rb E 40 25 022 246 Chinese Journal of Cell Biology 2023, 45(3): 452-461 DOI: 10.11844/cjcb.2023.03.0013

LRIVR T FHYBE E RN R AR 155
EEIER TR

B K& HE RKBRF X#BF

IR R E:, Ay SRR 2 B - AL dn B 7E B, e 325035)

BE  AERNFORERHSS PARPZBGIELX AT, PRAZMG L F LK
W KEAREH T, BREEIRFTBICABRATPAK, 5l 2R EIFEEHRZ. Bk, #ERAK
KR E G RIEBR L Z o R AL BORA T AT T R F BB BRGE LT E R EER TR,
B LFA T PARAN R IR, AV R w2 F R ALKIARFH AR, 9T T KAtk a6 5 F ARAY
ZIMNE K F, FH)AA T LRAARA X RN 2 2 G515 TRk e A XAt &, B i id
% 4R A s R AR ARAY 24540 15 T AR AT 69 B3,

XHEIR PHRXERE IR, 2ok, Re R AU B R AR,; UE R T

Research Progress on the Effect of Mitochondria-Mediated Energy Metabolism

on Repair of Central Nerve System Injury
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(The Institute of Life Sciences, College of Life and Environmental Sciences, Wenzhou University, Wenzhou 325035, China)

Abstract Mitochondria-mediated energy metabolism is closely related to the repair of CNS (central nerve
system) injury. CNS injury will lead to mitochondrial damage, reduce the mitochondrial transport, depolarize the
local mitochondria, and result in ATP loss and energy deficiency of local axons. Thus, a guarantee of number of
healthy mitochondria and effective regulation of mitochondrial transport and orientation are important for satisfy-
ing the energy need of CNS repair. This paper reviews the energy requirement of nerve cells and dynamic changes
of mitochondria after CNS injury, and analyzes the relationship between mitochondrial function and CNS repair.
Lastly, it summarizes the related research progress of mitochondrial-related strategies for promoting the repair of
CNS injury. This review aims to provide new ideas for clinically promoting CNS injury repair.

Keywords  CNS (central nerve system); mitochondria; energy metabolism; axon regeneration; microtubule

stabilization
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W, 1 FOCNSH5: 13 18 52 PR M F) J PR 2 AL (1) 4
A DX 48 S R 0 48 7 P AR B O 858 2R A, AN T AN R T
P2 T0 PR AR, B An A ) PR R AR 2 R 7 ) ) 2K A
J O IR T Al B 28 5 PR S L R SR AT . R
T 40 B LA B2 /N e Jo 248 e R 5 Wk 4 i 2 A R 2R 1)
RATEEN; (2) MPA T A AR AN EP . PR,
CNSH 1B 5 T B w28 B} 27 S5 — DR A 9T
Mo P& cBAREE R EQLN, X fh e E
AR K 43 A2t SR AR S I (P, SEOSEMEA Y 1
ARAREM A TC A B B . CNSHS )5,
T Y BRLAR A T 1 R AR a2 S A, A
BG4 T RCE R R, I 1 Bl O P AR g N
ZCIE X, FF5 40 2 70 40 W 3T 1 RO fl i 42 AT
HAMAI, KACNSTHIEE K. b, 4
AR B = 5 R I (adenosine triphosphate, ATP)
W — PP PR IS S, T SAME 1. Bk
K7 F H f 2 S AR 25 5 0 T2 FEIER, WY
MG, 2 5CNSTRIE R, A SO SRk 2 kr
AT 1) e B AT I CNSHR 19 )5 il 58 75 A2 R AL i
A CNSH 4% Ja Bl R P AE AT I 9T, B AR Tl
ARERIR NI IR _EHEECNSH 18 i y7 1R 45 (1 8
%

1 CNStifrteE 5% n A=K i5

CNSH 158 5 52 CNS H 4 28 41 i A HE 44 28 201 i
P IF A . CNSIRGI 1B /& — A RE R #E I 7,
Rl &M AR, R, 4ERFIE & kg
Th e A CNSH & 2 41 g Th B 1 5 R 4% ¥ 5 2L AT 4,
AR HECNSHRG 1S E [ 5 R 2
1.1 #HETREEEK

LERIR AR BN S IR N4 ot A
K\ FEE A B AL TR W ATP, FEA 2 A 25105 ),
LRREGME LT AEM R RE N EY]. CRIATPIE
28 TG 11 328 0] 5 i R K Bl 2 A 1) 2 33+ 20 A R, 2R
Rk 2> A8 [ 5 i 5 A 43 A LZE SRR BE BP0 AR
o7 b, 2R AR S AR AR U DR 75 A0 A K 2% 1 B I D7) 46
B GEIIRET, A, CNSHH S A fE IS
PR T R BGEE T RS, g E, AT
TERRAE K HESE M, 5 5240 1 5 T s, R
P B R, IR 58 BUR MBI & R I8 Rl 5%
BT S, X — I R TR E K EATPZ 5P, CNS
iy S (V)RR 5 4 DA B A A 2 JE A K HE IR K, 45

SR B i Be 64 2 P AR R B B O B AR A
1M H., SZH e 28 70 s 2R ARt 2 414, 1X6 - &
IR BB bR 1 2 Ak S ATPH R, 5] S il 58 J5) 5
Res Bk = IR, NI AF T 32 45 i 20 0 f AR,
1.2 HERFMAMEEFRK

PR I o A (0 F R TR I S 4B B . 2D SRR o
41 i A0/ 0N JE J5 40 PR ) A CNS R ) B B4 R 7o IE
WAEKMT, AR M A RGeS
RAAE R ALt #4281 5T 40 Bk O¢ 5 B 2k
FLAR H ATPI P2 2R AR, A2 2R R AR AE fh 22 o0
FRIB I DS BR R 2 R R, R TR 4 i /2 CNSH
e 2 IR . M4 oo RE &1 3 B
HT TR A MR IR SRR, B FR A A oA FLIR
A ORE SR R4 B 1P A 250 FECNSZ i, A
TR J53 A 2 s, T2 R SO . (RN, B TG
4l ik B U K B A AE S TR R 7, s
AR BRI AR, EONEERE, 4
7] DA i DX 335 4] 2 02 52 I 4 v B R A AR A [, 7
FEATPP) e AN [E] o i o () B2 T i o 4 P LA
B AR R AATPIHFE &, e A 2 % B he &
FIZF 2O, KR R, RS  H A) SR B Y RE & TR
RH BRI AR D Re F A AERe /30 BEAL,
RAR ] DL R Ca” W FE AL 2 5 i 45 B2 TR I 5t
TR, PRk, Zekiik s T 1 s 5 A R 4E+F
TR TR TR 5T 4 i D e rh kR B s BRI VE H

DRI AN Z 5CNS N BESH T il £ 584
TE RS, 2 S 5T 48 M s T DA [ il S ik AL R A
M R0 AR D %, DT 0 42 i 5% 1) e B~ 47 . T R R
/b 5 1% i 241 i e % R TS0l R A 3K B il 5 ATP )
P2 A8, CHAMBERLAINZEU S 1 UL IR (— Fl B T
ATP A HLER) AT 3 hn /b 5% 112 Jo7 20 B i 22 4 B35 724
FRERIAR ATPI A2, JF HAECNSH: 5, WIERRe %
D/ R ST A MR T, B v A AR 1) 2D R
MGG F7. AN, FECNSH, DRI R4t 2 5
BRI A AR, T2 RO N 26 K11 B AR S
Joh R AU USRI . B TR I S ot 48
Jif0 38 3o % 441 i 326 325 U BRI 15 2 [ (silencing regulatory
protein 2, SIRT2)X} £ kiR 8 HBEAT I L BEAk , #50n0
ATPF= A &, TS 9 2% g s AR g 0 P DAL,
BRLAR 0T 2 5 JiE Jo 248 B 1) A7 FH ) e R 4 22 0 R

go

N R CNS ) B4R i, 2 54T
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Wiy SOAE NN AR T SRR . CNSHAT 5,
/IS T A LB R, R TS (R 7, bl p e Je A
T o 40 B D e, AT 51 RS+ 22 T e R g, CNS
PRI, /0N o A0 R 3 A 5 2R A T R e 5 ) A7
TEEVIER R BRI RSN 115 8 2 5 i 4%
CNS KI5 I 2 HH /0 J52 Jo 200 L ) s U0 18 R A A
By 15 P /N B o 4 R, (s e i iE R
MEIL T — BAh, /N5 20 M 3 A 2 5
LRRIAR T RE R AT, fEHE LRI ARRE 41323, JOSHIZE!)
AT 5 8 HE SO /0 2 o 4 L H 2 A AR R ke T 22
IBAT MRS, TEAS R i FE 2R R BE U 00 T, )
Ty e B A5 1) 2 L A e TS0 38 o 400 PR A/ IR 5%, e A1 st
TR -

B b AT, 2R A T e B AR SR CNSH
T A2 I T4 B D 8 AE R HE I B LR R R
CNSH & it FE v, 1028 i 57 41 B Th RE 1 IE 3 &
FERME U R P E IR, Rk, BT BB
Z 5 RSN, BRI T 10 e A T 45
FHZZ 5 IR 4 B T i T Rt 2 2Rk 1A 2 5 1 3 CNSHit
B G MR A I AR AR

2 PIRME A R LR ENTE TN

TEuRE BRRAS TRIZ M OCBEA0 i 25, LoRIiALE 4k
R SR S M e AR 2 T RE P R HE T B . 2R
AR ATPA: Bl 4 i 1 £ 386 J ) A% i, R 3 R fih 2 70
IR TE LB, WLAHER 20 B R S P 4 A 5% i
LA AR S5 AR Al B I B 1R . kiR sh 25224k
ke sE B, IRLR A IS 5 R RE 5 € L,
Xt EORLAARAE A 22 70 HH 1) 15 B 3 A AN D e R A 2%
HEL Pk, PRAEZORI AR IE H I AR SR L 70 22
il E AE 16 CNSHR 17 42 2 21 25 5 EL E AR D
2.1 RIS

LA A A2 HonS T CONSH5 3 ) il SR F A2 1)
RO R AR S OCE E. e ki fkiz
i E B2 AY R 1 S P B B T AR R
JS2FH B 51 A2 ) R 22 e Ca 7K1 T 4 o S8 o i 2541
ZHOUSEM it o il SR 1T A e BLAE 2 45 il 5% vh A4
LR 25 TR AL FIATPHE v B 55 15035 52 0 i 2R rh 2
RLAARIZ ) AN AL B0 R W] DLEZ R R R B fa bl XU
FEREUFR T M AR IR R B i # Mauthner
I L R I LR R B, FFAE AR AT AR R AL
WEFCRRAR 73T, R ERLAR I B 5 5 MBI ICNS

PR RIEM G, RRBARTE RS Fp 52 32 B SR
W TE IS, BiAE A5 ME 6 G g
TR RAR, RGN A E A4k, I HAES
IR B UK R ATPEE (I B8 & ¥ R At _b LRI 2R R4 12 B
AR BEAT (B 1) . AECNSHHZEH, bk SR AR
WHIR AR A K SR A B I D) 12 3 5 IR, 31X
Fh Bl IR 2 B) A D) 4 32 AR 5 08t 1 A L4l e
TR IKE P,

211 &KEAREHLAEE  {ELRAIE TR
1, Kinesin-15K % UL I Dynein & &9 75 5l & 4 7T
HR 2R IE s A g i i ik & A . ik
5 HKinesin-1 515, WHFR A IR3) H H 5 %5 (kinesin
superfamily5, KIF5), BA =FFAL, 4352 KIFSA.
KIF5SBFIKIFSCEY, KIFSH S5iEM &A% A, 12
B RARIERIZ% . 28Rk Rho-FF 1(mitochondrial
rho-likel, Mirol)/& — ML &5, ft5 KIFSIEAL
sho R, R RRIE 2 0, DR E A
Dynein& G40] 5 & A 2 A ¥ Dynactin L #% 42, 1
5 2R AR B s P, Tk B I Kinesin- 1 5% &
Dynein® & ¥ # [8] ¥ [614E FH, 1oe 2Rk 1112 H
Ji AR,

212 &EAFEE RS HIRPRRARR
TAHLEEAS 5 SRR HLH IL, EAFE
IEiEEASH M T . N REN (syn-
taphilin, SNPH)f. T2 ki R R 10, o n] 4F 2k
s S “ERASH BN, R DAl 8 28 R A s i 1B
SNPHilH i SKIFSIE AL 45 A % DA #5228
i AT (B ). 2% 3 72 FRFKIFS-SNPH {8 Bk 41 il
ATPF=E, T4 Ttk — 20 S5 JE SNPH 21|l R 2%
g, 9f HiX —id 722 FHSNPH 5 Miro-Ca* £ /&AL
il [F 5 . SNPHZ X T i I Ca? /K P-4 H
BZ, AT 2K HIMiro 2k F #5325 A kg ia, BHIEZRifE
B4, HCa KT IR, 2Rkt gk azizimt™. Ak,
CHENZECE <5 | B 56 Tl ] Bl A5 AL 1245 24 o
SNPHiE ioF /8 11 28 B AR ho & 1 = T R l-Ca> 2k 78
R BINLIE T O, WA 2L A4 e B U e,
LR RIS (biE . 75 A & o R, K5
SRR CRFR R LEIRAS B ML) IE 2 tHSNPH R [ R 1A
BINATE S, BEE 102 TR T R, SNPHER
FI IR K-G0, AT 5 S0 A4 12 i e 9k 55
HANZEBE 1 3¢ I SNPHT A 5 (1 4R A i 15 4 o
MLl S AR 33 Jh 5 vp 2R A4 2 B, T A8 W 5 B
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r Adaptin

Ly i H ) S IS BB LA R LE B A A B E LA W R 4 LR R AR IS 3 5 i RS T I T .- Klinesin-1 588k BL K Dynein &2 £ 73 5 1
22 JCERLA L [ IS SR ) I8 4 ) S ik B 1 ; SNPHIN G Ff L4 8 82 1, SNPHER T (R Ca* 7K Pl th SRz, AT 9% FAIMIiro 28 [ %18 5 5 14 %

18, MLIEZR RIS, 2Ca> K TR AR, bl R dk sz

The motor driving mechanism of motor proteins and the anchoring mechanism of static anchor proteins regulate the switching of mitochondrial state

between the motor and quiescence. The Kinesin-1 family and Dynein complex are the motor proteins for forward and negative transportation of neuro-

nal mitochondria, respectively; SNPH is a static anchor protein, which responds to the increased Ca** levels, thus closing the Miro transport complex

transport, and preventing the transportation of mitochondria; when Ca** level is decreased, the mitochondria will continue to transport.
Bl ZetiFEimiEiE e (IR1ES5 SCRR 3311820

Fig.1 The regulated mechanism of mitochondrial transportation (modified from references [33])

fEpl, REMEHIERE . A, 75 =FICNSTH /N
B ABE 28 R I SIESmph 3 [R5 R (Snph™ ) R 2 33E /) B,
%2 J5i #5 #ifi 9 (corticospinal tract, CST)F2E, 7 il &8
T DX 3k, o el B e e A S P A e A [RD BR, A2
BEARA A I CSTAE M K 2, 45 T ERetb &L
TR BT $& 151 Snph ™ /N CSTHIFEAERE J1. Rk, #E )
i B B 1 SNPHER [ 3 34 7] fg 2 {2 1 CNS T 1%
EE BT .

2.13 HfeEpmEiREga LRk
B &2 MABE S, KR s &
A1 FE Mirodx [+~ DLK-141 Armex18E %, Miro
TAE MR AR IEEIVREER S A, B
GTPaseZi IR . XN GTPase4i 112 5 1%
Miroi&i . Mirods [ /& Z-RLAA IE 12 0 1 41 T 5%,
A I VR T 2 B R 20 B SR TR R I R P R A
7] BA) 4 BV 20, 4 A T PN 5 I R B A 2 T () 42
fink A T L3N B AE 2 B B 4P, Miror]
fEr#EEE FIMilton &, ZRAEIRB)E F B 18 DA
S IAE E, W #EMiro s 1348 5 SR 7.
Mirof H %12 5 G i 1o 8 . Ca Ik B AR A R 1 4%
dRikiz g RA& . Mirofk H #5125 & 480 & EF-F
TE 45 & AN C-vin 5 B 451 . 4 Ca™ MR BEIY NI, Ca™
EMirotk B IEF-FIE 45 S 1845 &, A fiMirosE H

MG R AR, Mirodk e AR 5THE fd e, 75
Sl gL R RS, 2Ca? W T BRI, Ca®* 5 Miro
HOBBEGHMRE, Hia 8 R 5 SNk,
TS b 98 4k 8 I ) 5 5E Y B, BT LB Miro & (A 2
— M AR A RS AR S . LOPEZZ5 R H Miro
FE IR Bk /0N B, IE SEMiro & 1 1) 1F &5 3Rk A2 IR R 1E
R B B EEARCRAE, HAE PR A3 B B K
Wk BRLAR A 5 e A T R PR OAER . Miro
HAEWAERGNRE MG RIEEEMIE. Miro
RAFRIBKTFHIMSAE L kMirofk A 5% EAH. 5
IR AR IE B A YA 1 SO 2 2 0 A
RN RIS, WIS S siie 9, Hik,
Miro#E [ 7] BE &AL HECNS IR 715 52 1) B EHE 4

& 7 Mirosk 4 #b, DLK-14E [t /& — Fh 8 2 1)
B P AE AR SR . HAMMARLUNDZ:MIRF 57
R IMDLK-1-MAP/5 5 1 #% 0] 38 Jin 2 R i 25 5, AT
FRELIRMLATP LAZZ iR 75 T R AF 28 iz ship 24 451+
AMI AN, DLKAY 3 1045 5% 5 0l DL B K,
TEBERZE A, b AR, DLK-12 A 2 A4 KM IR
TE BT 75 W A, B AU G A KR TR S
A7 29, T LIS AR KHET R, M 7R Fl 58 7 A2 ke
ERBAEW, HAh, Armex 185 F & — FhE FL3h 1)
RS RIE R A, nTEE g bR E 6, IS5 Mirofl
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Trak2 25 A BAEH, AT #P 4 o0 th 2okl fk s i
Armex 18 [ 7E PR A 22 15 4 B oo B 3R IA B, 2
P imn KL 1) B I F RIS IN LR B 183 2, N
T A2 32 A2 P 400 PP R o 22 =5 248 A7 35 AR 5% P A2
DA EBFFE R, Armex 1 HE 7R (i k4l 2% A Api
TCARIE T EE R Y, RIEMA BRI E LR
B TR
2.2 LRSS
RIS FINL ]S 2RI TS /N3 DA
K, FEHZE KR 2. RhGRE, JLE B8R ik
1%, W Z A RGBSR . Zokifk s
5Rb& RIS UE T ARRARTER, JFMBEr s 1
AR ZREAR, A5 FL I 20 i AU 75 oK, (2 EATP
FEA A MOAFE . R, 2R AR 2 A AR S X
T B R T e S AR ECNST G 18 52 %8 OC 5 2L
TEA P 7y 2L FE 2R 7 247 A B I RiAR, o
VFERIAREE A0, AR ZARE AR 7y B, L
Wy 2 E il — PR I 3 A R A AEGTPREE[BE AR
#1258 A 1(dynamin-related protein 1, DRP1)]
. DRP1EA L 52 Gt Dy e B b AN 0P 22 IR AT P2
R G IS R, H A SE R R
D Ry el ve (1 TR 5% A N <P £ DS VAR B
PRAMEE L 14 43¢5 1 1 (mitochondrial fission 1
protein, FIST). Z&Hifk 248 K] -§-(mitochondrial fission
factor, MFF) LA 2 \ZRERKi iR S /7% 8 F149F151 (mi-
tochondrial dynamics proteins 49 and 51, MID49/51)i#
T SE AR A 5T 1) DRP 12k A4 AME, {2 3E DRP1
KA GTP/KSE, JFAELRIAR R iR g5k, A
3¢ DL 58 R R AR 4y 2 ) R WU SRR I RIS
Ampka2 W] #1 Drp 1 FFis 1381k, M 01 1] 28 or A 52
AR, AR E AP BRI T T 2R A R ) A el 2 R
a2 [B) R AE N AEW) B AS He (R F2 1S o Bk Ak o1 e i
& EE HARAE T 2R RSN BB P A GTPRE—2k
FLAAR GRS 2 H 1(mitofusins, MFN1)FIZRH A fil &
[ 2(mitofusins 2, MFN2)i#% . miR-142a-5p/MFN1
A UIE SIEAE 25 4 8 SCIE PR JHE o L Ph A B0, AT 5
SENRARDIREREAG . Zobiid AR AT T 00, £5
WL AAR N R G 52 8 5 T B R A4 A B () 0 o 22 2 4
£ [ 1(optic atrophy 1, OPA1) 4%, LISk Bk
n] it #E B m-AAA S H 1 (overlapping with the M-
AAA protease 1, OMA 1)/ F OPALYE S147 A5 R4
PIE, M CAGTPREGA S 14 75 XA IR Lo ki i 2544,

FAPZ TUL LR RANR AT . BRI A 75 ZEAE 7 2N
RE TR ORFF11, DAAESF AR A LR RR S, (R,
YEFF AR RLAA 7 R S Re SRR E A iE &
MRS A BB . R ERA ) ) Bl As
AT RER AP 2 13 12 R 25 A (1&12) -

3 ZRAHEXAEHERGIE SRR
RitR

CNSH 5, SRR LA & 0 A I
E AR IS J R B AR AN e = Y FE R I 2 R 3 B2 40
HRH e R =, WITAF THEmmEE. K,
R BECNSH 15 52 75 22 ff U g 5 0 R 3 A kT 117
A TR BEBR S AR AR . A0 78RR 1 2 kir
AASTI 38 10 B A4 32 i 350 T 2% fige Tl 5% e A A ) R
AL, BRI, TS FROE Mt 2 B 2 AR 22, AT
oM R IE Y, DRIk, AR TR 5 A R e gt
MR AR R R .
3.1 AELZLRAINEEERS

WA P91 A= i 35 3 350 B — 28 471 U % I 48 3 )
WS . AT fE, kR T &S N I BE R A2 i 4
MAS 5 38 B8 T i 4% . 8 E U B(protein kinase B,
PKB), tH#EHR A AKT, &0 7L 3040 4 3 2 22 (1) 41 A
e TR A, S5 — Ry AEaED, 4
FELR IR Th e R 4% . HUANGEE DI R Bl &
B ok AKTBERR AL , WOE P2 LG AL B8 5(p21-
activated kinase 5, PAKS), M < [ SNPH & 1) i
FRALTT O, A a3 52 407 2 A A 5 46 o fidk JjE 4 R Ak DLk
SRR RE AL R, [t B R AP IE A A, BR T AKT
T S Ak, B R IR T (adenosine monophosphate,
AMP) AL H B (AMP-activated protein kinase,
AMPK) 2 Al i gt ARSI F 25 3. 4H
ATPHFER AT AMPKIT 1 o BIF T AL, JBR & = A
K[ -F--1(insulin-like growth factor 1, IGF-1)1] DL #
T AMPK LA 58 4R AR Dy g, 2 J2E AL 0% R s B
2 o I e 22 7o AR B9, AMPK-PGC-1a-NRF1
MO Re % I EUHT 0 BRI P AR, I 3 Al 5K iy
() £ L4 2 B FIATP/ADPEL 3R, M T #ff o b 28 2 K
BT b T (P e SR URPT . LIRS e AL 5 fi /1 A 2 e
AJ LI it AMPK-PAK BE 515 5 18 6 48 55 2 R4, R
fio v V1 5 Tl R B = N B AMPKORUT, AMPK-PAK
Tl AR IERE A-VIR AR L, M IR )28
i A4 55 2 FISNPHAT 5 1 R s AT F-WL 30 25 4 7
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Healthy mitochondria % Neurotransmitter s Microtubules L Dynein

fgmﬁ Damaged mitochondria 37] Nucleus

@2qup Mitochondria fusion @@ Mitochondria fission with Drpl

& Mirol

1 sneu 1 KIFs &= Adaptin

=== F-actin

CNSH i, RIS AL ALk 70 R S LR 2 20T DL, (e SRR R ph e e P B AR e AR 22, SR T A Z AR, B kb,

7 BELAS 4l R A2, AR T CNSJE A D RER L «

After CNS injury, the dynamic stability of mitochondria in neurons was deteriorated through disturbing the mechanism of transportation, and the divi-

sion and fusion of mitochondria. It leads to the morphological atrophy and rupture of mitochondria and decreased the number of mitochondria, which

hinders the axon regeneration and functional recovery after CNS injury.

E2 SPRFEIRAE LR TS E U ARESE STk (10]12250)
Fig.2 The dynamic change of mitochondria after CNS injury (modified from reference [10])

1Ak, SIRT 1/PGC-1 0t 4 1 2 AR I 8 4% 1 AR 28 br
A THRE I B R, WA R PIEEAISIRTIE 5
1 % AT DA A B AT A A B R A
PLZE fR 1 42 R G BiA%; SIRT1IE A £ S PGCla ik
AR D, T 32 e R A 452 45 N A0 BRI T2, 2% A
URFTE S R M 254055, b iaFa 2% T CNSJE
MR RE RPN B R E B, 3 & -B(interferon-B,
IFN-PB) £ il i pSTATS/PGAMS/52 Drp 13 4% 4 7% 2%
RIS, M Ao g GRARLARIY B B v PR A
(reactive oxygen species, ROS) 1] if5 T Z& R {45117 ,
e JE 2R R B 8/, T B R Th RE R AT 1 BT
AT AT LR 2R B4R, 8/0 #4547 7= A2 IRIROS
W5 R LA Q1O AT A g B R Ak v i 4% i3
A PIVRIL 75248, 0] DR N PUA AT, 11
RAAREE T, WOE R RERER O, R E R, 2
piiia RN ey L B S TR PR L) I IR AN E =
A3 T O A P R R 2 AL A DA T 2 A 2
B B AR i 2 AR A B E AR S A kR 2
R T e B RS, SR MAECNSHA o B B J6 BT i 1 1)
T P A PR A ) A, I K I CONSER 18 S 1R At B
2K (E3).

3.2 (Rt RIiAEM

P T2 5 PR R IR 45 ) B AR R HE T I 7 2, N
LR PR BRI 70 2 1 ATP R (I 3k 2R Ak 170 b 9% P A 7
)35 5 I B SR E  — . WF AT R DU EEQL0. AR
T2 FLTR 0O 5K frie 259 R 1 5 28 6 44 38 By DA fIE 3 2k
RLAAIZ i, o5 R B, AT 2 1 il 5% g AR 00
WLER & —Fh & A LR, BT 457 T 2R R0 Z 4 A
ADPHYUEFAENATP, NLAIFICNS 4 it g & 75 K
(E13). WIER— Hpiiiz =g rh, WIER BRI (2 it
WIRR TR fb, LA A st ftae . Rk, Al
T ik e e T VLR, 2 0 1E R it % RN IE 5 40 D e i
L R Hh R 2 A AT R AR . HANZESSIRT 52 R 30,
A0 7 LR T 305 B4 Aot 22 45143 B 51 R P R =R R, R JE
CNSHU o R A o M i IR ns — A% i 2 —
P S A3 S R T AR A o MR o T i b S A Tl
PR AL, 28 RORT TS AU 8, 338 0 2 s K5 2 A g
HIz gk, (ke ki iy DL M 2 R4 VR ),
TANGEEER) W 78— 20 J B, MR fie 0 m] DL 3 5
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The strategies of mitichondria-related
promoting nerve injury repair
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After CNS injury, the body can regulate AKT and AMPK signaling pathways to alleviate mitochondrial damage, improve the density and activity of

mitochondria, and lastly alleviate mitochondrial dysfunction. Additionally, there are the other strategies for mitochondrial transportation, such as pro-

viding energy for mitochondrial transport by providing creatine, stabilizing microtubules to regulate the direction of mitochondrial transport by provid-

ing FGF13. These strategies will promote the transportation of healthy mitochondria towards the growth cone, and subsequently promote axon regen-

eration.
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Fig.3 Mitochondria-related strategies for promoting nerve injury repair
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