Non-invasive measurement
of fish steroids in water

The principle:

Free steroids circulating in the blood ‘escape’
into the water via the gills

Excretion of 17,203-P by trout
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Free cortisol is released into the water via the
gills (freshwater rainbow trout):
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Cortisol levels take one week to recover when
Atlantic salmon are transferred to a new tank:

The advantages:

©® Zero or minimal intervention (i.e. no anaesthetic, bleeding or handling stress)
©® Repeat measurements on the same fish

® Results not biased by sampling stress

® Non-lethal measurements on small and/or rare fish

® Integration of response of many fish ...
... or single fish if required

©® Measurements represent metabolically available (unbound) fraction
® Allows concurrent behavioural monitoring

® Gives early warning of disease outbreaks

Water cortisol response to Viral
Haemorrhagic Septicaemia infection in
freshwater rainbow trout:

Water cortisol response to handling stress in
freshwater rainbow trout:

% * 3 - B - VHS mortality 3
8 H H
5 1 3
I S = 3
ot - - : + 0%
Time (h) Days after VHS challenge
Release of 17,20B3-P and Ad into water by Repetitive
HCG-induced female goldfish: measurement of
11-KT in male

(ng/L)

Days after stocking

sticklebacks:

Plasma: ng/ml

PRI
Water: ng/g/h

17,208-P

Nest-building

ng/h/fish

150 =

K

3

0 g

H

50 &

H

H

0@ 2

o X . 2 M 0 s
Hours

Days

e

=(=Cefas

Alexander P. Scott, Marion Sebire, loanna Katsiadaki and Tim Ellis
Centre for Environment, Fisheries & Aquaculture Science, Weymouth
www.cefas.co.uk

How the steroids are measured:
By ‘solid phase extraction’ followed by immunoassay.

1. Tank water sample

2. Peristaltic pump

3. Pre-filter - to remove
suspended solids

4. Solid phase extraction
cartridge

5. Flask for measuring
processed water volume

Compounds measured in water:
Cortisol
Cortisone
Androstenedione (Ad)
11-Ketotestosterone (11-KT)
17,20B-Dihydroxypregn-4-en-3-one (17,20B-P)
Melatonin
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