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Equations

Nernst equation: 

Goldman equation: 

Chord Conductance: 

Electrochemical Potential: 

Renal: Here are some renal equations, all in one place for you.

Filtration fraction = GFR/RPF

GFR x Ps = Vu x Us
Clearance of S:  Cs = (Vu x Us)/ Ps

RPF x PPAH = Vu x UPAH

RBF = RPF/(1-HCT)

GFR = CCr = (Vu x UCr)/PCr
GFR x PCr = Vu x UCr = 2 g/day or 1.39 mg/min

PCr = 1.3/GFR

Typical Values for a 70 kg person:

TBW = ?L
ICF = ?L
ECF = ?L
Plasma = ?L
ISF = ?L

Ko = ? meq/L
Ki = ? meq/L
Na(o) = ? meq/L 
Na(i) = ? meq/L 


1. Draw cell voltage during an AP, including threshold. Also draw hypo/hyperkalemia's effect upon Em, and hypo/hypercalcemia on Et. (25/6)

2. What nonpermeable negatively charged substance sits within cells? (25/8)

3. List the driving forces for the following transport pumps: Specify whether the driving force is electrical or chemical in origin. (25/11-13, 27/7)

a. Driving force for Na/K/2CI cotransport: ​
b. Driving force for Na/H exchanger: 
c. Driving force for Na/Ca exchanger: 
d. Driving force for Na/Glucose cotransporter: 
4. Which ion exchanger plays a major role in cell pH regulation? (25/13, 26/4)

5. Review the anatomy of an epithelial cell and the function of its generic features: basolateral vs. apical surfaces, tight vs. gap junctions, Na/K ATPase.  (28/2)

6. Draw a cell from a leaky epithelium and one from a tight epithelium. (28/4, 28/6)

7. Never forget the equation: H+ + HCO3- ( H2CO3 ( H20 + CO2
Renal Physiology

8. Discuss the three major physiologic processes involved in urine formation. (29/8)

9. What determines the rate of excretion of any substance?

10. What is clearance? What is the relationship between clearance and excretion? (29/10-11)

11. How is creatinine handled by the kidney?  What mechanisms lead to its tubule fluid concentration being 100 times more than the plasma concentration? (29/12)

12. How is GFR measured? (29/10)

Optional: 

see chart on next page: Ion transporters

Physiology MASTERS

Optional: Try your hand at filling out this ion transporter chart. Don’t stress too much over it… it is just here to help you organize your transporters. 

Na/K ATPase  and Na/K/Cl are given as examples.


Type of transport
Usual Direction
Driving force

conceptual
The driving force

more scientifically written:

electro…?
What is it good for?
Located Where?

Sensitivities?

Na/K
Primary active transport (ATPase)
3Na are pushed out of the cell, while 2 K are pulled in.

Both are moving against their gradient.
The splitting of ATP


electrogenic 

inside becomes negative
Primary producer of the Na and K gradient across the cell which is harnessed for a variety of  secondary transporters
In epithelia: the basolateral membrane.

Needs ATP, but is not the culprit when talking about cell death in hypoxia.

Na/H







Na/Cl







Na/K/2Cl
Secondary active Megaporter
All ions enter the cell.

K is moving against its gradient.
Energy given off  by the movement of Na
((Na + ((K + 2((Cl

electro-neutral
The large flux of ions drags water into the cell. 

This transporter deals primarily with osmolarity disturbances, not volume.
Is found in kidney, intestine and glial cells. Blocked by Lasix, in the ascending loop of Henle - causing naturesis/diuresis.

Na/Glu or AA







K/H







K/Cl







Na/Ca







HC03/Cl
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