Urine and other body fluids 
Course Title: 


Urinalysis and Body fluids
Course Code:

            MeLS 3143 

Credit Hours:


4

Lecture: 
2 hours per week


Laboratory: 
3 hours per week

Prerequisite:


None

Instructor: 
Course objectives:

   At the end of the course students will be able to:

· describe the urinary system and briefly state their function 

· describe the formation and composition of urine

· describe the different types of urine collection technique 

· describe the different types of urine preservatives 

· perform, record and interpret the result of physical examination of urine. 

· perform, record and interpret the result of chemical examination of urine

· perform, record  and interpret the results of microscopic examination of urine

· Recognize and apply quality control measures in urinalysis
· Describe the physical properties of body fluids.

· Recognize formation and composition of body fluids (synovial fluid, cerebrospinal fluid, serous fluid, seminal fluid, amniotic fluids, Pleural fluids)

· Define the clinical usefulness of body fluid analysis

· Recognize the importance of unique specimen collection requirements

· Recognize the necessity for use of universal precautions when handling specimens

· Describe the patterns of infection as illustrated by protein and glucose levels, leukocyte counts and cell types, along with gram – staining reactions seen in body fluid specimens

· Recognize laboratory quality control in body fluid analysis  

· Prepare and stain body fluids.

· Illustrate the physical, chemical and microscopic aspects of body fluid 

· Demonstrate proficiency in body fluid examination

· Correlate laboratory test results with diseases or conditions in which body fluid specimens are collected and examined.

Course description:
This course will cover: Over view of urine; formation and physiological role of urine; Anatomy and physiology of the kidney; Collection of urine specimen; preservation of urine specimen; physical examination of urine; chemical analysis of urine; Microscopic examination of urine; Quality Assurance in Urine. Over view of body fluid analysis; formation and physiological role of body fluids; Formation of body fluids (synovial fluid, cerebrospinal fluid, serous fluid, seminal fluid, amniotic fluids, Pleural fluids); Collection of body fluid specimens; preservation of body fluid specimens; Examination of body Fluids; quality assurance and clinical correlation of body fluid analysis  procedures.  
Course outline:
Chapter one (6 hours)
· Urinary System, Anatomy and Physiology (3hrs)
The Urinary System 

Anatomy of the Kidney 

Physiology of the Kidney and Formation of Urine 

Composition of Urine and Factors Affecting its Composition 

Renal Clearance and Renal Threshold
Chapter Two 3hrs)
· Collection and preservation of  urine specimen(3hrs)
Collection of urine specimen

Preservation of urine specimen

Type of Examination in Routine Urinalysis
Chapter Three (3hrs
· Physical  examination of urine
Volume

Odor

Foam

Color

Transparency

PH 
Specific Gravity

Chapter Four (8hrs)
· Chemical  analysis of urine

· Types, principles, Clinical significance, sources of errors, interferences, sensitivity/specificity of test reactions 

Sugar

Ketone Bodies 

Protein 

Bence Jones Protein 

Hemoglobin 

Myoglobin 

Bilirubin  

Urobilinogen  

Urobilin  

Leukocyte Esterase    

Nitrite

Calcium

Indican

Melanin

Ascorbic Acid

Mucopolysaccharide  

Chapter Five (6hrs)

· Microscopic examination of urine

Procedure for microscopic examination

Source of  errors in the microscopic examination of urine

Urinary Sediments     

Organized Urinary Sediments
Parasites, fungal and bacteria in urine
Non-Organized Urinary Sediments (Urine Crystals)

Body cells, crystals, casts, yeasts, bacteria, sperm

Methods of reporting formed elements
· Quality control of urine
Chapter six (9hrs)
     Other Body fluids

· Introduction to body fluids (1/2 hrs)
· Types of body fluids

· Cerebrospinal fluid analysis (2hrs)
· Collection of CSF sample

· Routine Laboratory assays of CSF

· Gross appearance

· RBC &WBC counts
· Differential count
· Microbiological Examination

· Serological Examination

· Synovial fluid analysis (1&1/2hrs)
· Obtaining synovial fluid

· Differential diagnosis of joint diseases

· Routine Laboratory assays

· Gross appearance

· RBC &WBC counts

· Chemical analysis
· Differential white blood cell count
· Microbiological Examination

· Serological Examination

· Serous (pleural, pericardial and peritoneal) fluid analysis (2hrs)
· Transudates versus exudates

· Description of each serous fluids 

· Collection of serous fluid specimen

· Routine Laboratory assays

· Gross appearance

· RBC &WBC counts

· Chemical analysis

· Morphological Examination

· Microbiological Examination

· Serological Examination

· Semen analysis (2hrs)
· Collection of semen specimen

· Routine Laboratory assays

· Macroscopic examination

· Microscopic examination

· Morphological examination
Amniotic fluid analysis (1hrs)
· Collection of the amniotic fluid specimen

· Laboratory assays

· Morphologic characteristics of cells seen in body fluids 

· Cells from peripheral blood

· Phagocytic cells

· Miscellaneous cells

· Nasal smear analysis 

· Eosinophil counts for Asthmatic patients

· Quality control in body fluid analysis 
Practical Sessions 

The practical session will cover: Determination of various physical properties of urine; semi-quantitation of urinary protein, glucose, ketone bodies, bilirubin, urobilin and urobilinogen by different chemical methods. Chemical investigation of occult blood in urine, indican, melanin and preparation of urine sediment; microscopic examination of the sediment for RBCs, WBCs; different Casts, abnormal crystals, yeast cells, bacteria, parasites and others; perform various body fluid analysis.
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Teaching Methods: 

· Lecture 

· Demonstration 

· Presentation and group discussion 

· Laboratory practice

· Audiovisual 

Assessment Method: 

· Assignment & Quiz (15%)

· Laboratory report (10%)

· Practical examination (20%)

· Mid examination (20%)

· Final examination (40%)

Time Allocation: 80 contact hours (32 hours theory & 48 hours Lab)

Grading: Fixed scale 

Type of Examination:

Theory: 
· Multiple choice questions, Short answers, Essays (minimum)

· Matching, Completion and True or false (Optional)

Practical: 
· Display (spotter)

· Examination of specimen

· Demonstration of Lab procedures

· Identification 

· Oral examination 

65

