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Effects of spironolactone on albumin induced transdifferentiation of human renal tubular epithelial cells”

Wei Zhigiang ,Qin Xiaohua s Xu Chengyun , Zou Hongchang , Xu Gaosi  Zhan Jinfeng » Tu Weiping®
(Nephrology Department ,the Second A f filiated Hospital , Nanchang University , Nanchang ,Jiangxi 330006 ,China)
Abstract: Objective To discuss the effects of spironolactone(SPI) on albumin(Alb) induced transdifferentiation of human kid-
ney proximal renal tubular epithelial cells(HK-2 cells) ,and whether the process through TGF-g, /Smads signaling pathways. Meth-
ods In vitro HK-2 cells were randomly divided into the following seven groups: group A ( without stimulus ), group B ( 1077
mol/L SPI ).group C ( 5 mg/mL Alb ),group D ( 5 mg/mL Alb + 10" * mol/L SPD),group E ( 5 mg/mlL Alb + 10 7 mol/L
Alb + 107° mol/L SPD ,group G (10 pmol/L TGF-B, antagonist) 30 min later adding 5mg/mL Alb).

Using RT-PCR to detect TGF-B; and ILK mRNA expressions; Immunofluorescence detection in E-cadherin and o-SMA proteins ex-

SPD ,group F ( 5 mg/mL
pression; ELISA assay for detection of FN protein levels. Results In group C,compared with other groups, LK mRNA and o-
SMA,FN proteins expression were higher than other groups(P<C0. 05), but E-cadherin protein express declined obviously ( P<C
0.05) ;at the same time, TGF-8; mRNA expression was higher than other groups except group G(P<C0. 05). Compared with the
group G, TGF-8; mRNA expression of group C was no obviously difference(P>0. 05) ,but ILK mRNA and «-SMA, E-cadherin, FN
proteins expression were distinctly decreased(P<C0. 05). In group D, E,F, TGF-g, , ILK mRNA and o-SMA,FN proteins expres-
sions had descended gradually(P<C0. 05). Compared with any two of them,these expressions had obviously decreased (P<C0. 05).
On the contrary, E-cadherin expression was in the opposite direction(P<C0. 05). Conclusion A certain concentration of albumin can
be induced transdifferentiation of HK-2 cells in vitro. Spironolactone inhibits this process in a dose-dependent manner. TGF-8; /
Smads signaling pathway may be play an important role in this process.
Key words: spironolactone; kidney tubules;epithelial cells;cell differentiation;transforming growth factor beta
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A FTE B B iR 4 1L (FBS) \TRJzol DMEM/F12 1% 37 £k
H 3 Gibeo 24 ) 77 f s NAiALTE 8 B 2 dL 5 Solarbio 24 w) ™
i s SRR O 26 [ Sigma )7 5 BE BE /D BRAT N TGE-B, Al
Hifk R R&D A= & ELISA R 7 &y b i 25 1A & 7= s
PN E-cadherin Hi i P A o SMA & [ Fi & . FIFC f7id
FEHU RPN 1 AR F] ) 5 Revert AIdTM 33 % 5% 4l
7 & 3% [F Invitrogen Life Technologies 2\ & 7= &l 35 % — &1k
e 3247 7y Thermo Forma 23 W] 77 it s 8 & B4 58 B 4% Ni-
kon 2% & 7 s PCR 97 894Xy 38 [ BIOCAD 24 & ™ il s B R
fk 2 U0 S AN B T AR AN AL 2 KOG MR S b R e 2
BIOCAD 2% @] 7% i .

1.2 Jiik

1.2.1 M3 S04 HK-2 453 FHAE N 25 cm® 1)
FigR . DL 1020 BG4 I . & 2 mmol/L 23 & Bk i i) DMEM/
F12(1 + DIFFRILMATIEIR R IR 4& AN 37°C 5% CO, . &
AT SR A0 K & Al A 7026 ~ 80 % s, FH G I I 1Y
DMEM/F12 $ 52 5 F 4 24 h J5  BEMLA 2 7 41, B0 A 41K
S B A mA 1077 mol/L 2N R, C A 5 mg/mL 3§ &
H.DAmA 5 mg/mLiEHE A K 10 ° mol/L $R N ER,E 41 m A
5 mg/mL {FHE A M 1077 mol/L BHNHER.F A A 5 mg/mL i
FEE & 10°° mol/L M NEE.G A28 hN 10 pmol/L TGF-B, #4i
.30 min JEMA 5 mg/mLiFE, LHER 3 K.

1.2.2 RT-PCR & TGF-g; fl ILK 1) mRNA ik sl
WA 45 4140 ML L 4R TR RNA, ¥4 TRIzol ¥ W] P47, 421K
YA R R /R R E U E RNA 4l B ORIV R, B
RNA 5 pL /R0 s #8845 , #ic RT-PCR 3 50 & 36 W] 5 #F 47 48
1. SRR R 25 wl. S-a BEEE N5 ¥ 7 51 T . GAP-
DH:F X 4% 5'-AGT CCA CTG GCG TCT TCA C-3', Jx X %%
5'-GCT TGA CAA AGT GGT CGT TGA-3' ; TGF-B1. 1E X5k
5-ACC GCA ACA ACG CAA TCT ATG-3',Jx X 4% 5'-ATT
CCG TCT CCT TGG TTC AGC-3';ILK: IF Y 4# 5'-GCA CTC
AAT AGC CGT AGT G-3', Jx 4k 5'-CCT ACT TGT CCT
CAT CTT C-3', B &AM A A 95 °C 4 min, §7 4 94 °C
30 s,iB K 30 5,72 °C 1 min, 1B JCR B RAE 3505 ) TLK
55 C .35 AMEH ; TGF-8 54 C.35 MW . g — M EH G
72 CHEAH 5 min, BUF R PCR =9 8 pL.1. 2% By Bt G
e P UK BT AR R 8 ARG T R 3 B A B R G R AT K B
ST DNA Ziiy & i, LU B4 OG5 2 ] GAP-
DH FR 43 WO B 1 LU A AR O 2 i = (B 47 4047

1.2.3 HE5 6K E-cadherin,o-SMA FE H ) #£ A  HK-2
ML EERDF 6 FLAR A E AN A, S Al 24 h )R AN Z B
% = R E 20 min, 2 BRORR 6006 BA 45 . 4 0 E-cadherin
Hi .o SMA BB (1 10004 °C &, % m FITC kfid — 4t
WEE 40 min, R IR E . FE 296 WA T ULES, LI 3
AP0 B L EZ L K i Image-Pro Plus 6. 0 4 #:47 43 #1 E-cadher-
in.o-SMA B3t % & (IOD) ..

1.2.4 ELISA il FN 2 5 KF AR 3500 & 3 B 45 3
P v R0 A0 3 3% T TG AT AR . 7E B AR X 450 nm &b, D)
25 O B AL IR 2, M O G B AL LA As (X FN AR o b
(ng/mlI)1E Excel EAEARMEMZ ARIERAR A K I FN &
f (ng/mL),

1.3 it ab s 1 SPSSI7. 0 S8 3t 4 4 8R4 AT AL 32, 3t
T RORHEE LA T s Row AR SR R J7 25 40 I LB 3R
R Hldn /N 3 22 LSD- K 30 vk, L P<T0. 05 S 22 R A Si it 2
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2.1 40fg TGF-p, Ml ILK A mRNA F£ik45H8 A B4 HK-2
i TGF-B, M ILK 9 mRNA ¥4 4 & 53k C 41 TGF-pl
mRNA £ 5K Fm FB G 4 LA H A% 4 (P<<0.05),ILK
mRNA 33K 7K 4 HoAth 45 21 ¥ B 8 34 55 (P<<0. 05) ;D E.F 41
HK-2 40t TGF-B; Fl ILK ) mRNA K& 7 T FE, AL H
BERGIEE X (P<0.05);5 CHNK.G 4 HK-2 41
TGF-B, mRNA ik 22 5 411 % & L (P>>0. 05), 7l ILK
mRNA kBB T (P<0.05), WE1HMFE1,

M:DNA-Mark; A~G:A~G 4.
B 1 & HK-2 48/ TGF-B, # ILK # mRNA gy Rix

x1 K AWM TGF-p, #1 ILK # mRNA g8 %¢
RIZE (T L)

7 TGF-g; ILK

A 0.39140.015 0.38740. 023
B4l 0.38540.018 0. 38040. 030
CH4l 0.92140. 044 0.66240. 027
D4 0.77140.017 0.58840. 024
E 4] 0.59040. 020 0.47340. 017
F 41 0.41470. 034 0.40740.013
GH 0.911-0. 037 0.384-0.016

2.2 AESRRETE KM E-cadherin, o SMA H H H) £ ik

&40 HK-2 4 fi E-cadherin fil o-SMA % [ 4 3355 C
41 HK-2 4 fil oo SMA 2 11 3% 35 B0 H At 45 41 ) 3 i (P <
0.05),1fi E-cadherin 3& i U] W] & F % (P<0. 05); D.E.F 4
HK-2 4}l «-SMA # 1 K IK B W T B, E-cadherin 5 H 19 3£
TRIG TG LA R TS A 2% B ST L (P<C0. 05)5
5 CHl 4. G 41 HK-2 4 i E-cadherin 23k B B 71 & (P<<
0.05), T «-SMA i [ 35 T (P<<0.05), W& 2.

*x2 LA E-cadherin,e-SMA EBAMRIE (T +5)

205 a-SMA E-cadherin

A 0.37140.012 1.076+0. 055
B4 0.366=+0.015 1.069+0.036
CHY 0.94340. 050 0.54940. 008
D4 0.796=+0.015 0.63140.023
E 4 0.61340.019 0.72240.006
F 4 0.422=+0.025 0.96540. 039
G4 0.70940.033 0.89640.017

2.3 ELISA B BV W FN EHMKF  CUAMIE EHER



FTHREF 201256 A% 41 5% 18

o FN 8 H K B 35 8 T 2 At & 40 (P<<0. 05)DEF 4 |
TH R T FN 2R KT 28 W R A . 2 R L AR, 25 R A ST
SHE L (P<C0.05) ;5 C A H# .G 4 B+ FN & H fkF
B B KR AR (P<<0.05), W3 3,

*x3 SHMELEFERD FNEARKFE(TLs,pg/mL)

205 FN

A 194. 04250, 62
B4 205. 89453, 77
CH4 849.574124.3
D4 671.81+100. 57
E 4 550. 79472, 03
F#4 375. 63484, 29
G4 583.32+107. 45
3 i it

BNE B AR b R R RIF, ZEEZ T 4 45
B9 B (1) b Bz 24 i 18] 26 B 55 (40 E-cadherin) #9 2% 2% 5 (2)
V7] 5% 2 AR C ) o SMA e Hfr [R] 22 35 W 25 [ 22 36 (1 38 i 5 (3) 44
i 24 T 0 T e AR ) B A N A DG B O A IR 5 (4D A
R FERE o 1 ol S BR 4T 4 Y & D). KRR kM.
TGF-p 23 B /NE LKl EMT 19 3 24 i, 764 3
EMT W % 5 B EE A /E A . H /e KB Smads {55
i, TLK & —Fhir T 40 A P 32 298 35 40 i A e
VI % 2 B A0 3 BT R 1Y) 22 S IR / 5 4 TR AR 1 B L AR 22 W K 2%
B A B R AR AL A F 5T R R TLK & AR 1 R OR A 1 6
YA Z 0T, TGF-p ol g ILK %as™ . #rox &,
ILK {2} TGF-B,/Smads {5 5@ M TitHE T2 57 EMT [y
LA RS IREY . E-cadherin &' /NE IR 41 ML i o Ak ad AR o
MEENRICEAZ 1, HRE W TR 2 NE -
KA kA EMT 055 — 25, J& B (| BT 2F 4 16 19 46 3h 3
WO Ry R L ILK KA A 3 6l E-cadherin 35 T,
It e SMAK FN ik,

AT 5T MR HE R T B A S 4100 TGF-B, . ILK mRNA, o«
SMA . FN # [ 1) R B B I A4 ¥ B 198, i E-cadherin 3
IR AW W . SR E O TR RSN S HK-2 4
M EMT, Begb 5 Skt A Ml 53 4b . 76 92 Py
T 4E A, B B N R Y iR, TGF-, . ILK mRNA| o
SMA #H H . FN 1 3R K H it T 9, E-cadherin ik F .
WP AT — 8 R B I HE R B e HK-2 40 i R A
EMT,ifif H 2 —& Ml id: . 5 m ey 25 & W, TGE-8
RS E HHE S 400 ILK mRNA 58] 8 F .M E
cadherin,o-SMA & 1 . FN E E A IF T 38, TGF-B, %3k T
BES, SRS Bianchi S M EH MY . fEH A
Wit AW R A TGF-B: /Smads {55l 62 5, 3 W] g o 258
i

W PAY Vi A2 T[] ) S 08 3 P A 0 700 5 FG A 0 i O 1 R
JE & 57 & (mineralocorticoid receptor. MR) f 7K | & 4 H
Py Hu/E A, B R AR BRI M e 45 R T . 78 I IR B 5 v &
B, 257 CKD &% I 8 JEIR N TR G . 7T DL i 35 PR IR L 2R AR
AR 7SR 3 A B 5 UE S92 /0N 39 2 U P B 8K 5 ACEL 1 1] DL A5
A > CKD [ PREE (I HEME . 3h 4 9 56 28 01 1 [0 ) ks 3
T U0 0 B W 3 R A0 PR P K BUEF IE 20 4 MR mRNA fy 3%
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5 AT A B T BR s Taira 0T 45 08 P9 156 75 50 D BR 1)
B DR AG R BRL R AT A ARG B 4 28 TGF-B1, il 2% /N4 ) Joic 47 2 k.
EFE NN A SR AL 53 T /K b — 20 IR T R TR o i

B OB RS E B PR R T (R AR LA R i —
PR .

25 FR R E R AW F 9 TGF-81.ILK mRNA il «-SMA
FN [, 1 F # E-cadherin 2 1735 B A Bg ) 2 2 . 48 7R —
FE W I NN R A AT DU S A A B 5 i HK-2 40 Rk A
EMT, 32 A iR A] — 3 72 B2 i Al i 7 . 3 Ah AR S 3 20 5 BB
PRI 5 3R B $ 19 HK-2 & A4 EMT 2 — 5 (19 7] K #i
P10 H5 TGF-B, /Smads {55 18 #A7 5C . HH B4 1 48 HT AL
M AS BB . A 5230 4 7% MR PN TG X U R LA DR AP AR
T fige B U TR BT SR M — B .
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