Explorations Session 6: G.I Tract 2

Kidneys, Suprarenals, and Posterior Abdominal Wall

1. Slides #’s 81 & 80

Examine slide # of the kidney and identify and understand the function and relationship of the following

Cortex, medulla, renal papilla, minor calyx, renal corpuscle, Bowman’s corpuscle, urinary pole, vascular pole, macula densa, medullary ray, proximal tubes, distal tubules, loop of henle, and collecting ducts.

What constitutes the renal corpuscle?

Bowman’s capsule and the glomerulus

2. What is the difference between a nephron and a uriniferous tubule?

The uriniferous tubule consists of the nephron and the collecting ducts.

The nephron consists of the renal corpuscle(glomerulus and the Bowman’s capsule), proximal convoluted tubules, loop of henle(thick, thin and thick portions) and the distal convoluted tubule.

3. What would be a possible embryological explanation for a cystic kidney?

1 reason: Abnormal formation or function of proximal convoluted tubules, degenerative changes then occur and multiple cysts form.

2 reason:  Cysts can arise close to pelvis of kidney. These cysts are thought to be remnants of the 2nd , 3rd or 4th order nephrons.

3 reason: Abnormal development of collecting system

4. Is there any structural difference between the afferent and efferent arterioles?

The juxtaglomerular apparatus is associated with only the glomerular afferent arteriole.

5. What is the functional significance of having the efferent arteriole following the glomerulus?

Drains the glomerulus and leaves the renal corpuscle at the vascular pole which is usually opposite to the urinary pole.

6. What constitutes the filtration membrane?

Filtration membrane has three components: 

1) Endothelium which is comprised of simple squamous epithelial cells

2) Fused basement membrane 

3) Podocytes which is the visceral layer of Bowman’s capsule

7. What does each layer of this membrane prevent passing across?

Free haemoglobin and smaller molecules can pass freely through the glomerular filtrate, Albumin and larger molecules are retained. In macromolecules the permeability is determined by charge, size and configuration. Negatively charged molecules are blocked by negatively charged endothelial cells and lamina rara. Lamina densa discriminates on basis of molecular size and configuration. Filtration slits’s main role is controlling  water flow.

8. How do the proximal and distal convoluted tubules and the Loop of Henle differ structurally (electron microscopically) and functionally from each other?

PCT’S: Urine drains into here. It is lined by simple columnar epithelium with microvilli. This is the main resorptive area of nephron, 75% absorption of ions and water of glomerular filtrate. The basal cell membrane is modified to assist this process. All PCT’S are located in the cortex.

DCT’S: Continuation of the thick ascending limb of the Loop of Henle and its located in the cortex. Its involved in reabsorbing Sodium ions from the tubular fluid which is controlled by aldosterone. It has no brush border and a larger more clearly defined lumen, more nuceli and paler cytoplasm.

Loop of Henle: The thin limb is lined by simple squamous epithelium and the thick limb is lined by low cuboidal epithelium. Neither have a brush border. Allows to concentrate urine against a concentration gradient.

9. Explain the basis for subdividing the medulla into various layers when examined with a light microscope

10. What structural and functional differences are there between a juxtamedullary and a cortical nephron?

Cortical nephron: Most of the parts of the nephron are found in the cortex except for the tips of LOH’s are found in the middle.

Juxtamedullary nephron: Involved in production of concentrated of concentrated and diluted urine. Has vasa recta, the nephrons are found near the coricomedullary junction and their LOH penetrate deep into the medulla.

11. What roles are played by the macula densa and juxtaglomerular cells in the function of the kidney and the body in general?

Macula Densa is sensitive to sodium ion concentration in fluid within DCT’s hence involved in regulation of blood pressure. Juxtuglomerular cells is involved in secretion of renin. They both  are involved in regulation of systemic B.P via the renin-angiotension- aldosterone mechanism.

Explain slide #83 of the ureter cut in cross section.

12. What layers are present in the wall?

The ureter is a muscular tube lined by a mucosa of urinary epithelium. Initially there are 2 layers of smooth muscle, inner longitudinal and outer circular.

13. Does this change as the ureter approaches the bladder?

Yes, closer to the bladder in the lower third of the ureter another layer of muscle(inner circular) appears.

14. What cell membrane specializations are present in the epithelial linings of the ureter and the bladder?

The cell membrane had a series of thickenings called plaques that are connected by normal cell membranes. These plaques fold up within the cytoplasm of the cell and as the bladder fills up, these plaques open out and increase the surface area of the cell membrane.

15. Are the kidney and ureter retroperitoneal in position?

Yes.

16. What are the layers of the cortex and what is/are their main secretory product/s?

Zona Glomerulosa: Aldosterone

Zona Fasciculata: Secretes glucocorticoid hormones (Cortisol)

Zona Reticularis: Secretes Androgen and glucocorticoids

17. Explain the interaction between adrenal gland and the kidney.

Kidney responds to aldosterone secreted by the Adrenal gland by increased resorption of Sodium and water.

18. The cortex and medulla release hormones in response to different stimuli. What is the difference?

The medulla release adrenaline and noradrenaline in response to sympathetic stimulations in a fight , flight, fright or frolic response. The cortex releases aldosterone in response to low blood pressure and angiotensin II. The rate of release of cortisol is controlled by the ciculating levels of ACTH(Adreno-cortocitrophic hormone). Androgen are male sex hormones and they are to do with growth(Bhupesh said so)

19. Given that glands are understood to be derived from epithelial down growth why is the medulla not a ‘true’ gland? What could it be more accurately described as?

