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In vitro Antimutagenic and Anticarcinogenic Effect
of Linoleic Acid Identified from Doenjang

Jeong-Min Lee, Suk-Hee Moon' and Kun-Young Park
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Pusan 609-735, Korea, Department of Food and Nutrition,
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Antimutagenic and anticarcinogenic effects of linoleic acid were studied by using spore
rec assay and SOS chromotest, and C3H/10T1/2 cells, respectively. Strong antimutagenic
activities toward N-methyl-N’-nitro-N-nitrosoguanidine (MNNG) and 4-nitroquino-
line-1-oxide (4-NQO) were observed when linoleic acid, one of active compounds
identified from traditional doenjang, was added in the test systcms. In spore rec assay
using Bacillus subtilis H17 (rec”) and M45 (rec ), linoleic acid considerably inhibited
the mutagenesis induced by MNNG. In SOS chromotest using Escherichia coli PQ37,
linoleic acid also exhibited strong antimutagenic activity toward 4-NQO. Linoleic acid
decreased the cytotoxicity induced by carcinogen, MPING in C3H/10T1/2 cells. Type Il
foci formation rate from the aflatoxin B, (AFB)) treatment also decreased when linoleic
acid was added to the C3H/10T1/2 cells, suggesting that linoleic acid might prevent the
carcinogenesis mediated by AFB,.
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2} ol genistein, daidzein, glycitein So] 2}
7333k genistin, daidzin e & So|glor} vty
HAF o7 njAZEl 3l sHEise] =
7, w4, tempeh 3 2 F WAAFE
genistein, daidzein S-9] isoflavone &+ko] AroH
o2 %7 ZARIEE oFo] e ek
F23h UL Guitbohn ot

A HFALL- linoleic acid7} F7} E & n-674]
A ¥k-AL 3} linolenic acid7) tHE A ¢l n-3A4) A Ak
o8 FR3H'Y n641Q] linolenic acidE FE.
A FAbell EAsb 28] A ER(T5%),
ul k7] $(65%), HFH(56%), S45H54%),
ANR@45%), FFF29%), o FE=H17%)
22 HG@8%)ll EAEcL” Linoleic acidy |
WollA] arachidonic acidZ 3% 3 thA] cyclo-
xygenase$} lipoxygenaseol] 2}#)] prostaglandin 2
series® A ¥Etr}l. o] E prostaglandin 2 series
(PG 2)F PGL G FUAE AAS A7
+ 4P PGA,9} PGE, & uihs A%
dA gk wpeka 2 F7kA LA linoleic
acidsh SFshel AT oS AUHE Hasb B
ort}. Arachidonic acid®] & 3¢l linoleic acidS
ulg-Aol] 4Z A7 arachidonate®] ®lZro] =
7}t prostaglandin E;9] -7}, ornithine decar-
boxylase(ODO)®] FAZ7hz olaf HAAE oF
HAA FRAE 248 FA¥ke R 9
t}.'"® &3} linoleic acid £-9] B-E3}x|ubAL A
ol &)a) A A3TIo] wekolnt A|E w3hat
3o 2eYUe2E 47T YA A3}
Wgol HEHA he WAL WAL
cmAs Agol} oH Aug Susteln
Z225c}.” 7 #TE50] linoleic acid9} free fatty
acid®] gt Tbel] tigh AEe] Hasx 3l
4 HayatsuS'7?%2  3-amino-1,4-dimethyl-5H-
pyrido{4,3-blindole(Trp-P-1), benzo[a]pyrene®} afla-
toxin B; £-2] mutagensoll tHall oleic acide}
linoleic acid7} E<iwie] {ub A&7 UL
S Bastgd, SiegelS?%E free fatty acid9}

linoleic acid7} ascites tumor cellsel] Ths cyto-

d

toxic A7} AFE AlAsdeh A=y BA
9] Aol QlojA % linoleic acid FEAs}ol A
type I transforming growth factor [i(TGF-f,)+v=
carcinoma®} melanoma cell®] A A& ] #fls},>?
linoleic acid7} prostaglandin®] 4§ w3}A|7)
o2 ZPAE 24E AR Ve Q7
A 3+e} §+7) linoleic acid(18 : 2)9} linolenic acid
(18 : 3) =¥fo] qk2 71 # o A AR
AAG wanrl g xR ule] E3}
AAE Kok FHANEE AHA I = B &
HAoll o olEFole linoleic acid7} 7)A+
Hrt g stge’® #ak ohyel Hasx
linoleic acid®] 3% A]¢] conjugated linoleic acid
(CLA)7} AM|3FAlellA] mutagenesisE A sljs}aL 7,
12-dimethylbenz{a}anthracene(DMBA)ol] £]3} mice
ol) 4] 9] epidermal carcinogens®] initiation-g =3}
ghohar Boarslgich

et B o F-oll A& Ames A Al A &E
dule] #HAo] HlH HAolA FEul FAHY
linoleic acide] dhFdwlo] #AJ-8& spore rec
assay B SOS chromotestE o]8-slo] o319
31, C3H mouse embryo A|3E<Q] C3H/10T1/2 A|Z
& Ag3le] A EeA] ekl o o3}
HA oA 9] linoleic acide} J¢-& 7 E &9}

ME 3 gy
) M=

(1) HEAME Y FE&: Yo o] & AL
StgAFoE T AFigted A4 =HAg
I v)g oz A=zE ZoF Aspergillus
oryzae &} Bacillus subtilisZ WFE ¥ v} A4

Z 2 v}sligl ¥ methanol-g 10ul(g/v)E H7}
sled 7A17H4 38 &3 ¥ 10,000 rpmell 4] 10
E7F QAELsn FEHE Z3hch(methanol
extract). ZFAFE hexane & 82 thA] FEs}3l(he-
xane fraction) 2 ZFARE- thA] chloroform, ethy-
lacetate B butanol® F#=x}AH o g Z&3 F Jo

2} 22N 2 (aqueous fraction) & F 3}
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©uv] Z}7b-§ vacuum evaporator®. A ZA|7 &
vialel &7 A9 Fx2 zAste] DMSO
(dimethylsulfoxide)ol] o A¥ ol AFLs}edc)

(2) Linoleic acid: FA o] FAEA T Hg
A% linoleic acid¥= w]9] SigmaAl & HE] T
Ystaler, DMSOo| UAQEER 3] 4slo] A
3t

(3) Mutagens/ carcinogens: Direct mutagen?)
N-methyl-N"-nitro-N-nitrosoguanidine (MNNG)3} 4-
nitroquinoline-1-oxide (4-NQO)&= w]5-2] AldrichA}
N FIstel 242 ZFa} 95% olek-gol =
o] A Ah-83}9l o v, indirect mutagen?] aflatoxin
B: (AFB)Z w=¢] SigmaAZHE] T}
DMSOo 0] 48313},

2) =0l MY

(1) Spore rec assay: HiranoS™ g Kada 5% 2]
ubdloll uwl2) B. Subtilis H17(rec" )3+ M45(rec )
EAE zA8kA ). Spore agar plateE =z A)s}7]
13l nutrient broth 8g, Bacto agar 15 g-& z}7} 2
M Firel &3 F siebd F(121°C, 20
minysled 45°CE 4}3] & o 7o) M45 gl H17
2 delg Zb wiR]ol] Yol E3taldch(E A}
dete] 1 mi/wiA] 10 ml). o] AL HFH petri
dishol] E-3tod 371 F o] 9)ol] paper disc
(Toyo Co., Japan)E& ZLHA|7]3L u]g] wlek37°C,
30 minys}od ®E-GA]Z] MNNGS A £E paper
discoll 0% 3= 4°Coll A 8AI7F EqF W& wljok
St thA] 37°CellA] 24A17F wHekA|A 2} paper
disc F9loll A AK A9 HAH S =3
oto] EAuiol e FFE =A3ct

(2) SOS chromotest: Quillardet2] BMH-S &
A2 W3} FV) e ALtk WE Bat
= T 50 plE 5 mle] L mediumel] H&3l1
37°Coll A} F2E7t 0.3~040] o] Ewi7lA] 24
HEG ALUFAIZ F, oi7]4 e FRE L
mediumel] 1/102 3] 4slich 2t TxW g &n)
| A 52 o] FHEAM@-NQO)o] 3
Z 20 g ulg] EF F 96 well plate?] 7+

olAnl 2] 29

welloll $19] 3]4g 5 100 plg & BFs)
90F7F 37°CollA] Aekslir SOS HE-L 5=
F ¥Folle P-galactosidase] B =S 9l
ONPG(o-nitrophenyll-B-D-galactopyranoside) 100 pl,
th& Zolli= alkaline phosphatase] #H4)=7-2
$13l1 PNPP(p-nitrophenyl phosphate disodium) 100
nE Arbeieich WAL 10802 39le
™ B-galactosidaset= 1.5 M Na,CO; 100 pl, al-
kaline phosphatase== 1 M HCl 50 pl& H 4of 2]
g AEg-S A A A7) 3L 55-F alkaline phos-
phataseZol] 50 ple] 2 M Tris bufferZ % 7}s}o]
HCI-& 53}8}aL spectrophotometer 2 420 nmeol] 4]
F2EE FA3Ack 249 OD. 420 nm e
Miller’”e] ZAloll 2]&) enzyme unit(Bu)gkg -
3lqiet.

(1000 X Ag0)

t(min)

3) C3H/10T1/2 cellfiM StsIAA| AlE

(1) C3H/10T12 cell & HjQE: A&l A5
C3H mouse embryo cell¢] C3H/10T1/2 A|E= o
Ao v]FES 2 AHAZRE AZukgiel AE
+ 100 unit/ml®] penicillin-streptomycin®} 10% 2]
fetal calf serum(FCS)o] %+-$-%l basal medium
eagle(BME)-& A-£8}od 37°C, 5% CO, incubator
ollA wjekslgict. wiokEel C3H/10T12 HEE
Aol 2, 3 refeeding 33 7~8Y wokst
% phosphate buffered saline(PBS)Z. 4|43l =
0.05% trypsin-0.02% EDTAZ 2] Althul| ksl
A Aol At

@ MESMAH™: C3H/10T12 AZZ 2,000
cells/5 mle] F5 2 60 mm dishel| seeding?dt v}
& 24270 B Wk F uhokel-g wel L free
serum mediumeol] ¥FQFZEA 9l MNNG(0.34 ng/ml)
9} A5 H713 3 5 ml¥ 60 mm dishol] feed-
ings}l it &, tlzFellE= MNNGS} DMSOE
Aol 244170 whekelgich. AP 2T
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2 10% FCS7} gh8-% A4k wjA] & refeeding
I R g
Giemsa staine. 2 443k 7 20 £ I oo
B FH & o] & cell colonyE AlFste] otell F
Alof] whe} C3H/10T12 A Eol iyt UIGEAR
elgt cytotoxicity®] AAEHJE ZAslo] sur-
vival fraction© 2 1}e}lgld}.

Number of surviving colonies

on treated dishes

Cytotoxicity= — -
Number of surviving colonies

on control dishes

(3) Transformation test*”®: 743 Eoimo|g]
Ql AFBi& #A3AIF]7] $18le] S9 mixture
A £k & serum free medium 2. E X Z proteing]
FE7) 4 mgmle] SEF &4t C3H/
10T1/2 AlEE 2,000 cells/5 miZ Algsle] 60
mm dishel] seeding®l ¥ 37°C, 5% CO; incubator
oAl A 244 7HEt wiFslgict. 1% wioklS ¥
2] 3 serum free mediumel] S9 mixtureE A 3}H

218 2l E 49 In virro W-Edwe] 9 PEYEIF} -

A7l AFBs(aflatoxin By, 0.2 pg/m)3} A& 10 xl
£ Y1 =zl AFB ¥ DMSOE Hrlstn
48A17F wljokslsict. A Z-E wlRAZ refeedingdt
& 79 7tH o2 A& refeedingslH A 657F
37°C, 5% CO; incubatorel]A] ®foks}dc}t. L ¥
el &8 A3 Giemsa staine 2 s}
o] transformed foci7} A== A ekxo) wla} 3
7}A) type(type I, I, I 2.2 FEsko] Al=st3lct.

& iy
Bacillus subtillis spore H17%} M45¢] ot

MNNGS2] §A3 £A4-& A8l linoleic acid
o] APE Z43)7] Y3l spore rec assay ¥HH S

Eqstel ARAGT HITS 9Re Egoz
B P5S AV Mast 33850 A

2 ez AdsE A5AAYY 271§ &4
ol wet §34 E4AEE A F U
i ojc}. o] AgollA= MNNGE carcinogen
2 slgde linoleic acidEd MNNGe} FEHE
sabstol Yl vl AEekgleh Table 1ol

Table 1. Antimutagenic effect of linoleic acid(LA) at different concentrations toward MNNG (0.1 pg/10 g l/disc) in

the Bacillus subtilis spore rec assay

Inhibition zone(mm)

LA Dose(ug/100 nl/disc) Difference(mm) Conclusion*
M45(rec™) H17(rec™)
1 8 3 5+1.1 + 44+
5 7 3 4+0.5 + 4+
10 8 6 2+1.5 + -+
50 7 6 105 +
100 7 6 1+15 +
500 9 8 1+05 +
1000 8 7 1+1.1 +
MED' 500 8 5 3+15 +++
HFD® 500 4 3 1£05 +
AFD® 500 8 2 6+1.1 ottt
Control (MNNG) 12 5 7405 +H+++++

*The more “signs, the stronger mutagenicity shown. 'Methanol Extract of Doenjang, ’Hexane Fraction of Doenjang,

} Aqueous Fraction of Doenjang
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Table 2. SOS response of 4-NQO(30ng/assay) treated
with linoleic acid

o] A4l 9 29

Table 3. The effect of linoleic acid(LA) on C3H/10T1/2
cell transformation test with aflatoxin B,;(AFB;)

Sample(%) B-unit*  a-unit R** Inhibition rate
Control 21.0 95 2.211 -
0.001 20.6 9.5 2.168 10%
0.01 20.1 8.8 2.284 24%
0.1 18.2 8.6 2.116 74%
1.0 14.7 9.6 1.531 164%
Spontaneous 17.2 9.3 1.849

* Enzyme unit=-1000 % _A420 Xt Ad2

= B— galactosidase units - A420B x tP
, T Alkaline phosphatase units A420P x B

A H%o] thzF<¢l MNNG(0.1 pg/10 nydisc)ol]
o3 AFAAA Y Z7)9 ZolE 7 mmelH v
3} linoleic acid®] 74 1, 5 & 10 pg/disc H7}A)
7124 5, 4 9 2 mmE ¥ 5o 9Ed4 MNNG
2] EdWo] A& dAlstgict £ 50 ng/disc o]
4H(50, 100, 500 B 1000 pg/disc)e] EEof)A=
AR AN Zol7t 1 mmAEE 7244 FEQ
ol A Yelilch(Table 1). 8 B od 2
AollA e =ge] gEdue] HAE oy AY
A4 A% vl glor Fo FHEA 2 )
17} linoleic acid® ¥ FEd] B Ao E
H A 2o kg, 9 9 B30 2
#)2H%] Bo] linoleic acid(50 ug/disc ©]A}) H7}A)
o} 3 FECE MNNGS] Eoddiolde =
Al JAlste] £ el Ux)sdnt.

SOS chromotest system-2 lacZ gene-2 o] &3}
of A dEduel s =S 39t
g7 Moz B AdoAL Soduel B
8] 4-NQO-E o]&3}o] dose responses Eaf A

ol "o F=& WAl Flct PNPP/
ONPG®] Wh 2| 712 1082 2 39l 2n], doseol]
uhE SOS response?] A2 RE] HH Aer
2 30 nglassay& Fohel AF Aol A4Ls}s]
t}. SOS chromotestel] 23} linoleic acide] &=
drjo] FI:= B-galactosidase units9} alkaline

Total number

Treatment
Type I Type I Type I
foci foci foci

DMSO 0.5% 0 0 0
AFB;+ 859 7 9 13
AFB|+S9+LA 0.5% 9 10 8
AFB;+S9+1LA 0.1% 9 11 8
AFB,+S9+LA 0.05% 7 11 10
AFB;+S9+LA 0.01% 6 12 11

phosphatase unit®] H]&(R)E Yello] 5319
t}h. Table 264} 2.5 linoleic acid: ¥Xol H]
2241 4-NQOoll thsll SOS response & ¢} l|a}o]
linoleic acid 0.001, 0.01 3 0.1% *7}A] 4-NQO
o] Edwo|Ao] Z+7 10, 24 9l 74% 2 A5
k. 22 linoleic acid 1%9] FEol|A& RZt
o] #A3| Fraste] 2 toxicity7} UERGS B
T Ak olEd Az Ames A A4
linoleic acid7} AFB;oll thall 0.001%2] =%l A
2E B4 Uriuel 05%elAE FEeiHlol
2AJo] o]n] saturation(9l.3%:inhibition)ﬂ—“f ¥
7} ehdehs A0 Qx4
C3H/10T1/2 Al£+= mouse embryo A|EZA
g AZAGA  cytotoxicity, mutation, transfor-
mationg- AFE F glemg FEEA ot
A7 E in virrool| A AFslEd] de] Ag
H| 3. it} Linoleic acid7} wherEAlol] o]t 4
EEAAE Adste AUt 9E=R =3 linoleic
acid7} A oA Al 2L He] Qe
A g dolB 7] A cytotoxicity test9} trans-
formation assay & 4l A} t}. Cytotoxicity test:=
colony A2 A FEE ZHsle] AAHE
ZAog, B AYo|AE linoleic acid”} C3H/
10T1/2 A|*Eol]A] MNNGeil &}k cytotoxicity H
HE o FAE AWMt X E 2 s}o] survival
fraction® 2 v}e}UIIch(Fig. 1). Linoleic acid &
7HEE 0.001%0 A= <F 15%2] cytotoxicity #]
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Fig. 1. Survival curves of C3H/10T1/2 cells treated with
N-methyl-N’-nitro-N-nitrosoguanidine(MNNG)
and MNNG +linoleic acid(LA, %).

MEAE JebWon, 0.005%0AE o 42%,
0.01%ol A= 61%] A EH}E Lebglet. o
3l A2 2E] linoleic acid MNNG$S] C3H/
10T1/2 A 3Eol] gk cytotoxicity EIE LA
H|-& 2 AAgc)la 2=l Linoleic acid7l 9
A ZE o] &3k ofy] FEaluio]l AYAelA
2 4T Jehle B ohvz Raldze)
mouse embryo A|ESl C3H/10T1)2 AEE o] &
gt cytotoxicity testoll % A &LA7} ek
22 linoleic acido] 2] witalA el &7 A
& A Esl7] 9slo] transformation testE 4 A]&}
9lt}. C3H/10T1/2 A)E2] transformation HI}H=
AF-8-5 = mutagenol] whe} ok Xpo]7t e
] ¥4 MNNG>} transformation & 3}7} Qlche
wash mosh gloke L3905 make) g
o Holgl TF X ATNAE oldd HE
#slo] mutagen® 2 AFB(0.2 pg/mhS A&
sioich. 4 AFB.S] thA BAIBRE Sl A 7+
9] 9 mixtured AL, A A Sl 9
3 AFB.9] AEEZA L 1AL F7Hgcke &
214 glck™ AFB.9 AE £49 AE: B4
MHSAIZ R B o] glo] A wbGAIZte] A
4E AFB,;9] cytotoxicity 3 transformations 5
ANk E 3 weid B Aol e 24
HE2 2718 4847k 2 8}9th. Carcinogens 5

ST B

o] &l Ayl A=l transformation focit= Type I,
Type 11 9 Type & F-E&}A = =6, Type I
2. C3H micedl] HE3 Fof tumorE ¥As}A
k= 719l wh Type I+ 50% A EZE tumorE
A8l 3, Type IS 85% ©]4+e] H]&E tumor
2 At Aoz 4HA ok Table 3004
HZo| AFB\#} S9& E3F3F 739 Type 11 9l
Type M2 foci ¥ AJH] &2 SAFsh} Type 119
foci ¥§AJo] plated 13/0E =A velygx:
linoleic acid®} A7lF%7} F718445 Type III
o] foci Aol #&E At Linoleic acid 0.1%
X 7}A] Type HI focit 8/ME ZHA%| o] linoleic
acide MHPEAE % hAS FEAYE
Ao g Ak, opF7tA] C3H/10T1/2 A Eo
A BEZ3AALe] fdtel] i3t ATt vu|g
A2 FEH AT AHRE FolEIE FEA
ub B Ao oA e wEwW linoleic acid:
A ZA A A3AA S ot ARG &
%+ e,

I &

AR F2 FAE4 sl4el linoleic acid
ol] thall spore rec assay 3 SOS chromotestE o]
£3}o] EZodwe] AINE HESI, linoleic
acid7} WhkEAel 23k AEZAS Al
2H7F QEA I oA ULEAE QI
g AT Bt JYEAE FH5
Q)3 C3H/10T1/2 A|EE o]-£3}o] cytotoxicity
test®} transformation assay S 4 A13}9ic}. Bacil-
lus subtilis H17(rec )3+ M45(rec )& AL
spore rec assayol]A] linoleic acidy -FXoll wv]a]
3141 MNNGol| tsl] 723 el A7E
E} W)L, Escherichia coli PQ37-& A-£3F SOS
chromotestol] 4] = 4-NQO2] E¢lwio]Alo] lino-
leic acid®] F=ol vlelsliA A AM=HA2t
linoleic acid 1%2] FEoA £ toxicity7} vle}yk
t}. o}*9¢] olite)]l 2]sbH Ames testoll A linoleic
acid7} AFB;, MNNG 9 4-NQO<2] E<iHolA &
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AT, AFBT 22 7H4 Edwlo| Yol o
g gAEgo] ZF gl MNNG ¥
4-NQOell v]3ll 73k g-EodHo] a2 el
o= T HayatsuS-'"%  linoleic acid®} oleic
acids= Salmonella typhimurium#F5 ©]43 Ames
AEANA FEAHo] E3yt glgkn 31}
0|2} Zro] linoleic acid”} Ames test, spore rec
assay % SOS chromotest 52| bacteriaA]2] A&
oA dEadrie] Iyl IA Uelydormg A
HANZANANE  shgtans Jehdex &
C3H/10T1/2 A|E£E &3 #elal Bl Lino-
leic acid®] bzl wlel MNNGe C3H/
10T1/2 A)Eo)] 3t cytotoxicity ZIE A3}
H-&2 g As}d e, linoleic acid 0.1% o]4F A
7FA] 85% 2] WEbAE ZHE type IIT foci &4 o
40%HE FolH 4] C3H np$-Zoll4] AAE 4
e HEAE At B3 linoleic acid:
EQrRE =AM E ABE YoAH free
radical- & PFAsle= F AT A JuZEo g

Z88 =% glon, linoleic acid7} B2 n-674)|
[e]

AEFA9] FdAHA7E et T Lge =
Ao P ATE YU gy Sy
T ol= AFH FAstaT F Aoz el
Y3, E2] linoleic acid HAol] gl
FAsA I Fo] gellaAE el A

o2 AZk=Ec) 8 linoleic acid7} nitrite S 7F
A=Al A nitrosamine3 A2 A At Bl 3}
7|, Ehrlich ascites carcinoma® o]4]4]7l ICR
miceo]] linoleic acid X 2]R] LA FA7} FHon
oluf linoleic acidi= YAE2] Fe|Auba =4
ol dIgFE A AEZA AAXE Yoy
linoleic acid 22| A] A2 A Ao} Foko] =
712 dAsA ZaEdrka g B oo
9] AHAINNAE linoleic acidE oz] Eoiy
o] AEANA 7+ EdHo| YU AFBollA
7k obyzl FFEdwo] ¥ MNNG 9 4-NQO
ol Wi gEdwe] BAE eho] linoleic
acide of2] WHEA] disl sEoduie] 4
o] #elx)ev linoleic acid: & ofg] Qx|

olA4l 9 29

FAEL] AR JAXFE Rez eyt
o et wejAlel Belstol linoleic acidi
natural killerA| 3 9] tHA A Z 2] 4L A4 =
7b A7) B4 gy vivooll & tumore] 2841 A
% AYed wrol goke IPH A7
7b @b ko 2 linoleic acide] &k }ol]
gk Hok g2 e} 3 C3H/10T12 cell
o]-83F Ames mutation assay, AHH(arylhydro-
carbon hydrolase) assay, DNA binding assay -
&3l linoleic acid®] 3¢}7)zbe)] ot AT A
& Fosolol 8 Aoz Az

e =

HAe F8 #4549 e A= lin-
oleic acid+= spore rec assay % SOS chromotestol]
A 7 drEQduie] INE Vel 53
spore rec assayol| Al 50 u g/disc o] 49| kT o
4] MNNGel] tigt 74 gEodwo] A4S e}
W23, SOS chromotestol] A = linoleic acid 0.1%
SEoll4] 4NQOS Seluiol o] T4%} oix)s)
At = WA E A& Alel C3H/10T1/2 cell
of tH¥t cytotoxicity teste] 4] MNNGe] zH&-$
g Astke] AL =9+ linoleic
acid 0.01% FXolA 61%2] =MEaIE B}
Linoleic acid®] eta}g el Aa71x-& HEs}
71 $18ll A1 A3} transformation testol] 4] linoleic
acid®] FXxol wialsted Type I focio] &4 o)
Z}3l|=]o] linoleic acid 0.1% ©]Ae] EX oA
Type III foci®] ¥AJo] 40%AE JolA A lino-
leic acide WYEAZ QI3 Eodwo] 7 oF ub

A dAPte Aoz A=

Zr =2
AELZE

g 1 82 &
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