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Abstract

Adipose tissue is an important metabolic and endocrine organ involved in energy storage, meta-
bolic regulation, and immune responses. Mitochondria play essential roles in cellular respiration, li-
pid metabolism, apoptosis, and mitochondrial quality control. Increasing evidence suggests that mi-
tochondrial dysfunction in adipose tissue is closely associated with metabolic disorders and contrib-
utes to decreased respiratory capacity, abnormal glucose and lipid metabolism, oxidative stress,
dysregulated secretion, and impaired mitophagy. These alterations are considered important factors
in the development of adipose tissue inflammation and metabolic diseases. This review summarizes

XESIF: HEM, . BRITAS R KA F]. IRRE 2R, 2026, 16(4): 1648-1653.
DOI: 10.12677/acm.2026.1641402


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1641402
https://doi.org/10.12677/acm.2026.1641402
https://www.hanspub.org/

the physiological functions of mitochondria in adipose tissue, the mechanisms of mitochondrial dys-
function, and the role of mitochondrial quality control, particularly mitophagy, in maintaining mi-
tochondrial homeostasis. These findings provide potential insights and theoretical basis for identi-
fying therapeutic targets aimed at improving adipose tissue inflammation and metabolic disorders.
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1. 5|15

NERTHAABOE RE A SRS, RN BRSSO A WD RE R E A UTEERBT
TR, AR LATReS 5 2 MU IESON B VI G . LR AR A W A bR S RE AR RITIR A
R AR TR S AR R, HLIhRe RS ERSEIE T A RS . ELORLR B Sz AL
LORLR VR BTG IEFF IS RS2 ZRLR, X ERPE R A Th R BAT EHZ S SR, ARk D) ek
ST, Hah F7 27 R (a5 8442 R Ay w] B[R] S2 00 8 200 5 SR A oK, 2 1T 3 () SR 3 i iy 21
PUINE o ALERIRENLAR T RE S HAE NG AT (AR AL, S iR Sk s 1o, E W S SN
I HIAE ELRAE R, AR PR R HE RO TSR LR R

2. BERRLALR R ER R R ThRE
2.1. EERER GRS AR

HE W7 H 2 NAR N — e BE R IE AU BV B o AE 50T, IRITBOA N2 — P 3l (1) 5e B0 A7 o
B, AHITERMAT LY, TR AR i St B EER T, TR —FN Tl E R E,
Z 5 MW7 1 o3 ST MUMRORS 5 2 M D fe o« AR 7 2023 30 22 o I I 400 P R i g D 4B L Az
SN S R AT MR A AL, I B R B (1] IR AR A EokE, WL AR
Jig i (Subcutaneous adipose tissue, SAT)A P I HE i (Visceral adipose tissue, VAT), LA Py BEAS I &5 A A&
N S B 15% /A, EEAEPERTES, TR NREII AL T B R = 5 W R 2 18], 5 AR 5 2 & 1 80%
ek, R ERNFERIRIIAL . W ERE, SAT FZd/MaI4IME R, 2 H il =8 (TG)
Mg AF I, VAT EEG KGR R, AR A EBUR, Mt FImy, VAT 5 387 Am 2 A
AL E

2.2. N TERELR PRI

LORiAE ATP P2ERYIZ T, W RZAEM AR E R E . AR R E 205 Ak i
A AR TR N PR AR A (R TS DT T . ORI DIRE N SE BT AR AR TS B RN S B E
R EE AT ZAIER

2.2.1. ZARRMENY
LRI ) 32 B F O NN A ATP, S 2ok A oy i b = SRR G PR A ZRokr A PR S e 1A 33 B R 1)
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FACTBERRAC IR SRR, AT AR LA B R IE——ATP K477 2], HFEAAL R LB B &1
WP A A5 A 22 T A 3 R 4 R WP 5 LT P47, Kawsar S5 (3125 38N, IR TR 1h A2 400 it P R 1) O B gl 7
Wi M4 (reactive oxygen species, ROS)H E 2 HIRIE, £ 90%(1) ROS K Hix—id#2, FFRE A 14 1 FINF
W2 AR T HEIA & ROS BB =4

2.2.2. MR

ARAR S AR T OCBEIATT, 2 Fh b 4 A 3 R I W] A5 S A T2 K R AE « Bock S5 [418/ 78 K
W, BRARSMEEE 75T Bel-2 ZRT IR T BAX Il BAK [)JHZ), FEEIMAET 15 5 9k
SR s Estaquier 53[5 M ZRL AR MU AL (4 2 ¢ o] DME AR B Ee A, J8 e 0 o ik ) 7 2 fl
KA R R K AR R B i (Cysteinyl aspartate specific proteinase, Caspase) I, 7] B 2ok A 2 it
RABEFHCGE T 2 (Smac) ] ELHFDN Caspase ZCHEIHNS], 1 BIZER A SR B R U TSR Z . it
Gb, AR BRI 2 IR BN RV T A 2 A SRR PR SE T, AFEIREME R T BRAE TR T

2.2.3. %Kitk DNA 55168

LB Rifk DNA LL4THii% DNA ¥ 5 2 2185105, HARE T A% DNA10~20 1%, X2 i TRk R
HARENE TEAEAR, FNLRARE ROS P2 LM Z2FEAL, DNA S A 5 5 AR 1 R AT .
LERiR DNA £ B R B WHONIRIETIRIE R, X1 FE 5 52 B FRw AR LSS DR & 520 6] -

2.2.4. LRI B R E RIS

LR R H W (mitophagy) & T 41 L L E B PR B ORISR 2B 2 R KRS TR, RYERFZR A
o 4 1 R 4T PR AR S 1 B AL o 7 2R R R R R PR A o e R P e A — o IR AR R T R A
(Mitochondrial reactive oxygen species, mtROS), X L&y P 5 W IR A I 2 o AN ml adk fa ) B =4[ 71
H T AR FE A AR S 2 MR P tE A At o AR R AR, HERPERLAR W 25 R a0 T 40 Ha Ty e
FOCH B, R M BB A, AE R E A 4R T RE AR e, SRR R E A A A
MFN. OPA1 Z5i#%[9]. Hr, ZRRARZAE B T4 32 0 2Rk INZR R4 0 2% v 43 85 DA I B2, 1T
BlA A Bh T 4R 2R bR 450 ST RE R se B, DR RO AR 1 W\ A S A 5 4% 1 ) 2 ML 1) 8]
[10]. HAiC A 2 MRk g0 iHiaigeE, HA Pl PINKI-PRKN (Parkin) i 4l i o A2 i 11]. It
Ah, HZRifA B AR I FUNDCL. BNIP3. BCL2L13 %545 152 (M it 2 i 4K W L S AMPK 5
SIS 5 AR A F R R 12] FEERARE 264 T, mtROS A7 2 AT 0 PINK1-PRKN @ #%[13];
ATP A B/ i 0% AMPK {5 S8R [ 14]; TS RARES B A2 285 R4 W vl 38 mPTP FHUR caspase ¥
TG SRR HWE[15]0 UbAh, ZoRifRrb 2RI o0 1, W OB IR FIeh 2L, Wl VR N ZoRifk 5 2
S 5Zad R [12]. WAL R I, IR A R 5L 2Rk B RS AT BE 2 5 2 PRI B 1) R AR R
i1 Roca %[ 16 & UAH & E e & o) i # AL ROEOF (2 iE OPTN AT,  MIMHGE PINK1-PRKN I #%
SRR E V. 7EIEERS M AR 7 P % (Nonalcoholic fatty liver disease, NAFLD) Az A A P4 i i 14 T 46
(Nonalcoholic steatohepatitis, NASH) & H,  FHAHMLH H IZRLAAR I A G582 . BIFFRERT, SobifiA
A SIRT3 AEIT AT mtROS ACFAIHNHIAN A TSR o L RiA T AE, 78 = IR ik & S /N s o,
SIRT3 I NI AT S ELRRLA [ W 3B 0E3E NASH K A[17]; 1Ak, Mstl 1 A2 5 e 3
AiEE AMPK BT Parkin ik, MR Parkin A 5SZR kA F (2 3E NAFLD R JE[18].

3. FERFLRRRI IR ThEERETe R AR

MLRRIARTCIR = A AR RS ATP PR, X MR SRR NPT RERERS o Fig I 2 — Fh 2R R4
FEBIRMAL, PRI VAT H LR AIRE ST SAT[19], H25 VAT HRZkifksAtt, SAT +
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HEEG, 5

R RLAAR R I H B AR BTG P [20]. BARZRRIAR & BB, B/ N EARE F B8N, AR
L RIAR TN RE RS e VF 2 B A R
3.1. R ThAEZEEL

el HEAMY e B B, I BB EER N WINEE, vl 2 M sl K T2 SHURREHR T
TENERERAS T, N8 7 2 L 08 A B 98 0E S B DA B T I Rl 43 i R Al IR AR Ah 5 2R AR T B 7
EYIMI. AR, RPARThRERAS TR R AER T HIRIE, 40 TNF-a. IL-6 25, MITIR2m g 7 40 e
FIAR I AR S FE(E HE IR & =AU (Insulin resistance, IR)I &K A[21]. BEAh, Zekifkas & AU R 508 mT G20
el F B & 543, #E— 250 e fig 7 .23 98 0 S LA st 25 6L .

3.2. BEREARSEILREL

LRI AN A ROS AU ZORYF. EALRRES T, B IR AR iR 8 A T EUE kA L A% BE )
RESZA, ATIHEIN ROS AR, SR LRR AR [22]. 2 ROS ZK-FHE I 4 i i 8L Ak SR e T B g
I, 25IRENNFIFSEURR . S DNA BRARTI[23]. 7RSI AN AT 5 05 Zobs 4 25
), it D INEEARARDIRERERT, TERCEIEREIR, I (2t AE b L ZUIORE S B R AR 5 3 1) & A

33. BERABRE

RE W5 HE R R RARTE AR IR B B A AR R IEE BAEH . MLNARThREZ N, NRITIR A LRE
TFE, BERAEAEML N AR R, TS R AR TR N [24]. BRRANRE IR AT, S BCH T =HES R
Hahn, =0 H = E A R S E A TR, e rT I S e S R G B B E AR R
Whn, —HARAEE . ROS BRI 7 I E AN, M IS 2Rk A7 PG At 2 ¢ AN
SRR RN T2, 18 - B BREIG A [25]0 BbAh, SRR T fe 7 53k T 2 i o1 & 5 45
BT AET, 3k AR 7 40 B AE K A A 7 L 2R D e RS
34. RGBT HERT

RiR BN 1B FE L RAR AR S5 FE, X — 3 P T4 Rr bR g5 A FN D) g 22 0 F 2L
WEARRM, ERERERAEI PR PRIRES T, Rl /)52 45 5 1 (W1 OPATL. Mfn2 55)IFRIA T K A%,
T G B LA P 28 S5 1) 25 L IR 2R RLAR T RE[26] [27] . ZeRIIRT) 75 i AN S B AR ok A e AR 1
BRI ] REfR I AL BB 2E e B, it — D = R W AH 2T e H A%

4. RIRTEMY AL 5> FH AT RERIETS
4.1. HER3%

RIRTETAZE B o3 ALV T RRAR DI RETT T 32 22 00F . LA o801, 2 Tt 7t % B HL R 8 Jd it 1
TR B W R IERPVER o Liu 55[28] [291 &, #ft iz = vl il Iron-Frataxin 45 [ PINK1-Parkin i %
BRI F WK, AT Rk 20 PR JRE S N FHE G 2R b AR T RE . Yu S5 [30]1E— Dt o B, Mtz Fn]
W T 2R H A ¢8R 1 (A0 Parkin A1 p62) 5 ERAAR IR G, HiEid#iE AMPK Al ERK2 155 @ i i
LRk H I, M G2 AR 98 0E S FLAD N R R T IR ARG . sbal, SRR A BA BRI E L
TEH, "IHCE PR EALNECIRAS, T8> ROS AR, MIMTE—E R _Fidde gl 4 K 0E M o
4.2. BHELE

ZHER IR = FIFE R 08 BA TR RAR DI REMIE R - Zhao ZE[31WFFRA, i 2 M nlimid i

o
o
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I PINK 1-Parkin BB FE £ bR W, PR Mfn2. Drpl 2528 kiR Eh /122 A0 55 8K F A K F, T
WD SRR IR R o Li 320 TR, 352 MEREBE T ZeRifk ROS 7242, #5% CAT. SOD %%
PUAAGEEIE P, 5O LR R LIS M S/ 2 B (1 M, 0 7 400 ) 4 P T it e A M T 7
5. g

ARILLEIR T RRAR TR S Re T A SURE Z M6 &R, SRIAL R TE RE R ARHE . Sk OB 4% e R
RPN 2 EER. CHETARERY, LRiRs) . BWS AN A TE R AR M2 B mgs, 3t
[F S e T LR R ThRERa S . B, BhEERE M2 (1 T AR R g5 4, 3 ] 30 5 0 I g
ROS M5, TERUR RGN . HHTHE T S AE T 6k = X 1X — WS AR 22 T R G A dT, DA J
AT SCBLI 25 S Ak VA5 o SRR 0 80 B8 e T W i L AU MR 2R A P Y, 45 A 2 A SRR,
PR AT S TAENR I SORE TR BN ASAEF, FRER R ) S R4 8l 7725 1 R AR TG M o A S TS s (1)
7.
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