Prm Mk N4 it (BREE) Sherwin Ibasco Camba

EX R E-NPRER N 202043A31H

i 3'e 4 Salmonella contamination in layer farm : The consequence of
rodent infestation
(BEBHICBT D2 NVERTHLR T o> HEORAD KIE
IOV T DOHFSE)

m LA LB E#& Nk
&l A =% EZE
) 2 (Ligy e
=]
Introduction

Food borne illnesses caused by Salmonella is documented to be the leading cause of
hospitalization and death in the US (Scallan et al., 2011) and causes half of the food-borne
outbreaks from 1992 to 2008 in the UK (Gormley et al., 2010). Salmonella enterica serovar
Enteritidis (SE) infection in humans is usually associated with the consumption of
contaminated eggs (Davies and Breslin, 2004). In most countries, SE is one of the most

common serotype isolated from food poisoning cases.

Control measures such as obtaining salmonella-free replacement pullets, in-house
cleaning and disinfection and SE vaccination are ensured to address the presence of
salmonella in the egg production chain (Toyota-Hanatani et al., 2009; Dewaele et al., 2012).
With all the advances and initiatives in Sal/monella control during the last decade, the bacteria
were still being isolated at farm level. Rodents such as roof-rats and mice have been implicated in
possible introduction, amplification and spread of Sal/monella in egg producing farms. In chapter 1,

the focus on Sal/monella monitoring of roof-rats obtained from an infested layer farm. In chapter 2,



Salmonella monitoring of environmental samples (swabs and air-dusts) and eggs is also conducted
to determine the transmission of this bacterium from rodents to layer farm. Lastly, in chapter 3, an
in vivo experiment is conducted by infecting chickens intratracheally (IT) with Salmonella
obtained from rodent-infested layer farm. The results could provide better understanding on the
transmission and spread of Salmomnella in layer field and will serve as a useful guide in

formulating effective control strategies.
Chapter 1: The isolation of Salmonella in roof-rats from infested layer farm

Understanding the longitudinal changes in isolation trends of Salmonella from rodents is
important for surveillance in intensive layer farming systems. Live caught roof-rats (Rattus rattus)
were obtained and tested for Salmonella from 2014 to 2017. Approximately 1 to 2 grams of cecum
was collected aseptically for Sa/monella analysis using standard procedures. Isolation data from
2014 to 2017 were added to the monitoring results from 2008 to 2013 for overall analysis. Of
1,648 roof-rat samples, 165 (10%; 95% CI 8.1-21.9) were positive for Salmonella. Four
Salmonella serotypes were obtained from roof-rats, in which S. Potsdam (62.5%) had the highest
isolation rate followed by S. Mbandaka (17.6%), S. Corvallis (16.4%) and S. Infantis (3.7%).
Shifting in the predominant serotypes was noted from S. Infantis and S. Corvallis in 2008 and
2014 respectively, to S. Potsdam and S. Mbandaka in 2015.

The findings confirmed that Salmomnella could persist for a long time in poultry

environment due to rodent vectors such as roof-rats.

Chapter 2: Relationship between the rodent infestation and isolation of Salmonella from

layer farm environment and eggs

In previous chapter, it has been confirmed that rodents played a key role in the persistence
of Salmonella in the poultry environment. To determine the extent of contamination from rodents,
layer farm environment samples and eggs were also screened for Salmomnella. Environmental
sampling of layer houses was done by swabbing over the egg belts, dusts, floor litter, and manures.
Settle plate method was used to assess the air-dusts for Sa/monella from all layer houses. Two
types of eggs were examined for Salmonella: ‘nest-run eggs’ and ‘undergrade’ eggs. Nest-run eggs
were directly collected from layer houses and were not washed and cleaned. Undergrade eggs were
oversized, dirty, or eggs with any visible crack. Confirmed salmonellae were further serotyped for

agglutination with Sa/monella O and H antigens.



The isolation results from 2014 to 2017 of this study were added to the previous
monitoring results from 2008 to 2013 for analysis. From 2008 to 2017, 512 of 9,990
environmental samples (5.1%; 95% CI 2.2-7.4) were positive for Salmonella. Similar to roof-rats,
shifting in the predominant serotype pattern was also observed throughout the monitoring period.
From 2008 to 2012, S. Infantis was the most common serotype followed by S. Potsdam, S.
Mbandaka and S. Enteritidis. Then, S. Infantis was replaced by S. Corvallis and S. Potsdam to
become the most predominant serotypes in 2013 and 2017 respectively. For air-dust monitoring
results, 6,310 DHL agar plates were placed in several locations on each windowless house of
which, 56 (0.9%; 95% CI 0.2-1.8) were positive for Salmonella from 2012 to 2017. Shifting in
predominant serotypes in air dusts was also observed in which S. Corvallis was replaced by S.
Potsdam in 2017. Out of 320,000 nest-run eggs (8,000 batches), two hundred-two (0.06% single
egg equivalent; 95% CI 0.02-0.08), and 40 (0.01% single egg equivalent; 95% CI 0.002-0.02)
were positive for Salmonella. in nest run egg shell and contents respectively. On the other hand,
twenty six (0.03% single egg equivalent; 95% CI 0.02-0.05) were positive for Salmonella from
undergrade eggs. Similar shifting patterns of predominant serotype was also noted from eggs.
From 2008 to 2012, S. Infantis was observed to be the most common serotype before being

replaced by S. Potsdam and S. Mbandaka in 2013.

The results seemed to indicate that roof rats could played an important role in the
persistent Salmonella contamination and shift of predominant serotypes in layer farm environment,

air, and eggs.

Chapter 3: Intratracheal infection of chickens with Salmonella obtained from

rodent-infested layer farm

In chapters 1 and 2, the results suggested that the presence of Salmonella in air-dusts in
rodent-infested layer farm may be an overlooked source of infection in poultry. To verify this
hypothesis, we conducted an in vivo experiment wherein Salmonellae (S. Infantis, S. Potsdam, and
S. Mbandaka) obtained from rodent-infested layer farm was compared to known invasive strain S.
Enteritidis on intratracheally (IT) challenged 3-week-old layer chicks. A total of three hundred
sixty one-day-old White Leghorn layer chicks were randomly assigned to treatment groups (S.
Infantis, S. Potsdam, S. Mbandaka, and S. Enteritidis, respectively), in three independent trials.
Chicks were grown up to 21 days (3 weeks) and challenged intratracheally with 106 CFU of each

assigned Salmonella organisms per group (n=30). Chicks (n=5) were humanely sacrificed every 24



h for 6 days post-IT challenge and was cultured for Salmonella from lungs, heart, liver, spleen,
kidney and cecal contents. In all trials, intratracheal challenge of chicks with Salmonellae allowed
colonization of lungs and cecal contents at 1 day and 3 day, respectively post-infection in all
treatment groups. On the other hand, S. Enteritidis was also recovered from heart, liver and spleen

of IT-challenged chicks.

The results of the in vivo experiment contribute to a better understanding of the

importance of the respiratory route in Salmonella infection in poultry.

Conclusion:

e Despite implementing control measures including biosecurity and vaccination, rodents
played an important role in the transmission of this bacterium to the laying flocks.

o Contamination of air with Sa/monella in poultry houses represent risk of respiratory
infection in chickens as demonstrated by in vivo experiment in IT-challenged layer chicks.

e In order to maintain low levels of Salmonella, it is strongly recommended to have a
continuous rodent control and monitoring program in poultry to avoid the increases of

resident rodent population.
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