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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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IR I 1 22 00 PR LA R A R B e il 4% g
THRIARZE, AATHE H BAE R AR 36 LA Ky ) 45 7
TR P T 38 SR AR S 1 JXURS: o 7 328 4F T
CL R T 5 DU R AR B R
TERAE B 5 2 EAA A [0 & e AL, H A B )
IZNFT I ARAE A AR LA a0~ iU, (1) F &
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(2) B 26 w22 388 o B 36 : i N 50 €8 ik ( 5-
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FZEH 'S R ZEK (norepinephrine , NE ) 55 #f1 2834 [t
AN JE B ) RE BB AT S AR 5 (3) A U
=g ¥ ( brain-derived neurotrophic factor,
BDNF) fli5 : BDNF 2 5 i1 28 50 i) AR 1 58 A e
P A% 13 S A A 1 2y, AR 22 B HRAE 83 1 Rk
1, BDNF (5 AR T IEH KO 5 (4) &8
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AL AEL G A T 2 0 bR A DT 2 AR E
BEAATER AT AAEAR KRR b AR 2Rl iy o3 148
TEFEREHLHI S

1 BEEYMFRERHER

1.1 #iF3 SHMEREE

AR — o s e A el , B 8 9% T i s A
AL, DM P R A2 5 i i e B O s 1
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FIILF- EE S S DAY, FHESE 1 ~ 2 hil
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1.2 R R ( corticosterone, CORT ) i 5 ] 6B
R

CORT J2& W14 28 Bl v — Tl B 22 40 W 1 o
o CYMUARSZ BRI, HPA il BE %Ay, 43 il
KW i . WETERM, R Y CORT fig
% 15 ¥ Ty W Bz BTUCER A2 A 4 6 DT 35400 i
JEIT# Ca® I8 A N-HUEE R A2 IR 24K, B 35 it
bz Te, 5 E A0 g T, T B & AR S
TR & A KIWREE FAMEM: CORT &
45 5 187 OAH DG 198 4 A i DX B, 2 S A R I
G S (S G LY A o LSS o R 1 R 2N
o 28 %% M= (adult hippocampal neurogenesis
AHN) BE 98 45 i 28 1 4H ff 5% 46 A i 5 14 AR (1]
(dentate gyrus,DG) i R 280, SHMARTT M %
YIFSE, T CORT REHS & 3 FE AL AHN /K7
181 CORT REf1AT DG rhid V& BRI 27T A
W , AT BB A o 1 I 3 WA 5G] 5 ((autophagy-
related gene 5, ATGS) ) 3£ 15 I T 8 M 4 oo
BDNF FRESE > pr @ @55 4 ] RNA T4
R 2T B ATGS Sk CORT 55/l DG
Hhek BEVE BRI A 22 0T F W, 25 3R W @R ATGS
A LU BDNF FI AHN FRIKHREAR , R FEHTINAR
TER

AR B K 20 me/kg ) CORT 45F /)
L, ZR 20T SO BTSSR 1 IR FREE 3 ~ 4
Jil o WABFTERHIAS IR 19 CORT 3 2RIk
KN 25 mg/ L 1) B S5~ 3R FH IR PR /K VR, ¢
SEMREFR 21 d SR ALY

W2 LB = 3% B ( human phosphoinositide-3
kinase , PI3K) 5 2 fisl n] 8 P 22 ] Fid A2 UL Bl
AR B2 A G, HOs AL AT A 3 90 & 1R 4R 1 PG
(protein kinase B, Akt ) i 2 f. fitk 0 S5t 45 1t TR
fif 3B ( glycogen synthase kinase 3 beta, GSK3P) i
P, TR B-ZE A8 H ( B-catenin ) BIFR A, 16
B Akt AT LA S 02 08 1228 F B2 R AL FUOK i
ARSI T, eAh, SRR Akt 37T DL
PR F E2 A5 F 2 (nuclear factor erythroid-
related factor 2, Nrf2) (% 5% 5% , %N Nef2 7] LL5
AL S e RS & BE R R — R BT A AL
it , X SE 4T A AL AT LAE— D IR BR TG R 4R, LA TR
P S 32 T M RS S P T2 PIBK/ Akt
e 22 PN 34 B A RN 43 1Y) B A

R E TR E ECEEWNEM,
JUAE B, B AY e NS W 3% CORT /UK
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7 B 1) ¥ By i 228 T A AR AE o B A Ak FLAL R AT B
5% PI3K/Akt/GSK3B/B-catenin il f& #H ¢,
SUN 45" L 3AT 250K it ol L L1 CORT 5%
(/N BT p 2 70 PIBK I Akt FO#ERR1L 3t
PI3K/ Akt/Nrf2 {5538 j% X 1 E 4 2200 & # P
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e — s B RIE R, A i s i M e e 1 R
R MR 75 R B S IR s i R BRR O,
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OB 1E R WL 5 b 38 () 1 G h AiX , 2 5 IELE 1Y
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WRAT 5 [F] B 4 8 22 I Mo i Ak R v X A7 ) A ik
X, Z 5SS B AR L, RERVIFR AR (olfactory
bulbectomy , OBX ) Jg&— Ff £ 15 58 UE 19 470 AR 4iE 18 45
Jridk TS B R B0 AL B AT A RN 2 R
B0 SR AR A S R T BARAE A — R
fiE, 11 OBX #5784 (14 1 F ML A 5 SR A AR 1t 1 ek
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OBX #RAE J7 1 /2 4 K BRU7E BRI (100 mg/kg
SR T YR AU OB, OB 3 33 78 ik 35 Wi AT
7 mm FIFEHZE 2 mm 48 AR Al B LW R Lk 1
T E I IF 52 & Rk, KEAEARE 1 h 2 d 4
B 0.05 mg/kg [ 35 3% B OB IR IT K JE M
RARE

OBX P EL A FIHRAEA T D 1] L3 ik B Kk
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PGS > R 35004 7T S5 LA AR 25 9 A K R 9T ok
Wikl AVEBUIABZIIARYT ( < 2 JA) X OBX BEA
WANE , W R RARBR IR 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 KERMAAEMA K N+ 2 LHAZ K 2
FISZAA 3 (238 7K - B AR, T ik A8 533 0 e % Ak 21
) 2 3 e R N

OBX ARG RIS, F B 78 T3k P A5y
2R WELER B J2 30403 7= A 1, v A sh ) e T %
B o AR TN T T AR AR A RN S5 % 1 i 2R
Ay, 75 B8l B T AR AR A4 SR, & 0
RS Al SR ETS

2 MELEHSEZMEER

2.1 Z]15 1% T Bh (learned helplessness, LH)
BRHREY

LH & —Fp o WA ARAE S A AL, S 505
) A A2 B Tk ) Y S TR AT TG vk 0k
B, BT S AR A A RIS TR T 45 A L, X e
SRR R B B kAT Y BRE-
A (orexin-A, OX-A) FIE X &K -B ( orexin-B, OX-B)
TE T R e A s K, I IR R B, T
MRS OX REA X, LH KRS IE® K
SR LA R B LH R B R 9 OX-A /K F-BH f [
ik, OX-A 1 OX-B ¥ T R, FEKRBER S %2
SISl

Ny LH AR w0 Oy 0 i,
REM— N &P R/MEER R E
JIreH B, e — 1T H S T T B T, sh g aT D
X RN — PR = A — e, Hrh—{]
W 1 A 1 O BRI e 0 LH AR
A B, U 2k o B A I B B, I 25 B B s
INRIRTE R & F I —0, I R REFR & T
5 min, TEIE N IS RS, 457/ 30 AT T
DUAEC AT 3206 3k %) D HR SRR, 5 BE A 0. 3 mA, RREEET
i R 24 s, AN ] T 90 @9 B o (R BR A 30 ~
60 s MEABYBEAT , A FUNRIEAT 30 IRk
RIS RRELIE] R 3 s, ISR 30 ~ 60 s, TEHL
IR, BRERTT I, 24/ B AR = A, 5
IR2ak, b A AE IR RN 6 A 28 IOk B i A B 3
s

AR WA W58 R A HTIIAR 25 9 W] L) 22 i
LH BARVAMAR K-, WFLZh Y i dE R E A
( mammalian target of rapamycin, mTOR ) J2& 4 ffd =
KA H Y FEE Y R F, YANG 2659 & B LH
BRI T SRk H BDNF A9 235 Il Akt-mTOR
T IE VO 1 22 W ] LA {2 i BDNF
FER AT E DAY Akt-mTOR {5538 4 ol ik
/N B CAZ I BRI T A AR T

LH A 5 N\ AR IE sUAIL i 28 0, HTH AR
ZIYINIAE 3 ~ 5 d PG AR AL [ AR RE AR
e SR AR 22 i [R] 5, AN [R) ot 28 () A5 78 50 )
SRBU R W N A, R A
AT L LH 215728 ek IR 2 KRR 40 B o A it
TR B LH 75 S 52 LA 2L
AR, Bk, LH B8R H T e e AR 25 9 iy
i e LS AARSE ML A 58 . LH AR ZESR HA
AR Y L IR, AR 2P VA I SRR ANl T I
JE B B PTmER 25 .
2.2 2R F] T E M # ( chronic unpredictable
mild stress, CUMS ) ##Y

CUMS BV 25 F BRI AREE 1T,
WSS B TE O E AR L CUMS A
R KRG 2 B2 A0 AT 0 T2k A 3 NS
91 A~ AT 142 >N P8 A AR 2 1 5T, 3X 233 Fif
ERFRIBEBE NS 13 4005, AR Al g it
PEER Je T R A A B AL A5 AE = R
37,5 -HAEERRAE =, | & C M S 5 004 200 A
IR ORI BRI S 1) 43 F , X W] g 2 W AP 4R A7
P F A0 AR AE 22 18] A7 76 38 [/ 19 4 F ML
CUMS #RY (Wil 07 s — ML 46— R 5 S 5, I
1, XL IRAE S A E R BEPLHES LA
RS AT A2 BZ PUEUE CUMS /MR
1) FEBLREAE , I AT R 0 BB, L4 BE K
Pt 22 6 K FST H 6] AN 3y i 8] 364 im0, 1 37 5 56
(open field test, OFT) ][0 R B B IR R AE
() BT L7 e 2R - 2 e I 1) ] 5 U
YR TER  CUMS A5 ST I SRR AR 25K
SRFEE 3N AL

CUMS REfEIE MU (A 4 i Y F=-6 K7, JOf
S Janus FLHGE 2 VG5 5 S R BOE L+ 3 1)
Wk BRIT R, AT 2 20 AT AR CUMS /MR
FIA ML 2R-18 | 40 L 25-6 i SR S I o
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R 1 CUMS BRIk
Table 1 Stimulation methods of CUMS model

Ty 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
RS
12 h
Pungent smell
SR K .
L 5 min
Forced swimming
AL 0.
Electric shock on the sole i
Hophihe 2
Wet bedding
e
Noise Lh

K- $2E 8 5-HT /K-, 38 7] LLJE$E CUMS /N
PR IR R, AT 2R RS
EH A CUMS /N B 25 1 4 81 NLRP3/ASC/
Caspase-1 15530 [ AU , 25036 45 Mokl R ik 28
IR0 R | | N> TR NS 33 R L 2 Yy
PEGSRBIEIT 1) — KA, YANG 51 % B B 3
REEWH T 38 3 48 T+ Z LR Bl ) 24 AH SC B 1 Min2
92235 85 PI3K-Akt-mTOR 3 8% A BT | 12
PEZ AL A W, B AR 28 I 1 R 0K -,
Tl s 2 e A A P T, IR AR A CUMS KR
TEBIEIR

CUMS FBRE R K 2 BN S IMARIE A RE AR,
1M H ARG YT 7k Z M AETE B VIR R |, L 25 R )
FEVESRDY ) (H CUMS #3807 36 B4 5 e
E KNG I, IR B &5 s sh Y seT-,
FEEBIHOR AR XA,

3 ERRETHAHMERER

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 A 5-HT Bk,
HIEH KEAH, FH KBRS 2 CORT &
RO, —J5 T FH R B, i 4 as J b

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

FEfE BCE W) BE R A (fecal microbiota
transplant, FMT) & 8% 42 HAE R IARAE 19 ¥ AR TT
J%. 1E FMT Z 0T, 5 SD KEUH H, FH KR
TVEBFEAT Ay LA K ol 25 328 Jo R 240 L IR /K1 I 2
Fhi. FMT J5, $32 FH 22 FH KRR
B0 B AARREAT S, A2 SD A MR Y
FH KR AR ST R W 5 2 1, Vg 1 pf 25356 ot b
e ) | W R S R I s T
B, SD-FMT 8 2 i 18 1w A= 0 0 b 1 8 25 k2 ok
RHLE 525 AR A JRe | DT 3 3052 5 i 3 i i 22
FRGE Ny T B R L HiK 5 B 7 0009 I D A4 vh i
AR,
3.2 Flinder Sensitive Line( FSL) X

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

FSL R B B T JE P Y NO/cGMP/PKG
{55 PR, 33X 2 — Tl ) 32 34 R0 38 U 7y o 3
SWVABAE 152 1% sh AL ALY | FSL K BUAIAR AE 45 7Y
b, R AR B )2 e U0 R i 2 2% X 3 i ] 98
PEFEAR, 58 B y-2 3 T R ( gamma-aminobutyric
acid, GABA) #I I Hin 53 EL 40 ) mT LA 5 B oy
EIC R AN Ca™ AR/ 5 5 1% 2 5 i FH v
T 22 A A R BBk > B TR B 5 40 i
GABA, BHIr GABA & piid Al LYK FSL i i
B )22 T A2 45 0 5 fioh T B 2 M w8 A R AR
Dy I 1 A ) S BT O S T AR E 1Y)
B

4 MEBIENMEE S5

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

5.1 EFEBETANITEN
5.1.1  #EJK e 4f SZ 55 (sucrose preference test,
SPT)

SPT #Y J5 AR SE Wi 1A 2 S Wy % it 62 0 2 O R
PE. Y2 BT I 4 k3t 3 K R R N,
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Table 2 List of animal models of depression
AR TBL B2 e Jai R Eieaciand
Modeling means Model name Advantage Limitation Improvement suggestion
FEmE> AR TP SMERILRAYS 5
L5 4R LI AR A S ]
o Bit 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 ARARAY

OBX induced

depression model

LH #5304
LAY
LH induced
depression model

CUMS i 396
Y
CUMS induced

depression model

FH R AR
R
FH rat depression
model

FSL K EAM 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

SR IFHLHIZEAL S
AMRYT U
Similar to individual
pathogenesis, sensitive to
acute treatment

HAMERHLHIZEAL 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

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

LAmE SRR N
High mortality,
difficult operation

VAR RFEER )  ANGE 18
2
Depression has a short
duration, is not suitable for
chronic drug treatment

HARACR BT S5 34
(E=gi

Modeling efficiency is low and

the damage to test animals
is strong

Higher research cost

I AR B

Higher research cost

TEBAR SRR, B — AL 5y
PR AL IS BURYE A [
W58 5 1) SRS A T P B
DA AR R AR o S M 245 2R A T 8
P, ANZ5H) 5 AR B T 3 2
R AW R Wi LRI 2442
g FVAIS 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
RS RIS )% R WA T %) O 22 R S 23 A i
REAL

FE SPT JFUAHT, BT A /N RUEE & 2R0K 24 b2
SRIG , BT /INR AR E DRV, — N A 1% ~
2% FEMEIR, 73— A H K F52k 24 hy B2 6 h
B PN ICRD 47 B, LU S i . 7F SPT 45
SRS 2 AR R K A E8 A B, AR D 22 R R
FERE T A /MR A RIMK|A TN A
Zi AR
5.1.2 EJBSL5 (tail suspension test, TST)

TST ¥4 h WY B H [l , s Sk ) T B
IEH SYTE MR EE h 2 R B A FLAT O, A R4

JRRPRIBE AT AR L Sl W) 2 R D PR
FIAT LA EARAS . PR E 3 R S 5 7E TST
HH AN B s (] BT B T AT A AR S N7 sk BT
TARZG R

o] A JE s oy 28 7F 230 /) LR EEL 40 ot ) 6
b 1T F) /)N Bk 3 0 BE B B AE S0 em 22 AT, SIS
i R 25 /0> B ) B P A, DA e A B RS e,
HIGFE N 1 min, X515 min, i85% 5 min NI
INERAS BB ]
5.1.3 FST

5 TST )AL, AR S & T — 1
PR AYEREE | 36T sh 4 A 4 SRR S ITAR I 78 3R

25 CHYERKBEIA BN 25 em 115 I
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AR S8 5K A H /N B st il A e rh A e i
VKo NS ] 2 SR D A Sl AR 5 % ) 3
TEK TR, 1hAE H/NEUE R 25 1 min, 2R )5
ICSEE FOK 5 min PYAYEAS SRS ]

5.2 ETBEREDEAWITEN

5.2.1 OFT

OFT i A6 I 52 56 3h W) 149 A & 1% sh AT 2y 11
PREAE ST SR AT R s %t i) T 1l
WA KRB, e EEAEy 09 )5
1 X 2 T e XA

3725 BRI (96 em X 96 ¢m X 50 c¢m) 43k,
9 AN TEFRAR S5 1Y 1E 58 X3, ¥ B HU/NERAN T 3
) — A A H A G Z0E I 1 min, SRJ5I05%
155 min PYAY FPO DXCIRASE B IR | 25 0 vt 0B
DS SR aiE g, RN Z S, H 75% £ %
IRRIE TS 37 16 TN BE RIS AR, LA st B 7k BE O 6]
FERLER AT
5.2.2  BAREHESLES (light dark box test, LDBT)

Wk A S B ) AR ATVE B ), Uk R G T (]
SRR, LDBT JET BLRRAE AN 5255 2 ) 78 1 ol 240
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