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Advancements in application of the zebrafish model of Alzheimer’s disease

MAN Haishuo, CHEN Hongli, HE Yue, SUN Yaxuan, HUO Qing, DAI Xueling”

( Department of Food and Biomedicine, College of Biochemical Engineering, Beijing Union
University, Beijing 100023, China)
Corresponding author; DAI Xueling. E-mail: xueling@ buu. edu. cn

[ Abstract]  Alzheimer’s disease (AD) is a multifactorial degenerative disorder of the central nervous system that
mainly manifests as cognitive dysfunction and loss of speech. In recent years, the zebrafish has attracted extensive attention
because of its high homology with humans in terms of brain structure and function, nerve conduction, and pathogenic genes
of AD. This article reviews the advantages of the zebrafish as an animal model of AD, covering topics in the pathogenesis of
AD and the evaluation and screening of drugs for treatment of AD. The overall goal is to provide new insights into the
pathogenesis of AD and development of novel drugs.
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Table 1 Application of zebrafish in the pathogenesis of AD

Pathogenesis Zebrafish model References
TAU-P301L TAU-P301L transgenic model [14]
Tau
. A152T . A152T gene mutati | (5]
Tau hypothesis p- AlS p- A152T gene mutation mode

MAPT MAPT gene model [16]
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FapC [20]

. . FapC amyloid fragments of Pseudomonas aeruginosa interaction model
Amyloid hypothesis

PSEN PSEN gene model [21]

/ [22]

Neural stem cell/progenitor cell regeneration model

Heavy metal toxicity model [23-26

Pesticide residue model [27-31

Cholinergic hypothesis Environmental pollutant model [32-34
AD Chemical induced AD model [35-36

Folate deficiency model (371

Oxidative stress model (8]

L1 ORL1 gene 1 (3]

Studies on other pathogenesis SOR SORLI gene mode

Mitochondrial dysfunction model [40]

IncRNA IncRNA model L41]

2.1 Tau NFTs, Tau
( neurofibrillary tangles, NFTs) NFTs AD
0 43
AD L AD , L Tau

Tau AD
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BBB, HI-6 AChE , EUMF, AD ,
B EUMF , AlCL,
, AB \ ,
s SH-SYSY EUMF
74 71
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Table 2 Screening of AD therapeutic drugs and their mechanism in zebrafish AD model
AD AD
Zebrafish AD model Medications for treating AD Action mechanism References
Tg(huc:eGFP) [85]
Tg(huc:eGFP) zebrafish line Hinokitiol ( Hino) Improve motor and neurodf}velopmenlal
defects of zebrafish
LAB4 appa s
~ LABI2 o
Pediococcus acidilactici LAB4 and Down-regulating the expression of appa gene in zebrafish
lactobacillus plantarum LABI12 brain, improved spatial learning and memory ability
_ 6- -1- AChE (87]
Cotinine and 6-hydroxy-l-nicotine Alleviates anxiety-like behavior and memory disorders,
reduces brain oxidative stress and AChE activity
. o [88]
AD Lantana camara leaf extract Enhance the learnlng and memory a}nht.y of zebrafish,
. L reduce inflammation in brain
Scopolamine induced
AD model
Coriandrum sativum var. microcarpum Alleviates anxiety-like behavior and (8]
essential oil memory disorders
. . i actiuity . . [90]
Rhoifolin Restore (,I’IOII'I’leI‘bI'(, a(',llvlly and improve
brain oxidative stress
AD el ind f:lDb LPS/AIC, -
I ! ”rr‘l?h'e ,(lin' uze‘l y, Hizikia fusiforme functional oil Reduce brain inflammation, improve zebrafish and
tpopolysaccharideant atumimum alleviate LPS/ ALCL;-induced cognitive deficits
AD R
- N [92]
Akkermansia muciniphila Improving and preventing diabetes with AD improves
memory, aggression, and anxious behavior in zebrafish
/ (GSK3-B),
B DIPQUO Tau (03]
Osteoblast differentiation DIPQUO Inhibit serine/threonine kinase ( GSK3-8) ,
inhibit Tau protein activation
4- -2- -1,2,4 -
AD T
23,5- / (GSK3-8) [94]

AD model induced by
okada acid

4-benzyl-2-methyl-1,2,4-
thiadiazolidine-3,5-dione

Inhibit serine/threonine kinase ( GSK3-8)
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