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[ Abstract]  Depression is a common mental disorder with a high recurrence and suicide rate and is a serious threat
to human physical and mental health. Animal models of depression mimic the disease phenotype of human depression,
helping humans to study the pathogenesis of the disease and develop new antidepressant drugs. Although several rodent
models of depression have been established, none of the existing single models simulate the whole disease well. The

development of compound models allows researchers to more comprehensively analyze depression with higher reliability, but
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there are also problems such as complicated practical operations and poor consistency. Therefore, to select animal models

that better meet experimental requirements, we reviewed articles related to rodent models of depression published up to

2021, compared the frequency of use of each model in the previous 5 years, and comprehensively summarized their

modeling method , reliability evaluation, advantages and disadvantages, and current applications from the etiological and

pathophysiological mechanisms of depression. We also systematically reviewed the current commonly used rodent models of

depression. Additionally, the current rodent models of depression, including stress, pharmacological, genetic, surgical

injury, composite, and other models, were systematically reviewed. Challenges in the establishment and use of future

rodent models of depression are also presented to provide researchers with more feasible references, preferred options, and

innovative directions to model depression.
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Table 1 Advantages and disadvantages analysis and reliability evaluation of common rodent models of depression
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Figure 1 Distribution of depression modeling methods and annual usage frequency trends in the past five years
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IR AR IR 25 5 B AR A5 . Flinders #U8% i 3R
( Flinder sensitive line, FSL) K FEF A SD & &, X
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TERFEAT A, H T2 A E Bl T AR A & AR Y AR
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25 A I — S L A B B R G0 O, UE S N-F JE-D-
KA AR -— A A YIS FSL K B AR 3= 24 1) 5
B MHE
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VS —Fh G I 400 AR I AR Hh 2 19 sh Y R,
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PRIER (5-HTTLPR) 5 3 7 X R DU g 2 51 Bl
A LU AR R 3, S-HTTLPR i P 4 55 o7
IR 245 19 A UORR X T S 6 BR R 4 5 F 1 A 1K
AEAHRAE f XURS: 15 i, 2% 5 7 s P AR K CF Y
KBS 2= b R R A A% AR A D U R
W MR I3 ( cyclic adenosine monophosphate , cAMP ) [
LTRSS G 8 S R A 1Y /N B B2 ) 7R R
B B ARRE SR T SR AT — Rl &
BE DRI , B PRI 52 el 5 2R 05 DR 2R A AR 9 10 52 B A
P BVFAT A Ak A B — 5 78 Y 35 A% 5 AL R BE AL
5 AR AE £14 382 1% 95 1A

5 FARGHER

ke E N WIELEE R VESE: i ONE SIS
W, DT 5 S5 AR A R, PR 0 T 3 e T R A A
LB B R R, A IROBR BT BR B B ( olfactory
bulbectomy, OBX) (& 1A) fix g 22 it o WLER L T g
IR ATES , 504 R G HBEA o T T B IARAE &
WL R R R AR, L AR R 2 A o R R R

BEA O R Ty e R e R S S R L A
AT BEIR R BR X 48 (P8 2E) | 11 55 3 W A b Je ki
e 3 01382 5T B 3 WIS | 4 0 R i DRI R 0 3
BUAT A 0 Gl b 2 g B K 391 £ T 50 90 40 245 4 T L)
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A" AR 5k Al 2 A B A 2 R T
A A . R, B B R R (1 B2 TR 2 9 45 X 4
BT P 2 A L % R S S R SR R K T
FhiEs , LA I 5 ¥ 00 i fe i 2 A 3 i s e Y e
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6 SAKE

BB BE N BB LR AE 1Y A 5, (B[R]
RER 22 4E TR 5 ) BE S A B T 5 sh Wt B2
TARAE (IR 25, I S TR B 10 A E 4= A B A1k HIL
o HAHA (K 1A) ERE Ir ik 20, 288
FOANTR] D 3% 306 5 DA o A A R I R, R 4 R 2
( maternal deprivation, MD ) Bt 4 CUMS 47" MD
B £ CSDS 81 48 5 2 5 52 UK 1995 50 A (L
AN BB 5 = AR A Bl %, o 8 R A T A S
S0 A M A, A (1) 245 W5 S IR B R A
Rl LPS 5 CUMS B4, 55— CUMS 74
Fe, 3l 2R B L ™ A PR 2R | [R) I CUMS AT 9
I LPS T 52 ¥ 5 9 BT 0 1D X S 5 (2) B
o7 B A 0 A B AL . CUMS 55 MD B A 16 14 if 1 iR
AL 8§ P35 £ BK ( pituitary  adenylate cyclase-
activating polypeptide, PACAP ) %&£ [K 58 48 | i 4 Bl
B AR, T 8t 4% By e, MDD B ADL TR 2R
8, CUMS AR R 565 2 YR PR 53 I 38 5 3ok 1% B Ik
PRI S A B, SE LA AR E 1 A S A, SR
WL 3545 27— 20, 38 i AR BN 4 W AT O M E REE 2
T RRXZHRORL B A SR R AT TR A R
A7 TR ] AT

7 Htb#=E

B b 3 2 SRS TR A BT A R — S8 T A T Al AR iy
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ik ) 2 38 A 2 R I () RS 2 O BEL BRI s8R 98l 28 5T TR
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N b GG N UL 7 N S v RN
B D1 SZ AR IR i v b 28 50 048 14 0] o 00 i %50
B2 O B T B L X B R R LA Bk
A HOROAR By (2) FEERUE YR R (fecal
microbiota transplantation , FMT) J& 5 % Iy 18 B B¢ F
16 EIIRE WA BT . AR GE & 2 B0 AR # 3

AR AR AT B B i, i UG L 30 9 9 = 0 A T g
FMARREAE R

8 RELSH&

AT, CUMS #5858 5 2% A Oy J2 28 L 1) 048 A i
WS PR 2 — AR O L By vk B TS B
1715 L JFG A A 0 R R AR 2 A I ) s A 2 T, fE
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PR , il S o — A5 700 B RE 3% B4 A1 AE fr) B 28 5 T

W JC S 1 FMT ] S 85032 14 30 4 1 5040 Ak B
F1h (FE 2F) -(ﬂﬁﬂﬁﬁf%%%ﬁ%f%mﬁﬁz ZESRL S R SR, A I, B 2 AR B A T A
AR/ BRI ALY R R R RO MR T AR g R s R

A ® / BT £ STk B c
Randomly water or food deprivation . 5
g 1 RE/LBE IR T

LA R S 3 B VA 4 00 5 i, S SR P A

BT /@\Q:\/ ;]f”j f\®> i Visual / olfactory pressure
ay 3 P
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> %
& 3 e <%
~ ¢ 3
-
/CQ fo- Jlerrer : KQ > ki 7
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10~141vd AR 3
% < for 3 weeks ~ 3 months WQ@“ Z
&
/CQ > EAPS T B fih
TR Day 1 Physical contact
W
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— ‘ \
D E F L/L ,w
l
T " \ﬁ
g ;

Jii s B A

Stereotaxic apparatus

e L2

TE < A A8 VEAS AT F5051 i FRE SRS A, B ) K B R T AN [ A6 3 R RS, RO 2 AL 099 AN AT 000 £ ) e 3 A ) P ) Y s ok, 22
o3 3~9 JA 5 B Ao O WL BRI A L 3 o K S 0 B W R R T Oy — USSR R R G e Y TR 2K Bl g R R K Sk ek ] A
5 min, FC A A (8]0 37 5 ot DR 45 R B R A A1) T 1, 294 10~ 15 d RS i S A ARSI (1 o A0 B B A DA 4 el i BRI B ) 5 2 o 13
PETE B , Zh Wy 8k 5~ 7 d WAl 75 ey o A8 vh Bl 12 52 J0 1 TR A R, 100 B A T R0 IR R o AR b, 30 B0 A gk AT S B B AN IR
AR 5 D T ARG A Y, R R L) B AR AR (BT v £ a0 o B D MR R ) |, 125 R T S R R BR ) T 15 45 S s 7 A IR AR A AR S E L B R A A
TSR3 W VKRS Y, 22 AR RS S A B W T IC A L B 2 B A , DT S AR AT g 5 s S R A W R RS B, A0 I AE A
A AWARREAT A 3y Y S T 5 I G R R A B T S R N, AT B RS i BUM AR AT . GF TR B .

B2 DL ARAE G D Sl A Ay vk
Note. A, Chronic unpredictable mild stress model. Animals are exposed to different mild stimuli in a random and unpredictable sequence every day ,
B, Social defeat stress model. This model successfully induces

accompanied by intermittent food or water deprivation, mostly for 3 to 9 weeks.

depressive symptoms for approximately 10 to 15 days by exposing the experimental animal directly to another stronger, more aggressive counterpart for
5 minutes per day and maintaining sensory contact across a transparent barrier for the rest of the day. C, Learned helplessness model. Animals were
restrained in a shock box for 5 to 7 consecutive days and forced to receive unpredictable stimuli, and then transferred to a stimulus-free shock box,
exhibiting avoidance behavioral deficits and depressive symptoms. D, Tail suspension model and forced swimming model. These models induce

depression-like behavior by placing the animal in a desperate situation where it cannot struggle to escape. E, Surgical injury model: olfactory

bulbectomized model (the location marked in red in the figure is the olfactory bulb). This model induces depression-like symptoms in animals by
destroying the olfactory bulb. F, Fecal microbiota transplantation model. Transplantation of intestinal fluids from the feces of depressed patients or
animals with depressive-like behaviors into germ-free animals can cause depressive-like behaviors in the recipient animals. GF, Germ-free animal.

Figure 2 Modeling methods for common depression rodent models
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