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Advances in the Efficacy and Mechanisms of Exercise

in Relieving Neuropathic Pain

XIE Shun, LIN Junbin*
(Department of Neurorehabilitation, Zhongnan Hospital of Wuhan University, Wuhan 430000, China)

Abstract Neuropathic pain, one of the most common neurological disorders, often causes severe nega-
tive effects on patients’ physical and mental health due to its persistent pain, emotional disturbances, and sleep
disorders. Currently, the treatment of neuropathic pain aims to alleviate symptoms and primarily involves two
approaches: medication and neuromodulation. Medication is commonly used, but it is difficult to completely
relieve pain and is often accompanied by a range of adverse effects. The high treatment costs and potential side
effects of neuromodulation hinder its widespread adoption. Due to the universality of exercise therapy and its
demonstrated positive effects in treating other conditions, it has garnered increasing attention and has been prov-
en effective in improving neuropathic pain. However, its exact molecular mechanisms remain unclear. First, the
latest preclinical and clinical research progress on exercise therapy for neuropathic pain was reviewed. In addi-
tion, the specific molecular mechanisms by which exercise alleviates neuropathic pain were elucidated through a
review of five aspects: exercise-induced inflammatory factors, glial cells, oxidative stress, neurotransmitters, and
neurotrophic factors. This article aims to provide a theoretical basis for exploring the mechanisms of exercise
therapy for neuropathic pain.
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Table 1 Summary of clinical research on the effects of exercise in related diseases
. s BERRS: I
Wt 2 b gt e 125 & B8 RE 4
Study Diagnosis  Type ) Volume Intensity Result
Time
Moderate, 3 times/W, Moderate, 50%-60% .
HAMED . o . Pain | :
, DPN Aerobic 15W 50 min/time; HIIT, 3 times/W, MHR; HIIT, 85%-95%
2014124 o HIIT>moderate
20 min/time MHR
GHOLAMI . . .
20182 DPN Aerobic 2w 3 times/W, 60-135 min/W 50%-70% HRR SNCV ¢
2% . 3 times/W, 1-3 group/time,
NADI 20192 DPN Resistance 12w 30% 1-RM MNSI ¢
30 s/group
Moderate (aerobic 50-
. 70% MHR, resistance
Aerobic and . L. .
NADI 201727 DPN ) 12W 3 times/W, 60 min/time 3-5RPE) Pain |
resistance
RT
50% 10-RM)
. Everyday, resistance Moderate (aerobic 60-
KLECKNER Aerobic and T . .
CIPN . 6W 10-14 mission, atmost 4 group, 85% MHR, resistance Pain |
2018 resistance
15 reps/group 50% 10-RM)
ZIMMER Aerobic, re- 2 times/W, 45 min/time (10 min Moderate (aerobic 60-
20182 CIPN sistance and 8W aerobic, 20 min resistance, 70% MHR, resistance 60-  Pain | , ADL 1
balance 15 min balance) 80% 1-RM)
DHAWAN Resistanceand . .
CIPN 10w 30 min/day unknown Pain | , ADL {
20191 balance
Aerobic and 2 times/W, 60 min/time (30 min . .
KNEIS 20195 CIPN 12W ) . Moderate aerobic Pain | , ADL 1
balance aerobic, 30 min balance)
Aerobic, re- 3 times/W, 15-30 min aerobic, Aerobic 70% MHR;
GINIS 20038" SCI sistance and 12W 45-60 min resistance, 5 min resistance 2 group/time, Pain |
stretch stretch) 10-15 reps/group
MULROY Resistance 3 times/W, resistance .
. SCI 12W . Moderate Pain | ,ADL t
2011°F and stretch 3 group/time, 8-15 reps/group
NIGHTIN- . . . .
5 SCI Aerobic 6 W 4 times/W, 45 min/time 60%-65% HRR Pain | ,ADL t
GALE 2018
CARDENAS Resistance 3 times/W, resistance .
i SCI 2W . >moderate Pain |
202084 and stretch 3 group/time, 8-15 reps/group

DPN: F# I MR 205 A%, HITT: w58 B2 I B 25, MHR: 5 K002, SNCV: S AE S ¥, HRR: fif & 0%, 1-RM: —IRITRS 5 ok /i
it MINST: 2 SO AH 2899 2 0 ik B35 RPE: H i JUF2 B, CTPN: A7 51 2 i 229948, SCTL: A B4 173 -

DPN: diabetic peripheral neuropathy; HIIT: high-intensity interval training; MHR: maximum heart rate; SNCV: sensory nerve conduction velocity;

HRR: heart rate reserve; 1-RM: one-repetition maximum; MNSI: Michigan neuropathy screening instrument; RPE: rating of perceived exertion; CIPN:

chemotherapy-induced peripheral neuropathy; SCI: spinal cord injury.
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AL BIE NP R A e g B R . Al
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ARG AR . RS, SR H
HEHPT ), IR AR . A48l A AL
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444 (reactive oxygen species, ROS)7KF- I IR I
RO, TSR 2 B RE 9 S B BIORE D 5
(R AP s Bl nT e i ROSAE k4
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Ab, BRI, (EREENPEE T, — RGP I
AE0% 38 3 R A B- P9 HE KR B BT 52 4, TG R 4%
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After nerve injury, the production of ROS increases, which can directly and indirectly (by triggering inflammatory mediators) lead to neuropathic pain.

Exercise can prevent neuropathic pain by inhibiting ROS and inflammatory mediators.
Bl ST ELERER

Fig.1 Exercise relieves pain through modulation of oxidative stress
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R E e %A, MTTRCERNPET 1 Sl I,
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FHE TLI BT, TTZR AR 7. ek, NPH]d
1 B JFEARRR 22 7 HR o R i 45 38 38 02875 5] K
P TEHT, FELCa? HE N A R IRBEAE 0, A
FEAENPAE 5 8 7 S EL a0 o i R R 11 FL R
R A 0 028 W, 9D A A 4 8 IR R T
BAGABANBURIEN . F3, M E 3 K pet%
FA PACAPHE R SR IE 7K - (45 9 22 JRAH D), 411
HHX NMDA 52 & NR 12 [ R 4k, BHIT NMDA S
AT B S S 5B ), D IR G 5
(A3, 3k — 0 SRR I S fl 5 AL R T
5T AR (E2).,

gE L RTiR, 185 RENE I Ik S 22 B IR A 42 58

RGNk &g, MiGEw. 'S EREMGABA
EEYI IR T B8, ZEAANP . 28 B 5 41 f (It
DL/ 2 Joia 248 RN 2 TR I ot 40 i A 3 ) ad o A T e
396 5 55 4 B R - e 3 R, TR 5 e A 2 T
Bl o AER IR T A ML TR AR AR I Bk RS
WO, W RIS R e R G I L, IR pR 2
T PR IR A . AR A28 S &
JRE () P A, $ s T AR AKE Bl % ph 2 P
JAH IR PR o
2.4 EBIXHEEFEFHIEE

MEEFRA T, WHRZE A K (nerve growth
factor, NGF)FIix J5 14 # 22 °& 77 [A T (brain-derived
neurotrophic factor, BDNF), fE#1Z L IIA7i% A
WHMEEIEPREZ CHEEN/EH. NGFM
BDNF# i 5 41 JE #4148 22 G0 F A #4128 52 48 (1) I
SRRV X I 52 6 (A TrkA TrkBAI TrkC) 454,
W— RIME T IEEE, X8 K AR 2 T A
KAMER, ] e 5| kUi FIEBUL ™, CAINGF/E
PR 528N, 175 5 R A A i 1 R B ARk, I3
JI BDNF A P4 51 55 i et Aot (AR T8, AT 80K
IR B R (R BAL o AL, 72 R M i 3 R s A 2 o,
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Exercise can modulate the transmission of pain signals and alleviate NP by activating various neurotransmitter systems, such as the opioid system, sero-

tonin, norepinephrine, GABA, and GAD.

B2 EhiEid T RS RN E AR

Fig.2 [Exercise relieves pain through modulation of neurotransmitter release
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T4 Trk BRSP4 K-252 88 A S0 A5 2L 3 1
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BEEREY, R, d1_F A% NGF/BDNF-TrkBif /1
SO EMEAL . 1B DPN K B AL FP e %E 3
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S 021 R s Ak B fh 22 BDNEZK -, P[RR S 55 1
N SRR PR 3k BRI 218 RN ZZ AR NPIIE
.o Bl s 7= N1 IR G 3 7 2 00 50
MHIESE . RALER I, Wk A 618 3 515 3]
AR/ 45 4 300 A0 AR 4 22 715 H BDNF A NGF (1) 3
TN, 2 W 3@ B i i 2R 9% R IR 2 9A SR i
BEMAS SR, COBIANCHIZE KL 1, 75 HL
FIBAAT T, SRIIGIZ IS T KR AL &
BDNFHINGF mRNAZRIL, RE Ti83). HEE
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2Bl A I I ek JE B A 48 T A3 S TR SR A il
PR . SR, A7 KL, NGFAI BDNF 1] fig 78§t
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