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[Abstract] Objective To explore the role and mechanism of BK, (large conductance calcium—activated potassium channel ,
BK,,) in DN(diabetic nephropathy, DN ). Methods (DAfier the intervention of agonist NS11021 and inhibitor Tet and BK, —siRNA , the
changes of cell proliferation rate, collagen IV (ColIV ) and fibronectin (FN) in the DN cell model were observed to reveal the role of
BK,,;@ After the intervention of agonist NS11021 and inhibitor Tet and BK,, —siRNA on BK_, the changes of TGF-, (Transforming
growth factor beta 1) and Smad2/3 were observed in DN cell model ; After the intervention of agonist TGF—@, and inhibitor SB431542
on TGF-B,/ Smad2/3 signaling pathway , we observed the change of effects of BK,, on model cells, in order to reveal the correlation be-
tween BK, action and this signaling pathway. Results (DCompared with high glucose group, pharmacologically excited BK,, increased
the proliferation rate of model cells, and the expression of BK;, B subunit protein was enhanced, the differences were statistically signifi-
cant(P < 0.05) ; compared with high glucose group, pharmacological and genetic inhibition of BK, decreased the expression of o and 8
subunit protein, the proliferation rate of model cells decreased, and the secretion of ColIV and FN decreased significantly (P < 0.01).
(@ Compared with the high glucose group , the content of Smad2/3 was increased due to the pharmacological excitation of BK, , the con-
tent of TGF-B, and Smad2/3 was significantly decreased due to the pharmacological and gene inhibition of BK, ( the differences were
statistically significant (P < 0.05) ; compared with NS11021 group, after blocking TGF-@,/ Smad2/3 signaling pathway with SB431542,
the cell proliferation rate was significantly decreased ,and the secretion of ColIV and FN were decreased , and the differences were statis-
tically significant (P < 0.05). Conclusion BK_, was highly expressed in DN cell models induced by high glucose , and cell proliferation
rate, ColIV and FN secretion were significantly reduced after BK,, inhibition , thus improving DN lesions. This effect was related to TGF—
B,/Smad2/3 signaling pathway.
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B PRI (diabetes mellitus, DM ) 1, 2 TS FRI% (type
2 diabetes mellitus ,T2DM ) 24 (5 55 4] 1) 90% , H: = 2
FERAE GO i B IR P2 AL A2 ) 2 S BUR IR
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W5, JE T8 =L, T2DM B 64% 4 3 M R B
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FEMUR S/ NERBE AR, , DL I I5E G J5E 0 2% KL o 4 22
R B AE  HH R A A (mesangial cells,MCs) RE )
WA ML 5T, FFAE N HCIRAS N R A8 R B g T 4k 4n i,
JE2 5 DN 19 /NERIEA I F 2R R 22—, i fb Ak
KA ¥ B, (transforming growth factor beta 1,TGFB,)E R
W DR B T A B A I (extracellular matrix , ECM) 4
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13 Bl 08 (Tet) , W) 1 r [ 24 s A= 40 i it A 22 T
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TE e T B HBZY — 1 40 o /e = Bl A B PR A
TR AR, 28 4 X0 B A A 0T 1) 40 B A AT S
BK,—siRNA f% YL 20 i I UL a i Ye 25 54L | LA BK ., 3 8l 711
NS11021 FH 5] Tet T 0 R BELAML . S54SR 9
2H - ARBET R ZH (NG, 5.5 mmol/L i 2588 ) , S il IR 2H
(HG,24.5 mmol/L 7% ¥% ) , BK,—siRNA 241 (HG + BK_,
FEPIHNE]) |, Tet 2H (HG + Tet 10 pM) , NS11021 2H (HG
+NS11021 10 pM) , TGF-B, 41 (HG + TGF-B,2 ng/mL.),
SB431542 #4 (HG + SB431542 10 pM) , NS11021+
SB4315424H (HG + NS11021 10 uM + SB431542 10 pM),
Tet + TGF-B,2H(HG + Tet 10 uM + TGF-B,2 ng/ml.),
1.4 RIEHARIETE

DA MTT 5 F 105 48 h 20 A7 36 2 AT 55 48
M HBZY -1 45 18 5 80% B HF 4R 52 5, PBS
e BB AL 50 5 R DMEM 58 215 7R Ak d
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T, 3557 48 h ISR AR IAEAS , R FH Western Blot Il
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1.6 ELISA i%#& il HBZY-1 £8 il TGF-PB,. Smad2/3
FRix

PL12 x 10* A% FE b HBZY -1 4018 T 6 fL AR,
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Figure 1 Morphology of HBZY~1 cells in low—glucose group and
high—glucose group was observed by inverted microscope (x 200)
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Figure2 The effects of each group on the expression of BK, —a and B protein were detected by Western Blot
E: B NG P <0.01; 5 HGLLILEP < 0.05,%*P < 0.01;2°P < 0.01,
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Figure 3 The effects of different interventions on cell viability
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Figure 4 The effects of each group on the expression of collagen IV and fibronectin were detected by Western Blot
5 NG AP < 0.05,%4P < 0.01; 55 HG ZLHA#P < 0.05,##P < 0.01; AAP < 0.01,

©
=3

=40.654x2}+ 89.417x - 23.78
2 = 0,9982

5

H
13

o 02 04 06 08 1 12 14 16

concentration of TGF-B1 (pg/ml)

40

y.= 88.215x%i+ 16.399x + 118974
R?=0.9948

| 21

0o 02 04 06 08

1 12 14 16

concentration of Smad2/3 (pg/ml)
N
S

B 5 &TFHATGF-p, 1 Smad2/3 KRk

Figure 5 The expression of TGF-B, and Smad2/3 in each intervention group
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Western Blot J53E S HAEH : 5 HG 4% b, NS11021 #
31 BK,,, 7T LA S 0 #E HBZ Y~ 1 40 M35, #H S, Tet &
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