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Increased abundance of NHE3 and NBCnl in kidney mTAL cells of hypokalemic rats#
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Department of Physiology, School of Medicine, Dongguk University

Hypokalemia is associated with an altered acid-base metabolism and an impaired urinary concentration.
The molecular mechanisms in kidney tubules which are involved in these manifestations are not well
defined. The present study was aimed to examine the changes of the several mTAL transporters which
are involved in the medullary NH4' reabsorption and/or acid-base regulation in rat kidney. This was
performed by semiquantitative immunoblotting and immunohistochemistry. Rats which were free access
to water and K'-free diet for 4 days (n=8) had markedly decreased plasma K’ levels (25 0.1 vs 3.8
0.lmmol/L) and FEK (fractional excretion of potassium: 153 23 vs 312 1.1%), as compared to
control rats (n=8). Whole blood HCO3 levels were not significantly altered: 274 0.2 vs 269 03
mmol/L (n.s.). Semiquantitative immunoblotting of membrane fraction from the inner stripe of the outer
medulla demonstrated that Na-H exchanger NHE3 abundance was significantly increased (201 24% of
control levels), whereas Na-K-2Cl cotransporter BSC-1 was markedly decreased (76 3%).
Immunohistochemistry further revealed these changes in mTAL cells. The abundance of electroneutral
Na-HCO3 cotransporter NBCnl was dramatically increased in kidneys of hypokalemic rats (870 68%).
Consistent with this, immunohistochemistry showed a dramatic increase of the NBCnl labeling in the
basolateral plasma membranes of the mTAL cells, whereas the basolateral labeling of the intercalated
cells was unchanged. Taken together, increased expression of the NHE3 and NBCnl in mTAL cells
may be involved in the regulation of pHi levels, and reduced expression of the BSC-1 may contribute
to the decreased urine concentration, in parallel with the previously observed AQP2 downregulation.
Moreover, the upregulated electroneutral NBCnl in mTAL cells could be involved in the increased
NH4' reabsorption and excretion in kidneys of rats with hypokalemia.

* This study was supported by the KOSEF (2001-2-21400-001-2).

-5 152 -




