
Compar ison Of In V itro Models  Of Diabet ic 
Nephropathy Using Renal  Tubular  Cel ls

Background: Diabet ic  nephropathy (DN) is  a  chronic  and ser ious  complicat ion associated with 
diabetes . The standardizat ion of  an in v i t ro model  to  best  represent  DN is  ver y  chal lenging due to the 
chronic  nature  of  the condit ion. Therefore, two dif ferent  renal  tubule  ce l l  l ines  -  Madin-Darby canine 
kidney ce l l s  (MDCK) and Normal  rat  k idney ce l l s  (NRK-52E) -  were used to invest igate  the ef fects 
of  high glucose on kidney ce l l s . Object ive : To determine the ef fects  of  high glucose concentrat ions 
on ce l l  v iabi l i t y  (us ing MT T assay) , oxidat ive  s tress  (us ing dichlorof luorescein (DCF) sta ining) , and 
express ion of  proteins  act ivated in DN such as  a ldose reductase  and glucose-regulated protein-78 
(GRP78), an endoplasmic ret iculum chaperone (us ing western blott ing) . Results : MDCK cel l s  showed 
a  subt le  decrease  in v iabi l i t y  when exposed to high glucose concentrat ions  (30 mM and 1% FBS) for 
48 h. Fur thermore, there  was  a  s l ight  increase  in a ldose reductase  express ion af ter  48 h of  high glucose 
exposure, however ; the GRP78 levels  remained unchanged. NRK-52E cel l s  showed more consistent 
decrease  in v iabi l i t y  af ter  48 and 72 h of  high glucose exposure (30 mM and 1% FBS). In addit ion, the 
DCF sta ining a lso demonstrated an increase  in oxidat ive  s tress  af ter  24 h of  high glucose exposure. 
Fur thermore, a  30% increase  in a ldose reductase  express ion has  been obser ved af ter  48 h of  high glucose 
exposure. Conc lus ion: Although the 48 h high glucose exposure in MDCK cel l s  can be used as  a  model 
for  in  v i t ro DN, the resul ts  are  less  reproducible, whereas  NRK-52E cel l s  seem to be a  better  and more 
re l iable  ce l l  l ine  to  mimic the features  of  DN in v i t ro. 
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