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[ Z] B WS U5 R RS (DM) K BUR 42145 10 5 Y (Bl i B IR A A1 5K ) 2 1 )
(PTEN) Fik 484k, #2157 PTEN 555 /NE | Bz 40 1 1) 5] 7 5% 400 10 74 5% Ak (EMIT) 1) 5 28 S 45 i IfUB% % PTEN 36
KRB AT AR AR A . FT ik s SD R EBENLA A IEH X FRAL(N) BEIRAGAL(DM) k5 ZIG7 41 (DMA) B
Felk S STZ & i) DM RERL, F Ak 13 JE2 , DMA 4 K R S Z Ak ia 7, LILRHE il 7E 4 ~ 7 mmol/L,
PRUEBAE: R, 4350 F 16 i F1 24 JE RS A 045 AR R o A Ak 7 2000 it % | VLI 24 h PRAR 1 5 AR B ik ek
A5 s A FE A 214K 22 F Western blotting #6345 41 BUIE 4140 PTEN , Collagen IV \FN E-cadherin #1 o-SMA & [ 1) 32
5 ;RT-PCR ;] PTENmRNA 9353k, &8 5 N A, A E 5 DM 41 R b | i AILEF .24 h fR& B
BHZ (P <0.05) ,H H 3B 42 EF A ik As 1 DMA 2H R BUMUKE M ALET 24 h JREEE Y 83 KF DM 41(P <
0.05) , "B £ 4 Ak s 22 B 1 200 s /S ) A () 25 ) DM ZH K BV 2H 28 PTEN 2K 9 T mRNA (19 3235358 N 418 2 o />
(P<0.05) , 3145 E-cadherin [ 250/ (P <0.05) ,a-SMA k3411 ( P <0.05) , Collagen IV I FN & [ UL
B2 (P <0.05) ;1fi5 DM 414 Lk, DMA 21K FUE 41470 PTEN & H A1 mRNA A ¥ BN (P <0.05) , H E-
cadherin [ FE KNI (P <0.05) ,a-SMA ik (P <0.05) , Collagen IV Fl FN 7 [a] & B9 UL AU > (P <0.05) .
530 s Ee LIRS /NS R AN PTEN [958, [RlB sl B /NG b Ez 4iiffd EMT )2 ' ] 5 ECM TR, 8
H LA AE

[SCSER ] AmiuoNIE; LF4Eql s WD ; IO B 55 10 Sy @ RBk o B R G A 5K ) 2 1 R IR L DR 5
K E, Sprague-Dawley

[FESES] R587.1 [ XEFRIREE] A [TELHS] 1000-2707(2012)01-0014-06

Effects of Blood Glucose Control on Expression of PTEN and
Fibrotic Lesions in Renal Tissue of Diabetic Rats

LI Shuang, WANG Yuanyuan, WEN Qingying, SU Bo, XIAO Ying, SHI Mingjun, GUO Bing
( Department of Pathophysiology, Guiyang Medical College, Guiyang 550004, Guizhow, China)

[ Abstract| Objective: To explore the influence of blood glucose control on renal PTEN expression
and renal fibrosis in diabetic rats. Methods: SD rats were randomly divided into control (N) , diabe-
tes mellitus (DM) and insulin-treated DM groups (DMA). DM model was established by tail intrave-
nous injection of streptozotocin (STZ). Since the 13" week of successful modeling, rats in group DMA
were given insulin to control blood glucose to the levels of 4 ~7 mmol/L and make urine glucose nega-
tive. The rats were sacrificed in 16 and 24 weeks respectively. Blood glucose(BG) , serum creatinine
(Scr)and 24 h urine protein (24 h UP) were measured with biochemical methods. The pathological
changes of renal tissue were observed. Immunohistochemistry and western blot were employed to assay
the expression of PTEN, CollagenlV , FN, E-cadherin, and o-SMA protein in rat renal tissue. In ad-
dition, the expression of PTEN mRNA was examined with RT-PCR. Results: BG,Scr,and 24 h UP of
group DM were significantly higher than those of group N (P <0.05), and renal tissue presented fi-
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brosis changes in group DM at different time points. BG,Scr,and 24 h UP of group DMA were signifi-

cantly lower than those of group DM (P <0.05), and renal fibrosis lesions obviously alleviated. The

PTEN protein and mRNA levels in group DM were significantly lower than those in group N at different

time points, and the expression of E-cadherin was lower and a-SMA, Collagen [Vand FN protein were

higher than those in group N. The expression of PTEN protein, mRNA and E-cadherin in group DMA

were significantly higher than those of group DM( P <0.05) , while the expression of a-SMA, Collagen

IV and FN protein were lower than those of group DM. Conclusions: Blood glucose control can

up-regulate the expression of PTEN in renal tubular epithelial cells and delay the process of tubular ep-

ithelial-mesenchymal transition (EMT) and alleviate renal fibrosis.

[ Key words ] extracellular matrix; fibrosis; diabetes mellitus; blood glucose; kindney diseases;
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W PR 1 75 ( diabetic nephropathy, DN) 2 R
5 (diabetes mellitus, DM) =8 {31 & 4E , 2 52
W BRI N2 R B iy 1) 2 B IR E A A
FRLPR BRI B /N i 24 i ] ) 76 5 240 L 1%
%44k (epithelial to mesenchymal transition, EMT) %
A7 FL 5 ( Extracellular matrix, ECM) g i FH
FE S5 DN B ) AR AL RN . RTIIAY
WFFE B, DN I 5 22155 10 5 Gt o (AR ol 2% 1) 8
izl ANk 712 A [ PR 3L A ( phosphatase and tensin
homology deleted on chromosome ten, PTEN) f{) 2 [
M mRNA 335 98 /0, 7] B8 {55 16 4= K A -,
(transforming growth factor-B,, TGF-B, ) i ¥ 1% #
g Bk WL BE-3-3% B ( phosphatidylinositol 3 kinase,
PI3K) - M B (PKB/Akt) {55 18 5, M 1T fi2
HET DN (%A% 8 o SR, 76 DN %% S il
Firh PTEN (IR0 B /N b K AL EMT (1)
RAFECM PURRRIVE - M A EE R . ASBFoTi i
WLEAE I BE AT 5 PTEN 76 DM R BB ZHEUP iy
PR, WAL RV PTEN 5 EMT 9 5¢ £ K42 1l
MUARXT DN BB ZH 21 PTEN 1) 235 K 21 4E Ak
B AT
1 #R5FE
L1 b
L1.1 Semshy)  (gRREiEHUEYE Sprague-Daw-
ley (SD) A B, FK T (180 £20) g, fly -3 7 /K -
Bl S5 sh WA RS RIS (1R AT HIE S« Sexy (9)
2003 -0002] ,
1.1.2  F2H 88 Ik{k 1 & ( streptozotocin,
STZ;Sigma v w] ) 5 B | i LI | DR 28 1 A D0 351
& (JHFEAT]) 3 PTEN, E-cadherin , o-SMA £ 78 &
PR (AR A H]) , FN | Collagen IV 2 55 BEHTLIA |

B-actin FA T EHIAF DAB (a5 (T 74 w])
TS H LU SP AR EA IR (EH AR
TrRA WA E]) ; Western E13% | PVDF i . What-
man 3MM € 4% ( Millipore ) ; #45 ECL {b2% & Gi,
M& EaREYHFLI) PTEN Fil B-actin 5|4
( B TAY TR AR MRS AR AR ; & RNA
P BGR 57 & (TRIzol 3%) .2 fi5 Tag PCR MasterMix .
Markerl ( RARA:ALBL A R T ) ; RevertAidTM
First Strand ¢cDNA Synthesis Kit ( Fermentas) , JL g2
R T A4l
1.2 Sk
1L.2.1 Zhyiim e sdl 32 HSD KRB # ki
17T pH 4.5.0. 01 mol/L JCRH Fy16 R —F7 162 FR 4
Z R STZ 55 mg/kg & 1] DM K B 7Y, 48 h
SR B 5 B 0% , 1A = 16. 7 mmol/L H IR H¥FH
PEV RS o BEDL I3 OB PR 41 (DM 4H) Al
[JRIBFRIAIT 4L (DMA 41) , DMA 45 13 JE T iR
BN ESPRE SR VBRI B R, ST M AR R LAl
BEFEHITE 4 ~ 7 mmol/L, FRWE By i, 43 1) 4] 77
% 16 JiF1 24 JEALSESY) (n =8) , DM 2 S ¥y 7R 1A
Fr ZHNEBE AL IE (0 =8) o [A) I, 352 B e A 7]
Y IEH X B (N 1), R i ki 59 0. 01 mol/L Jg
WA IR AT IR NS vl (pH 4. 5) 1] 3% 2 AH L
JABUG A (n =8) o JIF A K BT b5 HETDRBHIR 57,
B oK.
1.2.2 ppAlicse REUARSERT 1 d AR IR
24 h JR, e s R, PO A IRICES O J5 - 20 °C f}
P AL BEHTAS £ 6 ~ 8 b, JBRINEFS PR EE , I gl bk 2 )R
ML, 53 B ILE , =20 CARAF s T IBOSUINN ¥ e , 2543
FI IR A N W 2R, PR 5 0 il FH 4% 22 58 W
¢ 7 S —80 CARTF o
1.2.3  AEARFEARINGE ST k) I T e 2 B
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(blood glucose, BG) ;& R 122 1M I LA ( serum
creatinine, Scr) ; % S = W ¥ JR 25 (urine
protein, UP) , ¥y4% 20 & W] 454 . IREE F ik
JEEREFRPUY 24 h JREF &=,
1.2.4 FHIZUGMHGA ZRPBEREEEFHL,
A 3 wm JEAY A7 8D A, 17 HE K& PAS Ze a0l
BEWLEE HLUE B2k
1.2.5 feAdif pdetn SR SP 254G I
FN Collagen IV7E42H K BV 44U 20 A F SRk
ATED) T e KA , 2R BB S T S 5% BSA
B HE, 7 A FN(1:50) | Collagen IV (1:50),
4 CHRER. MAEY RS, EiR THE 30
min i A1 SP X7, DAB &4, SRR K Ys, PBS
P —PT, FEBI X I FN | Collagen IV BH 4 114k
TESZE VAL GE , 115010 SRS (400 £ ),
B .
1.2.6  Western BRI B 80 “CARAFMIALH K
BRUE B2 5T, B4 100 mg, 73 ] i A1 4R 4 5 3 O
Ja A1 G IR T BCA 55R& (=K T
JE 25 2 AR MR S5 TN AR P TR UK O T
PRBRL A TIRE 2% oh i 280k 10 ming 28 10% 1
SDS-PAGE H i LUK 53 25 , 114% #% 2 PVDF Jiit I,
5% RIS W ¥y =18 E A 1 h, il A PTEN E-cadherin ,
o-SMA 5§, B-actin —4t, TAEWREESM3] Ky 1:300.,1:
300.1:200 F11:300,4 CHFFEK ., 55 2 K, TBST
VEIIS , IACKH L R 2o B A T AR 1) — 47T (
WeREFh 1:8 000) ZEJEMFE 1 h, Jin ECL 2456 i
OB, 5% I B R T BRI AR & 4t (Ch-
mio Dox, Bio-Rad) 394, Quantity one %% {443t 4%
iy B TETRRURII BE AR, W 25 S BRUCR ARG K BEAH., 5
MFEARTEGHAE 3 K. L B-actin T HFRAFE AN
Z: G5 R AT HARE 1/ B-actin (HEIR
1.2.7 RT-PCR £l 5 2141 PTEN mRNA (#)5%i5
TRIzol V£ $2 UK B B2 B Y 6L RNA, &% R 8 H
G RNA 3k B FZEEE (A260 nm/A280 nm {51
1 1.8~2.0),00 4 png 'HZHZ, 2 RNA #% Rever-
tAidTM First Strand ¢cDNA Synthesis Kit 15 #E47 %
¥, 5 cDNA, -20 CIRAFE M. LA cDNA
Bt iEfT PTEN 1 B-actin ( /EHNZ ) HfHY
. PCR FT® 519 ¥ 51 - PTEN : EJiF 5°-
CGACGGGAAGACAAGACAAGTTCAT-3" , FiiE5 -
GCTAGCCTCTGGATTTGACG-3" , ;=¥ 385 bp; B-
actin; - Jff 5’ - GAAATCGTGCGTGACATTAG-3" ,
T 5’ -CTAGAAGCATTTGCGCGGTGA-3’ | ;= 4
16

490 bp, SR &AT: 94 CHUAENE S min, i ATJGIF
94 °C ,45 s; 62 °C,30 5,72 °C,30 s; 30 MEH )T,
572 °C, 10 min, SN 7P L. 5% SIS HEEEIR
vk , Bio-Rad #E ¢ A% 22 4o 4948, W F] Quantity one
¥4 PTEN ZRAF DGR E(E S B-actin 5770
WA LU EAE )y PTEN AR SRR K-F-240, kAT
e AT

1.2.8  Geitwomtr  SER R LIS = bRt 22 («
+5) 7, K SPSS 13. 0 B, 21 8] Fe Bk FH 7
ZE VR R R 7 2200 M o ARG TR
Bivariate Correlactions {13% Pearson #H3& %L, P <
0.05 MR AGIE L,

2 #HR

2.1 WA EEAR I E 25

e 1 firzR DM 2145 i) BG Ser 24 h JREE
FULIE RO IR A 2 T (P <0.05) ,DMA £ |id
SRR AR 25 DM B AR (P <0.05) .

F 1 AHKRE M AUEF R Z A 24 h
REHAE(x+s,n=8)

Tab.1 Levels of BG, Scr, and 24 h UP in each group
JEC 415 BG(mmol/L)  Ser (umol/L) 24 h UP (mg)
16 N 8.04+£0.32  73.46 +12.68 6.65+1.24

DM 27.15+1.20V118.07 +11. 88" 26.38 +18.34"
DMA  6.85+3.48® 88.00 +15.64% 7.33 +£2.88%
24 N 7.95x1.09 89.72x8.13 3.76 +1.19
DM 23.33 +2.63'" 116.37 £38.28" 49. 35 +31. 86"
DMA  8.41+0.74” 85.46 +14.63® 6.25+1.80”

) A IR 6] 5 1 6 BRI EL , P < 0. 055 ) 5 4% 5[] s BE PR 41
HH, P <0.05

2.2 HHLUREL

HE K PAS Je 4 m] WL IE K BB /NVE S50 1
W, /N L B AN HES RE ST SRR IR S R [l
RILANE A MR . DM 21K BUE /N T3 5K W]
BN R AR B A . BN
B HREA LI V5 1] 5 H B LA LI /N
B PAS Je @ FHYEY) B 2 . DMA 20K RUH E
TAASAT AR R B A 03, B /N TR] St PAS et Bl
PR S 08, 9 AE A LIS T D, /N T
AL, W 1,
2.3 QAL LR

T H A Y @A FN A Collagen IV
Fiko IEWREE AL FN 18 F/NE BRI 5 /D
EEAE A, MTAEAR PRI R BRI I N (205 g
W2 (P <0.05) , B /INekts ] WL FHPE S (0, TR T 4
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RELEN (8 B E DD 5 IEH R R4 Collagen
IV BHPE G 0 T2 277 A6 T 200 M 18] J5, 1 o K B

PP @I 3 2, n] D/ VE S e s PR e 4
Y74 Collagen VYA B E8/A, ILIE 2,

Bl 16 AW RA EREAMR G R TAKREARPA(HE #1 PAS 6, x200)
Fig. 1 Tissue morphology of kidney tissues of each group in 16 weeks (HE and PAS staining)
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M ll
(1)
(2)
b)) ) (21)
N DM DVA N DM DMA
16J4 24JH

2 (55 4 ] 27 TE 6 BRALA LG, P < 0. 055 ) 5 4% I ] S MEPRARALAN L, P <0. 05
M2 g8 F8rEHKRE4H48 FN f CollagenlV & & % 3£ ( x400)
Fig.2 The levels of FN and Collagen IV in kidney tissues of each group showed by immunohistochemistry staining

2.4 Western E[JlE 25 H

0.05) , 1M «-SMA #F H KB B m TIEW 4L (P <

IEH XTI ZH 5 PTEN il E-cadherin 52635, 0.05), DMA 41 PTEN  E-cadherin %5 [ #5358 DM
a-SMA (VA D E £k, DM 40 KB PTEN E-cad-  AHAKREIIEIEZ (P <0.05), a-SMA H [ A8
herin [ £ XK IEH WA EEFE FIE (P < DM 20 K BUA g2 (P <0.05) , IL[E 3,
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PTEN
E-cadherin
o -SMA
B -actin

N24 DM24 DMA24(J&)

N16 DM16 DMAI6

T ) 555 I T2 T 0 BRALAA L, P <0. 05 5
@) 552 Al M BR G ALAA L, P <0. 05
K3 Western blot & 78 & 4 A 8 Y &t PTEN,
E-cadherin 1 o-SMA & & 5%k 3k K F
Fig.3 The levels of PTEN, E-cadherin and
a-SMA protein in kidney tissues of each
group showed by western blot

2.5 PT-PCR %

PTEN mRNA [k [a A AR iE % —5,
DM16 J&4H PTEN mRNA 7K -4 1E # %) BR 40 i 5 F%
k(P <0.05) ,DM 24 J& 4] PTEN mRNA iK% N
i — Uk (P <0.05) ;DMA 41 PTEN mRNA 7K
SEU] 4 2 v F A 5, DM 4 (P <0.05) , LE 4,

14 aN

aDM =DMA

N DM DMA N DM DMA
16JE 248

U+ 1 A ] ALIE 0T BRI L, P <0. 05
@ L& AORRASALI E L P <0.05
K4 PTEN mRNA 7 i % & f8 41 b R 440
e B F 6 T ALK BB AL R A
Fig.4 The expression of PTEN mRNA in

kidney tissues of each group
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ARSI R STZ S Bl PR s i L, R
FiESS STZ 48 h J5 , K SR Bl 2 5 T e HL PO B
18

P, T ELAE RS S 0 v s — B 4ERRTE S KT, I
B2 28 ZIRAREAR , 378 K BBl PR A 2
BHIE . [FlEF BG (Ser.24 h UP Bt 34 22 H B ik
RAREAEE R E &4 T DN,

TGF-B, J& HEI AN L 4E b A 7, Koyl
() EMT J& G805 A R 4iAb B S5 N L wFgE
BRI AENEAS A YA e, TGF-B, nl DL i S
PI3K-PKB/ Akt jil J# o & #5225 4 16 /9 175 .
TGF-B, o] LIS Z K ALT1/5, B EN 5 PI3Kp8S 4
I U G )0 HBOE HL pl10 AT K, 85
BR i ER LA 4,5 — 158 ( phosphatidylinositol 4 , 5-
biphosphate , PIP, ) 8 4 Wi g It UL 3, 4,5 =W IR
( phosphatidylinositol-3, 4, 5-triphosphate, PIP, ),
PIP, fi PKB (v 21 5 15 A 0] , 45 1 1ot JL 5t 44K e
M) ¥ & ( phosphoinositide-dependent kinase-1,
PDK1) 0% , Ak MBI AL 2 P 2 1, 4 HAR 27 4k
TRPER . Ik W IRIMIFTE R B, NIV
X2 48 Mg ( human renal tubular epithelial cells,
HKC) 22 TGF-B, ### 48 h J5 o-SMA 3Kk . 2% Tt
=, AN PI3K R S PE A 57 /5, BB 2 & 40 ] TGF-
B, P FHY a-SMA Kk, £ W] PI3K/Akt {5 5 i f%
REST S T TGF-B, i kK BB /INE EMT 3 72 A
WFFE ], TGF-B, #4i% PI3K-PKB/ Akt 55T
I ECM TR 5 L BT R R T PI3K-
PKB/ Akt i i i 305 72 DN (1) & A2 & JE A B et
HEALAE

PTEN J& —Fi H A XU 4 S P 1l 12 7% 14 1)
T REDA, ek W) AT R Vi IR g I P 2 3 1
BERRTRAE G M. 13 4 Zh PTEN 1 5 43k
IETERFATE 4875 T PTEN 225 1 2270 A A 21
A PI3K JE— i Jo g , 2 e 2E 20 it 4 i 1
HSE Y R, PTEN Gl ik HC AR 0 il 12 1l 7% 14 5 |
PIP; i wi i A B 07 AR i PP, , AT A0 i e 37 4
BHWT T PI3K {55 1% 38 i S R i 9 28 2 3
B ARSI, PTEN 2 (0] LAl TGF-B,
T PI3K-PKB/ Akt 3 7 A= 1 SR AL 5
BEAE RORITSE 0 K BB PR K BB 4140 PTEN 2
F mRNA AP TR, H PTEN ik 5 p-Aktl
(Serd73) Fik 5 B U, $ 7 Bl bR K U 20
2 p-Aktl (Serd73) FikIg Z AU 1 TCF-B, B
PI3K-PKB/ Akt i@ B B /Y , 18 7] §E /& PTEN By
RIE D T B2 [ ) 1 P TS T
DN ({5 K8 o AT 45 R s DM 41K [
B2 PTEN [543 A2 0F Jie £ 1 AN SROKF- Y
FEIRYIU D 5 [R) N, B B 1) Jo 21 4E AL 1% D0 )
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ECM F2 843 FN F Collagen IV 4 IE & ¢H 3535 I 3%
Wz Jf HAEA B /NS E AR IIAREY) E-cad-
herin (14 5. 25 /0> T 6] J53 200 L b 75 4 o-SMA (1) 3%
iko $2/RTE DN W £F4E by A28 o #2 b PTEN 3%
KD fE ik T TGF-B, % PI3K-PKB/ Akt i
B, 5 T E/NE EMT /) &4 A1 ] it ECM 13T
L, DN A 28 N . 35 i 40T B i 5 485 R AH —
B ARSI — A WA T R FifIT DMK B
Ja'B 402 PTEN [ 3% 3K 48 £k F1 B HIE 1 21 4k AL o A2
TEoL. 45 RFR], W5, PTEN 755 56 f1 i
FI7KSE A5 B, i FN i Collagen IV &35 ik
R, [FIB) a-SMA (19 3%35 1 298 /0, T E-cadher-
in [ IR NN, B IR AR AL AR DA . B 4
MAERE I /N b R4l PTEN 33k, 1)
TGF-B, #f PI3K-PKB/ Akt 3 % 7 A= () B £F 4 b
BN, SE G RN 1B /NS R I EMT A
) 5T ECM BUTAR, el B 2 AL A2 o
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