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Effect of Conjugated Linoleic Acid and Its Isomers on the
Apoptosis of Caco-2 Colon Cancer Cells

Eun Ji Kim'? and Jung Han Yoon Park?’

'Division of Life Sciences, “Silver Biotechnology Research Center,
’the Korean Institute of Nutrition, Hallym University, Chuncheon 200-702, Korea

Conjugated linoleic acid (CLA) is a group of positional and geometric isomers of
linoleic acid (ILA) and has chemoprotective properties in a variety of experimental cancer
models. Cis-9,trans-11 and trans-10,cis-12 CLA are the principal isomers found in foods.
The present study was performed to determine whether a mixture of CLA isomers and
the two individual CLA isomers induce apoptotic cell death in Caco-2 cells. Caco-2 cells
were incubated in serum-free medium containing 100 M of the mixture of CLA isomers,
100 M linoleic acid, 10 uM cis-9,trans-11 CLA, or 10 uM trans-10,cis-12 CLA. The
mixture of CLA isomers and trans-10,cis-12 CLA inhibited Caco-2 cell growth. By
contrast cis-9,trans-11 CLA had no effect. Cells treated with the mixture of CLA isomers
and trans-10,cis-12 CLA produced a distinct oligonucleosomal ladder with different sizes
of DNA fragments, a typical characteristic of cells undergoing apoptosis and were stained
with Annexin-V. The mixture of CLA isomers and trans-10,cis-12 CLA increased the
activity of caspase-3, which is a central regulator of apoptosis. These results suggested
that the growth inhibitory effect of the mixture of CLA isomers may, at least in part,
be attributed to caspase-3 dependent apoptosis in Caco-2 cells.
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Conjugated linoleic acid (CLA)T A7 4 &9
719} Al EN AAF e g FfEo] e AW
Ao 2, Adl(conjugated) O] FARE AT Y=
2] = #]Ak(linoleic acid, LA)2] 92 #, 7)s}lstA] o]
AAe E3HEo|r}? CLAYE LAY w9 443 7
2% AAT YA LAGE T2 ABHHY &
3% e 7 54HQ Mo R LA
FAeE i CLAE 78 g9t 3}
Aoz FHHYL FEARNA o] PelF
29E JE}H CLAE 388 0 F linoleic acid=
Xl A= Ao = cis9trans-11 CLAS} trans-10,
cis-12 CLA olA A7} 22 48% -8-5o] 9,
cis-9,cis-11 CLA, trans-9,cis-11 CLA, trans-9,trans-11
CLA, cis-10,cis-12 CLA, cis-10,trans-12 CLA,
trans-10,trans-12 CLA % 6% o]42] o] A A7} v]
% daEo] gl TgEelt Y CLAY thakat 7]
S0 A Fzol MpE Aolutz FAFo|
A= glom,” Pl AxE="""Y ¢is9 rans-11
CLAS} trans-10, cis-12 CLAV} A2 o8& a3&
Uehds Hasigith

CLAE & ar7]ol| A &t 238 714 £ 2 Ha
EVl| el £l ERE o] o] Ay ) 3t
& 5t dFEAY FEAYEES CLAYE
oh'? 5ok A g™ 8l oo whas
AR BoiFck Eat vk SHAEFE A
L3} in vitro A¥ANAE CLAE GAFE] F24&
AAlstg ek CLA] B¢k 71AL wdelA) vt
A A gk ort, of# 7HA] 753k 71H o] A
a2 9t} Apoptosis7} CLAS] 7158 3ot 7| A o2
A7 glowl olE Sbilsk: AP AT}
HE g2
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=1}. Apoptotic cell- & AL 3, ¥ 9] -2-Z3} DNA
Hera e Yol UREPHITE™ Apop-
tosis 7] A2} Adtolr) K= apoptosis A 2.4 =
5ol 230 apoptosis A of] o]/do] A7, AlE7}
HIZZH o7 FAste] glo 2y gomg
apoptosis 71Hg 3| FA7]& AL T3 &g &
fog 73

Apoptosisi= A EU] - 2] Q] A 5ol oz A2
o] dae] A& AX o] FolArt. Cysteine acid
proteasesQ] caspase+= apoptosis®] £ 23t AR}
2 283k} Tumor necrosis factor (TNF)- ¢, TNF
receptor ligand (FasL), DNA damage 9} endoplasmic
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reticulum stress 2] proapoptotic A 27} Eo] 2w
caspase-8, -9, -10, -12 5-2] initiator caspase7} 4]
s}l a1, A8t initiator caspaset caspase-3, -6,
-7 59| effector caspase S &4 3A171c). A 3kd
effector caspase+= poly (ADP-ribose) polymerase, «
-fodrin, DNA fragmentation factor (DFF), lamin A -
o] =R Haslo] apoptosisE -FEdHeh*
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T2 Y3ke 2, CLA o] A mixture} 7N o] A
7 QAzbe] AR AIEQ] Caco-2¢] apoptosise] 7]
X+ 387}, apoptosis®] F23F 2=HQIAIQL casp-
ased] FAo) WA= AP 2AsAT
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Caco-2 A|E(HTB-37)% American Type Culture
Collection (Rockville, MD, USA)ol[4] +ds}9itth.
A Zufjokol] AL-g3F Dulbecco’s Modified Eagle’s
Medium:Nutrient Mixture Ham’s F12 (DMEM/F12),
fetal bovine serum (FBS), trypsin-EDTA, penicillin-
streptomycin, transferrin, selenium, 100 bp DNA lad-
der 52 Gibco/BRL (Gaitherburg, MD, USA)el| 4]
F-9Jsl¢d e} Linoleic acid (LA)®} conjugated linoleic
acid (CLA) o]A) 4] mixture, bovine serum albumin
(BSA), 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltet-
razolium bromide (MTT), ascorbic acid, @-tocopherol
5 Aol A83 X eFe Sigma Chemical Co. (St.



Louis, MO, USA)oll A F-9lsl9ich CLAS] o] Al A|
o] cis-O,rans-11 CLAS} trams-10,cis-12 CLA:
Cayman Chemical Co. (Ann Arbor, MI, USA)e]|A] -
QJsto] A-gstgrl Annexin-V-FLUOSE Roche
Molecular Biochemicals (Mannheim, Germany)ol] 4]
F-913}91 31, ApoAlert™ Caspase-3 Colorimetric Assay
Kit@} ApoAlert™ Caspase-8 Colorimetric Assay Kit-2-
Clontech (Palo Alto, CA, USA)ol|A] F-lslelc). A
3wl AH-E-3F 13]& BT §-7]& Corning (Cor-
ning, NY, USA)ell4] #Q)sted A-&3lqich

2) MIZEHRQE

Caco-2 A ¥+ DMEM/F12 s2] & A+-8-3le] 37°C
%83k CO; incubator (5% CO,/95% air)ol] 4] vl oks}
ek Aol ALY AEE fAB] AdlAE
DMEM/F12 vl z]ol] 10% FBS, 100 units/m] penicillin
3} 100 pg/ml streptomycing- g 7}sto] A-g3}g o).
A}EZ7} 80% confluent 3A)|% phosphate-buffered
saline (PBS, pH 7.H& A3Z9 thEg Mol &
0.25% trypsin-2.65 mM EDTAE 3| 2]slo] Al ui
oFstela WA 29ukh Zekeleh

3) MZSA #Hs £F

CLA o)A} 4] mixture®} CLA o] A A7} A|FE 9] &
Aoll v = d¥gFE dolRr] S AEXE 10%
FBS7} &5 w2 3] 4 sbo] 4x10* cells/well 2]
W5 2 24 well-plateo]] E-Fs}gd ). 244 7ko] =]yt
& FBS7} ¢+ serum-free medium & 2 2 ¥1s}9 o).
Serum-free medium-2- DMEM/F12¢]] transferrin (5 g/
ml), selenium (5 ng/ml)-& H7lsled w59l A4}
AL} Ab3LE Hkz] 3l 7] 9] @l ascorbic acid (50 ng/ml)
9} @-tocopherol (20 ng/ml)-2- 7}lslgict 2441 7F
Z-oF serum-free mediumol] 4] wljeksto] FBSS| &3}
E wiAgE & AdAke] Fof 9l serum-free medi-
o AL makeheleh iAol H7Fe AR
o Kim 5] Ag¥ oz, Aol gl
BSAS} 41 19] Ev]&2 ZAPAA BHE AW4E-BSA
A3AF AHEstich miA of] A A AL Al BE
wellol] 22 =% o] BSA7} L85 52 BSAS <
& ZAso] Hrbslan, Aukibe] Eol e wiAl
= 24 viol w3kEigdel Aakg Hrkska 244
7k, 48A17E, 7241 7k0] 73 gk & MTT assay & 4to}
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4) DNA laddering A

CLA o] A A mixture?} CLA o)A 4|7} apoptosis
o] X AegS =ZAFsl7] 23l DNA fragmenta-
tion AEE =AYl Caco2 AELE 1x10°
cells/dishe] L% 100 mm dishel] 53 £ 99}
T8 oz ARAs AeHch AL
A7heho] 72417k ViR % X71S PBSE Yol
2 ¥ 2,000 pmoll A SEZ WA Heleho] AT
FA s}, A3 AlXEol| extraction buffer (50
mM Tris, 20 mM EDTA, 1% Nonidet, pH 7.5)5 4
o] 4°CollA] 2417} wrbslgdc}t. 1 & SDSE 1%7}
E|EF Y51 4°CollA 2A]7F s2HFs}al, RNase A
(0.55 mg/mhE H7}sle] 37°Col|A] 247}, prote-
inase K (0.55 mg/ml)E 7}slod 42°Col|A] 2417}
2ok & volumedt 7+ 9Fe] phenol-chlo-
roform-isoamylalcohol (25 : 24 : NE Yol # 42
Fol 94 Felelo] 4Ehe Hatsieh. 4ol
0.3 M sodium acetate®} 2.582] 100% ethanol-g
o] DNAE A A7) 3 DNAE 70% ethanol & 4|3
sta. Az A1 ZA . A25 DNAE- TE buffer 20 mM
Tris, 1 mM EDTA)ZE. <5¢] & 260 nm, 280 nm 3}#}
oA FHEE EH4%lo] A=kt 5, 2% agarose gel
A A7 dEslg o, ethidium bromideE 3 A4
ahol FHAI Bt

5) Annexin-V M

Caco-2 A|EE 4% 10" cellsjwelle] W EF Cham-
ber slideol] 353 ¥ 919} S Wl o = A4t
2 Aelersieh, AR Hela 3 48K 7k0] A
G Fell PBSE AE wkFE Zlojliglnh. AlZ
Annexin-V-FLUOS2} propidium iodideE 1 : 32] H]
& % incubation buffer (10 mM Hepes/NaOH, pH7.4,
140 mM NaCl, 5 mM CaClel] 59l ge8g o]
o] F-F FLollA] 208 Bt A As3 el PBSE AE
E Z83] AL T M F 271-S- 4% formaldehyde
2 Aelele] ALE DAY F YA oz B
Zshdet.

6) Caspase EAM =3

Caco-2 A EE 3x10° cellg/dish®) W E & 150 mm
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gisholl ¥ ¥ 919} B Pz APAE
2 2]3F & ApoAlert™ Caspase-3 Colorimetric Assay
Kit?} ApoAlert™ Caspase-8 Colorimetric Assay Kit
= AHg&sto] Az AlA AAG el what
caspase activitys Z74l9ith W& 7hels] A5
sl kg 2). A7ke PBSE Asbste] AL E
Fe ¥ YARe] AES FRAA. Cell
pelletol] cold cell lysis buffer2- 23 7}slo] od-S-of| A
1587 STkt § AARelsel 43g Qlgle
=, BCA Protein Assay Kit (Pierce, Rockford, USA)
& Agtol o) il d g SHHAh. 0 g
el A ol] DTT7} Eo] 1+ reaction bufferZ X 7}s}
31 caspase-3 subsatate?] DEVD-p-nitroanilide (DEVD-
PNA) = caspase-8 subsatate?] IETD-pNAE 4l o]
37°Coll Al 147} Z-¢} incubations}wd A] 208 712 o
£ 405 nmollA F3 55 FAHGc

7 8AH A&l

E B4 £ mean+tSEMe 2 el
G715 Z 3= SAS (Statistical Analysis System) PC
=23l o gujel A Bt % AUT
5ol FFAL] §914E 0=0.05 FEoll A analy-
sis of variance®} Duncan’s multiple range testol] 2]}

2A8g,

Lot

e at

1) CLA O|M | mixtureQ} CLA O|MX7} Cj
Y ME2 SAo DIXlE A

CLA o] A Al mixture®} CLA o] A7} ¢17k9] o]
Aok A F o) A G-el3}k cell lineQl Caco-2 A|E2] =
Alol] w2 = FFFE dolhr] @l CLA o]4dx]
mixture, trans-10,cis-12 CLA, cis-9,trans-11 CLA,
LAE Al wljokedell Hrtsle] AEE migst ¥
Aolgle AlEFE FA3I3itt. 100 4M CLA o] 4]
A mixture& A1 S AL 2412 242 7b0] %)
& FRE foH oz gaste] 1247l At
Ahg Ad7bebA] g2 el vlsl Aol gl AlE
F7} 36% FraslgithFig. 1). LAE CLA o] A |
mixture 87} 3 E} 7L BT 2 M A 244
Zrll AAks ek g dlzdio A%
Z40] F7hsgl ok, 48217k, 9641 el §-217]

29 I control
CLA 100 uM
164 B3 t10c12 10 uM
BE coti1 10 uM
121 R LA 100 uM

Absorbance (at 570 nm)

Hours of treatment

Fig. 1. Effect of the mixture of conjugated linoleic acid
(CLA) isomers and the individual CLA isomers on viable
Caco-2 cell number. Caco-2 cells were plated in 24-well
plates at 4x 10" cells/well in DMEM/F12 supplemented
with 10% FBS. One day later, the monolayers were
serum-starved with serum-free DMEM/F12 supplemented
with 5 pygfml transferrin and 5 ng/ml selenium for 24
hours. After serum starvation, cells were incubated in
serum-free medium containing 100 uM CLA, 100 M
linoleic acid (LA), 10 uM cis-9,frans-11 CLA (c9tl11), or
10 uM trans-10,cis-12 CLA (t10c12). Cell numbers were
estimated by the MTT assay. Each bar represents the mean
+SEM (n=5). Bars with different letters are significantly
different at p<0.05 by Duncan’s multiple range test at
each time point.

Al ztol7} A eh(Fig. 1). CLAE T4 3t U= ©]
AA 5 2 deke] 7h B2 ol AR cis-9trans-
11 CLA®} trans-10,cis-12 CLA7} Caco-2 A|E9] =
Aol mX& Qe 2AET] 9@ CLA o4
mixture 7} 59 17102 10 /M2 52 AE
sleploll 7kl AES] FA4 AEE vl Lok
o} cis9,trans-11 CLAY A|EZFAl0)] 338 w|x
2} ¢kl o} frans-10,cis-12 CLAYL A|E9] A
x| 5] ZHAsl o). trans-10,cis-12 CLAS] A X
A A= 4817 o] FHE b, 10x4M
trans-10,cis-12 CLA+= 100 M CLA o} A A mixture
o €18 AIE 34 oAl RES} FeAH Hol
Pt ch(Fig. 1).

2) CLA O|MA| mixturel CLA O|MR|7} CH
et MZ9| apoptosisOi] O|Xl= &t

=

ofN o

CLA o] A mixture@} CLA o)A A7} apoptosis
E FE3=AE dolE 7] $8) DNA ladderingS-



A AJsle] DNA fragmentation E& Z A3} ). Al
Zo] F4 oA ZHU) IR 100 M CLA o] A
A} mixture®} 10 uM trans-10,cis-12 CLAE =] 2] 3}

Al Zol] A = apoptotic cell death®] & ¢l oligonuc-

100 bp
bp DNA
Ladder 1 2 3 4 5

Fig. 2. Effect of the mixture of CLA isomers and the
individual CLA isomers on DNA fragmentation in Caco-2
cells. Cells were plated at a density of 1X 10° cells/dish
in 100 mm dishes and treated with fatty acid for 72 h as
described in Fig. 1. DNA samples were prepared and
analyzed by 2% agarose gel electrophoresis. A photograph
of the ethidium bromide-stained gel, which is represen-
tative of three independent experiments, is shown. (lane
1; Control, lane 2; CLA isomer mixture 100 M, lane 3;
t10c12 10 M, lane 4; c9t11 10 M, lane 5; LA 100 xM)
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leosomal-laddering patterno] &#]&] v}e}yke}. Hbad
AE ZA0 obRa G2 1104 B3t LA%
cis-9,trans-11 CLAE X 2] &t A Eo|4 = DNA lad-
dering patterne] L}elL}A] 9kgkel(Fig. 2). CLA o4
A mixture®} trans-10,cis-12 CLA®] 353 apop-
tosisE &913}7] 94l Annexin-VE A3 A2
Fig. 3of] Vel St A4S A elsbA] gk iz
79 AZEE Annexin-Vol] 9] AE A ekgkA|k
CLAS} trans-10,cis-12 CLAE X 2]3 Al¥E Amn-
exin-Veoll &Jzf dA=]o] FFAE w A chFig. 3).

3) CLA O|AA| mixture?} CLA O|MA|7} ca-
spase EAM0ff D|X|= HE

CLA o|AA] mixture®} trans-10,cis-12 CLAS]
apoptosis £ 7]A-& dotE 7] 93l caspase-39;
caspase-82] A& FAsIAch AgAHE Hrtbst
A 9k =Tl H]3l] 100 M CLA o] A A mix-
ture®} 10uM trans-10,cis-12 CLA H7}gk H-$
caspase-3 A2 FolF o2 Frlalqict 100 4M
LAS} 10 4M cis-9,trans-11 CLA-- casapse-3 24 oll
d¥FE mXA L&Yrh(Fig 4). Fig. 5& AZ &
A A A @] 3 caspase-8 BA-& FA 3 AF}olct
Caspase-30 4 3}= 2] caspase-8 Z4-> CLA
o] A A mixture®} trans-10,cis-12 CLAC| &]& t}a
7V S et o3 Ql Xol& gldl
t}Fig. 5).

CLA t10¢12

Fig. 3. Fluorescence micrographs of Caco-2 cells stained with Annexin-V after exposure to CLA or frans-10,cis-12 CLA.
Cells were plated at a density of 4x 10" cells/well in chamber slide and treated with fatty acid for 48 h as described
in Fig. 1. Cells were double stained with Annexin V and propidium iodide. Images were obtained using a fluoresence
microscope. Microphotographs are representative of three independent experiments. Magnification, X 200.
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Fig. 4. Effect of the mixture of CLA isomers and the
individual CLA isomers on caspase-3 activity in Caco-2
cells. Cells were plated at a density of 3 x 10° cells/dish
in 150 mm dishes and treated with fatty acid for 48 h as
described in Fig. 1. Cytosolic extracts were prepared from
cells, and caspase-3 activity was determined by measuring
the cleavage of the substrate DEVD-pNA. Each bar
represents the mean=SEM (n=3). Values with different
letters above each bar are significantly different (p <0.05)
between different treatments.

Caspase-8 activity (% of control)

T T T
Control CLA t10c12  c9t11 LA

Fig. 5. Effect of the mixture of CLA isomers and the
individual CLA isomers on caspase-8 activity in Caco-2
cells. Cells were plated at a density of 3 x 10° cells/dish
in 150 mm dishes and treated with fatty acid for 48 h as
described in Fig. 1. Cytosolic extracts were prepared from
cells, and caspase-8 activity was determined by measuring
the cleavage of the substrate IETD-pNA. Each bar
represents the mean=+SEM (n=3). Values with different
letters above each bar are significantly different (p < 0.05)
between different treatments.
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o] Fk YAo] JA|FE ) So] Park 7o) ol
aE o, At AL SW480 A E¥ e} HT-29
AZEPE ALE in viro AYAE CLAE WA
o A EL FA & AA3 dAEAt o] = CLAYE
NGl = 73t 3ok AFgo] AUS-& HojFrh 2
Aol A E CLA o)Al A mixtures= 17ke] thalol]
Al FEligk EAIEQ] Caco-2 A E9] FA41& AA 3
A A8} chFig. 1).
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btk 255 Wl 28] CLA o] 4] 5 24lo]
9 oA S BE AT Wrs] AP 3 9ok

Kim 5%} Oh 5”& 717} vlget 41 £e HT-20

AT} Az AlEZel TSU-Prl A|XAAA trans-
10,cis-12 CLA7} € 7 9 ol AAYS 2
I3}gich. Fig. 1014 B ule} Zro] CLA o] A3
mixture?] 1/10 TEZE cis-9,trans-11 CLAS} trans-
10,cis-12 CLAE A X wjeklol H7}3l % cis-9,
trans-11 CLAE A|Z FA] ol f-21 4 Q] o3

A 9k vl frans-10,cis-12 CLAY= A X Z418 3§
] rAasldr). o]+ mrans-10,cis-12 CLAY) 34¢F
B4 UehiE ol ek A9 ATe] AT
2 #Qlelt Astolch.



CLA o] A A mixture®} trans-10,cis-12 CLAS] 7}
g gk aabv wra gl o, & ooy ¢ &
o ERo g ALy A d 1A A7t
Agg=lofof 3 Ho 2 AgE ) G AT 4
I A o] Bl o3k AlEe] n A 4
off oall 2=l a2 kAol apoptosisE
AAsA frEste A2 g3l et 714 9
vz e Y B e AE CLA o]
mixture@} CLA o] A A7} tlAFet A3E Q) Caco-2 A
F 9] apoptosisel] 1| X]&= dakE =AYk CLA
o] A A mixture®} CLA o] A A7} apoptosis®] &3
21 DNA fragmentationol] ¥| %] & < 3F-& Fig. 30i] 1}
et tAlE] FAlol Gd3ke mix)A g
LAS} cis-9,trans-11 CLA2 DNA fragmentation-g %
HebA gkgtou, Az FAS A3 AL
CLA o)A A mixture®} trans-10,cis-12 CLAX= DNA
fragmentation Z#s}gJclFig. 2). CLA o)A ]
mixture$} trans-10,cis-12 CLA®Y 2]3} apoptosisi=
A|EE Annexin-VE I Mslo] gl 4 glgir}
(Fig. 3). H523k A 24, Oh 529 A AL Al
F09] TSU-Prl Al&EollA CLA o|A A mixture$}
trans-10,cis-12 CLAF A Z2] DNA fragmenta-
tiong Zelslgl ok, LA} cis9,trans-11 CLAX:
DNA fragmentationel] g 3k-g w|X]A] 94-5-& B s}
Ak CLAE 4 A9 4 A= 4129 apoptosis
£ freste] 4 49 Az U= gastar A
29 wAAH F4¢ ALY CLAE 8
HAIE2] apoptosis® FE3HE? B ol ol A
CLA o] A A mixture®] 1/109] % & cis-9trans-11
CLAS} frans-10,cis-12 CLAS M| ZEol X3t 7%
trans-10,cis-12 CLAY apoptosisE -$-E3lg o )
cis-9rans-11 CLAY apoptosisE -§- %314 &gket
(Fig. 3). trans-10,cis-12 CLAY 9] 7+eF A|Eo)
dRLh-84 A ZV tjgel A|FEol SW480 A E,2 A
A4 FAEQ TSU-Prl AE? G chakdt A Eol
B2F Ao g apoptosisE FEslgrh wby
cis-9trans-11 CLAY EEZ He A 95 ¢4
EZFo)|A] apoptosisE FEslG o}, B oo
ol A9} ol AFEZ Al Aol apoptosisE §
T3] Z;eh P o) prans-10,cis-12 CLAZ}
cis-9rans-11 CLAR Y} & 3}A © & apoptosisE -F
23} vl o] CLAE FAsHE olAAl 5 HAH=E

Z
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TAT B o2 AAlRe &4 ol A
Al 3tet.

Caspase apoptosis®] £Q 3l =4Iz} = 283+
o QA 5L caspase®] BAL Z71AA AE
2] apoptosisE G531 Aoz R ¢up P
Palombo 5'"& t]A<} A £ 0] MIP-101 A E9} &
A A EQ PC-3 A Eol|A] trans-10,cis-12 CLA
ol] 2]3) total caspase (caspase-2, 3, 6-10) FAo] =
Fhsteiehn Haehgleh ol CLAS] &l Aol
caspase-dependent apoptosisol] 7] ¢l gttt 745
A gk, B oAl A= death receptor-mediated
signalol] 2]3] #-AJ3}l%¥]+= initiator caspase! cas-
pase-8 A3} effector caspase?] caspase-3 A S
Z A1}t Caspase-8 4 CLA o] A %) mixture
$} trans-10,cis-12 CLAO|| &}&l {-olH o= wgs)
A ¢k o1} (Fig. 5), caspase-3 EA1-S CLA o] A |
mixture2} trans-10,cis-12 CLAol] &)} Z=7}s}9ivt
(Fig. 4). Yamasaki 5°"-& 7Fo} A9l dRLh-84 7}
& AFEA trans-10,cis-12 CLAo]} 9]3} caspase-3
9} caspase-92] #Alo] Frbsledria Warstgict.
el AIEQ] Caco2 A|Eefl4] CLA o]A x|
mixture®} #rans-10,cis-12 CLA7} caspase-3-dependent
apoptosis& & & 4 gtk

Z =

2 AdollA & CLASE 21 o] A gt 713
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