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HEZE] HY BB 2R/ C1(transient receptor potential channel 1, TRPC1) B AR H A B T
THEEE o ﬂi{j(large conductance Ca**—activated K*channel « subunit, BK— o )5 % K BB IR B9 (diabetic
kidney disease, DKD) W52, Jiik B SD K EBEHL Y Jy X BAL (n=15) FIERILH (n=15). FI| FH = B e Aok i ik
/T 2R (streptozocin, STZ)FHDKD FERL . SR FH A Z3 A ARG I R BRI A8 7 5 R FH 4 A 2l 2B A 23 B AU Ok
BB AEZK P 5 HE G (A6 I B 2H 2R BRAL AL AT E SRR o SS9 Bt PCR(RT-qPCR) FIEE FH S22 BN
‘/JM:}%IJ#“ZEI I HATRPCT A BK- o B9 mRNA AR KK g 1A TRPCT Al BK- o B9 AL

ghL BRI ZH K U aS B I WE (fasting plasma glucose, FPG). JR 2 M 3R (urinary albumin excretion rates,

UAER) . MR Z A (blood urea nitrogen, BUN) Fll WLET (creatinine, Cr) ¥ &5 T XA (P<0.01); #82H KR,
B /INE Y BELE L 1 IR IR, o A g s T WL NS R AR AR SR T A, TEVFE B/ INE KB BT IX
BUR B T AN R R A% DL L HE Qe g5 R, DKD AR il T . TRPCL Al BK— o 78 B /NERFR AL
BohFE, ABRAIKEE 41415 TRPC A BK- o #9 mRNA AR FUKF4R 355 TXHIE41(P<0.05). 458 K
BV P95 B 9 5 TRPC 1 A BK— o 76 B 418U 1 53 A FI 3R 35
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Exploring the Effect of TRPC1 and BK- « expression
on Diabetic Nephropathy

LIU Hongming, CHEN Zhisong, ZOU Lifang, YANG Zhixiong, YU Zhuo, HU Wei
(The 2nd Department of Cardiology, the st Affiliated Hospital of Kunming Medical University,
Kunming Yunnan 650032, China)

[Abstract] Objective To explore the effect of transient receptor potential channel 1 (TRPC1) protein and
large conductivity Ca>* activated K* channel o subunit (BK— a ) protein on diabetic nephropathy (DKD ). Methods  SD
rats were randomly divided into a control group (n=15) and a model group (n=15). Construct a DKD model using
high—fat feed and streptozocin (STZ). Using a blood glucose analyzer to detect changes in blood glucose levels in
rats; Using a fully automatic biochemical analyzer to detect the renal function level of rats; HE staining was used to
detect pathological changes in renal tissue to confirm successful modeling. Real time fluorescence quantitative PCR
(RT-qPCR) and Western blotting were used to detect the mRNA and protein expression levels of TRPC1 and BK- «
in renal tissue, respectively; Immunohistochemical detection of the distribution and expression of TRPC1 and BK-
a. Results  The fasting plasma glucose (FPG), urinary albumin excretion rate (UAER), blood urea nitrogen
(BUN), and creatinine (Cr) in the model group were significantly higher than those in the control group (P < 0.01);
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the inner wall cells of the renal tubules in the model group showed swelling, with some cells detached; visible renal
tubular lesions or death. In addition, neutrophils and their debris were found in many renal tubules and interstitial
regions; the above HE staining results indicate that the DKD model has been successfully replicated. TRPC1 and BK-
o were most abundant in the glomerulus, and the mRNA and protein levels of TRPC1 and BK-« in the renal
tissue of the model group rats were significantly higher than those in the control group (P < 0.05). Conclusion Dia-

betic nephropathy affects the distribution and expression of TRPC1 and BK— « in renal tissue.

[ Key words] Diabetic nephropathy; Transient receptor potential channel 1; Large conductance Ca*-

activated K* channel o subunit

B PR 9% (diabetes mellitus, DM) 421 # Hy il 5
ik Z FEEICEIRAE , BEE R BN WS
HAFLER A, B RO SR — A F =R
HAZFEPRA S HEARSCHGE , #k 2021 4F, 4k
(¥) DM &35 %0 5.366 12 AF A s Tt 2] 2045
ARG — BT W T E 7.83242 % o M IR R R
(diabetic kidney disease, DKD)7EDM & A &
e R, HRAE 1 DM R P R R
H30%, TIAE 2 B DM 2 H AR R s 40%5
R, JE# A B4R 1 FE a2 W 51697
T3 2Ok G2 il 3 i g 1 X 42 Bk BT R GE Y s
jj[4]o

TR BN K U4 S 3 LR BE (smooth muscle cells,
SMC) H A2 A 8 -l E S BRI SZ K HL 7 G
(transient receptor potential canonical 1, TRPC1) i
B 1K HE 585 300 B (large conductance Ca®*—acti—
vated K*channel, BK) il i8 56, 4 J123% ) 5 ) 45
PAE AT, 258 TRPCL WE TR, 51K MN .
240 B 2 A AR R A WS e A T I ) K e AR
RAFEEAE . TRPC1 KK KA 5 FIEE R 45
ks 5 /N R EEAL . A . FE R
JIES I O BRI s B 2 4 B 2 Tl I I Y
RAERIREYIFMSE, W LAE N HAZih iy E 2O A
A

Zhang %7V R B, AE STZ 5519 DM K U
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(% BK GEIE , AT A i i A AR R Rk K
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KA WAl % BK BB 5, 235 & T IL40 A
IR H A7 ) B AR A B G, T 3 R A T 5k
SR, FEm MR, BKAHIAR B KB
EEARAE AL, X 25 F 30 BK 388 & H B T 45
BT R R TR, e T R LA
JRP A P O O WESE R B, BKIEIEZ 5
LR S S B FE [ AT DL A R AR A

A EB DA T 7 1 22 B 2 () A B R v B R R D12
Uk, TRPC1 A1 BK il iE 8 2 5 B R i A= 3
TSl A HE A DKD B EAEH . 45 bRk, A&
WFFT 8 F K B DKD ARAY , SR BEA . s
AU T AEYS . B R RNl 2E A ik
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1 #REFE

1.1 SEIEzh¥

SD KR, 30 H, HEM:, 200 ~220¢, 6~8
Jil, WSk T R A s WA R |, TR S
(SCXKC, JI| 22008-23). ¥ K BBl ML 7k X} IR
HABIRIZE, B4 15 Ko KEFE 24 °C F1(60.0 +
10.0) % AHXF W BE T 38 W PR AR 5 1R, Ot R/ R
JAMAR 12 he AR LE T R4 R BER K
SIS S M AR 5 A8 B P 2 51 24t SCXL (JH)
2015-0002, #h¥Y{eBHLAESCS : Kmmu20231388.
1.2 iKFEMNE

BENRAC T 2 (Sigma, L5 . 18833-66-4); 7
ARRPLLHE) Pt a (RS, #it5: G1120);
& RNA $2HGR7) & (KRR AR AR A A, 4t
5. DP419); TIANScript I ¢DNA 45— 4 & ik
A& (RIRAEMBHEARAR, #t5: KR107);
FastFire P78 62 & PCR TR (AR A AL R
HARAR, #L5 . FP207); Anti-TRPCI $i ik
(abcam, #t5: ab192031); Anti-BK- o #iff(abcam,
5. ab244891); Anti- B —actin Hifk(abcam, 5
abh8226); IWIFEHIR PI(FRLER, 5 G1213);
AR & (A2 a8, it PV-
9000),

HAGHLRDURAS, BS: JB-L5); R
PIF AL (Leica, 5. RM2235); 1E& 960
(Nikon, AU . MF53); ¢ & PCR{Y (ABI,
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XIZLH, 4. TRPCI 5 BK- o AYZEIAXF R BB R B ) 5% 1A 17

AU . Step one plus); K =7 25O LGB RN,
RIS TG20.5); ALK RS (Bio-Rad, %5 .
1658001); ECL & OGHE 53 B & 48 (Bio-Rad, #
. Gel Docxrs+)o

1.3 XWHE

1.3.1 HERFEHFEEME 30 DM SD KR,
Zead 1 JR RS N MR SRS, 4 BR B AL NUE TR )
BEHL 5> A X RE L AN AU 2, A2 15 o X IEZE
25T B R R R IR AL, AR A 2 45 T R AR R b )
BIFR 6 i, Wk 1, 258 12 h 5 ESS STZ
(30 mg/kg + ¥R, 72 h JGiESE 3 K4 R KL
M FPG=16.7 mmol/L, W 15452l o 4n S i 4
By, WIFE 1 G FRRTESS STZ, FE5%—k
TS —3 . X IR S SRR AR R K, B
ST A ARK R EY) . REKRBRIMME . Ik
ERBIRM, WIS FAHL, FHRENT
AR TTHCGH R BRI 2 W5, — BB A
10 15 TAHLUATRIG 10 % H P4 IR B bk i v [
JE 72 h, I — o MAFRETE-80 °C M UKAE h DL &
JE SR

®1 SHESEABBERHR%)
Tab.1 Ingredients of High Sugar and High Fat Feed (%)

% L
F 10.0

I ] st 25
HERE 20.0
JilElz&3N 1.0
HRE A 66.5

1.3.2 AiEtRi SRS, RECRIL,
FEAR 4 CHUE 1 ~2he FEATE 4 °C, 1500 r/min
B0 10 min, /NG ESIEE BRI, 103G 534
JE BT -80 °C 25 Mo R FH IMUME 73 B AR T R By
25 B (FPG); R FH 4 A 8l A Ak 43 B ASOR: ) 1,
JRZ R (BUN), ALEF(Cr),

WA NG, RBEICRILE , K H 5 A
FEW, BEEREK, BB 24 h R, idRAEHRK
U IR . % T, 2000 r/min B> 10 min, B
FVEE T80 C M R ELISA A4S I PR {0
HEASE, HEREEAEAHR R, 1FEA
Ay (1

UAER (pg/24 h) =R F 8 H (pg/mL) x JRiE
(mL/24 h),

133 HAZEFRLHE)EE K42 H 4% 2R
HESAREE, AW, . (DER: KA

U T 64 CTHIRAE T HLE 1 hy (2) ik K
PR A B B R T (10 min) - B KT
(10 min); (3) KAk : 100% 45 1 (5 min) -100%
WA (5 min) —95% W K5 (5 min) —80% 184 K5
(3 min) =70% K (2 min); PBS #hik 3 ¥k, Ak
5min; ()TBARREY: HI B ARR PG
5 min, ZEIRKOIUE, A BNR - SRR
AT, B 10~ 15 s, AR A kKPR,
REEZFED 15 ming (S)PHLLYef . KBt H A S
gL g 5 ~10 s, A BIZEBAK P 1R
(6) Wi7K : 95% i K5 (5 ~10 s) —100% i K5 1
(5 min)-100% WEAG T (5 min); (7)FBH. —HE
I (10 min)-—HFE M (10 min); (8)FH fH . FHH#:
B HEAT £ R (9 F R B EIA 4 J A D
T 5 A OLEF AT AR REORN 400 o LA ' A SR A
GERE, A HTIRASIE O . S BN RN SE DL S A E 2
e i i A7 40 5

1.3.4 ZA¥ A EE PCR(RT-gPCR)#& M  fif
JH RNA $2 BGR0 & 7 25 J2 U A 2 Y 5L RNA
B 1 pg &2 RNA i F§ TIANSecript 1T ¢DNA 5% —4%%
A B R &3 i PCR ] #5 B #b DNA, JFf4di H
FastFire R # 2¢ % € 1 PCR FVR 157 8 15 28 )6 8
H PCR {GHATY 1K TRPC1 . BK- o FIH IS -
I HFE%‘?L@@(glyceraldehyde—3—phosphate dehydro—
genase, GAPDH)MJCT {H, R 274" 2: L) GAPDH
YE R NS R HTE 4809 TRPCL, BK-a HIMIXF
FiEH . SR A NCBITE 28 51 9% i 8088 )3 ot 47
TRPC1., BK-« #ll GAPDH 5|#)i%i1, W2, H
G TR R A T A A .

1.3.5 Western blot #& il U 4141 50 mg, il
A 0.5 mL %4 PMSF i RIPA 244 (35, it
5 RO010) 7E 0K I FHZH 2151 R 48 00 B8 4% 30 min.,
FE 4 °C. 12000 r/min F #5020 min, 155 V5,
RIEVEE 1 BT . BCA A Bl iR & (&3,
fit5: PC0020) F Tl 26 1 Bk i . i SDS-
PAGE 7r 55 W H AR dL , RIS 7575 3 R R
TSR M (PVDF) i (Millipore, 165 : IPVH00010)
Lo FEERTHS% MG EEE 1 h 5, FH
5—${ TRPC1(1 : 1000), BK-a (1:1000)F1 B~
actin (1:2000) 764 C FTIFE LK. REHHES
TPUEEE A 2 he ECL A (Millipore, L5
WBKLS0100) 78 B 4571, AR O UR 5
G EL 2%k I EME . T Image J 84 XTH
iR G TR . BARAHNKEEY B -actin
SR 0 I AR ) PE 3R 37 B8 1 BT (R A T8 7K
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Tab.2 TRPC1 and BK-o primer sequence information

Gene Sequence(5'—3") Length(bp)
BK. TTGAAGATGAGCAACCGCCA 20
-a
TCATGCCTCATCAGCTTCGG 20
TRPCL CGTTCTGAGTTACCTTCGGCT 21
AGCTGTGTCAGTCCAATCGT 20
GTGGAGTCTACTGGCGTCTT 20
GAPDH
TGCTGACAATCTTGAGGGA 19

1.3.6 ®EAXKEN HALEMY A, #1750
I, THIZET, HIENT4 Smin, BK: 4408
JE(100% ., 95% . 90% . 80%) . %454 min, PBS
PE 2 (3 min/R). BURBEE : KU R RET
PR E W, SRR T EE 2 ming KiG: fll
FH 3% 1) H,0, R IRE S A AL Wi ok 25 i6 ks —
PR . 2 1 0 150 Eb R B — BT (B X B 25
RFRIPBS), 4 C b, PBS Mk 3 K; HE —
bi: MAFEPNRAR ICREY, 37 CHE
30 min, PBS #'¥k 3 ¥ ; DAB 4. i hn ¥ BC Y
DABIXH], FIEBM 1 ~3 min; HFARAZEY.: Ih
REPW P Yea 40 s, PBS whk 3k ; )G AT

I3
14 Sit=z4eE

FIH SPSS20.0 #4141t o3t o THER Bk
DL + AR 22 (2 s) T, AR50 H T Heas 4l
255, P<0.05 hESEAGIHE L.

2 #R

2.1 DKD #AF A RIBH ISR

WL 6 JJ5, kR A I Y8 AN DR A B AL FE
PRIEATREIN o SEEREE AR N, B AL () 23 I il v
(FPG). JK M & HHEM 3 (UAER) . Il JR R A

Bk . PER IR E . BEEWEOIHAIR, R (BUN) FIILEF (Cr) ¥ 8 % & T %4 2 (P < 0.05),
BAtF image J Plus X BH PR 408 (0 - 200 % BE AT WL 3

®3 TEAXRIELIERLE [(X+5), n=15]

Tab.3 Comparison of physical and chemical indicators of different groups of rats [(X+ 5), n=15]

3 23 1 I SR A A HEE R M PRFEA NS
(FPG, mmol/L) (UAER, mg/24 h) (BUN, mmol/L) (Cr, pmol/L)

Xof R ZH 5.968 +1.36 11.09 + 0.91 6.403 + 0.63 4.028+1.29

FEAIZH 21.61 £2.52 33.01+1.62 26.36+ 1.38 19.85+ 1.61

t 3.261 2.485 4.069 3.012

P 0.003* 0.012™ <0.001™ 0.009™

XML L, P < 0.01,

22 KRBHLAHE 6

HE 4 A g5 B4R, X IR KRB 8 Y
B NERIE A S 4 FLIR A B8 0, T B /N )
A7 1o A IF 2 B0 BT A AL Y G R B
INEIBELIIE S BL T R Ik B S:, JF HA 0 4l
KT HE, RN A 3] — 2B /NG & AR A
BTG, B EE ey AT LUE B N B
SRS, BLAk, AR BN BB ] X
HRREMS & B b Pk 1 40 M R A R AR R A AE
L1, DU SEsegE R8s, DKD RIS i 2 o
2.3 TRPC1 5BK- o fEKRBELAHRHSRETIE

A ALSE B R, TRPC1 5 BK- o EHHTE

B AU FERIR T H/NE L AR ga i o
TRPC1 5 BK- « £ FIFERIAIZ B 2 21 b iy 3Rk 7K
5B R T AR ZH (P < 0.01), TRPCI 5 BK-«
A /NI RIR R EE, K5 s
SRR /NG, (HILT- %A H A N BERS, L
K2,
24 KER'SHELAH TRPC1 5 BK-a mRNA #
RILER
RT-qPCR Z5 3 W5, FIX B4 s, A2
TRPC1 1) mRNA Rk B Z M (P <0.01), FXf
WAZH iy, MRIZH BK- o 9 mRNA $3k B 54
(P<0.05), WL 3,
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25 KRBAEALASP TRPC1 5 BK-a EAKRIE
B
Western blot Z5 8 B~ , SXTHEAIA L, BiAY
24 TRPC1 M IRA W E M (P<0.01), 5
XTHRAAAH G, HERIZH BK- o BYAR 12635 B2
(P<0.01), WL 4,
X R

o

3 itig

BKi# i A7 21454y, — W RN
KCNMA i 5 () BK— o WP 3t 2 BK A9 BEAS 45 44 1)
BETRAY, 2 KCNMB 1 1 ~ 44 Fh 3£ B 4 65 1

R

e
N
N B /NER
HNME
B /NER J
N 2 41 " e 39
B1 BRAXRBEARHE FE(100x)
Fig. 1 HE staining of renal tissue in each group of rats (100x)
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Fig.2 Protein expression level of TRPC1 and BK-a in renal tissue of rats in each group [(X+s), n=15]
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Fig. 3 mRNA expression levels of TRPC1 and BK-o. in renal tissue of rats [(X+s), n=15]
A: KREUF414i TRPC1 19 mRNA %ik; B: KEUF4121 BK-o /) mRNA £ik. S50 MAILE, "P<0.05. “P<0.01,
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Fig. 4 Protein expression levels of TRPC1 and BK-a in renal tissue of rats [(X+5), n=15]
A: TRPC1 Y5 BK-« MEMAELBIKE; B: TRPC1 5 BK-a M (X+s, n=15) ; SXIRALLLIL, "P<0.05,

BK-B WA, AR, Sk B 1 WAL FEK
5 SRR, IR TR, SRR LR T
BK- o WK F1 BK- B 1 W 542 5 25 [ B 15 S 1Y
BK JEPEMBMG: B 1 73T A AH ket TR,
SECBK B, M0 o I KL LA A [ a2
TR BK f4mdl 04, 78 DKD &, MEr
I IRe T TR 5 BB AT ¢, BKRIATE
TR B /N 118 PR O£ 3 R PR VR R A L B AR
F, 1 DKD v f8 2 BOX LM B RE N 54, M
TR B R 5 15 ARSI E RT-qPCR. Western
blot I THC A& T DKD K B ¥ 4141 BK i if a
WHE) mRNA FIEE FHACER RIS L, SLoess
FH, DKD K42 BKiEiE o W HAH
mRNA Fl & % 3k K46 8 3 & F X gl (P <
0.05), X VLHH DKD "B & 14 in T B 4 419 BK
WA HCE, DA B A UL A R A B K
B EWREER, ZER S50 A VT HEE A
_ﬁ[[m—mo

ABFFELE R FEW], DKD KB H 2 B
7 BN EE, X E 2D 5 i E)
Boife, RIAIMPREFA . M LEFFIR F & HE
MR8 . Western blot Al RT—qPCR %3 & #1
B U4 BK- o W H R A TR, WTREERAE T BK
WA, S RBOnE S S, INE R
B e AR R o £ LUTIR, BRI X R4 I
STV LA B ) P e A7 S 9 B L R 0 3 Rk
(RS, 5 L3R5 122 v e B B PR B e
(R 77 A Rtk J A B . R, & BKGHIE & e

XoF P WA 3 S, D B A 2 AR A A AE
BRCER, i EERARNIFORIN . 25 BAT
i, AT BRE S K R TRPCL 5 BK-«a 3%
B IR X T4 T PR S B R T A A AL A
AEE RS, AP R IR T A B R
PR B SR B ATk
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