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Effect of extracellular potassium on the activity of distal renal tubule in mice

YANG Yang, ZHANG Ya, GUO Qin, ZHANG Chong
Department of Nephrology and Rheumatology, Xinhua Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200092, China

[Abstract] Objective - To investigate the effect of extracellular potassium (K") concentration on the activities of sodium chloride co-transporter (NCC)
and large conductance Ca*-activated K~ channel (BK) in distal renal tubule of mice. Methods - Six specific pathogen free (SPF) C57BL/6 mice aged 8
to 10 weeks were sacrificed, and the kidney slices were made with previously reported method. Then, these slices were incubated randomly in normal
K, high K', BaCl, and RbCl solutions, respectively. The abundance and phosphorylation level of NCC in kidney slices at different K' concentrations and
different time courses were detected by Western blotting. The overall and membrane expressions of BK in kidney slices were also detected after incubation
with different K solutions for 2 h. Results - Compared with normal K solution, NCC phosphorylation level was significantly decreased after incubation
with high K~ solution for 5, 15, 30 min (all P<0.05), and NCC phosphorylation level was also decreased after intervention with K channel inhibitor Ba™
or Rb' (both P<0.05). After the treatment with high K" solution for 2 h, neither the overall cell expression of BKo subunit and 4 subunit, nor membrane
expression of BKa subunit was found significant changes compared with normal K™ incubation. Conclusion - High K’ can directly down-regulate NCC
phosphorylation level, which may be preparation for kaliuresis of the downstream tubule of distal convoluted tubule.

[Key words] distal transporter; sodium chloride co-transporter (NCC); large conductance Ca*-activated K channel (BK); potassium ion (K)
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IEHJEE A& 3.5 ~ 5.5mmol/L, — B I 6.5mmol/L N #Ekkdk TR, HZ A L) 10% 1 EF B 1 238 v 5 /7
FIRERC DS T fe R Az dir, fEH WA, FHEA 4, W dh /N (distal convoluted tubule, DCT), i
BRIR G Z AR ZE S s MR AEA 4 % (connecting tubule, CNT) Fi1 4 & % (collecting
TREREPRE, REENLAACELEZS T —4048  duct, CD), H2% 5 Wb #Pry B 225067, DCT A% M|
FRAsTEE (0.4 ~ 0.7 mmol/L) P, fpbHfElr, HLAWRE  AlEERFikNE LS4 (sodium chloride co-transporter,
HLA TG AT A RE ), HrTRBR AR ARG 4N NCC), st . & FivdEEmtEE R, DCT 4

TR HEME B A N A EE RS, T PR BRI KR hRTEE (DCT1) Fijg Bt (DCT2), DCT2 £ T j#y CNT
FAE 1 CD ¥y a] ik 11B— £ 46 S [ B2 1 208l 2, BH. 1k 36 B

[HLWE ] EHxHAP 4w EHE (81570634, 81770706); i i £w 25 f14 il 5 JE 2% FHat % 1F %I (20161418) (General Program of National Natural
Science Foundation of China, 81570634, 81770706; Shanghai Municipal Education Commission— Gaofeng Clinical Medicine Grant Support, 20161418),

[fEEEN] B B (1984—), L&, fitE; W55 aple007@163.com,

[BEEE] 5k B, BT71E%H . zhangchongzc@gmail.com,

http://xuebao.shsmu.edu.cn BRSO (BE2ERR), 2019, 39(9) @



986 | LifssEAFHER (¥

BRI S R RS &, Bk DCTL Ty /g
(S Ko T 3] 7 A S oL, R Ap T ) S ) e i 5 PR
(aldosterone sensitive distal nephron, ASDN) . ASDN [y
E el ik b R gl 8 (epithelial sodium channel,
ENaC) Fi1'% 4G 47 8 & (renal outer medullary potassium
channel, ROMK), H:Ar ENaC 1/ 3¢ 58 5 - F A= v 5 0
I, & ROMK iB#IEES) H, LAEMRRZ Y &, B
(#5 Bl P 85 ENaC SeBlx g s A e, SEUR M LT
KA, S T ROMK DA g 2Rk .
ARSI S - R TR, A fe e A SRR P 1)
BB A IH0E Kird. 1 SRR RS b, 38 R DCT
BRALE /N b R AR SRR AR A, AT B s i
I IR E AN, A R BE A T W Rl
il WNK 4l , Bl NCC khieft, BEARFZ "
HESE, NCC RYRERR fL K ARR TG, BERR ok
B EPE NGRS . 24 A AR BRI E, MAMEF RS ik BE A
B BEAS, T i NCC % A B R 1b it ol 380 . kT I,
NCC MU Hs B+, BRAE T “FRERLZE" HITE
o AR BoR, fEPRk S 0.5 h BIAMALEE 2 R
HEHESE 0, i £ I I R 23 0 S I KR FF 48, VB A

i [ A 1 P ) ENaC SEORAE & $1VER L 6 h Ja A 98 5

DRI, T AR AR e R JEE P 5 - T e A L oo BE A ik
A [ W D R 2 15 S /N S B R HE B

{£ DCT 1 T ROMK, &4 —FidEefiiE——KHL T
F5 I35 PR E B (large conductance Ca®'-activated K channel,
BK, i Slol JE[F%uhY), BK &—Fil S, 5, /NER
GG HEE S E, B oo B RAEA . REREZIE
#5ER BK 25 7 @ # ik & S R i, (B AR IDEHE
PR o B R F b BK 264 /E ) ROMK |y “Beff” 47
9T, FLITE 1200 0 0 VR AL i A w e i, WP ¥ 3%
W, BK AHEE R A OR T [5 AR ,  H BK gt v
/NG T B ROMK LA S — 4 e IR HEPHIMAE s H st
BATHEMT, BK wJHE&E & ¥k & e FH 5 NCC thllfr

E- BRI ES

Tab 1 Solution preparation

2019,39(9)

SR HERICE AR, AT {E ML A 7 B [ R 452 ROMK
WG Z AT RAEER, DR A Rae . bt — B HER A
PN S8 Hh 8 2T A e HE B 520, AR SR
AL (R 3, BE R E T ARRE
AR B IR P g T 5%, @ A H R EN R (Western
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Fig 1 Changes of abundance and phosphorylation level of NCC in kidney slices incubated with normal or high K" solution at different time courses
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A B
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d
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= 024 _
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2 ZERHARRINSAATRNERERAAEEER1hE,
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Fig 2 Changes of abundance and phosphorylation level of NCC in kidney slices after incubated with normal K solution with and without BaCl, for 1 h
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Fig 3 Changes of abundance and phosphorylation level of NCC in kidney slices after incubated with normal K" solution, low K" solution with and without RbCl for 1 h
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Fig 4 Changes of overall cell expression and membrane expression of pNCC, BKa subunit and 4 subunit in kidney slices after incubation with normal or high K" solution
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