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Abstract

The vertical transmission of Salmonella organism in hatching brotler eggs were investigated
in selected states in South-Western Nigeria. Hatching eggs were ablained from fifteen major
hatcheries, five (hatchery A, B, C, D and E) from each State [Lagos (LA), Oyo (OY) and Ogun
(0G)]. A total of 300 hatchable eggs of 20 eggs from each hatchery were collected. Individual
egg was broken and separated into Shell, albumin and yolk. The samples were incubated into
buffer peptone water and incubated at 37°C for 24 hours. Typical colonies of salmonella
grown on Xylose lysine deoxycholate agar were seen as lining black center and lightly
transparent zone of reddish colour which were. further cultured on nutrient agar plates for
confirmatory test. The biochemical characterization was carried out using rapid kit for the
identification of members of Enterobacteria family. The study revealed that Salmonella
pullorum was isolated from the albumin in hatchery (0G-A) and hatchery (LA-A),
Salmonella arizorae was also isolated in the Yolk from the hatchery (0G-C), Salmonella
gallinarum was found in the albumin in Ogun hatchery (OG-A4), however, Salmonella
paratyphi A was isolated in the albumin in Oyo hatchery B (OY-B). Itis evident from the study
that salmonella organism reside in various fractions of the egg like albumin, shell and yolk.
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Introduction salmonellosis (Bryan and Doyle, 1995).
Salmonella infection in eggs is a worldwide Food associated with Salmonella
problem leading to millions of avoidable enteritidis outbreaks includes eggs and egg
cases of food poisoning, (Gast ef al.,2006).  products in 68.2% of the cases (W.H.O.,
However, much of the poisoning has been 2001)

linked to consumption of raw uncooked There are two possible routes of salmonclla
eges, broilers and hatching eggs have also contamination of intact eggs viz the
been a reservoir of the infection of day-old transovarian route (vertical transmission)
chicks. In the European Union, two species or the trans-shell route (hotizontal

of bacteria viz. Salmonella and transmission). In the Transovarian route the
Campylobacter caused the major part of the yolk membrane (very infrequently the yolk

reported cases of food borne outbreaks in itself) or the albumin surroundings is
2001(Cavitte, 2003). Foods from animal directly contaminated as a result of
origin, especially poultry, poultry products, salmofiella infection of the reproductive
eges and egg products are often implicated organs before the egg is covered by the
in sporadic cases and outbreaks of human shell. In the trans-shell route (horizontal
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transmission), salmonella penetrates
through the egg shell after the egg is laid
(Mivamoto ef al., 1998, Gast and Beard,
1990).

This study was carried out to investigate the
vertical transmission of salmonella
organism from hatching broiler eggs to the
day old chicks in hatcheries in three
selected States in South-Western Nigeria.

Materials and Methods

The study was carried out with hatchable
eggs from 15 major hatcheries located
within three South Western States namely
Ogun, Oyo and Lagos. For ease of effective
coverage, the sample size in each state was
divided into area where livestock farming
and the major poultry products like eggs
and chickens are produced and distributed
to other parts of the country. Five
hatcheries each from Oyo, Ogun and Lagos
( coded as A, B, C,D and E for each of the
States) were randomly selected. Twenty-
hatching cggs were obtained from each
hatchery for salmonella isolation/and
characterization making a total of 300 eggs.
The epgs from each hatchery were grouped
into four replicates of five eggs each. The
five eggs were broken and separated into
shell, albumin and yolk. The separated
components of the eggs were pooled
together for each hatchery on a replicate
bases. The samples were inoculated nto
buffer peptone water (BPW Ager) in bijou
bottle for pre enrichments and incubated at
37°C for 24 hours. A volume of 0.1ml of
ecach of the pre-enriched samples (shell,
albumin and yolk) was transferred into 10
ml of Rappaport Vassiliadies Broth with
Soya (RVS) medium- in bijou bottle and
incubated at41.5+ 1°C for 24+ 3 hours. The
samples were thereafier inoculated by mean
of sterile loop into plates containing Xylose
lysine deoxycholate agar (XLDA) plates

and incubated at 37°C for 24 hours.
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Colonies resembling salmonella were sub
cultured into brillant green agar (BGA)
plates and incubated at 37°C for 24 hours.
The inoculated plates were inverted and
transferred to an incubator at 37°C for 42
hours. Typical colonies of salmonella
grown on XLDA were seen as lining a black
centre and lightly transparent zone of
reddish colour. When sub cultured in BGA
the colonics appeared as pink colour of
1mm to 2mm diameter. Suspended colonies
were sceded into pre-dricd nutrient agar
plates and incubated at 37°C for 24 hours to
obtain pure cultures. The cultures on
nutrient agar plates were further used for
confirmatory test. The biochemical
characterization was carried out using rapid
kit (Oxoid microbact 24E) for the
identification of members of the
Fnterobacteriaccae family.

Results

Table 1 showed the occurrence of
salmonella organism in hatching broiler
eggs from different hatcheries across
Lagos, Oyo and Ogun States of Nigeria.
The result for salmonella organism as
evident in the table revealed that the yolk
and albumin were positive for salmonella
organism in the three States. In Oyo State,
only albumin was positive for salmonella
organism in hatchery B while yolk and
albumin were positive for salmonclla
organisms in Lagos State (Hatchery A).
Salmonella organisms were also found in
hatchery Aand C in Ogun State.

Table 2 showed the biochemical
characterization of isolated salmonella
organism from hatching broiler eggs from
different hatcheries in the three selected
states in South Western Nigeria. The result
revealed two hatcheries in Ogun State (A
and C) that are positive for salmonella
organism. Hatchery A was identified to
contain the serotype Salmonella arizorae in
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Table 1: Presence of Salmonella in

Hatching broiler eggs from different Hatcheries
in Ogun State, Oyo and Lagos state Nigeria.
Hatcheries

Parameters A B C D E

Ogun State

Yolk . = K = -
Albumin - - - - -
Shell - - - - B
Oyo State

Yolk - - E - -
Albumin . + - - -
Shell . - - - B
Lagos State

Yalk + - - - -
Albumin + . - - -
Shell - - - - -

the yolk. The table also revealed
Salmonella pullorum in the yolk of egg
from hatchery A in Lagos State and
Sulmonella gallinarum from the albumin of
hatching egg from hatchery B in Oyo State,

however, no salmonella isolate was
detected from OG-A yolk, OG-C albumin
and OY-B yolk.

Discussion

Virulence factor may influence the ability
of salmonella to contaminate and survive in
chickens (CDCP, 2002). Specific fimbriae,
chromosome-encoded bacterial surface
adhension, hemagglutine and epitheha cell
induction of bacterial polypeptide can
promote colonization and adhension of
salmonella in chickens egg (Cox ef al,
2000). From this study, Salmonella
gallinarum and S. paratyphi A were found
in the albumin of hatching eggs. Salmonella
arizorae and Salmonella pullorum
observed in the yolk of hatching eggs is in
line with the findings of Pope (2000) who
reported that vertical transmission can
occur when follicles in the ovary are
infected or the developing eggs become

Table 2: Biochemical Test for Salmonella Isolate

Sumples = b - Suspected kolals
z L =00 |z
/I 11
SIEFRERFEEERT "EEF| ET
ey T e N R R I K 7 TS pallimarim
OG- Yolk - = -l P (S x i
Wfﬂk + e =1 +1+] - £ *[+1- *l+ =+ g [T
ogCAtbumin [~ |- [-|-|-[-1-|-1-]-|-]|"- -
L-A Yolk - + sl EE =0 +F] - [ = T === =] ¥+ + | = | & pudioram
L-A Albumin - - 1 e A== - E
L-A Albumin - - %] = Ty wf=+%+]-]- + |+ S [ TS pallinarum
L-A Yolk i s :
QY-B Albomin + - I+ l-T#[*1-1*1=]|-1-1=-}% T I ~ 5. paramph A
OY-A Yaolk - - - - = | Mo isolate
Key

OG-A Albumin- Ogun state Hatchery A
0G-C yolk- Ogun state Hatchery C

L-A yolk-Lagos state hatchery A

L-A Albumin- Lagos state hatchery A
OY-B Albumin- Oyo state Hatchery B
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infected in the oviduct. Cox et al. (2000)
also, reported the possibility of salmonella
organisms reaching the yolk content
through the oviduct, however, there is
possibility of salmonella to get to the yolk
through egg shell penetration. Davies and
May (1994) also reported that salmonella
bacteria are not a single entity but exist in a
huge range of serotypes (serovirs) from
dedicated poultry pathogens like
Salmonella pullorum and Salmonella
gallinarum as rtecorded in this present
study. Migration of bacteria from outside
through the porous shell matrix of
undamaged egg is possible especially when
cggs are freshly laid under humid
conditions .Cox et al. (2000).

Conclusion

It can be concluded from this study that
vertical transmission of Salmonella from
the parent stock to the day-old chicks
occurred, since Salmonella organisms (e.g.
Salmonella gallinarum, S. arizoreae, S.
pullorum, S. paratypi A) were found in both
the albumin and yolk of broiler eggs in three
selected States.
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