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GSK-3 B #M&IFi@E T wnt/ B —catenin JF#=
OPG 7= DKD X R B AL h/ER*

Rlag &, X, F AR, T e, LH

(# ZE ] B8 FI WA B RE - 38 (GSK-3B) X BE IR B 9% ( DKD) K BUE 44U 441 % (OPG ) # 56 3l fif
RV B o F7E KR BN AT B2 | R AL T T4 . 5 D 3 s s A K B 24h IR 115
RELH ) 7 AT oR AR ZR — B ta, WK B g #4028 s RT-qPCR A e i A1 Ak K il 45 41 K RV 20 21 B-catenin
1 OPG ) mRNA M A FIL, &R S5xFRA g, B K R B K F[(22.63 £ 2.08) mmol/L] % 24h #5 A JR
[(154.17 £20.65) ] .7, B 44U H AR AL B i SR P, 2B AR T 72 K SRR /K S [(17.98 + 1.09 ) mmol/L]
Ko 24h B R[(107.2 £31.15) g S FRA, K BUE 41 200 B 2R 0 4% s 5 % IR 2 Fb g, AR ] | S AL B 1 1] R BRI
20 it B 3% P B-catenin 223k B[54 (2.2 £0.31) . (2.0 £ 0.20) B B I (P <0.05) ; 5%F BRZH B, 465 70 40 K L 4
2171 OPG/RANKL mRNA #iA 2= (0.6 £ 0.06) Bl ; SHIRIA] g, S0 AR T Wil K U 4141 OPG/RANKL mRNA
FER(1.6+0.12) HE TR, ZREFHITFEX(P<0.05), Gt S AT IR K B IR R U2E, 22 it IR
B g ifE R, JCAL I T 58 5 4% Wnt/B-catenin {5 538 I, F+ OPG Rik A K,

[ X8R ] WA REHAET - 38(GSK-3B) ; S L4 ; B R % 5 97 (DKD) ; ‘B /37 % (OPG) ; wnt/B-catenin; 15 538 H
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Regulation effect of glycogen synthase kinase-3f inhibitor on
osteoprotegerin-related wnt/pB-catenin signal pathway in renal tissue of rats
with diabetic kidney disease

ZHOU Yi-xia, YANG Wen-qing, LI Long, et al (4ffiliated Hospital of Guizhou Medical University, Guiyang,
Guizhou Province 550004, China)

[ Abstract] Objective To explore the effect and significance of glycogen synthase kinase-3p (GSK-3p) in the regulation
of osteoprotegerin-related signal pathway in renal tissue of rats with diabetic kidney disease (DKD). Methods Forty-five
Sprague-Dawley (SD) rats were randomly divided into a normal control grope (NC), a DKD model grope and a GSK-3f
inhibitor (lithium chloride, LiCl) treatment group. For all the rats, 24-hour urine protein was determined with coomassie
brilliant blue method. Kidney tissue sections were stained by hematoxylin-eosin for observing pathological changes in the
renal tissues. The protein and mRNA expression of B-catenin and osteoprotegerin (OPG) in renal tissues were detected with
reverse transcription quantitative real-time polymerase chain reaction (RT-gPCR) and immunohistochemistry method.
Results Compared with those in the NC group, significantly increased blood glucose (22.63 + 2.08 mmol/L), 24-hour
protein urine (154.17 £ 20.65 g), and obvious pathological changes in renal tissues were observed in the DKD model group.
In comparison to those of the DKD model grope, the blood glucose (17.98 + 1.09 mmol/L) and 24-hour protein urine
(107.2 £ 31.15 g) decreased significantly and pathological changes in renal tissues alleviated in LiCl treatment group.
Compared to those of the NC group, the expression of B-catenin in the rats’ renal cell cytoplasm (2.2 + 0.31) of model group
and LiCl treatment group (2.0 + 0.20) were significantly higher (both P < 0.05). Compared with that of NC group, the
expression of OPG/ receptor activator of nuclear factor-kappa B ligand (RANKL) mRNA (0.6 + 0.06) in rats’ renal tissues of
model group was decreased; whereas, the expression of OPG/RANKL mRNA (1.6 + 0.12) in the rats’ renal tissues of the
LiCl treatnet group increased significantly compared to that of the DKD model grope (P < 0.05) Conclusion LiCl could
reduce renal pathological changes and alleviate the progression of diabetic kidney disease in rats; the mechanism of the
effects may be related to the regulation of the Wnt/B-catenin signaling pathway and the increase of OPG expression.

[ Key words ] glycogen synthase kinase-3; lithium chloride; diabetic kidney disease; osteoprotegerin; wnt/B-catenin;
signal pathway
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P B AR S R B 4 45 247 K (osteoprotegerin,
OPG)E N —Fh A M5 324K, 7T 5% H ¥ «B Z 1K
1% 1k A F (receptor activator of nuclear factor-kappa B,
RANK) 3 4+ P4 45 & RANK P /& (receptor activator of
nuclear factor-kappa B ligand, RANKL ), FH#7 RANKL
5 RANK (55, 1) G A BRASON 1 % #5 , FE
20 B A Ak L R FR G R R DGR AE R T,
WF5E 3% B S AR AT DA S5 AR 2 B Bz — [ 5t
55y . 2 55 I FR AT N T ST A Do s 2 218
PRI, AR5 48 GSK-3B 41 il 771) 52 fb A1 410 i GSK-
3B {6 1k, W% DKD K iL'E AU B-catenin Al OPG
FRIKVA AL, B AT GSK-38 X0 B B k9
KU 2H 2L b OPG AH O % 1Y 1 454 HT S i o

1 #REFE

1.1 £ ZME 53X A 722 # 0] W66 E it
(B Eig A s A R 7 ), LDIS-2 AUAIE i B0 Al
(JbRtBE B OHL), M B A CRYITT 22 5 ik
/), Gel Doc EQ % DNA 1% 43 #714% ( 25 E BIO-
RAD /A#]), TC-512 BIBREE PCR #7443 (J<E TECHNE
N FE), e BEE ( H A OLYMPUS A Al ), B
PCR " 14 4% ( 4 [& Eppendorf /A ) ), DYY-1I-5 A&
T EL KA R F KR (B BTN —A AT ), s B AR K
3BT & 58 (ID-801 i+ B HLEMR 731 R 48 ) . BX41 ]
B RHEZ G (HA OLYMPUS A Hl) . B IRAE B &R
(streptozocin, STZ) ( & [# Sigma 2\ &) ), OPG #i {4
( 2 [ BioVision A= #1157 A 7] ), B-catenin HLAA (il
K Sigma-Aldrich A Ry 7] ), RT-qPCR {5 & (i
Z K Qiagen A FR/AF] ), PCR 5I1#3E31 M & i ( 1
FER A TREARA T ) .

12 R E S 45 H@ESD AR (KhE
200~ 250 g), M M AE LR S TR AR P05
HE, PR ATIE S SYXK(#)2012 — 0001, 25 F3%
0 RDARLE N PRI SR 2 S5 S, BEALEERE 15 1, MR X
R, HoAy 30 HAR )R, #4755 mg/kg MR IS — Uk P
S} STZ V5 W ) 28 A PR I A2 78, X B A R R M 1 5
FHFEMARFUE R (PR — Frieiie —4hg vhil ) . 3d
J& B KL, 1B > 16.7 mmol/L 5 & A W PR s 15
RO, 25 40 K R4k 2E 2 3% 10 &, A FRE . Dl
LA . 10 JBJE 25 & (OREE/K )24 h, M52 24 h JREE
S, 24h JRE T = 30 mg 8 o X BB R A
10 175, 1 hoH PR 9 K B 49 DKD s il

13 b4 ¥ 30 2 DKD A Ih ok BUBE
LA MR R (15 HO) A F gl (15 K)o &
A B T 04 K BRI s 3 5 S AR #R (LiC) 15 mg/kg,
FaK 1k, FELE 10 d; #5078 20 R0 BB 20 KBRS 7 ) 4%
TRFUA: BEER K I I 1 5 . M 5 12 d JR A SE R
B, &b B K RURT 1R AR 28 I 24 h IR BEAS, B
U 22 B 3 um s BE A R AT IR OKR RS — B

(hematoxylin-eosin staining, HE ) 47, | S 2l AL
1.4 #AFLF&*

L4l AT bRl R FH 2% 5 37 kI KRR
24 h PREE AU, SR 0B ASORG: 00 A LI 7K S
1.4.2 B SU5% B A MBS SME I 3 A0 BE K R,
Ff ) L A3 U I, BRI, A R AR B ERK o
YeIE, 52, 4 °C P-AF, T HE Y0 1 g A K
W, A5 E T ke b, - 80 °C R vk 77, JH T
SEF G E B PCR KGN, 3 um BHHA A A, 5 C
&R K 10 min, B, U1 R & T W bR
10 min, 574 — FF 28 J5 PR 10 min, K36, BCA 1 %
IR B YR YL e 5 min, FARK PR E & 1% 1)
R WS A €5, BRI 0.5 % 140 Y (0 Hh Yt 6
2~ 3min, A KK MPESEHBARGEK, WK, dik R
B A BMBEWEKREHLE /MK, BN H
RSB LR AR 1R

1.43 'B4H41 B-catenin il OPG £ H KLk RH
STk, BWALAIEY R, B R UK, Biieih st
17 ( phosphate-buffered saline, PBS )t /5, 0.01 mol/L
FrE R 1E 2 W (pH 6.0) B2 10 min, B H 2=
M, PBSVEJE H 3 % it H AL A E T F 20 min,
PBS ¥t J& i Jm 1 : 100 # B A9 — P % IR 50 min,
PBS V% J& i in i S Ak ) B A id — B, 20 ~ 37 °C
H 60 min, PBS #f ¥t J§ — & 3 Bt K i ( diamino-
benzidine, DAB) & ff,, ik, 77 K £ & 4% 2 min,
FRIWGRG Ak, WK B B A, Bk, RAIAE A3
P15 53 17 22 58 20 i e e AL AL 45 51, 624 B 3B 200
AL T, BESK ) R BEALBE$E 8 AN LETF, I /I
B ERBAPE S B A Y 6 B IR AR, TR AR X A i
1.4.4 'B4H4% OPG FIRANKL mRNA FEAK60 SR
52 2¢Ot 22 f PCR( reverse transcription quantitative
real-time polymerase chain reaction, RT-gPCR) 7%, H
Trizol 1207 &l & 4% 2H K BUE 41 2UE RNA, A Tii%%
%, OPGF:5-ATAAAGGCATGCAAACCCAG-3/,
R:5-GCCTCAAGTGCCTGAGAAAC-3', ¥"H Fr Bt
K # 341 bp; RANKL F: 5-GCTCACCTCACCATC
AATGCT-3', R: 5'-GGTACCAAGAGGACAGACT
GACTTTA-3', i Bt K & 497 bp; B-actin F: 5'-GGA
GATTACTGCCCTGGCTCCTA-3,R:5-GACTCAT
CGTACTCCTGCTTGCTG-3 ", K Bt K J¥ 186 bp.
Real-time PCR {3 2544 : 93 °C 3 min, 92.5 C 48 s,
55 °C 1 min, 40 I~ ¥ . LA Applied Biosystems SDS
14.0 3R A 2R 47 2 S FUECHE 5317

1.5 @it o IFEEdE D x+sERR, R SPSS
20.0 A VAT AT 20 M, 15745 50 A i R B L
BERH e K05, 3 4l R AR AR R O 22 00, O
2255 i F SNK A 5, J7 22 A 5% F Tamhane's £ %,
PLP<0.05 A ERAGIEE X
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2.1 A4z b DKD X R fdt 5 k& G K-F %

(& 1) BERIGERS (55 4 R ), BRI KR
HHAFREZR. 2K, 28 HE, W6l
DKD w55 (55 10 A A ), 5 XF Ml thde, Bmigl
ST A R BUAE FRR, 25 A5 FEL(P<
0.05); SHIAIL] b, S04+ T4l K UK & T
W, ERASIFEX(P<0.05), 5% HEA R,
FEAIZH R BUMAE 5 24 h FREE KB TS (P <
0.05); SR A, S LR T T4 K BUM 5 24 h
JREE KRR (P4 <0.05)

F 1 FALHE T DKD K FBUARE | M4 24h JREE H K-
o (x+s,n=15)

215 T (g) A (mmol/L)  FREE 1 (g/24h)

XFRRZH 489.77+49.86  10.67+2.10 14.72 +£3.37

TR 254.08+24.742 22.63+2.082  154.17+20.65%

AT 29827+1871b 17.98+1.09b 107.20 £ 31.15b
T SR AR, a P < 0.05; SHRL AL, b P <0.05,

22 FAt4EsDKD KR BisagmEswis (| 1)
ZER R, XA R BUE ANER R /N —, /N L R 4
Mo, R IR, 45 R A 44k K BH S TR] 5T K i

(18 1A) s BERIZH R BUE 2H U B/ NBRIE R, 2R I ot

TSR

W2, BANMAE B AIG S ; B /NG SRS R, 5
Be7g (K 1B) 5 EALER T Fl 2 K BUE /N R AR FRURS 1
NNECE IR I =i 8 VRN B 5 FAEEN =)
N

e AXFIRA ; BRI ; C A LA T T4 .
1 FALERXT DKD K BB 20 43555 Bl 2 5 i
(HE, x 400)

23 F 42 3k DKD X & B 48 4% P B-catenin F=
OPG 2 A % (B 2,4 2) PB-catenin fHPEH A
PSS T B /NS R ZINER 9 BRI B A, 2 v G SR
AR o X R KBS /NS BB 4 ML I 2K N B-catenin
SRR, AR DR IR (18] 2A) 5 BEARYZH K B
BN T R Al K N B-catenin A #8410k, [HE
BN R L3RGk (& 2B) 5 SEALER T 4l K BLUE 414
AIAEIE N B-catenin A Kk, HAZHK AT WRIE(# 2C),
OPG PR 7 B /NERFVE /NG M I M A%, 52 B
PeRORLAR o X6 REZH M 3% K A% AT D /b i B P 3R Gk
(B 2A) 5 55X RAH b, BRI 4 5 S0 R T i K
BUE /N L A0 MK ) OPG Rk A 1 am (P <
0.05) (5 2B. C).

C i T S Bcatenin

OPG

T A X IR B BRI ; C S kAl .
2 AALHEXT DKD KRB 4H 4 B-catenin, OPG Rk M (g4 1k, x 200)

2 SLEXT DKD KB HZ B-catenin, OPG FEik A

(x+£s,n=15)
2051 B-catenin OPG
X EZH 1.0 £0.00 1.0 £ 0.00
AR 22+031a 1.97+0.15
ST 2.0+0.200 1.62+ 0218
e XA LA, a P < 0.05,

24 F A4z DKD X & B 4140 OPG/RANKL
mRNA & ik %rm 5% E41(1.00 +0.00) FL#, 1
A4 K BUE 4 21 OPG/RANKL mRNA %3k (0.6 +
0.06) B[R, 2R A5 #E XL (P<0.05): 5%
RIZH P, SARER T T2 K BUE 241 21 OPG/RANKL
mRNA %A (1.6 +0.12) BT, ZRASIHE
X (P<0.05),
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