
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 27, 2023

PAMPs and DAMPs stimulate the expression of pro-inflammatory cytokines in vitro in
a fibroblast cell-line from rainbow trout (Oncorhynchus mykiss)

Ingerslev, Hans-Christian; Ossum, C.G.; Nielsen, Michael Engelbrecht

Publication date:
2009

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Ingerslev, H-C., Ossum, C. G., & Nielsen, M. E. (2009). PAMPs and DAMPs stimulate the expression of pro-
inflammatory cytokines in vitro in a fibroblast cell-line from rainbow trout (Oncorhynchus mykiss). Poster session
presented at Pattern recognition, Banff, Canada.

https://orbit.dtu.dk/en/publications/07929b28-024e-4a22-905b-e6943c89e3fe


PAMPs and DAMPs stimulate the expression of pro-inflammatory cytokines
in vitro in a fibroblast cell-line from rainbow trout (Oncorhynchus mykiss)

HC Ingerslev1, CG Ossum2 and ME Nielsen1

1Technical University of Denmark, DTU Aqua, National Institute for Aquatic Resources, Søltofts Plads, Building 221, DK-2800, Kgs. Lyngby, Denmark
2Department of Biochemistry, August Krogh Institute, University of Copenhagen, Universitetsparken 13, DK-2100 Copenhagen Ø, Denmark

Site of tissue damage

Non-damaged site
 from injured fish

LPS

Debris

Supernatant

Data are normalised
relative to  co ntrol fish

Data are normalised
relative to control cells

N.D.= not detectable

This work was supported by The Directorate for Food, Fisheries and Agri Business Grant nr.  3310-06-00116  

 

∆ Statistical di�erence between site of
         injury and non-injured side (P< 0.05)  

  

* Statistical di�erence between injured
�sh and control �sh (P< 0.05) 

* Statistical di�erence relative to control
cells (* = P<0.05, *** = P<0.001) 

Introduction
Fibroblasts are traditionally considered as a non-immune cell type. Despite this, experiments indicate that this cell-type may have immune-regulating properties as 
a result of the presence of pattern-recognition receptors (PRRs) on their surface and their ability to express a range of cytokines following PAMP stimulation. Results 
obtained from an in vivo study in rainbow trout (Oncorhynchus mykiss),  imply the involvement of fibroblasts in the immune response following a local damage of 
the musculature. Hence, a fibroblast cell-line (RTHDF; Rainbow Trout Hypodermal Fibroblast) was stimulated in vitro with LPS, RTHDF debris and supernatant to 
examine the ability of this cell-type to react to PAMPs and DAMP stimuli and if this possibly was mediated by downstream TLR signaling. 

Methods
In vivo experiment: the muscle tissue of rainbow trouts (n=10) was damaged using 25 sterile needles in a square of 6 x 6 mm. The needles penetrated 5 mm through 
the skin and into the musculature. Muscle tissue was sampled at the site of injury and at the opposite side of the fish relative to the damage site from 5 fish 4 hours 
and 24 hours post injury. Tissue from 5 non-injured fish was also sampled as controls at the same time-points. The size of the fish was 9.5 ± 2.6 g and 9.5 ± 0.9 cm.

In vitro experiment: triplicate flasks of RTHDF cells were stimulated using either 20 ug/ml of E. coli 0111:B4 LPS, sonicated fibroblasts (ratio 1:1 between number  of
stimulated cells and cells used for sonication) and supernatant from centrifuged sonicate. Cells were harvested 4 hours and 24 hours post stimulation. 

Real-time RT-PCR was used to measure the expression of the genes IL-1β, IL-8, IL-10, TLR3, 5, 9 and 22 following RNA isolation and cDNA synthesis from the muscle 
tissue samples and RTHDF cells. 

•   Local damage of the muscle tissue in rainbow trout caused high up-regulation of the cytokines IL-1β, IL-8 and 
     IL-10 only at the damaged site. These data indicate that musculare tissue (e.g. fibroblasts) take part in the immune 
     reaction and that DAMPs may elicit the response.
 
•   RTHDF are responsive both to PAMPs and DAMPs and express IL-β, IL-8 and IL-10 following stimulation.

•    TLR3, 9 and 22 but not 5m were inducible in vivo by DAMPs. In vitro, both PAMPs and DAMPs were able to stimulate the 
     expression of TLR3 and 9. Hence, TLR signaling might play a role in the immune response of fibroblasts.

•    The ability of fibroblasts to be immunoreactive might be understood in an evolutionary perspective.   
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