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ABSTRACT

A total of 267 samples of fertile eggs containing dead-in-shell chicken
embryoswere collected from different hatcherieslocated in IsmailiaGover-
norate, Egypt. The percentage of positive samples was (58.8%). E.coli
isolateswereisolated with an incidence of (10.8%), Salmonella spp. (4.4%).
They were serologically identified. Pseudomonas spp. also were isolated
(15.9%), Klebsiella spp. (10.8%), Proteus spp. (18.4%), Saphylococci
spp.(20.3%), Streptococci spp. (12.7%) and B. anthracoid (6.3%). These
isolates were biochemically identified. The penetration ability of Salmo-
nella enterica serotype enteritidis to the intact and cracked egg shells
was studied. The results revealed that it could penetrate the intact egg
shells after 72 hours but it could penetrate the cracked ones after only 24
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hoursfrom artificial contamination. © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

It isknown that the healthy day-old chick iscon-
Sdered thenudeusof poultry industry in Egypt. Hatch-
ingin Egyptisdoneeither by old (balady) hatcheriesor
modern ones, the bal ady ones still represent an impor-
tant and continuoussource of day old chick. Many prob-
lemsinvolved the balady hatching process. Such con-
struction of buildings, thelack or even complete ab-
senceof hygienic measures, unsanitary conditions of
egg collection, unsuitablestorage and hatching process
arethemain causesof bacterid infectionssuchinfec-
tionslead to early embryonic death, lowering hatch-
ability and reduction of thefertility of hensegg™.

Several microorganismswereincriminated asa
cause of embryonic deaths and lowering hatchability.
Bacterial contamination appeared to be one of thein-

fectious agents having tremendous effect on the sur-
viva of embryosand find hatchability rate“.

Microorganisms may enter eggsby tworoutes. The
first routeinvolvesinvasion fromtheexterior viathe
shdll7, whilethe second routeis by trans-ovarianin-
fection during thedevel opment of theegg®.

The purpose of thisstudy isto evauate, inthefirst
step, the prevaence of microbia agentsin both native
and foreign breeds causing early embryonic deaths of
fertilehen eggsinlsmailiaGovernorate. Inthe second,
the penetration ability of Salmonella enterica sero-
typeenteritidisto egg shell into egg contents.

MATERIALAND METHODS

Collected samples
A. A total of 267 fertile chicken eggswere collected
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Figure 1 : Results of bacterial isolates from dead-in-shell
chicken embryosat different localities

from nativeand foreign breedsunder completeasep-
tic conditionsand transported to theAnima Health
Research Indtitute, |smalliabranch with minimum of
dday (TABLE 1).

B. Eggsfor experiment: Fifty freshfertileeggswerepur-
chased from native breeder flocks. Theseeggswere
freshly ladandfreefrom cracksor deformities. Ran-
dom samplesfrom theseeggswerebacteriologically
examined and proved to befreefrom S enteritidis
contamination.

C. Salmonella enterica serotypeenteritidis: Strain of
S enteritidis(previously isolated from poultry by
Animal Hedlth Research Indtitute, Dokki) wasused
intheexperiment.

Bacteriological examinations
(1) Bacterial isolation

A tota of 267 samplesof deadin shdl chickenem-
bryoswererandomly collected from nativeand foreign
breeds from farms of Ismailia Governorate. These
sampleswere subj ected to bacteriological examination
to distinguish the possiblebacteria causative agent.

All sampleswere macroscopicdly examined. Eggs
with cracks and those embryos that pipped the shell
but failed to hatch were discarded to minimizetheinci-
dence of externa contamination. The surface of each
egg wasdisnfected withtinctureiodinethenwithanad
of sterilescissor asufficient areaaround theair sacwas
removed and the egg content wasdrained into sterile
Petri dish. Under strict aseptic precautionsaloopful
fromyolk only inearly embryonic degthsand yolk, liver,
heart blood in late embryonic deathswereinocul ated
into nutrient broth and selenite F. broth asenrichment
media, aerobically incubated at 37°C for 18-20 h. Sub
culturing was carried out onto thefollowing, media,
Nutrient agar, blood agar, Baird parker media; MaCco-
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Figure?2: Percentage of positivebacterial isolatesat differ-
ent localities

nkey’s but S.S. agar or XLD were cultured from selen-
iteFbroth and Enterococci selectivedifferential media
(ESD). Subculturing onto Pseudomonas sl ective agar
medium from nutrient agar but subculturing onto EMB
medium fromMaCconkey’s.

Growth at 42°C or 4° Cfor differentiation between
Ps.aeruginosa (which grows at 42°C) and
Ps.fluorescens (whichgrowsat 4°C). Also solubility in
chloroform and water isexamined as Ps.aeruginosa
soluble in both chloroform and water while
Ps.fluorescens solubleinwater only.

(2) Bacterial identification

a. Morphological identification: Direct bacteriolo-
gicd smearsweremadefrom separate coloniesand
stained with Gram’s stain for studying their shape,
arrangement, endsand their staining affinity to G
stain. Thecolonial appearancewasalso studied to
investigatetheir structure, surface, edges, and color.

b. Biochemical identification: Theisolated bacte-
rial agentswere subjected to different biochemical
testsaccordingto ref.*3. Single colony of suspected
bacteriawaspreserved into semisolid agar medium
until used.

(3) Serotyping

The dlide aggl utination technique was performed.
Isolated strains proofed to be either E.coli or Salmo-
nellawereserologicaly typed for somatic ‘O’ antigen
using 8 polyvaent and 43 corresponding monoval ent
E.coli antisera“DENKA SEIKEN, Japanaccording
toref.[24,

(4) Experimental infection

Thisexperiment was planned to investigatethe pen-
etration ability of Senteritidisthroughintact and cracked
eggshdls.
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TABLE 1: Number, locality and breed of examined chicken
embryos

No. of examined embryos

L ocality Breed Total
Early dead Latedead
Abo-Shehata . 35 47 82
Native
Abo-Hassan 47 43 90
Abo-Khalifa Foreign (Hubbard) 70 25 95
Total 152 115 267

TABLE 2: Reaultsof bacterial isolatesfrom dead- in— shell
chicken embryosat different localities

Positive
. No of bacterial
Breed Locality Stage examined isolation
9gs No %
Abo- Early 35 28 80
. Shehata | gte 47 35 744
Native
Abo- Early 47 26 55.3
Hassan | ge 43 21 488
Foreign Abo- Early 70 35 50
(Hubbard)  khdifa | e 25 12 48
Totd 267 157 58.8
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Figure3: Total percentage of bacterial isolates

TABLE 3: Percentageof positivebacterial isolatesat differ-
ent localities

) No. of examined Positive bacterial isolation
L ocality

€ggs No %
Abo-Shehata 82 63 76.8
Abo-Hassan 90 47 52.2
Abo-Khalifa 95 47 494
Total 267 157

EXPERIMENTAL

A total of 50 fresh fertile eggs used to test the pen-
etration of Senteritidisof eggsshell. (Accordingto9).

Theeggswere sterilized by 70% ethyl alcohol; 5
eggsweretaken asrandom samplesand examined for
Senteritidisand bacteria contaminants.

10 eggsweretaken as control and manipulated the
sameasthetested eggsin all stepswithout contamina
tion.

The Senteritidis 24h peptone culture was done
and the tested eggs™! were soaked in it for 10 min.
Then divided into groups each of 5 eggs (2 cracked
eggsand 3intact eggsin each group).

The contaminated eggswere examined every 24h
for reisolation of Senteritidis, under complete aseptic
condition from each egg white, yolk and shell sepa-
rately.

RESULTS

Collected samples

A total of 267 eggswere collected randomly from
different hatcheriesdistributed in variouslocditiesin
lsmailiaGovernorate.

These sampleswere examined bacteriologicaly at
different embryonic phases (early and late dead).

Theresultsof bacteriologica examination of al ex-
amined chicken embryosreved ed 58.8% positive bac-
terid isolation. Therate of bacteria contaminationwas
63.9% in native breeds (ba ady hatcheries) (65.85%in
early dead embryosand 62.2% in late ones), whileit
was49.4% inforeign breeds (50% in early dead em-
bryos and 48% in late one) as shown in (TABLE 2)
(Figurel).

The bacteriological examination proved that 267
samplesgave 157 positive bacteria findings (58.8%)
as 63 out of them from Abo-Shehata(76.8%), 47 from
Abo-Hassan (52.2%) and 47 from Abo-Khalifa
(49.4%) asshownin (TABLE 3and Figure 2).

Identification of bacterial isolates from dead-in
shell embryos

The examination of early dead chicken embryos
(native breeds) revealed high incidence of Saphylo-
coccus spp. (20.3%) followed by Proteus spp.
(18.4%), Pseudomonas spp. (16.6%), E.coli (11.11
%), Klebsiella spp., Sreptococcus spp., and B.anth-
racoid werefound at same percentage (9.2%) for each
and Salmonella spp. (5.5%).Whilethose of |ate dead
embryosreveal ed that the Saphylococcus spp. were
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Figure4: Prevalenceof bacterial isolatesfrom native and
foreign breeds
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Figure5: Prevalenceof bacterial isolatesfromearly and late
dead embryos

TABLE 4: Prevalenceof bacterial isolatesamong early and late dead-in-shell embryos

Breed samples No Bacterial isolates E.coli  S.spp. Kl.spp. Psspp. Pr.spp. Staph.spp. Strept. Spp. B.anthracoid
Type 82 No % No % No % No % No % No % No % No % No %
Native Ealy 90 54 65.85 6 1111 3 55 5 92 9 1661 10 185 11 203 5 9.2 9.2
Lae 70 56 62.2 6 106 3 53 5 89 11 196 10 178 12 214 6 106 5.3
Foreign Ealy 25 35 50 4 114 1 28 4 114 4 114 7 20 6 171 8 228 2.8
Late 267 12 48 1 83 - - 3 25 1 83 2 166 3 25 1 8.3 8.3
Total No 157 58.8 17 108 7 44 17 108 25 159 29 184 32 203 20 127 10 6.3

themost prominent bacteria isolateswithincidence of
(21.4%), followed by Pseudomonas spp. (19.6%) then
Proteus spp. (17.8%), Sreptococcus spp. and E.cali
(10.6%) for each of them, Klebsiella spp. (8.9%) and
both of Salmonella spp. and B.anthracoid had (5.3%)
foreach (TABLE4,5& 6andFigure 3,4 & 5).

The examination of early dead embryos (foreign
breeds) revealed that Sreptococcus spp. (22.8%),
Proteus spp. (20%), Saphylococcus spp. (17.1%),
each of E.coli, Klebsidla spp. and Pseudomonas spp.
(11.4%) for each and Salmonella spp. and
B.anthracoid have the same percentage for each
(2.8%). Whilethose of |ate dead embryosreved ed that
Klebsiella spp. and Saphylococcus spp. were (25%),
followed by Proteus spp. (16.6%) and each of E.coli,
Pseudomonas spp., Sreptococcal spp. and B. an-
thracoid were (8.3%) (TABLE 4-6, Figure4 & 5).

Results of bacterial spp. isolated from dead-in-
shell embryos

The isolated Klebsiella spp. comprised of
Kl.pneumoniae (3.1%)-of thetota positive bacterial
isolates- and Kl.ozaenae (7.6%). But the isolated
Pseudomonas spp. comprised of Ps.aeruginosa
(11.4%) and Ps.fluorescens (4.4%). While Proteus
spp. were Pr.vulgaris (7.006%) and Pr.mirabilis
(11.4%). On the other hand Saphylococcus spp. were
Saph.aureus (4.4%) and Saph.epidermidis (15.9%).

Finally Sreptococcus spp. was Srept.faecalis (12.7%)
(TABLED).

(a) Resultsof E.coli serogrouping

Theserogrouping of theisolated E.coli stranswere
062, 0271, 044t 01251, 0126, and 016411
and 10 untyped strains.

(b) Results of Salmonella serotyping

The serotyping of isolated Salmond la strainswere
Senteritidig!, Sinfantis¥, Sarizonag?, Spullorum-
gallinarum¥ and Scerro? asshownin (TABLE 8).

(c) The penetration ability of S.enteritidisto the
egg shells

Thetested Senteritidis could penetrate theintact
egg shellsand wasreisolated from egg contents (egg
whiteand egg yolk) after 72hr from artificial contami-
nation but could penetrate the cracked ones after 24hr
only. Control groupsgave negativeresults.

DISCUSSION

Great attention was paid towards poultry produc-
tion during thelast two decades. Chickenmest iscon-
sidered the cheapest animal protein to satisfy thein-
creasing popul ation demands. Problemsassociated with
hatching eggshavegreat economicimportance particu-
larly thoseof microbid origin®,
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TABLE 5: Resultsof bacterial spp. isolated from dead-in-
shell embryos

TABLE 6: Prevalence of bacterial isolatesfrom 172 native
and 95foreign br eeds

Native Foreign Total

Native Foreign

Bacterial isolates Bacterial Isolates Total
Early Late Early Late No. % No. % No. %

Kl.pneumoniae 1 2 1 1 5 3.1 E.coli 12 109 5 10.6 17
Kl.ozaenae 4 3 3 2 12 76 S.spp. 6 54 1 21 7
Ps.aeruginosa 7 7 3 1 18 114 Kl.spp. 10 9.09 7 14.8 17
Ps.fluorescens 2 4 1 7 4.4 Ps.spp. 20 18.18 5 10.6 25
Pr.wulgaris 2 3 5 1 11 7.006 Proteus spp. 20 18.18 9 19.1 29
Pr.mirabilis 8 7 2 1 18 114 Saph. Spp. 23 209 9 19.1 32
Saph.aureus 2 2 2 1 7 44 Strept. Spp 11 10 9 19.1 20
Staph.epidermidis 9 10 4 2 25 159 B.anthracoid 8 7.2 2 4.2 10
Strept.faecalis 5 6 8 1 20 127 Total isolates 110 47 157

% was calculated according to the total No of bacterial isolates

Hatchability isthe most essential measurefor the
reproductive efficiency of domestic birds, depending
on severa factorseither environmental, management
or dueto infectious agents. Bacterial contamination
appeared to be one of theinfectiousagentshaving tre-
mendous effect on the survival of embryosand final
hatchability rate 2,

The present study was planned to distinguish the
possible bacteria agentswhich may beincriminatedin
lowering hatchability by causing dead-in-shell embryos.

Thebacteriological examination of early and late
dead-in-shell chicken embryosof both nativeand for-
eign breedsreveal ed 58.8% positive bacterial isola-
tion. Similar result (60%) was reported by ref [,

Therateof bacterid contaminationinlate dead em-
bryoswas 62.2% and 48%in nativeand foreign breeds;
respectively (TABLE 4). Thisresult wasagreed with
ref.[229 as they reported 60% and 35.47%; respec-
tively.

In the present study 48% positive bacterial isola-
tion wasreported in late dead embryos (foreign breed).
System of hatching, egg management and hygienic mea:
suresadopted in parent flocksmay influencetherate of
bacteria contamination.

Amongtota bacterid isolates(asshownin TABLE
4,5& 6), E.coli prevaencewas 11.11%inearly dead
embryos (native breed). Nearly smilar result 13.04%
wasreported by ref .2 in early embryosdeaths. Higher
prevalence 17.5%, 19.4% and 21.9% were reported
by ref.[+214: respectively in early embryonic deaths;
whilein late embryonic deaths E.coli prevalencewas
10.7%. Nearly similar incidence 13.4% was proved
by ref.1?, Lower percentage 6.3% was recorded by

% was calculated according to the total No of bacterial isolates

ref 129, Higher incidence wasreported by ref 8192241
19.9%, 20%, 44.5% and 39.5%; respectively.

In case of early dead embryos (foreign breed)
E.coli prevalencewas 11.4%. Thisresult wasin agree-
ment with ref.*4 who reported 15%. Whileinlatedead
embryosin the present investigation showed E.coli
prevalencewas 8.3%. Higher prevalencewas proved
by ref 423 in a percentage of 24.7%, 25% and
25.6%; respectively. Thesefindingswerein agreement
with those of ref.* who also isolated E.coli predomi-
nantly from dead-in-shell embryos, athough the per-
centage of E.coli isolatesvaried between different au-
thors. Thevariation inthe percentage of E.coli isolates
may bepartly rel ated to the prophylactic and therapeu-
tic useof certain antibiotics, vaccination against respi-
ratory viruses, and improved hatchery sanitation.

With regard to Salmonella spp. the represented
datashowed that itsincidencewas 5.5% in early em-
bryonic deaths (native breed). Similar prevalencewas
6% and 6.3% reported by ref.[*2, Lower incidence
4% wasproved by ref 1, Whilethe prevaencein late
embryonic desthswas 5.3%. Lower incidenceof 3.3%
and 3.2% was recorded by ref 11941,

On theother hand Salmonella spp. percentage of
early embryonic degths (foreign breeds) was 2.8%. This
result was confirmed by ref.1*4 who reported 2% inci-
dence of Salmonella spp. in Hubbard breed in early
dead embryos. Moreover® isolated Salmondlaina
percentage of 0.6% from late dead embryos.

Salmonella spp. prevaence of |ate dead embryos
(foreign breed) in the present study was negative. This
result agreed with those reported by ref 12930,

Theprevaenceof Klebsdlagop. was9.2%inearly
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TABLE 7: Prevalence of bacterial isolatesfrom early 152
and 115latedead embryos

Bacterial Isolates Early Late Total
No. % No. %

E.coli 10 112 7 10.2 17
S.spp. 4 44 3 4.4 7
Kl.spp. 9 10.1 8 11.7 17
Ps.spp. 13 146 12 17.6 25
Proteus spp. 17 19.1 12 17.6 29
Saph. Spp. 17 191 15 2205 32
Strept. Sop 13 146 7 10.2 20
B.anthracoid 6 6.7 4 5.8 10
Total isolates 89 68 157

% was calculated according to the total No of bacterial isolates

dead embryos (native breed). Thisresult was agreed
with ref.™ who reported 11.5%. But thisresult was
differing from those of ref.[*31% who recorded 3.2%,
and 12.3%; respectively. WhileKlebsiella spp. inci-
dence of |ate dead embryoswas 8.9%. Thisresult was
confirmed by ref.122% who reported 9.3% and 8.7%;
respectively.

Ontheother hand the prevaence of Klebsiellaspp.
of early dead embryos(foreign breed) was 11.4%. This
result inaccordance with ref. who recorded 14.13%.
Whilein late dead embryoswas 25%. Thisresult was
in agreement with ref . who reported 28.3%.

Theprevaenceof Kl.pneumoniaein thisstudy was
3.1%. Thisresult waslower than 5.7% whichwasre-
corded by ref .7, But higher incidence 7.9% wasre-
corded by ref.*. While Kl.ozaenae was 7.6%.this
result was confirmed by ref.*! who recorded 7.1%.

Regarding of the preval ence of Pseudomonas spp.
was 16.6% in early dead embryos (native breed). Al-
though somewhat higher percentage of Pseudomonas
spp. 18.3% wasreported by ref.12. But lower percent-
age 11.1% was reported by ref.™M. Whilein late dead
embryoswas19.6%. Thispercentagenearly smilar with
11% and 11.6% which proved by ref 1229 respectively.

Pseudomonas spp. preva ence of early dead em-
bryos (foreign breed) was 11.4% inthe present inves-
tigation. Lower incidence 2% wasreported by Enany
et a., (1989). While in late dead embryos was
8.3%.Thisresult was confirmed by ref.* who reported
9.78%. Higher incidence 20.3% wasreported by ref [,

Regardingto Ps.aeruginosa prevaenceinthisstudy
was 11.4%.thisresult was agreed with ref 1222371 who
recorded 11%, 10.7% and 10.4%; respectively. While
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theprevadenceof Ps.fluorescensinthisstudy was4.4%.
Thisresult was confirmed by ref [ who reported 3.4%.

The prevaenceof Proteusspp. was18.5% inearly
dead embryos (native breed). Although somewhat lower
incidence 15.5% and 16.6% wasrecorded by ref .[114;
respectively. Whilein late dead embryoswas 17.8%.
Theobtained result wasin accordancewith ref.[2 who
reported 16.9%. Somewhat higher incidence 24.6%
was proved by ref .29, Lower incidence (14.1%) was
proved by ref .37,

Theincidenceof isolaion of Proteusspp. fromearly
dead embryos (foreign breed) in the present study was
20%, whileref. reported aprevaence of 17% from
early dead embryosin Hubbard breed. Whilein late
dead embryoswas 16.6%. Thisresult wasdiffered from
those of ref.[2% who recorded 7.6% and 5.1%; re-
Spectively.

Thedifferenceintherate of isolation may beattrib-
uted to the heavy contamination of theeggsafter lying
aswell asimproper handling and storage of the hatch-
ingeggs.

Ontheother hand; Pr.vulgarispercentagein this
study was 7.006%. This result was confirmed by
ref 11939 who recorded 7.60% and 8.20%; respectively.
But higher incidence 15.5% was recorded by ref.™4,
WhilePr.mirabilisprevalencewas 11.4%. Thisresult
was agreed with ref.[223 who recorded 11.8% and
12.54%; respectively.

Amongtotd bacterid isolates, Saphyl ococcus spp.
was 20.3%in early dead embryos(nativebreed). This
result nearly similar to those of ref.!? who reported
17.4%. Some what higher results were recorded by
ref.[%2 who reported 15.2% and 14.6%; respectively.
Whileinlate dead embryoswas 21.4%. Thisresult was
confirmed by ref >3 who i solated Saphyl ococcus spp.
inapercentageof 20.17%incommercial eggs. Some
what lower findings 11.8% and 14.5% were reported
by ref 12937,

Concerning early dead embryos (foreign breed) was
17.1%. Thisresult was differed fromthoseof ref.!*
who recorded 2%. While in late dead embryos the
prevalence of Saphylococcus spp. was25%. Thisre-
sult was agreed with therecord of 27.17% which re-
ported by ref.*, Lower incidence 12.8% wasrecorded
by ref.[2,

The prevaence of Saph.aureusin thiswork was
4.4%. Thisresult was confirmed by ref [*4 who reported
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TABLE 8: Serotypesof Salmonellaeisolated from dead-in-
shell shell embryos

Salmonedlla No. of . H-Antigens
O-group O-Antigens
serotype samples Phase 1 Phase
Senteritidis 1 D, 19,12 g,m (---)
r z
Sarizonae 2 K 18
IAY; z
S.pullorum-gallinarum 1 D, 9,12 _
Sinfantis 1 C 6,7 r 15
S.cerro 2 K 18 2423
Total 7

4%. Nearly ssimilar incidence 5.7% was recorded by
ref.[2, While Saph.epidermidiswas 15.9%. Higher
incidence 25.5%wasrecorded by ref.[. But lower in-
cidence 3.25% wasreported by ref.14,

Thevariationintheprevalence of isolated bacteria
inthe present study and others could be attributed to
therate of the bacteria egg contamination that might be
influenced by measuresof biosecurity and management
adopted in parent flocks, hatching eggsand the type of
hatchery.

The preva ence of Sreptococcus spp. was 9.2%
in early dead embryos (native breeds). Thisresult was
confirmed by ref.[® in commercia eggsand ref 2 who
reported 9.86% and 8.6%; respectively. Whilein late
dead embryos was 10.6%. Thisresult wasin agree-
ment with ref 12291 who reported 12.2% and 11.6%;
respectively. Whilein early and | ate dead embryos(for-
eign breed) were 22.8% and 8.3%; respectively. Lower
incidence 5.14% was reported by ref.[?% in late dead
embryosinforeign breeds.

Srept.faecalis prevaenceinthiswork was12.7%.
This result was confirmed by ref.® who recorded
12.8%. Thisresult was differed from those of ref .1
who reported 1.3%.

Regarding to the prevalence of Bacillusanthra-
coid was6.3% from total bacterial isolates. Thisresult
wasin agreement with ref .28 who recorded 5.2%.

The present investigation reved ed that theisolated
E.coli serogroupswere 062, 0274, 0444, 01254,
01264, and 016419, Thisresult nearly similar tothose
reported by ref.[12152936] from dead-in-shell chicken
embryos, dead-in-shell turkey embryos and dead-in-
shell quail embryosrespectively.

The present work reveal ed that theisolated Sal-
monella serotypeswere Senteritidig¥, Sarizonag?,
Sinfantig¥, Spullorum-gallinarum® and S.cerro@.

This result substantiates what has been reported by
ref.?l who isolated S.enteritidis, S.cerro, and
Sinfantisfrom eggshellsand egg contents. Also ref Bl
isolated Senteritidis and Sinfantis. Regarding to
Sarizonae which was isolated by ref.[194041 while
S.pullorum-gallinarum was isolated by ref.l'*
1323414248 hut S.cerro was isolated by ref.® and
S.infantis was reported by ref.Y from commercial
chickenlayer flocksand ref 2 from commercia chicken
broiler flocks.

Transmisson of avianarizonoss(AA) through eggs
has been reported by many workers suggests that
transovarian transmission can occur. Sarizonaefrom
feca contamination haveapenetration pattern through
theshell and shell membranesof chickeneggsvery smi-
lar to that of Styphimuriumwhenincubated at 37°C,
resultinginfrequent presenceof theorganismsinchicken
and turkey eggs. Fecal contamination may spread the
infection from other animal speciesto poultry.

AA istransmitted in theincubator and brooder by
direct contact and through contaminated feed and wa
tertd,

With ameticulousvision oneway concludethat the
strategi c policesto ensure must be planned to guaran-
teelowering of early embryonic death and increasing
therate of egg hatchability inbalady hatcheries.

Inthe present study thetested Senteritidiscould
penetratetheintact egg shell sinto the egg contents af-
ter 72hr from artificial contamination but could pen-
etrate the cracked onesafter 24hr only from artificia
contamination. This result was confirmed by
ref [17.274446] But thisresult wasdifferent from those of
ref .8 who reported that Senteritidisgrew preferably
inabumen of cracked eggsthanintact eggs. Alsothis
result was disagreed with ref .3 who coul d not prove
the penetration of Senteritidisthrough eggshell experi-
mentally. Although the shell s of about 1% of commer-
cia eggsare contaminated with Salmonella contami-
nation of internal contents of eggswith Salmonellais
rare event. Also ref.l9 jsolated Salmonella from egg
contentsin apercentage of (0.35%).

Nearly similar result reported by ref [ that i sol ated
Senteritidisinincidence of (2.9%) from egg contents.

Thedifferencesin penetration ability may beattrib-
uted to the differencein theindividual shell porosity,
moisture, temperature, specific gravity of eggsand bac-
terial number!”.
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