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The Effect of Lipid Concentration in Culiure Medium on Senescence 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 lipid on cellular senescence, lipid perox-
ide production, and morphological changes. For this study we used primary skin fibroblasts
from neonate rats grown in media various lipid contents. Fibroblasts were cultured until they
lost their proliferation potential either in control medium(Dulbecco's modified Eagle's medium
supplement with 10% fetal bovine serum) or in media supplemented with various con-
centrations of lipid-cholesterol rich component from bovine serum. Cumulative population dou-
blings(CPD, as an index of cellular life span), and cellular thiobarbituric acid reactive substances
(TBARS, as an index of lipid peroxide) concentrations were measured and morphological
changes were observed. CPD were shortened with increasing lipid concentration in media ; 28.
12 for cells grown in control medium and 1342, 11.42, and 6.19 for those grown in 0.1%, 1%
and 5% lipid rich components containing media, respectively. Cellular proliferation ratios were
tend to accelerate in cells grown in 0.1% and 1% lipid rich components containing media, but
those grown in 5% lipid rich components containing media were delayed and they were de-
generated soon. TBARS concentrations were increased with increasing concentration of lipid in
media. Morphological changes were observed in cells grown in control medium by cellular
senescence. Especially lipid droplets were observed in cells grown in 5% lipid rich components
containig media. Therefore it seems that lipid contents in media had an effect on cellular prol-
iferation and cellular life span, possibly via lipid peroxide production. (Korean J Nutrition 29(1) -
97~103, 1996)

KEY WORDS : fibroblast - primary cell culture - lipids - cellular senescence - lipid peroxide -
cumulative population doublings(CPD).
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1. M2 Bl 9 X|2HA7}2l

Hj el 2 Dulbecco’s modified Eagle's Medium
(DMEM :  Gibco)*l @84l (penicilline 100units/
ml, streptomycin 10pg/ml, amphotericin B 25ng/
mb) ¢t 10uMe] NaHCO; 2 10:M¢ HEPES(N-2-
Hydroxyethylpiperazine-N'-2-Ethanesulfonic
acid ; Gibco) & #7148 & pHE 742 2A3x (.
22pm pore size membrane filter(Millipore) & %3}
AA dddte] YRR ofrle) 9z B3t
¥ fetal bovine serum(FBS : Gibco) 10% d7}st
of AH&A A 37TCR w9 AHE-ak k. mjakale) =)
WA MgdE AWAE(lipids-cholesterol
rich : water soluble media supplement, from a-
dult bovine serum : Sigma) 2 & stgon Ao
HjFHof wiokol g XMIR-S 0.1%, 1%, 5%% A7t
skl (v/v) tews} v wsigic), kel g Al o)
#7342 Table 191 A 54T,

2. o8 MROIMZ(skin fibroblasts)el xtul

ol: |:|| }”L-_HHHOI:

Aotz e A% (primary culture)e Har-

ley'V& S WEse] AAEd 2 A% 199

Table 1. Composmon of lipid-cholesterol rich media sup-

plement”
Total cholesterol 11.4%0.6mg/ml
% HDL cholesterol 96.8+1.6
Total phopholipids 11.340.8mg/ml
% phophatidy! choline 64.94+15.2
% lysophophatidyl choline 9.7+7.4
% sphingomyelin 254+79
Total fatty acids 12.5+£0.8mg/ml
% linoleic 51.0+3.9
% arachidonic 24+09
% polyunsaturated 594+23
Total protein 23.0+1.9mg/ml

1) from Sigma product number : L 4646
Lipids-cholesterol rich, from adult bovine serum. A water
soluble media supplement containing lipoprotein, cho-
lesterol, phospholipids and fatty acids for serum-free, or
reduced serum, media. Isolated from adult bovine serum
by adsorption chromatography.
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70 AEE vk H-H-A1A 37C incubatorolA] Aul
Falglal 3~49 Aoz wgAE mEs| FUA A
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o} kg el AfobAl st 2 2A A2k 0.25%
trypsin-lmM EDTA 0.4ml& 10%3F Afs] ALs
& g7t B2 7% hemocytometerg o83t
A £ Az 1:28 2 ANeFs T 1A
djulok : passage 1) TLF WHOE Afuigs v
3] Aldjuiere AA8 342 passage number® U}
ehdem A2} o ol A3 &S wrhA] lde
Al st
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Az $9e R GHSF(cumulative po-
pulation doublings : CPD) 2.2 YERHAT. CPD=
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el %4 (population doublings : PD)E& AR +
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PD¢t CPDE th2-9] 340 oJ3] TatAtt.

PD= logz(Nc/Ns)

(Nc : cell no. at confluence, N : cell no. at seeding)

CPD=2 PD
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Aiotdze] Z23E 2 vAE ol T QR
= mj9 phase-contrast microscope(Olympus : IMT-
2z BRI Afotdze] FEBRe BEy F
UAN 7T Hjgkgre] HAE AEE 1% glutalde
hyde £9422 3714 (prefix) & § ethanol® 2, 3L
AANA Giemsa stain®z G35t phase-contrast
microscope@ ME5E Alm Zgsie] Baaigh

5. MELf XIZAMSE Aol £F

AEY AAFAEES] EZE  thiobarbituric
acid reactive substances(TBARS)®] & 433l
v} AZU) TBARSY %& 7+ Avjujdanict dAe
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Table 2. Cumulative population doublings of fibroblasts

cultured in DMEM containing various amount
of lipids"(by passage number)

passage no. control 0.1% L7 1% L 5% L

1 2.35 2.35 2.35 2.35

3 3.27 4,22 4.12 3.50
5 5.25 5.10 5.99 4.83
7 6.78 5.97 6.73 6.19
9 8.47 9.37 992 6)
11 10.89 10.79 11.42
13 13.03 11.83 amn
15 16.20 13.42
17 19.28 (15)
19 21.13
21 21.40
23 23.29
25 26.71
27 28.12

{final pass. no.) (26)

1) means of observations

2) Lipid-cholesterol rich medias supplements from bo-
vine serum was added to DMEM at the final con-
centrations of 0.1, 1, 5%
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Fig. 1. CPDs of fibroblasts cultured in DMEM containing
various lipid contents (by day of culture)
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Fig. 2. Morphological changes of fibroblasts cultured in
DMEM containign 10% FBS.

(A : primary culture, B : passage 4, C : passage 25
1 day after seeding, X400).
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Fig. 3. Morphology of fibroblasts cultured in DMEM con-
taining 10% FBS and 0.1%(A),, 1%(B), 5%(C) lipids,
" at passage 6. 1 day after seeding, X400.
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74t A3 BYH(Table 3). 28y} 2z Alcjujopd
2 2 AAIEE AT AE Faee o
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A715h5E Alxe) ol QaS &5+ glvkn Azhen)
AdstEL T2 BXA o 2 RE) A E =
9 wjFol g A= B3] Fako] HolX (o
7.425mg/ml)(Table 1) wjFtol 27bg 2|uldlego] =
7V A A aAbstE o] A4o] ol Ao welth
ZHo A At gl el A gE ko] A4

Ao F7tskol whe} FgatstE o) Ao ZHam
A 2) 5k &3 free radical 5] A\ A #alslEo] HAlS
7MY deA ok 2@y Hayflicks 9
AfobAlEe] SOD(superoxide dismutase), ca-
talase?] &4o) Alx9| to|7} Frtstdm 2HAs)A) ¢

Table 3. Concentration of thiobarbituric acid reactive
substances in DMEM containing various

amount of lipids HM/10* cells)
passage no. control 0.1% L 1% L 5% L
1 0.20" 0.20 0.20 0.20
2 — 0.18 0.43 3.01
3 - 0.46 0.69 1.95
4 0.66 1.06 1.43 18.56
5 1.00 2.1 1.46 18.65
6 1.02 3.88 2.59 2.54
7 0.89 3.31 -
8 0.92 0.58 4.04
9 0.86 0.68 3.76
10 0.17 0.73 1.57
11 0.55 0.92 5.27
12 - 242
13 - 0.81
14 0.27 0.81
15 0.20 -
16 0.09
17 0.15
18 0.20
19 0.94
20 1.35
21 0.93
22 2.19
23 3.98
24 1.09
25 0.66
26 1.24
Mean 0.75 1.30 1.95 7.49

1) observed value 2) not observed

tom Mbembas™& GSH-px(glutathione perox-
idase)qte] Altuliekz7]o] b AAgAdn Bast
o AESFFNA Fatslare] FA4L AES Yol7t &
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£ 7% 4385 FEAoldlE dREA} EA3ta
A Qe e gialge] el A = o)
oxidantE9] Aol T F7H8S glouma® B ¢t
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A& e} webd o o] FHolxl 3 74| 8410 E
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D AR 879 ARzAeA Mg AdfotM e
CPD3= 29.120]31 s g el vjgFedg Al 7t
Fol 0.1%, 1%, 5%= F7kgl w2} z42te] CPDE
13.42, 11.42, 61922 G&E k.
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