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GRE] By WE Janus BEREOSE/RE#ITHERMEBEFJAK/STAD F SRR REERR
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B {L-STAT1(p - STATDM p-STAT3 M EH; BHER-B A XN (RT - PCRYK M TGF - 81 mRNA
EE., GR-SESALS, BFARRNEAHKER LBB P TGF -81. 1 BERSBHEHEMP H<
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Expression of JAK/STAT pathway in proximal tubular opithelial cells in hyperglycemia induced nephropathy
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[ Abstract] Objective: To investigate the role of Janus kinase/signal transducers and activators of
transcription (JAK/STAT) pathway activation in hyperglycemia induced transdifferentiation in renal proximal
tubular epithelial cells. Methods: Cultured human kidney cells (HKC) were randomly divided into three
groups: low glucose group (LG, 5.5 mmol/L), high glucose group (HG, 30 mmol/L), and low glucase+
mannitol group (LG, 5.5 mmol/L +M, 24.5 mmol/L). Immunoprecipitation and Western blotting analysis
were used to determine the expression of tryosine phosphorylated JAK 2 (p - JAK2). The protein expression
of STAT1, STAT3, phospho - STAT1 (p - STAT1) and p - STAT3 and expression of a -~ smooth muscle
actin (¢ ~SMA), E-cadherin were assessed with Western blotting. The contents of transforming growth
factors, transforming growth factor 1 (TGF - 1), fibronectin and type 1 collagen in the supernatants of the
cultured HKC were determined by enzyme - linked immunoadsorbent assay (ELISA). TGF - 1 mRNA was
assayed by reverse transcription and polymerase chain reaction (RT - PCR). Results; Compared with LG
control group, the expression of JAK2, p - STAT1, p - STAT3 and TGF - 81 mRNA was significantly
increased in HG group at 6 hours, reaching its peak value at 48 hours, and it began to fall at 72 hours.
Meanwhile, the contents of TGF - 81 and collagen I in the supernatants and the expression of « - SMA were
increased (both P<C0.01), the expression of E -cadherin was decreased (P<(0. 01). The expression of JAK2,
p-STATI, p - STATS and TGF - 81 mRNA and the levels of TGF -1 were significantly increased (all P<C
0.01). Conclusion: Activation of JAK/STAT signaling pathway may be involved in the hyperglycemia induced
transdifferentiation of HKC and overproduction of TGF - B1 and extracellular matrix proteins in HKCs.
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FRRERRERELRLIHAREDS ., BRkBE
HIEREZH ERARES T ENMNE R R EN™E
BEESEORAEMEMEIERHITET EEIM
X, M7 DN R4 R BB S, & /Mg E
BEHRORERAZRARNE S HUBREEE
A2 Janus BBEMEHME/ SRS TREREH
B FUAK/STADESHSBEEN TS HAK
EFMEKETFHARANGESHSIR HESE
BRAMAHASIBP URETENIERY. FHEH
R EBAILEEKE 1 (Ang 1A EERBEH
MiN STAT1 M STAT3, fEH BRI RY,HH
TE B /NE b B 40 i 1] S5 % 4 A ik 72 b M D A0 el o
2 LA E A B 5 4008 o f S 0 B B R Y O 8 TR AR
JAK/STATE S # S RERBRERET §/
FELEARPHELIRESBAEEHRER.

1 HR5HFZE

1.1 ZifR#EsR. A B /NE b4k (HKO
HBRELERGKEEZHBEEY. RASEFS K
N 10% 08 4 Ifl 3 B Dulbecco # B Eagle 1% 37 &
(DMEM)-F12 #55W g5, R mMA 100 U 58
E.100mg HBER. HEHRRGBH 37 C.HBBELEN
528 CO, . HKC fERRFABEHE-Z _KNZR
(EDTA)HfLH: . MHME SOM R )G, A 37 CHY
D -Hanks W ¥E % 2 5, MARE S HCH 0. 25% K
BEE AT 8N 0.02% # EDTA RS (12 DY
E#, B 37 ‘CTF 3~5 min, H4bE B G i A 522 5
FRMR AR WAL AT RBMITHIR » 158 40 M Ji 29 B
R4 AW . 1 500 r/minE.0> 2 min, F L, #%
1: 4 HARMER . SERFTH K 7§ DMEM - F12 3
BET 12h.FHRELE REHERTERI
S 10% M1 ¥ &9 DMEM - F12 8538 45 3% , A 52
BHY,

1.2 FERM 4 miEMW B % E Hyclone A H);
T 7Y e [ 1Bk 4 % W% B 1 (ELISAD I & Bk 4
KHEF-BI(TGF - BDELISA KA &¥ M B X H
R&D 2] ;440 STAT1 1 STAT3 M EH&.
ByiBiR k- STAT1(p - STATD) S8 SR Hi ik ./
Rl p - STAT3 B REH & B8 38 1L % & 6 (ECL)
A &M B X E Santa Cruz 2 &) ; HBLFH AL
HEH(e-SMA)  #H E 455 E (E - cadherin) 8
REGGBMEPLAFA B ER-BEBE RN
(RT -PCR) 7| &y Promega /% &) 7 /i s BRIR it &
1LY B (HRPYARIE £ 5% FOURB AW B + 10
AFH#HOASE:BWM - ZH (PVDF) R X H

Milipore A& 7% 5 »

1.3 LHEAA-BETRMARITRIA:-HEH
(30 mmol/L) K4 (5.5 mmol/L) K+ HE]
A% 2 (5. 5 mmol/L ¥+ 24.5 mmol/L HEE), &
BITERIBE 6.12.24.48 F1 72 h B MR EHB R
MAPNBEH,- 70 CREFRE.

1.4 77 %

1.4.1 HKC #0ffi E3#% %+ TGF -Bl. I BERAY
W 5E - B 40 SR BV W 100wl SR XU ke
L» ABC -ELISA Ke#j H. & TGF -81. | B E, B
TR e R A A TR AE. BIFE
Labsystem 4> &] B Multiskan Ascent V1. 24 B E§H5
0 FE PR 492 nm LT RO B (ADE, ET L2 H 7
B S S TGF -8, | RN S &.
1.4.2 FEHESRKEE P (Western blotting) 1 Hil
Ml o - SMA.E - cadherin, STATI1, STATS,
p-STATL.p -STATS WEHS B EFHE
6.12.24. 48 M1 72 h WWE I, M AN BEE ]
{20 mmol/L. Tris » HCl, 2. 5 mmol/L EDTA,{&fH
SFEOA 107 HM, TR AECHR 0. 1% K+ i &
BB (SDS) i B4 Hh 1% /4 Triton X - 100, &
BA¥CH 1% LS BB, 10 mmol /L EREBRM,
50 mmol/L & 4k&,1 mmol/L IF4A B, 1 mmol/L
AFEEBFL,KBBE LLABFT4LCT
14 000 r/minB.0> 25 min, b 3% B B0 N AT R BB &
HE®. RAEZEDMEEE, EE/M-TT R0 RE

- K 595 nm L WE B H R, - 80 CRF. &

MEEMIL 50 pg MEH . AEHEH M 8% SDS-BHH
Bt BB 3k (PAGE) 1% 8 2RI AL # K PVDF
B9 VRBRKG THEE 2h ARESE I SY
BRI 8 F 37 CHH 2 h, AR 5% B8 5 8
BN AP o - SMA.E - cadherin AT EHLIK, /P

B3l p-STAT1.p -STAT3 sk Ryl

STAT1.STAT3 £ D&, Fr A HLiEk LA = 200
B, 4 CiE®. TTBS $fi# ECL BAE&+HH
ABMBBEBRAE  BMFEL, KM min/F,
EREFER,.BE . RAZAHMMGER HE
B UVP /&) LabWorks4. 5 84 Xt Western &4
fTEBSW . HEHRTHKREHHXT A HE L B-actin
HIMBEASRKMBABRHESRFH ABENME
XA 1),

1.4.3 ¥FEB RT-PCREWMF/NE EMaBESP
TGF - Bl mRNA #% . ESHAWEN AR P nA
Trizol 7 £ BUE /N & | 418 & mRNA, i %
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Ah-TT 456 56 BE I RNA i FIvR i . e 5
W R E (MLV) LT A 8 cDNA, LLE B cDNA
KR FE TagDNA R & B T i#t4T PCR 74,
TGF -B1 L Fi##51¥k .5~ AAG TTA AAA GCG
GAG CAG - 31 5~ AGT GAC ATG ATC TTG
ATC TT -3, ¥ F Bt A 296 bp; =B BRH B AR
A8 (GAPDH) L F #5194 .5~ TAT CGG ACG
CCT GGT TAC - 3'#1 5'- CTG TGC CGT TGA
ACT TGC -3, ¥ # iy Bty 140 bp. ST H
FEETHEY AR AR, TGF -B1 ¥ &8R-
BAEHE 94 C 3 min, F AJEFF,94 C 555,56 C
505,72 ‘C 90 5,30 MEHSE 72 C 8 min, ¥ PCR
FEITE IR B HUN 2% W3 e 58 B I AT LK
BTFRBERBIT RS (UVP A, £ER) #HTE
EEE, S XEE GAPDH fE A WS K IE, M
HHEHEM AEYS GAPDH M A [EMILENRER
MERPHEMEESTE.

1.5 Siitab3 . RMERHYE - HELE (L)
ER.RE,P<0.05 HEREHITEEXL.

2 & R

2.1 ELISA W4 ¥+ TGF-p1 f1 1 A
BEMSEGED AEHAHMR EE R+ TGF -1,
I R R S S e M E KR Em: 5
A KM+ EMEA TGF - 81, 1 BEIE R
SR B AR BB TGF - B1. 1 BB R 4
S B 41 B B 3 m (P #89<<0. 01D,

2.2 Western blotting R 408 & STATI1.STAT3,

p-STAT1 Mip-STATIWEHREXRX - B 15RE
N, BB RIS 6 h,p -STAT1 #lp -STAT3I &
HKFZEFRHEM, FEHENMEKEEHE;
p-STAT1.p -STAT3 £ 48 h Bt FX K 5,72 hit
FEFH T, MdEBEMIL STAT1.STAT3# & B
HEREERLEBEE . R24REBR, SEE4K
5, A 4 A0 MU % 48 h Bfp - STAT1.p - STAT3

EOEZPBE LR EPH<0.0); FHIEBRRIL
STAT1.STATIEHE R ERLEEH.

§ 90 ku
g 91/84 ku

92 Ku

1 Western blotting # 3 ¥ 5% 48 1 F Bt 18] /X STAT1.STAT3,
p-STAT1 # p ~-STAT3 B AKX
Figure 1 Expression of STATs in HKC of HG group
by Western blotting analysis at different stimulated time
%2 HFHMAKF M 48 h B STAT1.STAT3 1 p - STAT1,
P - STAT3 g B A RK LB (x£s)
Table 2 Comparison of expression of STATs in cultured

HKC cell at 48 hours in each group (x+s) AfH

a3 p-STATI STAT1 p-STAT3 STAT3
-1 £ 2565.64217.8* 4523.84369.5 2856.3+521.4% 3106.7+403.8
% 617.74 76.2 4 278.31223.9 946.7+141.2 3078.11254.3

4316.54410.3 1121.4£156.7 2986.5£364.7

BH+HEREA 690741131
I SR E R P<0.01

2.3 Western blotting #& ] E — cadherin,a - SMA

BEHRBE 2 BREHAM T E - cadherin FKFE

B ) R B B R« - SMA RZHEBE A .

E-cadherin

H 2 Western blotting # ¥ B B8 E - cadherin 1 a -SMA EH %X
Figure 2 Expression of E - cadherin and o - SMA in HKC of HG

group by Western blotting analysis at different stimulated time
2.4 ¥F8RT-PCR #i&E TGF - 81 mRNA %3k
(B 3):TGF - 1 mRNA 7EAK 0 4 40 A 4 B 2w
EiE . AR RAEIEF LB EE AE+-HERE

£1 BSATEAMEAXARLEERS TCF-P1 70 RFEBROTH G+
Table 1 Concents of TGF - 1 and collgen type I in cultured

HKC at different stimulated time in each group (x+s) ng/L
B4 #15 6 h 12 h 24 h 48 h 72 h

TGF -1 -1 ¢l 60. 86+ 7.34* 99.33422.21* 198.95+29,57*  301.37+£32.46*  458.32444.56"
fEya 30.91411.08 40.57+ 9.15 76.29% 9.47 81.87+11.97 101. 29+17. 47

¥+ HERral 28. 67+ 8.25 42.35+ 6.34 80.12+ 6.87 89.24+ 9.43 103.56+12. 34

TR R -3 £ 5.51+ 1.48* 7.52+ 1.38* 22.25+ 3.76* 42.08+ 5.43* 52.88+ 6.69*
i 2| 2.86%+ 1.12 3.51+ 0.93 5.97+ 1.20 8.67+ 1.35 12.16% 2.50

Es+HEa 2.98+ 1.23 4.06+ 1.07 6.34%+ 1.34 8.35+ 1.33 13.02+ 2.10

. SEEA . - P<0.01
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4P TGF - Bl mRNA RIAGMBAREIER
T EM . EHEA 6 h & TGF - Bl mRNA RiEZFF
RN, FEE BRI E A, K RIK B AHHE M, T 48 h
FiEfmE .72 h B EIVE (HA 0 585 TR,

24h 48 h

M 6 h 12 h

72 h

500 bp

300 bp TGF—Bl

200 bp
o A G APDH

100 bp

B 3 RT-PCR RZE®WA TGF - Bl mRNA &RiX
Figure 3 Expression of TGF - P1 mRNA in HKC of
HG group at different stimulated time by RT - PCR

3 4 i

FRAEREANE BT BT RN FES A
W& M5 5 5% T8 B G L B U1AE O, Hip JAK/
STAT REEERZZFEY  JAK/STAT 5 5%
FRREGPHREFHEFERFNEEREZ — X4
ME BN R N R IFEEBEEREEM. JAKs
KGR —FMEZARABEARES¥ECPTK, K
F B R 120~130 ku, A JAK1,JAK2,JAK3 #I
TYK2 4 @5, STATs &£ JAKs B/ EY . E
o4 M STAT F ik B 5t ¥ B 3 STATI,
STAT2.STAT3(a/B/Y).STAT4,STATS(A/BYH
STAT6,STATs XKL —FiE5 DNA 485 WEH
K, SBEARBRILG S ERRK, RERERAE
fERL REIEHMAME S ERFRZHEEERRE
k. EBERILK STATs EH R AEERFLE, W
HBE ML LR N L — BRI AT .

JAKs {5 Lt/ % STATs {5 5% T @ M 1E
LBIPLE 2 JAKs iR B EERE P LUREE
AAFAR STATs 4+ L H R AR, E MR
RS R K. STATs _RE S HZEKE
MAORKAESZHEE  BBIBN. G5 TR FX
BIFEHRSFH AR ERNRES. ARREAH. &
FEF Ang T SEBUBHAMER O ME N E4E JAK/
STAT 5 &%, JAK2 8§81k L & STAT1 #
STAT3 BB MM (F) 22 A BB B4k , [F] B {2 #F 1
MNEAMERETE ™, BKROFHRERER Ang [
I RZERERNEDHETHE THEERK 2 B
4 fHwfp-JAK2 #ip -STAT3 BB RE, ANTTH
EBIE, H RV IEN TR ER T RS

BB EW JAK/STAT 5 #3842 MBS W %
B JAK/STAT F5#REBERES SREMLAR
FEYRISARS RS EREALE®S.

WX JAK2 BT T Re S R AL 2 g
BrEAMRNEERBEFEY (ROSIF X, BHEEE®
) 384 B /N BR BB 4 B 72 4R ROS B B 3 &, [, B
NRRBARESERBE T 4L Ang 1 B E, T
Ang I BEEBTE JAK2, F H - F B A HREEMAY.
ARERFER, Z2EEAEE HKC # p -STAT1 f1
p-STAT3H B¥&, i JAK/STAT FE#F %
REGENE HKC #akh&T —EEH,. B
Hl 8§ HKC 2 STAT1 #1 STATS ¥ S ¥R,
TGF - 81, I B[R 430000 B 3 £, RIBH#E TGF - B1
mRNAZE X L,

B S K TGF -8l MMM RE RO
AR HKC H 4 ARG ERERRZ —.
AR P RERN, HHESIE HKC 1 TGF -1
mRNA R X F &K R A, d A L EBTGE -Bl1.
IREFEREASENEM. UEERER WH
JAK/STAT (5 5% SR EREHEA B TGF - 81
B Fak , Wi X HKC 20 46 7= A B, R G IR B
W HKC # 0L R BARIRET HEAMKE.
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