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Research progress on active ingredients of traditional Chinese medicine regulating
mitochondrion to protect osteoarthritis cartilage
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Abstract: Articular cartilage degeneration occurs at the beginning of the onset of osteoarthritis and then affects the pathological
changes of other joint tissues. It is often regarded as one of the tissues in the study of pathological mechanism and the mechanism of
drug therapy of osteoarthritis. Articular cartilage degeneration is related to mitochondrial morphological structure and dysfunction,
therefore protecting mitochondrial morphology and function has become a new research direction. Traditional Chinese medicine (TCM)
has a long history in the treatment of osteoarthritis. Relevant studies have been carried out on mechanism of the effective components
of TCM that can protect mitochondria and delay the degeneration of articular cartilage. In this paper, the molecular mechanism of
effective components of TCM (flavonoids, polyphenols, alkaloids, saponins, etc.) is well stated to protect mitochondria from
degeneration of articular cartilage, and a new target is proposed for the prevention and treatment of osteoarthritis articular cartilage
degeneration.

Key words: active ingredients of traditional Chinese medicine; flavonoids; polyphenols; alkaloids; saponins; osteoarthritis; cartilage;

mitochondria

B R R R AR B B 2 18 AT
SRR BT IR AL . R R
B, RATECE AR AL SR HE PR R, T2 b e
RATRMZMTEE Pi T HEHN, RATFIR
THLGHIBIR, 51 51 BB A 2l

Wi BAER: 2020-08-26

SEBRMT e PRAP S R X T T A AE 2 1% R I
TR B A R .

R RRITHOE IRAR LKA RS, Lok
PRAE ME— B H & DNA 413, 40P 6
B BSMES. MRARRSRIET T 2

BeWB: EPEARTIRMEK TAEEE RERIHE (HhEAHKR019162 5); HEHLRSEIH “AT75” A4 THE (g TR

22 HRARHRITRITIE (18JR2FA009)

TEEEN: B B (1991—), 5, BRpblmis A, WEweds, BRI MOy E SR R 45 A 1A . E-mial: 413893835@qq.com
HBIEEE: B (1959—) 5, WWARMEN, FAEEM, AR, E-mial: lishenghua0619@126.com



« 2118 -

FED 2021E4 7 $52% B 78 Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 7

JE TR PR DR 04500 N B ST 8 i 4 i h Bk Ak
WP B D) R Rt 5| R 2R AR S5 i FUE S 28, 4k
A 3 & 48 M N = 8 B I #  ( adenosine
triphosphate, ATP) A= B/, 50 4 F 40 i 1E 5 1)
A BEVEE, 3 WA R R R RE )T B, AT i B Ry
BIE% SRS A NGla SR R A 5 VR IR R ALY
PR, 4 P A B O R, 2R iR DNA
(mitochondrial DNA, mtDNA) #F4:45if5, 755250
4 JB % F 5§ (matrix metalloproteinase, MMP) B¢,
B4 AN AL (extracellular matrix, ECMD;
TRAE RAEDE 7 BT (ERECE ECM IIPEAR; 2k
Fi A& FE A7 (mitochondrial membrane potential, AQm)
SR, BUEE RN, 4l RSt R C
(cytochrome C, CytC), 5| FL4H i T A LB,
MAEZRLAR IR BE DI REPEAT 5, BRIy AR &
(R0 T AERR R RAR SE M RS AT,

B77 L 24 b A% P 452 0 0 S0 R 186 o 2 A g ey
A7 S A SR E U2, i s Sk i
B WO B, BRI E O B A
( adenosine phosphate activated protein kinases ,

AMPK). sirtuin 1 (SIRT 1) # sirtuin 3 (SIRT 3)

HES, WKL ZAHRE A ZRRZ IEE 1
(dynamin-relatedprotein 1, DRP1) FIZEHi{A 754 55
1 1 (mitochondrial fission protein 1, FIS1) Ef/ T

PR AR T
RS SRS

-
- -

£k

A
i 1 |§\|\\\
)
\\ LU ,,/

[

ZARBRIAR, 3 BEZARERIAR, IRl SOk
TEEE, WD TEEE A, BRI ATP AR, PRRE T2k
WL ) S5t S ], b T R g R T 02 N
BT R A I SRR A MDA SRR AN R, A
AR ARG B 5% 719 2% BB 4 B 1 0 R Ak 1) Joia 4% i AT
TRe, 1M EL AT RERG I 48 i 7 A A SN .
BT LA, 38 R AR AR A= A B BT PR
1 W g A 1 TE ) O 2 ARy SEEOE T -1a
( peroxisome proliferator activated receptor 7y
coactivator-la, PGC-la). i 5% K A% (A
¥ 1 (nuclear respiratory factor 1, NRF-1). %Wk
[A¥ 2 (nuclear respiratory factor 2, NRF-2) ik
B, EIHZRARFL K F A (transcription factor
A, mitochondrial, TFAM), 34/l mtDNA 1% 5%l
S, fR¥F mtDNA K588 %, Ak, @k Bz
Kifkfh &R E 2, RIFLRRRS, &5 17 Zhifk
(5T S ], el TS A AR, S ATP &
SRR AR B P JE 205200, T AMPK., SIRT-1. SIRT-
3 F1 PGC1-o TR IR AR Hh 2Rk | W A2 kA4 A=
Y& U3 o By DAAE SR AR WP I ) e R b 5 2R A
7> ZERIRG . AW AEA R 3 & AH IR T
VERES R WA LN e i o | 951 o % DA I )i
W B R T B EEAER, BT R
WEHTSERAN KR ILE 1.

ROS +

ATP
SoD2

-_—
Agy,

&
o

mtDNA

7
S T M T U \gibégl;: Bk
ROS
ATP
SOD2
Ag,,

TR, =T R, " Rl |7 R, TR
“+ denotes increase, “— denotes decrease, “—” denotes promotion, and “-I ” denotes inhibition, same as the below graphs
1 BXTPREBATSHNNENXR

Fig.1 Relationship between chondrocyte apoptosis and mitochondria in osteoarthritis
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Fig. 2 Signaling pathway of active components of traditional Chinese medicine regulating mitochondrial quality control to

delay articular cartilage degeneration
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Fig. 3 Signaling pathway of active components of traditional Chinese medicine regulating mitochondrial to inhibit apoptosis

of articular cartilage
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Fig. 5 Chemical structure of quercetin
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Fig. 6 Chemical structure of dihydromyricelin

TR R GELRRLR G QBIEEE SIRT3 HiEh
41, SIRT3 ] A ARLAA 1) B R _E R i3k Bk 4
S 1EE11E8 o R N N T /T =T 2 A N P
DT CE ARG T, T SIRT3 W% PGC-1o
Filel, p-AMPK 71 PGC-1a RIEW, A MR
TERIBEARCTT B 41 24 h J5 R IL, —EMthE
WRPE/NT 200 pmol/L B % 5 4 V5 A A A 3,
TEBEHR B S ] 4 T 3d i AMPK-PGC-1a-SIRT3 %
4 5 A IR SR FE K] F--a. (tumour necrosis factor-o,, TNF-
o) BRI ARAEIMIE N OK BUCE i SIRT3 3R,
it a3k 2 R0 4 B HE A A6 ) B K B8 ( manganese
superoxide dismutase, MnSOD) 7E ZFEALAL 25 K68
AbTR 2 1AL, 355 MnSOD KiE, RIFEPUEMAE
H, AT R h ORIk R B AT oy RV e, B
VSRR 7 24MH5C 1 DRPL. FIS1 /K, {2ik2k
RLAR B2 ARS8 1 Nix F1 Bel-2 45&EEAEA 3
(Bcl-2 interacting protein 3, BNIP3) i, #id4k
RLAA B WRIG RAE R APEIAEE N 2 i Zhi i, a2k
PARES 2L 2 (mitochondrial fusion related protein
mitofusin2, MFN2) FikH% . RIFEHRLIA PN AR
A, W& G EUEE R 2 REA 2R
JREERACE, R AR Y MMP-13 FlE
MRS, & B E R AR B RS R R ElE-5 (a
disintegrin and metalloprotease with thrombospondin
motifs-5, ADAMTS-5) ik, 1EL% | HCH IR AL 18I,

B 28 T 25 0 Gy ok SR AR SR D% % A
PO IRAR IR WK 1.

R 1 AEEEPHEYM S IR R AR KRR E R TR0

Table 1 Effects of active ingredients of flavonoids on mitochondria and related pathways and cartilage degeneration
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Fig. 7 Chemical structure of resveratrol
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Fig. 8 Chemical structure of curcumin
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Table 2 Effects of active ingredients of polyphenolic traditional Chinese medicine on mitochondria and related pathways and

cartilage degeneration
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Fig. 9 Chemical structure of ligustrazin

3.2 BEEDOH

FSEE OB (10D 72 MBS RLE J8 A8 4 4
WA R8sy JE AR, KA R i T
Peg RRRIG T, S 5T INERARERED
FEAR B0, H AR AT DALR A R A4 T 75 R L AL
T SR TR BH5 e 0L i 2+ ) R A2 075, AT DA ik 9
TR RIS A BRI LR o 7R D5
e, ORI IL-18 5 3 MK R ACE
Y1 B 2% 1 AN o R AR Rl T i A, D B



e 2124 « PED 2021448 #5235 BT Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 7

ReUhe®

|

0

0 - NS

e
o)

l
10 REFCHELFEH

Fig. 10 Chemical structure of neferine

ECM MFEfEUS). 5Kk FARETIRE SR, 1£ TNF-a
7551 SD KRR H 4l T, 10 pmol/L
TSRO A A C B, HAKE T ik
JEE AL KT, A 2 s A 38 525 M e i F LT TR B AT
[FI, BRI T R T I B RAAad A A 5 R I T2 (R 1
Bax BN EARE. FREPUATAF Bel-2 #H
JEHFRIE, 0| caspase-9. caspase-3 [T, 1#
Tk A R T ) R A AR A T AR R T
FRAE,
3.3 DH%FH

R T (B 1) 2 SEFHEY) R Strychnos
nux-vomica L. BTG BGRB8 45, RIS
WRHF LRGN, BAEVES ., 75T K
PeE MMRE T S TR R A KT FEE R
FRIGITH, 0.5. 0.125 mg/L AR T B4 b ks

™0
H

11 D FRELELSH

Fig. 11 Chemical structure of brucine
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Table 3 Effects of active ingredients of alkaloid traditional Chinese medicine on mitochondria and related pathways and

cartilage degeneration
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Fig. 12 Chemical structure of ginsenoside
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Fig. 13 Chemical structure of oleanolic acid
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Fig. 14 Chemical structure of diosgenin
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Table 4 Effects of active components of saponin traditional Chinese medicine on mitochondria and related pathways and

cartilage degeneration
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Table 5 Effects of other active ingredients of traditional Chinese medicine on mitochondria and related pathways and cartilage

degeneration
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