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ABSTRACT

Between (November 2008-March 2009 a number of 48 Ossimd sheep age {6-12
months) have nervous manifestation and thwestigated for suspect Usteriosls, The dis-
eases sheep were treated with amplcllin and blood sampte were collected from all dis-
eases sheep before sturt the freatment. Diagnosis was achieved by physical examtng-
tions, clinical findings. isolation and identification of microorgandsm, laboralory
irwestigations The selected sheep were calegorized into survived group and non sur-
vived group [n uddition to the control group.

Oxdative stress and antioxidant parameters, our results show that SOD, and NO
were significant elevated in both respansive and non responsive treafrment groups
while MDA 1is signi{floant increased only in non responsive treatment group In compare
with control group. Tetal protetn, CK, uric acld, wea and creatinine resalt show signift-
cant elevated in blood level in non-survived group in compare with contrel ane. Regard-
ing to the leukogram there (s leukocytosis, neutrophilia int responsive treatment group
and tymphopenta in non-responsive growp,

In conclusion the axidative stress, and antioxidant blood parameters are valuable in
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prognosis the listeriosts in Ossim{ sheep.

INTRODUCTION

Listeria monoeytogenes 18 a Gram-positive
pathogentc bacterfum facultative intracytosoi-
ic thal has adapted to various environmerits,
from solls and food preducts to the Integtinal
tract and Intracellular compartments of di-
verse animal specles and humans. Nearly ail
the domestic antmals are suseeptible to Listc-
ria infectons., but anlmal lsteripsis most
copunonly occws In ruminants (Cooper and
Walker, 1908). The maln clinical [eatures of
ruminant listeriosls are enccphalitls, septice-
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mia, abortlon and mastitis (Low eand Dena-
chie, 1887).

The prevalence of encephalitic listeriosis
was unexpecledly high when compared to no-
tiNed conflrined cases in small ruminants {(Oe-
vermann et al., 2008).

Haemato logical analysis in oving Usteriosts
have a little diagnostte value as leukoecytosis
Is not a consistent feature of listerlosts but
only Indicative of the possibllity of infection
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(Bruge're-Picoux, 2008). senum analysis
from sheep with ovine meninge-encephalitis
showed a significant elevation in the level of
creatine kinase and aspartate aminotransfe-
rase and a significant reduction In blood bi-
carbonate, potassjium, total plasma protein,
albumin and glucose levels {(El-Sawalhy et
al., 1898) meanwhile, in another study, the
blochemical finding in sheep and goats with
ltslertosis revealed a high coneentration of to-
tal proteln, bilirubin, urea nitrogen and the
animals had a metabolle acldosls [(Praun et
al., 2002). Ampliclllin and gentamicin have
been reported as the treatment of cholce for
lateriosis (Bruge're-Pleoux, 2008) .

Anfioxidants, auch as glutathione, argl-
nine, clirulline, tauripe, creatine, selenium,
zlne, vitamin E, vitamin C, vitamin A and tea
polyphenols help to regulate the ROS thus
generated. Antloxidant s further supported
with antloxidant enzymes, e.g. superoxide dis-
mutase, catalase. glutathione reductase and
glutathione peroxidase those exert synergistic
acilons in removing free radicals fmbalance
between oxidantis [(frec radlcals)] and reduc-
tants (antloxidants) at the cellular or individu-
al tevel commoniy rcierred as oxidatlve stress
{(Yun-Zhong et al., 2002). Unfortunatcly the
(mmunomodulatary of listeriosis not has been
investigated In sheep as human and other do-
mestlc andmals. Therefore the goal of our
study te comparative hematological and bio-
chemical changes assoclated with survival
and non survtval listerlosis in sheep.

MATERIALS AND METHODS
2.1. CHnical Examination:
A number of 48 Qasimi sheep in Mansoura
Govemorate were examined for suspeet listerd-
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osls. 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 bestde unilateral
fagial paralysis developed. Death within one
week of the onset of clinical signs of some cas-

.e8 was recorded. The dlseases sheep were

treated with ampleillin 20 mg//K; 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 Uste-
riosls. Diagnosls of such clinical condition
was achleved by competent case history, thor-
ough physlcal examinations, clinical findings,
lsoladon and identification of microorganisin,
labaratory investigations. In addition to twen-
ty apparently healthy Ossimi sheep of both
sexes aged between (6- 12 months), were ran-
domly selected and were constdered as a con-
trol group. The selected sheep were catego-
rized into survived group and non survived
group tn addftion to the control group. (Each
group ia eight, four females and four males).

2.2 Bacterfological investigations:

Samples for bacteriological examination
were collected from cerebrospinal fluid and
tissues from hind braln (medulln oblongata,
and anterior part of splnal cord) liver, tung,
kldney and spleen from all diseases sheep (re-
cent mortality sheep as well as which were
sacriflced at the terminal stages on 6th day
post clinical symptoms).

Samples were incculated directly onto
blood agar, MaeConkey's and MeBride's medi-
um. These samples were processed as per
standard protocol of Gray and Eilllinger
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(1968) and various biochemical lests (motlllty
at 25°C, aesculin hydrolysis, (ermentation of
alpha methyl d-mannose, mannitol, ribose,
rhamnose and xylose, nilrate reduction,
methyl red and voges proskaucr} [or charac-
terization of L. mongeytogenes were per-
forimed using a commerclal system according
to Seeltger and Jones(1986).

2.3. Blood Samples:

Blood from the affected and bealthy
sheep was collected for liaesmato logtcal, blo-
chemical and {mmunological examtnation.
Two types of venous blood samples (five ml for
each) were collected via fngular veln puncture
Irom each sheep: the first blood samples
addcd to 5mg sodium ethylene dlamine
tetra acetic acid (EDTA) as anticoagulant
for hematological evaluauon of total eryth-
rocytlc cell counts, packed cell volume
(PCV %), hemoglols(n total and dilferential leu-
cocytic count according (o the method de-
scribed by Coles (1988); whereas the second
blood samples were collected into heparentzed
syringe (o collect blood plasma which was
separated quickly and kepl frozen for hio-
chemical analysis of aspertate amino (ransfe-
rasc (AST), ALT, total billrubln and, total pro-
tein., albumin, giucose, urea , creatinine and
urfic acld (UA) and superoxide dismutage
(SOD), reduced glutathione (GSH) malondial-
dehiyde (MDA), nitric oxide, nitric oxide (Blo-
dlagnostic Egypd).

2.B. Statlstlcal analysie:

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

From total examined (48) diseascs sheep
samples [rom braln fssues and CSF, a (21)
1solate 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 attalned on MacCon-
key's agar and on McBride's selective medium
after direct inoculation the organisms were
present parallel to cach other giving stake ap-
pearance In groups of two or three or scat-
tered singly with gram staln smear. Some or-
ganisms had attained the verdcal position
giving dot like or coccl appearance. Confimma-
tory test results using the some commerclal
chemlical tests, the organism showed tum-
biing motility at 25 & deg C. positive reaction
for methyl red aesculin hydrolysis, feymenta-
tlon ol alpha methyl d-mannosc and rham-
nose, MR and voges proskauer. Biochemlcal
tests were negatlve for mitrale, urcase. indole
reductlon and fermentation of mannltol, -
bose and xylose. No other significant patho-
gens were recovered from the specimeris. Also
no significant pathogens were recovered from
control groups. The epidemiologic screentng of
ovine flocks could be a helpful preventive
measure, especlally if rapfd and sensitive di-
agnostic procedures are employed and could
represert an eflecttve appreoach to the epidem-
iological screening of ovine flocks.

Diagnosls of anlmal l{steric Infection {5 cur-
rently achleved by microbiologieal or histologl-
cal tests.

Increage Incldence of lsteriosis were re-
corded in the winter season (Nevember-
Marxch 2008} could attributed to at this pert-
od wealher conditlons are [avorable for (he
growth of bacteria dee to very low environ-
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menial tempcraturc and the abifity of the L.
monocytogenes to grow very well al reduced
temperatures compared to other mesophilic
medically tmportant microorganisms (Paul et
al., 2000 & Kumar et al.;, 2007). Our resulls
partiat agree with Al-Dughaym, et al., (2001}
who recovery L. monocytogenes [rom brain
and some cases from lung in oulbreak sept-
caemic listeriosls in sheep.

Lipid peroxidatton 1s known lo have a rale
in many infectlous diseases. The mechanism
of damage involves lipid peroxidation, which
destroys cell membranes with’' the release of
Inlraccllular components. such as lysosomal
enzymes, leading fo farther Hssue damage
{(Demir et al., 2003). Our results show that
S0D. and NO were signliicant elevated in In
both responsive and non responsive treat-
ment groups while MDA s significant in-
creased Inly In non responsive treatment
group In comparc with control group. Malon-
dlaldetiyde [MDA) is a by-product of {Ipid per-
oxdation and ugsed as an (ndex ofoxidative
stress in cells and tssues (Cevai et al.,
2007). intrease axidative wsiress parameters
In our work documented by elevation of
MAD, SUD and urc acld and decrease an-
tioxidant parameters In non-survived infect-
cd group. Lelb and Tauber (1888} & Ayclcek
et al., (2006), reparted increase oxidative
stress and decrease antioxidanl blood param-
eters in patlents sulfer fram bacterfial menin-

gitis,

Ah me!t and Ay sen (2007) & Fry et al,,
(1699), concluded the bacterlal infection In
sheep Induces ilpld peroxidation, leading te a
rapld consumptlon of the antloxddant from
the body.
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The liver enzyme In our study ls pslgnifl-
cantly elevated (n non-survived group In com-
pare with both survived and comntrol groups,
Shaw. (2008]. Zundel and Bernard (20086])
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-
croals as a result of Haterosis were recorded In
shecp, lamb, calves, llama and gulnea pigs
(dark, et al., 2004, Burdaroy and Savova-
Bardarova, 1087, Seimiya et al,, 1682 Sem-
rad, 1994 & Elzahetli et al,, 2008) respec-
tively.

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

Glucose is non significant n both survived
and non-survived group (n 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 assoclaled
with bacterial infection irt lamb (Burkhard
and Garry 2004).

Creatine kinase (soenzymes are character-
istic for gkeletal muscle, myocardium, and
brain (Grzyb and Skorkowskl 2008). The ele-
vatlon this enzyme ln our work could be as a
result of brain dainage caused by listeriosis.
Leston darnage assoclated with lUsteriosis In
sheep has been reported by Brug'ere-Picoux
(2008], Hwnar et al., (2007) and Al-
Dughaym, et al., (2001).
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Regarding to kidney function test our re-
sult show signilicant elevated In urle acid,
urea and creatinine bleod levels n non-
survived group. Low and Dounachie (1991),
Low and Renton (1984), Evans, and Watson
{1087). reported the septicemie listerusis le-
slons were severe in brain, lver, spleen and
Iymph nodes (n lamb, sheep and calf respee-
{tvely & Knmar et al., 2007). Our results par-
tial agree with Al-Dughaym, et al., (2001)
who recovery L. monotytogenes from brain
and some cases from lung ln outbreak septi-
caemic listerlosis In sheep.

Lipid peroxidation Is known to have a role
in many infectious diseases. The mechanisim
of damage Involves lipid peroxidation. which
destroys cell membranes with the release of
intracellular compaonents, such as lysosornal
enzymes. leadlng to Jurther tissue damage
{(Demir ot al., 2003). Our results show that
S0D, and NO were significant elevated 1n In
both responstve and hon responslve treal-
menl groups while MDA (s significant in-
creased inly In non responsive treatment
group in compare with control group. Malon-
dialdehyde (MDA) {s a by-produel of lipll per-
oxidation and used as an Index oloxidative
siress in eclls and Hssues (Cevat et al.,
2007). Increase oxidative stress parameters
In our work documented by elevation of MAD,
50D and uric acld and decrease antioxidant
parameters ln non-survived Infeeted group.
Lelb and Taubsr (1909) & Aycleek et al.,
{2008), reported increase uxidative stress and
decrease antioxidant blood parameters in pa-
tients sufler [rom bacterial mentngitis.

Ah met and Ay sen {2007) & Fry et al.,
{1903). concluded the bacteral |nfection In
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sheep Induces lipld peroxidation, leading to a
rapld consumptlou ol the antioxidant from
the body.

The lver enzyme in our study {8 insignifl-
cantly elevated {n non-survived group in eom-
pare with both survtved and eontrol groups.
Shaw, {2008). Zundel asd Bernard (2006)
studled experimental infeetion of sheep with L
monucytogenen and ubserved the all organs of
gastrointestinal traet were infected inchided
liver and spleen. Hepatopathy and hepatic ne-
crosis as a resull ol listerosis were recorded in
sheep, lamb, calves, llama and guinea plgs
{dark, et al., 2004, Burdagrov and Eavova-
Burdarova, 1987, Selmiya et al., 1982
Bemrad , 1064 & Elizabeth et al., 2008) re-
spectively.

Hypoalbuminemla results from a derange-
ment In one or more of these provesses (Don
and EKaysen 2004). Hypoalbuminemia In
non-survived sheep could be atirfbuted o
malnutrition and or liver dyshinction.

Glucose Is non slgnificant iy both survived
and non-surylved group n compare with con-
trol group. Sepsis., which causcs inadequate
glucose to be dellvered 1o the body's eells,
may also cause hypoglycenila (Thompson
2008). Also hypoglyeemia reeorded assoclated
with bacterial infection in lamb (Burkhard
and Garry 2004).

Creatine kinage lsoenzymes are character-
istic for skeletal muscle, myocardium. and
braln {Grzyb and S8korkowsk! 2008). The ele-
vation thls enzyme (n our work could be as a
result of brain damage caused by listeriosis.
Leelon damage assoclated with listeriosis In
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sheep has becn reported by Brug'ere-Plcoux
{(2008). Kumar et al., (2007) and Al-
Dughaym, et al., (2001}

Regarding to kidney [unction test our re-
sult show significant clevated In urfc acid.
ures and ercalinine hlood levels in non-
survived group. Low and Donachle (1881},
Low and Renton (19808), Evans, and Watison
(1987) , reported the septicemic lsteriosis le-
sfons were gevere In brain, lver, spleen and
lymph nodes In lamb, sheep and calf respec-
tively

Regarding to hematological data of our
work (s show leukecytosis, neutrophilia in rc-
sponsive treatment group and lymphopenia in
NON-reSponsive group-
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Wood (1972) reporied anemia. leukocyto-
gis, neutrophiia with lymphopenla In goats
suffer from cncephalitic isteriosia, this find-
ing (n ine with our hematological results. In
the same aspect Joze et al., {2008} observed
anemla, neutrophifia and tymphopenta Int eat-
te infected with L. monocytogenes. Brug'ere-
Plcoux (2008} concluded that Leucocytosis is
not a conslstent feature of the listeriosls In
sheep and only Indicates the possibllity of an
Infection.

CONCLUSION
We coneluded that blood oxidative stress,
antioxidant and leukogram parameters are
valuable in prognaosis the [isteriosis in Ossimni
sheep.
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Table (1) : Hematological values (tnean values & plusmn SE) in Clinleally Healthy Sheep.

Responsive and Non-Responsive Listerial Cases to Treatment.

TL.C Lywmph Neutro Mono Eoslne Baso Band
Groups 103/l | 103/pL | 103/pL | 103/uL | 103/ | 10%/pL | 103/)d |

Cont 14.818P | 7.25a 6.192 0.402 0.404 0.008 0.572
(=8} +0.58 £0.53 +0.40 +0.15 +0.17 +0.00 +0.26

| Response 16.93b | 5.57ab | ggab 0.382 0.674 0.002 0.49ab
(n=8) +0.45 +0.72 +0.71 +0.20 +0.10 +0.00 +0.15
No Respomse | 13,222 4.200 7.208 0.208 0.604 18.752 0.24
(n=8) 10.38 £0.86 £0.88 10.16 £0.09 £18.75 £0.00

Table (2) : Different Serum Antloxddant Levels and Other Oxddative Stress Markers (mean val-
ves & plusmn SE) in Clinijcally Healthy Sheep, Responstve and Non- Responsive
Listerial Cascs to Treatment

| Groups MDA 50D GSH Catalase No
nmol/mi U/ml mg/dl U/L pmal/1

Cont 5.462 163.848 1.352 332.362 16.052
(B=8) +0.33 +3.19 £0.16 £11.36 +0.41
Response 8.264 213.12b 1.258 378.198 20.50P
(n=8) 10.93 £9.27 +0.16 +39.34 +0.61
No Response 13.87b 213.00b 1.162 383.502 18.43¢
(n=8) +1.42 £9.30 £0.12 +41.66 £0.53
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Tuble (3) : Serum Diochemnical values (mean values 1+ SE) In Clinically Healthy Sheep, Resport-

give and Non- Responsive Listerial Cases to Treatment.

Groups | ALT AST CK Creatinine U A Urea
U/L U/L UL mg/dl mg/dl mg/dl
Cont 60.792 202.212 96.004 0.85% 1.584 47.002
(n=8} +0.59 +5.18 +5.24 +0.02 +0.16 +2.44
Reaponse §7.622 196.728 141.258 0.908 1.6B8 49.258
(n=8) 10.41 +6.53 +12.35 $0.04 +0.06 +2.78
No Response 65.040 209.872 410,50t i.1gb 2.54b 58.8680
(n=8) 42.39 +4.52 $46.71 +0.03 +0.13 42,77
Groups T.P Album Blobulln A/G Glucose
g/al g/dl g/dl Ratio mg/dl

Cont 8.554ab 4,134 4.422 0.953 70.758

(n=8} $0.23 £0.15 40.19 +0.06 13.88
Response 7.824 3.23b 4.504b 0.742 71.008
(n=8) +0.38 $0.21 10.36 0,09 16.66
No Response 9.87b 3.934 5.940 0.722 73.508

 (0=B) +0.87 40.31 +0.70 10,08 +6.33
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