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Inhibitory effect of IL-10 on renal tubular epithelial to mesenchymal transition in vitro

CHANG Yingl , GAN Hua' , LU Zhi-mei’ , DU Xiao-gangl , WANG Xi-chao' (' Department of Nephrology, *Department of En-
docrinology, First Affiliated Hospital, Chongqing Medical University, Chongging 400016, China)

Abstract; Objective To investigate the effect of interleukin-10 (TL-10) on high glucose induced epithe-

lial to mesenchymal transition in human renal tubular cells. Methods Human renal proximal tubular cell line

HK-2 cells were divided randomly into 5 groups. Group 1 served as control, and its HK-2 cells were incubated

with 5.5 mmol/L D-glucose. The cells of group 2 were cultured with 30 mmol/L D-glucose. For the cells of

groups 3, 4 and 5, 1, 5 or 25 ng/ml IL-10 was added in their culture media beside the presupplement of 30

mmol/L D-glucose. In 48 h after culture, RT-PCR was used to detect the mRNA expression of connective tissue

growth factor (CTGF) , immunocytochemical assay and Western blot analysis were used to measure the expres-

sion of alpha-smooth muscle actin (@-SMA ), and ELISA was used to determine the secretion of fibronectin

(FN) in the supernatant. Results Compared with group 2, CTGF, o-SMA and FN were all lower in groups

3,4 and 5 (P<0.05). Conclusion

induced by high glucose concentration.

IL-10 can inhibit the renal tubular epithelial to mesenchymal transition
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1.1 HK-=2 Zmpa

G v B /NE L B2 48 L Bk (human kidney proximal tubular
epithelial cell-2, HK-2, CRL-2190) It T 3% [& 20 41 1% 5% 1 410 i )
(ATCC) ,
1.2 £&&XA

DMEM £ 5:3 (HyClone A 1)) , ARAESG 4 1% ( HyClone 2%
A1) DA (Sigma A7), 1L-10 (PeproTech 24 7)) , fbii A
-3 LWL Bl 2 ) (alpha-smooth muscle actin, a-SMA ) $i {4
(Santa Cruz 22 d]) , BT N B-actin Hii4& ( Novus Biological ) , SP-
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9002 TAEWIAN & (AL AZ A F]) , DAB & 4350 & (b 5T
FikZ /N #] ), Trizol ( Invitrogen 7y &) ) , i B %! RT-PCR X 7] &
(TaKaRa 2AH]) , DNA #RifE( TaKaRa 23 #)) , 54 BEHE S 514
( AT TG ) ,FN ELISA i & (WHE4EYAH) .
1.3 iR

HK-2 4ii s i & 10% FCS ) DMEM 8532 {5105 9%, 15 9%
FA R 37 C 5% CO, , TCIMIE R SRR 24 h (AR L T
A . % HK-2 4058 i 58 e RS T4 A 5 4 OX R4
5.5 mmol/L Y D-#%H4H ; @ =M 2H : 30 mmol/L Y D-7 %5 4
#H ;330 mmol/L f) D-#Z5#% + 1 ng/ml IL-10 4H ;@30 mmol/L
) D-F5 7588 + 5 ng/ml IL-10 4H ; ®30 mmol/L A4 D-575K# +25
ng/ml IL-10 4, HAS 3 Ry mif + 1L-10 2. 110.25%
JBREE T AL A, $2270 T 96 LEGFRAR (12 FLE5FR MR S 100 ml
FEFENE MAT IR R VR 48 h J5 S04 40 M T 45 506l
BIWERELE 3 K,
1.4 %95 2 AL 32 k40 m) a-SMA 89 & ik

A TUE B i 12 FLEE SRR P B 5590, PBS Bk 3 1K ,4%
Z R HREE E 30 min, BULAHMIE F, 5% WA i =6, %
J—4T o-SMA(1/100) ,4 Ci3 8, i 40, DAB W, B¢k
FHRANEE Y R4 =BG T R G AT G 5357,
AW S R BRI R AR
1.5 RT-PCR 3k # M) 24 % 48 22 & K B F ( connective

tissue growth factor, CTGF)mRNA ¢4 % ik

HH Trizol IR EG % 2H B M P A 8L RNA, 10 pl 2
MR ZR A cDNA Ll 4% 5% 7 M) S A, CTGF il B-actin [7]
AP, CTGE 5 ¥ 1E . 5'-ACCCAACTATGATT-
AGAGCCA-3', Jx X #%: 5'-CCGTCGGTACATACTCCACA-3', B-
actin 5| ¥ 1E L 5% :5'-CACCAACTGGGACGACAT-3", Jz X %% :5'-
ACAGCCTGGATAGCAACG-3', W Z%0Un F . Wi 2 # 94 C
2 min, ZE P 94 °C 30 5,38k 56 °C 30 s, ZE{H 72 °C 2 min,35 4>
PRI, )5 72 CARLLIEM 5 min, B PCR =H) 28 1. 5% Ll
BEICHLTK , B NUIR R G /3 . 3T CTGF 52 M B-actin
W' B (19 LU
1.6  Western blot 3x#m| o-SMA & & 65 & ik

AR & A AN M PR IR R o SR TR M Tk e B8 Ji L 30 l/
FL, HYK R 30T I A—HT o-SMA (1/200) .B-actin(1/2 000) i
R, VRS S I =41 (172 500) , ECL A6l R BEOL | W52,
M2 BT R G AT IR BE 4T o

1.7 ELISA 34 £F % % & (fibronectin, FN) #) 43
4 ELISA B L0115 1025 B 96 FLAR 45 4L 1
THW Y PN Rk B
1.8 it
B £ 5 For, SR SPSS 11,0 et Hp ik 47 )5 2 43
Bro

2 HR

2.1 g mpedbF ixAan o-SMA &G 69 kA

a-SMA [ 223K - XF JR A, 4H i 40 A 03 oK D0 Ak 3 €0 80K, o
SMA ik Ry BIHE , HoM G RE(E > (0.067 0. 015) ; b4, 4i g
JoT PN DA v € R, L O BB (0. 613 +0.051) , BExT R ZH
KM (P <0.05) ;7 = M 4 BIMA 1.5 .25 ng/ml 1 1L-10 J5,
ST P A 6 AU 9 R O (B 43 30 R (0. 437 +0.025) |
(0.360 +0.044) . (0.207 +0.025) , 4 i BH 4> (P <0.05) ,
BOTRRAIEIN (P <0.05) , HAREEAR L 5 IL-10 FVR A XK.
hLE 1,

2.2 RT-PCR X4 CTGF mRNA &) & &

CTGF mRNA ({535 : SCB 4541 7E 189 bp A 7] WL B-actin
PHEHT, 7E 298 bp AT UL CTGF ¥ 3677, XF AR 4L mp 4l &
30 mmol/L D-#5Zj#¥ + 1 ng/ml 1L-10 20 .30 mmol/L f) D-7 %5
W +5 ng/ml IL-10 44 .30 mmol/L ) D-# i} +25 ng/ml IL-10
Y6 BE A 4 5 4 (0. 177 +£0.015) . (0. 840 + 0. 046) |
(0.620 £0.026) .(0.566 + 0.025) ,(0.353 £0.020) , HA
i + IL-10 41 CTGF mRNA 7K F-55 T Xt 40 (P <0.05) X T
BEAL(P <0.05) , 38 IL-10 3034 )% , CTGF mRNA 1y %51k
IR TN . WL 2,

2.3  Western blot 40 o-SMA &G &9 £ A

SERLR, S + TL-10 20 A4 A 43 x 10° Ab AT WL «-
SMA 13k, 2B 46 LA 42 x 10° T L B-actin 4 1335
N HRZH | EE4 & 30 mmol/L D-#Z5 8% + 1 ng/ml IL-10 40 .30
mmol/L f) D-#jZ54# + 5 ng/ml IL-10 £ .30 mmol/L A} D-3%j
B + 25 ng/ml IL-10 21 14 B2 43 O %5 B 43 51 R (0. 008 =
0.001) ,(0.771 £0.078) .(0.561 +0.083) .(0.501 +0.067) .
(0.306 +0.079) , F W k% + IL-10 41 «-SMA % [ %35 K F 4%
X R FH (P <0.05) 3 ML IR (P <0.05) , I H o-SMA
EAFBMEILE IL-10 ik EA S, WHE 3,

AR B &4 ; C.30 mmol/L #9 D-# 4% + 1 ng/ml IL-10 £8;D:30 mmol/L # D-F 4% +5 ng/ml 1L-10 28 ;E ;30 mmol/L 49 D-# 4 +

25 ng/ml TL-10 41

1 REMMEZEERT o-SMA EAMFKIE  (S-Px400)
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M:DL 2000 47 ;1: 2F 8285 2 #4540 ;3:30 mmol/L 45 D-#] 3 4%
+1 ng/ml TL-10 £8;4 :30 mmol/L & D-# £ 4% +5 ng/ml IL-10 41 ;
5:30 mmol/L #D-#] & 4% +25 ng/ml IL-10 8

2 RT-PCR £#illl CTGF mRNA gyKi%

1 2 3 4 5

B-actin— «—42x10°

1: 3t R8 282 440,330 mmol/L 64 D-F &4 + 1 ng/ml IL-10 41,

430 mmol/L # D-#] £ #& +5 ng/ml TL-10 £8;5:30 mmol/L # D-#]

F#E +25 ng/ml 1L-10 28

3 Western blot £l o-SMA & BB RIE
2.4 ELISA 3wl FN & 4-3k
EN [ 43 . XF HR 41 & 5 41,30 mmol/L D-7#j % ¥% +

1 ng/ml IL-10 4 .30 mmol/L [ D-%5 5% +5 ng/ml 1L-10 £H .30
mmol/L (1Y) D-H &0 + 25 ng/ml IL-10 41 FN )43 i 1= 43 51
(9.99+1.68).(55.22 +1.77) .(38.49 +1.55) . (31.74 «
0.56) .(22.81 £0.52) ng/L, LW #E + 1L-10 £ FN 43 &
B IR BN (P <0.05) B mblidiyi s (P <0.05) , 3F HIL 4
Wik 5 1L-10 A BEA %o

3 i

B /NS EMT 2 5 (0] B4 4 Ak i B 22 Rl =2
— UL TR A A 173 0 T A A A R T
Bt . BEEEIY BV EMT B K o
JETEe b R A G B R | 4k i ERRT 2R 2K 8] 7 BT 2
A, NI ] SE AR R 1Y o-SMA 3K H &R e
BOA EMT (4535 B/NE EMT f5, —J7 S 3505 /)
BAM IR B /INEZE S 5 53— 7 T AT 53 WA K o Je D A
J,an T R FN AR B (R B 4T 44k .

IL-10 & —ANF ZFh D) R A 241 B PR 7, & e 100 i B
W E WA P S0 S W R A - A S T
AR A S 0 20 A B 73 S 1 32 4] {H W RE A
P PEEREE Y 7™ Az B M e Ak, 3 9 AW e 9 S
B R, IL-10 AT LA S AR FGS/Kist /) UL 1L
H: K PR F (transforming growth factor-beta 1, TGF-B1)
MR IR /N AL, DD B R o 4 rAAVI-IL-10
JETkE A et 576 B UIER R B s e B TL-10 A DA
WERIE TGF-B1 1 1 I Jit ysi 2b> , B ik 4 i A [i] Joit
YAl o IL-10 B bRV R 75 -5 HX B /NS

EMT [1E A 5, IL-10 275 0] LUl 5 /& EMT H
I 2D LS o AR S0 H o R 3 v A T LRI /N
HEMT, 3% 5 BE AL BF 78 A — B0, 38 1 K i o [R] ke Jig
IL-10 X} & A S F 19 HK-2 48 32 3% «-SMA il FN
ARSI, 22 B0 TL-10 1] LA EBEE 5 T f9 o-SMA J
FN 225530 0, 56 B A8 U5 P 9 TL-10 6] DL 1 B /N 45
EMT, #2755 1L-10 3805 B 21 4k Ak (0 48 350 20 2 38 o 4
il 3 AR SR o

CTGF 5| B ] o £F 4 Ak i T B 4 ] 1%
AR BEEREE h 2 ik 1 i 1 N A B REAE S
/NE EMT (IR R 2 — FEARTLI P IRATWE 2 7E 5
BRI T , CTGF #3ATHE 5 a-SMA K FN k14
MH—2, Wi T CTGF RS T 5 /NE EMT, 785
BB A IL-10 T35 & 3 CTGF Fik MK, £
IL-10 A LUl i3 CTGF @ 4 B /g EMT,

2R LRk, ARWFIEIESE T IL-10 A] LA 3 1 $1 l
CTGF T il \=5 A5 S 10 B /N EMT, Sk ' 8] S 41 44k
IR A I ST S 1 30 A SE B A Sl
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