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RENAL SYSTEM / LEC 6 
Hormonal and Autacoid Control of Renal Circulation 

There are several hormones and autacoids that can influence GFR and 

renal blood flow. 

1.Norepinephrine, Epinephrine, and Endothelin Constrict Renal 

Blood Vessels and Decrease GFR 

Hormones that constrict afferent and efferent arterioles, causing 

reductions in GFR and renal blood flow, include norepinephrine and 

epinephrine released from the adrenal medulla. Another vasoconstrictor, 

endothelin, is a peptide that can be released by damaged vascular 

endothelial cells of the kidneys as well as by other tissues. Endothelin 

may contribute to hemostasis (minimizing blood loss) when a blood 

vessel is severed, which damages the endothelium and releases this 

powerful vasoconstricton. 

Hormones and Autacoids That Influence Glomerular 

Filtration Rate (GFR): 

Hormone or Autacoid                                Effect on GFR 

Norepinephrine                        

Epinephrine                           

Endothelin                                                      

Angiotensin II                  (prevents ) 

Endothelial-derived nitric oxide           

Prostaglandins                         

2.Angiotensin II Constricts Efferent Arterioles 

A powerful renal vasoconstrictor, angiotensin II, can be considered a 

circulating hormone as well as a locally produced autacoid because it is 

formed in the kidneys as well as in the systemic circulation. increased 

angiotensin II formation usually occurs in circumstances associated with 

decreased arterial pressure or volume depletion, which tend to decrease 

GFR. In these circumstances, the increased level of angiotensin II, by 

constricting efferent arterioles, helps prevent decreases in glomerular 

hydrostatic pressure and GFR .                                                               

 

 

 



3.Endothelial-Derived Nitric Oxide Decreases Renal Vascular 

  Resistance and Increases GFR 

An autacoid that decreases renal vascular resistance and is released by the 

vascular endothelium throughout the body is endothelial- derived nitric 

oxide. A basal level of nitric oxide production appears to be important for 

maintaining vasodilation of the kidney 

 

4. Prostaglandins and Bradykinin Tend to Increase GFR.                   

Hormones and autacoids that cause vasodilation and increased renal 

blood flow and GFR include the prostaglandins (PGE2 and PGI2) and 

bradykinin. Under stressful conditions, such as volume depletion or after 

surgery, the administration of nonsteroidal anti-inflammatory agents, 

such as aspirin, that inhibit prostaglandin synthesis may cause significant 

reductions in GFR.                                                                                  

 

Hormonal Control of Tubular Reabsorption   

Precise regulation of body fluid volumes and solute concentrations 

requires the kidneys to excrete different solutes and water at variable 

rates, sometimes independently of one another. For example, when 

potassium intake is increased, the kidneys must excrete more potassium 

while maintaining normal excretion of sodium and other electrolytes. 

Likewise, when sodium intake is changed, the kidneys must appropriately 

adjust urinary sodium excretion without major changes in excretion of 

other electrolytes. Several hormones in the body provide this specificity 

of tubular reabsorption for different electrolytes and water. 

 

Aldosterone Increases Sodium Reabsorption and Increases 

Potassium Secretion.  
Aldosterone, secreted by the zona glomerulosa cells of the adrenal cortex, 

is an important regulator of sodium reabsorption and potassium secretion 

by the renal tubules. The primary site of aldosterone action is on the 

principal cells of the cortical collecting tubule. The mechanism by which 

aldosterone increases sodium reabsorption while at the same time 

increasing potassium secretion is by stimulating the sodium-potassium 

ATPase pump on the basolateral side of the cortical collecting tubule 

membrane. Aldosterone also increases the sodium permeability of the 

luminal side of the membrane. In the absence of aldosterone, as occurs 

with adrenal destruction or malfunction (Addison’s disease), there is 

marked loss of sodium from the body and accumulation of potassium. 

Conversely, excess aldosterone secretion, as occurs in patients with 

adrenal tumors (Conn’s syndrome) is associated with sodium retention 



and potassium depletion. Although day-to-day regulation of sodium 

balance can be maintained as long as minimal levels of aldosterone are 

present, the inability to appropriately adjust aldosterone secretion greatly 

impairs the regulation of renal potassium excretion and potassium 

concentration of the body fluids. Thus, aldosterone is even more 

important as a regulator of potassium concentration than it is for sodium 

concentration. 

 

Angiotensin II Increases Sodium and Water Reabsorption. 

Angiotensin II is perhaps the body’s most powerful sodium-retaining 

hormone. Angiotensin II formation increases in circumstances associated 

with low blood pressure and/or low extracellular fluid volume, such as 

during hemorrhage or loss of salt and water from the body fluids. The 

increased formation of angiotensin II helps to return blood pressure and 

extracellular volume toward normal by increasing sodium and water 

reabsorption from the renal tubules through three main effects: 

 

1. Angiotensin II stimulates aldosterone secretion, which in turn increases 

sodium reabsorption. 

 

2. Angiotensin II constricts the efferent arterioles, which has two effects 

on peritubular capillary dynamics that raise sodium and water 

reabsorption. increases the reabsorptive force at the peritubular capillaries 

and raises tubular reabsorption of sodium and water. 

 

3. Angiotensin II directly stimulates sodium reabsorption in the proximal 

tubules, the loops of Henle, the distal tubules, and the collecting tubules. 

One of the direct effects of angiotensin II is to stimulate the sodium-

potassium ATPase pump on the tubular epithelial cell basolateral 

membrane. A second effect is to stimulate sodium-hydrogen exchange in 

the luminal membrane, especially in the proximal tubule. Thus, 

angiotensin II stimulates sodium transport across both the luminal and the 

basolateral surfaces of the epithelial cell membrane in the tubules. These 

multiple actions of angiotensin II cause marked sodium retention by the 

kidneys when angiotensin II levels are increased. 
 


