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Effect of epidermal growth factor on the morphogenesis of neonatal
rat renal papilla.
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Cisplatin Decreases the Abundance of Aquaporin Water Channels in the Kidney in Rats
Soo Wan Kim, JongUn Lee, Myong Yun Nah, Dae Gill Kang, Ki Chul Choi
Departments of Internal Medicine and Physiology, Chonnam National University Medical School, Gwangju

The present study was aimed at examining whether the cisplatin-induced urinary concentration defect can
be related to an altered regulation of aquaporin (AQP) water channels in the kidney. Male
Sprague-Dawley rats were injected with cisplatin (8 mg/kg, ip). The control group was without
cisplatin-treatment. Four days later, the expression of AQP1, AQP2, and AQP3 proteins was determined in
the kidney. To further specify the primary point of derangement in the pathway activating the arginine
vasopressin (AVP)-mediated AQP channels, different components of adenylyl cyclase complex were
separately examined of their activities generating cAMP. The cisplatin-treatment caused a polyuric renal
failure in association with decreases of free water reabsorption. The expression of AQPl1 and AQP2 was
decreased in the cortex, outer medulla, and inner medulla, while that of AQP3 was decreased in the outer
medulla and inner medulla. The expression of AQP2 proteins in the apical membrane-enriched fraction
decreased in parallel with that in the subapical vesicle-enriched fraction, indicating a preserved targeting.
Immunohistochemistry of the outer medulla also revealed that cisplatin decreased immunoreactivities for
AQP1, AQP2, and AQP3. The AVP-evoked generation of cAMP was attenuated by cisplatin, being most
prominent in the outer medulla. On the other hand, the cAMP generation in response to forskolin was not
affected, while that to sodium fluoride was significantly diminished. Cisplatin also decreased the expression
of Gsa proteins in the outer medulla and inner medulla. These results suggest that a reduced expression
of AQP water channels accounts at least in part for the cisplatin-induced urinary concentration defect.
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