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(MAPK), protein kinase C, phosphatidylinositol 3-kinase
Sol Haam, BUALES AR el bt 3
A =5 AR AEH AE MAPK A 3427
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¢ avidin-biotin conjugateel] 3027} B}-2-A]Zc}. BI-S-
o] & A#e PBSZ A|¥ % 33-diaminobenzidine
tetrahydrochloride ©. 2 737} A7 o8 ©4317]
£ AA % permountz. E315ed FeHau|Hoz

ajoe.
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Fig. 1).
A Aol p-Nif2 shifjo] Heuk-gAle A F&
2EHE AR Bl AFAU A 2] FeAE E
A A, HEFSA AT PSR TRl A =
< Hyow, A =ZFEAR v}
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FAIZE Ae]Ze] p-Nrf29] Wy Ho= A =%
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Fig. 1. Light micrograph illustrating the expression and cellular localization of Nrf2. Expression of Nrf2 in the reanl cortex (A-C) and
outer medulla (D-F) of normal diet (A, D), K-free diet 3 day (B, E) and K-free diet 3 weeks (C, F) groups. In normal group, Nrf2 is highly
expressed in the proximal convolute tubule and proximal straight tubule, moderately in cortical thick ascending limb, and weakly in cortical
collecting duct, outer medullary thick ascending limb, and outer medullary collecting duct. In K-depleted groups, the pattern of cellular
labeling of Nrf2 protein is identical to that of normal group, but the signal intensity is prominently increased in proximal straight tubule
especially in rats at K-free diet 3 weeks. Scale bar is 30 um (Normal: normal diet 2weeks; LK 3D: K-free diet 3 day; LK 3W: K-free diet 3

weeks).
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Fig. 2. Light micrograph illustrating the expression and cellular localization of p-Nrf2. Expression of p-Nrf2 in the reanl cortex (A-C) and
outer medulla (D-F) of normal diet (A, D), K-free diet 2 weeks (B, E), and K-free diet 3 weeks (C, F) groups. In normal group, p-Nrf2 is
highly expressed in nucleus of cortical thick ascending limb, cortical collect-ing duct, and glomerular endothelial cell, moderately in distal
convoluted tubule and outer medullary collecting duct, and weakly in proxi-mal convoluted tubules and outer medullary thick ascending
limb. In K-depleted groups, the pattern of cellular labeling of p-Nrf2 protein is similar to that of normal group, signal intensity is signifi-
cantly increased in the nucleus of outer medullary collecting duct from K-free diet 2 and 3 weeks groups. Inset: high magnification of
tubule (asterisk). Scale bar is 30 wm (Normal: normal diet 2weeks; LK 2W: K-free diet 2 weeks; LK 3W: K-free diet 3 weeks).

o3

A n}-S-A]

]
o0 o
gae) el

el
T

=iy

|3 vlws] §Akslkelen, H
Jo] 2523} 3572] wpE&AA
7k, 1 o] AAAER, HEFEAH
FLLERE 9 upgsd FLoEHEAME
5o /e nylom, 24 EEgeAdele
Aol 3} SAFsted e} (Fig. 2).

-
QLX)

Aol Nif29} p-Nrf2
obw3} wlel | sheb

[<]

Hod 225k 4704 Nif2 ©t

ul H]—iﬂ

12

EEFeA R EEZ A M E A L

A3, R FELBREANE FEEe) BHE 1Y
orl MR4d FogRY AANTH U wEsa

Al e WA LA ZEAT A o] 3529

Nrf2e] 8 B9l A Ao 23} wlws) Ahel7t 913
ou} Heilene EeEFLARY =FTAR

oA 2d) 2
sx9 38

2ol 2A FZeEEedME F

o
=
nelon] wpped Feogry A4



A 9 e SRR e M= 7t TR A
nglet ojsh 2o 24 ABFYZAN cheFat o]
FEA 2] FAATE o] HedA a3t 27 (16,
18-2213 A3kl x, AZFHES 3F AAE] insitu
hybridization 2] 3}8 A7 oA Nrf2 §-A2}7}1 o] & 2

Slol R 27 (8194 fAbslsch ek T
AR A AR Nif27h E2lBA 3 8 AEge
Aol R ek BTskE fARSIIE 23], o
Nif27} o5 A1) 7)5& SAAAAY =E ol

Spol A3 AL TPeel FEHeh
g Aol pNif2 ghule] Welure e 24 FE

<]
SR AR Y ARTA A 2] el A=
A HEENA, A5FeAlR vl el A
t FERe HEe nylon, EeEgeA st vz
S FZ2FNE oM v HAASH 2F
AlgE Aelsze] p-Nrf2e] Wl Rl A4 Aol v

]
w3l zpol7} glolovt, WnkgA>- ZEAT o] 257
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tamy] cysteine synthetase (y-GCS), thioredoxin reductase-
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Alteration of Nrf2 and p-Nrf2 Protein Expression
in Hypokalemic Rat Kidney
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Abstract : Potassium (K) balance is regulated not only by ion channels and ion transporters, but also by various
genes including NF-E2-related factor 2 (Nrf2). Although mRNA distribution and role of Nrf2 has been studied in
hypokalemic kidney, the distribution of Nrf2 and phosphorylated-Nrf2 (p-Nrf2) proteins are not known. The
present study was planned to examine the alteration of expression and distribution of Nrf2 and p-Nrf2 protein in
the kidney of normal and K-depleted rats using immunohistochemistry.

In normal rat kidneys, Nrf2 was highly expressed in the proximal convoluted tubule and proximal straight tubule,
moderately in cortical thick ascending limb, and weakly in cortical collecting duct, outer medullary thick ascend-
ing limb, and outer medullary collecting duct. In K-depleted groups, the pattern of cellular labeling of Nrf2 protein
was identical to that of normal group, but the signal intensity was prominently increased in proximal convoluted
tubule and proximal straight tubule especially in rats at K-free diet 3 weeks. In normal rat kidneys, p-Nrf2 was
highly expressed in nucleus of cortical thick ascending limb, cortical collecting duct, and glomerular endothelial
cell, moderately in distal convoluted tubule and outer medullary collecting duct, and weakly in proximal convo-
luted tubules and outer medullary thick ascending limb. In K-depleted groups, the pattern of cellular labeling of
p-Nrf2 protein was similar to that of normal group, but signal intensity was significantly increased in the nucleus
of outer medullary collecting duct from of K-free diet 2 and 3 weeks groups.

These results suggest that Nrf2 and p-Nrf2 expression was gradually increased in K-depleted groups of kidney,
but Nrf2 and p-Nrf2 expression patterns were not exactly matched. In addition, it is suggested that enhanced
expression of Nrf2 and p-Nrf2 in hypokalemic condition may affect the regulation of ion channels and ion trans-
porters and subsequent intracellular signal transduction.
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