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LY294002 blocks the effect of dexamethasone in reducing urine protein in rats

inhibiting PI3K/Akt signaling pathway
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Abstract: Objective To investigate the involvement of PI3K/Akt signaling pathway in the changes of urine protein in
adriamycin-induced nephropathic rats treated with dexamethasone and LY294002 (a PI3K inhibitor). Methods SD rats were
randomized into normal control group, ariamycin-induced nephropathy group (ADR group), ariamycin + dexamethasone
group (DEX group), and ADR+DEX+LY294002 group (LY294002 group). On days 7, 14 and 28 after the treatments, 24-h urine
was collected from the rats to analyze the total urine proteins. The renal tissues were obtained on day 28 to examine the
expressions of p-AKT, AKT and Bad proteins in the cortical tissues using Western blotting; the expression of Bad mRNA in the
cortical tissues was measured by QPCR. Results Urine protein increased progressively in ADR group accompanied by
significantly reduced p-AKT/AKT ratio and increased Bad mRNA expression in comparison with those in the normal control
group (P<0.05). Urine protein was obviously reduced in DEX group with comparable p-AKT/AKT ratio and Bad mRNA
expression level with those in the control group (P>0.05). Urine protein showed no significant reduction in LY294002 group,
but the p-AKT/AKT ratio was significantly reduced and Bad mRNA expression was increased compared with those in DEX
group (P<0.05). Conclusion Dexamethasone increases the expression of Bad mRNA and reduces urine protein in
adriamycin-induced nephropathic rats by activating PI3K/Akt signaling pathway. LY294002 can inhibit PI3K/Akt signaling
pathway to block the effect of dexamethasone, suggesting that PI3K/Akt signaling pathway is one of the signaling pathways
that mediate the effect of dexamethasone on proteinuria .

Key words: LY294002; PI3K/Akt signaling pathway; adriamycin-induced nephropathy; proteinuria; dexamethasone

HEHIRE B EE AR — 2 HE
TN R B H R AR . W R BOGR A il ARHH
U PRZGYILE] AR , LA &l il hr R Al

r#s B #A:2016-06-22

ELWAB | A EFFHIPES(A2014307)

YEE B JE G W] AR B 34T B U, B & 020-34152370, E-mail:
liangbing1507@163.com

BIE1ES  AME, TAEBEIN, 237, E-mail: zmh1962cn@163.com

GoBEWTT IR A IRVE T RS 26 B, 5 O 2 200 i
FEAERE R U R D Re 2 R B VE . )L
SEMN TR RIRESE , BRI % Al e I 4
AR i UL P N = e b i e A S R E (S
FHo PIBK/AKUF 53l PR 4L 1) — SR e U
SR, I AE T BN e AR A P RE

ESCHEER, ¥ A AR AAR AR 5T
FH PISK/AKL (5 530 B AE R ET A A T B 20 B



http://www.j-smu.com

J South Med Univ, 2016, 36(12): 1727-1731

<1728 -

/N B AR A T R R . Xavier
SR I JDE Y 2 4 B 5 CD2AP 2 5 Theta RI 5
PI3K 35 7.5 p85 Z [a] A AH FAEH L Tid PISK/AKt i
55 Pt Theta i 310 S AIHIJH T Wada S5 B 5%
RINHFEKA (DEX) St F i P53, i Bel-xL Al
il AIF (5L RS T 0 ) 2 AR PR T o FRATT A AT
78 P B PISK/AKL 5 Sl I AE BT AL AR Tl %
FEEH , H I DEX RERIHIERS 75 2% (PAN) EUE
B VER . AR BIFGE AR ARSI i B DEX i i3
PI3K/AKt 5538 i S A OC R  (HAETAR S AR Y
DEX /&t PIBK/AKtF 5% i BRI AR R A
M A WS o A S0 1 1A 25 22 (ADR) K i
B R IARTT 7 DEX B LY 294002 (PISK 4HIF1) ) 50
T, PIBK/AK 5 538 B AR P10 (AR BERRALATIRIL |
TS T T 1 Bad . Bad-mRNA [ 363k 5 /R 11748
UADL DS eI E N9

1 MRt E
1.1 EEAHE 54

SPFZ N, 1t SD R (T L L K24 3L 56 80
) 6~8 JallY , 24 H 5 i FHREH LI 73 1E 8 4 R
(NCH) ; b5 2 B 41 (ADRZH ) ; B35 X+ S KNG
720 (DEX 4 5 BT %5 25 + i ZE K FA+ LY 294002 + Fil 4
(LY294002 41 ) . sy 3 T ri 1L K2 S8 3y oy
[t A ARIE : SY XK (#)2011-0112],
1.2 #HASH

N TAESE LR S, ADRZH , DEX 41, LY 294002 414%
% FE ki 5 5 mg/kg ADR( D107159-25mg Fifi7 T,
FRIED) s NCZH RS A A B K . i ZEKRAA 1. ADR
TG 56 7 RANEE 14 K%, 4457 2 1 mg/kg X DEX 4 %
LY294002 2H 17 Hb % K4 (D4902, sigma, 5 [E ) A i
Jis 7 4t s NC 41 . ADR 4 2 % %5 0.1% DMSO % 7]
(D4540,sigma, ) IEEEST . LY294002 1 : ADR
TESHEAE 7 KA 14K, LY 294002 2H 137 & 4 ik 5
LY294002(L9908,sigma, 35 [%)0.3 mg/kg; NC41. ADR
ZH 5 DEX 214552 %4+ 0.1% DMSO & 7 B ik i1 5
ADRIESEHE 7,14 28 FoRAES 24 h KK, ADRE
SHIEEE 28 RALFE AR AT
1.3 S£¥ik
1.3.1 24 h B a#m ADRIEHIGEH7.14 .28 Kt
WS LE 24 h PR (BFSS19981 K S H i {12
YR FRA ] o SR HH Bradford 57460 24 h R
I (Bradford £ |1 2 iR &0 T MM A= ehch
PR FD) BT S i A5 5E R H DR-200BS £ 1)
REfEb X T BRI A PRA R R A 595 nm
MR THAREE T i

1.3.2 BAMBARAGIME A4 H 2 mL EP A FRELZ)
100 mg ' B2 Bl o 2023, 1 4 “CHVe 1) PBS PE 2 1ML
i, LA 700 pL 194 CTVE 1) PBS; BY L1214, Ha ol
L, W5+ PBS, 4 31K ; I A 300 pL RIPA, )% 5~8 min,
12 000 r/min,4 CE5.0>30 min; BU45 o BUh a2 i)
R (EAW) ZEHCAMCI 2 mL EPAE, 10 %k i
T, -80 CHKAAIRAT 5 H
1.3.3 Western blot#:n] B % i p-Akt AKT Bad & & &
ERP FEMEARRFFLUINA S0 pg 81 TR EEGEE
Je LTk CFRIZ LT - 95 V, 40 min; 43S e LK : 200V,
120 min) , 4% BARRRZF AR5 1 (250 mA, 1 h), L) 5%/

By AT, A BE—4t (p-AKT, AKT, Bad, GAPDH
30 A Cell Signaling Technology)4 “CiF 7 14, TBST
VELET minx2, SR 5 s B — 4t (W 1 Jackson) 2 R e
PRI E 60 min, £ TBST VW& 7 minx3J5 il A ECL &)
Wy AT ks RHAARRAF]) , #HER 5 min,
2% 250 FBOG 52, H Image 3430 HFR &5 1Y
Je# EE(H , >R H GAPDHAE A P92, ] Image Tool £ 14:
HATE R
1.3.4 QPCR # | '§ & Jt Bad-mRNA % ik K-+ F
Invitrogen 23 mAY Trizol a7 &x , #27] S AR LR P4
B R BT RNA, 20 pl i 5% S W AR R 5 A 5 pg A
RNA, 0.1 pg (IFEHLS 147,200 U i M-MLV (Invitrogen),
FHE T, 9600 %5 PCR Y 37 °C, 60 min; 95 °C,3 min 52/
ZAERR 14533 cDNA, 50 pl i QPCR WA 2
A 5 pl 3% 5 =), 10 ul 5xSYBR Green 1 buffer, | il
10 mmol/L dNTPs (Promega),25 umol/L /9 I . FiiF5]
P15 | ul (N B AR Y 5T 5149) , 5UTagDNA %
4 i (Promega) . FH Bio-RAD MJ mini %5 PCR Y
(Bio-RAD)# AT 5AE 1 PCR U
1.4 %it5 7k

FH SPSS17 it 4k, %45 4 IRl B EA 55 25 4

Br, LA P<0.05 M2 A G2 Lo

2 R
2.1 24hEH &

57,14 K ADR# . DEX4H \LY294002 HE 1 RA
) 2 BE 14 0, ADR 4 . LY 294002 4H 5 NC 41 %) P<
0.05, 2 34 4t i12¢ 2 X, i DEX 415 NC 41 Hexf P>
0.05, 2= R T4t it2% & X ; 55 28 K ADR 41 .DEX 4 .
LY 294002 2 5 1 FR 5 NC 41AHE Fe X448 P<0.05 5%
HEEFE ;LY 294002 4H 5 DEX 21 HuXt P<0.05, 22
SAGERE (R,
2.2 Western blot &%

ADR #4111 p-AKT/AKT T[4, Bad 2 [ &5 TH i,
5 NCHI LA P<0.05, f14ti 12725 57 ; DEX 41 p-AKT/



chinaXiv:201712.00230v1

- 1729 - J South Med Uniy, 2016, 36(12): 1727-1731

ChinaXivDd O O O

http://www.j-smu.com

*1 BARMESE24 hNKREHZE

Tab.1 Total urine protein in 24-h urine collected at different time points in the groups (mg/24 h, Mean+SD, n=6)

Group 7"day 14"day 28"day
NC group 8.12+0.92 9.48+0.93 10.85+0.57
ADR group 14.58+0.69° 38.41+1.75° 71.52+3.79"*
DEX group 10.34+0.81° 16.35+2.17° 28.44+2.48°
LY294002 group 14.22+1.94° 39.45+4.23° 68.73+3.94™

*P<0.05 »s NC group; "P<0.05 »s NC group; ‘P>0.05 »s NC group; °P<0.05 »s NC group, °P<0.05 »s DEX group.
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Fig.1 Expression of p-AKT, AKT and Bad proteins detected
by Western blotting (A) and quantitative analysis of p-AKT/
AKT ratio (B) and Bad protein expression (C) in rat kidney
tissues in different groups. *P<0.05 vs NC group; “P>0.05
NC group; “P>0.05 vs DEX group.
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Fig.2 Expression of Bad mRNA in rat kidney tissues
detected by qRT-PCR. *P<0.05 vs NC group; “P>0.05
vs NC group; “P>0.05 vs DEX group.
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