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In isolated inner medullary collecting duct (IMCD) cells the adaptation to changes in extracellular osmolarity involves alterations 
in intracellular content of organic osmolytes such as glycerophosphorylcholine (GPC), sorbitol and others. To elucidate the basis 
of such alterations, the metabolism of GPC in IMCD cells was investigated with the labeled GPC precursor [methyl-3H]choline. 
The lipids phosphatidylcholine (PC>, lyso PC (LPC) and sphingomyelin (SM), as well as the non lipids phosphorylcholine 
(Pcholine), GPC and an unknown water-soluble compound could be identified as intermediates of choline metabolism. In 
pulse-chase experiments the radioactivity of PC expressed as specific activity was at a higher level than the other metabolites 
(> lo-fold after 1 h). Extended chase incubations caused the specific activity of PC and LPC to decrease significantly. GPC was 
the only metabolite with a significant increase in specific activity under these conditions, suggesting that PC (via LPC) could be 
the precursor of GPC. In short-term pulse experiments the specific activity of PC and LPC was always significantly higher 
compared to the specific activity of GPC. Pulse chase incubations using phosphatidyl[methyl-3H]choline showed a significant 
decrease in specific activity of PC after 15 h accompanied by a significant increase in specific activity of LPC as well as GPC. 
Inhibition of the PC hydrolyzing enzyme phospholipase A, revealed a significant increase in the specific activity of PC. For GPC, 
a significant decrease in the radioactive labeling could be detected. The total amount of PC decreased by 10% under these 
conditions whereas the amount of GPC decreased by 22% which was significantly higher because of GPC breakdown. GPC 
degradation was catalyzed by GPC : choline diesterase generating choline (and phosphoglycerol). Significant activity of 
GPC: phosphocholine diesterase could not be detected. Betaine synthesis from choline was also not present. The slowest, and 
probably rate-limiting reaction of GPC synthesis from choline may be the reaction of phosphocholine cytidylyltransferase 
generating CDP choline, since no radioactive CDP choline could be detected under any conditions. Thus, isolated IMCD cells 
possess the ability for the synthesis of GPC from choline via PC and LPC, as well as for the GPC degradation to choline (and 
phosphoglyceroll. Significant experimental evidence for the occurrence of de-novo synthesis of GPC from choline or a precursor 
function of GPC for PC could not be detected. However, although the former possibility seems unlikely, a final proof is still 
lacking. 

Introduction 

Due to their location in the renal papilla, IMCD 
cells are exposed to continuous changes in the osmolar- 
ity of their surroundings. Urine osmolarity can vary 
widely between < 300 and > 2500 mosmol/l depend- 
ing on the hydration state and the water balance of the 
organism [l-3]. To counter osmotic challenges, IMCD 
cells possess various strategies whereby a few cellular 
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organic compounds - organic osmolytes - play an 
important role. Organic osmolytes such as sorbitol, 
glycerophosphorylcholine (GPC) and others [4-81 are 
‘nonperturbing’ in the sense that they do not disturb 
cellular reactions even at high concentrations [93. Un- 
der hypotonic conditions organic osmolytes such as 
GPC, which was first discovered in the kidney by 
Ullrich [lo], are specifically released by the cells to 
lower the cellular osmolarity [l&12]. Under hypertonic 
conditions the release is replaced by several mecha- 
nisms, e.g., volume reduction, net synthesis of os- 
molytes and/or uptake from interstitial compartments, 
whose importance for intracellular accumulation is not 
yet fully elucidated. Although the net synthesis of GPC 






















