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ABSTRACT 
 

Treatment and effective therapies of most of the neurodegenerative disease are not available due 
to social and economic factors which makes it incurable. Huntington’s disease is one of such 
disease. Huntington’s disease (HD) is an inherited condition which leads to progressive 
degeneration of nerve cells may leads to cognitive, behavioral, and psychiatric symptoms. 
Discovery of zebrafish has filled the gap between in vitro and in vivo assays and makes the study 
of neuroscience easy with less complications. Zebrafish model has become a recent topic to focus 
on, as its utility in the study of neurological disease and role in improving screening methods makes 
the treatment and therapies more productive. Zebrafish hold many advanced functional genomics 
like human disease, the understanding of genetics, neurodegenerative disease and disorders and 
the discovery of therapeutics. It assess the mutant gene, etiology of human’s disease, and it is role 
in the disease progression and allows the identification of relevant treatment for the same. This 
review highlights the role of the zebrafish in the Huntington’s disease. 
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1. INTRODUCTION  
 

Huntington’s disease (HD) is an autosomal 
dominant monogenic neurodegenerative disease 
which means that one person needs only one 
copy of defective gene to develop disorder that 
occurs due to the mutation in huntingtin or HTT 
gene. Mutation in HTT gene encodes abnormal 
trinucleotide that leads to glutamine (cag) 
expansion at the HTT protein amino terminal. A 
decline in the huntingtin cause abnormality in the 
normal pathogenesis [1]. HD is one of the nine 
degenerative diseases characterized by the 
progressive deficit, mood alterations, involuntary 
movements, weight loss (even with the adequate 
dietary intake) and psychological symptoms [2]. 
HD like the most neurodegenerative disease is 
incurable and fatal after 15-20 years of onset 
because its pathology evidence, the gradual and 
progressive death of medium spiny gamma-
amino butyric acid (GABA) neurons of the 
striatum and selective death of the neurons 
found in the deep cerebral cortex [3]. 
 

Zebrafish, danio rerio belongs to the highly 
divergent genera cyprinid and family cyprinidae. 
Danio rerio, common carp (cyprinus carpio) and 
barbus(barbus intermedius), the genera danio 
and cyprinus separated 50 million years ago and 
cyprinus and cyprinus and barbus diverged 30 
million years ago [4]. Zebrafish has been proved 
to be a vertebrate model for the study of 
neurodegenerative disease, developmental 
biology, and gene function. The unique feature 
about the zebrafish is that it has all the main 
organs for metabolism [5]. Popularity of   zebrafish 
are not only that they are vertebrate, but they are 
more evolutionary alike to humans than 
invertebrates. Many studies revealed that in the 
zebrafish, HTT gene has 70% similarity with the 
human protein. These highlights make zebrafish 
a possibly reasonable living being to assess the 
effect of medications on the neuronal 

development and capacity [6]. This survey 
intends to assess the plausibility of zebrafish as 
a framework for therapeutic aspect of 
Huntington’s disease. 
 

2. BEHAVIORAL NEUROSCIENCE OF 
ZEBRAFISH 

 
Zebrafish, specifically, have been very much 
utilized in hereditary qualities, neuroscience, 
pharmacology, and toxicology [7]. The following 
and continuous advance is to stretch out the 
zebrafish model to seek after inquiries of social 
neuroscience, an endeavor that requires 
substantial, dependable, and productive 
techniques for conduct appraisal [8]. Fish are 
effortlessly reared on a large scale and grow 
quickly, diminishing the expense of trial and error 
and fundamentally expanding research 
throughput-possibly, more investigations can be 
run significantly quicker to respond to quite a few 
inquiries (Fig. 1). Zebrafish has quickly turned 
into a noticeable model for concentrating on the 
atomic premise of vertebrate neurodevelopment. 
The logical capability of the zebrafish was found 
by George Streisinger. The unmistakable chorion 
of the zebrafish permits the nonstop 
representation of neuroanatomy; their quick turn 
of events and openness to hereditary 
investigation make the zebrafish a fantastic 
model framework for atomic and unthinking 
investigations of neurodevelopment. Since its 
presentation, numerous hereditary freaks have 
opened up, including assortments that can assist 
with deciding the atomic systems of 
neurobehavioral work. Zebrafish have been basic 
in the recognizable proof of an assortment of 
qualities influencing different parts of neural turn 
of events and capacity. Subsequently, the 
hereditary qualities and physiology of learning 
and memory are currently being all the more 
broadly concentrated in zebrafish [8,9]. 
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Fig. 1. Represent images of Zebrafish at embryonic (A), Larval (B), and adult (C) stage (9) 
Neurol., June 2018 https://doi.org/10.3389/fneur.2018.00347 

 

3. DISSEMINATION YEAR OF THE ESSENTIAL SURVEY PORTRAYING A ZEBRAFISH 
MODEL 

 
Over the year zebrafish model were used to study various diseases especially the disorder related to 
CNS as show in Fig. 2. 
 

 
 

Fig. 2. A plan of the use of zebrafish as a model for the examination of improvement issues and 
medicine exposure. The dissemination year of the essential survey portraying a zebrafish 

model of the improvement issue is highlighted [9] 

https://doi.org/10.3389/fneur.2018.00347
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4. ZEBRAFISH NEURODEGENERATIVE 
DISORDER MODEL 

 
In zebrafish, the huntingtin (HTT) quality has 
been cloned and sequenced with a 3121 
anticipated amino corrosive protein, which has 
70% personality with the human peptide 
succession Knockdown of HTT utilizing 
morpholino innovation disturbed various 
elements of zebrafish improvement bringing 
about little head and eyes, deferred or paler 
pigmentation, and vapid hypochromic blood 
[10,11]. In a different report, a 'Huntington's like' 
zebrafish was made by embedding mRNA of the 
N-terminal part of Htt with various length polyQ 
rehashes connected to a GFP-combination 
protein. The expanding polyQ length was related 
with an expansion in irregularities and apoptosis 
in the incipient organisms as soon as 24 hours 
p.f. [2]. The incipient organisms containing the 
Q102-GFP created considerations in the 
cytoplasm, which expanded in size by 
consolidation of the solvent Q102 peptide 
prompting insoluble stores. These discoveries 
affirmed a past report where articulation of poly 
Q56 or more noteworthy displayed harmfulness 
and irregularities in the zebrafish incipient 
organisms with incorporation bodies framed in 
over 70% of incipient organisms [12,13]. These 
examinations additionally explored the impact of 
collection inhibitors which recommended that the 
avoidance of accumulation didn't decrease the 
harmful impact on the fish, inferring that the 
development of more modest middle totals was 
the fundamental driver of poisonousness [14]. 
Hence, these models could be utilized to 
evaluate for novel mixtures for the treatment of 
HD by assessing either the anticipation of total 
development, improved freedom of totals, or the 
decrease in incipient organism demise                             
[15-20]. The zebrafish CNS is comparatively 
organized to that of different vertebrates and is 
customarily isolated into the climbing, slipping 
spinal cord, cranial nerves, motor spinal string, 

hindbrain, midbrain, Forebrain and tactile nerves. 
Human-related neurodegenerative infection 
proteins in zebrafish are homologous, featuring 
possibly saved sub-molecular cell works that  
can be effortlessly analyzed [2] as shown in 
Table 1. 
 

5. HUNTINGTON’S DISEASE TREATMENT 
ASPECT 

 
HD is an autosomal overwhelmingly acquired, 
trinucleotide rehash issue. The freak protein 
huntingtin (Htt) occupies an extended poly 
glutamine (poly Q) rehash at its N terminal locale 
[21,22]. Both additions of capacity and haplo 
insufficiency of the HD quality (likewise alluded to 
as IT15) appear to add to the advancement of 
this issue, yet the exact components prompting 
HD are still ineffectively perceived [23,24]. Aside 
from indicative treatment to deal with the 
development anomalies, no medications are 
accessible that can dial back the movement of 
HD. The zebrafish orthologue of HTT has been 
distinguished. Its prerequisite for zebrafish 
advancement and iron use has been uncovered 
through morpholino knockdown [25,26]. Despite 
the fact that deficiency of capacity of HTT didn't 
prompt specific neurodegeneration, 
misexpression of poly-Q extended HTT section 
causes protein total and neuronal passing. 
Curiously, sub-atomic chaperones can                          
stifle the total arrangement and neuronal 
passing, and a few classes of little particle 
compounds including hostile to prion compounds 
have been approved to restrain poly-Q total 
development in zebrafish. These investigations 
show that zebrafish is a promising framework for 
demonstrating HD and for tracking down likely 
restorative treatment of HD [27,28].                         
Utilizing zebrafish as a model organic entity, 
logical progressions can be made in 
understanding the HD pathology/components 
with the expectation of creating likely treatments 
soon [29,30]. 

 
Table 1. Zebrafish orthologs of human genes involved in HD 

 

Disease Protein Human Gene Zebrafish Gene Amino Acid 
Similarity 
(%) 

Huntington’s 
Disease [2] 

Huntingtin  

 

HTT GeneID: 3064 
Locus: 4q16.3 Protein 
length: 3144 

htt GeneID: 30214 
Chromosome: 1 Protein 
length: 3121 

70  
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6. CONCLUSION 
 
Zebrafish have been widely utilized in the 
investigation of the CNS. All the more as of late, 
the utilization of zebrafish as a model of human 
CNS illnesses and for drug revelation has 
expanded. It helps in determining the outcome of 
reduced HTT gene expression in HD. Zebrafish   
modelling give a new direction in the molecular 
biology including the area of natural drug 
discovery, drug optimization, Nano medicine and 
regeneration medicine. Furthermore, the 
development attributes of zebrafish push the 
researchers to understand the etiology and the 
pathogenesis of the disease and hence it makes 
the way to find the optimal treatment for the 
disease and disorders. Thus, this makes the 
zebrafish a suitable organism to evaluate the 
therapeutic aspect of the drugs for neural 
development and neurological disorder. 
 

CONSENT  
 
It is not applicable. 
 

ETHICAL APPROVAL 
 
It is not applicable. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Xi Y, Noble S, Ekkeí M. Modeling neuro 
degeneration in zebrafish. Curr Neurol 
Neurosci Rep 2011 Jun;11(3):274-82.  
DOI: 10.1007/s11910-011-0182-2 

2. Pitchai A, Rajaíetinam RK, Fíeeman JL. 
Zebíafish as an Emeíging Model foí 
Bioassay- Guided Natuíal Píoduct Díug 
Discoveíy foí Neuíological Disoídeís. 
Medicines (Basel). 2019 May 30;6(2):61.  
DOI: 10.3390/medicines6020061 

3. kruiswijk CP, Hermsen TT, Westphal AH. 
A novel functional class1 lineage in 
zebrafish (danio rerio) carp (Cyprinus 
carpio) and large barbus (Barbus 
intermedius) showind an unusual 
sonservation of the peptide binding 
domains. J Immunol. 2002 Aug15; 
169(4):1936-47. 

4. Karlovich CA, John RM, Ramirez L, 
Stainier DY, Myers, R.M. Characterization 
of the Huntington’s disease (HD) gene 

homolog in the zebrafish Danio rerio. Gene 
1998, 217, 117–125. 

5. Best JD, Aldeíton WK. Zebíafish: An in 
vivo model foí the study of neuíological 
diseases. Neuíopsychiatí Dis ľíeat. 2008 
Jun;4(3):567-76.  
DOI: 10.2147/ndt.s2056 

6. Kabashi E, Bíustein E, Champagne N, 
Díapeau P. Zebíafish models foí the 
functional genomics of neuíogenetic 
disoídeís. Biochim Biophys Acta. 2011 
Maí;1812(3):335-45.  

7. Henshall TL, Tucker B, Lumsden AL, 
Nornes S, Lardelli MT, Richards RI. 
Selective neuronal requirement for 
huntingtin in the developing zebrafish. 
Hum Mol Genet. 2009 Dec 
15;18(24):4830-42. 

8. Fetcho JR, Liu KS. Zebrafish as a model 
system for studying neuronal circuits and 
behavior. Annals of the New York 
Academy of Sciences. 1998;860:333–345. 

9. Vaz RL, Outeiro TF, Ferreira JJ. Zebrafish 
as an Animal Model for Drug Discovery in 
Parkinson’s Disease and Other Movement 
Disorders: A Systematic Review. Front. 
Neurol. 2018;9:347.  
DOI: 10.3389/fneur.2018.00347 

10. Penberthy WT, Shafizadeh E, Lin S. The 
zebrafish as a model for human 
disease. Frontiers in 
Bioscience. 2002;7:D1439–D1453. 

11. Streisinger G, Walker C, Dower N, 
Knauber D, Singer F. Production of clones 
of homozygous diploid zebra fish 
(Brachydanio rerio) Nature. 1981;291:293–
296. 

12. Guo S. Linking genes to brain, behavior 
and neurological disease: What can we 
learn from zebrafish? Genes, Brain and 
Behavior. 2001;3:63–74. 

13. Lumsden AL, Henshall TL, Dayan S, 
Lardelli MT, Richards RI. Huntingtin-
deficient zebrafish exhibit defects in iron 
utilization and development. Hum Mol 
Genet. 2007 Aug 15;16(16):1905-20. 

14. Using zebrafish to assess the impact of 
drugs on neural development and function. 
Expert Opin Drug Discov. 2009 Jul 
1;4(7):715-726. 

15. Walker FO. Huntington's disease. Lancet. 
2007 Jan 20;369 (9557):218-28. 

16. Roos RA. Huntington's disease: A clinical 
review. Orphanet J Rare Dis. 2010 Dec 
20;5:40.  
DOI: 10.1186/1750-1172-5-40  



Galley Proof 

 
 
 
 

Chaturvedi et al.; JPRI, 34(19B): 9-14, 2022; Article no.JPRI.83299 
 
 

 
14 

 

17. Aubeeluck A, Brewer H. Huntington's 
disease. Part 2: treatment and 
management issues in juvenile HD. Br J 
Nurs. (Huntington's disease. Part 2: 
treatment and management). 2008 Feb 28-
Mar 12;17(4):260-3.  
DOI: 10.12968/bjon.2008.17.4.28715 

18. Shannon KM, Fraint A. Therapeutic 
advances in Huntington's disease. Mov 
Disord. 2015 Sep 15;30(11):1539-46.  
DOI: 10.1002/mds.26331  
Epub 2015 Jul 30.  

19. Taylor JP, Hardy J, Fischbeck KH. Toxic 
proteins in neurodegenerative disease. 
Science. 2002;296:1991–1996.  
DOI: 10.1126/science.1067122 

20. Saluja D, Jhanji R, Kaushal S, Verma B, 
Sharma N, Singh R, et al. Importance of 
Zebrafish as an Efficient Research Model 
for the Screening of Novel Therapeutics in 
Neurological Disorders. CNS Neurol 
Disord Drug Targets. 2021;20(2):145-157.  
DOI: 
10.2174/1871527319666201207211927.  

21. Bandmann O, Burton EA. Genetic 
zebrafish models of neurodegenerative 
diseases. Neurobiol. Dis. 2010;40:58–65.  
DOI: 10.1016/j.nbd.2010.05.017 

22. Bai Q, Burton EA. Zebrafish models of 
Tauopathy HHS Public Access. Biochim. 
Biophys. Acta. 2011;1812:353–363.  
DOI: 10.1016/j.bbadis.2010.09.004 

23. Clarke AR. Transgenesis Techniques: 
Principles and Protocols. Springer; Berlin, 
Germany. 2003;561.  

24. Hruscha A, Krawitz P, Rechenberg A, 
Heinrich V, Hecht J, Haass C, Schmid B. 
Efficient CRISPR/Cas9 genome editing 

with low off-target effects in zebrafish. 
(Efficient CRISPR/Cas9 genome editing 
with low off-target ...) Development. 
2013;140:4982–4987. 

25. Tropepe V, Sive HL. Can zebrafish be 
used as a model to study the 
neurodevelopmental causes of autism? 
Genes Brain Behav. 2003 Oct;2(5):268-81.  

26. Guo S. Using zebrafish to assess the 
impact of drugs on neural development 
and function. Expert Opin Drug Discov. 
2009 Jul 1;4(7):715-726. 

27. Goessling W, North TE, Repairing quite 
swimmingly: Advances in regenerative 
medicine using zebrafish, Dis. Model. 
(Wolfram Goessling | Harvard Catalyst 
Profiles | Harvard ...) Mech. 2014;7:769–
776.  
DOI: 10.1242/dmm.016352  

28. Barreiro-Iglesias A, Mysiak KS, Scott AL, 
Reimer MM, Yang Y, Becker CG, Becker 
T, Serotonin promotes development and 
regeneration of spinal motor neurons in 
zebrafish, Cell Rep. 2015;13:924–932.  
DOI: 10.1016/j.celrep.2015.09.050 

29. White DT, Sengupta S, Saxena MT, Xu Q, 
Hanes J, Ding D, Ji H, Mumm JS. 
Immunomodulation-accelerated neuronal 
regeneration following selective rod 
photoreceptor cell ablation in the zebrafish 
retina. Proceedings of the National 
Academy of Sciences. 2017 May 
2;114(18):E3719-28. 

30. Karlovich CA, John RM, Ramirez L, 
Stainier DY, Myers RM. Characterization of 
the Huntington’s disease (HD) gene 
homolog in the zebrafish Danio rerio. 
Gene. 1998;217:117–125. 

 

© 2022 Chaturvedi et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/83299 

http://creativecommons.org/licenses/by/2.0

