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Abstract

Conjugated linoleic acid (CLA) is the mixture of positional and geometric isomers of linoleic acid (LA, C18:2 w6),
which is found abundantly in dairy products and meats. This study was performed to investigate the anticarci-
nogenic effect of CLA in MCF-7 breast cancer cells. MCF-7 cell were treated with LA and CLA at the various
concentrations of 15, 30, 60, 120 pM each. After incubation for 48 and 72 hours, cell proliferation, fatty acids
incorporation into cell, peroxidation and activities of antioxidant enzymes were measured. Postaglandin E; (PGE3)
and thromboxane Az (TXA32) were measured for the eicosanoids metabolism. There was no cell growth differences
in both of LA and CLA treated MCF-7 cells at 48 hr incubation. Compared to LA, cell growth was decreased
by CLA treatment according to increasing concentration at longer incubation times, respectively (p<0.05). Both
of LA and CLA was incorporated into the cellular lipids 22~54% higher than in control but LA incorporation
was not so linear as CLA according to concentration. Arachidonic acid (C20:4, @6) was synthesized after treatment
of LA but did not in CLA, respectively. The lipid peroxide concentration in LA 120 uM group increased as 1.7
times as that in CLA 120 UM treated. The activities of antioxidant enzymes such as glutathione peroxidase and
glutathione reductase were increased by the supplementation with CLA 120 M at 72 hr incubation (p<0.001) com-
pared to LA, otherwise activity of superoxide dismutase was not different in both. PGE; and TXA: levels were
lower in condition of CLA treatments according to lower levels of arachidonic acids than those in LA treated group,
respectively. Overall, the dietary CLA might change the MCF-7 cell growth by the changes of cell composition,
production of lipid peroxide, activities of antioxidant enzymes and eicosanoid synthesis compared to dietary LA.
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Table 1. Growth effects of various concentrations of LA and CLA in the MCF-7 breast cancer cell with different incubation

time
Concentration (M) -value
Incubation 0 15 30 60 120 b 3)
time VS conc.
Controt 0.46+0.04" 0.46+0.04 *0.46 1:0.04 0.46+0.04 *0.4610.04
LA 0.460.04 0.63£0.18° 0661002 065028 ¥0.6310.01° Ns?
43 hr CLA 0.46+0.04° 055£0.00°  ¥060+008°  0.69£0.05° ¥0.70£0.03° 0.002
prvalue NS 0.022 NS 0.003
Vs treat.
Control 0.61+0.03 *0.61+0.03 0611003  *0.61%0.03 *0.61£0.03
LA 0.61+0.03 ¥0.73+0.03 0.68+0.02 0711005 0.71%£0.05 NS
72 hr CLA 0.61+0.03" *0.66+0.01° Y056+0.04  *060T001°  Y0.73£0.04° 0.001
bvalue 0.005 0.033 0035 0025
Vs treat.
“MeaniSD.

“NS: Values are not significantly different between groups.

4abc P-values for the significance among the treated concentrations within LA and CLA at p>0.05.
x,y,z: P-values for the significance among the types of fatty acids with the various concentration of fatty acid treatment at p>0.05.
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Fig. 1. Effect of LA and CLA treatment on the changes of lipid composition in MCF-7 celll according to different concentration

at 48 hr incubation times.

LA! linoleic acid, AA: arachidonic acid, P/S: ratio of PUFA and SFA, w6 fatty acids include C18:2, C18:3, C20:3 and C20:4, w3 fatty
acids include C18:3, C20:3, C20:5 and C22:6, PI means peroxidizability index.
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Fig. 2. Effect of LA and CLA treatment on the changes of lipid composition in MCF-7 celll according to different concentration

at 72hr incubation times.

LA: linoleic acid, AA: arachidonic acid, P/S: ratio of PUFA and SFA, w6 fatty acids include C18:2, C18:3, C20:3 and C20:4, w3 fatty
acids include C18:3, C20:3, C20:5 and C22:6, PI means peroxidizability index.
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Table 2. TBARS of MCF-7 breast cancer cell treated with different types of fatty acids and various concentrations according

to different incubation time

MDA (UM/mg protein)

M 0 15 30 60 120 p-value
VS conc.

Control 16,51 +5.90" *16.51 590" *16.51+5.90 *1651£590 *16.51£5.90

LA 1651 £5.90° ‘30.87+4.62° Y26.68+8.60™ ¥32.86+5.34° ¥38.36 552" <0.0001
8 hr CLA 1651+590° 283517187 “460£341% ¥31.80£5.71° ¥34.33£591 <0.0001

p-value 0.002 0.033 <0.0001 <0.0001

Vs treat.

Control 17.30%£9.23° 17.30£9.23 17.30+9.23 *17.30£9.23 *17.30£9.23

LA 17.30£9.23° 28.28+893" 26.43%15.06° ¥31.16£9.48" ¥54.38+27.45° 0.006
79 hr  CLA 17.30£9.23" 24791055 17.2146.06" ¥30.94+535 %30 68+9.42° 0.013

pvalue NS NS 0015 0.008

vs treat.

%Values are expressed as mean=SD.
"NS: Values are not significantly different between groups.

“P-values for the significance among the treatment concentrations in the different types of fatty acid.

"P-values for the significance among the types of fatty acids with the various concentration of fatty acid treatment.
ab,c’ Values within the treated concentration of fatty acids groups with different superscripts are significant at p<0.05.
x,y,z: Values within the treated types of fatty acids groups with different superscripts are significant at p<0.05.
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Table 3. Mean of antioxidant enzymes activities in MCF-7 breast cancer cell treated with different types and concentrations

of fatty acids according to different incubation time

5% - oA - s

S AR - oES

M 0 15 30 60 120 p-value
VS conc.
Control 1.128%0.05 1.128+0.05" 1.128+0.05 ¥1.1280.05 1.128+0.05
LA 1.128+0.05 1.257+0.35 16574060 ¥1.23940.05 1.27+0.23
48 hr CLA 1.128+0.05 0.973£0.26 1.15+0.09 *0.870+0.07 1.33+0.47 NG?
Py ‘\’,;"tf_]g o NS NS <0.001 NS
(unit) Control 1.349+0.09 1.349+0.09 1.349+0.09 1.349+0.09 *1.349£0.09
LA 1.3490.09 1.245+0.10 1.398+0.21 1.610+0.02 1 .254%0.08 NS
72 hr CLA 1.349+0.09° 1.155+0.09° 1.488+0.17° 1.510+0.26° ¥2.111+0.41° <0.01
5:;2‘1 » NS NS NS <001
Control 11286469 112861469 11286+469 11286%469  11286%469
LA 11286+469  13905+1222  11886*7536  '12306+474 1270.2%2285 NS
48 hr CLA 11286%469 97362609  11459+830 *870.4:68.2 11036+73.2 NS
R 5;";1:; 4) NS NS <0.001 NS
(nM) Control 13425+884 134251884 13425884 1342.5+88.4 *1342.5+83.4
LA 13425+884  13951+2053 1356812449 114371405 *1254.0183.9 NS
72 hr CLA 13425+88.4°  11548+024°  15336+1622°  1511%2583°  ¥91109£4102°  <0.001
5;";21; » NS NS NS <001
Control 1.23+0.15 1234015 1.23%0.15 1.23+0.15 1.23+0.15
LA 1.23%0.15 1.15+0.05 1.30+0.10 1.30+0.26 1301009 NS
48 hr CLA 1.23%0.15 1.75+0.65 1.43%0.35 1.37+0.43 1.47+0.40 NS
0D 5;";16‘;‘1“ NS NS NS NS
(unit) Control 1.13%0.13 1.13+0.13 1.13+0.13 1.13+0.13 1.13+0.13
LA 1.13+0.13 1.37£0.33 1.38£0.46 1.38+0.33 1251023 NS
72 hr CLA 1.13%0.13 100035 1.62%0.43 1.462041 1.3820.40 NS
B;Vtarle‘ft " NS NS NS NS
“Mean+SD

NS Values are not significantly differént between groups.

P values for the significance among the treatment concentrations in the different types of fatty acid.

P-values for the significance-among the types of fatty acids with the various concentration of fatty acid treatment.
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Fig. 3. Relatiove changes of prostaglandin E; (PGE») and thromboxane A; (TXA2) of MCF-7 breast cancer cell treated by LA
or CLA with various concentrations at different incubation times compared to control.
The set of concentration bars in left side was for LA treated group, those in right side was for CLA treated group.
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