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ABSTRACT

Conjugated linoleic acid (CLA) is the mixture of positional and geometric isomers of linoleic acid (LA), which is
found abundantly in dairy products and meats. This study was performed to investigate the anticarcinogenic effect of
CLA in HepG2 hepatoma cells. HepG2 cell were treated with LA and CLA at the various concentrations of 10, 20, 40,
80 uM each at different incubation times. After each incubation times, cell proliferation, fatty acids incorporation into

" cell, peroxidation and postaglandin E, (PGE,) and thromboxane A, (TXA,) for the eicosanoid metabolism were mea-
sured. LA treated HepG2 cells were increased cell growth 6 — 70% of control whereas CLA increased cell death the
half of those in LA group (p <0.001). LA and CLA were incorporated very well into the cellular membranes four times
higher than in control according to concentration and longer incubation times. Moreover, LA synthesized significantly
arachidonic acids corresponding with LA concentration compared to CLA supplementation. The supplementation with
LA increased intracellular lipid peroxides concentration corresponding with LA concentration and five times higher
than those in CLA significantly at any incubation times (p <0.001). PGE, and TXA, levels were three to twenty times
lower in condition of CLA treatments than LA, respectively. Overall, the dietary CLA might change the HepG2 cell
growth by the changes of cell composition, production of lipid peroxide. Since CLA have not changed the levels of
arachidonic acid of cell membrane, which was sources of eicosanoids, eicosanoid synthesis was not increased in CLA
compared to LA. Our results was suggest CLA has a possibility to protect the progress of atherosclerosis because CLA
does not produce lipid production and endothelial contraction factors in liver. (Korean J Nutrition 37(3): 182~192, 2004)
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L3lt}” Eu LAY 8% LDL 55& A7 9 4
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CLA¥E 1987d M. Pariza7} 72 #arolq £, &
A FEA AR &7/, FeAE, e U AER
5 AdAFoE EA%L” CLAE LAS 9, 111 &=
10, 1291 &a Qx| 39 o]FATEE Ad ] o434
9 718} (cis—, trans—) ©)YAE T Ao FETA
9] x| A3} AgHo] ZL cis—9, trans~11 CLAZ} HE
A gAol 7B A LAV H¥5ECM & 3498
F5k= v CLAE 229 384, dided vheae A
AFTFn} T HAY ] oIzt N Kz 31 9l AR
A 1990 oiF-2e] CLAAT= &tatgo B3k A+
7} 75 o]t CLA dgase] 7|doze= skt
3} gae} o] FAREC|E (eicosanoid) SllA] Q] ¥3lol] 2
g AoZ o ok tE ks FE-s e B2
EAE0] el gxbsl ARAd0) Sl AoE HopM )
AA djo] £MH T Qlct 18y, CLA 557 &5
PasE S BEths 299 CLAY 1 tARbE
o] PUFAXE AtslH AEBYA Z2A3 oA Hkgdh= 21&
FAREY st A S AsishA] deths Ak o
TRIT o7 tE 7MAZ ¥ prostaglandin A 7
Atg A0 2 Cyclooxygenase 2 (COX—2) fhel 23}
Al A== prostaglandin #7F |54, Welbks 12
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9 9] dEor AxN FEEHE ReE U
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bt &3E yehdoiy ok LA &t CLAE A
Foshd RE AEZFM AEFH Y FHE RATUE
d] o]&= LAY CLA7} 46~ 32 45—desaturased]
A} 71AEA olglz|EAo 7 A EE Tgo M= W]
= e dorl7] wiele Ak

CLAS] Ezuirsle] @3t A42E BAed CLAS
LAE 58 A3 FFe A E0) gzl b8 594
o7 Z+AEI9 oy HDLE W37} glgla, fatty streak®)
ABAdo) fojR o AT ANE FRIIATE Lee T
< CLA F97 (0.5 g CLA/Kg) oA thz7 (0.5 g co-
conut oil/kg)ell B3 LDL# FAA S A3t fatty
streak= #2122 o]z} QAT T3 CLAYF HepG2
cellelA apolipoprotein B2] #8}5 ZtAaAZIch= d32
A= Q) A Munday 5 C57BL/6 vh-29]
AL CLAS 508 A7 HDLoY £ZHAHEY 5
ofl= W37t ARt HDL/TCY u]-&3 fatty streak area
= fodor It AgF oz CLAE 7+ x4
Al Gaks Fo] Aot SR S AP
o] 7+l EHE Q) fatty streak?) HAlo]| Qe F
07 AZEoiA 1 qlrk
o]g} Zo] CLASK thst 39y, AAY Wz} o 7
5 52 Pt A7) v]ste] T3l et
Z2 CLAC 93t 3|3 vE9] BiglE 7he] 2z
I} Agsle] drEsta U= A fatty streakE
7o Bl o}22] HepG2 AlEE o)88 AT uf$-
BESLY wgha, £ QT QA 7o) x| doiaL ¥
318 #As) Y619 HepG2 IHIAIES 04310 LAS
22 CLAS 508 thg AL 549 Mjsgte] 2wkt
Z/4wsl, OxLDLS #istE A4 oAl a9 4 PGE.st
TXAE £33 ofo]FAl0]E A Fof mAjE= Jege
AR na} 819ick. HepG2 FHIEE A8 2 Qb
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o] ZF diat AFRPL ul- A EEke AXoln B dF
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2 FHslg7) wiolt). E3], CLAY u7izo s ol
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serumS F7I8ISILE AEE A% £55 A8k 37T
incubatorollX] &7] (95%) 2} CO, (5%) 2 EE7IAIE A
& ZFsPaA wiFAl71 3 3~42 mich Al trypan
blueE o] &3t AEEEAHT AT APt Foae
Van Grembrock & F33t] ARes AlshEo] A4
AHA GEE Fsa® Aelsrg vk AR
Agelr A2 A= vigo LA CLAE 7 10, 20,
40 uMoZ Hj%F AIZF (0, 24, 48, 7221Zb <l w2} CLAS)
FASA 2 FTaAs w= e AR mYE A

H®gk.

2. ME3057

AE2] F482 hemacytometerE ©]43¥ cell coun-
ting Y3 MTTE #3% XTTHS ¥H8 43300,
Paull#} Scudiero 59l 28] 2522 19 vAsH
Q1 XTTHel 2% A=A AABIITE 5398l XTT
(2,3—bis [2—methoxy—4—nitro—5—sulfophenyl] —2H—
tetrazolium—5—carboxanilide inner salts)”} A&sh=
Axe] nEZEgole] gias @Yo st 73
BozN & sk A ol g3t A& A9
4% ELISA reader® 490 nm F3=elx 353
ol 7IEL MTT ¥R Uztes} 7] wite] Axs
7} A& AAAE F30] 7hedtt. T3 XTTE data <
33E& $I8te} well plate®] AE 579} XTT activity$] 4
BIAS AHE A3} H¥E7} well plate ol 10° o] &
AN Fof 71 vlangAo] goldhg & 7 YUk 182
2 HepG2 AIES] doubling time& 12835}93 cell seeding
€1 X 102= Z& 5 %k

3. NI RN 2

7t NIEE H3519 Folche) ¥l &) 2| 2& F
Z3)ith. Chloroform : methanol : NaCl (3 : 47 : 48) ¢
5349 methylationA]2F (BF;—methanol : methanol :
benzen, 25 : 55 : 20) #} internal standardE ¥ 1, hea-
ting blockelX] 100TCoA4 9087 ¥H-5A1AH wiEolAH
Z AN ZT) GC (HP 5890 T plus) E A|WAke ¥
st ZFAGAR vl wate] AgAE BEE ERlst] J%

33

4. OxLDL 2=i°t AEmMeiZo) 24 (TBARS)

4~15% gradient gel (PhastGel system, Pharmacia)
9} native buffer stripsZ ©]-83}o] A7|F5& 3t A
7} B gel coomassie buleE FAEITE? UutA o
2 Al LDLE (-) charge’} F713tch 223315

kel 242 9510 Packer®d Smith¥lS 743 thio-
barbituric acid (TBA)¥oZ A9 xjAFistES
AAE malondialdehyde (MDA) &o g A= 39t
XF AlekoZ 1.1,3,3—tetraethoxypropane g AR5}
1 mg protein®] %o wz} AAE TBARS #2E A
T b st

5. Prostaglandin £, (PGE.)<} thromboxane A. (TXA) &3
£ AT E A7 7Y clo]FAbelE FollA &4
217} @9 PGE.st o9 Y AlE TXA.E &
A AE E oA WAL AR RIA) ol AT kit
Z ol43}9] PGE, (Amershanm, RPA® TXA, & &3
ATE TXAv= vl BHFYSIEZ thromboxane B,
(TXBy) & RIA kit (Amersham) & AME-31] TXB,2] %
& A3 TXA, Q) AEZE 48k}

6. Protein 33

@Al S Bradfordfel whel S48k 95%
ethanol®ll coomassi blue 100 mg& 2& o 85% ph
osphoric acid 10 m£& €0 T/FFE 14 Y 284
ko g7 AME3lich BF F2.= Bovine serum albumin
S AHE3IT) TBARS, PGE2 TXA2 & 1 mg @3
Fog ®7)3ke] nlwsitt

7. Y%

B Al d& BE A= Minitabe 01831 E7)
A& 3o 7} AYeeitt Fo BEARE T3
t}. p < 0.05, p < 0.01 E=+ p <0.001 FFlx ANOVA
test® o83l T3 #o AL HFIon, ATt u}
E FIHS AEY gt t—testE F T 2o)E AS

S3ich
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1. ME 3418 (Cell proliferation)

dutR o g FAFFAZH AL Folgo] GAE F
Froll whe} oeksle] Apite] 2 gojshe iAot 2 &
Hote]] REofsl= #E V|F22 LAE 05, 1,3, 5 uM ¥
oJ3to] 24 hr AHS F cell counting?t 13} AdoA =
HepG2el1e] F4] a5t fllch & AelMe 231 A
dog 1,3 5, 10, 20, 40, 60, 80, 100 uMZ t}eksHA|
Fo§3}%] ethanolo] #iA9) 1%71 HEF A=s3ich
APt A F Az AALTFE FE7 HORFE cell
death7} 71819t} (Fig. 1). LAY 3% 24X)7F ik A



BEEELEE 370) 0 182~192, 2004 /185

Death rate (% of contro)
o
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Fig. 1. Relative changes of death
rates in HepG2 cell treated by LA
or CLA with various concentration
72h at 24, 48 and 72h compared to
control. Significant differences

among the level of concentration
were found and accompanied
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2 a8h
Time (h)
‘DLA‘-O Ca2o a0 reo oo Bloao [ clago E}cmaol
L

___| with the incubation time.

ol 80 uME A9t 10~40 UMZ FEE F7HA4
E 7ol B3l cell death?} 6~40% 7HA] ZAsitt
7} 48X 7¥ell= 557} Z27FEEE (p < 0.0001) cell death
7} F7Kskien 72A03 el e w2 BARC) 70%°1%
o] A7} Qi) ol e L Fold A9 ujokAzt
o] Al E e AE HAY (p < 0.0001). ¥HE,
CLAY 10~80 uMZ FEE F7RIIE gzl visiy
cell death7} 24417kl 20~50%, 48217klE 10~30%
2 aste] AE S5 A (p < 0.0001). 18
w, 72A17F "ok AlellE 10014 80 uME 558 F7H

A W 10~40%2 59 A cell deathS FLAIHT)

(p <0.0001) w&}A LASE CLAS] X up2 HEF2]
B2 Ztz}e] wjekA|zte) wlel CLAZF LARTH A E death
& dA3) 7ZAA)71E AHE B (p<0.0001).

CLAE &% 239 4597335 Farle a3
7} Sl Zio] & ol digh A7} Hol o]Foix 1
et Atge] 1% Wele] CLAE A7l AHE #
oA fakgto]l AEE o CLAZE 78 2olg &
HolA dimethyl benz[al anthraceneS 37|37t EoJA] &
W F% 2ol AAEYTE HepG2 cellg ©)-8-8 Miy-
azawa 52| A7 oAE CLA 20~40 uMellx 72412k
HlokA) FErt $7HEE gi27Q) LAT) sk $2)
£0] Fo2og ZAdloin B A7 Aue tEA o
bt} 28jvh, Miyazawa 9 rellsE LA9 CLA X+
AA ME FefetaQl zjole YAk A%k o) LAY
& Ux= s8] Wizez Hr.

2. N|ELo| A 2

CLAZ HepG2ell 5018 39 %& dE8o Ams}
off == Aoz vehdtl 10, 20, 40 uMZ CLATE
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Fig. 2. The dose-dependent incorporation effect of CLA into the
membrane of HepG2 cells compared to control (% of control)
at the each incubation times. The statistic significances could
not be analyzed because cell lysates should be collected by 2
mi of volumes. However, we found CLA was well incorporated
dose dependently in HepG2 cells.

g F7HEFE oAzl ok 1.5 Frlslsdct LA
TFojo] whE MlXEe) CLA 902 22 & glslth (Fig. 2).
HFNE LARSIY whg AlEure) LARYL 5 &3 e
Z AxeelA F71sth = 24A12F vk Alefii= LA 20
2 40 uMZt tizre 282 SV 48A1%E 724
ZF wjek Alelli= 40 uM LASI7}F tiz=e] 497 S7F
319tk CLASO o wb2 Alxete] LAY UE73 A8
o & A7} Atk 71ek 16 : 0, 18 : 0 54 AL
& LA Fo9relAy 71 LAZRRE 7Askistd 40
UMEEE 72417 oy A] & A4S Hlo CLAE &
Zpol7F gith. 18 1 1& LAFAA] Fo 557t S718r5
2:8ka CLAROJollE ddo] Qv LAFo{ollA HepG2
AT 7P FElo] Vel 42 LAY TRt
104 40 uME F7}84E arachidonic acids (20 : 4)
9] gAdo] 2~3uE F7}sk Aolth. CLAFA] Alell& 20 ¢
4g4do) 3ul| o)At FHAE T ol= LATTH= F9 3 2}
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Fig. 3. Dose-dependent effects of
-200 L LA or CLA on the fafty acids com-
Cl4:0 Cl6:0 CI8:0 CI8:1 Ci8:2 Cl8:3 C20:4 C20:5 C2:6 | Position of membrane in HepG2
@ Fatty acid cells at different incubation times:

24 (A). 48 (B}, 72h (C).

o2 yepith webd LAY LAS) conjugated o] 71t AL LAV} CLARTH BE ujokr| 7o)l 2.5u) o]4t

AIEEA C20 : 48] o] ZJolE Bl AL olo|FA: 7l @S Ktk LA 40 uM 72A17F 8k dix

oj= o) AFAQ AL T o7 AR (Fig. 3). o] 3w 71 =7k LA 10, 20 uMel 24, 4847

- ke IEE 24| ol F7HAF Y (Table 1, Fig. 4).

3. Aiag ¥ Hiwd CLA: 4Eo M 7211731%017} oo 1.54] 7H
LA} CLASoJdl] u}E HepG2 ME2) #sHE MDA
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Table 1. The dose-dependent effects of LA and CLA treatment on TBARS of the HepG 2 cell lysates according to incubation fime

(Mean * SD) MDA (zM/mg protein)

Time Control 10uM 20 uM 40 uM p-value”
Control 1.73 £ 0.14 .73 +0.14 1.73+0.14 1.73+0.14

o4 LA 1.73 + 0.14° ¥3.35 + 0.55° 3.15 + 0.05° ‘4,00 + 0.02° <0.0001
CLA 1.73 £0.14° 211 £ 0.02° 2,13 £ 0.1¢6° '2.55 + 0.05° <0.0001
p-value” 0.002 <0.0001 <0.0001
Control 224 +£0.19 .24 +0.19 .24 +0.19 224 + 0.19

48 LA ‘ 224 +0.19° ’3.45 + 0.05° 3.94 £ 0.21° ‘4,12 + 0.08° <0.0001
CLA 2.24 +0.19° ¥2.48 + 0.06° 2,63 + 003 273 £ 0.16° 0.004
pvalue” <0.0001 <0.0001 <0.0001
Control 2.61 =034 2,61 034 *2.61 £ 034 *2.61 +0.34

72 LA 2.61 = 0.34° 4,00 + 0.01° '4.72 £ 0.24° '6.93 + 0.55° <0.0001
ClLA 261 +0.34° .66 £ 0.28° *2.69 + 0.20° 3,17 £ 0.12° N.S
p-value" <0.0001 <0.0001 <0.0001

a, b, ¢ values within the treated concentration of fatty acid groups with different superscripts are significant at p <0.05

X, Y, z values within the freated type of fatty acid groups with different superscripts are significant af p<0.05

1) p-values for the significance among the treatment concentrations in the different types of fatty acid

2) p-values for the significance among the types of fatty acids according to the various concentration of fatty acid treatment
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Fig. 4. Time and dose-dependent differences of LA or CLA treatment on the relative aoncentration of MDA production (TBAR) in
whole cells of HepG2 cell lysates (A) and OxLDL particles (B) compared to control.

Z7H8 & A3k 10, 20, 40 uM FE9) 24 2 48
AZE oA FE AEAQ AEE BolARt T2A7 =
A MAE)A] ek OxLDLAA Y FASEANE A
A2 fArslE AdAe} vl fARISITh @, AE
AAe) mbsle g9 Ankst 22 OxLDLYAME CLAR
dzrrt FEHE Aol 24 7FF FrIsteix At
A x]e]] W OxLDLeIA ] #FitstE 442 LA 40 uM
o] 72A1Zr Wik Al 3R FIsE A& Aslsta CLA
o} 3A 24 gk AE € 7 Aok (Table 2). dix
Zofl gt vl-&E Yebd Fig. 404 o] 3 @& o
< A5 B 471 Qlch wEA 9o AnEg FEshd
LA7} CLARY} 3gEA4do) S7ksltin 53] sk
ZAIZE wieA] F7EsIgik. Zefu OxLDLeA 2] MDA

e LAS CALT 257} 55 &H oz Zrlshe 3%
o] gttt AE AAY OxLDLY A3} v 7L A
Ab Bojof] whe} AksbEl LDLo| EAjshs thyo] #Als}
Eo] MDAYE Akt Aot

CLAR oA #tslE Aol AL 21 CLARKIZH
FAarsldels a17] figolehs A7t Yl o] CLAY
granel 7|de R AR E gtk CLAS 3Hits} 7]
22 ol Hitsle] Akl 4l A ¥ARL CLA #
A olFATE FAHACE dopd ASEAQ B ~hy-
droxy acroline’ CLA #=A7} 3 &4iksl g48 1
el Bd2 4eEFU g —hydroxy acroline f-%4
£ enolization®l] &3] Fitsd& vepbd 9k opet,

ZA7} F B2 24 Alofl= § 229 transition metal

ook
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Table 2. Effects of various concentrations of LA and CLA on the TBARS in oxidized LDL (Ox LDL) partictes of HepG2 cell according to
MDA ( xM/mg protein)

incubation time (Mean * SD)

Time Control 10 uM 20uM 40 UM p-value”
Control 0.86 = 0.07 "0.86 = 0.07 ‘0.86 = 0.07 “0.86 + 0.07

o4 LA 0.86 £ 0.07° "1.68 = 0.27° 1.81 +0.38° ¥1.80 £ 017° 0.004
CLA 0.86 *+ 0.07° 141 £ 0.01° 1.42 £ 0.10° 1,70 £ 0.03° <0.0001
p-value" 0.002 0.007 <0.0001
Control 1.38 + 0.26 *1.38 = 0.26 *1.38 + 0.26 “1.38 + 0.26

48 LA 1.38 + 0.26° ¥2.30 *+ 0.03° .62 = 014° ¥2.74 + 0.05° <0.0001
CLA 1.38 = 0.2¢6° 212 = 0.03° 244 £ 0.12° 2,61 + 0.09° <0.0001
p-vaiue” 0.001 <0.0001 <0.0001
Control 1.29 £ 0.20 *1.29 £ 0.20 “1.29 £ 0.20 *1.29 = 0.20

79 LA 1.29 £ 0.20° ¥2.30 + 0.05° ¥2.75 £ 0.10° 3,47 + 0.28° <0.0001
CLA 1.29 £ 0.20° 2,17 £ 0.03° *2.50 £ 0.13° ¥2.70 =+ 0.04° <0.0001
p-value"” N.S. 0.005 <0.0001

a, b, ¢ values within the treated concentration of faity acid groups with different superscripts are significant at p<0.05

X, ¥, Z values within the freated type of fatty acid groups with different superscripts are significant at p <0.05
1) p-values for the significance among the treatment concentrations in the different types of fatty acid
2) p-values for the significance among the types of fatty acids according to the various concentration of fatty acid treatment

Table 3. Effects of various concentrations of LA and CLA on Prostaglandin E; (PGE,) of HepG2 cell occdrding to incubation time

(Mean + SD)

Time Conirol 10 uM 20uM 40 um p-value?
Control 18.45 + 0.22 "18.45 + 0.22 “18.45 = 0.22 “18.45 *+ 0.22

o LA 18.45 + 0.22° 2131 £ 0.22° 34.87 +1.43° A 56 + 1.53° 0.0001
CLA 18.45 + 0.22° 23.09 = 2.03° 2452 + 1.86° ¥26.20 * 2.52° 0.005
p-value” 0.009 0.0001 0.0001
Control 30.44 + 0.70 *30.44 + 0.70 *30.44 = 0.70 *30.44 + 0.70

8 LA 30.44 + 0.70° 41,82 +1.47° ¥53.61 t 4.41° 76,01 + 4.74° 0.0001
CLA 30.44 + 0.70° *31.51 = 1.07° " *30.90 + 2.08° 26,87 + 2.53° 0.046
p-vaive"” 0.0001 0.0001 0.0001
Control 55.33 = 0.61 55,33 + 0.61 ¥65.33 £ 0.61 ¥55.33 + 0.61

72 LA 55.33 = 0.61° *74.55 + 1.28° 7684 £ 1.17° 76,14 +1.00° 0.0001
CLA 55.33 + 0.61° *37.36 + 1.49° 02,79 *+ 2.52° *19.73 + 0.47° 0.0001
p-value" 0.0001 0.0001 0.0001

a, b, ¢ values within the treated conceniration of fatty acid groups with different superscripts are significant at p <0.05

X, ¥, Z values within the freated type of fatty acid groups with different superscripts are significant at p <0.05
1 N.S.: Vdlues are not significantly different between groups
2) p-vdlues for the significance among the treatment concentrations in the different types of fafty acid
3) p-values for the significance among the types of falty acids according to the various concentration of fatty acid treatment

O T B
o]‘%a le%

CLA A9 ¥

=4 43 E9E JEhE B,
TH IFATAAE AR Be oA

F4: Z-¢ chelationdl?] W& ferrous iron (Fe + 2) 0.8

TRl Adshs A

A% g w7} olF

Acka 3k Van Den Berg & @ —tocopherol ¥ bu-

YehiA e

*Pﬁ}ﬂli“u VeE

wh, LAY X Q7ase
7) W2l in viro A2 AT E CLAT HHRQ 7
2 o4 BagT: Teit Bl o

FEE T7MIA

EAYEES ola7} FRHUAM Abshe] A AT} 0

%Ur’é off Boixx

Q)& Aol HuEw

DE M

tylated hydroxytoluene (BHT) #} v]i3}ej CLAV} Aksh
2 W ogHE| 1-palmitoyl-2-lineoyl phsphatidyl-
choline (PLPC)E X&at A¥uhe Bedich= Ag
Wk dAA7tA= B4 endothelial A|E2} F3< Al
¥ CLAE H71el0i s o #A3bEo) ZaEe 23}

M= B dAT-9 A= g un)rt ol e

4. PGE, and TXA,
PGE, A4& LA7} CLART 559 wljokr|zhe] vlE]
3o 9] Hog F7KIIT (p <0.001). &, 24A17F viek



Al LATE dizxzel vl 527 $7hS 1.2, 1.8,
22912 F7F8kd L 48A1KF HioF Alofli= 1.4, 1.8, 2.54)
2 F7ksltzt 72A13F wieE Alells kol #Agle] dix
TR 159 7k SRkt vbd, CLATOIAME 244
7t wjokAl 10~40uME 55 Z7IA71E dizFedg
1.3~1.5W2 F7kep3l ot 48417 wiek Aol 2T R
D} 10% #astlct. 724931 v Alele $=71 $7H

FE 30%014 67%% ZHAEHet (Table 3) (Fig. 5A).
%, CLAx LATRT PGE2E #f2Ho2 #ArzoH
ol LATHM 24" 20 1 49 Qo] CLAYME ti=
2 1/3914 1/202.2 74 Flo] dRIe R HolA|t},
TXAAAY 8k B8 AN 57 S7HETS 2
7k S7ket Wi CLAE $57F 371855 50% oY
7rshe Ao TaElsle] CLAY TXA, £3F fodog
ZAAZTH (Table 4) (Fig. 5B). webA PGE/TXA, H]
&2 LAY g2 & abe)7t glovt CLAT A&

@B BES G 3703) 182~192, 2004 /189
TXA,9] o] PGE, A BT F7leke &l At
olo]FAR=o| = o8] 7FA] AEHA whgol Faskn
T g27ERl v/jEdolH, AX Ale]d] Al 4e g
% ZAsh=t loiA Fogh dgg stk ol EAt
SZHE FEH oojaaholt FollA PGE2S}F TXA2
= HF AREo] O}H L OARER HLL \4]01]*1 Q%
A48 e Aoz 2eA Q)
AT BEIE S #e{sh= cyclooxygase
Aol tig olebrlEA e AAY Fgog oE n-3
A Abatst §ABH PGEZ2 AAS Zarlzicka 319

o Kai—Li 52 97X E 2old CLAZF ol2brlEAt
A FLEE PGE2 & 79 Ho= gaazled o]

710] CLAS] 3eMd 71dolztar B adigich ™ Truitt 52
Ao e CLAZF cyclooxygenased] 23l A==
TXA2 A% AAAZItky B ualy o] A gt

2 493l ct®™ Abou—EI-Ela 52 n—674 WAkl

#9 Hoz Z74e W 7247 E LATNE FE LAY dolaAheolse 84S ZUMA $9 43e &
7} ENeeS 7 a ou} CLAZIAE Rol7t gigleh. ANZIE Widel, n—-3 ADL F9 43¢ sty o
(Table 5) @b LATLS FE9} vljdAIzbel g&EH oz k™ CLAY 2% n—374] AWkt fAlsA PGE29
200 -
J a0
150 F LA20
B4 1a40
100 + [ cLaio
B3 clA20
% %0 W CLA0
0
_50 -
‘]00 L

24n 48n
Time (h)

72h

140 -

TXA2
N
S

T

O wa10

24n 48h
Time (h)
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72h in HepG2 cell treated by LA or CLA
with various concentration at 24, 48
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Table 4. Effects of various concentrations of LA and CLA on thromboxane Az (TXA2) of HepG2 cell according to incubation time

(Mean * SD)

Time Control 10uM 20 uM 40 uM p-value®
Control 11.51 + 1.02 11.51 + 1,02 11.51 £ 1.02 “11.51 = 1.02

o4 LA 11.51 £ 1.02° 13.37 + 2.87° 19.80 + 3.01° ¥23.00 + 2.69° 0.002
CLA 11.51 = 1.02 10,67 + 0.72 *10.60 + 0.69 10.20 + 0.36 N.S.
p-value"” N.S. 0.002 0.000
Control 1495 + 2.17 14.95 + 2.17 14,95 + 217 14,95 + 217

48 LA 1495 + 2.17° ¥23.93 + 3.35° 25,73 + 0.70° 30.47 + 0.91° 0.000
CLA 1495 + 2.17° 13.37 £ 2.73° 997 + 0.57° *8.97 + 0.72° 0.011
p-value” 0.007 0.000 0.000
Control 16.67 + 3.02 "16.67 + 3.02 "16.67 + 3.02 "16.67 + 3.02

7 LA 16.67 *+ 3.02° 4.50 + 1,05° 26.00 + 1.64° 31.40 + 1.85° 0.000
CLA 16.67 + 3.02° *10.37 + 0.15° *8.03 + 2.25° *7.77 £ 0.93° 0.002
p-value" 0.000 0.000 0.000

a, b, ¢ values within the treated concentration of fatty acid groups with different superscripts are significant at p <0.05

X, v, z values within the treated type of fatty acid groups with different superscripts are significant at p <0.05
1) N.S.: Values are noft significantly different between groups
2) p-values for the significance among the treaiment concentrations in the different types of fatty acid
3) p-values for the significance among the types of fatty acids according to the various concentration of fatty acid freatment

Table 5. Effects of various concentrations of LA and CLA on the ratio of PGE,/TXA; of HepG2 cell according to incubation time

(Mean = SD)

Time Control 10 uM 20 uM 40 uM p-value”
Control 1.61 + 0.66 1.61 £ 0.66 *1.61 = 0.66 “1.61 £ 0.66

o4 LA 1.61 = 0.66 1.64 £ 0.38 *1.79 £ 0.25 *1.82 £ 0.19 N.S.
CLA 1.61 £ 0.66° 217 £ 0.24° 2.31 = 0.05% 2.56 + 0.17° 0.001
p-value" N.S. 0.006 0.001
Control 2,07 £0.30 ¥2.07 £ 0.30 *2.07 £ 0.30 2,07 £ 0.30

48 LA 2.07 = 0.30° *1.77 = 0.20° *2.08 £ 0.14° 2,50 + 0.15° 0.017
CLA 2.07 + 0.30° ¥2.41 * 0.40% ¥3.10 £ 0.09° ¥3.02 = 0.48% 0.019
p-value” N.S. 0.001 0.021
Control 3.39 + 0.60 3.39 + 0.60 3.39 + 0.60 ¥3.39 + 0.60

72 LA 3.39 + 0.60° 3.05 + 0.08%® 2.96 + 0.20% 243 £0.15° 0.042
CLA 3.39 £ 0.60 3.60 = 0.19 3.03 £1.09 2.56 £ 0.28 0.284
p-value"” N.S. N.S. 0.047

a. b, ¢ values within the treated concentration of fatty acid groups with different superscripts are significant at p <0.05
X, y. z values within the treated type of fatty acid groups with different superscripts are significant at p <0.05

1) N.S.: Values are not significantly different between groups

2) p-values for the significance among the freatment concentrations in the different types of fatty acid
3) p-values for the significance among the types of fatty acids according to the various conceniration of fafty acid treatment
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