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The Regulation of Na/H Exchanger by Insulin in Renal Tubule Cell
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Abstract
Hypertension is very common in hyperinsulinemic type I diabetes (insulin

resistance). One postulated mechanism for the association is the effect of
hyperinsulinemia on renal sodium reabsorption. Insulin stimuiates sodium and water
absorption in the rabbit proximal tubule. Proximal tubule transcellular NaCl and
NaHCOQj reabsorption is mediated by an apical membrane Na/H exchanger, encoded
predominantly by the isoforn NHE-3. OKP cells, a cell line of renal proximal tubule,
express NHE-3. The regulating factors of NHE-3 are multiple. Acid incubation increases
NHE-3 activity, NHE-3 mRINA abundance, NHE-3 protein abundance. Insulin receptor
is tyrosine kinase. We also like to know whether the effect of insulin on NHE-3 is
through tyrosine kinase. The purpose of this project is to study the effect of insulin on
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NHE-3 activity, NHE-3 mRNA abundance in renal tubular cell.

We use OKP cell as the experiment model. Continuous measurement of
intracellular pH is accomplished in cells using pH-sensitive dye BCECF. Na/H
exchanger activity is assayed as the initial rate of Na-dependent pHi recovery from an
acid load. Short-term administration of insulin has no effect on Na/H antiporter activity.
The 48h insulin-treated-cells demonstrated a 22% increase in Na/H antiporter activity.
The effect of insulin on Na/H antiporter activity was blocked by tyrosine kinase inthibitor
herbimycin A. The 48h msulin-treated-cells showed a 70% increase in NHE3 mRNA
abundance. We speculate that high insulin stimulates Na/H antiporter activity and Na
reabsorption, increases ECF volume, and then causes hypertension.
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Table 1 : Herbimycin inhibits insulin-induced Na/H exchanger activation

Insulin Herbimycin A NHE activity P value
{ % of control)
0 0 100
10 0 103+4 NS
10°M 0 11545 <0.1
10°M 0 122+5 <0.05
0 10°M 98+3 NS
10°M 10°M 1014 NS

Data are expressed as meantSD. The OKP cells were incubated with insulin for 48h.
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Fig. 1 : Insulin increase Na/H antiporter activity



