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SUMMARY

Field problem in a governmental horse farm ac-
companied with a fever, acute colitis and diarrhea
was investigated. A total, 58 fecal samples, 7
samples obtained from horses suffering from
acute colitis and diarrhea and 51 fecal samples
from horses had mild diarrhea. Bacteriological
examination of 7 samples revealed isolation of
Salmonella Newport, Escherichia coli, Klebsiella
oxytoca and Proteus species with an incidence of
85.7%, 42.9%, 28.6% and 14.3% respectively
while examination of 51 fecal samples obtained
from horses had mild diarrhea revealed isolation
of E. coli, Pseudomonas aeruginosa, Klebsiella
oxytoca, Citrobacter freundii, Proteus species
Klebsiella pneumoniae and Salmonella Newport
with an incidence of 86.3%, 39.2%, 29.4%,
25.5%, 21.6%, 11.8% and 2%, respectively. Sero-

logical identification of Salmonella species and
E. coli were carried out. Salmonella enterica ser-

otype Newport was recovered from 6 out of 7

horses suffering of acute colitis and diarrhea
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while it could be isolated from a horse had mild
diarrhea. Salmonella Newport was isolated from
the colonic mucosa and mesenteric lymph node
of 2 dead horse. No Salmonella species could be
isolated from feed and water. Analysis of the
questionnaires showed access to new arrival the
source of Salmonella excretion on horse farm. An
experimental approach to control spreading of S.
Newport by using a prepared S. Newport autoge-
nous bacterin was evaluated in mouse model. Im-
munogenicity and protection studies against S.
Newport challenge were performed in Balb/C
mice. Mice were immunized /M and S/C with 2
doses of an autogenous bacterin. Antibody re-
sponses were determined by enzyme-Linked-

immunosorbent assay (ELISA). Also, non-
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specific immune responses including nitric oxide
production (NO), catalasc activity and hydrogen
peroxide release (H,0;), have been measured,
Immunization of mice with the autogenous bacte-
rin resulted in a significant enhancement of hu-
moral response following to vaccination and
challenge as compared to control group. Addi-
tionally, this immunization succeeded in raising
NO production, activating catalase and increase
H,0; release. Increasing survival was noticed in
immunized mice (80% and 66.7%) being de-
clined in challenged non-immunized group
(6.7%). It was concluded that the prepared autog-
enous §. Newport bacterin could elaborate not
only humoral immune responses but also host in-
nate responses against S. Newport. However,
more studies should be conducted under field

condition to evaluate the efficacy of vaccine.

INTRODUCTION

Acute diarrhea caused by colitis in adult horses is
a potentially life-threating disorder. A varity of
infectious organisms has been identified as a
cause of acute colitis (Cohen and Woods, 1999
and Oeliver and Stampsli, 2006). It characterized
by hypersecretion of fluid, motility disturbance,
altered microbial flora in the colon and impaired
mucosal barrier caused by direct injury or inflam-
mation, severe dehydration with profound elec-
trolyte abnormalities, and systemic inflammation

from absorption of endotoxin or other bacterial

196

product through the compromised mucosa (Reeq
ct al.,, 2004; and Estepa et al., 2005),

Salmonellosis is reported to be the most frequent.
ly diagnosed infectious cause of acute diarrhea in
horses. Many serotypes have been reported o in.
fect horses with those in group B including S. Ty.
phimurium and S. Agona (Larsen, 1997). S. New.
port has previously been isolated from diarrheie
horses (Estepa et al., 2005) appearing to be asso.
ciated more commonly with disease. Although
some Salmonella infection are subclinical, clinical
disease may precipitated by stressful events that
compromise host immunity, as exposure to an
overwhelming challenge dose or introduction of

virulent serotype into a native population.

Studies of the development of an immune re-
sponse against Salmonella infection in domestic
animals provide some of the vital information
needed by industry to deal with Salmonella prob-
lem on the farm, Innate or non-specific immunity
including complement, polymorphnuclear cells,
neutrophils, macrophages and natural Killer cells
provides of the early front-line defence against
microbial invasion (Dietret et al., 1991; Sharma
and Schat, 1991; Kogut et al., 1994).

Both humoral and cellular immunity appear to
play a role in protection against Salmonella infec-
tion (Mastroeni et al., 1993), although the impor-
tance of each in the ultimate protection of the host

still remains controversial. Most of our standing
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312002, Japan Denka seiken Co. LTD were used.
Examination of food samples was carried out af-
ter pooling according to the procedures of inter-
national commission on microbiological specifi-
cation for food, ICMSF (1978).

Water samples were collected and examined bac-
teriologically for pathogenic bacteria and colif-
orm counts according to standard method for ex-
amination of water and waste water, APHA

(1989).

3- Preparation of S. Newport bacterin:

S. Newport recovered from diarrheic horse was
used to prepared inactive whole cell vaccine (bac-
terin) as described by Xu et al. (2007). Briefly an
over night culture of §. Newport grown in shaker
water bath at 200 rpm in 200 ml of Luria broth
was inactivated with 1.0% final concentration of
formalin. The broth culture was centrifuged at
9000 rpm for 15 min. at room temperature and
pellet washed three times with sterile phosphate
buffered saline (PBS). The final pellet was re-
suspended in 50 ml sterile PBS equivalent to a
bacterial count of 1.0 X 1010 CFU/ml and diluted
by using Macfrland tube to 9 X 108 CFU/ ml

prior to vaccination in mice.
The prepared bacterin was mixed with equal vol-

ume of Freunds incomplete adjuvant safety and

sterility test were carried out before use.

198
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4- Experimental animals:

A total of 60, six week old female Balb/C mice
were purchased. One week acclimatization period
was allowed. Fecal examination werc done and
mice were prescreened for the presence of anti-
bodies to Salmonella by ELISA to ensure no

prior Salmonella infection before vaccination.

5- Experimental immunization of mice and
challenge study:
60 mice were separated into 4 groups (15 mice/

each) in experimental design as follows:

Group (I) was immunized I/M with 1ml of the au-
togenous §. Newport bacterin, group (II) was im-
munized S/C with the autogenous bacterin at the
same inoculum dose. While group (III) and (IV)
were kept untreated. Fifteen days post primary
immunization, mice of group (I) and (II) were
secondary immunized with the same vaccine dose
they received previously. Two weeks after 2nd
immunization, mice in group (I), (II) and (III)
were I/ P challenged with a dose of 1ml (3.0 X
106 CFU/ml) Salmonella Newport whereas group

(IV) kept as negative control.

Mice were observed for 7 weeks whereas mortali-
ty, clinical symptoms, bacteriological examina-
tion of feces and re-isolation of S. Newport from

internal organs of dead mice were recorded.

Serum samples were collected on weekly basis

after vaccination and post challenge and kept at

Vet.Med.d.,Giza.Vol.56,No.3,(2008)
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-20°C till used for estimation of humoral immune

response by ELISA.

6- Preparation of Salmonella antigen and
measurement of antibody titre by Enzyme
Linked Immunosorbent assay (ELISA)

It was performed according to Xu et al., (2007).
S. Newport was grown as described previously.
After washing three times with sterile PBS, the fi-
nal pellet was re-suspended in 10 ml of sterile
carbonate bicarbonate buffer coating buffer pH
9.6 followed by sonication on ice, six times with
20 seconds bursts at 60 duty cycle, out-put 7 with
20 second pauses to ensure that greater than 95%
of the bacterial cell suspension had been lysed,
the efficacy of cell disruption was checked by
gram staining of the lysate. The cell lysate was
further diluted with sterile carbonate bicarbonate
buffer. The protein concentration in the prepara-
tion was estimated by the method of Lowry et al.
(1951).

ELISA plates were coated with 10ug protein in
100 of coated buffer per ml incubated overnight
at 4°C and washed with PBS (pH 7.4) containing
0.05% Tween 20 (PBST). 200ul PBS containing
1% bovine serum albumin (BSA) block buffer
was added and blocked for 1 hr at room tempera-
ture then washed three time with PBST. Series of
two fold dilution of mouse sera in PBS contain-
ing 1% BSA (50pul) were added. A positive con-
trol anti-Salmonella Newport high titre serum

was included on each plate as an internal stan-

Vet.Med.J.,Giza.Vol.56,No.3,(2008)

dard. Plates were incubated for lhr at 37°C,
washed 3 times with PBST. Antibodies were de-
tected using 50 pl/ well diluted horse radish per-
oxidase (HRP)-conjugated goat anti-mouse IgG
(Sigma) diluted 1:1000 in PBS containing 1%
BSA. The plates were incubated for lhr at 37°C
and washed. Then the plates were developed with
100 of 1.0 mg/ml OPD (Sigma) substrate in
dark at room temperature for 30 min., plates were
read at 450 nm on the BioRad 550 microplate

reader.

7- Nitric oxide assay (NO assay):

72 hr following challenge serum samples were
collected from all groups 100 pl of each sample
was mixed with 100pl of freshly prepared Griess
reagent (Sigma) in flate bottom 96 well plates,
the plates incubated for 15 min at room tempera-
ture and the optical density measured at 540 nm.
Nitrite concentration was determined using stan-
dard curve generated with sod. nitrite according

to Green et al. (1982).

8- Determination of Catalase activity:

72 hr following challenge serum samples were
collected for estimation of catalase activity. Cata-
lase solution was obtained from bio-diagnostic.
Catalase activity in serum of all mice groups was
assayed as described by Aebi (1984) expressed
as:

Catalase activity (WI) = A standard - A sample
X 1000

A standard

199
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9. Determination of hydrogen peroxide pro-
duction:

72 hr following challenge serum of all mice
groups was tested for H,O, relieve by using solu-
tions obtained from biodiagnostic, assessed as

mentioned by Aebi (1984) and expressed as:

(WM/L) = A sample
e I 1K)
A standard

10- Statistical Analysis:

The obtained data were computed and expressed
as Mean + SEM. All studied parameters were sta-
tistically analysed by analysis of variance using a
model that including the different parameters in

each individual experiment (SPSS version 11).
RESULTS

Bacteriological examination of 7 fecal samples
obtained from horses suffering of fever, acute
colitis and prefuse fetid odour diarrhea revealed
isolation of Salmonella Newport, Escherichia
coli, Klebsiella oxytoca and Proteus species with
incidence of 85.7%, 42.9%, 28.6% and 14.3%,
respectively. While examination of 51 fecal sam-
ples obtained from horses had mild diarrhea re-
vealed isolation of E. coli, Pseudomonas aerugi-
nosa, Klebsiella oxytoca, Citrobacter freundii,
Proteus species, Klebsiella pneumoniae and Sal-
monella Newport with an incidence of 86.3%,
39.2%, 29.4%, 25.5%, 21.6%, 11.8% and 2%, re-

spectively (Table, 1). Mixed infection is present

200

in almost cascs.

Serological identification of Salmonella species
using O and H sera revealed presence of one ser-
ovars 8. Newport (6, 8: ¢, h: 1,2).

Salmonella Newport was also isolated from the
colonic mucosa and mesenteric lymph node of
the 2 dead horses Photo (1) illustrated that the
presence of congestion, petchial hemorrhage and

dilation of intestine.:

Serotyping of E. coli re covered from horses had
acute colitis and diarrhea revealed the presence of
3 serogroups 0164, 027 and 0168 (33.3%) each.
While 9 serogroup were identified (0164, O159,
0125, 078, 027, 0126, 0168, O8 and O142)
from horses had mild diarrhea with an incidence
of 18.27%, 13.64%, 11.4%, 9.1%, 6.8%, 6.8%,
4.5%, 4.5% and 2.3%, respectively (Table, 2).

Concerning bacteriological examination of the
feed stuffs {barley, wheat straw and green food
(barseem)} revealed the occurrence of E. coli
(027) in the barley, 0164 and 0125 in wheat straw
while green food contaminated with E. coli
(0126) and P. aeruginosa. The results of coliform
counts in chlorinated water supplied to animals
by automatic pump were negative in all tubes by
using 5 tube method most probable number.
There was no pathogenic bacteria could be isolat-

ed from water.

Vet.Med.J.,Giza.Vol.56,No.3,(2008)
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Measurement of antigen antibody responses in
mice immunized with autogenous S. Newport
bacterin by ELISA.

Serum immunoglobulins (Igs) were determined
by ELISA at first and second week post primary
and secondary immunization in both group (I)
and (I1) and has been illustrated in Table (3).

Mice immunized UM & S/C with the autogenous
bacterin began to produce antibody titre at 1st
week post primary immunization followed by ini-
tial increase which could be seen especially at 20d
week post primary immunization as shown in Ta-

ble (3).

Mice immunized I/M with the autogenous bacte-
rin generate noticeable antibody responses at 1st
week post second immunization this was contin-
ued and subsequently increased at 2"d week post
second immunization. Similarly mice immunized
S/C with the autogenous bacterin expressed an in-
crease antibody levels at these times but not as
much as I/M immunized group when compared

with control negative group.

Measurement of antigen antibody response in
immunized mice challenged with S. Newport
by ELISA

Table (4) showed serum antibody titres produced
by groups (I, Il and III) after being challenged
with S. Newport. Monitoring of immunoglobulin
responses was cvaluated for the next 3 weeks.

However, at 15! week post challenge, there was a

Vet.Med.J.,Gliza.Vol,66,No.3,(2008)

significant elevation of antibody titres in the UM
immunization group over S/C one. Furthermore,
the UM route of immunization was clearly the
most efficient inducing Antibody response as in-
dicated by a significantly elevated humoral re-
sponse in the 2™ week post challenge which
nearly remain persisted till 3™ week post chal-
lenge. Although, I/P challenged non- immunized
group showed antibody response at the same time
points but was considered lower than both immu-

nized- challenged groups.

Nitric oxide production

The host defence response in the group (I) and
group (IT) assessed by induction of NO which
was relatively higher when compared with con-
trol negative group. Furthermore, there was no
significant differences in the NO level between

the (I) and (II) groups as being shown in Fig. (1).

Catalase activity and hydrogen peroxide re-
lease

In general, the group (I) and group (II) produced
high level of H;O, with activation of catalase
when compared with negative control. On the
contrary, this elevation was not apparent in the

non-vaccinated ones as shown in Tables (5 & 6).

Challenge trial post-immunization

Mice in group (III) developed clinical symptoms
characterized by depressed attitude and diarrhea.
The severity of these symptoms was greater in

group (III) than group (I) and (II). S. Newport
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ating cell differentiation, proliferation and bacte-
ricidal activity in preventing infection. This find-
ing is in agreement to those obtained by Bonini et
al. (2007). The increased protection rate amongst
vaccinated mice was associated with an elevation
of antibody titres at the time of challenge and cor-
related with an increase of NO production, cata-
lase activity, HyO, release as well. Our results
were concided with these reported by DeRose et
al. (2002). It was concluded that an awareness of
carriers is important because cases of mild dis-
ease (diarrhea) in a population of horses caused
by Salmonella species might otherwise be misdi-
agnosed. As a result they would not be recog-
nized as a risk for the spread of infection to more
susceptible population which may developed se-
vere typical cases. Thus the present trial was
clearly illustrate the protective efficiency of au-
togenous Salmonella Newport bacterin and its
beneficial enhancement of both humoral and non
specific immune responses. However, extensive
field trials should be undertaken in order to eval-
uate this vaccine under stress conditions and cur-

rent situation in the field of animal husbandry.
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