Name:________________________
Date:______________________

Lab Partner(s):

Kidney Dissection Lab
Background Information
The human urinary system consists of two kidneys, two ureters, one urinary bladder, and one urethra. This system has two basic functions, both of which occur in the kidneys. The first function is to remove nitrogenous wastes (such as creatine, urea, and uric acid) from the body. The second function is to maintain the ion, pH, and water levels in the blood.

One product of these processes is urine, a pale yellow fluid containing water, and particles such as urea, sodium, potassium, creatine, and uric acid. Urine moves from the kidneys to the urinary bladder via the ureters, which are essentially tube shaped extensions of the renal pelvis. Urine is stored in the urinary bladder until it leaves the body via the urethra.
Basic Kidney Anatomy 

There are four primary components to a kidney: 

1. Renal Capsule: A smooth semitransparent membrane that adheres tightly to the outer surface of the kidney. 
2. Renal Cortex: The region of the kidney just below the capsule. In a fresh kidney the colour of the cortex will be reddish brown.

3. Renal Medulla: The region deeper into the kidney, beneath the cortex layer. In a fresh kidney it is more red in coIour than the cortex. It is segregated into triangular and columnar regions. The triangular regions are the renal pyramids, which should be striated (or striped) in appearance due to the collecting ducts running through them. The columnar regions between the pyramids are the renal columns. These renal columns are where the interlobar arteries are located. 
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4. Renal Pelvis: A cavity within the kidney that is continuous with the ureter, which exits from the hilum. The pelvis has portions that extend towards the apexes of the renal pyramids. The primary (large) extensions are the major calyces and the smaller extensions are the minor calyces. 
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Procedure

Part 1: EXTERNAL ANATOMY

1. Examine the outside of the kidney. The ureter, renal artery, and renal vein all enter the kidney in the same area. If they are present, the ureter can be identified by the larger amount of adipose tissue that is usually attached to it. 

2. Identify the ureter, renal artery, and renal vein if they are present. 

3. Observe the renal capsule and adipose capsule.

4. Find the renal hilus. This is the “pinched-in” area where renal blood vessels and the ureter attach to the kidney.

Q1) Describe the renal hilus. Can you tell the difference between the renal artery, renal vein, and ureter?

What do each of them look like?

Q2) How does the Renal Capsule look and feel? What do you think the function of the renal and adipose

 capsules are?
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5. Observe the whitish adipose (fat) tissue clinging to the renal capsule. These are remnants of the adipose capsule. Use your scissors to remove excess adipose tissue around the hilus region, and the probe to help you identify the ureter and any blood vessels located in the hilus region. Complete two biological drawings of two views of the exterior of the kidney.
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Part 2: REMOVAL OF THE RENAL CAPSULE

Part 3: FRONTAL SECTION OF THE KIDNEY

Carefully, using the forceps, pinch the renal capsule and make a small incision with the scissors to start a hole in the capsule. Using the scissors and forceps, remove the capsule
Letting the kidney lie flat as shown in the figure at left, cut the kidney in half lengthwise from the side. Do not cut until you have checked and are sure of the correct direction of your cut—As a surgeon, you only get one chance to cut, and there is no way to redo this. [image: image8.png]Anatomy of the Kidney
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3. Cut the kidney in half longitudinally using the knife or with short repeated strokes of the scalpel.
4.  Examine the interior structure of the kidney. Identify the cortex, medulla, renal pyramids, renal columns, the major calyx and minor calyxes, the ureter and any blood vessels present. It may be useful to trace the vessels from the hilus region with a blunt probe to help with identification.


· The renal cortex is the solid-looking outermost part of the kidney. It contains many small arteries and veins that carry blood to and from approximately one million nephrons located in the cortex. 

· The medulla is the region located inward from the cortex. It includes the cone-shaped renal pyramids. These are the fibrous or striped triangular zones in the medulla that contain the colleting ducts, which collect urine from the kidney tubules of the nephrons in the cortex. Between the pyramids are the renal columns that contain middle-sized arteries and veins that carry blood between the nephrons in the cortex and the renal artery and vein. 
· The hollow area in the center of the kidney is the renal pelvis, which should not be confused with the bone called the pelvis. The collecting ducts drain into the pelvis. From there, the urine passes out through the ureter to the urinary bladder. 

5. Complete a biological drawing of the interior of one half of the kidney. Call the teacher over for checkpoint questions when ready.
Part 5: BLOOD PATHWAY OF THE KIDNEY  
6. After you have identified all the structures in the kidney, work with your group to trace the path taken through your group’s kidney by the blood, and by the filtrate that becomes the urine. As you do this, point out and name all the structures that are involved. When your group is satisfied that you can do this well, your group should use the kidney to explain it to me. 
7. In a paragraph, trace a drop of blood from the time it enters the kidney in the renal artery until it leaves the kidney through the renal vein.

Part 6: CLEAN-UP  
Dispose of the kidney in the waste bag provided. Wash all dissecting equipment and return. Wash your hand thoroughly with warm soap and water.

Questions:

1. What are the two primary functions of the urinary system? 
2. What is the function of the fat that surrounds the kidneys?
3. Describe the pathway of blood through the kidney.

4. Which area of the kidney contain the glomeruli and Bowman’s capsule?

5. Where are the adrenal glands located? What is their function?
6. In which part of the kidney does the majority of water reabsorption occur?

7. What structure carries urine out of the kidney and where does it go?

8. What is the smooth semitransparent membrane that adheres tightly to the outer surface of the kidney?
9. Comment on the differences between the walls of the renal artery and the other vessels located at the hilum region. 
10. What gives the renal pyramids their striped appearance? 
11. What are the calyces? 
12. What structures are found in the renal columns?
13. What is the cavity within the kidney that is continuous with the ureter? 
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1. � HYPERLINK "http://en.wikipedia.org/wiki/Renal_pyramid" \o "Renal pyramid" �Renal triangle�	10. � HYPERLINK "http://en.wikipedia.org/wiki/Inferior_renal_capsule" \o "Inferior renal capsule" �Inferior renal capsule��2. � HYPERLINK "http://en.wikipedia.org/w/index.php?title=Efferent_artery&action=edit&redlink=1" \o "Efferent artery (page does not exist)" �Efferent artery�	11. � HYPERLINK "http://en.wikipedia.org/wiki/Superior_renal_capsule" \o "Superior renal capsule" �Superior renal capsule��3. � HYPERLINK "http://en.wikipedia.org/wiki/Renal_artery" \o "Renal artery" �Renal artery�		12. � HYPERLINK "http://en.wikipedia.org/w/index.php?title=Afferent_vein&action=edit&redlink=1" \o "Afferent vein (page does not exist)" �Afferent vein��4. � HYPERLINK "http://en.wikipedia.org/wiki/Renal_vein" \o "Renal vein" �Renal vein�		13. � HYPERLINK "http://en.wikipedia.org/wiki/Nephron" \o "Nephron" �Nephron��5. � HYPERLINK "http://en.wikipedia.org/wiki/Hilum_of_kidney" \o "Hilum of kidney" �Renal hilum�		14. � HYPERLINK "http://en.wikipedia.org/wiki/Minor_calyx" \o "Minor calyx" �Minor calyx��6. � HYPERLINK "http://en.wikipedia.org/wiki/Renal_pelvis" \o "Renal pelvis" �Renal pelvis�		15. Major calyx�7. � HYPERLINK "http://en.wikipedia.org/wiki/Ureter" \o "Ureter" �Ureter�		16. � HYPERLINK "http://en.wikipedia.org/wiki/Renal_papilla" \o "Renal papilla" �Renal papilla��8. � HYPERLINK "http://en.wikipedia.org/wiki/Minor_calyx" \o "Minor calyx" �Minor calyx�		17. � HYPERLINK "http://en.wikipedia.org/wiki/Renal_column" \o "Renal column" �Renal column��9. � HYPERLINK "http://en.wikipedia.org/wiki/Renal_capsule" \o "Renal capsule" �Renal capsule�





Drawing of another view of the kidney





Drawing of one view of the kidney





Drawing of one half of the kidney – labelled.








