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Hearing lossis a worldwide problem influencing quality life of the affected individual. It can occur
due to aging (age-related hearing loss), environmental toxins or noise with high frequencies, but
most commonly due to exposure to ototoxic drugs. Hair cells, the end organ of the auditory
pathway is the affected target organ leading to hearing loss”. Unfortunately, several drugs used
to treat life-threatening illnesses are known to damage hair cells®. These include, aminoglycoside
antibiotics, antimicrobials, loop diuretics, anti-inflammatory agents, antimalarial drugs, and
platinum-based cytostatic drugs used as chemotherapeutic agents®.

Recent research has concentrated on understanding the mechanisms of ototoxic drug-induced
inner ear damage and on identifying anti-ototoxic compounds. Since auditory cell-lines cannot
alternate with the mature hearing organ, several animal models like rats, guinea pigs, mice and
zebrafish (Danio rerio) are used in ototoxicity research. Zebrafish and human models share
considerable similarities and hence, several human pathological conditions can be screened
using zebrafish asa model organism.

The zebrafish larvae inner ear mainly consists of three semi-circular canals and two otoliths (ear
stones) attached to two maculae in the otic vesicle. Otoliths, the crystalline structures of calcium
carbonate (CaCO,) contribute to the vestibular function of the animal by transmitting sound

vibrations and acceleration forces to the ciliary bundles of macular hair cells’. The easy
accessibility to the hearing organ, the small size, high fecundity, transparent embryos, low cost in
husbandry with less space requirement, and the structural and functional similarities between
zebrafish and mammalian hair cells with functional hair cells matured by 3-day post-fertilization
(dpf), make zebrafish a valuable animal model for studying hearing loss.

At JRF, we successfully developed ototoxic model of zebrafish embryo-larvae. We used known
teratogenic chemical to induce ototoxicity. Zebrafish embryos [24-hour post-fertilization (hpf)]
were exposed to sub-lethal concentrations of the ototoxic agent along with appropriate control.
At 96 hpf, the larvae were anaesthetized and imaged using bright field microscope focusing the
otoliths and otic vesicle. As compared to the development of normal otoliths formed in the
control larvae, teratogen treated zebrafish larvae exhibited ototoxicity which was evident by their
potentialtoreduce and deform the otoliths and otic vesicle.
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This zebrafish model of ototoxicity can be employed as a high throughput screening tool to screen
compounds with potential ototoxic effect and as a drug discovery tool to screen anti-ototoxic
compounds.
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Note: Kindly contact our business development team for any further details of this model.

References

. Ou, H.C., Santos, F., Raible, D.W., Simon, J.A. and Rubel, EW., 2010. Drug screening for hearing loss:
using the zebrafish lateral line to screen for drugs that prevent and cause hearing loss. Drug
discovery today, 15(7-8), pp.265-271.

. Chiu, L.L., Cunningham, L.L., Raible, D.W., Rubel, EW. and Ou, H.C., 2008. Using the zebrafish
lateral line to screen for ototoxicity. Journal of the Association for Research in Otolaryngology,
9(2),p.178.

. Ton, C. and Parng, C., 2005. The use of zebrafish for assessing ototoxic and otoprotective agents.
Hearing research, 208(1-2), pp.79-88.

. Domarecka, E., Skarzynska, M., Szczepek, A.J. and Hatzopoulos, S., 2020. Use of zebrafish larvae
lateral line to study protection against cisplatin-induced ototoxicity: A scoping review.
International Journal of Immunopathology and Pharmacology, 34, p.2058738420959554.

. Pais-Roldan, P, Singh, A.P,, Schulz, H. and Yu, X., 2016. High magnetic field induced otolith fusion in
the zebrafish larvae. Scientific reports, 6(1), pp.1-11.

¢

JRF GLOBAL

02 of 03 Pioneering Solutions since 1977 - Responsibly




About the Author:

Nilambari V. Pawar, Ph.D.
Ecotoxicology JRF

Nilambari is a Senior Research Officer in the Ecotoxicology section. She has a good experience of
conducting ecotoxicology studies and is actively involved in research validations. She has
professional experience of more than 13 years, including academic research, pharmaceutical R&D
and CRO industry with several national and international publications.
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Founded in 1977, JRF Global is one of the oldest (41+) and
most respected non-clinical Contract Research Organization in Asia.

JRF’s capabilities spanning from
Discovery to Development phase
provides integrated services to both innovator and generic.

300+ Employees, 700+ Clients across 60+ Countries

Salient Features

GLP and AAALAC accredited

Spread across 6 locations worldwide
(USA, Canada, Spain, UK, India, Japan)

33500+ GLP Studies across all industries
and have been well received by US FDA,
EMA, MHRA and other regulatory
agencies

State-of-the-art animal house facility
which is among the best in Asia

Experienced in handling small molecules,
biologics/biosimilars, vaccines & herbal
products JRF’s fully integrated chemistry
and toxicology services offers an
attractive value proposition in terms of
efficiency, deliverables and cost.
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Services at a glance

P-C Chemistry, Analytical/Bioanalytical
Chemistry

Med-Chem & Custom Synthesis
In vitro DMPK

In vivo Pharmacokinetics
Efficacy models

Safety Pharmacology
Genotoxicity
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