IMPLICATIONS OF FOODBORNE BACTERIA ON HUMAN HEALTH:

Isolation and Antibiotic Resistance of Salmonella enterica and Camp,

Sold in California

lobater spp. on Retail Chicken

AUTHORS: Grace Rahman & Hanna-Grace Rabanes

MENTORS: Lance Price, PhD

ABSTRACT METHODS FUTURE WORK

Ovause of antibotics contrbutes to antimicto bial resista ce (A MR,
whid continues o beagrowng hreatto humanhealth. In theUn itel
States, industrial food aimal production (IFAP) is a fomiddle drive
for atibiotic use. Prior woik has fowsal on the Ik betveam
antimicobialuse in poulty ad humar AMR infectons. Common
foodbornepathogens ich as Samon ella en teriar (S. enteriar) along
with Gmpybbacter 0li(C. coli) md Gop ylobacier jejuni(C. jejun}
are commony associatel with human gastomteritis. However, ithas
been down hat thee pathogms ae cpable of caishg diseae
outsie of thegasto intesthal tract, sp ecifically urhaty tract infectons
(UT9. Due to heir ubiquitous natreon rav ad undecookel
poultty, hesepathogms save & m ovelooked source of UTls for
indviduals wih exposure to retail poultry. AMR ha beme a major
public healh concan ad pralicted to caisenore thar 10 million
AMR related deaths.

In 2015, Calivmiapassa samatebill 27 (SB27), he fistbill of its
kind to restrictthe use of antimicobial dugs in the poultty industy.
Inplemaited on Jmuay 1, 2018, he legislation places poulty
farmas dility to almhister “malically inportmt antimiaobid
dugs” to heir livetok under he discretionay wpervison of
licensed veteinaians. The legislation is intend e to reduce antbio tic
usge in thepoultty industy for non-herpaitic puposes i as
prevaitative measires, ponoting weght gan, or inproving feal
efficiency.

This stdy, theefore, «aminal the relaionhip betwem he
implemartation of SB27 ad rates of AMR in Salmonella ad
Campyb bacter pecies presaton retail chickenproduced md ol in
Califomia. Samples were collected weky fiom Sgtember 2017
through April2018. Gllection sizes raiged from 3070 sanples. S.
enterica, C. @l and C. jejuni wae selected ad ivlated fom he
meat. Confirmal iolates were tha sibjectel to AMR testing. S
enterica w found on 152%o0f sanples and Canpylobacier spp . on
280 %o f sanples. Resistarce was found in 14 of15 antibo tics tested
on Salnonella positive sanples. Resistance was found on 7 of 7
antibiotics tested on Canpybbacter positive samples. Ih future
analyss, the AMR profiles of he retail poulty isolates will be
conpard to those of clinical iso lates from Ul patientsd iagnosal in
prximity © heoutlets from which poultty sanples wee o llected.
This @nparion pobe thevalidity of he oodbomeurhary tra¢
infection (FUT)paraligm for Sanonella avd Gnpyb bacter, whih
pasits the sign Fican ce of foodbome resenoirs of pathogic bacteria
leading to the acquisition o futinary tractin fection.

OBJECTIVES

Theobjectives:

* To study the pathway of UTI causingbacteria from retail
chicken to humans

» To observeif adecreasein antibiotics used on chickens
resuls in fewer UTI cases

OurKaiser Pemanente col laborators shipped retail poult iy
collected within the designated Southem  Califomia
catchment area to our laboratory in Washington, D.C
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ISOLATION WORKFLOW

We enriched our chicken using a multi step, mult iday
process to selet for Campylobacter spp. and Salmonella
spp.

STEP 1:

Pidured: Rearch asisant
sating up raks md
atodavad broths prior to
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ural: Rowrch asismts halfoay
through typicd proass. Multiple racks
haveben filled with broths md chicken
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RESULTS AND CONCLUS S

SALMONELLA

CAMPYLOBACTER
« Campylobacter was isolated from 28.0% (166/523) of * Salmonella was foundon 15.2% (90/592)of samples.
samp les. * Salmonella was resistant to 14 of 15antibio fics tested.
* Campylobacter was resistant to 3 of 3 antibio tics tested . * Elevated resistancerates werenoted for 7of 15antbiotics

tested. These wereantibiotics for which morethan 30%of the
specimens tested were found to beresistant.

Table 1. Salmonella Resistance Rates

ARAC NARMS
45.5% 15.6% Table 2. Campylobacter Resistance Rates
43.6% 13.1% ‘Anéibiofic ARAC RMS*
s -
34% 122% Tetracyclin 35.2% 44.7%
19% 12.7% 2% %
Chloramphenicol 34.0% *Based on most recent year reported
cin 0.0% 0.0%
7.2% 42%
" - Table 3. GW versus NARMS Recovery Rate
W e T T
58.8% 30.8% 90/592 (15.2%) 166/523 (28.0%)
45.4% 27.0% NARMS 015) 1452373 (6.1%) 57712402 24.0%)
e} S8l EizEsal *Based on first 592 meat samples for which complete data are available
Trimethoprim-Sulfamethoxazole 14% 0.4%

*Based on most recent year reported
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CLINICAL CROSS-REFERENCING

* Our Kaiser Permanaite collaborators will be collecting
clinical UTI samples from the Southem California
catchment arcaand send them to us for further testing.
These samples will undergo imlation processing to test for
thepresenceof Salmonella and Campylo bacter.

Positive Salmonella and Campylobacter isolates from
clinical samples will undergo antibiotic susceptibility
testing.

Isolates from clinic al and meat samples willundergo whole
genome sequaicing (WGS) to determine their genetic
makeup.

Sequences flom meat samples will be compared to
sequences fom clinical samples to hypothesize their
phybgeny and to determine whether clinical UTI cases may
haveoriginated from bacteria presenton reilpoultry.

Any links ound will further shpethe changingparadigm of
how UTls are contracted and how they mightbestbe treated

and prevented from clinical and public health perspectives,
respectively.
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