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DMEMENA] (71 8zl 0.2 mM LAS #H7}g HlA] 2 LA BSA(0.2-1.0%)2 718 #lA(LA+BSA Bj=])
oA weksloitt. 7t X2 F99A FHAE [“ClacetateS o83l A7 vk X AgA Bu)E =34
stch 2 Aat, 7R wixlEe] LAY Hrte 2 AHEY [“Clacetate TAFHE At Az shE, LARA
BSAS] 7t 93], & FH2HE9 [MClacetate EHFLE Fvtele BES Ueh%ith LA+BSA wiX| A
T2l F ZE2HE B fEld FYsE S BEF Sl Qe Zlo® UEldTh LA wjAe]
BSAE 7} sl9gm FEl2ElE Bul7t S71 sioded, ol ARe| Rulmpiel BSAZE Hofdhs Ae AASE
= zlolth. ZHEW F Xdo9] [“Clacetate F3 S 7 #7+e] Folak= AAEA etk 22u, LA HiA]
ol¢] BSA H7k= [MClEA Aol $4x4d FRojo BAFEe Sviska, AAA R FHFL PYhdle,
G T Autele 2342 JETH [MClacetate 3 AXA, olAE 2 fEiREAte) Euls LA
HiA]e] W3] LA+BSA wiA]elA] @A3A Z7F8ldet. olade] Ao, Al Zhg MEelx LAS BSAE
74zt AZdjalel] e 9% v, BSA w5 fXdud Bl 99g vAe AR AARTH (19994
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Aghda 2ule] Gkl gisive FE3] 9eA JARH.
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A A fEle] Bl AIES] HepG2 AlEE Wister 17
22 FE At LAY 3% 4F9(Bovine serum
albumin: BSA)2 Sigma Chemical Co.(St. Louis, U.S.A.)°A]
F-A5F9 ). Fetal bovine serum(FBS) ¥ Dulbecco’s modified
Eagle's medium(DMEM)2 Gibco(Grand Island, New York)=
HE, penicillin-G 2 streptomycin< Meiji Seiyaku(Tokyo,
Japan)S ZHE] 7Y}, [“Clacetate 2
tail(Sintisol Ex-H) g2
sham, England) % Toijin Chemical Co.(Kumamoto, Japan)E

e TSIk

scintillation cock-
72} Amersham International(Amer-

el

HepG2 A EZE 10% FBS, 0.1 mg/m! penicillin-G, 0.01
mg/ml streptomycing T DMEM(7]&E[A]) v gelS o
83 37°C, 5% CO,, 95% 719 Z733elA 10 cm Falcon
dishZ Aol Alzg MEF7F HZ7R] oF 15797 v et
o, olnf HjxE 2~3del] Y W SR AF Y
AN AEZE w71 2X 1078 4Fste] AEGg] vk
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AYE MAE 02mM FE9] LAE FHIoe FAoaotaz
AZAZIAL, 0.2-1.0% BSAS i3t 89& 281 2]
(Sonifier 250, Branson)2 ©]&3le] 1587} Z&9 Agsi]
LA-BSAEZHA| (LA+BSAMIAE BHERITE. ©1& 045 pm HE]
(Millex-HD, Millipore Co.)& ©o]8-3l] ojapd@AlA 44t
I GRS S AFAE AT =3, LATS &
F3 MR (LABIA))9} LASH BSAS $HH-3HA] &S wiA =
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HepG2 AIEE 2z} ¥R FollA] 6AI7F vkt & Al 2 uj
WAg 747k Fpele] XFEAo| olgslHtt. 353 HE B
ujz)e] & A2 Bligh & Dyer®] WHOE & &3laly ¥
WA ZrtE T H(TLOLE 7t JAYE-S 3k
Hibs @42 TLCEOZ E8d 7 N @EHE9 sintillationd
MG 7}3}3- scintillation counter(WALLAC 1410, Phar-
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eSS
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SAH Xz
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§ olgsto] BAXY .0
2 o

M=L SgAHZE M

Hjx]Zol| LAS} BSAE $H-5FA] 92 71 EuA ¢} Bl st
02mM LA T+ /3 LAMA A & FHZHESTY F
Y4 FAZFS A Tadto, LAZ FEZHES] de
nove AL AsATIE 2 0F Yepsth(Table 1). 4, LA
9} BSAZ FAA/IE wjA oAM= LAGE ujz|of] H]wato]
% ZY2HESTY S994 ZHRLE Ik AEgE Ve
e, BSA F7Fsxel o3 932 fof4dol it
(p<0.05). F38 ZUZBES [“Clacetate?] EAHF 7|&
Hjx|o] vlwsjA LAGE wjAoA folHog A EH56%)5H
o} 39, LAYS wjx|o] HlF] 0.6% BSA HIAES A
LA+BSA Hixo|Me= $218 Y 2HESS B8 Z¢| BSA
A7l 2l foFog Frketsitt. 7|2z LATEH]
K rpole] o 2H 2y FHLHES [“Clacetate®] T3 Zoll=
A3 2ho)7F AU, LA+BSA HiRo) = oj2E|l2y F

Table 1. Effects of linoleic acid and bovine serum albumin on the incorporation of [“*C] acetate into total cholesterol, free cholesterol, and

cholesteryl ester in HepG2 cells

Total cholesterol

Free cholesterol Cholesteryl ester

[“C] dpm X 10% dish

Basal

LA

LA+0.2% BSA
LA+0.4% BSA
LA+0.6% BSA
LA+0.8% BSA

LA+1.0% BSA

36.84 + 4.92°
2341 £ 1.03°
30.56 + 0.30™
29.18 + 1.03*
25.62 £ 1.41°
28.41 £ 2.24%

39.66 = 3.59

29.60 + 4.05* 7.24 £ 0.87°
16.57 = 0.48° 6.84 + 0.55*
27.10 £ 0.17° 3.55 £0.13°
26.38 = 0.81° 2.80 = 0.22°
22.90 £ 1.09" 272 £ 0.32°
25.38 = 2.07* 3.03 £ 0.17°
36.56 £ 3.31° 3.08 + 0.28°

HepG2 cells were incubated in DMEM without FCS and with 0.2-1.0% BSA, 0.2 mM linoleate and 0.3 UCi ['“Clacetate for 6 hrs. Values are the
mean £ SE of 5 samples. Values in the same column not sharing superscript letter are significantly different at p < 0.05. LA ; linoleic acid, BSA ;

bovine serum albumin.

Table 2. Effects of linoleic acid and bovine serum albumin on the secretion of [**C] in total cholesterol, free cholesterol, and cholesteryl

ester from HepG2 cells

Total cholesterol

Free cholesterol Cholesteryl ester

[C] dpm X 10% dish

Basal 1.32 £ 0.07°
LA 1.13 + 0.04°
LA+0.2% BSA 223 + 021°
LA+0.4% BSA 2.28 + 0.25"
LA+0.6% BSA 2.46 + 0.12°
LA+0.8% BSA 255 + 0.19°
LA+1.0% BSA 274 + 0.26"

1.04 £ 0.04° 0.86 £ 0.03*
0.62 £+ 0.02° 0.51 £ 0.03°
1.89 £ 0.19° 0.34 + 0.02°
2.03 + 0.24° 0.25 = 0.01°
2.13 £ 0.09° 0.33 + 0.03°
222 £ 0.13° 0.33 + 0.06"
236 £ 0.16° 0.38 + 0.07°

HepG2 cells were incubated in DMEM without FCS and with 0.2-1.0% BSA, 0.2 mM linoleate and 0.3 UCi [“Clacetate for 6 hrs. Values are
the mean * SE of 5 samples. Values in the same column not sharing superscript letter are significantly different at p < 0.05. LA ; linoleic

acid, BSA ; bovine serum albumin.
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Table 3. Effects of linoleic acid and bovine serum albumin on the incorporation of [“C] acetate into total lipids, triglyceride, and

phospholipid in HepG2 cells

Total lipids Triglyceride Phospholipid
['*C] dpm X 10 dish
Basal 75.26 £ 8.51° 28.08 = 1.31%, 48.48 £ 3.10°
LA 66.72 £ 6.13° 20.12 + 1.56° 43.18 + 2.54°
LA+0.2% BSA 66.53 £ 3.74% 33.20 £ 1.78* 30.32 + 1.98™
LA+0.4% BSA 59.04 + 6.89° 33.29 £ 2.15% 26.94 + 1.82%
LA+0.6% BSA 59.90 £ 1.45° 31.92 £ 0.58° 25.42 & 0,73
LA+0.8% BSA 71.85 £ 9.75° 33.08 £ 1.71% 2437 £ 1.97°
LA+1.0% BSA 7347 t 444 37.96 = 1.98° 31.54 £ 2.10°

HepG2 cells were incubated in DMEM without FCS and with 0.2-1.0% BSA, 0.2 mM linoleate and 0.3 pCi [14C]acetate for 6 hrs. Values are
the mean =+ SE of 5 samples. Values in the same column not sharing superscript letter are significantly different at p < 0.05. LA ; linoleic

acid, BSA ; bovine serum albumin.

A= Ee] BHF| A Adlete] o|l~e|2y Za2 e
£ Ao 9AE AAkEH

uix|=of Hu[E [“C] SYHAEIE

712ujA] ok vlasle] LARIX|NA [“C] & ZE 22 B
H] 22 A3HE 8-S JERITH Table 2). 281}, LA+BSA Wl
AXE [*C] F Fel2H 29 Eu|ge BSA 7o 23]
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Fig, 1. Negative correlation between triglyceride and phospholipid
radioactivity in HepG2 cells.
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Table 4. Effects of linoleic acid and bovine serum albumin on the
secretion of ['*C] into triglyceride and phospholipid from HepG2
cells

Triglyceride Phosphotipid
[**C] dpm X 10% dish

Basal 12.77 + 0.35° 0.73 = 0.13°
LA 12.54 + 0.52° 0.74 £ 0.12°
LA+0.2% BSA 2923 4 0.22° 5.37 £ 0.46°
LA+0.4% BSA 28.22 + 0.96° 6.05 + 0.25°
LA+0.6% BSA 35.66 * 0.54° 5.01 + 0.55°
LA+0.8% BSA 34.05 + 0.89° 531 % 0.36°
LA+1.0% BSA 35.24 + 1.83° 5.46 £ 0.49°

HepG2 cells were incubated in DMEM without FCS and with 0.2-
1.0% BSA, 0.2mM linoleate and 0.3 uCi ["*Clacetate for 6 hrs.
Values are the mean £ SE of 5 samples. Values in the same column
not sharing superscript letter are significantly different at p < 0.05.
LA ; linoleic acid, BSA ; bovine serum albumin.

HiAlel] Hlwste] LABHRIlA A8t H3S VERHSITHTable
3). 3}, LARRAI9} Hlaste] LA+BSA #iA|oA S22
Z9] [“C] Adkat AR Z71EE wbd, QAAF) KA
2 A3} Hok LAWAY BSA H7k) 93k 2427
A5 (4C) AR 347 Alololle G (r=-0.976)
7} QA=A Fig. 1). [“Cl FAR A Bl 7] 2ulA]
o} LARIA] Alelolls fre)&R] zbo]7b fISiTH(Table. 4). 28]
U, LAdfAle] vlagk 739 LA+BSA #iAellA [“Cl 844
FHlEko] BSA 71l o8l dAs Frketden, 53] BSA
EE7E 06% o H7HE A o A FREATH
[“C) QAZY EMFe LA 7ol 9gh 93 glgiond,
LA+BSA #x]ellx] A3 S71s3. [Ch QA de] R
o= BSA %0 wE ®sks 2R FUTH(Table 4).

[“C] Ralxidite] #M 3l 2H|

MER (“C] Gl 3RS ARl BlwEte] LA+BSA
HjAjol A AR EA AslstR ok, BSA w50 93 G 9
S ThTable 5). [MC] FElAHAe] Evjake LA H7l 9%k
BEE URNS Y, LA+BSA WiAME BSA F=9 F7H}
A=A Frrsi. ol g A3k BSAZE gl efo)
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Table 5. Effects of linoleic acid and bovine serum albumin on the

incorporation of ["“Clacetate into free fatty acid and the secretion
of ['*C] labeled free fatty acid from HepG2 cells

Incorporation Secretion
[C) dpm X 10 dish
Basal 18.98 + 1.27° 0.11 + 0.02*
LA 15.85 = 0.61° 0.10 £ 0.01*
LA+0.2% BSA 6.68 + 0.33% 3.83 £ 0.13°
LA+0.4% BSA 5.08 + 0.42° 435 + 0.55
LA+0.6% BSA 6.05 + 0.64% 6.29 + 0.50°
LA+0.8% BSA 6.10 £ 041~ 8.06 £ 0.45¢
LA+1.0% BSA 7.38 £ 0.53¢ 9.14 £+ 0.78¢

HepG2 cells were incubated in DMEM without FCS and with 0.2-
1.0% BSA, 0.2 mM linoleate and 0.3 uCi [14C]acetate for 6 hrs.
Values are the mean £ SE of 5 samples. Values in the same column
not sharing superscript letter are significantly different at p < 0.05.
LA ; linoleic acid, BSA ; bovine serum albumin.
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Z7to) Fulsle] AEZY ZYLHE FHL TS
BRI, )RS 728 FezEE 39 F7l 7IEA
t}. S, LA+BSA HjRoA olAB|2d Zy2HE PAHS
BSA #7tl 93 odAs= Ao AARER(C LA+BSA Y
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Effects of Linoleic Acid and Serum Albumin Concentrations on Lipid Metabolism in HepG2 Cells
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Abstract : The effects of linoleic acid(LA, 18 : 2) and/or bovine serum albumin(BSA) on the lipid metabolism
in human hepatoma cell line HepG2 cells were evaluated. HepG2 cells were cultured in basal Dulbecco's
modified Eagle's(DME) medium(Basal medium), DME medium containing 0.2 mM LA(LA medium), or DME
medium containing both 0.2 mM LA and 0.2-1.0% BSA(LA+BSA medium). [“C]Acetate(0.3 uCi/ml medium)
was added as a radioactive lipid precursor and the cells were incubated for 6 hours. An addition of LA to
basal medium resulted in a decrease in the incorporation of ["“Clacetate into total cholesterol fraction. In
contrast, an addition of BSA to LA-containing medium tended to increase the incorporation of [**Clacetate into
total cholesterol. The alteration of cholesterol metabolism in HepG2 cells incubated in LA+BSA medium was
attributed by an increase in the incorporation of ["“*Clacetate into free cholesterol, but not cholesteryl ester
fraction. In addition, the secretion of cholesterol was increased by LA+BSA medium, suggesting that BSA
stimulates cholesterol secretion. No significant change in the incorporation of [*Clacetate into cellular total
lipids was observed among the experimental groups. However, an increased incorporation of ['*C]-labelled fatty
acid into cellular triacylglycerol and decreased incorporation into phospholipid were observed in cells incubated
with LA+BSA medium as compared to those of LA medium. The secretions of ['*C]-labelled triacylglycerol,
phospholipid, and free fatty acid were also stimulated in HepG2 cells incubated with LA+BSA medium. In
conclusion, the present study suggests that in human hepatocytes, LA and BSA influence lipid metabolism, and
BSA enhances the secretion of lipids.

Key words : linoleic acid, albumin, HepG2 cells, cholesterol, triacylglycerol
*Corresponding author



