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[ Abstract] The zebrafish is characterized by its rapid reproductive cycle, transparent embryonic body in the
early developmental stages, high genetic and physiological homology with humans, and low breeding costs. These
advantages make it a valuable tool that complements mammalian models of depression. The zebrafish has emerged as a
promising model organism for studying mental illnesses owing to its unique biological characteristics and the diverse
method available for establishing depression models using this species. This article aims to provide a comprehensive
review of zebrafish depression model establishment method, evaluation criteria, advantages, and limitations.
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Figure 1 Comparison of zebrafish and mammalian animal models for psychiatric disorders
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Figure 2 Biological similarities between zebrafish and humans
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Figure 3 Behavioral test diagram of zebrafish depression model
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Table 1 Behavioral tests for depression models in zebrafish

ERESllin (i5g pUE S =g 275 3k
Behavioral test Procedure Observational index References
ORI RS LA TR/ s
TERF BB BB 6]/
OFEAKAR LS Y B HE 25/ m
@ik AIKFE LA UREL
G s S 2 /m
@RI FSLLI ] /s
O BRI
a FRIGHLE THIAR(K 24 cm x 55 8 cm x 520 @ /NHLINF5h B AL
em) IETTJT s 2 7KFE I, A KA AR E - OUEsi# A/ (m/s)
WA R IT , SR S DGR — 2L T ORGSR B TR AIIR LN 7E 2 s SO i ] Y
b JI AR LR B T (0 (R — B ) 4R Jhiddh,
JF B F LRI S min WIRAT R, ASHGES) - 30 1w sl B 1 2 ) 28 4k DA B i 2 1)
B RUKFE a,Camera is placed in front of the box (length 24 P vhfil A7
N5 em X width 8 ¢cm X height 20 em). For multiple  (DLatency to enter the top part/s [46-47]
NTT tank testing, each tank was separated by an (@Total time spent swimming in the upper part of the
opaque partition to keep the background and light  tank/s
source consistent. (3 Total swimming distance above the tank/m
b Zebrafish were gently picked up with a net (@Number of entries to the top area
(one fish per net), then placed in a new tank (&Total swimming distance/m
and their behaviour was recorded for 5 min. ®Duration of freezing/s
DTime of freezing
@ Number of erratic movements
@Speed of swimming/ (m/s)
Note. Freezing:there was no movement for 2 s or more,
except for gills and eyes.
Erratic movements; sharp changes in the direction or
speed of swimming and repeated rapid sprinting behavior.
a MR (K 25 em X $& 15 em X /5 15 cm) #— o (01 2 B 4 T /e
SRR A R b m A D01 R
2 cm B OER T REC G EPIARZ A il S h
b L A2 Ak 2 S 3 e e o S b B
A st = . g T AR A/ PR L IR B S R IR,
g LR T DT 7, ks min 00 gt ok IR A0 e
HH/ 5 46 a, Chamber (length 25 c¢cm x width 15 em X Eﬁ*ﬁ(ﬁﬁxnl&ﬁﬁﬁﬁlﬂ:/\ﬂjﬂ) °
W height 15 cm) was divided into a light chamber (DTotal m.ne sper‘lt in the hghl./dark bO.X/S (=01
LDT and a dark chamber by a black partition. A gap of @Incubation peried for entry into the light box/s
2 cm high was left at the bottom of the partition, @Number of sbuttles
- . (@Number of risk assessment events
so that the zebrafish could swim freely between . . . .
the two chambers. When testing multiple tanks Nole. Shuttl.mg times; total shuttling times between the
keep the bottom background and top light source light/dark bins.
. Number of risk assessment events: from the dark box into
consistent. the open box and then quickly return to the dark box
b, A camera was placed above the light box to open d Y
record its behavior for 5 min. again (fish body or part of the entry can be).
a ZAAVR S NTT A5KARTH Y43 15 s I —SRABIR AT (0 PR 1 2 AN 22 3
b FAELRE FIRACA 4 BAHIT IR I0%%  HEENARGE) 3L 20 5k, Wi Gk E e R0
VR S min WIRAT A, Z IR /m,
ST a This box is the same as the NTT box. Take a video screenshot about every 15 s ( ensure that (57-38]

b .Single cylinder should be up to 4 fish tail into
the video at the same time. Behavior of the shoal
was recorded for 5 min.

there is no overlap between the fish is effective
screenshot) , a total of about 20, and measure the

distance between each fish in each screenshot/m.
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Behavioral test Procedure Observational index References
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X3,

b TR0 28 AR ) 5 R 3 5 PR AR A
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5 min fNFTA

a,Box body (length 50 em X width 15 em X

ﬁ:{;.ﬁjgﬂ partitions: the left chamber ( empty chamber) ,
éPT the middle chamber (test chamber) and the right

OF Y AL ZE IV R/ s

height 15 e¢m) is divided into three chambers with Q32 X dal/ AR AT X ) 45 B4 Bt [a] /s

RS K I/ A e X B 30 B 5/ o
(DLatency to first social zone entry/s

chamber ( homologous chamber). The left and ~@Total time spent in the social/non-social area/s

right chambers each account for 1/5 of the total @ Total swimming distance in social/non-social areas/m

box body, and the middle chamber accounts for
3/5. As shown by the dotted line in the figure,
the middle chamber was subdivided into three
areas ;social area, test area and non-social area.
b, Zebrafish were placed in the homologous
chamber, while the fish to be tested wereplaced in
the experimental chamber.  The camera,
positioned directly in front of the tankrecorded
their internal behavior for 5 min.

2.2 HEALIEEREI

A AR B B ARG, 2 96 E B AR T S A
I—AEER K, B TRDMEE HPL A5 A
ZKI%) HPA BhAE 2514 AT RE b B A AL, DAt
CORT 38 2 Ao il RN B 5 £0 1 FE 1 K SF48 F5
TR, Y R T UGk s B
BSe I [GS IS S S Il 1 S R < N A )
CORT & ¥ I % Kz i # Z ( adrenocor ticotropic
hormore , ACTH ) i B[ - B8 2% 4 ifd {2 J57 25 )i ( pro-
opiomelanocortin , POMC) IK A i 2 T & I A BE
HRAT A B SR sh P —FF , B
2386 SR I 1 TR 1) 5 SR AT O O T L R
HEAEM, B KPR s 238 B 2 5 M &
SRR SEAH 5C , TR 7K P 1) B g 28 A 2258 328 Jo )
SN ARAE AH DG, TE 12 P AS AT S50 P A BE N
( chronic unpredictable mild stress, CUMS ) F4) & f#%)
BECh SR SSHT (DA A NE %5 fh 28386 7 K F
BETRESS S0 AR EN, EATHY
F AP IUS HOK N BTHS 5 2R 1 2 (prohibitin 2,
PHB2) & BT8R F 5 25 o L5 5 26 1 (solute
carrier family 25
SLC25a5) | HE, R A i 4 FH 25 38 i 3 ( voltage-
dependent anion channel 3, VDAC3) | 5 #74&5 iR i
Sl 2 (isocitrate dehydrogenase 2,IDH2) %5 4 Flizk

alpha member 5 protein,

AT K3 2 T X 3R ORI T fiE
15 ] B2 BAE - £ AT R DG 17 26 B 1 3 28 ) 3
B YRR M R 28 B 3R T ( brain-
derived neurotrophic factor, BDNF') IKSE BT PR
S HAMARFT A ¢, BDNF X fii [] % v K 5 2
NN D RE B 22T I A A7 | m] 9B P L R i
FEfR BRI M il B B EE T AR,
RMEHF U TL-1B  TL-6 , TNF-o {9 7K 725 16 5 41
BRIE YRR AT SE T . PETRY 257 5l 3 V5 7T Al
LR AL PG A B, SRV TT RN 22 8 A AT LA
FLF I 7K S M R 1 ) BE S A AR AT S R
FIIL-1B 1 TL-6 FRIAK-F- B (% 2) .

3 MOAaARMBRENEITIE

3.1 CUMS #Z!

D PO ST AR B A k2 — R
CUMS #ES7 AR ALY [ PRl o] FE ey, Kbt
K WG 4 2 sh ) e 37 CUMS AR AT AT AR 40 B
SEAETE AR Y N8R YRR B O TR, i
BEAY AR AT B0 D 26 15 | BEAR f M A 4001 PR 41
FOREAR , BLEL) 32 T HUim AR 25 P 2 554G

BE b ) CUMS AR TR T 4 SR 9 F & 7,
HAEB PR BE S ik T 3 ~ 5 JE A2
TR, 12 R ORI R L HE il 1 R R
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x2S MMARAALIEARIY AL
Table 2 Zebrafish depression biochemical

indicators of change

AR bR B ZHEIIR
Biochemical indicators Change  Reference
B i »
CORT
B 1R B TR ' [64-63]
ACTH
AR BT - PR R 0 R T R )
POMC
IREE l
SHT
Al | [30,66]
DA
PRUNEAN S l
NE
PUETHE I 2 )
PHB2
IR R 25 o LR 5 HBH 1
SLC25a5 [67-68]
H, AR 1 B B 3 1
VDAC3
AT TR I UG 2 )
IDH2
P PR 25 SR A T | [eo-701
BDNF
IL-1B
SEi1Fhe4 1 [71-72]
IL-6
IR T o )
TNF-a
R AIBIER SR TR 5 R AN Y B 70 A 5 i B R
T AR AR A R B R R S R R A

SRR B R K N A RN B R B AL
P—Fh e —Fh A LY

P IEE CUMS J5 3 5 fh iz 30 1 30 (12 3R
2 UREEA) Aoy (b ®Rsk = Mok
REAT HEIABE SR JTREAR) X8 B A AR 3R (il 2>
TREH ST FWAT ) A7 R 2RI DL R A I 36 5 £
fili N 5-HT \DA F1 BDNF %5 A5 fb 48 Bk 19 28 46 ok Hl
WA R 2 5 B T RO R B R
CUMS #52E 5 A5, KB AR R AT N Ao B E 2R
FIUk A, UR a5 AR A AT A B[] R0 5 PR 34 s R
28 I B B2 Bt i & OB I & ( corticotropin
releasing hormone, CRH) (ACTH 2 CORT 7K~ i
LT, OB S-HT Fil NE & B @ % B AL,

MARCON %7 i 3f CUMS #5427 ~ 14 d 5 R B
BE I fa RS AR A AT Ry %) B T] R B | i T o
RITT R IR BE 32 3 Ko 28366 o K P B i
R , 3k BEAR RS AL 5 AR AE 8 & A DG HE AR B 1L A
A2tk A, NS BT BN AR ZY (RPETT
FHUEAO) WG IT, AR AT A5 DL ; 6] i,
G P9 RAEAR W) SR N CORT 7K P34 I8 3 F B,
FRIUIG S R rp 259 5 10 CUMS g7 194
ARASEAY K it b ] A A AR AT AT 5 1) 5 P A
KANARTT AR B, I FEAK CORT IL-6 Al IFN-y 7K
- S8 B 2 b 2356 K M 5-HT BE &R
GiJ< P8, MOCELIN %71 3R [l CUMS $7 22 B
14d,JF T4 7 R#E4T N-Z B ¥ bE % B2 (N-
acetylcysteine, NAC) T FRAN I 74T Ay ~p A v
P NAC W] 2 i 56E b #10 7E TOUT DX J8 Y 1 A KO
FE 0 I D, JF 36 6 T 9 4 ( reactive oxygen
species, ROS) | IE & H #% B ( non-protein thiols,
NPSH ) Fi#8 B Ak ¥ 15 Ak it ( superoxide dismutase,
SOD) i PRI . L2, CUMS AbBEFIZG 4+
FVE HINBE B 8 R PR R AT R G iRk AT o £
FEEESR J1 L) % CORT,5-HT DA NE 454 b 48 4
AR TS, PEAG AR Y S ST (A Rk

CUMS FEBI R E3AAE T HRENS se ik Bp—F A2
R LI | 118 2l 3 1o M S Ry, Lk S B T
FIAAT S0 A A Bl 7 A IR R 4, A
RIRIPEFA . (1) 5B RN , A 2 LAXT 3 i i A
M 5 (2) G218 kAR, BN R 2 R 225008 | I
SN (3) AN ] TR, A4 o7 S5 T 4 5 1 1)
TR, W% BT 75 A AR T R 25 4¢
L2 ~ 3H, HyUmAas ey isyy vl DL %47
Ho BRI, CUMS BRI Jmy BR A (1) 120455 2 g A8
IR | TAE R ROR, HL PR AT Y S 18 1 N7 33
AR IFAS RE 52 42 S IR A AR AE 1Y BT A 52 A 4R 1IE
(2) &S ZAE CUMS A3 1 B 1) 328 43 R0 iy
A M, 5 3 SR A R A AN — B (3)
SRR 5 A AW AT e IR B AT
2& 5 BRI AR 25 R F A e el T AR
3.2 HYESER

L2 M PR B 0 P e F B — s o G
PIRIZ5H) , N 1950 AFTF 480 H T i IR YA
J7 AR & S 8O ie R . ik, %2
BRIT E TS sh YA TR 25, A1
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- o B 1o R R BRI A 2 T EU AR, H A
IR C) I T S B A AR R B ST
F L1755 O BE 5 £ R B i2 iR 9% 430 %
ik .45 CORT Tt & Al DA 7KF T BEAEDAR
TR BRI 25 T AT A ol AR S
1BV S, 2PEA S B R AR Y | S R AR
PR AR A 7 K B AR % B, TANG
S BIF 9 S R SR S LI A A S AT DL 1
DR LT 2 PR B B D o AR R R 1 i
i 9 5-HT | NA | DA 4§ B 28 33 Ji 7K °F-; ZHANG
AU SE i R i SF 2 s S s, R B s S
BE T AT RESZ B O e A s, R
B B S AR AT R 5 TR RERE CORT ZKF- T
B AR 2818 T KT R R Tk BE AR AL A 45 T Ay
HHARFIIN B 3 28 HOR YT 5 15 DA, A T &
ST, BEE TR BN S IELL A 257 d
JE 5 A B AR AL, LIU 25 (0 2 pf b0
SR E S S AR TR T R, R A AL
5 AR AN TR ( costunolide , COS) 38 1< 1 il 1] ifiL
Wi S 5-HT 555K NE $6ia 00 3k, i
EONE T B A W I AR AT R Rl & 4 A 5-HT
FINE K, B R s i S 41, A7 0F 55 a8 4%
BEL A INIR (3246 6 h J5 ) 5 APk 7 A8 5%
1 M2 I 2 B4 £33 J3E AT 32 Bl B Fat sl
b SHANFLSONE BE FT REAR , MR P Y S-HIT i 2R
%, T bR B S5 AR AR AR — 2 i
RSO R 4h fo AR S LR T d AT K R AR
YIIRTT fE R 36 BE 5 f8 1 32 ShIRARE ) Fnek > id
126877, TRT R 920 Hikg P 8 T &40 b 50 o AR P 98
MR, IR SO A ke R AR SR R T 4 £
PIARELRY P bR HAG B I 0 e

25 AR () A B AE TR A T B R R
G SRR, LA T A MR, S A
XA, AnZG W Fp 2 Rl 45 2 0 SR AT AR
WAL, XA BT/ S iR 22 01 41 w8 45 SR 0 v 5
M, (H259)5 AR R 5y 20 AT 22 9% 1) £ X
FAE A, A5 BEAK  ShAt TR i A AL
LT RE 5 N SEINABAE A & AL A 3 22 5
PR IGEE ) vz R, HRE AR DT IAR 2454 25 30 ak
A3 HA A i e E
3.3 EERTESR

T £ 174 356 R 58 AR AR o ik o T A AR

KE R R ATFZE h . ZIV S5 78 AR B 1 fa
BRI T —FhBELh fa 58 AR A, & 2 T WS R B R
ZA( glucocorticoid receptor, GR) [ R 1E
I, T BN RN Y R IR, B 5 AR 1Y
Grs357 BES AR GR 7 DI g 5 8, IF A B A& A
CORT 7K - 5. 35 Fh &5, DT 22 20 H A5 PR Fn A AR
FEAT R, SVEITIRYT Ja, AT R E I
#, [F B CORT /K FHuBEAK, Grs357 %8 A8 K &
HPI g e 8 (0 A QR B AL AR b HPT 437 A= [
F CORT.,ACTH F1 CRH #1538 Ft &, Xt & A
IS FE DAL RE 1Y R UL R A, Bl J5 GRIFFITHS
21890 4y % IR G AR (14 Grs357 40 [ & Vi 3 0
D BEVEITIAYY 24 h 5, AR T A5 3 B ik
o RBINTER 2 R G0N 43 W h R 15 4 F L)
VEFTVEF, B 5 SO 7 B AR 6 58 55 £ i A
PN B, ERE D GR EEER IR TM
D R 49 200 L v ) 927 9 s AR R B R R SR
TESCRRSN R FE b 2238 5t DA 5 EEAEH
I R R S 5 M DA 5 518 3N,
MUTO %) F| ] Grs357 RSB AR LT GR 35 1
Una] 5 5 B 1 Ao A0 ) %) 638 2 s, &% PR Grs357
FAAI DA ZARMYE 1% 5 I 25 RG34
AN YGRS, AT DA LR Py 22 1 e
Al Aol 2 3R R0 A 0

H AT, 3 PR 2 25 B 80 £ A0 X6 B2, 1B 780 A
MR AE T AT DL B X AT 114 38t 4% BIL T 2E 1 7
W5, 30 2k 5 PR 5 A8 A5 480N 200 AR JE 1Y) 388 1% Ay
TiE 3ok PR 2 AR B A 3 5k 5 5 PR A Bt o A
FE DR sl AR 1 2235 I, 32 R sl e 32 B 11 R A e
AR | 2R e W LA S A R, 4R
I, AR AE J& — Fl 52 22 56 RS2 Wi () i , 2R 5
BT R B AN AR F, 5 o — 3 PR 5 78 1 41 S A A5
TS 8 52 4 ) RS A A AE 1) 52 2% 5 BAL 1, it
A AT A% 5 B, ST IR T BEAT AR R
REIUARY  HE R g 8 5 | /e B 5 S R R0, TR L i
PRIV FHAZ IR

4 BHESRE

PTSEAE hE AR BEIESE TR AT RESE H
eSS AT TR S I S (S PN
T S T A5 2 B BRI RTT I Tk
WK, BRI, i B AT ST BT 7, AT Al 5 2l A
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R RE 58 42 52 i N it o R TR 2 AL B o
LIRS A 25 EL AR A 1 (] Fsf AN T 3 £ L A7 7
FA AR, . CUMS 158 B 7E 0 O 3 3 5
A EAAAE F WA, 5 3 W S g 235 R AR — 3K
P 5 250155 AR by 22 W VBB AE 2 95 1) 22 PR 3R A
O Fe M 5 i IR 9 A8 A AR A Ay, 7 A AR I T
REAFTESE A T RE TUAY | 4k IX 2 i 5 |2 O I A e
R,

25 b ARORAEANAR S A A i 1 BF 5 vh R
ATREA PGB Syt BB 3 (N 5 N2t fE (25
PR A B ) B 00 ve AR EE M | AR AR B P A
R AR ) 45 B ORI T R AN W it | 58 3 0
ARIIVEAN J5 s A Hon Sk T A M B
FEPE PRAEAL AT AL, Hk, A BE 5 £ IR i
B4 A0 A7 v T B AR PE A T Be sl e
A A AR B 7 ¥ R AR SIS LIS, B
J& KA BE Dt AR AR AL T B # O 2 if ak
A7 A DA () SUVRISRE A S T 30 Gt B i o LB, 5 3%
PR B TTT 12 B G S J7 1k B 2 B T4 R
TR (B A0 A DR SEUBS NSRS
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