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Example; Glucose Regulation 

Normal glucose clearance is 

zero (i.e., no net loss)  

• Filtration is complete  

• Reabsorption complete (to a 

limit of about 320 mg/ min)  

• Clearance increases for 

excess plasma glucose  

• Diabetics have low 

reabsorption and can 
accumulate glucose in urine 



Transport Systems: Na+ Transport at 

Loop of Henle ( Furosemide)   



Nephron Functional Overview 

 



Nephron Functional Overview 

• Most water and minerals taken out of the filtrate  

• Each region of tubule has different function  

• ͞ReŶal ĐlearaŶĐe͟  ;Amount of plasma from which a substance is 

completely removed from the body [ml/min] 

 Function of filtration, reabsorption, and secretion 



 



Proximal tubules functions 
 

• <ใสข้่อความไซต์อินทราเน็ตท่ีน่ี> 

<ใสก่ารเช่ือมโยงหลายมิติท่ีน่ี> 

 

• <ใสข้่อความเก่ียวกบัเอกสารอา่นเพิ่มเตมิท่ีน่ี> 

<ใสก่ารเช่ือมโยงหลายมิติท่ีน่ี> 

 

• ชดุภาพนิ่งนีแ้ละทรัพยากรท่ีเก่ียวข้อง: 
<ใสก่ารเช่ือมโยงหลายมิตท่ีิน่ี> 



Loop of Henle ; Concentration of 

Urine 

• Descending limb  

– High passive H2O transport  

– Interstitial osmolarity climbs 

– Thin cells  

– Almost no active salt transport, low salt permeability  

 

• Thin ascending segments  

– Highly permeable to NaCl  

– Very low permeability to H2O  

– No active salt transport  

 

• Thick ascending limb 

– Active transport of NaCl  

– Low H2O permeability  

– Reduces osmolarity Concentration of Urine Kidney 



Loop of Henle ; Concentration of 

Urine 

 



• การท างานจากที่บ้าน 

• กาท างานนอกสถานท่ี 

• ข้อก าหนดทางเทคโนโลยี 



 



 

Water regulation  



Distal tubule; Adjustment of urine 

content 

 



Distal tubule; Adjustment of urine 

content 

• Reabsorption:  

•           – Na+, Cl - , HCO3-  

 – Active transport of NaCl  

 – Water follows salts (permeability controlled by ADH) 
• Secretion:  

                – H+, NH3, K+  

              – K+  
   Occurs when elevated in the body  

   Na/K pumps into tubular cells, leaks into tubule through channels  

• Regulation/Feedback : 

 – Distal tubule is close to glomerulus so regulation based on 
 osmolarity in tubule  

 – Concentrates urine  

 – Salt transport under endocrine control  

                  ‒ Aldosterone: enhanced Na+ reabsorption and K+ secretion 



Collecting Duct; Final concentrating of urine 

• Water permeable 

    – Permeability controlled by ADH through cAMP signaling 
that increases aquaporin formation  

   – Interstitial space is hypertonic (mostly from NaCl and 
urea)  

• Secretion of K+, H+, NH3  

• Reabsorption of Na+, Cl- , HCO3 –  

   – Na+ by active transport  

   – Regulated by aldosterone  

    – Determines water movement and urine concentration  

• Reabsorption of urea  

– End of duct very permeable to urea  

– Regulated by ADH by increase in urea transporters 



 



 



the kidneys perform many crucial functions, including: 

maintaining overall fluid balance. 

regulating and filtering minerals from blood. 

filtering waste materials from food, medications, and toxic 

substances. 

creating hormones that help produce red blood cells, 

promote bone health, and regulate blood pressure. 



Conclusion Nephron  functions 

 



 

Regulation of Filtration and Renin-Angiotensin System  



 



Cardio-Renal Syndrome 

 



Endocrine links in kidney  

 



Erythropoietin (Epo) 



Vitamin D metabolism  
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