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WE. BE WUE2,2 0 4,4 -PURECERE (BDE-47) Xt/NEURIG IR ET 46400 3T3-L1 S RYSE IR, N8 /R BRI NIE M
HZ Ve IR MR . A% #F 3T3-L1 4005 Jy 540 BDE-47 T-Hi4L (25, 18.75. 12.5. 7.5, 2.5 wmol/L). Pk
STREAH 1 pmol/L 2, 4-WEMEBE ) FBAYEXT IR (h10.1% —HHE), HEF 05 8 d il O Y @b B IF 4
WG (OD) WS Mg D 40 M AR T R AE RSO0 s R =Bk v (TG) BEVA N 2 40 M 85 52 W 9 TG & 15 R FH RT-PCR
TN E BRI A AL W A B T 2Ky (PPARY) AYmRNA ik, Z5R 741 3T3-L1 UAEIMET O Ye i 1
H. ODMH . TG & i MJIEBEE FPPARy B mRNA ik i 2 RIAGI2EE L (P<0.05). A[FWEE BDE-47 HAh 4L
O YL A HETI AL . ODME I T HRZH (P<0.05), 18.75 wmol/L BDE-47 41 TG it T M HRZH (P <0.05),
25, 18.75. 12.5, 7.5 wmol/L BDE-47 £ F1BH Xt B2 46 PPARy A mRNA AH XS F ik & ¥ T HIEXT B4 (P<0.05) 5
12.5 pmol/L BDE-47Z0 PPARvy A mRNA AHXSRIL 5 T 25, 18.75. 7.5, 2.5 wmol/L BDE-47 20 Fl fHEXT IR 20
(P<0.05). 12.5. 7.5 pmol/L. BDE-47 21 A1 BH 4 XF IR A1 15 156 3 19 mRNA #HXF 2235 1 35 & TR X R4l (P<0.05) 5
12.5 pmol/L. BDE-47 ZH IG X 2% i) mRNA AHXT #3553 5 T 25, 18.75. 2.5 pumol/L BDE-474 (P<0.05). A [Flv
BDE-47 41/ PPARy IS K mRNA FABLERME “U” B4, &8 BDE-47 %/ 3T3-L1 4L S s 1
fIGHEFE 1Y BDE-47 1 REIE AL 105 PPARy 16 P75 2 BE W 4 431k
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Effects of 2,2',4,4' —tetrabromodiphenyl ether on differentiation of mouse
3T3-L1 cells

Haiqiemuhan Abudureman, Ayiguli Alimu, LI Meiyan, WANG Yongzhi, WANG Jiasui, LIU Zaoling
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Abstract: Objective To investigate the effects of 2, 2 ', 4, 4 "' —tetrabromodiphenyl ether (BDE-47) on the differentia-
tion of mouse embryonic fibroblasts—=3T3-L1, so as to provide the basis for revealing the mechanism of environmental
obesity factors. Methods The 3T3-L1 cells were divided into five BDE-47 intervention groups (25, 18.75, 12.5, 7.5
and 2.5 pmol/L), a positive control group (1 wmol/L. 2, 4-thiazolidinedione) and a negative control group (0.1% dimeth-
yl sulfoxide) for the induction of differentiation. The lipid droplet accumulation in adipocytes was observed by oil red O
staining treatment and detection of optical desity (OD) on the eighth day of differentiation. Triglyceride (TG) content
was measured using the histiocyte TG enzymatic assay kit. The mRNA expression of adiponectin and peroxisome prolifer-
ator activated receptor—y (PPAR7y) was measured by RT-PCR. Results The positive areas of oil red O staining, OD
values, TG content and mRNA expression of adiponectin and PPAR<y in 3T3-L1 cells were significantly different among

seven groups (P<0.05). The positive areas of oil red O staining and OD values in the BDE-47 groups with different
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concentrations were higher than those in the negative control group (P<0.05). The 18.75 pmol/L. BDE-47 group had
higher TG levels than the negative control group (P<0.05). The mRNA expression of PPARy in the 25, 18.75, 12.5,

and 7.5 pmol/LL BDE-47 groups and the positive control group was higher than that in the negative control group (P<
0.05). The mRNA expression of PPARYy in the 12.5 pmol/. BDE-47 group was higher than that in the 25, 18.75, 7.5,
2.5 pmol/LL BDE-47 group and the positive control group (P<0.05). The mRNA expression of adiponectin in the 12.5,

7.5 pmol/LL BDE-47 group and the positive control group was higher than that in the negative control group (P<0.05).
The mRNA expression of adiponectin in the 12.5 pmol/L BDE-47 group was higher than that in the 25, 18.75, 2.5
pmol /L. BDE-47 group ( P<0.05). The mRNA expression of PPARy and adiponectin in the different concentration

groups of BDE-47 distributed like inverted "U" shape. Conclusion BDE-47 can promote the differentiation of 3T3-L1

preadipocytes. Low concentration of BDE-47 may induce adipocyte differentiation by activating PPARy.

Keywords: adiposity; 2, 2 ', 4, 4 ' —tetrabromodiphenyl ether; adipocyte differentiation; peroxisome proliferator—y
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F 15 Z 1K v (peroxisome proliferator activated re-
ceptor—y, PPARy) /& HHIA N 8§ 2 a5 sk K+,
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1.1 #MH AL et (KS-12 K, 3EE Thermo
Fisher A H]), “AfbLAkIGFE4E (Galaxy-170R, K[
Thermo Fisher A ] ), None Drop 2000 #% 82 & H 7 #T
X (3E[E Thermo Fisher AH]), &R HERRE LAL
(5415R #!, f#[E Eppendorf /A7), SiAf5E & PCR
{¥ (Quant Studio TM 6 Flex Real-Time PCR System,
£ H Applied Biosystems /A F] ), 3T3-L1 Mk (vp
BEBt FIGANMIZE ), DMEM @i oRdt . B/ NE i
W IR . BERARRREW . REAN . o

TRZZ v ER A (phosphate buffered saline, PBS) 41
H 3£ Hyclone 2AH], BDE-47 (=98%, rh[E 5
HAL R ABRAT), 2, 4-BEmkL: i (2, 4-thia-
zolidinedione, TZD, i 2 v Mk L BT A BR A
"), MTT 850 (SEE MT A®]), L 0 Y .
“HEWHM (DMSO) # [ 3EE Sigma AH], 3-5
THE-1-H B (3—isobutyl—1-methylxanthine,
IBMX) . HiZEKAHS (dexamethasone, DEX). JiE5) =
B e ®REERCARAR, ZBiH MW (TG)
Bk e i (R U E ) TR ), e
FidF & (3£E Thermo Fisher 24T ), RT-PCR 7
& (HZ TaKaRa 2AH]) .

1.2 7%

1.2.1  4HfRE3E  3T3-L1 difu4ERE4E DMEM Sifise
SRR (% 10% HA/NE . 1% 55 R/5E
BHREW), BT 37 °C. 5%C0,. 95% HHXF 1 EE Y
AR RE FRA R IR, WA K =2 70% ~ 80% HHEAR,
E AR

122 MTT EAGIAMITS 7 MTT 2 —Fp R4
MOAE TG AN A KRS AT 2, TR A g e
BEIR I S BERENE MTT 38 5 AR T K B 50 25 i
VIR UUR T, AN B ILTIRE T )
B 3T3-L1 BG40 M4 1x10° /9L A0 % B e Fh 1
96 FLAMMIIEFEMT, 100 uL/AL, 5%CO0,. 37 CIHEH
24 ho ZJUAENGEESS, INACKIEREE ) BDE-47 (12.5.
25, 50, 100, 150, 200 pmol/L), iF % X HEZHA1E
THiAb L, [RIA i B S EFRE R AL, RS
AL, BT 1, 6, 12, 24, 48 h 5, H&fLn
A 10 puL MTT W (5 mg/mL), ZKZEdE5% 4 h, &
B FRJE /N L AL SR IR, BALITA 150 uL
DMSO W, 45 ¥ st i i . ZEBEFR{X 490 nm
A A LI K G EE(E (optical density, OD). 15
AT ), MM S (%) = (SEE4] OD-% HA
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0OD) / (IE# 41 OD-%5 41 OD) x100%.

1.2.3 UM Kk il s 2l
BRI X HR 2 AN X B . 5507 58 o 2 X Y vk
(methylisobutylxanthine, dexamethasone and insulin,
MDD ', A4 DMEM @Ebioe e33R . 0.5 mmol/L
IBMX. 1 wmol/L DEX Fl 1.67 wmol/L % . /N
3T3-L1 FIIEMi4EMIE 1x10° AL %5 BE AN T 6 FL
B2, 2 mL /AL. A0MEEERMINHIS, BoprEs s A
FiFE2do 553 d (BIsMEEs 0 d) #epl & A MDI Y
SRR FREE SR, 4T AMA 0.1% DMSO FIA
[ BDE-47 (25, 18.75, 12.5, 7.5, 2.5 umol/L),
FHE X BEZH A 1 umol /L TZD,  BF M %+ BR 2H Jn A
0.1%DMSO. 4HE5 2 d AT A 1.67 pmol/L [
K DMEM iR SR gk e as, M0 2 d Ho—k
W, EEMEE 8 d Suuhgl

1.2.4 JMZL O Yemp B4 s ok 141k
5508 d HEATIAT O JemAb B, WS 43 A1 Ol o
FH A PBS W UE40ME 2 Wk, &K 5 min. fIIA
4% ZRPEERTEE 1 h, FEBE®K. WA
1 ~2mL 2L O FREI (ML O Yuil : BT Kk=
3:2), HELESEAMEERE, SEFHE 1,
FEYW, O PBS WYk 3 k. 7EMEIE BB T
LA ME, SR H Image Pro plus 6.0 B4 HTiMA O 4t
EHPEE AL W2 PBS, A 60% SENEE, 7EZE
M FHCE 30 min, MRIAEEE 96 fLAR, FEREHR
1 510 nm 4bJE OD B, SBRAAMLA L FEE (5
Mk 3 MRS .

125 P& TG & % 8 d Kby 3T3-L1 4
FHFR ) PBS Vi 2 ¥, BALIA 200 pL 24141
AR, TRANNf e 240 fe 4 TG i e 170 &
VLI SR - B AN B AR R TG FRiE S 45 2.5 uL
A 96 fLM, EEFLFEIA 250 ul TAEWR, VAZEME
KAERZS AT IR (R 3 NEAL), /INDIRAE
37 CHFE 10 min, 7EEFFRY 510 nm 2L E 4540 OD
(B, TERTFRR P AW TG &,

1.2.6 RT-PCR & PPARy 15 15 K 7 5 56 Z 1)
mRNA £i5 KA M 0ES 8 d, BALIMATRHY
1 mL Trizol 2B RNA, F4 18 i e %877 & v B 45
SEHL cDNA G A, W FE4: 65 CIFE 5 min, 7KL
A, 2 000xg B0 30 s, 42 CHFF 60 min, 70 C
E 5 min &1L . RT-PCR IV &514: 94 C
WASE 30 s, 94 CAPE 55, 60 CiRk 30s, 40 4
PEI . KR primer 5 FFEITTIWITH, A 514
H L AEY TRARAFA, 51WF5I0E 1, B-

# 1 RT-PCR R 5I¥F5)

I FF3 KHZ(bp)

B-actin F:AGAGGGAAATCGTGCGTGACATCAAAGAG 209
R:GATGCCACAGGATTCCATACCCAAGAAGG

Adiponectin F: GCCTGGAGAAGCCGCTTATGTG 137
R:TGCCAGT GCTGCC GTCATAATG

PPARYy F:CGCCAAGGTGCTCCAGAAGATC 104
R:GGTGAAGGCTCATGTCTGTCTCTG

actin YEN NS FER . B 4555 R 27220 ge it
PCR ¥ 34 =Wy AR ik it o

1.3 it oA R SPSS 22.0 Mgt itr. &
ORI E S 310 B R FH 8 et 22 (wts) 4
i, ZAM BRI R 2500, #—LmwL
BER Tukey . LA P<0.05 MESAGFE L,

2 % R

21 7 41 3T3-L1 @aafe® Ak T 1, 6. 12,
24, 48 h J5 7 ZH/NEL 3T3-L1 4SS a5
P15 X (P<0.05), BDE-47 #J¥ KT 100 umol/L
W, 1. 6. 12, 24 Fil 48 h RIS T E %40
(P<0.05); BDE-47 ¥ JEE/NT 50 pmol/L I, 1. 6.
12, 24 F1 48 h 1Y 41 7% ) 5 IF % % B4 L #,
Z R Y IG%E L (P>0.05); BDE-47 ¥ K
50 umol/L B, 24 h F1 48 h f4IMIE S & T 1E # %F
M (P<0.05). HI, AMFFESE 25 pmol/L N
BDE-47 fiwfm Tl ., W3k 2.
2.2 741 3T3-L1 aafshss O & @mAfe OD fAKk
B OIS EET 3T3-L1 M2 RIE, M5 TR -
A0 5 An i e s = FDE, oA 8 d &
“TRIAEE” RERTANM o S X R 2 R 2R ) g o B ol 2
ARG T Al gL KR Al FAR IR s FHE
XA R, AR IR AEEE | IRFRECK
12.5. 7.5 pmol/L BDE-47 41\ JE U5 4 B £ F
25 wmol/L BDE-47 41, 18.75. 2.5 pumol/L. BDE-47
AR B R, 2.5, 25 umol/L BDE-47 453K
NERR 2, BRI R D 20 A
7 2 3T3-L1 4HHEIhLr O Yt AR OD {A
SH G EE L (P<0.05) . dE—L ek
B, 25, 18.75, 12,5, 7.5, 2.5 umol/L. BDE-47 4l
FH M X6 BEC2H /g BH P T AR B T B M X B (<
0.05); 25. 7.5, 2.5 pmol/L BDE-47 ZH ) FH M i fL
PR T BAPEX B4 (P<0.05); 25. 7.5. 2.5 pmol/L
BDE-47 ZH (1) FHPE T AL T 12.5 pmol/L BDE-47
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4] (P<0.05). 25, 1875, 12,5, 7.5, 2.5 umol/L  (P<0.05). W3 3.
BDE-47 4 FNFAYEXT FRZL ) OD fE 3475 T BIPExT R ZH

R 2 74H3T3-L1 400875 S AR (R2s)

215 1h 6h 12h 24h 48 h

IEH TR (n=3) 100.00+0.02 100.00+0.07 100.00+0.02 100.00+0.01 100.00+0.04
BDE-47 ¥ & (mol/L)

12.5(n=3) 100.00+0.05 99.51+0.05 100.00+0.01 99.11+0.01 97.15+0.05
25(n=3) 100.00+0.04 100.00+0.04 97.24+0.04 97.42+0.01 95.80+0.02
50(n=3) 100.00+0.03 94.92+0.02 94.34+0.01 94.54+0.01* 78.67+0.01*
100(n=3) 77.11+0.11 86.21+0.07° 79.57+0.09" 79.16+0.02 69.93+0.01°
150(n=3) 60.24+0.13¢ 40.92+0.04* 63.75+0.07* 72.85+0.01° 65.82+0.01*
200(n=3) 54.60+0.12* 41.43+0.09* 58.71+0.11* 62.04+0.01* 53.02+0.02

F{& 19.555 66.931 25.107 321.071 149.230

PIE <0.001 <0.001 <0.001 <0.001 <0.001

T aZoR HIEF X IRZL L P<0.05.

R 3 74 3T3-L1 4faiher 0 Jefamfl, OD {HM TG & i

25 IR ST (m?) FHAE AR (m?) OD1H TG (mmol/L)
BDE-47 #¢ & (pmol/L.)
25(n=3) 1786 36 524.55 41.94+1.70™ 1.83+0.05 0.62+0.02
18.75(n=3) 1586 55 896.99 47.55+0.68" 1.86+0.09° 0.68+0.05"
12.5(n=3) 1642 73 956.87 48.79+0.77" 2.36+0.14° 0.640.02
7.5(n=3) 1142 75 876.28 39.20+1.77" 2.06+0.18" 0.64+0.06
2.5(n=3) 1082 79 200.48 33.3720.13" 2.00£0.04° 0.57+0.03
FEAA X BRA (n=3) 2030 79 604.86 48.37+2.16 1.91+0.14° 0.62+0.02
BAPEXT R (n=3) 1160 45238.92 28.85 +0.45 1.24+0.45 0.57+0.02
F{& 76.205 9.790 4.095
PAE <0.001 <0.001 0.014
e a TR MR IRAT AL P<0.05; b F/R5 MR BT HL AL P<0.05; ¢ F/R5 12.5 wmol/L. BDE-47 4] H4% P<0.05,

2.3 740 3T3-L1 @ fe TG A &4 7 4 313-L1
A FIEW TG SR A G E L (P<0.05),
HE— W LB & B, 18.75 pmol/L BDE-47 #H fY

7.5. 2.5 pmol/L. BDE-47 20 PPARy ) mRNA AHXf#
ik K T BE M R4l (P<0.05) 5 12.5 pmol /L
BDE-47 #H PPARy 1) mRNA AXJ ik E T 25,

TG & & & T A (P<0.05), 2.5 umol/L 1875 . 7.5, 2.5 wmol/L BDE-47 #1 Fl PH 1 X} iR £

BDE-47 4% TG &
(P<0.05). WL3 3.

2.4 748 3T3-L1 286 PPARy Fo g0y B T A5 B: % 44
mRNA &k 4 7 41 3T3-L1 4i/fd PPARy Fljs
KR mRNA Lk 2 F A G378 L (P<0.05).
PE— W L A B, 25, 18.75. 12.5. 7.5 umol/L
BDE-47 4 FBHM: X 82 PPARy EI’J mRNA X} Rk
HEE TR IR (P<0.05); 25, 18.75. 12.5,

KT 12.5 pmol/L BDE-47 4

(P<0.05). 12.5. 7.5 pmol/L BDE—-47 ZH Fi1 FH4: %:F &
HARHEZR B mRNA AHXS 35 & 35 3 T B M R4
(P<0.05); 12.5. 7.5, 2.5 umol/L. BDE-47 #HJI§I 2
[ mRNA FHXTFRIK 3 & T RHPEXT AL (P<0.05) 5
12.5 pmol/L BDE-47 1 IREXZE 1Y) mRNA AHXTF Ik &
WEF 25, 18.75. 2.5 pmol/L BDE-47 (P<0.05) .
AR EE BDE-47 PPARy FIIEECZE ) mRNA ik
WRME CUT L ISR 4.
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R4 7 HYHM PPARy. JIEBEZE AU mRNA
TR (zxs, 27229

415 PPARYy R
BDE-47 #J% (pumol/L)
25(n=3) 1.64+0.15" 0.73+0.06°
18.75(n=3) 2.14+0.19" 1.03+0.08°
12.5(n=3) 3.73+0.34" 1.84+0.15"
7.5(n=3) 2.32+0.21" 1.66+0.13"
2.5(n=3) 1.5620.14" 1.16+0.09"
FH P RRZ (n=3) 3.10+0.27" 0.82+0.06*
BT R (n=3) 1.00+0.08 1.00+0.08
FA 58.230 54.013
P <0.001 <0.001

e a R 5 PR IR LU EE P<0.05; b FEoR 5 BHE X IR 4 b g
P<0.05; ¢#/R~512.5 wmol/l. BDE-47 41 L# P<0.05.

3 W i

ARWFFTHEST 5 AR BDE-47 ZERHR
WEE 3T3-L1 4 A ) B s 40 At 43k S i s 4 it 43 Ak A
KIEAMRIE, PRI BDE-47 % 3T3-L1 4f
JL A3 AR B SE R o TR 1D 40 A3k ok BT 10 A )
RIS A RIE A2 R B S EDE 446 Gk
TG, DIIBTIE XAEAFFEMIT N . 2.5 ~12.5 pmol/L
(B He ) BDE-47 W2 B B f i g 22
24 BDE-47 ¥ KT 12.5 umol/L I, & JT 1A s
/B 12.5 pmol /L BDE-47 21 if 5t L 2 B &2 34 i,
18.75 wmol//. BDE-47 44 TG & ik, SHIEHS
gL 0 g RO BDE-47 400 TG AR, it
JIg I 200 ) A A

PPARYy S&PFCHRBOE 5 sk R 1Y, TEFE sk
B30 4 e B = e i o A A | =gt O G
U5 28 23 rf i AH O i R R Gk Tt &, AT o) TT BE S T
PPARy SEIRIE# ik, PRSP Ay R R Y] A i
HORE W7 iR oAb S o ARG R B, 7.5~
25 wmol/L BDE-47 21 PPARy A mRNA HHXf ik &
P FRIPEXT 4L, 12.5 pmol/L BDE-47 41 PPARy
1) mRNA AHXTZRIK & v T RHPEXT B2 J2 25, 18.75.
7.5, 2.5 umol/L BDE-47 4, HiEIfE “u” A, A
WFFEUESE, FH BDE-47 AbBE 3T3-11 ZiffisE 8 K5l
e PPARy % 587KF3m ', BDE-47 Fe £k Py ]
DL AL Sl 3 B SR 9 5-OH-BDE-47 1 5-MeO-
BDE-47 &4, HAL451 5 PPARy Feikrd
RN A (tetrabromobisphenol A, TBBPA) + 43
1", BDE-47 K HAC ™% 5 PPARy %4k

A 05 TSI OE PPARY iS4k, Hem
PPARy2 ik 11,

PR 156 22 2% A 10 400 e 2 8 1 g s PR 17, AR AR g
HRER I R ol g eiey iy NG A= S L (Y R =111
YA Ak B PPARy 0 I BERS AL AR IR R ik
i B, SR AU Y. 25 pmol/L BDE-47
ZH IR I 2 (1) mRNA AH X & 5 1K T B M X B 4l
12.5 pumol/L. BDE-47 41 JREEZE 1) mRNA FHXJ ik i
Yy T IAPEXT A . PHAPE X R AL R TR IR
BDE-47 HJgHEZ 1Y mRNA M X F ik 5 PPARy 1
—3, YANG %5 ™ ffFoet kB, KM Y BDE-47
REFE 3T3-L1 4235200 PPARy FIAEEE £ AY mRNA
ik,

A BF 98 3F 52 BDE-47 34 fn TG & %, i
PPARy FIAEEKE mRNA ik, A[FEF5 BDE-47 X}
3T3-L1 40U A2 ML 8 U™ BIpheR e &R, Rk
JE) BDE-47 W figid st #0% PPARy T 14175 S N8 i 4
MiorAk, Y mART A0 ME i SRR, S IRACRE, B
ST 2 AU R A G D

Sk
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