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the Human Colon Cancer Cell Line, HT-29*

Kim, Eun Ji ' Cho, Han Jin - Kim, Seck Jong**
Kang, Young-Hee - Ha, Yeong-Lae** - Park, Jung Han Yoon'

Division of Life Sciences, Hallym University, Chunchon 200-702, Korea
Division of Applied Life Sciences,** Graduate School, Gyeongsang National University, Chinju 660-701, Korea

ABSTRACT

Conjugated linoleic acid(CLA) is a group of positional and geometric isomers of linoleic acid(LA) and exhibits anticarcinogenic
activity in multiple experimental animal models. Cis-9 trans-11(c9:11) and trans-10,cis-12(t10c12) CLA are the principal isomers
found in foods. The present study was performed to determine whether CLA and the two isomers inhibits HT-29 cell proliferation
and to assess whether such an effect was related to changes in secretion of eicosanoids. Cells were incubated in serum-free medium
with various concentrations(0 to 20uM) of CLA or LA. CLA inhibited cell proliferation in a dose-dependent manner, with maximal
inhibition(70 + 1%) observed at 20uM concentration after 96 hours. However, LA had no effect at the same concentration range.
To compare the ability of ¢9¢11 and 10c12 to inhibit cell proliferation, cells were incubated with increasing concentrations(0 to
4pM) of these isomers. T10c12 inhibited cell proliferation in a dose-dependent manner. A 66 4 2% decrease in cell number was
observed within 96 hours after addition of 4uM ¢10c12. By contrast, ¢9¢11 had no effect. The concentrations of CLA and the two
isomers in the plasma membrane were increased when they were added to the incubation medium. However, they did not alter the
levels of arachidonic acid in plasma membrane. To assess whether the proliferation inhibiting effect of CLA was related to changes
in eicosanoid production, prostaglandin E(PGE,) and leukotriene B{LTB4) concentrations in conditioned media were estimated by
a competitive enzyme immunoassay. Both CLA and t10cI2 increased the production of materials reactive to PGE, and LTB,
antibodies in a dose-dependent manner. By contrast, ¢9t11 had no effect. These results indicate that inhibition of HT-29 cell
proliferation by CLA is attributed to the effect of the r10c12 isomer. The materials reactive to PGE, and LTB, antibodies may
inhibit growth stimulatory effect of arachidonic acid-derived eicosanoids on HT-29 cell proliferation. (Korean J Nutrition 34(8)
896~904, 2001)
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Aol whAg AAsh= g7t Ak Hashrh. Egt
Q1zke] A9t MEQ Caco-2 A EE eicosapentaenoic
acid®} docosahexaenoic acidell &) AX F2o] JA 5
Aty HuEHtom? 9o Az 58 B o] Aus
TA3HE At FHol wheh digehe] Bl viAje g
o] 2o+ S & 5= qlrt.

Conjugated linoleic acid(CLA)x= &% (conjugated)
B o)F AFE 7HA 2 U+ linoleic acid(LA: cis-9.cis-
12-octadecadienoic acid)9] $1214, 718}8H4 o] <]
E3rgolty. CLAE HarldA & &3& /il 4=
Ha B0 oa) Ae B FAHAJLD WF FEAA 7
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trans-10,cis-12, trans-10,trans-12 CLAY] 8712] o)A A&
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1. &

£ o] AMSg g3 AEQ] HT-29(ATCC HTB-
38)-2 American Type Culture Collection(Rockville,
MD, USA)oA FY4stA ARE-3IATE, Al Eufjedol] AL
Dulbecco’s Modified Eagle’s Medium: Nutrient Mix-
ture Ham's F12(DMEM/F12), fetal bovine serum
(FBS), trypsin-EDTA, transferrin, penicillin-strep-
tomycin, selenium%- Gibco/BRL(Gaitherburg, MD,
USA)ol A T4 tt. Linoleic acid$} conjugated lino-
leic acid(CLA)+= Sigma Chemical Co.(St. Louis. MO,
USA)olA, CLA o4 AQ! cis-9.trans-11 CLAS} trans-10,
cis-12 CLA¥ Cayman Chemical Co.(Ann Arbor, MI,
USA)A 24z} )t AHE-8k Tt 3-(4,5-dimethyl-
thiazol-2-yD)-2,5-diphenyltetrazolium bromide(MTT),
bovine serum albumin(BSA), ascorbic acid, a-tocoph-
erol & 7€} A@ol AHE3E Al2k2 Sigma Chemical Co.o|
A Tt ARSI ME uiokol] AM8-3 13]8 B 47)
¥ Corning(Corning, NY, USA)olA 74]5ted A1&315c),

2. BRI Ft KAt 2N
AAEE w2 el #rhsbr) 98] AAte] ¢l BSA
# EFAE TEo] ARSI At BSAS] BjhA)
+ van Greevenbroek™ %o] A3 W& tﬂzﬁo}a} o}
S AWt 40pmolesE 95% ol gh2o 19 & 100
mM NaOH7} 34 95% o &8-S 7hate] & 4t %)
WA SRS A vt A2A F 55~60T 9 Fid
FHT ImlE 718t =90 3 7)o} 7.5% BSA €4 9
mlE 7Fsted 2 4o A iH-BSAS B34 E wheict
A HA-BSA B3 = 0.25m1Y Bste] da spam &
Mg F 288l -20Co W% Basguisl ALgEgi.
49 ABSA B3l AuHte BSAS Eu)71 411
o, kel FEE 4mMel it

3. ME Y
HT-29 ¥ = DMEM/F12 viA & A3t 37C &8

[o4
—_—



898 /CLA2] tiaket A% Z4) oA &3}

3t CO, incubator(5% CO»/95% airYoll A wjekatsich. A
ol AHEE AEE FA317) H8jA = DMEM/F12 wj#]
ol 10% fetal bovine serum(FBS). 100units/ml pen-
icillin® 100pg/ml streptomycin® 2 7}she] A&}
ME7}+ 80% confluent A phosphate-buffered sa-
line(PBS. pH 7T4)2 M¥9 @35 Aol % 0.25%
trypsin-2.65mM EDTAE A zlste] Ao sjkatda ul
A 2¢nie) gkt

4. NPMe T GE NI 54 Bigt 5

CLASH CLA o]dA9] sx8 dejstale o Az F
Aol WX IS otrr] 8l AEE 10% FBS7F £
# iRz gMske] 50,000 cells/wellel UE= 24 well-
plateol] 58ttt 24A12ke] A #hgh F FBSOl| ¥ of
AE THE Aty FEge wiAlsly] Ad FBS7E gle
serum-free medium® & W&ttt Serum-free me-
dium® DMEM/F129] transferrin(5pg/ml), selenium
(5ng/mb)& H7iste] whER L Xaate] 4tshE wAs)r)
)8l ascorbic acid(50ng/ml)¢t a-tocopherol(20ng/ml)
< A7ysdnk. 2447 F9F serum-free mediumol A Hl
¥t} FBS &35 wiAst § 2wito] E0] 31+ ser-
um-free medium .2 XS ngslch Agate] &
E wiAlE 2Y mhot wESHATE AARE H7bekal 484]
7+, 96A17t0] A#E F MTT assay’ & AEFE S35}
Atk MTT assaye PIEZ=Eo} o] &A1= succi-
nate-dehydrogenase’l MTTE g-g3le] FE249] for-
mazang #4349 A% formazang isopropanol®
£33t 570nm HFolA FHEE S48 ot e
AESE M08 Z2AsHE Wolth, B AP AN o
2] ¥ ou] 23S Fa A st MTT assayd] 2
HRe A AEFE ST ARX Y A4 A &
Ar = 0.999)E vepdct 2

5. MZ 4% =M 53

CLAS} CLA o] A171 M3Ee] Z-2 vjxje 374 9
&g A ny] 4% 248 A8 M¥EE 10% FBS7H
238 wiX 2 50,000 cells/well®] U=7t HA A5t
24 well-platedll E5351%t}. 24A17k0] Xt Foff DMEM/
F122 AX9 @3& 3o i F Aide] 59 e
serum-free medium .2 w@stgct AEe £ 49 F
ot wiFElx 29wl wiAlE sl on 29 wioh
MTT assay® MEFE £33t 2+ Awide] AEY F
Aof njx)= g&g FEs.

6. MESfe APN =Y Y

CLA® CLA o|AAE H7lstade o M= 2kt =
Ao WsE #asly] 8l plasma membraned %23}
o] Ag F&% F A¥HS methyl ester® THEO]A]
gas chromatographyE ©}838t =|dbike] 248 B4
stant. AxEE ZF s #okste] 150mm F A4
3Y7F WS & wiAE A Ag th- Hepes buffered sa-
line(HBS. pH 7.56) 2 MI¥ @38 A2t & TES(10mM
Tris, 1mM EDTA, 0.25M sucrose, pH 7.4)% 29} ce-
1l scraperg ©l-&3ste] AMEE FAH3IAC. 28 A
Dounce homogenizer® w238t %] 3.000%gollA 108
A4l wejslte] AFas At FEAE 30,000 % golA
4587+ 94 B-2]8te] plasma membraned 2 3lHrh,
Folch%*¢| ¥4 w335l plasma membranec] A =
g FFIQUT. F23 AL 4 o PHOE me-
thyl ester2 W&} & A 1IN H:S0/methanol-&
7¥ake] 587 100TAA T3 A204 Y7ok &
Z542 #718tal hexane 2 2 #5319t Hexane 5%
ES B2 AHsla sodium sulfate anhydrousE 3 71ét
of =88 A A3l gas chromatography(GC)E #4138}
Atk GC ¥42 flame ionization detector(FID), Su-
pelcowax-10 capillary column(60m X0.32mm, i.d., 25
pm film thickness)®} Hewlett-Packard 5890 integ-
rator’} 2328 Hewlett-Packard 5890GCE ©]-&3}o]
BA8lth Carrier gast No(2ml/min)els, 28 2%

O

= 180CAlA 200C7HA] 9 2T FMIE 2ROPS

A28k e, Injectorst detectors] 2=+ 260°ColAt).
7. YWAIY Prostaglandin E(PGE,) % leukotriene B4LTB,)

53

AEE 2477 F< #lF3 F serum-free conditioned
medium FA38I9th 4% serum-free conditioned
medium®l glacial acetic acidg #7}5t pH 4022 %
A3 thE ethyl acetate(3 1 1, v/v)E %] eicosanoids&
zZsl9ch. PGE2 LTBA enzyme immunoassay kit
(Cayman Chemical Co., Ann Arbor, MI, USA)2 A}
B3l A|z3)Aboll A A uhy ol whet g EA 8T

8. 1 X

RE B4 $xE mean £ SEMo 2 el 3
# A SAS(Statistical Analysis System) PC &
a9 o] 83t BA BAY. 74 A HAAE
9] §94L a=0.05 &0l A analysis of variances}

Duncan’s multiple range testell 213} BAstgch*
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1. CLAY O3S MES MY OINE 9%

CLAZ} 17be] gt MEANA Fal cell line$! HT-

29 Ajx 8] F4o mA= 43S dolr ) A8 CLAE 0,
5, 10, 200M %% serum-free medium®| #7}shed
48213 = 96417kl A e T HESFE E4eq
HT-29 M ¥ CLAE #718H4] 22 serum-free medi-
umol A 1 F7F F7heke 96417 ok sl el Zr1E
Herh o] dixe] 548 CLAZ 7}slam 482)7r0) A3}
g 5B CLAY %7} 37He+5 fa8oe 7hasly
o 5uM CLAE #H7beE 49 4922 2bolrt ¢l
CLA 93t AE FA9 ZhAE 96A| 7ol = L @A 5t
Al vebskor] 20M CLAE #7138 A ¥y CLAS 37t

3HA) otz Aol vls) AE Falo] 70% AU
(Fig. 1).

LAZY A F2of vA= E-V%v?_‘: w2sl7) 98 LAZ
CLAS 2& =8 H7hgh & M¥el 54 ez Bas

Aot LAE Al 348 744417 CLASH: 28 A%
o Sl Fo 8 S wAA eFdHFig. 2).

Fig. 32 CLAS MXE T4 22 83071 47)zkell 2 A
A FARERE AHET] 93 149 S T 4% 3
& 54T oty Oh 57 o8 nand A7 2o
S A 2)shA) 92 controlit-& A v A Zs} s

10901 AY w7Ax AHH S BAT 7 olF
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Absorbance {(at 570nm)

Hours of Treatment

Fig. 1. Effect of conjugated linoleic acid(CLA) on the proliferation
of HT-29 cells. HT-29 cells were plated in 24-well plates at 50,000
cellsiwell in DMEM/F12 supplemented with 10% FBS. One day lat-
er, the monolayers were serum-starved with serum-free DMEM/F12
supplemented with 5ug/ml transferrin and 5ng/ml selenium for 24
hours. After serum starvation, cells were incubated in serum-free
medium containing G, 5, 10, or 20uM CLA. Cell numbers were es-
timated by the MTT assay. Each bar represents the mean + SEM(n
= 6). Bars with different letters are significantly different at p < 0.05
by Duncan’s multiple range test at each time point.
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Fig. 2. Effect of linoleic acid(LA) on the proliferation of HT-29 cells.
Cells were plated and cultured as described in Fig. 1. After serum
starvation, cells were incubated in serum-free medium containing 0,
5, 10, or 20pM LA. Cell numbers were estimated by the MTT assay.
Each bar represents the mean + SEM(n = 6). Bars with different lett-
ers are significantly different at p <{0.05 by Duncan's multiple
range test at each time point.
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Fig. 3. HT-29 cell growth curves. HT-29 cells were plated in 24-
well plates at 50,000 cells/well in DMEM/F12 supplemented with
10% FBS and serum starved as described in Fig. 1. After serum-star-
vation, cells were incubated in serum-free medium in the absence or
presence of 10uM CLA or LA. Cell numbers were estimated by the
MTT assay. Each bar represents the mean + SEM(n = 6).
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Fig. 4. Effect of the two predominant isomers of conjugated linoleic
acid(CLA) on the proliferation of HT-29 cells. Cells were plated and
cultured as described in Fig. 1. After serum starvation, the mono-
layers were incubated in serum-free medium in the absence or pres-
ence of various concentrations of cis-9,trans-11 CLA (c9111) or trans-
10,cis-12 CLA (110¢12). Cell numbers were estimated by the MTT
assay, and represent means + SEM(n = 6). Bars with different letters
are significantly different at p < 0.05 by Duncan's multiple range
test at each time point.

M Ee] FAol A= FEFE

ZAFsTl. CLA ¢]4dA9]
¥EE 4R A8l o)A TEE 1~20uME TSt
Al o] AE iAol HrlEle ou] AFE AAE
Trans-10,cis-12 CLAS %7} 5uM olellAe A 327}
Agsiglon olAdAe] TS 0, 1, 2, 4ME ARSI
HT-29 AlEo] F2lof vl Faks AHRAUTt Fig. 4A
= rans-10.cis-12 CLA9 =% €ejaiie o) Ao
249 JERNAT. Trans-10,cis-12 CLAL 5k 71
wa)l olAen MEFTE 23U T. Trans-10,cis-12
CLAS A¥ 24 zt4 aup o] A& H7h & 4841710]
At FRE Uehton 96A1zkE o)A B F7tl
w2 A 24 7 Zo A8k 4pM trans-10,cis-12
CLAY 2l#} 66 + 2%<] AE T4 7as A#siot.
Cis-9 trans-11 CLAE AX9] Sl 4g w2 gho}
M3 wjekolie] Hrislal 96A17te] At Tl MES F
Ao = Fo) A atol 7k fAUTHFig. 4B).
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Fig. 5. HT-29 cell growth curves. HT-29 cells were plated in 24-
well plates at 50,000 cells/iwell in DMEM/F12 supplemented with
10% FBS and serum starved as described in Fig. 1. After serum-star-
vation, cells were incubated serum-free medium containing 2uM cis-
9,trans-11 CLA(c9¢11), 2uM trans-10,cis-12 CLA@10c12), or 2uM
CLA. Cell numbers were estimated by the MTT assay. Each bar
represents the mean + SEM(n = 6).

Al ske] 14U37H AE wigste] M2 A F4E SH3)
At 2uM CLAL 69F-EH F92Q ME F24 ¢4 &9
2 Uehiidla AX £ g4 g3 AXE g 149
A A E AT, 2uM frans-10,cis-12 CLA &3 495
B Yebdi 22 X9 CLA By ¢ 2 A& @Ay
t}. Cis-9 trans-11 CLAS AWite H71&bA ¢82 con-
troli 3 A A4 34 veEhiATHFig. 5).

3. CLA % CLA °F¥Mt eicosanoids ¥ DA I

CLAS} LAZ wjtlol] Hrtgt 49 Al 2wt 24
o] WalE AFslr] 948l 20uM CLA, 20nM LAE Z+2} 3
7¥ste] 3Uz wike & M2t R ) Xt 29E& F
A3k AX FAE @ASHA #ar71E 200M CLAE
FA7reA 212 9] linoleic acidE #48hH= ¥, cis-
9. trans-11 CLAS%} trans-10,cis-12 CLA7Z} Z7}8hsdct.
LAE 20iM9) T2 H7he 249 Mxe x4 ue li-
noleic acid’} fedoz Frtatgdet. AAZE e ara-
chidonic acid &S LAS] #7tel 23] controla- Kot
Z7vshg CLA 7ol s iRl Aty v
(Table 1).

Table 2¥ 4uM trans-10,cis-12 CLA %5 4uM cis-9,
trans-11 CLAE 718 4 A9k 1228 2t 24
o] WalE JehdLE, 4uM trans-10,cis-12 CLAZ}F Al E2]
F42 A gaAA o] g ARSI ol dAE
ztzt wi=lol Z7hgk 79 ztzhe] A|uiate] Alxute] Q12
g Fdde #28 + gk AXFUS linoleic acid
ko ol A AE 7 A% controlt Bk Wokar. cis-9,
trans-11 CLAZ #7138 A% trans-10,cis-12 CLAZ 37}

=)
SR



Table 1. Effect of conjugated linoleic acid(CLA) and linoleic acid(LA)
on fatty acid composition of the plasma membrane of HT-29 cells

Fatty acid Control CLA LA
18:2; 9,12 39.5 + 1.5° 265 + 1.2° 89.0 + 2.0°
cis-9,trans-11 CLA 50 + 0.3° 145 + 0.7° ND
trans-10,cis-12 CLA ND 125 + 0.6 ND

20 :4; 5,8,11,14 25+07° 35+10° 50+02°
Values are expressed as pg/mg membrane lipid and represent me-

ans + SEM. Values with different superscripts were statistically dif-
ferent at p < 0.05. ND : not detected

Table 2. Effect of the predominant isomers of conjugated linoleic
acid(CLA) on fatty acid composition of the plasma membrane of
HT-29 cells

Fatty acid Control Amms_m' cis-9,
cis-12 CLA  trans-11 CLA

18:2; 9,12 39.5 £ 1.5° 29.0 + 05° 260 = 0.2

cis-9,trans-11 CLA 50 + 0.3 ND 11.0 + 0.3°

trans-10,cis-12 CLA ND 7.5 + 0.1 ND

20 :4; 5,8,11,14 25+ 0.7° 20 +0.01° 20 £ 0.2°

Values are expressed as pg/mg membrane lipid and represent me-
ans + SEM. Values with different superscripts were significantly dif-
ferent at p < 0.05. ND : not detected

PGE,(pg/ml)

OpM

PGE, (pg/ml)

110c12

Fig. 6. Effect of conjugated linoleic acid(CLA) and its isomers on
protaglandin(PG)E. secretion by HT-29 cells. Cells were plated and
cultured as described in Fig. 1. Conditioned media were acidified
with HCl, and PGE, was extracted with ethyl acetate and estimated
by a competitive enzyme immunoassay utilizing a monoclonal an-
tibody against PGE,. Bars with different letters are significantly dif-
ferent at p < 0.05 by Duncan's multiple range test. LA, linoleic acid;
9111, cis-9,trans-11 CLA; 10¢12, trans-10,cis-12 CLA.
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Fig. 7. Effect of conjugated linoleic acid(CLA} and its isomers on
leukotriene(LT)B, secretion by HT-29 cells. Cells were plated and
cultured as described in Fig. 1. Conditioned media were acidified
with HCl, and LTB, was extracted with ethyl acetate and was as-
sayed by a competitive enzyme immunoassay utilizing an an-
tiserum against LTB,. Bars with different letters are significantly dif-
ferent at p < 0.05 by Duncan's multiple range test. LA, linoleic
acid; 9111, cis-9,trans-11 CLA; t10¢12, trans-10,cis-12 CLA.

& HE linoleic acid o] Wt} o] F 71#] o}
e MED Q1AE W9 arachidonic acid &&= fo
Q1 gk mX A okr.

CLA, LA, 28]3 CLA o)X &3k serum-free con-
ditioned medium¢} PGE.®] 5% W¥3l= Fig. 69 Vet
WAt CLAS 557t 37155 PGE,9] F=7} F93
o2 Fristed 20uMe] CLAC 28 8¥ F7)13ldch. LA
o} 27t F71el wet PGE s:e ket ou
CLAC 93 PGE.®] F% F7tol vla) 1 Z71E2 g4
8 o] 20uMe] LA o&f 26 F718t9t. Trans-10,
cis-12 CLAE =7t 74458 PGES $57t £94
% F7HE BYY. Cis-9.trans-11 CLAY ¥%& 27} ut
& PGE®] 5% ¥t it

Fig. 72 CLA, LA, 287 CLA o4& 2% LTB,
FE HEE £4Y Aoty CLAY trans-10.cis-12
CLAY| F&7t 371845 LTB 55 foddoz =
718 WbH LAS} cis-9, trans-11 CLAYIA] LTB,9) ELE=
FreA]l Apol & Holx| iy
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LA®] $1A14, 7]8}eh4 oj4Ae] 23&< CLAE LA

= 08 AfA 845 JeRdY LAE 52 dgddA
ol S FR@cta RuEC Y In viro A GoA
= LAE gAEe) F4& FQ8 0" 53] dig dHEQ
Caco-2 A2 $4& Z7MAL" Cis-9 trans-11 ©|4
A9} trans-10.cis-12 o)A A7} 2z} 48% Fr-Elo] 2l 6
7HA €] o A7} mlgF EAs £4H82 CLAE 8 4
S 53l A Aol glgo] HuHJT T B TN
Q1] ol A f-2ig GAFEQ] HT-299] uvjkelol] &
AEAA gt 28-S 29 CLA o] A £3&58 H7)gh
A3 A xo] FAo] AFA ZAES AR = Yoy
(Fig. 1), CLAY AX Z4 d# g3te A7) 24 &
AH AL (Fig. 3). 794 AlEQJ MCF-7""*3} o}Ad &
AE A ¥ M21-HPBYIME CLAE B 79 #4138}
Al Alate) S48 A8k Bt

Aol M AFe A} 2ol o) NS T3 g 3L
el CLAY cis-9.cis-11, cis=9.trans-11, trans-9,cis-11,
trans-Q trans-11, cis-10,cis-12, cis—10 . trans-12. trans-10,cis-
12, trans-10.trans-12 CLAS] 879 ol A& gl &
FHEolg B dfoA CLA 8L % A=l HT-
299 ME F2& @ASA BAAB. AT CLAE +
At gle o] ol A Ztzte]l 8ol disf o] dtd
up7h Qi &9k 28-S Yehfls o) A7t ofE A1
] AT vt gl 2 A M= CLAE FAshE o
2] oA F 71 Eol A3k o)A A9 cis-9,trans-11
CLA, trans-10.cis-12 CLA”} HT-29 A3 9] ZF4d] njx]
= GEe AHESYT Cis-9.trans-11 CLAYE HT-29 A
X9 FAol AF P w|AH A9kt WHH rans-10,
cis-12 CLAE HT-29 AX9 Z2& dA3] TR
(Fig. 4). Cis-9.trans-11 CLAS} trans-10.cis-12 CLA7}
HT-299] AE FAof v]ale 932 AE 43 F48 &
A3 14 T 2 BFE YeRo] cis-9,trans-11 CLA
& ME FAoll FEE AR Foar rans-10,¢is-12 CLA
2 AE FAg @A AASATHFig. 5). 919 ARE
53 8714 o} A7t E3hE CLAY SAE 54 A4 &
= trans-10.cis~12 CLAY 213 A& & 5= vk

oz] 438& F3 CLAZ &9t FH8o] lgo] vzt
ey ow gt 7)ol o] gt 24go) el Ao dis)
B8 gHF vl glou CLAS &t 282 o &4
ol A me = vk AA, CLAZ} 72 $ ahitsia 2 2Hg

gozA gt 288 3= Aog AEHYOY? Ho
Aol oJabd CLASY gibsl 2gal 3¢k zhgahi= 14
7b s AR RIHRG*® 5, CLAE eicosanoid
o] 34 wstE 2o R Y 4 = How A
Z+E) 31 JEE®T o] eicosanoids7t A AT M X
fibroadenomas™ 9} et AE™e] Z4 3 WA B
7} e cyclooxygenase metabolite] PGE,”9} li-
poxygenase metabolite®] LTB,“= o4 £ A ¥ &
A& F7HA717] wioltt. CLAE Al¥ute] oA &
Ao Mxute] AJukat 249l WslE Z#3lo] eicosano-
idse] F4dol d&E wX AU LA7} arachidonic acid
2 A8 x o] eicosanoidss WAFE = CLAZ} LAY A
o2 A eicosanoidse] Aol HEE v Az}
=3 Qlet,

2 Ao A CLAZF Al ERty AX A e e=xlE ¢
otR 7] 98] HT-29 A¥o] wikodo] CLASH LAS ztz}
Hrveted AEE it F AET QA el xat =
e dohuskth MET A o] xukib 242 Mo}
A a2 ¥EEAT. LAE A7FA] 91" e
LA7}F oA o= 7893 CLA H7MA] cis-9.trans-11
CLAS} trans-10,cis-12 CLAZ} 718 tHTable 1).
Cis-9,trans-11 CLA, trans-10,cis-12 CLAS M X wvjofo)
o Z}z} Hrtg A Zzhe] Adbako] Mlxake] ¢1x]F
2 FYEo] 718kt (Table 2). 212y A9 <12
2] arachidonic acidi= linoleic acidell elsjAat Z7vst
tHTable 1, 2).

CLA® 98t eicosanoids®] HsE @23l s 2 o
Tl A& serum-free conditioned medium ¢ PGE,
¢} LTB.9] ¥%& competitive enzyme immunoassay
(EIA) ol ofa FA4stgrt. HT-29 M¥9] F48 &
g oz ZANAY CLAS trans-10,cis-12 CLAYE =%
7} 71845 PGESF LTB.S) 5571 %9308 S8
Ack. Alx2] FAol JeFE WX Fhar AEet 1=
W €] arachidonic acid®] #%& $7M12 LAE % &
7l @} PGE,®] %71 Skl ov 1 27148 CLA
9} trans-10,cis-12 CLA Btt @A5HA AUt AE F2
o 9 v|x|A| ¢IAW cis-9 trans-11 CLAE PCGE.9}
LTB.8) %o olw3l 93x mx)=] teH(Fig. 6, 7).
% HT-299] ME Z4& JA3 CLAE A=g x4 Y
Z Y] A1 U9 CLAY 338 7M1 7131 eico-
sanoids®] AT7HAZ 4R arachidonic acide} FeFallE=
AEe | AA ko) EIA Wldl 98] #& 5= PGE,
LTB.E S7M3Y. A= B3 EH 0} prosta-



glandin(PG)o] 5% 2 EA5x 53] dgudel 2% o
Aol PG7E 2y ER EAFTD RuHAt” £ in
vitro 3o PGE,”9} LTB,"+& ot £ Axe 54
S Z7HZIvka 3k CLAYE HT-29¢] 348 AAlsta
arachidonic acide] ®3} §le] PGE, LTBS %% %
TWNZ 7] wEe] CLAY 93} 7138 PGE, LTB.= li-
noleic acid’} arachidonic acid® AEH F cyclooxy-
genaset}t lipoxygenase©ll ]3| *&"‘*5101 g F¢ AE
o 2418 A7 E 248 48 &4 PGE. LTB+&
old A 7 o] A& ElAd AE-¥ PGE,, LTB.o] ajell
W&3sl= PGE, & LTB, fAFERE AzZtgn, Agol
Al AMEE CLAS 5 7HA9) CLA ©]4 A7 PGE,, LTB,
Aol ukg-ste) Aol JaE MXE7HE Goti ] 9
& 2 Ag2a Ax3AHCayman Chemical Co., Ann
Arbor, MI, USA)9llA AL, CLAE o] gxlgol
gt gl o] o}F wolA] B AFolM AL FRoAME
EIAS] dgS v)A)A] gsket, CLAC &3] F71¢ PGE,
= LTB, FAHEE£ arachidonic acidolM € PGE..
LTB.8] & 2§38l PGE, LTB.o 242 4&g
o2 Ao FHE JAEE Ao Algdrt

Lo

2o 9 B2

£ doMe CLAS 1 o] A7} QIzkel tiaet Al
1 HT-299] S48 AJAsh= A& FAtstn CLAC 943*
AE 22 A7} eicosancids W3t} BE#Ho) YEXE
Watna} 39k CLAS o139t Al ¥ HT-29¢] *ﬂE =
18 FoHog AAFYY. CLA TFES 143k 87
oA F cis-9,trans-11 CLAE HT-29 A X 9] F2d
ES | x| R] UL trans-10,cis-12 CLAE A X9} F24]
A AAste] CLAS AIXE 2 o4 ad+ -
ans—lO,czs~12 CLA9 23 ZYe & 4 ARt HT-29
Hxxe) FAE @A AT FEAA CLAY trans-10,
cis-12 CLAT AXZe] 14342 {)=o} AlxT 123
el CLA 33Fe F7MZ oY eicosanoidse] AAQ
arachidonic acid®} graoles G2 v|xA gogct. =
CLAE EIA el 98 325 PGE2 %% LTB,
T8 F7MNACY 28U CLAY 93 F71st PGE.
LTB& @Axe] $4& 371718 22 ¢eld PGE,,
LTBr‘ olli, PGE, =5 LTB, &3l w8-dl PGE,

EE LTBS frAFEAE AZbdrt. o] BaE0] iz
2418 2717 7)E eicosanoids®) F&Alol] AgHsl eico-
sanoids®] 2H8-& WP o2 2] F4E& Ak A
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