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ABSTRACT

Between (November 2008-March 2008) a number of 48 Ossimi sheep age (6-12
months) have nervous manifestation and investigated for suspect listeriosis. The dis-
eases sheep were treated with ampicillin and blood sample were collected from all dis-
eases sheep before start the treatment. Diagnosis was achieved by physical examina-
tions, clinical findings, isolation and identification of microorganism, laboratory
investigations The selected sheep were categorized into survived group and non sur-
vived group in addition to the control group.

Oxidative stress and antioxidant parameters, our results show that SOD, and NO
were significant elevated in both responsive and non responsive treatment groups
while MDA is significant increased only in non responsive treatmnent group in compare
with control group. Total protein, CK, uric acid, urea and creatinine result show signifi-
cant elevated in blood level in non-survived group in compare with control one. Regard-
ing to the leukogram there is leukocytosis, neutrophilia in responsive treatment group
and lymphopenia in non-responsive group.

In conclusion the oxidative stress, and antioxidant blood parameters are valuable in
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prognosis the listeriosis in Ossimi sheep.

INTRODUCTION

Listeria monocytogenes is a Gram-positive
pathogenic bacterium facultative intracytosol-
ic that has adapted to various environments,
from soils and food products to the intestinal
tract and intracellular compartments of di-
verse animal species and humans. Nearly all
the domestic animals are susceptible to Liste-
ria infectlons, but animal listeriosis most
commonly occurs in ruminants (Cooper and
Walker, 1998). The main clinical features of
ruminant listeriosis are encephalitis, septice-
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mia, abortion and mastitis (Low and Dona-
chie, 1997).

The prevalence of encephalitic listeriosis
was unexpectedly high when compared to no-
tified confirmed cases in small ruminants (Oe-
vermann et al., 2008).

Haemato logical analysis in ovine listeriosis
have a little diagnostic value as leukocytosis
is not a consistent feature of listericsis but
only indicative of the possibility of infection
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(Bruge're-Picoux, 2008). serum analysis'
from sheep with ovine meningo-encephalitis
showed a signiflcant elevation in the level of
creatine kinase and aspartate aminotransfe-
rase and a significant reduction in blood bi-
carbonate, potassium, total plasma protein,
albumin and glucose levels (El-Sawalhy et
al., 1999) meanwhile, in another study, the
biochemical finding in sheep and goats with
listeriosis revealed a high concentration of to-
tal protein, bilirubin, urea nitrogen and the
animals had a metabolic acidosis (Braun et
al., 2002). Ampicillin and gentamicin have
been reported as the treatment of choice for
listeriosis (Bruge're-Picoux, 2008} .

Antioxidants, such as glutathione, argi-
nine, citrulline, taurine, creatine, selenium,
zinc, vitamin E, vitamin C, vitamin A and tea
polyphenols help to regulate the ROS thus
generated. Antioxidant is further supported
with antioxidant enzymes, e.g. superoxide dis-
mutase, catalase, glutathione reductase and
glutathione peroxidase those exert synergistic
actions in removing free radicals Imbalance
between oxidants (free radicals} and reduc-
tants (antioxidants) at the cellular or individu-
al level commonly referred as oxidative stress
{(Yun-Zhong et al., 2002). Unfortunately the
immunomodulatory of listeriosis not has been
investigated in sheep as human and other do-
mestic animals. Therefore the goal of our
study to comparative hematological and bio-
chemical changes assoclated with survival
and non survival listeriosis in sheep.

MATERIALS AND METHODS
2.1. Clinical Examination:
A number of 48 Ossimi sheep in Mansoura
Govemorate were examined for suspect listeri-
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osis. The history of disease was variable from
mild to severe and characterized by general
weakness, respiratory distress, circling move-
ments with twist in the neck beside unilateral
faclal paralysis devcloped. Death within one
week of the onset of clinical signs of some cas-

.es was recorded. The diseases sheep were

treated with ampicillin 20 mg//Kg bw for one
week and blood sample were collected from all
diseases sheep before start the treatment. A
selection total of eight native breed Ossimi
sheep of both sexes aged between (6-12
months) were studied after diagnosed of liste-
riosis. Diagnosis of such clinical condition
was achieved by competent case history, thor-
ough physical examinations, clinical findings,
isolation and identification of microorganism,
laboratory investigations. In addition to twen-
ty apparently healthy Ossimi sheep of both
sexes aged between (6- 12 months), were ran-
domly selected and were considered as a con-
trol group. The selected sheep were catego-
rized into survived group and non survived
group in addition to the control group. (Each

. group is eight, four females and four males).

2.2 Bacteriological investigations:

Samples for bacteriological examination
were collected from. cerebrospinal fluld and
tissues from hind brain (medulla oblongata,
and anterior part of spinal cord} liver, lung,
kidney and spleen from all diseases sheep {re-
cent mortality sheep as well as which were
sacrificed at the terminal stages on 6th day
post clinical symptoms).

Samples were inoculated directly onto
blood agar, MacConkey's and McBride's medi-
um. These samples were processed as per
standard protocol of Gray and EKillinger
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(1966) and various biochemical tests (motility
at 25°C, aesculin hydrolysis, fermentation of
alpha methyl d-mannose, mannitol, ribose,
rhamnose and xylose, nitrate reduction,
methyl red and voges proskauer) for charac-
terization of L. monocytogenes were per-
formed using a commercial system according
to Seeliger and Jones(1986).

2.3. Blood Samples:

Blood from the affected and healthy
sheep was collected for haemato logical, bio-
chemical and immunoclogical examination.
Two types of venous blood samples (five ml for
each) were collected via jugular vein puncture
from each sheep; the first blood samples
added to 5mg sodlum ethylene diamine
tetra acetic acid (EDTA) as anticoagulant
for hematological evaluation of total eryth-
rocytic cell counts, packed cell volume
(PCV %), hemoglobin total and differential leu-
cocytic count according to the method de-
scribed by Coles (1986}; whereas the second
blood samples were collected into heparenized
syringe to collect blood plasma which was
separated quickly and kept frozen for bio-
chemical analysis of aspertate amino transfe-
rase (AST), ALT, total bilirubin and, total pro-
tein, albumin, glucose, urea , creatinine and
uric acid (UA) and superoxide dismutase
{SOD), reduced glutathione (GSH) malondial-
dehyde (MDA), nitric oxide, nitric oxide (Bio-
diagnostic Egypt).

2.5, Statistical analysis:

Data was subjected to statistically ana-
lyzed by ANOVA test with posthock LSD mul-
tiple comparison test using statistical soft-
ware program (SPSS for windows version. 15,
USA). Differences were considered significant
at P < 0.05.
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RESULTS & DISCUSSION

From total examined (48) diseases sheep
samples from brain tissues and C3F, a (21)
isolate was recovered. The isolates were gray-
ish white small dew drop like colonies ob-
served on blood agar with narrow zone of p-
haemolysis. Growth was attained on MacCon-
key's agar and on McBride's selective medium
after direct Inoculation the organisms were
present parallel to each other giving stake ap-
pearance in groups of two or three or scat-
tered singly with gram stain smear. Some or-
ganisms had attained the vertical position
giving dot like or cocci appearance. Confirma-
tory test results using the some commercial
chemical tests, the organism showed tum-
bling motility at 25 & deg C, positive reaction
for methyl red aesculin hydrolysis, fermenta-
tion of alpha methyl d-mannose and rham-
nose, MR and voges proskauer. Biochemical
tests were negative for nitrate, urease, indole
reduction and fermentation of mannitol, ni-
bose and xylose. No other significant patho-
gens were recovered from the specimens. Also
no significant pathogens were recovered from
control groups. The epldemiologic screening of
ovine flocks could be a helpful preventive
measure, especially if rapid and sensitive di-

~agnostic procedurcs are employed and could

represent an effective approach to the epidem-
iological screening of ovine flocks.

Diagnosis of animal listeric infection is cur-
rently achieved by microbiological or histologi-
cal tests.

Increase incidence of listeriosis were re-
corded in the winter season (November-
March 2008) could attributed to at this peri-
od weather conditions are favorable for the
growth of bacteria due to very low environ-
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mental temperature and the ability of the L.
monocytogenes to grow very well at reduced
temperatures compared to other mesophilic
medically important microorganisms (Paul et
al., 2008 & Kumar et al., 2007). OQur results
partial agree with Al-Dughaym, et al., (2001)
who recovery L. monocytogenes from brain
and some cases from lung in outbreak sept-
caemic listeriosis in sheep.

Lipid peroxidation is known to have a role
in many infectious diseases. The mechanism
of damage involves lipid peroxidation, which
destroys cell membranes with’ the release of
intracellular components, such as lysosomal
enzymes, leading to further tissue damage
(Demir et al., 2003). Our results show that
SOD, and NO were significant elevated in in
both responsive and non responsive treat-
ment groups while MDA is significant in-
creased inly in non responsive treatnent
group in compare with control group. Malon-
dialdehyde (MDA) is a by-product of lipid per-
oxidation and used as an index ofoxidative
stress in cells and tissues (Cevat et al.,
2007). Increase oxidative stress parameters
in our work documented by elevation of
MAD, SOD and uric acid and decrease an-
tioxidant parameters In non-survived Infect-
ed group. Leib and Tauber (1999) & Aycicek
et al., (20086), reported increase oxidative
stress and decrease antioxidant blood param-
eters in patients suffer from bacterlal menin-

gitis.

Ah met and Ay sen (2007) & Fry et al.,
(1993), concluded the bacterial infection in
sheep induces lipid peroxidation, leading to a
rapid consumption of the antioxidant from
the body.
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The liver enzyme in our study is insignifi-
cantly elevated in non-survived group in com-
pare with both survived and control groups,
Shaw, (2008). Zundel and Bernard (2006)
studied experimental infection of sheep with L
monocytogenes and observed the all organs of
gastrointestinal tract were infected included
liver and spleen. Hepatopathy and hepatic ne-
crosis as a result of listerosis were recorded in
sheep, lamb, calves, llama and guinea pigs
(dark, et al., 2004, Burdarov and Savova-
Burdarova, 1987, Seimiya et al., 1992 Sem-
rad, 1994 & Elizabeth et al., 2008) respec-
tively.

Hypoalbuminemia results from a de-
rangement in one or meore of these pro-
cesses (Don and Kaysen 2004). Hypoalbumi-
nemia in non-survived sheep could be
attributed to malnutrition and or liver dys-
function.

Glucose is non significant in both survived
and non-survived group in compare with con-
trol group. Sepsis, which causes inadequate
glucose to be delivered to the body's cells,
may also cause hypoglycemia (Thompson
2008). Also hypoglycemia recorded associated
with bacterial infection in lamb {Burkhard
and Garry 2004).

Creatine kinase isoenzymes are character-
istic for skeletal muscle, myocardium, and
brain (Grzyb and Skorkowski 2008). The ele-
vation this enzyme in our work could be as a
result of brain damage caused by listeriosis.
Lesion damage associated with listeriosis in
sheep has been reported by Brug'ere-Picoux
{(2008), EKumar et al.,, (2007) and Al-
Dughaym, et al., (2001).
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Regarding to kidney function test our re-
sult show significant elevated in uric acid,
urea and creatinine hlood levels in non-
survived group. Low and Donachie (1991},
Low and Renton (1988), Evans, and Watson
{1987}, reported the septicemic listeriosis le-
slons were severe in brain, liver, spleen and
Iymph nodes in lamb, sheep and calf respec-
tively & Kumar et al., 2007}. Qur results par-
tial agree with Al-Dughaym, et al., (2001)
who recovery L. monocytogenes from brain
and some cases from lung in outbreak septi-
caemic listeriosis in sheep.

Lipid peroxidation is known to have a role
in many infectious diseases. The mechanism
of damage involves lipid peroxidation, which
destroys cell membranes with the release of
intracellular components, such as lysosomal
enzymes, leading to further tissue damage
(Demir et al., 2003). Our results show that
SOD, and NO were significant elevated in in
both responsive and non responsive treat-
ment groups while MDA is significant in-
creased inly In non responsive treatment
group in compare with control group. Malon-
dialdehyde (MDA) is a by-product of lipid per-
oxidation and used as an index ofoxidative
stress in cells and tissues (Cevat et al.,
2007). Increase oxidative stress parameters
in our work documented by elevation of MAD,
S0D and uric acld and decrease antioxidant
parameters in non-survived infected group.
Leib and Tauber (1999) & Aycicek et al.,
{20086), reported increase oxidative stress and
decrease antioxidant blood parameters in pa-
tients suffer from bacterial meningitis.

Ah met and Ay sen (2007) & Fry et al.,
(1993), concluded the bacterial infection in
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sheep induces lipid peroxidation, leading to a
rapid consumption of the antioxidant from
the body.

The liver enzyme in our study is insignifi-
cantly elevated in non-survived group in com-
pare with both survived and control groups,
Shaw, (2008). Zundel and Bernard (2006)
studied experimental infection of sheep with L
monocytegenes and observed the all organs of
gastrointestinal tract were infected included
liver and spleen. Hepatopathy and hepatic ne-
crosis as a result of listerosis were recorded in

sheep, lamb, calves, llama and guinea pigs

(dark, et al., 2004, Burdarov and Savova-
Burdarova, 1987, Seimiya et al., 1992
Semrad , 1994 & Elizabeth et al.,, 2008) re-
spectively.

Hypoalbuminemia results from a derange-
ment in one or more of these processes (Don
and Kaysen 2004). Hypoalbuminemia Iin
non-survived sheep could be attributed to
malnutrition and or liver dysfunction.

Glucose is non significant in both survived
and non-survived group in compare with con-
trol group. Sepsis, which causes inadequate
glucose to be delivered to the body's cells,
may also cause hypoglycemia (Thompson
2008). Also hypoglycemia recorded assoclated
with bacterial infection in lamb (Burkbard
and Garry 2004).

Creatine kinase isoenzymes are character-
istic for skeletal muscle, myocardium, and
brain (Grzyb and Skorkowski 2008). The ele-
vation this enzyme in our work could be as a
result of brain damage caused by listeriosis.
Lesion damage associated with listeriosis in
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sheep has been reported by Brug'ere-Picoux
(2008), Kumar et al.,, (2007) and Al-
Dughaym, et al., (2001).

Regarding to kidney function test our re-
sult show significant elevated in uric acid,
urea and creatinine blood levels in non-
survived group. Low and Denachie (1991),
Low and Renton (1985), Evans, and Watson
{1987) , reported the septicemic listeriosis le-
sions were severe in brain, liver, spleen and
lymph nodes in lamb, sheep and calf respec-
tively

Regarding to hematological data of our
work s show leukocytosis, neutrophiiia in re-
sponsive treatment group and lymphopenia in
non-responsive group.
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Wood {1972) reported anemia, leukocyto-
sis, neutrophilia with lymphopenia in goats
suffer from encephalitic listeriosis, this find-
ing in lne with our hematological results. In
the same aspect Joze et al., (2008) observed
anemia, neutrophilia and lymphopenia in cat-
tle infected with L. monocytogenes. Brug'ere-
Picoux {2008) concluded that Leucocytosis is
not a consistent feature of the listeriosis in
sheep and only indicates the possibility of an
infection.

CONCLUSION
We concluded that blood oxidative siress,
antioxidant and leukogram parameters are
valuable in prognosis the listeriosis in Ossimi
sheep.
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Table (1) : Hematological values (mean values & plusmn SE} in Clinically Healthy Sheep,

Responsive and Non-Responsive Listerial Cases to Treatment.

Groups TLC Lymph Neutro Mono Eosino Baso Band
103/uL | 103/uL | 103/pL | 103/uL | 103/uL | 103/uL | 103/uL

Cont 14.812b 7.252 6.192 0.402 0.402 0.002 0.572
{(n=8) +0.58 +0.53 +0.40 1+0.15 +0.17 +0.00 +0.26
Response 16.93b 5.572b 9.62b 0.382 0.672 0.002 0.493ab
(n=8) +0.45 +0.72 +0.71 +0.20 +0.10 10.00 +0.15
No Response | 13.222 4.20b 7.202 0.202 0.602 18.752 0.24b
(n=8) +0.38 +0.88 +0.16 10.09 +18.75 +0.00

Table {2) : Different Serum Antioxidant Levels and Other Oxidative Stress Markers (mean val-
ues & plusmn SE) in Clinically Healthy Sheep, Responsive and Non- Responsive
Listerial Cases to Treatment.

Groups MDA SOD GSH Catalase No

nmol/ml U/ml mg/dl U/L kmol/1
Cont 5.468 163.842 1.352 332.362 16.058
(n=8) +0.33 1+3.19 +0.16 +11.36 +0.41
Response 8.262 213.12b 1.252 378.192 20.50b
(n=8) +0.93 +9.27 +0.16 +39.34 +0.61
No Response 13.87b 213.00P 1.168 383.502 18.43¢
{n=8) +1.42 +9.30 1+0.12 +41.66 +0.53
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Table (3) : Serum Biochemical values (mean values + SE} in Clinically Healthy Sheep, Respon-
sive and Non- Responsive Listerial Cases to Treatment.

Groups ALT AST CK Creatinine U. A Urea
U/L U/L U/L mg/dl mg/dl mg/dl
Cont 60.794 202.212 96.002 0.852 1.582 47.00a
(n=8) +0.59 45.18 +5.24 +0.02 +0.16 +2.44
Response 57.624 196.722 141.252 0.904 1.682 49.252
(n=8) +0.41 +6.53 +12.35 +0.04 +0.06 +2.78
No Response 65.04b 209.872 410.50b 1.19b 2.54b 58.88b
(n=8) +2.39 +4.52 +46.71 +0.03 +0.13 +2.77
Groups T. P Album Blobulin AJG Glucose
g/dl g/di g/di Ratio mg/dl
Cont 8.55ab 4,132 4.423 0.952 70.754
(n=8) +0.23 10.15 +0.19 10.06 +3.88
Response 7.82a 3.23b 4.60ab 0.742 71.002
(n=8) +0.36 +0.21 +0.36 +0.09 +6,66
No Response 9.87b 3.932 5.94b 0.722 73.502
{n=8) +0.87 +0.31 +0.70 +0.08 +6.33

Mansoura, Vet. Med. J. Vol. XII, No. 1, 2010



El-Boshy, M. E. and Gadalia, H. A.

REFERENCES

Ahmed, E. O. and Aysen, A. (2007) : Ser-
um vitamin E and malondialdehyde concen-
trations in experimentally induced mannhei-
mia (pasteurella) haemolytica infection in
ewes fed dam milk or cow milk after birth.
Bull Vet Inst Pulawy 51, 207-211.

Al-Dughaym, A. M.; Fadi Elmula, A.; Mo-
hamed, G. E.; Hegazy, A. A.; Radwan, Y. A.;
Housawi, F. M. T. and Gameel, A. A.
{2001) : First report of an outbreak of ovine
septicaemic listeriosis in Saudi Arabia. Rev.
sci. tech. Off. int. Epiz., 20 (3}, 777-783.

Aycicek, A., Iscan, A., Erel, 0., Akcali,
M. and Seiek, S. (2006): Total antioxidant/
oxidant status in meningism and meningitis.
Pediatric Neurology 35, (6), 382-386.

Bancroff, J. P.; Stevenes, A. and Turner,
D. R. {1990} : Theory and Practice of histo-
pathological techniques 3rd ed. Clurechill, Li-
vingston, Edinburgh, London .

Braun, U.; Stehle, C. and Ehrensperger,
F. (2002} : Clinical findings and treatinent of
listeriosis in 67 sheep and goats. Vet. Rec.
150, 38-42. -

Brug'ere-Picoux, J. (2008) : Ovine listerio-
sis. Small Ruminant Research 76, 12-20.

Burdarov, I. and Savova-Burdarova, S.
(1987) : Seasonal dynamics and the preven-
tion of the meningoencephalitic form of listeri-
osis in lambs. Vet Med Nauki 24 (8):23-7.

Burkhard, M. J. and Garry, F. (2004) :
Artifactual hypoglycemia associated with he-
motrophic mycoplasma infection in a lamb.
Vet Clin Pathol.. 33(4):244-8.

Cevat, N.; Giil, F. Y.; Alper, C.; Sena, C.
and Giilay, C. (2007) : Investigation of serum
nitric oxide and malondialdehyde levels in
cattle infected with Brucella abortus. Ankara
Univ Vet Fak Derg, 54, 159-163.

Mansoura, Vet. Med. J.

109

Clark, R. G.; Gill, J. M. and Swanney, 8.
(2004} : Listeria monocytogenes gastroenteri-
tis in sheep. N.Z. Vet. J. 52, 46-47.

Coles, E, H. (1986) : Veterinary Clinical
Pathology. 4th Ed., W.B Saunders Company,
Philadelphia.

Cooper, J. and Walker, R. D. (1998) : Lis-
teriosis. Veterinary Clinics of North America:
Food Animal Practice 14 (1), 113-125.

Demir, 8.; Yilmaz, M.; Koseogiu, M.;
Akahn, N.; Asian, D. and Aydin, A. (2003) :
Role of free radicals in peptic ulcer and gastri-
tis. Turk J Gastroenterol, 14, 39-43.

Don, B. R. and Kaysen, G. (2004) : Ser-
um albumin: relationship to inflammation
and nutrition. Semin Dial. ;17(6) :43 2-7.

Elizabeth, A. 1.; Denita, W.; Kenneth, A.
V. and Mary, A. S. (2008) : Listeria monocy-
togenes infection in pregnant guinea pigs is
assoclated with maternal liver necrosis, a de-
crease in maternal serum TNF-a concentra-
tion, and an increase in placental apoptosis.
Reproductive Toxicology 26 (2], 123-129.

El-Sawalhy, A. A.; Fouda, T. A. and El
Shaieb, A. F. (1999): An outbreake of ovine-
listerial meningo-encephalitis in Dakahlia
province. Zagazig Veterinary Journal. 27(5},
122-134.

Evans, M. G. and Watson, G. L. (1987) :
Septicemic listeriosis in a reindeer calf. Jour-
nal of Wildlife Diseases, 23(2), 314-317.

Fry, J. M.; Smith, G. M.; McGrath, M. C.;
Speijers, E. J. and Alien, J. G. {1993) : Plas-
ma and tissue concentrations of a- tocopherol
during vitamin E depletion in sheep. British J
Nutr, 69, 225-232.

Gray, M. L. and Kiilinger, A. H. {1968):
Listeria monocyiogenes and Listeria infec-
tions. Bacteriol. Rev. 30, 309-382,

Grzyb, K. and Skorkowski, E. F. (2008) :

Vol. XIT, No. 1, 2010



El-Boshy, M. E. and Gadalla, H. A.

Creatine kinase isoenzymes characterization
and functions in cell. Postepy Biochem. 54(3),
274-83.

Hiroshi Sashinami, Kazunorl Kageyama,
Toshihiro Suda and Akio Nakane (2008) :
Urocortin 2 Suppresses Host Resistance to
Listeria monocytogenesinfection via Up-
Regulation of Interleukin-10, Endocrinology.
146(11}, 5003-5011.

Joze, S.; Franc, K. and Tomaz, Z.
(2008} : Listeria monocytogenes keratocon-
junctivitis and uveitis in dairy cattle. Bull Vet
Inst Pulawy. 52, 351-355.

Kuida, K. J. A.; Lippke, G.; Ku, M. W.;
Harding, D. J.; Livingston, M. S. and Fla-
vell, R. A. (1995} : Altered cytokine export
and apoptosis in mice deficient in interleukin-
1 beta converting enzyme.. Science. 267
(5206), 2000-3.

Kumar, H.; Singh, B. B.; Bal, M. 8., Kaur,
K.; Singh, R.; Sidhu, P. K. and Sandhu, K.
8. {2007) : Pathclogical and epidemiological
investigations into listerial encephalitis in
sheep, Small Ruminant Research. 71, 293-
297.

Leib, S. and Tauber, M. (1999) @ Patho-
genesis of bacterial meningitis. Infectious Dis-
ease Clinics of North America. 13(3), 527-548.

Low, J. C. and Renton, C. P. (1985) :
Septicaemia, encephalitls and abortions in a
housed flock of sheep caused by Listeria mon-
ocytogenes type 1/2. Vet Rec. 116(6), 147-50.

Low, J. C. and Donachie, W. (1991) :
Clinical and serumn antibody responses to
lambs to infection by Listeria monocytogenes.
Res Vet Sci. 51(2), 185-92.

Low, J. C. and Donachie, W. (1997) : A
review of Listeria monocytogenes and listerio-
sis. Veterinary Journal 153, 9-29.

Oevermann, A.; Botteron, C.; Seuberlich,

Mansoura, Vet. Med. J.

110

T.; Nicolier, A.; Friess, M.; Doherrr, M. G.;
Heim, D.; Hilbe, M.; Zimmer, K.; Zurbrig-
gen, A. and Vandevelde, M. (2008) : Neuro-
pathoelogical survey of fallen stock: active su”-
veillance reveals high prevalence of encepha-
litic listeriosis in small ruminants. Vet Micro-
biol. 130(3-4),320-9.

Paul, E.; Orndorffa, Terrd, S.; Hamrickb,
Ida; Washington Smoakc and Edward A.
Havella (2006) : Host and bacterial factors in
listeriosis pathogenesis Veterinary Microbiolo-

‘gy. 114(1-2), 1-15.

Seeliger, H. P. R. and Jones, D. (1986) :
Genus Listeria. In Bergey's manual of system-
atic bacteriology, Vol. 2 (P.H.A. Sneath & J.G.
Holt, eds). Willlams & Wilkins, Baltimore,
1235-1245.

Seimiya, Y.; Ohshima, K.; Itoh H. and
Murakami, R. {1992) : Listeric septicemia
with meningitis in a neonatal calf. J Vet Med
Sci. 54(6}, 1205-7.

Semrad, S. D. (1994) : Septicemic listerio-
sis, thrombocytopenia, blood parasitism, and
hepatopathy in a llama. J Am Vet Med Assoc.
204(2), 213-5.

Shaw, F. D. (2008) : Sorbitol dehydroge-
nase in the diagnosis of liver disease of rumi-
nants. Australian Veterinary Journal. 50(6),
277 - 278.

Shunyl Qin, Jianzhong Gao and Kche
Huang (2007) : Effects of Different Selenium
Sources on Tissue Selenium Concentrations,
Blood GSH-Px Activities and Plasma Interleu-
kin Levels in Finishing Lambs. Biological
Trace Element Research. 116,91-103.

Thompson, B. T. (2008) : Glucose control
in sepsis. Clin Chest Med. 29(4), 713-20.

Vazquez-Boland, J. A.; Kuhn, M,
Berche, P.; Chakraborty, T.; Dominguez-
Bernal, G.: Goebel, W.; Gonzalez-Zorn, B.;

Vol. XII, No. 1, 2010



El-Boshy, M. E. and Gadalla, H. A.

Wehland, J. and Kreft, J. (2001) : Liste-
ria pathogenesis and molecular virulence
determinants. Clin. Microbiol. Rev.14,584-
640.

Wood, J. 8. (1972) : Encephalitic listerio-
sis in a hared of goats. Cand. Vet. Jour. 13(2),
80-82.

Mansoura, Vet. Med. J.

111

Yun-Zhong, F.; Sheng, Y. and Guoyao,
W. U. (2002) : Free radicals, antioxdants,
and nutrition. Nutrition 18: 872- 879.

Zundel, E. and Bernard, 8. (2006) : Liste-
ria monocytogenes translocates throughout
the digestive tract in asymptomatic sheep. J
Med Microbiol. 55(12),1717-23.

Vol. XHI, No. 1, 2010



El-Boshy, M. E. and Gadalla, H. A.
112

sl pasdl]
sorns ALY 3 Gl o e padnds Jo SidST L 54 Ol

3y paibl dmaler — (bl el 348 - SISV Ly ) U

e - 35516 5 .y

Sar ol el 35 oa il s e (12-6) o bjlasl 23,5 amans ¥ pLEYT o (48) s e dlyll s Sy ol
PV S o ol Slie gy oMV Bkl L2V 23 05+ 2009 o)l J) 2008 i g5 oo st 5 2400 ¥ ills
Vo (21) b oaSll diais 3o 1 llmd] e 5 a1 ol 214 Sl amidl I o 15 el il Jod gl
LWy gl cylownad JoY 2 2o geane ] Zlaall (WEVT s o iy el 6 il 131 0 o Jacall il
Ahayls Lo yamaS Laglodl HL2Y) 0 Lo garmay oAl Capmins o

FERSYCI JEUON 21 JUP PN ISCUUPITOIN & SVPUR U5 B 3 FIPUR MV SFPUPRUIRCR § T A TPV RIS TUN 71T JUOS [ VS
L el oz o) A e gandl i a5 S giadl Bl o o)) e sidaglall i pandy ) lie (2 pd] i
5 )W gy B30 2gmy 0l Sy Lopglly sl hgadly L8 O SNy 0ol A3 bl Lyl cthaglall 2yl &5
EA Lesmtead | Lo pamndl (5 Aalazl] AL dolsy « Ll olll GLS 3 (3 30l 2gmg (135 Sominyl 3y iyl e pand
M et o (I a5 gyl L] 5 i e

PEVRYUET B § S S UV ST S TONE £ JUUUIS, (YU PR { PN TC IR TR (P WIS UE 3 3 00 RV S NN S
gl 26 Toladl Y] o]

Mansoura, Vet. Med. J. Vol. XII, No. 1, 2010





