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Research Progress on Mitochondrial Protective Effects
of Plant Polyphenols

LIU Yuxin, JIA Ru, WU Annan, LI Quanhong, LIAO Xiaojun, ZHAO Jing"

(College of Food Science and Nutrition Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Plant polyphenols are a class of natural phenolic compounds widely found in nature, known for their significant
biological activities such as antioxidant, anti-inflammatory, anti-tumor and cardiovascular and cerebrovascular protective
effects. Mitochondria are the energy factories of cells, and their dysfunctions are closely related to human metabolic
abnormalities and the development of diseases. In recent years, the role of plant polyphenols in protecting mitochondrial
function has received widespread attention. This review summarizes the classification and sources of plant polyphenols, and
focuses on their mitochondrial protective effects, which include regulating the levels of mitochondrial reactive oxygen
species as well as calcium ions, increasing the activity of mitochondrial respiratory chain enzymes, and regulating
mitochondrial fission, fusion and autophagy. These properties with the potential roles contribute to treat diabetes mellitus,
lung diseases, fatty liver disease, cardiovascular diseases, and neurodegenerative diseases associated with mitochondrial
dysfunction. By summarizing the protective effects of polyphenols on mitochondria, this review will be beneficial for
researchers to explore the conformational relationship between polyphenols and the regulation of mitochondrial function
and to analyze the molecular mechanisms involved. The review not only provides a scientific basis for the development of

novel plant-derived functional ingredients, but also provides a new perspective for dietary intervention on human diseases.

Key words: plant polyphenols; mitochondria; dysfunction; diseases; mechanisms of protective effect
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Classification and origin of plant polyphenols
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MR ED ., Skl 1 4ERFEHECEE DB ST E vk, 4E
Frdi B N 09 E AL 2 1k (Oxidative phosphorylation,
OXPHOS), AW 743 R 55, dobifin7r3d
Rl 3 e AERFEORLAAR ) Bt FIUBT BT O LA
MR AE RS, GTP MZE0% Al /- LRp R il & 5
5334, XL LR AR Rl G R E I E N 2R
F 43 5 J& 28 b AR @il -5 25 1 1(Mitochondrial fusion
protein 1, Mfnl) . £l &2E 11 2(Mitochondrial
fusion protein 2, Mfn2) F1 fL i1 £5 25 45 #H ¢ & A
1(Optic atrophy, OPA1), %4324/ FH Ay 2 %0 3= 22
FE AT BESN IAHSEHE H 1 (Dynamin-related protein
1, Drpl) . &L 2L 6% K 7~ ( Mitochondrial fission
factor, Mff) FIZRIIA 32445 1 (Mitochondrial fission
protein, Fis1)®™, Z&BiAm & F1 50248 A ] LAESY
R N IR=R 2SI OE LY S

TE O JULAE 48 B S0 fh 09k 72 v, 2 B A O
BCL2 A H.fE & 1 3(BCL2 interacting protein 3,
BNIP3L) fll FUN14 45441885 ;4 1(FUN14 domain-
containing protein 1, FUNDC1) $k & T Mfn2 Fl
OPA1 MK, BILT Drpl B3N, FEMifETE T 2k
RpgEl G, ORI T R R SRS, 7Rl
A2 fif K BRAAR P9 R 3-400-1,2-P9 % (3-Chloro 1,2-
propanediol, 3-MCPD) 5311 Fisl. Drpl 3RisA I
VA Mfnl, Mfn2 IR TV, et T Lok A 0wl
G, ARGESR 3-MCPD 75 I B 450 4ER 2R
L B IR O S He 5 H 1/RAS FHOCEE I 1(Exe-
hange protein directly activated by cyclic adenosine
monophosphate 1/Ras-proximate-1, Epacl/Rapl) 15
LU M2 K, HAHPE] Drpl 193835, Bsgpiis
1% 43 224 A DR A, W D BRIy O UL ABRE /-9 1 4
7™, Cao F5P A NHEC R R PRI 221, 3,4-—
FRHLIR 25 -8- 48 - [4- - 2 2 - WM E P9 - B- D - W IR A B
FHe-(1—-3)-p-D- LM A 3L (1—6) ][ 1]-4-D- i 1
7 B H ( SDA-1-8) FN ¥2 2 % M ( Hydroxytyrosol,
HT), Xt Drpl BATEE S5 53617, Ifi i ek
BLARSFZLFN Rl G, 2% BT 2R PRI BRAE (Alzheimer’s
disease, AD) U ZEHMT . FEXTIRFELRRAR R G 2448
M) T AL LA N Z2 W 28/ N5 T ) SAH N AR =2
HIFAIEE O R RIFAEA R o AR LK GTP RS
TRAVE L T 1, AR R Z W) TR ISR Y
Sy FHLI
2.5 FVBLRIFBENE

Z2 Wy o R LRI W, T RS2 kAR,
PEMTREARAUA R . SOkl | w0 52 46
SRR Y IAE S, P RS, X AR r 2o A% s 1
SPAEFINE R AR FIDIRE B OCE T (HIZ MR K
S RRAR ATP KV, i dobiiiid 2 257 A i 5y
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ROS Ji-F&Eidififi iz C Bokihick. I H AW
FEERRAA D REREAT FIFI £ A NE, I B£8R 1T
MR ) & AP Ranjbarvaziri 2593 %5 0 SR
WU 8B TS R B, FR AR N A S R AR Lok A F W
THBRIIAEZRIE .. HHT, JEELORIA 3wy L] 254
5 B, BE3 72 2 i% #2 B ( E3 ubiquitin-protein ligase,
Parkin) 5 Z0RAAS M 115K ) 8 A R 55 5 8
F1 3 fiff 1( PTEN-induced putative kinase 1, PINK1)
FIRARH TR TS 1L 25 1 305 ( Adenosine monophos phate-
activated protein kinase, AMPK) /MiFLah¥) AR &
&5 1 (mammalian target of rapamycin, mTOR )45
FOLRBIAAR W . 1 PINK 1 F1 parkin S 835 2k 4
(B e D £ 5 B i S ) e 5 2 7 VA NI o 2 [ =

CAWIFERY], EGCG. ZoE | Ml E . |
Pt 45 R SR AE W) 22 My T LA i) 4 OB AR g B el
EGCG i3 PINK 1 Fl parkin F7KF, B 58267
A B W, AP T, PR SEAR 1T BB PRI R LY
Cf2 PN 2 EGE I 40 i T AY PINK1-Parkin 18
i LALRRLAAS 1 Wi AR M 11 7 =X 22 i SR A 405 %
M e 2R 30 o e R LA 7 IR 4 i £k A RNA
(mitochondrial RNA, mtRNA ) A~-5 A9 /NS 51 40 i &
A NACHT. LRR Fll PYD &5f4is )85 H 3(NACHT,
LRR, and PYD domains-containing protein 3, NLRP3)
P . DT TR A 22 o405, BRI Ahids i 14
Forkhead box O3(FOXO03) . AMPK. 4 fd#h# 7525
F1 %% B ( Extracellular regulated protein kinases 2,
ERK2)F1 parkin #5 1 193 P 355 52/ ) BRUHF2H A i 2oks
A AW, XA AR R V5 T HA SR 0N
FIZE T Sl S AMPK/mTOR, J H LA ATP 3a4r
PETr X ESZMHH] mTOR PEHEIZSRIA AW, BRitb>
sbh, Al LGB SIRT3 . FOXO3, PINK 1
F parkin {EHEAFE SR NIZAIA F 1027104
KTLAAR | WERIHLHI A ARZUEIT, (H 25X 2
X FERRA A WEAH DG AR I LA AR, LA RS 45E
W RIS 20— PR R S5k
3 it

AR Z 1 AT LB LT ROS Fs 217K, 42
1e SRR T I B I P | T SR AR 43 RS R
R SR i a2 o A £ T M N (T A T 2 A % NP 5121
FRAHSCHOBE DRI | B el « O LA | PR
9o A R AR 2R AT PR i A SR R . RSRTEAN I
JZTH b, Z2 X TEORAR LR E RS T — S g
JEé, (EUE HATET X Eobi A D AR IR AT 28 B i aF 5 LA
R id g 2 [] FER R ATIAN AT, X S EUR ST e WXt
LBAARTEA R AE BRS04 AL AAEIR Z A 2
I H T M2 Bt T AAE FH 0B 5 7 vk
It AR 22 RIME, A TR A B 52 et 5 20 1k, &
E QLS W= R s RV VA PP Sy RPN S A DO Rt 5

BARATER ICTR RIS 2 SRR N B AE b . Aok

A R WA FSR AW e 2, 7T PAE—2 Fa AN ]

SRR 205 SRR MO 5, RTTT IR
SRR THURL, SRR R
TR LR T AR R BT S U o 2 Rt
s
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