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Abstract

Frailty is a geriatric syndrome associated with increasing age, increasing the risk of adverse
health outcomes and decreasing life expectancy in older adults. Inflamm-aging is a chronic
pro-inflammatory response state of the body that manifests itself during the aging process and
progressively intensifies with aging. Research suggests that inflamm-aging may be an important
cause of frailty. In this paper, we review the mechanisms of inflamm-aging and debilitating syn-
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dromes in the elderly to provide a theoretical basis for early diagnosis and intervention of frailty.
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1. 53|

B AR THAA K, AR D IE 2B RN, A E R AR — R k2 A
RGRIBE O AFEIAAL, DL SRS 25 . ThAERE & I D RIUG 55 HE I 9 REE 0 % 4F 25 A A
[1]. SESSEAEIX FAE AR b i, T AHE X X 2 45 A 295 (10 B 28 3.506~27.0% [2], FRE#IX
YAE NFEFII IR RN 10.0% [3]. FEFFRIMZENBRE. TRy, ARG R0 R, B R AFET R
[ ek K K [4]. 359 5% 5 2 MR CIR AR, TRE I T R A R [4], RS T
BEVE, A T HTEIE A, BN T AL RS IR SR . AR AR A T A S M AR
LA SRR H 1 46 P 58 2 (inflamm-aging) B A A 154 I8 A G0 6 8 1 S BRI 25 5] AR METEZ ML
A I8 P A PR 45 R, T R I (0 KRR AR R IO TIRS, 31 SR AR A 92 10 S B2 fek Bt
e JMERELAEZ A TIPSR ARZ vk, AL T R LTSRS R T A E R ST SR
2. HMUFE

RREATRE R —FEL R, R4 dr A BRI L 2 R, AT RE AR B, AR
2B R, BB RIE RS, B EREZ[5].

YAENBE P AR TR RGEVE SO, DUGARIR . FREME . R3S A A S (AR 1 Rk A
SO, BRI AR S SO Tk PR BE T (6] 7EA MRS AR B i A b g
AR, Se R s RGB MBS, (R RIOIEFACE BN, TR, &M E Rk
Wi, WBTRGEITERI . 2 FORERRI . O . L IS B AR AR S B I R A R R e
fER5].

3. RMFEHILH
3.1 BIEHRM

WAL G PN SRR EENNEZ —, W7HE B KOKE AN R i e T 52 m 45
I LK 1) 2 P s A A8 R (8] — LU B R IR 22 A5 MR 5 O VBB IR U A 06, i FL At Frg J0 5.0
IR ) v AR AH DT o B, 52 IL6RL (1) Th g 14 181 % 45 53 (Asp358 Ala) 55 B AT jek PR 29 ik 7 97 114 JXU s A
K[9], M IL-6 £:[K 174G/C 2 W55 el R 3N Ik 2 9 14 AU 386 I AH 9 [10] » dri AR A2 T 20 5142 1) DNA
PR BRI A AE 1. I B OB IE B 5 ) R 2 (R RE LR DNA i85, JRE— B3 2 R4 i s
[11]. AERIS BT, W1 microRNA (MiIRNA) B HEBE PR LA T, I Hisid NF-xB {5 518 575 3 2ORE[12]
HUEHER B, miRNA H 5EBAHCI B2 FEAIE, —L% miRNA 5 500 2 218 M0 A %
fitn, £ CVD FIKE G B3 v M2 BIHHIK A miR-126-3p /K°F, 1 miR-21 Y m5p /K F#&i[13].
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3.2. ApREREE

B NAEAN R ZH 23 b B BRI A 2 SRS M SOE R AP AU 2 — o RS R — Fond 45
PR A B SN, A I A IS 5, B B AE Y O A A T A0 R & [14] 2T Rl 55
FREI R (SASP), Hib e Z el th i) ik, X487 153 H AT M A2, EATRYE 40
SRIU AN e R 3R A R ARAL[15] o SR e A1 SR B VA 55 70 WA R 77 AR, RT DA HE 4T 3 40 i v 40 i 52 2
WA, B — SR MRS ORI BRI TP AT RE S BURAE[16]. BEE R E, G EMALFR R
ZHRABCESEEAE K, BT RERGNEN, WS BHUAR SR 2R [17]

33. RERE

REEHZRIGERERG) Z N S FERAR N GBI, M RNIERN RN E . REEEY
Wi a3 2R GE T DIRE, BB LA S 240 MR PO 7 A L R A S e [ 18] BRILE, B NARAE W
TSR R L A8 TR R 1 ST YA R (109 XU [19] o G 28 3 20 I AN ) R A 0 224 NI S R AE
REPEGRETRE. WHARY], IEEMER BN Ay, CAEAERGERE . A i 5F AT A <5 [18] -
TR RE T PR IR R R IR S, FEB /N A SRR (08 p PR 20 i O 28 52 21 P A
A8 T 5 32 20 M PR 5 SR A AR 1) S SEEATL A1 [20] o I T PRI 9 190 R 7 2 ) AT 42 U 01 G038 DI E FRTERAEBIL A
AT EZ W

3.4. NLRP3 #HE/MEBOBIRFILZ A Th HERE RS

NOD Ff 52 k#4845 4 #H ¢ 8 FT(NLRP3) 4 hiE /MAE & # (. NLRP3, J# T2 B £UFE & 1 (ASC) Al
pro-caspase 1 ZH . 7552 BT, NLRP3 % MEARIG caspase-1, FLUI% 2 M40 K T mi 44, #1140 IL-15.
IL-1o A1 IL-18 [21]. NLRP3 78 /M (R30S B4 5 S A0 fik i AN JE AP 3R . NLRP3 Ja 372 B RS 5 51
R, LG AR A RS A5G 431 B X (DAMPS) R AR 55 J5AH 55 43 B (PAMPs), iX 380 NF-«B 0%
HIBEJE ) NLRP3 L, 176 AR B A4 3 NLRP3 [RIE K P8k [22]. fEAAELE NLRP3 F1 ASC f1]
LT, ZEMBEIN IL-18 A1 IL-18 MR IAMK TR, £ NLRP3 RE/MAS 5 R, Haf
feZ 5 E R ML R RFEHLHI[23]. XA SERFISH NLRP3 B0 AT At & i T B & R K DAMPs
AR SR, EFEIRE =BERR, IR IH [E B Ak [23].

FE W R 202 7 7 W 200 L PR 2 B3 0 R 2 VR PR 4 5 R 84T 32 (O B SR R el R, A 2 R0 S /S
RIS [24] 0 BT WGk R ) R A% A A s R ) By, MR MEAE 32 2 2401, AT S B2 40 40
FEIVHAT AR R [25] . RRLATRIR, RS2SR 1A (V1% B 22 B FRAE 5 4 I8 DG (i Hh 2 - B4 A o
T PINK-1 S CHER R MG =, LPAAFNEEZZ P2 41[26]. A OCHIE T CAIF 5552 451 A 2R AR R TR )
mtROS 1 mtDNA 25 NLRP3 4/ MA R 0E[27]. FEIXFHLHI o, caspase-1 it — 5 1| £ bk 72 1,
MIITBOR ZeRifh i, 38— FhBMEEA 28]

4. RUERESTS

AT R, R EIEZ PR A HEIEH, HhaRsss. OmERR. BI/RK
WEER . LE . AT 2 BB A B BEAS PE[29]. BbAh, MLV A s KT B R AR S 5 4 ADLA
JREM B IBRRR, TS FFFA[30], X EeHl 2 H i i E SRS A T R .

RN FEZAH BRI, WAL RS E NN . WFARoR, 255 R0 55 0 35 80 m 1
ZHAHR, JUIHZE CRP AT IL-6 [31]. i RIEAKFRIIEFSIHEEMRIETIR, RIRE, K, ZHEA
R &5 RIAHOR[32] ZEGGHGINALI KRR, SRR, SRk IL-6 A1 1L-6 S A A58 I ml Fidl 2 45 A
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ZMIEPESIR I 7] RAR . S22 2 i KU ) SG TR AR 2tk 1), £ 22 Bl 2w i o0 o 2
(A G PE TR [33] . BbAh, BEFC R — SRS R BN 25 1 R9E R BG5Sk, 1 I1L-18
rs360722. IL-12 rs9852519. IL-12 rs4679868. SELP rs6131 F1 TNFrs1800629A, i — 515 4 E 5355
Z AR ER[33]

MRt v VA R £ A M — S RIS 55 RS AR G IRAT AR 3, X T R AR [ PR e 48 AR 1tk ) &5 2R
[34]. KIS APt R 25 5>80 2 X fo B AR UL PR ek 10 XSS U 96 [35] - — F XU 2 — x4t
SEREAN I 5 AT PR R 259, O WU T T e 55 08 % L3k JiE [36]

Ferrucc %5 ik f 98 4 RN 22 Fi A= 38 R SRR 2 (1 S AR WL PR A, 43 1B SO0 0@ it i ik 20 A i o
WA FBOESIMEEWR37]. E5] K ARAE RG], HUAAR R A BAACHDIRS S e 8 b, B Hoth
G ARG S H T, OISR RN AEDIETIRE, AT A PR 0 B A SR R S
WA X PPE DL B 1), MRS RER RS+ A aniu I B AME &2, A nri it . R,
FEZAEANET, ARFE I RAEFFEEAFAE, G Z Ko T AN & BRI RS LT, B i B AR T8 21
B, I FECRTRESFE I E IRtk fE R, SB35 IR IR ZE B 1E

5. /g5

BEEFRN 2N R, ZEMIOR AR R BE LI AL E NS RAE, EY
M AENMI G RUE . RUEEZ S ZHFERIHE VIR, AT 581 AHEE . R Z . NLRP3
FARE /N RS ANERE A Th REFRLRS ) J2 1 ) R 7 VB MINLE], RPN T R SRR, N
ZAEZE S HIHLE BT FE A G SR AL .

SE

[1] Fried, L.P., Tangen, C.M., Walston, J., Newman, A.B., Hirsch, C., Gottdiener, J., et al. (2001) Frailty in Older Adults:
Evidence for a Phenotype. The Journals of Gerontology: Series A, 56, M146-M157.
https://doi.org/10.1093/gerona/56.3.M146

[2] Dent, E., Lien, C., Lim, W.S,, et al. (2017) The Asia-Pacific Clinical Practice Guidelines for the Management of Frail-
ty. Journal of the American Medical Directors Association, 18, 564-575. https://doi.org/10.1016/j.jamda.2017.04.018

[3] He, B., Ma, Y., Wang, C., et al. (2019) Prevalence and Risk Factors for Frailty among Community-Dwelling Older
People in China: A Systematic Review and Meta-Analysis. The Journal of Nutrition, Health and Aging, 23, 442-450.
https://doi.org/10.1007/s12603-019-1179-9

[4] Gao, K., Li, B.-L., Yang, L., Zhou, D., Ding, K.-X., Yan, J., Gao, Y.-J., Huang, X.-R. and Zheng, X.-P. (2021) Cardi-
ometabolic Diseases, Frailty, and Healthcare Utilization and Expenditure in Community-Dwelling Chinese Older
Adults. Scientific Reports, 11, Article No. 7776. https://doi.org/10.1038/s41598-021-87444-z

[5] Franceschi, C., Garagnani, P., Vitale, G., Capri, M. and Salvioli, S. (2017) Inflammaging and ‘Garb-aging’. Trends in
Endocrinology & Metabolism, 28, 199-212. https://doi.org/10.1016/j.tem.2016.09.005

[6] LN ZHEAFEHLEEEASEME RGN IAE: B S RED]. HEZFEZETRMAE, 2021, 20(2): 140-143,
https://doi.org/10.11915/}.issn.1671-5403.2021.02.030

[71 Zhang, W., Qu, J., Liu, G.-H. and Belmonte, J.C.I. (2020) The Ageing Epigenome and Its Rejuvenation. Nature Re-
views Molecular Cell Biology, 21, 137-150. https://doi.org/10.1038/s41580-019-0204-5

[8] Smith, AJ. and Humphries, S.E. (2009) Cytokine and Cytokine Receptor Gene Polymorphisms and Their Functionali-
ty. Cytokine & Growth Factor Reviews, 20, 43-59. https://doi.org/10.1016/j.cytogfr.2008.11.006

[9] IL6R Genetics Consortium Emerging Risk Factors Collaboration (2012) Interleukin-6 Receptor Pathways in Coronary
Heart Disease: A Collaborative Meta-Analysis of 82 Studies. The Lancet, 379, 1205-1213.
https://doi.org/10.1016/S0140-6736(11)61931-4

[10] Schnabel, R.B., Kerr, K.F., Lubitz, S.A., Alkylbekova, E.L., Marcus, G.M., Sinner, M.F., et al. (2011) Large-Scale
Candidate Gene Analysis in Whites and African Americans ldentifies IL6R Polymorphism in Relation to Atrial Fibril-
lation: The National Heart, Lung, and Blood Institute’s Candidate Gene Association Resource (CARe) Project. Circu-
lation: Cardiovascular Genetics, 4, 557-564. https://doi.org/10.1161/CIRCGENETICS.110.959197

DOI: 10.12677/acm.2024.143869 1490 I IR = =23t e


https://doi.org/10.12677/acm.2024.143869
https://doi.org/10.1093/gerona/56.3.M146
https://doi.org/10.1016/j.jamda.2017.04.018
https://doi.org/10.1007/s12603-019-1179-9
https://doi.org/10.1038/s41598-021-87444-z
https://doi.org/10.1016/j.tem.2016.09.005
https://doi.org/10.11915/j.issn.1671-5403.2021.02.030
https://doi.org/10.1038/s41580-019-0204-5
https://doi.org/10.1016/j.cytogfr.2008.11.006
https://doi.org/10.1016/S0140-6736(11)61931-4
https://doi.org/10.1161/CIRCGENETICS.110.959197

K38« WK, £4

[11]

[12]

[13]

[14]

[15]

[16]
[17]
(18]
[19]
[20]

[21]

[22]

[23]

[24]
[25]
[26]

[27]

(28]

[29]

[30]

[31]

Hewitt, G., Jurk, D., Marques, F.D., Correia-Melo, C., Hardy, T., Gackowska, A., Anderson, R., Taschuk, M., Mann, J.
and Passos, J.F. (2012) Telomeres Are Favoured Targets of a Persistent DNA Damage Response in Ageing and
Stress-Induced Senescence. Nature Communications, 3, Article No. 708. https://doi.org/10.1038/ncomms1708

Olivieri, F., Albertini, M.C., Orciani, M., Ceka, A., Cricca, M., Procopio, A.D. and Bonafé, M. (2015) DNA Damage Re-
sponse (DDR) and Senescence: Shuttled Inflamma-Mirnas on the Stage of Inflamm-Aging. Oncotarget, 6, 35509-35521.
https://doi.org/10.18632/oncotarget.5899

Olivieri, F., Bonafe, M., Spazzafumo, L., Gobbi, M., Prattichizzo, F., Recchioni, R., Marcheselli, F., La Sala, L., Ga-
leazzi, R., Rippo, M.R., Fulgenzi, G., Angelini, S., Lazzarini, R., Bonfigli, A.R., Bruge, F., Tiano, L., Genovese, S.,
Ceriello, A., Boemi, M., Franceschi, C., Procopio, A.D. and Testa, R. (2014) Age- and Glycemia-Related miR-126-3p
Levels in Plasma and Endothelial Cells. Aging, 6, 771-786. https://doi.org/10.18632/aging.100693

Franceschi, C. and Campisi, J. (2014) Chronic Inflammation (Inflammaging) and Its Potential Contribution to
Age-Associated Diseases. The Journals of Gerontology: Series A, 69, S4-S9. https://doi.org/10.1093/gerona/glu057

Hernandez-Segura, A., De Jong, T.V., Melov, S., Guryev, V., Campisi, J. and Demaria, M. (2017) Unmasking Tran-
scriptional Heterogeneity in Senescent Cells. Current Biology, 27, 2652-2660.
https://doi.org/10.1016/j.cub.2017.07.033

Borodkina, A.V., Deryabin, P.l., Giukova, A.A. and Nikolsky, N.N. (2018) “Social Life” of Senescent Cells: What Is
SASP and Why Study It? ActaNaturae, 10, 4-14. https://doi.org/10.32607/20758251-2018-10-1-4-14

Ogrodnik, M. (2021) Cellular Aging beyond Cellular Senescence: Markers of Senescence Prior to Cell Cycle Arrest in
vitro and in vivo. Aging Cell, 20, e13338. https://doi.org/10.1111/acel.13338

Sadighi Akha, A.A. (2018) Aging and the Immune System: An Overview. Journal of Immunological Methods, 463,
21-26. https://doi.org/10.1016/j.jim.2018.08.005

Castelo-Branco, C. and Soveral, I. (2014) The Immune System and Aging: A Review. Gynecological Endocrinology,
30, 16-22. https://doi.org/10.3109/09513590.2013.852531

Shaw, A.C., Goldstein, D.R. and Montgomery, R.R. (2013) Age-Dependent Dysregulation of Innate Immunity. Nature
Reviews Immunology, 13, 875-887. https://doi.org/10.1038/nri3547

Kelley, N., Jeltema, D., Duan, Y. and He, Y. (2019) The NLRP3 Inflammasome: An Overview of Mechanisms of Ac-
tivation and Regulation. International Journal of Molecular Sciences, 20, Article 3328.
https://doi.org/10.3390/ijms20133328

Afonina, I.S., Zhong, Z., Karin, M. and Beyaert, R. (2017) Limiting Inflammation—The Negative Regulation of
NF-xB and the NLRP3 Inflammasome. Nature Immunology, 18, 861-869. https://doi.org/10.1038/ni.3772

Youm, Y.H., Grant, R.W., McCabe, L.R., Albarado, D.C., Nguyen, K.Y., Ravussin, A., Pistell, P., Newman, S., Carter,
R., Laque, A., Minzberg, H., Rosen, C.J., Ingram, D.K., Salbaum, J.M. and Dixit, V.D. (2013) Canonical NIrp3 In-
flammasome Links Systemic Low-Grade Inflammation to Functional Decline in Aging. Cell Metabolism, 18, 519-532.
https://doi.org/10.1016/j.cmet.2013.09.010

Biasizzo, M. and Kopitar-Jerala, N. (2020) Interplay between NLRP3 Inflammasome and Autophagy. Frontiers in
Immunology, 11, Article 591803. https://doi.org/10.3389/fimmu.2020.591803

Wong, S.Q., Kumar, A.V., Mills, J. and Lapierre, L.R. (2020) Autophagy in Aging and Longevity. Human Genetics,
139, 277-290. https://doi.org/10.1007/s00439-019-02031-7

Chen, G., Kroemer, G. and Kepp, O. (2020) Mitophagy: An Emerging Role in Aging and Age-Associated Diseases.
Frontiers in Cell and Developmental Biology, 8, Article 200. https://doi.org/10.3389/fcell.2020.00200

Ajoolabady, A., Aslkhodapasandhokmabad, H., Aghanejad, A., Zhang, Y. and Ren, J. (2020) Mitophagy Receptors
and Mediators: Therapeutic Targets in the Management of Cardiovascular Ageing. Ageing Research Reviews, 62, Ar-
ticle 101129. https://doi.org/10.1016/j.arr.2020.101129

Yu, J., Nagasu, H., Murakami, T., Hoang, H., Broderick, L., Hoffman, H.M. and Horng, T. (2014) Inflammasome Ac-
tivation Leads to Caspase-1-Dependent Mitochondrial Damage and Block of Mitophagy. Proceedings of the National
Academy of Sciences, 111, 15514-15519. https://doi.org/10.1073/pnas.1414859111

Fougere, B., Boulanger, E., Nourhashémi, F., Guyonnet, S. and Cesari, M. (2017) Chronic Inflammation: Accelerator
of Biological Aging. The Journals of Gerontology: Series A, 72, 1218-1225. https://doi.org/10.1093/gerona/glw240

Santos-Eggimann, B., Cuénoud, P., Spagnoli, J. and Junod, J. (2009) Prevalence of Frailty in Middle-Aged and Older
Community-Dwelling Europeans Living in 10 Countries. The Journals of Gerontology: Series A, 64A, 675-681.
https://doi.org/10.1093/gerona/glp012

Piggott, D.A., Bandeen-Roche, K., Mehta, S.H., Brown, T.T., Yang, H., Walston, J.D., Leng, S.X. and Kirk, G.D.
(2020) Frailty Transitions, Inflammation, and Mortality among Persons Aging with HIV Infection and Injection Drug
Use. AIDS, 34, 1217-1225. https://doi.org/10.1097/QAD.0000000000002527

DOI: 10.12677/acm.2024.143869 1491 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.143869
https://doi.org/10.1038/ncomms1708
https://doi.org/10.18632/oncotarget.5899
https://doi.org/10.18632/aging.100693
https://doi.org/10.1093/gerona/glu057
https://doi.org/10.1016/j.cub.2017.07.033
https://doi.org/10.32607/20758251-2018-10-1-4-14
https://doi.org/10.1111/acel.13338
https://doi.org/10.1016/j.jim.2018.08.005
https://doi.org/10.3109/09513590.2013.852531
https://doi.org/10.1038/nri3547
https://doi.org/10.3390/ijms20133328
https://doi.org/10.1038/ni.3772
https://doi.org/10.1016/j.cmet.2013.09.010
https://doi.org/10.3389/fimmu.2020.591803
https://doi.org/10.1007/s00439-019-02031-7
https://doi.org/10.3389/fcell.2020.00200
https://doi.org/10.1016/j.arr.2020.101129
https://doi.org/10.1073/pnas.1414859111
https://doi.org/10.1093/gerona/glw240
https://doi.org/10.1093/gerona/glp012
https://doi.org/10.1097/QAD.0000000000002527

K3 « LR, £

[32]

(33]

[34]

[35]

[36]

[37]

Fabbri, E., An, Y., Zoli, M., Simonsick, E.M., Guralnik, J.M., Bandinelli, S., Boyd, C.M. and Ferrucci, L. (2015) Ag-
ing and the Burden of Multimorbidity: Associations with Inflammatory and Anabolic Hormonal Biomarkers. The
Journals of Gerontology: Series A, 70, 63-70. https://doi.org/10.1093/gerona/glu127

Vifia, J., Tarazona-Santabalbina, F.J., Pérez-Ros, P., Martinez-Arnau, F.M., Borras, C., Olaso-Gonzalez, G., Salva-
dor-Pascual, A. and Gomez-Cabrera, M.C. (2016) Biology of Frailty: Modulation of Ageing Genes and Its Importance
to Prevent Age-Associated Loss of Function. Molecular Aspects of Medicine, 50, 88-108.
https://doi.org/10.1016/j.mam.2016.04.005

Poursalehi, D., Lotfi, K. and Saneei, P. (2023) Adherence to the Mediterranean Diet and Risk of Frailty and Pre-Frailty
in Elderly Adults: A Systematic Review and Dose-Response Meta-Analysis with Grade Assessment. Ageing Research
Reviews, 87, Article 101903. https://doi.org/10.1016/j.arr.2023.101903

Landi, F., Marzetti, E., Liperoti, R., Pahor, M., Russo, A., Martone, A.M., Colloca, G., Capoluongo, E. and Bernabei,
R. (2013) Nonsteroidal Anti-Inflammatory Drug (NSAID) Use and Sarcopenia in Older People: Results from the ilSI-
RENTE Study. Journal of the American Medical Directors Association, 14, 626, E9-E13.
https://doi.org/10.1016/j.jamda.2013.04.012

Wang, C.P., Lorenzo, C., Habib, S.L., Jo, B. and Espinoza, S.E. (2017) Differential Effects of Metformin on Age Re-
lated Comorbidities in Older Men with Type 2 Diabetes. Journal of Diabetes and Its Complications, 31, 679-686.
https://doi.org/10.1016/j.jdiacomp.2017.01.013

Ferrucci, L. and Fabbri, E. (2018) Inflammageing: Chronic Inflammation in Ageing, Cardiovascular Disease, and
Frailty. Nature Reviews Cardiology, 15, 505-522. https://doi.org/10.1038/s41569-018-0064-2

DOI: 10.12677/acm.2024.143869 1492 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.143869
https://doi.org/10.1093/gerona/glu127
https://doi.org/10.1016/j.mam.2016.04.005
https://doi.org/10.1016/j.arr.2023.101903
https://doi.org/10.1016/j.jamda.2013.04.012
https://doi.org/10.1016/j.jdiacomp.2017.01.013
https://doi.org/10.1038/s41569-018-0064-2

	炎性衰老在老年衰弱综合征中的发生机制
	摘  要
	关键词
	The Mechanism of Inflamm-Aging in Elderly Frailty Syndrome
	Abstract
	Keywords
	1. 引言
	2. 炎性衰老
	3. 炎性衰老的机制
	3.1. 遗传易感性
	3.2. 细胞衰老
	3.3. 免疫衰老
	3.4. NLRP3炎症小体的激活和线粒体功能障碍

	4. 炎性衰老与衰弱
	5. 小结
	参考文献

