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Abstract: The Gram-positive bacterium Erysipelothrix rhusiopathiae causes outbreaks of erysipelas characterised by sudden high
mortality (up to 60%) and decreased egg production in affected laying hen flocks. Following the change of housing systems for laying
hens in Europe an increasing number of outbreaks have been reported. Despite this, important knowledge on the infection dynamics
and immunity development in laying hens is lacking.
Three doses (1x105, 1x106, 1x107CFU) of E. rhusiopathiae were administered by the intramuscular route to three separate groups of
thirteen 23-days old Dekalb White chickens. Blood samples for bacteriological culture and leukocyte counts were collected at day -2,
1, 3, 5, 8 and 11 post infection (p.i.). At day 11, all chickens were euthanized and the spleens were collected for culture.
Enrichment of samples for bacteriological culture was performed in selective sodium-azide crystal-violet broth which was
subsequently streaked on horse blood agar plates. Erysipelothrix rhusiopathiae colonies were identified based on morphology and
MALDI-TOF MS. Absolute leukocyte counts were performed by flow cytometry and direct immunofluorescence labelling of whole
blood with a panel of monoclonal antibodies to CD45, CD41/61 and Kul01, respectively, using a no-lyse no-wash protocol.
The chickens showed no clinical signs of disease during the experiment. Using bacteriological culture E. rhusiopathiae-positive
chickens could be found in all treatment groups. Erysipelothrix rhusiopathiae was detected in blood in one out of 21 sampled
chickens at day 1 p.i., 5/18 birds at day 3 p.i. and in 4/21 chickens at day 5 p.i. All blood samples were negative at day 8 and 11 p.i.
(18 and 39 sampled chickens respectively). In addition, E. rhusiopathiae was detected in the spleens from two chickens inoculated
with 1x106 CFU but in none of the spleens from the chickens in the other treatment groups.
For leukocyte counts CD45+ cells were identified to distinguish leukocytes and thrombocytes from red blood cells. Among the
CD45+ cells, thrombocytes were identified as CD41/61+, monocytes as Kul01+ and heterophils and lymphocytes were identified
based on forward and side scatter characteristics. A majority of chickens showed transiently increased numbers of circulating
heterophils and monocytes days 1 – 5 p.i. while lymphocyte numbers increased later in the infection days 5 - 11. The numbers of
circulating thrombocytes were not significantly altered during the experiment.
Thus, prompt heterophil and monocyte responses were observed in the circulation upon E. rhusiopathiae-infection. Although,
relatively few chickens were positive for bacteraemia by culture these positive samples coincided in time with heterophil and
monocyte responses. Hence, these results indicate that rapid activation of innate phagocytic cells is an important factor in the control
of E. rhusiopathiae-infection.
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