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Executive Summary 

 
1.1 Chemically-induced endocrine disruption clearly remains an internationally 
important issue for the risk assessment of chemicals.  This is reflected in recent 
years in terms of advances in scientific knowledge, the recent approval of a suite 
of OECD test guidelines for endocrine disrupter testing and assessment, together 
with policy trends relevant to both national and international regulatory schemes 
(eg REACH, EC Plant Protection Product Directive and EC Human Medicines 
Directive).  Since the initiative taken by the governments of Japan and the United 
Kingdom in 1998 to share knowledge in this important area, the UK-Japan 
Partnership for Research into Endocrine Disrupters in the Aquatic Environment 
(hereafter ‘UK Japan Research Partnership’) has made an important contribution 
to the scientific evidence base into the exposure and effects of priority chemicals 
in aquatic ecosystems and has thereby provided highly valuable support for 
national and international policy needs. 
 
1.2 Against this background, the UK Japan Research Partnership held its 12th 
annual scientific workshop at Matfen Hall, Northumberland, UK from 2-4 
November 2010.  This report highlights the key themes discussed at the 
workshop and summarizes the recommendations for future priority areas over 
the next five years of the Partnership. Central to these recommendations is the 
recognition of the value of applying the lessons learned from natural and 
synthetic oestrogens to emerging chemicals of growing concern for policy 
makers, the public and other stakeholders in both Japan and the UK.      
 
1.3 Core Project 1: Fate of endocrine disrupting chemicals and emerging 
contaminants in the environment and their remediation. For the next 5 years, the 
proposed objectives of the research are to study emerging chemicals of concern 
(e.g. pharmaceuticals and personal care products (PPCPs)) with known or 
suspected endocrine disrupting properties and to address their occurrence, fate, 
risk assessment and control technologies (e.g. how to address the significance of 
combined sewer overflows). 
 
1.4 Core Project 2: Advancing test systems.  The on-going OECD needs 
underline the value of continuing to invest in the work using small fish models 
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(e.g. medaka and stickleback) to compare their sensitivity with respect to 
androgens and anti-androgens.  Linked with Core Project 3, there is also a need 
for reporter gene assays (e.g. glucocorticoid receptor).  An area of growing 
importance for advancing the OECD test guidelines is to invest in research using 
freshwater and marine invertebrate test systems for endocrine disrupters (e.g. 
molluscs and crustaceans).  It was also recommended to evaluate critically the 
utility of the fish and invertebrate test systems with other classes of emerging 
contaminants likely to impact the reproductive endocrine systems of aquatic 
species (e.g. antidepressants and progestogens). 
 
1.5 Core Project 3: Molecular and genomic approaches in fish.  This is a dynamic 
area of work for the UK-Japan Research Partnership and is structured around 
four objectives: (1)  Development and application of molecular tools required for 
Core Projects 1, 2 and 4 and provision of associated training for these methods 
and tools (e.g. AR reporter gene assay to link to CP2, medaka oestrogen 
reporter gene assays and medaka microarray to support effluent testing in CP1 
and fish DNA microsatellites for use in population studies); (2) Addressing the 
issue of species sensitivity in vitro (e.g. continuation of studies on species, 
receptor sub-type- and ligand- specificity of fish ERs and establishment of 
reporter gene assay for TR, GR, AR,  chemical-specific sensitivity of different 
receptor subtypes in model species (including the stickleback given its global 
geographic range); (3) addressing the issue of species sensitivity in vivo (e.g. 
comparative responsiveness of selection of fish species to oestrogens in vivo to 
support linkages with in vitro assessments); and (4) development of a genetic 
sex marker in roach for making greater use of studies undertaken to date on 
endocrine disruption (ED) in wild populations (e.g. from archived samples from 
national surveys) and application of DNA microsatellites to assess whether 
genetic structure/heterogeneity differs widely in populations of fish living in ‘clean’ 
versus heavily contaminated environments. 
 
1.6 Core Project 4 – Environmental Risk Assessment & Population Impacts.  
There is strong support in the UK Japan Research Partnership for using risk 
assessment (combining exposure and hazard assessment) as the best approach 
for managing chemicals, utilising the knowledge gained in the other Core 
Projects and the OECD framework for endocrine disrupter assessment.   
Supporting the integration of intelligent testing strategies using a mode-of-action 
approach together with population-relevant endpoints is also a key priority 
(linking CPs 2 and 3), for both single chemicals and complex mixtures.  Policy 
trends indicate that another area for prioritization over the next five years 
includes understanding exposures and impacts of endocrine disrupters and 
related emerging chemicals in sediments and sediment dwelling organisms (both 
freshwater and marine) to support national and international policy needs.  One 
option for the future is to approach this need through selected chemical case 
studies which connect all four Core Projects.    
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1.7 It was proposed that an important conclusion of the workshop discussions 
was the recognition that global climate change may be a `game changer` in 
understanding chemical risks in aquatic ecosystems due to the evidence for 
significant impacts in hydrological conditions and toxic pressures on biodiversity.  
The UK-Japan Research Partnership is well-placed to help fill this important and 
large knowledge gap, thereby providing valuable support for UK and Japanese 
policy needs for efficiently managing chemicals risks to freshwater and marine 
ecosystems. 
 

Introduction 

 
The purpose of the UK-Japan Partnership is to build strong and productive 
collaborations and facilitate the exchange of information relating to research into 
endocrine disruption between Japan and the United Kingdom.  Since 1998, co-
operation has been successfully pursued through several means including:  
 

• The free exchange of technical information; 

• Where mutually beneficial, the sharing of research findings and the 
development of joint research projects; 

• Joint symposia, workshops and academic discussions on topics of mutual 
interest; 

• The exchange of experts, under conditions to be decided between those 
individuals  

 
The research carried out by the UK-Japan partners is focussed on various 
aspects of ED via four core projects, ranging from assessments of the effects of 
treatment processes on the endocrine activity in wastewaters, quantifying the 
potency of the various chemicals contained in wastewater discharges, defining 
the mechanisms of action of the endocrine disrupting chemicals (EDCs) of 
concern, and ecological impacts on wildlife. A summary of the publications 
delivered by the UK-Japan Research Partnership is included in Annex 2 of this 
report. 
 
For Core Project 1 (Fate of EDCs and Emerging Contaminants such as 
Pharmaceuticals and Nanoparticles in the Environment and their Remediation) 
the scope of work includes generating information on chemical (and particle) 
transport and fate in treated effluents and their receiving waters. A major aspect 
for this group is monitoring as well as the use, development and validation of 
modelling approaches. A further key activity of this group is to consider ways for 
remediation of the chemicals or particles of concern to reduce their 
environmental discharge. 
 
For Core Project 2 (Advancing Testing Systems), work will essentially focus on 
research developing relevant test systems for assessing EDCs and other 
pollutants of concern (pharmaceuticals, nanoparticles). Japan will lead on 
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developing the partial life cycle test using amphibians relevant to the OECD 
requirements. It is proposed that work on small fish models (e.g. stickleback and 
medaka) will comprise part of this theme. It is also envisaged that within this 
core, there will be work to investigate and develop short OECD test systems 
using fish embryos. This core will also consider the possibility of including some 
invertebrate testing systems, depending on the investigators brought to this core 
theme.  
 
The UK-Japan Core Project 3 (Genomic and Molecular Approaches in 
Ecotoxicology) will focus on evaluating various endpoints spanning gene 
expression to behaviour as measures for chemical testing endpoints. Research 
here will include the development of molecular endpoints across both test and 
sentinels species. Work developing behaviour as an endpoint in fish (and 
possibly more widely in other animals) will be supported through the work on 
stickleback and zebrafish. Also included will be the reporter assay systems. Key 
to the work in this core is to develop a more thorough understanding of the value 
of the different endpoints/systems mentioned above for addressing questions of 
reproductive and developmental health.  
 
Finally, Core Project 4 (Environmental Risk Assessment and Population Impacts) 
has been established to address the complex issue of health effects of 
chemicals/particles and their mixtures (including environmentally relevant 
discharges) on aquatic wildlife. The core will include work studying ED in wildlife 
populations. Understanding the possible impacts of EDCs (and other 
contaminants) on wild populations will require the development of associated 
knowledge on the basic biology of sentinel organisms. Over the next five years, 
consideration will be given (where possible) to chronic exposure work using 
emerging contaminants known or suspected to have endocrine active properties 
in order to strengthen the risk assessment of these chemicals. 
 
Against this background, the UK-Japan Research Partnership met at Matfen Hall 
(Northumberland, UK) in November 2010 for the 12th Annual Workshop in order 
to provide updates in progress made over the past year within this research 
community and to identify priority areas for future work.  It is proposed that this 
report summarizes the key conclusions of the workshop and further details of all 
the presentations are available on request. 
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Annex 1.  UK-Japan Research Partnership 12th Workshop 
Programme. 

 
Tuesday 2nd November 
 Arrival of delegates at Matfen Hall (car transport will be provided from 

Newcastle airport or train station) http://www.primahotels.co.uk/matfen/ . 
19:00-21:00 Welcome reception, (Buffet & drinks) 

Opening address & welcome 
- Dr Arwyn Davies (Defra, UK) 
- Mr Kunihiko Yamazaki (MOE, Japan) 
 

Wednesday 3rd November 
 Session 1 - Introduction & Practical Arrangements 

 

08:30– 09:15 Welcome to the Scientific Programme 
a) Practical arrangements & agenda (Prof Tom Hutchinson) 
b) Key UK-J scientific achievements & policy benefits (Prof Taisen Iguchi) 

 Session 2 – Core Projects 
Chairs: Prof Charles Tyler (UK) & Dr Norihisa Tatarazako (Japan) 
 

09:15-09:55 Core Project 1: Investigations into endocrine disrupters and emerging 
contaminants in domestic wastewaters and rivers. 
(Prof. Hiroaki Tanaka, Dr Mizuhiko Minamiyama & Dr Andrew Johnson) 

09:55-10:35 Core Project 2: Evaluation of endocrine disrupting potency of chemicals 
and mode-of-action using small fish models. 
(Dr Masaki Nagae & Dr Ioanna Katsiadaki) 

10:35-11:00 Coffee break 
 

 Session 2 – Core Projects 
Chairs: Prof Yasuhiko Ohta (Japan) & Dr Christina Lye (UK) 
 

11:00-11:40 Core Project 3: Molecular approaches to understand the differences of 
the sensitivity to xenoestrogens in freshwater fish and the responses to 
thyroid-hormones in extensive species.  
(Dr Shinichi Miyagawa & Dr Anke Lange) 

11:40-12:20 Core Project 4:  Population impacts of endocrine disrupters on aquatic 
wildlife, roach and leopard frog. 
(Prof Tohru Kobayashi and Dr Patrick Hamilton) 
 

12:20-13:45 Buffet lunch and poster presentations 
 

 Session 3 – Invited Presentations 
Chairs: Prof Alan Pickering (UK) & Prof Taisen Iguchi (Japan) 
 

13:45-14:20 Combined effects of endocrine disrupting chemicals and global warming 
in aquatic environment on fish reproduction. 
(Prof Kiyoshi Soyano) 
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14:20-14:55 Applying 'systems biology' approaches for understanding the effects of 
EDCs and emerging contaminants in fish (Prof Charles Tyler) 
 

14:55-15:15 MOE's Further Actions on Endocrine Disrupting Effects of Chemical 
Substances: EXTEND 2010 
(Mr Kunihiko Yamazaki) 

15:15-15:35 Coffee break 
15:35-15:55 The OECD Test Guidelines Programme: An Update (Prof Peter 

Matthiessen, UK Co-Chair of OECD VMG-Eco) 
15:55-16:30 Policy needs the essential role of scientific evidence (Dr David Williams, 

Defra)  
16:30-as 
required 

Informal break out discussion on key issues for each Core Project  

19:30 Conference dinner 

Thursday 4th November 
 Session 4 – Key science needs and next steps for UK-J research 

Chairs: Prof Taisen Iguchi & Prof Tom Hutchinson 
 

09:00-11:00 Future needs for the UK-J Core Projects and emerging policy needs in 
Japan and in the UK 

11:00-11:20 Coffee break & group photograph 
11:20-12:00 Summary of workshop highlights & closing remarks  

- Prof Tom Hutchinson (Cefas, UK) 
- Prof Taisen Iguchi (NIBB, Japan) 
- Dr Mike Roberts (Defra, UK) 
- Mr Kunihiko Yamazaki (MOE, Japan) 

12:00 Collection of packed lunch 
12:30 Depart for bus excursion to UNESCO sites at Hadrian’s Wall and the 

historical city of Durham (details to be confirmed) 
18:30 Traditional pub dinner  
21:00 Transport back to Matfen Hall 
Friday 5th November 
Departure – room check out by 11:00 
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Annex 2.  Publications from UK-Japan Partnership 

Peer-reviewed Papers & Book Chapters: 

Scown, T.M., Goodhead, R.M., Johnston, B.D., Moger, J., Baalousha, M., Lead, 
J.R., van Aerle, R., Iguchi, T. & Tyler, C.R. (2010). Assessment of cultured fish 
hepatocytes for studying cellular uptake and (eco)toxicity of nanoparticles. 
Environmental Chemistry 7, 36–49. [Abstract] 
 
Tyler, C.R. & Goodhead, R.M. (2010). Impact of hormone-disrupting chemicals 
on wildlife. In: McClean, N. (Ed.). Silent Summer - The State of Wildlife in Britain 
and Ireland. Cambridge University Press, pp. 125-140.  
 
Van Aggelen, G., Ankley, G.T., Baldwin, W.S., Bearden, D.W., Benson, W.H., 
Chipman, j.K., Collette, T.W., Craft, J.A., Denslow, N.D., Embry, M.R., Falciani, 
F., George, S.G., Helbing, C.C., Hoekstra, P.F., Iguchi, T., Kagami, Y., 
Katsiadaki, I., Kille, P., Liu, L., Lord, P.G., McIntyre, T., O’Neill, A., Osachoff, H., 
Perkins, E.J., Santos, E.M., Skirrow, R.C., Snape, J.R., Tyler, C.R., Versteeg, D., 
Viant, M.R., Volz, D.C., Williams, T.D. & Yu, L. (2010). Integrating omic 
technologies into aquatic ecological risk assessment and environmental 
monitoring: Hurdles, achievements and future outlook. Environmental Health 
Perspectives 118, 1-5. [Abstract] 

Goodhead, R.M. & Tyler, C.R. (2009). Endocrine-disrupting chemicals and their 
environmental impacts. In: Walker, C.H. (Ed.). Organic Pollutants. CRC Press, 
pp. 265-292. 
 
Kumar, V., Nakada, N., Yasojima, M., Yamashita, N., Johnson, A.C. & Tanaka, 
H. (2009). Rapid determination of free and conjugated estrogen in different water 
matrices by liquid chromatography-tandem mass spectrometry. Chemosphere 
77, 1440-1446. [Abstract] 
 
Lange, A., Paull, G.C., Coe, T.S., Katsu, Y., Urushitani, H., Iguchi, T. & Tyler, 
C.R. (2009). Sexual reprogramming and estrogenic sensitization in wild fish 
exposed to ethinylestradiol. Environmental Science & Technology 43, 1219-
1225. [Abstract] 
 
Sebire, M., Scott, A.P., Tyler, C.R., Cresswell, J., Hodgson, D.J., Morris, S., 
Sanders, M.B., Stebbing, P.D. & Katsiadaki, I. (2009). The organophosphorous 
pesticide, fenitrothion, acts as an anti-androgen and alters reproductive behavior 
of the male three-spined stickleback, Gasterosteus aculeatus. Ecotoxicology 18, 
122-133. [Abstract] 
 
Tyler, C.R., Filby, A.L., Bickley, L.K., Cumming, R.I., Gibson, R., Labadie, P., 
Katsu, Y., Liney, K.E., Shears, J.A., Silva-Castro, V., Urushitani, H., Lange, A., 
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Winter, M.J., Iguchi, T. & Hill, E.M. (2009). Environmental health impacts of 
equine estrogens derived from hormone replacement therapy. Environmental 
Science & Technology 43, 3897-3904. [Abstract] 

Lange, A., Katsu, Y., Ichikawa, R., Paull, G.C., Chidgey, L.L., Coe, T.S., Iguchi, 
T. & Tyler, C.R. (2008). Altered sexual development in roach (Rutilus rutilus) 

exposed to environmental concentrations of the pharmaceutical 17α-
ethinylestradiol and associated expression dynamics of aromatases and 
estrogen receptors. Toxicological Sciences 106, 113-123. [Abstract] 
 
Sebire, M., Allen, Y., Bersuder, P. & Katsiadaki, I. (2008). The model anti-
androgen flutamide suppresses the expression of typical male stickleback 
reproductive behaviour. Aquatic Toxicology 90, 37-47. [Abstract] 
 
Sebire, M. & Katsiadaki, I. (2008). The reproductive behaviour of the three-
spined stickleback as a novel assay for the detection of anti-androgens. 
CYBIUM, International Journal of Ichthyology 32, 59-60. [Abstract] 

Iguchi, T., Katsu, Y., Urushitani, H., Lange, A. & Tyler, C.R. (2007). 
Developmental reproductive effects of exposure to pharmaceutical steroids in the 
aquatic environment: Studies on mosquitofish (Gambusia affinis affinis), roach 
(Rutilus rutilus) and medaka (Oryzias latipes). Journal of Marine Science and 
Technology-Taiwan 15 (special issue), 29-36. [Abstract] 
 
Johnson, A., Tanaka, H., Okayasu, Y. & Suzuki, Y. (2007). Estrogen content and 
relative performance of Japanese and British sewage treatment plants and their 
potential impact on endocrine disruption. Endocrine Disrupter News Letter 10, 4-
5. 
 
Johnson, A., Tanaka, H., Okayasu, Y. & Suzuki, Y. (2007). Estrogen content and 
relative performance of Japanese and British sewage treatment plants and their 
potential impact on endocrine disruption. Environmental Sciences 14, 319-329. 
[Abstract] 
 
Katsiadaki, I., Sanders, M., Sebire, M., Nagae, M., Soyano, K. & Scott, A.P. 
(2007). Three-spined stickleback: An emerging model in environmental 
endocrine disruption. Environmental Sciences 14, 263-283. [Abstract] 
 
Katsu, Y., Lange, A., Urushitani, H., Ichikawa, R., Paull, G.C., Cahill, L.L., 
Jobling, S., Tyler, C.R. & Iguchi, T. (2007). Functional associations between two 
estrogen receptors, environmental estrogens, and sexual disruption in the roach 
(Rutilus rutilus). Environmental Science & Technology 41, 3368-3374. [Abstract] 
 
Nagae, M., Kawasaki, F., Tanaka, Y., Ohkubo, N., Matsubara, T., Soyano, K., 
Hara, A., Arizono, K., Scott, A.P. & Katsiadaki, I. (2007). Detection and 
assessment of androgenic potency of endocrine-disrupting chemicals using 
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three-spined stickleback, Gasterosteus aculeatus. Environmental Sciences 14, 
255-261. [Abstract] 
 
Pickford, D.B., Larroze, S., Takase, M., Mitsui, N., Tooi, O. & Santo, N. (2007). 
Investigating potential for effects of environmental endocrine disrupters on wild 
populations of amphibians in UK and Japan: status of historical databases and 
review of methods. Environmental Sciences 14, 297-317. [Abstract] 
 
Sebire, M., Katsiadaki, I. & Scott, A.P. (2007). Non-invasive measurement of 11-
ketotestosterone, cortisol and androstenedione in male three-spined stickleback 
(Gasterosteus aculeatus). General and Comparative Endocrinology 152, 30-38. 
[Abstract] 
 
Takase, M. & Iguchi, T. (2007). Molecular cloning of two isoforms of Xenopus 
(Silurana) tropicalis estrogen receptor mRNA and their expression during 
development. Biochimica et Biophysica Acta-Gene Structure and Expression 
1769, 172-181. [Abstract] 
 
Takase, M., Mitsui, N., Oka, T., Tooi, O., Santo, N., Pickford, D.B. & Iguchi, T. 
(2007). Development of biomarkers of endocrine disrupting activity in emerging 
amphibian model, Silurana (Xenopus) tropicalis. Environmental Sciences 14, 
285-296. [Abstract] 
 
Tyler, C.R., Filby, A.L., Iguchi, T., Kramer, V.J., Larsson, D.G.J., van Aggelen, 
G., van Leeuwen, K., Viant, M.R. & Tillet, D.E. (2007). Application of genomics to 
tiered testing. In: Ankley, G., Miracle, A., Perkins, E.J., Daston, G.P. (Eds.). 
Genomics in Regulatory Ecotoxicology: Applications and Challenges. CRC 
Press, Boca Raton. 
 
Tyler, C.R., Lange, A., Paull, G.C., Katsu, Y. & Iguchi, T. (2007). The roach 
(Rutilus rutilus) as a sentinel for assessing endocrine disruption. Environmental 
Sciences 14, 235-253. [Abstract] 
 
Urushitani, H., Katsu, Y., Kato, Y., Tooi, O., Santo, N., Kawashima, Y., Ohta, Y., 
Kisaka, Y., Lange, A., Tyler, C.R., Johnson, R.D. & Iguchi, T. (2007). Medaka 
(Oryzias latipes) for use in evaluating tip developmental effects of endocrine 
active chemicals with special reference to gonadal intersex (testis-ova). 
Environmental Sciences 14, 211-233. [Abstract] 

Kawasaki, F., Katsiadaki, I., Scott, A.P., Matsubara, T., Osatomi, K., Soyano, K., 
Hara, A., Arizono, K. & Nagae, M. (2003). Molecular cloning of two types of 
spiggin cDNA in the three-spined stickleback, Gasterosteus aculeatus. Fish 
Physiology and Biochemistry 28, 425-425. 
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Publications from Core project participants: 

Ghosh, G.C., Nakada, N., Yamashita, N. & Tanaka, H. (2010). Oseltamivir 
carboxylate, the active metabolite of oseltamivir phosphate (Tamiflu), detected in 
sewage discharge and river water in Japan. Environmental Health Perspectives 
118, 103-107. [Abstract] 
 
Halder, M., Léonard, M.A., Iguchi, T., Oris, J.T., Ryder, K., Belanger, S.E., 
Braunbeck, T.A., Embry, M.R., Whale, G., Norberg-King, T. & Lillicrap, A. (2010). 
Regulatory aspects on the use of fish embryos in environmental toxicology. 
Integrated Environmental Assessment and Management 6, 484-491. [Abstract] 
 
Hill, E.M., Evans, K.L., Horwood, J., Rostkowski, P., Oladapo, F.O., Gibson, R., 
Shears, J.A. & Tyler, C.R. (2010). Profiles and some initial identifications of 
(anti)androgenic compounds in fish exposed to wastewater treatment works 
effluents. Environmental Science & Technology 44, 137-1143. [Abstract] 
 
Johnston, B.D., Scown, T.M., Moger, J., Cumberland, S.A., Baalousha, M., 
Linge, K., van Aerle, R., Jarvis, K., Lead, J.R. & Tyler, C.R. (2010). Bioavailability 
of nanoscale metal oxides, TiO2, CeO2, and ZnO to fish. Environmental Science 
& Technology 44, 1144-1151. [Abstract] 
 
Kato, Y., Kobayashi, K., Oda, S., Tatarazako, N., Watanabe, H. & Iguchi, T. 
(2010). Sequence divergence and expression of a transformer gene in the 
branchiopod crustacean Daphnia magna. Genomics 95, 160-165. [Abstract] 
 
Kato, Y., Kobayashi, K., Watanabe, H. & Iguchi, T. (2010). Introduction of foreign 
DNA into the water flea, Daphnia magna, by electroporation. Ecotoxicology 19, 
589-592. [Abstract]  
 
Katsiadaki, I., Williams, T.D., Ball, J.S., Bean, T.P., Sanders, M.B., Wu, H., 
Santos, E.M., Brown, M.M., Baker, P., Ortega, F., Falciani, F., Craft, J.A., Tyler, 
C.R., Viant, M.R. & Chipman, J.K. (2010). Hepatic transcriptomic and 
metabolomic responses in the stickleback (Gasterosteus aculeatus) exposed to 
ethinyl-estradiol. Aquatic Toxicology 97, 174-187. [Abstract] 
 
Katsu, Y., Taniguchi, E., Urushitani, H., Miyagawa, S., Takase, M., Kubokawa, 
K., Tooi, O., Oka, T., Santo, N., Myburgh, J., Matsuno, A. & Iguchi, T. (2010). 
Molecular cloning and characterization of ligand- and species-specificity of 
amphibian estrogen receptors. General and Comparative Endocrinology 168, 
220-230. [Abstract] 
 
Moore, B.C., Milnes, M.R., Kohno, S., Katsu, Y., Iguchi, T. & Guillette, L.J.Jr. 
(2010). Influences of sex, incubation temperature, and environmental quality on 
gonadal estrogen and androgen receptor messenger RNA expression in juvenile 
American alligators (Alligator mississippiensis). Biology of Reproduction 82, 194-
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201. [Abstract] 
 
Paull, G.C., Filby, A.L., Giddins, H.G., Coe, T.S., Hamilton, P.B. & Tyler, C.R. 
(2010). Dominance hierarchies in zebrafish (Danio rerio) and their relationship 
with reproductive success. Zebrafish 7, 109-117. [Abstract] 
 
Santos, E.M., Ball, J.S., Williams, T.D., Wu, H., Ortega, F., van Aerle, R., 
Katsiadaki, I., Falciani, F., Viant, M.R., Chipman, J.K. & Tyler, C.R. (2010). 
Identifying health impacts of exposure to copper using transcriptomics and 
metabolomics in a fish model. Environmental Science & Technology 44, 820-826. 
[Abstract] 

 
Bickley, L.K., Lange, A., Winter, M.J. & Tyler, C.R. (2009). Evaluation of a carp 
primary hepatocyte culture system for the assessment of chemicals with 
oestrogenic activity. Aquatic Toxicology 94, 195-203. [Abstract] 
 
Björkblom, C., Högfors, E., Salste, L., Bergelin, E., Olsson, P.-E., Katsiadaki, I. & 
Wiklund, T. (2009). Estrogenic and androgenic effects of municipal wastewater 
effluent on reproductive endpoint biomarkers in three-spined stickleback 
(Gasterosteus aculeatus). Environmental Toxicology and Chemistry 28, 1063-
1071. [Abstract] 
 
Brown, A.R., Hosken, D.J., Balloux, F., Bickley, L.K., LePage, G., Owen, S.F., 
Hetheridge, M.J. & Tyler, C.R. (2009). Genetic variation, inbreeding and chemical 
exposure - combined effects in wildlife and critical considerations for 
ecotoxicology. Philosophical Transactions of the Royal Society B 364, 3377-
3390. [Abstract] 
 
Coe, T.S., Hamilton, P.B., Griffiths, A.M., Hodgson, D.J., Wahab, M.A. & Tyler, 
C.R. (2009). Genetic variation in strains of zebrafish (Danio rerio) and the 
implications for ecotoxicology studies. Ecotoxicology 18, 144-150. [Abstract] 
 
Coe, T.S., Hamilton, P.B., Hodgson, D., Paull, G.C. & Tyler, C.R. (2009). 
Parentage outcomes in response to estrogen exposure are modified by social 
grouping in zebrafish. Environmental Science & Technology 43, 8400-8405. 
[Abstract] 
 
Fujita, T., Scott, A., Katsiadaki, I., Amano, H., Hong, L., Hiramatsu, N., Todo, T. 
& Hara, A. (2009). Purification of multiple precursors for egg chorion proteins in 
Atlantic cod (Gadus morhua). Zoological Science. 26, 870-877. [Abstract] 
 
Gaiser, B.K., Fernandes, T.F., Jepson, M., Lead, J.R., Tyler, C.R. & Stone, V. 
(2009). Assessing exposure, uptake and toxicity of silver and cerium dioxide 
nanoparticles from contaminated environments. Environmental Health 8 (Suppl 
1), S2. [Abstract] 
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