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ABSTRACT: The prevalence of obesity and related diseases has increased dramatically in the last decades. Thus, it is of great im-
portance to elucidate the mechanism underlying the formation of adipose tissue. The dynamics of adipose are mainly controlled by
adipocyte differentiation, adipocyte enlargement and lipolysis. Adipocyte differentiation is a complex and programmed process in which
new adipocytes are derived from multipotent stem cells or preadipocyte precursors. Briefly, adipocyte differentiation is divided into four
steps, including initial growth arrest, mitotic clonal expansion, early differentiation, and terminal differentiation-development of mature
adipocyte phenotype. Numerous studies have suggested that reactive oxygen species (ROS) could regulate the process of adipocyte dif-
ferentiation, and thus affect the development of obesity and related diseases. Acting as a kind of highly-active molecule, the main sources
of ROS in a cell include mitochondria, NADPH oxidase, xanthine oxidoreductase, xanthine oxidase and nitric oxide synthase. Based on
literature in the last years, we reviewed and discussed the role and mechanism of ROS and ROS-generating enzymes in the regulation of
adipocyte differentiation, in order to clarify redox-mediated mechanism of adipocyte differentiation and obesity and to provide new clues
for the treatment of obesity and related diseases.
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— BRI O, BB e A M A RE A, T AR BT
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FABAE TR RESILA AL ™ A 1 5 R HEH . 5 g
U R 2 , A i 7 A 2L T BE A T LARARE M TE X Rk
A B FE R RE R 4 RFARIR . Y R TR ABE T
AL, HAR AR AR & o NSRRI, A e A
LU R IR, AR S HAA R AR GRS T a6
NEWEHE T, e A rh, 4 ER AT 10 2 A Be E ER LA R i
IR . s H AR N2 AT LUE T LI
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¥HF . Wnt 251 B HEIE H AN Shh {55 W Ig i A i o1k,
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AR TR SR SR AE AR B — A T L AR A B AR L T
FLABBE R HOY, — BRI, R Y B 5 4% 4l O,
THFERY 85-90%, HP K2 1-3%K) O, TEE AR T FE A4 111
PRATEREIELL O, IE AR, ROS LKA LT
B4 R L B G 1) , LI F 7 28 1) A A SRR S
AR, I I T LRI SE A, Besh, Ak, ROS
[FVRERT LA R A ™= AR, LG BT Y o T3 AR R , 41
FEE I ) BRI UL, — iR E T D U, — (LT IR AR, B
HPEBEREN : ZIREME RS . f#RLZE &1 (Uncou-
pling proteins, UCPs ) f£7£ F LRI P I I, 7 Ffetk i T8 2044
HIDIRE , BT LR IR E AL 577 A4 ATP = AR e filiE , &
F ROS Wy,

4.2 NADPH &5

NADPH 4 fLfi (NOX) & — A i 4 i H ROS B B2 1Y
fitg 7, NOX & —Fh 2 B A , 7EMZL sh i A At it o - i
MBS IRAEIL T 3L, FE NOX1 2] NOXS, Duox1 #1 Duox2. i
5 HANEAE IR, 440 p22phox, p47phox il p67phox,
TR FaE MG YE{L . Brandes B 44T I T NOX 7%
AR FHLHINY, X LelE ) DI Re Ik 41 %5 BT NADPH By
PR A B A Y . O EAE E A2, NOX4 AT IR
BLAMEPERIO =42 ROS, A, 5 HAh I RUR R, NOX4 2k
—— A B HLO, T AN AR AL 2SR, XA
R—FFR A E-loop HYMIAMEAYYE I .

43 FEIZWNSWIERERIEIZIE SLEE

I 448 {638 IR F ( Xanthine oxidoreductase , XOR ) 2 —fr
PR T IS 1] S R LD I e M A 58] R 2 1% TR o g e fp ¢
KIRLE A RE N . IAEAEAER XOR J2& 3 IR 0% il & i
(Xanthine dehydrogenase, XDH ), 7& W i 24 T , XDH {22 i
SR B T T 300 SR LA T % 7 IR o) A o il A A
22 1% 48 1k /i ( Xanthine oxidase, XO ) A9 2E 1 /K /R A , iX &—
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BHAT DA 42 ROS ARG, JEIRAE S PRI s 4 21
FYERITESR A ), AERELEREAL R, XDH [IEE] LLA# NOX
HIFERILAAE L ROS, IE4h, XO fiifk NO-, A= jili— 4 Ak A& (nitric
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44 —EKEE
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RNS), B IBLEA 455 1 he, tAGES RN
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SCHRASETF ROS XA A= i1 E R B AR TR A 4™,
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Jig 7 40 B Hh 40 B P9 AT e S ) ROS F=A B . e SERE 1 454
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HAMRDR) ROS FAE . SHTASH4HMLAH LU , 7 240 MOLE 40 i
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ROS # A Ky R NR W TE WGM R 55 C/EBPR 7= A= Mg i 431k 1)
— P E A T (4 DMI 5 DMIRT X 3T3-L1 £ ffd 4 % i 39
AL PHAT 1 ROS [y7=4E BRIP4k ) NAC il fiff
JH DMI 5573k 85 55 16 /N ROS A3 2 i KRR . 7
Xop/INEREL B R AR A OP9 43 LAy AbFR A, =2 F 41 g Bt
Th AN ROS it &AL BT+ B R 2 5 e AR R (R
BN, ZE e A 55 e 25 AT 5 ROS A=
o VUEALFIALFRFN 25 NOX4 1] AR ROS (197K 31 H fE
% BELAE: i s A B F) oA
5.1 Zehifk 5RER4HBE S 1L

SRR ) A A5 2400 N8 17 40 b g B (W AR SR o B
BIsE B, SekifRn 24 puiER, adEsh I A E A
(Dynamin-related protein 1,Drpl ) 14324 [F] Y5 7 14 1 (Fission 1

protein, Fis1), AT LIS S Ab (R Al A LIpsi D4 TG &g, 5
ZAHXT, MLRL AR RS I TTERAT A TG & S PEkE F
PREGRLARTE B LT, EZh ARG 8 H 2(Mitofusin-2,
Mfn2 ) FIRLAHZ 22475 A DG A1 1(Optic atrophy 1,0PAL),

S TAE i 17 40 B 43 A iod B2 v 28 KL /& DNA (Mitochondrial
DNA , mtDNA) &2 il &t 9281k, (/398 AR 1562 22, Skop 45 N3
TN TERAIN TR, mtDNA 1= I TR T 50%, 4 F % —
BRI R — B R, X 2 s, S 4
— £, mtDNA & $l8EE . Ryu AR Y] mtDNA 11
SRS N ER — R IR 5, 3 3T3-L1 i dn i oAb iy 25 =
RIFIARITRIES . SR 4 pEAH L, 2 4346y 3T3-L1 f5/ 40
it (LA LRSI T 20-30 £7% . PPARYy 8 55 ] LA
JE 05 £ A 43 A aod 7R P SRR AR A A A L TR

A kW52 1k (Oxidative phosphorylation, OXPHOS ) & & {4
WAL L I IO, TV AR AR 0 AL Bt TN ™, 7E =08
2 5 (Tricarboxylic acid cycle, TCA ) Fh 4t 2 1 BN Tk
B AR R I, R TR R R R AL B , 7 —JF 06 i oAb 2
5 L R B IR A L R R RAR A e S R Rk
AIEBER/NGBER . S5 W, 76 FT AR D 40 A 3 AR s 40 i e
b, AR A —A~ 2 A AR, WT LA Tm] e 34 i =R R
IFIRR IR A AL

TELE BIFIE 2 A1, — 0 5 KR 2449 %) Ak S 5 T LA TR
LRATERR S 43 A B b B o (VR Ak £ B (EtBr) i /b
mtDNA, L] 3T3-L1 A5V 4t A e fig o i AR 2207, Bl it fsl =380
A LK BE (Carbonyl cyanide p-trifluoromethoxyphenylhydra-
zone ,FCCP ), —Ff OXPHOS HfHEEF], Mkl leli s ik, Pk
FEDIREIMRIR , anfa gkl , @l T e s A F C/EBPa,
PPAR-y FiI [ B8 35 o445 & 2 19 -1c (Sterol regulatory ele-
ment-binding protein-1c, SREBP-1¢) i F&ik , Mg i1k . #F
TR, R AN A TR BT LFR G SRR T B 2 e L 1Y
T, 40 CRO AEFIIAF- 1 FH3G 5 11,

LRI PS5 OXPHOS (3 i PRl L BLME 5 7=
AIRE B £ ROS =AM, BRIV AN, B HEA IR U Lok
R ROS A i BEFEAR V5 40 A3 A iy i R rpge im AL, dnep
JHE A A A — SR S e B SR, AN ETERR I 2 A oAb 72
LR 0 3 S R R BE AT, [RIRE AP AE — > — B e, BRI Zk
RARSGEHE L) FE S DT Bl DL R g8, B, i@ TCA
FlE TR AL LA X KRR T, 55— o mT L2
PEOCHE LA B , SCRAERR I At B A AR B2k B 1
HIRIHEACH A 1) S R A R IRIIR A IR B, 4
= HERE ARG A 1) ROS VR M BB (AR, TFEA 9 i
i3 A i 53 L s K iR S
5.2 NADPH S LB 5gRA 4R 5L

1E NOX Z i, HA5 NOX4 Fll p47phox . 78 55 5 15 £ il
G P NOX4 TEf I 3 At FE AT A 4 SHTARIDS
MREAELE, EESEEEANRNAE NOX4 MFRBEBMMLT AT
A TEMERNRIFHZ A \NOX4 3= Z AN Mg PN A7 T3 5T 1145 i
PRI AN ETE FH S 7 4 A 2E B o 8 0k

EXRBREBIEE N E A/NR, A EIKE 2 Z0EZ 1AE
[T 20 53 A BT NADPH 4 Akt g Mg 5 58 P, NOX4 itz
/8BRS L BEOE Y TG Uy 4 B FR R0 EL E PR R 9 I Jhe B
Dy 52 5L T L B R 52 M I e SR 5 mT LAUE R AR s
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YRS N 5 AR K™, AR s NOX4 e g i 2 i 43
A ke 3 —F 7 1 B L PERT

= p47phox F)/INEAT X N5 S i AL L B i 2 M i)
R/NFUFRR T AEE , LA 35 S (0 AR D AR 11040, At
) NOX 275X i Ak i A A 2 H T AW
53 BIEW SRS ER S L

XOR JE AR AR R SR T R R S BRI,
HIFF UL, XOR 53 LA IR [ B4 & H R R A 2R
FA S A, A S FLIE D R 32 2 ) 2 LR A & AR DR L I
HR/INRAT IR 1 7% 4, Cheung %5 A 15 5E%] XOR #
NG 4 M oAk b VR AT TR, AR SR 45 2R R , AT
THABAZUR UL, XOR A S i Fak &30 5, O HAE(R
SN 3T3-L1 g diffl st FREAT 1 4 B 0915 9, TEAE R
BT IR 4 XOR [ RE |, Efikr, 58
AR L, BRITZHZE XOR Stz /MR A T 50%7, Jefk
XOR AT LA PPAR~y (314 LA S I s A B AE AR S ) oAk 8%
M, 2Bk XOR A4 AR Ui oA ) i AT LAGEL Ik 7 T 25 4 271
SEaER, W XOR BRI T L liesk FEBEAE TR KT L
2 PPARy, XOR f2H pli i 323k it PPARy Hy& PEE i H M i

BRI AN FEJ LRSI 4N i p , C/EBPR AT DL SRR

¥ XOR, X455 % #5 T XOR {3 T C/EBPB Fii##il PPARy
FA) b i G B A2 T R s A - L2 B oty A4t L 4 A T o 7 ) TR 1
B, L, R e B R, °T LUE I ROX i
ARFEPERT LIS PPARy TG DL KB NG 734k, ik eegh L3R
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WFFE A I NO W] LU HE /I BB 68 R 61T i 0 200 6 174 53
9, NO A i i 43 A A AL -5 5 R B P A s ARl
2 54 (cyclic guanosine monophosphate , cGMP )& 1 A JinA
X, M L AR BEER IR 1T (Cyclic Adenosine monophosphate,
cAMP) E i, SERHI /L RISE N tesh, NO W] LUHORF i
A BHARBIE Y Z K v LTS F -1a(Peroxisome prolifer-
ator-activated receptor y coactivator-1oa, PGC-1ar ) (Y 3 35 K 1/ —
BB FERRLERR R A P AR5

TERG L eNOS Fi1 iNOS [RIBFAEAER, iINOS FEJR 73
Fer it RErh FE RN . I RIS R BT, ZEHLR T NOS FI NO 7K
SRS TR B R R, JF B eNOS ZEM 5 15 2H 21
FREHIN, 5XAA G RART L, RIS AE H eNOS
B7KSEFE B RE F 2 B/ R (db/db /N B BLK B R i 5
HIEHER AR HZL N BT R, tAh, eNOS 13 3k 7T LARH
I R A5 S A TR HLs b 1 R T 2H R I K EY INOS
1 eNOS BT Al GE I i 75 A [F) A5 5 T 941715 NO 119 A= JG A i s 40
JHL 53 ae R v AN ] ) 1 O

6 Hit5RE

PR L%} ROS K ROS A= Al 2 Gt X6} i i 404k 52 i 14 4138
AR, JE AT BB IS 25 T AR 5256 2 fF A R F 58 X 42 45 11
S0, TGS U], X SERFFE R I ROS MG /b A 25 1
TER . M TR E A E R M — S SRR ROS g
i A0 53F L LA B2 55 BR D AR bt B Ak &, ik
TAIT NEIE B HAR PR ) A S50
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