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Lab -1-                                                                                                     

Samples Collections 

1-Patient's name, DOB, ward/department and hospital number  
2-Type of specimen and the site from which it was obtained. Date and time collected. 
3-The question that needs an answer by having the sample tested. Any antimicrobial 
drug(s) given. Consultant's name. 

 
1-Mouth   

A- Throat swab 
 
 

 

 

 

 

 

  

 

B- Sputum  
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2- Nose  

If the nose is dry, moisten the swab in sterile 0.9% saline solution beforehand. 

      3-Skin 

Samples of infected hair should be removed by plucking the hair with forceps or 

gloves.Samples of the whole thickness of the nail or deep scrapings should be obtained. 

The skin should be cleaned with an alcohol swab. Epidermal scales scraped from the active 

edge of a lesion or the roof of any vesicle should be obtained. 

  

 

 

 

 

 

 

  4- Eye 
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5- Ear 

   6- Cerebrospinal fluid (CSF) 

Sampling of cerebrospinal fluid is essential for the accurate diagnosis of infective 

meningitis and may aid in the diagnosis of encephalitis.Cerebro-spinal fluid (CSF) is 

most commonly obtained via a lumbar puncture performed by medical staff. A sterile 

technique is required as there is a risk of introducing infection itself causing meningitis. 

Specimens of CSF should be dispatched to the laboratory immediately. 
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7-Blood collection 

1-From venus by syringe or butterfly              
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2-Peripheral blood by capillary tube  
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            Lab -2- 

                                        GENERAL URINE EXAMINATION 

(G.U.E.) 

 

Urine collection 

Ask the child/young person to void a small amount of urine into the toilet first.Then ask the 
child/young person to urinate 10-20 ml directly into the specimen container. Instruct the 
child/young person that the remaining urine can passed into the toilet.Place the lid securely 
on the specimen container. Wip  the outside of the container with a sanitisin wipe and place 
container in polythene transport bag.  
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Physical examination  

1- Color  

 

 

 

 

 

 

 

 

 

 

 

 

 

2- Odor 

May be altered by presence of acetone producing fruity odor (diabetes) 

Or  by bacterial decomposition producing ammonicial odor 
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3- Transparency and Turbidity  

 

 

4- Volume  

Asked with another tests(Ca , Na , K , Protein /albumine ratio) to detect  renal failure. 

 

 

 

 

 

 

 

5- Specific gravity 
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Chemical examination 

1- pH  
normal  5-7 
acidic  4.5-5 diabetes, precipitation of uric acd and oxalate crystals 
basic 7.8-8    UTI , plant nutrition, precipitation of phosphate crystals 

2- Protein  

-  By sinking strip ----- change in color = trace  + ,  ++ , +++ , ++++  

-Or by adding 3 drop of sulphosalicylic acid 

 to 5 ml of urine ---- precipitate  

Or 

-Heating centrifuged urine surface            cloudy layer appeared at the top of urine. 

adding drops of acetic acid  

 Vibrate             If it disappeared so its amorphous 

 phosphate crystals , reheating ,if it still , so its 

 protein and its depth appropriate with protein concentration. 

3- Sugar (glucose) 
-Sinking strip ----- change in color = normal  + ,  ++ , +++ , ++++ 
-Or by 5ml reagent(cupric sulphate(blue)+8 drop urine—heating---color 
trace , + , ++ , +++ 

Sugar gave positive result in urine 

 when its level in blood above 180  
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4-Keton bodies 

-Detected by strip 
-Rotheras test 
Appear in sever diabetes ,dehydration  
bad nutrition, vomiting 

 

5-Bile salts 

Normal urine didn’t contain bile salts but it found when there is infection in gall 

bladder .Detcted by the same strip    or 

   by adding sulfer powder----float 

 (negative) precipitate (positive) 

 

6-Bilirubin and Urobilinogen 

Detected by the same strip 
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Microscopic examination 

Centrifugation 

5-15 ml ----- centrifuge 5000rpm for 3min----load drop of precipitate on slid and 
cover it with cover slide---examine under 10x and  40x 
The precipitate classified into living precipitate and non living precipitate.  

1-Cast: abnormal structures  in urine , formed as a result to: 
a-Increasing in albumin excretion from urinary bladder. 
b-Destroying of epithelial cells. 
c-Gastroenteritis , jaundice , chronic anemia.  
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2-Epithelial cells 

Do not refer to 

 pathogenic case in  

women 

 

3- RBCs 

It appearing in these cases a-Kidney bleeding  

   b- Stone  c- Bilharzias   d- Urinary tract bleeding 

no cell----- Nil ,        1-9--- (1-3)( 2-4)(3-5)etc..   

10=+ ,     20=++ ,   30=+++ 

4- Pus cells 

Bigger than RBC , have nucleus 

no cell----- Nil ,        1-9--- (1-3)( 2-4)(3-5)etc..   

10=+ ,     20=++ ,   30=+++ 

 

5-Sperms  

Do not refer to pathogenic case in men 

 

6-Fibers:  

appear after hematurea (fibrin clotting) 

 

7-Mucus thread 
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8- Microorganism 

 

 

 

 

 

 

 

9- Crystals  

Differ according to urine pH  

Acidic  pH : uric acid , amorphous urate , calcium oxalate  

Neutral pH :amorphous phosphate , calcium phosphate , triple phosphate , 
calcium sulphate  

Alkaline pH : ammonium urate 

 

 

 

 

 

 

 

 

10- Bubbles and glass fragments 
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Urine culture  

Urine sample-------centrifugation ------ culturing  

1- CLED media : used for counting the no. of bacteria  

105 cell/ml----acute infection 

103 cell/ml----presence of contamination 

 or patient in antibiotic therapy 

Less than 102---contamination with 

 normal flora 

2-Chromogenic agar : used for detection of  

bacterial infection by direct identification  

depending on colony characters 
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Clinical analysis laboratory  

Biology department –Science College – Baghdad University 

Baghdad - Aljadiryya 

Name :                                                Gender: Male(  ) Female(  )                            
Age  :                                                   Date:          /       /20 

General Urine Examination 

(G.U.E.) 

Physical Examination: 

Color:                                              Turbidity: 

Odor:                               Volume:                      Specific Gravity: 

Chemical examination: 

pH:                                                Protein: 

Sugar:                                           Keton bodies: 

Bile salt:                        Bilirubin:                      Urobilinogen:  

Microscopic Examination: 

Epith. Cell:                         Pus cell:                             RBC: 

Cast:                                                            Crystals: 

Microorganism:                                        Fibers: 

Mucus thread:                                         Sperms: 

Urine culture:                                                                                   

                                                                             Signature: 

                                                                               Dr. 
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GENERAL STOOL EXAMINATION                                                                                     
(G.S.E.) 

 

 

The stool of healthy adult an ordinary mixed diet is well formed  

General stool examination divided into: 

Physical examination 

1-Color                                                    2- Consistency 

 

 

 

 

 

3- Blood                                             4- Mucus 
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Microscopic examination 

1-Direct smear : stool on slide +drop of iodine water-------mix well ----cover with cover 
slide 

2- Concentration techniques  

a-Sedementation test 

b- Floating test 

WHAT CAN WE SEE 

1-RBCs      and     2 – Pus cell -------------as in urine sample 

3- Monilia or Candida  

Oval with budding , small , glestining , normal in 

 person above 3 years old , its icrease leading in  

some abnormal casesresult in dyspepsia(gases)+acid+foul odor 

4-Parasites  

a- Entamoeba histolytica(with blood)RBC more than pus cell 

Trophozoit bigger than RBC (4times), Cyst bigger than RBC (2times) have 4 nucleus  
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b-Entamoeba coli( 

(children stool , without blood) 

Cyst bigger than RBC (2times) have 8 nucleus  

 

 

c-Giardia lambilia(pus cell more than RBC)greenish color with mucus stool Trophozoit: 
like kite bigger than RBC (2times) have 2 nucleus and 2 flagella Cyst: like bean seed , 
equal to RBC volume, have 2-4 nucleus 

 

 

 

 

 

5-Ova  

 

 

 

 

 

 

6-Indigestive food 

Normal: little amount   abnormal:appear square shape, irregular thick fiber  

7-Others 

Bacteria in large number, fugal filaments 

8-Fibers , bubbles , glass fragments 
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9- Occult blood(FOBT) 

The fecal occult blood test (FOBT) is a lab test used                                                                                        
to check stool samples for hidden (occult) blood. 

Occult blood in the stool may indicate colon cancer                                                                   
or polyps in the colon or rectum — though not all                                                                   
cancers or polyps bleed. 

Typically, occult blood is passed in such small                                                              
amounts that it can be detected only through                                                                                    
the chemicals used in a fecal occult blood test. 

 

10-Helicobacter pylori detection 

HPSAT: Helicobacter pylori Stool Antigen Test 
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Bacteriological examination 

Adult stool 

 

  MacConky agar                                                  Tetrathionate broth 

Pale colony (L.N.F)    Pink colony(L. F)    

                                 

Identification              Neglected                                S.S. agar 

 

                                                          Pale colony       pale colony with dark center 

                                         ( Shigella)               ( Salmonella) 

 

 

Child stool 

 

  MacConky agar                           Tetrathionate broth              Mannitol salt agar 

Pink colony (L.F)    Pale colone(L.N.F)                                                  Yellow colony 

                                 (Staph. aureus) 

 identification               S.S. agar                      Coagulase test 

EMB   

Green metalic sheen         Pale colony with dark center       pale colony  

(E.coli)                                 ( Salmonella)                  (Shigella)   
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Clinical analysis laboratory  

Biology department –Science College – Baghdad University 

Baghdad - Aljadiryya 

Name :                                                Gender: Male(  ) Female(  )                            
Age  :                                                   Date:          /       /20 

General Stool  Examination 

(G.S.E.) 

Physical Examination: 

Color:                                              Consistency: 

Blood:                                             Mucus: 

Microscopic Examination: 

Pus cell:                                                       RBC: 

Monilia and Candida:                                Parasite:       

Ova:                                                           Indigestive food: 

Others: 

 

Stool Culture:                                                                           

 

         

                                                                             Signature: 

                                                                               Dr. 
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Lab -3-                              

Hematology 
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When we prefer serum on the whole blood and plasma? 

 

 

When we prefer whole blood above plasma and serum? 

 

 

When we prefer plasma on the whole blood and serum? 

 

 

 

 

CBC machine 

Typically, analysis begins when a well mixed whole blood 
sample is placed on a rack in the analyzer. The instrument 
utilizes flow cells, photometers and apertures in order to 
analyze different elements in the blood. The cell counting 
component counts the numbers and types of different cells 
within the blood. A special photometer called a 
hemoglobinometer measures the amount of hemoglobin. 
This is done by adding a diluent that lyses the red blood cells 
which is then pumped into a spectro-photometric 
measuring cuvette. The change in color of the lysate equates 
to the hemoglobin content of the blood. 

 

 

 

 

https://en.wikipedia.org/wiki/Cuvette
https://en.wikipedia.org/wiki/Lysate
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Blood hemolysis: 

  a-Slightly hemolysis                      

  b- Sever hemolysis 

Casative agents 

1-Osmatically 

2-Pathogenic    a-anemia    b-proxymal hemoglobin urea 

3-Drug addiction :quinine , nitrate , chlorate 

4-Organic solvent: alcohol , chloroform , bile salt , soap 

5-Mechanical : motion , vigourus shaking                                                       

, repeated freezing , U.V. ,temprature , pH . 

 

 

Blood preservation : 

Preserve at 2-4 C for several hours  

Freezing -20 for serum for long time (enzyme analysis) 

It prefered to divide the serum to small volumes to prevent repeated freezing and thawing. 

 

MCV : mean cell volume. 

MCH : mean cell hemoglobine. 

MCHC : mean cell hemoglobine concentration. 

RDW : red cell distribution width. 
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 Blood tests :  

  1- Blood group 

 

 

 

 

 

 

 

 

 

     2-Complete blood picture (CBP) :(Hb,PCV,ESR,B.film ,Differential WBC): 

a- Hemoglobin  (Hb)  

by using capillary tube method  

normal value: men 14-18         

 women and children (10-12years) :11.5-14.5 

children 1 year: 11-13 

Polycythemia :Hb more than normal value with  increasing in  RBC and PCV  

Cardiovascular disease, heavy smooking , plasma loss 

Anemia Hb less than normal value with  decreasing in  RBC and PCV ,                    
Renal failure , liver disease ,malnutrition 

b-Pocket Cell Volume(PCV) 

Percentage of RBC volume to blood volume 

Normal value : men:40-54%(47%)     women:36-47%(42%)       children:37-44% 
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c-Erythrocyte Sedimentation Rate (ESR) 

Blood (1.6ml)+ ESR solution (0.4 ml) 

Putting vertical in westergren pipette for 1 hr 

Normal value: men :0 - 9 mm/hr 

Women 0 - 20 mm/hr 

Rapid ESR chronic infection (TB) 

Extensive inflammation ,pregnancy after second month 

Slow ESR new born infant , polycythemia, congestive heart failure , allergic state  

 

 

d- Blood film examination( B.Film) 

Thin blood film use for describing RBCs 

Thick blood film use to calculate WBC  

types and for detection of malaria and  

microfilaria 

 Warm for 10min(fixation)------ stain with leishman stain 1-2 min----2fold volume of 
acidic buffer added to the slide---- 10 min----------  examine h.p.f. 
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3-Bleeding time 

For determination the platelet function and the healing process of vascular wall 
Puncture(ear lobe or finger tip)----let the drop on filter paper (drop beside drop) with 
30sec intervals until bleeding 
stop….Normal value: 6 – 10 min  

Note: If bleeding persist for more than 
15 min , it should be stopped by place 
a dry gauze with applying finger 
pressure 

4-Clotting time  

a-Capillary method 

Blood from finger tip or ear lobe collection in 
capillary tube with blue end 

Warm the capillary and move up and down ---
determine the time when movement will stop   

Normal value: 1-3 min 

b-Slide  method 
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5-WBC count 
0.02 ml blood +0.4 ml WBC material(slightly acidic) 
----10 min ----counting in specific  
chamber   

normal value:  

men and women 4000-11000/ mm3 

children 6000- 15000/ mm3 

infant 10000 - 25000/ mm3 

 

 

 

 

WBC /mm3= average of wbc count in one chamber  x  dilution factor (20) 

0.4 

6-RBC count  

0.02ml blood + 4 ml RBC material------ 10 min----count number in 5 small square x104  

RBC material= 3 gm sodium citrate + 1 ml formalin + 100 ml D.W. 

Normal value: men 4,500,000 – 6,500,000 

Women 3,900,000 – 5,600,000    children (10-12) 4,200,000-5,200,000  

Children (1 year) 3,600,000-5,500,000   infant 4,500,000- 5,600,000 

7-Platelet count (P.C.) 

0.02ml blood + 0.4 ml 1%ammonium oxalate----mixing---leave for 10 min----- load the 
chamber-----leave 10 min in dark place ----count number in 5 small square x103 

Blood preferred from vein or from finger tip after putting vasillen on the finger to 
prevent platelets destroying     Normal value : (140-400 ) x 1000 

Thrombocytopenia :lowered platelet count----drug(cortimoxazol),leukemia ,viral infection… 

Thrombocytosis :raised platelet count-----acute haemorrhage ….. 
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8-Prothrombin Time (PT)  

Normal value: PT : 11-13.5 sec. 

                        aPTT :25-40 sec. 

0.9 ml blood+0.1ml ESR sol. ------mixing--- centrifugation 5min---plasma---- 
0.2ml substance(should be leaved at room temp. for 2min exactly) +0.1 ml plasma-
-------mixing----move the can tube up and down(horizentally)---read the time when 
the clotting fiber appear 

 

  

 

 

 

 

 

9 – activated Partial ThrombplastinTime (aPTT) 

10- International Normalized Ratio (INR) 

The international normalized ratio (INR) is a calculation based on results of a PT and 
is used to monitor individuals who are being treated with the blood-thinning 
medication (anticoagulant)  INR.= PT/14 

 

https://labtestsonline.org/glossary/anticoagulant/
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11- Blood culture 
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Clinical analysis laboratory  

Biology department –Science College – Baghdad University 

Baghdad - Aljadiryya 

Name :                                                Gender: Male(  ) Female(  )                            
Age  :                                                   Date:          /       /20 

Blood Examination 

Blood group:                                   

 PCV:                    

 Hb:                                         

 ESR:     

Bleeding time:                               

Clotting time:  

WBC count:                  

 RBC count:                

Platelet count: 

 PT:                                 

 PTT:                            

 INR: 

Blood Culture:       

                                                                             Signature: 

                                                                               Dr. 
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Lab -4-  
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1-Widal test  

Used to detect  typhoid (Salmonella typhi)  

and paratyphoid fever (Salmonella paratyphi) 

by detect the specific Ab in serum against Ag 
(indicator)which divided into 
OAg(somatic)(new infection) and H 
Ag(flagellar)(old infection) 

results: agglutination within :-  

30 sec= 1/640   ,  1 min =1/320   ,  1.5 
min= 1/160   ,  2min=1/80   , no 
aggl= -ve 

Typhoid test 

It may be detected by specific strip 
against the  IgM (new) and IgG (old) in patient serum 

2-Rose Bengal test 

For detection of Malta fever 
(Brucella), have the same clinical 
feature of typhoid fever but differ 
that the fever not continous with 
sever headach 

3-C-reactive protein (CRP) 

Its non specific test, it raised in  acute infection, heart 
infarction, some cancers 

4-Rheumatoid factor (RF) 

Most commonly, rheumatoid factor is used as a blood 
test for the diagnosis of rheumatoid   arthritis. 
Rheumatoid factor is present in about 80% of  
adults(but a much lower proportion of children) with 
rheumatoid arthritis 

http://www.medicinenet.com/arthritis/article.htm


BIOLOGY Dep. /BAGHDAD Univ.             PRACTICAL CLINICAL ANALYSIS                                   Dr. HASSAN MAJEED 

             Dr. H.M.R. 

43 

5-AntiStreptolysin O Titer(ASOT)  

 

 

 

 

 

 

 

6-TORCH (S)  test                                                                                                               
During pregnancy, infections can be spreadfrom                                                                  
a woman to her developing fetus. Early identification                                                         
and treatment of these infections in a newborn child                                                                       
is crucial. The TORCH test is also done on newborns.                                                      
The TORCH screen is a test that screens for : 

 

 Toxoplasmosis 

 Rubella 

 Cytomegalovirus 

 Herpes simplex 
When it also includes testing for  

syphilis, it is referred to as a TORCHS test. 

These particular diseases can cross the placenta and cause congenital defects.The test 
itself screens for antibodies to the diseases, and can provide information as to whether an 
individual has been recently infected, has had a past infection, or has never been exposed 
to the infection.    Newer tests for these infections have been developed that are more 
sensitive and specific than the TORCH test. As a result, the TORCH test is becoming less 
common. Antibodies can take weeks to develop, and since the test relies on finding 
antibodies, diagnosis can be delayed.                                                                                                                                           
A negative result is ―normal,‖ and means the IgM antibody is undetectable.                      
IgM antibodies = current or recent infection.                                                                          
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During pregnancy, if a woman tests positive for IgM antibody, more testing is done to 
confirm an infection. There are multiple reasons IgM may be found, and more testing can 
help determine what kind of treatment is necessary. The presence of IgG antibody in a 
pregnant woman can mean a past infection. Typically, a second blood test is ordered for 
two weeks later so the antibody levels can be compared. If levels go up, the infection was 
recent.                                                                                                                                       

7-Antinuclear Antibody (ANA)   

  The ANA test is one of the primary                                                                                                

tests for helping to diagnose a suspected                                                                                      

 autoimmune disorder or rule out other                                                                                        

conditions with similar signs and 

symptoms .                                                                                           

The ANA test may be positive with several                                                                       

 autoimmune disorders. Patients with the autoimmune disorder systemic lupus 

erythematosus (SLE) are almost always positive for ANA, but the percentage of patients 

with other autoimmune disorders who have positive ANA results varies. Also, a 

significant number of patients with a variety of other types of disorders (and even some 

healthy people) may be positive for ANA, especially at low levels. 

 Different laboratories may use different                                                                                                        
test methods to detect ANA: 

Indirect fluorescent antibody (IFA ) 
 
 
 

Immunoassays—laboratories may also 
use immunoassay to screen for ANA and 
may only use IFA to confirm positive 
results or results that are not clearly positive or negative. These methods are usually 
performed on automated instrumentation. They may be less sensitive than IFA in 
detecting ANA but may be more specific for autoimmune disorders. 
 

https://labtestsonline.org/conditions/autoimmune-diseases
https://labtestsonline.org/conditions/lupus
https://labtestsonline.org/conditions/lupus
https://labtestsonline.org/glossary/sensitivity
https://labtestsonline.org/glossary/specificity
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8-Hepatitis profile test  

HAV: Hepatitis A Virus  

HBV: Hepatitis B Virus ---HBsAg refer that there is virus HBsAg may remain 
detectable for life in many patients. Individuals who have positive findings for HBsAg are 
termed carriers of HBV 

HCV: Hepatitis C Virus The tests most commonly used in the diagnosis of hepatitis C 
are a- liver chemistry(Elevated aspartate aminotransferase (AST)), 

b- serology (can be recognized by human IgG anti-HCV).  

c-HCV RNA testing( aids in the diagnosis of early cases of HCV infection), and   

 d-liver biopsy (possible cases of chronic hepatitis C. Biopsy results can help confirm the 
diagnosis) 

HDV: Hepatitis D Virus by using IgM anti-HDV and IgG anti-HDV tests.                       
IgM anti-HBc should be used to help distinguish between coinfection (positive for IgM 
anti-HBc) and superinfection (negative for IgM anti-HBc 

HEV: Hepatitis E Virus by using IgM antibody to HEV (anti-HEV) and IgG anti-HEV. 
HEV RNA can be detected in the serum and stool of infected patients. 
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9- Syphilis 
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10- Pregnancy test (P.t)(S.HCG) 

Detect human choroinic gonadotropin hormon that secreted in serum after 2-4    days of 
pregnant and in urne after  15-20  days of pregnant 

 

 

 

 

 

 

 

 

 

 

 

11- Complement Fixation Test (CFT)  
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12- HIV test 

a-Mouth sample 

 

 

b-blood sample 
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Clinical analysis laboratory  

Biology department –Science College – Baghdad University 

Baghdad - Aljadiryya 

Name :                                                Gender: Male(  ) Female(  )                            
Age  :                                                   Date:          /       /20 

Serological Examination 

Widal test: 

Rose Bengal test: 

RF: 

CRP test: 

ASOT: 

TORCH: 

ANA 

Hepatitis: 

Pt: 

Syphilis tests: 

CFT: 

HIV: 

 

       

                                                                             Signature: 

                                                                               Dr. 
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Lab -5- 

Seminal Fluid Analysis 
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Semen analysis 
Semen analysis involves 
 Gross examination (volume, color,turbidity, viscosity, and pH). 

Microscopic examination (motility and spermatozoa count). 
Reagent. Tap water. 
Collection Instructions. A physician will usually give the instructions; 
however, the patient should be reminded of several critical points:- 
(1) The patient may be required to abstain from intercourse for 48 to 72 hours. 
(2) The specimen is collected in a clean container that has been prewarmed to body 
temperature. 
(3) The specimen should be delivered to the laboratory within 1 hour. 
(4) The specimen must be kept at body temperature (37Co) and not subjected to extremes 
of heat or cold. 

Gross Examination. 
(1) Record the time of collection and receipt of the specimen. 
(2) Measure and record the volume. 
(3) Observe and record the color 
 (white, gray, yellow, and so forth) 
, turbidity(clear, opalescent, opaque, and so forth) 
, and viscosity in incubator 37Cº (Viscoid, Gelatin, Liquid)or(High50-60min , Medium30-
50min , Liquid upto 30min). 

 
 
 
 
 
 

(4) Determine the pH with a pH reagent strip and  
record this. 
Microscopic examination  
 Motility Examination.((Active: stright movement , Sluggish: not stright movement , 
Dead: no movement)   
(1) When the specimen becomes fluid (within 15 to 30 minutes after 
collection, the semen liquifies by the action of fibrinolysin), place one drop on a slide(pre-
warmed to 37ºC) and place a cover slip on it. 
(2) Under high dry power(40x), count motile and nonmotile spermatozoa in two or 
more areas until a total of at least 200 spermatozoa have been observed. It is 
necessary to focus through the entire depth of a given field so as to include nonmotile 
spermatozoa that may have settled to the bottom of the slide. Only those that move forward 
actively are considered motile. Record the percent of motile spermatozoa seen. 
(3) Repeat this procedure in three hours and six hours, using a new drop 
from the original specimen each time. 



BIOLOGY Dep. /BAGHDAD Univ.             PRACTICAL CLINICAL ANALYSIS                                   Dr. HASSAN MAJEED 

             Dr. H.M.R. 

52 

Spermatozoa Count. 
(1) Make a 1:20 dilution of seminal fluid with diluent (tap water). 
(2) Mix sample thoroughly and charge a Hemacytometer. 
(3) Count the spermatozoa in the same manner as you would                                        
count white blood cells. 
(4) After counting the sperm 
 
 Examine the morphology and report the  percent of abnormal forms. 
 Morphologically normal sperm are quite uniform in 
appearance.  
Sperm abnormal heads  
1-rounded 
2- enlarged 
3- small  
4- bilobed. 
 
 
 
    (a) Double head         (b) Pyriform head without                                                 (d) Bent necked 
 
                                                                acrosome 
                                                                                                        (c)   Abnormal head with 
                                                                                                            irregular acrosome 

                                                    
      
                                                                                                                                                         
                                                                                                                                                      (h) Long amorphous head      
              
      (e) Cytoplasmic residues with(f) Cytoplasmic residues and (g) Round head with                  

          tapered head                             small acrosome                    abnormal mid-piece                 

 
 
                                                                                          (k) Double tailed 
 
 
 
       (i) Immature spermatozoa               (j) Abnormal mid-piece                                                 (l) Normal spermatozoa 

 
 
Abnormal tails are  
1-enlarged 
2- small 
3- irregular in length 
4- absent 
5-multiple.  
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 Sources of Error: 
(1) Delay in analysis results in a lower percentage of motile forms and a 
lower count. 

(2) Temperature extremes cause spermatozoa to die. 
 
 Discussion. 
(1) Semen analyses are usually performed as part of infertility studies or 
following a vasectomy. 
(2) Semen analysis can be performed for medico-legal cases involving rape 
or to support or disprove a denial of paternity on the grounds of sterility. 
 

Normal Values. 
(1) Volume: 2.0-5.0 ml. 
(2) pH: 7.3-7.8. 
(3) Motility: > 50-60 percent 
(4) Spermatozoa Count: 20-160 x 106 sperm/ ml. 
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Clinical analysis laboratory  

Biology department –Science College – Baghdad University 

Baghdad - Aljadiryya 

Name :                                                Age  :                                                   
Date:          /       /20 

 

Seminal fluid analysis 

Physical Examination 

Color:        

Turbidity: 

Viscosity: 

pH:  

Volume:  

Microscopic Examination: 

Motility:  

Spermatozoa count: 

Morphology:  

 

       

                                                                             Signature: 

                                                                               Dr. 
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Lab -6- 

Clinical Biochemistry 

 

 

 

 

 

Analyzers for In Vitro Diagnostics which perform spectrophotometric measurements 
(biochemistry and turbidimetry) and easily adaptable to any work routine ... 

METHODS OF CALCULATION                                                                                   
Absorbance 

 End Point 

 Kinetic  

Differential Mode 

 Fixed Time 

 Ratiometric Mode 

 Cut Off 
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1- Lipid profile test(Cholesterol, HDL , LDL, VLDL ,Triglyseride) 

A blood test is required to test for your cholesterol levels.                                    
Often, if you are only testing for HDL and total                                           
cholesterol, you may eat before hand. If you are having                                              
a complete lipid profile done, you should not eat or drink                                        
anything other than water for nine to 12 hours before                                      
the test. 

a-Cholesterol 

specimen:- serum, EDTA plasma 

normal value :170-250 mg/dl 

raise in obstruvtive jaundice, diabetes, ingestion  fat rich food  

b-HDL, LDL, VLDL 

Specimens:serum , heparinized plasma,EDTA plasma 

All act as transfering proteins  

HDL: transfer lipid from tissue and blood vessel to the liver   

LDL: transfer lipid from liver to the tissue  and blood vessel causing atherosclerosis of the 
large blood vessels while 

 VLDL cause atherosclerosis in small blood vessels 

c-Serum triglyceride 

specimen :serum , heparinized plasma , EDTA plasma , to do this test , the patient should 
not eating for 5-10 hr except water 

LDL: 70-130 mg/Dl  (the lower the number, the better) 
HDL: more than 40-60 mg/dL (the higher the number, the better) 
Total cholesterol: less than 200 mg/dL (the lower the number, the better) 
Triglycerides: 10-150 mg/dL (the lower the number, the better). 

 LDL to HDL Ratio :LDL(bad cholesterol) to HDL(good cholesterol) ratio is used to 

predict the chances of developing heart disease. LDL/HDL ratio should be above 0.3 and 

above 0.4 is ideal 
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2-Liver function tests                                                                                         
Liver blood tests are some of the most commonly 
performed blood tests. These tests can be used to 
assess liver functions or liver injury. The tests 
measure the levels of certain enzymes and 
proteins in your blood.   

a-Bilirubin 

Bilirubin is a yellow pigment that is in everyone’s blood and stool. If you notice a yellowing 

of your skin or the whites of your eyes, this is called jaundice, and it may be caused by high 
levels of bilirubin.                                                                                                               
Bilirubin attached to sugar is called ―direct‖ or ―conjugated‖ bilirubin, and bilirubin 

without sugar is called ―indirect‖ or ―unconjugated‖ bilirubin. All the bilirubin in your 
blood together is called ―total‖ bilirubin  .                                                                               
A bilirubin blood test will get an accurate                                                                                
count of all three bilirubin levels in your                                                                                                  
blood: direct, indirect, and total                                                                                                              
For this test, you will need to  fast                                                                                                        
(not eat or drink anything other than water)                                                                                                        
for 4 hours before you have the test                                                                                
performed. Drink a normal amount of water                                                                                   
before going to the laboratory or collection site.    

 In an older child or adult, normal values of direct (conjugated) bilirubin are from 0 to 
0.3 mg/dL. Normal values of total bilirubin (direct and indirect) are from 0.3 to 1.9 
mg/dL.Direct(conjugated)refer to damage in liver or bile duct , bile duct obstruction or 
premature liver. Indirect (nonconjugated)refer that the effect  before liver as a result of 
RBC lysis or hepatitis (posthepatic damage, hepatic damage , prehepatic damage)                     

  In a newborn, higher bilirubin is normal due to the stress of birth.                               
Normal bilirubin in a newborn would be under 5 mg/dL, but up to 60 percent of 
newborns have some kind of jaundice and bilirubin levels above 5 mg/dL.                                                                                  
Indirect Bilirubin = [Total Bilirubin] - [Direct Bilirubin]. 
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2-Serum Glutamic-Pyruvic Transaminase(SGPT or ALT)                         
Enzyme found throughout the body , but predominantly in liver cell,  most useful in 
detecting liver damage due to hepatitis , drugs toxic to the liver, cirrhosis and alcoholism . 
normal value:11-47 IU/L.                                                                                                       
3-Serum Glutamic-Oxaloacetic Transaminase(SGOT or AST)                                    
Enzyme found mostly in heart ,  liver and kidney cell,  when liver is damaged.                   
Normal value :7-56 IU/L.                                                                                                        
AST/ALT ratio:is usually increased in alcoholic hepatitis , cirrhosis and in first day or two 
of acute hepatitis or injury from bile duct obstruction.  

4-Alkaline phosphatase (ALP)                                                                                    
Found in bone and in the cell of bile ducts . ALP can indicate                                            
blockage of one or more bile ducts , liver cancer , hepatitis ,                                                   
cirrhosis , or when hepatoxic drug are taken.when ALP value                                                             
higher than GPT , GOT ------- problem in the bone                                                                           
5-Serum Gamma-Glutamyl Transferase (SGGT)                                                     
Associated with alcoholism or biliary stasis . 

3-Renal function tests 

a-Blood urea                                                                                                           
Urea is the final result of protein catabolism in liver . the urea rise in these cases : renal 
failure , renal disease , dehydration  .  Urea level decrease in very rare cases such as liver 
disease  …. Normal value: Serum (urea) 10-50 mg/dl    Urine (urea) 20-35 mg/dl 

b-Serum uric acid                                                                                                               
Specimens :serum , plasma, urine   . Urine is the final product of purine metabolism                                                                                  
Uric acid raise in gout disease 6-12.5 mg/dl-----------precipitate in and around joints 
Normal value: men—3.4-7 mg/dl     women 2.4-5.7mg/dl                                                                        
In urine 250-750mg/dl 

c-Serum creatinine                                                                                                   
Specimens : serum , heparinized plasma , urine                                                                                   
It is an hydride creatine and it represent as waste product so it excreted by kidney  
Formed in liver ------- stored in muscle ----- librated as creatinine in urine                           
Raising of creatinine may be from kidney infection or obstructive of urinary tracts.         
Normal value: men: 0.6-1.1 mg/dl     women 0.5-0.9 mg/dl    in urine 1000-1500 mg/24hr 

d-Serum total protein                                                                                              
Specimen : serum , heparinized plasma, EDTA plasma . Albumin , globulin , fibrinogen  
are the most important protein in the blood. 
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4-Blood sugar (glucose) 

Carbohydrate ----digest---glucose ----absorption from small intestine to the liver ----store 
as glycogen  Or    return to blood stream------ oxidation -----librated  
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a-Random blood sugar(RBS)                                                                        
specimen : serum or plasma , after  2 -6 hours of eating  ,    normal value:140-180 mg/dl .  

b-Fasting blood sugar (FBS)                      
Specimen : serum or plasma, after 6-12 hours 
of eating                normal value:70-115 mg/dl . 

Hyperglycemia :raise the glucose level above 
the normal value (diabetes, hyperthyroidism, 
pregnancy )                                                
Hypoglycemia: the glucose level lower than the 
normal value(hypothyroidism , 
hyperinsulinism , hepatic disease , starving)                                                                      
Glycosurea : excreated the glucose with urea as a result in the deficincy of insulin 
secreation -------- raise the glucose level in blood (160-180mg/dl)-----to the urin         or     
it may be without any pathological cases so we name it renal diabetes            or    to be 
after ingestion food with high sugar level so we name it alimantary glycosurea                 
When a physician suspect that there is diabetic cases he recommend the GTT. 

c-Glucose Tolerance Test (GTT) : patient recive 75 gm of pure glucose in the 
morning (10-12hr without food and medicine , no smoking for 3 days) then we will 
calculate the glucose level before and after ingestion the sugar for several times with 
constant intervals(every ½ hr) to see if the glucose will be back to the normal value . 

d-  A1C test 
The A1C test is a blood test that provides information about a person’s average levels of 

blood glucose, also called blood sugar, over the past 3 months. The A1C test is sometimes 
called the hemoglobin A1c, HbA1c, or glycohemoglobin test. The A1C test is the primary 
test used for diabetes management and diabetes 
research  The A1C test reflects the average of a 
person’s blood glucose levels over the past 3 

months. The A1C test result is reported as a 
percentage. The higher the percentage, the higher 
a person’s blood glucose levels have been. A 

normal A1C level is below 5.7 percent. In 2009, 
an international expert committee recommended 
the A1C test as one of the tests available to help 
diagnose type 2 diabetes and 
prediabetes. Previously, only the traditional blood 
glucose tests were used to diagnose diabetes and 
prediabetes.                                                                                 
A1C level                                                                                                                                            
Normal below:  5.7 %        Diabetes: 6.5 % or above        Prediabetes:   5.7 to 6.4 %. 
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Clinical analysis laboratory  

Biology department –Science College – Baghdad University 

Baghdad - Aljadiryya 

Name :                                                Gender: Male(  ) Female(  )                            
Age  :                                                   Date:          /       /20 

Biochemical Examinations 

Lipid profile test: 

Cholesterol:                                              Triglyceride: 

HDL:                                LDL:                                  VLDL: 

Liver function test: 

ALT(SGPT):                                        AST(SGOT): 

ALP: 

TSB: 

Renal function test: 

Serum uric acid: 

Serum creatinine: 

Serum total protein: 

 Blood sugar tests: 

RBS:                                                          FBS:                 

GTT:                                                         A1C:   

                                                                           Signature:      

                                                                          Dr.: 
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Hormones and Tumer markers 

   A hormone ,is any member of a class of signaling molecules produced 
by glands in multicellular organismsthat are transported by 
the circulatory system to target distant organs to regulate 
physiology and behaviour. 

VIDAS and miniVIDAS 

 instruments are multiparametric immunoassay systems 
designed to help provide better care and the most accurate 
laboratory results.    

 

https://en.wikipedia.org/wiki/Gland
https://en.wikipedia.org/wiki/Multicellular_organism
https://en.wikipedia.org/wiki/Circulatory_system
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1-Infirtility hormones                                                                                                                                    

a-Estrogen, or oestrogen, is the primary female sex hormone. It is responsible for the 
development and regulation of the female reproductive system and secondary sex 
characteristics. There are three major endogenous estrogens in females that have 
estrogenic hormonal,activity: estrone, estradiol,and estriol. The estrane steroid estradiol is 
the most potent and prevalent of these.                                                                                              
b-Progesterone (P4) is an endogenous steroid and progestogen sex hormone involved in 
the menstrual cycle, pregnancy, and embryogenesis .                                                                                    
c-Human chorionic gonadotropin (hCG) is a hormone produced by 
the placenta after implantation. The presence of hCG is detected in some pregnancy 
tests (HCG pregnancy strip tests). Some cancerous tumors produce this hormone; 
therefore, elevated levels measured when the patient is not pregnant may lead to a cancer 
diagnosis and, if high enough, paraneoplastic syndromes.                                                         
f-Testosterone                                                                                                                           
Is secreted primarily by the testicles of males and, to a lesser extent, the ovaries of females. 
Small amounts are also secreted by the adrenal glands. It is the principal male 
sex hormone and an anabolic steroid.                                                                                                  

2-Pitutary gland hormons 

1-Gonadotrophins 

a-Follicle-Stimulating Hormone (FSH): stimulates the growth and recruitment of 
immature ovarian follicles in the ovary. The most common reason for high serum FSH 
concentration is in a female who is undergoing or has recently undergone menopause. 
High levels of FSH indicate that the normal restricting feedback from the gonad is absent, 
leading to an unrestricted pituitary FSH production. 

b-Luteinizing Hormone (LH) 

 LH and FSH levels may be in the reproductive range instead of the low levels typical for 
their age. 

2-Prolactin (PRL), also known as luteotropic hormone or luteotropin, is a protein that 
is best known for its role in enabling mammals, usually females, to produce 
milk. Prolactin is secreted from the pituitary gland in response to eating, mating, estrogen 
treatment, ovulation and nursing.  

3- Growth hormone (GH or HGH) also known as somatotropin or somatropin, is 
a peptide hormone that stimulates growth, cellreproduction and regeneration in humans 
and other animals. 

 

https://en.wikipedia.org/wiki/Female
https://en.wikipedia.org/wiki/Sex_steroid
https://en.wikipedia.org/wiki/Reproductive_system
https://en.wikipedia.org/wiki/Secondary_sex_characteristic
https://en.wikipedia.org/wiki/Secondary_sex_characteristic
https://en.wikipedia.org/wiki/Endogeny_(biology)
https://en.wikipedia.org/wiki/Estrone
https://en.wikipedia.org/wiki/Estradiol
https://en.wikipedia.org/wiki/Estriol
https://en.wikipedia.org/wiki/Estrane
https://en.wikipedia.org/wiki/Steroid
https://en.wikipedia.org/wiki/Estradiol
https://en.wikipedia.org/wiki/Endogenous
https://en.wikipedia.org/wiki/Steroid
https://en.wikipedia.org/wiki/Progestogen
https://en.wikipedia.org/wiki/Sex_hormone
https://en.wikipedia.org/wiki/Menstrual_cycle
https://en.wikipedia.org/wiki/Pregnancy
https://en.wikipedia.org/wiki/Embryogenesis
https://en.wikipedia.org/wiki/Hormone
https://en.wikipedia.org/wiki/Placenta
https://en.wikipedia.org/wiki/Implantation_(human_embryo)
https://en.wikipedia.org/wiki/Pregnancy_test
https://en.wikipedia.org/wiki/Pregnancy_test
https://en.wikipedia.org/wiki/HCG_pregnancy_strip_test
https://en.wikipedia.org/wiki/Cancer
https://en.wikipedia.org/wiki/Paraneoplastic_syndrome
https://en.wikipedia.org/wiki/Testicles
https://en.wikipedia.org/wiki/Male
https://en.wikipedia.org/wiki/Ovaries
https://en.wikipedia.org/wiki/Female
https://en.wikipedia.org/wiki/Adrenal_gland
https://en.wikipedia.org/wiki/Hormone
https://en.wikipedia.org/wiki/Anabolic_steroid
https://en.wikipedia.org/wiki/Ovarian_follicle
https://en.wikipedia.org/wiki/Ovary
https://en.wikipedia.org/wiki/Menopause
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Lactation
https://en.wikipedia.org/wiki/Lactation
https://en.wikipedia.org/wiki/Pituitary_gland
https://en.wikipedia.org/wiki/Peptide_hormone
https://en.wikipedia.org/wiki/Human_development_(biology)
https://en.wikipedia.org/wiki/Cell_(biology)
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3-Thyroid hormones: 

a-Triiodothyronine (T3) and its prohormone, b-thyroxine (T4), are tyrosine-
basedhormones produced by the thyroid gland that are primarily responsible for 
regulation of metabolism. 

c-Thyroid-stimulating hormone (also known as thyrotropin, TSH, or hTSH for human 
TSH) is a pituitary hormone that stimulates thethyroid gland to produce thyroxine (T4), 
and then triiodothyronine (T3) which stimulates the metabolism of almost every tissue in 
the body. 

Tumer marker                                                                                               
A tumor marker is a biomarker found in the blood, urine, or body tissues that can be 
elevated in cancer, among other tissue types. There are many different tumor markers, 
each indicative of a particular disease process, and they are used in oncology to help 
detect the presence of cancer 

1-Prostate-specific antigen (PSA), also known as gamma-seminoprotein or KLK3               
PSA is present in small quantities in the serum of men with healthy prostates, but is often 
elevated in the presence of prostate cancer or other prostate disorders. 

2-CEA (Carcino Embryonic 
Antigen) 

for general examination of 
carcinoma (lung cancer , 
stomach cancer , pancrease 
cancer , colon cancer  and 
ovaries cancer) 

3-CA15-3(breast cancer) 

4-CA125(ovaries cancer) 

5-CA19-9 (pancrease cancer) 

6-Afp (Alpha feta proton)liver 
carcinoma 

 

 

 

https://en.wikipedia.org/wiki/Triiodothyronine
https://en.wikipedia.org/wiki/Prohormone
https://en.wikipedia.org/wiki/Thyroxine
https://en.wikipedia.org/wiki/Tyrosine
https://en.wikipedia.org/wiki/Hormone
https://en.wikipedia.org/wiki/Thyroid_gland
https://en.wikipedia.org/wiki/Thyroid
https://en.wikipedia.org/wiki/Thyroxine
https://en.wikipedia.org/wiki/Triiodothyronine
https://en.wikipedia.org/wiki/Biomarker_(medicine)
https://en.wikipedia.org/wiki/Blood
https://en.wikipedia.org/wiki/Urine
https://en.wikipedia.org/wiki/Biological_tissue
https://en.wikipedia.org/wiki/Cancer
https://en.wikipedia.org/wiki/Oncology
https://en.wikipedia.org/wiki/Blood_plasma
https://en.wikipedia.org/wiki/Prostate_cancer
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Acid Phosphatase Test 

A rarely used blood test used to diagnose end-stage  
prostatic  carcinoma  and  to  monitor the efficacy of 
 treatment. It has mostly been replaced by the prostate-
specific antigen test. It  is  also  used  to  test  for the  
presence of semen in suspectedrape  cases.Elevated total 
acid phosphatase accompained with tumer cancer in bone, kidney , liver and lymph, 
while the elevation in prostate acid phosphatase(PAP)mean prostate cancer or surgery. 

API (Analytical Profile Index)  

 In API 20E for identification of members of the family Enterobacteriaceae, the plastic 
strip holds twenty mini-test chambers containing dehydrated media having chemically-
defined compositions for each test. 

VITEK 

The VITEK system has everything healthcare laboratories need for fast, accurate 
microbial identification, and antibiotic susceptibility testing. 

 

 

 

 

 

 

16S ribosomal RNA (or 16S rRNA) 

The 16S rRNA gene is used as the standard for 
classification and identification of microbes, because 
it is present in most microbes and shows proper 
changes. Type strains of 16S rRNA gene sequences 
for most bacteria and archaea are available on public 
databases such as NCBI. 

 

https://en.wikipedia.org/wiki/Svedberg
https://en.wikipedia.org/wiki/Svedberg
https://en.wikipedia.org/wiki/RRNA
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Different   tests 
Electrolyte test 

An electrolyte test can help determine whether 
there's an electrolyte imbalance in the body. 

Electrolytes are salts and minerals, such as 
sodium, potassium, chloride and bicarbonate, 
which are found in the blood. They can 
conduct electrical impulses in the body. 

Electrolyte level used treat high blood pressure. 

Used to find out whether there's an acid-base imbalance (a normal arterial blood pH 
range is 7.35 to 7.45). 

To monitor the effectiveness of treatment for an imbalance that affects the functioning of 
an organ. 

The electrolyte panel typically includes tests for: 

Sodium—most of the body's sodium is found in extracellular fluid, outside of the 
body's cells, where it helps to regulate the amount of water in the body. 

 Potassium—this electrolyte is found mainly inside the body's cells. A small but vital 
amount of potassium is found in the plasma, the liquid portion of the blood. 
Monitoring potassium is important as small changes in the potassium level can affect 
the heart's rhythm and ability to contract. 

 Chloride—this electrolyte moves in and out of the cells to help maintain electrical 
neutrality and its level usually mirrors that of sodium. 

 Bicarbonate—the main job of bicarbonate (or total CO2, an estimate of bicarbonate), 
which is released and reabsorbed by the kidneys, is to help maintain a stable pH level 
(acid-base balance) and, secondarily, to help maintain electrical neutrality. 

When is it ordered? 

A non-physiological cause of a high potassium level in a patient sample is leakage from 
the blood cells if the sample is not handled carefully or is delayed in transport to the lab. If 
a significant amount of potassium leaks from cells, it can contribute to a falsely high test 
result. When a healthcare provider suspects that a potassium result is not consistent with a 
patient's condition, the test for potassium may be repeated 

https://www.nhs.uk/conditions/high-blood-pressure-hypertension/
https://labtestsonline.org/understanding/analytes/sodium
https://labtestsonline.org/understanding/analytes/potassium
https://labtestsonline.org/glossary/plasma
https://labtestsonline.org/understanding/analytes/chloride
https://labtestsonline.org/understanding/analytes/bicarbonate
https://labtestsonline.org/glossary/acid-base
https://labtestsonline.org/tests/electrolytes
https://labtestsonline.org/tests/electrolytes
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Ferritin 

1-When you have low hemoglobin and hematocrit on a complete blood count (CBC)                 
2-When your healthcare practitioner suspects that you may have too little iron (iron 
deficiency) or too much iron (iron overload) in the body 

Sample Required?  A blood sample drawn from a vein in your arm 

You may be instructed to have your blood drawn in the morning and/or fast for 12 hours 
before the test; in this case, only water is permitted.  

The ferritin test is used to assess a person's iron stores in the body. The test is often 
ordered along with an iron level and total iron-binding capacity (TIBC, calculated based 
on blood level of transferrin) to detect a low iron level (iron deficiency) or too much iron 
in the body (iron overload) as well as to assess the severity of these conditions 

Normally, most ferritin is found inside of cells with only a small amount in the blood. 
Patients with iron overload have high ferritin levels. However, ferritin levels can become 
elevated under certain condition (e.g., acute illness) even though the total amount of iron 
in the body is normal 

My iron level is normal, but my ferritin level is low. Why is that? 

The development of iron deficiency anemia is a gradual process. If your body is not taking 
in enough iron, your body first uses the iron that is stored in tissues (i.e., ferritin) and 
blood levels of ferritin will begin to decrease. If not corrected, the stored iron begins to be 
depleted as it is used in the production of red blood cells. In the early stages of iron-
deficiency, blood levels of iron can be normal while stored iron, and therefore ferritin 
levels, will begin to decrease. 

Iron 

 Iron, serum 

Why Get Tested? 

Along with other iron tests, to determine your blood iron level; along with other tests, to 
help diagnose iron-deficiency anemia or iron overload 

 

 

https://labtestsonline.org/tests/complete-blood-count-cbc
https://labtestsonline.org/tests/iron
https://labtestsonline.org/tests/transferrin-and-iron-binding-capacity-tibc-uibc
https://labtestsonline.org/glossary/acute
https://labtestsonline.org/tests/ferritin
https://labtestsonline.org/tests/ferritin
https://labtestsonline.org/conditions/anemia
https://labtestsonline.org/glossary/tissue
https://labtestsonline.org/tests/iron-tests
https://labtestsonline.org/conditions/anemia
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Vitamin D Tests 

When To Get Tested? 

1-When you have an abnormal calcium, phosphorus, and/or parathyroid hormone level;                                                                                                                         
2- when you have evidence of bone disease or bone weakness;                                                      
3-when you are at high risk of deficiency                                                                                       
4- healthcare practitioner suspects that you might have a vitamin D deficiency                         
5-prior to starting drug treatment for osteoporosis                                                                       
6- periodically to monitor treatment of vitamin D deficiency 

Sample Required? 

A blood sample drawn from a vein in your arm 

Vitamin D comes from two sources: endogenous, which is produced in the skin on 
exposure to sunlight, and exogenous, which is ingested in foods and supplements. The 
chemical structures of the types of vitamin D are slightly different, and they are named 
vitamin D2 (comes from plants) and vitamin D3 (comes from animals). Some tests do not 
distinguish D2 and D3 forms of the vitamin and report only the total result. Newer 
methods, however, may report levels of both D2and D3 and then add them together for a 
total level. 

The main role of vitamin D is to help regulate blood levels of calcium, phosphorus, and (to 
a lesser extent) magnesium. Vitamin D is vital for the growth and health of bone; without 
it, bones will be soft, malformed, and unable to repair themselves normally, resulting in 
diseases called rickets in children and osteomalacia in adults. Vitamin D has also been 
shown to influence the growth and differentiation of many other tissues and to help 
regulate the immune system. These other functions have implicated vitamin D in other 
disorders, such as autoimmunity and cancer. 

 

 

 

 

 

 

https://labtestsonline.org/understanding/analytes/calcium
https://labtestsonline.org/understanding/analytes/phosphorus
https://labtestsonline.org/understanding/analytes/pth
https://labtestsonline.org/understanding/conditions/osteoporosis
https://labtestsonline.org/glossary/endogenous
https://labtestsonline.org/glossary/exogenous
https://labtestsonline.org/understanding/analytes/calcium
https://labtestsonline.org/understanding/analytes/phosphorus
https://labtestsonline.org/understanding/analytes/magnesium
https://labtestsonline.org/glossary/rickets
https://labtestsonline.org/glossary/osteomalacia
https://labtestsonline.org/glossary/immune-system
https://labtestsonline.org/understanding/conditions/autoimmune
https://labtestsonline.org/understanding/conditions/cancer
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Lab -9-  

Histopathology 

The Steps for the Preparation of Slides for Microscopic Examination 

FIXATION/PROCESSING 

      

The specimens are delivered to the Histology Laboratory immediately after the autopsy. 
The tissue is labeled with an identifying Medical Examiner’s case number and is placed in 

perforated plastic capsules. The capsules are placed in a 10% formalin fixative solution. 
This fixes or preserves the tissue to prevent decomposition. If the tissue is not fixed 
properly, then appearance of the cells change. There is no way to reverse decomposition. 
This step takes place in a series of solutions which wash, dehydrate, and clear the tissue. 
The last step of this series is performed in a tissue processing machine, the infiltration of 
tissues with melted paraffin. The complete processing including fixation takes 18 to 24 
hours.   

EMBEDDING 

Following the infiltration of heated liquid paraffin,                                                 the 
specimens are ready to be embedded into molds.                                                           
Paraffin is used to embed tissue because it is capable to convert from liquid to solid form. 
In addition, paraffin wax supports the enclosed tissue. Therefore, the paraffin block is 
ready for sectioning. 

SECTIONING 

      

The process of sectioning or cutting in the Histology lab bridges science and art. 
Experience and training is crucial for microtomy. The paraffin blocks are cut using a 
rotary microtome. The blocks are chilled in a tray of ice because the cold wax makes a 

http://medicalexaminer.cuyahogacounty.us/en-US/Definitions.aspx
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clean cut compared to paraffin wax cut at room temperature. The sections are cut at five 
microns thick for the microscopic slide. A red blood cell, for example, is eight microns 
thick which is thicker than the sections cut in our Histology lab. The cut sections form 
paraffin ribbons and is placed on a hot water bath. The Histotechnologist centers and lifts 
the paraffin section on the microscopic glass slide. After drying the wet slides, they are 
ready to stain.   

STAINING 
Simply put, the nucleus and cytoplasm are the two major                                        
components of cells. The purpose of staining is to identify                                        different 
tissue components through the color reactions.   
ROUTINE STAINING 
A routine stain is one that stains the various tissue elements with little differentiation 
except between nucleus and cytoplasm. Hemotoxylin stains the nucleus blue, whereas 
eosin stains the cytoplasm pink.   

      

SPECIAL STAINING 

Special staining can be used for specific purposes. Special stains are used to determine 
bacteria, virus, fungi, intercellular, and intracellular structures. Our Histology Department 
has one special iron stain, which determines if recent or remote hemorrhage is present 
(subdural hematoma).   

SMEARS 

Smears are taken from the decedent of homicidal cases or one who is a victim of a violent 
crime. The purpose is to determine if sperm is present.   

COVERSLIPPING 

The purpose of a coverslip, or the top glass cover that                                               
sandwiches the tissue and glass slide, is both for                                                         
protection and for microscopic examination of the                                                 enclosed 
tissue.   

 

 

http://medicalexaminer.cuyahogacounty.us/en-US/Definitions.aspx
http://medicalexaminer.cuyahogacounty.us/en-US/Definitions.aspx
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THE MOUNTING REAGENT 

Is a substance that penetrates through the stained tissue, and has a purpose to refract light 
under the microscope.       

SIGNING OUT 

The last step includes entering the case into the computer                                                   
database and printing the labels. Then we label the slides,                                                      
and deliver the book of slides to the assigned Pathologist.                                            Note: 
one book can hold up to twenty slides with one                                                              book 
per case.  

 

Cell damage can result in death of individual cells, tissue or organ failure and/or death 

of the organism. 

Types of cell damage 

1-Reversible damage 

a-Cellular swelling 

b-Fatty change 
2-Irreversible damage (Lethal) 

a-Necrosis 

b-Apoptosis 
 



BIOLOGY Dep. /BAGHDAD Univ.             PRACTICAL CLINICAL ANALYSIS                                   Dr. HASSAN MAJEED 

             Dr. H.M.R. 

73 

 

 

 

 

 

 

 

 

 

 

Inflammation (Latin, inflammatio) is part of the complex biological response of body 

tissues to harmful stimuli, such as pathogens, damaged cells, or irritants 

 

 

 

 

 

 

 

Types of inflammation 

1-Acute inflammation The process of acute inflammation is initiated by resident immune 
cells already present in the involved tissue, mainly resident macrophages , dendritic 
cells, histiocytes, Kupffer cells and mastocytes. 

2-Chronic inflammation Both chronic and extreme inflammation are associated with 
disruptions of anabolic signals initiating muscle growth. Chronic inflammation has been 
implicated as part of the cause of the muscle loss that occurs with aging 

https://en.wikipedia.org/wiki/Latin
https://en.wiktionary.org/wiki/en:inflammatio#Latin
https://en.wikipedia.org/wiki/Pathogen
https://en.wikipedia.org/wiki/Macrophages
https://en.wikipedia.org/wiki/Dendritic_cells
https://en.wikipedia.org/wiki/Dendritic_cells
https://en.wikipedia.org/wiki/Histiocytes
https://en.wikipedia.org/wiki/Kupffer_cells
https://en.wikipedia.org/wiki/Mastocytes
https://en.wikipedia.org/wiki/Sarcopenia
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                                             Acute bronchiolitis 

 

 

                     Chronic cholecystitis 
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Fixation  (Formalin) 

                                                    (10% neutral buffered formalin) 

 

 Dehydration  (Ethanol) 

(60% (1h)          70% (1h)           80%(1h)          90%(1h )         100%(for next day) 

  

                                                            Clearing (Xylene) 

                                                             (30 min           30 min)            

 

                                        Infiltration (Xylene + Paraffin) 

Xylene+Paraffin(30min) 

 

    Embedding  (Paraffin) 

paraffin (30min)             paraffin(30min)             paraffin (30min) 

 

                                      Sectioning  (Microtome) 

                               Deparaffinization (Oven + Xylene) 

Slide basket in oven(20min)    in oven with xylene(10min)    in oven with xylene(10min)    in oven with xylene(10min) 

                                              

                                          Staining  

(Ethanol+ Hematoxylin+ Eosin+ Tap water) 

Ethanol100%(5min)        Ethanol90% (one dip)      Ethanol80%(one dip)                                                                             
Tap water (2min)        Hematoxylin(3min(new stain) -5min (old stain))        Tap water(3min)         Eosin(2dips)      

Tap water (one dip)                                                                                                                                                                                                                            
Ethanol 80%(one dip)        Ethanol 90%(one dip)        Ethanol 100% (5min) 

                                                     Coverslipping (Canada Balsem) 
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