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Thirty bifidobacteria strains were isolated from intestinal tract of chicken

(crop, duodenum, small intestine and ceaca). Six strains (4 from crop, 1 from

duodenum and small intestine) with autoaggregation and adhesion ability were

determined. All strains with autoaggregation ability were able to adhere to

chicken crop epithelium, while six strains without autoaggregation ability did

not express adhesion activity. Our results suggest positive correlation between
| autoaggregation ability and adhesion in chicken bifidobacteria strains.

bifidobacteria; autoaggregation; adhesion; chicken

INTRODUCTION

Bifidobacteria are gram-positive anaerobic bacteria that are important
| component of the normal microflora in human and animal intestinal tract
i (Biavati etal, 1992; Sgorbati etal., 1995) and exert various beneficial

effects on host health by controlling undesirable intestinal bacteria (Bernet

et al., 1993: Blomberg et al, 1993; Gibson, Wang, 1994). The

!Mportance of these microorganisms in the gut is related to their ability to

°01.0nise the intestinal tract, and intestinal attachment is an important prere-

quisition for colonisation. Among reported beneficial effects of bifidobacteria
belOHg inhibitory effect to putrefactive bacteria, reduction of faecal enzymes
volved in cancer initiation, and reduction of serum cholesterol M odler
:L?!-, 1990). Bifidobacteria are widely used as food additives, and adhesion
tlity to the intestinal mucus is one of the desirable properties that have to
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be selected for their specific use in commercial preparations (Del R .
al., 1998).

In previous reports, there was not confirmed the presence of adhesiy,
factors by all strains of bifidobacteria (E110 et al., 1991; Bernet ey
1993). However, Pérez et al. (1998) reported, that in most cases of Bzﬁ
dobacterium bifidum, autoaggregation is related to the presence of cell adhey.
ence, evaluated by the adhesion test to human enterocyty-like Caco-2 cejy
(Crociani etal, 1995) in in vitro cultures. These data provide a basis fo,
setting up of a very simple and rapid method for preliminary selection of
bacteria potentially adherent to epithelial cells by means of autoaggregation,
The ability of bacteria to cluster together is represented by the autoaggregy.
tion. On the basis of autoaggregation ability, two different phenotypes (Agg+
and Agg-) were selected from one strain (BSu895) of B. suis. There wag
a good relationship between autoaggregation and adhesion ability as only
variant Agg+ had adhesion activity (D el Re etal, 1998).

The aim of this work was to isolate and test poultry Bifidobacterium
species with autoaggregation properties and confirm whether chicken bifido-
bacteria species have adhesion ability to crop epithelium.

MATERIAL AND METHODS

Isolation of bifidobacteria strains

Samples of digesta of the crop, duodenum, small intestine and caecum
were collected from seven-week old chicks. Trypticase Phytone Yeast Extract
agar (ADSA, Spain) modified by the addition of mupirocin (100 mg/L) and
glacial acetic acid (1ml/L) was used for isolation of bifidobacteria (Table D).
Selective supplements were prepared according to Rada et al (1999).
Freshly collected contents were transferred to TPY broth and serially diluted
in the same medium under anaerobic condition. Appropriate dilutions were
transferred to sterile 100 mm Petri-dishes. The dishes were immediately filled

1. Composition of medium for isolation bifidobacteria

—

Modified TPY agar -

TPY agar (ADSA, Spain) 52 g/L

Tween 80 1 ml/L

Mupirocin 0.1 g/L

Acetic acid 1 ml/L

pH 5.2 _/
. 25
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with the agar and transferred to the anaerobic jars (Anaerobic Plus System

xoid). Anaerobic jars were equipped with the low temperature catalyst;
(Oxoid BR42) and filled with COo/H (10/90%) atmosphere. h

Thirty strains isolated from twenty chicken were Gram stained and
5cr66ned for the presence of fructose-6-phosphate phosphoketolase to identif
them as Bifidobacterium sp. Thereafter bifidobacteria strains were subculti}j
yated in TPY broth (ADSA, Spain) under the anaerobic conditions at 37 °C.

Autoaggregation assay

Two ph§notypes of bifidobacteria with different autoaggregation abilities
have been 1solated.v Autoaggregating cells (Agg+), forming precipitate result-
ing in a clear solution and non-autoaggregating cells (Agg-), producing con

ST Vo ~ - . ~ . ? & B
stant turbidity 191 long period of time were described. A bacterial overnight
cultures QO strains) were shaken and 1 mL upper suspension of the cultflre
was transferred ‘to tube where the optical density at 600 nm (O.D.g00) was
megsured.lz'lt various periods (30, 60, 90, 120, 150 min) of time. Autoaggre-
gation ability of bacteria was expressed as autoaggregation percentage I
Re et al., 1998): e B2 !

[1- (O'D'(’OO upper suspension / O.D.ge0 total bacterial suspension)] . 100

Two st'rams with auFoaggregation ability (Lactobacillus salivarius 51R and
Lactobacillus sp. 41) from culture collection of Department of Microbiology

and Biotechnology (Czech University of Agriculture in Pr g
i g in Prague) were used as

Adhesion assay

Adhesion ability was tested according to Fuller (1973). The tested
g;lgtculr%s were centrifuged and resuspended in 10 mL of buffered saline (BS:
- wa.?%; IEZHPO4 0.121%; KH2P04 .0.034%; pH 7.2). Freshly collected
iy thwas ded 1nTBS. The crop eplthf:hum from fasted chicken was scraped
- Oe4e ge oi_ laboratgry k-mte, washed in BS and finally suspended in
. i mL.of this ep1Fhelnal cell suspension was added to 0.1 mL of
k. th(e suspension. The mixture was rotated for 30 minutes at 37 °C and
. ell)){tl_lellal cells were examined by phase-contrast microscope. The
i a 111ty was expressed as number of bacterial cells per one epithelial

irty epithelial cells were counted for each strain.

Statistic analysis
The ! .
. ~0€ calculation of correlation between autoaggregation and adhesion abil-

ity n chi M .
Gient | hicken b1t¥dol.)acter1a strains was expressed in the correlation coeffi-
¥ means of Microsoft Excel 97.
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RESULTS AND DISCUSSION

Thirty chicken bifidobacteria strains were selected for two phmm}’pes
with different autoaggregation abilities. Six autoaggregating (Aggy) ang
twenty four non-autoaggregating (Agg-) strains were obtained. Agg+ bifido.
bacteria strains were isolated from crop (V1, V2, V3, V4 strains), d“Odenum
(Dv strain) and from small intestine (Ts strain). Agg— strains were isolateq
from duodenum (Dv1, Dv3, Dv5), small intestine (Ts3) and ceaca (S1, )
Autoaggregation abilities in two Agg+ strains (Lactobacillus salivariyg SIR
and Bifidobacterium sp. V1) and the example of Agg— strain (Bifidobg.
terium sp. S1) are presented in Fig. 1.

In the adhesion test six Agg+ and six Agg— bifidobacteria strains wepe
investigated. Only Agg+ strains expressed adhesion activity to crop epithelig)
cells in vitro (Table II).

Pérez et al. (1988) found correlation between autoaggregation and ad-
hesion ability in human strains belonging to B. bifidum and they raised the
question of whether this correlation could be found in bifidobacteria isolated
from other sources. Our results give a positive answer to this question by
selecting six chicken strains for autoaggregation and adhesion ability. Ac-
cording to determination of correlation coefficient (ry = 0.97), the positive
correlation was confirmed between autoaggregation (X) ability and adhesion
(Y) in chicken bifidobacteria strains.

The results are in line with data showed by Del Re etal. (1998) as only
Agg+ phenotypes expressed adhesion ability. In addition, the adhesion test
according to Fuller (1973) is simply used and lends to capable results.
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1. Autoaggregation ability (Agg+) in two strains Lactobacillus salivarius 51R and Bl{aareg“'
terium V1. The variant of Bifidobacterium S1 is an example of the strain without autodse
tion ability (Agg-)
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I, Six autoaggregating (Agg+) bifidobacteria strains and the example of six non-aggregating
] dobacteria strains isolated from chicken intestinal tract

pifi
:fngr:rs Autoa%g/(l}'t):gation Adhesion" ;Atrgaglgg Autoag(a';gation Adhesion"

vl 77 46 Dv3 20 2

V2 15 45 Dvl 15 0

V4 72 57 S5 7 1

Dv 72 53 Dv5s 5 5

Ts 69 58 Ts3 4 6

V3 68 48 S1 3 0
.

Autoaggregation data are means from triplicate determination

D Adhesion data were expressed as number of bacterial cells per one epithelial cell. Data are
means from thirty determinations

Our data suggest that autoaggregation is an important trait that contributes
to the ability of bacteria to colonise the chicken intestinal tract. It may be
important for chicken to become colonized with these bifidobacteria strains

as soon after hatching as possible to protect the newly hatched chick against
pathogen microorganisms.
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Pritomnost autoagregacnich a adhezivnich vlastnosti u bifidobakterii izolova-
nych z traviciho dstroji kurat.

Scientia Agric. Bohem., 31, 2000: 233-239.

Bifidobakterie hraji vyznamnou roli v intestinalnim traktu zdravych organismd
(Biavati et al, 1992; Sgorbati et al., 1995). Bifidobakterie patfi mezi Gt
nesporulujici, nepohyblivé ty€inky riznych tvari. ZvIaste typické jsou kyjovité am-
forovité tvary a ty&inky tvarované do podoby Y. Bifidobakterie jsou striktni anaeroby
a jen nékteré jsou tolerantni ke kysliku, a to pouze v piitomnosti oxidu uhlicitého.
Vysoké polty bifidobakterii jsou stanovovany v tlustém ¢&i slepém stfevé Clovéka
a hospodafskych zvitat. P¥itomnost vysokého poctu bifidobakterii v travicim traktu
mui¥e chranit hostitele pfed kolonizaci patogenli, miize mit pozitivni Gcinek na intes-
tinalni peristaltiku, podporuje imunitni systém hostitele, md preventivni udinky proti
rakoving a sniZzuje hladinu cholesterolu (Modler et al., 1990).

V nasi prici bylo na zékladé fruktézo-6-fosfoketoldzového testu identifikovano 30
kment bifidobakterii izolovanych z volete, dvandctniku, tenkého stieva a slepého
stieva dritibeZe. Viech 30 ziskanych kment bylo podrobeno méfenim optické denzity
na spektrofotometru. Na zdklad® naméfenych hodnot byla procentudiné vyjadiena
autoagregani schopnost jednotlivych izoldtd podle autori Del Re et al. (1998)-
Autogregace je schopnost bakterii vytvéfet shluky bun&k. Ze ziskanych v;’zsledkfll'smf
autoagrega&ni schopnost (Agg+) stanovili u Sesti kmeni bifidobakterii, z toho Ctyt!
kmeny byly z volete (V1, V2, V3, V4), jeden z dvandctniku (Dv) a jeden z tenkého
stfeva (Ts). Jako vzor k porovnani vysledki m&feni ndm slouzily dva sbirkové klﬂef‘)f
rodu Lactobacillus sallivarius, u kterych byly jiZz dfive prokdziny autoagl‘ega_c_l}]
vlastnosti (Agg+). Na zakladé adhezivniho testu in vitro (Fuller, 1973) byla ZJ15°
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#na adhezivni schopnost u Sesti kmeni (Agg+) bifidobakterii. Bakteridlni buiiky
biﬁdobakterii byly schopny adherence na epitelialni buiiky odebrané z povrchu sliz-
nice volete. Tim se potvrdila kladnd korelace mezi autoagregac¢ni a adhezivni schop-
qosti U kment bifidobakterii.

bifidobakterie; autoagregace; adheze; kufata
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