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ABSTRACT

Several factors causing immune suppression in chickens would lead to
immune deficiency, one of these significant factors are Escherichia coli (E. coli)
infection. This study was performed to investigate the role of E. coli infection
with virulent infectious bursal disease virus (IBDV) and IBD vaccination with
intermediate plus strain vaccine in broiler chickens. The IBDv infected and/or
IBD vaccinated birds with E. coli inoculation showed partially an increase in the
humeral immuno -suppression. E.Coli was re-isolated from collected samples
48h post inoculation. Histopathological score of bursa Fabricius as well as E.coli
lesion score and B: B wt ratio had significant variation when compared with
control group. When the bursa of Fabricius (BF) of all groups were examined
histopathlogically at 7 and 14 days post infection different degree of regenerat-
ion in their damaged lymphoid follicles were observed at 14 days when comp-
ared with control group. IBD infected chickens and inoculated with E. coli pre
or concurrent to infection had lower antibody titers as compared to control
groups. Mean whiles IBD vaccinated chickens inoculated with E. coli pre or
concurrent to vaccination had significant difference in antibody titers. The chic-
kens infected with E. coli pre or simultaneously IBD vaccination and challenged
with NDV had significant mortalities as compared with vaccinated control
group. Meanwhile IBD infected chickens inoculated with E. coli pre or simulta-
neously to infection and challenged with NDV had high mortalities as compared
to control group. Mortality % ranged from 62, 48% and 60% respectevely,
limited correlation between the level of humeral antibodies and the protection
percentage against VVVND challenge was observed.

INTRODUCTION

Protection of commercial chicken Immunosuppressant caused by E. coli
flocks against common viral diseases is the major interest because of the
is dependent upon multiple vaccinati- wide spread occurrence of infection in
ons against these diseases. commercial chickens. Infection with
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IBD was reported affect the course of
variety of bacterial, protozoal and vi-
ral diseases of chickens. The effect of
infection on the antibody response to
NDV was one of the earliest observed
immunosuppressive effects of IBD in-
fection Allan et al., (1972). Infection
with E. coli at an early age signific-
antly compromises the immune respo-
nses of chickens, however; E.Coli inf-
ection in chickens is secondary locali-
zed or systemic disease occurring wh-
en host defenses have been impaired
Nakamura et al., (1986), and immune
response is based on the main organs
as bursa of Fabricius and thymus gl-
and. Vaccination failure is a serious
problem facing poultry industry in
Egypt. The immunosuppressive effect
of some virus such as NewCastle di-
sease (ND), Infectious bursal disease
(IBD) and bacterial agents as E. coli
causing the great economic loses in
commercial flocks. Infectious bursal
disease virus is an important pathogen
which destroys the B lymphocytes of
the bursa of Fabricius and causing
immunosuppressive and death in agi-
ng 2 to 8 weeks. Escherichia coli (E.
coli) infection is the most common
secondary bacterial invaders followed
the application of live vaccines as ND
and IBD vaccine which are the most
common vaccines used on large scale
in commercial flocks Mazariegos et
al., (1990). E. coli infection causes
marked gross and microscopic bursal
lesions leading to bursal atrophy wh-
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ich resulted transient humeral immun-
osuppression Hassan and Hassanein
(1999). The objective of this study
was to investigate the effect of experi-
mental E. coli infection on the imm-
une response to infection with virulent
IBDVinfection (group 1) and IBD va-
ccination with inter mediate plus IBDV
vaccine (group 2).

MATERIALS & METHODS

A- Materials

1- Chickens: A total of 600 day old
broiler chicks were kindly supplied,
from a local Hatcheries Company, rea-
red in clean, disinfected separated roo-
ms throughout the experimental period
and were provided with feed and wa-
ter ad libitum.

2- E. coli strain, E. coli serotype
055 : K59 was obtained from Bacteri-
ological department Animal Health
Research Institute, Doki, Cairo Identi-
fication, and classification was carried
out according to Edwards and Ewing
(1972). E. coli inoculums, an overn-
ight broth culture was standardized to
give bacterial suspension contained
(3x10°® CFU) viable organisms per ml.
Each bird received 0.5 ml via intramu-
scular (1 /M) inoculation Sojeka (1965).

3- Newcastle disease virus (NDV)
challenge strain, field velogenic visce-
rotropic NDV100% mortality in susc-
eptible chicks was used propagated in
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embryonated chicken eggs; the alla-
ntoic fluid titrated to inoculation.

Chickens were challenged by I/M ro-
ute with 0.5ml dilution of allantioic fl-
uid containing 10’ EIDs,/ml. Abou-
Elkhair et al., (1998).

4- Infectious bursal disease virus
(IBDV) strain, bursal homogenate co-
ntaining virulent local strain of
(IBDV) isolated from clinical causes.

The titer was expressed as the 50%
embryo infective dose (EIDs,) per ml.
The inoculated dose was 10° EID s,/
bird Okoye and Uzoukwu, (1990).

5-ND vaccine, both live (Biotype B1
strain and B1 type, LaSota strain) ND
vaccine (intervet international B.V.
Buxomer- Holland) were used for
vaccination of birds It was given as
recommended by the manufacturer.

6-1BDV vaccine, A freeze dried live
intermediate commercial vaccine (int-
ervet international B.V. Buxomer- Ho-
Iland) was used and given as recom-
mended by the manufacturer company.

7-Serum samples for immunoassay
and organs such as bursa Fabricius for
histological examination.

B- Methods

1- Bioassay, chickens from group 1, 2
were challenged with NDV two weeks
post lasota vaccination and kept under
close observation at end of experime-
nt. Post mortem (P.M.) examination,

71

lesions of bursa of all sacrificed chi-
ckens were weighed and each bursa
was compared with its whole carcass
body weight and expressed as Bursa:
Body weight (B: Bwt) ratio were
calculated by the formula, organ wei-
ght in grams X 100/ total body weight
in grams and then expressed as the
arithmetic mean for each group of
birds and evaluated stastically as desc-
ribed by Mazariegos et al., (1990).
Lesions of pericarditis and perihepa-
titis (P+P) and air sacculitis were also
recorded, clinical sign and mortality
are investigated

2- Immunoassay, to investigate the
possible effect of the E. coli infection
on the humoral immunity before and
simultaneously vaccination and infec-
tion of IBDV, individual serum samp-
les were tested at 14, 21. 28.36 and 42
days of age weekly intervals and te-
sted by Enzyme linked immunosor-
bent assay (EIISA) and Haemagglutin-
ation inhibition (HI) test Beard and
Wilkes (1973).

- ELISA test, Samples two hundred
eighty was diluted 1:500 in buffer
saline and assayed by IBD antibody
ELISA kits (Lab. diagnostics, Inc; Maine,
USA) Abdel — Alim et al., (2003).

- HI test, ND antibody titer was
determined by the HI test using the
standard procedures in micro titer pl-
ates using 4 HA units Stephan et al.,
(1998).
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3- Bacteriological examinations: BI-
ood samples collected from birds 48
hours post I/M inoculation with E. coli
suspension as well as carcasses of sac-
rificed chicks at 14, 21, 28, 36 and 42
days of age were examined bacterio-
logical to reisolate the inoculated E.
coli strain Nakamura et al., (1992).

4- Histopathology: Bursa Fabricius
(BF) glands of sacrificed chickens at
14, 21, 28, 36 and 42 days of age
were collected and fixed in 10% buf-
fered formalin, processed and stained
with H&E. Bursal lesions were subje-
ctively scored according to the method
described by Rosales et al., (1989) 1=.
No lesions, 2= Focal, mild cell
necrosis depletion in few follicles, 3=
Multifocal 0.5 to 0.3 of the follicle
show atrophy and 4= diffuse atrophy
of all the follicles, in 75-100% of
follicles. Statistical analysis, the aver-
age B: Bwt ratio of inoculated groups
was compared with those of control
groups for statistical significance us-
ing analysis of variance test. Sendecor
and Cochran, (1980).

5- Experimental design is shown in
table (1)

Group 1- A total 300 day old chickens
were used in this group, twenty rand-
omly collected chicks were sacrificed
and serum samples were collected for
measuring the maternally acquired im-
munity (MAI ) against ND and IBDV.
At 23 days of age, 280 chicks were
divided randomly into 7 equal sub-
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groups (40 chicks / subgroup). E. coli
was inoculated via I/M route with O.5
ml/bird 3x10® CFU) at 23 days (su-
bgroup 1), 27 days (subgroups 2 and
5) and 31 days of age (subgroup
3).chicks of subgroup4, 6 and 7 left
uninoculated controls, at 27 days old
chickens of subgroups I, 2, and 3 were
infected with IBDV by nao — ocular
rote each bird received 10° ELDsg,
chickens of subgroup 4, 5,6 and 7 kept
without IBD infection, subgroup 4
control of vaccine, subgroup 5 control
of E.coli infection ,sub group 6 control
of NDV challenge and subgroup 7 as
blank control.

Group -2 - A total 300 one days old
chickens were used in this group tw-
enty randomly collected chicks were
sacrificed and serum samples were co-
llected for measuring the maternally
acquired immunity (MAI) against ND
and IBDV. At .10 days of age, 280
chicks were divided randomly into 7
equal subgroups (40 chicks / subgr-
oup). E. coli was inoculated via I/M
route with 0.5 m1/bird (3x10® CFU)
at 10 days (subgroup 1), 14 days
(subgroups 2 and 5) and 18 days of
age (subgroup 3).chicks of subgroup
4, 6,and 7 left uninoculated controls,
at 14 days chickens of subgroups I, 2,
and 3 were vaccinated with IBD
vaccine by nao — ocular rote ,chickens
of subgroup 4, 5,6 and 7 kept without
IBD infection, subgroup 4 control of
vaccine, subgroup 5 control of E.coli
infection ,sub group 6 control of NDV
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challenge and subgroup 7 as blank co-
ntrol. Chickens of all groups land 2 (
except those of subgroup 6) were
vaccinated against ND at 10" and 28™
day of age using hitcher B1 and lasota
vaccine by eye drop route respe-

Table (1) - Experimental Design
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ctively. Chickens in groupl and 2
were challenged at 42 day of age with
virulent ND virus by I/M route 0.5
ml/bird (10" ELDso) subgroup 7 in ea-
ch group left as unvaccinated uninfec-
ted and unchallenged control.

Group 1 Group 2

Sub Treatment Timeof | NDV | Sub. Treatment Time '\{/D
G. Sgb E coli BDV \'ya%_ Treat. 42 G. E coli \I/Balg \,ya% of Treat. 42
1 | 40 | At23day | At27day 1(%5? Pre + 1 | 100y | 14day 1d0a§§ Pre +
2 | 4 | 70y + + conc. + 2 | 140wy + + conc. +
3 | 40 | Sldw + + Post + 3 | 18dy + + Post +
+ | HEEEEIERE SR
s [ |7 e s M e
o | s e e e
7 40 * c%Latrr“(;I 7 B * c%lr?t?lgl

Each bird inoculated with 0.5ml/ 3x10° CFUof E.coli broth culture

Each bird was inoculated via eye drop route LaSota ND vaccine

Each bird was inoculated via eye drop route with mter mediate IBD vaccine

Chickens were challenged via I/m route o.5ml/ 10" ELD50 of NDv challenges strains Each bird
was challenged via eye drop route with 10° ELD50 of highly virulent filed IBDV strains

RESULTS

Serum samples were collected
from 20 sacrificed chickens at 1 and
14 days old examined bacteriologic-
ally for free from E. coli and determi-
nation of ELISA titers against IBDV
from groupl and 2. All samples gave
positive antibody titers and free from
E. coli. Result of immmunoassay, bio-
assay and bursal/ body weight ratios

and lesion score were summarized in
table (2, 3 and 4) fig.1. Chickens inoc-
ulated with E. coli at 23 days of age
subgroup (1) followed by IBDV infe-
ction at 27 days old had marked decr-
ease in NDV antibody response at 7
days post infection and antibody level
increased significantly ( P< 0.05) at14
days post infection. As shown in table
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(4) significant decline of maternal ant-
ibody was noticed in subgroup 7 as
compared with subgroup 4 similar tra-
ined was recorded in chickens of sub-
group 2 which simultaneously inocu-
lated with E. coli and IBDV infection
at 27 days and chickens in subgroup3
inoculated with E. coli post IBDV inf-
ection at 31 days had significant decr-
ease in antibody titer as compared wi-
th subgroup 4 vaccinated control.
Chickens inoculated simultaneo-
usly at 14 days old with E. coli and
IBD vaccine subgroup 2 had lower
IBD antibody response at7days old
post vaccination as compared with
vaccinated chicks subgroup 4, mode-
rate depression anorexia , ruffled fea-
ther , off food and diarrhea were noti-
ced 48 h post E. coli inoculation in
group 1 and 2 ( subgroup 1,2,3and 5
from each) typical ND lesions were
noticed in challenged group 1 and 2 (
subgroup 1,2,3,4,5 and 6) and lesions
of IBDV infection noticed in group 1
(subgroup 1,2 and 3) the severity of
postmortem lesions was recorded as
shown in table (3).The pathological al-
teration in form of inflammatory signs
represented by edema and inflammat-
ory cell infiltration in the stroma acco-
mpanied with congestion of bursal bl-
ood vessels and area of hemorrhages
were detected in bursa of fabricius, the
lymphoid follicles appeared atrophy
with increase vaculation and cyst for-
mation inside the follicles of infected
group 1 (subgroup 1,2 and 3) Fig.1(C

Mahmoud et al.,

and D) .However, no pathological alt-
eration were detected in BF of non
infected, non treated birds subgroup 7,
in group 2 vaccinated moderate patho-
logical alteration in the form of hemo-
rrhage Fig. 1(A and B). E. coli was re-
isolated from blood samples 48h post
inoculation (PI) and from organs of
sacrificed birds from group 1 and 2
(subgroup 1, 2, 3 and 5 each).

Post mortem (P.M.) and histopath-
ological examination: The B: B.wt rat-
i0s, histopathological scores of bursa
and as well as E. coli lesions
pericarditis, perihepatites and air
saculitis (P+P) were detected in
scarified chickens at different age
intervals are presented in table (3) Fig
1(E and F). Results of challenge
studies, as shown in table (2),
chickens inoculated with E. coli pre
and concurrent IBD infection group 1
and vaccination groups 2 respectively
had significant high mortality rates
compared with those chickens
inoculated with E. coli 4-days post
IBD infection or vaccination.



SCVMJ, XI1 (2) 2007 75

Table (2): Results of bioassay of birds inoculated with E.coli Pre, concurrent and post IBDV infection
and IBD vaccination.

VVND Challenge
Treatment
Sub Time IBDV infection group 1 IBDV vaccination group 2
: of Sur. Dead Sur.
G | E sa'% Treat. | Dead No/Total | With ﬁgiif Pos. | Pro. | No/ | With %’&f Pos. | Pro.
coli No. ND % % Total ND % %
. - Pos. - Pos.
signs No. signs
1 + + Pre 3/25 4 7 28% 62% 1/20 3 4 20% 80%
2 + + Conc. 8/25 5 13 52% 48% 5/20 2 7 35% 65%
3 + + Post 4/25 6 10 40% 60% 3/20 3 6 30% 70%
4 - + Control 4/25 2 6 24% 76% 2/20 1 3 15% 85%
5 + + Control 12/25 4 18 2% 28% 5/20 5 10 50% 50%
6 - - Control 24/25 0 25 100% - 20/20 - 20 100% 0%

Details about groups and their treatment are shown in table (1)
Pos. = Positive Pro. = Protection Sur. = Survived Vac. = vaccine Conc. = Concurrent
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Table (3): Results of Bursal-Body Weight ratio (B:B.wt), Bursa Fabricius Lesion Score (BF.L.Sc) and

E.coli lesion score of chickens.

Time IBD Infection Group 1 IBD Vaccination ~ Group 2
Treatment i i i i
Sub. of B/B.wt Ratio E.coli Lesion BF.L.Sc. B/B.wt Ratio E.coli Lesion BF.L.Sc.
G. Treat. score score
E.coli ND IBDV 7D 14D 7D 14D 7D 14D 7D 14D 7D 14D 7D 14D
’ Vac. Pl Pl Pl Pl Pl Pl PV PV PV PV PV PV
1 + + Pre 2.7+0.36 %i; ++ +++ 2.4 2 4+£018 | 45+£0.39 + + 3 18
2 + + Conc. | 33052 %'71;-' 4 - 25 21 | 3+027 | 314023 | + - 35 | 26
35+ 24 +
3 + + Post 3.6+0.31 035 + + 2.3 1.8 036 26+0.25 + - 1.54 0.5
3.8+ 35+
4 - + control 3+0.15 024 - - 1.6 1.2 028 3.2+0.34 - - 1 -
24+ 18+
5 + + control 4+0.6 0.34 + ++ 25 2 016 19+0.14 + +++ 3.3 2
46+ 42+
6 - - control 19+04 015 - - 1 - 023 41+0.35 - - - -
Blank 5.8+ 45+ 55+
’ - * | control | %2%06 | o3sc | - - 0 0 0.92 0.62% - - - -

Pl = Post infection

PV = Post vaccination LSc = lesion score

* Average bursal lesion score of examined (5 bursa)

BF = Bursa fabricius
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)

A- Bursa of Fabricius (BF) of chickens 7 da%/s post IBD vaccination showing edema and

Fig.1

inflammatory cells infiltration in stroma notice t
reticular fibers in germinal center (H&E X 150). o
B- Bursa of Fabricius of chickens 14 days post IBD vaccination showing connective tissue
proliferation stroma notice the vacuolation of lymphoid follicles (H&E X 150). ]

C- Bursa of Fabricius of chickens 7 days post IBD infection showing proliferation of fibrous
connective tissue in stroma and atrophy and vacuolation of lymphoid follicle (H&EX60).

D- bursa of Fabricius of chickens 14 days post IBD infection showing increase in size of
Iygg)phoid follicle and appearance of considerable number of lymphocyte at peripheral (H&E
X

e absence of lymphoblast cell and presence of

E-_Expe_rimental_ infected chicks with E.coli subgroup 5 shown fibrineous pericardities
perihepatits and air saculites.
F- Control of broiler chickens subgroup 7 show normal organs.
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DISCUSSION

Bursa of fabricius and thymus
are considered as central lymphoid or-
gan that play essential role in immune
response, immunization of commer-
cial chicken flocks is the principle me-
thod adopted to control common viral
diseases e.g. ND, and IBD, numerous
factors can cause suboptimal vaccine
response Allan et al., (1972). Damage
of BF due to viral (IBD) or bacterial
(E. coli) agents has direct adverse eff-
ect on humeral immune response Nak-
amura et al., (1992) reported that ma-
rked lymphocytic depletion in bursa
and was noticed due to experimental
inoculation with E. coli. This observa-
tion was confirmed by the work of
Hassan and Hassanein (1999). In the
present study experimental inoculation
of E. coli induced marked bursal lym-
phocytic depletion for about two we-
eks PIl. Results of the present study
revealed that E. coil infection caused
humeral depression furthermore inoc-
ulation of E. coli pre and concurrently
with IBD infection resulted in signific-
ant high mortalities when infected chi-
ckens were challenged with VVNDV
similar results have been noticed in
previous study Nakamura et al., (1986).
Inoculation of E.coli 4 days pre IBDV
infection had adverse effect on imm-
une response, most research on E.
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coli infection was focused on its effect
as secondary invader that complicate
other primary viral or bacterial infect-
ion similar results have been noticed
in previous study Wyeth (1975).

In this study the role of E. coli as
pre, concurrent and post infective age-
nt was evaluated in vaccinated chicke-
ns. The results pointed out the possible
immunosuppressive role of E. coli and
its adverse effect on the immune res-
ponse to NDV and IBDV vaccinati-
ons, and in this investigation the imm-
unosuppressive effect of IBDV infect-
ion, IBD vaccination and E. coli was
evident as indicated by significant lo-
wer B: Bwt ratio table (2) and histopa-
thological lesion score table (3) of inf-
ected and vaccinated groups when
compared with that of blank control
group, these results coincid with those
of Hassan and Hassanein, (1999).

The effect of pre, simultaneously and
post inoculation of E. coli on the level
of ND antibodies was studied in group
1 with IBDV infection revealed that
the HI titer of all subgroup had arra-
nged of geometric means varied from
(0.14and 4.1), in group 2 with IBD
vaccination the Hl titer of all subgroup
geometric means ranged between
(0.15 and 4.85). Chickens inoculated
with E. coli concurrent and post IBD
infection group 1 and IBD vaccination
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groups 2 respectively had significant
high mortality rates compared with
those chickens inoculated with E. coli
4-days pre IBD infection or IBD vac-
cine. Lesion of IBD virus are detected
in infected subgroup mainly at sub-
group inoculated with E.coli pre
,concurrent or post as subgroup 1,2
and 3 when compared with subgroup
4. Significant low of IBD antibody
was noticed at 36 days age old
chickens inoculated simultaneously at
28 days old with E. coli and IBD
infection decreased antibody titer
more than subgroup vaccinated and
inoculated with E.coli which had lower
IBD antibody response at 36 days old as
compared with subgroup 4.

Regarding results of VVNDV
challenge and HI geometric means it
could be observed that there was a
limited correlation between the level
of humeral antibodies and the pro-
tection percentage. The later might be
attributed to presence of other means
of protective tools such as cell me-
diated immune response. In addition,
the bioassay studies using VVNDV
challenge proved the potency of NDV
strain where infection resulted in
100% mortality in ND unvaccinated
immune compromised subgroup (6).

Moreover, the efficacy of used NDV
vaccines well documented as the prot-
ection percentage ranged (50% and
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85%) in vaccinated control group's
table (2 and 3), these result agreement
with Nakamura et al., (1992).

Generally speaking from results of gr-
oup 1 and 2 it was observed that the E.
coli infection partially increase the hu-
meral immune suppression when inoc-
ulated pre, concurrent or post IBDV
infection or IBD vaccination.

This indicate that the immune suppr-
ession resulted from either inoculation
of virulent IBDV, intermediate plus
IBD vaccine and E. coli inoculation
under the condition of the present st-
udy, as it only decrease the protection
percentage in birds by IBDV infection
more than birds by IBD vaccine, these
result agreement with Okoye and Uz-
oukwu (1990). From aforementioned
results it could be concluded that the
depression in humeral immune respo-
nse was lower in all inoculated subg-
roup with E. coli as compared with
positive and blank control subgroup 4
and 7., Therefore E. coli infection had
adverse effect on the immune resp-
onse; such effect should be taken in
consideration under field conditions
when vaccinating E. coli infected
chickens. Also, it was shown that E.
coil infection caused temporary hum-
oral immune depression that may last
for 2 weeks under experimental cond-
itions eventually control of E. coli in
commercial flock could be help in
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facing IBDV antigenic exposure and
its immunosuppreive effect which is a
hazard. Anticipating causative agent
of serious economic impacts in poultry
industry allover the world.
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