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Bufalin inhibits PDGF-BB-induced mesangial cell proliferation via mediating gap
junctional intercellular communication

HAN Ying, ZHANG Ai-Qing, ZHANG Jun, GONG Jing, LI Shan-Wen, GAN Wei-Hua. Medical Center of Pediatrics, Sec-
ond Affiliated Hospital of Nanjing Medical University, Nanjing 210003, China ( Gan W-H ,Email ;weihuagan@ njmu. com)

Abstract: Objective To study the role and possible mechanisms of gap junctional intercellular communication ( GJIC)
involved in mesangial cell (MC) proliferation which could be inhibited by bufalin. Methods Rat mesangial cells were
cultured in vitro. The effect of bufalin on platelet-derived growth factor-BB ( PDGF-BB)-induced MC proliferation was
evaluated by MTT assay. The function of GJIC was detected by Lucifer Yellow scrape loading and dye transfer (SLDT).
mRNA levels of Cx43,Cx45 and Cx40 were measured by RT-PCR. Intracellular calcium concentrations ([ Ca** ]1) were
examined in laser scanning confocal microscopy after loading by Fura-3/AM. Results MTT indicated that bufalin could
inhibited PDGF-BB-induced MC proliferation (P <0.01). Compared with the hormal control group, PDGF-BB inhibited
GJIC function, increased the expression of Cx45 and Cx40 (P <0.01) without altering the Cx43 (P >0.05) in gene level
and also increased [ Ca’* ]i. However, bufalin treatment enhanced GJIC function, decreased Cx45 mRNA and Cx40 mRNA
expression (P < 0.01), and reduced [ Ca’* ]i (P <0.01). Conclusions Bufalin inhibits PDGF-BB-induced MC
proliferation, and its possible mechanisms may be related to regulation of Cx45 and Cx40 expression in the gene level,
reducion of [ Ca’* ]i and enhancment of GJIC function. [ Chin J Contemp Pediatr, 2012, 14(12) :982 —987 ]
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K ey me g s ve A i ELa MR AR 2R
KA+ (platelet-derived growth factor-BB, PDGF-BB)
TERZ AN 22 A 2 GIIC Ml o A
R RTIARF S IR, rh 2B TR A 205 M AT — W
R (bufalin) 7] DL S5 SO 30 ] PDGF-BB 75511
A AN MG A o IR 4 s i R T R o g ek
GJIC AT & #EX) PDGF-BB 755 [t 22 B 441 it 438 2 114
TV DA B i R vl GIIC Yy BLAARAIL ) S a2
HH I, AR UM ZE WS ik R X PDGF-BB 753 1) K B
RGN 0 [R] B 3% 42 2 1 Cx43 | Cx45 , Cx40 KL 3R
5L AL Ca® i Wk A& GIIC [ 5%, 54t GIIC
FEME IR R PN PDGF-BB 175 5 11 2 [ 200 ff 3% 58 b 1)
YEM .

1 HREF%

1.1 %

R BRI A0 Ak HYZB-1 (e [ i 0 5% 57 ) I
) s e R PDGF | Lucifer Yellow . Fura-3/AM
(sigma, &[5 ) ; Jif 24 1L 7 (hyclone, 5€ [ ) ; {4
DMEM J%5 353 i 25 (il ( Gibeo, ZE[H ) ; Trizol Rea-
gent ( Invitrogen , 38 [F ) ; Wi %% i85 & ( Fermentas , 37,
PH§%E) ; DNA Maker (TaKaRa, HA) ; BBl IR
P R IER (LSM710, 78 ) 5 96 B8 ( Olympus , H
A) sBHEE PCR X (Eppendorf, fE[)

1.2 7k

1.2.1 s iism RS SR T
A 10% fig 4 i ) DMEM ¥553¥krh, & T 37°C,
5% COYEFAR T, 24 FR AN = I BE 80% ~90%
IF, 25 mg/L B2 I A0 A0 A A2, 2 2R 3 ~
8 ARRPEIAE RSN M A 7 S50 A A 23 Ry A
PDGF 41 (20 ng/ml. PDGF-BB) . PDGF + i i 5% 4]
(20 ng/mL PDGF-BB #l[## 12 h J5 /A 0.08 pmol/L [
WER RARZEIL[EIME T 24 h) AR R 20 (0. 08 pumol/L.
BEERR)

1.2.2 MIT smle Zptsmpsgss BUERK R
FREAIMHZEFD T 96 FLAR (6 x 10" A~/4L) , #5FL AR
200 plL, 2R 8 MR AL, FHE 0.05% a4 s iy 3%
FRHEFAEAL 24 h R AR IS, 1) 2% 2 AAH R
YEFHEGT 36 b J& , A MIT #53 (5 mg/mL.)20 pl/fL,
37C 5% CO, HEFRAAARELIETE 4 h, FE B TR BV,
LA 150 pL. ZHHEH(DMSO) , 5% %Y 10 min f§
SEANSC AT TE 492 nm T ] DG-5032 BUGHK
A R SRS I - L O G RE L

1.2.3  Lucifer Yellow X|J& 4732 4} 7 32 3 R A
GIC  #4fs el-Fouly 25 iy gk hm LAkt 4 4 x
10° A~/ L3 £ 40 M 422 Fh /e ELA% 35 mm (9 58 RE/NF
LD, 5 2H 3500 W s SRR 24 b J5 Wi 4 i, £21
R IR AL S BE 0 B R £k 2% vP W ( phosphate-
buffered saline, PBS) ¥t 3 ¥, ¥ 4 2 7£ & 0. 05%
7 G H (lucifer yellow, LY ) H, FI 71 A1 40 fifd 2 1
RIRRIE 3 45, YL R ARIC 3 min, W BR8]
PBS Yk 3 WRERUEHIF B R R A Gk, 37 B T 28 6 i
BT WS P4 R S AR R BE S, A
AHEL 3 ML,

1.2.4 Zmje ¥ RNA 693230 FENFLBH 3R 4 x
10° 4~/ FLAVAIAER, KidR & 70% ~80% fili 45 Bt
5 0.05% G4 i 35 57 2 W 20 Ak 24 i ARk
WG A0 TSR R AR 24 h 5 UcdE 4 i,
PBS % il Ve A 25 AL 4 L 3 Wk, LR in A T mL
Trizol RNA $2 B, % Ui W1 45 25 9, £ 20 g 4
RNA | 65153 66 BE AN 22 260 nm 280 nm (1)1
JCEAE, EE 3 WK, FH A260/A280 L AH,
A260 {Hi15 RNA ¥R % RNA ¥4 5% % ¢DNA J5
IS8 855 =k R B
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®1 SIMFIIRBHABRKE 2.2 iEds R ¥t PDGF-BB i S8 & B 40 fs GJIC
mRNA 31 9 R 3 =N (bp) i s B
GAPDH i Yz BEYL LB > N R > )
g 5'-CAAGTTCAACGGCACAGTCAA-3’ 149 FCHR B S IR ph A Bz T8 WA, AR R
T 5"-TGGTGAAGACGCCAGTAGACTC-3' XA TCT Y EHhRic IS . K& GIIC E L5t E
o3 RIJR LR 171 247 B 25 (Ab B2/ 1B W LA 43 %)
i 5" TCTGCCTTTCGCTGTAACACT-3! 17 i : n T i
i 5'-CGCCACAGACACGAATATGAT-3! KR o 1E 4R AN I 8] 52 6 YLk s 7 41 it 7]
CX45 58, HAL SR B %553 s PDGF 41 2 JI 40 Jfa ] 2% S A%
T 5'-CTTTGCCCCCCTCTCCCACG-3! 308 . ) o
Rl 5" TGGGGGAGGGCCGAAGATGG3" s Py LRI BR , 55 1 A BEE A X L, 2 5 R
o AGET#3E (P <0.01) 5 1fii PDGF + Wik 52 21 41 iy
R 5'-CTGGCCAAGTCACGGCAGGG-3' 824 ‘ e s Iy
T S CCACTCCCCATCCTCTCACTCTT ! (B &R 2548 PDGF 2 B B4k &2, 1H i AR K &2 3] 1F

1.3 GZitZESHh
K SPSS 17.0 Geit B A F 47 73 #r, 1 i Bk
DAIEL + bR (v £5) 2o, Z2 20 8] HURCR T LA
720 (One-way ANOVA ) |, 2H [&] W4 5 He %58 %
o Kol P <0.05 IR A X
2 HR
2.1 PDGF-BB ks R Xt 2 IE 20 A 35 58 #Y 25 i
HIEF A, PDGF 21 2% B 24 Ji 3% 5 I Wk, 22
BB E SL(P <0.01) ; /£ PDGF-BB #l3# 12 h
JEHA 0. 08 pmol/L (1% 5 i R 4k 22 3 [a] 4 ] 24 h
R ILIE IR R RS A M ] PDGF-BB 15 S 1) 7 JEE 1
5,5 PDGF Wi =R A G 2#E X (P <0.01) ,{H
Y IEFEAR BT e FIE R 41 (P <0.01) s IbAh, ik
R AN 5K T PDGF 4 [ PDGF + I ik R
H, 2R HAGEIHEX (¥ P<0.01) , 5IEFH
Hi, ZE RIS (P >0.05) . W2,

F2 iERR I PDGF-BB i SH RIEEEMEH
(x+s,n=8)
215 0D {8
Ewd 0.6802 +0.0212
PDGF 21 0.7267 +0.0115*
PDGF + iR R 41 0.6933 =0.0057%"
IR R 2 0.6798 +0.0100"*
FAE 8.140
P i <0.01

a: SIEWHAHE;P <0.01;b: 5 PDGF 4 H#; P <0.015¢: 5
PDGF + i R 40 H A, P <0.01

WAV, 22 A G E R L () P <0.01) ; #EhR
RAHIEFAM, Z5 LRI E L (P>0.05),
155 PDGF + WEmk R ALAH LL , 7L M AR T 9k, 55
PDGF A AH tL, 9 GG fi ey WA B 3o, 22 R ¥y B
it B (490 P <0.05 F#10.01) . WL 1,
2.3 iE R 3t PDGF-BB 551 Z FE 40 Cx43,
Cx45,Cx40 mRNA & B9800

RT-PCR 25 L 1t /R 1E B & JBE 41 Jfl 3% 55 Cxd3
Cx45 .Cx40 mRNA ,PDGF 41, CX45 .CX40 mRNA A%}
RERBEFHRERS, ZFASRITFEE (P
<0.01) ; ] PDGF-BB Hil J# J& hin A W& iy R 1 71,
Cx45 .Cx40 mRNA FAXS#ik 55 PDGF 41 LA i
Wb AR T IEE AL, 22 R A G L (55 P
<0.01 F10.05) ;WEkE R 4] Cx45 ,Cx40 mRNA [AH*}
T ESIEFAME, 2R LGEITEE X (P
>0.05) , i 5 PDGF 41 }z PDGF + Wi i 2 #H L, 2%
SEAGIFEE L (5] P <0.01 f10.05), CX43
mRNA FIXF IR AR R 2 (8] HLER, 22 R TG
HX(P>0.05), LK 2,
2.4 e R 3 PDGF-BB F S REM[ Ca®" i
RERF M

TEH ZRIANM Ca®* (738, ML P TR BT (e
JEIT; PDGF 4] Ca®* % Y E (56.8 + 1. 4) A 1E 4l
(27.3 £0.6) BB I58, 22 5 A ZiT2#E X (P <0.01) ;
ifii PDGF-BB il #4 J5 In AME 6 52 T 11, Ca®* 5¢ 658 i
(42.1 +1.5) % PDGF ZHBH g5 , (A4 FIEH 4, 2
FYHAG 2 X (H P <0.01) ;MR R 4 Ca®* 98
JBREE (27.9 £2. 1) ik F PDGF 41 % PDGF + g 7
M, ZERHEGEL(P <0.01) (H5IEFH AL,
ZESRTeGeEE (P >0.05) . VLA 3,
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B 1 g R 3 PDGF-BB # S/ &

g B GJIC HEMBIMn=9)  AIF ¥ 4;
)\QE\_
e B: PDGF 41; C: PDGF+3E Mk 5 40 ; D: Wsdx R 4,
= Pl o 41 €6 5 Sk % S 9 3 o R 10 T
PR, E.SHTOCEY WP K ,a. SIEF 4
FL#,P<0.01; b: 5 PDGF 4 L% : P<0.01; ¢ 5
0 W4l PDGF4L PDGF+  Mslpsisl PDGF+i 1 22 4 . 4%, P<0.05
i 41
bp
308
842
117
149
1.5 1.57
= 10 qj | 1.0
) B
#® ®
E 0.57 E . 0.5
= *
3 g
iE% 4 PDGF 4 PDGF+ ¥l R 41

iE 41 PDGF 41 PDGF+ ¥k R 41
iR R Al [ |

IE% 41 PDGF 4 PDGF+ ¥k R 41
AR R A

2 iEi R 3t PDGF-BB 5 SR RPEZHAE Cx43,Cx45 . Cx40 mRNA FRiEMIZM (n=3) & AHEIKE, M. Mark-
er;1: IEH 4152 :PDGF 41;3 . PDGF + WEME R 41 ;4 WEIRR 4, T EIHA 4L Cx45 Cx40 & Cx43 mRNA FhAKCEAY AR, a: SIEH 4L H
#,P<0.05; b: SIEWALHLE, P <0.01;¢; 5 PDGF 41145, P <0.01;d:5 PDGF + & R 41145, P <0.05,

B 3 iEd R 3 PDGF-BB i %
HREMBE[Ca*]i iREMZET L (n=3)
A IEH 41 ;B PDGF 41 ;C . PDGF+4E il R 41 ;
D IEIRR A, B PIOERIS IR Ca¥ )i W E
Ak, B A [Ca® i W LA . 5 IEH 41
% ,P <0.01;b: 5PDGF 41 L% ,P <0.01;
ik A 41 c: 5 PDGF+¥5 IR R4 L4, P <0.01,

[Ca*]i ¥ &

] ] i '
I PDGF 41 PDGF+ g R AL

E
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B R SRORR T rh AR R ME R AT SR AE R HL S R
S IRIR o WML, 7§ 0 Cyy Hyy O, HA 28
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SRS SRA 40 0T AR G B R 20k RIS
i ST 2R B AT 0 4 B T . R A
W, E IO T ik 52 4000 1) 2% 5 200 i 9 AL e 52
A WHEIL

HHIAK , A0 LG5 1) P SR AR R AE 5 T
SN - BN 5P B sh i S 3, X —
Tl R A ) B 3 T A RS S R A )
Wt 32 22 1R SIS A LT I 198 8 A 32 422 1 A 2k T
JRARSEE , SR BT 1000 ~ 1600 Da (4 5t i
i, ATEHLER B 5 AR Ca® " L cAMP . 1,4,5- =
PRI e R R SE, AT A 5 B I RE B 58I, M
M GIIC, FE LG 2/ DAFAE 20 Bl i 4%
EHED T ENNFRBBEEA —E R HE R 71, X
ISR, Horh Cxd3 2 B IA) B 3% 3 b A i
I R B E WIRIETE o AR BLIE R R
Ak Cxd3 ,Cx45 Cx40, 53k —20 ', FLis
I R BE % TE 5% K F- B AL PDGF-BB 45 3 /5 1Y
Cx45 .Cx40 mRNA 3535 EIA, 275 W5 ik R n] fg il
TETERE SRR T 52 Cx45 | Cx40 J5 PR 1% 38 3K 1 el 35
GJIC; Cx43 mRNA ik o] i 48 it 7 8 X, $&n
Cx43 nf gl o 5 K FDAN Hig a2 5T
GIIC (g, F B 7 i 5 ik Rtk —
ST . GIIC [ AT LA & A TE 5% sioKF T fig
SN B E B B KT TR B S 3z B R LA
AN BT BB AR AR A | O A 2
PRI FE IR . Squecco 457 Solan %' JESL, 7 i
Z MR 3 1 C(PKC) g iy s Cx43 &
PR A2 07 258 B B R AL 1 7 GJIC; Yao 2577 AN,
PDGF-BB #uft £ ] 7 & 6 4i g O A 51 2 GJIC
Cx43 R & 7 b o A 1 228, T 42 5 i
cAMP YK JZ, 5 & 09 U [ /R T RE % 23 GIIC, i
IR, Cx43 [ FEA NiTIA BB 5 A OC 5 R
B E B & J% ( membrane-associated guanylate ki-

Cx43 5 AL c-Sre i) SH2 ZEM R4 42 m 5
TEHZEE P . AN B, R Fh 40 i AE A TR S5 0 2%
P, a0 B P R T B L Ak 2R ki B A AT, G435
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SN HRTP e A7 GE AN EN UF =P/ Suy SN %190
Y BRI L P PR RS AR BB RN 1k S A P
T AR R 28 DR 42 o

AN AR FE 0 K BE I R T i 5 | e 58 — A5l
WrEs Ca’" YR MY RRAR, 51951 GIIC M — 3, $2 /R
Ca’* Z 57T GJIC ZhAETRTT . 15 H Y 40 i 17] B %
e Ca®* IR Z — , P B Ca* YR B (1738
AT LU 8 GIIC s ek e e . BLoh , fE 25515
SHPEAIZ ST, Ca’ fENE 5 457H 5 1 ( calmodulin,
CaM ) 256 P01 22 Fh B 1 S0 | 28 11 K fift 6 0 A
it , 5 | A () L 37 1 A 1 4 7 A Il R Ak A A% GJIC
He 2 | R A LG 5 S R T A A 22

B WE R s GIIC (R % A =
ZZ A Z A, A5 e IS By R RE 8 1 1 AN [F]
TF1) e 1 S DR ek, PRGN I N S Ca® R
B, AT 0 GIIC T fig A2 W ey S8 4110 1) 28 FR 40 i 34 4.
YT BEALH 2 — o ASSZIR AR A SE et S AR
ARSI B TRY 1 g, s s 8 6] 2R 8 40 b 1 B 2
TR AL 3 5 PR P S B0 i — 28 E o (H AT LA
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PRI SE 2R B FE A B/ INsR i 1 A ML A —
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