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Abstract

The aim of the study was to assess the suppressive effects of bixin, f-carotene and lycopene on the
differentiation of 3T3-L1 preadipocytes. The viability of 3T3-L1 cells were tested by MTT and their
differentiation was evaluated by Oil red O staining method. The expression levels of peroxisome
proliferator-activated receptor gamma (PPARy) were measured by West blotting. The results
showed that bixin, B-carotene and lycopene significantly reduced the viability and suppressed the
differentiation of 3T3-L1 preadipocytes, respectively. B-Carotene had stronger suppressive effects
than bixin and lycopene on adipocyte differentiation in 3T3-L1 cells. Bixin, #-carotene and lyco-
pene down-regulated PPARYy expression. These results suggest that bixin, §-carotene and lycopene
inhibit the adipocyte differentiation of 3T3-L1 cells through down-regulation of PPARy.
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A SRR D 2H 20 T AR 2 5] R R PR B N SISTHD X P e T B I 2 —, S iz I E AL
(1] FE 7R 230 2 ph A 2 AR I 4 i 4 B AN/ s R e 1, 3B AR L S BUR I A i S B 3, |
W=FRAWIC A SRR My K. AR 4EML R oAb R T 2, W RF 2R T, (Eh—F
BCAA AR B 1k 2 e TR, ok S A W T 14 B A 5 52 A gamma. (PPARY) A2 T i 2 B f S B i 35 2, et
VU i 7 4 23 A RS REAEAT, B B A IR S AR A U G DR ) RS [2] o I o 40 PR A P9 1 e T4 |
RYFEFAEH, e R BRI AFAE B =g, 38 i AR R ok B ik e 1 DANA . 37 7 SR AE 5 B L
JUG 17 A PR o WA R A T T TR, 5 A TR TR B R U L R P S . A0 R R i =
it 2 R FHURRE, YR 72, 36002 P fa i, ARG 11 BURE R . & i A AR 3]
858 F R SR =) 2 4 A8 Ak g 1 g 07 248 PR 70 A Al T i At B 0 80 H L 38 B 9805 A JRE A JRBES ) 1R
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KRR N FRR I ARE TR RAGE S i — R E R B MR Mt 3%, R BRI AT A7),
XN A 2 M m DAk, CARIERE p-A% b3k 3 Bl A b e = P (R B . WL B T A0 A0
FR)BEAC S A A, A sl T LR ), B-#H 3 I 3240 3T3-L1 4otk R 20, FEK PPARyE
PE[A]-[7]. f-RR 3 B A EE B 0T A [FIRE R RN [8]-[10]. e ALLER Al i iRtk & S A I, T~ iR
KEEAVE ERRA PPARMIZRIE[11], AR o a) 7= Py B Fb-10"- 7 S 21 2 BR AN ob/ob /I BRI D B A J&
[12] AHAE 7 — VP4l 13 FRSHEARY b R (46 B-Fa s A 3 )% 3T3-L1 R d i bt s kI, HA
WrE R R I AN 40 34k R PPARyRIEIIVEI[13]. (ESE, TSRS 0E 704k 5 16 3T3-L1 fig i 4m i
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=i DMEM B389, IR 2R 15 (FBS). 0.25%/kEE-EDTA. 4L O A AR I i 2 AN ZE K F
BB R R AR AR AT -5 MR AR, BEMEMTT)R 3-5 T JE-1-H JL g nsind
(IBMX)# 25 [H Sigma A 5] 7= s T ATLL R B B IR E MR A IR A R bt PPARy (H-100)4t
1A 5% [H Santa Cruz /A 777 &h; Real Band Protein Marker. Btfg @iy %dit p-actin F12EHi % 19G A L
A TAEY) TARA PRA R s Hoe wlfiss it el B = s all . ik EiR S 72480 B Hilg—1E A
BIOTEKELX808 Ffibr A W H 3 A A5G BR 2 7] b 5 AR 4b; OLYMPUSCKX41 5 B Ris e B L
IR TR A RA R TS-1 BB AR IR BT8R AR AR BRSO 22 B kAl . %
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2.1. 4RBRE SN

S5 AR K FH A0 B3 JIRS VRS U [17], WA K B BOIIRES R i 4nff, BA%EFL 5000 4
YA F 2 96 FLA, X HRREMINGEE S, 23 i AN FIRZ SRS N 3R 4EM, DA & 2541 DMSO
HXTHRA, BRI 6 FLPAT: #5353 d 5, BALIMAERE MTT LAER, EHZRE N 0.5 mg/mL,
ARsEREFE 2 hy ANODIRERFLAWAR, FEFLIIN 100 pL DMSO, RBBRIRGIRS), I ass B miEm,.
B FRAAE 490 nm Ab Wl 5E WA (A490), AHMIAFIE 2% = AbFEZH A490 — XTHEZH A490/%f EZH A490 x 100%.
FER IR A N2 s, #H] DMSO WK < 1% (VIv).

2.2. {HRAST LA TMIEYIMAT o Feaik

ZHEHR[18] 3T3-L1 e sk, WCEIRES RAFHO4af, LLAESL 15,000 M40 2 96
LB, 7E 37°C, 5% CO, BiFRAAT 197, FAral A K 2 s i & (I 2k BIFLTH A1) 80%) )5 2 d (BN
0 dyJFUAE S L, K IRk & 0.5 mmol/L IBMX. 1 pmol/L DEX A 10 pg/mL Insulin {1l 17 40 i 3%
TR (7 10% FBS): 48 h j5(HIiE-F 701k 2 d), #LMUEH 5 ug/mL Insulin AR BT AR IR, [FIIINAS
FIMRIE RIS N RAFRANM, BH BI04 . BUHES IR, N0 R R FLINWER, I PBS 1 W4 i by ik,
FWMN 10%[1) F IR Eh 22 i, 491 20 pL, [H7E 30 min. ZJSRERRIE M, PBS iEBE—X, FH
B60% I S R BEE VEAN L — X, BT BJEMIANMAL O TAEM, &4l 20 pL, #EYefa 120 min. Y5,
i PBS i, BB L JEIEWEA G 5, BN 100 L S EEE ML O ek, IR #E4] 10 min,
T HEARAY 510 nm AR E % FLIG % BEE(OD) . DA LSEI & H A 3 K.

2.3. PPARyE B FRIE /K FH

BRI AR IE PR ISR S T 15], FIA0 M 2R L im e, SR I R 1, it
BCA 23l %2 85 FATE 570 nm AWOGAE (Asr0), FARRHEIREEEE A 5 3L Ao (EFRHERNZE, THEFE B AIRIE .
FCHI AR HCN 0.1 1) SDS-ENMEEEIGEERE, 76 SDS-RN MBIk Fit T k. 2 ElBEAEBER
NC JiE, SRJGTRNE s, SERKMNE 1he —PLACHEER, “HEEBANE 2h, H TBST
THEDE 3 K. F ECL L ROGHO I AT Bt b3, JBOLR A S8, X Jah B4 55 FH NH Image #
43T
2.4, BUBRSHT

T % 40 A SR 1) T SME AR 2, IR H one-way ANOVA #E47 LA, AbFRZH 50 IR i P
<0.05, ZRE#E, "P<0.01, ZRKEE.
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M 1 ATE R, 40 uM ZEEHEE N ZK AT 5 7S (1 3T3-L1 wif g 0 40 M 2 B #5 KR b, Horp gL g-
R N RGO RE, WS AT PRI R ORI, B 2 4R EIR, 1.25. 2.5, 5. 10, 20,
40 uM KISEHASY MRS BIALER 3T3-L1 4HM, 3537 72 h g, MRASWHE. g-B130 D RARNLL &0 3T3-L1
TG 7 240 3 0 B B AE 5 FOUR B R IR -V R R, KA b IR O/ E Bk . 78 10 uM IRAR
WP AL EE A0 B3 T BRI S IR AR L R 25, 76 5 uM B/ANLL A p-5AEE b AL HE T 4 s /) %
RS RAMCA REZER . UIREN 40 uM I, JEFEARE . FEALLRM -5 b 22 A B4 4 s /) 5y
TIPE 20T IEZH Y 33.4%. 17.8%F1 31.4%. 45 RIPIX =FhAEHEE b &AW 0T 2 EFEAC 3T3-L1 A 40 i
KI5 F (IR B PE . Py = 0.0295 < 0.05, P, =0.0080 < 0.01, P, =0.0003<0.01; &HAHLEK: Ps=0.0123<
0.05, P13, =0.0015< 0.01, Py =0.0030 <0.01, P, =0.0005<0.01; p-#% M2 Ps=0.0395<0.05, Py=
0.0003 < 0.01, Py =0.0024 <0.01, P4 =0.0002 <0.01).
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Figure 2. Carotenoids on 3T3-L1 cell viability. The viability of 3T3-L1 cells treated with carotenoids for 72 h
was measured by MTT assay. Data are presented as the means + S.D., n = 3, *P < 0.05 and **P < 0.01 versus
control group

B 2. JHE NERT IT3-L1 AT SINRNE. FZEHAE NRALIE 72 h f5 3T3-L1 BREYE IR MTT 54
Mo B\FTRATIELINEE, EE 3R, P<0.05F1"P <0.01 HIFRFEMRABLEFHREEIEE

3.2. KWE MNEXAIIE AT 3T3-L1 SHLRIRAT

F S 705 SR AR T4 Ml 3T3-L1 /6% 8d Ji5, ARINZEEHE bR xR 40 i 7 b 2 5, I
41 O Yeth Ji ] & 2 40 B 50 A i 0 ks 5 %2 (1] 3) o T SSHARY N R ALFE (40 0 AL 2R B BRAIK, W4 O
Pt 5 HEE ) 40 pM FEHAE N ZALEE 6 d (4HI (5 5 A AREE T 8 d) il AR D Bk A T AR, LA AR B
M p-BHEE N EMIN R . RS 5. 10, 20, 40 pM K% M ELFES 2d 40, k45T
S0 8 d JE AL O Yeth, SRJSIE OD A, LhyE A I4H o iR & &, 0 R 0 40 M 7 A AR 2
SRl 4, ATLLE HIRIEMEE . AL R p-EHEE N 200 3T3-L1 mi sy 4t M (%) oAb &R A — s i /R
FH o TEASTRIE 1 P S R P A 2 LA A R R 9 5 20 3% 3T3-L.L Mg i 4 23~ A (R0 B R 5 9 B A i R o
BB, 10 MR R R RS Ak R A 00 P oAb 2 4k R R S o IR A AR EE A B35 25 5%, 20 uM AT 40 M AR ER I 434k
SZAM] 5 0 IR AR EE A W 2 3 22 5. 20 uM AT 40 M 3 A 21 2% Ab B8 2 40 0 23 52 4001 R B 5 ok R 2L A
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Ab R A A3 Ak R AR S 5 IR AR L O B 225, 20 uM R 40 uM A3 22 S b il 25 R
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A BRI EE R B (14 5), 3T3-L1 AUAE 40 AL R AR MR T-1, H PPARy i
AL NI, 528010 N 2 40 A R TARARBL, BRI i #E Ak BEIK 2246 5 PPARY
BARILICT AR Z R B MRYESS, Wik R 53 IR E b 3 AL BEAL I 3 1 R R AT R IRIR R
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Figure 3. Oil red O attaining of 3T3-L1 cells treated for 6 d by 40 uM carotenoids (40x): (A) Control; (B) Bixin;
(C) Lycopene; (D) p-carotene

[ 3. 40 pM R [NEATE 6 d B9 3T3-L1 FER4RARIMLI S B (40%): (A) XTER; (B) BHASMIHELLIE; (C)
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Figure 4. Effects of carotenoids on the differentiation of 3T3-L1 cells. 3T3-L1 cells treated by differentiation inducer for 2
d and then another 6 d after carotenoid addition. Data are presented as percent of control and the bars are the means + S.D.
values for three independent experiments. “P < 0.05 and **P < 0.01 versus control groups
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Figure 5. Carotenoids down-regulate PPARy protein expression levels in 3T3-L1 cells. 3T3-L1 cells treated by differentia-
tion inducer for 2 d and then another 6 d after carotenoid addition. The expression levels of samples were normalized to the
corresponding levels of g-actin. Data are presented as percent of control and the bars are the means + S.D. values for three
independent experiments. *P < 0.05 and **P < 0.01 versus control groups
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F g Wi A B AS TR o AL Bt FH 2R3 3R, 243 BIER A RS G 7 AR RPUIERERCR . flan, CRkiEpn
NEFE 2 AE A PPAR S FISIE 1), RIHgsR b 1 1) 3T3-L1 JIG Wi 4H i PPAR pAI 3 R (1) R ik [14]

PPARyE — MK IR SR T, S ERRIAEWA R BEFRE . SO R ZhlkoRFEmL,
VRN fIG T 5 734 [22] . PPARYAE 3T3-L1 pREF4E4H i or 0 RN B ¥ AR A, HLk 35 2 LA
V55 AT YE A0 M 1 AR T 4E M 234, SR PPARy I IR i 7 A i DR 7, 468 K0 20 10 B i A= i A
T EDE o MBI S PPARyZFRIKEE TR KIENBEN . #0E PPARy, W< {2id 3T3-L1 A4S /)
oA AR T, AN PPARyZRIE A BE B IC A0 ML 4 o or k. AT R, PPARy JE[X]
B /INRIE BRI B L T AN R A B, KB PPARy 61k & 1 AR BE B 1k s 8 & 51 AR i i 197 40 ik
FEREKR[23]0 AiRE0 S50, 3% [F) H A 22 BRI S0 FU ol e RN WA, REAKIAY bR AL H T
PPARRNS 3T3-L1 Jiti N5 .

FHAE MR IIPUEREE A CEZ P a2 B Ry EAR BN, Bl AL R TP E R R g
(K BRAR DI AF[11] [12]0 25 REAEOR BRRD 78 0 75 2 R {68 Py U 7 A i /), PRAER L B0 25 g 7 R B2 [ 24]
AL TR 25 T B S AR v I TR PR ] 5 RS N SR R, BRI D LI R K [25]. % p-TAEE
N Z A3 2 LE A IR D 2 2 b o S TR D A e oA, (R R 7 A s D 5 R RT R LE T 4 i R AN [
DORUER S R AL T AR I A, (F PPARyiEFRIA[26], (RIS B3 B 11 i o AR 5 A2 RN 2R R 4t
Op=F/ N 8

WL FR (LB I A B T R 8 ) 41k s 1 40 L 2 A BRI B BB JREAE FH AR 308 iz A [27], gt
I3 A 3T3-L1 4y g4 Ho A i B o T AR SR AN A 41 25, B AR FH AR5 58 2 B 5 Ak it
T, #REE KA AEMRME R A K, BA SRR RN Z AR RS, X7
WA Ja B8 R AR 6 Hh 45 AR
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