A N Korean Circulation J 2003;33(4):311-320

Farnesyl Transferase Inhibitore] g% &L A 52 U
At 40 w3 9%

The Effect of Farnesyl Transferase Inhibitor on the Proliferation of
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ABSTRACT

Background and Objectives : We tested the hypothesis that prolonged oral administration of farnesyl transferase
inhibitor (FTI, LB42908a, MW=604, LG chemical, Korea) inhibits the proliferation and neointimal thickening of
smooth muscle cells (SMC) in a rat carotid injury model. Materials and Methods : Cultured rat aortic vascular
SMCs were exposed to sequential concentrations of FTI, and the proliferation inhibition analyzed using the MTT
assay. In the rat carotid injury model, the FTI, at 3 dose levels (low-dose ; 10 mg/kg, bid ; mid-dose ; 50 mg/kg,
bid ; high-dose ; 100 mg/kg, bid), or as a placebo, was administered orally, twice a day for 14 days, starting from
30 minutes before injury, until sacrifice. The histo-morphometric analysis was performed. The immunohistoche-
mical detection of the proliferating cell nuclear antigen (PCNA) was performed for 3 days. Results : FTI inhibited
the PDGF or FBS-induced cellular proliferations in a dose dependently manner. In the rat carotid artery balloon
injury model, the mean neointimal area was significantly less in the mid-dose group than in the placebo and low-
dose groups (control : 0.35+0.04 mm?, low-dose : 0.23+0.04 mm? and mid-dose : 0.1940.04 mm?, p<0.05), and
the mean ratio of the neointima to medial areas were significantly less in the mid-dose group than in the placebo
and low dose group (placebo * 3.02+0.34, low-dose : 2.24+0.54 and mid-dose : 1.4740.31, p<0.05). The lab-
eling index of the PCNA was significantly less in the mid-dose group than in the placebo and low-dose groups
(control : 7149, low-dose : 73£9, mid-dose : 54+14 and high-dose : 53£9, p<0.05). Conclusion : The FTI
inhibits SMC proliferation in a dose dependent manner. The prolonged oral administration of FTI, for 14 days, is
effective in reducing neointimal hyperplasia in the rat carotid balloon injury model. (Korean Circulation J 2003;
33(4):311-320)
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Fig. 1. Effect of various stimuli on MD (determinant of ce-
llular mitochondrial dehydronase) activity of rat smooth
muscle cells (SMC). The PDGF-induced growth stimulat-
ory effect or 10% FBS inoculation on rat SMCs proliferation
significantly increases MD activity (p<0.005 control vs
PDGF, p<0.001 control vs FBS), FBS : fetal bovine serum,
PDGF : platelet derived growth factor.
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Fig. 2. Inhibitory effects of FTl on rat aortic SMCs proliferation with or without stimulation. The PDGF-induced growth sti-
mulatory effects on rat SMCs proliferation were significantly blocked after 20-minute single incubation at concentrati-
ons grater than 1 zmol/L (1 to 10 zmol/L : p<0.05, 100 £ mol/L : p<0.01). Inhibitory effects of FTI on rat SMCs prolifer-
atfion with 10% FBS were significantly blocked after 20-minute single incubation at concentrations grater than 10
nmol/L (10 to 100 nmol/L : p<0.05, 1 to 100 zmol/L : p<0.01). Inhibitory effects of FTI on rat VSMCs proliferation without
stimulation were significantly blocked after 20-minute single incubation at concentrations grater than 10 xmol/L (10
to 100 z#mol/L : p<0.05), FTl : farnesye transferase inhibitor, SMC : smooth muscle cell, PDGF : platelet derived growth

factor, FBS : fetal bovine serum.
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Fig. 3. Representative light micrographs of each study group. In rat carotid artery balloon injury model, the mean ne-
ointimal area was significantly less in mid-dose group (C) than placebo group, (A) or low-dose group (B) (p<0.05, HE

stain, x<40).
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Fig. 4. Comparison of luminal area (LA), intimal area
(IA) and medial area (MA) among the each group (up-
per column) . The mean neointimal area was significantly
less in mid-dose group than placebo group or low-dose
group (p<0.05). Comparison of internal elastic lamina
area (IELA), external elastic lamina (EELA) and the mean
ratio of neointima to medial area (I/M ratio) (lower col-
umn) . The mean ratio of neointima to medial area were
significantly less in mid-dose group than in placebo group
or low dose group (p<0.05).

Korean Circulation J 2003;33(4):311-320



PCNA HO{ZRIEI2A 2

PCNA w9 x#]8}H%] Sl AR EHE B
7 32rRRA Al Al 2nRE WA dobRolE &
AElo} Al 3 Felli= tiET 6w, 485 oA F
o 8rfe], TR oAl Folut 8w, 1R oF
A Foirt 8ue|7t AEsto] Aol o]8-8igint EA)
A4 (labelling index) = W& 71+9, A& ok
T 7349, TG OFA| FoIw H4£14, UL
ok Folit 53*L9E FIHEF oMl Folrd 18&%F
oFA| ool vixwat A& oAl Fofel sk
o] §-9laHA Wetar(Table 1, Fig. 5, p<0.05), =7+
o ok FolEa) 1§ ok FolF Aleleli= fofat
Aol7k Qlolck. ek 4 T Fulel) v FAFE T
R ofAl ol a8 oA FofellM thxrwt
A7 oAl Foitel vlate] frefabA wWekeh(p< 0.05).
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low dose vs. mid-dose 1 : p<0.05 : control or low dose
vs. high-dose
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Fig. 5. Three days after balloon injury, photomicrographs showed nuclear incorporations of PCNA (brown color, arrow)
in the media of carotid artery after balloon injury. There are higher intensity of PCNA staining cell in control (A) than
mid-dose (B)group (Immunohistochemical stain for PCNA, x200), PCNA : proliferating cell nuclear antigen.
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