Foundation Standard 1    
ACADEMIC FOUNDATION

  
Urinary System

INSTRUCTIONAL ACTIVITIES

1.
Instruct the student to read Diversified Health Occupations.
2.
Instruct the student to define the key terms.

3.
Instruct the student to complete the workbook assignment for Diversified 

Health Occupations.
4.
Instruct student to complete the kidney activity.

5.
Discuss the importance of related issues: collecting urine specimens, 

testing urine, measuring intake and output, performing catheter care, and 

straining urine.

6.
Assign anatomy and physiology project for this unit.

7.
Discuss related health careers.

8.
View available audiovisual resources related to the urinary system.

9.
Instruct the student to take notes and participate in class discussion and 

activities. (See notes in Diversified Health Occupations: Teacher’s 

Resource Kit.)

INSTRUCTIONAL MATERIALS/RESOURCES


1.
Thomas. Tabor’s Cyclopedic Medical Dictionary.


2.
Simmers. Diversified Health Occupations.

3.
Simmers. Diversified Health Occupations: Teacher’s Resource Kit.

4.
Simmers. Diversified Health Occupations: Workbook.

5.
National Kidney Foundation of South Carolina http://www.kidney-sc.org/


6.
National Kidney Foundation http://www.kidney.org/


7.
Website:  www.texashste.com
8.
PowerPoint presentation:  
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SUPPLEMENTAL KEY TERMS

Anuria

Calculi

Catheter

Cystitis

Cystoscope

Dialysis

Diuresis

Dysuria

Enuresis

Excretory

Glomerulonephritis

Hematuria

Incontinence

Intravenous pyelogram

Lithotripsy

Nocturia

Nephritis

Nephrology

Oliguria

Polyuria

Pyelonephritis

Renal

Renal failure

Retention

Stress Urinary Incontinence (SUI)

Uremia

Urethritis

Urinalysis

Urinate

Urology

Void

RELATED HEALTH CAREERS

Dialysis Technician

Laboratory Assistant

Medical Laboratory Technician

Medical Technologist

Nephrologist

Nurse

Pathologist

Perfusionist

Radiologist

Urologist 
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The Urinary System

1. Name the organs of the urinary system.

a. c.

b. d.

2. What is the main function of the kidneys?

3. The 




kidney is lower because it is pressed down by the 




 .

4. The 



 is a tube with a small diameter that leads from the kidney or renal pelvis to the urinary bladder.

5. The 





​ is a large muscular bag that lies in the pelvis behind the pubic bones.  It has _____________________ openings.

6. To leave the body, urine passes from the bladder down the 



 and out its external opening, called the ______________________.

7. The urethra of the male is about 


 inches in length.

8.
Define:

a. Calculus:

b. Renal:

c. Nephrectomy:

d. Nephritis:

e. Nephrosis:

f. Nephrotomy:

9.
The 




 perform the function of excreting the waste 

product of metabolism from the 





.

10.
The 




 is a tube of small diameter that leads from the kidney or renal pelvis to the 




.
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11.
The amount of urine formed daily averages about _____________________.

12.
The urethra of the female is ___________ inches in length.

13.
The bean-shaped glandular organs that secrete urine are called 




.

14.
The 




 are ducts (tubes) that carry urine from the kidneys down to the urinary bladder.

15.
Urine is expelled from the body through a tube called the __________________.

16.
Expelling the urine from the bladder is called ____________________________.

17.
Excessive expansion of the bladder wall causes a condition known as ___________________________.

18.
The normal amount of adult urine secretion is ________________ within 24 hours.

19.
Inflammation of the urinary bladder is called _____________________.

20.
The weight of a given volume of urine as compared with the weight of an equal volume of pure water is called _______________________.

21.
The acidity or alkalinity of the urine is measured in units called 

_________________.

22.
List at least three physical properties for which a urine sample is examined.

23.
How is urine preserved?

24.
The normal color for urine is _________________________.










        
   Answer Key
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The Urinary System
1.
a.  Kidneys

b.  Bladder

c.  Ureters

d.  Urethra

2.
To excrete the waste products of metabolism from the bloodstream

3. 
right 

liver

4.
ureter 

5. 
bladder


3

6. 
urethra

urinary meatus

7.
8 inches

8.

Define:

Calculus: 

A small stone found in a passage or hollow organ.

Renal: 

Pertaining to the kidney.

Nephrectomy: 
Surgical removal of the kidney.

Nephritis: 

Inflammation of the kidney.

Nephrosis:

Degeneration of the kidney without signs of inflammation.

Nephrotomy: 
Incision of the kidney.

9.     
kidneys


bloodstream

10.
ureter


bladder

11.
1,500 cc

12.
1 – 1  ½ inches

13.
kidneys

14.
ureters

15.
urethra

16.
urination  or micturation

Answer Key
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17. 
bladder distension

18.
1,300 to 1,500 ccs (2 to 3 pints)

19.
cystitis

20.
specific gravity

21.
pH

22.
Color


Odor


Appearance

pH

specific gravity

23.
by chemicals or refrigeration

24.
pale to dark yellow

NAME ______________________________________   DATE:__________________

KIDNEY ACTIVITY
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Each kidney is divided into two main sections:  the cortex or outer section and the medulla or inner section.  In the center is the renal basin or renal pelvis from which the ureter descends.  Blood flows to the kidney through the renal artery and away from the kidney through the renal vein.

COLOR and LABEL:

Cortex – purple

Medulla – orange

Renal pelvis – yellow

Ureter – green

Renal artery – red

Renal vein – blue

NORMAL URINE CHARACTERISTICS

FACT SHEET

Characteristic
Description

Amount

1-2 liters (1,000-2,000 cc) per 24 hours; variable 

depending on fluid intake and water loss through the skin and GI tract

Color

Straw or amber; darker means more concentrated; 



should be clear, not cloudy

Specific gravity
1.010-1.025; a measure of the dissolved material in 



urine; the lower the value, the more dilute the urine

pH

Average 6; range 4.6-8.0; diet has the greatest effect on urine pH

Composition

95% water; 5% salts and waste products

Nitrogenous wastes
Urea-from amino acid metabolism

    
Creatinine-from muscle metabolism


Uric acid-from nucleic acid metabolism

ABNORMAL URINE CONTENTS

FACT SHEET

Characteristic

Reason(s)

Glycosuria (presence of  
Filtrate levels will also be normal and will not 

  glucose) 

exceed the threshold level for reabsorption.  In an untreated diabetic, blood glucose is too high; the filtrate glucose level is too high.  The kidneys reabsorb glucose up to their threshold level, but the excess remains in the filtrate and is excreted in urine.

Proteinuria (presence of 
Most plasma proteins are too large to be forced 

  protein) 
out of the glomeruli,  and the small proteins that 


enter the filtrate are  reabsorbed by pinocytosis.  


The presence of protein in the urine indicates that 


the glomeruli have become too permeable, as 


occurs in some types of kidney disease.

Hematuria (presence of
The presence of RBCs in urine may indicate that 

  glomeruli blood—RBCs)
they have become too permeable.  Another possible cause might be bleeding somewhere in the urinary tract.  Pinpointing the site of bleeding would require specific diagnostic tests.  Menstruation would cause RBCs to be mixed in urine.

Bacteriuria (presence of

Bacteria give urine a cloudy rather than clear

  bacteria) 


appearance; WBCs may be present.  The presence of bacteria means an infection somewhere in the urinary tract.  Further diagnostic tests would be needed to determine the precise location.

Ketonuria (presence of

Ketones are formed from fats and proteins that are 

  ketones)


used for energy production.  A trace of ketones in urine is normal.  Higher levels of ketones indicate an increased use of fats and proteins for energy.  This may be the result of malfunctioning carbohydrate  metabolism (as in diabetes mellitus) or simply the result of a high protein diet.
� EMBED PowerPoint.Show.8  ���
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URINARY SYSTEM

		AKA EXCRETORY SYSTEM

		REMOVES CERTAIN WASTES AND EXCESS WATER FROM BODY

		MAINTAINS ACID-BASE BALANCE









URINARY STRUCTURES

		  2 KIDNEYS



		  2 URETERS



		BLADDER



		URETHRA









KIDNEYS

		     2 BEAN-SHAPED ORGANS









KIDNEYS

LOCATION: BESIDE VERTEBRAL        

                         COLUMN

                      BEHIND ABDOMINAL

                      CAVITY

                      IN PERITONEUM







KIDNEYS

		PROTECTED BY RIBS AND CUSHION OF FAT

		HELD IN POSITION BY CONNECTIVE TISSUE

		ENCLOSED IN ADIPOSE CAPSULE

		COVERED BY RENAL FASCIA OR FIBROUS CAPSULE









KIDNEYS

		DIVIDED INTO 2 MAIN SECTIONS





    







CORTEX

		OUTER SECTION OF KIDNEY



		CONTAINS MOST OF THE NEPHRONS



   (WHICH AID IN PRODUCTION OF URINE)







MEDULLA

		INNER SECTION OF KIDNEY



		CONTAINS MOST OF THE COLLECTING TUBULES (WHICH CARRY THE URINE FROM  THE NEPHRONS THROUGH THE KIDNEYS)









NEPHRONS

		MICROSCOPIC FILTERING UNITS IN THE KIDNEYS



		OVER ONE MILLION PER KIDNEY











NEPHRONS

		CONSISTS OF:



         GLOMERULUS

         BOWMAN’S CAPSULE

         PROXIMAL CONVOLUTED  

         TUBULE

         DISTAL CONVOLUTED TUBULE

         COLLECTING DUCT







RENAL ARTERIES





		CARRY BLOOD TO KIDNEYS

		BRANCHES PASS THROUGH THE MEDULLA TO CORTEX WHERE BLOOD ENTERS THE GLOMERULUS









GLOMERULUS

		A CLUSTER OF CAPILLARIES

		FILTERS FROM THE BLOOD:



   WATER, SALT, SUGAR, METABOLIC PRODUCTS AND OTHER SUBSTANCES 

		DOES NOT FILTER PROTEIN AND RBC

		SUBSTANCES FILTERED OUT ENTER BOWMAN’S CAPSULE









   BOWMAN’S CAPSULE



		A C-SHAPED STRUCTURE

		SURROUNDS GLOMERULUS

		IS THE START OF THE CONVOLUTED TUBULE

		PASSES THE FILTERED MATERIALS INTO THE CONVOLUTED TUBLE









TUBULES

		FILTERED SUBSTANCES NEEDED BY THE BODY ARE REABSORBED AND RETURNED TO THE BLOOD CAPILLARIES

		MOST OF THE SUGAR, WATER AND SALTS ARE REABSORBED

		UREA, URIC ACID AND CREATININE REMAIN IN THE TUBULES









URINE

		MADE UP OF OF A CONCENTRATED LIQUID OR UREA, URIC ACID, CREATININE, MINERAL SALTS, PIGMENTS AND 95% WATER

		LIQUID WASTE PRODUCT PRODUCED BY URINARY SYSTEM

		PRESENCE OF SUGAR USUALLY INDICATES DISEASE









URINE

		ABOUT 1500 TO 2000CC (1 1/2 - 2 QTS) PRODUCED DAILY

		150 QUARTS OF LIQUID FILTERED THROUGHT KIDNESY DAILY

		FROM BOWMAN’S CAPSULE URINE ENTERS COLLECTING DUCTS OR TUBULES LOCATED IN MEDULLA









COLLECTING DUCTS

		LOCATED IN MEDULLA



		AKA TUBULES



		EMPTY INTO THE RENAL BASIN OR PELVIS (WHICH IS FIRST PORTION OF URETER)









URETERS

		TWO MUSCULAR TUBES

		10 - 12 INCHES LONG

		EXTENDS FROM RENAL PELVIS TO BLADDER

		PERISTALSIS MOVES URINE 









BLADDER

		HOLLOW MUSCULAR SAC

		LOCATED BEHIND SYMPHYSIS PUBIS

		MIDLINE IN PELVIC CAVITY

		LINED WITH MUSCOUS MEMBRANE









BLADDER

		MUCOUS MEMBRANE ARRANGED IN FOLDS CALLED RUGAE

		RUGAE DISAPPEARS AS BLADDER EXPANDS









BLADDER 

		THE WALL OF THE BLADDER IS MADE OF THREE LAYERS OF SMOOTH MUSCLE (VISCERAL)

		URGE TO VOID OR URINATE BEGINS WHEN BLADDER CONTAINS ABOUT 250CC (1 CUP)

		MICTURATE IS TERM MEANING TO URINATE









BLADDER FUNCTIONS



		RECEIVES URINE FROM URETERS

		STORES URINE UNTIL EXPELLED FROM BODY









BLADDER MUSCLES

		CIRCULAR SPHINCTER MUSCLES CONTROL BLADDER OPENING TO PREVENT EMPTYING

		WHEN BLADDER IS FULL, RECEPTORS IN WALL SEND MESSAGE TO BRAIN

		BRAIN SENDS MESSAGE TO RELAX SPHINCTER









URETHRA

		TUBE THAT CARRIES URINE FROM BLADDER TO OUTSIDE



		EXTERNAL OPENING CALLED URINARY MEATUS



		DIFFERENT IN MALE AND FEMALE











		FEMALES:  URETHRA ABOUT 1 1/2” LONG

		OPENS IN FRONT OF VAGINA

		CARRIES ONLY URINE











		MALES:  ABOUT 8” LONG AND S-SHAPED

		PASSES THROUGH PROSTATE GLAND



    AND THROUGH THE PENIS

		CARRIES BOTH URINE AND SEMEN









POLYURIA

EXCESS URINATION







OLIGURIA

BELOW NORMAL AMOUNT OF URINE







ANURIA

ABSENCE OF URINE







HEMATURIA

BLOOD IN URINE







NOCTURIA

URINATION AT NIGHT







DYSURIA

PAINFUL URINATION







RETENTION

INABILITY TO EMPTY BLADDER







INCONTINENCE

INVOLUNTARY URINATION







DISEASES OF THE URINARY SYSTEM







CYSTITIS











NEPHRITIS











ACUTE NEPHRITIS











CHRONIC NEPHRITIS











PYELONEPHRITIS











RENAL CALCULUS











RENAL FAILURE











ACUTE RENAL FAILURE











CHRONIC RENAL FAILURE











CHRONIC RENAL FAILURE











UREMIA











URETHRITIS












