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Diversity of Campylobacter lIsolates from Three Activated
Sludge Systems

AL Lauria-Filgueiras™, E Hofer

Laboratério de Zoonoses Bacterianas, Instituto Oswaldo Cruz, Av. Brasil 4365, 21045-900 Rio de Janeiro, RJ,
Brasil

Thermophilic campylobacters were isolated from three sewage plants in Rio de Janeiro, RJ, Brazil
and identified. Laboratory analysis of 390 sewage samples showed the presence of 169 thermophilic
strains. The results demonstrated that human and animal pathogenic biotypes could be isolated from
activated sludge during the initial processing steps. The aeration tank could be considered a barrier to
Campylobactesurvival. C. jejuniwas the prevalent species isolated (40.8%).The most common bio-
types wereC. jejunibiotype | (21.3%)C. colibiotype | (16%) anc. jejunibiotype Il ( 14.8%).
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During the past decade thermophilic campyand hospital wastes, with an estimated discharge
lobacters have been shown to be responsible feolume of 1,400 I/sec. Two treatments are applied
enteritis in human and animals (Smibert 1974at the plant, i.e., activated sludge and biological
1984, Ketley 1997)Campylobacteis a microaero- filters. The Governador Island plant serves about
philic microorganism which can not proliferate in90,000 persons and mainly treats domestic sew-
the environment but can survive fairly well in aqueage using the activated sludge process. The Air-
ous environments at low temperature (Stelzer @bort plant receives sewage from administration
al. 1991). Studies in the United Kingdom, Gerbuildings, from the passenger terminal, from the
many, Italy, the Netherlands and Libya have showsupport area and also from all aircrafts. The last
that sewage is usually heavily contaminated wittype of sewage contains disinfectants at the levels
this pathogen; these papers have also detailed ttegjuired by law for the removal of polluting loads.
importance of efflux from sewage plants as a maFhe plant also uses the activated sludge process
jor vehicle for the spread of pathogenic biotypewhich has a mean efficiency of about 90%. This
of C.jejuni andC. coliin the environment (Héller influent receives material from airplanes and there-
1988, Betaieb & Jones 1990, Jones et al. 1990@re from a fluctuating population consisting of
Stelzer et al. 1991, Stampi et al. 1992, Héller &assengers from all over the world.
Schomakers-Revaka 1994, Koenraad et al. 1994). Samples were collected at four different stages

Based on the above facts and because therefhiological treatment: influent, entry to the aera-
no study in our country on this subject, we investition tank, exit from the aeration tank, and effluent.
gated the incidence and distribution of these baén amount of 120 ml of sewage was collected from
teria during biological sewage treatment by the a@ach stage into sterile bottles, transferred to the
tivated sludge process at three sewage plants laboratory within 1 hr and immediately centrifuged
Rio de Janeiro, RJ, Brazil. at 3000 rpm for 30 min.

MATERIALS AND METHODS

Sample collection Samples were collected in
Rio de Janeiro, RJ, Brazil (Table I).
The Penha sewage treatment plant serves a per-

TABLE |
Distribution of sewage collection

manent local population of approximately 700,00Bewage plant Period No. of samples
|nhab|tant§. In addlpon to domestic sewage, thﬁenha 15 May 1990
plant receives considerable amounts of industrial to 21 May 1991 120
Governador 12 September 1990
Island to 21 May 1991 140
. ternational 12 February 1990 to
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The Airport samples were collected at only two RESULTS AND DISCUSSION

stages, i.e., influent and effluent. Moore’s swab — g5mpe analysis led to the isolation and identi-
adaptations Hofer (1974) were kept submerged fgf.ation of 169 thermophilic campylobacters at the
72 hr in these residual waters. After this time, thg,;ce plants studied. Among them, 50% were
swabs were placed in plastic bags, taken to the la 'ampylobacterobta.ined at the Penha and
ratory within less than 2 hr of collection and anaggyernador Island plants, probably due to human
lyzed ||mmed|atlely. ‘ | of | Campylobactemfection in the community and to
Isolation -Aliquots of 0.1 mlof 0.5 ml PBS s ‘in particular at the Governador Isiand plant
resuspension of the centrifuged material as well @;pjq |1). The less frequent isolation obtained at
0.1 ml of material squeezed from the swabs welige Ajrport sewage plant was possibly due to the
inoculated onto selective plate medium gbIOOd a08hct that the sewage from aircraft was mixed with
base, Columbia, Difco) containing 4 g% of aclijisinfectants. It should also be remembered that
vated charcoal (Group Quimica), 5% reducing Sqpis sewage plant serves a fluctuating population

lution FBP (George et al. 1978) and 0.5% of a Mix hereas the other two receive influent from the
ture of the following antibiotics: trimethoprim lac- yormanent local population.

tate (Roche), cephalothin (Libra), vancomycin' rhe samples obtained at different stages dur-

(Lilly), cyclohexamide (Upjohn), and colistin jq pigogical sewage treatment (Tables III, IV, V)
(Lafi) according to Filgueiras and Hofer (1989). yie|qed a larger number of isolates during the first

Plates were incubated at%3for 48 hr in & giong (influent and entry to the aeration tank), with
candle jar prepared by a modification of the cOpge getection of the species and biotypes more fre-
per passivation technique using steel wool, anty ently related to the human and animal enteric
acid tablets and an acidulated (pH 2) copper SO";S‘rocess((:. jejunibiotypes | and Il an€. coli bio-

tion (Filgueiras & Hofer 1989). | I in the li Arimi
Identification - Campylobactergrowth was types | and II), as reported in the literature (Arimi

cally similar to the genuSampylobacterthe ma-  -~tion in biochemical behavior.
terial was submitted to the oxidase and catalase There are no reports in the literature of the de-

reactions. The colonies were then isolated in d‘féction of C. jejuni biotype IV in residual water

; ; YTables 1V, V), nor abou€. lari, a thermophilic
temperature (-70°C) in Brucella broth with 0.1&,6jes resistant to nalidixic acid. This detection
g% agar, and the other being used for biochemicg| study (Table IV) was possibly due to the

tests (glucose fermentation, growth in 3.5% sodiurgresence of seagulls at the plant sampled from
chloride, and in 1% glycine, reduction of nitrate tqz 5y ernador Island.

nitrite and HS ;?.ré)_dyctlo_nd) and to demonstrgte The present results agree with data reported by
sensitivity to nalidixic acid (30rg- Cecon) and genraad et al. (1994), who suggest the disinfec-

resistance to cephalc_)thin_(ﬁg- Ceco_n). tion of sewage plant effluxes in order to obstruct
To complete the biotyping, according to schemg, e enyironmental cycles Gampylobactersince

of Lior (1984), the material was submitted 0 thgy,q gjimination is far from complete. Furthermore,
hippurate hydrolysis test and to deoxyribonucleasgyimi et al. (1988) and Holler (1988) have reported

enzyme (DNase) detection. that the reduction of campylobacters during the

TABLE Il

Frequency of thermophilic campylobacters isolated from three
sewage plants in Rio de Janeiro, RJ, Brazil

Campylobacter
Plants Positive Negative Total
No. % No. % No. %
Penha 59 15.2 61 15.6 120 30.8
Governador Island 72 18.5 68 17.4 140 35.9
International Airport of 38 9.7 92 23.6 130 33.3

Rio de Janeiro
Total 169 43.4 221 56.6 390 100.0
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TABLE llI

Frequency oCampylobactethermophilic species and biotypes according to the classification of Lior (1984),
at different stages of biological treatment at the Penha sewage plant Rio de Janeiro, RJ, Brazil

Stages C. jejuni C. coli Campylobactesp.  Total

I Il I Il (untypable)
Influent 4 4 5 3 6 22
n=30 (6.8) (6.8) (8.5) (5.1) (10.0) (37.2)
Entry to the aeration tank 10 3 2 0 3 18
n=30 (16.9) (5.1) (3.4) (5.1) (30.5)
Exit from the aeration tank 2 3 3 0 4 12
n=30 (3.4) (5.1) (5.1) (6.8) (20.4)
Effluent 0 0 1 1 5 7
n= 30 a.7) .7 (8.5) (11.9)
Total 16 10 11 4 18 59
n= 120 (27.1) (17.0) (18.7) (6.8) (30.4) (100.0)

n: number of samples analized.

TABLE IV

Frequency oCampylobactethermophilic species and biotypes. according to the classification of Lior (1984),
at different stages of biological treatment at the Governador Island sewage plant, Rio de Janeiro, RJ, Brazil

Stages C. jejuni C. coli C. lari Campylobacteffotal

I Il v | Il I sp. (untypable)
Influent 5 5 1 2 4 1 5 23
n=35 (6.9) (6.9) (1.4) (2.8) (5.6) (1.4) (6.9) (31.9)
Entry to the aeration tank 2 4 4 7 2 0 4 23
n=35 (2.8) (5.5) (5.5) (9.7) (2.8) (5.6) (31.9)
Exit from the aeration tank 2 0 0 2 2 0 9 15
n=35 (2.8) (2.8) (2.8) (12.5) (20.9)
Effluent 1 1 1 1 1 0 6 11
n=35 (1.4) (1.4) (1.4) (1.4) (1.4) (8.3) (15.3)
Total 10 10 6 12 9 1 24 72
n=130 (13.9) (13.9) (8.3) (16.7) (12.5) (1.4) (33.3) (100.0)

n: number of samples analized.

TABLE V

Frequency oCampylobactethermophilic species and biotypes according to the classification of Lior (1984),
at different stages of biological treatment at the International Airport of Rio de Janeiro sewage plant,
Rio de Janeiro, RJ, Brazil

Stages C. jejuni C. coli Campylobacter Total

I Il \Y | Il sp. (untypable)
Influent 7 3 2 2 1 8 23
n=65 (18.4) (7.9) (5.3) (5.3) (2.6) (21.0) (60.5)
Effluent 3 2 0 2 0 8 15
n=65 (7.9) (5.3) (5.3) (21.0) (39.5)
Total 10 5 2 4 1 16 38
n=130 (26.3) (13.2) (5.3) (10.6) (2.6) (42.0) (100.0)

n: number of samples analized.

final step of tre_atment reached Ievelg of 99.6 angle |ower rate oCampylobacteelimination ob-
100%, respectively. In this respect, it should bgyined at this plant compared to the Penha plant
pointed out that the Governador Island sewageraple V).

plant was working at reduced capacity throughout - another interesting aspect was the detection of
1990 due to repairs (Table 1V), what may explaipy high percentage of untyped strains at all sewage
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treatment plants (Tables IIl, IV, V). A possible ex-Hdller C, Schomakers-Revaka U 1994. A note: com-
planation for this fact is the hypothesis of environ-  parison of different homogenization procedures for
mental effects or even selective pressure on the detectingCampylobactespp. in sewage sludga.

) - . - Appl Bacteriol77: 591-596.
microorganisms (Arimi et al. 1988, Holler 1988’H|umphrey T1989. An appraisal of the efficacy of pre-

Jacqb et al. 1990, Jones e'g al. 1990b). In general, anrichment for the isolation @fampylobacter jejuni
survival of campylobacters in sewage may be lim-  fom water and foad) Appl Bacteriol66: 119-126.
ited by the high organic load (Holler & jacob J, Stelzer W 1992. Comparison of two media for
Schomakers-Revaka 1994). the isolation of thermophili€ampylobactefrom
The loss of viability during laboratory identifi- ~ waste waters of different qualientralbl Mikrobiol
cation is considered to be due to the sudden change 147: 41-44. o
in environmental conditions, and exposure to hig acob J, Bindemann _ U S_telzer W 1990. Identlflc_atlon
or low temperatures, oxygen or toxic substances of C@mpylobactejejuni and Campylobactercoli

. . o . from wastewater by SDS-disc-page of whole cell
that may quickly result in transition to a non-culti- protein.Zbl Hyg 190 357-364.

vable stage, with a sudden change to coccoid formgnes «, Betaieb M, Telford DR 1990a. Thermophilic
(Rollins & Colwell 1986). In addition, in agree-  campylobacters in surface waters around Lancaster,
ment with data reported by most investigators, we UK: negative correlation witiCampy-lobactein-

also observed the presence of a large number of fections in the community] Appl Bacteriol 69
viable but not cultivableCampylobactercells 758-764. _
(Rollins & Colwell 1986, Carter et al. 1987, HollerJones K, Betaieb M, Telford, DR 1990b. Correlation
1988, Humphrey 1989, Pokorny 1990, Jacob & between enwron_mental monitoring of therr_nophlllc
Stelzer 1992, Holler & Schomakers-Revaka 1994). campylobacters in sewage effluent and the incidence

. ) . . > /- of Campylobacteiinfection in the community.J
Finally, analysis of species and biotype distri- Appl Bgt):/teriol 69235-240. y

bution at the sewage plants showed the predomjones K, Betaieb M, Telford DR 1990c. Seasonal varia-
nance ofC. jejunibiotypes | and Il, in agreement  tion of thermophilic campylobacters in sewage

with data reported by others (Taylor et al. 1983, sludge.J Appl Bacteriol 69185-189.

Carter et al. 1987, Arimi et al. 1988, Jones et aketley JM 1997. Pathogenesis of enteric infection by
1990c, Stampi et al. 1992). This is explained b Campé"%lﬁgj’“\f_'{‘;rgg;gg’gg’ vlv4g 5\'/21- dor Laan T

the fact tha€C. jejuniis the species most frequentlyoenraa , ; ,
detected in man and most frequently responsible SSUmer RR, Rombouts FM 1994. Survey of

. Campylobactespp. in sewage plants in The Neth-
for enteritis caused by campylobacters, probably e”anﬂéFood MiEPobliols 1"{ 6%-7%. S|

reflecting its best adaptation and diffusion amongjor H 1984. New extended biotyping scheme for

human beings. Campylobacter jejuniCampylobacter coliand
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