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Abstract
migration, EMT (epithelial-mesenchymal transition) and PI3K/AKT (phosphatidylinositol-3-kinase/serine-threonine

The aim of this study was to investigate the effects of rapamycin on D-glucose-induced proliferation,

kinase) signaling pathway of human glomerular podocytes. The human glomerular podocyte HGPC cell lines were cul-
tured in vitro and divided into control group (5 mmol/L D-glucose), high glucose group (30 mmol/L D-glucose), and low/
medium/high concentration group (30 mmol/L D-glucose+2.5, 5, 10 umol/L rapamycin). The optimum concentration
of rapamycin was selected by the expression levels of inflammatory factor IL-8 (interleukin-8), TNF-o (tumor necrosis
factor-o) detected by ELISA (enzyme-linked immunosorbent assay) and cell viability measured by CCK-8 (cell counting
kit-8). The supplementation groups were further divided into L'Y294002 group (30 mmol/L D-glucose+10 pmol/L PI3K/
AKT pathway inhibitor LY294002), rapamycin+LY294002 group (30 mmol/L D-glucose+10.0 umol/L rapamy-
cin+10 umol/L PI3K/AKT pathway inhibitor LY294002) and rapamycin+SC79 group (30 mmol/L D-glucose
+10.0 umol/L rapamycin+10 pmol/L PI3K/AKT pathway agonist SC79), intervened for 24 h. Cell proliferation
was detected by EdU (5-ethynyl-2’deoxyuridine); the migration ability of cells was determined by wound heal-
ing; the expression levels of EMT and PI3K/AKT pathway-related proteins were determined by WB (Western
blot). The results showed that compared with the control group, the expression levels of the inflammatory factor
IL-8 and TNF-a in the high glucose group were significantly increased, and the cell viability was significantly
decreased. Compared with the high glucose group, the expression level of inflammatory factor IL-8 and TNF-a in
high concentration group were decreased, while the cell viability was increased (P<0.05). Therefore, 10.0 umol/L
rapamycin was determined to the optimal concentration for further experiments. Compared with the control group,
the cell proliferation rate and E-cadherin protein expression level in the high glucose group were significantly
decreased, while the cell migration rate and the proteins expression levels of N-cadherin, Vimentin, FN, p-PI3K/
PI3K and p-AKT/AKT were significantly increased in the high glucose group (£<0.05). Compared with the high
glucose group, the change trend of above indexes was reversed by rapamycin group and inhibitor group (£<0.05).
Compared with the rapamycin group, LY294002 in the rapamycin+LY294002 group enhanced the trend of these
indexes, while SC79 in the rapamycin+SC79 group weakened the trend of these indexes (P<0.05). In conclusion,
rapamycin could promote the proliferation and inhibit the migration and EMT process of human glomerular podo-
cyte HGPC cells induced by D-glucose, and the mechanism may be related to blocking PI3K/AKT pathway signal
transduction.
Keywords diabetes nephropathy; podocytes; rapamycin; phosphatidylinositol-3-kinase/serine-threonine

kinase signaling pathway; D-glucose; proliferation; migration; epithelial-mesenchymal transformation
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FiE 1 FH BT PI3K/AKTAS 5 8 i ml 41 ] £ /8 e 41 e
IR RE®, SR, HATHAE R R INE R LS T
DL i 1 5 PIBK/AK TS 5 38 2% 5 W D-4] % Bl 175
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75 FHGPCAH Mo #4224 &1 w50 i 40 B2, R E A
B = T O D-H & 8 3 (HGPCAI M 3 5 . L%
FIEMT ) 521 LA S A PISK/AKTAS 5 38 1% I 4% 4L
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1 MRE7%
1.1 ##

NE/NEREYN I HGPCI H i 7 4 Tk A=
VIR TREFARWI T bl FIE R D-H &k
PI3K/AKTIE 3l #177 LY294002. PI3K/AKTIE %
BEh A SCT9W B LI M FBHE AR AR ; g
2E 1137 (fetal bovine serum, FBS). DMEM-F121% 3%
F H 32 [E Gibeo A 7l ; BRI F0 728 W B S5 (enzyme-
linked immunosorbent assay, ELISA)f: 15t 77 & 1
BTN VAR A IRA A, 35 40 v a5 &
(CCK-8) H LB AR AR A 5-200
B2 it SRR I A% T (EAU ) 4T i 389 B 4G R 77 0
H EigE = REDHARA R 2 7] ; RIPAZERIE B
% E AbwA 7 ; Nk B iR (bicinchoninic acid, BCA)
AW H S E Abcam A 7] 5 R AT [PI3K. p-
PI3K. AKT. p-AKT. E-#5}ii%5 [ (E-cadherin). N-
F585 8 1 (N-cadherin). #JE & [ (Vimentin). £
8 H (fibronectin, FN) & B-actin—#1 ]+ B IT A
AP EgEbRIC B L 2E BT R IgG( 30 W £ E CSTA
Ao MFS2-NZURE 5 6 0 Be I B M T B 32 L
FARGIRA ) ; HWO301 8 A A i s 7548 W 1 55
E FORMA A #]; Multiskan Ascent Fbr{3 14 H 35
ThermoA 7); Gel Doc2000% ¢ Fif5 2 480 1 3
Backman/A & .

1.2 KWHE

12,1 ANBFDRE@HGPCamAE /R KHHGPC
i K5 7% T DMEM-F 1285 7535 (5 10% 85 4R 175 « 1%
HAEH R, BET37°C. 5% COI 7Mbb 4r 8
IR Frd MG BEIE 80% LA_F AT AL AR, HUEE 4
AT HOH A K HGPCHI i FH T 5256

122 SR B AR A K N
HGPCAHH, 335 23 210%™ /mL, H4 H R 519651

W, £F4L100 pL. # A HGPCZHM /> AL, 7
B AR/ /iR B A AT TS, o B 2H 4 ff
IS mmol/LI¥D-#i %4, =B A 30 mmol/L] D-
HI TR, AR/ P/ A B 4LAE30 mmol/LIXID- A R LAtk
YR 2.5, 5.0, 10.0 umol/LEE 1A% 2347 T
MR TSR 6 45 IR P R /EF 110 pmol/LER A5 2
BT S5 25256, SCKHGPCANI ) ARHIEZE . mrbl2.
TR, LY29400241. 5% K +LY2940024H
TR MAEF 2% +SCT94L, X FEZH 41U 5 mmol/L 1) D-# %]
B, AL 0N 30 mmol/LIY) D-# ke, T iHE 24
FE1E 30 mmol/L ) D-#1 & FiHEAli F N 10.0 pmol/LF&
T2 2, LY2940024 /2 7F 30 mmol/L i) D-4 2 ki Stk
A1 10 pmol/L PI3K/AK Tl B #1175 LY 294002, 5
MA%F 25 +1Y 29400220 /2 7 30 mmol/L ] D-7 2 ¥ L At
FHIAN10.0 pmol/L'E A% 25 F 1A 10 pmol/L PI3K/
AK T BEATIH 75 LY 294002, 55 1A% 2 +SCT94 A AE
30 mmol/L ) D-# 2 i SE At A 10.0 pmol/LE THE
Z AN 10 pmol/L PI3K/AK Tl #8157 SC79, 4F
HEEINES, FET 37 °C. 5% COL5FE4 1
Fro
1.2.3  ELISAXA| &40 HGPC 48 it dE Fii K2 B
T @ e % -8(IL-8)A= it 9% 37 5L B F - TNF-0)) 89 &
EARF UEER T 24 WS gai IS, %R
IL-8F1 TNF-o ELISA TR & vt B 15 4 20 0%, WilE
Y JRE AT TL-8 Il TNF-off A K o Kl 5%
WAE4 °Cy 1500 xgZ% A N 2502 10 min, Y8 FIEH,
H4100 pLARAE S LA E3i o NBEARAR 37 °CHi?
H2h, FFE BB 100 uL AW Ak TR
g4 A TAEM3T °CHEE 1 hy PR FHO0 nLEAIE
737 °C¥# & 10 min; FFANAS0 pLZ 1B, T5 miny
TS ALAE KON 450 nmAb i) DI . AR b v i 2%
TR E R T IL-8 M TNF-aft A 7K
1.2.4 CCK-83% M2 HGPC4a R4 7% 7 EHUER 4
AT HOHA K A, % E 222x10°4/mL, K H
e B 96FLM F , AEFLIN 100 pL, SEEGEEZ 3R, &
HFT24 hfg, IIANCCK-8¥ 10 uL, 7£37 °C. 5%
COLIEFRA T 4k 40 5 2 h, 1 FH BRI 52 &-2HDIY
(450 nm). 4L 77 (%o)=[ (Rl 2 B/ /iR A
D25 4LDAE)/ (6 IR 2 DAE—2% F 4LDAE )< 100%
12.5 EdU%NZHGPCLaftey3gsis US4 T
24 hif 2 p, B TEJUAREE, 2FRBRFRE, H0.5 mL 4%
B HE = A 2 15 min, 0.5 mL 3% BSABEE3IK;
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BSAPEIE3U; 124U - &EFLIN200 pL Click e N (B
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*P<0.05 compared with the control group; “P<0.05 compared with high glucose group.
Bl BB EXD-EEEFSHHGPCHMPIL-SFTNF-aRIARIF
Fig.1 Effects of rapamycin on the expression of IL-8 and TNF-o in HGPC cells induced by D-glucose
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*P<0.05 compared with the control group; “P<0.05 compared with high glucose group.
E2 T|REEND-HEHESSHHGPCARMIE HHIFNT
Fig.2 Effect of rapamycin on D-glucose-induced HGPC cell viability
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401

Cell proliferation rate /%

A: ZHEdUSEH K] B: 4S54, *P<0.05, 50 A MTEL; "P<0.05, 5B A LL; “P<0.05, 55 M8 KA L.
A: cell proliferation EdU image; B: cell proliferation rate; *P<0.05 compared with control group; “P<0.05 compared with high glucose group; “P<0.05

compared with rapamycin group.

E3 HIRE RN D-AE RS SAHGPCL LA
Fig.3 Effect of rapamycin on D-glucose-induced HGPC cells proliferation
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( A) Control

High glucose

Rapamycin

A: AHIER B B: UM AL 2R £P<0.05, SXTIALAA LL; *P<0.05, 5 mbl4i A bL; “P<0.05, S5 & IA&E s A M.
A: cell migration map; B: cell mobility; *P<0.05 compared with control group; “P<0.05 compared with high glucose group; “P<0.05 compared with

rapamycin group.

El4 FRBEEXD-AEHESFSHHCGPCHAMIHHIFMN
Fig.4 The effect of rapamycin on D-glucose-induced HGPC cell migration
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(P<0.05).
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(P<0.05); SapELAdtL, BiHE R 4R LY 294002

4H p-PI3K/PI3K I p-AKT/AK T # ik 7K F &35 P& A
(P<0.05); 5HMERAMIL, FHiH5 &R +LY294002
4 p-PI3K/PI3K N p-AKT/AK TR IE K T3k — 25 i 2%
FAAR, B A8 3 +SC794H p-PI3K/PI3K Al p-AKT/AKT
B KV 2 T =1 (P<0.05)
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Fig.5 The effect of rapamycin on EMT-related protein expression in D-glucose-induced HGPC cells detected by WB
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A: the expression levels of PI3K/AKT signaling pathway related proteins in cells were detected by WB; B: relative protein expression of PI3K/AKT

signaling pathway; *P<0.05 compared with control group; “P<0.05 compared with high glucose group; “P<0.05 compared with rapamycin group.
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Fig.6 The effect of rapamycin on PI3K/AKT signaling pathway expression in D-glucose-induced HGPC cells detected by WB
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