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(WE] a« HFIHAEINHED p38 L2 FIHLFE AT (p38 MAPK ) 15538 4] D- i HHA T 10 B /NeR 2 41
PTo AWE . SR SRR . ek RAMEFR NS /NR 41 ( HGPCs ), 43 R4t BEZH (5 mmol/L D- Fij4 % ) |
D- #4504 (30 mmol/L D- #4585 ) | isk& 514 (30 mmol/L D- #iA58+50 umol/L i5#%51% ) . #iHIFI4H (30 mmol/L
D- & 410 pmol/L p38 MAPK i #4111l 77] SB 203580 ) . iA#& 5+l FI4L (30 mmol/L D- #Z#H +50 umol/L ik54%
511¥%+10 pmol/L SB 203580 ) FIiAKEF 4+ ifi% 7141 (30 mmol/L D- #jZ#5+50 pumol/L 15444174+ 10 pumol/L p38 MAPK
IE BTG 7 C16-PAF ) o X IR 5 D- 1 %5 Wi 20 FH D- #7488 1901 24 h; HA 4 D- 7545 W5 1100 24 h 5 AH R 25 9 44 22 1 it
24 h, FKANMEITHGLH £ -8 (CCK-8) KMAnMIIG 715 R Hoechst 33258 YLtk A ANMMT-%; KA ELISA K 140
MifrE (IL) -1, IL-6. MEMIEEF o (TNF-a) . W (MDA ) FllE LY E AL (SOD) AYFRIkKF; RHSEH
PG B PCR (RT-qPCR ) KilE#EEE: ATG6 [F] 4 (Beclin-1) | BEMCEN 15563 1T (LC3 1T ) mRNA F£ikKF; %
JH Western E5 3246 Beclin-1, LC3 T, p53. p38 MAPK X p-p38 MAPK 11k, 4 & SXTEAMLL, D- w4
SHMLE TR (P<<0.05) , SAMSFIEHLH A0S S T8 (P<<0.05) , 40813, IL-1p. IL-6. TNF-a. MDA. Beclin-1.
LC3 1T mRNA FIE 1, p53 Hlp-p38 MAPK /KT (P<0.05) , SOD KK (P<0.05) . 5 D- #ZIH41H H,
IAAR B v L AR R 4 A A T2 3R | TL-1B. IL-6, TNF-o., MDA, Beclin-1., LC3 I mRNA FIZ 1. p53 Fl p-p38 MAPK
FEAAKFREAL (P<0.05) , SODK T (P<0.05) o SiktgF A b, iA4& 50+ Ml R L a0 ym -2, IL-1B.
IL-6, TNF-o., MDA, Beclin-1, LC3 I mRNA F1%E (1. p53 Flp-p38 MAPK 7& (17K F it — £ F& ik (P<<0.05) , SOD K
SEHE—A TR (P<0.05) 5 3548 50+ BG40 5 0548 S0+ I RIS AR AL FA AR L, S5k 8] 22 58 G273 L
(P<0.05) . & BARFNAMGIERA S A9 HGPCs MIET- . HWE. SO oy K Akt 5, HAE LG T ag Sl
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Dapagliflozin inhibits human glomerular podocytes damage through p38 mitogen-activated protein kinase

LUO Ling-guang, LONG Xin-ping, WEI Shao-heng
Department of Endocrinology, the People’s Hospital of Laibin, Laibin 546100, Guangxi, China

[ Abstract | Objective To explore the effects of dapaglifiozin on D-glucose-induced apoptosis, autophagy, inflammation
and oxidative damage in human glomerular podocytes through p38 mitogen-activated protein kinase (MAPK) signaling pathway.
Methods The human glomerular podocytes (HGPCs) were divided into control group (5 mmol/L D-glucose), D-glucose group (30
mmol/L D-glucose), dapagliflozin group (30 mmol/L D-glucose+ 50 pmol/L dapagliflozin), inhibitor group (30 mmol/L D-glucose+
10 pmol/L p38 MAPK pathway inhibitor SB 203580), Dapagliflozin—+inhibitor group (30 mmol/L D-glucose+50 umol/L
dapagliflozin+10 pmol/L SB 203580) and dapagliflozin+activator group (30 mmol/L D-glucose+50 umol/L dapagliflozin—+
10 pmol/L p38 MAPK pathway activator C16-PAF) . HGPCs were cultured for 24 hours in the control and D-glucose groups, and

were intervened for 24 hours with corresponding drugs after cultured for 24 hours. Cell counting kit-8 (CCK-8) was used to detect
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the cell viability. Hoechst 33258 staining was used to detect the apoptosis rate. ELISA was used to detect the expression levels
of inflammatory factors interleukin (IL) -1p, IL-6, tumor necrosis factor-a (TNF-a), malondialdehyde (MDA) and superoxide
dismutase (SOD). Real-time fluorescent quantitative PCR (RT-qPCR) was used to detect the mRNA expression levels of yeast
ATG6 homolog (Beclin-1) and microtubule-associated protein 1 light chain 3 (LC3) II. Western blotting was used to detect
the protein expressions of Beclin-1, LC3 1T, p53, p38 MAPK and p-p38 MAPK. Results Compared with the Control group,
the cell viability was significantly decreased in the D-glucose group (P<<0.05) and was increased in the dapagliflozin group
(P<<0.05). Compared with the control group, the apoptosis rate, IL-1B, IL-6, TNF-a, MDA, mRNA and protein levels of Beclin-1
and LC3 II, protein levels of p53 and p-p38 MAPK were increased (P<<0.05), and SOD level was decreased (P<<0.05) in the
D-glucose group. Compared with the D-glucose group, the apoptosis rate, IL-1, IL-6, TNF-a, MDA, mRNA and protein levels
of Beclin-1 and LC3 I, protein levels of p53 and p-p38 MAPK were decreased in dapagliflozin group and inhibitor groups
(P<<0.05), SOD level was increased (P<<0.05). Compared with the dapagliflozin group, the apoptosis rate, IL-1, IL-6, TNF-a,
MDA, mRNA and protein levels of Beclin-1 and LC3 II, protein levels of p53 and p-p38 MAPK were further decreased in the
dapagliflozin+inhibitor group (P<<0.05), SOD level was further increased (P<<0.05), and the change trend of these indicators in
dapagliflozin+activator group was opposite to dapagliflozin—+inhibitor group (P<<0.05). Conclusions Dapagliflozin can inhibit
the apoptosis, autophagy, inflammation and oxidative damage induced by D-glucose in HGPCs, and its mechanism may be related to

the inhibition of p38 MAPK pathway signal transduction.

[Key Words | diabetic nephropathy; human glomerular podocyte; dapagliflozin; p38 mitogen-activated protein kinase
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1.4 CCK-8 :£ m & HGPCs &m it & /1 W 4E %t

O AE KR 4 B, R E & 2X10° A4S /mL,
LR T 96 fLAR, LN 40 M B 100 pL. 4541
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1.5 Hoechst 33258 # &, % M| & HGPCs %8 e, 4
T ESATHUS M, FHPBS YEk 2 Ik, A
L E 1Y 4% 2 R EE, 4°CIHE 10 min, PBS
VeV 3 ;s Hoechst 33258 YL Ay (5 mg/L) 4 fa
10 min, PBS ¥E¥ 3 ¥; BHFEEHEE B ML
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%2 240 B b A 40 B & (interleukin, IL) -1B,
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A AL ( superoxide dismutase, SOD ) 7K,
Ph Dysy TR

1.7 RT-qPCR # £ HGPCs % i, B W 845 41
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JMRNA, 50 cDNA (5138 3 1) , B
2 uL B S AT PCR G, AN Sh A
M 5. L GAPDH R FERNZ, 27 kil 5
H B3 PR ek i

£ 1 RT-qPCR3|#1F7!

R gkl

GAPDH

FG5'-3"'") TGACTTCAACAGCGACACCCA

R(5"'-3") CACCCTGTTGCTGTAGCCAAA
Beclin-1

F(5'-3"'") AACCAACGTCTTTAATGCAACCTTC

R(5"'-3") AGCAGCATTAATCTCATTCCATTCC
LC3 1

FG5'-3"'") AACATGAGCGAGTTGGTCAAG

R5'-3") GCTCGTAGATGTCCGCGAT

1.8  Western ¥ it 7% # | HGPCs F A "% 48 % &% &
% p38 MAPK 12 5 i %% & K -F Y EA 4T 1l
Jo A5 M, PR EUER M, #E4T SDS-PAGE #E I HL
Tk, FERE . B 2 h RS IRPUAUIA S, A —2
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1.9 %t 4 SRH SPSS 25.0 A Tt ARG . I AR T SRR AR ( P<<0.05) .
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FEAIR. SOD ZK V- T Wik 2 20 P o B R < 1Y)
Yo AR SRR AR, AT P A T
SREIE T AR & A, 1T E W SCRERS T IR TG M 40K
-, AT 200 SR A K AT B
IKA% 51T SB 203580 BE S R D- 5 2 B 75 1)
HGPCs 40 g 5 - % . IL-1B. IL-6, TNF-o., MDA
K, H AWEAFEH T Beclin-1, LC3 1T mRNA Al
HEHARBKER R RIS, 1M SOD KT,
PRIRIAHE AN SR SB 203580 T LA 4R JH T
H W 5 AAE S, DRAP A A
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MAPK Z{04% p38 MAPK . LI A6 55 1 it
( stress-activated protein kinase, SAPK ) A 4f iy 4
55 R B B (extracellular regulated protein
kinases, ERK ) 45 7£ N Y 22 & ik - 75 & iR 15 H I
B 5. p38 MAPKVE W XK EE BN G, 25
PR AR Al . R T R RAE S A 2 il A ) A ek
U Lu SR R, KRR 2A Bl
it p38 MAPK 3 i3t L AN i . Zhu %
iz iE, p38 MAPK {553l #% 5 HH R 5 9 1 72 ¢
ZEY, Dok G BRI SE, A A i
T 4 p38 MAPK 15 538 # 52 T 4 25 2 4
POITER; TR, A s, 254 T s KR
I3 H IL-1B. TNF-a 7K -5 B 41 41 MDA | &
P 4 (reactive oxygen species, ROS ) FF Ak, ' 41
21 SOD /K FFt 5. Frrat 287 WF 58 £ B, k4%
G| e REAE A H 6 W DR B R B R AP P E T 4%
A S G KRS B v i 3 p38 MAPK 5 5 3 i 41D
il L AR 98 20 M A K W S5 L B /R PR B AT — 2 K
Fo AWF5E, D- #HA 4 HGPCs 1 p53 . p-p38
MAPK % 15T+ (P<<0.05) , kA& 5S4 40
JiH p53 . p-p38 MAPK & 1 #6AF#(I% ( P<<0.05) ,
(] IF IR A% S A ] 1 o R A TR R
RERCN AW AARRBOKF- R TR (P<<0.05)
55 p38 MAPK il I R —3%, $&Ribtgs)Em]
AE 1 T I8 p38 MAPK {5 53 [H 1 M /K F- & # %6F
AR PRI R

ZE LTIk, ARSI R, K5 REN ] D-
WA PSSR0 HGPCs AT, RAER N . A ME 5%
e, 5 p38 MAPK il #4101 il 51 £ 47 HGPCs 1)
YER—3, $&/R k48 505 n] RE i 40 p38 MAPK
I [ A B IE DD RE ) DR Th g . (HIRAR S
T HAN IR AR 45 D- A 45 A1 HGPCs 1Y
W EA TR, AT RIE
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