
Original article

The in vitro effect of bovine lactoferrin
on the activity of organ leukocytes in rainbow

trout (Oncorhynchus mykiss), European eel
(Anguilla anguilla) and wels catfish

(Silurus glanis)

J. Małaczewska, M. Wójcik, R. Wójcik, A.K. Siwicki

Department of Microbiology and Clinical Immunology, Faculty of Veterinary Medicine
University of Warmia and Mazury, Oczapowskiego 13, 10-718 Olsztyn, Poland

Abstract

Lactoferrin (LF) is a glycoprotein found in milk, neutrophil granules, secretions and selected
organs of mammals. Lactoferrin exhibits antibacterial, antiviral, fungicidal, immunoregulatory and
other functions. Although fish are devoid of this protein and its cell receptors, LF effect on the
immune mechanisms of fish has been demonstrated. The objective of this study was to investigate the
effect of bovine lactoferrin, applied in vitro, on the activity of head kidney and spleen leukocytes in
three freshwater fish species: rainbow trout (Oncorhynchus mykiss), European eel (Anguilla anguilla)
and wels catfish (Silurus glanis). The obtained results validate LF beneficial effect on the respiratory
burst of phagocytes in rainbow trout and wels catfish despite the fact that the potential killing activity
against Aeromonas hydrophila was not stimulated in any of the studied species. Bovine lactoferrin
enhanced the proliferation of T-lymphocytes in rainbow trout and European eel, as well as of
B-lymphocytes in rainbow trout.
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Introduction

Aquaculture is an important and steadily develop-
ing branch of industry which aim is to increase farm
productivity per area unit. Production intensity de-
teriorates the breeding environment, and high popula-
tion density has an adverse effect on the health of fish,
leading to immunosupression and increased suscepti-
bility to infections (Sakai 1999, Kumari et al. 2003).
Both pharmaceutical treatment and preventive
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measures are used to combat infections. In fish,
chemotherapy is associated with similar risks that are
encountered in mammals, and not all pathogens can
be controlled through vaccination alone (Sakai 1999).
The search for alternative drugs delivering effective
protection against pathogens has continued for years.
Immunostimulants are becoming increasingly popular
in aquaculture – they stimulate the animals’ resistance
to infectious diseases by eliciting a non-specific im-
mune response, the main resistance mechanism in fish
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