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3 o] FA S} A Y-S G Aok B, nEE
o] 5} *ﬂi«l vl e} A9 71 o] byt xeE 3, o]ed 4 S transforming
growth factor- 8 (TGF-8)7} wi/fdtctz v = gch gt A28 A& Az ukgoz
w i‘rz's]—L o] Fed3l= Al EY A3 2A 2] mitogen activated protein kinase (MAPK)7} 31 ¥
toll 2% v AX] 8 A E(mesangial cell)oll A A3ttty B u= 5 gf o}, ulokst
]/‘]’XIT AEA nxEFed 2250 S o oJd MAPK7} A48} 1, TGF- 4 9] 24
T ABAHLE 23 ) =Aof s gl upr) Yok ole] E xals TE TS 221
| Ak2]5- Al Eell 4] MAPKS] &41-S ol B w1z} 37}A] Z5-2] phospho-MAPK 34| 2 o] &
3t Western blot £-4] & A]s)sle] MAPK 84 &2 zAlebglo)h =8 MAPK<} TGE- g ¢
o] ARA S Yol A TEEFFT A 3 TGE-F A S A sto] oAz & A xY
MAPK 9] 348 241519 1, MEK < 2 41| ¢l PD98059S 2] 5t¢] TGF- 4 mRNA<Q] £ & o
Wal7h Qe dobrgha o) AE Fobof et pe ARE Qe
I 2EEFo =F% wAA|$ Al E&= TGF-F mRNAQ #&o] A 7be] 733t ula}
A2k F7heke 30% o] Fofl= dj&Tel vldle] rigle Aol E 1“4
2. p42/44 MAP kianse (ERK)2] <4lAl3}(phosphorylation)t= ¥ X el x5 308 F4E
HA3 F7HE BA T, o) F 3A7HA] A &=} 647 el AAaEE A ¥E 2y 6
A|RF SAPK/INK$} p38 MAPKE 9] <l4tsl Frhe = A gkt
3. XX =55 vhokil wl A o AbA] - A Eol| 4] MEK & Al A} ql PD98059E =] &) 3t
7d-f-oll &= TGF- 8 mRNA®] W2 15§ o]+ 9jvlgle $718 Bl2n, PDI80S9E 2]
&2 2 7349 W aste] TGF-B mRNA®] 1yl zh7he] Az 2 ofn|gle Ao] 2
Rolx| ekgtr}.
4. 3 TGF-B A £A)s}oll 4= ERK] al4tslr} d#)s] ztas gl
olAbe] A FE nELF xFH Wi Az $ A L4 SAPK/INKS} p38 MAPK 2
J&i@H S7h= A=A ¢oka, ERK| ql4tsr) $71E %) o]2]dk ERK| #Ado]
GF- § mRNA®| Z7}ef| ko dta] & % A o2 Azhs] s, TGF- § 7} ERKS| A dl] 7]
3}% Rez AlgH
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HAQ W3t BolFgh! B3] o) g E7}°1(Cyt0k1ne)°1 transformlng growth fac-
A Azl o] Al BAE we AFs) o] Folyg Y
:&J‘iﬂéd ‘ﬁ‘*ﬂg]“% %%l}- T%};_Bg o] 3}% 5‘:_}.]].2] /RJ;(OLOHH TGF—BS’»}- “ﬂigl 7];2)9/] mRNA
S ]

o whglo] Z7bsElo} ¢l &S mwely 9l3,*® Ay mddMq X TGF-§ mRNA®] 133}
G =7} Z7hEe] 9l-&& Rusts ook PP TGF- 8+ 343 3712 ubfel 95 7149
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= LEed]
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277 Solt) & TGF- 8 Ay proteoglycan decorinel] &8+ TGF-4 A9 F3t+= dva}
T3 A AFEA B S RS el (V) collagen3?} fibronectin mRNAS- 7F A4 Al A 7| A
o] A#-g oA gt TGE- A= 84 serine/threonine kinase® 4% 23 4-84(T AR-I)
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TGF- 3 ¢] #ralol| #ejste Axu A3 AA e} TGE-B o 235 &A435te= Azl 4
A A el FAsA dedA A &

Mitogen-activated protein kinase (MAPK)<= A E£9] A& A XY ¥H-g-o2 HI} =
Sakgste A S A EZU WES I 2TH F8F FAAR 7R 37149 76’
27} o+l x] 9t} Extra-cellular signal-regulated kinases (ERKs), p38-MAPK, stress activated
protein kinases (SAPKs)# &3l c-Jun N-terminal kinases (JNKs) So]t}** ERKs= Ras®]
vl EA Alg wighe] % Ao FAIMA Q40|31 p38-MAPKsE interleukin-1,
tumor necrosis factor- ¢ &} 2> HFA Kol 7}l 3} ‘Le‘é A 2L AL ~EH
29 A% A B 2d Foishe Aoz A3 9lom, ™™ INKg/SAPKs= d54 #po]
E71Q), B H 2E7ne} ol ERALE FEhE A o3 AFY wge] AAA
Age gt

Wi} el ST AT D) AT AT TR 400 95 AFE do A
dals AlE A AL T8 B0 AF AR <xbe}l - ApFel| o3t ofr]F]
= AE AY Y BIE 2 e 7)Aol olefdt ql4aksl HA e 23t 2 H = pro-
tein kinase®] 7| A 2 A} E4, AL QA2 AE 24 o, A2 AR F7] 24 ol
71€}2] protein kinase 5-©] Eﬂih:} 2| F7hA] 42u-8 protein kinase cascade”} ¥FE A 1 )
=4, o2]3 d219] protein kinaseE-> THAF Q] Qlatst A F3le] A e] ) o]
&l protein kinase cascadeS- % 3}1}3l ‘MAPK cascade’= t}oFgl a}Fhof| 9]3}e] Al se] o,
ofg] 712 A% A AAL HRE £38l= 2EF AFAR 4= Sk MAPK cascade
o] A 5E ofr|dl: AE E LA 23 receptor protein tyrosine kinase (RPTK), non-
receptor protein tyrosine kinase, #}o] £ 7}3]l 4=8-3 12| 7 heterotrimeric G protein-coupled <

&4 S| 9l=dl, o] F RPTKe| &gk A =27} 7}ak 3 9)8bA obed A sleh 24+ ligand S
01 RTPKell ZAgA] 442 tyrosine7|= A7} A4bsbsEvd, 247} QQAbstsl 5-8-4 ¢
phospho-tyrosine”] 3= growth factor receptor binding protein 2 (Grb2)e} 3> adaptor e 2]
Src homology 2 (SH2) domainol] Z§+s}A| %t} o]2}38} adaptor= Ras GDP/GTP exchange
factore] SOSE M| xmto @ A3 7= 7|58 7MA Y, AlEH e 2 &A% SOS+ Rasé| &
2435 AFef 9l Ras-GDPE 43} Abefql Ras-GTPE ®lE 7]52 3t} Ras-GTP+= Raf
family©] serine/threonine protein kinaseS-2] N-terminusol] Z 3§ 3}¢], Raf5 A Z2 o2 o]F
AA A7 el A glvh &35 Rafi= A A o 4] MAPK/ERK-activating ki-
nase (MEK)E Q14F3}A1 A &4 344710, 84315l MEKE #3402 MAPKES #4314

714 gcp*

ERKE= 243" 5 AlZ ol chefstA EAste] o8] 7HA] Az 24 Ao B3}
9|, 32, ERKE 2+E Alg A A9 kinase®} phosphatased A 3HA 7] A=
oledz ¢lr}. FAsl®l ERK: M ZA o4 serine/threonine kinase®] <<l ribosomal S6
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kinase (RSK)S <14b3}A] 7], o] 2 Qlsle] &AslEl RSK+ & dlofjA] AAlelals &4 3}
AlA FAA 288 -6 7]odste 7Zle2 Bau¥ 3 gltd. =3 ERKE glycogen syn-
thetase % heat shock proteing ¢14F3}A]7]+= MAPK-activated protein kinase (MAPKAP)
kinase-25 <14t} A] 7] 0], glycogen synthetase phosphataseq! protein phosphatase I (PP-1)2] 7]
Aol g A EE S/ E4 2, ERKe Al Zx9elA d35u-52] $238 )4
9l arachidonic acid & Aol Fodtc} & ZbE 2pFo 3t Al ZX vkg0 24 A5 = eico-
sanoid A g+A 3] of] Fedd}+= cytoplasmic phospholipase A2 (cPLA2)Z ERK7} Ql4Fs}A] A
S ok A s, 84315 ERKe Al Z F4 2| aHA o #edste] AlZ 2 F7]9
Halol]l 7]ojrict. AA s A A ZellA] ERK o] AHubo] A E FAHo| ZH3tald,
A EZ Fd 24 9] interphaseo| 4] metaphase® #13FA] Tau, microtubule-associated protein-2
(MAP-2) 58 £33t microtubule-associated proteins-2- ERK7} QlAF3}sle] A2 A9 x|
HA el 7]ofghet. vpA et 2, ERKS] 7} a3 2802 AzAeA 4355 ERKE
3 Wz o] Fste] A EA 3 Abolel M Al Do 1A e] dEg it &, A5
ERK7} & o] $Jx|3pix A2 24 Aol S oJef 7kA] AARIAE A4 A
4% ARk HH S oy A7l o]k A ARIALZ = Elkl, ATE2, c-Myc, NF- « B, IL-6,

c-Jun, c-Fos, Stat So] T =}
F o] Aol ot yEErfol A wiokH v Abx]-8 A ¥E(mesangial cell)ol| 4] MAPK7}
FAstE o] duA Ao HAle 71 4 gltky ¥ ekl 1,° TGF-8 vl 7} *]Eﬂ
A=

whol] INK/SAPK 7 27} A "chy 2 138}9] 20 % TGF-8 w7 Al Ao Hedste
©% oredzl TGF- f-activated kinase (TAKI)o] ,]a}oﬂ p38-MAPK S} INK7} 4] E}EJE}L
Bastleh” mEEgell A ikt vk Az} gado] St Fo| Ao
SAPK/INK+= 4] 3}%] 2] ¢kt 0} ERKS} p38 MAP kinase 59 &84S thr]7bel| Z27}3-&
Rustglon durl MR 79 AT A o)A chekat 7)Aol 28te] ERK7} #4139t}
7 B asdeh? deluh dA7kA] nEEGel o3 TGF-4 9] s} MAPK #43}e] o
FAol dalAe st FA A 2ok

olell & dTAke WAl FE ARFA wAbAE A EE wiekste] nE TG 2 F
A7l F TGF-§ mRNAS|] o] F7hg& #<l3lsl Western blot #41-& o]§3te] %
Mﬂr ow:z}ﬂ MAPK l E‘r*’—‘i* < 33 6}04 MAPK&! 448 i*ﬂ"%, ol <

o™ 03%@—% A=A 5 "QOL‘LIJ} 6}“5}

I W2 & gy
1 UM ARPR| HAXIE MES 22| U HHe
200~250 gm®| Sprague-Dawley ®§4]E 50 mg/kg®] penthothal (Sigma Chemical Co., St.

— 4 -



Louis, MO, USA)Z v} 3 ¥ whrslo] 3| 4A7 3 A4S AEste] Haper S0%) w1t
gy o 2 ALEA S Hglsle] w|AA] e A2 w)ofslgdel theo] v E 912 L laminar
flow hood 8lel| A F Aef e AAsgdvt. AER A4S HEdR 458 e} yteg
gk & 7F¢l 2 5A gk 22]ske] 100 Umle] penicillin (Sigma Chemical Co., St. Louis,
MO, USA)3} 100 pg/ml®] streptomycin (Sigma Chemical Co., St. Louis, MO, USA)¢] 4%
olAb ob& 8-ol(phosphate buffered saline: PBS)ell %71 3 #o] 200, 150 & 75 pzm3l
stainless sieve (Sigma Chemical Co., St. Louis, MO, USA)E 32 E33A17] t}&, 75 um
agel A ARFAE PBSOl AF-frA o o] F- A 1,500 rpmof| A S Al
sho] AF=lS W2l Yo FA 6| 20% fetal bovine serum (FBS: Gibco BRL, Grand island,
NY, USA), penicillin (100 U/ml), streptomycin (100 zg/ml), 44 mM NaHCOs;, 14 mM N-2-
hydroxy-ethylpiperazine-N’-2-ethane sulfonic acid (HEPES)7} 3% Dulbecco’s Modified
Eagle’s Medium (DMEM; Gibco BRL, Grand Island, NY, USA)-S- ¥ 3. 5% CO,%} 95% -E7]
7} 5% = 37°C Al Ewjekr](Forma Scientific Co., Marietta, OH, USA)ol| A wljek3}ic). oF
277 ekl g 2~3dri) wAstY AAE AEZZ AL & 9 005%/0.53 mM
trypsin/EDTA (Gibco BRL, Grand Island, NY, USA)E o]-&3}o] At wkslslar, A 6~12
sle] A wjekst wlAbAlE AEE AFe] o] &stsict 4 &n|7(Olympus IMT-2,
Olympus Optical Co., Tokyo, Japan)©. 2 w|AFA]-&- A|E£2] e & &<lsls, 3t vimentin 3}

A|(Dako Japan Co., Kyoto, Japan)2} &} cytokeratin 3} A|(Dako Japan Co., Kyoto, Japan)& o]
w2 sst 9 Adsac.

2. ¥=9| M2l H R0

<

ax el 23 TGF- 5 a3t MAPKS| ZAS ototu7| #fsle] vhded f 2
5 247 5.6 mM, 30 mMo] A wfoFel Y] D-glucose (Sigma Chemical Co., St. Louis, MO,
USA)E A7hate] 27 o2 vrddeh Be TollA AgAe] a8 Fol7] Hsto] 2+7}
37H2] wjek 471 ARE3HsAT

2182 100 mm wjoF &7]ol] Z+2k 1x10°70/well-& 538 3 A £ 47} subconfluentdt
Aefe] =kt F #H o] gl AR w3l al 48417k Fak wiokEte] Go F71 2 w4
o} 2% 747 5.6 mM3} 30 mMe] ExwhE FHRE wofe] WelA AZHH R wfofsto]
TGF- 3 mRNA%} MAPK (p38, INK, ERK)®] ®&l-g& 0, 30%, 14, 38, 53, 10%, 15%, 30
21X 7Y, 3A17E, 6] 7 el 22t A slednh nE S| xFx 7] 1A2F AHE 3 TGF- B
gFa) 25 pg/ml (IgG fraction, neutralizes TGF- 81, - 82, and - 3 3; R&D Co., Minneapolis, MN,
USA)%} 25 xM<2] PD98059 (MEK & | Al]) (Calbiochem Co., Darmstadt, Germany)2| Zxj 3}
o ] Zt7}h weFsled zH2 A|Zkell TGF-B mRNAS} MAPK®] #4]-S ZA 3ot

|

o



3. TGF-B mRNAQ| £g|

RNAY= Chomczynski®} Sacchi ¥p*'el] o]3te] t}&3 zFo] & RNAS Pe|3idch &
Al #% 4 M guanidinium thiocyanate 2 3 3}3F -, acid phenolg o] 8-3}e] clull 2]z} DNA
& FZdl 3L isopropanol-§ ©]-4-3}e] RNAE # A A|Zth. Ethanols o]-8-3te] A A& %
RNA pellet& 71 % A7 31 diethylpyrocarbonate (DEPC)E *]2]3lF ©o]-24of £-3)3}e] 260
mmel A FFEE 53, RNA oF& A=l

4. Reverse transcription-polymerase chain reaction (RT-PCR)

TGF-§ mRNAQ|] 288 =x3}7] ¢3F RT-PCRS RNA 1 xg, 5 mM/l MgCl,, 1 mMJl
deoxynucleotide triphosphate (dANTP), 50 x RNase inhibitor, 20 4 AMYV reverse transcriptase,
1.6 ;2g2] random hexamer& §Hf-3F 20 pl HF-5-8-o © 2 5] Perkin Elmer ¢cDNA synthesis
kit (Branchburg, NJ, USA)E /\}49-'6‘]-0:1 first-strand cDNAZ &4 3}t &= 20 ,ul.‘l] n}-2-% 3}
E-2 42°Co|A] 6087} incubationdt ¥ 99°Cel|A] 5¥-7F 7ldsle] sty H AL
DNA thermal cycler (Perkin Elmer-Cetus, Norwalk, CT, USA) jollA] AlA]&}ict. o A ALz}
Ext A= PCR A7bA] —20°Cof] B 3H3}o] o,

2% 5 ul2] cDNA, 0.15 p Taq DNA polymerase, 0.2 mM/18] dNTP, 0.2 M/12] 7} 7] <]
primer 1.5 mM/L MgCL& &3k 25 1 PCR uF§- 445 A}-4-3to] PCR& Al 33}sict &

& ol AL2-8F TGF- B¢} B-actin™2] PCR primeri= BioneerA}(Seoul, Korea)el] ©] 2| 8}o] A

A3 } I primer®] 97| A& b3 et

TGF- 3 :

sense primer 5’-AAT ACG TCA GAC ATT CGG GAA GCA- 3

antisense primer 5’-GTC AAT GTA CAG CTG CCG TAC ACA- 3’

A -actin:

antisense primer 5’-AAC CCT AAG GCC AAC CGT GAA AAG- 3’

sense primer 5’-TCA TGA GGT AGT CTG TCA GGT- 3’

TGE-B 5} B-actin®] PCR AHE-& 27} 498 bps} 200 bp=r] PCRo] kA7) 354
1441e)
v

DNA 49| =7]& #]lslsir}. TGF-§ mRNAS| ‘”‘d% A ZJMH dAte
o] 5 »A3y] Slsf =E FH A TGF-4] PCR Abg9] =L f-actin®] WE2 BA}
Ak ol& -?]%H TGF-BQ} B-actin®] w7} 7p 3 519 l 12§ Mol cDNA®] 3t

PCR cycle®] 5 AAT F & Aol 2}L3holct
+ Al 4%% PCRO| Z71-& 7 AS 94°Col| 4] 1087k 7} 8 3= 7b2 94°Col A 13,
63°Col| A] 18-, 72°Col|A] 4527F2] 3}A)-8 z}z} 26 cycles HF2aha 72°CollA] 587 74
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F 4°Coll A Hpsch

TGF- 8 2] PCR AF5& =4 3}7] ¢4 house keeping f+%2}8] B-actin PCRE T}& A&
ol Aol A8)8}9 7 PCRo] By & /o] Z=Z5 PCR AHEZE 6 pl2 H 3} 0.05
pg/mLe) ethidium bromideE -3+ 1.2% agarose gel WollA] A7) 3 F&1g] o], A7} wlat
7] =& CSC camera (Canon, Tokyo, Japan)Z ©]£-3}o] TINA 2.10 e program 0.2 U = A 37|
2 =23}3 B-actin mRNA o2 ¥ A s A}

5. MAPKO|| CHSl Western blot £49

mjef &0, 30%, 14, 3%, 5%, 108, 158, 30%, 147}, 3417}, 6413 o) wjA] & A3l
PBSZ 23] A &3tgt 200 ple] £ FN(50 mM Tris/HClL, pH 7.5, 100 mM NaCl, 2
mM ethylenediamineteraacetic acid, 2 mM ethyleneglycol-bis (3 -aminoethyl ether)-N,N’-tetra-
acetic acid, 1 mM dithiothreitol, 0.1 mM phenylmethylsulfonyl fluoride, 1 ¢M leupeptin, 1 mM
Na orthovanadate, 1% Triton X-100)-& ©]43} A £ FA AL 957 15000 rpmel| A 25
QA BT T 434S A5l 24l o Stk

Bio-Rad assayS ©]4-3}¢] Bradford ¥* o2 whilalg sl 3 50 pgo] PlAe
SDS¢} B -mercaptoethanole] F3+% Al g 3=} E3Faled 95°Col| x| 58-7F #9ic} 10%
polyacrylamide gelol] 4] % 7)o E-3}0] 747kl vl A& Relsbs k&S o] 831 Protran®
nitrocellulose & 2F*] (Schleicher and Schull, Keene, NH, USA)¢}| o] A &} E}. ERK, SAPK/INK
9} p38 MAPKol| th&l <z} 3} 4| (Phospho-p44/42 MAPK (Thr202/Tyr204) antibody, Phospho-
SAPK/INK (Thr183/Tyr185) antibody, Phospho-p38 MAPK (Thr180/Tyr182) antibody; New
England Biolabs, Beverly, MA, USA)E x| 2]3}o] 4°Coll 4] s}5H)F ubx|sle] ub-8-A17] 3= A
28} o] 2} &} A (horseradish peroxidase (HRP)-conjugated antirabbit secondary antibody (1 :
2000)5 o] 4-3dle] Al2ox] 147 ukg-A| Z v} ¢l4k3}E MAPKS| =717} 3l 7 9ol
NERD Zto] 9% A4 HAsh7] fskol = MAPK 29d2 MAPK 34 o] &
Slo] e wiwi o2 Western blot #4-3 A]83}giv}. Signal enhanced chemiluminescence
Al 2¥(Amersham Life Science, Little Chalfont, England, UK)S- ©] 88} 7}A|8ls}qd 27, U
A% 2 gesieh

6. SH 24

=
2=

e

+3

Azre W
RIS B

o] [+
U-test& o] &3} u]

eheio.

FERAE FAEALH, o T Abe]9] Aol Mann-Whitney
1, Pgto] 0.05 »lutel Aol EAA R o9l AR F
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Fig. 1. Photograph of primary cultured rat mesangial cells. These cells are
elongated, stellate or fusiform shape with distinct cell border (X 200).

Fig. 2. Immunofluorescent staining of primary cultured rat mesangial cells.
Stained with anti-vimentin antibody and FITC-conjugated goat anti-mouse
IgG (%X 400).



8w QA FEE AW 2 (Fig. 1), 3 vimentin Ao A wh--& el ) L (Fig.
2) 3} cytokeratin A o= A=A gkt

e

2. TECE 28t HAKE MZEQ| TGF-4 mRNA EHO| ®g}

vEEG =33 WARE AEE A7to] Al wet A Flsle AFE B
TGE- 8 mRNA®2] %3 (TGF- 3 mRNA/ B -actin)o] 30%, 14|17}, 147} 308, 34|17}, 647 ¥
o] Z+z} 1.61+0.07, 1.58+0.06, 1.75+0.13, 1.74+0.17, 1.69£0.1022 djZo| H]3}e] 2
n9lE 2715 B ohFig. 3).

< TGF-B mRNA

<4— [-actin mRNA

=
el
[e X =1
oz < 2
ek
==
o
G 0
e C 0 30s Tm 1.5m 3m 5m 10m 15m 30m 1h 1.5h 3h 6h

Time

Fig. 3. Effects of high glucose on mesangial cell TGF- 8 mRNA expression. After incubation of quiescent mes-
angial cells with high glucose, there was time-dependent increase in TGF- 8 mRNA. *p<0.05 vs. control.

- <«4— Phospho-54KD
SRR w i R
<+— Phospho-46KD
C 5m 10m 15m 30m 1h 3h 6h
Time

Fig. 4. Effects of high glucose on phospho-SAPK/INK level in primary cultured mesangial cells. Phospho-
SAPK/JINK was not detected in the lysates from cells exposed to 30 mM of glucose.
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3. DETEO| HAXE MES MAPK M0 O|X= H&

N EEFE A vkt AR A EdA oH FF MAPK7} 4 3tE =] dotr
7] $18te] 3%72] phospho-MAPK 34| & o] 83}e] MAPK®| 314F3}E Western blot 4
S o] 83}o] otolmwsirt 3FF MAPK Fol|A] phospho-SAPK/INK$} phospho-p38 MAPK
o] Z7}= A=A ¥t (Fig. 4, Fig. 5), phospho-ERKE L EEFo| & F 308 of
ZTol H]ste] 379109412 FAF F71E RAT, ol F 17, 1417 30&, 3417, 64

. - <€— Phospho-38KD 1
e o o p é’ <
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Fig. 5. Effect of high glucose on phospho-p38 MAPK level in primary cultured mesangial cells. Phospho-p38
MAPK was not detected in the lysates from cells exposed to 30 mM of glucose.
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Fig. 6. Effects of high glucose on ERK and phospho-ERK levels in primary cultured mesangial cells. (A) Total
ERK protein was not changed under the high glucose. (B) Phospho-ERK was increased at 30 minutes and after.
(C) Densitometry measures of Western blot analysis of phospho-ERK. *p<0.05 vs. control.
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Fig. 7. Effects of PD98059 on ERK (A) and phospho-ERK (B) levels in primary cultured mesangial cells under
high glucose.
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Fig. 8. Effects of PD98059 on TGF- 3 mRNA expression in primary cultured mesangial cells under high glucose.
*p<0.05 vs. control.
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Fig. 10. Comparisons of densitometric measures of Western blot analysis of
phospho-ERK levels with ((J]) and without (M) anti-TGF- 8 antibody treat-
ment in primary cultured mesangial cells under high glucose. *p<0.05 vs.
after anti-TGF- 3 antibody treatment.
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Abstract

Relationship between glucose-induced activation of MAP Kkinase
and TGF- 8 expression in cultured rat mesangial cells

Kunho Kwon

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Dae Suk Han)

Diabetic nephropathy is one of the leading causes of end-stage renal disease and characterized
by the glomerular mesangial expansion and increased extracellular matrix (ECM) accumulation.
Strict control of hyperglycemia delays the onset and slows the progression of diabetic renal injury.
Transforming growth factor- § (TGF- ) plays a pivotal role in growth and ECM production.
High ambient glucose exerts its injurious effects in renal cells through both non-enzymatic and
enzymatic pathways including abnormal signal transduction and upregulation of TGF- /. Previous
report showed that high glucose stimulates TGF- 3 production in mouse mesangial cells through
transcriptional activation and showed sequential effects of high glucose on mesangial cell TGF- 8
and fibronectin synthesis. However, the intracellular mechanisms of TGF- 8 stimulation and
TGF- 8 induced fibronectin synthesis have not been fully elucidated. Recent study reported that
mitogen activating protein kinase (MAPK) was activated in mesangial cells cultured in high
glucose and by TGF- 5. To assess the sequential changes of TGF- 8 mRNA expression and
MAPK activation induced by high glucose in cultured rat mesangial cells, we examined activation
status of the MAPK, and whether MEK inhibitor (PD98059) attenuated high glucose induced
TGF- 8 mRNA expression. We also checked whether anti-TGF- 8 antibody attenuated MAPK
activation by high glucose. TGF- 3 mRNA was significantly increased within 15 minutes and
continued to increase until up to 6 hours in rat mesangial cells cultured under high glucose (30
mM D-glucose). Among three MAPKs (ERK, SAPK/JNK and p38 MAPK), ERK was activated
at 15 minutes and thereafter until up to 6 hours in response to high glucose. However the SAPK/
JNK and p38 MAPKs were not activated. PD98059 did not inhibit the high glucose-induced
increase in TGF- 8 mRNA. Anti-TGF- 3 antibody significantly inhibited high glucose-induced
ERK activation. ERK activation in rat mesangial cells cultured under high glucose was not by
high glucose itself but by high glucose-induced TGF-/ activation.

Key Words: diabetic nephropathy, high glucose, transforming growth factor- 8, mitogen-
activated protein kinase, mesangial cell
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