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ABSTRACT

Sixteen Listeria monocytogenes isolates were recovered from 88 diseased and freshly dead
rabbits aged 1-6 month-old collected from different iocalities at Sharkia Governorate. Listeria
monocytogenes were isolated with high percentage from liver, spleen and uterus. Arteriogram of
isolated L. monocytogenes to common antimicrobial agents was performed. The isolates were
sensitive to Gentamycin, Ampicillin, Amoxycillin and Ciprofloxacin and high sensitivity to
Ofloxacin. The isolated L. monocytogenes was standardized as 0.5 x 10 CFU/ml and orally
inoculated to 40 one-month-old rabbits 20 left as positive infected control and 20 rabbits were
treated 24hrs. post infection for 3 days with 10mg Ofloxacin/kg b.wt. by the intramuscular rout;
another 20 rabbits were used as negative control (non-infected and non-treated). The obtained
results concerning clinical signs, mortality rate, reisolation of L. monocytogenes and the body
weight showed that Ofloxacin at a dose 10mg/kg b.wt. was highly effective agent in the control
of the experimental infection and improve the general health status. Histopathological findings of
the examined organs from exprimentally infected rabbits revealed intense lesions of the liver,

spleen, lungs, brain and kidneys.

INTRODUCTION

Rabbit Iisteriosis 1s an infectious, highly
contagious bacterial disease of both rabbits and
human beings. The pathogene is incriminated
by many workers for several disease conditions
e.g. bovine abortion (1}, encephalitis in cattle,
sheep and horses (2) and bovine mastitis (3).
The disease is economically important in rabbit
breeding as causing sudden death and/or
abortion or delayed parturition or infertility;
severe emaciation and nervous manifestations

(4)-

Rabbit [Iisteriosis is a zoonotic disease,
where in 1986, the Council of State and
Territorial Epidemiologists recommended that
listeriosis be remand a reportable disease in the
U.S.A. and so the disease became reportable in
the USA by the health authorities (5).

Listeriosis is a world wide in distribution, it
caused by Listeria monocytogenes, which is a
gram - positive, - facultative,  intracellular
bacterium of animal origin. Six species of
listeria were recognized, L. monocytogenes, L.
innocua, L. welshimer, L. seeligeri, L. ivanovii
and L. gray (6). Three species of them were
pathogenic. The most pathogenic and economic
impertant pathogen  was
monocytogenes (7).

Listeria

Prevention measures of rabbit listeriosis
should be paid to both feed, specially silage
and live attenuated vaccines which have been
developed for use in animals and it is claimed
that this offers some protection (8). Listeria
monocytogenes was controlled in pregnant
rabbits by using a three days course of 11-
15mg tetracycline per animal, repeated after 7
days (9).

This study was planned to study the
isolation of listeria from rabbits, antibiogram of
isolated L. monocytogenes and trial for
treatment of experimentally infected rabbits.

MATERIAL AND METHODS
Materials
(1) Samples and cultivation

Two hundred and ten specimens from
brain, liver, lungs, heart, kidneys, uterus and
lungs were collected from 88 diseased and
freshly dead rabbits with 1 to 6 months average
age received by Zagazig Vet. Research.
Institute, from private farms at different
localities - in Sharkia Governorate. The
specimens were cultured on Nutrient broth for
24hrs at 37°C, then loopfull was streaked onto
listeria’ selective agar base (Oxoid). Bacterial
colonies  were  selected and  further
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'morphologiéal, biochemical identification and
heamolytic activity of listeria were carried out
(10, 11).

(2)Media: Nutrient broth Listeria selective
agar base, motility test medium and
blood agar base(11, 12). :

(3)Drug: Ofloxacin solution was obtained
from United Co. for Chem. and Med.

Preparations (UCCMA), Cairo,
Egypt, each ml contains 100mg of
Ofloxacin.

Methods

(1) Experimental infection:

Sixty, one-month old, apparently healthy
rabbits were obtained from a private farm. The
rabbits were divided into 3 equal groups. The
first group remained as negative control (non-
infected, non-treated). The second and third
groups were infected orally with 0.5x 10°
CEU/ml L. monocytogenes. The third group
treated with 10mg Ofloxacin/kg b.wt. by
intramuscular route for three successive days,
the treatment started 24hrs. post infection. The
clinical signs, postmortem findings,
histopathological findings, reisolation trials of
inoculated L. monocytogenes and body weights
of experimental rabbits were recorded.

(2) Antibiogram

Disc-diffusion method was carried out
(13) using Mueller-Hilton agar plates and
different  antimicrobial agents including
Oflatoxin. The results were interpreted
according to Oxoid Manual Company (12).

(3) Histopathological examination

Specimens from brain, liver, lungs,
spleen and kidneys were collected and fixed in

10%  neutral  buffered  formalin  for
histopathological examination (14).
RESULTS

(I) Bacteriological examinations

Examination of 88 diseased and dead
rabbits revealed the presence of 16 Listeria
monocytogenes isolates with ratio 5.5%.
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"The rates of isolation were 100, 100, 100,
68.75, 37.5 and 37.5 percent from liver, uterus,
lungs, spleen, kidneys and heart respectlvely
(Table 1). - :

(I1) Identification of the isolates
(1) Morphologically

The isolates were Gram-positiveé, small
rod shaped, arranged in V and Y shape manner.
It showed umbrella like motility between 20-
25°C in semisolid agar, the maximum growth
of which occurred 3 - 5mm below the surface.

On Listeria selective agar, it produced
dark greenish colonies surrounded by black
(dark brown) zone. The isolates showed
heamolysis on blood agar base with 10% sheep
blood.

(2) Biochemically

The isolates showed acid production
from rhamonse fermentation, negative to broth
mannitol and xylose fermentation, positive
catalase, and negative nitrate reduction, urea,
oxidase and indol test. This confirmed that the
isolates strain, were Listeria monocytogenes
strain.

(IIT) Result of sensitivity test

The isolates were highly sensitive to
Ofloxacin, Gentamicin, Ampicillin,
Amoxycillin, Norfloxacin and Ciprofloxacine
and resistance to Cephalexin, Cefotaxime and
Naldixic acid.

({IV) The clinical signs

The infected, non-treated rabbits (2%
group), showed clinical signs manifested by
depression, ruffling fur, diarrhea soiled
hindquarters  followed by  emaciation,
Postmortem examination of both freshly dead
and sacrificed experimentally infected rabbits
revealed severe congested liver, spleen, lungs,
kidneys, brain and engorgement blood vessels
with blood. In addition, retention of urine and
pneumonia. The symptoms and P.M lesions
were disappeared by medication with IOm%
Ofloxacin.kg b.wt. for 3 successive days in 3
group. Infected and non-medicated rabbits (2™
group) showed 40% mortalities, reduction in
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body gain and reduction of feed consumption,
in comparison with the medicated rabbits (3™
group) (table 3). The clinical signs and P.M.
lesions were similar to that observed in
naturally infected rabbits.

(V) Histopathological findings
Brain

The brain of experimentally infected
rabbits with Listeria monocytogenes revealed
numerous scattered micro abscesses associated
with chronic  inflammatory cell mainly
lymphocyte, macrophages and glail cell
represented as pyogranuloma (Figs. 1& 2).

Liver

The portal areas were infiltrated with
round cells beside presence of proliferative bile
ductules in liver of orally inoculated rabbit
(Fig. 3).

Meanwhile, multiple area of necrotic
changes in liver parenchyma were replaced by
leukocyte, mainly lymphocyte, macrophage,
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and neutrophils (pyogmuloma) were seen in
the hepatic lobules (Fig. 4).

Lungs

Lungs of inoculated rabbit showed sever
focal or diffuse pneumonic areas and focal
alveolar emphysema, hyperplastic
peribronchial lymphoid aggregation with
oedema and leukocytic infiltration in some
pulmonary areas could be seen (Figs. 5 & 6).

Spleen

The spleen revealed severe lymphoid
depletion from the majority of white pulps with
thickened splenic capsule and septa.

Kidneys

Kidneys of orally inoculated rabbits
revealed focal suppurative interstitial nephritis
scattered in renal cortex, the adjacent arcas
suffered from necrotic changes (Fig. 7) heavy
lymphocytic infiltration, hyperemia with
dilated capillaries in the renal cortex and
medulla.

Table 1. Showing isolation results of L. monocytogenes from different localities and different

organs

No. | No. of
Localities of | positive | Liver | Uterus | Lungs | Spleen | Kidneys | Heart

case | case

Belbis 21 6 6 6 6 4 2 2

Abohamad 14 3 3 3 3 2 I [

Diarb Negm 10 2 2 2 2 2 1 1

Zagazig 11 1 | | i 1 0 1

Abo-Kabeer 12 2 2 2 2 1 I 0

Kafr-Sagr 15 I 1 1 1 I [

Kanayal 5 1 1 . 1 1 |

Total. 88 | 16 16 | 16 16 11 g 6

Pe.rcentage 5.5 160 100 100 68.75 37.5 37.5
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Table 2. The sensitivity of L. monocytogenes to some anti-microbials

Chemotherapeuﬁc Symbol A Concentra tio_ﬁ (Mg) Diameter i_nhi_bition
agent : zZone unit (mm)
Ofloxacin . OFX ' 5 1 23
Gentamicin CN 10 20
Amoxycillin AMC 10 17
Ampicillin AM 10 17
Nor Floxacin NOR 10 15
Ciprofloxacine cIp 5 17
Cephalexin CL 30 12
Cefotoxime | CTX 30 12
Naldixicacid NA 30 12

Table 3. Mortality rate, re-isolation of L. monocytogenes and body weight from one month-old
infected and Ofloxacin Treated rabbits

Morbidity | Mortality Mean I:‘?dy weight
Groups No. Reisolation after 3 hid eek post
No. | % I No.l % experimental
infection

Control 20 0 0] 0 0 0/5 1680 + 60.5°
Infected and non treated 20 | 16 | 80| 8 40 5/5 1130 = 70°
Infected and treated with 20 2 10t o 0 0/5 1650 + 65°
Ofloxacine -
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Fig. 1. Photomicograph of the brain of rabbit experimentally infected with Listeria
monocylogenes, showing multiple micro abscesses (H & E x 120)

: Fig.. 2. :High power- o'fa.previou_s figure showing neutrophils, lymphocytes-and.macrophages (H &
E x 300) | : '
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Fig. 1. Photomicograph of the brain of rabbit experimentally infected with Listeria
monocytogenes, showing multiple micro abscesses (H & E x 120)

Fig. 2. High power of previous figure showing neutrophils, lymphocytes and macrophages (H &
E x 300)
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Fig. 3. Photomicograph of the liver of rabbit exp. infected with L. monocytogenes showing
leukocytic aggregations in the portal area (H & E x 120)

Fig. 4. Photomicograph of the liver of rabbit exp. infected with L. monocytogenes showing focal
replacement of the hepatic parenchyma with lymphocytes, macrophage and neutrophils
(H & E x 300)
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Fig. 5. Photomicograph of the lung of rabbit, exp. infected with L. monocytogenes showing
pneumonic area and alveolar emphysema ( arrow) (H & E x 120)

Fig. 6. High power of the previous figure to showing pneumonia and focal alveolar emphysema
{arrow) (H & E x 300) ;
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Regarding to histopathological finding of
L. monocytogenes infected rabbits, the brain
revealed numerous scattered micro abscesses
associated with chronic inflammatory cell.
These findings are similar to those reported by
several studies (20, 26).

The liver of inoculated rabbits showed
infiltration of portal area with round cells,
beside presence of proliferative bile ductules.
These findings were recorded previous (18, 27,
28).

The lungs of inoculated rabbits showed
focal or sever diffuse pneumonic areas. These
findings has been previously described (27,
28).

The spleen revealed severe lymphoid
depletion in white pulps. The spleen in
Listeriosis showed congestion and thrombosis
in sinusoids and blood vessels (27, 28).

The kidneys of orally inoculated rabbits
revealed multiple minute abscess scattered in
renal cortex. Nearly similar lesions were cited
(27).

It could be concluded that Listreiosis is
an economic important disease affecting
rabbits.  The  medication of  Listeria
monocytogenes infected rabbits with Ofloxacin,
at a dose 10ml/kg b.wt for three days via 'M
resulted in improvement in general health
status and body weight.

REFERENCES

1.Gray M L and Mewade, D H (1954):
Isolation of Listeria monocytogenes from
bovine cervix. J. Bact., 68: 634.

2Gill D A (1933):
meningoencephalitis of sheep
Zealand. Vet. J. 89: 258-270.

3 Warmby G O (1944):

Circling disease: a
in New

On  Listeria

. monocytogenes and occurrence of Listeria -

mfection in animals. Vet. J., 34: 277-2789.
4.Murray E G D, Webb R A and Swann M B

R (1926): A discase of rabbits
characterized by a large mononuclear
lencocytosis, - caused by  bactérium

monocytogenes. J. Path. and Bact. 29: 40.

98

5.8Schuchat A Swaminathan B and Broome C
V(1991): Epidemilogy  of  human
Listeriosis. Clinic Microbiol. Rev. 2: 169-
183.

6.Collee J G, Marmion B P, Fraser A G and
Simmons A (1996): Practical medical
Microbiology. P. 309 — 313.

7.Quinn P J, Markery B K, Carter M.E,
Donnelly W J and Leonard F C L (2002):
Veterinary Micobiology and Microbial
diseases. P: 72-75.

8.Mclauchlin J and Vander Mee-Marquet N
(1998): Biology, clinical practice and
public health control. P. 127-140.

9.Steffen J (1962): Listeriosis in chinchillas
and its treatment. Med. Vet. 18: 29-31.

10.Bailey W R and Scott E G (1986):
Diagnostic Microbiology. 7" E.D. Mosby
Co., Saint Louis, London, UK.

11.CruickShank R, Duguid J P and Swain R
H (1971): Textbook of Medical
Microbiology. 11™  Edition,. E.S.
Livingstone, Edinburgh, London.

12.0x0id Manual (2000); Cultural media,
ingredients and other laboratory services.
10" Ed. Published by Oxiod Limited,
London.

13.Quinn P I, Carter M E, Markery B K and
Carter G R (1994): Clinic. Vet
Microbiology. Wolf Published, Europe
Limited.

- I4.Bancroft J D and Stevens A (1990): In

theory and practice of histological
techniques. 3" ED. Churchill Livingstone
Co. Edinburgh.

15.Abd-Elmotelib T Y, Salem, B. and El-
Zanaty K (1990): Outbreak of Listeriosis
in rabbits. Forth Sci. Cong., Fac. Vet.
Med., Assuit Univ. PP: 1045-1053."

16.Soad A A (1985): Studies on Listeriosis in
rabbit. Thesis presented to Fac. of Vet
Med., Cairo Univ.

17.Seeliger H P R (1958): Listeriosis. L. eipzg:

J.A. Barth.



El-Banna et al., .

18.Fathy Naglla Awad (2009): Experimental
studies on Listeria infection in rabbits.
M.V .Sc., Thesis, Avian and Rabbit Med.
Dept., Fac. of Vet. Med.,, Zagazig
University. :

19.Seeliger H P R and Jones D (1986): Genus
Listeria. In  "Bergey's Manual of
Systematic Bacteriology". 2: 1235-1245.

20.Vazquez-Boland J A, Kuhn M Berch P
Charkraborty T and Dominguez-Bernal,
G (2001): Listeria pathogenesis and
molecular virulence determinants. Clin.
Microbial. Rev., 14: 584-640.

21.Cooper G L and Bickford A A (2006): A
laboratory manual for the isolation and
identification  of  avian  pathogens.
Listeriosis (4™ edition) P: 51-52.

22.Rocount J, Alonso J M and Seeliger HP R
(1983): Virulance compare des cniq groups
genomiques de Listeria monocytogenes.
Annal Microbiol. 134 (a). 346-359. Cited
in Mainou-Fowler et al., (1988).

23.7Zeng Z L, Lui Y H and Sun Y X (1996):
Efficacy of Ofloxacin against experimental

colibacillosis in chickens. Chinese, J. Vet
Sci., 16 (5): 470-473.

99

24.Sipahi O R, Turhan T, Pullukeu H, Calik
S, Tasbakan M, Sipahi A B, Yamazhan, T
and Ulusoy S (2008): Moxifloxacin versus
ampicillin + gentamicin in the therapy of
experimental  Listeria  monocytogenes
meningitis. Oxford Journals, Journal of
Antimicrobial Chemotherapy, 61 (3): 670-
673.

25.FEdmiston C E and Gordon R C (1979):
Evaluation of gentamicin and penicillin as
asynergistic combination in experimental
murine  Listeriosis.  Michigan  State
University, East Lansing, 16 (6): 862-863.

26.Low J C and Donachie W (1997): Clinical
and serum antibody responses in lambs to
infection by Listeria monocytogenes. Res.
Vet. Sci. 51: 185-192.

27.2aidi § A H (1998): Study of
histopathological changes at various stages
of experimental Listeriosis. Department of
Microbiology, University of Karachi,
Pakistan. pp.6.

28.Perey D H and Barthold § W (2007):
Pathology of laboratory rodents and
rabbits. (Third Edition) pp: 278-280.



Zag. Vel. J. 100

Al padlall
S B Gl 5 338 ¢ A g Ao sl g 585 il 2

gﬁm‘wjldﬁdﬁicé*wmﬂdca‘ﬁ éﬂﬁﬁiﬁ!s@‘%\)ﬁﬂiﬁ!gﬂa
G £ 8 — Gl gaadt daua igay 2gra

il AN 228 (e O s g ga Ly il Gog jSia (00 2 5 A5 e VT U e a3 Al 038 8
Joad At S 5 38 00 A dadlasy Adlide (SLad e Ciman el 12Y e die B 38U Gy
2 Mg il 5 Sl e ddle

Silabiae and il W (e Al g aall G g i g Ly el oy 5Sal pibias LAY Jany g
Ol 9oty Gabsanial) 5 (S 9l YD ] g 5 S0all dpilins il caladdnl) Aa0LS D 5 S0l
Cppaliiaal) 5

Jasaall byl Cg yS0a sed yae il €0 23] Lo liva (5530 6] ja) a3 (Bew Ld AdbaYl
de sanaS S 5 i)l Vo) G htie e gana ) Lgasns g () 0 X 4,0 Ao ya) 4l (334l e
St Yo ddelu Y o ssaall amyCiadge cai ) Yo 2dle oy g saadl et Aaila
i o) b Aol Ao panaS (5 Al i)l Yo o 5 Ly (iasll iadly paS/ama) ¢ Gpula 518!
(&5 s

Aleaall it Y1 (e g Saall J el Bl 5 (3 M A 5 s pall Dy jaUal a1 Y ol
e s OpaabanS 518 oW1 5L 2 Sl LS (550 (B A Y A Yh Aslladl s (Aallaall 42 )
it Aaball Apmall Alladl aea g (5 gl (e BB M & a0 55 paS/anad ¢

o sl S paall g Saally 5 gaalt () i g 5 il SY o2gd o 5l 5 sl il Jmndd 3 LaS
(A g G g el g Jladal) g 28N 6 B0l daa gl i S s





