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W B WEREMSOR (neuropathic pain, NP) 5% % LAY ARG, £ % 04 R G404 5| AR AP .
NP i R F M ., RN B A — P RE. BORASENE —HTARa 60 L8
EUR#ATERNE REFRGEA, [ 2 A TRENE. S0, AR TRAFTEN
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Advances in proteomics of neuropathic pain *
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Abstract Neuropathic pain (NP) is a common pain condition, mainly caused by injury of the nervous system.
There are still difficulties in the diagnosis and treatment of NP, and its pathogenesis needs to be further explored.
Proteomics is a technology that identifies, analyzes and quantitatively acquires the composition of all proteins
in the target tissue, widely used in the research on pathological mechanisms, biomarkers, drug targets, etc. This
paper provides a review of the current researches on proteomics in NP. In basic researches, significant changes in
protein levels are found in metabolic enzymes, signal transduction, and oxidative stress in animal models of NP.
In clinical researches, it was found that diseases, such as postherpetic neuralgia, lead to significant changes in protein
levels in oxidative stress and mitogen-activated protein kinase pathways (MAPK pathways), and also in extracellular
matrix proteins. Proteomics researches provide important information for further investigation on the pathogenesis and
therapeutic targets of NP by screening out the differences in protein expression in specific directions.
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T NP KRR Z R HLEIE 2, EH5TAR T2
W R LA B

HHRIAEEIEDRER EE Rz —, )T
Fr A BRI A AR A AN AT BRI R . SR A
Jef R e A AVE B A A 1 AT S e A
L BH AR Y. & AR AL AT L4
SRR 2R AR AR S I 2> T AR, IS RE R B A i AE
A P B B R AR AL .l SR R A
ARATELT M NP B R R R H PRI Z =,
BT 3 NP H R AE R NS, HE— B F T
BB, NS BNEIT BRI H ), A AR E
B E AR 2 5 S

BEAE O — 24 NP Sh s 84 1) & (A i 20
FORE 7 ANk B, EB = X NP &8 9 5T 241 2 11 R
W RS, FGE LV E A RAE TR 28
BR, MR WAHRLEIR ., ASCE LS NP S
RUFNE R 2 B2 A W KR g e, JF A4 NP
WEFE P K T A AL 070, AR TR E A
[ 7 f# NP I8 F RIS 2 5, NaE— B 5T NP 1)
RARHLE . HRIT R R IR A E S

—. NP W & B A AR

WA AL DI RE R B AT E, R
WK FI 24 Wilkins 1 Williams $2 H 7“8 (5417
MIRES . B A R TN S B R AL AR,
HERAENMIEE. AR XLt —P K
JeIrFam sy hDhRe R A B2 5. 22 S R A A S AT
OAEHEERAY . ZrEARAY R REE
FRORIT T SIS, 02 NP 22 A B4 0F A i) 2 2207 1)
U F St 10 e 3 B B 1 5 70 B BOR U ] 2L 20
FEAN A 0 B AN [RIR S T 22 A B IE B 224, AT
W A BRI, 5 Ok 508 R R e 2 b B A AN
TBIT A R

NP (8 E A R AR 2 OIS
NP o B i R AH 5 RO AL 23, O BEACHEAT 1T b
BB EE: @OX R & B B S B Ik B AT
kR, PUERN, #EFAEREZERER:
il Kt 4y 25 AR EE A A28 . BEE SR
R, HEAFAHEARBEEENRER, NP R
FAWIIN T Z AR KSR . T X NP B
T S T LR HR B 2 S 25 E RS ORI 34 2847
e,

1. 0 Jm) 5 JiE FLK (two-dimensional gel electrophore-
sis, 2-DE) 73 B 25 & i i 4% A (mass spectrometry, MS),
s B AL AT TR BRI, e
)R KA, R S5 i N2 T R AN T T
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K E B AT 0 B, SRS ORI 2R B 5 A Mk
AU, e R R A R, PR A
Xof R B B AT I 5E , fJim I DL S 73 B 4 E
PUPVAZ I =8

2. WA €3 B PG 5T 1% $ R (liquid chromatogra-
phy tandem mass spectrometry, LC-MS/MS), .24
NEBA AR TN EE TR, W (il L R
BR s ROIRH], RO 1 (il 70 & 5 A 34
TR, REEE S G E R, 1 AN
W, B . R L, RS
I PR IR AN 55 55 TR 9 K IBAH £ 1 B 1
JRIEH AR (Nano-LC-MS/MS) 7,

3. L 5T O AR AT R RS TRAT I TR SR (ma-
trix-assisted laser desorption ionization [MALDI]-time
offlight [TOF]-mass spectrometer, MALDI-TOF-MS) ¥/,
e M A SR AR R ) — i T TR ) A R A )
R, Fh M 9t e = Jo 1) A B 0O A R L T S R
(MALDI) F1 %ATHS (8] 57 &7 4 8% (TOF) 2% i& M
TARE Y KA RS T I o F vl B oz v T
BB, BARBUER. ML & Lo
o AR Ao

4. [AIAL Z bR ic A 5 4t e B AR P (isobaric
tags for relative and absolute quantitation, iTRAQ)
IR U AR (tandem mass tags, TMT) bric & &
AU, i TRAQ A1 TMT 43l /2 3£ [ AB Sciex 2 7 il
Thermo 2 F] WA K2 IASMRICE BEOR, EREA
HENMRE, H/N T R R AR 20 B A5 1) kB
BEATFRIC, IX AR AT DUSE 4 ke R 5E BB AT
RFEEZEA.

5. BOHE Al i 8 ok 4 4 50 1Y (data-independent
acquisition, DIA) A& — Ff f Bh T 4 T A UK = 2 &
H AR . 5 AR A% 4t A B R S 5K
(data-dependent acquisition, DDA), 7E 53 i i i) —
G5 B b AN TE) B R AR T B B PR IR B
BT (oM 200 3N Bk AT R AT
1M DIA K5 il BN FL o v A 1, x4
PTG A B AT R, R RV, %
TEBURZ I3

T NP R B H A AT

NP F) A A FR A AT B 9 vh X o 28 2% Gt s ) LA
KRG, BT HNBIRE A, HAREMA AR
WY e HAUE A FE . Bk, WFFRE R T e
AR NP B PR, P i) i PR AT FE 4 44t 1
B IIHISCRF o« ARSON NP SRR HEAT 70 KA
b2 IS DU K4 S VTIPS SEiZ M| ISV il 458
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2 45 FLAE A (spinal nerve ligation model, SNL)
ST — Pl PR 2 AR S A . SNL A 2 I 5
RIECTRAT AL CRY . FRFFR R RSO
ST LA PR #oh 20 D\ BE AR P 22 450 4% P o AR . 5K
T SNL B e A A= AR 2, BN
BEWFE . FEREERNEAFEQR:. 025
HHFAE BB E AR, W 5-R O g2 Ak
2A. RfEA L, @ 541RAREEENEAR,
U1 UDP Wi &7 WEIL A, ATP &l B, X462 5hE
AWM EAENE L AT A, NP AR E
WA RSB A— @Z 5 5B SZ 4N 21 g &b 5 5
Mo Em, WEKES AL M A3, HEH. #
NEEE EEE, 0T U 757 20 Pt S 1 )y i R 24 it 225 1) 5 4
BEEZEMH; @55, TR ED
BT, anERSE SR A, AR 20 TR A1 AT 4 i gk
A . Z5 BRI, NP [ # IS R 9 B
HAKF A S 20, b 4E R4 M 1) FeoE a3t
EA I R R N L

2. AAEAREE 73 ST A AT (spared nerve injury, SNI)

2017 4 Park 2 U % SNT 578 25 19 57 41 2% 14
WS RN, SNIBLA AN i B 22 Ss 00 R, 4H
1 28 B A S % R AR e Rk AR A,
E ST B A 2 A S RS BH A NP Y 3 B
AEFFE AR Lo 7EXT NMDA A2 443 [R 28 48 /N B
SNI AL 7L P, R B 4 1% R U A O 2R
R S B, i ol A MR SR S LA, B
i NMDA 524K 2 5 #2895 #1401 4£ %« Barry
2 DU — 505 F 37 B AR B0 A 1O R 8 I 0t (1) 2
HRH WA A, 5 B AL B 4 (sciatic nerve,
SN). E AR LY (dorsal root ganglia, DRG) FlH
B (spinal cord, SC) 3 AN IX I AT 1 4 1 i & 1 i
MEE S #fr, IFsE LT AP R 4t (peripheral ner-
vous system, PNS) & & I8 I JUFFE. SNI A
32 F PNS s & E A B R EF R, Btz
G g Mma Mg EAiRE B, A
1) R B0 A2 41 B 7125 5 (extracellular matrix, ECM) 2%
HHI A, ECM X) T 40 i 4 A4 g 9 2 8] 115 5
HRAEERCEE., /£ NPIRIT M, —HiXT
X SNI A AY K AT 58 HL R ¥BL (spinal cord stimula-
tion, SCS) MM 7T Eon ), SCS IE Lk 72 /N )
RIAEBET FAULZI 155 FhEz 52 SCS 235 52,
FEE N A/ 5 s N B A0 A1 3 & R
A, WL R SCS ¥RY7 vl el i i 15 3 1)
H B 2H ) IR
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3. AL ph 218 M 38 P 9K (chronic constric-
tion injury, CCI) 7!

CCI AR 1 S ABUBEARE ) 8 2R th Bl 4R 52
JE - SRAER I 55 IS 1) 12 1 o 28 s PR A
Zou %5 U BT M CCT B AL AR (AR 4 2 A0 b7, L%
EH 15 MRS Z R E A, ORI REK &
1 A3 (annexinA3, ANXA3) B 2T, HAEMS T
ANXA3 ) B G, 95 T CCI 35T KB 98 5
AR B, ANXA3 FBEAE NP R {7 B 2
YEM . 53— CCI ALK bl BRI 5T 2 FL B H Os AN
JE=HL (ST36) SCRIBHEL SR (GB34) 71, 4y b gl
Y1 CCI 4L IE H 0k HE ZH f it 15 [X A7 22 S R Ik 1Y
HH. ORI T 19 FEARRERE T BERW,
HHERT =R FS R “EpramiQ” “Hiaim.
SCRMRA S R M A B 2 RIFEES
P4 (mitogen-activated protein kinases, MAPK) 155
g, R F AT e R I S
FR) 22 35 R AR A 26 2R A RTIGE MAPK {5 5 B/
FH.

4. HE T AR Z 12 M 38 (chronic compres-
sion of DRG, CCD) ##&.74

CCD #4138 1K L T AN 85 AR AT 4 A\ HE [A) AL o
PLJE I8 DRG CH L, #1 Ly K°F) , 5l DRG #i#
ZICHIH . CCD A5 1Y H A5 UL JBEME 75 A2 A4 22
MR Zhang 2 " il i $2 L CCD #52 K i L,
AL 1) DRG A BT A L 220, L
15 PRIk KT B EBHME AR, W AR FEiE.,
P s . ge s AU A AL BB D e At . W AT
HINNBETEEEOSEREOMN EIFEE CCD #
B DRG M 2 T8 1 53 5 2% & VR3S b R AE A
I A 222 7 458 40 A O A 1 A 22 T AR 9 E IR
AR R B A7 7E

5. B PRIA AP 2R B YK (diabetic painful neu-
ropathy, DPN) %74

I3 — U DPN BB K RO BE T A AL 2L i
R A0 e R, X E4IAH L, DPN 41
WIEEA 169 #, LIRKEEA 474 Fr. Kb
Jil 1% C AL A NADH 72 i A 0 18 Ji7 iy 45 S 1k
NOEAH G A B, 7EX DPN K RUAT LR
J7 I E = L (ST36) /XFIE fir (BL23) /X 4 Ji )5,
DPN N M E A A 8 F7E e G IT )5 LA,
DPN EHMEE A 51 FEREHETE N, 3L
b 5 S A B IR AL B DDA OC I 10 A i HOK P R AR R
FAAL, Ul AL IR A 2 AR VR YT DPN | 2
SR o
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RO AR A O R ) B B S ST R 5 AR

o W WA AEm R \
T Bk EEMK EAHE ERRA

B

70 kDa #R T EE T 2 (1)
PARTEE 27 (1)
- A R — JERCEE AL R A3 (1)
Komori 45 (2007)  SNL  T¥AR#HZ i MS 1300 67 UDP W& AN (1)
TR H R R 1 (1)
ATP & RS B (1)

S-BREHEZAR 2A (1)
MALDL P TORE RSB ES (1)
Singh %5 (2012) ™ SNL 415 # TOF MS‘ / 27 o ZZEEA (1)
) ML 73 WA A I AH DGR -4 (1)
SREL L EA L (D)
ATP & 1§ B (1)

RE1(])
Nano-LC- PR 2 2 (1)
MS/MS 498 38 FLER AR A (1)
3-FRILT TR (1)
90 kDa #ATTE 1 o (1)

- - 5 K AR 2 (1)
. BN B IL R 3 (1)
B Nl s o3 95 R £ 11 112 ()
% SAP 4 NI F1 (1)
L/ NREAL A T 2K R 1B (1)
90 kDa R s 8 H o (1)

FRIKREE A 0% Latexin (1)
A 18 i HE i P 2R )
Kublein 5 @OID™ SN ygparsy MALDE 5309 41 7 2RI L1 (1)
) JRIEER 1 A4 (])
4 K P-450 (AA at 72) (1)

Wi 4 S T R DG T (1)
HHEE A iTRAQ 271 15 A RAE 2 (1)
S -3- B R I U (1)

fhIHhJH B Periaxin (1)
Jie 1 N LC-MS/ BRESMAED1()
Park %5 (2017) SNI  HETS A MS 1500 50 JIRHF B SR £ R (1)
T B2 B 3 B 58 Brevican (1)
Bk S-¥ R4 04 (1)

NAAG & i A (1)
s 58 (DRG) P4 2R SRR OGN 1 (1)
SNI éifL Sg% DIAMS 5000 88 (SN) B (1)
f *ﬁ%gg&( . ) 41(S0) STEAP3 %/ iE 516 (1)
i (SC) AR H kI EULEE 7 (1) (X SN

AHEEE 2 (SCSJE 1)
O LC-MS/ FFAMERER 3(SCS /1)
HHET A MS 5840 155 BIE L (SCS 5 1)

&JEBiEA-1(SCS 5 1)

CCI 5xJ 2 b5 CCI HAHRIT G
MALDI- WBENRIR LR A2 R o (1) BEIRBEEF R ED o ()
Gao % (2012) " CCl X TOF MS / 19 25T R AR R 25T R AR TR
(GOT1) (1) (GOT1) (1)
FESSIME R (MBP) (1) BEESIRPEER H (MBP) (1)

JECEE A3 (1)
» " e MALDI- 6- TR HE L R (1)
Zou 4 (2017) " CCl oy TOF MS / 15 02T AL o (1)
M EEE (D)

)ﬁﬂ%}; A2 (D)

HAKTLE A 70 (HSPT70) (1)

DPN 5xtfE2H Lk DPN 5 R4 L. DPN HEMGIT )G :
. [ LC-MS/ 169 (1) 474 (1) 4 C A ALEE (1) Y% C EALEE (1)
Yuf 02D DPNCHEERAT T 5393 pplThebiagvE.  NADH BRVAGGAIRRG (1) NADH I RRLE A (1)
328 (1) 107 (1) NI TEHTEAHSCE T (1) ARG BTR A SR A (1)

Sui %5 (2014) SNL  HHlE M

Karu % (2020) SNT

Katano 45 (2016) SNI

AR F AR
Barry %% (2018) "

Tilley 2% (2021) ! SNI
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1B H AN E NP R ) 8 B B et R
EHCT A E PR, kA B AS [ 2 i %
HAREEREERPRRFE . FFFEER T H R4
2 398 O NP BRI ALK, 4140 SNL
XF S DRG. SNI X 32 A4 #fi 48 CCD %} i DRG;
QFEHEE fM: BHEE MM a5 %is
R EEER, RS EEE IR K, 2
FOCHAXEL” . NP R AR R GE R A R L B i
FURE R @R AR X 3 N R (1) X 380 A2 4%
Fi % (central nucleus of the amygdale, CeA). CeA
BN e BT PR CRLEG NP) HRAX T 3P 1)
KEEX Iz —, CeA ¥E TR AFRENIE A H
PERCZ AR E B KR Z 7 THER. &F —
EFRIVE T FHOCHE T B BOSIR X i 5 X, L AT )
R ILIR G T B, G REeERE SR
HEREN 2N A5 IX PBOEEURTE, T Bk
TR % g A B Y A 48 SR T R R )
[A] b 376 B i S [X A I R X

T 1 A FR A F 2R B E R % R
B, WAKEMER. S0 IX T BA R
7 N B AL [E] AT 0, B SR T D RE A 2R
JERI, WEBCERALLTILSE: 4ia4eEn;
Z5F S FNEAR; Z5MBARESCE
EAR:; Z25REZAEHMEAR; PR EE;
fHEE M A E . HA7E 2 g5 R
BB SR E A EBHT v Rk Ema
(heat shock protein) (1) FEECEL 1 Al 1 A3 (annexin
Al and A3) (1). ATP & J& i B % (ATP synthase B
chain) (1), ZKfiEHE 1 (SYND) ().

R 2 AFEEIA N A AL AR TR S P
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FEAFWE TR RA Bk E H gy,
A HCA R E 7 A RN R ZH 2L B 7
HARIEZE . WIXEEATE——#AT AR Hr,
WRERHATIER . 35— N CAAERT T PIESE SRR A
REEE, WS TEEEA . FRIASERE T
MR Z M REAS; 5 IO AR EERT6E
HA, WS ARSIAREARIEAR, fha
JCUIREER A, AR LERp A 28 0 i IR R AR AR
HIRe, P RE AR 7 5L, WS IE
HAEBPRESA NP R B RE A 2 =S B
fEE, mPvkwEa. RIEEA. MRHETEA
AFPZEIRAT IR A G ER ., B T4E NP 1, £E5%
RIITEIES S, ENEEEARBAEE T
R, WRES S NP K. IBEMYER.

AN R BRI ANAS [F) H 2R o 1 PR IR 22 AR K
SAF S 2R A RR I AT AT A A 22
FIER 5, NI NP R I A 7] 1 8 25
b, JXLE NP B8 F AL Rt 7oK
W RES S A B PO AL B AT, i
NP R R AT RE AR BREE L R PRI ER
SRJEAE I AR N Rt — S I TR AR R AR T 17

= NP 1R & A R ALART T

M EE T 2h %) NP AR R (AT T, B RUR A
LR RIEAT (0 A 5 4 S W T AR M A i
PR, DR R A B 2 B E . E R AU R I
A S A B EE PR S BRI, T R IESRAT b, EE
L5 FAAHRZHIIT, EEYAIREE R
i =X Rk XA SR S IR SRR
HARWT T EEAE R WK 2.

HF ] UM AL FoAR B 2 FIRI
mﬁ%xﬂﬁéﬂtbﬁ: TN_;*)EEKWW:
. » o = XA , MBS SEA 4 (1) MHBESESEA 4)
Farajzadeh % (2018) " (TN) 3 MALDLI-TOF/TOF "o 12 (1) o1 PR F 2 ()
HHURIRER (1) HHRIRER (1)
- IO i AR 2 %EE%E A4 (D)
A [1o] SXMER o (tandem mass tags, R T M (1)
Abu % (2020) any R Tm peeE RIRES AL
Sl ES FMERIEE (1)
R I FIATRIR (])
o B ARER (])
SEWEA2A ()

52 X 5k
JRIFLR G
(CRPS)

Oki 4 (2012) P!

JE 4 MALDI-TOE/TOF

SEJRMEA-TH ()
EEMEA-2)
EJRMEA-1G ()

S
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1. = X225 (trigeminal neuralgia, TN)

Xof BLAR R R ME 2 e TN A I 38 9 A2
TR0 Rk ¥ T B RTE 7 R B Y, TN i A AE TR T R
EXHEAIAHEL, MTEEESE G 8 H 4 (retinol bindingpro-
tein 4, RBP4). o-1-% V4 # &5 1 2 (alpha-1-acid glyco-
protein 2, AGP2). % HUIR I 2% (transthyretin, TTR)
BONHRZA L B, Ui E R E AR S RBP A TTR %
BN, $27% RBP A1 TTR JHim o f 5 1X 29% A )
AR INA . Bbsh, TTR B2 5IKILiz s
2R R 4ER . ST TN A (72 =17) H
SR (72 = 20) WV 2 1T 427 43 A St 1,
FE TN i N A 46 ik B 82 028 (26 Fig i,
20 Fesb) o B SR A R R A 4L
mEMEEE A4, BliEA M AEIEES AL, DK
Y AL i T 2 5 AMA SR Y B R A B

2. R 2 e M

XA IR IZ (herpes zoster, HZ) Jp3 A [ 1L 3¢ i3
AT I R R R R AL AR L Y, SR
HEE, fEm NI R BT 44 Fh R IE A2 AE &2
ZERMEE G2M T, 128 R, XEEA
Z 51 3 2 AR P B AR 2 MAPK {5 Sl .
LEWOETAR - ZARBIA EAER] . SOERE R B M
T AR b SR R S . D o T R AT I
(plasminogen, PLG). #E LK+ (thrombin factor II,
F2). BEIEAKEE R (vitronectin, VIN) iX =F 8 (11
FIEIK I B FACT R M2 . $ X = Fhoc i
B AT BEAE ARSI ) HZ B AR B8

3. A X IR 255 AIE (complex regional pain
syndrome, CRPS)

3 il 2 B4 CRPS i NI FEA (DJBR 1 & 7>
IR EME) , SXHRA Gl TR )
(8 A5 BT W1 Y, CRPS AR IR 20 i 22
TR IA B B B M DB A A AL (E S R IR
[ (metallothionein) 7£ 2 % CRPS #iffitihi £ b ik
Kk, eRmERE - MELSGEL, TS5 T
WP RGN0 J5 AR R R S, SRR oGk
f2fE CRPS R AT BEAT — = AE A -

Ma. e

KT BRI TE T ) e ) s B A oy Gl
PA K NP AU A0 T, BUE s — B & E i
MEAARES, AEEE RN EE AR, H
P L HEAT I R R REAS ORI, AT 3 e PRV T

T3> EEORTE I A e 5 T 2 4 i 2 1 s A
o HATETHRMEA R4 RAN P E A
[ 40 L )V 5 SR o A9 G P 5 25 SR T S R PR 2 S

——

. 409 -

LA IO AN L A R T 4 AR P R 4 i R
[E) PR AR R 4. R, ASRAWT 7T N &b 78
RN B RBFRC A e RE, BEAT 840 R A R 4L
T

Wi E NP R AFRALE R, CE@ T
HH N ) B 5 PR R AR R T RE X BiE 122, L E
AR S B e LRI 7, R AER A T IRIRIGTT - i
A3 T 2 (R P R B A R T A R 4% B 4 S a4y
M, &2 AR METEE T, tWiraEsE
NP VA7 Xt S e AU A5 R Rk 1k e

H @b RFR: AEHFRAILF B R,

£ £ X W

(1] FEAKWE, MRS, Vhis , 55 . Sl B ORI A R 0
T AL BT T R (7] b R R Ak 2014,
20(3):177-180.

(2] KU, B, IKIKR, 55 Hl 2 BRI R S
I E R IR (7], A ERIRERE A 2020, 26(5):
321-328.

3] E&I, LEK, W SRR A YR TT
B S R [J]. P EDRR IR F 4K 2018, 24(6):
402-406.

[4] Niederberger E, Geisslinger G. Proteomics in neuro-
pathic pain research[J]. Anesthesiology, 2008, 108(2):
314-323.

[S] EWEBE, THIT . #hE s B 2 30 8 1 4 2200 70k
J& [J]. GR35 24 44 &, 2010, 23:78-80.

[6] Wilkins MR, Sanchez JC, Gooley AA, et al. Progress
with proteome projects: why all proteins expressed by
a genome should be identified and how to do it[J]. Bio-
technol Genet Eng Rev, 1996, 13:19-50.

[71 Karu K, Swanwick RS, Novejarque-Gadea A, et al.
Quantitative proteomic analysis of the central amygda-
la in neuropathic pain model rats[J]. J Proteome Res,
2020, 19(4):1592-1619.

[8] Singh OV, Tao YX. Two-dimensional gel electropho-
resis: discovering neuropathic pain-associated synaptic
biomarkers in spinal cord dorsal horn[J]. Methods Mol
Biol, 2012, 851:47-63.

[91 Katano T, Fukuda M, Furue H, et al. Involvement of
brain-enriched guanylate kinase-associated protein
(BEGAIN) in chronic pain after peripheral nerve inju-
ry[J]. eNeuro, 2016, 3(5):ENEURO.0110-16.

[10] Abu HS, Khoonsari PE, Shevchenko G, et al. Increased
csf levels of apolipoproteins and complement factors in
trigeminal neuralgia patients-in depth proteomic analy-
sis using mass spectrometry[J]. J Pain, 2020, 21(9-10):
1075-1084.

[11] Barry AM, Sondermann JR, Sondermann JH, ef al. Re-

S

(T

2022/6/20 16:21:53 ’7



| T T

. 410 -

[12]

[13]

[14]

[15]

[16]

BALPEAARIIT . RIEA AR AR A

gion-resolved quantitative proteome profiling reveals mo-
lecular dynamics associated with chronic pain in the PNS
and spinal cord[J]. Front Mol Neurosci, 2018, 11:259.
Park ES, Ahn JM, Jeon SM, et al. Proteomic analysis
of the dorsal spinal cord in the mouse model of spared
nerve injury-induced neuropathic pain[J]. J Biomed
Res, 2017, 31(6):494-502.

Tilley DM, Lietz CB, Cedeno DL, et al. Proteomic
modulation in the dorsal spinal cord following spinal
cord stimulation therapy in an in vivo neuropathic pain
model[J]. Neuromodulation, 2021, 24(1):22-32.

Zou W, Xu W, Song Z, et al. Proteomic identification
of an upregulated isoform of annexin A3 in the spinal
cords of rats in a neuropathic pain model[J]. Front Neu-
rosci, 2017, 11:484.

Gao YH, Chen SP, Wang JY, et al. Differential pro-
teomics analysis of the analgesic effect of electroacu-
puncture intervention in the hippocampus following
neuropathic pain in rats[J]. BMC Complement Altern
Med, 2012, 12:241.

Zhang Y, Wang YH, Zhang XH, et al. Proteomic anal-
ysis of differential proteins related to the neuropathic
pain and neuroprotection in the dorsal root ganglion

——

(T

rh [ E & 5 2 2 & Chinese Journal of Pain Medicine 2022, 28 (6)

[17]

(18]

[21]

following its chronic compression in rats[J]. Exp Brain
Res, 2008, 189(2):199-209.

Yu X, Chen X, Liu W, et al. Proteomics analysis of the
spinal dorsal horn in diabetic painful neuropathy rats
with electroacupuncture treatment[J]. Front Endocrinol
(Lausanne), 2021, 12:608183.

Kuhlein HN, Tegeder I, Moser C, et al. Nerve injury
evoked loss of latexin expression in spinal cord neurons
contributes to the development of neuropathic pain[J].
PLoS One, 2011, 6(4):¢19270.

Farajzadeh A, Bathaie SZ, Arabkheradmand J, et al.
Different pain states of trigeminal neuralgia make
significant changes in the plasma proteome and some
biochemical parameters: a preliminary cohort study[J].
J Mol Neurosci, 2018, 66(4):524-534.

Wang T, Shen H, Deng H, et al. Quantitative proteomic
analysis of human plasma using tandem mass tags to
identify novel biomarkers for herpes zoster[J]. J Pro-
teomics, 2020, 225:103879.

Oki G, Wada T, Iba K, et al. Metallothionein deficiency
in the injured peripheral nerves of complex regional
pain syndrome as revealed by proteomics[J]. Pain,
2012, 153(3):532-539.

2022 &£ (HhERBEFZ

&) ERSIELT

(PR E) AlFRANRICNME AT IR, bR e 2 S PR 0 2 3L R E 7R

mRIZIT ISR A TR AR T . e SO 0T CERURE R

B, PEBEGESCHTHET] P EBER LT T ERRES SR (CSCD) RIEHT . A5

s JT4R L (WICT) ey (2021 BHEERRD &5 B P9 BUZ I SCHRES R R Gk

¢ NN

Bis: KR e 42 B B AE LR R http//: casp.ijournals.cn, 155 E b4, TAEHRAL.

(P EPZRER 208D W

URR, B RS

GE (FPAEMR “— MW" « BALH WNLENFNELMEATT. TTHEANE) o SR EEY
WEEE . SRAMEES A S e, EeTIMER, DR St %, BRI, E-mail 55,
HOAE (PEPOREARE) BOVE TP 2R R KRB R KT 62—

T BERACS: 82-832, ATIANHAT], K16 1A, 80 UL,

TG XCHLAE 4 3 f5) 1T 1) B EL PR AR G A BT Bl

W 2022%Fi6I00.indd 410

SR EHahE: AL RUEE X B 38 5, AERURZEESAE (h EARE AR E) HiEH

ZEEM: http://casp.ijournals.cn
BEZ G 010-82801712; 010-82801705
PR : painl712@126.com

R AN B &

B EM 32.00 7C, 44 12 1, 3t 384.00

2022/6/20 16:21:53 ’7




