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Abstract
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Washings from 155 eviscerated chicken carcasses coming from 16 agricultural
co-operatives were examined at 14-day intervals during one year. The isolation
attempts yielded 91 aeromonad strains which were further specified, tested for
cytotoxicity and examined for pathogenicity for the white mouse.

Aeromonads were found in 13 (819,) agricultural co-operatives, being detected
in 58 (41.4%) out of 140 chickens.

Examination of the washings detected 36 (39.6%,) A. sobria strains, 21 (23.1)%
A. trota strains, 17 (18.7%) A. hydrophila strains, 9 (9.9%,) A. caviae strains and
8 (8.8) A. jandaei strains. On the respective farms 2 to 3 species were generally found
in combination. )

Of the 91 strains 89 (97.8%) grew in S-phase, 85 (93.49%,) haemolysed blood
agar and 67 (73.6%) produced cytotoxic effect on tissue culture of MDBK cells.
Agreement between all these characteristics was found in 63 (69.29,) strains.

In bioassays the pathogenicity agreed with the results of S-phase growth in 17
(77.3%,) out of 22 strains, with the results of beta-haemolysis in 16 (72.7%) out
of 22 strains and with those of cytotoxicity in 9 (69.2%) out of 13 strains. Agreement
between all these three characteristics was found in 9 (52.99%) out of 17 virulent
strains.

As pathogenic were classified 3 out of 4 A. caviae strains, 5 out of 8 A. hydrophila
strains, 6 out of 8 A. sobria strains (the remaining two strains grew in R-phase) and
all A. trota strains examined.

Aeromonads, slaughtered chickens, food hygzene

Only motile aeromonads and then particularly A. hydrophila, A. sobria'and A. caviae, associated.
with gastroenteritis, were described as important from the viewpoint of food hygiene (Janda
et al. 1984). Recently, however, it has become appdrent that some other species, namely A. jandaei”
(Carnahan et al. 1991b), A. veronii (Hickman— Brenner et al. 1987) and possibly also-
A. trota (Carnahan et al. 1991c) may also be enteropathogenic. Data on these species are fewer-
in number and none at all have been recorded in this country.

The only published data on food hygiene-related aeromonads in this country so far have been
the findings of ‘A. hydrophila in faeces (Pauckova and Fukalova 1986) and the information
contained in two reports (Kamenik 1990, Aldova and Schindler 1991). The present study
on aeromonads in slaughtered chickens was therefore carried out to draw attention to this question.
in our country.

Relevant pubhshed data along this line provide information only on the species A. hydrophila,
these microorganisms were isolated from poultry purchased from retail dealers (Palumbo etal.
1989) and from refrigerated raw (Nagel et al. 1960) or cooked poultry (Toule and Murphy
1978). The only study approaching our objective s that of Barnhart et al. (1989) who reported
the recovery of A. hydrophila from broiler carcasses. Our study is concerned in addition with.
the other aeromonad species and their pathogenic factors.
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Materials and Methods

Washings from 155 slaughtered chickens coming from 16 agricultural co-operatives were
-examined at 14-day intervals during one year. The eviscerated carcasses were put into polyethylene
bags containing 100 ml 0.1% peptone water and thoroughly shaken. From each washing three
-dilutions in saline, namely 1 : 10, 1 : 100 and 1 : 1,000, were prepared from which 0.1 ml aliquots
-were inoculated into two dishes of blood agar and Endo agar.

After 24-hour incubation at 37° C suspect colonies were transferred to semisolid medium and
-only facultatively anaerobic motile strains were subjected to further examination. Their identifica-
tion was carried out with two LACHEMA enterotests supplemented with the following tests:
_growth in broth without NaCl, nitrate reduction, oxidase reaction and gas production in glucose,
:all of them conducted at 30 °C. The strains were classified essentially according to the classifi-
-cation scheme of Carnahan et al. (1991a) where only the test for resistance to antibiotics was
more or less left out (Table 1).

The characteristics of pathogenicity under study included in addition to beta-haemolysin
«(Caselitz and Krebs 1962) growth phase in 0.5% glucose broth (Namdari and Bottone
1988) and the test for cytotoxicity (Chanter et al. 1986). In this test the monolayer of embryonic
‘bovine kidney (MDBK) cells was overlaid with nutrient agar and inoculated with the strain tested.
In positive cases the cytotoxic effect was seen after as few as 18 hours of incubation at 37 °C in
the form of variously wide zone of disintegrating monolayer (Fig. 1 and 2).

For evaluation of these tests reportedly related directly to enteropathogenicity (Cumberbatch
-et al. 1979, Burke et al. 1982) 24 strains were used in bioassays on mice (Namdari and Bottone
1988). Pairs of mice were inoculated i. p. with doses of 10® microbe cells suspended in 0.5 ml
-saline; where the result was dubious the bioassay was repeated. Each strain that killed at least
509% of the experimental animals was regarded as pathogenic.

Table 1
Differentiation of the motile acromonads (CARNAHAN et al. 1991 — modif.)
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+ — + AG - + + A. sorbia From stools and blood of hu-
mans

+ — + AG - + - A. jandaei From diarrhoeic stools, wounds
and blood of humans |

-+ - 4+ AG + - + A. hydrophila subsp. hydrophila | Path ic for Is, fishes,
frogs and snakes

-+ — + A+ - . A. hydrophila subsp. anaeroge-

nes
+ — + A + + . A. hydrophila subsp..proteoly-
tica

+ — - A + — + A. caviae From diarrhoeic stool of child-
ren

+ - — AG + - . A. eucrenophila Pathogenic only for fishes

+ - - AG - + - A. trota From stool of humans

+ + + AG + + + A. veronii From diarrhoeic stool of chlid-
ren

- - + A - + - A. schubertii i From abscesses, wounds and
pleural liquid of humans
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Results

Aeromonads were found in 13 (819,) out of the 16 agrlcultural co—operatlves'
in a total of 58 (41.4%,) out of 140 chickens examined. The isolation attempts
yielded 91 strains. From the sinusoid curve (Fig. 3) showing the percentages
of eviscerated chickens contaminated with aeromonads during one year it can
be seen that the contammatlon was highest in summer months and lowest in winter
months.

The species spectrum of the strains was as follows: 36 (39 6%) A. sobria,
21 (23.1%) A. trota, 17 (18.7%) A. hydrophzla, 9 (9.9%) A. caviae and 8 (8.8%,)
4. jandaei. On the respective farms (and in 17.4% of the carcasses) aeromonads
of 2 to 3 species were generally found in combination. The number of microbe
cells per each species and chicken was 10° to 10°, the average being 5.10° cells;

Of the 91 strains 89 (97.9%) grew in S-phase, 85 (93.4%) haemolysed blood.
agar and 67 (73.6%,) produced cytotoxic effect on tissue culture. .Agreement'é
between all these characteristics was found in 63 (69.2%,) strains (Table 2). -

In bioassays on mice the pathogenicity agreed with the results of S—phase.;
growth in 17 (77.3%) out of 22 strains, with the results of beta-haemolysis in.
16 (72.7%) out of 22 strains and with those of cytotoxicity in 9 (69.2%,) out
of 13 strains. Agreement with the pathogenicity with two positive characteristics:
(growth in S-phase + haemolysis) was recorded in 17 (859,) out of 20 strains’

~and with all three characteristics (including cytotoxicity) in 9 (81%,) out of 11*

strains. -

Fig. 1. Negative result of testmg for cytotoxicity. Coherent monolayer of MDBK cells. Aero-
monas hydrophila, strain No. 7.



Fig. 2. Positive result of testing for cywtoncxty Dmntegrauon of the monplayer of MDBK
cells. Aeromonas hydrophila, strain No. 10.

As pathogenic were classified 3 out of 4 A. caviae strains, 5 out of 8 A. hydro-
phila strains, 6 out of 8 A. sobria strains (the remaining two strains grew in R-
-phase) and all 3 A. #rota strains.

Discussion

The use of blood and Endo agar for the isolation attempts was dictated by
non-existence of a special medium on which all aeromonad species would grow.
However, thanks to a very rare occurrence of protei in the diluted washings no
difficulties arose and by transferring the suspect colonies from Endo agar possible
non-haemolytic strains could also be isolated.

The diagnostic tests were chosen so as to permit differentiation of the strains
from related vibria and plesiomonads. As to species characteristics some discor-
dance was recorded more or less only with lysine decarboxylation in the 4. jandae:
— A. sobria group, whereas in A. hydrophila subspecies where this characteristic
is of paramount importance its operation proved satisfactory. A finding of con-
siderable value is the fact that the spec1cs A. trota and A. jandaei were also de-
tected.

No difficulties were encountered in testing for cytotoxicity and the choice of
MDBK cells for tissue culture proved adequate. The agreement of this test with
the pathogenicity for white mice reached only 69.2%, but was only slightly lower
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Fig. 3. Percentage of eviscerated chickens contaminated with aeromonads during the year.

Table 2
Some pathogenic factors and results of biological experi on mice
. Hemo- Cytoto- Died/ . Hemo- Cytoto- Died/
Strain | . Phase lysis xicity whole | Strain | Phase lysis xicity | /whole
Aeromonas caviae Aeromonas jandaei
29 S + + 3/4 25 S + + 0/4
30 S + - 2/2
55 S - - 0/4
85 S + - 2/2 Aeromonas trota
Aeromonas hydrophila 24 S + 2/2
37 S + - 2/2
53 S — - ! 2/4
1 s + - 2/2 |
7 g + - 2;2
10 + + 2/4 Sas
18 s H + 0/4 Aeromonas sobria:
19 g + + 3;4
20 + + 1/4
66 s + + 3/4 2 R ¥ + 3,’2
67 S + + 2/4 17 s T T 34
28 R + + 0/4
31 S + + 3/4
41 s + + 2/2
51 S + - 2/4
81 S + - 2/2
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than the results recorded for beta-haemolysis (72 7%,) and S-phase growth (77.3%,).
The question thus arises as to the conformity between these factors of virulence
and enteropathogenicity of the strains as has been repeatedly claimed in the relevant
literature (Cumberbatch et al., Burke et al., Namdari and Bottone).
Such conformity was not confirmed by our results, is not apparent from those
reported by Palumbo et al. (1985) and was rejected by Morgan et al. (1985).
- For evaluation of possible human health risks posed by an aeromonad strain
lin food it is therefore necessary either to assess its enterotoxin production (a process
highly demanding as yet) or to identify its species. A. hydrophila, A. sobria and
A. caviae in which this toxin was demonstrated (Watson et al. 1985) have been
acknowledged as potential enteropathogens. The aetiological role of other aero-
inonad species in diarrhoeal dlsease has yet to be determined.
Aeromonédy u ]atecnych kufat, jejich druhové zastoupeni a patogenni
i faktory

Béhem )ednoho roku byly ve 14dennich intervalech vySetfeny oplachy z evisce-
rovanych trupd 155 kuigt, pochdzejicich ze 16 zemé&d€lskych druzstev. Bylo izo-
fovino celkem 91 kment aeromonid, jez byly dile specifikovany, zkouseny na
¢ytotoxicitu a v biologickych pokusech také na patogenitu pro bilou mys.

Aeromonady byly nalezeny ve 13 (81 %) zemédélskych druZstvech, a to u 58
(41,4 %) ze 140 kufat.

V opladich se zjistilo 36 (39,6 %) kment 4. sobria, 21 (23,1 %) kmend A. trota,
17 (18,7 %) kment A. hydrophila, 9 (9,9 %) kment A. caviae a 8 (8,8 %) kment
A. jandaei. V jednotlivych chovech se vyskytovaly vesmés v kombinacich 2—3
druhd.

Z celkového poctu kment rostlo 89 (97,8 %,) v S-fa21, 85 (93,4 %) hemolyzo-
valo krevni agar a 67 (73,6 9,) dalo cytotoxicky efekt na tkifiové kultufe bunék
MDBK. Konformita ve viech téchto znacich soucasné byla. zjisténa u-63 (69,2 %)
kmenu

V biologickych pokusech prokazalo souhlas s patogenitou u S-faze rustu 17 °

(77 3 9%,) ze 22 kmenu, u beta-hemolyzy 16 (72,7 %,) ze 22 kmenti a u cytotoxicity
9 (69,2 %) ze 13 kmenil. Konformita ve vSech tfech znacich soucasné, byla zji$té€na
u 9 (52,9 %) ze 17 virulentnich kment.

~ Podle jednotlivych druht se projevily jako patogenni 3 ze 4 kmenu A. caviae,
5 z 8 kment 4. hydrophzla, 6 z 8 kmenu A. sobria (zbylé dva rostly v R-fizi)
a vSechny 3 pou21te kmeny A. trota.

AspomoHaabl y y6O#HBbIX UbINAAT, UX NAeACTaBNeHue Nno Buaam
: M natoreHHble <haKkTopbl

B TeueHue opHOro rosga B [ABYXHEAENbHbIX WHTEpBanax MNpoOBOAMAU
v“ccnegoBaHUsi NPOMbIBHOW XWUAKOCTM 155 BbINOTPOWEHHbIX UbINAST U3

16 cenbCKOXO35MCTBEHHbIX Koonepatusos. WM3sonuposanu B8 wutore 91,

WwTaMM aspoMOHad, KOTOpble BMOCNEACTBMM YTOUHbINW, NPOBEPANU LUTO-
TOKCUUHOCTb M B GHONOrMUYECKUX SKCMEPUMEHTAX TakXe MaToreHHOCTb
ANna 6enoit MbllK.

AapomoHaabl 6binu yctaHoeneHbl ‘B 13 (81 %) koonepatusax, a umeH-
tio y 58 (41,4 %) u3 140 ubinnsr.
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B npombiBHOW XuakocTu 6bino ycrtaHosneHo 36 (39,6 %) wrammos
A. sobria, 21 (23,1 %) wramm A. trota, 17 (18,7 %) wrammos A hy-
drophila, 9 (9,9 %) wrtammos A. caviae u 8 (8,8 %) wrtammoB A. jan-
daei. Ha otaenbHbiXx NTULEBOACTBaAX OHU GONblUEd YaCTbio BCTpevanuchb
B KOMOGWHauuu 2 - 3 BMAOB.

M3 o6wero uucna wrammos 89 (97,8 %) pacnu B S-cbase 85 (93,4 %)
reMonusupoBanu KpossHoi arap u 67 (73,6 %) ornuuanucb uuTOTOKCH-
yeckum achbdeKkToM Ha TKaHeBow Kynbtype knetok MDBK. KoHdopmHoCTb
BCE€X YMOMSAHYTbIX NPU3HaKoB OAHOBPEMEHHO O6bina ycTaHoBNeHa y 63
(69,2 %) wrammos. ‘

B G6uonoruueckux aKcnepuMmeHTax Obino BbISBNEHO coriaacMe € narvo-
reHHocTblo y S-¢pasbl pocta 17 (77,3 %) v3 22 wrammos, y 6eta-remonu-
3a - 16 (72,7 %) u3 22 wrammoB M y uutoTtoKcHuHocTM - 9 (69,2 %)
u3 13 wrtammoB. KOH(OPMHOCTb y BCEX TPEX NPU3HAKOB OAHOBPEMEHHO
6bina yctanoeneHa y 9 (52,9 %) us 17 BUPYNEHTHbIX WTaMMOB.

Mo otaenbHbiIM BMAaM naToreHHbIMMU oxa3anucb 3 u3 4 wrtammos A:
caviae, 5 u3 8 wrammoB A. hydrophila, 6 u3 8 wrtammoB A, sobria
(ocTaBwurecs ABa wTamma pacnu B R-cbase) u Bce TpW uUcnonb3yemble
wtamma A. trota.
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