
 
 
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 26, 2023

Carp head-kidney leukocytes display different oxygen radical production patterns after
DAMP and PAMP stimulation.

Jiménez, Natalia Ivonne Vera; Nielsen, Michael Engelbrecht

Publication date:
2012

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

Link back to DTU Orbit

Citation (APA):
Jiménez, N. I. V., & Nielsen, M. E. (2012). Carp head-kidney leukocytes display different oxygen radical
production patterns after DAMP and PAMP stimulation.. Abstract from 12th Congress of the International Society
of Developmental and Comparative Immunology (ISDCI), Fukuoka, Japan.

https://orbit.dtu.dk/en/publications/08bb7b6b-1c7e-4ca4-9a54-5ed4d0e5e05b


Carp head-kidney leukocytes display different oxygen radical production 

patterns after DAMP and PAMP stimulation. 
 

N.I. Vera-Jiménez1, M.E. Nielsen1 
1 Biological Quality Research Group, National Food Institute, Technical University of Denmark 

 

In order to survive multicellular organisms have to be able to distinguish whether their cells are 

alive or death, they must detect intruders and infections, eradicate invading microorganisms and 

repair tissue damage. Mammalian studies have demonstrated that the immune-system capacity to 

distinguish between self and nonself is achieved through the recognition of pathogen-associated 

molecular patterns (PAMPs) in case of infection, and damage-associated molecular pattern 

(DAMPs) as self warning signals. It has been speculated that DAMPs and PAMPs are able to drive 

the nature of the immune-response leading towards pathogen eradication and/or tissue regeneration. 

The reactive oxygen species (ROS) have shown to play an important role during pathogen 

eradication and tissue repair. In fish however, the situation is not so clear, the immune-responses 

elicited by infection, including oxygen radical production have been relatively well described, 

although the involvement of the fish immune-system in tissue regeneration is not well characterized. 

The objective of this study is to test the ability of the fish immune-system to differentiate between 

PAMPs and DAMPs, and thus react to them by producing different oxygen radical profiles, 

corresponding to bacterial eradication and tissue regeneration respectively. Carp cultured 

head-kidney leukocytes were stimulated either with β-glucan (MacroGard®), or DAMPs obtained 

from a carp fibroblast cell culture. The kinetics of oxygen radical production were followed for 210 

minutes using chemiluminescence. The pattern of oxygen radical production during β-glucan 

stimulation showed a fast and strong increase in oxygen radicals, in consistency with a pathogenic 

situation, where the organism targets the intruder for eradication. On the other hand, stimulation 

with carp fibroblast cellular components elicited a more gradual, steadier and lenient production of 

oxygen radicals, compatible with a tissue regeneration situation, where low doses of oxygen 

radicals modulate cellular proliferation and act as cellular messengers. The ability of carp 

head-kidney leukocytes of reacting differently to self and non-self warning signals is an important 

feature that opens possibilities for immune-manipulation of the tissue regeneration process in fish. 

Furthermore, attention is called to the significance of considering the kinetics of oxygen radical 

production during immune-related processes such as pathogen eradication and tissue regeneration. 

 


