                              d-glycolysis 

 

      6. The solubility of protein not depended on  

      a-PH                                             b-temperature                                       

c-ionic concentration                  d-molecular weight 

 

7. Normal values of albumin 

       a-4-5.5 gm/100ml                        b-2.2-2.7 gm/100ml                                  

c-4-5.5 mg/100ml                         d-2.2-2.7 mg/100ml 

 

8. Hyperproteinamia result from 

      a-nephritic                                    b-dehydration                                     

c-liver diseases                             d-heart diseases  

 

9. After centrifuge the supernatant containing  

      a-globulin                                      b-albumin                                    

c-total protein                               d-fibrinogen 

 

 



 

You can check your answer at the end of this modular 

unit 

 

 

----------------------------------------------------------------------------- 

Answers of the Tests: 
----------------------------------------------------------------------------- 

 Answer of Test No -1: 

 
      Building units of protein is amino acids, linked together by 

peptide    bond. 

The peptide bond is formed between the α-carboxyl group of one 

amino acid and the α-amino group of a second amino acid. 

 

    

R1 C C

NH2

H

OH

O

               +                    

N C

H

R2

C

OH

H

OH

 

 

              

              

R1 C

NH2

H

C

O

N C

H R2

H

C

O

OH

  
Dipeptid bond 

 

Answer of Test No-2: 
Principle of the method  

 

Compounds counting two or more peptide bonds react with Cu (π) 

ions in alkaline solution to form a purple (pink to violet) color. 

 

                 COO
-
 

    P                            + Cu
+2                                            

Cu proteinate 

                      NH3
+    

                                          violet color 

                                                                        Complex soluble 

 



Key of Answers 

For the five modular unit Of 

Learning Package 
 

Post-Test Pre-Test 
Answer NO. Question Answer NO. Question 

b 1 b 1 

b 2 c 2 

d 3 c 3 

b 4 a 4 

c 5 c 5 

d 6 b 6 

a 7 d 7 

b 8 c 8 

b 9 a 9 

  c 10 
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    Unit Six  
  

             Enzymes    



A: Over view 
         

1- Target population: 

           This learning package had been designed to the first 

class students in the Community Health Dept. of the 

Institute of Medical Technology –Baghdad. 
 

 2- Rationale: 

          This (Unit) will aid those who want to learn the basic 

clinical biochemistry concepts that apply to the health field. 

It is also intended for students who have little or no science 

background.  

 

          There is a need for a “simplified “clinical biochemistry 

unit that presents the major concepts clearly for people entering 

the health occupations. 

          The student will discover, the concise nature of this unit 

has made each sentence significant. Thus, the reader will be 

intellectually challenged to learn each new concept as it is 

presented.  

 

 

 3-Central ideas: 

             

                    3-1: General view of enzyme. 

 

                    3-2: Factores affecting on enzyme activity. 

 

                    3-3: Specifity of enzymes.  

 

                    3-4: Types of enzymes. 

 

                    3-5: Estimation GOT &ALP enzymes. 

  

                    

 

 



4- Instructions:  
                    

          4-1: Study the over view carefully. 

          4-2: Learn briefly the modular unit of this package.     

           

          4-3: Perform the pre-test of this unit: 

 

 If you get   (9) degree, or more. You will not 

need to learn this modular unit. In this case 

you must contact with your teacher to 

inform him about   your results.       

                                      

 But when you get less than (9) degree in this 

test, you will need to continue learning this 

modular unit.                             

  

          4-4: After you studying this modular unit.  

                  The post-test you must do it. 

 

 If you get (9) degree or more, you must go to 

learn the second modular unit.  

 

 In case you get less than ( 9 ) degree, you 

                                Must return to the same unit in order to       

learn and understand the steps which you 

need.        

 

 After you complete the studying, perform 

                                 The post-test examination for checking. 

 

 

  

 

 

 

 

 



B: Performance Objectives:  
 

             After studying this modular unit, you should be 

able to: 

 

1. Define enzyme. 

2. Enumerate factores affecting on enzyme 

activity. 

3. Explain properties of amylase, ALP, ACP, 

GOT &GPT. 

4. Define transaminase  

                  5. Estimation ALP&GOT concentration.  
 

 

 

Pre-test: 

 
 Put a circle in front of right sentence:- 

 

1. Enzymes are  

      a. Carbohydrate                       b. lipid                                             

c. amino acid                            d. protein  

 

     2. Inhibited enzyme such as 

                 a.Mg+2                                      b.Ca+2                                               

c. Hg                                           d. Zn 

 

     3. Substrate which amylase acts on is 

                 a. starch                                     b. lipid                                           

c. phenyl phosphate                  d. fructose 

 

     4. ALP synthesis in  

               a. urine                                        b. lymph                                         

c. bone cell                                   d. RBCs  

 

     5. Normal values of ACP is 

               a.1-3 KAU/100ml                        b.1-3 mg/100ml                              

c.3.5-13 KAU/100ml                   d. 3.5-13 mg/100ml 



 

    6. Transaminase transfer a group 

              a. keto acid                                      b. amino acid                                    

c. carboxylic acid                           d. hydroxyl  

  

    7. Clinical significance of GPT is 

             a. heart disease                               b. liver disease                             

c. bone disease                                 d. pancreatitis 

 

    8. Factore not affecting on enzyme activity  

             a.PH                                                b. enzyme concentration                    

c. temperature                                d. type of bond 

 

    9. ALP active on compound containing  

             a. keto acid                                    b. amino acid                                    

c. 1-4 peptide bond                       d. acyl  group  

 

   10. Low concentration of GOT in 

            a. liver                                            b. heart                                                  

c. bone                                           d. blood   

 

 

 

 

 

C: The Modular unit of this Package: 
 

 

1. Enzymes 

 
         Enzymes are proteins; they are high molecular weight compounds  

Principal of chains of amino acids linked together by peptide bonds 

 

 The substance upon which an enzyme acts is called (substrate) 

 Enzyme are named by adding the (-ase) to the name of the substrate. 

 Activated by some substance  Mg ,Ca, Zn 

 Inhibited by some substance  (inhibiting agents) such as salt of 

Hg , Ag , Au 

 

 



 

2. Specificity of Enzymes 
 

          The specificity is an important of enzyme action, the specificity may 

be of various types:- 

 

1. Absolute specificity  

   Ex.     Ureas affected on urea only. 

2. Relative specificity  

   Ex.   Esterase affected on many type of esters (lipid, phosphate) 

 

 
 

3. Factors Affecting Enzyme Activity 

 
1. Enzyme concentration  

   Rate of enzyme reaction α concentration of enzyme 

2. Substrate concentration  

   Increase till a maximum is reached then the rate constant. 

3. Temperature effects   consist of three stapes  

   a- Increase activity 

   b- Decrease activity 

   c- Stopping enzyme reaction 

4. Effects of PH     

   Every enzyme has optimum ph 

 

4. Types of enzymes  
 

            4.1 Amylase 
 

a. Secreted by salivary glands & pancreas. 

b. Substrate starch ,glycogen 

c. Hydrolysis α1-4 link of starch. 

d. Present in urine, plasma, lymph. 

e. PH=7 , C=37℃ 

f. Normal value in serum   40 -160  somogyi unit/ 100 ml 

g. Clinical significance     mumps & pancreatitis. 

 
 



 

4.2  ALP   and   ACP 
 

ALP  

 

 ALP =  ALkaline Phosphatase 

 Found in bone ,kidney ,liver 

 Substrate phenyl phosphate. 

 Acts on phosphoric esters. 

 PH =  9-10 C=37℃ 

 Normal value      3.5 -13 KAU/100ml  (King-Armstrong unit) 

 Clinical significance     bone disease (rickets) 

hyperparathyroidism 

 
ACP 

 

 ACP =  ACid  Phosphatase  

  found in prostatic gland , RBCs 

 PH= 5.5 -4.5  

 N.V        1 -3.5 KAU /100 ml 

 Clinical significance      prostatic carcinoma 

 

4.3  Transaminase 

 
         Catalyze the transfer of amino group from an amino acid to 

keto acid are formed. 

 

(GOT&GPT) 
 

GOT =   Glutamic Oxalo acetic Transaminase 

 

 Glutamic acid + oxalo acetic acid  

GOT

 α-keto glutaric acid + aspartic acid 

 

 

 Found in heart ,liver &skeletal muscles 

 Normal values     2-20  I.U/ L 

 Clinical  significance    myocardial infarction 



 

GPT 

 

GPT =   Glutamic Pyruvic Transaminase 

 

   Glutamic acid   + pyruvic acid  

GOT

  alanine + α-ketoglutaric acid 

 

 

 Normal values    2- 15 I.U/L 

 Clinical sig.    Liver disease. 

 

 

            GOT               >                               GPT 

     

   Heart                                                   liver   

 
 
 
 

             

Test : NO:1 

Explain factores affecting on enzyme activity? 

Note 

You can check your answer at the end of this modular unit 

 

 

 

5. Estimation GOT concentration  

 
 

Transaminase:-an enzyme that catalyses the transfer of an amino 

group from an amino acid to an aketo acid in the process of 
transamination. 
 
 



 
 

 
 
 

 Normal values           GOT = 2 – 20 I.U/L 

 
 
 

I.U 

          Is the amount of enzyme that catalyses the conversion of 1 

micromole of substrate per minute under condition. 

 

 
 

Sources and synthesis 
 

 
 
         low con.in blood                                      high con. in 

liver 

 

High con. in cardiac                    

                                                                 

                  muscle                                                                  kidney ,heart 

         Liver, kidney 

 

                               Plasma             bile              Serebros Pinal  

                                                                              Fluid (CSF) 

                               

 
 

 

COOH

(CH2)2

COOH COOH

CH2

COOH

C O C NH2H

 -keto glutaric

      acid
aspatic acid

GOT-GPT  

 

 

       

COOH

(CH2)2

C NH2H

COOH COOH

CH2

Glutamic 

    acid

C O

COOH

GOT

oxaloacetic

     acid

COOH

(CH2)2

C NH2H

COOH COOH

CH2

Glutamic 

    acid

C O

COOH

GOT

oxaloacetic

     acid

COOH

(CH2)2

C NH2H

COOH COOH

CH2

Glutamic 

    acid

C O

COOH

GOT

oxaloacetic

     acid



  

Clinical significance 
 

GOT is increase in  

 

a. heart disease (myocardial infarction , cardiac damage) 

b. 2- liver disease (hepatitis , liver cancer, liver cirrhosis ) 

GPT is increased in liver disease (hepatitis) 

 

 In infections hepatitis the GPT level of activity in serum is 

greater than GOT. 

 

GOT properties  
 

a. PH = 7.4  , T=37℃ 

b. Effected by most of anticoagulant. 

c. Stability of GOT is very sensitive to temperate 

 
 . 
 

 

Principle of the method  

Aspartic acid + α-ketoglutaric acid  

GOT

  Oxaloacetic acid +Glutamic 

acid 

                                                                                                                                

                 Alanine + α-ketoglutaric acid   

GPT

     Pyruvic acid 

                                                                                                                                                                                                                                                                                                                                                                                                                   

                                                                                              DNPH 

 

                                                                                             Pyruvate -DNPH 

                                                    Reddish - Brown complex  

                                

Note 

 

 Substrate = aspartic acid ,α-ketoglutaric acid ,Alanine 

 Coloring agent = DNPH(di nitro phenyl hydrazine) 

 Stopping the reaction by NaOH 

 



 
Procedure (GOT) 
 

i. In test tube add 

                               0.5 ml substrate &incubate for 3 min. 
                               0.1 ml serum / mix / incubate for 10 min. 

ii. Immediately add 

                             0.5 ml DNPH   mix well 
              Let tube to stand for 10 min. then   add 
                            5 ml of NaOH    mix well 

iii. Let tube stand 5 min. after that read color at 510 nm. 

 

 

 
Calculation 
 

    GOT con. =   
𝑇

𝑆 
 x133 =             µmole/min/L 

 
 
 

Test : NO:2 

What is the principle method of estimation of GOT? 

Note 

You can check your answer at the end of this modular unit 

 

 

Note:- 

If you are finished the six modular unit. 

Please check your knowledge by: 

Performing the post-test. 
 

 



Post-test  

 Put a circle in front of right sentence:- 

 

1. Enzymes named by adding (-ase) to the 

          a-activating agent                         b-inhibiting agent                            

c-catalyst                                       d-substance 

 

2. Enzymes are a 

           a-lipid                                            b-carbohydrate                                                                             

c-protein                                        d-glycerol 

 

3. Specificity of enzyme is an important of enzyme 

          a-concentration                             b-action                                                   

c-activity                                        d-reaction 

 

4. Amylase secreted by 

          a-salivary gland                            b-liver                                                       

c-stomach                                      d-intestine 

 

5. Clinical significance of ALP is 

          a-mumps                                        b-rickets                                                         

c-prostatic carcinoma                  d-pancreatitis 

 

6. GOT concentration greater than GPT in 

          a- liver                                            b-heart                                                                   

c-bone                                            d-kidney 

 

7. GPT acts on substrate  

          a-phenyl phosphate                      b-glycogen                                                               

c-alanine                                       d-protein 

 

8. Inhibited activity of ALP by 

          a-Mg
+2

                                          b-Ca
+2                                                                   

                                 
  

c-Zn
+2

                                           d-PO4
-2

 

9. Coloring agent in GOT estimation is 

          a-NaOH                                        b-DNPH                                                              

c-NaCO3                                      d-H2SO4 

 

10. ALP active in PH 

          a-8.6                                              b-9.6                                                                               

c-4.6                                              d-5.6 

 



 

 

You can check your answer at the end of this modular 

unit 

 

 

----------------------------------------------------------------------------- 

Answers of the Tests: 
----------------------------------------------------------------------------- 

 Answer of Test No -1: 

 
      Factors Affecting Enzyme Activity:- 

1. Enzyme concentration  

   Rate of enzyme reaction α concentration of enzyme 

2. Substrate concentration  

   Increase till a maximum is reached then the rate constant. 

3. Temperature effects   consist of three stapes  

   a- Increase activity 

   b- Decrease activity 

   c- Stopping enzyme reaction 

4. Effects of PH     

   Every enzyme has optimum ph 

 

Answer of Test No-2: 

 
Principle of the method  

Aspartic acid + α-ketoglutaric acid  

GOT

  Oxaloacetic acid +Glutamic 

acid 

                                                                                                                                

                 Alanine + α-ketoglutaric acid   

GPT

     Pyruvic acid 

                                                                                                                                                                                                                                                                                                                                                                                                                   

                                                                                              DNPH 

 

                                                                                             Pyruvate -DNPH 

                                                    Reddish - Brown complex  

 
 
 



 

Key of Answers 

For the six modular unit Of 

Learning Package 
 

Post-Test Pre-Test 
Answer NO. Question Answer NO. Question 

d 1 d 1 

c 2 c 2 

b 3 a 3 

a 4 c 4 

b 5 a 5 

b 6 b 6 

c 7 b 7 

d 8 d 8 

b 9 d 9 

b 10                 d 10 
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Unit Seven  
      

 

                    Vitamins  
 

 

 

 

 

 
  



 

A: Over view 
         

1- Target population: 

           This learning package had been designed to the first 

class students in the Community Health Dept. of the Institute 

of Medical Technology –Baghdad. 
 

 2- Rationale: 

          This (Unit) will aid those who want to learn the basic 

clinical biochemistry concepts that apply to the health field. 

It is also intended for students who have little or no science 

background.  

 

          There is a need for a “simplified “clinical 

biochemistry unit that presents the major concepts clearly 

for people entering the health occupations. 

          The student will discover, the concise nature of this 

unit has made each sentence significant. Thus, the reader 

will be intellectually challenged to learn each new concept as 

it is presented.  

 

 

 3-Central ideas: 

             

                    3-1: General view of vitamin. 

 

                    3-2: types of vitamins. 

 

                    3-3: properties of water-soluble vitamins.  

 

                    3-4: properties of fat-soluble vitamins. 

 

                 

  

 

                    



 

4- Instructions:  
                    

          4-1: Study the over view carefully. 

          4-2: Learn briefly the modular unit of this package.     

           

          4-3: Perform the pre-test of this unit: 

 

 If you get   (9) degree, or more. You will not 

need to learn this modular unit. In this case 

you must contact with your teacher to 

inform him about   your results.       

                                      

 But when you get less than (9) degree in this 

test, you will need to continue learning this 

modular unit.                              

  

          4-4: After you studying this modular unit.  

                  The post-test you must do it. 

 

 If you get (9) degree or more, you must go to 

learn the second modular unit.  

 

 In case you get less than ( 9 ) degree, you 

                                Must return to the same unit in order to       

learn and understand the steps which you 

need.        

 

 After you complete the studying, perform 

                                 The post-test examination for checking. 

 

 

  

 

 

 

 



 

B: Performance Objectives:  
 

             After studying this modular unit, you should be 

able to: 

 

1. Define vitamin. 

2. Classification of vitamins 

3. Enumerate clinical significance &daily 

need of each vitamin. 
 

 

 

Pre-test: 

 
 Put a circle in front of right sentence:- 

 

1. Important function of vitamin is cofactors to 

          a-oxidation reaction                  b-reduction reaction                          

c-enzymatic reaction                 d-photo reaction 

 

2. Water-soluble vitamin such as 

           a-vitamin A                               b-vitamin D                                         

c-vitamin E                               d-vitamin B1 

 

3. Fat-soluble vitamin such as 

            a-vit. C                                     b-vit. K                                                                       

c-vit. B6                                    d-folic acid 

 

4. Clinical significance of deficiency of vitamin B1 

            a-cheilosis                                b-beriberi                                              

c-scurvy                                    d-rickets 

 

5. Vitamin C called  

           a-riboflavin                              b-pyridoxine                                                              

c-thiamin                                 d-ascorbic acid 

 

 

 



 

6. Vitamin B1 decomposes when exposed to 

            a-pressure                                 b-heat                                                    

c-visible light                            d-solvent 

 

7. Maintenance levels of blood clotting proteins by 

            a.vit. K                                      b-vit. D                                                   

c-vit. B1                                     d-vit. A 

 

8. Vitamin destroyed by 

           a-pressure                                 b-cooking                                               

c-solvent                                   d-acid 

 

9. Scurvy is a disease result from 

          a-deficiency vit. D                      b-deficiency C                                         

c-increase intake D                     d-increas intake C 

 

10. Natural antioxidant vitamin is 

           a-vit. C                                      b-vit. B1                                                   

c-vit. E                                      d-vit. A 

 

 

    

 

 

               

 C: The Modular unit of this Package: 

 
 

1. Vitamins 

 
       Vitamins are organic molecules that function in a wide variety of 

capacities within the body. The most prominent function is as 

cofactors for enzymatic reactions. 

       The distinguishing of the vitamins is that they generally cannot 

be synthesized by cells and must be supplied in the diet.  

 

 

 

 

 



2. The vitamins are in two types  

 
 

                                       Vitamins 
 
 
                          
                                                                                                                                                                                
Water–soluble Vit.                                                           Fat-soluble Vit. 

   Vit. B1, B2, B6,                                                                 Vit. A, D, E, K     

Folic acid & ascorbic acid  

                                               

                    
 

       2.1 Water - Soluble Vitamins 
 

Vitamin B1 (Thiamin) 

  

 Stable at cooking 

 Lost in boiling process. 

 Found in cereal , egg yolk ,yeast , bread & rice 

 The dietary need from 1.0 - 1.5 mg/day for normal 

adults.  

 Clinical sig.  Beriberi (loss of appetite) 

 

 

Vitamin B2 (Riboflavin) 

 

 the vitamin presence in eggs, milk, meat and cereals 

 The normal daily need1.2 - 1.7 mg/day for normal adults. 

 Riboflavin decomposes when exposed to visible light.  

 Riboflavin deficiencies in newborns treated for 

hyperbilirubinemia by phototherapy.  

 Clinical sig.   Cheilosis, weakness of the legs. 

 

 

 

 

 

 

 



 

    Vitamin B6   (pyridoxine) 

 

 Found in liver, yeast, egg yolk, meat& cereals.  

 The requirement from 1.4 - 2.0 mg/day for a normal 

adult (during pregnancy increases approximately 0.6 

mg/day).  

 Clinical sig. some types of anemia & affecting on the 

nervous system. 

 

Folic Acid  
 

 Sources: - leafy vegetables as well as animal liver. 

 Clinical Significance :-  Folate deficiencies are rare due 

to the presence of folate in food but under condition of 

antibiotic therapy deficiency occur 

 Daily requirements = 300 – 500 micrograms (intestinal 

microorganism several times the amount )  

 

 

Vitamin C (Ascorbic Acid)  
 

 Sources ;-  fresh green vegetables , citrus fruits 

 Effected by temperature. 

 Deficiency in vitamin C leads to the disease scurvy 

.(Scurvy is characterized by easily bruised skin, muscle 

fatigue, soft swollen gums, decreased wound healing 

and hemorrhaging) 

 Daily need  30 mg -70 mg (more that in pregnancy) 

 

Test : NO:1 

Classify by scheme types of vitamin? 

Note 

You can check your answer at the end of this modular 

unit 

 
 

 



   2.2 Fat - Soluble Vit. 

 
 Vitamin A 

 Source vegetable (potato ,spinach ,carrots) & fish liver oil 

 Vitamin A is stored in the liver and deficiency of the 

vitamin occurs only after prolonged lack of dietary 

intake.  

 Clinical Significances; -     night blindness.  

 Daily needs 300-750 micrograms 

 Destroyed by cooking & sun drying. 

Vitamin E 

 
 sources vegetable oils ,corn oil & wheat oil 

 Daily needs     30 I.U 

 vitamin E natural antioxidant  

 Clinical sig.         1-an increase in red blood cell fragility.                    

                                  2- Muscular dystrophy. 

 

  Vitamin D 

 
 Vitamin D is a steroid hormone.  

 Sources ;-   egg yolk , milk & fish oil 

 Daily needs   200-400 I.U 

 Clinical Significance  

           1. Vitamin D deficiency in children causes rickets  

           2. Vitamin D deficiency in adults causes osteomalacia.  

 Factors affecting on Vit. D absorption:- 

                  1. Deficiency of calcium & phosphate. 

                  2. Lack of sun-light. 

                  3. Parathyroid gland hormones. 

Vitamin K 

 

 Found in green vegetables & produced by intestinal 

bacteria. 

 Maintenance levels of blood clotting proteins.  

 Naturally vitamin K absorbed from the intestines only in 

the presence of bile salts and other lipids through 

interaction with chylomicrons.  

 Clinical significance   

                      a- deficiency in adults is rare (antibiotic        

treatment can lead to deficiency in adults) 

file:///F:/كتاب%20حياتية%202003/dll/blood-coagulation.html


                                         b-The intestine of newborn infants is sterile,                                        

so vitamin K deficiency in infants is 

possible.   If lacking from the early diet.  

 

Test : NO:1 

Enumerate factores affecting on vitamin D absorption? 

Note 

You can check your answer at the end of this modular unit 

 

Note:- 

If you are finished the seven modular unit 

Please check your knowledge by: 

Performing the post-test. 
 

 

Post-test  

 Put a circle in front of right sentence:- 

 

1. in body, source of vitamins from 

           a-diet                                         b-synthesis by cell                                                   

c-sun light                                  d-water 

 

2. Thiamine called 

          a-B2                                            b-B1                                                                    

c-B6                                            d-B3 

 

3. Factors not affecting on vitamin D absorption 

          a-deficiency of calcium                         b-lack of sun light                                            

c-parathyroid gland hormones            d-adrenal hormones 

 

4. Clinical significance of deficiency vitamin B2  

          a-cheilosis                                     b-scurvy                                                             

c-racket                                        d-beriberi 

5. Daily need of vitamin C 

          a-10-30I.U                                    b-30-70 I.U                                                    

c-10-30 mg/day                           d-30-70 mg/day 

 



6. Folic acid deficiency occur when intake 

          a-citrus fruits                              b-antibiotic therapy                                           

c-cereals                                      d-liver oil 

 

7. Water-soluble vitamin such as 

          a-vit. K                                        b-vit. D                                                                

c-vit. A                                        d-vit. C 

 

8. Fat-soluble vitamin such as 

          a-vit. B6                                      b-vit. C                                                               

c-vit.B1                                       d-vit. D 

 

9. Night blindness result from deficiency  

          a-vit. A                                          b-vit. K                                                              

c-vit. E                                          d-vit. D 

 

 

You can check your answer at the end of this modular 

unit 

 

 

----------------------------------------------------------------------------- 

Answers of the Tests: 
----------------------------------------------------------------------------- 

 Answer of Test No -1:         Vitamins 
 
 
                          
                                                                                                                                                                                
Water–soluble Vit.                                                            Fat-solubleVit. 

   Vit. B1, B2, B6,                                                                 Vit. A, D, E, K     

Folic acid & ascorbic acid                                       

 

Answer of Test No -2: 

 
Factors affecting on Vit. D absorption:- 

                  1. Deficiency of calcium & phosphate. 

                  2. Lack of sun-light. 

                  3. Parathyroid gland hormones. 

 

 



 

 

Key of Answers 

For the seven modular unit Of 

Learning Package 
 

Post-Test Pre-Test 
Answer NO. Question Answer NO. Question 

a 1 c 1 

b 2 d 2 

d 3 b 3 

a 4 b 4 

d 5 d 5 

b 6 c 6 

d 7 a 7 

d 8 b 8 

a 9 b 9 

                 c 10 
 

----------------------------------------------------------------------------- 

References 
----------------------------------------------------------------------------- 

 

1 -AL-Mothafr Sami  

    (Biochemistry) 1
st
Edition  

     Baghdad University, 1984 

 

2-David T Plummer 

     (An introduction to biochemistry)2
nd

 Edition 

    McGR-Hill Book company (UK) Limited, 1978. 

 

3. Carl A.Burtis  

(Tietz Textbook of Clinical Chemistry) 2
nd 

Edition 

W.B.SAUNDDERS COMPANY 1977 
 

 



 

 

 

 

 

 

 

 

  Unit Eight   
      

 

                    Hormones   
 

 

 

 

 

 

 
  



 

A: Over view 
         

1- Target population: 

           This learning package had been designed to the first 

class students in the Community Health Dept. of the Institute 

of Medical Technology –Baghdad. 
 

 2- Rationale: 

          This (Unit) will aid those who want to learn the basic 

clinical biochemistry concepts that apply to the health field. 

It is also intended for students who have little or no science 

background.  

 

          There is a need for a “simplified “clinical 

biochemistry unit that presents the major concepts clearly 

for people entering the health occupations. 

          The student will discover, the concise nature of this 

unit has made each sentence significant. Thus, the reader 

will be intellectually challenged to learn each new concept as 

it is presented.  

 

 

 3-Central ideas: 

          

       3-1: General view of hormone. 

 

                              3-2: Hormones function. 

                              3-3: Hormone Regulation 
 

                              3-4: Kinds of hormone. 

                              3-5: Types of hormone. 

 

 

                                



 

4- Instructions:  
                    

          4-1: Study the over view carefully. 

          4-2: Learn briefly the modular unit of this package.     

           

          4-3: Perform the pre-test of this unit: 

 

 If you get   (9) degree, or more. You will not 

need to learn this modular unit. In this case 

you must contact with your teacher to 

inform him about   your results.       

                                      

 But when you get less than (9) degree in this 

test, you will need to continue learning this 

modular unit.                             

  

          4-4: After you studying this modular unit.  

                  The post-test you must do it. 

 

 If you get (9) degree or more, you must go to 

learn the second modular unit.  

 

 In case you get less than ( 9 ) degree, you 

                                Must return to the same unit in order to       

learn and understand the steps which you 

need.        

 

 After you complete the studying, perform 

                                 The post-test examination for checking. 

 

 

  

 

 

 

 



B: Performance Objectives:  
 

             After studying this modular unit, you should be 

able to: 

 

1. Define hormone. 

2. Explain kinds of hormones.  

3. Enumerate functions of hormones.  

4. Enumerate endocrine gland & their 

hormones. 
 

 

 

Pre-test: 

 
 Put a circle in front of right sentence:- 

 

1. Factor effecting on hormones activity  

                 a-salt                                     b-gland disease                                                 

c-enzyme                               d-modification 

2. Steroid hormones synthesized from 

                a-protein                                b-carbohydrate                                                        

c-cholesterol                          d-glucolipid 

3. Steroid hormones such as 

                 a-cortisol                                b-insulin                                                                        

c-FSH                                      d-oxytocin 

4. Growth hormone affecting on 

                a-oxidative processes                b-Ca+2 metabolism                                              

c-lipolysis                                   d-carbohydrate 

5. Normal value in plasma 

                a-0-9 mg/ml                                b-0-3 mg/ml                                                

c-3-9 mg/ml                                d-9-12 mg/ml 

6. TSH is a 

                a-oligopeptide                             b-protein                                                                         

c-polypeptide                             d-glycoprotein 

7. The hormone has an opposite action of insulin 

             a-adrenaline                                    b-growth hormone                                       

c-thyroxin                                        d-glucagon 

 



8. T4&T3 secreted from 

            a-pancreas                                        b-adrenal gland                                             

c-parathyroid gland                        d-thyroid gland 

9. Clinical significance of ACTH is 

            a-Cushing‟s syndrome                     b-myxadema                                                  

c-graves‟ disease                              d-tetany 

10. Atrophy of thyroid gland that means absence  

             a-GH                                                 b-ACTH                                                      

c-TSH                                                d-T4 
 

 

 

C: The Modular unit of this Package: 
 

1. Hormones 
 

A chemical substance produced in the body that controls and 

regulates the activity of certain or organs. 

 

- Endocrine glands secrete hormones directly into the blood, which 

transports the hormones through the body. 

 

- Even though the endocrine glands are scattered throughout the 

body, they are still considered to be one system because they have 

similar functions, similar mechanisms of influence, and many 

important interrelationships. 

 

- Factor effecting on hormones activity  

          a-age (hormones concentration   
𝟏

𝛂
  age 

          b-gland diseases. 

 

2. Hormones functions 
 

1. Regulation of growth and development. 

2. Homeostatic control (regulation of internal environment 

&maintained water relatively narrow limits) 

3. Control of reproductive system processes (ovulation, maintenance 

of pregnancy) 

4. Effects on behavior (modification, modulation, initiation of specific 

patterns). 



3. Kinds of Hormones 

There are two major classes of hormones: 

 

1. Steroids hormones (are derived from cholesterol) 

In vertebrates synthesized from cholesterol by adrenal cortex. 

Example: cortisol 

 

2. Non-steroid hormones 

I. Amine-derived hormones are derived from the amino 

acids   ex:[epinephrine and nor epinephrine] 

II. Peptides are made up of amino acids   ex:[oxytocin] 

III. Proteins [growth hormone, insulin] 

IV. Glycoprotein  [FSH,TSH] 

 

4. Hormone Regulation 

The levels of hormones circulating in the blood are tightly controlled 

by three homeostatic mechanisms: 

1. When one hormone stimulates the production of a second, the 

second suppresses the production of the first.  

Example: The follicle stimulating hormone (FSH) stimulates 

the release of estrogens from the ovarian follicle. A high level of 

estrogen, in turn, suppresses the further production of FSH.  

2. Antagonistic pairs of hormones.  

Example: Insulin causes the level of blood sugar (glucose) to 

drop when it has risen. Glucagon causes it to rise when it has 

fallen.  

3. Hormone secretion is increased (or decreased) by the same 

substance whose level is decreased (or increased) by the 

hormone.  

Example: a rising level of Ca
2+

 in the blood suppresses the 

production of the parathyroid hormone (PTH). A low level of 

Ca
2+

 stimulates it.  

 

http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/H/H.html#homeostasis
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/P/Pituitary.html#FSH
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/P/Pancreas.html#diabetes
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/P/Pancreas.html#glucagon
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/T/Thyroid.html#parathyroid


5. Types of hormones 
 
A. Pituitary hormones 

-The most important glands in the endocrine system included:- 

 

1. Growth hormone (GH) 

 

 Is a protein  

 Helps adults maintain muscle and bone mass 

 Affecting on lipolysis, blood glucose, and skeletal growth. 

 Normal value in plasma 0-3 mg/ml. 

2. Thyroid-stimulation hormone (TSH) 

 

 It is a glycoprotein. 

 Is required for synthesis of thyroid hormones in thyroid gland. 

 Accelerate the uptake of iodine in the thyroid gland. 

 If absence leads to atrophy of thyroids gland. 

3. Adrenocorticotrophic hormone (ACTH) 

 

 It is an oligopeptide. 

 Clinical significance Cushing‟s syndrome. 

 Responsible of formation &secretions of adrenal 

hormone. 

 

B. Thyroid hormones 

 

-Are required for normal growth &development included thyroxin 

(T4) &triiodothyronine (T3). 

 

Thyroxin (T4) 

 

 An iodo-dreivatives. 

 Thyroid gland containing about 20 mg. 

 Affected on oxidative processes. 

 Clinical significance         Hypo; in myxadema 

                                           Hyper; in Graves‟ disease. 

 



 

C. Parathyroid hormones 

 

Parathyroid (PTH) 

 

 Is a polypeptide. 

 Synthesized by parathyroid gland. 

 Important in calcium metabolism. 

 Clinical significance   Hyper; re-solution of the calcium of bone                                                           

Hypo; tetany. 

D. Pancreatic hormones 

 

-The hormones are produced in islets of langerhans. 

There are: - [insulin, glucagon, somatostatin, pancreatic polypeptide] 

 

i. Insulin 

 

 Produced by the β-cell of langerhans isles of the pancreas. 

 Control the carbohydrate metabolism. 

 Clinical significance: diabetes mellitus. 

ii. Glucagon 

 

 Secreted by the α-cell. 

 Has an opposite action of insulin. 

 Stimulates the hydrolysis of neutral fats. 

 

E. Adrenal hormones 

 

- The adrenal gland consists of a medulla & cortex. 

 

1. Adrenaline  

 

 Produced within the adrenal gland (small glands located at the 

top of each kidney). 

 Adrenaline works with noradrenalin to produce the “fight or 

flight” 

 Response by increasing the supply of oxygen to the brain and 

muscles. 



2. Noradrenalin  

 

 It is works with adrenaline. 

 Produce the “fight or flight” response it boosts the oxygen 

supply to the brain and the supply of glucose to the muscles. 

 

 

Test : NO:1 

Enumerate factores affecting on hormones activity?  

Note 

You can check your answer at the end of this modular unit 

 

Note:- 

If you are finished the eight modular unit 

Please check your knowledge by: 

Performing the post-test. 

 
 

Post-test  

 

 Put a circle in front of right sentence:- 

 

1. Endocrine glands considered one system because they have similar 

                 a-actions                                    b-functions                                                     

c-secretion                                 d-ingredients 

2. Factore effecting on hormones activity 

                 a-age                                          b-six                                                                                  

c-mode                                       d-pattern 

3. Steroid hormones are derived from  

                 a-protein                                   b-carbohydrate                                                     

c-cholesterol                             d-amino acid 

 

4. The hormones are not secreted from pituitary gland  

                 a-GH                                         b-TSH                                                      

c-ACTH                                    d-T4 



 

5. The hormone accelerate the uptake of iodine is 

                 a-T3                                          b-T4                                                                   

c-TSH                                       d-PTH 

6. Thyroid gland containing thyroxin about 

                 a-20 mg                                    b-20 gm                                                          

c-40 mg                                     d-40 gm 

7. Glucagon stimulates the  

               a- oxidative processes                b-Ca
+2

 metabolism                                        

c-hydrolysis of fats                     d- carbohydrate metabolism        

8. Clinical significance of hypo parathyroidasim 

               a-diabetes mellitus                     b-tetany                                                       

c-myxadema                               d-graves‟ disease 

9. Islets of langerhans not produced 

               a-insulin                                     b-glucagon                                                           

c-somatostatin                           d-adrenaline 

 

   

 
 

 

You can check your answer at the end of this modular 

unit 

 

 

----------------------------------------------------------------------------- 

Answers of the Tests: 
----------------------------------------------------------------------------- 

 

 Answer of Test No -1: 
                                                

Factor effecting on hormones activity  

          a- age (hormones concentration   
𝟏

𝛂
  age 

          b- Gland diseases. 

 

 

 

 

 



Key of Answers 

For the eight modular unit Of 

Learning Package 
 

Post-Test Pre-Test 
Answer NO. Question Answer NO. Question 

b 1 b 1 

a 2 c 2 

c 3 a 3 

d 4 c 4 

c 5 b 5 

a 6 d 6 

c 7 d 7 

b 8 d 8 

d 9 a 9 

                 c 10 
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Unit Nine   
      

              Functions                        

Of 

                Kidney  

 
 

 

 
  



 

A: Over view 
         

1- Target population: 

 

           This learning package had been designed to the first 

class students in the Community Health Dept. of the Institute 

of Medical Technology –Baghdad. 
 

 2- Rationale: 

 

          This (Unit) will aid those who want to learn the basic 

clinical biochemistry concepts that apply to the health field. 

It is also intended for students who have little or no science 

background.  

 

          There is a need for a “simplified “clinical 

biochemistry unit that presents the major concepts clearly 

for people entering the health occupations. 

          The student will discover, the concise nature of this 

unit has made each sentence significant. Thus, the reader 

will be intellectually challenged to learn each new concept as 

it is presented.  

 

 

 3-Central ideas: 

          

 3-1: General view of functions 

 Of kidney. 
                                

 

 

                              

 

 

 

 



4- Instructions:  
                    

          4-1: Study the over view carefully. 

          4-2: Learn briefly the modular unit of this package.     

           

          4-3: Perform the pre-test of this unit: 

 

 If you get   (9) degree, or more. You will not 

need to learn this modular unit. In this case 

you must contact with your teacher to 

inform him about   your results.       

                                      

 But when you get less than (9) degree in this 

test, you will need to continue learning this 

modular unit.                             

  

          4-4: After you studying this modular unit.  

                  The post-test you must do it. 

 

 If you get (9) degree or more, you must go to 

learn the second modular unit.  

 

 In case you get less than ( 9 ) degree, you 

                                Must return to the same unit in order to       

learn and understand the steps which you 

need.        

 

 After you complete the studying, perform 

                                 The post-test examination for checking. 

 

 

  

 

 

 

 

 



B: Performance Objectives:  
 

             After studying this modular unit, you should be 

able to: 

 

1. Define urea &creatinine. 

2. Enumerate functions of kidney. 

3. Calculate creatinine clearance. 

4. Diagnose a test and their disease. 

  

 
 

Pre-test: 

 
 Put a circle in front of right sentence:- 

 

1. Urea formed from the breakdown of 

            a-carbohydrate                          b-protein                                                                       

c-lipid                                          d-amino acid 

2. Hyper uremia caused by 

            a-chronic nephritis                     b-liver disease                                                   

c-starvation                                 d-gout 

3. Creatinine is a waste product made by 

            a-liver                                          b-kidney                                                         

c-muscles                                     d-pancreas 

4. Creatinine concentration should be in males 

            a-0.6-0.9 mg/100ml                    b-0.6-0.9 gm/L                                                                                          

c-0.8-1.2 mg/100ml                    d-0.8-1.2 gm/L 

5. A specific measurement of kidney function is 

             a-urea                                         b-creatinine                                                   

c-uric acid                                   d-creatinine clearance  

6. Dissolved salts are measured 

             a- protein                                    b- carbohydrate                                                  

c-electrolytes                               d-lipid 

7. Uric acid belong to the 

            a-salt                                            b-acid                                                                                                

c-NPN                                         d-amino acid 

 



8. Uric acid synthesized from  

            a-purine metabolism                          b-lipolysis                                                    

c-carbohydrate metabolism              d-glycolysis  

9. Hyperuricamia caused increase in concentration of 

            a-urea                                                  b-uric acid                                                       

c-creatinine                                        d-electrolytes  

10. Feline reagent means  

            a-phosphomolybdic acid                    b-phosphoric acid                                           

c-phosphotungstic acid                      d-phenyl phosphate  

 
 

 

 

 

C: The Modular unit of this Package: 
 

1. Kidneys function tests 

                Many conditions can affect the ability of the kidneys to 

carry out their vital functions. Some lead to a rapid (acute) decline in 

kidney function; others lead to a gradual (chronic) decline in 

function. Both result in a build-up of toxic waste substances in the 

blood.  

 

A.  Blood test of kidney function 

 

     The usual blood test which checks that the kidneys are working 

properly measures the level of:- 

 

1) Urea    

 Is a waste product formed from the breakdown of 

proteins. Urea is usually passed out in the urine. 

  N.V of urea in blood    20-40 mg/100ml [3.5 -7 mmol/L] 

 Clinical significance    Hyper uremia caused by (chronic 

nephritis, obstruction of urinary tract)         

Hypo uremia (liver diseases &Starvation) 

 



 

 

2) Creatinine  

 

 Is a waste product made by the muscles.  

 Creatinine is usually a more accurate marker of kidney 

function than urea.  

 Creatinine should be  0.8–1.2 mg/100 ml  for males 

                                         And         0.6–0.9 mg/100 ml for females 

 Clinical sig. kidney fuilar, obstruction of urinary tract. 

 

3) Creatinine Clearance Test: 

 

 This test evaluates how efficiently the kidneys clear 

creatinine from the blood. 

 Creatinine a waste product of muscle energy metabolism.  

 the body does not recycle it, all creatinine filtered by the 

kidneys in a given amount of time is excreted in the urine, 

making creatinine clearance a very specific measurement of 

kidney function.  

 Normal values       90-140 ml/sc in male 

                                     80-125 ml/sc in female 

 

B. Calculate creatinine clearance  

                                    

        
 

 Ccr= creatinine clearance                                                                           
Ucr= conc. Of creatinine in urea 
Pcr = creatinine conc. In plasma  
V = urine volume in min. ) Urine flow rate) 

    

http://www.answers.com/topic/creatinine
http://www.answers.com/topic/energy-metabolism
http://www.answers.com/topic/excrete
http://www.answers.com/topic/creatinine-clearance


Example 

 

 A person has a plasma creatinine concentration of 0.01 mg/ml and in   

1 hour produces 60ml of urine with a creatinine concentration of 

1.25 mg/ml. 

 

 

 

4) Uric acid  

 

 End products of purine metabolism 

 Uric acid levels     for males 3–7 mg/ml                                                           

.                              For females 2–6mg/ml. 

 Clinical significance   gout , leukemia, hyperthyroidism  

 

 

5) Dissolved salts 

 

 There are measured sodium, potassium, chloride and 

bicarbonate.  

 They are sometimes referred to as 'electrolytes'. 

Abnormal blood levels of any of these may be due to a 

kidney problem.  

 

 
 

 

Test : NO:1 

Enumerate kidney functions test?  

Note 

You can check your answer at the end of this modular unit 

 

 

 



Note:- 

If you are finished the nine modular unit 

Please check your knowledge by: 

Performing the post-test. 
 

 

 

Post-test  

 

 Put a circle in front of suitable choose:- 

 

1. Many conditions lead to decline in kidney functions and result 

in a build-up of toxic waste substance in the blood. 

 

                  a- true                     b- false 

 

2. The usual blood test of kidney function measures creatinine. 

 

                  a- true                     b-false 

 

3. Urea is usually passed out in the urine. 

 

                  a- true                      b- false 

 

4. Normal values of urea in blood 20-40 mg/100ml. 

 

                  a- true                       b- false 

 

5. Urea test is a sensitive and easy test. 

 

                  a- true                        b- false 

 

6. Creatinine test may be done in obstruction of urinary tract. 

 

        a- true                        b- false 

 

7. Creatinine is a waste product of protein. 

 

                  a- true                         b- false 



8. Uric acid synthesized from purines taken in the food. 

 

                 a- true                         b- false 

 

9. Hyperuricamia result from increased intake of purines & 

synthesize. 

 

                 a- true                         b- false 

 

10. Uric acid is a reducing agent. 

 

                 a- true                         b- false 

 

 

 

 
 

 

You can check your answer at the end of this modular 

unit 

 

 

----------------------------------------------------------------------------- 

Answers of the Tests: 
----------------------------------------------------------------------------- 

 

 Answer of Test No -1: 
                                                
Blood test of kidney function 

 

1. Urea 

2. Creatinine 

3. Creatinine clearness 

4. Uric acid 

5. Dissolved salts 

 

 

 

 

 



 

Key of Answers 

For the nine modular unit Of 

Learning Package 
 

Post-Test Pre-Test 
Answer NO. Question Answer NO. Question 

a 1 b 1 

b 2 a 2 

a 3 c 3 

a 4 c 4 

b 5 d 5 

a 6 c 6 

b 7 c 7 

b 8 a 8 

b 9 b 9 

a 10                c 10 
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 Unit Ten     
      

               Functions                         

Of 

                   Liver   

 
 

 

 
 



A: Over view 
         

1- Target population: 

 

           This learning package had been designed to the first 

class students in the Community Health Dept. of the Institute 

of Medical Technology –Baghdad. 
 

 2- Rationale: 

 

          This (Unit) will aid those who want to learn the basic 

clinical biochemistry concepts that apply to the health field. 

It is also intended for students who have little or no science 

background.  

 

          There is a need for a “simplified “clinical 

biochemistry unit that presents the major concepts clearly 

for people entering the health occupations. 

          The student will discover, the concise nature of this 

unit has made each sentence significant. Thus, the reader 

will be intellectually challenged to learn each new concept as 

it is presented.  

 

 

 3-Central ideas: 

          

 3-1: General view of functions 

 Of liver. 

 
                                

 

 

                              

 

 

 

 



4- Instructions:  
                    

          4-1: Study the over view carefully. 

          4-2: Learn briefly the modular unit of this package.     

           

          4-3: Perform the pre-test of this unit: 

 

 If you get   (9) degree, or more. You will not 

need to learn this modular unit. In this case 

you must contact with your teacher to 

inform him about   your results.       

                                      

 But when you get less than (9) degree in this 

test, you will need to continue learning this 

modular unit.                             

  

          4-4: After you studying this modular unit.  

                  The post-test you must do it. 

 

 If you get (9) degree or more, you must go to 

learn the second modular unit.  

 

 In case you get less than ( 9 ) degree, you 

                                Must return to the same unit in order to       

learn and understand the steps which you 

need.        

 

 After you complete the studying, perform 

                                 The post-test examination for checking. 

 

 

  

 

 

 

 

 



B: Performance Objectives:  
 

             After studying this modular unit, you should be 

able to: 

 

1. Define bilirubin &GGT. 

2. Enumerate functions of liver. 

3. Diagnose a test and their disease. 

  
 

 

Pre-test: 

 
 Put a circle in front of right sentence:- 

 

1. Liver functions relating to metabolism & blood clotting. 

 

                   a- true                         b- false 

 

2. The liver functions test is essential in patients suffering from 

hepatitis. 

                    a- true                         b- false 

 

3. Bilirubin is derived from the breakdown of hemoglobin in red 

blood cell. 

                     a- true                         b- false 

 

4. Albumin increase in liver disease. 

 

                     a- true                         b- false 

 

5. GPT is more specific to the liver than GOT. 

 

                    a- true                         b- false 

 

6. GGT an enzyme found in the liver 

 

                    a- true                         b- false 



7.  GGT is tested with ALP to make sure that ALP decrease are 

coming from liver. 

 

                      a- true                         b- false 

 

8. Clotting is the thickening of blood known as coagulation. 

 

                      a- true                         b- false 

 

9. In chronic liver disease GOT > GPT. 

 

                     a- true                         b- false 

 

10. An increase of bilirubin causes hepatocellular. 

 

                    a- true                         b- false 

 

 

C: The Modular unit of this Package: 
 

1. LIVER FUNCTION TESTS 
 

           The liver variety of functions relating to metabolism, excretion 

detoxification, storage, plasma protein synthesis and blood clotting.  

The liver function tests (LFTS) are essential in patients suffering 

from following disorders; 

Biliary stone, Hepatitis, Hepatic encephalopathy (hepatic coma), 

Alcoholic liver disease, Drug toxicity 

 

 The most common sections of the test are:  

1. Bilirubin 

2. Total protein & Albumin 

3. Liver enzymes( ALT, AST)or(GOT,GPT) Alkaline 

phosphatase (ALP), Gamma glutamyl transferase (GGT or 

Gamma GT‟) 

4. Clotting studies, prothrombin time (PT). 

 



1. Bilirubin: 
 

 Bilirubin is derived from the breakdown of hemoglobin 

in the red blood cells. 

 In the liver it is conjugated which then makes it water 

soluble and thus allows it to be excreted into the urine. 

 Normally total serum bilirubin is measured; however the 

unconjugated and conjugated portions can be 

determined by measures of the fractions of indirect 

bilirubin and direct bilirubin respectively. 

  An increase of bilirubin causes jaundice, a yellowing of 

the eyes and skin in liver disease.  

 

2.  Albumin 
 

 a very important protein that helps keep fluid pressures 

in the body stable and carries many substances in the 

body.  

 Albumin sensitive marker of hepatic function, but not 

useful in the acute stages.  

 Decrease in chronic liver disease but may be decreased 

for other reasons such as a lack (deficiency) of protein, 

for example malnutrition. 

 

3. Liver enzymes 
 

a) GPT &GOT 

 

 These enzymes normally reside inside cells (in 

cytoplasm) so raised levels usually represent 

hepatocellular damage.  

 GPT is more specific to the liver, as GOT is also found 

in cardiac and skeletal muscle and red blood cells. 

 The GPT value is more specific to the liver than they 

GOT value. 

 Very high levels (>1000 IU/l) acute viral hepatitis (A 

or B)  

 The ratio of GOT to GPT can give some extra clues as 

to the cause: 

 In chronic liver disease GPT > GOT 

cirrhosis established GOT > GPT.  

http://www.patient.co.uk/DisplayConcepts.asp?WordId=VIRAL%20HEPATITIS&MaxResults=50
http://www.patient.co.uk/DisplayConcepts.asp?WordId=CIRRHOSIS&MaxResults=50


 The ratio of GOT: GPT can also be helpful >2 suggest 

alcoholic liver disease and a ratio of <1.0 suggests 

non-alcoholic liver disease. 

  

b) Gamma-glutamyl transferase (GGT) &  (ALP) 

 

 An enzyme found mainly in the bile ducts of the liver. 

  Increases in ALP and another liver enzyme 

called Gamma GT (GGT) can indicate obstructive or 

cholestasis liver disease, where bile is not properly 

transported from the liver because of obstruction of 

the bile duct.  

 GGT is tested with ALP to make sure that ALP 

increases are coming from liver. The GGT is also as 

indicator of alcohol usage or enzyme inducing drugs. 

  

4. Clotting studies 
  

 This may indicate liver disease, especially chronic 

liver disease if the prothrombin time (clotting ability) 

is prolonged.  

 Clotting is the thickening of blood, known as 

coagulation. 

 When liver is damaged your blood becomes too „thin‟ 

and takes longer to clot. This may lead to bruise more 

easily. 

 

 

 All of the above can be affected by disorders and diseases that do not 

affect in liver directly However, further investigation should be 

considered if any of results are found to be outside of the normal 

range in a liver function test.  

 

 

 

 



Test : NO:1 

Enumerate liver functions test?  

Note 

You can check your answer at the end of this modular unit 

 

Note:- 

If you are finished the ten modular unit 

Please check your knowledge by: 

Performing the post-test. 
 

 

Post-test  

 

 Put a circle in front of suitable choose:- 

 

1. The most common sections of liver functions test are: bilirubin, 

total protein, liver enzyme &clotting studies. 

 

                    a- true                         b- false 

 

2. Total serum bilirubin is measured conjugated proteins. 

 

                  a- true                         b- false 

 

3. An increase of bilirubin causes jaundice. 

 

                   a- true                         b- false 

 

4. Albumin helps keep fluid pressures in the body stable. 

 

                   a- true                         b- false 

 

5. Albumin sensitive marker of hepatic function &useful in the 

acute stage. 

                    a- true                         b- false 

 



6. The ratio of GOT/GPT >2 it suggests alcoholic liver disease. 

 

                    a- true                         b- false 

 

7. In obstruction of the bile duct bile is not transported from the 

liver so that decrease in concentration of ALP&GGT. 

 

                    a- true                         b- false 

 

8. In chronic liver disease the prothrombin time is prolonged. 

 

                    a- true                         b- false 

 

9. GGT&ALP found mainly in the bile duct of the liver. 

 

                    a- true                         b- false 

 

10. The GPT value is more specific to the liver than GOT value. 

 

                    a- true                         b- false 

 
 

 

You can check your answer at the end of this modular 

unit 

 

 

----------------------------------------------------------------------------- 

Answers of the Tests: 
----------------------------------------------------------------------------- 

 

 Answer of Test No -1: 

 The most common sections of the test are:  

 

1. Bilirubin 

2. Total protein & Albumin 

3. Liver enzymes( ALT, AST)or(GOT,GPT) Alkaline 

phosphatase (ALP), Gamma glutamyl transferase (GGT or 

Gamma GT‟) 

4. Clotting studies, prothrombin time (PT). 



 

Key of Answers 

For the ten modular unit Of 

Learning Package 
 

Post-Test Pre-Test 
Answer NO. Question Answer NO. Question 

a 1 b 1 

b 2 b 2 

a 3 a 3 

a 4 b 4 

b 5 a 5 

a 6 a 6 

b 7 b 7 

b 8 a 8 

b 9 b 9 

a 10                b 10 
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