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sample collection 
 

Clinical biochemistry deals with the biochemistry laboratory applications to find the 

cause of a disease as well as the severity of diseases of many organs such as liver, 

stomach, heart, kidneys, brain as well as the endocrine disorders and related status of 

acid-base balance of the body. The function of clinical laboratory is to perform 

qualitative and quantitative analysis on body fluids such as blood (serum or plasma), 

urine, feces, cerebrospinal fluid (CSF), other body fluids, tissues or calculi.  

 

Sample Collection, such as handling, labeling, processing, a liquoting, storage, and 

transportation, may affect the results of the study if case sample are handled 

differently from controls samples, differential misclassification may occur. 

 

 

The type of sample use in this lab is BLOOD 

Blood    Is a liquid connective tissue, suspended in the watery plasma. There are 

seven types of cells and cell fragments included in blood.  

- Red blood cells (RBCs) or erythrocytes  

- Platelets or thrombocytes  

- Five kinds of white blood cells (WBCs) or leukocytes  

 

 

The use of skilled technicians and precise procedures when perform phlebotomy are  

 important because painful, prolonged or repeated attempts at venepuncture can cause  

 patient discomfort or injury and result in less than optimum quality or quantity of  

sample. 

 

 Blood can be collected from 3 different sources: 
         - Venous blood 

         - Arterial blood 

         - Capillary blood 

 

Venous blood most commonly required why? 
Because most majority of routine tests are performed on venous blood. Blood can be 

taken directly from the vein. The best sit for venous collection is the deep veins of the 

ante-cubital fossa.  

 

Requirements for collecting blood sample? 
- Sterile Blood needles  

- Sterile Syringes 

- Plain Vacutainer 

- Blood Tubes, Alcohol Prep Pads and Tourniquet.  
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Spectrophotometry 

In chemistry, spectrophotometry is the quantitative measurement of the reflection or 

transmission properties of a material as a function of wavelength. It is more specific 

than the general term electromagnetic spectroscopy in that spectrophotometry deals 

with visible light, near-ultraviolet, and near-infrared. Spectrophotometry involves the 

use of a spectrophotometer. A spectrophotometer is a photometer that can measure 

intensity as a function of the light source wavelength. Important features of 

spectrophotometers are spectral bandwidth and linear range absorption or reflectance 

measurement 

 

 

In short, the sequence of events in a modern spectrophotometer is as follows: 

1. The light source is imaged upon the sample 

2. A fraction of the light is transmitted or reflected from the sample 

3. The light from the sample is imaged upon the entrance slit of the 

monochromator. 

 

         

Blood Collection tubes: 
 

Heparin    is an anticoagulant. There are some reports of occasional problems with 

heparin in PCR assays; studies generally find that there are no major differences in the 

use of EDTA or heparin 

 

EDTA   is an anticoagulant. It works by calcium chelation and is used clinically          

in hematology studies. It is well suited to DNA-based assays, but has problems for 

cytogenetic analysis. 

 

http://en.wikipedia.org/wiki/File:Spektrofotometri
http://en.wikipedia.org/wiki/File:Spektrofotometri
http://en.wikipedia.org/wiki/Chemistry
http://en.wikipedia.org/wiki/Electromagnetic_spectroscopy
http://en.wikipedia.org/wiki/Visible_spectrum
http://en.wikipedia.org/wiki/Ultraviolet
http://en.wikipedia.org/wiki/Infrared
http://en.wikipedia.org/wiki/Photometer
http://en.wikipedia.org/wiki/File:Spektrofotometri
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Plain tubes is a normal tube with no anticoagulant 

 

Procedure of Serum preparation: 
  

1- Draw blood from patient. Select vacutainer with NO anticoagulant.  

2- Allow to stand for 20-30min for clot formation.  

3- Centrifuge the sample to speed separation and affect a greater packing of cells. Clot 

and cells will separate from clean serum and settle to the bottom of the vessel.  

4- The supernatant is the serum which can be now collected by dropper or pipette for 

testing purposes or stored (-20C to - 80C) for subsequent analysis or use.  

 

 (Diabetes mellitus) 

 
Diabetes mellitus, often simply referred to as diabetes- is a group of metabolic 

diseases in which a person has high blood sugar, either because the body does not 

produce enough insulin, or because cells do not respond to the insulin that is 

produced. This high blood sugar produces the classical symptoms of polyuria 

(frequent urination), polydipsia (increased thirst) and polyphagia (increased hunger). 

 

 

There are four main types of diabetes: 

 

* Type 1 diabetes: results from the body's failure to produce insulin, and presently 

requires the person to inject insulin. (Also referred to as insulin-dependent diabetes 

mellitus, IDDM for short, and juvenile diabetes). 

 

 

 

 

 

 

 

 

 

 

* Type 2 diabetes: results from insulin resistance, a condition in which cells fail 

to use insulin properly, sometimes combined with an absolute insulin deficiency. 
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* Gestational diabetes: is when pregnant women, who have never had diabetes 

before, have a high blood glucose level during pregnancy. It may precede 

development of type 2 DM. 

 

* Pre diabetes: Other specific types of diabetes result from specific genetic 

conditions (such as maturity-onset diabetes of youth), surgery, drugs, malnutrition, 

infections, and other illnesses. Such types of diabetes may account for 1% to 5% of all 

diagnosed cases of diabetes.  

Glucose Testing: Immediate blood sugar; 65-99 mg/dl is the normal range, thus 

values >100 indicate elevated glucose.   

 

 

 

Normal Blood Glucose Level 
    Fasting ( 6  -  8   hr )  after meals     70  - 110     mg/dl 

Random  ( 1 hr  )  after meals    110  -  170   mg/dl 

    Post prandial ( 2 hr ) after meals    100  -  150   mg/dl 

Prolonged fasting   60  -  100      mg/dl 

 
Types of glucose tests: 

 

 Random Blood sugar:  (not fasting) 

 Fasting Blood sugar:    (nothing to eat or drink except H2O for 8 hrs) 

 Glucose Tolerance Test:  (Starts fasting, then given sweet drink and 

measured over time) 

 Hemoglobin A1c:  (Measures glucose control over 3 month) 

 

What is OGTT? 
 

•  OGTT (oral glucose tolerance test) is the test to assess the ability of glucose 

tolerance. 

• Glucose tolerance is the ability to dispose of a glucose load effectively. 
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• In a normal individual, blood glucose level returns to normal levels within 

2hrs after ingestion of carbohydrate meal.  

 

Which condition? 

 
OGTT is indicated if a case is highly suspicious of being diabetic but is not 

diagnosed by random or fasting hyperglycemia.  

        

How to do? 
 

  Fasting 10~14hours. 

  A zero time (baseline) blood sample is drawn. 

  Drink glucose solution (75g glucose dissolve in 250~300ml H2O) within 

5min.  

  Blood is drawn at 30min intervals for at least 2 hours.  

  All blood samples are subjected to glucose estimation while urine samples are 

qualitatively tested for glucose. 
 

1 2 3 4 5 

0min 30min 60min 90min 120min 

 

 

 

 

The Hemoglobin A1c (HbA1c) Test for Diabetes 
 

The hemoglobin A1c test -- also called HbA1c, glycated hemoglobin test, or 

glycohemoglobin -- is an important blood test used to determine how well your 

diabetes is being controlled.  Hemoglobin A1c provides an average of your blood 

sugar control over a six to 12 week period and is used in conjunction with home blood 

sugar monitoring to make adjustments in your diabetes medicines. 

 

For people without diabetes, the normal range for the hemoglobin A1c test is between 

4% and 6%.  Because studies have repeatedly shown that out-of-control diabetes 

results in complications from the disease, the goal for people with diabetes is an 

hemoglobin A1c less than 7%. The higher the hemoglobin A1c, the higher the risks of 

developing complications related to diabetes. 

 

Blood Glucose Homeostasis 
The balance of insulin and glucagon to maintain blood glucose. Several factors are 

important for regulating blood glucose level: 

• Tissues and organs  (Liver and Extra hepatic tissue) 

• Hormones 

• Kidney 

• Gastrointestinal tract 



Course: Biochemistry II , 3rd stage 2020-2021 

College of Pharmacy, University of Anbar 
 HATEM HADEED 

 

Practical No:     3 

 

What is hyperglycaemia? 

 

It is the rise of blood glucose level above the normal level. 

Symptoms:   Dry skin, extreme thirst, needed to urinate often,  and slow 

healing wounds 

Causes:  

◊ Deficiency of insulin ( Diabetes mellitus ) 

 

◊ Increase of anti-insulin hormones: 

     - Glucocorticoids as in adrenal tumors and Cushing syndrome. 

     -Thyroxin as in hyperthyroidism. 

     - Pituitary growth hormone as in acromegaly 

 

 

  What is hypoglycaemia?  It is the decrease in blood glucose level below the     

fasting level. 
Symptoms: Sweeting, dizziness, hungry, irritable, headache, weakness and  

anxious     
  

       Management of DM 

 

- Diet and Exercise 

- Oral hypoglycaemic therapy 

 - Insulin Therapy 

 

Lab Practices:  
-Collect blood for the test in an appropriate tube.  

-Follow the method in the pamphlet. 

-Wavelength: . .  . .   500 nm  

-Cuvette: . . . . . .. . .. 1 cm light path  

-Spectrophotometer  

-Water bath (Temperature. .. . . . . . . . 37ºC )   

 

Principle of glucose measurement: 

 
Glucose is determined after enzymatic oxidation by the enzyme glucose oxidase, the 

formed hydrogen peroxide reacts under the catalysis of peroxidase with phenol and 4-

aminophenazone to give the red-violet quinoneimine dye as indicator. 

 

                                             GOD                                             
Glucose   +   O2  +  H2O        Gluconic acid     +    H2O 2 

 

                   Peroxidase  

2H2 O2  +  4-aminophenazone + phenol                               quinoneimine + 4 H2O 
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The intensity of the color formed is proportional to the glucose concentration in the sample. 
 
Procedure: 
 
Wavelength: . .  . .   500 nm  

Cuvette: . . . . . .. . .. 1 cm light path  

Temperature. .. . . . . . . . 37ºC / 15-25ºC   

Adjust the instrument to zero with distilled water. 

 Pipette into a cuvette 

 
Reagents           Test      Standard 

Serum           10µl  

Standard           10 µl 

Enz&dye reagent           1ml          1ml 

 
Mix, incubate for 10 minutes at 20 - 25 C   or for 5 minutes at 37C. 

Read the absorbance (A) of the samples and standard, against the Blank. The color is 

stable for at least 30 minutes. 

Calculation: 

Absorption of sample 

Serum glucose=                                                       × Conc of    Sta                                                                                                                                                                                                                                                                                    

Absorption of Standard 

           Concentration of Standard   is 100 mg/dl      
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REMEMBER ..  TAKE CONTROL OF YOUR LIFE ….DO NOT LET DIABETES CONTROL YOU 


