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• Use of beneficial bacteria
• Static or transient bath 
• Enhance salmon growth by

• Inhibiting
• Outcompeting
• Signaling 
• Or displacing 

malevolent bacteria posing a 
threat to fish health.

The results of this research and 
development may 

• help to reduce the use of 
chemical drugs, 

• increase fish health and growth
• reduce costs in aquaculture.

A novel approach to improved fish health and welfare
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Norwegian Regulatory Frame

• Microbial products for use in the environment are declared in a 
product dossier to the Norwegian Environment (Miljø) Agency

• Aquatic bath applications of probiotics are not regulated by the 
medicines authority (SLV) or food safety authority (Mattilsynet) 
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First product with 
commercial 
application
• Patent granted Norwegian patent 

authority (grant number 342578, 
2018.06.18), PCT application 
20171067169

• Tradename Stembiont™

• Bath or dip application of probiotic 
bacteria to Atlantic salmon pre-
smolt / smolt

• Based on the research of Dr. 
Henning Sørum and developed 
together with and within the 
industry 
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Skin of salmon is porous and in constant contact and 
exchange with the environment
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Skin and mucus host a diverse microbial 
community in healthy fish 
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The microbial community is under influence

• Stress 
• Handling
• Treatments
• Water quality
• Presence of naturally occuring beneficial and pathogenic bacteria
• Environment 
• Bacteria are a major component of the aqueous environment
• Hygiene and water disinfection reduce bacteria (good and bad)

Presenter
Presentation Notes
On one farm, input of twice the UV treatment recommended dose of 120 mV-Cm2 failed to reduce the influx of disease causing ulcerative bacteria though some evidence points to a reduction in beneifical bacteria –selection in the wrong direction
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Bacteria (good and bad) are readily taken up 
in the blood
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Probiotic bacteria are taken 
up in seconds
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Extensively tested – safety and proven effect 
in ‘big’ farm based research

10

Stembiont studies: 

• Initial Safety studies: Injection of bacteria, 10x safety, dip 
and bath adminstration at dose

• Studies of uptake - Stembiont
• Application Exposure Time
• Appropriate Concentration 
• Proof of concept – land based post smolt 

production demonstrated growth enhancement
• Typical challenge with SW-pathogens
• Weight gain
• Less ulceration due to classical and atypical 

ulcerative disease

• Field trials with various in cycle application times prior to 
SW exposure 

• Evidence of an enhanced epidermis and mucus 
production

• Evidence of potential to reduce viral pathogen impact, 
seen for compartative mortality to PRV in FW
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250 atu

Bath 
Stembiont
treatment

Fresh Water

End of Study

Day 0

Transfer to 
cohabitation

Seawater

Day -25 Day 141

25 ppt

Day 63 Day 84Day 71 Day 127 -134

Lowering of 
salinity
15 ppt 

Acute disease
Ulcers and beginning of 
ulcers on many fish, 
especially around back 
fin. 

Large, bleeding ulcers with isolation of M.viscosa

Full SW

Day 202

Natural exposure to ulcerative disease 

Classic outbreak of 
Moritella viscosa.

(Un-vaccinated fish)

Later involvement of A. wodanis and chronic disease

Presenter
Presentation Notes
Two main groups, A and B, receiving probiotic bacteria vibrio sp. in brackish water (25 ppt) in different concentrations (1/100, 1/1600 and 1/1000) and two different combinations (1+2 and 2+3), following an immunization period of 25 days (250au) after treatment in FW.Start weight appr.50 g
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Survival Curves Over Whole Study 

**
**

One 
Probiotic 
bath 
application
reduced 
mortality 
significantly   
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Overall effectiveness on growth
Incremental weight increase over the whole study period was 
analyzed against the start weight. 

227 days

1:100

Control

a total biomass of 16.2% over 
that of the control group,

and 14.2% absolute weight gain 
difference 

from the start to end of study of 
over 227 days (7.6 months). 
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What we know and further work
• Significant physiological effects on growth, feed conversion, survival and 

presence of wounds in commercial production with a one time application
• Does not appear to involve immunological or inflammatory functions

• Demonstrate persistence and tissue distribution
• Measure the observed effect on mucus and goblet cells of the epidermis 

and sea lice attachment 
• Proof of the biological effect of a single treatment through to harvest
• Reseaching and developing other microbiological enhancement products 

for the entire life cycle.
• Microbiological predictors of health or disease
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Seeking an NMBU post-
doctoral fellow
• EU Horizon 2020 ‘CIRCLES’ project (NVI, 

Nordlaks partners)
• Characterization of the salmon microbiome and 

impact of exploitation of probiotic enhancment 
producs 

• Sustainable improvement of productivity, 
animal welfare, quality  and sustainability
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