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Response of Renal Intercalated Cells to Dietary Potassium Intake

Su-Youn Lee', Ki-Hwan Han'!

lDepartment of Anatomy, Ewha Womans University College of Medicine

Abstract :

While ancient humans consumed enough potassium (K*), modern humans have insufficient K*

intake. The renal collecting duct plays an important role in regulating K" homeostasis. There are at least three

different types of cells in the collecting duct. The purpose of this study is to examine the effects of dietary K*

intake on collecting duct intercalated cells. C57BL/6 mice had free access to a control (1%), low (<0.01%), or

high (5%) K" diet for 1 week. Kidney tissue were processed for light microscopic immunohistochemistry and

image analysis. Excessive dietary K" intake or deficiency significantly changed blood K" concentrations in mice.

The size of type A intercalated cells increased by about 1.6 times in the low K* group and decreased in the high

K* group. Conversely, the size of type B intercalated cells decreased in the low K* group and increased in the

high K" group. The response of NANB cells to dietary K intake was generally like type B cells. These results

demonstrated that renal intercalated cells vary greatly with dietary K" intake. The structural changes in response

to K" imbalance may be closely related to cardiovascular and renal disorders in modern humans.
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Table 1. Serum sodium and potassium concentration

Control Low K* High K*
Na"(mmol/L)  144.1£208  1412+295 142.8+2.86
K* (mmol/L) 434041 2.6+0.53% 5.0+0.38%

Values represent the means + SD. *P <0.05.
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Fig. 1. H&E staining. Collecting duct epithelial cells (arrows) were significantly enlarged in the low K" diet group when compared to con-
trol (a & b). Note that some cells have two nuclei (b). In the high K* diet group, the nuclei tended to stain somewhat darkly with hematoxy-
lin in some cells (c). CD: collecting duct.
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Fig. 2. Anion exchanger 1 (AE1) and H'-ATPase immunostaining. The size of AE1 (brown color)- and H'-ATPase (blue color)-positive
type A intercalated cells (arrows) significantly increased in the low K diet group when compared to control (a & b). Conversely, in the high

K™ dietary group, type A intercalated cells decreased in size (c).
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Fig. 3. Pendrin immunostaining. The size of pendrin (brown color)-positive intercalated cells (arrows) significantly decreased in the low
K" diet group in both connecting tubule (CNT) and cortical collection duct (CCD) when compared to control (a, b, ¢ & d). Conversely, pen-

drin-positive cells (arrows) are enlarged in the high K* diet group (e & f).
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