Clinical blood biochemistry as a tool

FishVet Group for monitoring fish with pancreas
disease (PD): an opportunity for
improved fish welfare and reduced

@ cost?
"~ estsos Marianne Kraugerud (FVGN), Marian McLoughlin (FVG UK),

Tatjana Hogstad (FVGN), Simon Rey (FVGN), Petter Frost (MSD
Animal Health), Marie Lovoll (VESO Vikan), Christian Wallace

(VESO Vikan)

€9 MSD {IEﬁg@

ﬁ A Benchmark Animal Health
Company




€

<MD WESO

Animal Health vieans

Background

= Histopathology has been the gold standard for
assessing tissue damage in PD trials

* Heart
= Pancreas
* Red muscle

= White muscle

= Expensive analysis

= Require euthanasia
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Histopathology has been the gold standard for assessing tissue damage in PD trials. Preparing tissue samples and scoring heart, pancreas and muscle pathology is time consuming and thereby expensive. In addition there is the cost of killing the fish. 
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Clinical chemistry

Widely used in human and veterinary medicine
(terrestrial animals)

Analyses of markers of tissue damage and organ
function

= Muscle, liver, kidney, heart etc.
Serum og plasma sample: non lethal sampling
Quick and inexpensive

Some time between tissue damage and response
in blood
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In human and terrestrial animal medicin, clinical chemistry, i.e. analysing enzymes and other markers of tissue damage, is widely used. Klinsk kjemi er en diagnostisk metode som går ut på å måle stoffer ved hjelp av biokjemiske analyser i blodprøver, vev og andre kroppsvæsker. Disse stoffene er ofte enzymer eller proteiner som frigjøres ved vevsskade fra ulike organer. . 
 This is a quick and inexpesive method that relies on blood sampling, i.e. it is non lethal. The response takes some time to develop, usually 48 hours in mammals, probably longer in fish. 
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Clinical chemistry in fish

= Some results from Dr. Marian McLoughlin:

= Serum lipase - indicates exocrine pancreas
damage

= Amylase — indicates acute pancreatitis

= Lactate dehydrogenase (LDH) — indicates
general tissue damage

= Creatine kinase (CK) - indicates heart & muscle
damage

= Alaninetransaminase (ALAT) - indicates liver
damage

= Aspartatetransaminase (ASAT) - indicates liver
& muscle damage

= Are any of these specific for PD?
= Experiment set up with SAV2 and SAV3 to further
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Clinical chemistry has been used in monitoring and diagnosing PD, in this slide I  refer to results by dr. Marian McLoughlin.  What markers have been used? Regarding PD – are any of these markers specific for the disease? And are there any differences between the genotypes? To answer these questions, an experiment was set up using SAV2 and SAV3. 
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Evaluation of clinical chemistry following SAV2 and SAV3
challenge
EXPERIMENTAL DESIGN
¥ 4 groups
= SAV?2 - vaccinated & unvaccinated (saline)
= SAV3 - vaccinated & unvaccinated (saline)
= Co-habitation infection (30 % shedders)
= Sampling for histology, PCR and clinical chemistry
= Before challenge - 20 fish
= Week 4, 5, 6, 8 & 10 post challenge — 15*- 20 fish/group
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The experimental design was as follows – 4 groups vacc & unvacc challenged with SAV2 and vacc & unvacc challengred with SAV3. 
The fish were infected using cohabitation with 30% shedders. Sampling for histology, PCR and clinical chemsitry before challenge and then at week 4, 5, 6, 8 & 10 WPC. Initially, 20 fish were sampled from each group, however, in SAV3 group sampling size was reduced to 15 from weeks 5 due to high mortality in SAV3 unvacc. Also no sampling at week 10 for SAV3. 


Cut heart in this
plane shown so
that all parts of
heart are taken.
= Use !5 for histo & %2

or less for PCR in
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This figure from Dr. Marian McLoughlin summarizes sampling. Histology – heart, muscle and pavreas. PCR – heart. Clinical chemistry – blood. 
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Results mortality, PCR and histology

= |Infection and PD histopathology confirmed for both genotypes

= Some mortality following challenge with SAV3 isolate

= No or negligible mortality following challenge with SAV2 isolate
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Histopathology results for SAV3  5 WPC. In the unvaccinated group severe damage in red muscle and clear pathology in heart. 
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Growth data SAV2 vaccinated vs. unvaccinated

Avg. weight per sampling time - PD SAV 2
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Unvaccinated no groewth after day 12
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Growth data SAV3 vaccinated vs. unvaccinated

Avg. weight per sampling time - PD SAV3
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Same trend, fewer points du to loss of fish 


SAV-2 Unvaccinated heart pathology and CK
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Is muscle damage detectable by CK levels in blood? Yes.  Here we see the big difference in CK levels between vaccinated and saline groups.  Levels below 10 000 can be considered in the normal range, while around 20 000 indicates mild muscle damage. 
In this presentation, we have chosen to focus on the results from SAV2. Partly because tThe general focus in SAV2 outbreaks is on the low mortality and less on the tissue damage that actually happens. We need to shift the focus from lowered mortality as a criterion of success and look at tissue damage as well.  
What is really interesting is that the heart and red muscle pathology correlates with CK levels. However, does not correlate as well with white muscle damage. On the right we see that there is some delay in the top CK response vs. red muscle and heart pathology – this is as expected. Even in mammals, the clinical chemistry response takes some time to develop. But if you look at the drop in CK, it follows the drop in pathology score. CK has a prognostic value. 
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LDH - did not correlate well with PD

4000

3500

3000

2500

2000

1500

1000

50

o

SAV-2 LDH

4 5 6 8 10

Weeks Post Challenge

H Unvaccinated

M Vaccinated

12


Presentatör
Presentationsanteckningar
No baselien for other markes than CK – lack of serum
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ALAT (liver damage) — possible correlation with PD, but liver
pathology not scored in trial

SAV-2 ALAT
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No baseline (week 0) bcause lack of serum
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ASAT - correlated well with red muscle damage

= Not complete data set, but all data combined (time, genotype, vaccinated and unvaccinated) showed a strong
correlation between ASAT and red muscle pathology
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No baseline due to lack of serum. Very intestersting results and very good correlation
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Conclusions general: possible
uses of clinical chemistry

Supplement and reduce number of histopathology
samples in infection studies

= Reduce cost of analysis

Assessment of tissue damage/fish welfare/
prognostic/recovery indicator in field situation

* Pre movement or lice-treatment
Disadvantages

= Not all markers are specific for PD (or even an
infection)

Advantages
= Cheap, quick
= Non lethal

= Can sample at lice counting
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Conclusions this trial:

* Have identified markers that correlate with clinical PD in
laboratory trials

= Field application needs validation

= Potential as general fish welfare indicators
= QOther diseases
= Handling

¥ Treatments
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Markører som korrelerer med klinisk PD, men kan også brukes til overvåkning av generell fiskevelferd.
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Skattefunnprosjekt under NFR 
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