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Development of an animal model of depression and evaluation methods
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[ Abstract] Depression is a common chronic mental illness. Animal models of depression are widely used to
study the pathogenesis of depression as well as in the development of new antidepressant drugs. The consistency and
reliability of animal models of depression to simulate human depressive symptoms directly affect the study result.
However, at present, no animal models have been found that are completely consistent with the onset of human
depression, which hinders the in-depth study of depression. By using scientific and reasonable modeling and
evaluation method, the pathological state of depression can still be simulated to a large extent, providing a basis for
further in-depth research of the pathogenesis of depression and the development of effective antidepressant drugs. This
paper aims to provide a reference for researchers by reviewing several commonly used animal models and behavioral
tests of depression.
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TR P T 38, SR AVRR S 1 JXURS: o 78 32 4F T
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1.2 R R ( corticosterone, CORT ) i 5 ] 6B
R

CORT J& Wit 28 Bl v — Tl B 22 40 W 1 o
o CYPUARSZ BRI HPA il BE %Ay, 43 il
KABWER i . WETERM, R Y CORT fig
% 5 ¥ Ty W B STUCER A2 A 46 DT 35400 i
JEIT# Ca® I8 A1 N-HUEE R A Z IR 24K, B 35 it
bz Te, 5 E A0 gE T, I B & AR S
WP & A KIWREE FAMEM: CORT &
45 5 187 A DG 118 4 A DX B, 2 S A R I
I S (S C LY A o LSS o R G 1 R 2N
o 22 %% M= (adult hippocampal neurogenesis
AHN) BE 98 4 i 28 1 4H ff 5% 46 K v 5 14 AR (1]
(dentate gyrus,DG) i R 2870, SHNARTT %
YIFSC, T CORT REHS & 3 FE AL AHN /K7
181 CORT REf1AT: DG rhid V& BR A 27T A
W , AT BB A o 15 I 3 W AR 5G] 5 (autophagy-
related gene 5, ATGS) ) 3£ 15 I T 8 4 oo
BDNF FREE > P85 ] RNA T4
R 2T B ATGS Sk CORT 55/l DG
Hhek BEE BRI A 22 0T F W, 25 3R W R ATGS
A LU BDNF FI AHN 33K REAR , R FEHTIIAR
TER
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L 2R 20T SO BTSSR 1 IR FREE 3 ~ 4
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SEMREFR 21 d SR ALY

W2 LB = 1% &% ( human phosphoinositide-3
kinase , PI3K) 5 2 fisl n] 8 Pk 22 ] Fid A2 UL &l
AR B A 6, HOs AL AT A 5 90 & 1R 4R 1 G
(protein kinase B, Akt ) i 2 f. fitk 0 S5t 45 1L TR
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P, TR B-ZE A8 H ( B-catenin ) BIFR A, 16
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PR T E2 A 5H F 2 (nuclear factor erythroid-
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SR T YR AU OB, OB 3 33 78 ik 35 Wi AT
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B 0.05 mg/kg [ 35 i B OB IR IT K W A
RAE

OBX P EL A FIHRAEA T D 1] L3 ik i Kk
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PGS > R 350 04 7T S5 LA AR 25 9 A K R 9T ok
Wikl AVEBUIABZIIAYT ( < 2 JA) X OBX BEH |
WAUED , BRI, RARBR U 2 T LA
KR TTIH R IR T, X e T H R
SR HPA Bl 28 fh mT 98 P FR B2 4 28 A O RE
71, OBX KERMAAE A N+ 2 LHAZ K 2
FISZAR 3 (23K 7K - BEAIK, 17 ik A8 53 0 e % 4k 21
W) 2 3 e SR N

OBX HE ARG RIS, H B 78 T3k P A5y
2R i PELER B J2 30003 7= A 1, v AR sh i BE T %
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2 HELEHSEZMEER

2.1 3]15 1% 7 Bh (learned helplessness, LH)
BRHREY

LH & —Fp o WA ARAE Sh A AL, 2 S0 5%
) A A2 B Tk ) Y S TR AT TG vk 9k
B, BT S AR A A RIS T T 4 A R, X e
SRR B B kAT R BRE-
A (orexin-A, OX-A) FIE K &K -B ( orexin-B, OX-B)
BE T R e A s K, I IR E R B, T
MRS oX REA X, LH KRS IE® K
SR R A R B LH R BRI R 9 OX-A /K F-BH & [
ik, OX-A 1 OX-B ¥ TR, FERBER ) 2
SISl

Ny LH AR H W Oy 0 i,
REM— N &P RMEER R E
JIreH B, — 1T A 9 T 1 8 B T, sh A aT D
X AN — R E A — A, Hrh—]
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BB, U2k o B A I B B, DI 25 B B s
INRIRTE R & F 1 —0, I R REFR & T
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60 s KB BEAT , A FUNRIEAT 30 IRk
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IR, RS IT I, 24/ B AR = A, 58
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( mammalian target of rapamycin, mTOR ) J2& 4 ffd 4=
KA H G F EE Y R F, YANG 2679 & B LH
BRI T SRk T BDNF A9 235 Il Akt-mTOR
T IE AU 1 22 W ] LA {2 i BDNF
FER AT DAY Akt-mTOR {5538 4 ol ik
/N ER M CAZ I BRI T R AR T

LH A 5 N\ AR IE sUAIL i 28 0, HTH0 AR
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SRBU R W N A, R A
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91 A~ TN 142 A4S P8 A AR 2 1 5T, 3X 233 Fif
ZF R RE S & 13 Sl 65 il
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1, XL IRAE S A E R BEPLHES LA
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1) FEBLREAE , I AT R 0 BB, AL BE K
Pt 22 6 B FST H 6] AN 3y i ] 364 im0, 1 37 5 56
(open field test, OFT) ][0 R B B IR R AE
() T L7 e 2R 7 2 e I 1) ] 5 U
YR TEIR  CUMS A5 ST IS SRR AR 25 KE
B3N HES

CUMS REEIE MU (4 i Y F=-6 K7, JOf
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R 1 CUMS BRIk
Table 1 Stimulation methods of CUMS model

Db OIRES Pk 1]
Stimulus method Time
e
Bind 4~6h
Hii
ETQ’,J‘@ 2k
Day and night reversal
*A{ A
i 24 h
Fasting
ke
K 24 h
Water prohibition
. . 5 min
Tail suspension
AR
12 h
Pungent smell
SRR .
L 5 min
Forced swimming
AL 0.
Electric shock on the sole i
O] S 3
HopLi) /fz 2h
Wet bedding
i
Noise Lh

K- $2E 8 5-HT /K, 38 1] LLJE$E CUMS /N
PR IR R, AT 2R RS
E 0 CUMS /N B 45 I 4 81 b NLRP3/ASC/
Caspase-1 15530 [ AU | 25036 45 Mokl ORI il 28
IR0 R | | > TR NS P S R L 2 Yy
PEGSRHIEIT 1) — KIS, YANG 51 % B B 3
REEWH T 38 3 48 T+ Z AR AR B ) 24 AH SC B 1 Min2
f22 35 T8 Y PI3K-Akt-mTOR 3 8% A BT | 12
HEZRAZRAR [ W, AR 28 I I R OK -,
Tl 2 e A P T, AR A CUMS KRB
TEBIEIR

CUMS FeRE ALK 2 BN S IMARAE AR AR,
I HANGYT 7k Z M AETE B VIR R | SC g 25 R ]
FEVESRDY ) (H CUMS #3807 v B4 5 e
E KNG I, FIBOR B S5 S8 sh Y seT-,
FEEBIHOR AR XTI,

3 ERRTHEAHMEBER

3.1 Fawn-Hooded (FH) X

FH R BRI [P 21 1R A s 25 D] v B AT B PR 58
AR ZEER S B R B RS IR Y 5-HT Bk,
HIEH KEAH, FH KBRS 2 CORT &
RO, —J5 T E FH R B A, i 4 aps J b

BOIREE XA RES FH K RUMZK CORT XJ N5
F AR R A Y

FEE BCE W) BE R A (fecal microbiota
transplant, FMT) & 8% 42 HAE R HARAE B9 ¥ AE IR T
JgE. 1E FMT Z 0T, 5 SD KEUH H, FH KR
TVEBFEAT Ay LA B ol 5 328 Jo R 240 IR /K1 2
Fhi. FMT J5, $32 FH 28R FH KRR
B0 B AARREAT S A2 SD A MR Y
FH K BRI AR ST R W 5 2 1, v 1 bf 2346 ot Wb
e ) | W R S R T s T
B, SD-FMT 8 2 17 18 1w A= 0 0 b 1 8 2 k2 ok
RHLE 5255 AR A JRe | DT 3 3052 5 i 3 i i 22
FRGE Ny T B R I HR 5 P T 0009 AR D A4 vh i
AR,
3.2 Flinder Sensitive Line( FSL) X

FSL K B MR AE 1815 ) Sl vk i A 7 | R 81
HE 2R R PR U ) S AR S ARl 4 2 e R
TEORI 3 R AT AE Hh ) A AR AH SR 2 4 T —
A AR

FSL R B B T JE P Y NO/cGMP/PKG
55 PR, 33X 2 — Tl ) 32 34 R0 30 U 7y o 3
WVABAE 152 1% s AL ALY | FSL K BUAIAR AE A5 7Y
b, R AR Bz )2 e U0 R i 2 2% X 3 i ] 9
PEFEAR, 58 B y-2 3 T R ( gamma-aminobutyric
acid, GABA) #I I Hin 53 EL 40 ) mT LA 5 B oy
EIC AN Ca™ R/ 5 5 1% 2 5 i FH v
KT 22 A R BBk e > B TR B 5 40 i
GABA, BHIr GABA & iiid Al LYK FSL Fif i i
B )22 T a2 45 0 2 fioh T B 2 M w8 A R AT R
Dy I 1 A ) S BT O S T AR E 1Y
B

4 MEBEENMEE S5

5 A (KRR S TR RN 5 ) R S
ORI 2 FTR .
5 HEREE h AR B B9 TR A

5.1 EFBETANITEN
5.1.1  #EIK e 4F SZ 55 (sucrose preference test,
SPT)

SPT #Y J5 AR SE Wi 1A 2 3 Wy % it 62 O 2 O R
PE. U2 BT I 4 k3t 5 K R R N,
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Table 2 List of animal models of depression
AR TBL B2 e Ja R Eieaciand
Modeling means Model name Advantage Limitation Improvement suggestion
FEmE> AR TP SMERILEAYS 5
L5 AR LI AR PR S ]
o Bitl Tt takes less time and is It is inconsistent with the

BUB W)
ES
Altered biology

U RS
ES
Change
psychosocial
factors

Gene mutation

Reserpine induced
depression model

CORT 53R
FEETR
CORT induced

depression model

OBX 5 I AR AR AY

OBX induced

depression model

LH 53404
A
LH induced
depression model

CUMS i 3916
Y
CUMS induced

depression model

FH R AR
R
FH rat depression
model

FSL K B AR
i)
FSL rat depression
model

conducive to the
preliminary screening of
antidepressant drugs

FEm gL R

Less time and short cycle

R g
Good stability

EARIRIFHLHIZEAL
AN U
Similar to individual
pathogenesis, sensitive to
acute treatment

HAME LIRS AT
FEMESR
Similar to the individual
pathogenesis, the
reliability is strong

Fa s Vs
Good stability

Fa e Vg
Good stability

individual pathogenesis and
easy to produce false
positive reaction

AAE—ERIER] 5 A R
PR N
Some side effects,
easy to produce false
positive reaction

LARE SRR N
High mortality,
difficult operation

VAR RFLER ) ANGE 518
2
Depression has a short
duration, is not suitable for
chronic drug treatment

HARACR BT S5 3
(=g

Modeling efficiency is low and

the damage to test animals
is strong

Higher research cost

I AR B

Higher research cost

TE BRI A, B — L )
PR LSS BURYE AR [
W58 5 1) SRS A AT P B
DA AR 4R o S M 24 2R A T 8
P, ANZ5H) 5 IR B T 3 2
R AW R Wi L B 2442
o VRIS A 2 AT St
In specific experimental operation,
a single model is easy to produce
false positive conclusions. It is
recommended to use two or more
models according to different
research directions and perspectives
to improve the reliability of
experimental results. For example,
the drug induced depression model
can be appropriately used to
improve the reliability of the
depression model

TS 20 5 b R AR O VA (B > 1 A A A
HERLG ARSI % R WA %) O 2 R 85 23 A i
REAL

FE SPT JFUAHT, BT A /N RUEE & 2K 24 b2
SRIG , BT /INR AR E RV, — N A 1% ~
2% FEMEIR, 75— N H K F52E 24 hy B 6 h
B PIANICRDR 47 B, LU S i . 7F SPT 45
SRS 2 AR R K A B8 A B, AR O 22 R R
FERE TR A /MR A RIMKTEA TN A
Zi AR
5.1.2 EJBSL5 (tail suspension test, TST)

TST ¥ h Wy Y R & [l , s Sk 1) T B
IEH S ITE MR EE h 2 R B FLAT O, A R4

JRRPRIBE T AT AR L Sl )2 R PR
FIAT A RS . P E 2 R B E TST
HH AN B s (] BT B T A A AR S N7 BT
TARZG R

[ A JBE s oy 28 7F 30T /) B EEL 40 ot ) o
b 1T E) /N Bk R 1 BE B I AE S0 em 22 AT, SIS
R 25 /0 B B P A, DA e A B RS I,
HIFEMN 1 min, ZRJ5 1 5 min, i85% 5 min NI
INERAS BB ]
5.1.3 FST

5 TST )32, MR s & T — 1
PR AYEREE 36T sh 4 A 4 SRR S ITAR I 8 SR

25 CHYERKBEIA BN 25 em 115 I
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AT S8 5K A H /N B sk il A e rb A e i
VKo NS ] E SR D A Sl AR 5 % ) B
TE/K TR, 1hAE H/NBUE R 25 1 min, 2R )5
ICSEE TR 5 min PYAYEAS SR ]

5.2 ETBEREDEAWITEN

5.2.1 OFT

OFT i A6 I 52 56 3h W) 19 A & 1% sh A5 2y #1l
PREAE ST SR AT R sh W%t 3 ) T
WA KRB, e EEAEy 09 5
1 X 2 T e XA

3725 BRI (96 em X 96 ¢cm X 50 c¢m) 43,
9 AN TETFRAR A5 1Y 1E 58 X3, 6 B HU/NERA T 3
() — A A H A TG S0E Y 1 min, SRJ5I05%
185 min ARG FP O DS R BE IR IR] | 28 0 rp ot YR B
PN SR e, RN Z S, H 75% £ %
OIRRIE W37 16 PN BE RIS A, LA st B 7k BE AR 6]
FERLER AT
5.2.2  BAREHESLES (light dark box test, LDBT)

Wk A S B ) AR ATVE B ), Uk R G T [
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