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The Effects of Fatty Acids Supplementation in Culture Medium on Proliferation
and Lipid Peroxides Production of Fibroblast from Neonate Rats

Jang, Young Ai - Kim, Wha Young

Department of Foods & Nutrition, Ewha Womans University, Seoul, Korea

ABSTRACT

This study was performed to investigate the effects of concentration and degree of un-
saturation of fatty acids on cellular proliferation and lipid peroxide production, using primary
skin fibroblasts from neonate rats Fibroblasts (CPD : 2.8-5.4).Cells were cultured either in con-
trol medium (Dulbecco's modified Eagle's medium supplement with 10% fetal bovine serum)
or in media supplemented with various kinds (stearic, oleic, linoleic, arachidonic, linolenic,
eicosapentaenoic acid) and amounts (5, 10, 25, 50, 100, 150uM) of fatty acids. Cellular prol-
iferation ratio and lipid peroxide production were measured and morphological changes were
observed. Cellular proliferation was inhibited and morphological changes were observed in cells
grown in stearic acid containing media. Oleic, arachidonic, and eicosapentaenoic acid tend to
stimulate cellular proliferation, and linolenic acid had no effects, Lipid peroxide concentrations
in fibroblasts increased in proportion to the contents and unsaturation of fatty acids in media.
Especially supplementation of arachidonic acid accelerated cellular lipid peroxidation. Free rad-
icals may cause severe damage to biological molecules, so lipid peroxidation probably con-
tributes cellular membrane damages. However there were little relationship between lipid perox-
ide production and cellular proliferation in this study. (Korean J Nutrition 29(2) : 159~165, 1996)
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phase-contrast microscope(Olympus : IMT-2)ll -3
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Dulbecco’s modified Eagle’s Medium (DMEM : Gib-
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719l =527t B AWate] A7t AfolAEe &
Aol mAE PGS dotR A} ujglo) X ate] FF
o} 45 2o #AUste AfolMEE wigsianh AHE
g Ak ZIA e 25 stearic acid(18:0:
Sigma)& HUEXSANIOZE oleic acid(18: 1,
n-9: Sigma)&, n-6A¥€9 EXFAYoRE
linoleic acid(18:2, n-6:Sigma)¢t arachidonic
acid(20 : 4, n-6: Sigma)E n-3AFY EE3A| AL
223 linolenic acid(18 : 3, n-3 : Sigma) 9} eicosa-
pentaenoic acid(20 : 5, n-3 : Sigma)$it}. Z+ 22t
£ 99% absolute ethanolell %<4 5, 10, 25, 50,
100, 150pMe] FZ2 uiokede] HrlstsE HrlEe
ethanol®] 42 wWideie] 1%(v/v)7t HEE A8
t}. Absolute ethanol?ts A71et AL QETFOE &)
of ZAzte] Auahs F7HE wo MEe FAHEE
a3 Byt ojgs XA AES ¥
71594 A Atsteta g wjgdS 2442k} wgksh
Frt.

2. Mxzeo| BAlg U RaEE

AxEe FA&L FAHIDNFF (cumulative po-
pulation doublings : CPD)®] 2.8~54% A ¥2] &4
go] s Al7]9] HFolMEE o) 83liT?. 74wl
F271F ok 58x10°09] AEE EFate] Fu, wjek
TR 244 7k5ol] Wi F87)e] BAE M ¥4 phase-
contrast microscope® 24 Atk w3ak Mo e
TS du Aol Rakg A2 F9jse] g
A FAEE FA0) AEEA 2 e 879 A
TEL g7 F49| confluencydl E2HAUE WE
71EeE WdE FHstn wEdE AAS & 1%
trypsin-10mM EDTA &<jo= A3t hema-
tocytometerE ©)83te HF HEFE AU, HEY
SAEL AFY NEIFE BFUX 24T By
AEx2 bro] Tt tiZ2T Ao HaE tZ2Ty

A&E 12 319E W 4 AWk A3 we
xate] A& fg vl &2 FASAT

i e
Mo Lo

experimental (No/N,)
control (Ne/N,)
{N¢ : cell no. at confluence
N, : attached cell no. at 24hr after seeding)

proliferation ratio=



AXY RAF &L Griffiths® 52 TEE o] ga}o]
g BFH F AT 24M 7ol i FET o F-3t
9 AEs25E 22 & (attachment efficiency)&
Araratt.

attached cell no.
24 hour after seeding

attachment efficiency= - X100
: seeding cell no.

L

3. M= X|HopMEE kol £F

Ay A AbslEeke] AE2E thiobarbituric
acid reactive substances (TBARS)9] %2 4319
ok Al FAEE Hlashy] 8 AHEEHRY AXE
S AZY 48 243 T 20% FBSe 10% DMSO
(dimetylsulfoxide)’} ¥88 WE-& ujgelo] 244
A —10CAA Wer#s3rt. TBARSE £A317] 7
Aol NEES 37T T2AM F43] 59% YAl
ato] W g s AAL FHFE Arske] AT
7S Yol F Yagi®e WEE H¥AA luminisc-
ence spectrometer(LS 50 : Perkin-Elmer)& ex-
citation 515nm, emission 553nmellA] 24 sttt

4. XZ2 X2

Aol e FAE-8 #AAe A= absolute
ethanol®& FH7I8E dizate] S41&d o) <kt
S HWS 4 ATy TAeY vEs PEs) BFEL
A2 BASTE X Faha gt A2 A2aital
o %g AT A¥ddze 4 A¥zA9 du-
plication & gt< H#sted EAIBFST

lo,

A
L

s RS EEE 2902) : 159~165, 1996/ 161

£ Table 19 =3t} widdol stearic acidE
5~25iM AER H7MIE we dizeel [ 0.81~
0.979 $4&& JEIRZ 50iMel S Artgle o
= AR} BT S5 {88 2348 2o ExgxHat
o Ha} EIAPIAS AEe FAE At Ao
e Oleic acidg 10uM, 50pM, 100pMA 4 7}3)
F ALE URT $489 127~1 402 FAATF
g Jepgoy 150eMS JREE Agols WS
24N 745 W FErlo F-AHYH HEFHOE A
ol &(-)9 F4&S Bt} Linoleic acidg 10iM
o} 50uM H7Fe A+ &l vl o v 54
&5 2o 1000Me H7he B¢ dizate] 1.27
A2 wobHrh. Linolenic acide 10M, 50uM,
100eMA S A7Hl F&d dE=e 0.9~1.18 A=
= gzay 853 SAYEE B30 Arachidonic
acide 10pM, 50pM, 100pMAS A7) 92 o o]
279 1.26~1.40812 F2)5le] SAATEHAE HY
o 15ME FHobslE A-folle F4eE 29 #ge
YeRK}. Eicosapentaenoic acid:= 10pM, 25pM&
ANE vz d2T g 53 S48 BT 50M,
100:M, 150pMHE A7l FASwe 44 izl
ul3f 148, 1.93, 1.2941¢] S41& vt wlehd AA
H o= oleic acid9} arachidonic acide FA A=A
& YEFI eicosapentaenocic acidE 50pMolAr A7t
35 Agd SAAFENE Bgh 23y 1500M 3
£ AFEE HUINE Aol F4ge] AstEA
HHA linoleic acid®t linolenic acide AE2| F2d
FEE AR G Ao R
Bradyopadhyays®& #j<kde] linoleic acid
metabolite® A711& v AF S 34 A AL} ep-
idermal growth factore] #}=<l) ta] o Bo] 243
U ¥ua Imagawas e X o] ArlHA &
AN E chrte 28 4te X838 phosph-
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Table 1. Proliferation ratio of fibroblast cultured in DMEM containing various kinds and amount of fatty acids, compared

with control”
_Amount(uM) 5 10 25 50 100 150

Fatty acid

Stearic 0.97+0.08 0.81+0.06  0.94+0.07 - - -
Oleic -2 1.29+0.10 0.88+0.04 1.27+0.14 1.44+0.06 -0.20+0.01
Linoleic - 0.70+0.05 - 0814008 1.27+0.08 -
Linolenic - 0.95+0.05 - 1.18:£0.09  0.8920.07 -
Arachidonic - 1.2620.11  0.83+0.08 1.2840.16 1394012 -0.5640.01
Eicosapentaenoic - 095+0.03 091+007 1.45+0.09 1.93+0.11 1.2940.18

1) mean+SE(n=3) 2) not observed
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Table 2. Attachment efficiency of fibroblast cultured in
DMEM containing various kinds and amount

of fatty acids, compared with control” (%)
Amount(uM) 5 10 25 50 100 150
Fatty acid
Stearic 84.6 892 856 776 - -
Oleic -7 817 1029 867 96.6 1116
Linoleic - 856 - 954 792 -
Linolenic - 970 - 943 893 -
Arachidonic - 88.1 85.8 873 90.5 782
Ficosapentaenoic - 96.6 86.5 935 67.2 77.6

1) Value are means of duplication 2) not observed
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Table 3. Thiobarbituric acid reactive substances concentration percentage of firoblasts cultured in DMEM containing vari-

ous kinds and amount of fatty acids, compared with control” (%)
Amount(pM) 5 10 25 50 100 150

Fatty acid

Stearic 78.0 88.7 100.6 115.4 - -
Oleic =2 56.2 144.1 83.8 1321 4293
Linoleic - 146.7 - 235.8 392.0 -
Linolenic - 90.6 - 191.7 808.7 -
Arachidonic - 142.7 474.5 702.4 2520.8 7224.6

Eicosapentaenoic - 136.0

186.7 327.7 788.5 1298.5

1) Value are means of duplication 2) not observed
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Fig. 1. Mrphologyof fibroblasts cultured in DMEM containing various kind of fatty acids(A : 50uM stearic, B :
1004M oleic, C : 100pM linoleic, D : 100M linolenic, E : 100uM arachidonic, F : 100uM eicosapentaenoic
aicd, 1 day after seeding, X 400).
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