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Abstract: Imbalance in mitochondrial homeostasis plays an important role in the pathological process of cerebral
ischemia/reperfusion injury (CI/RI). Dynamic regulation of mitochondrial fission/fusion (mitochondrial dynamics), as a key part
of mitochondrial quality control (MQC), plays a crucial role in maintaining mitochondrial homeostasis in CI/RI. Small ubiquitin-
related modifier (SUMO) is a kind of dynamic and reversible post-translational modification of proteins in cells. SUMOylation and
deSUMOylation of target proteins are completed through multi-step enzymatic reactions of substrate proteins, thus affecting
subcellular localization, protein interaction and stability of substrate proteins. It is generally involved in pathophysiological
processes such as protein transport, signal transduction, DNA repair, inflammatory response and oxidative stress. Mitochondrial
dynamics and related proteins regulate mitochondrial fission and fusion through SUMOylation to regulate mitochondrial
homeostasis and effect the progression and prognosis of CI/RI. Traditional Chinese medicine has obvious advantages in preventing

and treating ischemic encephalopathy. In this paper, we reviewed the regulatory mechanism of SUMOylation of proteins involved
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in mitochondrial fission/fusion, as well as the research progress of traditional Chinese medicine targeted mitochondrial dynamics

and SUMOylation of related proteins in treating CI/RI, in order to provide new therapeutic strategies and potential therapeutic

targets for the treatment and rehabilitation for ischemic encephalopathy especially ischemic stroke.
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cerebral ischemia/reperfusion injury
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Fig. 1 Possible mechanism of mitochondrial dynamics and SUMOylation of related proteins in CI/RI
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TCHIMKE TS, 25 J5 T, 2 G e % /b
MCAO/R KB FE AR AR, b Sl i 57 5 2= i [X
PINK1. Parkin ik, /b Drpl B B2, i
OPA1 EH/KF, #E Bel-2/Bel-2 #H5% X HAMH,
Hm 2B bR S R AR AR, 2% MQC, il 2
M, KAEPL CURL PERT. $MHIE FLizRet® T
i CI/RI KB Drpl. Fisl. g0t R C FRIEKT,
I 2RI 28, BRAG Ca2 Uk B R A5 1 2 o R Tty
T, B R RIS MUY, SEE ]
T Drpl ZRAFEERIA, L OPAL &I
BRIk, $MRIAhifhn 2, fRiFLebifaat s, )
SR Bz 5T X 2R AR 3N 7% i, Dk CURI ik
MRERARMIZREL, EFRRERRIAES, M8 CURIP,
EFRJTTE, FREFTRALEE 27X REBS FEAR CURT KR
SR - X S Drpl s ZHfE 3 C AIZERLAK Drpl
MU 4HM 3R C RIA, HHIZRRIRAS, SEkFLk
WA, AT 4nrItefl, MimscE T s
TRes-s21, B ) iR T RSN 71 5B CURT H &
T OLILER 1,

®1 BEFHEAERNNIFERE CURI PEHFRER

Table1 Advance in treatment of traditional Chinese medicine against CI/RI by targeting mitochondrial dynamics

s , R UBEEN= Ik -
BT REEAT U PR e TV Sk
HHZGEEE AR N2a IR S AR, /N MCAO/R #7Y, HT22 411 Drpl | Mfnl 1 69-70
OGD/R %
YN SH-SY5Y 41/l OGD/R #7, /NiR MCAO/R Hi%! Drpl 71
WIZEBEERE KR MCAOR %Y Drpl 1 OPAl 1 )
FESH 1a K MCAO/R 7! Drpl 73
RAMEE K SHSYY 4l OGD/R #5! Drpl | 74
HARNEE 1T /IR MCAOR AL, JRAR/MR T 4HE OGD/R #A! p-Dipl | 75
NS 2 B K MCAOR 57, PCI12 4y OGD/R #F! Drpl | Mfn2 1 76
20(R)-NZEH Rgs K MCAOR #%, PCI12 4l OGD/R #5i%! Drpl | Mfnl/2t, OPALt 77
HBRRZY THAERRI) K MCAO/R #i# Drpl | OPAI 1 78
WAET R K MCAO/R 7! Drpl t OPAI 7
T RIS | i e PR A Y Drpl |, Fisl | 79
SELIBIRTE KB MCAO/R ##7! Drpl | OPAl 1 80
R g K i MCAO/R 7 Drpl | 81-82

“7 JF LT L R T

“1” means increase, ““|” means decrease
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1E CURI R, SFRHERRLR ) ) = AH R B
) SUMO LB T Hibf 7 iRiE . k& 2N
KB SENP1 ) tMCAO/R /N, Drpl f] SUMOLI
BACFI R 2, $2m T Drpl AREt, it T
Lhihr R, FELRAREAE TR SENPL 1]
L Drpl (1) SUMOT &4 /KT, Yk 22 40 A
T, 18 CURI HRIEMAGRYER . Bz
TR RIRE) IR EE A SUMO BT B
BT S oA RIS, SR, AR, H2ift
ZhetE B G SUMO BRI S, s OGD
phZ o SUMO2/3 13KRIA, 55 SUMO2/3 Hi4H i
JR A AMRZ R AR RS, R HEERT R IR 22 T R AR A
RS, #i i R EENSIEL N SENP1 #1 SENP2, |-
¥ SENP3, &M IMEEH T T -1a Chypoxia
inducible factor-1a, HIF-1a) [ SUMO {LiBEL; &
i F i Kelch # ECH #H5G#E H 1 (Kelch-like ECH-
associated protein 1, Keapl) MJFRIE, {2k Nrf2 {1
AR, RAFHFMARAGH-1 L, g%
RO VRO G 55 @K, MR s
5% OGD 1 OGD/R i T 4N AL T 1841, A R 45 I85]
RIZE 55 FE AT GEIE L PR AN L SR A g
T, REEEABAEEEYE, BUE HIF-1a
SUMO1~3 ({3 15 %6F 00 185 B3 452 K R0 dfe 1. ke
AIARIORYER . BB 2 AL B Rt —
& Fii Ube9 R, dEmiHe & SUMO2/3 1k izt
P2, WOEHUVA I AR CRY BT, 1958 K B CURI i
%, RIERRAPERE.  FiRB I N ERLR S 1)
FREH SUMO AEM iR YT HE S 1) R R 257 A
CURI ML FEER AL 138 AR A AT A7 R
5 HHiES5RE

CURI & —ANE 4 B AR B 7R, T RE 6t
Z UL BRI B ROS F=AE L 2Rk Y 45
ES NS ER AR & AL GrES y RGNS S SV €S R AN
sERIAIhRERRA, R mPTP B KBTI, fHLk:
PRI RLAL T R, SRR Bk s, LRRiRFRas ot
g7 R E AL A AR P AU T BB, Rt
WKERRAARRS R VR BUGRER I E RO, &k
KB S50 SEBL MQC R 2R b A Fa 75 i Sk 2R
A1, HASLE AR SUMO 1LATE SUMO L& i)
AP, T RN R G, KE
MYERFRRATRS . 40T, ARSI RIREREE
2yl s gRA S ) A R E, S MQC, Bl
i CURL. RAEEXTZERARZN I CE A SUMO

AAB R H 2 251 TR iR AR, AR Bl 0 2
R S5 5 ThREFAAS L SUMO ALAB LI A
FAWIRN, L SUMO HAB i $5 ki ik s 1124 R
- FRAE £ (1 H B2 Z5E FE 0T RE SR 97 1A S5 I i 9 R 1)
f& CURI W RRE e I3 KH i B .
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