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Abstract : We studied the effects of elaidic acid (EA) has on the anti-tumor effect of 5-fluorouracil (FU).
Examining the 5-FU sensitivity in mouse lung cancer cell line LL2, and mouse colorectal cancer cell lines
CT26 and CMT93, CMT93 showed low sensitivity. The increased growth inhibitory effects in CT26, CMT93,

and LL2 cells were 1.0-, 1.2-, and 1.1-times, respectively, on concurrent treatment with EA at an apoptosis-

inducing concentration and 5-FU at a concentration of IC50. On examining aldehyde dehydrogenase (ALDH)

activity changes in the cancer stem cells in this case, it was found to have been increased 3.8-fold by
simultaneous treatment with 5-FU and EA in CT26 and LL2 cells, but 1.5-fold in CMT93 cells. In addition,

considering the expression of nucleostemin as a stem cell marker, in simultaneous treatment with 5-FU

and EA, and treatment with EA alone, the expression was increased in CT26 and LL2 cells, whereas the

expression level did not change in CMT93 cells. The foregoing suggests that, rather than altering the 5-FU

sensitivity of cancer cells, EA might promote the survival of cancer stem cells. The results suggest that the

content of the diet during chemotherapy is a relevant issue.
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MM 8% 2% 10% (v ¥ BB JR I 3%, fetal bovine
serum, FBS, Sigma Chemical Co., St. Louis, MO,
USA) B X U8 2% Penicillin-Streptomycin Solution &
A D-MEM < 37C. 5% CO, FTH#EL/ACT26 (=
v A KIEREMIERE, Dr. Fidler [MD Anderson Cancer
Center] 2 5t 5.) B X UCMTI3 (v 7 A K
MfadR). LL2 (=7 AMifMigk. w3 hd DS
Pharmabiomedical, Osaka, Japan) @ 3 T80 HMfukk
AL,

B CT26 Milsz MY 7Y+ 4 AL PBSIC
T2 EREHENY 7 AREH L2 db D%, RO
BALB/c HtE~ v 2 (4:8#) o, ET (1x10" ).
REIR (WiE, 1x10°/8). Mg (FiE, 1x10° 1),
i (EREIEE, 1x10°M8) WML, Zh2hEs
R WEEBRE. FERRE. BB EEERE (EE
x A x B /4m’) ERE L 2949 VBRI
3 115 10 mg /kgBW BEREPIFES- L 720

RE: 254V VBBLUS 70ty 5V
(5-FU) % Sigma-Aldrich (St. Louis, MO, USA) #*
LEAL, #NZEN100% T ¥ / — ), phosphate
buffered saline (PBS, Sigma) THRLMEH L72e *
7ov T NIV AMUEY [3- (4,5-dimethylthiazol -2-
yl) -5- (3-carboxymethoxyphenyl) -2- (4-sulfophenyl)
2H-tetrazolium, inner salt (MTS) X 3 (CellTiter
96 AQueous One Solution Reagent, Promega
Biosciences, Inc. San Louis Obispo, CA, USA),
ALDEFLUOR Kit (Veritas, Tokyo, Japan) %#WA L
fER L7z

MTS assay : T 4 ¥ Vg - 5-FU [F LI D F R
Tl 24-well 7L — M2, EHERHIZT CT26 Ml -

EWTE M3k

LL2 g (2 x 10* cells/well), 3 & O~ CMT93 #ifz (3
x 10" cells/well) % &, 24 BHHBICTI A Y VIR
BLUHFU 2z 720 24 HERH£IC 20% MTS idE %
Iz, 1EERI# 492nm TSR % BRI L 72,

T4 Y VBETREOERTIE, 25cm ¥ ¥ —LIC
WEEREMIZL Y CT26. LL2, CMT93 0 &HfE % 24
REREEL, =954 VUV (20ug /mL) % 24 WAL
L7z 20, 24well 7L — MKHMIE (7 x 10°
cells/well) &, 6 KeMIZ 5-FU LB L7 24
FI#12 20% MTS #3E 2z, 1 KM% 492 nm TH
JEZEFHI L 720

Reverse transcription-polymerase chain reaction
(RT-PCR) : Trizol reagent (Molecular Research
Center Inc., Cincinnati, OH, USA) % H ., i g
XODRNAZHEL, BEDNAZRET 570
DNase UL# %47 - 7z, High Capacity cDNA Reverse
Transcription Kit (Applied Biosystems, Rockville,
MD, USA) %MW, RNA (2ug) #*5 cDNA & &
B L. 15 5172 cDNA & Table 1. {270 L 72 primer
set x VW CEHBET 2 HIFL 720 PCR B 6 u
L) =5y a7usd FAYT7Ha—AFVTE
Kk LB LR L7z NTAF—E ¥ TBIETF
T & 5 glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) # loading control & L TH W7o % B,
Thermal reaction (& LT O 4 f: CRIS & €72, 95T
x 5min X lcycle — (95T X 30sec-Tm fii % 30sec
72T % 30sec) X 45cycles, 72T % 10min X 1 cycles
4T x

Aldehyde dehydrogenase assay : il & & &
ALDEFLUOR ¥ v M & Wiz, 96-well 7L — MI@
WHRHIZ X ) ZHMIE (5000 cells/well) Z#E &, 24 I
BICTIA YV VBB LUSFU 2N A 720 24 R
IR % B2 L. Assay Buffer + Activated reagent

iUpper primer

‘Lower primer

CD133 5’- GGAAAAGTTGCTCTGCGAAC -3

5’- TCTCAAGCTGAAAAGCAGCA -3’

NS 5’- ATGTGGGGAAAAGCAGTGTC -3°  5’- TGGGGGAGTTACAAGGTGAG -3’

GAPDH  5’- TGTGTCCGTCGTGGATCTGA -3’

5’- TTGCTGTTGAAGTCGCAGGAG -3’

Table 1. The primer sequences used for RT-PCR analysis.
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Fig. 1. Effect of elaidic acid on growth and metastasis of CT26 cells.

(A) Diameter of subcutaneous tumor of CT26 cells. (B-D) Metastases to the peritoneum (B), liver (C),
and lung (D). Mice were administrated intraperitoneally with vehicle (70% ethanol), oleic acid (OA,
10 mg /kg body weight), or elaidic acid (EA, 10 mg /kg body weight). Bar, mean of results of 6 mice.

Error bars, SD.
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Fig. 2. Effect of elaidic acid on 5-FU cytotoxicity in cancer cells by concurrent

treatment of the elaidic acid and 5-FU.

CT26 (A), LL2 (B) and CMT93 (C) cells were treated with elaidic acid (EA) (10
pg /mL or 20 g /mL) and 5-FU (1 ug /mL or 2 ug /mL) for 24 hrs. Error bars,

SD.
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Fig. 3. Effect of elaidic acid pretreatment
on 5-FU cytotoxicity in cancer cells.

CT26 (A), LL2 (B) and CMT93 (C) cells
were pretreated with elaidic acid (EA)
(20 pg/ml) for 24 hrs. After that, the
cells were treated with 5-FU (1 xg/mL)
for 6 hrs (*P < 0.05). Error bars, SD.
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Fig4. Effect of elaidic acid on CD133 and nucleostemin expression in 5-FU-treated
cancer cells.

(A, C) The expression of CD133 and nucleostemine (NS) are a cancer stem cell marker
when treated with elaidic acid (20 g /mL) and 5-FU (1ug /mL, 2u4g /mL). (B, D) Graphs
showing gene expression quantified based on the representative results. C: untreated
cells, F: cells treated with 5-FU, E: cells treated with elaidic acid, EF or E+F: cells
treated with elaidic acid and 5-FU. *P < 0.05. Error bars, SD.
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Fig. 5. Effect of elaidic acid on ALDH activity in cancer cells.

CT26 (A), LL2 (B) and CMT93 (C) cells were treated with elaidic acid (EA) and 5-FU. (D)
From the results indicated in the panels A-C, ALDH activity in the three cells were
compensated by DEAB. (E) Mean of results of the three cell lines. Error bars, SD.
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