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Abstract

Amino acid transporters play an important role in supplying nutrients to normal and cancer cells for cell pro—
liferation. System L is a major transport system responsible for the Na“'—independent, large neutral amino acids
including several essential amino acids. L-type amino acid transporter 1 (LAT1), an isoform of system L amino
acid transporter, is highly expressed presumably to support their continuous growth and proliferation in malignant
tumors. 2- Aminobicyclo-(2,2,1)-heptane-2-carboxylic acid (BCH) is a model compound for study of amino acid
transporter as a system L selective inhibitor. In the present study, we examined whether BCH induced growth
inhibition in KB human oral squamous carcinoma cell line or not. The uptake of L-["*Clleucine by KB cells is
inhibited by BCH in a concentration dependent manner with a ICs value of 75.3+6.2 UM and a K; value of 98.7
+4.1 pM. The growth of KB cells is inhibited by BCH in time dependent manner and concentration dependent
manner with a Gy value of 11.1+0.8 mM. In the DNA of KB cells treated with the various concentrations and
various periods of BCH, the characteristic ladders associated with DNA fragmentation were not observed. These
results suggest that BCH inhibits the growth of KB oral epidermoid carcinoma cells through the inhibition of
transport of neutral amino acids into cells without DNA break down. This phenomenon will be a new rationale
for anti-cancer therapy.
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transporter 1(LAT1)°] C6 rat glioma celll|l A & = ¢t
(9). LAT12 123] Al22hg #53te o D42 22 Na'-H]
2]&2 © 2 leucine, isoleucine, valine, phenylalanine, tyro-
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methylthiotetrazoleMTT)+= Sigma(St. Louis, USA)l|A]
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Fig. 1. The concentration-dependent inhibition of L~-["C]
leucine uptake by BCH in KB cells.

The L-["'Clleucine uptake (1 uM) was measured for 1 min in the
Na'-free uptake solution in the presence of varied concentrations
of BCH and expressed as a percentage of control-leucine uptake
in the absence of BCH. ***p<0.001 vs. control (the uptake mea-
sured in the absence of BCH).
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Fig. 2. Double reciprocal plot analyses of the inhibitory ef-
fect of BCH on L-["Clleucine uptake in KB cells.

The L-{"Clieucine uptake (3, 10, 30, 100, 300 and 1000 uM) was
measured in the Na’'-free uptake solution in the presence (50 pM,
filled square; 100 pM, filled triangle) or absence (filled circle) of
BCH.

(Fig. 3). 21} BCH 3, 10, 20 ¥ 50 mMoell A& =73}
vlzste] & o ARG AE AgdA AE B 7 UL
o, 71 A Ego) oF 72 54, 12 2 4%°) 0T ICxS 111108
mM(mean*SEM, n = 4) & A& = A oH(Fig. 3). BCH 20 2
50 mM$ 05U %8 54714 X2l g 27} KB Al Z A3 A
£ BCH A2 A7kl &4 9§ FAF 5 Uik Fig. 4).
BCH 20 mM 2] T4 BCH A2 15458 £A413ql
297} derd, 50 mM A 2ol A= BCH A2 14 +5-E
T2l gk 2pe] 7} glo], BCHel &3 KB Al 22| AAbolAl= A7k
3 Fxo &4 FeFd 4 U HFig. 4).
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Fig. 3. Effect of BCH on the viability of KB cells.

KB cells treated with various concentrations of BCH or without
BCH for 5 days. The cell viability was determined by the MTT
assay. The percentage of cell viability was calculated as a ratio
of A570ums of BCH treated cells and untreated control cells. Each
data point represents the meantSEM for four experiments.
***p<0.001 vs. control.



77 BAALLE KB ALNA ofnlical S4oiala BCHl 93 AERH oA 761

120

—— BCH 20 mM

100
T —@— BCH 50 mM

80 -

60 A

40

Cell viability (% of control)

20

o] —

00 05 10 15 20 25 30 35 40 45 50

Days after treatment

Fig. 4. Time-dependent effect of BCH on viability of KB cells.
KB cells treated with 0, 20 and 50 mM BCH for 0~5 days. The
cell viability was determined by the MTT assay. The percentage
of cell viability was calculated as a ratio of A570nms of BCH treated
cells and untreated control cells. Each data point represents the
mean* SEM for four experiments. *p<0.05 vs. control and ***p<
0.001 vs. control.
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Fig. 5. Agarose gel electrophoresis of DNA extracted from
KB cells.

KB cells were treated with 50 mM BCH or without BCH for in-
dicated time periods and was subjected to DNA fragment analysis
by agarose gel electrophoresis.

Lane L. ladder.

Lane 1: KB cells treated with 0 mM BCH for 12 hrs.

Lane 2: KB cells treated with 50 mM BCH for 12 hrs.

Lane 3: KB cells treated with 0 mM BCH for 1 day.

Lane 4. KB cells treated with 50 mM BCH for 1 day.

Lane 5 KB cells treated with 0 mM BCH for 2 days.

Lane 6 KB cells treated with 50 mM BCH for 2 days.

Lane 7: KB cells treated with 0 mM BCH for 3 days.

Lane 8: KB cells treated with 50 mM BCH for 3 days.

Lane 9: KB cells treated with 0 mM BCH for 4 days.

Lane 10: KB cells treated with 50 mM BCH for 4 days.
Lane 11! KB cells treated with 0 mM BCH for 5 days.

Lane 12: KB cells treated with 50 mM BCH for 5 days.
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