
Zebrafish embryos and larvae as a complementary model for behavioural
research
Ahmad, F.

Citation
Ahmad, F. (2014, December 1). Zebrafish embryos and larvae as a complementary model for
behavioural research. Retrieved from https://hdl.handle.net/1887/29890
 
Version: Corrected Publisher’s Version

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/29890
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/29890


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/29890 holds various files of this Leiden University 
dissertation 
 
Author: Ahmad, Farooq  
Title: Zebrafish embryos and larvae as a complementary model for behavioural research 
Issue Date: 2014-12-01 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/29890


203 |  P a g e

 

 

 

 

 

 

 

 

 

 

 

---------------------------------------------- 

References 

---------------------------------------------- 

 
 
 
 
 
 
 
 



References 

 

204 | P a g e 

 

References 

1. Wilson L, Matsudaira PT, Goldstein LSB, Fyrberg EA (1995) Drosophila 
melanogaster: Practical Uses in Cell and Molecular Biology: Drosophila 
Melanogaster: Practical Uses in Cell and Molecular BiologyVolume 44: 
Elsevier Science. 

2. Kohler RE (1994) Lords of the Fly: Drosophila Genetics and the Experimental Life: 
University of Chicago Press. 

3. Wilson-Sanders SE (2011) Invertebrate models for biomedical research, testing, and 
education. ILAR J 52: 126-152. 

4. Chow PKH, Ng RTH, Ogden BE (2008) Using Animal Models in Biomedical 
Research: A Primer for the Investigator: World Scientific Publishing Company, 
Incorporated. 

5. Van Dam D, De Deyn PP (2006) Drug discovery in dementia: the role of rodent 
models. Nat Rev Drug Discov 5: 956-970. 

6. Roca X, Karginov FV (2012) RNA biology in a test tube--an overview of in vitro 
systems/assays. Wiley Interdiscip Rev RNA 3: 509-527. 

7. Ierodiakonou C (2011) The Psychology of Aristotle, The Philosopher: A 
Psychoanalytic Therapist's Perspective: Karnac Books. 

8. Darwin C (1859) On the Origin of Species by Means of Natural Selection, Or, The 
Preservation of Favoured Races in the Struggle for Life : J. Murray. 

9. Burkhardt RW (2005) Patterns of Behavior: Konrad Lorenz, Niko Tinbergen, and 
the Founding of Ethology: University of Chicago Press. 

10. van der Staay FJ, Arndt SS, Nordquist RE (2009) Evaluation of animal models of 
neurobehavioral disorders. Behav Brain Funct 5: 11. 

11. Agents CAMTIAAB, Sciences BL, Research ILA, Studies DEL, Council NR (2006) 
Overcoming Challenges to Develop Countermeasures Against Aerosolized 
Bioterrorism Agents:: Appropriate Use of Animal Models: National 
Academies Press. 

12. D'Mello GD, Steckler T (1996) Animal models in cognitive behavioural 
pharmacology: an overview. Brain Res Cogn Brain Res 3: 345-352. 

13. Porges SW (2006) Asserting the role of biobehavioral sciences in translational 
research: the behavioral neurobiology revolution. Dev Psychopathol 18: 923-
933. 

14. Allain H, Bentue-Ferrer D, Zekri O, Schuck S, Lebreton S, et al. (1998) Experimental 
and clinical methods in the development of anti-Alzheimer drugs. Fundam 
Clin Pharmacol 12: 13-29. 

15. Willner P (1997) Validity, reliability and utility of the chronic mi ld stress model of 
depression: a 10-year review and evaluation. Psychopharmacology (Berl) 134: 
319-329. 

16. Wong PC, Cai H, Borchelt DR, Price DL (2002) Genetically engineered mouse 
models of neurodegenerative diseases. Nat Neurosci 5: 633-639. 

17. Bolon B (2004) Genetically engineered animals in drug discovery and 
development: a maturing resource for toxicologic research. Basic Clin 
Pharmacol Toxicol 95: 154-161. 



References 

 

205 | P a g e 

 

18. Lunardi A, Nardella C, Clohessy JG, Pandolfi PP (2014) Of model pets and cancer 
models: an introduction to mouse models of cancer. Cold Spring Harb Protoc 
2014: 17-31. 

19. Fahey JR, Katoh H, Malcolm R, Perez AV (2013) The case for genetic monitoring of 
mice and rats used in biomedical research. Mamm Genome 24: 89-94. 

20. Schnabel J (2008) Neuroscience: Standard model. Nature 454: 682-685. 
21. Crabbe JC, Morris RG (2004) Festina lente: late-night thoughts on high-throughput 

screening of mouse behavior. Nat Neurosci 7: 1175-1179. 
22. Wehner JM, Radcliffe RA, Bowers BJ (2001) Quantitative genetics and mouse 

behavior. Annu Rev Neurosci 24: 845-867. 
23. Ferguson SA, Maier KL (2013) A review of seasonal/circannual effects of laboratory 

rodent behavior. Physiol Behav 119: 130-136. 
24. Yerkes RM (1907) The dancing mouse: A study in animal behavior: The Macmillan 

Company. 
25. Mench JA (2000) Refinement in behavioural research. In: Balls M, Zeller AM, 

Halder ME, editors. Progress in the Reduction, Refinement, and Replacement of 
Animal Experimentation: Elsevier Science B.V. 

26. Russell WMSBRL (1959) The principles of humane experimental technique. 
London: Methuen. 

27. Carbone L (2011) Pain in laboratory animals: the ethical and regulatory 
imperatives. PLoS One 6: e21578. 

28. Spence R, Gerlach G, Lawrence C, Smith C (2008) The behaviour and ecology of the 
zebrafish, Danio rerio. Biological Reviews 83: 13-34. 

29. Talwar PK, Jhingran AG (1991) Inland fishes of India and adjacent countries: 
Oxford & IBH Pub. Co. 

30. Lieschke GJ, Currie PD (2007) Animal models of human disease: zebrafish swim 
into view. Nature reviews Genetics 8: 353-367. 

31. Ali S, Champagne DL, Spaink HP, Richardson MK (2011) Zebrafish embryos and 
larvae: a new generation of disease models and drug screens. Birth defects 
research Part C, Embryo today : reviews 93: 115-133. 

32. Colwill RM, Creton R (2011) Locomotor behaviors in zebrafish (Danio rerio) 
larvae. Behavioural Processes 86: 222-229. 

33. Kimmel CB, Ballard WW, Kimmel SR, Ullmann B, Schilling TF (1995) Stages of 
Embryonic-Development of the Zebrafish. Developmental Dynamics 203: 253-
310. 

34. Parichy DM, Elizondo MR, Mills MG, Gordon TN, Engeszer RE (2009) Normal table 
of postembryonic zebrafish development: staging by externally visible 
anatomy of the living fish. Dev Dyn 238: 2975-3015. 

35. Lu JW, Hsia Y, Tu HC, Hsiao YC, Yang WY, et al. (2011) Liver Development and 
Cancer Formation in Zebrafish. Birth Defects Research Part C-Embryo Today-
Reviews 93: 157-172. 

36. Tao T, Peng JR (2009) Liver development in zebrafish (Danio rerio). Journal of 
Genetics and Genomics 36: 325-334. 

37. Porazzi P, Calebiro D, Benato F, Tiso N, Persani L (2009) Thyroid gland 
development and function in the zebrafish model. Molecular and Cellular 
Endocrinology 312: 14-23. 



References 

 

206 | P a g e 

 

38. Alt B, Reibe S, Feitosa NM, Elsalini OA, Wendl T, et al. (2006) Analysis of origin and 
growth of the thyroid gland in zebrafish. Developmental Dynamics 235: 1872-
1883. 

39. Umans RA, Taylor MR (2012) Zebrafish as a Model to Study Drug Transporters at 
the Blood-Brain Barrier . Clinical Pharmacology & Therapeutics 92: 567-570. 

40. Jeong JY, Kwon HB, Ahn JC, Kang D, Kwon SH, et al. (2008) Functional and 
developmental analysis of the blood-brain barrier in zebrafish. Brain Research 
Bulletin 75: 619-628. 

41. Howe K, Clark MD, Torroja CF, Torrance J, Berthelot C, et al. (2013) The zebrafish 
reference genome sequence and its relationship to the human genome. Nature 
496: 498-503. 

42. Liu R, Lin S, Rallo R, Zhao Y, Damoiseaux R, et al. (2012) Automated phenotype 
recognition for zebrafish embryo based in vivo high throughput toxicity 
screening of engineered nano-materials. PLoS One 7: e35014. 

43. Dahm R, Geisler R (2006) Learning from small fry: The zebrafish as a genetic 
model organism for aquaculture fish species. Marine Biotechnology 8: 329-345. 

44. Ali S, Champagne DL, Spaink HP, Richardson MK (2011) Zebrafish Embryos and 
Larvae: A New Generation of Disease Models and Drug Screens. Birth Defects 
Research Part C-Embryo Today-Reviews 93: 115-133. 

45. Norton W, Bally-Cuif L (2010) Adult zebrafish as a model organism for 
behavioural genetics. BMC Neurosci 11: 90. 

46. Kokel D, Bryan J, Laggner C, White R, Cheung CYJ, et al. (2010) Rapid behavior-
based identification of neuroactive small molecules in the zebrafish. Nature 
Chemical Biology 6: 231-237. 

47. Downes GB, Granato M (2006) Supraspinal input is dispensable to generate glycine-
mediated locomotive behaviors in the zebrafish embryo. Journal of 
Neurobiology 66: 437-451. 

48. McKeown KA, Downes GB, Hutson LD (2009) Modular Laboratory Exercises to 
Analyze the Development of Zebrafish Motor Behavior. Zebrafish 6: 179-185. 

49. Emran F, Rihel J, Dowling JE (2008) A behavioral assay to measure responsiveness 
of zebrafish to changes in light intensities. J Vis Exp. 

50. Qian H, Zhu Y, Ramsey DJ, Chappell RL, Dowling JE, et al. (2005) The optokinetic 
response of larval zebrafish. Investigative Ophthalmology & Visual Science 46. 

51. Zou SQ, Yin W, Zhang MJ, Hu CR, Huang YB, et al. (2010) Using the optokinetic 
response to study visual function of zebrafish. J Vis Exp. 

52. Krauss A, Neumeyer C (2003) Wavelength dependence of the optomotor response in 
zebrafish (Danio rerio). Vision Research 43: 1273-1282. 

53. Maaswinkel H, Ti L (2003) Spatio-temporal frequency characteristics of the 
optomotor response in zebrafish. Vision Research 43: 21-30. 

54. Steenbergen PJ, Richardson MK, Champagne DL (2011) Patterns of avoidance 
behaviours in the light/dark preference test in young juvenile zebrafish: a 
pharmacological study. Behavioural brain research 222: 15-25. 

55. Ali S, Champagne DL, Richardson MK (2012) Behavioral profiling of zebrafish 
embryos exposed to a panel of 60 water-soluble compounds. Behavioural brain 
research 228: 272-283. 



References 

 

207 | P a g e 

 

56. Kokel D, Peterson RT (2011) Using the zebrafish photomotor response for 
psychotropic drug screening. Methods in cell biology 105: 517-524. 

57. Augustine-Rauch K, Zhang CX, Panzica-Kelly JM (2010) In vitro developmental 
toxicology assays: A review of the state of the science of rodent and zebrafish 
whole embryo culture and embryonic stem cell assays. Birth Defects Res C 
Embryo Today 90: 87-98. 

58. Bailey J, Oliveri A, Levin ED (2013) Zebrafish model systems for developmental 
neurobehavioral toxicology. Birth defects research Part C, Embryo today : 
reviews 99: 14-23. 

59. Levin ED, Tanguay RL (2011) Introduction to zebrafish: current discoveries and 
emerging technologies for neurobehavioral toxicology and teratology. 
Neurotoxicology and Teratology 33: 607. 

60. Ahmad F, Noldus LPJJ, Tegelenbosch RAJ, Richardson MK (2012) Zebrafish 
embryos and larvae in behavioural assays. Behaviour 149: 1241-1281. 

61. Ahmad F, Richardson MK (2013) Exploratory behaviour in the open field test 
adapted for larval zebrafish: Impact of environmental complexity. 
Behavioural processes 92: 88-98. 

62. Watkins J, Miklosi A, Andrew RJ (2004) Early asymmetries in the behaviour of 
zebrafish larvae. Behavioural Brain Research 151: 177-183. 

63. Stewart A, Wu N, Cachat J, Hart P, Gaikwad S, et al. (2011) Pharmacological 
modulation of anxiety-like phenotypes in adult zebrafish behavioral models. 
Progress in neuro-psychopharmacology & biological psychiatry 35: 1421-1431. 

64. Panula P (2010) Hypocretin/orexin in fish physiology with emphasis on zebrafish. 
Acta Physiol (Oxf) 198: 381-386. 

65. Saszik S, Bilotta J (1999) Effects of abnormal light-rearing conditions on retinal 
physiology in larvae zebrafish. Investigative Ophthalmology & Visual Science 
40: 3026-3031. 

66. Barros TP, Alderton WK, Reynolds HM, Roach AG, Berghmans S (2008) Zebrafish: 
an emerging technology for in vivo pharmacological assessment to identify 
potential safety liabilities in early drug discovery. British Journal of 
Pharmacology 154: 1400-1413. 

67. Maximino C, da Silva AW, Gouveia A, Jr., Herculano AM (2011) Pharmacological 
analysis of zebrafish (Danio rerio) scototaxis. Progress in neuro-
psychopharmacology & biological psychiatry 35: 624-631. 

68. Niu X, Shi H, Peng J (2010) The role of mesodermal signals during liver 
organogenesis in zebrafish. Sci China Life Sci 53: 455-461. 

69. Swoger J, Muzzopappa M, Lopez-Schier H, Sharpe J (2010) 4D retrospective lineage 
tracing using SPIM for zebrafish organogenesis studies. J Biophotonics. 

70. Rubinstein AL (2003) Zebrafish: from disease modeling to drug discovery. Current 
opinion in drug discovery & development 6: 218-223. 

71. Oksanen KE, Halfpenny NJ, Sherwood E, Harjula SK, Hammaren MM, et al. (2013) 
An adult zebrafish model for preclinical tuberculosis vaccine development. 
Vaccine 31: 5202-5209. 

72. McGrath P, Seng WL (2013) Use of zebrafish apoptosis assays for preclinical drug 
discovery. Expert opinion on drug discovery 8: 1191-1202. 



References 

 

208 | P a g e 

 

73. Parng C, Seng WL, Semino C, McGrath P (2002) Zebrafish: a preclinical model for 
drug screening. Assay and drug development technologies 1: 41-48. 

74. Anisman H, Matheson K (2005) Stress, depression, and anhedonia: caveats 
concerning animal models. Neuroscience and Biobehavioral Reviews 29: 525-
546. 

75. Belzung C, Griebel G (2001) Measuring normal and pathological anxiety-like 
behaviour in mice: a review. Behavioural brain research 125: 141-149. 

76. Prut L, Belzung C (2003) The open field as a paradigm to measure the effects of 
drugs on anxiety-like behaviors: a review. European Journal of Pharmacology 
463: 3-33. 

77. (2005) The ethics of research involving animals. Atla-Alternatives to Laboratory 
Animals 33: 324-325. 

78. Meerburg BG, Brom FW, Kijlstra A (2008) The ethics of rodent control. Pest 
Management Science 64: 1205-1211. 

79. Markou A, Chiamulera C, Geyer MA, Tricklebank M, Steckler T (2009) Removing 
obstacles in neuroscience drug discovery: the future path for animal models. 
Neuropsychopharmacology : official publication of the American College of 
Neuropsychopharmacology 34: 74-89. 

80. Champagne DL, Hoefnagels CCM, de Kloet RE, Richardson MK (2010) Translating 
rodent behavioral repertoire to zebrafish (Danio rerio): Relevance for stress 
research. Behavioural brain research 214: 332-342. 

81. Cole LK, Ross LS (2001) Apoptosis in the developing zebrafish embryo. Dev Biol 
240: 123-142. 

82. Anisman H, Matheson K (2005) Stress, depression, and anhedonia: Caveats 
concerning animal models. Neuroscience and Biobehavioral Reviews 29: 525-
546. 

83. Belzung C, Griebel G (2001) Measuring normal and pathological anxiety-like 
behaviour in mice: a review. Behavioural brain research 125: 141-149. 

84. Bourin M, Hascoet M (2003) The mouse light/dark box test. European Journal of 
Pharmacology 463: 55-65. 

85. Serra EL, Medalha CC, Mattioli R (1999) Natural preference of zebrafish (Danio 
rerio) for a dark environment . Brazilian Journal of Medical and Biological 
Research 32: 1551-1553. 

86. Young R, Johnson DN (1991) A fully automated light/dark apparatus useful for 
comparing anxiolytic agents. Pharmacology, biochemistry, and behavior 40: 
739-743. 

87. Rihel J, Prober DA, Arvanites A, Lam K, Zimmerman S, et al. (2010) Zebrafish 
behavioral profiling links drugs to biological targets and rest/wake 
regulation. Science 327: 348-351. 

88. Truong L, Harper SL, Tanguay RL (2009) Evaluation of Embryotoxicity Using the 
Zebrafish Model. pp. 271-279. 

89. DiMasi JA, Hansen RW, Grabowski HG (2003) The price of innovation: new 
estimates of drug development costs. Journal of health economics 22: 151-185. 

90. Agid Y, Buzsaki G, Diamond DM, Frackowiak R, Giedd J, et al. (2007) Viewpoint - 
How can drug discovery for psychiatric disorders be improved? Nature 
Reviews Drug Discovery 6: 189-201. 



References 

 

209 | P a g e 

 

91. Craven R (2011) The risky business of drug development in neurology. Lancet 
neurology 10: 116-117. 

92. Kaitin KI (2010) Deconstructing the drug development process: the new face of 
innovation. Clinical pharmacology and therapeutics 87: 356-361. 

93. Lorenzetti S, Altieri I, Arabi S, Balduzzi D, Bechi N, et al. (2011) Innovative non-
animal testing strategies for reproductive toxicology: the contribution of 
Italian partners within the EU project ReProTect. Annali Dell Istituto 
Superiore Di Sanita 47: 429-444. 

94. Ali S, Champagne DL, Alia A, Richardson MK (2011) Large-scale analysis of acute 
ethanol exposure in zebrafish development: a critical time window and 
resilience. PloS one 6: e20037. 

95. Shin JT, Fishman MC (2002) From zebrafish to human: Modular medical models. 
Annual Review of Genomics and Human Genetics 3: 311-340. 

96. Schaaf MJM, Champagne D, van Laanen IHC, van Wijk DCWA, Meijer AH, et al. 
(2008) Discovery of a functional glucocorticoid receptor beta-isoform in 
zebrafish. Endocrinology 149: 1591-1599. 

97. Kalueff AV GS, Stewart AM, Green J, Kyzar E, Roth A, Zapolsky I. (2010-2011) The 
Zebrafish Neurophenome Project. 

98. Ali S, van Mil HGJ, Richardson MK (2011) Large-Scale Assessment of the Zebrafish 
Embryo as a Possible Predictive Model in Toxicity Testing. PloS one 6. 

99. Langheinrich U, Vacun G, Wagner T (2003) Zebrafish embryos express an 
orthologue of HERG and are sensitive toward a range of QT-prolonging 
drugs inducing severe arrhythmia. Toxicology and Applied Pharmacology 193: 
370-382. 

100. Lee SH, Kim HR, Han RX, Oqani RK, Jin DI (2011) Cardiovascular risk 
assessment of atypical antipsychotic drugs in a zebrafish model. Journal of 
applied toxicology : JAT. 

101. Yu F, Zhao Y, Gu J, Quigley KL, Chi NC, et al. (2012) Flexible microelectrode 
arrays to interface epicardial electrical signals with intracardial calcium 
transients in zebrafish hearts. Biomedical microdevices 14: 357-366. 

102. Scholz EP, Niemer N, Hassel D, Zitron E, Burgers HF, et al. (2009) Biophysical 
properties of zebrafish ether-a-go-go related gene potassium channels. 
Biochemical and Biophysical Research Communications 381: 159-164. 

103. Wielhouwer EM, Ali S, Al-Afandi A, Blom MT, Riekerink MBO, et al. (2011) 
Zebrafish embryo development in a microfluidic flow-through system. Lab on 
a Chip 11: 1815-1824. 

104. Muto A, Orger MB, Wehman AM, Smear MC, Kay JN, et al. (2005) Forward genetic 
analysis of visual behavior in zebrafish. PLoS genetics 1: e66. 

105. Kokel D, Bryan J, Laggner C, White R, Cheung CY, et al. (2010) Rapid behavior-
based identification of neuroactive small molecules in the zebrafish. Nat Chem 
Biol 6: 231-237. 

106. Lindsey BW, Smith FM, Croll RP (2010) From inflation to flotation: contribution 
of the swimbladder to whole-body density and swimming depth during 
development of the zebrafish (Danio rerio). Zebrafish 7: 85-96. 

107. Neuhauss SCF (2003) Behavioral genetic approaches to visual system development 
and function in zebrafish. Journal of Neurobiology 54: 148-160. 



References 

 

210 | P a g e 

 

108. Schaaf MJM, Champagne D, van Laanen IHC, van Wijk D, Meijer AH, et al. (2008) 
Discovery of a functional glucocorticoid receptor beta-isoform in zebrafish. 
Endocrinology 149: 1591-1599. 

109. Gerlai R (2012) Using zebrafish to unravel the genetics of complex brain 
disorders. Current topics in behavioral neurosciences 12: 3-24. 

110. Luca RM, Gerlai R (2012) Animated bird silhouette above the tank: acute alcohol 
diminishes fear responses in zebrafish. Behavioural brain research 229: 194-
201. 

111. Airhart MJ, Lee DH, Wilson TD, Miller BE, Miller MN, et al. (2007) Movement 
disorders and neurochemical changes in zebrafish larvae after bath exposure 
to fluoxetine (PROZAC). Neurotoxicology and Teratology 29: 652-664. 

112. Pan Y, Chatterjee D, Gerlai R (2012) Strain dependent gene expression and 
neurochemical levels in the brain of zebrafish: focus on a few alcohol related 
targets. Physiology & behavior 107: 773-780. 

113. Irons TD, MacPhail RC, Hunter DL, Padilla S (2010) Acute neuroactive drug 
exposures alter locomotor activity in larval zebrafish. Neurotoxicol Teratol 32: 
84-90. 

114. Miller NY, Gerlai R (2011) Shoaling in zebrafish: what we don't know. Reviews in 
the neurosciences 22: 17-25. 

115. Parng C, Roy NM, Ton C, Lin Y, McGrath P (2007) Neurotoxicity assessment using 
zebrafish. Journal of Pharmacological and Toxicological Methods 55: 103-112. 

116. Steenbergen P, Richardson M, Champagne D (2012) The Light–Dark Preference 
Test for Larval Zebrafish. In: Kalueff AV, Stewart AM, editors. Zebrafish 
Protocols for Neurobehavioral Research: Humana Press. pp. 21-35. 

117. Steenbergen PJ, Richardson MK, Champagne DL (2011) The use of the zebrafish 
model in stress research. Progress in Neuro-Psychopharmacology & Biological 
Psychiatry 35: 1432-1451. 

118. Gamberale-Stille G, Guilford T (2003) Contrast versus colour in aposematic 
signals. Animal behaviour 65: 1021-1026. 

119. Noldus LPJJ, Trienes RJH, Hendriksen AHM, Jansen H, Jansen RG (2000) The 
Observer Video-Pro: New software for the collection, management, and 
presentation of time-structured data from videotapes and digital media files. 
Behavior Research Methods Instruments & Computers 32: 197-206. 

120. Ellis LD, Seibert J, Soanes KH (2012) Distinct models of induced hyperactivity in 
zebrafish larvae. Brain Research 1449: 46-59. 

121. Irons TD, MacPhail RC, Hunter DL, Padilla S (2010) Acute neuroactive drug 
exposures alter locomotor activity in larval zebrafish. Neurotoxicology and 
teratology 32: 84-90. 

122. MacPhail RC, Brooks J, Hunter DL, Padnos B, Irons TD, et al. (2009) Locomotion in 
larval zebrafish: Influence of time of day, lighting and ethanol. 
NeuroToxicology 30: 52-58. 

123. Chen L, Huang C, Hu C, Yu K, Yang L, et al. (2012) Acute exposure to DE-71: 
Effects on locomotor behavior and developmental neurotoxicity in zebrafish 
larvae. Environmental toxicology and chemistry / SETAC. 



References 

 

211 | P a g e 

 

124. Saili KS, Corvi MM, Weber DN, Patel AU, Das SR, et al. (2012) 
Neurodevelopmental low-dose bisphenol A exposure leads to early life-stage 
hyperactivity and learning deficits in adult zebrafish. Toxicology 291: 83-92. 

125. Colwill RM, Creton R (2011) Imaging escape and avoidance behavior in zebrafish 
larvae. Reviews in the Neurosciences 22: 63-73. 

126. Lee GH, Sung SY, Chang WN, Kao TT, Du HC, et al. (2012) Zebrafish larvae 
exposed to ginkgotoxin exhibit seizure-like behavior that is relieved by 
pyridoxal-5'-phosphate, GABA and anti-epileptic drugs. Disease models & 
mechanisms 5: 785-795. 

127. Prober DA, Rihel J, Onah AA, Sung RJ, Schier AF (2006) Hypocretin/orexin 
overexpression induces an insomnia-like phenotype in zebrafish. Journal of 
Neuroscience 26: 13400-13410. 

128. Zellner D, Padnos B, Hunter DL, MacPhail RC, Padilla S (2011) Rearing conditions 
differentially affect the locomotor behavior of larval zebrafish, but not their 
response to valproate-induced developmental neurotoxicity . Neurotoxicology 
and Teratology 33: 674-679. 

129. Padilla S, Hunter DL, Padnos B, Frady S, MacPhail RC (2011) Assessing locomotor 
activity in larval zebrafish: Influence of extrinsic and intrinsic variables. 
Neurotoxicology and Teratology 33: 624-630. 

130. Roy MN, Prince VE, Ho RK (1999) Heat shock produces periodic somitic 
disturbances in the zebrafish embryo. Mechanisms of Development 85: 27-34. 

131. Scheil V, Kohler HR (2009) Influence of Nickel Chloride, Chlorpyrifos, and 
Imidacloprid in Combination with Different Temperat ures on the 
Embryogenesis of the Zebrafish Danio rerio. Archives of Environmental 
Contamination and Toxicology 56: 238-243. 

132. Laale HW (1977) Biology and Use of Zebrafish, Brachydanio-Rerio in Fisheries 
Research - Literature-Review. Journal of Fish Biology 10: 121-&. 

133. Braida D, Donzelli A, Martucci R, Capurro V, Busnelli M, et al. (2012) 
Neurohypophyseal hormones manipulation modulate social and anxiety-
related behavior in zebrafish. Psychopharmacology 220: 319-330. 

134. Saint-Amant L, Drapeau P (1998) Time course of the development of motor 
behaviors in the zebrafish embryo. Journal of Neurobiology 37: 622-632. 

135. Brustein E, Saint-Amant L, Buss RR, Chong M, McDearmid JR, et al. (2003) Steps 
during the development of the zebrafish locomotor network. Journal of 
Physiology-Paris 97: 77-86. 

136. Chen JF, Huang CJ, Zheng LD, Simonich M, Bai CL, et al. (2011) Trimethyltin 
chloride (TMT) neurobehavioral toxicity in embryonic zebrafish. 
Neurotoxicology and Teratology 33: 721-726. 

137. McClenahan P, Troup M, Scott EK (2012) Fin-Tail Coordination during Escape 
and Predatory Behavior in Larval Zebrafish. PLoS One 7. 

138. Low SE, Woods IG, Lachance M, Ryan J, Schier AF, et al. (2012) Touch 
responsiveness in zebrafish requires voltage-gated calcium channel 2.1b. 
Journal of neurophysiology. 

139. Huang YY, Neuhauss SCF (2008) The optokinetic response in zebrafish and its 
applications. Frontiers in Bioscience-Landmark 13: 1899-1916. 



References 

 

212 | P a g e 

 

140. Brockerhoff SE (2006) Measuring the optokinetic response of zebrafish larvae. 
Nature Protocols 1: 2448-2451. 

141. Qian HH, Zhu Y, Ramsey DJ, Chappell RL, Dowling JE, et al. (2005) Directional 
Asymmetries in the Optokinetic Response of Larval Zebrafish (Danio rerio). 
Zebrafish 2: 189-U153. 

142. Rinner O, Rick JM, Neuhauss SCF (2005) Contrast sensitivity, spatial and temporal 
tuning of the larval zebrafish optokinetic response. Investigative 
Ophthalmology & Visual Science 46: 137-142. 

143. Creton R (2009) Automated analysis of behavior in zebrafish larvae. Behavioural 
Brain Research 203: 127-136. 

144. Orger MB, Baier H (2005) Channeling of red and green cone inputs to the 
zebrafish optomotor response. Visual Neuroscience 22: 275-281. 

145. Kimmel CB, Patterson J, Kimmel RO (1974) The development and behavioral 
characteristics of the startle response in the zebra fish. Developmental 
Psychobiology 7: 47-60. 

146. Budick SA, O'Malley DM (2000) Locomotor repertoire of the larval zebrafish: 
Swimming, turning and prey capture. Journal of Experimental Biology 203: 
2565-2579. 

147. Lorent K, Liu KS, Fetcho JR, Granato M (2001) The zebrafish space cadet gene 
controls axonal pathfinding of neurons that modulate fast turning 
movements. Development 128: 2131-2142. 

148. McElligott MB, O'Malley DM (2005) Prey tracking by larval zebrafish: Axial 
kinematics and visual control. Brain Behavior and Evolution 66: 177-196. 

149. Huang H, Huang C, Wang L, Ye X, Bai C, et al. (2010) Toxicity, uptake kinetics 
and behavior assessment in zebrafish embryos following exposure to 
perfluorooctanesulphonicacid (PFOS). Aquatic Toxicology 98: 139-147. 

150. Selderslaghs IW, Hooyberghs J, De Coen W, Witters HE (2010) Locomotor activity 
in zebrafish embryos: a new method to assess developmental neurotoxicity. 
Neurotoxicology and Teratology 32: 460-471. 

151. Hallare AV, Schirling M, Luckenbach T, Kohler HR, Triebskorn R (2005) Combined 
effects of temperature and cadmium on developmental parameters and 
biomarker responses in zebrafish (Danio rerio) embryos. Journal of Thermal 
Biology 30: 7-17. 

152. Ton C, Lin YX, Willett C (2006) Zebrafish as a model for developmental 
neurotoxicity testing. Birth Defects Research Part a-Clinical and Molecular 
Teratology 76: 553-567. 

153. Scheil V, Kienle C, Osterauer R, Gerhardt A, Kohler HR (2009) Effects of 3,4-
dichloroaniline and diazinon on different biological organisation levels of 
zebrafish (Danio rerio) embryos and larvae. Ecotoxicology 18: 355-363. 

154. Stehr CM, Linbo TL, Incardona JP, Scholz NL (2006) The developmental 
neurotoxicity of fipronil: Notochord degeneration and locomotor defects in 
zebrafish embryos and larvae. Toxicological Sciences 92: 270-278. 

155. Tsay HJ, Wang YH, Chen WL, Huang MY, Chen YH (2007) Treatment with 
sodium benzoate leads to malformation of zebrafish larvae. Neurotoxicology 
and Teratology 29: 562-569. 



References 

 

213 | P a g e 

 

156. Drapeau P, Saint-Amant L, Buss RR, Chong M, McDearmid JR, et al. (2002) 
Development of the locomotor network in zebrafish. Progress in Neurobiology 
68: 85-111. 

157. Brustein E, Cote S, Ghislain J, Drapeau P (2012) Spontaneous glycine-induced 
calcium transients in spinal cord progenitors promote neurogenesis. 
Developmental neurobiology. 

158. Pietri T, Manalo E, Ryan J, Saint-Amant L, Washbourne P (2009) Glutamate Drives 
the Touch Response Through a Rostral Loop in the Spinal Cord of Zebrafish 
Embryos. Developmental Neurobiology 69: 780-795. 

159. Best J, Adatto I, Cockington J, James A, Lawrence C (2010) A novel method for 
rearing first-feeding larval zebrafish: polyculture with Type L saltwater 
rotifers (Brachionus plicatilis). Zebrafish 7: 289-295. 

160. Koch M (1999) The neurobiology of startle. Progress in Neurobiology 59: 107-128. 
161. Bang PI, Yelick PC, Malicki JJ, Sewell WF (2002) High-throughput behavioral 

screening method for detecting auditory response defects in zebrafish. Journal 
of Neuroscience Methods 118: 177-187. 

162. Fadool JM, Dowling JE (2008) Zebrafish: A model system for the study of eye 
genetics. Progress in Retinal and Eye Research 27: 89-110. 

163. Burgess HA, Granato M (2007) Modulation of locomotor activity in larval 
zebrafish during light adaptation. Journal of Experimental Biology 210: 2526-
2539. 

164. Best JD, Berghmans S, Hunt JJ, Clarke SC, Fleming A, et al. (2008) Non-associative 
learning in larval zebrafish. Neuropsychopharmacology 33: 1206-1215. 

165. Zeddies DG, Fay RR (2005) Development of the acoustically evoked behavioral 
response in zebrafish to pure tones. The Journal of experimental biology 208: 
1363-1372. 

166. Liu KS, Fetcho JR (1999) Laser ablations reveal functional relationships of 
segmental hindbrain neurons in zebrafish. Neuron 23: 325-335. 

167. Whitfield TT, Riley BB, Chiang MY, Phillips B (2002) Development of the 
zebrafish inner ear. Developmental Dynamics 223: 427-458. 

168. Thinusblanc C, Foreman N (1993) A Rapid Test of Rodents Vision Using a 
Modified Open-Field Apparatus. Physiology & Behavior 53: 1003-1006. 

169. Stewart AM, Gaikwad S, Kyzar E, Kalueff AV (2012) Understanding spatio-
temporal strategies of adult zebrafish exploration in the open field test. Brain 
Research 1451: 44-52. 

170. Thirumalai V, Cline HT (2008) Endogenous dopamine suppresses initiation of 
swimming in prefeeding zebrafish larvae. Journal of neurophysiology 100: 
1635-1648. 

171. Fleisch VC, Neuhauss SC (2006) Visual behavior in zebrafish. Zebrafish 3: 191-201. 
172. Fleisch VC, Neuhauss SCF (2006) Visual Behavior in Zebrafish. Zebrafish 3: 191-

201. 
173. Champagne DL, Hoefnagels CC, de Kloet RE, Richardson MK (2010) Translating 

rodent behavioral repertoire to zebrafish (Danio rerio): relevance for stress 
research. Behav Brain Res 214: 332-342. 

174. Bilotta J (2000) Effects of abnormal lighting on the development of zebrafish 
visual behavior. Behavioural Brain Research 116: 81-87. 



References 

 

214 | P a g e 

 

175. Emran F, Rihel J, Adolph AR, Wong KY, Kraves S, et al. (2007) OFF ganglion cells 
cannot drive the optokinetic reflex in zebrafish. Proceedings of the National 
Academy of Sciences of the United States of America 104: 19126-19131. 

176. Richards FM, Alderton WK, Kimber GM, Liu Z, Strang I, et al. (2008) Validation of 
the use of zebrafish larvae in visual safety assessment. Journal of 
Pharmacological and Toxicological Methods 58: 50-58. 

177. Matsui JI, Egana AL, Sponholtz TR, Adolph AR, Dowling JE (2006) Effects of 
ethanol on photoreceptors and visual function in developing zebrafish. 
Investigative Ophthalmology & Visual Science 47: 4589-4597. 

178. Guerraz M, Bronstein AM (2008) Ocular versus extraocular control of posture and 
equilibrium . Neurophysiologie clinique = Clinical neurophysiology 38: 391-398. 

179. Valente A, Huang KH, Portugues R, Engert F (2012) Ontogeny of classical and 
operant learning behaviors in zebrafish. Learning & Memory 19: 170-177. 

180. Easter SS, Nicola GN (1997) The development of eye movements in the zebrafish 
(Danio rerio). Developmental Psychobiology 31: 267-276. 

181. Dowling JE (1987) The retina : an approachable part of the brain. Cambridge, 
Mass.: Belknap Press of Harvard University Press. xii, 282 p. p. 

182. Schiller PH, Sandell JH, Maunsell JH (1986) Functions of the ON and OFF 
channels of the visual system. Nature 322: 824-825. 

183. Portugues R, Engert F (2009) The neural basis of visual behaviors in the larval 
zebrafish. Current Opinion in Neurobiology 19: 644-647. 

184. Roeser T, Baier H (2003) Visuomotor behaviors in larval zebrafish after GFP-
guided laser ablation of the optic tectum. Journal of Neuroscience 23: 3726-
3734. 

185. Neuhauss SCF, Biehlmaier O, Seeliger MW, Das T, Kohler K, et al. (1999) Genetic 
disorders of vision revealed by a behavioral screen of 400 essential loci in 
zebrafish. Journal of Neuroscience 19: 8603-8615. 

186. Springer AD, Easter SS, Jr., Agranoff BW (1977) The role of the optic tectum in 
various visually mediated behaviors of goldfish. Brain research 128: 393-404. 

187. Spence R, Smith C (2008) Innate and learned colour preference in the zebrafish, 
Danio rerio. Ethology 114: 582-588. 

188. Avdesh A, Martin-Iverson M, Mondal A, Chen M, Verdile G, et al. Natural Colour 
Preference in the Zebrafish (Danio rerio). In: Spink AJ, Krips, O.E., Loijens, 
L.W.S., Noldus, L.P.J.J., Zimmerman, P.H., editor; 2010 24-27 August, 2010; 
Eindhoven, The Netherlands. pp. 155-157. 

189. Berghmans S, Butler P, Goldsmith P, Waldron G, Gardner I, et al. (2008) Zebrafish 
based assays for the assessment of cardiac, visual and gut function--potential 
safety screens for early drug discovery. Journal of Pharmacological and 
Toxicological Methods 58: 59-68. 

190. Bilotta J, Saszik S, Givin CM, Hardesty HR, Sutherland SE (2002) Effects of 
embryonic exposure to ethanol on zebrafish visual function. Neurotoxicology 
and Teratology 24: 759-766. 

191. Rankin CH, Abrams T, Barry RJ, Bhatnagar S, Clayton DF, et al. (2009) Habituation 
revisited: an updated and revised description of the behavioral characteristics 
of habituation. Neurobiology of Learning and Memory 92: 135-138. 



References 

 

215 | P a g e 

 

192. Thompson RF, Spencer WA (1966) Habituation: a model phenomenon for the 
study of neuronal substrates of behavior. Psychological review 73: 16-43. 

193. Wood DC (1969) Parametric studies of the response decrement produced by 
mechanical stimuli in the protozoan, Stentor coeruleus. Journal of 
Neurobiology 1: 345-360. 

194. Geer JH (1966) Effect of Interstimulus Intervals and Rest-Period Length Upon 
Habituation of Orienting Response. Journal of Experimental Psychology 72: 
617-&. 

195. Orger MB, Gahtan E, Muto A, Page-McCaw P, Smear MC, et al. (2004) Behavioral 
screening assays in zebrafish. Methods in cell biology 77: 53-68. 

196. Roberts AC, Reichl J, Song MY, Dearinger AD, Moridzadeh N, et al. (2011) 
Habituation of the C-start response in larval zebrafish exhibits several 
distinct phases and sensitivity to NMDA receptor blockade. PLoS One 6: 
e29132. 

197. Levin ED, Chrysanthis E, Yacisin K, Linney E (2003) Chlorpyrifos exposure of 
developing zebrafish: effects on survival and long-term effects on response 
latency and spatial discrimination. Neurotoxicology and Teratology 25: 51-57. 

198. Budick SA, O'Malley DM (2000) Locomotor repertoire of the larval zebrafish: 
swimming, turning and prey capture. The Journal of experimental biology 203: 
2565-2579. 

199. Danos N, Lauder GV (2007) The ontogeny of fin function during routine turns in 
zebrafish Danio rerio. Journal of Experimental Biology 210: 3374-3386. 

200. Webb PW, Weihs D (1986) Functional Locomotor Morphology of Early Life-
History Stages of Fishes. Transactions of the American Fisheries Society 115: 
115-127. 

201. Liu YW, Chan WK (2002) Thyroid hormones are important for embryonic to 
larval transitory phase in zebrafish. Differentiation; research in biological 
diversity 70: 36-45. 

202. Biehlmaier O, Makhankov Y, Neuhauss SCF (2007) Impaired retinal differentiation 
and maintenance in zebrafish laminin mutants. Investigative Ophthalmology & 
Visual Science 48: 2887-2894. 

203. Borla MA, Palecek B, Budick S, O'Malley DM (2002) Prey capture by larval 
zebrafish: Evidence for fine axial motor control. Brain Behavior and Evolution 
60: 207-229. 

204. Gahtan E, Tanger P, Baier H (2005) Visual prey capture in larval zebrafish is 
controlled by identified reticulospinal neurons downstream of the tectum. 
Journal of Neuroscience 25: 9294-9303. 

205. Craske MG, Rauch SL, Ursano R, Prenoveau J, Pine DS, et al. (2009) What Is an 
Anxiety Disorder? Depression and Anxiety 26: 1066-1085. 

206. Blaser R, Gerlai R (2006) Behavioral phenotyping in zebrafish: Comparison of 
three behavioral quantification methods. Behavior Research Methods 38: 456-
469. 

207. Barcellos LJG, Ritter F, Kreutz LC, Quevedo RM, da Silva LB, et al. (2007) Whole-
body cortisol increases after direct and visual contact with a predator in 
zebrafish, Danio rerio. Aquaculture 272: 774-778. 



References 

 

216 | P a g e 

 

208. Richendrfer H, Pelkowski SD, Colwill RM, Creton R (2012) On the edge: 
Pharmacological evidence for anxiety-related behavior in zebrafish larvae. 
Behavioural brain research 228: 99-106. 

209. de Esch C, van der Linde H, Slieker R, Willemsen R, Wolterbeek A, et al. (2012) 
Locomotor activity assay in zebrafish larvae: Influence of age, strain and 
ethanol. Neurotoxicology and Teratology. 

210. Alsop D, Vijayan MM (2008) Development of the corticosteroid stress axis and 
receptor expression in zebrafish. American Journal of Physiology-Regulatory 
Integrative and Comparative Physiology 294: R711-R719. 

211. Alsop D, Vijayan MM (2008) Development of the corticosteroid stress axis and 
receptor expression in zebrafish. American journal of physiology Regulatory, 
integrative and comparative physiology 294: R711-719. 

212. Steele SL, Yang X, Debiais-Thibaud M, Schwerte T, Pelster B, et al. (2011) In vivo 
and in vitro assessment of cardiac beta-adrenergic receptors in larval 
zebrafish (Danio rerio). The Journal of experimental biology 214: 1445-1457. 

213. Rana N, Moond M, Marthi A, Bapatla S, Sarvepalli T, et al. (2010) Caffeine-induced 
effects on heart rate in zebrafish embryos and possible mechanisms of action: 
an effective system for experiments in chemical biology. Zebrafish 7: 69-81. 

214. Shiraki T, Kojima D, Fukada Y (2010) Light-induced body color change in 
developing zebrafish. Photochem Photobiol Sci. 

215. Treit D, Fundytus M (1988) Thigmotaxis as a Test for Anxiolytic Activity in Rats. 
Pharmacology Biochemistry and Behavior 31: 959-962. 

216. Belzung C, Philippot P (2007) Anxiety from a phylogenetic perspective: is there a 
qualitative difference between human and animal anxiety? Neural plasticity 
2007: 59676. 

217. Kallai J, Makany T, Csatho A, Karadi K, Horvath D, et al. (2007) Cognitive and 
affective aspects of thigmotaxis strategy in humans. Behavioral Neuroscience 
121: 21-30. 

218. Kallai J, Makany T, Karadi K, Jacobs WJ (2005) Spatial orientation strategies in 
Morris-type virtual water task for humans . Behavioural Brain Research 159: 
187-196. 

219. Blaser RE, Chadwick L, McGinnis GC (2010) Behavioral measures of anxiety in 
zebrafish (Danio rerio). Behav Brain Res 208: 56-62. 

220. Buske C, Gerlai R (2012) Maturation of shoaling behavior is accompanied by 
changes in the dopaminergic and serotoninergic systems in zebrafish. 
Developmental Psychobiology 54: 28-35. 

221. Maximino C, da Silva AWB, Gouveia A, Herculano AM (2011) Pharmacological 
analysis of zebrafish (Danio rerio) scototaxis. Progress in Neuro-
Psychopharmacology & Biological Psychiatry 35: 624-631. 

222. Maximino C, de Brito TM, Colmanetti R, Pontes AAA, de Castro HM, et al. (2010) 
Parametric analyses of anxiety in zebrafish scototaxis. Behavioural Brain 
Research 210: 1-7. 

223. Egan RJ, Bergner CL, Hart PC, Cachat JM, Canavello PR, et al. (2009) 
Understanding behavioral and physiological phenotypes of stress and anxiety 
in zebrafish. Behavioural Brain Research 205: 38-44. 



References 

 

217 | P a g e 

 

224. Wong K, Elegante M, Bartels B, Elkhayat S, Tien D, et al. (2010) Analyzing 
habituation responses to novelty in zebrafish (Danio rerio). Behav Brain Res 
208: 450-457. 

225. Gerlai R, Lahav M, Guo S, Rosenthal A (2000) Drinks like a fish: zebra fish (Danio 
rerio) as a behavior genetic model to study alcohol effects. Pharmacology 
Biochemistry and Behavior 67: 773-782. 

226. Champagne DL, Hoefnagels CCM, de Kloet RE, Richardson MK Translating rodent 
behavioral repertoire to zebrafish (Danio rerio): Relevance for stress 
research. Behavioural Brain Research 214: 332-342. 

227. Buske C, Gerlai R (2011) Early embryonic ethanol exposure impairs shoaling and 
the dopaminergic and serotoninergic systems in adult zebrafish. 
Neurotoxicology and Teratology 33: 698-707. 

228. Levin ED, Bencan Z, Cerutti DT (2007) Anxiolytic effects of nicotine in zebrafish. 
Physiology & Behavior 90: 54-58. 

229. Baraban SC, Taylor MR, Castro PA, Baier H (2005) Pentylenetetrazole induced 
changes in zebrafish behavior, neural activity and c-FoS expression. 
Neuroscience 131: 759-768. 

230. Berghmans S, Hunt J, Roach A, Goldsmith P (2007) Zebrafish offer the potential for 
a primary screen to identify a wide variety of potential anticonvulsants. 
Epilepsy Research 75: 18-28. 

231. Carvalho R, de Sonneville J, Stockhammer OW, Savage NDL, Veneman WJ, et al. 
(2011) A High-Throughput Screen for Tuberculosis Progression. PLoS One 6. 

232. Ali S, van Mil HG, Richardson MK (2011) Large-scale assessment of the zebrafish 
embryo as a possible predictive model in toxicity testing. PLoS One 6: e21076. 

233. Selderslaghs IW, Van Rompay AR, De Coen W, Witters HE (2009) Development of 
a screening assay to identify teratogenic and embryotoxic chemicals using the 
zebrafish embryo. Reproductive toxicology 28: 308-320. 

234. Khoshmanesh K, Akagi J, Hall CJ, Crosier KE, Crosier PS, et al. (2012) New 
rationale for large metazoan embryo manipulations on chip-based devices. 
Biomicrofluidics 6: 24102-2410214. 

235. Akagi J, Khoshmanesh K, Evans B, Hall CJ, Crosier KE, et al. (2012) Miniaturized 
embryo array for automated trapping, immobilization and microperfusion of 
zebrafish embryos. PLoS One 7: e36630. 

236. Letamendia A, Quevedo C, Ibarbia I, Virto JM, Holgado O, et al. (2012) 
Development and validation of an automated high-throughput system for 
zebrafish in vivo screenings. PLoS One 7: e36690. 

237. Pardo-Martin C, Chang TY, Koo BK, Gilleland CL, Wasserman SC, et al. (2010) 
High-throughput in vivo vertebrate screening. Nature methods 7: 634-636. 

238. Hill AJ, Teraoka H, Heideman W, Peterson RE (2005) Zebrafish as a model 
vertebrate for investigating chemical toxicity. Toxicological Sciences 86: 6-19. 

239. Howe K, Clark MD, Torroja CF, Torrance J, Berthelot C, et al. (2013) The zebrafish 
reference genome sequence and its relationship to the human genome. Nature 
496: 498-503. 

240. Fleisch VC, Neuhauss SC (2006) Visual behavior in zebrafish. Zebrafish 3: 191-201. 
241. Haug MF, Biehlmaier O, Mueller KP, Neuhauss SC (2010) Visual acuity in larval 

zebrafish: behavior and histology. Frontiers in zoology 7: 8. 



References 

 

218 | P a g e 

 

242. Fraysse B, Mons R, Garric J (2006) Development of a zebrafish 4-day embryo-
larval bioassay to assess toxicity of chemicals. Ecotoxicology and 
Environmental Safety 63: 253-267. 

243. McGrath P, Li CQ (2008) Zebrafish: a predictive model for assessing drug-
induced toxicity. Drug Discov Today 13: 394-401. 

244. Reiter L (1978) An introduction to neurobehavioral toxicology. Environmental 
health perspectives 26: 5-7. 

245. McCollum CW, Ducharme NA, Bondesson M, Gustafsson JA (2011) Developmental 
toxicity screening in zebrafish. Birth defects research Part C, Embryo today : 
reviews 93: 67-114. 

246. Bowman TV, Zon LI (2010) Swimming into the future of drug discovery: in vivo 
chemical screens in zebrafish. ACS Chem Biol 5: 159-161. 

247. Macrae CA (2010) Cardiac Arrhythmia: In vivo screening in the zebrafish to 
overcome complexity in drug discovery. Expert Opin Drug Discov 5: 619-632. 

248. Guyon JR, Steffen LS, Howell MH, Pusack TJ, Lawrence C, et al. (2007) Modeling 
human muscle disease in zebrafish. Biochimica Et Biophysica Acta-Molecular 
Basis of Disease 1772: 205-215. 

249. Newman M, Verdile G, Martins RN, Lardelli M (2010) Zebrafish as a tool in 
Alzheimer's disease research. Biochim Biophys Acta. 

250. Xia W (2010) Exploring Alzheimer's disease in zebrafish. J Alzheimers Dis 20: 
981-990. 

251. Ducharme NA, Peterson LE, Benfenati E, Reif D, McCollum CW, et al. (2013) Meta-
analysis of toxicity and teratogenicity of 133 chemicals from zebrafish 
developmental toxicity studies. Reproductive toxicology. 

252. Vittozzi L, De Angelis G (1991) A critical review of comparative acute toxicity 
data on freshwater fish. Aquatic toxicology 19: 167-204. 

253. Alsop D, Wood CM (2013) Metal and pharmaceutical mixtures: Is ion loss the 
mechanism underlying acute toxicity and widespread additive toxicity in 
zebrafish? Aquatic toxicology 140-141C: 257-267. 

254. Eimon PM, Rubinstein AL (2009) The use of in vivo zebrafish assays in drug 
toxicity screening. Expert opinion on drug metabolism & toxicology 5: 393-401. 

255. Rubinstein AL (2006) Zebrafish assays for drug toxicity screening. Expert opinion 
on drug metabolism & toxicology 2: 231-240. 

256. Hill AJ, Teraoka H, Heideman W, Peterson RE (2005) Zebrafish as a model 
vertebrate for investigating chemical toxicity. Toxicol Sci 86: 6-19. 

257. Zon LI (1999) Zebrafish: a new model for human disease. Genome research 9: 99-
100. 

258. Bichara D, Calcaterra NB, Arranz S, Armas P, Simonetta SH (2014) Set-up of an 
infrared fast behavioral assay using zebrafish (Danio rerio) larvae, and its 
application in compound biotoxicity screening. J Appl Toxicol 34: 214-219. 

259. Brockerhoff SE, Hurley JB, Neuhauss S, Driever W, Dowling JE (1995) Optokinetic 
Responses in Wild-Type and Mutant Larval Zebrafish. Investigative 
Ophthalmology & Visual Science 36: S918-S918. 

260. Emran F, Rihel J, Adolph AR, Dowling JE (2010) Zebrafish larvae lose vision at 
night. Proc Natl Acad Sci U S A 107: 6034-6039. 



References 

 

219 | P a g e 

 

261. Werboff J, Dembicki EL (1962) Toxic Effects of Tranquilizers Administered to 
Gravid Rats. Journal of Neuropsychiatry 4: 87-91. 

262. Rihel J, Schier AF (2012) Behavioral screening for neuroactive drugs in zebrafish. 
Developmental neurobiology 72: 373-385. 

263. Boulet SL, Boyle CA, Schieve LA (2009) Health Care Use and Health and 
Functional Impact of Developmental Disabilities Among US Children, 1997-
2005. Archives of Pediatrics & Adolescent Medicine 163: 19-26. 

264. Hass U (2006) The need for developmental neurotoxicity studies in risk 
assessment for developmental toxicity. Reproductive toxicology 22: 148-156. 

265. Vaughan M, van Egmond R (2010) The use of the zebrafish (Danio rerio) embryo 
for the acute toxicity testing of surfactants, as a possible alternative to the 
acute fish test. Altern Lab Anim 38: 231-238. 

266. van der Werf HMG (1996) Assessing the impact of pesticides on the environment. 
Agriculture, Ecosystems & Environment 60: 81-96. 

267. Kamrin MA (1997) Pesticide profiles : toxicity, environmental impact, and fate. 
Boca Raton, FL: CRC/Lewis Publishers. 676 p. p. 

268. Vignet C, Begout ML, Pean S, Lyphout L, Leguay D, et al. (2013) Systematic 
screening of behavioral responses in two zebrafish strains. Zebrafish 10: 365-
375. 

269. Nusslein-Volhard C, Dahm R (2002) Zebrafish: OUP Oxford. 
270. Agency USEP (1996) Ecological Effects Test Guidelines: OPPTS 850.1075: Fish 

Acute Toxicity Test, Freshwater and Marine. 1-11 p. 
271. Beker van Woudenberg A, Wolterbeek A, Te Brake L, Snel C, Menke A, et al. (2013) 

A category approach to predicting the developmental (neuro) toxicity of 
organotin compounds: the value of the zebrafish (Danio rerio) embryotoxicity 
test (ZET). Reproductive toxicology 41: 35-44. 

272. Ong KJ, Zhao X, Thistle ME, Maccormack TJ, Clark RJ, et al. (2013) Mechanistic 
insights into the effect of nanoparticles on zebrafish hatch. Nanotoxicology. 

273. Sano K, Inohaya K, Kawaguchi M, Yoshizaki N, Iuchi I, et al. (2008) Purification 
and characterization of zebrafish hatching enzyme - an evolutionary aspect of 
the mechanism of egg envelope digestion. Febs Journal 275: 5934-5946. 

274. Bonsignorio D, Perego L, Del Giacco L, Cotelli F (1996) Structure and 
macromolecular composition of the zebrafish egg chorion . Zygote 4: 101-108. 

275. Ozoh PTE (1979) Malformations and Inhibitory Tendencies Induced to 
Brachydanio-Rerio (Hamilton-Buchanan) Eggs and Larvae Due to Exposures 
in Low Concentrations of Lead and Copper Ions. Bulletin of environmental 
contamination and toxicology 21: 668-675. 

276. Dixon DG, Sprague JB (1981) Acclimation to Copper by Rainbow-Trout (Salmo-
Gairdneri) - a Modifying Factor in Toxicity . Canadian Journal of Fisheries and 
Aquatic Sciences 38: 880-888. 

277. Iwashita M, Watanabe M, Ishii M, Chen T, Johnson SL, et al. (2006) Pigment pattern 
in jaguar/obelix zebrafish is caused by a Kir7.1 mutation: Implications for the 
regulation of melanosome movement. PLoS genetics 2: 1861-1870. 

278. Helvik JV, Walther BT (1993) Development of Hatchability in Halibut 
(Hippoglossus-Hippoglossus) Embryos. International Journal of Developmental 
Biology 37: 487-490. 



References 

 

220 | P a g e 

 

279. Garg SK, Thaker AM, Verma SP, Uppal RP, Garg BD (1987) Neurotoxic effects of 
pendimethalin--a weedicide. Indian journal of experimental biology 25: 463-466. 

280. Bracy OL, Doyle RS, Kennedy M, Mcnally SM, Weed JD, et al. (1979) Effects of 
Methomyl and Ethanol on Behavior in the Sprague-Dawley Rat. 
Pharmacology Biochemistry and Behavior 10: 21-25. 

281. Dell'Omo G, Pleskacheva MG, Wolfer DP, Lipp HP, Shore RF (2003) Comparative 
effects of exposure to an organophosphate pesticide on locomotor activity of 
laboratory mice and five species of wild rodents. Bulletin of environmental 
contamination and toxicology 70: 138-145. 

282. (1994) Addendum to the Final Report on the Safety Assessment of Hydroquinone. 
Journal of the American College of Toxicology 13: 167-230. 

283. Bernard PA, Toyoshima E, Eccles CU, Mayer RF, Johnson KP, et al. (1985) 2,4-
Dichlorophenoxyacetic Acid (2,4-D) Reduces Acetylcholinesterase Activity in 
Rat Muscle. Experimental Neurology 87: 544-556. 

284. De Gori N, Froio F, Strongoli MC, De Francesco A, Calo M, et al. (1988) 
Behavioural and electrocortical changes induced by paraquat after injection 
in specific areas of the brain of the rat. Neuropharmacology 27: 201-207. 

285. Morato GS, Lemos T, Takahashi RN (1989) Acute exposure to maneb alters some 
behavioral functions in the mouse. Neurotoxicology and Teratology 11: 421-
425. 

286. Parng C, Seng WL, Semino C, McGrath P (2002) Zebrafish: a preclinical model for 
drug screening. Assay Drug Dev Technol 1: 41-48. 

287. Van Leeuwen CJ, Grootelaar EM, Niebeek G (1990) Fish embryos as teratogenicity 
screens: a comparison of embryotoxicity between fish and birds. 
Ecotoxicology and Environmental Safety 20: 42-52. 

288. Selderslaghs IWT, Van Rompay AR, De Coen W, Witters HE (2009) Development of 
a screening assay to identify teratogenic and embryotoxic chemicals using the 
zebrafish embryo. Reproductive toxicology 28: 308-320. 

289. Murphey RD, Stern HM, Straub CT, Zon LI (2006) A chemical genetic screen for 
cell cycle inhibitors in zebrafish embryos. Chemical biology & drug design 68: 
213-219. 

290. Chu J, Sadler KC (2009) New school in liver development: lessons from zebrafish. 
Hepatology 50: 1656-1663. 

291. Ossowska K, Smialowska M, Kuter K, Wieronska J, Zieba B, et al. (2006) 
Degeneration of dopaminergic mesocortical neurons and activation of 
compensatory processes induced by a long-term paraquat administration in 
rats: Implications for Parkinson's disease. Neuroscience 141: 2155-2165. 

292. Bretaud S, Lee S, Guo S (2004) Sensitivity of zebrafish to environmental toxins 
implicated in Parkinson's disease. Neurotoxicology and Teratology 26: 857-864. 

293. Hinman DJ (1987) Biphasic dose-response relationship for effects of toluene 
inhalation on locomotor activity. Pharmacology, biochemistry, and behavior 26: 
65-69. 

294. Gingras MA, Cools AR (1996) Analysis of the biphasic locomotor response to 
ethanol in high and low responders to novelty: a study in Nijmegen Wistar 
rats. Psychopharmacology 125: 258-264. 



References 

 

221 | P a g e 

 

295. Mathur P, Guo S (2010) Use of zebrafish as a model to understand mechanisms of 
addiction and complex neurobehavioral phenotypes. Neurobiology of disease 
40: 66-72. 

296. Ninkovic J, Folchert A, Makhankov YV, Neuhauss SCF, Sillaber I, et al. (2006) 
Genetic identification of AChE as a positive modulator of addiction to the 
psychostimulant D-amphetarnine in zebrafish. Journal of Neurobiology 66: 
463-475. 

297. Ahmed O, Seguin D, Gerlai R (2010) An automated predator avoidance task in 
zebrafish. Behav Brain Res. 

298. Maximino C, de Brito TM, da Silva Batista AW, Herculano AM, Morato S, et al. 
(2010) Measuring anxiety in zebrafish: a critical review. Behav Brain Res 214: 
157-171. 

299. Maximino C, Marques de Brito T, Dias CA, Gouveia A, Jr., Morato S (2010) 
Scototaxis as anxiety-like behavior in fish. Nat Protoc 5: 209-216. 

300. Gomez-Laplaza LM, Gerlai R (2010) Latent learning in zebrafish (Danio rerio). 
Behav Brain Res 208: 509-515. 

301. Yokogawa T, Marin W, Faraco J, Pezeron G, Appelbaum L, et al. (2007) 
Characterization of sleep in zebrafish and insomnia in hypocretin receptor 
mutants. PLoS biology 5: e277. 

302. Lawrence C (2007) The husbandry of zebrafish (Danio rerio): A review. 
Aquaculture 269: 1-20. 

303. Verwey M, Robinson B, Amir S (2013) Recording and analysis of circadian 
rhythms in running-wheel activity in rodents. Journal of visualized experiments 
: JoVE. 

304. Ma WP, Cao J, Tian M, Cui MH, Han HL, et al. (2007) Exposure to chronic 
constant light impairs spatial memory and influences long-term depression in 
rats. Neuroscience Research 59: 224-230. 

305. Easter SS, Nicola GN (1996) The development of vision in the zebrafish (Danio 
rerio) . Developmental Biology 180: 646-663. 

306. Muller UK, van Leeuwen JL (2004) Swimming of larval zebrafish: ontogeny of 
body waves and implications for locomotory development. The Journal of 
experimental biology 207: 853-868. 

307. Maximino C, de Brito TM, Colmanetti R, Pontes AA, de Castro HM, et al. (2010) 
Parametric analyses of anxiety in zebrafish scototaxis. Behav Brain Res 210: 1-
7. 

308. Harwerth RS, Sperling HG (1975) Effects of intense visible radiation on the 
increment-threshold spectral sensitivity of the rhesus monkey eye. Vision 
research 15: 1193-1204. 

309. Powers MK, Bassi CJ, Raymond PA (1988) Lighting conditions and retinal 
development in goldfish: absolute visual sensitivity. Investigative 
ophthalmology & visual science 29: 37-43. 

310. Bilotta J, Dobis WT, Googe MD, Nunley WR, DeLorenzo AS (1996) The effects of 
abnormal lighting conditions on zebrafish visual development. Investigative 
Ophthalmology & Visual Science 37: 2920-2920. 

311. Boeuf G, Le Bail PY (1999) Does light have an influence on fish growth? 
Aquaculture 177: 129-152. 



References 

 

222 | P a g e 

 

312. Saszik S, Bilotta J (2001) Constant dark-rearing effects on visual adaptation of the 
zebrafish ERG. International Journal of Developmental Neuroscience 19: 611-
619. 

313. Villamizar N, Vera LM, Foulkes NS, Sanchez-Vazquez FJ (2013) Effect of Lighting 
Conditions on Zebrafish Growth and Development. Zebrafish. 

314. Stephenson JF, Whitlock KE, Partridge JC (2011) Zebrafish Preference for Light or 
Dark Is Dependent on Ambient Light Levels and Olfactory Stimulation . 
Zebrafish 8: 17-22. 

315. Emran F, Dowling JE (2010) Larval zebrafish turn off their photoreceptors at 
night. Commun Integr Biol 3: 430-432. 

316. Orger MB, Smear MC, Anstis SM, Baier H (2000) Perception of Fourier and non-
Fourier motion by larval zebrafish. Nature Neuroscience 3: 1128-1133. 

317. Downing G, Litvak MK (2001) The effect of light intensity and spectrum on the 
incidence of first feeding by larval haddock. Journal of Fish Biology 59: 1566-
1578. 

318. Migaud H, Davie A, Taylor JF (2010) Current knowledge on the 
photoneuroendocrine regulation of reproduction in temperate fish species. 
Journal of Fish Biology 76: 27-68. 

319. Villamizar N, Blanco-Vives B, Migaud H, Davie A, Carboni S, et al. (2011) Effects of 
light during early larval development of some aquacultured teleosts: A 
review. Aquaculture 315: 86-94. 

320. Puvanendran V, Brown JA (2002) Foraging, growth and survival of Atlantic cod 
larvae reared in different light intensities and photoperiods. Aquaculture 214: 
131-151. 

321. Fielder DS, Bardsley WJ, Allan GL, Pankhurst PM (2002) Effect of photoperiod on 
growth and survival of snapper Pagrus auratus larvae. Aquaculture 211: 135-
150. 

322. Westerfield M (1993) The Zebrafish Book: A Guide for the Laboratory Use of 
Zebrafish (Brachydanio Rerio): M. Westerfield. 

323. Winter MJ, Redfern WS, Hayfield AJ, Owen SF, Valentin JP, et al. (2008) Validation 
of a larval zebrafish locomotor assay for assessing the seizure liability of 
early-stage development drugs. J Pharmacol Toxicol Methods 57: 176-187. 

324. Villamizar N, Garcia-Mateos G, Sanchez-Vazquez FJ (2011) Behavioral responses of 
European sea bass (Dicentrarchus labrax) larvae and Artemia sp exposed to 
constant light or darkness vs. light/dark cycles of white, red or blue 
wavelengths. Aquaculture 317: 197-202. 

325. Miller NY, Gerlai R (2008) Oscillations in shoal cohesion in zebrafish (Danio 
rerio) . Behavioural brain research 193: 148-151. 

326. Miller N, Gerlai R (2007) Quantification of shoaling behaviour in zebrafish (Danio 
rerio) . Behavioural brain research 184: 157-166. 

327. Schoots AF, Opstelten RJ, Denuce JM (1982) Hatching in the pike Esox lucius L.: 
evidence for a single hatching enzyme and its immunocytochemical 
localization in specialized hatching gland cells. Developmental biology 89: 48-
55. 

328. Cloud JG (1981) Deoxycorticosterone-Induced Precocious Hatching of Teleost 
Embryos. Journal of Experimental Zoology 216: 197-199. 



References 

 

223 | P a g e 

 

329. Dimichele L, Taylor MH (1981) The Mechanism of Hatching in Fundulus-
Heteroclitus - Development and Physiology. Journal of Experimental Zoology 
217: 73-79. 

330. Yamamoto M, Yamagami K (1975) Electron microscopic studies on choriolysis by 
the hatching enzyme of the teleost, Oryzias latipes. Developmental biology 43: 
313-321. 

331. Yamagami K (1981) Mechanisms of Hatching in Fish - Secretion of Hatching 
Enzyme and Enzymatic Choriolysis. American Zoologist 21: 459-471. 

332. OECD Test No. 212: Fish, Short-term Toxicity Test on Embryo and Sac-Fry 
Stages: OECD Publishing. 

333. Bolliet V, Begay V, Taragnat C, Ravault JP, Collin JP, et al. (1997) Photoreceptor 
cells of the pike pineal organ as cellular circadian oscillators. European Journal 
of Neuroscience 9: 643-653. 

334. Bolla S, Holmefjord I (1988) Effect of Temperature and Light on Development of 
Atlantic Halibut Larvae . Aquaculture 74: 355-358. 

335. Hoglund E, Balm PH, Winberg S (2000) Skin darkening, a potential social signal in 
subordinate arctic charr (Salvelinus alpinus): the regulatory role of brain 
monoamines and pro-opiomelanocortin-derived peptides. The Journal of 
experimental biology 203: 1711-1721. 

336. Buss RR, Drapeau P (2001) Synaptic drive to motoneurons during fictive 
swimming in the developing zebrafish. Journal of neurophysiology 86: 197-210. 

337. Granato M, van Eeden FJ, Schach U, Trowe T, Brand M, et al. (1996) Genes 
controlling and mediating locomotion behavior of the zebrafish embryo and 
larva. Development 123: 399-413. 

338. Timney B, Mitchell DE, Giffin F (1978) The development of vision in cats after 
extended periods of dark-rearing. Experimental brain research Experimentelle 
Hirnforschung Experimentation cerebrale 31: 547-560. 

339. Hurd MW, Debruyne J, Straume M, Cahill GM (1998) Circadian rhythms of 
locomotor activity in zebrafish. Physiology & Behavior 65: 465-472. 

340. Kazimi N, Cahill GM (1999) Development of a circadian melatonin rhythm in 
embryonic zebrafish. Developmental Brain Research 117: 47-52. 

341. Fernandes AM, Fero K, Arrenberg AB, Bergeron SA, Driever W, et al. (2012) Deep 
brain photoreceptors control light-seeking behavior in zebrafish larvae. 
Current biology : CB 22: 2042-2047. 

342. Flores MV, Crawford KC, Pullin LM, Hall CJ, Crosier KE, et al. (2010) Dual oxidase 
in the intestinal epithelium of zebrafish larvae has anti-bacterial properties. 
Biochem Biophys Res Commun 400: 164-168. 

343. Sackerman J, Donegan JJ, Cunningham CS, Nguyen NN, Lawless K, et al. (2010) 
Zebrafish Behavior in Novel Environments: Effects of Acute Exposure to 
Anxiolytic Compounds and Choice of Danio rerio Line. Int J Comp Psychol 23: 
43-61. 

344. Danos N (2012) Locomotor development of zebrafish (Danio rerio) under novel 
hydrodynamic conditions. Journal of experimental zoology Part A, Ecological 
genetics and physiology 317: 117-126. 



References 

 

224 | P a g e 

 

345. Adams CD, Ma Y, Water Research Foundation. Pesticide degradates in water 
treatment : oxidative formation and partitioning parameter estimation. xxi, 
122 pages p. 

346. Bailey KR, Crawley JN (2009) Anxiety-Related Behaviors in Mice. In: Buccafusco 
JJ, editor. Methods of Behavior Analysis in Neuroscience. 2nd ed. Boca Raton 
(FL). 

347. Bolivar VJ (2009) Intrasession and intersession habituation in mice: From inbred 
strain variability to linkage analysis. Neurobiology of Learning and Memory 92: 
206-214. 

348. Wood DC (1988) Habituation in stentor - produced by mechanoreceptor channel 
modification. Journal of Neuroscience 8: 2254-2258. 

349. Maaswinkel H, Le X, He L, Zhu LQ, Weng W (2013) Dissociating the effects of 
habituation, black walls, buspirone and ethanol on anxiety-like behavioral 
responses in shoaling zebrafish. A 3D approach to social behavior. 
Pharmacology Biochemistry and Behavior 108: 16-27. 

350. Wong K, Elegante M, Bartels B, Elkhayat S, Tien D, et al. (2010) Analyzing 
habituation responses to novelty in zebrafish (Danio rerio). Behavioural brain 
research 208: 450-457. 

351. Bartels B, Tien D, Wong K, Tan J, Cachat J, et al. (2010) Understanding zebrafish 
habituation responses to novelty. Faseb Journal 24. 

352. Best JD, Berghmans S, Hunt JJ, Clarke SC, Fleming A, et al. (2008) Non-associative 
learning in larval zebrafish. Neuropsychopharmacology : official publication of 
the American College of Neuropsychopharmacology 33: 1206-1215. 

353. de Esch C, van der Linde H, Slieker R, Willemsen R, Wolterbeek A, et al. (2012) 
Locomotor activity assay in zebrafish larvae: Influence of age, strain and 
ethanol. Neurotoxicology and Teratology 34: 425-433. 

354. Lambert AM, Bonkowsky JL, Masino MA (2012) The conserved dopaminergic 
diencephalospinal tract mediates vertebrate locomotor development in 
zebrafish larvae. The Journal of neuroscience : the official journal of the Society 
for Neuroscience 32: 13488-13500. 

355. Ingebretson JJ, Masino MA (2013) Quantification of locomotor activity in larval 
zebrafish: considerations for the design of high-throughput behavioral 
studies. Frontiers in neural circuits 7: 109. 

356. Bianco IH, Kampff AR, Engert F (2011) Prey capture behavior evoked by simple 
visual stimuli in larval zebrafish. Frontiers in systems neuroscience 5: 101. 

357. Li XQ, Du JL (2013) Visual system and prey capture behavior of larval zebrafish. 
Yi chuan = Hereditas / Zhongguo yi chuan xue hui bian ji 35: 468-476. 

358. Brown GD (1998) Nonassociative learning processes affecting swimming 
probability in the seaslug Tritonia diomedea: habituation, sensitization and 
inhibition . Behavioural brain research 95: 151-165. 

359. Kandel ER, Spencer WA (1968) Cellular neurophysiological approaches in the 
study of learning. Physiological reviews 48: 65-134. 

360. Groves PM, Thompson RF (1970) Habituation: a dual-process theory. 
Psychological review 77: 419-450. 

361. Helfman G (1986) Fish Behaviour by Day, Night and Twilight. In: Pitcher T, editor. 
The Behaviour of Teleost Fishes: Springer US. pp. 366-387. 



References 

 

225 | P a g e 

 

362. Muto A, Orger MB, Wehman AM, Smear MC, Kay JN, et al. (2005) Forward genetic 
analysis of visual behavior in zebrafish. PLoS Genet 1: e66. 

363. Kokel D, Bryan J, Laggner C, White R, Cheung CY, et al. (2010) Rapid behavior-
based identification of neuroactive small molecules in the zebrafish. Nat Chem 
Biol. 

364. Gutman DA, Nemeroff CB (2003) Persistent central nervous system effects of an 
adverse early environment: clinical and preclinical studies. Physiol Behav 79: 
471-478. 

365. Gerlai R (2010) High-throughput behavioral screens: the first step towards 
finding genes involved in vertebrate brain function using zebrafish. Molecules 
15: 2609-2622. 

366. Burgess HA, Granato M (2007) Modulation of locomotor activity in larval 
zebrafish during light adaptation. J Exp Biol 210: 2526-2539. 

367. Berghmans S, Hunt J, Roach A, Goldsmith P (2007) Zebrafish offer the potential for 
a primary screen to identify a wide variety of potential anticonvulsants. 
Epilepsy Res 75: 18-28. 

368. Bouwknecht JA, Paylor R (2008) Pitfalls in the interpretation of genetic and 
pharmacological effects on anxiety-like behaviour in rodents. Behav 
Pharmacol 19: 385-402. 

369. Sousa N, Almeida OF, Wotjak CT (2006) A hitchhiker's guide to behavioral 
analysis in laboratory rodents. Genes Brain Behav 5 Suppl 2: 5-24. 

370. Anisman H, Matheson K (2005) Stress, depression, and anhedonia: caveats 
concerning animal models. Neurosci Biobehav Rev 29: 525-546. 

371. Belzung C, Griebel G (2001) Measuring normal and pathological anxiety-like 
behaviour in mice: a review. Behav Brain Res 125: 141-149. 

372. Prut L, Belzung C (2003) The open field as a paradigm to measure the effects of 
drugs on anxiety-like behaviors: a review. Eur J Pharmacol 463: 3-33. 

373. Rodgers RJ, Cao BJ, Dalvi A, Holmes A (1997) Animal models of anxiety: an 
ethological perspective. Braz J Med Biol Res 30: 289-304. 

374. Steenbergen PJ, Richardson MK, Champagne DL (2011) Patterns of avoidance 
behaviours in the light/dark preference test in young juvenile zebrafish: a 
pharmacological study. Behav Brain Res 222: 15-25. 

375. Bourin M, Hascoet M (2003) The mouse light/dark box test. Eur J Pharmacol 463: 
55-65. 

376. Sharma S, Coombs S, Patton P, Burt de Perera T (2009) The function of wall-
following behaviors in the Mexican blind cavefish and a sighted relative, the 
Mexican tetra (Astyanax). J Comp Physiol A Neuroethol Sens Neural Behav 
Physiol 195: 225-240. 

377. Avdesh A, Martin-Iverson MT, Mondal A, Chen M, Verdile G, et al. (2010) Natural 
Colour Preference in the Zebrafish (Danio rerio). In: Spink AJ, Grieco F, Krips 
OE, Loijens LWS, Noldus LPJJ et al., editors. Proceedings of Measuring Behavior 
2010 (August 24-27, 2010). Eindhoven. pp. 155-157. 

378. Mathur P, Lau B, Guo S (2011) Conditioned place preference behavior in 
zebrafish. Nat Protoc 6: 338-345. 

379. Spence R, Smith C (2008) Innate and Learned Colour Preference in the Zebrafish, 
Danio 



References 

 

226 | P a g e 

 

rerio . Ethology 114 582–588. 
380. Avdesh A, Martin-Iverson MT, Mondal A, Chen M, Askraba S, et al. (2011) 

Evaluation of Color Preference in Zebrafish for Learning And Memory . J 
Alzheimers Dis. 

381. Colwill RM, Raymond MP, Ferreira L, Escudero H (2005) Visual discrimination 
learning in zebrafish (Danio rerio). Behav Processes 70: 19-31. 

382. Muntz WR, Cronly-Dillon JR (1966) Colour discrimination in goldfish. Anim 
Behav 14: 351-355. 

383. Risner ML, Lemerise E, Vukmanic EV, Moore A (2006) Behavioral spectral 
sensitivity of the zebrafish (Danio rerio). Vision Res 46: 2625-2635. 

384. Spence R, Magurran AE, Smith C (2011) Spatial cognition in zebrafish: the role of 
strain and rearing environment. Anim Cogn 14: 607-612. 

385. Easter SS, Jr., Nicola GN (1996) The development of vision in the zebrafish (Danio 
rerio) . Dev Biol 180: 646-663. 

386. Renninger SL, Schonthaler HB, Neuhauss SC, Dahm R (2011) Investigating the 
genetics of visual processing, function and behaviour in zebrafish. 
Neurogenetics 12: 97-116. 

387. Maurer CM, Huang YY, Neuhauss SC (2011) Application of zebrafish oculomotor 
behavior to model human disorders. Rev Neurosci 22: 5-16. 

388. Goldsmith P, Harris WA (2003) The zebrafish as a tool for understanding the 
biology of visual disorders. Semin Cell Dev Biol 14: 11-18. 

389. Gestri G, Link BA, Neuhauss SC (2011) The visual system of zebrafish and its use 
to model human ocular diseases. Dev Neurobiol. 

390. Hughes A, Saszik S, Bilotta J, Demarco PJ, Jr., Patterson WF, 2nd (1998) Cone 
contributions to the photopic spectral sensitivity of the zebrafish ERG. Vis 
Neurosci 15: 1029-1037. 

391. Brockerhoff SE, Dowling JE, Hurley JB (1998) Zebrafish retinal mutants. Vision 
Res 38: 1335-1339. 

392. Gomez-Laplaza LM, Gerlai R (2009) Latent learning in zebrafish (Danio rerio). 
Behav Brain Res. 

393. Belzung C, Philippot P (2007) Anxiety from a phylogenetic perspective: is there a 
qualitative difference between human and animal anxiety? Neural Plast 2007: 
59676. 

394. Lopez-Patino MA, Yu L, Cabral H, Zhdanova IV (2008) Anxiogenic effects of 
cocaine withdrawal in zebrafish. Physiol Behav 93: 160-171. 

395. Treit D, Fundytus M (1988) Thigmotaxis as a test for anxiolytic activity in rats. 
Pharmacol Biochem Behav 31: 959-962. 

396. Simon P, Dupuis R, Costentin J (1994) Thigmotaxis as an index of anxiety in mice. 
Influence of dopaminergic transmissions. Behav Brain Res 61: 59-64. 

397. Choleris E, Thomas AW, Kavaliers M, Prato FS (2001) A detailed ethological 
analysis of the mouse open field test: effects of diazepam, chlordiazepoxide 
and an extremely low frequency pulsed magnetic field. Neurosci Biobehav Rev 
25: 235-260. 

398. Gallup GG, Suarez SD (1979) Ethological Analysis of Open-Field Behavior. 
Bulletin of the Psychonomic Society 14: 230-230. 



References 

 

227 | P a g e 

 

399. Suarez SD, Gallup GG (1981) An Ethological Analysis of Open-Field Behavior in 
Rats and Mice. Learning and Motivation 12: 342-363. 

400. Thompson RF, Spencer WA (1966) Habituation: a model phenomenon for the 
study of neuronal substrates of behavior. Psychol Rev 73: 16-43. 

401. Cerbone A, Sadile AG (1994) Behavioral habituation to spatial novelty: 
interference and noninterference studies. Neurosci Biobehav Rev 18: 497-518. 

402. Tomaz C, Aguiar MS, Nogueira PJ (1990) Facilitation of memory by peripheral 
administration of substance P and naloxone using avoidance and habituation 
learning tasks. Neurosci Biobehav Rev 14: 447-453. 

403. Best JD, Alderton WK (2008) Zebrafish: An in vivo model for the study of 
neurological diseases. Neuropsychiatr Dis Treat 4: 567-576. 

404. Engeszer RE, Ryan MJ, Parichy DM (2004) Learned social preference in zebrafish. 
Curr Biol 14: 881-884. 

405. Peichel CL (2004) Social behavior: how do fish find their shoal mate? Curr Biol 
14: R503-504. 

406. Spence R, Fatema MK, Ellis S, Ahmed ZF, Smith C (2007) Diet, growth and 
recruitment of wild zebrafish in Bangladesh. J Fish Biol 71 304-309. 

407. Spence R, Gerlach G, Lawrence C, Smith C (2008) The behaviour and ecology of 
the zebrafish, Danio rerio. Biol Rev Camb Philos Soc 83: 13-34. 

408. Schnorr SJ, Steenbergen PJ, Richardson MK, Champagne DL (2011) Assessment of 
thigmotaxis in larval zebrafish. In: Kalueff AV, Stewart A, editors. Zebrafish 
Neurobehavioral Protocols, Part II. New York: Humana Press. 

409. Colwill RM, Raymond MP, Ferreira L, Escudero H (2005) Visual discrimination 
learning in zebrafish (Danio rerio). Behavioural Processes 70: 19-31. 

410. Muntz WRA, Cronlydi.Jr (1966) Colour Discrimination in Goldfish . Animal 
Behaviour 14: 351-&. 

411. Jaeger RG, Hailman JP (1976) Ontogenetic shift of spectral phototactic preferences 
in anuran tadpoles. Journal of comparative and physiological psychology 90: 
930-945. 

412. Mrosovsky N, Carr A (1967) Preference for light of short wavelengths in hatchling 
green sea turtles, Chelonia mydas, tested on their natural nesting beaches. 
Behaviour 28: 217-231. 

413. Dutta SPS (1993) Food and feeding habits of Danio rerio (Ham. Buch) inhabiting 
Gadigarh stream, Jammu. Journal of Fresh-water Biology 5: 165-168. 

414. Egan RJ, Bergner CL, Hart PC, Cachat JM, Canavello PR, et al. (2009) 
Understanding behavioral and physiological phenotypes of stress and anxiety 
in zebrafish. Behav Brain Res 205: 38-44. 

415. Brittijn SA, Duivesteijn SJ, Belmamoune M, Bertens LFM, Bitter W, et al. (2009) 
Zebrafish development and regeneration: new tools for biomedical research. 
International Journal of Developmental Biology 53: 835-850. 

416. Kalueff AV, Gebhardt M, Stewart AM, Cachat JM, Brimmer M, et al. (2013) 
Towards a comprehensive catalog of zebrafish behavior 1.0 and beyond. 
Zebrafish 10: 70-86. 

417. Lawrence C, Adatto I, Best J, James A, Maloney K (2012) Generation time of 
zebrafish (Danio rerio) and medakas (Oryzias latipes) housed in the same 
aquaculture facility . Lab Anim (NY) 41: 158-165. 



References 

 

228 | P a g e 

 

418. Goldman D, Hankin M, Li Z, Dai X, Ding J (2001) Transgenic zebrafish for 
studying nervous system development and regeneration. Transgenic research 
10: 21-33. 

419. Shepherd I, Eisen J (2011) Development of the zebrafish enteric nervous system. 
Methods in cell biology 101: 143-160. 

420. Doodnath R, Dervan A, Wride MA, Puri P (2010) Zebrafish: an exciting model for 
investigating the spatio-temporal pattern of enteric nervous system 
development. Pediatric surgery international 26: 1217-1221. 

421. Sousa N, Almeida OF, Wotjak CT (2006) A hitchhiker's guide to behavioral 
analysis in laboratory rodents. Genes, brain, and behavior 5 Suppl 2: 5-24. 

422. Bouwknecht JA, Paylor R (2008) Pitfalls in the interpretation of genetic and 
pharmacological effects on anxiety-like behaviour in rodents. Behavioural 
Pharmacology 19: 385-402. 

423. Mathur P, Guo S (2010) Use of zebrafish as a model to understand mechanisms of 
addiction and complex neurobehavioral phenotypes. Neurobiol Dis 40: 66-72. 

424. Dahlbom SJ, Backstrom T, Lundstedt-Enkel K, Winberg S (2012) Aggression and 
monoamines: effects of sex and social rank in zebrafish (Danio rerio). 
Behavioural brain research 228: 333-338. 

425. Roberts AC, Bill BR, Glanzman DL (2013) Learning and memory in zebrafish 
larvae. Frontiers in neural circuits 7: 126. 

426. Sison M, Gerlai R (2010) Associative learning in zebrafish (Danio rerio) in the plus 
maze. Behav Brain Res 207: 99-104. 

427. Zhdanova IV, Wang S, Yu L, Quasarano C (2004) Sleep deprivation affects learning 
and memory in adult zebrafish. Sleep 27: 146-146. 

428. Saverino C, Gerlai R (2008) The social zebrafish: behavioral responses to 
conspecific, heterospecific, and computer animated fish. Behavioural brain 
research 191: 77-87. 

429. Ninkovic J, Bally-Cuif L (2006) The zebrafish as a model system for assessing the 
reinforcing properties of drugs of abuse. Methods 39: 262-274. 

430. Stewart A, Wong K, Cachat J, Gaikwad S, Kyzar E, et al. (2011) Zebrafish models to 
study drug abuse-related phenotypes. Reviews in the neurosciences 22: 95-105. 

431. Levin ED (2011) Zebrafish assessment of cognitive improvement and anxiolysis: 
filling the gap between in vitro and rodent models for drug development. 
Reviews in the neurosciences 22: 75-84. 

432. Powers CM, Yen J, Linney EA, Seidler FJ, Slotkin TA (2010) Silver exposure in 
developing zebrafish (Danio rerio): persistent effects on larval behavior and 
survival. Neurotoxicol Teratol 32: 391-397. 

433. Hua J, Vijver MG, Ahmad F, Richardson MK, Peijnenburg WJ (2014) Toxicity of 
different sized copper nano- and sub-micron particles and their shed copper 
ions to zebrafish embryos. Environmental toxicology and chemistry / SETAC. 

434. Avdesh A, Martin-Iverson MT, Mondal A, Chen M, Askraba S, et al. (2012) 
Evaluation of color preference in zebrafish for learning and memory. Journal 
of Alzheimer's disease : JAD 28: 459-469. 

435. Stone NJ, English AJ (1998) Task type, posters, and workspace color on mood, 
satisfaction, and performance. Journal of Environmental Psychology 18: 175-
185. 



References 

 

229 | P a g e 

 

436. Hemphill M (1996) A note on adults' color-emotion associations. The Journal of 
genetic psychology 157: 275-280. 

437. Stone NJ (2001) Designing effective study environments. Journal of Environmental 
Psychology 21: 179-190. 

438. Kwallek N, Lewis CM (1990) Effects of Environmental Color on Males and 
Females - a Red or White or Green Office. Applied Ergonomics 21: 275-278. 

439. Humphrey NK, Keeble GR (1978) Effects of Red-Light and Loud Noise on Rate at 
Which Monkeys Sample Sensory Environment. Perception 7: 343-348. 

440. Wheeler TG (1982) Color vision and retinal chromatic information processing in 
teleost: A review. Brain Research Reviews 4: 177-235. 

441. Alatalo RV, Mappes J (1996) Tracking the evolution of warning signals. Nature 
382: 708-710. 

442. Roper TJ (1990) Responses of Domestic Chicks to Artificially Colored Insect Prey 
- Effects of Previous Experience and Background Color. Animal behaviour 39: 
466-473. 

443. Kawamura G, Kasedou T, Tamiya T, Watanabe A (2010) Colour preference of five 
marine fishes: bias for natural and yellow-dyed krill in laboratory tanks, sea 
cages and an earthen pond. Marine and Freshwater Behaviour and Physiology 
43: 169-182. 

444. Roper TJ (1994) Conspicuousness of Prey Retards Reversal of Learned 
Avoidance. Oikos 69: 115-118. 

445. Endler JA (1983) Natural and Sexual Selection on Color Patterns in Poeciliid 
Fishes. Environmental Biology of Fishes 9: 173-190. 

446. Nordeide JT (2002) Do male sticklebacks prefer females with red ornamentation? 
Canadian Journal of Zoology-Revue Canadienne De Zoologie 80: 1344-1349. 

447. Luchiari AC, Duarte CRD, Freire FAD, Nissinen K (2007) Hierarchical status and 
colour preference in Nile tilapia (Oreochromis niloticus). Journal of Ethology 
25: 169-175. 

448. Brockerhoff SE, Dowling JE, Hurley JB (1998) Zebrafish retinal mutants. Vision 
Research 38: 1335-1339. 

449. Cahill GM, Besharse JC (1995) Circadian Rhythmicity in Vertebrate Retinas - 
Regulation by a Photoreceptor Oscillator. Progress in Retinal and Eye Research 
14: 267-291. 

450. Carleton KL, Spady TC, Streelman JT, Kidd MR, McFarland WN, et al. (2008) Visual 
sensitivities tuned by heterochronic shifts in opsin gene expression. BMC 
biology 6: 22. 

451. Shand J, Davies WL, Thomas N, Balmer L, Cowing JA, et al. (2008) The influence of 
ontogeny and light environment on the expression of visual pigment opsins in 
the retina of the black bream, Acanthopagrus butcheri . The Journal of 
experimental biology 211: 1495-1503. 

452. Schnorr SJ, Steenbergen PJ, Richardson MK, Champagne DL (2012) Measuring 
thigmotaxis in larval zebrafish. Behavioural Brain Research 228: 367-374. 

453. Bencan Z, Sledge D, Levin ED (2009) Buspirone, chlordiazepoxide and diazepam 
effects in a zebrafish model of anxiety. Pharmacology, biochemistry, and 
behavior 94: 75-80. 



References 

 

230 | P a g e 

 

454. Suarez SD, Gallup GG (1983) Social Reinstatement and Open-Field Testing in 
Chickens. Animal Learning & Behavior 11: 119-126. 

455. Chen X, Engert F (2014) Navigational strategies underlying phototaxis in larval 
zebrafish. Frontiers in systems neuroscience 8: 39. 

456. Sherwin CM, Glen EF (2003) Cage colour preferences and effects of home cage 
colour on anxiety in laboratory mice. Animal behaviour 66: 1085-1092. 

457. Humphrey N (1971) Colour and brightness preferences in monkeys. Nature 229: 
615-617. 

458. Prayitno DS, Phillips CJC, Omed H (1997) The effects of color of lighting on the 
behavior and production of meat chickens. Poultry Science 76: 452-457. 

459. Rowe C, Guilford T (1999) Novelty effects in a multimodal warning signal. Animal 
behaviour 57: 341-346. 

460. Kwallek N, Woodson H, Lewis CM, Sales C (1997) Impact of three interior color 
schemes on worker mood and performance relative to individual 
environmental sensitivity. Color Research and Application 22: 121-132. 

461. Pelkowski SD, Kapoor M, Richendrfer HA, Wang X, Colwill RM, et al. (2011) A 
novel high-throughput imaging system for automated analyses of avoidance 
behavior in zebrafish larvae. Behavioural brain research 223: 135-144. 

462. Gerlai R (2010) Zebrafish antipredatory responses: a future for translational 
research? Behav Brain Res 207: 223-231. 

463. Spence R, Fatema MK, Ellis S, Ahmed ZF, Smith C (2007) Diet, growth and 
recruitment of wild zebrafish in Bangladesh. Journal of Fish Biology 71: 304-
309. 

464. Gorka Z, Moryl E, Papp M (1996) Effect of chronic mild stress on circadian 
rhythms in the locomotor activity in rats. Pharmacology, biochemistry, and 
behavior 54: 229-234. 

465. Sukardi H, Chng HT, Chan EC, Gong Z, Lam SH (2011) Zebrafish for drug toxicity 
screening: bridging the in vitro cell-based models and in vivo mammalian 
models. Expert opinion on drug metabolism & toxicology 7: 579-589. 

466. Green J, Collins C, Kyzar EJ, Pham M, Roth A, et al. (2012) Automated high-
throughput neurophenotyping of zebrafish social behavior. Journal of 
neuroscience methods 210: 266-271. 

467. Hermsen SA, van den Brandhof EJ, van der Ven LT, Piersma AH (2011) Relative 
embryotoxicity of two classes of chemicals in a modified zebrafish 
embryotoxicity test and comparison with their in vivo potencies. Toxicol In 
Vitro 25: 745-753. 

468. Hung MW, Zhang ZJ, Li S, Lei B, Yuan S, et al. (2012) From omics to drug 
metabolism and high content screen of natural product in zebrafish: a new 
model for discovery of neuroactive compound. Evid Based Complement 
Alternat Med 2012: 605303. 

469. Sivamani S, Joseph B, Kumar N, Kar B (2013) Zebrafish as a model for 
bioavailability testing of over the counter drug. International Journal of Drug 
Development & Research 5. 

470. Rawson DM, Zhang T, Kalicharan D, Jongebloed WL (2000) Field emission 
scanning electron microscopy and transmission electron microscopy studies 
of the chorion, plasma membrane and syncytial layers of the gastrula-stage 



References 

 

231 | P a g e 

 

embryo of the zebrafish Brachydanio rerio: a consideration of the structural 
and functional relationships with respect to cryoprotectant penetration. 
Aquaculture Research 31: 325-336. 

471. Thomas LT, Welsh L, Galvez F, Svoboda KR (2009) Acute nicotine exposure and 
modulation of a spinal motor circuit in embryonic zebrafish. Toxicol Appl 
Pharmacol 239: 1-12. 

472. Hung MW, Zhang ZJ, Li S, Lei B, Yuan S, et al. (2012) From omics to drug 
metabolism and high content screen of natural product in zebrafish: a new 
model for discovery of neuroactive compound. Evidence-based complementary 
and alternative medicine : eCAM 2012: 605303. 

 



 


