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Research progress of subcellular structure-targeted therapy in spinal cord injury

LIU Tiexin, LIN Junging, ZHENG Xianyou
Department of Orthopedic Surgery, Shanghai Sixth People's Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200233,
China

[Abstract] Spinal cord injury is a serious disease that greatly affects the sensory function, motor function and autonomic nervous
function of patients. It not only brings serious physical and mental harm to patients but also causes huge economic burden to the
society. With the development of medical technology, the research on the internal mechanism of spinal cord injury is also deepening,
and the treatment methods of spinal cord injury emerge in endlessly. However, the therapeutic effect is not satisfactory, so it is
urgent to further explore new therapeutic strategies and expand new therapeutic ideas for spinal cord injury. Many studies have
shown that various subcellular structures are closely related to nerve regeneration and functional recovery after spinal cord injury.
Therefore, targeting subcellular structures to treat spinal cord injury plays an important role in promoting nerve regeneration and
repair after spinal cord injury. This targeted therapy mainly refers to targeting a variety of subcellular structures such as
mitochondria, lysosomes/autophagosomes, endoplasmic reticulum, intracellular bodies and proteasomes. A variety of therapeutic
strategies targeting subcellular structures have significant therapeutic effects on spinal cord injury. Among them, mitochondrial
targeting or endoplasmic reticulum targeting mainly focuses on maintaining mitochondrial energy metabolism at the injury site,
while endoplasmic reticulum targeting mainly focuses on inhibiting endoplasmic reticulum stress. This article reviews the research
progress of subcellular structure-targeted therapy in spinal cord injury, which is expected to be a new targeted therapy strategy for
spinal cord injury and provide a new idea for the treatment of spinal cord injury.

[Key words] spinal cord injury; subcellular structure; endoplasmic reticulum stress; mitochondrial dysfunction; targeted therapy

B R — M B MBS RE LA S A T O AR RO RO B TN 37 AR, P AR
DIReA SR MR m s o HR R TR SUG T, 34.7~54.48 P RV KRB BER 15 10 P 4R IR
TAEA 25T 2 507 N RIS 2 RIEERER  JrRFSORNE , (EAR 5 A 2 T e AR AT IR Y

(E&WH] FZEAKPEIES (81974331, 82172421).

HEFER] XkE (1999—), 5, Wil M. 1x19821875723@163.com,
[EE1EE] %A, BT zhengxianyou@126.com,

[Funding Information] National Natural Science Foundation of China (81974331, 82172421).
[Corresponding Author] ZHENG Xianyou, E-mail: zhengxianyou@126.com.

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) Vol.43 No.2 Feb. 2023



A T s T | 231

U/ S S

] fie 5 R AL 40 i 18 B — A R T A DR A e A
M. AREATEZ AR A IIRE XS 514
LRI ST, e B it 17 s A8 52 i A v
RHERE AR L A A IR E R Y, A
BN REIR 3R BRI . ASSCE A 4 R
173 P ST 200 45 4 K% S R A A o 5 A 452 47 i 8 1) I 40
NSRRI VR RN W R AT 20k, I HLFRIZE
FLRZRAR . T, R EEARR [ RS A0 454
TR BEAR O 1SRN BEAT BLAR A, e I S84 1) M40
PSS A IR T AR 3 18 52 v B9 1 P B 7SR A —
NG AR RE O 7 4R BRI ARG Y 7R R %

1 FHARSHENKEHRGESPN
f£H

TEA BB, V522 D ZBERE R M 5 i P26 A
ZUIREKE . HETORFS R, dokifh . A/ A
(£ DY N 2 9 g B 2 N N A R A S B
i HEAD 0 5 2T A R I RE R

1.1 Zhifk

RS —FIXUZ R RS, LAAE B ATP 1T
Aowan e peae & ), HAEAAE TS . YA
AR . AR5 e 5 AN SR 5 22 Fh A 3 5
T R FEAR T BB AR . AER 2O, R
AL T REREHLIRA , LORi Ay RIS A ) il X b 5
FAEERERIEETER . RIEMitiG, dokitk
MR ARG MR gE, TR, RO T e
FAEIRRER ' B — e Wi RE g 51 L
IR LA R SAAL R B, FeM Al ALk R 1) it TR ik
AN (0 C AL TN T, R RE 2R T A A
M ITAET T LR AT LA W B B A AR IR
HAE 2t Al A A AR i R 2 ) Y sh S P sl .
LA 2R A TR R S5 1 % BT 2o Ak il & N
PAR I R A Y LR RTE R 2B IR )
A AR A B 3 B HIE AR s R AR B A, DA S i A
F14 T W8 4 Iy i B A3 5 P ) T 2 P B A X el
ZWhanHESBEEXEKR.

1.2 R A A

A N —Fhsh A d M as , 2 5 AN e 1E
S BIE S R S K a0 B RS I AR ELAE A Y, 0L

http://xuebao.shsmu.edu.cn

FEIE Ik M P R R AR I A R TR A R Ay
o FWEATT DL ) 5 i R R Rl R B R A K oy
T, AT B4 B [ L B O e 4 B 4 1,
fill A 5 B 5 P 2 B ARG Y L AN
A W A 2oV FH OGBS 538 B i 4 e i e A K
FIFRE o HAh R0 2 145 5 38 2 PI3K-mTOR ji@
# . mTOR (mammalian target of rapamycin, % 3l
YVEINEREEN) B T BHA SN R 1 222
PR /02 IR A U, BBAS 52 T 40 Ji A S AR A JH 5
B A A A I LA B A A g

1.3 i

PRY SR ) S — ol 15 1 290 2 ] ) s 200 25
HLA g I A BRI B LA B 28 19 B4 A3 18 AT P T 25 2
BE. PITRIH e i) /N 2 AN AH B S A 45 4
AU AEARM R, TSR 5% Y P TR A B —
S 10 JCR R AR RS 45 4 1) - PR R /NS, S Tl g I
BEPAT . TEMZeTTH, YR € A IR P 5 B R 7E
PR A K 3k AR A R Al 20 R N A0 A o 1 32
i, HAeshad KA TR PR E SRS R RNE
Mo S6h, KEBEZ MR A K7 T N R
L HOEPESZ B bR At A A 5 R BT I 045 5ok
o Bk, PIRRFES A K X kB R Ss i 5
Wy AN R A A T

1.4 Jpifk

JEL P A — T A BE (R PR 2, S 4
PR AR P T BE A O o 40 % 1 ) 2 R LA e R S
PE, WTSAMAHENEAE (RINAERSF) S6IENES
Wy, FLPrE A ] 161 200 5 ) PR 388 B 17 5 T A 75 2
HOIA NG, SRR S, i
A AR AT IS B o P AR T A i ) 20 R S TR
B, WA AR N ARG 2 i Tl P A N s 5
B JBIRER . HE TS0 A e S AN S Sl R
MRS R D BRI AT E IR R A 44,
i PR AR 3 TR AR A 26 R v R PR 4 LAz AR o A
P A RE RO . M R G M 2 & T A 22
TEINBE St R IS AR Y, X SR SRR 5
PSR IREE A & RS o T PR A RIS B4
PRS2 7 X R T i R e GV E T . B
FINBE S P 8 N AT 2 3 1 40 i v 4% o 2 AR E s 1)
Az 8] 10 504 o FE o0 A A Bl T84T #h 40 i Xt 41

LSRR (0, 2023, 43(2) (@)



232 | rmmEAESE (B

FAME S i R, I A 2R A0 A A% R D RE
AR 2 A KA A FP AR OG0 TR EE L IR
L o) PR iR RO DG BRERR AV o o 287 DAY D A MR ) A6 A 0
VERDS M2 A ORI BT B0

1.5 Sk

AR — P IRSS S i gy, BB LM
BOGARE — KA R A 1, Ho ek
AR A PR G S bR . R A RTINS 2 R
PRIC 8 X LR TR A . AR IR AE Pl 22 8 AR
KR E R ATk &R ER .. gz
AR B o A 2 2 TC IE 8 R B MR G5k, H
554200 & B R GE R b ot B AR TR T R DDA

2023, 43(2)

5 PO TR MR A A A 200 ) A 1
T3 T S AR T 1 A BRI A 2 2T A
HH AR 1 TR AR P PR P 2 2 ORI P A ) 2 1 A
HRL 5 G B IR PR L BRI 1 IR T g 2
ML E R AT DL R BB I 2 A T T B9

2 EREARSHRTENERMRIE
SHhMEMR

WARMEES e 2 E KRB A B
ARG T HA B S s e B 2 AR )
RS, 1 T ARG — A0 B ) AR A5 Fa R i
IR Z Rl Mg (181).

@ Spinal cord injury
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Targeting
endosome
« EHDI
* SNX27

Targeting
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reticulum

e Nec-1

¢ NGF-hp

« ICA

+ HBO

+ NBP

e NaHS

Targeting
mitochondrion

* NIMS8I1

« ALC

« NACA

« Pioglitazone

« LB

* Formoterol

* Mitochondrial
transplantation

Note: EHDI—Eps15 homology domain protein 1; SNX27—sorting nexin family member 27; Nec-1—necrostatin-1; NGF-hp—nerve growth factor heparin-

poloxamer; ICA—icariin; HBO—hyperbaric oxygen therapy; NBP—DI-3-n-butylphthalein; ALC—acetyl-l-carnitine; NACA—n-acetylcysteine amide; LrB—

loracerin B; db-cAMP—dibutyl-cAMP.
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Fig1 Schematic diagram of targeted subcellular structures for spinal cord injury
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