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ABSTRACT 

Between (November 2008·March 20(9) a number oj 48 Ossiml sheep age (6-12 

morttlts) have neruous manifestation and frwestigatedjor suspect UsteriDsts. The dis
eases sheep lI.I€'l(; treaLed wUh ampicUUn and bklod. sample were coUectedftom aJ1 dls

eases sheep before stnrt the treatment Diagnosis was achieued by physical examtna

twns. clini£:al fuwings. isolation and identifr.cntWn oj mJ.croorgWl.lsf11, taboratoflJ 

Uwestlgattoru The selected sheep were categorized into surulved group and non sur

!JElled group lIt w:ldltfDn to the control group. 

Oxfdative stress and antialddant pamm.eters. our results show that SOD. and NO 

were sign!flcant elelJateti in both resportstve and non responslue treo.brrent groups 

while MDA is slgn!f1ront increased only tn non responsive treatment group tn compare 

Wttll control group. Total protein. CK, uric acid, w'ea and creatlrtLne result show signifi

cant eleuuted in bioodlerx:i tn non'surv(ued group in colTlJXlfe with control one. Regard

my to the leukogram there Is leukocytosis, neutrophilia in responsiue treatment group 

and lymphopenta in 1u.m-respon."iilJe group. 

[11 conclusion Ute ax(datiue stress, and antfm:id.ant blood parameters are ooluable tn 
prognosis the listeriosis in Oss[ml sheep. 
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INTRODucnON 
Uster:la monoeyt.ogenes Is a Gram-positive 

pathogenic bacterium facultative lntracytosol
Ie that has adapted to various env.lronments, 
frum ROils and food products to the intestinal 
tract and Jntracellular compartments of di
verse animal species and humans. Nearly aU 
the domestic an1mals are Sllseeptible to LIste

ria Infections, but animal lLsterlooIs most 

conunonly occurs in rumlnant.'1 (Cooper and 
Walker. 1998). The maln cllnlcal features of 
ruminant Usteriosls are encephalitis . .septlce-

mia, abortion and mastitis (Low and. Dona

chle. 1997). 
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The prevalence of encephalitic listeriosis 

was unexpectedly hlgh when compared to no
tined connrmed cases 10 small ruminants (Oe
vermann et aI., 2008). 

Haemato logical analysis In oVine ltsterlosls 

have a mtJe dlagnosUe value as leukocytosis 
Js not a consIstent feature of l1steriosts but 
only indicative of the posslbllity of lnfectlon 
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tDrugc're--Picouz:. 2008}. serum analysts 
from sheep with ovine men1ngo-encephalltls 
showed a sIgnificant elevatlon in the level of 
creatine kinase and aspartate amtnotransfe
rase and a slgn1ficant reduction In blood bi

carbonate. potassjum. total plasma protein. 
albumin and glucose levels (Kl-Sa:walby et 

aI., 1999) meanwhile, in another study, the 

biochemIcal finding tn sheep and goat.s with 
listeriosis revealed a h1&h concentration of t£r. 

tal protein. bilirubin, urea nitrogen and the 
animals had a metabQUc acldQS1s (Br,ulD et 

al .• 2002). Ampic!l1in rul.d gentarrrlcln have 

been reported as the treatment of choice for 
Ustcriosls (Bruge're-Plcoux, 2008) . 

Antioxidants. such as glutathIone. arg(

n1ne, citrulline. taurtne. creatine. selenium. 
zInc. vitamJn E. vitamln C. vitamin A a.nd tea 

polyphenols help to regulate the ROS thus 
generated. AnttoXldant Is further supported 

with antioxidant enzymes. e.g. !'IuperOXide dJs

mutase, catalase. glutathkJne reductase and 
glutathione peroxidase those exert synergistic 
actions In removing free radicals Imbalance 
between oxtdants ((ree radicals) and reduc
tants (antloxidants) at the celluJar or IndM.du

al tevel commoniy referred as oxidaUve stress 
(Yun-ZbOAg at aI .• 20(2). Unfortunately the 
lmmunomodulatory of lIstertosis not has been 
investigated In sheep as human and other do~ 
mesUc animals. Therefore the goal of our 
study to comparative hematologtcal and blo
chemicaJ changes assocIated with 8un.1val 
and non survival Hstertosis In sheep. 

MATERlA.lS AND METHODS 
2.1. CUnlcal E%amlnatloll: 

A number of 48 OsslmI sheep in Mansoura 
Governorate were exam1ned for suspect Usteri-
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osls. The history of disease was variable (rom 
mUd to severe and chacacterlzcd by general 

weakness, respiratory distress. Circling move
ments With twfst In the neck beside unllateral 
factal paralysis developed. Death WIthin one 
week of the onset of clfnical signs of some cas-

. ea was recorded. The dIseases sheep were 

treated with amplelllln 20 mgJ /Kr;. bw for one 
week and blood sarnpJe were collected from all 

diseases sheep before start the treatment. A 
selection total of eight naUve breed Osshnl 

sheep of both sexes aged between (6-12 
months) were stUdied after diagnosed of Uste
rlosls. Diagnosis of such cUnica1 conditton 
was aehieved by competent case hiStory. thor~ 
ough physIcal examinations, clinical findings. 
ioolatlon and JdenttilcatIon of microorgan1srn. 

laboratory Investigations. In addltion to lwen

ty appare.ntly healthy Ossirni sheep or both 
sexes aged between (6~ 12 months). were ran

domly selected and were constdered as a C011-

trol group. The selected sheep were catego

rt.zed. into swvtved group and non survtved 
group In addition to the control group. (Each 
group is eight. four females and four males). 

2.2 Bactutologlcal mveet1gatio.ofJ: 
Samples for bacterJological examJnaUon 

were collected from cerebrospJnal nuid and 

tIssues from hind brain (medulla oblongata. 
and anterior part of spinal cord) Uver. tung, 
kJdney and spleen from all diseases sheep (re
cent mortalJty sheep as well as "'itlch were 
sacrttleed at the termtnal stages on 6th day 

post clinical symptoms}. 

Samples were inoculated directly onto 
blood agar, MaeConkey's and MeBrtde's medl· 
um. These samples were processed as per 
standard protocol of Gray and KID.lIlger 
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(1966) and vaTlous biochemlcal tests {motlI1ty 

at 25°C. aesculin hydrolysIs. fennentation of 

alpha methyl d-mannose. mannItol, rtbose. 

rhamnose and xylose. nItrate reduction. 
methyl red and voges proskaucr} for eharae·· 

terlzaUon of L. monoeytogenes were per
fonned usmg a commercial system accordlng 
to Seel1ger and Jone.s(1986j. 

2.3. Blood 8amplee: 

Blood from the affected and healthy 

sheep was collected for haernato log1cal. bIo

chemical and immunological examination. 

Two types ofveno\ls blood samples (five ml for 

each) were collected via Jngular veln puncture 
from each sheep: the first blood samples 

added to 5mg sodium ethylene dlam1nc 
tetra acetic acid {EOTA} as anticoagulant 
for hematologIcal evaluation of total eryth

rocytic cell counts. paeked ceil volume 
(PCV %), hemoglobin total and dlITerential leu

cocytiC count according to the method de

scrtbed by Coles (1986); whereas the second 

bJood samples were coUected into heparentzed 

syrtnge to collecl blood plasma which was 
separated quLckly and kepl frozen for hlo

chemical analySIs of aspertate amino transfe

rase (ASO. ALT. total bUlrubln and, total pro· 
lein. albumin. glucose, urea, creatinine and 

urtc add (UA) and superOJdde dismutase 
(SOD). reduced glutathlone (GSH) malondlal

dehyde (MOA) , nitric oxide. nUnc oxide (BIo
dIagnostic Egypt). 

2.!S. Statistical analy"ta: 
Data was subjected to statistically ana

Ip..oo by ANa VA test \.\1th posthock lBD mul
tiple comparison test using statIstical soft·· 
ware program (SPSS for wtndows version. 15. 
USA). DHTercnccs were constdered Significant 
al P < 0.05. 
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RESULTS & DISCUSSION 
From total examlned (4B) diseases sheep 

samples from braIn tissues and CSF, a (21) 

isolate 'was recovered. The Isolates were gray
ish white small dew drop llke 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 inoculaUon the organisms were 
present parallel to each oilier 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 dol like or cocci appearance. Con1lnna
tory test results uslng the some commercIal 

chemIcal tests, the organtsm showed tum

bUng motility at 25 & deg c. positive reaction 
for methyl red aesculin hydrolysis, fClTnenla

tlon of alpha methyl d-mannosc and rham

nose. MR and voges pl'oskauer. Biochemical 
tests were negative for nitrate. urease, indole 

reduction and fennentatlon of mannltol. ri

bose and xylose. No other sIgnificant patho
gens were recovered from the specimens. Also 

no Significant pathogens were recovered from 
control groups. The epidemIologic screening of 

ovine flocks could be a helpful preventive 

measure, especially Jf rapid and sensltlve dI
agnostic procedures ate employed and could 
represent an effective approach to the epIdem

Iological screening of ovlne flocks. 

DiagnosIs of animal 11stenc infectlon Is cur
rently achleved by microbIological or histologI

cal tests. 

Increase incidence of listeriosis were re
corded tn the wInter season (November
Milich 2008) could atWbutcd to at this pec1~ 
oct weather condiUons ace favorable for the 
growth of bacter1a due to very low envtron-
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menW temperature and the ablftty of the L. 
monocytogen('.-S to grow very well at. reduced 

temperatures compared to other mesophilic 

medicaUy Important microorganisms (Paul et 
aI •• 2008 lit: Kumar et aI .• 2007'. Oue results 
partial agree with Al-Dughllym. et aI., (200l) 
who recovery L. mO(locytogenes from brain 
and oome cases from lung in outbreak septi
ca.em.lc Ustertos!s In sheep. 

LlpJd peroxtdatfon Is known 10 have a role 
in many InfecUous diseases. The mechanIsm 
or damage involves lip)d peroxJdatJon. which 

destroys cell membranes with' the release of 
Iniracellular components, !Such as lysosomal 
enzymes. leadmg to further tissue damage 

(Demir et aI •• 20(3), Our result-I:! show that 

SOD. and NO were signlficanl elevated in in 

both responsive and non responsive treat

ment groups whUe MDA Is slgrtlOcant tn

creased inly tn non responsiVe treatment 
group In compare with control group. Malon

dlaldehyde (MDAl is a by-product of lipid per· 
oxidation and used as an lndex ofox1dative 
stress in cens and Ussues (Cevat et aI •• 
2(07). increase oxIdative stress parameters 
In our work documented by elevation of 
MAD. SOD and uric add and decrease an

tiOXidant parameters In non-survfved Infect
ed group. Letb and Tauber (1999) It .t\¥clcek 
et at., (20(6) , reported increase oxtdaUve 
suess and decrease anttoxldarH blood param
eters 1n patients suffer from bactec1al menln
glUe. 

Ah met and Ay An (2007) lit: Fry et ai" 

(1998), concluded the bacterial infecUon In 
sheep Induces Hpld pero:x1daUon. leading to a 
rapid consumption of the anUoxidant from 
the body. 

Mafl$OW"a, Vet. Med. J. 
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The liver enzyme In oue study 15 Inslgnlfi· 
cantiy elevated 1n non-survived group In com
pare willi both survived and control groups. 
Sha.w. (2008), Zundel and Bernard (2006) 

studied experimental lnfectIon of sheep wtth L 
monocytogenes and obsen--ed the all organs of 
gastrolntesUnal tract were Infect.ed included 
liver and spleen. Hepatopathy and hepatk ne
crosis as a result of listerosls were recorded In 

sheep. lamb. calves, llama and guInea pigs 
(dark, tel al., 2004. B ...... darov aDd SiWO'Va· 

Durdarova, 1987. Seimtya fit at .. 1992 Sem

rad. 1994 A: Elisabeth et al,. 20(6) respec
tively. 

Hypoalbumlnemla results from a de
rangement 1n one Or more of lliese pro
cesses (Don and Kay"en 2004). HypoalbumI
nemia In non-survtved sheep could be 

attrtbuted to malnutrlUon and or llver dys
function. 

GJUL'08e is non significant In both survived 
and non·survtved group tn eompare with con
trol group. Sepsis. which causes Inadequate 
gluC0/5e to be del1vered to the body'!'), ceUs, 

may a.18o cause hypoglycemia (Thomp8OJl 

2008). Also hypoglycemIa recorded assOCiated 

with bacterial Infection 111 lamb (Bwkllard 
and Gany 2004). 

Creatine kInase lsoern:ymes are character
istic for skeletal muscle, myocardium. and 
brain (Gnyb and Sltorkowakl aoo8). lbe ele

vaUon thLs enzyme In oue wurk could be a.& a 
result of brain drunage caused by Ustertosls. 
lesion damage assodated With listec10SiS tn 
sheep has been reported by Brugtere-Plc::oua: 
(2008l. Kmnar et aI.. (2007) and AI· 

Dughaym, et aI .• (2001'. 
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Regarding to ktdney function test our reo 
sult show s!gnillcant elevated In UIie acid, 
urea and creatinine blood levels in nOD
surv1Ved group. Low and DOIlIlchie (1991), 

Low and Renton (lged). Evau, Iliad Watson 

(1987J. reported the septlcemtc lIsterlosls le
slom; were severe in brain, llver. spleen and 
lymph nodes tn lamb. sheep and caIr respee
tlvely &. Kumar et al., 2007). Our results par· 

tlal agree With Al-Dug!laym. et Al., (20CH) 

who recovery L. monocytogencs from bra'n 
and some cases from lung Lo outbreak septl
caemJc lIsterlosis In sheep. 

Lipid peroxidaUon Is known to have a role 
In many infectious diseases. The mechanism 
of damage involves lipid perox.Ldation. whLch 
destroys cell membranes with the re.e:ase of 

Intracellular components, such as lysosomal 
enzymes. leadIng to further tIssue damage 
(Demir et aJ.., 2003). Our results show that 
SOD. and NO were Significant elevated in In 

both responstve and non responsLve trcat
menl groups while MDA ls SignIficant In
creased lnly In non responsIve b'eatrocnt 
group In compare with conb'oI group. Malon
dialdehyde (MDA) is a by-produel of lipid per
oxidation and used as an Index oroxidatJve 
stress in eclls and tfssue:s (Cevat et al .• 

2(07). Increase oxidaUve stress paramerers 
1n our work documented by elevaUon of MAD. 

SOD and uric acid and decrease antloxldant 
parameters In nOll-survived Infeeted group. 
Lelb and Tauber (1999) &: Aycleek et al., 
(2006), reported increase oxtdatlve stress and 
decrease antioxidant blood parameters in pa
Uents suffer from bacterIal meningUls. 

All met and Ay Ben (2007) &: Fry et at. 
(1993). conduded the bacterial JnJection [0 
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sheep Induces Upld peroJddation, leading to a 

rapid consumptlou of the antJoxidant from 

the body. 

The liver enzyme In our study is insIgnlfi. 

cantly elevated 1n non-survived group in eorn· 
pare ""1th both survived and eontrol groups, 
Shaw, (200B). ZUDdel and BULi.ard (2006) 

studied experlmentallnfeetlon of sheep With L 

monocytogenes and observed the all organs of 
gastrointestinal traet were :Infected Included 
llver and spleen. Hepatvpathy and hepatic ne
crosis as a result of Usterusts were recorded in 

sheep. Iamb. calves. llama and guinea pigs 
(dark. et ai., 2004. Buntarov aDd Savova· 

Burdarova. 1987, 8e1m1ya et aI.. 1992 

Semrad t 1994 &: Elizabeth. et Ill.. 20(8) re

specUvely. 

Hypoalbumlnem1a: results fmm a derange~ 
ment tn one or more of these pr(X.'esses (Don 

and Kaysen 2004). HypoaJbmninemla In 

non-survived sheep could be aUrlbuted to 
malnutI1tion and or liver dysfunction. 

Glucose Is nnn stgnUlcanl in both Sllrvlved 

and non-survtved group tn compare with con
trol group. SepSIS. whlch causes inadequate 
glutose to be delIvered to the body's eells. 
may also cause hypoglycemJa (Thompson 
20(8). Also hypoglycemia reeorded associated 

wtth bacterial Infection in lamb (Burkluu'd 
and Garry 2004), 

Crf'.atlnc kinase l,soenzymes are character

istic for skeletal muscle. myocardium. and 
brain (Grzyb and Skorkowakl WOS). The ele· 
vation thIs enzyme In our work CQuid be as a 
result of braIn damage caused by listet1osis. 
lesion damage associated with Ustertosls In 
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sheep has been reported by Brug'ere·PlcoU% 
(2008). Kumar et; al.. (2001) aad AIM 
Dughaym. et aI., (2001). 

Regan:lIng to kidney function test our re
sult show significant elevated tn uric aCid. 
urea and ercaUllfne blood levels 1n non
sucvfved group. Low and DoBaclUe (1991). 

Low aad Renton (1986). Evana,. aad Wat80n 

(1987) , reported the septicemic Usterlos1$ le
sions were severe In brain. liver, spleen and 
lymph nodes In lamb. sheep and calf respec
tively 

Regardtng to hematological data of Our 
work 18 show leukocytosis, neutrophLUa .in re
sponsive treatment group and lymphopenia in 
non-responsive group. 

106 

Wood (l972) reported anemia, leukocyto
sfs. neutrophilia with lymphopenia In goats 
suffer from encephalitiC ltsterlosls, this find

Ing in )Joe with our hematologtcal results. In 
the same !l8pect Joae et aI •• {2008} observed 
anemla. neutrophLl1a and lymphopenia In cat
tie infected with L. monocytogenes. BruteR~ 
PlCQUI (2008) concluded that Leucocytosis Is 

not a consistent feature of the listerioSiS In 

sheep and only Jndicates the possIbLl1ty of an 
Infection. 

CONCLUSION 
We coneluded. that blood oxidative stress, 

antioxidant and leukogram parameters are 
valuable in prognosis the l1stertosis to Osatmt 

sheep. 
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Table (1) ! HematologIcal values (mean values & plusmn SE) in Clinieally Healthy Sheep. 

Responsive and Non-Responsive UBterlal Cases to Treatment. 

, 

TLC Lymph Neutro Mono Eoalno Buo Band 
Group411 

I03/1JL 103/1JL lOS/pi. lOa/pi. lOa/pi. I03/pI. I03/1lL 

Cont 14.81 ab 7.258 6.19B. O.4oa OAoa O.ooa O.57a 

(u.s) iO.58 ±O.53 ±OAO ±O.15 ±O.l7 ±o.oo ±.O.26 

i Respon.e 16.93b 5.57ab 9.62b O.38a O.67a O.OOa O.4~b 

, 

(n=8) ±O.45 ±D.n ±0.71 ±O.20 ±O.IO ±O.OO ±0.15 

No Re8PoD&e 13.22a 4.20b 7.200 O.:WB. 0.60a 18.7sa O.24b 

(nc8) ±O.38 ±D.86 ±O.88 < +0.16 ±O.09 ±18.75 ±O.OO 
; 
; < 
I ; 

Table (2) : OUferent Serum AnUox1dant Levels and Other Oxidative Stress Markers (mean val

ues & plusmn SEl in CLlnlcally Healthy Sheep. Responsive and Non - Responsive 

Llstertal Cases to Treatment 

) MDA SOD GSH cata.l.ue No 
Groups i DJIlol/ml U/ml mg/cD }lmol/l ; U/L , 

Cont 5,46a 163.84a 1.35a 332.36B. l6.05a 

(u=8) ±O.33 ±3.19 ±O.I6 ± 11.36 ±O.41 

Reaponae 8.26a 213.12 b 1.25a 378.190. 20.50b 

(ne=8) ±O.93 ±9.27 ±O.IS ±39.34 fO.61 

No Re&ponse 13.87b 213.00 b 1.16a 383.508 18.43c 

(D-8) ±1.42 ±9.30 ±0.12 
I 

±41.66 ±O.53 

, 

Mansoura, Vet. Med. J. Vol..xlI'. No.1, 20JO 



Ef·BoshJJ, M. E. and Gadalla. H. A. 

108 

Table (3) ~ Serum Biochemical values (mean values ± SEl 1n Clinically Healthy Sheep, Respon~ 

slve and Non- Responsive Ustertal Cases to Treatment. 

-

I ALT AST CK Creatinine U.A Urea 
Group. 

U/L U/L UIL mg/dl ma/dl mgJ~ 

COAt 60.79a 202.21il 96.00a o.ssa 1.SSa 47.00a 

(11=8) .t.O.59 ±5.1S ±5.24 ±O.O2 ±O.16 +2.44 

Response 57.62a 196.72a 141.25& 0.90a 1.6Se. 49.25a 

(n=8) ±O.41 ±6.53 ±12.35 ±O.O4 ±O.OB +2.78 

No Re8ponse 65.Mb 209.87a 41O.50b 1.1gb 2.54b 58.SSb 

(n=8) ±!l.39 ±4.52 ±46.71 ±O.O3 ±O.13 ±2.?? 

T.P Album Blobulln l A/G Gtuc08e 
Group. 

g/& g/dl g/dl Ratio mg/dl 
1 

Cont 8.5sab 4.13a 4,42a O.9Sa 70.7Sa 

(n-S} ±O.23 ±O.l5 .t.O.19 ±O.OB .t.3.88 

RespoJUIe 7.B2a 3.'23b 4.60ab 0.7408. 7LOOa 

(U=-S) ±O.S8 ±O.21 ±O.36 :to. 09 ±6.66 

:No Reeponae 9.87b 3.93a 5.94b o.n~a 73.50& 

t:S
) 

±O.B? ±O.31 ±O.70 .t.O,OO ±.6.33 
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