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Purpose: Proliferation and extracellular matrix (ECM) ac-
cumulation in the vascular smooth muscle cell (VSMC) and
glomerular mesangial cell (MC) play key roles in the devel-
opment and the progression of transplant glomerulosclerosis
and chronic allograft nephropathy. Tautomycetin (TMC), a
newly developed immunosuppressive agent, induces T-lym-
phocyte apoptosis through the inhibition of tyrosine kinase and
protein phosphatase 1. We examined the effects of TMC on
platelet-derived growth factor (PDGF)-induced proliferation and
ECM synthesis in cultured VSMCs and MCs of Sprague-
Dawley rats, and investigated the molecular mechanisms that
are involved. Methods: Different concentrations of TMC were
administered 1 hour before the addition of PDGF 10 ng/mL
into the growth-arrested and synchronized cells. Cell proli-
feration was assessed by methylthiazoletetrazolium (MTT)
assay. Caspase-3 cleavage, fibronectin secretion, and the
activation of Akt, ERK, and p38 MAPK were assessed by
Western blot analysis, respectively. Results: PDGF 10 ng/
mbL increased cell proliferation, fibronectin secretion, and
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the activation of Akt, ERK, and p38 MAPK in both VSMCs
and MCs. In both cultured cells, TMC at above 1 rg/mL
significantly reduced basal MTT and increased cleavage
caspase-3 in a dose-dependent manner. TMC at 100 ng/mL
decreased the PDGF-induced VSMC and MC proliferation
without cytotoxicity. However, fibronectin secretion and the
activation of Akt, ERK, and p38 MAPK were not affected
at this low concentration of TMC, respectively. Conclusion:
The present data demonstrated that low-dose TMC reduced
PDGF-induced VSMC and MC proliferation without affecting
the fibronectin secretion and cellular kinase activation. (J
Korean Soc Transplant 2005;19:8-13)
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Fig. 1. Chemical structure of TMC.
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Aol A48 AR E W AXE A ke & Sigma Che-
mical Company (St. Louis, MO, USA)®} Nalge Nunc Interna-
tional (Naper Ville, IL, USA)dl|l4 Fsto] A-g3}9ct.
T™MCE laloieln Zoholet A Een) o 4 2 e
B Algutol A-g-skgict.
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() 8N TS B2 HEATMES 22| Y Bk AF
200~250 gm2] Sprague-DawleyA| <=7 31

2
BA7 F B0} Fro| 4F AN BER Hrey

B dEHE drefsiich. HEE g™ penicillin (100
U/mL)3} streptomycin (100 mg/mL)o] 8- 4°C QlA¢h=
oH(phosphate buffered saline: PBS)el] o} tlzulo 2 HE]
A zA 3 g 55 AAG ohF, Y8 collagenase
(Worthington Biochemical Co., Greehold, NJ, USA)7} &5
Eagle’s minimum essential medium (EMEM) ujokoiof] 51
37°Col| A 304 &<t HHEAIZ T o] thEi e ejutal W)
ub-S- dissecting microscope (Olympus SZ 40, Olympus Optical
Co., Tokyo, Japan) s}oll 4] ¥l gt 3 AA| Z5ich AHELZ
collagenase”} $+3-% EMEM3} 87 37°Cell A 1~1.54]7F
S HHSAI7] ohF 1,000 rpmol A SEF A Felste] W
2 A ZE 10% S-efo}E A (fetal bovine serum: FBS, GIBCO
BRL, Grand Island, NY, USA)o] &85 EMEMol| 4] wljoks}
9l wjeksl A Z= anti- gr-actin antibody (DAKO Japan
Co., Kyoto, Japan) & ©]-&-3F o 273} A A5 A3}
G HEZA LS dlsldet 5~103] Al wiFst &
T HETAEE 2 Aol o] &3l

() 813 AT A EZZEMES| 22| Y 12k 2)Z 100 gm
A5 Sprague-Dawley?] 47 1718 v}2] F ehoh o}
2 AR AW F AARE AR A AT FEHY
A AGHE Wadstol ATAE Beletn BABALE w)
SFohirh. 75 um 229 Aol A2 ATFAZ 3 colla
genase®} trypsino. 2 2|3k & 2,000 rpmol| A U4 F-elst
o] A& AIEAE 20% FBS, penicillin (100 U/mL)¥} strep-
tomycin (100 zg/mL)& 33k Dulbecco’s modified Eagles
medium (DMEM: GIBCO BRL)ol| 4] wjoFslsict. @14k #n
Ao IJTAZY HelE Felslal, 8 vimentin A
(DAKO Japan Co.)%} 8} cytokeratin 3+-4](DAKO Japan Co.)5
o] &3t gzt d Mg AsPste] ATAH RTAE
A& st 5~103] Al wiokst ADAEE B o
T-ol] o] &35 rt.
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AZEE wFE717} 3hE of S A ke s a5
sto] 4817k wjoksto] AE S FAskeih 1 ¥ A
2% dAuA wjokNo g 23kl A 10 ng/mLe] PDGF-
BBE ¥oislglcl. TMCE PDGF-BBEZ Foiz}y] 1A17F A

ol Folebgley.

A E9 FAL- MTTE H71stich MTT 242 Ad &
B ¥ 7 wellell 1 mg/mL9] FE & Hrlsto] A ujek7]ol
A 2217} Zel vE-8- A} 7] & extraction buffer (20% SDS, 50%
N,N-dimethylformamide, pH 4.7)& 4 7}8kc}. 2447 A3 &
microplate reader (SpectraMax 340, Molecular Devices Co.,
CA, USA)E o] &3lo] 562 nmol| 4] MTT <=5 A5t}
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Fig. 2. Effects of TMC on PDGF-induced cell proliferation. (A) Vascular smooth muscle cells. (B) Mesangial cells. The experimental
protocol is detailed in Methods. Data are presented as means + SE of 5 experiments. *P <0.05 versus TMC 0 of vehicle, TP <0.05

versus TMC 0 with PDGF 10 ng/mL.
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crylamide gel electrophoresis (SDS-PAGE)el| 4] A7l H2] gt
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Fig. 3. Effects of TMC on apoptosis. (A) Vascular smooth muscle
cells. (B) Mesangial cells. The experimental protocol is de-
tailed in Methods. Data are presented as a representative
Western blot of 5 experiments.
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PDGF 10 ng/mLi= 48A17bel]l €3} A Eol| A 2.20H,
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Fig. 4. Effects of TMC on PDGF-induced fibronectin (FN) se-
cretion. (A) Vascular smooth muscle cells. (B) Mesangial
cells. The experimental protocol is detailed in Methods.
Data are presented as a representative Western blot of 5
experiments.
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pgiml o] 48 S0l F 15A17v0] Aok S ) caspase-3
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(Fig. 3).

3) TMC7} PDGFE §
ol 0|Xl= HE

PDGF 10 ng/mL F-of 482]7F Fof] &3 H&-TA £} o
SB7LAE 9] fibronectin E8] & z3tdl] Blele] Z71sld
i1, TMC%= PDGFell ¢]2} fibronectin 5-H] & 1 pg/mL o]4bol|
A elAleig ot 4ol $hi FEQ 100 ngimL o] hellA
= A3 HATAEYG GRTAEL B5 A 75 Hol
A ekgkrh(Fig. 4).

4) TMC7} PDGF2 RIZE MZ0A Akt, ERK YU
p38 MAPK &A3I0| 0|X|= L&

M|ZZO| M fibronectin £H]|

PDGF 10 ng/mL 0] 3 15H.0)] Akto} ERK®] 2413}7},
5Eol| p38 MAPKS| &A%y} & Z7}% 9lcHdata not
shown). 7|# #529] MTTE 71**]-7]2] ol =52 TMC
= PDGFol| 9]3} Akt, ERK % p38 MAPK Y] #4355 g3
HETAZE} B EAA BT AARA Egict
(Fig. 5).
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Fig. 5. Effects of TMC on PDGF-induced Akt, ERK, and p38 MAPK activation. (A) Vascular smooth muscle cells. (B) Mesangial cells.
The experimental protocol is detailed in Methods. Data are presented as a representative Western blot of 5 experiments.
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