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Urine, a very complex fluid, is composed of 95% 

water and 5% solids .It is the end product of the 
metabolism carried out by billions of cells and results 
in an average urinary out put of 1-1.5 L per day. 

Almost all substances found in urine are also find in 
the blood although in different concentration. 

Urine may also contain formed elements such as 
cells, casts, crystals, mucus and bacteria 

Urine composition 



 



 

Formation of urine 

Filtration  Reabsorption  Secretion  

FORMATION OF 
URINE 



 
 -The specimen must be collected in a clean dry, 

disposable container. 

 

 - The container must be properly labeled with the patient 
name, date, and time of collection. The labels should be 
applied to the container and not to the lid. 

 

 - The specimen must be delivered to the laboratory on 
time and tested within 1hr, OR it should be Refrigerated 
or have an appropriate chemical preservative added. eg. 
Toluene, thymol, formalin or boric acid). 

 

 

Specimen  collection  



 
 Transformation of urea to ammonia which increase pH. 
                     urease 
 Urea  ─────── 2NH3 + Co2. 
                         (Bacteria)  
 Decrease glucose due to glycolysis and bacterial utilization. 
 Decrease ketones because of volatilization. 
 Decrease bilirubin from exposure to light. 
 Increase bacterial number. 
 Increase turbidity caused by bacteria & amorphous. 
 Disintegration of RBCs casts. 
 Increase nitrite due to bacterial reduction of nitrate. 
 Changes in color due to oxidation or reduction of metabolic.  

 
 

CHANGES OCCUR IN NON PRESERVED 
 SPECIMEN 



 
 Random specimen (at any time). 

 
 First morning specimen 

 
 24 hr’s collection 

 
 Post. Prandial sample 

 
 Clean catch sample (midstream urine) 

 
 Catheterized urine 

 
 Supra - pubic 

TYPES OF SPECIMEN  



 
Color 

Clarity 

Odor 

Volume 

 Specific gravity 

 pH 

MACROSCOPIC 
EXAMINATION OF THE 

URINE 



 
 * Normal urine color has a wide range of variation 

ranging from pale yellow, straw, yellow, dark yellow, 
amber due to urobillin ,trace of urobilinogen appears in 
urine  
 

    The color is affected by: - 
 Concentration of urine. 
 pH. 
 Metabolic activity. 
 Diet intake (Beet). 
 Drugs may change urine color (Rifampicine) 

color: 
 



 
 Yellow – green 
 Biliverdin (greenish) just in abnormal cases when there is liver 

cirrhosis  
 Which give a yellow foam & (- ve) test for bilirubin 
 Blue – Green: 
 Pseudomonas Infection  

 
 

 Brownish yellow: 
 Hepatitis and obstructive jaundice, with excessive bilirubin in 

urine 
 Bilirubin         on shaking yellow foam will appear. 
 Urobilin          on shaking the foam has no color. 

 
 

COLOR 



 
 Pink – Red: 
 Due to the presence of fresh blood (hematuria) or Hb (hemoglobinuria) 
 Fresh blood will give smoky color while Hb gives clear reddish urine, 

which may be due to: -  
 Urinary tract infection, Calculi, Trauma 
 Menstrual contamination. 
 Cancer kidney or cancer bladder  
 Dark brown: 
 Malignant Melanoma: 
      .Melanogen (Colorless) ──light─  Melanin (Brown).  
 Nephritic syndrome (cola color of urine)  
 Black Urine: - 
 Alkaptonurea (ochronosis), a disease of tyrosine metabolism.  

 

COLOR 



 
 Fresh normal urine has a faint aromatic odor due to 

the presence of some volatile acids. 

 

 In some pathological conditions, certain metabolites 
may be produced to give a specific odor such as: 

 Fruity odor is due to acetone.(Diabetic urine) 

Ammoniac odor urine standing long time 

Offensive odor Bacterial action of pus (UTI). 

  Mousy odor Phenylalanine (phenylketonurea 
“PKU” ). 

 

ODOR 



 
Adult urine volume = 600 – 2500 ml /24hr. 0.5-1ml 

/kg/hr, Average 1.5 litres  

Children urine volume =200–400ml /24hr (4ml/kg/ 
hr). 

Which depends on: 

Water intake  

 External temperature. 

Mental and physical state. 

 Intake of fluid and diuretics (Drugs, alcohol ,tea). 

 

 

VOLUME 



 
 The specific gravity is the ratio between the density 

of an object, and a reference substance. The specific 
gravity can tell us, based on its value, if the object 
will sink or float in our reference substance. Usually 
our reference substance is water which always has a 
density of 1 gram per milliliter or 1 gram per cubic 
centimeter. 

SPECIFIC GRAVITY 



 
what is density, anyway? An object's density is a 

measure of how compact or heavy it is, in a given 
volume. We measure density in mass per unit 
volume which is written using measures like grams 
per milliliter (g/mL), grams per cubic centimeter 
(g/cm^3), or kilograms per liter (kg/L). 

Specific gravity 



 
 The formula for specific gravity, given that the 

reference substance is water, is the density of the 
object divided by the density of the water. Here, we 
use the Greek symbol Rho to indicate density. 

 

The Formula for Specific 
Gravity 



 
Oligouria: marked decrease in urine flow  < 400 ml. 

Polyuria: Marked increase in urine flow    > 2500 ml. 

Anuria: <100ml/day  

Nocturia: excessive urination during night. 

 

 

 

abnormalities 



 

THANK YOU 



 
 


