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Abstract; Recent studies on animal experiments have shown that exposure of endocrine disrupting chemicals
(EDCs), in addition to damaging reproductive, immune, and nervous systems, can also interfere with lipid metabo-
lism of organisms and increase the risk of diseases such as obesity, non-alcoholic fatty liver, and hyperlipidemia.
This article summarized the effects of various EDCs on lipid metabolism in different animal models. In mammals,
EDCs were reported to mainly promote adipocyte differentiation, lipid accumulation and epigenetic transgeneration-
al inheritance of obesity. In teleosts, EDCs were found to promote de novo synthesis and lipid accumulation. In am-
phibians, EDCs were reported to be able to destroy the balance of lipid metabolism. Moreover, it is reported that

EDCs produce the above adverse effects by: (1) affecting expressions of transcription factors and thus interfering
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with the expression levels of lipid metabolism related enzymes and proteins, (2) disturbing activities of clock genes

that regulate circadian rhythm and as such to induce lipid accumulation, (3) changing the expression levels of en-

dogenous cannabinoids and cannabinoid receptors to alter expression levels of leptin or fatty liver signaling neu-

ropeptide Y, and (4) changing epigenetic modifications and then influencing expressions of lipid metabolism related

enzymes, transcription factors, and adipokines. In addition, this article proposed that more attention should be paid

to the adverse effects produced by new EDCs on animal lipid metabolism, and the interaction between different

pathways of circadian rhythm, endocannabinoid system, and epigenetic modifications on lipid metabolism should be

further studied, to deepen the understanding towards the mechanisms of EDCs interference on lipid metabolism.

Keywords; endocrine disrupting chemicals; lipid metabolism; obesity; non-alcoholic fatty liver; underlying mecha-

nism
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lipid metabolism )
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T8 (tributyltin, TBT) 7] 75 /N 3T3-L1 A5 i 21
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TN AR A VR TR G R I AN B o A AR B

Q)2 AR T

A %) EDCs X 23 38 i 2L 290 i 1 240 e v Bl ot
(AR, A 9 EDCs 51 B A= Yy s i 8™ i, ml 3
RN 7 40 A 0 2 JH 200 B b H Il = R (triacyglyc-
erol, TAG)(HH i 107 )ik 55 HE AL B A 105 25 1%, 451l 4,
Fil 7= 1] CS7BL/6T /N R 2 5 T IK 5 £ 9 DBT, F:3(
Jer PP /DN BRI A 107 it A7 i 35 s TBT 2338 /)
B 3T3-L1 JR iy 40 A 1 i o R BB 1Y | 3 2 348 i obf: 4
KE AR iR &= 2 2 005 1%

(polycyclic aromatic hydrocarbons, PAHs)id & % % 2>

DRSS AW IR AWANCR: ) 3 poie- eI LE DN G 2



54 tx #F

PLINN O P16 &

THIR L (2-2 %) C R (di (2-ethylhexyl) phthalate,
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the mechanisms of EDCs affecting lipid metabo-
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1% %% 1A (peroxisome proliferators-activated receptors,
PPARs)  CCAAT 35 %% & £ 1 (CCAAT enhancer
binding protein, C/EBP) ., [E EE 18 15 JuF-45 & 8 [ (ste-
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JIEL T 55 B l
Cholesterol LDLAZARFE L
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N Wi R 5

Fatty acid synthesis

Lipogenesis

SCDI1

Rl A oAl
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|
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_>Ap0C- 11V B4E 143 Lipoprotein secretion
5 JIH [E 5 7] ApoA-15% 34
—>ABCAI Transport of cholesterol to ApoA-I
JIEL 1 5 [a) HD L% iz

[—>ABCG1, ABCG4 Transport of cholesterol to HDL

JIE ]
—>CYP7AL. ABCGS. ABCGS Excretion of cholesterol

E1 BREFEERKESRHEREAR
I : SREBP 3R/i [ BE 4 15 JT /4145 & 2 11 ; C/EBP 7 CCAAT M58 455 25 11 ; PPAR 3R/Rad UL W) i (A S B G 32 4 s RXR Fem B I
X SZAAMER R X 528 LXR 2RI X 3214 HMGCR 7R 3-F2356-3-H 3L 1 R A k40 A 16 IS0 ; FAS 2R IR R Wil ; ACS 3R &1k
Wi A A U ; GPAT 27n HHh =B RRIBE 555 B2 il ; SCD1 SR RREARIEAHAG A LIRS 1 ; LDL /s (K% BEAR 411 ; DGAT2 3278 —BRHEH il
Tk SEFE R 2 ;aP2 LRGN HRZE G 86 ; PEPCK F/m i 2 Bt =X PN B2 AR S ; ACC /R C BEHHEG A JR 1LY ; LPL SRR IR R il ;
CETP /R JIN[EI BE PR % #4251 ; PLTP /R4 B 2 11 ; ApoC- 1 /II/IV ZRR #ills & 111 C- 1/11/IV ; ABCA1 ,ABCG1 ,ABCG4 ,ABCG5 ,ABCG8
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L URARHE SR H AT I & BLY EDCs 1Y T BEVE AR

Fig. 1

Regulation of transcription factors in lipid metabolism

Note: SREBP stands for sterol-regulatory element binding proteins; C/EBP stands for CCAAT enhancer binding protein; PPAR stands for peroxisome

proliferators-activated receptors; RXR stands for retinoid X receptor; LXR stands for liver X receptors; HMGCR stands for 3-hydroxy-3-methylglutaryl

coenzyme-A reductase; FAS stands for fatty acid synthetase; ACS stands for acyl-CoA synthetase; GPAT stands for glycerol-3-phosphate acyltransferases;

SCDL stands for stearoyl-CoA desaturase 1; LDL stands for low density lipoprotein; DGAT2 stands for diacylgycerol acyltransferase 2; aP2 stands

for adipocyte fatty acid binding protein; PEPCK stands for phosphoenolpyruvate carboxykinase; ACC stands for acetyl CoA carboxylase; LPL stands

for lipoprotein lipase; CETP stands for cholsterol ester transfer protein; PLTP stands for phospholipid transfer protein; ApoC- I /lll/IV stands for
apolipoprotein C- I /Il/IV; ABCA1, ABCG1, ABCG4, ABCGS, ABCGS stand for ATP-binding cassette A1/G1/G4/G5/G8; CYP7ALl stands
for cholesterol 7 alpha-hydroxylase; ApoA- I stands for apolipoprotein A- I ; HDL stands for high-density lipoprotein; i___i the dotted box

stands for the possible target of EDCs found in the current study.
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fiR B2 5L O il it 8 C/EBPa i R 4 1 =X 79 i
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BRI AE R SR BRI 17 0 & B —
R I PPARa \PPARy Fil SRBEP-1c & H: 5 AT
JI I T 5 SR A A A X Py 8L PR 2 3] 5 i, 410 i
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RIEIL A B Il (1) 6 3k, A1 1E I I AR 32 5 17 BPS R %
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NRIGFL &,
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FIVO IR A #2557 7 A 1k A8, A
iSRRG R, ZAF5E T, fE A5
F AR AT R T — A A2 A I PR R 1) 2 I
RS0, W WEEHE G 2R 1) T 2 () 2 S e AZ o
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W BHE T , & ARSI s A, 4 o 2
HH R A L R M A R IR T (L R R T
(9 H SUR IR % B 50), TBT Ab BE AR/ NR IR , 31 fig
FEAR F5e R R /N TG P 22 ) A R 30, i R — (1,3- &
SN ERIE— R T X — JE I, 76 5 5 T U IR AL
Wy A 1 2-F8 3k -4 SR — R R 1) 4y v R 2 )
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il SEON AR ST R BT, SR g A ML AE PR I
WEMRRE R G RE—FESE RS, 25 5K B5FRGHE OCFR B R v & 154 B2 AE
BYEA BT, MR RRE RS Y, RS AL P AL AT LR 45 4% 52 /& PPARs

F PR T PR 2R 4 B R KRR 2 2 Ak 2 AR e A
BB BURLF IR KRR 3R ) B A 45 6 AR DU MR R &
Fi5 i (anandamide, AEA) I 2-46 A= PU 45 12 H ¥ (2-
arachidonoylglycero, 2-AG), KR EZ K15 CB1 Fl
CB2 32 Fh, Hr CB1 7776 T F i A9 WLk 1
HX DL SRR T AL R 25 P TR RORR 2 5
PTG 3B AT S0 N 5 W 3R G T A% 32 AR PPARs DL I
JR 5 4 R 9 R MR R, S 5 IR &)
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R WA FEIE R T 5 G R KRR &
GLHIRE S0 HRRI R A BE D DEHP it I
P& CB1 [7KF-75 3 BE I 4 it 716 ™ s iR B o i
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S ORI 195 728 14 7 & ¥ FL S5O JPE A D ok o
JIEAR S AT BE i i b )98 2R (RE 5 (10 SR A% 8t ) 400 o1
YR AT, R B AE I o] B &%) CB1 7= A= i
S, VR AR srebp 3 K 1 5P, Martella
G K B, BPA Al N EME RRR R4
T BE T £0 R 200 B v = A B A8 14, BPA 3
PR b B KRR 2 2-AG Fil AEA BYKE T8 b
Pt 2 Pt B i R I , 3244 CBI [ A3 in, I &% PR
BPA Lk CB1 i1 /7 2% % HHL-5 4t 'h TAG
FZ . B 25 T DINP 235 B & /RS 15 S
SHZK Y F1CBIL A3, ARk R nl B am i
CBI1 15 & Ak, e 28 T 8UIR T A5 453 AT IIE RS B
AFPEPY ) Forner-Piquer 26 BIF 5338 & 3R, K 74 ¥ 6
7% T BPA il DINP, ¥JF%{k T AEA  CBI FIffi&
BEY (R I B AR
2.4  EDCs i i 520 2 Wi £ HL i A AR
FMIR AL T8 AE A U AE DNA P8 B T,
AR JE PR 2 18 7K P I HL AT DA st gt 200 s
wAEALTAL S DNA H AL 208 A B )y RNA

Fik i H PPARs & #54: B I B th 75 22 R Wit A4 ML
W EL A, Hoh, DNA B 540 25 38 3 5% i 4% 32 44
PPARs 1A NG A CHHE R . ENRI AN 431k
i FEH  DNA HEA L2 $E PPARy 3R1K7E 3T3-
L1 i A 107 4 B 53 Ak by B2 B 0 240 e 1) o 72 o,
PPARy HFEH G 8l X 2% i 25 3640 728
3 04 8] 70 J53 1 240 L AN o34 I B T 78 T 2 i e
PPARYy [1)3&H A 2l 7 X #R SR AIR Y 3L i Be sk,
DNA 3Lk th 238 1 4% PPARy 112350 HE R
PR S SRR R . ST A B
&2 R AL Sk e, BRTE M2 A4k
F LR AL R 25 H S5 1L 5 PPARy A1 C/EBP 2t
] 4 1 A 00 3 B 8 A F o 3t &
LA XS B A sE i i T RO SR R
U M miRNA Fi2E 2L T miR-27 .miR-33
miR-122 . miR- 143 FI miR-370, T A 13 ] LA 3 5 i
PPARSs 13 15 W 4% i A7), miR-27 17 [a] o 4%
PPARy Fll RXRa ft 2% 3K 3 I B 105 A= 1, miR- 122
5 PPARB Fl1 SREBP-1 {535 % 5 IH [ A L

W5 F ], EDCs 7] LLid i 228 DNA H BEfb oK
V520 PPARs 1Y 3k 7 1M T4 AR Qi #2 . Lk
o FEEs AR 5T v T T | AU T TR DL S BPA |
DEHP ISR —H g — TR IR G 215 F3
K FRKS 7 DNA i B 22 5+ DNA H 3 A X 3k
(DMR), ¢ 3 AT ik 1) 25 4% 4% 711 . BALB/cByj /)
W& 5% T PAHs WIR-& Y )5, 76 F1 Hl F2 () HEVEFI
WEPE R IR B] ppary 5 3hFH 1 A4 CpG iz s
AR, T H 5 ppary B9 IE BT L™ /R
3T3-L1 B840/l % 5% T BDE-47 Ji, W2 F| ppary2
JA s 3 A4~ CpG 7 5 BA b 2 H AR il TBT
Sl fapb4 )5 BTG5 F K SR A 2 I
WA AR ppary2 (/) FIEAL® L= 0/ RUR 88 F
4-fEFE Y250 F1 AR BRI AR B, 33 i 52 e AT 36 4o
B Rt L 3] F2 £,

7E miRNA FHOCHFFE T, &3 TCS &R T 4
A0 TR D7 R A 1R AR I 5 R R 45 19 miRNA, B
miR-125b, miR-205, miR-142a 1 miR-203a ] 3
kP Cocei MY HESE R, TCS HES 5T
BELh . miR-125b 1) LA, e 25 808 i LR A
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Table 1 Effects of endocrine disrupting chemicals on lipid metabolism in different animal models
S—" oI (EDCs . ‘
Sk PALPIEDCS) KB 0 B £ 300k
. Endocrine disrupting o .
Animal model . Effects on lipid metabolism Reference
chemicals (EDCs)
TBT i 6 W5 40 il 43k Induction of adipocyte differentiation [5,7-8,10]
5 S 0 M = A i
MEHP . i 'J'.}"f H? 720 'Fﬁ : ' 4s]
Induction of differentiated adipocyte inflammation
GRS b, R HENR BT TR, B R
1R A0, HEEA R EER, B8O
/NER 3T3-L1 BRI 40t BPA Induction of adipocyte differentiation and lipid accumulation; [6]
Murine 3T3-L1 adipocytes impairment of insulin signaling and decrease of
glucose utilization; induction of inflammation
TCDD i75 TG i 20 i 434k Induction of adipocyte differentiation [75]
44’ -DDT 44’ -DDE i7 SR FFL 2 Induction of lipid accumulation [76]
DINP GE AR AR oAb , S HERR 5 A 1l 071
Induction of adipocyte differentiation and promotion of lipogenesis
10 78 5T 41 (HMSCs) ‘ ‘ i N
VIR AN AL, et g e A
Human mesenchymal DBT . . . . . . [4]
Induction of adipocyte differentiation and lipid accumulation
stem cells (HMSCs)
TR AL BT, AR o i o 2 AR
HepG2 4 il DEHP Destruction of the balance of oxidative stress and [13]
HepG2 cells promotion of lipid accumulation
OPFRs 5T IRF AL 2 Induction of lipid accumulation [16]
AZEJTF HHL-5 44 i JHF A 2
. BPA . . [15]
Human liver HHL-5 cells Hepatic steatosis
E /MR TRT HET N s A ORI D S5 A g 78]
Kunming mice Increase of lipogenesis and reduction of steatolysis
NP GE AR AR oAb , S HERR 5 A 0l 7]
Induction of adipocyte differentiation and promotion of lipogenesis
TRT PeENR BB, U HE 508 o]
Induction of lipid accumulation and liver inflammation
Wister K il SR
. ) oT NG 25 ¥k Hepatic steatosis [79]
Wistar rats )
DEHP HE MR 107 0B ) PR RRURVECEE | I i A [80]
Increase of the size and number of adipocyte; hepatic steatosis
DEHP ,DBP I BPA 4R & etk g R 2 811
DEHP, DBP and BPA mixture Induction of lipid accumulation
BALB/cByj /N PAH AR 2 G 1 A L A 2]
s
BALB/cByj mice Induction of adipocyte differentiation
TBT JHAR B 1, £ 2 i s 4L U1 o FH 2 51
Hepatic steatosis; induction of lipid accumulation in adipose tissue
MEHP M5 105 40 i A A i B R 28 Lipid accumulation in adipocytes and liver [17]
TCDD fe ik fg & Y Induction of lipid accumulation [14]
C57BL/6 /MR e BT 4 4 B R A 7
AT AL 5 i g Al s
C57BL/6 mice BPA RES il g 1y 41 2L ) g T i 77 2]
Influence on lipid storage in adipose tissue
CYP ATZ Ml EE2 KR AW G TR IR ) B ug]
CYP, ATZ and EE2 mixture Inhibition on the supply of synthetic substrates for fatty acids
DEHP JFHERR B AR %R Lipid accumulation in the liver [83]
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Lkl
B W74 (EDCs N \
Sk PALPIEDCS) XEBE P L% 300k
. Endocrine disrupting o .
Animal model . Effects on lipid metabolism Reference
chemicals (EDCs)
DEHP 5 NE B AL FIATIERAE , 755 NAFLD 8]
Induction of lipid peroxidation, inflammation, and NAFLD
NP FEUFAERAE , 757 NAFLD 9]
Induction of liver inflammation and NAFLD
SD KR TCDD HTHERS SRR 2R AT 9 AT £ 4 Al [84]
Sprague-Dawley rats Promotion of lipid accumulation; hepatitis and liver fibrosis
DDT . H 4 36 \BPA |
; I AC JRE AR o %, 2 A AR BT S5t 3, A L e
DEHP #1 DBP iR &4 ek Ul e, FIL S PRIR LR A %{
Promotion of epigenetic transgenerational inheritance [19-21]
DDT, methoxychlor, BPA, . - . . .
Rk of obesity; weight gain and abdominal obesity
DEHP and DBP mixture
T 8% (Oncorhynchus mykiss) TBT TEHERR BT 2R 6]
W NE W 40 Induction of lipid accumulation
Trout (Oncorhynchus mykiss) e 2
. . pT fEHERR BT 2 . 6]
primary adipocyte culture Induction of lipid accumulation
K VG (Sparus aurata) T 41HE .
(5 ) ARG 5
Sea bream (Sparus aurata) DIDP . TMCP . [74]
Increase of lipid content of hepatocyte
hepatocytes
Ffh gt
) JHAR BB B IR Bt Ak B 4
(Ctenopharyngodon idellus) o
i BPA Lipid accumulation in the liver; increase of lipid [85]
Juvenile grass carp T .
. peroxidation in liver and kidney
(Ctenopharyngodon idellus)
W15 8 Oryzias javanicus) BPA (NS R -
Marine medaka (Oryzias javanicus) Induction of lipid accumulation
BPA T e £ i T 5 R I A I R R 861
Promotion of lipogenesis and lipid accumulation in male fish
i il Gobiocypris rarus) TRT L2 NG 5 £E B AL IR ZH 2R AR [87]
Rare gudgeon (Gobiocypris rarus) Promotion of lipogenesis and lipid accumulation in muscle tissue
JHF U 15 300240 22 3, JHT- 208 A o
LNG JUE H : ﬁiﬁ’ﬂl{ 10 A . 58]
Increased presence of hepatic lipid vacuoles andoedema of the liver cells
Je % % 4k {1 (Oreochromis niloticus) DEHP JHF U B o AR I 25 L [89]
Nile tilapia (Oreochromis niloticus) Alteration of lipid metabolism
P U A 1S, SO PO F 22 4 R A= AL B A3
BPA Promotion of lipogenesis; changes in the structure [25]
and biochemistry composition of the liver
JHF R A iy AR
BPA NP £OP . ; [32-34]
Hepatic steatosis
K PG PEG(Sparus auratay ~ BPA NP Fil OP fIEA ) HAT R R R 7 A 36]
Sea bream (Sparus aurata) BPA, NP and +~OP mixture Promotion of lipogenesis
fERE AT AR PR 521k
DIDP , (82]
Promotion of long-term lipid homeostasis changes
AR HERG 5 Az 18, B AR A 235 A AR A il o
DINP Promotion of lipogenesis; changes in the structure [25]

and biochemistry composition of the liver
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2Rl
B PIRE TARAEDCS) REBST 2%k
Animal model Endocr.me disrupting Effects on lipid metabolism Reference
chemicals (EDCs)
FE LG 5 A B ANt 47 Promotion of lipogenesis and storage 24]
BPA {3k i & X Induction of lipid accumulation 29]
i3 NAFLD Induction of NAFLD [15]
fEdEfE AR 2 Induction of lipid accumulation [90]
R P R U RS AR S S 28]
. Promotion of lipid accumulation and liver inflammation in male zebrafish
5 NAFLD(E20 g 1528 1 1) I WORS P AR 1 PRI 5 e 1)
Induction of NAFLD (the transformation from hepatic steatosis [38]
to nonalcoholic steatohepatitis)
ST T £ A i O 2 A A AL R
BP-2 Promotion of lipidﬂizun;i;ai?oiﬂ ;r; %o?lil }ij of zebrafish embryos 7]
TISEEF AN A S ) AR, LT R ) A AR
Bt i1 (Danio rerio) Acceleration of the development of hepatocellular [76]
Zebrafish (Danio rerio) TCS carcinoma and promotion of the occurrence of liver tumor
5N SBURR B FUAR 1 AT BI]
Induction of lipid accumulation and fatty liver disease
YA 48 5 1 % J 15 5 NAFLD
TCS BPA Promotion of the deli;feﬂiﬁfifsﬁﬁ;r:niion and induction of NAFLD (9]
%S08 W 40 il 43k Induction of adipocyte differentiation 23]
DEHP 34 NAFLD #9 & 5 X% Induction of NAFLD 37]
DINP AFAR A AS P Hepatic steatosis [30]
DGB FE2E NG I Mk A B Induction of de novo lipogenesis 24]
FTFAR A5 Hepatic steatosis 1]
TBT fE ik fg i E Y Induction of lipid accumulation 22]
i75 2B Induction of obesity [52]
TDCIPP ,BP-3 , TBBPA 1% AL BE Induction of obesity [52]
TBT FEE R BRTE i B D5 41 Ectopic adipocyte formation around the gonads  [5]
Al (Xenopus laevis) RXR -5 He i T L L 50 60 20, ST 1 G
African clawed frog LG100268 1 AGN195203 Hl TAG 4 A, B ST RS -
(Xenopus laevis) The RXR-specific ligands  Ectopic adipocyte formation around the gonads. Stimulation of fatty B]

LG100268 and AGN195203 acid uptake and TAG synthesis and alteration of lipid metabolism

AR IR 52 T ; OPFRs /i A HUBEBELIAT ; OT /R A B ; DBP F/R 40K IR — T i ; TCDD /R PSR — 4 If-p- WEHE; CYP HR
A ; ATZ 2R TR RV EE2 307 17a-2 ol — B DDT R4 U TPT 2675 = 345 ; DIDP 78 4825 — 11— 57 58 i ; TMCP %78
T2 =[] F 2R G s LNG Frm 22 i 24 ; OP 37 4-82F 5260 BP-2 3Rk R HIHil-2; DGB /R —. 2 Z B 3 P W, TDCIPP F/RBiiR =(1,
3- A ST H)ES ; BP-3 /R A H -3 ; TBBPA £/m PUTR LAY A; TBT 32/8 = T 345 ; DBT /R . T 3643 ; BPA /R XU A;BDE-47 £/R 22’ 4,
47 PUIRER AL ; PAHs /R 239518 ; DEHP 2R 48K iR Q-4 %5) LR ; NP #n T3 ; TCS #m =& 42 ; BPS /R AH; S; NAFLD 3R
ARG MRS I ; TAG 2 Hith =g

Note: MEHP stands for mono(2-ethylhexyl) phthalate; TCDD stands for 2,3,7,8-tetrachlorodibenzodioxin; 4,4’ -DDT stands for 4,4’ -dichlorodiphenyltri-
chloroethane; 4,4’ -DDE stands for p,p’ -dichlorodiphenyldichloroethylene; DINP stands for di-isononylphthalate; OPFRs stands for organophosphorus
flame retardants; OT stands for organotin; DBP stands for dibutylphthalate; TCDD stands for 2,3,7,8-tetrachlorodibenzodioxin; CYP stands for cyper-
methrin; ATZ stands for atrazine; EE2 stands for 17a-ethynyestradiol; DDT stands for dichlorodiphenyltrichloroethane; TPT stands for tributyltin; DIDP
stands for di-isodecyl-phthalate; TMCP stands for tri-m-cresyl phosphate; LNG stands for levonorgestrel; +OP stands for tert-octylphenol; BP-2 stands for
benzophenone-2; DGB stands for diethylene glycol dibenzoate; TDCIPP stands for tris(1,3-dichloroisopropyl) phosphate; BP-3 stands for benzophenone-
3; TBBPA stands for tetrabrominated bisphenol A; TBT stands for tributyltin; DBT stands for dibutyltin; BPA stands for bisphenol A; BDE-47 stands for
brominated diphenyl ether 47; PAHs stands for polycyclic aromatic hydrocarbon mixture; DEHP stands for di(2-ethylhexyl) phthalate; NP stands for non-
ylphenol; TCS stands for triclosan; BPS stands for bisphenol S; NAFLD stands for nonalcoholic fatty liver disease; TAG stands for triglyceride.
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BRI FBRR Y AB2R — H R — S 2 s ANl iR — ]
ZRTE 175 S R AR R P R A0 3 A miRNAs (BP
miR-133 . miR-29 F miR-199a) % ik KV T W, S5
JH2RRE NG BT & s 3G 0, S A A A SRS T
miRNA 2358 i 50 PPARs Al RXR ik T4 FifL
SR R A5 43 T miRNA FE 5t AR5 Y
FHSENE , FFA N miRNA 5 W% 52 0% 5 1T A 7 ) 3
PRI ELAAAE AL 1 7 o — 255

3 Zit 5K E (Conclusion and prospects)

(1) BT 2800 5¢ 32 5O T 0 — 75 Y W) 2 5 %)
SR i A A R Y T AR, ST R B
EDCs fF2E H #5042  ZFh EDCs 5 EDCs 5 H:At
15 YW 52 2 i U o i ™ R PR 4 s i AF
G B0 BT R EDCs (N4 98006 3 1 22 ot
BT AR BRI R T 25 90) LA B A
WRIRZ I, AR 5 B B 25 10 B ARG G 2 1] Y
PRI RSO DT R 52 28 R 25 1F T 5 B T Y
RS AL R 2%

(2)1E EDCs 52 Wil Jig BT Qi Y 4 FhbIL] | CET
SAFR FE BT EDCs 32 5% 1 e 5g Rl -2 2% g
FARH BRI A T 5CT 53 80 3 FiL A9 0T 52 AH
XFE WA WIFTE R B s 1 I R AT L R 21
RPN R TENR B AR 2 h AR B AR
S ANAE AL AL X i BTG g g 2 R
HEHCBEAL T, & LW ALEE HDAC3 Al DL 5
PHEED rev-erbor IR, 3B %A HLH] 2 [8] 7T g
FAESE XA, I B g AR ad 7 22 SCIA ) #9
E (A1ZL, Bt L EDCs 7852 W Jig B A4 R I s
A AT RESZ I HoA R G (H AR R 4, 804 EDCs 7
SR AW R GE 0 R It 25 52 e g A, PR, R
RS T EOCTEA [FIHLH L KA [/ R GEZ [8) 1Y
VERIZES, LA B 4 1 B R A St it A 35 e T 90
B R PE & A

B B A (1988—), %, 1 &, 81 B0, £ R AT
505 Jeth 80 2 A A AT
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