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[ Abstract ]

suffering from chronic pain frequently develop comorbid psychological disorders, including anxiety, depression, post-

Chronic pain has emerged as a prevalent medical challenge in contemporary society. Patients

traumatic stress disorder, and various psychiatric syndromes. These psychological complications not only affect
patients * pain perception and responses, but may also constitute critical obstacles during pain management
interventions. Acupuncture is a long-established clinical practice that has demonstrated remarkable efficacy in
alleviating diverse pain types and has shown favorable therapeutic outcomes in ameliorating emotional disturbances
such as anxiety and depression. The precise mechanisms underlying acupuncture-induced analgesia and anxiolytic
effects, however, remain to be fully elucidated. In this context, it is essential to establish suitable and stable animal
models to allow in-depth investigations into the pathogenesis of pain-related emotional disorders and the mechanistic
foundations of acupuncture. This article presents a comprehensive review of recent literature regarding the selection of
experimental animals, model-establishment method ologies, and behavioral-assessment paradigms pertaining to animal
model platforms of chronic pain with comorbid anxiety. We also provide an in-depth discussion of research
advancements regarding acupuncture intervention parameters, including needling techniques, acupoint selection,
treatment duration, and efficacy evaluation within these animal models. This review proposes comprehensive and
reference strategies for constructing preclinical animal models to investigate the mechanisms of acupuncture in
managing chronic pain with comorbid anxiety, thus supporting scientific advancements in related research fields.
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Table 1 Animal models of different types of chronic pain with pain anxiety and their behavioral tests
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IV o PRI, . TR PR
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. . manifestation
and strain related anxiety
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SD K EL HE K28 d Paw withdrawal thresholds
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SD rat . .
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HILAMIRE 40 2 S S 1o L 25
i . L, RS A RS A5 B
Von Frey M, =288 ok ﬂi ﬂ:ﬁigkf}: }\%ﬂ( ;T o ﬂ:J
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VIR, 5 e . I, AN 0 e
3 K G AL i
) . - ANy a5
Paw withdrawal threshold, ARG 4 JE .
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Figure 1 Rodent analyses used in studies of pain with anxiety published from 1999 to October 2024
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Table 2 Platforms for acupuncture intervention in animal models of chronic pain accompanied by pain anxiety
- ; IR
S i
PEIES YA - R T (o Ealliny (TP e 3 PRV
. . Acupuncture TR . . . 225 3CHik
Animal Animal . . . . Intervention Behavioral Behavioral
. Intervention Point selection . References
species and models dalitie and period test performance
<train modalitie an
parameter
B 406 2 S 55 o L
ZFt i, vk DO Bl
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MLt 1tk 28 KX, FEK 1 SRIAYFIK [ 10, AN Bl o ) 4
e E g .
Ve L EA, 2 Hz, =R W, 11k Mechanical Significant increase in
ChL 0 0.5 ~ PHEZ SR Days 8 ~ 28 withdrawal mechanical withdrawal [68]
r(Tm.c 1.5 mA, Zusanli after surgery, threshold , thresholds, increased
constriction . . . . .
. 30 min Yanglingquan every other open field, distance traveled and time
injury . . .
day, 11 times elevated plus spent in the central region,
in total maze, forced increase in distance
swimming traveled and time spent in
the open arms, decreased
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EA, 2/100 RIGEH 1 ~
Hz, 0.5 ~ 12 X, [A]FE PR e
R Y S ®iv e OB s e
Sl P 51 4% Pawr it il i B e 2
P sMA, 180 Huantiao Days 1 ~ 12 ww W Increased percentage of (s8]
nerve . . . threshold , . .
L times/min Yanglingquan after surgery, distance traveled and time
ligation elevated zero .
mMA, 60 two days e spent in open arms
times/min, apart, 4 times ane
30 min in total
WU 4 2 S5t B (B
=L AU il N
y . S B T A5 B T 1
A CEA S BUbE, B, LA BRI F
. VBRI 50 oo At 5 R 1)
SEa G - 5528 ~ 30 (S S
; EA, 2/100 A= B 1 v ‘ RoRpIl
il K, BRK1IK Paw withdrawal ; .
NN Hz, 0.5 ~ Bt Increase in mechanical [69]
Complete . . Day 28 ~ 30 threshold , .
SD rat s 1.5 mA, Zusanli ) withdrawal thresholds,
Freund’ s . after CFA open field, . .
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adju vant injection, elevated zero . .
. distance traveled in central
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zone and dwell time,
increased number of open
arms entries and dwell time
BIUAMIRE 20 2 S 55 1 £
E T e DX S S
A 43 H A5 B )
3] i N ’
o JFHM T AR AT
o R letal i (5= BR IF (AT 0 , bk
g ora s g R SR
I EA, 2/100 E=B 526 ~ 31 e Si, ni;'i(-am in::re‘ase in
sl ’ Bt K, HRK1IK  Paw withdrawal & B 5
Hz, 0.5 ~ . mechanical withdrawal (70]
Complete Zusanli Day 26 ~ 31 threshold, open .
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Freund’ s . Kunlun after CFA field .
. 30 min . distance traveled,
adju vant injection, elevated zero L
. dwell time in central zone,
once daily maze, novelty

suppressed
feeding

percentage of distance
traveled, dwell time
increased in open arms,
significant decrease in
feeding latency
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Freund’ s . Sanyinjiao CFA injection . withdrawal
. 60 min open field .
adju vant thresholds, increased
central zone
dwell time
. e e DU S S R (i
VAR S, bbb, e O SRR
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. R
SRS B i
) AT EE T
LW RIA e i
4 LI 457 B8 1) A [
Bk, o R
NN BN, PR TR Y
SN2 Sl b
_ Poon 1 EE R
ety S L,
. . BRI EE D
| S CFA J5 Paw withdraw e
TR EA HE 22 ~ 28 latency, paw Paw withdrs l'tr J d
. Ll ’ Z1kin R, BR1IK withdrawal A wifidraw faency an
Wistar K B, 2/100 Hz, . mechanical withdrawal (73]
. Complete Zusanli Day 22 ~ 28 threshold , o
Wistar rat , 0.5~ 1.0mA, . thresholds significantly
Freund’ s . Kunlun after CFA open field, . K
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adju vant Baihui injection, sucrose .
. . spent in the central zone,
Yintang once daily preference , . .
arble burvi increased consumption of
ar fe ‘usylng, sucrose solution
) .orce. decreased number of
bwlm.n?mg, marbles buried,
conditioned .
decreased duration of
place preference . .
immobilization
SAFELT DL A
WU, RE i i
S W BT E T
Me,chanical L B ST I
. - NEL ji] i E
A g . A withdraw Hm ’Zijj i
BALB/c P FE 4 EA, A= 8 ~ 15K, latenc )
JNER C;\- J 2/100 Hz, FHBZ SR BRI1IK d;ncy’] Paw withdraw latency (4]
BALB/c¢ m.mrv 1.5 mA, Zusanli Once a day on mo.ac anica and mechanical withdrawal
constriction . X withdrawal L
mouse . 30 min Yanglingquan days 8 ~ 15 thresholds significantly
injury threshold, .
after surgery . reduced, increased
open field,

tail suspension
test, forced

swimming

duration of stay in the
central zone, shorter

duration of immobilization
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