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Effects of kappa opioid receptor on therenal functional responsesin the
kidney with calcium oxalate formation of rats
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Based on previously reports, endogenous opioid receptors in peripheral system have been
suggested to be involved in regulation of both cardiovascular and rena function. However, the
effect of opioid receptors on rena function was suggested as an extrarenal event. In our
preliminary study, we found that one of opioid receptor subtype was increased in the rat kidney
of experimental nephrolithiasis induced by fed with ethylene glycol. Therefore, we are interested
to know whether this change has a significant role on regulation of crystal formation.

Endogenous opiates act on its receptor subtypes, classified as mu (MOR), delta (DOR) and
kappa (KOR) opioid receptor, to elicit a physiologica effect such as addition and so on. In the
present study, we found that three subtypes of opioid receptors were existed in rat kidney.
Compared to the normal kidney, the DOR expression in the kidney with calcium oxaate was
significantly increased in renal cortex but not in the medulla. However, the MOR expression was
unchanged in any part of renal tissues. The KOR expression was increase during the initial phase
of crystal formation. Most interesting is that the expressed patterns of KOR mRNA and protein
were similar, this indicated that the changes in KOR were participated in EG-induced
hyperoxaluria. As previous studies, urinary excretion of electrolytes won’t be affected by diuresis
elicited by intrarenal KOR activation. Our previous results also showed that urinary output and



sodium excretion were significantly lowered in EG-treated 42 day rats. Together these, we
concluded that increased expression of opioid receptor may have an effect on compensation of
impaired renal excretory response observed in the nephrolithiatic kidney. In addition, opioid
receptor expressed in neurons of brain cortex offered a neuroprotection in respond to detrimental
damage. Whether rena opioid receptor show the similar effect on renal cell protection is our
further interest.
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Induction of Experimental Nephrolithiasis and Animal Grouping.

Mae Wistar rats (200-250 g) were housed under a constant temperature and a light/dark
cycle (light from 07:00 to 18:00). The animal care and experimental protocol were in accord with
the Guide for the Care and Use of Laboratory Animals (National Research Council, 1996). The
rats were divided into control group and group rats received 0.75% ethylene glycol (EG) in
drinking water. There were six rats in each group, fed for 7, 14, 21, and 42 days. During the
experimental period, al groups had free access to ground regular rat chow.

Semi-quantitative RT-PCR to Detect opioid receptor mRNA Expression.

Tota cellular RNA in the cultured neurons was extracted by using the TRIzol reagent
(Gibco) as the manufacturer’s protocol. The RNA pellet was washed twice with 75% ethanol,
dried, and resuspended in the diechypyrocarbonate-treated water. Complementary DNA (cDNA)
was synthesized from 5 pg of the total RNA sample at 42°C for 47 min using 0.5 pg of poly dT1s
oligonucleotide primer (Invitrogen, Carlsbad, CA) and 200 units of reverse transcriptase
(M-MLV, Promega, Madison, WI) in a fina volume of 20 ul. Opioid receptor and
glyceradehyde 3-phosphate dehydrogenase cDNA were amplified using specific primers
designed as previoudly described (55). The sequences for GAPDH were 5’-TTA GCA CCC CTG
GCC AAG G-3’ and 5-CTT ACT CCT TGG AGG CCA TG-3’ (535 bases). The reverse
transcription product (2.5 ul) was amplified with a mixture of primers and 2.5 units of REDTag
DNA polymerase (Sigma) for 30 cycles under the following conditions: 1 min at 95°C for
denaturation, 50 sec at 58°C for annealing, and 1 min at 72°C for extension. Reaction products
were electrophoresed through a 2% agarose gel and visualized by ethidium bromide staining.
The density of appreciate band was determined using an image ana ytic system (Alpha Innotech,
San Leandro, CA). Expression of opioid receptor mRNA was calculated as a ratio of opioid
receptor and glycera dehyde 3-phosphate dehydrogenase PCR products.

I mmunablotting of opioid receptor.

The abundance of KOR, MOR, DOR and actin were examined by Western blots as
described previously (Maet al., 2005). Kidneys (divided into cortex and medulla) were sampled
to prepare total proteins, a part of hepatic tissue was served as a positive control. The same
amount of protein from each preparation (150 pg for opioid receptor) was separated on a 7%
SDS-PAGE under denaturing, and electrophoretically transferred to nitrocellulose (Amersham,
Buckingham, England, UK). Membrane was incubated with monoclonal anti-MOR antibody
(1:500; BD Biosciences), anti-DOR (1:250; BD Biosciences), anti-KOR (1:500; BD
Biosciences), and anti-actin (1:1000, Sigma), respectively, overnight at 4C, washed, and then
incubated with goat biotinylated anti-mouse IgG conjugated to horseradish peroxidase (Leinco
Technologies, Saint Louis, Missouri, USA) for one hour at room temperature. The samples were
washed and the bound antibody was visuadized using a commercid DAB (3,
3’-diaminobenzidine) substrate kit (Vector, Burlingame, CA, USA) for peroxidase, following the
manufacturer’s protocol. The density of the acquired band in each lane was semi-quantitatively
determined by densitometer with an image anaytic system (Alpha Innotech, San Leandro, CA,
USA). The data in each group was presented as the mean + standard error for the integrated
digital value (IDV) divided by corresponding actin of each lane.
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Figure 1. Representative Western blot of DOR, KOR, and MOR in the specimen of renal cortex
and medulla from the controls and ethylene glycol (EG)-treated rats with different time-points.
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Figure 2. Results of immunoblot and PCR of KOR in the specimen of renal cortex and medulla
from the controls and ethylene glycol (EG)-treated rats with different time-points. Insects
showed the representative pictures.
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