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Research Progress on Obesity-Related Adipose Tissue Microenvironment
and the Characteristics of Adipose Stem Cells
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(Department of Cell Biology, Capital Medical University, Beijing 100069, China)

Abstract  Obesity is one of the key factors causing cardiovascular, cerebrovascular and metabolic diseases.
The pathological basis of obesity-related diseases is the change of microenvironment caused by obesity, such as
inflammatory cell infiltration, the increase of inflammatory factors secreted by inflammatory cells, and extracellular
matrix. Recent studies show that the obesity related-adipose tissue microenvironment affects the characteristics of
ASCs (adipose stem cells) which involved in the maintenance of adipose tissue structure and function homeostasis,
such as the ability of stemness maintenance, differentiation potential and energy metabolism. In order to elucidate
the mechanism of development of obesity, this review shows the research progress of obesity, microenvironment of

adipose tissue, and the characteristics changes of ASCs.
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Pro-inflammatory
cytokines

(TNF, IFNy, IL-1B
and IL-6)

IL-10" Treg cell
(CAM¢-associated)

Pro-inflammatory
(TH1) lymphocytes
(B cells, CD8" T cells
and ILC1)

Neutrophils, mast cells
and MDSC

THI: THIBPE RN, TH2: THIBh 241, DAMP: 53455405650 1 ; CAMO: 5 bR Z5 /I A S IR BRI, Ly6C™: kL4 iB6CHLR; Treg
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THI: type 1 T helper; TH2: type 2 T helper; DAMP: damage-associated molecular patterns; CAM ¢: CLS-associated macrophage; Ly6C": lymphocyte

antigen 6C; Treg cell: T regulatory cell; ILC1: group 1 innate lymphoid cell; MDSC: myeloid- derived suppressor cell; CLS: crown-like structure (the

dotted line in the figure).
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Fig.1 Schematic diagram of the microenvironment of adipose tissue inflammation caused by weight gain

(modified from reference [4])
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ECM: 445 ; ASC: BB T-400; ThZI: T4 1 A4, Th24mi: THE B HE2 A AT, M1: M1 EREAN; M2¢: M2A AT .
ECM: extracellular matrix; ASC: adipose stem cell; Thl cell: type 1 T helper; Th2 cell: type 2 T helper; M1¢: M1 macrophage; M2¢: M2 macrophage.
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Fig.2 The process of adipose tissue fibrosis and the phenotypic changes of adipose stem cells
during the development of obesity (modified from reference [14])
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Fig.3 Schematic diagram of the characteristic changes of adipose stem cells with obesity
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AT, JE B N SRR 1) R 1 - 200 B 17 #E 48 & (oxy gen
consumption rate, OCR)F1 4 Jifd 7 1] BR {4 3 2K (extra-
cellular acidification rate, ECAR)¥J T-IEREFEAL; 1
2 G T R A D9 e i, TS JRE N SRR g 017 4 L )
OCR% s, Wi W T ik A 1) i 177 =4 i 52 22 LA
Jig 107 PR B- S A A D e B SR U RIS, JES e SR U F)
JHg 177 4 L ey A 2 B o, 3 R SR KT G
JIEL PR B8R T B i 28 23R 1 R 7 4 i o B R AR )
Ha 0 2 0, VT K R N, SRR
NG 195 40 L ) A2 A AH [

ALICKASEWR I, HE B RF B SR 995 N B2 T Mg
7 28 3K U TR i 107 - 40 T ) Bkl ik B BOIR, £k
FLAK (1) 73 24 (fission) i J& K T @l & (fusion); 1M 1E %
N R HASCsZe br A4 2 AR, 2 4 fit 5 oK T 73
Z4 . N PR SRR £ g 0 4 B 7 A 3 e A S T 1
TEFR B 2 OGO E, i ALt ) 1 7 6 T U
/bo EJARQUEZS PR R RS ki Fe4iie, ]
BRI, REFHEN B T i 17 2HL 2 K5 0 B 4 o, 2
AR I 52544 T 7 57 NDUFA9(nuclear DNA-
encoded NADH ubiquinone oxidoreductase subunit A9).
24K 11 SDHA(succinate dehydrogenase complex sub-
unit A)PA N H AR TV COX4-1(cytochrome ¢ oxidase
subunit IV isoform D)JRIEBE I, LRiAR & & A
MFEN2(mitofusin 2). OPA1(optic atrophy 1)ZZik 1.
B2, NEJHERE 7 20 SRR 53 6 A2 Ak 2 38 3 ] A AL 1
S g 7 4 2R AR T e ORI L2
2.4 RERES2MmBERL THAMMAELSMSINEE

1 P75 4 e 368 5 40 2 T 2 A 5 ) L P 85
1745 B AU, v Jig 197 =41 i 2 181 4 )5 £ 6 (primary
cilium) U E 2. 2 F 2 — PSSRl A 1) 48 il 5%
&, FAET LTI e HESh P RO 40 i v, Tl T 2% Fi
15 TIEERA AN 5 AR /MR EE 2 8] 145 B AT
RITTERZESR I, AL PR P9 R AR 5 443 i s 14
MEEIEF B R4, EE RS R B KE
AR BUAHR I ik sE28 1. RAMIT TR, %
i Rl 7 TNF-ouFHIL-6 40 BE AR AL A NI 5 40 2 1
2 B4i 0, 5IEMENASCsA B4 5 IR — 2. K57
& Aurora A1) il FIMLN8054 5} Erk 1/241 ] 55]PD98059
REE P S RE PN 4 P ) A B A T REPT
2.5 BERSREMTARNRE

ALICK A% WIgE s & B0, AR Rk B2 T g s 40

ZURUE 1) AR 7 40 i v 52 22 b 5 B- 1 S0 I
(B-galactosidase) 4% 4 FH V44 MU 50 5. 25 14 22, i A A
3 R T T- A0 (3 . KORNICKASE FYE I, fE
JHE 5 () B2 T i 17 AL 0 7 200 i v B4 LA e
PR A ) B B [RIRE RS 22 1 3279 ¥ (resveratrol,
RES) A1 5-& M (5-azacytidine, AZA)R] & 2 Jik /> A
977 0 e - 7L i S A 4 L ) B A5

3 RE

I 25 I 64 BR S R A 1RO AT , BB 0
4 T A BR A SEAR BE ) . W SRR S A2
T ULE 8 E S AT AL R A AR 5 00 AL, % 4%
VAT AR S T 6 7 4L AT 4 Ak, R B R e S8
IR AR U R 10 R 2 00 7 VR G (1) FE R

FIg 7 7 40 2 I 7 2L 25 s o 5 () S R A M
AR AR I IR T4 R 2 TR A R, AR
CEYERLANI, 25 15 18 0 40 40 98 ok R0 20 A 01 % 24
SRTIT , LR 5 5 140 TR 0 2L 4 A PR 58 428 3 3o T o AL
i B T A0 AR AE, BT AN BB, DRI, TR
T ARAE IR A T M AL SV 555 15 R T 40 B
BUE 2 A)F96 B R 5P FRE AR 6 8 4L AR B
L O 20 L 45 S B, AR v T PR AR
T BRI -
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