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[ABSTRACT] Inflammatory bowel disease (IBD) is a chronic, relapsing intestinal disorder driven by
multiple factors including genetics, immunity, and environment, and is clinically classified into ulcerative
colitis and Crohn's disease. Currently, mice and zebrafish are the primary experimental animals used in IBD
research, among which zebrafish have emerged as an ideal model due to their unique advantages.
Compared with rodent models, zebrafish serve as an effective and convenient model, offering advantages
such as a short life cycle, robust reproductive capacity, small size, and transparent embryos. These
characteristics make zebrafish highly suitable for dynamic tracking of continuous pathological progression
and high-throughput drug screening. Zebrafish share over 70% genetic homology with humans, and their
intestinal cellular composition and ontogeny closely resemble those of humans. Moreover, the structure
and characteristics of their gut microbiota are similar to the human intestinal microbiome, providing a solid
foundation for studying the relationship between gut microbiota and IBD. With advances in biotechnology,
zebrafish IBD models generated by chemical induction or genetic engineering can accurately simulate the
core pathological features of human IBD, such as intestinal wall thickening, inflammatory cell infiltration,
and elevated expression of pro-inflammatory factors. These models have played a significant role in
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revealing the pathogenesis of IBD as well as the development of targeted therapeutic drugs. This article
first outlines the intestinal characteristics of zebrafish and features of zebrafish IBD models, then provides

an in-depth analysis of their application in IBD pathogenesis research from multiple aspects, including

genetics, immunity, environment and diet, and infection. It also reviews research progress on the
application of zebrafish in the development of anti-inflammatory drugs, probiotics, and traditional Chinese
medicine therapies, aiming to provide researchers with references for the rational use of zebrafish models
at all stages of preclinical research, to advance fundamental IBD research and accelerate breakthroughs in

this field.
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Table 1 Comparison of chemically induced colitis models in zebrafish and mice

LER = TNBS /MR iEE DSS /R TNBSHI S &EE DSSS @R
Comparison dimension TNBS mouse model DSS mouse model TNBS zebrafish model DSS zebrafish model
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dependence
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Innate immunity
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Adaptive immunity

B(HES, ZH5E>90d)

iE: TNBS, 2,4,6-=fEXHER,; DSS, AREMEMN.

Note: TNBS, 2,4, 6-trinitrobenzene sulfonic acid; DSS, dextran sulfate sodium.
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(TiSOD) *F IBD HIAIT RUR . Z5RE/R, TiSODIRYT
BEND T P i R B TR R A IR, AR
Zefif 7 TNBS B FHIZE A SOEIR . ST, TiSOD 1£ DSS
175 S 10 /IN R 45 7 R A R SRADL A BT R B8R
XA TISOD ByiRy 7 1E B A B A& . 2%
A (tofacitinib) & —FER T Janus S5 555
T G A+ (Janus kinase—signal transduction and
activator of transcription, JAK-STAT) fE5BEEE/NS
TFIAKHIHIH, FEA TR R EERERXIEITTR
SR B (fingolimod) B—Rit g T, BHETE
7 % RMEREALAE o Mousavi 25 100 jE L TNBS %55 A9 Bk
FERE S AL KA, PR T S R SRE AR
BT R, SR ER, FEEBMAS R
FEHREA R SGE S I R ER, B, FFRE
TR 0.45 mg/L INZRILH R HTRBOR . EHFTERER]
&, FRIREA e A e R E S S uC
42 SmEEDYHAR

FEIGY7 IBD B rh, fi R AR N — R AT
FRIEZRHZZTE, b A ANt A2 15 A i 1%k
SR T PR SRR AR F B . Huang 5 ) j@1 DSS 1%
SHPES BN, SEEEMEIefatEE R, M
NANESRIEHT 40 AR TR L 8 AR B & EE
RvE B f AR B AR . Hodr, SRR AT R XY
(Bacillus smithii XY1) {EVRE R 245t Y1
RIEARE FREERE T, Tt GRS
BIFTRBOR , %W 78 N7 e BE A5 U 2% it TBD Y g A ]
fefft THH S, ATEC HEME 5 CD J7iE KAE AT & 4
EUIRER, CDEEHEEMEIE R FHI,
BR BRI ATEC 7E 16 AJ B8 N — FhA R0 T6 7 SR8 o
Nag % ) J@ e B B o R/ 575 5%10° CFU/mL
HYATECTAIRT 6 h, FEFAE EEOKFRGTR 18 h,
BN T AIEC /B GER DE S fa i 8, AL R IR,
AIEC G BE h fr i A AR 8 K7 (W0 TNF -
IL-1B Ay FHAER) HIRIAEZE L. NHE—PRAER
fA#F B Nissle 1917 (Escherichia coli Nissle 1917, EcN)
BITER, BF7E AR T 3PhSEge 5% EcN 5 AIEC
IR (1 1EER]) . EcN TS HEER (GeB&ET

EcN 6 h, FRZ#EF AIEC 6 h), DU EcNiGTT A
(SEREET AIEC6h, FREETENG6h). FHRER,
EcN7E 3 ff5 =8 B & /> 1 AIEC fEBE St figiE
et (WADA97%), FFEM T AL BHFIER R
Ri, XFRHHEcN BATRBFIGTT AIEC FIREEM. N
T EeN 1E iz 18 HE 17 € A DA RH. L 575 5 BT Xof g 1 5 A=
22, [F, SIS B A eI A B [ #ME, Chen
S 1) I B PR PSS SR AT T AR B A T R T A5 AL Y EeN
725 7% (bacterial ghost, BGs), HF DSS%ESAIH &
IBD BALIGIE T BGs RUAEHPERTGT EM . 45 REIR,
EcN BGs REm RN Tt S MlzE, HEZERIKTH
ERATEMES (reactive oxygen species, ROS) 7KFA(
s REtl, T (e R AT TNF-o FIEE B 68
EH -9 (matrix metalloproteinase—9) HJ XL K i ,
A, EcN BGs R4 fi# 1 DSS 5 SR I71E Y sk AT ER
FEA BRI, XELEEREEH, EcN BGs MR
EcN BBt e, R TG E R, RefR
N—FHFF IBD VBT B A R R R 2595515 2R ¢
AR, KR & AR R0 7 e R
HSPEr, Ak inimEEEr:, A ESINEmERIE,
Chen %5 1) 5555 14 d 25 BAEBE S IR 2 3% R HE, fi
HipE RIERFR2RARAT G, g A 7S]
PiE RAEMPIRERRS o BlfS, AT S A FLOUBAT
BL-99 (Biﬁdobacterium lactis BL-99) RbFHPE 4,
R -1B MFREAEE T, HIL-10FI1L-12 /958
KB, [FRSGE TS A mEH S R, S
TR AR . IX5RH, BL-99 B Y7578
I NLFCEEhRE, St AR s B R 5 R HY
WERIE, JFEmEhRE. FIRIXSRRFERA, F)
FHBE S, R 5 et A B S 18 EROMH BRI, fE
N g A2 R AE IBD B BTG 7 H AO /R SR A B A BRISAR
TEAISEEAE S
4.3 HHRTHVAR

P AR AR R IR =) el b 265 TBD TG 77 2540 B
Ve th B HE T EEEM . Yok U @i A SO EdE
S S ARIIGIE, 40 2R M5 56080
7, DU SEEEZ ARG S 08 PubMed IR [E
I DR ) 509 2 R B B B 55 AR AH DR A5 S SR N £ i
R, T 1015 B IiE SOE PO i 2 DI B
57T WhfS, ISR T 5 IBD AR &
ez, SRSERME LS, TEEE T 74 M4
53, FFRIF TNBS 53 AUDE S A g s M 7 i) %2
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Roimi, mATzH 6 M EA BETRMEHE UK
77 (REH. BET. FERE. SRR, HE5H
TR o XL RE T I DE = iz 18 R
FEEIAR R AT ROS KSR A /=50 530 IBD HHEGIRTT
23 e S EAE AL B R R T = R SR
BEFI RO o SRR RS EE BT
RYEA, X IBD Wiy BEABERR AN E. S A
FEFHA, TR FH e Y o R A A AR YDA AT
Mo Jia%g W mE A B K AR ZEH-25Ed (mulberry leaf
flavonoids, MLF) J% 27 il #& 7 5% M- 25 i 66 % 7= 4
(enzymatic hydrolysates of MLF, EMLF), F&/H TNBS
75 S B D B A AR A T AR [F] ] & MLF #1 EMLEF X fi7
ERIENBGEEERH . 4558 57K, EMLF B55GE THS
BIHERA, O TR AR, R T RE
KIF (0 TNF-a. IL-1B55) HOZRIAKT:, HAARM
FARIGMERMLE, #—2D 181 W4 2B AR 4 7
YA, BRFE N BRI EMLF AT 388 5 15 I s A A
REEGIRIEA . %R N RMEIRE SRR
& KRR Gt R AT AR T A BB KR
FIEA BENPIRIERH, HEEETIImEY IR, %t
SRR A s BT 556
Li%s U7 @5k DSS 6 SAUBE SR T RFEIRE %
KR BRI BT R AU A B . 455 E
N, ST RE G R T RER T (W18
IL-8 FIMMP9) HYERIA, 1R T IniE LR #ifn, i
fm 7 SOD M, H AR B 7E H 2 ik B2 IN 2RI i e
IR H—D R, WERL PRI R
BV EHIRPIEMEEETIEG, MR RN
—ERTIR IR o FI B S S ARAI ] R 257
AT ST, e IER R P2 AR B2
alidth, #EEsEHL 5MNRELEFHIRES,

5 BESRE

PRy A/ ETHBETI5R. KRB BRI
. OeFEREL . 5 AREARRMER, Xk
HIAE 2R DAL 5 AR IE R s FEARUE , 1S 3E
i B RCHTFEIBD Am AL RTG S FBAEA, H
LT e BBAEPHG . PO R ANEL AL A=A 2o
FRPEREMMAMNE. 1BD 2 —Mi &L HEHE
TR ZMEpom, HATHI 2500t 52 Al A E S8 TR AE ST
RUNSED ik b, AT EIG T 9P E (R R
IR & T R ERENAIR. S @Ry

WA Y, 78 H w AR DT S A A A AR IC
ARy HEABHEEAR KRR, FERERRORF e %
ARFBAISCRE T, X R A 07 287 & BEON IBD
SFHEZHERT TE. RESGYRBEENSE,
HEoh, PESEAZ MBS BERRE K AP
P75 TH SHFLEIP AR, AT E NP IR IR T2
Vi eEMEEmRAER TR, EoMEsE. i
fEeett. BEMEsIE. MEErE. PRSI T iR
POER . IR R .
RERDEE—MLBEAEY, HERS5AL
e, JREMRREF T HNER, RS EIEFT
R RIRFE—E R RIRRTE . Rl R AR
e, WRRSFREXEER, JTFEEAFEMEKN
SPIEADRIIERF RS R T St . Ieoh, 7Ept S
HIEEPIE i, WRROCTEMASCHC BRI, 2
Dt B ML, (HFFRA QSR B AT
HRATY 5 8 IR D DR S R 2 R e A T, AR
T A R R B G BRI ], ARAP Sh e e A
i o
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