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Abstract

The chronic and persistent low-grade inflammation caused by obesity is an important risk factor
for the development of insulin resistance, type 2 diabetes, and cardiovascular disease. However,
some obese individuals show better metabolic characteristics, and this subtype of obesity is de-
scribed as “metabolically healthy obesity” (MHO). Studies have shown that chronic inflammation
of adipose tissue may be a key factor in determining whether obese people have a normal meta-
bolism. The biological mechanism of MHO is still unclear, but it may be related to its favorable
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adipokine secretion pattern. Therefore, this article reviews the relationship between MHO and in-
flammatory factors.

Keywords
Obesity, Metabolically Healthy Obesity, Inflammatory Factors

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

il

1. 5l

e LU RS, ARG B S5 KRR SRR 25 R R g, KR T BRI
A, mlE . SO SRR SEOLRR AORFEE BT, At BRI TRE = A1), R
i 2021 SEAERE TR, SRR NFIECR S8 7.72 42, Hid 4096 i AE A AL T B sUIE IR .
H T AR A G PR (B8 B K RERE AL PR O ML, 2 FROW PR AN i e 28 Y (R ) PO SE T3 1, R
SENEN G dr 2 DA T 20 F[2]. JERGR 2 MOFAER A NG KR, MESTEERN R, 2
BOWE PR MR 8 R AR, 3BT DA IO I B« S ML B 50T SR S hl A I E 2 [3] [4]-
FEFRE BT 5 S50 08 P R A P RO E SRS B3R 2 i R A e 1) B B S e R 2[5 o

SR, M 1982 SELISR, V2 BT TR DA LEAE I R I AL OB R ARSI, R A T A 4
H(BMI)FI/ B (WC) B, AR IX e AT ORI MU« JBR 5 22 MUk (1) A3 24 ) LG AP, X AR
7 A Bk R Qe B L HE K (metabolically healthy obesity, MHO). H 7 5% MHO &3 — 44— 15 X,
ERT AR SE (R, A ST PP A8 7R AR T B ) m AN 22 R IR AR ML A8 I A S [6]

FRRAR L FRUESE W, MR A G R ANHT R AT 7 8] A AT 7 2 5 5502 s ) 2 22 )it
F[7]. BIEASC I ZR MHO RSO R REAT 4718, NIRRT IME IR LA NME I 25

2. R REAEHRIZEX

AR U B 7R AR P O M U T Jean Vague 7E 20 tH4d 50 sERAIMEE, BiJ5 Karelis Z57F 2004 4E$72 HAQ
e 52 AL IE i (metabolically healthy obesity, MHO)I#EE . MHO 289 4 5€ XOABA AR AR 22 EL AN I
PN, ARG 2 BOREIR . MG R I AN B OR A AL O A B [8] . H H AT ST MHO i83%
HG—115E s

JUE AN BMI > 30 kg/m? 2 52 L MHO 4 a6t R IRBIE T4 7 30 22 R [ A AR ik
BEE X[9]. HAP RZH R BMIL MK ZSIEMPE. Hl=85(TG). =% % 5 & (1 0 BE(HDL-C). WC
A B Z PR SBAGTAL 61524, B2, EARMIGKRB RS, KT MHO 2WiisiEE N S50
BARBOEE T HAAEAR K 22 5, XA 33T EAS [ A AR UE B e S 18 I WiF 7 45 S 1 B A (BB % A
KAt R ) AR 1S X, Rl 15 MHO f fB0 SRRBILH BK 0 22 5P [ 10].

3. FRBFELRIRMRIE

MR AR TR RS B RO RE A A7 3 . TR S MU ORI 854, 38— MRUHE BRI 4 2030
A E . RALUEL W R ST, WD A T WE AR KR A, fERe RS R
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VERIE, K
R TT T A A FI[11] - Peter Amer 55 AT 1995 4R XUESE T ANZRAERER SOAE < (AR 2R, HAT TR R,

JE AN AR i 7 2L 23 b 2RI R R JE R T-a (TNF-a) mRNA S IEH AR EAMAR) 2.5 f5[12], JEREARER)
RRAP 7P A B L, A& (L) 6. IL14. IL18. J&E. CCL2 (CCL2)MIEPTRZE[13].
EAR I ZHL 43 1) 98 i S AN [ T R e s e Bt 7 5 | S A G SORE R BT SR B ) “40, i, #4745
Finl, RO —MIB R RPRE, PRy AR RE” .

H A1, H5 5 2 2R 9 RE B A2 BEFREAE DG AR 25 8L (U B 5 R KU AT T2DM) i 1) = BRI R 2 —[5] [14]
[15]. KHRE IR 2 S EBUR D40 A= 5 AR, AR H LY Tk —RAEE & I AR R, (2 A AR
G FE TGV AR R ok TR, MR 2R 2 IR B K B AR [13], dE IR T A BRI L SRSER R E
eV AE[16], HEI 2 5 EBUE MR AN B CE AR D O . ERAN B T LA S IR D A 200 R e A i S I
iR (FFA), Tt RIiRREE TRL-4 ZAA FIE 50 W TNF-a, {23EFE RN 408 7 fF, S50 FFA
= A3, AT DN S0 M SRE [ Mg T R 200 80 7 55 23 W AT 3 - 4 R s 2L R ) SRE[17]
BeAh, A A A B RLE 2 B BRI 00E, W1 INK. MAPK %5, BAITA] DLE F T
BRESES, SMEET S S B g4I IR T (NF-«B), 38 I04E 2 40 B R R 4k 8 7 i 7= A2 [15]
[18]. Weisberg % N R ILAEREA PRI AR 43 BG4 s in, J-EH TNF-a. IL6. FSM—EIES
filf . C B 1 (CRP) S5 (13 B 1A [19] 0 Xu 55 NI AR M A i i 1 A /) GRS RRY P g J A b i B T %2
Tt 9 DR 0 5 W 4 e S R R P 0, AR R R /DN BRI AR 7 ZH R AR R B 1 5 Wk 4t o P S 2502
[20]. DRItL, AR ZH 23 sl 1 M 4 i 2 i v 7K~ PRI 98 A M R, 3 S50 AR S ) 1 AR % 1 AR
SRIEPL21]. BeAh, REMTALUNIBIER . HPIR. BT, BURAE AR (PGRN). MHEEL: &
4 (RBPA)SEAE 58 g 5 D5 76 M 17 2L 23 98 R A 5 3R KT R AR R e ke 1) 7 S 2 VR [22]

JE 197 ZEL 2R e ) SRE SRR AR A A 2 BN A DA U 28 L 110 B 2[R 3R [ 23], AE T S BUIR W 4 2R %
FEARZS T LENLH H a7 R0 7R, ATA IR 2R I A A A L, B A s — IO AR
E Bk

4. RARPIERBEEETF

e HGME— PR BRI N WA 28 B B 7 T LM R R AR DR -4, 3w DA WA 28 Mg 17 R 7
Horp i EZ RGP R NE DT TR AR ER [15]. NRIBCE 2 — P apM1 2k K m At [ 1 1 2H. 213 43 i () e S M I
HE, TETRGR S RS B PR AN KO FEAE Ak 7 TR FE A DB E T . TRER K P IBRAIRAE 2 BUBEIR
T~ O VB S50 K S TH AR B DA o AE NSSHIMG 14 RS AR Al R 80, IRER R 2R &R
TR A B R B SR AU A RO I AR S 1 B AR FRIR T A 1 [24]. BEERE R T HABIThRESN, B E
HHRNEH AEAAS 250 TR T A B 40 = A= {2 2 4B M X TNF-a 3715 51 R 4 A 1L-10
(IL[25], HAk, MEERZEIE P DA I v 40 M i PR ok, 1T IR 0 4 O P 0 2 5k 40 92 v I iy 4. 24
() B Rl F [26] -

Iy il A SS T A 5 (SFRP5) 2 OUCHI £5[2714F 2010 4F & A — M R J 0 K 7, W45 & F044
Pt Wntsa KIEMEH . Wntba s&—Flil it Big JE A Wit {55 38 BORIG In 28 88 S BB 1, SFRPS J2&
Wnt5a 5 F A EVERMSIR, 7T PLS Wntba se4+524k, #EmiHle] Wnt {55 . BE%E SFRPS KikME/D,
Wntsa FKIEHNN, & FHEICERERAEE S ZHPTHE . Kk, Wntsa 5 Sfrps 2 [8] {14 v 2 il 5 i o
[28]. HTHIRFFCR I, ENUAR AL S ZIPURT, SFRPS R MR RE e p0A R 7, 84S ie
JRERTRE R 993 /1N BRI SF SFRPS, 1T o8 /N AR IO RE, /DRI 980RE . kb, SFRPS X L& B
HA— & r i1 F[29]

BRULLASE, ZAG (BF o2 $EEE ). Clq MR IASER FAHCE H 3 (CTRP3). Vaspin &5 /fi 17 5 7E #1

DOI: 10.12677/acm.2024.141076 548 I IR = =23t e


https://doi.org/10.12677/acm.2024.141076

VIR, kA

i AL M P 0 R AT e R 5 AR P T A A% T S AR I [22], EAR H R OR A - F LA i AN TR, (H
T S 2 A 5 ) SOE AN 7 P R T A

5. MHO 518M %¢4E

JIE 5 2L 2 P08 1 28 i 2 5 SR B B PL, I 2 ROME PR . GO I S R AR RS . MHO [IZED)
WL B AT A B, AR 2R R 1 28 hE T BE 2 e R PR 15 IR I S M R 22 [30] .

MHO W] 585 HA R I 078 7 o0 Wi G 0%, AHOCHE TR R M, SARGAVME R MAAH EL, MHO i
HATRRI AR E . C M H . TNF-a. IL-6. #IEEELS & HEH 4 (RBP4). 414 By SR B0 V0 il 7711 42
SRR, T B A G 1E FH B R IR 3R K T4 vy » SR 3R P IR 7 AT~ s A e o 398 o ke % 2 SO v
U] 28 R s S ke S 0 ) i A 6]

AL, Sanidasa SR 7T 1A AR A kA A QIS AN (g BRI AT Ji 1000 I ORA7 38 3R (omeentin- 1) R HE O I R
P E (visfatin, restistin, chemerin) [31], O HLERF AR R+ omentin-1 F1AR 62 7 AU (g B B AL JbE 26 2
HdiEr, ARG VRS EARIT K1 visfatin AHRPTREAC[32]. 5 —TIwtFe R, AERE S I0EH 5 AR
2m A gE B EE e T 40 M L R AR E 521K 2, (BAR T B A NE A B E A 40 BB 12 T 2 4 i
AE SRR AR A B s T IR R AR E 2, X — R — PSRRI L], w Tty e 8
TG e AR [33] o

6. B4

BARH AT T MHO Sz 58— 2 rbrite, (BAEJEIE AT A —ANRP BRI L2 HSAP R, K
7R W] MHO FTRER — DMBRIPIRAS, RN A R R P I — MEE B 5T MHO (R AN 7
BB, SR DUEIE T MHO s B AR S R I ST IR T B 7 BB 51 S 4 g 117
L JONE I JBe By FARPURR B — € 487 F1EH -

&5k

[1] Ng, M., Fleming, T., Robinson, M., Thomson, B., Graetz, N., Margono, C., Mullany, E.C., Biryukov, S., Abbafati, C.,
Abera, S.F., et al. (2014) Global, Regional, and National Prevalence of Overweight and Obesity in Children and Adults
during 1980-2013: A Systematic Analysis for the Global Burden of Disease Study 2013. The Lancet, 384, 766-781.
https://doi.org/10.1016/S0140-6736(14)60460-8

[2] Berrington de Gonzalez, A., Hartge, P., Cerhan, J.R., Flint, A.J., Hannan, L., Maclnnis, R.J., Moore, S.C., Tobias, G.S.,
Anton-Culver, H., Freeman, L.B., Beeson, W.L., Clipp, S.L., English, D.R., Folsom, A.R., Freedman, D.M., Giles, G.,
Hakansson, N., Henderson, K.D., Hoffman-Bolton, J., Hoppin, J.A., Koenig, K.L., Lee, .M., Linet, M.S., Park, Y.,
Pocobelli, G., Schatzkin, A., Sesso, H.D., Weiderpass, E., Willcox, B.J., Wolk, A., Zeleniuch-Jacquotte, A., Willett,
W.C. and Thun, M.J. (2010) Body-Mass Index and Mortality among 1.46 Million White Adults. The New England
Journal of Medicine, 363, 2211-2219. (Erratum in: N Engl J Med, 2011 Sep 1, 365(9): 869)
https://doi.org/10.1056/NEJM0al1000367

[8] HHEEFRFREMYES2, & P EE R RKILRL]. R EREYE, 2022, 23(5): 321-339.
https://doi.org/10.16506/j.1009-6639.2022.05.001

[4] Safaei, M., Sundararajan, E.A., Driss, M., Boulila, W. and Shapi’i, A. (2021) A Systematic Literature Review on Ob-
esity: Understanding the Causes & Consequences of Obesity and Reviewing Various Machine Learning Approaches
Used to Predict Obesity. Computers in Biology and Medicine, 136, Article 104754.
https://doi.org/10.1016/j.compbiomed.2021.104754

[5] Lee, Y.S., Wollam, J. and Olefsky, J.M. (2018) An Integrated View of Immunometabolism. Cell, 172, 22-40.
https://doi.org/10.1016/j.cell.2017.12.025

[6] Bliher, M. (2020) Metabolically Healthy Obesity. Endocrine Reviews, 41, bnaa004.
https://doi.org/10.1210/endrev/bnaa004

[7] Bala, C., Craciun, A.E. and Hancu, N. (2016) Updating the Concept of Metabolically Healthy Obesity. Acta Endocri-
nologica (Bucharest), 12, 197-205. https://doi.org/10.4183/aeb.2016.197

DOI: 10.12677/acm.2024.141076 549 e R 2= 273k e


https://doi.org/10.12677/acm.2024.141076
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1056/NEJMoa1000367
https://doi.org/10.16506/j.1009-6639.2022.05.001
https://doi.org/10.1016/j.compbiomed.2021.104754
https://doi.org/10.1016/j.cell.2017.12.025
https://doi.org/10.1210/endrev/bnaa004
https://doi.org/10.4183/aeb.2016.197

VFIE

7w

(8]

[9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]

van Vliet-Ostaptchouk, J.V., Nuotio, M.L., Slagter, S.N., Doiron, D., Fischer, K., Foco, L., Gaye, A., Gogele, M., Hei-
er, M., Hiekkalinna, T., Joensuu, A., Newby, C., Pang, C., Partinen, E., Reischl, E., Schwienbacher, C., Tammesoo,
M.L., Swertz, M.A., Burton, P., Ferretti, V., Fortier, I., Giepmans, L., Harris, J.R., Hillege, H.L., Holmen, J., Jula, A.,
Kootstra-Ros, J.E., Kvalgy, K., Holmen, T.L., Mé&nnistd, S., Metspalu, A., Midthjell, K., Murtagh, M.J., Peters, A,
Pramstaller, P.P., Saaristo, T., Salomaa, V., Stolk, R.P., Uusitupa, M., van der Harst, P., van der Klauw, M.M., Wal-
denberger, M., Perola, M. and Wolffenbuttel, B.H. (2014) The Prevalence of Metabolic Syndrome and Metabolically
Healthy Obesity in Europe: A Collaborative Analysis of Ten Large Cohort Studies. BMC Endocrine Disorders, 14, Ar-
ticle No. 9. https://doi.org/10.1186/1472-6823-14-9

Rey-Loépez, J.P., de Rezende, L.F., Pastor-Valero, M. and Tess, B.H. (2014) The Prevalence of Metabolically Healthy
Obesity: A Systematic Review and Critical Evaluation of the Definitions Used. Obesity Reviews, 15, 781-790.
https://doi.org/10.1111/0br.12198

Lavie, C.J,, Laddu, D., Arena, R., Ortega, F.B., Alpert, M.A. and Kushner, R.F. (2018) Healthy Weight and Obesity
Prevention: JACC Health Promotion Series. Journal of the American College of Cardiology, 72, 1506-1531.
https://doi.org/10.1016/j.jacc.2018.08.1037

Kim, J.I., Huh, J.Y., Sohn, J.H., Choe, S.S., Lee, Y.S., Lim, C.Y., Jo, A., Park, S.B., Han, W. and Kim, J.B. (2015) Li-
pid-Overloaded Enlarged Adipocytes Provoke Insulin Resistance Independent of Inflammation. Molecular and Cellu-
lar Biology, 35, 1686-1699. https://doi.org/10.1128/MCB.01321-14

Hotamisligil, G.S., Arner, P., Caro, J.F., Atkinson, R.L. and Spiegelman, B.M. (1995) Increased Adipose Tissue Ex-
pression of Tumor Necrosis Factor-Alpha in Human Obesity and Insulin Resistance. Journal of Clinical Investigation,
95, 2409-2415. https://doi.org/10.1172/JC1117936

Makki, K., Froguel, P. and Wolowczuk, I. (2013) Adipose Tissue in Obesity-Related Inflammation and Insulin Resis-
tance: Cells, Cytokines, and Chemokines. ISRN Inflammation, 2013, Article ID: 139239.
https://doi.org/10.1155/2013/139239

Lee, Y.S. and Olefsky, J. (2021) Chronic Tissue Inflammation and Metabolic Disease. Genes & Development, 35,
307-328. https://doi.org/10.1101/gad.346312.120

Ouchi, N., Parker, J.L., Lugus, J.J. and Walsh, K. (2011) Adipokines in Inflammation and Metabolic Disease. Nature
Reviews Immunology, 11, 85-97. https://doi.org/10.1038/nri2921

Mulder, P., Morrison, M.C., Verschuren, L., Liang, W., van Bockel, J.H., Kooistra, T., Wielinga, P.Y. and Kleemann,
R. (2016) Reduction of Obesity-Associated White Adipose Tissue Inflammation by Rosiglitazone Is Associated with
Reduced Non-Alcoholic Fatty Liver Disease in LDLr-Deficient Mice. Scientific Reports, 6, Article No. 31542.
https://doi.org/10.1038/srep31542

Cawthorn, W.P. and Sethi, J.K. (2008) TNF-Alpha and Adipocyte Biology. FEBS Letters, 582, 117-131.
https://doi.org/10.1016/j.febslet.2007.11.051

Qatanani, M. and Lazar, M.A. (2007) Mechanisms of Obesity-Associated Insulin Resistance: Many Choices on the
Menu. Genes & Development, 21, 1443-1455. https://doi.org/10.1101/gad.1550907

Weisberg, S.P., McCann, D., Desai, M., Rosenbaum, M., Leibel, R.L. and Ferrante Jr., A.W. (2003) Obesity Is Asso-
ciated with Macrophage Accumulation in Adipose Tissue. Journal of Clinical Investigation, 112, 1796-1808.
https://doi.org/10.1172/JC1200319246

Xu, H., Barnes, G.T., Yang, Q., Tan, G., Yang, D., Chou, C.J., Sole, J., Nichols, A., Ross, J.S., Tartaglia, L.A. and
Chen, H. (2003) Chronic Inflammation in Fat Plays A Crucial Role in the Development of Obesity-Related Insulin Re-
sistance. Journal of Clinical Investigation, 112, 1821-1830. https://doi.org/10.1172/JC1200319451

Gao, D., Madi, M., Ding, C., Fok, M., Steele, T., Ford, C., Hunter, L. and Bing, C. (2014) Interleukin-15 Mediates
Macrophage-Induced Impairment of Insulin Signaling in Human Primary Adipocytes. American Journal of Physiolo-
gy-Endocrinology and Metabolism, 307, E289-E304. https://doi.org/10.1152/ajpendo.00430.2013

Ren, Y., Zhao, H., Yin, C., Lan, X., Wu, L., Du, X., Griffiths, H.R. and Gao, D. (2022) Adipokines, Hepatokines and
Myokines: Focus on Their Role and Molecular Mechanisms in Adipose Tissue Inflammation. Frontiers in Endocri-
nology (Lausanne), 13, Article 873699. https://doi.org/10.3389/fendo.2022.873699

Mufioz-Garach, A., Cornejo-Pareja, 1. and Tinahones, F.J. (2016) Does Metabolically Healthy Obesity Exist? Nutrients,
8, Article 320. https://doi.org/10.3390/nu8060320

Achari, A.E. and Jain, S.K. (2017) Adiponectin, a Therapeutic Target for Obesity, Diabetes, and Endothelial Dysfunc-
tion. International Journal of Molecular Sciences, 18, Article 1321. https://doi.org/10.3390/ijms18061321

Kumada, M., Kihara, S., Ouchi, N., Kobayashi, H., Okamoto, Y., Ohashi, K., Maeda, K., Nagaretani, H., Kishida, K.,
Maeda, N., Nagasawa, A., Funahashi, T. and Matsuzawa, Y. (2004) Adiponectin Specifically Increased Tissue Inhibi-
tor of Metalloproteinase-1 through Interleukin-10 Expression in Human Macrophages. Circulation, 109, 2046-2049.
https://doi.org/10.1161/01.CIR.0000127953.98131.ED

DOI: 10.12677/acm.2024.141076 550 e R 2= 273k e


https://doi.org/10.12677/acm.2024.141076
https://doi.org/10.1186/1472-6823-14-9
https://doi.org/10.1111/obr.12198
https://doi.org/10.1016/j.jacc.2018.08.1037
https://doi.org/10.1128/MCB.01321-14
https://doi.org/10.1172/JCI117936
https://doi.org/10.1155/2013/139239
https://doi.org/10.1101/gad.346312.120
https://doi.org/10.1038/nri2921
https://doi.org/10.1038/srep31542
https://doi.org/10.1016/j.febslet.2007.11.051
https://doi.org/10.1101/gad.1550907
https://doi.org/10.1172/JCI200319246
https://doi.org/10.1172/JCI200319451
https://doi.org/10.1152/ajpendo.00430.2013
https://doi.org/10.3389/fendo.2022.873699
https://doi.org/10.3390/nu8060320
https://doi.org/10.3390/ijms18061321
https://doi.org/10.1161/01.CIR.0000127953.98131.ED

VIR, kA

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

Takemura, Y., Ouchi, N., Shibata, R., Aprahamian, T., Kirber, M.T., Summer, R.S., Kihara, S. and Walsh, K. (2007)
Adiponectin Modulates Inflammatory Reactions via Calreticulin Receptor-Dependent Clearance of Early Apoptotic
Bodies. Journal of Clinical Investigation, 117, 375-386. https://doi.org/10.1172/JCI129709

Ouchi, N., Higuchi, A., Ohashi, K., Oshima, Y., Gokce, N., Shibata, R., Akasaki, Y., Shimono, A. and Walsh, K. (2010)
Sfrp5 Is an Anti-Inflammatory Adipokine That Modulates Metabolic Dysfunction in Obesity. Science, 329, 454-457.
https://doi.org/10.1126/science.1188280

MR, B, M/NER BRI AL ARG B B 5 2 5 RESOR I R[], R B A,
2022, 35(5): 621-625+631. https://doi.org/10.13200/j.cnki.cjb.003609
Tong, S., Ji, Q., Du, Y., Zhu, X., Zhu, C. and Zhou, Y. (2019) Sfrp5/Wnt Pathway: A Protective Regulatory System in

Atherosclerotic Cardiovascular Disease. Journal of Interferon & Cytokine Research, 39, 472-482.
https://doi.org/10.1089/jir.2018.0154

Karelis, A.D. and Rabasa-Lhoret, R. (2013) Obesity: Can Inflammatory Status Define Metabolic Health? Nature Re-
views Endocrinology, 9, 694-695. https://doi.org/10.1038/nrendo0.2013.198

Appleton, S.L., Seaborn, C.J., Visvanathan, R., Hill, C.L., Gill, T.K,, Taylor, AW. and Adams, R.J, North West Ade-
laide Health Study Team (2013) Diabetes and Cardiovascular Disease Outcomes in the Metabolically Healthy Obese
Phenotype: A Cohort Study. Diabetes Care, 36, 2388-2394. https://doi.org/10.2337/dc12-1971

Phillips, C.M. (2013) Metabolically Healthy Obesity: Definitions, Determinants and Clinical Implications. Reviews in
Endocrine and Metabolic Disorders, 14, 219-227. https://doi.org/10.1007/s11154-013-9252-x

Lynch, L.A., O’Connell, J.M., Kwasnik, A.K., Cawood, T.J., O’Farrelly, C. and O’Shea, D.B. (2009) Are Natural
Killer Cells Protecting the Metabolically Healthy Obese Patient? Obesity (Silver Spring), 17, 601-605.
https://doi.org/10.1038/0by.2008.565

DOI: 10.12677/acm.2024.141076 551 e R 2= 273k e


https://doi.org/10.12677/acm.2024.141076
https://doi.org/10.1172/JCI29709
https://doi.org/10.1126/science.1188280
https://doi.org/10.13200/j.cnki.cjb.003609
https://doi.org/10.1089/jir.2018.0154
https://doi.org/10.1038/nrendo.2013.198
https://doi.org/10.2337/dc12-1971
https://doi.org/10.1007/s11154-013-9252-x
https://doi.org/10.1038/oby.2008.565

	代谢健康型肥胖与炎症因子的研究进展
	摘  要
	关键词
	Research Progress of Metabolically Healthy Obesity and Inflammatory Factors
	Abstract
	Keywords
	1. 引言
	2. 代谢健康型肥胖的定义
	3. 脂肪组织的慢性炎症
	4. 具有保护作用的脂肪因子
	5. MHO与慢性炎症
	6. 总结
	参考文献

