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/NVEEREHR] JAK2/STAT3 155 1% 2% iRt

RS SR e 4N EMT FIH T
R N T

WE BE FW/NEER(BBR) X B (HG ) P55 T 00 2
YA R 18]S % A (EMT ) R T 04 9 15 7R B 38 43 ALl
FiE BRI R A LU LA . E R A | b
2H /NBETH (30 .60 F190 wmol/L) 252540 , it =X 40 i A AG I
JE AN JH T L 5 Transwell 1K) 95 S2 5646 I 2 40 i 3T #% fig
71 ; Western blot £ 41 M4 725 1 Bim R 4HHI EMT AH G 8
M1 nephrin .o FH WIS 8 A («-SMA) | 3 JE & F (vimen-
tin) A 2R PG 2 (JAK2) /{5 556 5 7 ML S 306 7 3
(STAT3) 18 AR I 2 1 B ZRh /K 5 OB IL IR AR A T EMT
2 H nephrin, a-SMA il vimentin 7F & 41 B H %) 3 35 1%
B, R FRANEARZ R E BBR(30.60 F190 pmol/L)
REME IR/ SRR EE T I L A0 A T ; Transwell A% JR 525645
L BBR(30,60 190 wmol/L) BEAMHI AR N A9 220
Jii 5 # 3T #%; Western blot %5 % 5% B BBR (30,60 #1 90
pmol/L) AT LABE IR R WEIREE T R 40 i p-JAK2 \p-STAT3 |-
SMA vimentin Bim & FH #)315 , 7+ nephrin 25 F 1335 ;34
ST A LE R LB BBR(30.60 1 90 wmol/L) A [ A% A& 40
NEAYZH AR | a-SMA | vimentin 235, Tt = 2 40 4% A0 40
M E nephrin (335, £5i8  BBR A B i 30 4 JAK2/
STAT3 551 22 M R A 5 10 R 4R EMT A T,
KERIR  /INHERE PRI B 5 AN 5 bR TRl B Al PR T
hESHES R S587.24
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B 5 s 1) 3 B BRARRAIE 2 /N BRI IR 5L 4
JRLADBETTIG AE | AR AN I A | A2 20 A R /N
YL AN W KB, AN b R A R A Ak
(epithelial-mesenchymal transition , EMT ) & 1= 7€ b4
R s A2 A LA 0 v A AR A R AN R
EMT W T )5 260 B /N R u8 i B 2 45, B /R
DB ARRRATG, A R I PR DR B R R A
T T R S F 3 (signal transducer and acti-
vator of transcription 3, STAT3 ) J& & 2 IR 4 ¥ 2 ( ja-
nus kinase 2, JAK2) [ F {550, JAK2 A9 3#0% AT
13 STAT3 RYBRIR AL, BRI ILAY STAT3 252 M4
AR K TSR EMT s 72, /NBERK (berberine,
BBR) & —Fh 2B 2 LR Mk, HA R b 819 i
PO SR A AN FUE R4 S5V SRR i I A o
KB, BBR FIBETE DN 4% A 4 Ji ikl 4 o 24 1
B2 H BARLHITS AT M, PRI SCESE T BBR
XHEANME EMT FE T 89 22 i AR L S JAK2/
STAT3 fF SH B Y SC R , Ml R X DN #9 By iA $2
BT L

1 #BE5H®

1.1 EREHBEME /D MPCS 4 5 (BNCC
337685) ,BBR (BW 50137, 4l 98. 37% , & 50K
FRETED) W B bt AL g BN AR P BORBE ST BE . 2
g8 TR & (525 . AP101-100-kit, T BCRLAE 4
BRBANAT BR 2> 7)) 5 BL26 1K) (535 : PO126,
L3 7 KA A RPMI 1640 15 97 26 (525
SH30809. 01, L VT AR A= ¥y BL £ A7 FR 22 W ) ; Tran-
swell /NZE (575 :3422, Corning 3 ) ) ; RVTBE R 1L
fi% 2 1R ¥4 [ 2 ( phosphorylated janus kinase 2, p-
JAK2) Hi4A (485 :4406T) | LT STAT3 Hilhk (125
9139S) AL BRRR 1L 15 5 % 3 T F % S HOE 7 3
( phosphorylated signal transducer and activator of tran-
scription 3, p-STAT3) ik ( 5545-:9145S) | fbi 4 i
P81 9 55 [ F (bel-2 interacting mediator of cell
death, Bim ) HTA (7 5-:2933) g A 35 [# Cell Signa-
ling Technology /A Fl s RPT JAK2 PLik (58 5:17670-
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-AP) | BFLHIE 2 H (vimentin ) HLH (525 :60330-
1-Ig) 1 F I Proteintech 23 F] ; St 42 241 i 54 £ 5
M (nephrin) HUAA (585 : ab216341) | I -1
WLWLEh & 4 (alpha-smooth muscle actin, a-SMA ) Hip {4
(925 :ab7817) W4 [ B [H abcam A F], BOLIL R A&
BRI A 5 E 3 R A R s OLYMPUS CKX 31 78 {5
B A HARBRMRE A RAE FC DR 500
TR DR e gt =t A S5 ) DL 5 22 PR R AR
HLVK AR B LS —{XA% ) ; Image Quant Las 4000
mini B0 2% B ERUER 73BT AU B 3£ [E GEHealthcare
Life Sciences 23wl ; T30 Hr K- A LIRS KT
E T

1.2 FHik

1.2.1 #mpas KEIHREHMASH 10% i
5 1% MWH0.0.2% v-THZE M RPMI 1640 5¢ 4> 4%
FIFEE BT 37 C 5% CO, IR, 14
YRR R FRAY 90% e A7 B, T Ak B 0 b AT ) 4
1.2.2 AX@mpéenmpAs 6 fLihinA 2
ml 1 x 10°/ml 20 L B , 20 A0 B 5 BEAIL 70 R 5 4
RIVIE# 2H ( Control , #i 25 BEVEJE 11. 1 mmol/L) A2
2 (HG, 7 2 B JE 30 mmol/L) FIAS ] ¢ & BBR
YE252H (30 .60 .90 wmol/L) , ¥ 43 25 in s 1 3] 84
W2 IR RSN SR 24 h AN T EDTA [RBEREGIE1L
1 500 r/min,4 °C&.0> 10 min i, 55 1§ K, B8
JA 500 pl i fE 5 4519 Binding buffer, 121, KRS
Je PR SRS 2 A b, i A T3 b i A
MEHUA , IR E 5 min 5, EALS I WL 420
YA T AF B

1.2.3 XPRFEIn e E4s 786 fLAE K
SR =2 PATI B S, R AHAE R J5 K 40 8
AT 6 AR R A MU &= 6 FLARAY 80% A7 it
AL AR 5 B B AR A,
PBS 1V 2 IR, IR AN 45 2516 1. 2.2 31, 50,
24 h 7E R U5 TR EAAE  F image J 3AF5 P 01IR
AR, L A X E IR G2 WREA%F = (0 h
KPR - 24 h WP FL) /0 h WYR IR x 100 % .,
1.2.4 Transwell ;4% mpe 24 24 FLRPHIA
500 pl % 15% FBS () RPMI 1640 15353k SR 5 %
Transwell /NE A 24 FLAR ,J:%j][]/\ 200 pl 1 x
10*/ml 5 5% FBS ) RPMI 1640 ¥ 3% Jit (1) 40 iy &
W, AR TR) 1. 2.2 T, 1555 24 h J5 U Tran-
swell /N2, ¥ PBS ¥k 2 WK, v LL 4L, FH &
0. 05% %5 548 (1) PBS Y%, 20 min, PBS J&¥E 2 Ik, %

2 FERTR AN, (38 BB T A R Bl
VRIS ANEFAAELORAT , T3R5 LT 1) 20
1.2.5 Western blot #l48% & & &5 K45
WL T x 10° AN/FL3ER T 6 fLAR, 432 Ko 245 [+
1.2.2 30,37 C Y555 24 h J5,PBS i ¥k 2 IR R 4E
Yiif, 5L 100 wl RIPA 4f f 54 /% W ( RIPA :
PMSF : WEFREEHMAH =99 < 1 : 1) & 1 h )5 K
A E] T I IE T EP %, 12 000 r/min,4 CEL 10
min, W VS TR EP b InAGE & 5 x EH E
FEGWPVE T, B 10 min JFAEEIE A, 1T 10%
SDS-PAGE HiLyk, /3 5% & nephrin | a-SMA | vimen-
tin JAK2 .p-JAK2 STAT3 .p-STAT3 Bim & 4 %] Wi it
A, e Jm TR ORI AT A _EFEAT A, i 45
R image J FAFIEAT I 3T

1.2.6 #OEER £ %40 nephrin, a-SMA | vimenin
ok MR RN T S A 3 24 LR

o AL 4 25 TR 1. 2.2 11,37 CH5FF 24 h
J& TR PBS PERALANML, 2ot 4% Z R W 100 pl
[t % 30 min 0. 5% BSA 120 wl £ 1 h,—#7 80 ul
4 CHFF K FOEH(1 £ 100)120 wl 37 CHEHF
2 h . DAPI 100 pl %44% 10 min S5 08 )5 | #5 H il
o WOCIER A WA N WS AN I 64, SR I
HAE

1.3 it (A SPSS 20. 0 F o Hr ki,
BARLL x =5 3R BAR T PR BRI R O 25
Br,P<0.05 AESAGIFE XL,

2 HFR

2.1 BBR X RHRATHIZM 4R
BR(E 1) ,HG 415 Control ZHAHLL, A T-%
FFF(F =38.627,P <0.01) ;BBR 43 254H (30 .60 .90
pwmol/L) 5 HG ZHLAH L, 2 20 08 T~ 5% i B A1
2.2 BBR X ERMAEBEENRRM LR LImEs
HE/R (K 2A) ,HG 45 Control ZHAHLL, KBRS
RN (F =34.139,P <0.01) ; BBR 452540 (30,
60.90 wmol/L) 5 HG 21 AH L, Rl JR A A 3 34 i ¢
i, BBR 52540 (30 .60 .90 wmol/L) 4 HE &K & 41
JRLEY 5% I #% . Transwell 525645 3R R (&l 2B)
HG 215 Control ZHAH LY, iE R 2 F = 11 £ 4R U3 =
(F =51.417,P <0.01) ; BBR 25254 (30,60 .90
pmol/L) 5 HG 4AHLL , iEF 2] F % 1Y £ 4 Mk b
2.3 BBR Xt p-JAK2,p-STAT3 # Bim & Bk ix
%M  Western blot 25 R /5 (K 3),HG 5
Control 20 A b , /& 41 ffL 19 p-STAT3 | Bim fllp-JAK2



FHEAKXFFIR Acta Universitatis Medicinalis Anhui 2022 Aug;57(8) - 1191 -

E1 BBR X EHAT RN
5 Control 4 %" P <0.01;5 HG 4 b4 *P<0.05, **P<0.01

E 2 BBR X EHTBEEH IR
A RIESEES %200 ;B ; Transwell 3256 45 4204 (4, % 200 ;5 Control H " P <0.01;5 HG HH% . *P<0.05, **P<0.01
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El3 BBR X} p-JAK2 p-STAT3 #1 Bim & B &K ZHH
5 Control 41 %7 .*P <0.05, *P <0.01;5 HG 4 ILE: * P <
0.05, **P<0.01

(48 (kB (F = 10. 875 .30. 433 ,13. 709, P <
0.05) ;BBR 432540 (30 .60 .90 wmol/L) 5 HG ZHAH
He, AR EY p-STAT3  Bim il p-JAK2 AY4E 133K
REARR

2.4 BBR *f nephrin, a-SMA #0 vimentin 3 i& 7K
FEHRIFNM  Western blot Z5 R /8 (K 4A) , HCHE
Control ZHAH L, 2 41 [ nephrin A% 25 [ 3% 15 BFAIK
(F=9.382,P <0.05) ,vimentin Fl a-SMA i £
IAHEM(F =6.628 .3.683,P <0.05) ; BBR 44254
(30,60 .90 wmol/L) 5 HG 4AHLL , BEAL I N & 41 it
I nephrin 8 35, FEAK vimentin Al o-SMA {9
HEHRIK, BOLILREL R TR (K 4B) HG A Y
Control ZHAH FY, /& 4 MU AZ A0 40 i Bt I A9 nephrin A9
TOLMEREAR (F =9.722,P <0.01) , 40 57 I
vimentin 1 a-SMA 1 9 G 5 & 34 0 (F =12.931,
4.820,P <0.05), Hp nephrin I 2% 35 R I , vimentin
Fl a-SMA () & 35 38 fi1; BBR 44 25 41 (30, 60, 90
pmol/L) 5 HG 41AH L, BEAE I TN nephrin 5% Y5
J | B vimentin Al a-SMA #9268 B | Bl nephrin
[ Z2IBHE NN, vimentin F1 a-SMA [ ZRIKFRAT,

3 itig

JE YN —FP LR e ) b R A, 7 S A
INEREEIC AN 2 B /INER B AT o e 1) i 2 4 B 4
SAEREE R E S e B EET ) DN B, R4
AT 2 R AR AR Ak, B AR K, SRl
ELEA R ERES R E L JE DN 2
e O R TN R T o A S 1 o -2 (D 1 1)
EMT FIH T 18 A2 403 25 2 0 EZEHLE], EAT4E
SRR A OCEEVE T, R AR EMT S48 2
Y1 f 2 2 AR AR 1 I B SRR T AR A5 ) 7 5 400
HEM SRR . MR A EMT Ja, B B R AR A s
FEH W nephrin . E-cadenrin Fl ZO-1 25 KKK, A]
FoJ5 40 BB b 2R B U -SMA | vimentin 85 3 3k Tt
1o, SRR RE Sy B, n o 40 DA /N ER RO ASE I i
B/ NER g B A, B RO R
YR T R AR — AP R AR T R AR TS
FLORT-Re ) T B 3w Al /N ER g
Az 45, B /NER R Ak R BRAIG , 3217 H L — R 5]
WP . ASSEIR B 5T 25 5 W, (8 30 mmol/L %
AR R I S A0 24 h JS R 20 B EMT A
FT-B 4. 5 Control ZHAH L, HG 41 2 4 I8 1Y 1EF5
AEI3E N, A HE E nephrin 35K, a-SMA | vim-
entin Fll Bim Rk, WA W E BBR 42)5,
R M R TR AR, S A, R A
nephrin ZEIR BN , 0-SMA | vimentin A Bim ik FE
ik, XSugs UL BBR AT LA ZE it e W75 3 10 2 21
J EMT FA T, R3O R /e . BRI
BLHRIASBH A5 2 — 4R %

JAK2/STAT3 {5 5 i % 2 H 2 (5 5 5% 5l
B IR T2 AR, S5 Z R N & Rt
FE, JAK2 J& STAT3 By LU, W6 1b )5 1y JAK2 23
PTG STAT3, fiff STAT3 7E Y705 13 /5 b #% % R
B BERRAL Y STAT3 23 L —RAIRAYIE N 41
Jo T A M A2 i 0 R R 2 I R i A s
WF5E " S0 JAK2/STAT3 {5 53 8% 75 40 Ml /Y EMT
AT &5 BEEA/E AT, Qi . JAK2/STAT3 i % 7]
P S [ F Slug B9 LR, £ #F i 5088 40 B EMT
IE R 22 H R AL E A A ] JAK2/STAT3 {5 53 #% 1
WS R i e A B MG AN S T AR
S 1RGN JAK2/STAT3 {5 538 A A E 26 14 2
78 HG R A0S , p-JAK2 .p-STAT3 (3R %3k
B, AL A EMT M T-34:, BBR 4245,
p-JAK2 | p-STAT3 1Y 33K FEAR, /2 20 M i EMT F1 4
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4 BBR *f nephrin,a-SMA F1 vimentin 3% & B 5500
A:Western blot 325 x 630 ; B #OGIER AL ; 5 Control 4L HLEE.#P <0.05, #P <0.01;5 HG 4 L% . * P<0.05, ** P <0.01

TR B I , Fh O mT AR T i e
5 JAK2/STAT3 {553 s S 0L 40 EMT AT,
I BBR 7] figi i 98 15 JAK2/STAT3 {5 53 % K 2%
g X R G  R A

L LT HG HIBKRERS 0T JAK2/STAT3 {55
W7 AR EMT FI T 2, i BBR 7] L
I ] JAK2/STAT3 {7538 % oF 2% fift J2 41 I 1
EMT AT 2 19 A0 DG iR 3k, R3S 2
AR ER
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Berberine inhibits JAK2/STAT3 signaling pathway to alleviate

high glucose induced podocyte EMT and apoptosis
Wu Hao', Yang Lin', Tang Ligin'*, Wei Wei'
(' Institute of Clinical Pharmacology, Anhui Medical University, Key Laboratory of Anti-inflammatory
Immunodrugs of Ministry of Education, Hefei 230032; *Dept of Pharmacy, The First Affiliated
Hospital of University of Science and Technology of China, Hefei 230001 )

Abstract Objective To investigate the regulatory effects and partial mechanisms of berberine ( BBR) on podo-
cyte epithelial mesenchymal transformation ( EMT) and apoptosis induced by high glucose (HG). Methods
Podocytes at exponential growth stage were divided into normal group, high glucose group and berberine group (30,
60 and 90 pmol/L). The rate of podocyte apoptosis was detected by flow cytometry. Transwell and scratch assay
were used to detect podocyte migration. Western blot was used to detect the expression of apoptosis protein Bim,
podocyte EMT-associated proteins nephrin, a-smooth muscle actin ( a-SMA ), vimentin and tyrosine kinase 2
(JAK2)/signal transductor and transcriptional activator 3 (STAT3) pathway-related proteins. Laser confocal meth-
od was used to detect the expression of EMT-related proteins nephrin, a-SMA and vimentin in podocytes. Results

Flow cytometry results showed that BBR (30, 60 and 90 pwmol/L) could reduce the rate of podocyte apoptosis in
high glucose environment. Transwell and scratch test results showed that BBR (30, 60 and 90 pmol/L) could in-
hibit abnormal podocytes migration in high glucose environment. Western blot results showed that BBR (30, 60
and 90 pmol/L) could decrease the protein expression of p-JAK2, p-STAT3, a-SMA, vimentin and Bim, and in-
crease the protein expression of nephrin in podocytes under high glucose condition. Laser confocal results showed
that the BBR (30, 60, and 90 pmol/L) could decrease the expression of a-SMA and vimentin in podocyte cyto-
plasm, increase the expression of nephrin in podocyte nucleus and cytoplasm. Conclusion BBR may alleviate the
EMT and apoptosis of podocytes induced by high glucose through JAK2/STAT3 signaling pathway.

Key words berberine; diabetic nephropathy; podocyte; epithelial mesenchymal transformation; apoptosis



