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Functions of Renal system 

Excretory functions 

Metabolic waste Urea , Creatinin 

Drug clearance 

Toxin clearance 

Regulatory functions 

Water balance Blood / urine volume change 

Electrolyte balance Na+, K+, Ca++, Cl-, HCO3- 

Acid base balance 



Functions of Renal system 

Endocrine functions 

Renin Works with angiotensin system 

Prostaglandins Works on renal blood flow 

Erythropoitin Synthesis of new RBC 

Metabolic functions 

Vitamin D synthesis Works in association with para-

thyroid hormone 



Urine collection 

Urine analysis & body fluids 

 - Susan king 

 -Marjorie Schaub 



Urine collection & preservation 
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Urine collection & preservation 



Urine – Routine analysis 

Physical examination Color : 

Appearance  Normal urine color has wide range from pale 

yellow, straw, light yellow, dark yellow  amber 

because of the presence of urochrome pigment 

and some urobilin and uroerythrin 

The color is effected by 

• Concentration 

• pH 

• Metabolic activity 

• Drugs 

• Diet (beetroot) 

Routine analysis Includes the examination  of physical 

and chemical  characteristics  and microscopic 

studies of cellular & non cellular components  
 



Urine – Routine analysis 

 Physical examination - Abnormalities in color  

Colorless to pale yellow 

• High intake of water 

• Reduced sweat 

• Using diuretics 

• Diabetes Mellitus 

• Diabetes Insipidus 

• Alcohol intake 

• Nervousness 

Dark yellow, Amber, orange 

• low water intake 

• excessive sweating 

• dehydration (high grade fever / 

burns) 

• Diet (carrots , viatamin A 

supplements) 

• some drugs 

Brownish yellow 

• Bilirubin – yellow foam upon 

shaking 

• Urobilin – no yellow foam upon 

shaking 

Pink – red 

• Presence of blood – UTI 

infection, Trauma…. 

Blue – green 

Infection - Pesudomonas 

Yellow - green 

• Bilirubin upon oxidation turns green 

Black urine 

• Alkaptonurea – inborn error of 

metabolism (tyrosine metabolism 



Urine – Routine analysis 

Physical examination Abnormalities in Odor 

  Normal urine has faint aromatic odor 

Fruity odor – Diabetic urine – acetone 

Offensive odor – infection 

Apple odor – diet (asparagus) 



Urine – Routine analysis 

Physical examination - Abnormalities in Volume 

Normal adult urine volume – 600 ml – 2400 ml  

Normal children volume – 200 ml – 400 ml / day 

Depends on water intake, ambiance temperature, mental and 

physical state, use of drugs. 

Oligourea : decrease in urine 

less than 400 ml 

• low water intake 

• Dehydration – vomiting,   

Diarrhea, sweating 

• Renal Ischemia – heart failure, 

Hypotension 

• Obsrtuction by – stone, tumor… 

Polyurea : increase in urine 

more than 2500 ml 

• Increased fluid intake, 

• Increased salt and protein diet, 

• Use of diuretics (some drugs, 

green tea) 

• Intravenous saline 

• Diabetes 

• Renal diseases 



Urine – Routine analysis 

Physical examination Abnormalities in Volume 

Anuria : complete stoppage of urine flow 

• Presence of stone or tumor 

• Severe renal defect and loss of urine formation 

• Hemolytic reaction (after blood transfuction) 

Nocturia : excessive urination in night 

Physical examination Specific gravity 

Indicates kidneys ability to concentrate / dilute 

Normally it is 1.002 – 1.035 

Low specific gravity     

• Diabetes Insipidus 

• Glomerulonephritis 

• Renal damage 

High specific gravity 

• Diabetes mellitus 

• High fever 

• drugs… 



Urine – Routine analysis 

Chemical examination - pH 

One of the regulatory functions of kidneys 

Normal pH range is 4.6 – 8.0 

If urine pH is moret han 9 sample can be rejected 

Acidic urine 

• High protein diet 

• Starvation 

• dehydration 

• Some drugs 

Alkaline urine 

• High veg. diet 

• Urinary tract infections 

• Some drugs 

• Crystals of Ca. oxalate, uric acid, 

cystine… 

 

• Crystals of Ca. carbonate, Ca. 

phosphate, Mg. Phosphate…. 



Urine – Routine analysis 

Chemical examination - Protein 

Small amount of protein appears daily in normal urine (50 – 150 mg / Day). 

More than 150 mg/day can be called proteinuria 

Proteinurea 

• Glomerular membrane damage 

• Absorption problems 

• Heavy metal poisoning 

• Some cancers 

Non pathological proteinurea 

• High grade fever 

• Emotional disturbances 

• Later months of pregnancy 

• excessive excercises 



Urine – Routine analysis 

Chemical examination - Glucose 

Normally all the glucose filtered by glomerulus is reabsorbed. 

If blood glucose concentration is increased, reabsorption of glucose is 

decreased and glucose appears in urine 

Glycosuria – excess sugar in urines 

Threshold of glucose is – 180 mg / dl 

Glycosuria 

• Reabsorption defects 

• Diabetes 

• Alimentary glycosuria 

• Stress 

• Diseases of pancreas 



Urine – Routine analysis 

Chemical examination – Blood, hemoglobin and myoglobin 

Normally there is no blood or hemoglobin in urine. If present it is called 

Hematuria – Presence of RBC 

Hemoglobinuria – Presence of free hemoglobin 

Myoglobinuria – Presence of myoglobin which is heme, muscle protein 

Hematuria 

• Presence of RBC 

• Renal disease 

• Renal Calculi 

• Tumor 

• Trauma 

• lower UTI infections 

• Catheterization  

• Bleeding disorders 

• Leukemia 

• Hemophelia 

Hemoglobinuria 

• Hemolytic anemia 

• Severe burns 

• Transfusion reaction 

• Poisoning 

• Severe exercise 

• Some infections 

Myoglobinuria 

• Muscular trauma 

• Convulsions 

• Coma 

• Muscle diseases 

 



Urine – Routine analysis 

Chemical examination – Ketone bodies 

Ketones are products of fat metabolism 

Acetone, Acetoacetic acid and beta-hydroxybutyric acid are examples 

Ketonurea occurs in 

• Diabetes 

• Starvation 



Urine – Routine analysis 



Urine – Routine analysis 

Microscopic examination of urine - techniques 



Urine – Routine analysis 

Microscopic examination of urine 

Normal urine contains small number of cells and other elements 

Epithelial cells from nephron, pelvis, bladder and urethra 

Spermatozoa from prostate, some RBC, WBC and occasional casts also 

found normally 

Method of examination 

Sedimentation by centrifugation 

Resuspend the sediment and pour on glass slide and cover slip 

Examination 

At low magnification number of casts cells can be reported (5-10 

casts/LPF) 

At high magnification crystals, cells, bacteria can be reported (1-5 wbc / 

HPF) 



Urine – Routine analysis 

Microscopic examination of urine - RBC 

Theoretically no RBLC should be found. But some found in healthy 

individual also 

If 1 or more RBC found in every HPF the specimen is abnormal 

Shape of RBC might be effected by urine concentration 

Ghost cell (erythrocyte cell membrane) 

Faint RBC which is exposed to hemolysis due hypotonic alkaline urine 

Indicates presence of hemoglobin 

Dysmorphic cell (shrinking RBC) 

Possible hemorrhage or trauma 

Indicates hypertonic urine 



Urine – Routine analysis 

Microscopic examination of urine - WBC 

Presence of abnormal number of WBC in urine is referred as Pyuria  

Appears in infection and inflammation  in upper or lower urinary tract 

Also found during acute glomerulonephritis 

Origin of WBC in urine 

• Through glomerular damage 

• Migration through the site of infection 

They are granular in appearance  

WBC RBC 



Urine – Routine analysis 

Microscopic examination of urine – RBC & WBC 



Urine – Routine analysis 

Microscopic examination of urine – Epithelial cells 

Normally few epithelial cells are present because of cell turnover which 

may originate from any site of urogenitory tract 

Marked increase may indicate inflammation 

Types of epithelial cells 

Renal Tubular Transitional Squamous  

Most common Originate from bladder 

and urethra 

Originate from genitals 

and lower urethra 

Found during tubular 

necrosis by viral 

infections / toxins 

Generally not 

associated with 

pathology unless 

Abnormal number and 

morphology   

Most frequently seen 

and least significant 

Play role in graft 

rejection 



Urine – Routine analysis 



Urine – Routine analysis 

Microscopic examination of urine – Casts 

Small tube shaped particles  

They can be made of WBC, RBC, Kidney cells or substances like protein 

and fat 

Hyaline casts RBC casts Protein  casts  

Most common 0-2 /LPF Not common Factors responsible are 

Contain Tamm-horsfall 

protein (uromodulin) 

Formed of RBC in 

association with 

uromodulin 

• low flow rate of urine 

• high salt conc. 

• low pH 

Found during 

strenuous exercise, 

fever, dehydration, 

stress and nephritis, 

cancer 

Generally indicate 

serious disease like 

nephritis, renal 

infraction, SLE….. 

All these favor protein 

denaturation leading to 

casts like hyaline casts 



Urine – Routine analysis 

Microscopic examination of urine – Casts 

WBC casts  

 

 

All found during many pathological conditions 

Bacterial  casts 

Epithelial cell  casts  

Granular casts 

Waxy casts 



Urine – Routine analysis 

Microscopic examination of urine – Microbes 

Microbes are usually present because of the normal flora of genitals 

Because of their omnipresence nature and rapid multiplying ability, sample 

collected with extreme caution should be interpreted in view of pathology 

Diagnosis generally requires culture 

If one organism found more than 100,000 / ml of urine is pathological 

If multiple organisms found it might indicate contamination 

Yeast often confused with RBC and some crystals, but can be 

distinguished by their budding 

RBC Yeast 



Urine – Routine analysis 

Microscopic examination of urine – Crystals 

Crystals are generally found in urine and rarely clinical significance 

Crystals are formed by precipitation of urine salts. pH, concentration, and 

temperature effects formation. 

pH is the most valuable aid in crystal identification 

pH of urine defines the chemicals precipitate 

Hence crystals are categorized as normal / abnormal crystals and crystals 

in acidic / alkaline urine 



Urine – Routine analysis 

Microscopic examination of urine – Crystals 

1. Normal endogenous crystals 

Acidic urine Alkaline urine 

Uric acid plates rhombic, rosettes, 

wedges and needles. Found during 

Gout, leukemia 

Phosphate are most common 

crystals found in alkaline urine 

Calcium oxalate color less 

resembles envelopes. Are seen in  

Genetically susceptible peoples 

following large doses of Vit. C 

Calcium phosphate – colorless thin 

prisms, plates or needles 

Ammonium biurate – brownish 

yellow 

Calcium carbonate – small colorless 

with bumbell or spherical shapes 

2. Abnormal endogenous crystals 

Cystine, cholesterol, leucine, tyrosine, bilirubin, sulfonamide 

Exogenous crystals 

Starch , talcum powder (from gloves) 



Urine – Routine analysis 

Microscopic examination of urine – Crystals 
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Next class 

CSF……… 


