
Acta vet. scand. 1986, 27, 540--547. 

From ·the Department of Epizootiolog·y and the Bacteriological Labora
tory, National Veterinary Institute, and the of Food 
Hygiene, Faculty of Veterinary Medicine, Swedish University of Agri-

cu1tural Sciences>, Uppsala, Sweden. 

COLONIZATION OF BROILERS WITH 
CAMPYLOBACTER IN CONVENTIONAL 

BROILER-CHICKEN FLOCKS· 

By 
Anders Engvall, Asa Bergquist, Karin Sandstedt alild 

Marie-Louise Danielsson-Tham 

ENGVALL, A., A. BERGQVIST, K. SANDSTEDT a•nd M.-L. DANl
ELSSON-THAM: Colonization of broilers with Campylobacter in con
ventional broiler-chicken flocks. Acta vet. s·cand. 1986, 27, 540--547. 
- Eight of Hi conventional broiler-chicken flocks exam1ned contained 
Campylobacter. All isolates were identified as C. jejuni except from 
1 flock were C. coli was isolated. One herd consisting of 6· different 
houres where Campylobacter regularly has been isolated was cont
inuously examined. It was not pos.sible to isolate Campyloba.cter from 
newly hatched chickens or from enviTanmental s·amples and cloacal 
swabs during the 2 first weeks of growth. 

Campy lob act er j e jun i; caecum; faeces·; avian. 

Campylobacter jejuni is now .recognized as. a signHicant cause 
of disease in humans, in many cowntries outnumbering Salmo
nella as the main bacteriological cause of diarrhea (Prescott & 
Munroe 1982, Blaser et al. 1983, Shane & Montrose 1985). Infec· 
ti!on with C. jejuni has been reported to occur folJowing con
sumption of untreated or contaminated water (Mentzing 1981), 
unpasteurized milk (Robinson & Jones 1981, Finch & Blake 
1985) and incompletely cooked meat and meat products, espe
cilly from poulrtry (Blaser et al. 1983, Shane & Montrose 1985) . 

Poultry has been considered to be of special si:gnificance as a 
reservoir for C. jejuni and a cause of human intestina·l campylo
bacteriosis (Norkrans & Svedhem 1982, Christenson et al. 1983), 
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and in several studies a high percentage of poultry flocks has 
been found to be carriers of C. jejunii, (Shanker et a.l. 1982, 
Wempe et a·l. 1983, Neill et al. 1985, von Altmeyer et al. 1985, 
Pokamunski et al. 1986). Studies by Neill et al. (1985) also indi
cate that C. jejuni might have detrimental effects on the broilers. 

Prevention of co'lonization of broilers with C. jejuni has been 
discussed but has been considered difficult to achieve. However, 
little information is available regarding factors important for the 
oofonization of broilers with Campylobacter. In. the present study 
conventional Swedish broilers were surveyed for C. jejuni. In 
addition the pattern of colonization of C. jejuni was investigated 
in 1 broiler farm where C. jejuni regularly has been isolated. 

MATERIAL AND METHODS 
Animals investigated 

Pre v a 1 enc e study. The prevalence study comprised 
16 separate broiler flocks. From each £lock approximately 200 
broiler chickens were investigated. Flocks were mainly situated 
in the middle and south of Sweden. A questionnaire regarding 
mortality, water supply, environmerutal conditions etc. was sent 
to the owners of all investigated flocks. 

Colo n 1i z at ion pattern study. The colonization 
pattern study comprised 5 flocks of each 40 000 broilers con
ventionally reared in 4 identical houses by a local former. Each 
house was partitioned in 2 units with a service room in common, 
each unit having a capacity of 20 000 broilers. Broilers from each 
fJ.ock were sampled at their arrival to each house and thereafter 
weekJy until Sllaughter. The number of samples is given in 
Table 1. 

Environmental samples investigated 
C o l o n i z a t i o n p a t t e r n s t u d y. In the colonization 

pattern study environmental samples were taken in empty houses 
the same day as broilers arrived and included 5- 10 samples 
from waterers, 1- 5 feed samples aind 2-4 litter samples from 
each house. Two to 4 times during the feeding period faecal and 
water samples from the floor and waterers respectively were 
taken. The number of samples is given in Table 2. 
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Sampling technique 
P rev al e n c e s tu d y. BJ."Toilers submitted for slaughter 

were sampled at abattoirs. Caeca were opened asepticaUy and 
caecum content from 2 birds was sampled with individual sterile 
cotton swabs and pooled in a tube with enriiclunent broth. Tubes 
from most sampled flocks were placed in the incubator within 
6 h of sampling, a few w.i.thin 8 h. 

Colonization patte•rn study. Newly hatched 1 day 
old chickens which had arrived to the farm were killed and 
brought to the •laboratory. Before opening the abdomen chickens 
were washed in 40 ml of enrichment broth which was collected 
in a tube. After opening of the abdomen 1 caecum and 1 yoltk 
sample from each chicken were pooled in a tube with enrichment 
broth. Dm:ing the feeding period broilers were sampled by cloacal 
swabbing with sterile cotton swabs and 2 swabs were pooled in 
a tube with enrichment broth at t.he farm. In the end of the 
feeding period a few birds were also sampled described under 
prevalence study. 

All samples from waterers were taken \v.iilh sterile cotton 
swabs and placed in indhiidual tubes with enrichment broth. Feed 
and litter were taken f.rom "fodder chains" and tihe f.loor respec
tively in plastic bags. Each sample consisted of approximately 
100 g and a subsample was transferred to a tube with enrich
ment hrnth at arrivail to the laboratocy. Droppiin.gs were sampled 
with sterile cotton swabs. Three swabs were pooled in a tube with 
enrichment broth at the farm. 

Media, culture technique and biochemical tests 
Enrichment broth consisted -0f Nutrient Broth No 2 (Oxoid 

CM 67), 5 % (v/v) saponine-lysed horse blood, Preston Campylo
bacter selective supplement consi.sting of polymyxin B 5000 IU/1, 
tliimethropim 10 mg/I, riphampicin 10 mg/l and acti:dion 100 
mg/I (Oxoid SR 117); selective agar consisted of agar base 
(Oxoid CM 689), 5 % (v/v) saponine ... Jysed horse blood and 
selective supplement (Oxoid SR 117). All enrichment broth tubes 
and selective agar pl.ates were incubated miicroaerobicaUy in an
aerobic jars (BBL) equipped with Campy Pak or with Gas Pak 
(BBL) without catailysts. Tubes with broth were incubated for 
24 h in 42°C after which agar plates were ioncul.ated with 10 µl 
using a calibrated loop and incubated for 48 h in 42°C. Suspected 
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Campylobacter colonies were subjected to light and phase con
trast microscopy of Gram-stained smears and saline suspensions 
respectively. Gram-negative, curved bacteria which showed char
acteristic movements were considered as potential Campylobac
ters. Colonies o.f those isolates were subcultured onto horse blood 
agar plates, which were i;ncubated under microaerobic conditions 
as stated above for 24-48 h at 42°C. The colonies were tested 
for oxida.se and cataLase activity and i;f positive also for hlppurate 
hydrolysis according to Li or (1984). Hippurate posmve isolates 
were condisered C. jejuni, those hippurate negative C. coli. 

RESULTS 
Prevalence sllldy 

All isolates were C. jejuni except 1 farm whe.re bo·th 
C. jejuni and C. coli were found. 

Campylobacter was isolated from 8 of 16 flocks surveyed. 
From 2 of these flocks only 2 pooled samples showed growth of 
C. jejuni whi:le in the other 6, C. jejuni was isolated from 83 to 
100 % of pooled samples investigated. The questionnaire was 
answered by all except 2 farmers whose broilers were free from 
Campylobacter. The mean number of broilers in investigated 
flocks were 21,638 and 33,354 for Campylobacter-free and Cam
pylobacter-oontaminated flocks respectively. Total mortality was 
Sllighl!ly higher, though not siignifi.cantly so in Campylobacler
oontaminated (3.22 % ) as compared to Compylobacter-free 
(2.70 % ) flock<s. No farmer had noticed rodents or wild birds in 
investilgated flocks except for rodents in 1 Campylobacter-con
taminated f.lock. All farmers with Campylobact.er-free and 6 
with Campylobacter-contaminated flocks had water from drilled 
wells or municipal water whhl.e 2 farmers with Campylobaoter
contamilnated flocks used untreated water from local lakes. C. 
coli was isolated from 1 of these 2 flocks. 

Colonization pattern study 

Campylobacter was neither isolated from environmenta!l 
samples taken f.rom empty brohler houses nor from newly hatched 
chickens. Isolations of Campylobacler from broilers and environ
mental samples during feeding periods are summerzed in Tables 
1 and 2 respectively. Campylobacter was not isolated until week 
3 from birds or environmental samples from any house or flock 
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Table 1. Isolation of Campylobacter f:rom 5 broiler flocks 
in 4 differenit houses. 

Age of broilers in weeks 

Flock oa 1 2 s 4 5 6 

Ac 0/10b nd 0/12 0/10 nd 8/17 3-0/30 
1 

Ac 0/10 0/15 0/15 0/15 15/15 nd nd 
2 

B 0/1-0 0/15 0/l5 0/15 4/29' nd nd 
c 0/10 0/17 0/15 15/15 nd nd nd 
F ()./10 0/10 0/10 19/19 17/17 23/29 rud 

nd: not done. 
a Newly hatched 1 day old chickiens. 
b Nwnber of Campyloba.cter pooitive broilers through number of 

bro:ilers tested. 
c Same house, different feedin1g periods. 

Tab 1 e 2. Isolation of Campylobacter from environmental samples. 
(Flocks and houses a.rie the s ame as in Table 1.) 

Age of broilers in weeks 
Flock Type of 

sample 2 3 4 

A1 waterer nd 0/9a 0/5 nd 
droppings nd •0/4 0/3 nd 

A2 waterer 0/3 0/ 5 0/5 5/5 
droppilllgs ·0/3 0/4 0/2 5/5 

B water.er 0/5 0/5 0/5 nd 
droppings 0/1 0/2 0/4 nd 

c waterer 0/5 0/5 nd 5/5 
droppings 0/1 0/2 nd 3/3 

F waterer 0/8 0/10 3/3 5/5 
droppings 0/5 0/2 1/1 2/2 

nd. not done. 
a Number of Campylobacter positive samples through number of 

samples tested. 

involved. In the house of flock B Campylobacter was not isolated 
from any environmental samples (Table 2), which happens to 
coincide with a low i·solation rate from broilers of that flock. 

DISCUSSION 
The present study clearly indicates that many Swedish 

broilers are contaminated with Campylobacter jejuni during 
growth. Data from ea11lier studies (Norberg 1981, Norkrans & 
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Svedhem 1982, Christenson et al. 1983) have indicated this even 
though of individual at farms or at 
slaughter were not performed. 

Neill et al. (1984) showed that early introduction of C. jejuni 
in broiler flocks caused significantly higher mortality compared 
to other flocks. In the present study mortality was higher in 
Campylobacter-contaminated flocks. The difference was small 
however. Other factors such as flock size, hygiene standard, 
handling practice etc. might also coincide with the presence of 
CampyJobacter and influence mortality. 

From the questionnaire it was not possible to draw definite 
conclusions regarding the source of contamination with the 
possible exception of 2 flocks, where the source might be identif
ied as drinking water which was taken from lakes . 

.All investigated flocks but 1 had virginiamycin as growth 
promoting antibiotic added to the food during the feeding period. 
Seemingly this small amount (10 ppm) of am.biotic has not af
fected the ability of Campylobacter to colonize broilers. 

The origin of Campylobacter colonizing broilers is obscure. 
In farms not changing litter between flocks, litter is a probable 
souTce (Montrose et al. 1985). However, in Sweden as in many 
other countries, broiler houses, after emptying, are extensively 
cleaned and disinfected. This procedure will probably kifil most, 
if no:t all, Campylobacter present. Newly hatched chickens were 
Campylobacter-negative in the present study. The same result 
has been obtained in other studies (Neill et al. 1984, von Alt
meyer et al. 1985, Pokamunski et al. 1986), and experimental 
data support this. (Clark & Bueschkens 1985, Neill et al. 1985, 
Clark & Bueschkens 1986). Possi·bly, the source of contamina
tion should be looked for in the environment -0utside or close to 
the house e.g. rodents or insects. Another possible way is through 
croS1S-contamination by staff or equipment. 

The time of detection of Campylobacter in different houses 
varied from 3 to 5 weeks. Approximately the same time has been 
reported by others (von Altmeyer et al. 1985, Pokamunski et al. 
1986) even though some cases Campylobacter was found 
withinin a few days (Neill et al. 1984). The reason for thi·s pro
bably is that a too small number of samples are taken to detect 
Campylobacter during early stages of spread or that Campylo
bacter is 'introduced late and spreads explosively in the house. 
A contributory factorr in such an explosive spread could be air-
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borne sp-reading. In fact in the colonization study we found that 
Campyfobacter was present in the air iin wme houses with 
Campylobacter-contaminated broilers as evidenced by Campylo
bacter-positive air-samples taken in these houses (unpublished 
result.s). 

Waterers and droppings from the floor seem to be good 
indicators of the presence of Campylobaoter in broiler flocks .. 
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SAMMANF ATTNING 
Forekomst au Campylobacter hos konuentionellt up pf odd 

slaktkycklilig. 
Hos Atta av 16 undel'Sokta slaktkycklingbesattnJngar pi'lvis-ades 

fOrekomst av Campylobaclerbakterier. Campylobacter jejuni pAvisadelS 
i alla campylobacterposHiva besattninger. Frl'm en av dessa pavisades 
ocksi'I Campylobacter coli. En besattnin.g, dar Campy.lobacterbakterier 
regelmassigt pavisarts, utvaldes fOr narmare undersokningar. Resulta
ten av dessa undersokningar visade att Campylobacterbakterier ej 
kunde pi'lvisas hos nyklackta kycklingar eller fri'ln kloak- och miljo
prover under de fOrsta tva uppfOdnin:gsveckorna. 
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