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Abstract

Conjugated dienoic derivatives of linoleic acid{(CLA) are a series of posilional and geometric isomers
of linoleic acid which are found naturally in food, mainly dietary products and beef. We studied the
effects of CLA on the growth of tumor cells and the production of interleukin—1{IT.— 1) and interleukin—
2(IL~2}. CLA. treatment markedly inhibited the growth of Yac-1 cells and sarcoma—180 cells by 89
and 82% to that of control, respectively, after four days of incubalion at 37°C. To elucidate the imm-—
unological mechanism of antitumor activity of CLA, spleen cells of Balb/c mouse were exposed to 31,
63, 125, 250 pg of CLA per ml for 24hrs at 37°C. The culture supernatants of CLA-exposed spleen
cells reduced the production of IL-1 and IL-2 in all of the test conditions. These results indicate that
the anticarcino~genic effect of CLLA was mediated by the other actions rather than the production
of the IL-1 or IL- 2. We suggest that CLA might have an antiinflammatory effect in part due Lo its

inhibitory action on the production of IL-1.
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CLA(# 0 5507). concanavalin A(Con A), phosphate
buffered saline (PBS), 3-[4,5-dimethylthiazol-2-¥1]-
2 5~diphenyltetrazohum hromde{MTT)= Sigma Che-
mical Co.(USAYRFE] 74513} Hank’'s balanced
zalt solution{HBSS), RPMI 1640, penicillin-strepto—
mycin(X100)+= Gibeo Co.(USA) A1, fetal calf serum
(FCS)2 Beehringer Mannheim{Germany) =%E T+
SJsted A18510).

AYEE
A% 25g W2l (FE 85 ). A2 Balb/c PH¢
2F BEARE ASswa Aged Aaeqrt
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LMy
ah-2-2 lymphoma cell?]l Yac—1 Al Z& w15 ATCC

A5 4 Interleukin-1% Interleukin-22) A4+ #12= 3% 973

EHE Fakdtel 10%(v/v) FCS, 2mM glutamine, peni—
cillin-streptomycin®| F-5% =] el 4 13 10°%cells/ml
2] FE 2 wokald Abgabyoh Bk Al £4l sar-
coma-180 Al == A@F e 7l 159 24
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Yac-1 Al 22k 17 100cells/mle) FEZ A F 2]
BibFabsled 109 ¥ 259 ok o2 e A3 g sar-
coma=-180 A EZE 2F2} 10%(v/v) TCS, 2mM glutamine
2 penicillim—streptomycine] &-5-3 RPMI-1640 #]=#]
A Al 1% 100cells/ml= A AZ52 =AG F 96 well
plateel] 10004 E33lHct. CLAZ Yac-1 4| Zni=]
o= 3,6.13. 25. 50, 100 8] 22 200ug/ml F=7F = A
713} 2 sarcoma-180 A} Full %] | = 8, 16, 31. 63. 125
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roplate reader, Bio-Rad, TUSA)S °]-2-5}%] 540nm-=
A1) optical density{QOD)gh-2 =2 v)ws gl

o2 H|EAze] 22
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Z-ml% 0, 31, 63, 125, 250ug 7F8le] 37°C, 5% COg ¥l 2
7lefl A 2427k woksbeich. o] 55 300 X goll Al 10:23L,
10,000 % goll A 30E7F A #2217 & 2 ASdE 3
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IL-1 assay
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ghed 37°Cel|l 4] 434 2k vl ket vl IL-1 €l &4 Al £2l
FAA xS A s A E S o A m)of| ] 9] 72
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IL-2 assay

IL-22|&4 A ZF4 CTLL-2 A £E o] &3+ v
(2102 W3 sl [L-2 24§ st =2 A 25
Lafo g HE] Heakks OTLL-2 A = 10% FCS, ml
= 20009 IL-27} &-72 RPMI 164000 7] ol A 32k
vl oF F trypan blue o 4 0 7 A F2] viahility & &
ol miw 1< 10° M E£2) Fxs Al odshda] A
Hef AFgshgde}. 109 FCS7H -2 RPMI 16400% #]
o CTLL~2 A1 (1% 10°cells/ml)7t ¥-§-5 #1294 50
W= 96 well plateel] 718+ 3 o} A v]AA E 0ok A=
ol Boul- = H7)ated 37°Cel 4] 1841 2h wiekated vt CTLL-
M Eo] ZAA T E kA ¥ 4] A A} £ oA 9}
22 vyle g MTTE ol-83h AEs ek

Azt o T

M ES4HE T}
CLAZ} st S ol A= A dal A% HE
#1222} CLLAS mouse lymphoma cell?! Yac-1 4] £}
Bopal A E4] sarcoma-180 A E| =2E 2 A st
4°.=17P Wik A TEY FA4E MTTE ©)4% co-
lorimetric assay BHH 2.2 FE&4)

Table 149} o], CLAE Yac-1 Al 28] &40
g 75 A A EA-S crepbie] ml = Sug o] A 7L
S5 o =T )8 FAE Fha A FH 2m (p<i05) 2L
Eas (3, 6, 13, 25, 50, 100, 200ug/ml) &4 +] 5]
3 E3] ml =% 50ug o148 CLA E7lel| A e 5497

- Michael W. Pariza

Table 1. Inhibitory effeci. of conjugated linoleic acid
on the growth of Yac-1 incubated for 4 days

at 37°C
i Inhibilion rate
Treatment oD~ value (%)

Media 0.050+0.006
Control 0.787+£0.013

CLA 200ug 0.094 +0.008" 99.871.00

100ng 0.09610 0107 99151085

50ug 0.101+0024" 9845242

250 0.311+£0.005 6827014

13ug 0.566+0.023" 31.75=1.58

Silg 0.657£0.021" 1293=0.80

Jug 073220.047 795355

Values are means* S

”Optical density, the growlh ol Yac-1 cells measured
by colorimetric assay with 3-[4,5-cimethyiihiazol-2-v1]-2.
S-diphenylietrazolium bromide(MTT)

"Significantly different from the contral by Student’s t
test(p<0.05)

7] 98% o] Abel git). el2] g CLAL| oM F el of gt
22 A F 3= B4t Al x4 sarcoma-180904 = 3¢
2= EdCLA%S S 1 8§ 16, 31, 63, 125, 2501g/ml), ml
2 CLA 195ug o] 4be] m ol A] ol 4 £ 2218 809%
o] 2 &f A 417 = 75 w72 ¥ g vi{p<0.05, Table 2).

CLAZ} 714 & dhsbahg-of ¢h ) 3 A= 28] 2] A o
o gled = b3l % yhel )% edaboh ey Shultz 5(22)
2 CLARE Abe] et Ala Al Aol it o 7=
o] el &2 gl gler] CLAS =" MCF-7 A%
E& dlzToll A 1ok AL PHlleucine, ["Hluridine, PH]
# 9} (incorporation) 3} 9 2-(23) -2 7] F<]

thymidine<-

Table 2. Inhibitory effecL of conjugated linoleic acid
on the prowth of sarcoma—180 incubated for 4
days at 37°C

Inhibition rate

Treatment OoD" value (94)

Media 0.100=0.004
Control 0.6251+0,004

CLA 250ug 0.193=0.006" B2.27+1.02

1250g 0.202=0.002" 80.56£0.36

63ng 0.254£0.010° 70701050

g 0.592+0.001" 31.7411.29

16ug 0578+0022" 894460

Bug 0.624£0.022" 017451

Values are means+SD

YOptical density, the growth of sarcoma-180 cells measured
by colorimetric assay with 3-[4.5-dimethylthiazel-2-y1]-
2 5-diphenyltetrazolium bromide(MTT)}

*Significantly different from the control by Student’s £
test(p<0.05)
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Fig. 1. Effecl ol conjugated linoleic acid-culture sup-
ernalant on the production of interleukin—1(IL~1).
Spleen cells(1 » 10%ells/ml) of Bally/c mouse were cu-
livated in RPM] medium supplemenled wiih 21, 63,
125, 2301g of CLA for 24hrs at 37°C. After treatment,
culture supernatanls were harvested by centrifugation.
Each culture supernatant was added to thymocyte
cells(I * 10°cells/ml) with concanavalin A{Con A, 44t
o/ml). After 4 days culture, the growth of thymocyte
rells was measured by colorimetric assay with 3-[4,5-
dunethylthiazol-2-¥1]-2 5-diphenylletrazalium bro-

_mide(MTT).

Sigmficantly differeni {rom control by Student's ¢

test{p<Q 0b}
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Fig. 2. Effect of conjugated linoleic acid-culture sup-
ernatant. on the production of interleukin-2(TL.-2}.
Spleen cells were trealed with various concentrations
(31, 63, 125, 250ug,/ml) of CLA by the some procedure
as Fig. 1. Each culture supernalant was added to CT-
LL-2 cells(1 % 10Pcells/ ml). After 4 days culture the
growih of CTLL-2 cells was measured by colortme—
tric assay with MTT
"Significantly different from control by Student’s &
test{p<.05).
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