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Introduction
This course was devised in order to address 
the growing need to provide training in toxi-

-

histopathological endpoints as well as for the 

took place on the 21st-22nd March 2013 at the 

-
searchers and diagnosticians from Canada, 
Czech Republic, Denmark, France, Norway, 

the United Kingdom. The course consisted of a 
set of lectures and practical sessions covering the 

risk assessment, biomonitoring in freshwater 

models for biomedical, toxicological and disease 
research.

Aims
The organiser’s main aim for this initial course 

-
thology for those entering or already engaged 

with a view to establish a standardised format 

for future courses on the same topic. The course 
placed emphasis on ‘hands-on’ practical train-
ing and on the diagnosis of pathological changes 

It was recognised at an early stage that an im-
portant aspect of establishing a course on this 

pathologists to provide mutual support and 
ongoing training to meet the international need 

To this end we were delighted that Prof David 
Hinton from Duke University and Prof Mike 
Kent from Oregon State University (US) and 
Dr Raoul Kuiper from the Karolinska Institute 
(Sweden) were able to participate as course 
tutors. They were supported by Prof Thomas 
Wahli and Dr Heike Schmidt-Posthaus from 
the University of Berne as well as the authors 
of this report.

Course structure and content
Day 1 began with an overview of the course 
agenda with introductions of participants and a 
rationale for instigating the course, recognising 
the need for the following expertise:
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Pathology to diagnose toxic properties of 

and needed by industry and regulatory 
authorities
Pathology to assess the impact of environ-

populations; long standing international 
monitoring assessing both contaminant 
and other stressor impacts and needed by 
governments
Pathology to research toxic mechanisms 

-
tance of baseline knowledge and of linking 
with molecular approaches. Meeting the 

-
creasing availability of models and model 
tools; needed by industry and academia.

Presentations on ‘Basic principles of diagnos-
tic pathology’ were provided by H Schmidt-
Posthaus and R Kuiper and covered the general 
approach required for accurate description of 
histological lesions in stained sections and ex-

following session given by H Segner, S Feist 
and R Kuiper on 
in regulatory risk assessment’ included an 
overview of the Organisation for Economic 
Cooperation and Development (OECD) (www.
oecd.org) guidelines for aquatic toxicity and a 
detailed treatment of the OECD guidelines spe-

Wolf & Braunbeck, 2009). This document pro-
-

tion, processing, embedding and histological 

(Oryzias latipes Danio rerio) and 
fathead minnow (Pimephales promelas) and sets 

the three-spined stickleback (Gasterosteus acu-
leatus). Dr. Lisa Baumann (University of Berne) 
provided a presentation ‘Gonadal staging of 

which highlighted the need for in 
depth understanding of the normal appearance 
and background pathologies of tissues and 
organs during various developmental stages of 
the test organism (Rossteuscher et al. 2008). The 
remainder of the morning session was devoted 

minnow and stickleback slides. 

Figure 1. Danio rerio. 
H&E.

Figure 2. Danio rerio showing 
atretic oocytes associated with interstitial 
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The afternoon covered the topic of ‘Toxicopa-
. S Feist 

presented an outline of the quality assurance 
programme (BEQUALM, www.bequalm.
org) which includes several biomarkers and 
bioassays in current use for the assessment of 

target species for international monitoring pro-
grammes is the dab (Limanda limanda) a com-

a susceptibility to hepatic lesions including 
those associated with neoplasia (adenoma and 
adenocarcinoma) such as foci of cellular altera-
tion and hepatocellular and nuclear pleomor-
phism. The presentation stressed the need for 
standardisation, robust protocols, continuous 
training and ring tests in order to achieve the 
required standards of quality assurance. The 
use of virtual slides has greatly facilitated the 

-
vides an excellent tool for training. In addition, 

-
scopic pathology with ‘omic’ techniques such as 
proteomics and metabolomics was recognised 
(Stentiford et al., 2005). 

A subsequent talk on ‘Toxicologic pathology 
was provided by 

H Schmidt-Posthaus. In her presentation, she 
emphasized the need for using a standard-
ized evaluation protocol for the qualitative 

histopathological alterations. Heike Schmidt-

of Bernet et al. (1999) for the purpose of health 
monitoring of brown trout populations in Swiss 
rivers.

An additional presentation on ‘Pathologi-
Pimephales 

promelas) following exposure to an endocrine 
disrupting chemical’ was presented by S Feist 
who described several renal and gonadal lesions 

-
bility of co-occurrence of infectious agents in 

the following day by M Kent. The remainder 
of the day was devoted to a practical session 
examining additional slides.

Figure 4. Fathead minnow kidney exposed to an 
endocrine disrupting chemical showing dilation of 
glomerular capillaries with eosinophilic deposits 

Figure 3. Liver tumour from dab (Limanda limanda)
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Day 2 began with a presentation by T Wahli who 
described a scheme for the histological assess-
ment of ‘Skin wound healing’ as an example 
fo regeneration processes of pathologically 

This was followed by a key 
talk by M Kent on ‘Background infections and 

impacts’ highlighting the fact that a high pro-

microsporean parasite Pseudoloma neurophilia, 
mycobacteriosis and the nematode Pseudocapil-
laria tormentosa (59%, 40% and 24% of facilities in 
the US respectively). These infections and other 
health related conditions (non-protocol induced 

on the outcome of experimental trials and on 
the interpretation of results (Kent, Harper and 
Wolf, 2013). The importance of health screening 

-

Oryzias latipes) as a laboratory 
 was given by D Hinton. 

This extremely well illustrated talk focussed on 

of medaka, in particular stressing those with 

et al. 1993). An approach integrating gene ex-

biological expression was demonstrated and 

importance of linking biomarkers of exposure 

(Volz et al. 2008). The importance of technical 
excellence in specimen preparation for histo-
pathology was also clearly demonstrated and 
a theme throughout the two days of the need to 
‘understand the normal’ was again expressed.

Plans for the future
The course successfully brought together par-

ticipants from several countries and from a wide 

scope of the course was deliberately broad so 
that the organisers could identify key compo-
nents that should be retained in future courses. 
Feedback from participants indicated a need to 
cover the following aspects:

Morphology and natural variation of tissue 
morphology in target species as a key re-
quirement
Aiming for the ability to link various levels 
of biological organisation (genes to organ-
ism)
Expanded practical sessions, slide reading 
and assessment, post mortem techniques
Provision of protocols and training in their 
use
Session to improve awareness of pitfalls 
and artefacts

It was universally agreed that there is a need 
for this training and that an expanded course 
to provide this would be well received. The in-
tention is to provide such a course on a regular 
basis (possibly annual, depending on demand) 
alternating at the Cefas Weymouth Laboratory, 
UK and the University of Berne. In order to 
keep registration costs to a reasonable level 
the organisers agreed to seek sponsorship for 
subsequent courses.
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