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ABSTRACT - L-camitine is found in high levels in muscle tissues. It has been developed as a nutrient and dietary
supplement, and also used as a therapeutic supplement in various diseases including type II diabetes, osteoporosis and met-
abolic neuropathies. However, it is not fully understood how it affects cellular mechanisms in colorectal cancer. Therefore,
we attempted to determine the effect of L-carnitine in HCT116 human colorectal cancer cells. First, the HCT116 cells were
exposed to L-carnitine for 24 hours at 0-40 mM, and then analyzed for cellular proliferation, oxidative stress and related
mechanisms. In a MTT assay, L-carnitine inhibited cellular proliferation and induced reactive oxygen species (ROS) in
HCT116 by DCF-DA analysis. To analyze the mechanism of L-carnitine in colorectal cancer cells, we performed a western
blot analysis for pERK1/2 and pp38 MAP kinase. The western blot showed that L-carnitine significantly increased protein
levels of pERK1/2 and pp38 compared with control. Taken together, we found that L-carnitine has anti-proliferative func-
tion via increased ROS and activation of ERK1/2 and p38 pathway in HCT116. These findings suggest that L-carnitine may

have an anti-proliferative role on colorectal cancer.
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Materials and Methods

At

L-carnitineS A|ZZnH#C0283)14 4314t} & pERKI1/
2 (#4370), & pp38 (#4511), I ERKI1/2 (#4695), & p38
(#9212), & B-actin (#3700)&A| = cell signaling®|X T
skt

M EHiY

In vitro A4 AR QJIZFNZFEM 225 HCT116 (No.
10247) 34| 328 (KCLB)oIA F3tith BE Al
EFE AlZmrM 5% COo,, 283 37°Ce LxE
A vl FIFA L ¥ %2 1% penicillin streptomycin
7 10% F-EfoFE H (FBS)S -8k RPMI-1640 HIA| & A}
2319 th. HCT116 AlEFE AW v & 18 A7+ Fot
Bz 51993, ©]3 L-carnitineS 0%E 40mMe T

24 A7k, 48 AIZE A A SR

NEZ HES 2N

A|aze] AEES ZAFe7] 98t MTT (3-[4,5-dimethyl-
thiazol-2-yl]-2,5 diphenyl tetrazolium bromide) assayE <
Y3 T HCT116 Al2Z2F= 24 well platedll 1x10°712] 7i
TR o] BB o] F F2E A Ze] kS AA
StaL 1X PBSE 2 A X3 ¥ L-camnitines 242t ©&
FTEZ wjgd o] FAsATE (0, 10, 20, 30, 40 mM).
500 pL¥ golF=al 24417 F1F vttt MTT Al ok
(5 mg/mL, sigma) W&ol 2 uL/mL =2 EF3l] ¥
3L 4AZE 2SO v gl-S Al A F dimethyl sulfoxide
(DMSO)E 50 pLA ¥of ZAAE 5oqFUt &2
96 well platedl] %71 & Z=HER E47]5 A3t
540 nm §EE=E Z438rh.

BLAF(ROS) 5%

AE W BANARZS 2A3517] Ysle] 2, 7-Dichlorodi-
hydrofluorescein diacetate (DCF-DA) AAHS 43315 th.
AEE 6 well plated] 5x10°7]¢] /N2 Yol F-2het
olF Fate Aol wjglE AAT F 1X PBSE A
g 5 10 uM2] DCF-DAE 30% &<t g3 2 o
+, L-carnitineS 0, 20, 30 mM®] TE= 24X]7F, 484 7F
AXSFAL EYAS o] &st] &Y AERE FEsidnh
Aol Mxe FHEEA7]|(Flow cytometry)E AFE-3+]
FL-1 Adelr 43t 4830

Western blotting £

2x10712] MAEZZE 100 mm plateol] 23} L-carnitine
2 20, 30mMe] FEZ 24A17F F3F A X]EF3ATE RIPA H
HE o]&ate] dHAS st BCA @ d JPgo s
20 ug/15 pLE B #Fate] 5X SDS-PAGE AZH oo} &3ta}
Atk ©]F, 100°ColA 7 B¢ GA 2 sk 10%2] SDS-
acrylamide geloll 7t &S5 ZojF ¥ SDS-PAGEE A8t
St} Nitrocellulose transfer membrane 0.45 umol] T2
SAFE & 5% skim milkS o]-&3sle] &7 AJAh 13}
FA(1:2000)= 4217F Ft =F AZAL 1027 33 A1 &
22k FA(1: 2000) 2 1417+ B3 A2 sk

prism 5 T2IAL ool LehlYTh. mE 4823}
= 3¥ ol g Aot
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Fig. 1. Anti-proliferation effect of L-carnitine in HCT116 cells. Cells were treated L-carnitine at 0-40 mM for 24 hours. (A)The number
of the cells were shown by microscope in phase contrast. (x100) (B) In MTT assay, cell viability (%) was determined. ***p<0.001 com-
pared with control values. Scale bar 100 um. CTL; control. scale bar. 100 pum.

Results and Discussion
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Fig. 2. Increase of reactive oxygen species (ROS) in HCT116.
Cells were treated L-carnitine at 0, 20 and 30 mM for 24 and 48
hours. (A) DCF-DA (%) was detected by flow cytometry in FL-1
channel. (B) Data were presented in graph. ***p<0.001 compared
with control values. CTL; control.

ERK1/2
ES P384 i e*o ol tﬁﬁ}‘ﬂ ZA}BIAT}. L-camnitine #]

B oAl ERK1/2 9} p38e] ¢l
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= P4 T FAAe #d e FURIISRE QI Zo}
FAF Az B3ks EX5ta, F7HE A B wjolo]
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Fig. 3. The association with apoptosis/ROS and activation of ERK1/2 and p38 in L-carnitine-treated HCT116. Cells were treated L-carni-
tine at 0-30 mM for 24 hours. (A) Western blot analysis for pERK1/2, ERK1/2, pp38, p38 and B-actin (left), and densitometry ratio
against total protein (right). (B) Western blot analysis for pERK1/2, ERK1/2 and B-actin in L-carnitine with 15 uM PD98059 (ERK1/2
inhibitor). (C) DCF-DA (%) was detected by FACS in FL-1 channel. (D) Western blot analysis for BAX, Bcl-2 and B-actin. **p<0.01,

and ***p<0.001 compared with control values.
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