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UHE] BN WESEMITHRIMERGE MRABARESEA Janus REMKME 20AKD . FS
HRMERELEF 1STATD STAT3 REMEMW, Hik BMEFRKXRE/NREBAHK, 255 FR5E
FERMITTR. RARZNEME A K %% L% (Western blotting) B ) JAK2 5% B {k % 35 ; Western
blotting BB {5 S E A JAK2,.STATL.p-STAT1.STAT3 # p-STATI HEK ;LB EHRX-BAMERM
(RT-PCR) % il % 1k 4 K B F-B1 (TGF-B1)mRNA #93% i ; B B¢ % 5 W Fif 2 (ELISA) i & 4 s b % M
TGF-fl MFHEEEAFNN TR, 48 SHEEALE. SHA S/ AR ABEAM p-JAK2(8021124 |
204 +31) .p-STAT1(2 856. 6£337. 8 H 617. 7 76. 2)H1 p-STAT3(3 049. 84421 3 [ 946. 7+ 141. 2) KA
BB M, EE K P TCGF-PLC(2. 87 0. 34) pg/L H (1.2040.11) pg/LIFI FNC(6. 34 £+ 0. 61)mg/L L
(3.2440. 26)mg/LIK & B %, TGF-B1 mRNA F ik tn (P #<0. 01D . SH 4 L B+ SARMBT
4 p-JAK2(412467) ,p-STAT1(1 178. 44137. 1) p-STAT3(1 572. 61 181. 2) KA W B T ¥ . TGF-B1
(1. 9440. 27) pg/LIF FN((4. 2740. 33)mg/L) & BB 2, R B TGF-Bl mRNA Rk B i (P #<C0.05).
gt BEENES/RABAK JAK/STAT FE22, BERMITHH S/ PEREBHER TGF-81 A FN &
SWTERSRELEW JAK/STAT EEEHRHMIETELRL.,
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[Abstract] Objective To investigate the effects of fluvastatin on activation of Janus kinase 2 (JAK2)
and signal transducers and activators of transcription 1, 3 (STATL, 3) in glomerular mesangial cells
(GMCs) under high concentration of glucose. Metheds Rat GMCs were cultured in vitro,and they were
treated with glucose and fluvastatin respectively. Tyrosine phosphorylation of JAK2 (p-JAK2) expression
was detected by immunoprecipitation and Western blotting analysis. The protein expressions of JAK2,
STAT1, p-STAT1, STAT3 and p-STAT3 were assessed by Western blotting. The protein synthesis of
transforming growth factor-81 (TGF-B1) and fibronectin (FN) in the supernatants of the GMCs were
determined by enzyme-linked immunoadsorbent assay (ELISA). TGF-81 mRNA was assessed by reverse
transcription and polymerase chain reaction (RT-PCR). Results Compared with low glucose control group,
the expressions of p-JAK2 (802 4 124 vs. 204 £ 31), p-STAT1 (2 856.6 & 337.8 vs. 617.7 +76.2),
p-STAT3 (3 049. 84+421. 3 vs. 946. 74141. 2) and TGF-Bl mRNA were significantly up-regulated in GMCs
under high glucose medium, and the concentration of TGF-B1 in the supernatants ((2. 87+0.34) pg/L vs.
(1.2040.11) pg/L) and FN ((6.3440.61) mg/L vs. (3.24+£0.26) mg/L, both P<<0.01J were higher in
the supernatants. The expression levels of p-JAK2 (412+67), p-STAT1 (1 178.4+137.1), p-STAT3
(1572.6+ 181.2) and TGF-81 mRNA were significantly lower in fluvastatin group than those in high
glucose group. The concentration of TGF-B1 ((1.94+0.27) pg/L) and FN ((4.27£0.33)mg/L]) in the
supernatants in fluvastatin group were lower than those in high glucose control group (all P <{0.05).
Conclusion Fluvastatin can inhibit overproduction of TGF-B1 and FN in GMCs under high concentration of
glucose, the underlying mechanism may partly be attributable to its influence on phosphorylation of
JAK/STAT.

[Key words] diabetic nephropathy; fluvastatiny mesangial cell; extracellular matrix; Janus
kinase/signal transducers and activators of transcription
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Janus BEMEM/FEESFAMEREALET
(JAK/STAD A RMESEARREARARGSER
HEMEEEY  BAYHRN SR EYERND.
AIRESHEMOLEZRKE I (Ang 1) EREHTEES
BRENEPRRELR JAK/STAT 558 2%,
EFRERKR, B/NRAK S JAK/STAT 55 &
BUBMIE, I E Ang 11 R Z KSR HEE
M JAK2 71 STAT3 HBERILS . B EH, B
ER_BBBHE A (HMG-CoA)F JE K i 41 7 B
FHHR RN AR TER, X 84 B ¥ R K
HFERERY ., SURMITEEMH Ang 1 55 8 ME
TR JAK/STAT G B BRHES . RHFR
PRRBEREMITHEERGTERRES R
JAK2,STAT1 1 STAT3 M8, U R 3L K
A F-B1 (TGF-B1)mRNA %3k i TGF-Bl. F 4 %
BEAFN) WM LW, F TR RRIT RS hiEm
BRI MG R E MR RE4 M JAK/STAT {5
BB HE.

1 HRS55E

1.1 AH L FRMAIT QLR BEREERARD 4§
Bt JAK 2 4 5 AG490(3 H Calbiochem 2 7)) ;
MBI BEM L STAT1(p-STAT1,A-2) MR Hi ik
CEH) /NRIL p-STAT3(B-7) B $i . i JAK2,
STAT1.STATS £ E@EHK(ZH) /PRI p-Try
(PYI) B G AR ¥ KB (ECLY AN (X H
Santa Cruz A @)); N B i L E§ (3£ E Sigma A F));
THRBAMELN (RT-PCRIRXAE (EH
Promega 24 &) s AR i €6 ¥ 88 (HRP) 47 id i £
H/PRRR GGEO %D,

1.2 REARGSIBEFRNAEER. AEAR
160 gZe 45 Y Mt Wistar KR (MWL E TR Y
FORED RIS F AL R EF, 2R ENG
P, 200 HUU LB AR IMAFRES BN
0. 1% M NV BB F R IHAL/E B OB /B mA
RPMI 16403 3%, F CO, B h B3, E N8B,
B o~3 R RBEARKERFRE . 28 EHRE
MM, AR, RB 4~10 RAMBFLBFE.
¥ R BRI R 5 4 8 (5. 5 mmol /L & B
#H ;7% % (30. 0 mmol /L % &8 4 KM + H B’
(24. 5 mmol /L) ; B ¥ + AG490 (10 pmol/L) 4 ;
BB+ EARMIT (1 pmol /L4, F I3 48 h WsE M
fit, 4 B4R BB S .RNA R4 - EH.

1.3 ZE B FA %% % (Western blotting ) 1) #
JAK2, STAT1, STATS, p-STAT1, p-STAT3 %

% 40 ATV B AR 28 v K (PBS, & 1 mmol/L [E
WG %. IR mE, KB B L, A Lowry
EHELEREORE. RARNBEEAES pg, 2
+ o BB B N-3R 4B BE RK B B B 3k (SDS-
PAGE)GHEBEZRW K 24 (PVDF) B, i ig
P¥y B, N4 JAK2,STAT1 i STATS 41
(1: 2008 8), /DRI p-STAT1 1 p-STAT3
(1 : 200 BB, & . BEIEJ5 1 HRP $Rric M E41/D
R RPiik (15 000 RB), B & . %5 im ECL
®H.% PVDF IREH . B® . ¥ . AXEUVP &
#) LabWorks 4.5 437 & 4t 8 {4 X} Western &4 it
TEENT ME R RFHREE (DM,

1.4 HE VLM Western blotting & p-JAK2:
BMABEMEHFEES 400 pg, UHHREHEA A
ISR A, A 2 pg RH JAK2 BHILE
CHFE BRAAEREEA A BEHERERE-H
BEESY; 2T ARG E T SDS-PAGE; #
BABMERGL%EBE PYDF B; &5 ARHK
p-JAK2EH . HRP BB ML EH /PR KM,
ECL #% 8K, 3 &AW 1TE B, A& A .

1.5 %8 RT-PCR 8l TGF-81 mRNA #iX:
— %3 5 RNA # R M (TRIzoD R EUK R 5 /MR
K RNA, A% 5077 B4 o o6 BE {0 < 4 8 #0
B, AEERRELFREM-MLV) S FEE
T4 R cDNA, LLi& B cDNA J}# 4R 7 TagDNA
B SBT3 PCR §3% ., TGF-81 L Fi#519
%:5-CCA TGA CAT GAA CCG ACC CT-3'#
5'-CCG GGT TGT GTT GGT TGT AG-3', ¥ #=
MADMH26bp; NEH=ZBRHMBHEMH
(GAPDH) E F 51 #%:5'-TAT CGG ACG CCT
GGT TAC-3'f1 5-CTG TGC CGT TGA ACT
TGC-3', ¥ =W K/ KR 140 bp, FTAGIHHH £
WHETHEYAT SR, TGF-B1 ¥ &GK Bt
94 'C 5 min, FAFEIF,94 C 505,58 C 605,72 C
60 s, 30 MEFRE 72 C 8 min, ¥ PCR =4 ABiBE
W R Ik, R REAH UEXER
GAPDH AW £ B#&IE, I B #E 5 GAPDH iy
ABHERREMEEEMERELASE.

1.6 TGF-B1 f1 FN £l . 48 # I # % o TGF-B1
0 FN 894 8 R A8 H¢ G5 TR fE 2 (ELISA) R &
B, R RAR S REBHT.

1.7 Giit2e4bs8. KB SPSS 11. 0 S B4 H T4
A, SRBEEU SR L REE GO FER AR
HERAFTEMT,P<0.05 AERFHITERNL.
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2.1 JAK2.STAT1.STAT3,p-STAT1,p-STAT3
KRB 1LE D 5KEH L, B4 p-STATL,
p-STAT3 5B B 58 (P #<0.01), AG490 F1
AR IT Y B B E W MW & 4T p-STAT1 M
p-STAT3 8K F (P ¥<0.05), JEBEBILIAK?,
STAT1.STAT3 AZANBREERERITHEEX.

1 2 3 4 5 .

STAT1

D-STAT! /e T 1
. R, 3 -

p-STAT3 i g mw

1~5 R R REE ATHE -+ H BERZL M+ AG490 4.,
L1 i1 R ALK
M1 Western blotting 88 % 41 K BB /MR R4 JAK2,
STATL1,p-STAT1.STAT3 Hl p-STAT3 f &%

2.2 pJAKZ 9FB(ELE ) . SRS B
W4l p-JAK2 REAW BB (P<0.0D), B+
AG490 A M E ¥ + MARM T4 p-JAK2 F ik N HA
BEMP H<0.05), MEHAMERE+HREH
P-JAKZK P ER L IHEE X,

1 2 3 4 5

1~5 R A EREAL MM+ H R W] B+ AG490 41,
1 £ W1 B L A RE

M2 ABEULIEA Western blotting K8 & 41K BUE /MR
FHGIM p-JAKZ i &35

p-JAK2 4 £

2.3 TGF-81 mRNA %k (H 3, 4) %484 FK
¥+ H®EE4 TGF-f1 mRNA WAL B EE. BE
4 TGF-Bl mRNA XA BRBBEAH BB (P

0.01), AG490 5 AR AT 45 BE B 52 ¢ 4K 5 4 3 5
R TGF-B1 mRNA %k (P #<0.05).

GAPDH

M :DNA Marker;1~5 4R 9 (L SE 4 I8 + 1T SR B4 |
OB +AG490 41w B4 B BE + MARMIT4A
M3 kg RT-PCR &4 4 K BB /bR
R4 TGF-B1 mRNA ##i5

TGF-81 mRNA
o o o -
}- b« o o

=)
Iu

omﬂ

354 [.1.2: E l
#nsm AG49021

. SRR L, P<0. 01 s*—iﬁﬁﬁ W, P<0. 05
M4 BHAKXBARBAME TGF-B1 mRNA Fik# HE

2.4 TGF-BlFEN 5B (E2) . 5MBHLEK. B
WA EWHW R TGF-1 fIFN 3 B8 B3 in
(P #<C0. 01); B+ AG490 (A B HE + MEMIT
#1 TGF-B1 M FN & BEEHEARK P $5<0.05),

®2 FAKRE/PRRBLMESR EEES
TGF-B1 # FN & BB (c+s)

H A TGF-81(pg/L) FN(mg/L)
B4 6 1.20+0. 11 3.24+0.26
8%+ 1 e 6 1.2840. 21 3.5440.29
B+ AGA90 4 6 1.7240. 29° 4.0140.51°
f-1.£: 6 2.8740. 34* 6.34+0.61°
Fok+ RARMITA 6 1.9440.27° 4.27+0.33

. SIEME4 R, P<<0.01; 5E M4 L8, P<C0. 05

F1 SAKAREMRABMAM JAK2,p-JAK2.STAT1,p-STAT1.STAT3 # p-STAT3 IR EZHLRG+Ls) A

e AN JAK2 p-JAK2 STATI1 p-STATI STAT3 p-STAT3
fEnkd 6 41684841 204+ 31 4 278.3+224.0 617.7+ 76.2  1239.4+124.6 946. 7+ 141. 2
0+ Hmma 6 39574753 234+ 39 4 316.5+410.3 690.7+113.1  2986.7+367.4  1121.2+167.9
B +AGL90 41 6 41374562 220+ 34> 4069.0+362.7 1239.4+124.6° 2893.74342.8  1191.6+231.5°
FasE 4l 6 4251+£812  802+124* 4523.8+369.5 2 856.6+337.8 3 206.7+403.8 3 049.8+421, 3"
-+ E AR ITA 6 4018+627 412+ 67 4379.0+329.8 1178.44+137.1% 3143.9+£312.6  1572.6+18L.2°

o LR 8, P<<0. 01; 5 B B 4 He 8 ,PP<C0. 05



hEEERSNES 20084 7 A% 20 %% 7 Chin Crit Care Med, July 2008, Vol. 20,No. 7

* 425

3 3 #

ERFERARBILES  EHERESE
FftEFEMREAGSHSBRRETL. HHE
R, 5 0 SRR 2 O A A L A K 4 M
R 40 M 0 3 R (ECMD it BT S B R B i %
MEHEEEYE MEERETRBEARIREYE
EHTHEERFEERARER P RETEER.
JAK/STAT 155 M85 7T 88 2 & 8 v LB /R 48
HEPLEZ— ", JAK BB R —FOS N H s 7
HF M STAT BH. HILH STAT BEARE
BERFEERRRE R E BB EARENA
MEYEESAEMER R EEENNEHERE
BY. WESREMELES AR, £K.9H
B BTSSR EDEREY . AMRERE
R-BREEHEEEREE M RAEAR JAK?2,
STAT1 # STAT3, B AG490 fE B F M 41 JAK2,
STAT1 # STAT3 BE®R b, &5 3CEk (TR B 5E
ZR—H., XEH—L B JAK/STAT 58
TREMRFRIRAFIBRPREETEER.

B MBS 5 49 TGF-B1 #l ECM B A S 2%
REBREEFRIEZ—. AHREY, SR
B MR R M4k TGF-81 M FN BERM L,
TGF-BlL mRNA #AH 8 Ei#. AG490 fBBH B M #l
TGF-B1 mRNA ikl & TGF-B1 # FN 2 i .
®AMEE JAK/STAT 5 REMEIBHESNRE
# L TGF-B1 #1 FN B8 B,

HMG@A&%EM%M%%@%% fhiT 2%
Yy ad o i B I ORGS0 bR T L R R
AL EEEREAIE RS2 KT, PRy, MmiT
LKAYMEAYW B HAERBIER, BB A X BB s K
o & AR O o AT R R R A B O {E
B, XFE A REBHBERERMDGOIERIEE
RYP, ew R R B e, R AT BB
UM EDREE SRR AT RERE S
FEFERERABLEARY., Xt IgA BREE, RK
TR ERRREARNAGY MITERLY
RERY e 5 3 1705 5 IR 45 8 26 B AR A P 47 4 4L I 1T
MARNGESRE E W EgmmsE.
HiM o F R UREH ZEF-«B (NF-«B)HI ¥ 5
EH-1(AP-1D)% NF 3% . B0 B84, wEAR
K TRERERMBE., ABREREW, BRMBIT
BB F B ARG T B/ R AR B A MIAK/STATHE
SRBHEU K TGF-B1 M FN 94, R & TR
TGF-f1 mRNA%IE. #75,HMG-CoA iF R Ml

7 AR A VT A4 B REAR 0 1 R VT BB BB 4 B A A
JAK/STAT{E S @ MG LBAY.
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