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Table 1 The effect of depression on nociception without animal model of chronic pain

T X5 € A9 5 i) P R T 1 BT AR R

L B Ak 5 % 9 Von-frey£F 4 MU % CRSP0281; QB30 wKYPY; F ifi 3F-i75 519233
Pk @2°0) WL CRS™®
TR T 42 f L TG bR Bifk CRS"%; OB

eI 3 5/t B B R T b S R PR CRSP31: 88131 UCMSPel; OB
b GRS R LA S b, T 95 PN R ucMs®; OB
PRI 3% PN R WKY!#:42
LINGIER P R NI a7 S
A v 3 B & CRS™
di p 8703 CRS™; WK Y031
FIER G AT BRSO WL A i 5 50
&K 0°C) BIEKR CRS™!

I B PR Von-frey 4T 4 IR 87Y. 3 ucMms
PUH R 7 UCMS™; wgyB!
R GHT BR G 2K 7 UCMSPl; OB!7:38:461
i HIFE K UCMSH

ATE Von-frey£F 4 LR 87Y. 3 CSs7; OBM; WKYPY
JE SR A AR ML & CRS"™®
PIK(48C) IR CRS™
PUH R 7 OBP"; wKyB03!
PR SHAT IR 2 7 WKY"!; OB
i IR CRS™; OBPY
il BIER Css!
%#K(4,15%C) Bifk CRS™®

a) CRS: 21 A4 N/ 45 Y (chronic restraint stress); CSS: 184t £ N7 % % (chronic social stress); UCMS: 18 14 AN #f 22 T8 A1 N %
#7 (unpredictable chronic mild stress); OB: MEBRYIERAE A (olfactory bulbectomy); WKY: Wistar-Kyoto K fl(Wistar-Kyoto rat)
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Table 2 The effect of depression on nociception in animal models of chronic pain

P PR IR A A YIRS YIRS v PORVE A AL AR A5 A
CFA PRI AR BT R B R Vs ucMsB!
SNL PR PAR BT TR 5 LU Vs OB
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HERIATHELR 19 H 4 L
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sia) D)2 i 6T T A7 100 T 14 9 TR0 8™ A T e 1) 9 g Jk
. BRI, 18 AN R K BRI AR R
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TR G0 OGRS AR B AR AR R AZ G R
BERT L, 18 P R Ny S A v AR R R A Y
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B . A WETE Kk B4R TR 4 RE 68 1 5RO e IRt
22332331 R R FH AR S IR R AR T 1
PRI, 5 2% B AR IR R AR R AR . 55
Ab, EIRITAR AT 202724 R 2 SR By
K A 43X — IR A A AR AR, PRI X LI AF 5
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AR AR XE ] T

2.2 R VEAL S R

18 4 25 0 148 78U (chronic  social stress)if 1 [A]
Fofr 250y 0y A [+) 53 25 AN ] ity R A A ] 8 486 A 7 Sy S B0
BB REAT Ryl AR H 3 AT A R R A A5
TEAT D ARG . 7E Andre4F A PII7E20054F (1Y
T H SR A2 A5E 8 T 30 I 384020 K RO 7K 3 6 N A
#B I T XS R, PR A R B B A P AR
FEREAR; ZELSIRR 1 7 1, DLAIFST & B0 P4 1) e 7K
I RS i 1 .

WA FRF R T RGP 23 o 18 1
(R2. Le Coz% NELS T K SRS ML 23 I oI 25
Z G, R A A S P4 K38 F R (chronic constriction
injury, CCI)#: 7 #2005 HL AR B AL, JF HW KR
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HH f 1 £ SRR AT R BLPOT) 7E Andre % AN BF ST
Ht R, TESPEAE S O SR A e, B R R
4D ML 37 2 T T 7K ST DR b i o A S, $EOR
HF B -3 AR -5 [ (hypothalamic-pituitary-adrenal,
HPA)fh 24ar PEg oe, R B EIEEER. XM EE
i R T i 2 SIS 1 e R R Sz Y o — AN R R
Le Coz%% N7k 34 #ah 28 9 BILJig i 3000 36k ¥4 301 38 1 i
55, ] BB B 12 1 A 2 U 2 DA R R 2 B
AR AR, R T PRI A /S AL R R X — 2 A
ABRERE IR, T T 2 B T 9IS 4 ¥4 JA 1) AR A3
SR I 55 ARk, SRR, A TR R B AR BN
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chronic mild stress, UCMS)-23JF & £ ML A1 i {1 )
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RIS o R, KIS T3 — RN B
NN, AN SIS AR I v 288 3 3 A AN S 1 0
FF, N5 RIH — RIVMAREEA T, FE
PRI S X Fh AR B A O E R, 2 A AR X X IR
2, UCMSZ 5 41 31 i W5 7K D 4 3 2 B AIX. Pinto-
Ribeiro %5 A 75 200445 % A M A B 2 1 K BRUTE
JEE B, A 5 %) L RS v AR 0 3 K T R AR
2, FRI R X B R R R AR S % (1) Shi
S5 ANPOE20104 KB, AR K BU5 1E % K BUHTEE,
T T IR SRR L G RS 7™ A i S I ik s, HL2
ABZH K B AR /R B M A 7o i 25 1G58, 45 T Rle S
WS PUMARZ B VU TT IR, ANE T MAREE T M,
TR A ARAR 28 X T R BT A I 5T U AL AR [ 5 1E
HOKF. MG BT B R T AR 45 X TR R
von-frey LA il 8 LA K $AA 8 i 8 5 R, & 81
UCMS A B 2y B PR A B, % T LA 3 DA S 44
R 3 ) SR 0 S S B AR Y. e AN, RS &
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Shi%E NPOURRER T 58 42 o [C A 7 R i 7= 1
M2 PR R AR R ASTT, IR I BT T B 53
R, A5 2R ], 3 PIAR L K R
FR R RN RS . 5 Ah Shi%e A\ M4A 2 28 1 AR K B
G A 425 FL (spinal nerve ligation, SNL)ZE 7. (1) #if
22955 PR IR 2555 F von-frey il 38 DL K FR 31 18 i 12
N, S5 SRARSRFIN, HIXFFAEPIASSNLA R, AR
+SNLAL Y S I SR D 55 . X s g5 AR 5 AP b1
PP B AU 45 SR AR R, $27R UCMSHIAR A B T
PR (A8 15 VR AT REAS 32 02 5 5 JT18 PRI 1 52 1),
T 50 A ISR A . A, Barbosa®g AI7E
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5 PV KR B PR U B 0 . FEBL R TR, R
B KVER T 50, FrEentbEonag, MR
Jo ik Il R, HO R i i KRR R s R
ELNIEAYYS ARy E L R X s S A
7~ HAT e KR A= pomi /R FAE T 28t i IR 41 21
PR G2 S B 5 TR IR S #53E, IT AUCMS
YR H e B 15 i 1 FHALCR

SRR A RUR ], SR UCMSHEL R T 457
F14) J7 S0 R 35 2 TR 1 T 2o, (R E R R o R
TR, AL HUCMSHE R 7E 28 9 1 i 20 ) PR i 2
T A AT P A U R A [T s, A R IR ARG T i PR
Fofr [0 5 AE R0 1231 AR Sz 6 = A i 30 AF g PO 82
UCMSHE R RENE 7= A I 35 B B /K A 47 B B, 42 H:
AT R Ay RS BRI EY b,
UCMS K R 2 B 7K P-4z 30 B 25 a9 38 hn DL AR 58 Ik
B D, PR H B TORS #iz Bl 24y LA AT A L
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BT IR, $28 H E A HPARI S AT A9 . SR 4D
I 2 B AR A BRI Hp R o R e ) S R AR, X
AT {E S AL TE K iR O 0 R R & A T aE P ek
ARIOLOT] iy o g JLAR IR R X T i R R R S AT TS A5
Al UCMSHE R A= i) 5 IR 25 5/, X T fig S X
TP 0 R Y A FH 5 e AR R A R 2 S i SRR
UCMSA A 33 Fifr e ke 2 26 B8 B 4 9 £ R IR OT AR
SEELAAT A REE, S PRIDAR & T 0. i A
AR X B F, G I R R B AR 45 R 2
AR B N A S R A, T UCMS IE L T 5%
FE—A . PR, Joie AR 7 20k 2 A i bk 2
M ERE, UCMSHELIRIER 516 PRAMAR &2 AHAL. 7] 6
1E R, #EUCMSHSE R X4 B2 (8 15 5 11
PRAMAR £ 35 (0 0F 5% 45 SR A A 423, #0383k X6 141
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2.4 WLERVIBR AR

MEER]BR F K (olfactory bulbectomy, OB)JZ—Ff
L) TF AR IEMAR E ATy 20, Hy Sl AR e
AP BRI B BUMI R BR TR 2 S5 R BUKE 7= A 25
T NEIARAE ) — RINT R M T . N DL
B PE S B AR, FI N X S B ) R as 3l DL o]
A 1080 RS OB AR P2 AL AR - AL 7 A BH
By, AEZRE AT S 32 DA AT B BT AR 24 4 0 2 1
RO Burke A POE20104F Y — T 5T A,
25T WLER VB K Blvon-frey HLBR I L . HAHR 38 ) K
PILRHNE, 25K LM, SERTFARAMILE, OB
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S NPR0134ERF I8 & B, OB R B ML AN
(Ml i 0, LIRS P2 A PR R ASHIF 5 41 72846
TE20104F F120174F By 55, & OB K BRAH X T 1E
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S AR B I U S, E R X AL M i & 9
WA 3522 510 Ak, Liang®5: A MOE20114E 19
FEHIR KB, OB K BAHX FRFARLAKK, H I
IR R S5 ] LA A B b ) 35 15 RS A — SR 1L A o
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ARG 201 74F 1 — W55 h, OB i
FERf ST T SNLAH 256 B AR Y, 45 SR B, M)
TFSNL4L, OB+SNLAH FHLAM firh i75 & i 5 # OR 4

5855, Burke®: A PE20134E O AF 5T vt 45 K
[W] B} 4 57 7 OB Y L S SNLAR &I, 25k, 5
Sham+SNLZI A L, TEvon-frey 4T 4 2255 & 0 HLAK firt
W 22 9 LA B 3R SRR A A AR O T A
25, (RN T ARG EEHIMA WA, RN
OB-+SNLZH K BT F DA Bl 422 fiok 122 JES Bz JBk 7= A 1 2 g
TR A, $ 7R R RO T ¥4 i 84 A SR eI R R 1
TRy AER R 7 R B R U 1, X s AR 4R
B4 B2 N I 88 B e I A 2 B ] 1] B A BT IR
XS5 LR, OBHIARA AL K B F 9 R 1 9%
S, BLHE AR R E MO IR T ST 5 R R LA & B Rk
% ) PRl A Mg P PR 00 L | R G = R LA R, AR
PR s AR R, 5 N 5 AR X T PR
T TR () 45 SR A — 2. TR FAE B AIA &, H
S R Z Rk, £ OB K R T F AR K
FAT = AR s K . TR IRGR DA R T2 R LA
WeidE NNy, 1 Rh 22 51 ] fig 55 ) s =X L K AT R
27 K AT S 56 3l 14 3 g A B SR O, KR R
1 WAL ELT SRR, TR SR K RIS, £ H
512 1 31X 6551 OB TF- AR 52 i A B T SR A1 B AF 52
HBBAT H BRI TEREAT AR, HAUWIF R %
£ 1 OB K BRI A i 47 1 e B H MR /K I &7 S (R T
X B L1140 BT DG ik H Ak LI 5% A0 AR IR REA T R
DL PR GG SEMABREA TR . TEIR AT, Tl RE
T B INAE Ry 2 BE B 25 A0 S AT R IRk PR R OB A%
U515 2 9 ) G BEER 2L

2.5 Wistar-Kyotok il

WKY A B2 — il 32 R A8 53 9 17 9% SRR Wistar &
B, BB 2B Vi bk e b i R 38 L it T R
I, P SRR AT AT, TaylordE NPV B,
5 1E % SDA BN L8, WKY K BUAE B8 78 iz it rp
FEA IR, XF von-frey £F 4 P A filids &, {H SR X
TR R @21 )09 H T 38 DA R A B o 33 2
JEAREAT B 22 5, M TR R (721 )R
JEE 38 ) 2 B 2 7 U . GibneyZE A L) K Gunter
SN & B, WKY K BRI # KR, X F i
JFE 40984 %) 5 197 B R 3 5. BurkeZE A POIE & EE, WKY
R BN RO 3 e B R O PO A, (HRAE RO
MR 5 B WA 25 5, HIR R B0 ML fi
WA, ZengE NHA L, 5 CCIF ARG Y Wistar
KA, CCTARYWKY K BN T BB 354 1) ok 75 2
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The modulatory effects of depression on pain perception:
A review of animal model studies
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Depression is a complicated affective disorder and the most common cause of disability. Globally, more than 350 million
people suffer from depression at present. The patients with depression may have a set of the mental symptoms, including
depressed mood, anhedonia and anergia. They may also express irritability, disrupted sleep and/or appetite, poor concen-
tration and even suicidal tendency. Depression is highly comorbid with pain. Studies have proved that nearly 65% pa-
tients with depression also suffer from pain, and elevated pain perception has been found in depressed patients. Both de-
pression and chronic pain are incurable diseases. The concurrence of depression and pain not only causes great suffering
to the patients, but also brings a heavy medical burden to the society. However, laboratory studies have found bidirec-
tional modulation of depression on pain. Some researchers observed that experimentally-induced negative mood in-
creased self-reported pain in chronic back pain patients, while others reported that subjects with depressive disorders dis-
played elevated threshold and tolerance when exposed to thermal- and electrical-evoked pain. The intricate relationship
between pain and depression has been concerned for many years. Animal models are useful tools to investigate the neu-
ronal mechanisms of the depression and pain comorbidity. As were in human subjects, experiments in animals also
yielded contradictory results. Some studies proved enhanced pain perception in depressive-like animals, but some others
found that depression could reduce the sensitivity to pain stimulation. There are many kinds of depression models, such
as chronic restraint stress, chronic social stress, unpredictable chronic mild stress, olfactory bulbectomy, Wistar-Kyoto
rat, and reserpine-induced monoamine depletion. The difference of these models may contribute to the divergent effects
of depression on pain. Since 2010, our laboratory has conducted a series studies about the comorbidity of depression and
pain. Using animal models of unpredictable chronic mild stress and olfactory bulbectomy, our previous work demon-
strated that depression could enhance the persistent inflammatory pain response but reduce the noxious stimulus-evoked
withdrawal behavior in rats. These results supported that another important factor of the divergent effects may be the pain
modality. Pain is an unpleasant sensory and emotional experience associated with actual or potential tissue damage. Re-
searchers have described three dimensions of pain: sensory-discrimination, affective-motivation and cogni-
tive-evaluation. The effects of depression on different pain modalities may be associated with different processing pat-
terns of these three dimensions. In this review, we will discuss the interaction between depression and pain modalities in
some animal models. We hope that this review could provide guidance for the future researches about the comorbidities
of depression and pain.

depression, pain, animal models
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