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PhD contract: 

The role of monoterpenes in the beneficial effects of the forest 

bathing on human health: characterizing the neuromodulatory 

and neuroprotective effects of different monoterpene mixtures 

The role 

We offer a 4-year contract for a PhD student from the Spanish Government call “Ayudas para 

contratos predoctorales para la formación de doctores 2022” that should be opened for 

applications in November 2022. 

Beneficial effects of forest bathing on human health have been emphasized in diferent recent 

studies. These effects could be mediated, at leat partially, by forest air enriched in monoterpenes, 

a group of biogenic volatile organic compounds (VOCs). Although an anti-inflammatory, 

antitumorigenic, neuromodulatory or neuroprotective activity has been described for some of the 

monoterpenes commonly found in forest air, during the forest bathing humans are exposed to 

mixtures of monoterpenes and not to individual compounds. Each type of forest exhibits its own 

profile of these biogenic VOCs, and the effects of these mixtures of monoterpenes have not been 

well characterized yet. Therefore, this project aims to test the neuromodulatory and 

neuroprotective effect of different mixtures of monoterpenes, representing the most relevant 

profiles of these chemicals found in the Spanish forests. Zebrafish (Danio rerio) will be used in 

this project, as this organism is a vertebrate model widely used in neuropharmacology and there 

are already some reports supporting the use of these model for testing the effect of individual 

monoterpenes on the vertebrate central nervous system (CNS). The results of this project should 

provide the first evidences on the anxiolytic and neuroprotective potential of some of the main 

monoterpenes mixtures found in the Spanish forests. 

What do we look for? 

● Qualifications 
M.Sc. studies (completed or in course) in Environmental Sciences, Biology, Chemistry, 

or equivalent 

● Professional experience 
Highly motivated person willing to learn and work in the fields of neurobiology and 

chemistry. 

Knowledge of zebrafish model (positively valued) 

Knowledge of neurobiology (positively valued) 

Knowledge of analytical chemistry (HPLC-MS, GC-MS....) (positively valued) 

Knowledge of statistical data analysis, preferably with R (positively valued) 

Independent working methods, high organizational talent and strong team skills are 

required 

Personal characteristics such as interpersonal skills, analytical and problem-solving 

skills, good communication skills, and the ability to work independently and as part of a 

team are required. Also, initiative, and independence. 

Previous experience is not required but previous scientific work will be considered an 

asset. 
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Working conditions 

● Contract duration: 4 years 

● Annual gross salary: according to the Spanish Govenrment call “Ayudas para contratos 

predoctorales para la formación de doctores 2022” (approx. 16,640 € on the first year, 

progressing to approx. 22,290 € on the fourth year) 

● Target start date: Around June-September 2023, following the official resolution of the 

Government call 

 

The group 

The student will work primarily under the supervision of both  Dr. Demetrio Raldúa 

(https://www.idaea.csic.es/person/demetrio-raldua) and Dr. Roger Seco 

(https://www.idaea.csic.es/person/roger-seco) and will collaborate with other members of the 

groups Environmental Toxicology (https://www.idaea.csic.es/research-group/environmental-

toxicology) and  EGAR (https://www.idaea.csic.es/egar) within IDAEA. 

The Environmental Toxicology group studies and assesses the bioavailability and toxicity of 

existing and emerging contaminants and their mixtures. One of the research lines of this group is 

the elucidation of the molecular bases of the neurotoxic effects caused by some environmental 

pollutants and drugs on fish communities and human being, using zebrafish as vertebrate model. 

In this line, models of neurotoxidromes relevant to humans are developed and characterized in 

zebrafish, with the final aim of screening drugs with therapeutic effect on these toxidromes. A 

wide behavioral analysis platform, based in video-tracking analysis, has been developed for 

assessing behavioral changes in larvae and adults. The mechanistic part of the work is performed 

by using different omic technologies. 

The Environmental Geochemistry and Atmospheric Research (EGAR) group is specialized in air 

quality assessment and monitoring, using state of the art air pollutant instrumentation combined 

with innovative monitoring strategies based on sensor networks. The team has strong expertise 

in source apportionment to aid in the identification of major sources affecting air quality 

degradation, which in turn supports the implementation of mitigation strategies. Similarly, EGAR 

is experienced in health impact assessment to translate air pollution impacts into premature 

mortality and morbidity outcomes, easier to understand by the general population. This 

combination of monitoring tools and methodologies provides the ideal framework to assess the 

effectiveness of innovative air quality monitoring and modelling tools. 

 

The institute 

The Institute of Environmental Assessment and Water Research (IDAEA) is an 

environmental science institute devoted to the study of the human footprint on the biosphere. 

Much of the research work at this institute is centred on two of the great environmental challenges 

of our time: cleanliness and availability of water and quality of air.  

Founded in 2008 as a member of the Spanish National Research Council (CSIC), the Institute 

brings together a wide range of expertise in environmental science. It is organized under two 

Departments (Environmental Chemistry and Geosciences), established with a strong record of 

publication in top scientific journals, leading international projects, membership on international 

committees, and adopting a high-profile contribution to the identification and remediation of 

environmental problems. 

https://www.idaea.csic.es/person/demetrio-raldua
https://www.idaea.csic.es/person/roger-seco
https://www.idaea.csic.es/research-group/environmental-toxicology
https://www.idaea.csic.es/research-group/environmental-toxicology
https://www.idaea.csic.es/egar
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IDÆA has demonstrated strengths in the analysis of organic pollutants and their impact on 

ecosystems, the study and management of water resources, the development of multivariate 

resolution algorithms in chemometrics, and in the study of inhalable particulate matter and toxic 

gases. 

IDÆA has been recently awarded with the distinctive Centre of Excellence “Severo Ochoa” 

(2020-2023), distinction that indicates the high-quality scientific leadership and global impact of 

the work developed at the centre. 

We offer a diverse and inclusive environment where no discrimination against disability, gender, 

nationality, religion or sexual orientation will occur during the selection process. 

 

How to apply? 

Those interested should email their CV and motivation letter to Dr. Demetrio Raldúa at 

demetrio.raldua@idaea.csic.es and Roger Seco at roger.seco@idaea.csic.es, adding “PhD 

position zebrafish” to the email subject. 

Deadline: The government call will probably open soon in November 2022, so interested 

candidates should contact Dr Demetrio Raldúa and Dr. Roger Seco as soon as possible. 

mailto:demetrio.raldua@idaea.csic.es
mailto:roger.seco@idaea.csic.es

