Unit O – Review #2 KEY
1. There are over one million nephrons in each kidney.

2.  The Loop of Henle and the Collecting Duct run down into the Renal Medulla.
3. The glomerular (Bowman’s) capsule, the proximal convoluted tubule, and the distal convoluted tubule are up in the Renal Cortex.

4. Approximately 95% of urine is H2O.

5.  Each nephron gets its own GLOMERULUS and its own PERITUBULAR CAPILLARY NETWORK.
6. The Afferent Arteriole carries blood toward (Arriving) the Glomerulus, the Efferent Arteriole carries blood away (Exiting) from the Glomerulus.

7.  The GLOMERULAR or (BOWMAN’S) CAPSULE.
8.  The key steps in Urine Formation and Excretion are:

A) Glomerular (Pressure) Filtration

B)  Tubular Reabsorption

C)  Tubular Secretion

D) Water Reabsorption

E)  Urination/Excretion of Urine
9. Glomerular (Pressure) filtration.

10. The majority of small molecules of waste (urea, creatinine, uric acid) and nutrients (glucose, amino acids, minerals and vitamins) that are dissolved in the plasma pass from the glomerulus into the glomerular capsule of the nephron.
11. Plasma proteins, along with formed elements (erythrocytes, leukocytes and platelets) are too big to leave the glomerulus, so they stay in the bloodstream.

12.   If Pressure Filtration was the only process, approximately 180 liters of urine would leave the body.  Obviously you would become totally dehydrated in a matter of hours.
13. Tubular (selective) reabsorption is the process whereby nutrients (glucose, sodium, amino acids) are actively transported from the nephron back out to the Peritubular Capillary Network. It occurs along the Proximal Convoluted Tubule.
14. These cells are working hard in certain areas using ATP to pump specific molecules against their concentration gradient.  We need to reabsorb 100% of many of these nutrient molecules back into the bloodstream.
15. A) Water – Passive (Osmosis)
B) Glucose – Active ( Need 100% of Glucose back into blood)

C) Sodium Ions – Active ( Need to get 99.5% of Sodiums back into blood)

D) Amino Acids – Active (Need to get 100% of amino acids back into blood)

E)Chloride Ions – Passive – They will just follow their Na+ partners.

16. The cells lining the proximal convoluted tubule possess microvilli to increase their surface area for reabsorption.  These cells also possess high numbers of mitochondria to produce adequate levels of ATP, this ATP is required for the active transport that occurs along this part of the nephron.

17. There are enough glucose pumps in the cells of the proximal convoluted tubule to pump back all the glucose back into the blood.  But a diabetic cannot properly control their blood glucose level, so when the blood glucose is way above normal, the normally adequate number of glucose pumps is no longer adequate so some glucose leaves with the urine.

18. Water reabsorption is the key process along the Loop Of Henle. Na+ reabsorption along the ascending limb.
19. Na+ is able to leave the ascending limb, but not water.  Na + leaves passively at the bottom and then actively toward the top of the limb.
20. i) Active transport of Na+ takes place along the upper part of the Ascending Limb, while i) Passive transport of Na+ takes place at the bottom of the Ascending limb.

21. Tubular Secretion/Excretion takes place along the Distal Convoluted Tubule.  This process involves ATP so it is a type of Active Transport.
22. Some key compounds added to the filtrate at the Distal Convoluted Tubule include: H+ , K+ ions Histamines, Penicillin, Creatinine, Uric Acid.
23. The collecting duct is responsible for collecting and transporting urine from the nephron down to the renal pelvis region where the ureter forms. Allow for H20 Reabsorption.
LO – O 3

1. The concentration of urea in the renal artery is much higher than the concentration of urea in the renal vein.  The renal vein blood is cleaner.

2. The blood glucose concentration would be theoretically the same.  As the cells of the Proximal Convoluted Tubule actively reabsorb 100% of the glucose molecules back into the blood.
3. In reality, a decent amount of reabsorbed glucose would get used up for all the active transport that happens along the nephron.
4. It may indicate that you have a problem controlling your blood sugar, possibly diabetes mellitus.

PRACTICE QUIZ :

1.  C

2. B – Produced in liver from ammonia + CO2, but then the urea is put back into blood. From there, the kidneys will filter it out of blood.
3.  A – Liver will form bilirubin and add it to bile.

4. D 
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5. C – During "Tubular Secretion"
6.  B
7. D- To allow for Tubular Secretion, which requires active transport and needs lots of surface area and ATP.
8. A

9. C  -Kidneys – produce urine, Lungs exhale CO2 and H2O, Liver puts out Bile (bilirubin, bile salts etc), skin excretes water and electrolytes and small amount of urea, Large intestine can absorb metabolic wastes from the blood and add it to your feces.
10. A – After much water reabsorption and Tubular Secretion of H+ ions at the distal convoluted tubule.

11. B

12. A

13. C – Renal artery has a fair amount of urea, but the blood also has lots of plasma and all its formed elements are present.  Proximal tubule will be like blood plasma, but without the formed elements so urea conc is higher yet. The Collecting duct is basically urine which is now fairly concentrated and will be the highest amount of Urea at about 2%.

14. B

15. B

16. D – Pressure filtration at Glomerular Capsule, then selective (TUBULAR) reabsorption at Proximal Convoluted Tubule, then much H2O is reabsorbed at Proximal C.T and even more along the Descending Limb.  Then finally Tubular Secretion takes place along the Distal C.T.

17. C

18. B

19. C – Urea, Water, Glucose and H+ ions will be either excreted or reabsorbed.  Protein and antibodies (which are proteins) are too big to enter nephron (so they cannot be excreted in urine and they never enter nephron to require reabsorptions)
20. C

21. C  - They are excreted selectively during Tubular Excretion at the Distal C.T.

22. D – All the other stuff (water, salts, wastes) pass into the nephron along with the nutrients. Proteins are too big.

23. A  - much water and all glucose will be reabsorbed along the Proximal C.T.

24. B 
25. B – In fact if kidneys go into failure, skin steps up urea excretion, but not enough to do the job.

26. D


27. D – CO2 is a metabolic waste produced during cellular respiration.

28. C – Sounds like Gout to me!
