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Abstract  
The main symptoms of listeriosis in animal are encephalitis, septicemia and abortion; the present 
study was directed to reading clinical and gross lesions, immunohitopatholgical (IMH) diagnosis, 
bacteriological isolation, identification and molecular identification. Also study the susceptibility of 
isolates to different antibiotics and detection of multidrug resistance genes.  
Ninety one tissue samples represent 13 dead foal samples were divided into 2 portions for histo-
pathological and bacteriological studies. The clinical symptoms and gross lesion as well as histo-
pathological changes were studied and the results were discussed, 
Eleven Listeria monocytogenes (L.monocytogenes) isolates (84.6%) were isolated and identified 
from samples of 13 dead foals where 2 foals showed respiratory disorder and septicemia 
(pneumonia) and the rest showed nervous symptoms, septicemia and diarrhea.  The result of suscep-
tibility test were clarified and analyzed, the percentage of antibiotic resistance genes of 
L.monocytogenes were ranged from 63.7% to 100%.  Eight isolates carry tetracycline gene (tetQ), it 
was the most predominant gene. Five isolates carried macrolide gene mphA. By using m-PCR, 5 
L.monocytogenes isolates were positive for vanA, 3 isolates positive for vanB, and 2 isolates posi-
tive for both genes. 
It was concluded that accurate diagnosis of listeriosis leads to proper treatment, and the golden typi-
cal of isolating L. monocytogenes includes specific enrichment of the bacteriological medium to as-
sist positive culture. The impact of histopathological study and immunohistochemistry beside the 
clinical symptoms and gross lesions aid and approve the accurate diagnosis of L.monocytogenes in 
tissues of dead animals. Stringent checking of antibiotics usage in the farm is decisive to diminish 
further increase in antibiotic resistance among these isolates. 
 
Keyword: L. monocytogenes, immunohistochemistry, histopathology, Susceptibility test, MDR genes.  

Introduction 
The clinical symptoms of listeriosis in animals 
are encephalitis, septicemia and abortion. Post-
mortem discoveries and histopathology based 
on the clinical demonstration. 
Listeriosis is recorded as one of the greatest 
severe food-borne diseases of humans. The dis-

ease appearances comprise septicemia, menin-
gitis or meningoencephalitis and encephalitis. 
Spontaneous abortion or stillbirths, and may be 
lead to influenza-like signs, including fever. 
Listeria monocytogenes has also been associat-
ed with diarrhea with fever, and, rarely, cuta-
neous or eye infections stated by veterinarians 
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and farmers (WOAH 2021). 
Sellon and long (2014) discused that 
L.monocytogenes is a facultative intracellular 
organism which enters phagocytic and non-
phagocytic cells. The bacterium can be origi-
nate in several tissues, however it has a prefer-
ence for intestinal tract wall; medulla oblonga-
ta and reproductive tissue. 
Immunohistochemistry (IHC) is a laboratory 
procedure pathologists use clarify marks of 
disease in a tissue sample. IHC is the utmost 
common type of immunostaining, where it in-
cludes using antibodies and special markers to 
“label” parts of a tissue sample so they’re 
calmer for pathologists to identify (Eyzaguirre 
and Haque 2008). 
Pagliano et al. (2017) stated that the treatment 
of listeriosis in humans includes gentamicin, 
amoxicillin/ampicillin, penicillin, chloram-
phenicol, tetracycline, rifamycin or trime-
thoprim and sulfamethoxazole as a standalone 
(single) or a combination therapy 
Most pollution in animals are subclinical, but 
aggressive disease can occur either sporadical-
ly or as an outbreak. In addition to the econom-
ic influence of listeriosis in ruminants and oth-
er species of animal, the present study was di-
rected to diagnose L.monocytogenes in Arabian 
foals through clinical and gross lesions, im-
munohitopatholgical (IMH) diagnosis,, bacteri-
ological isolation, identification  and molecular 
identification. Also study the susceptibility of 
isolates to different antibiotics and detection of 
multidrug resistance genes.  
 
Material and Methods 
A database record was realized of submissions 
to Equine Bacterial Diseases Unit (EBDU) 
within June 2021 to April 2023 for the bacteri-
al culture of samples from Arabian foals. Post 
mortem examination was done immediately 
after death. 91 tissue samples represent 13 
dead foals (brain, liver, lung, kidney, intestine, 
spleen and heart from each foal) each sample 
were divided into 2 portions. One for patholog-
ical study and was fixed in neutral buffer for-
malin 10%. 
 
Histopathological technique 
Formalized tissue samples (brain, lung, heart, 
liver, spleen, intestine and kidney)  were pro-

cessed by standard paraffin embedding tech-
nique, sectioned at 4 microns and stained with 
hematoxylin and Eosin (Suvarna et al. 2012). 
 
Immunohistochemistry technique (IHC):  
IHC procedure was carried out according to 
manufacture instruction kit (Bio.SB company–
USA). IHC technique was applied on lung and 
liver tissues to detect listeria–Ag location in 
infected cells, set of section was cut on positive 
charged slides. Hyper immune serum for 
L.monocytogenes  o1v – Ref. M14393 Lot 
418647 (Mast Group Ltd. UK) was used. 
 
Isolation and identification:  
The second portion was augmented on buffer 
peptone water and incubated at 37C for 18-24 
hours. The enriched samples were cultured on 
duplicated plates blood agar and oxford media 
or alloa media which were inspected for cata-
lase test and oxidase test, tumbling motility 
were identified phenotypically (UK 2020 ID 3) 
by using S.R.O. GP24 (diagnostics). Molecular 
identification of L.monocytogenes was done 
according to Kaur et al. (2007). Hyl A gene of 
L.monocytogenes (listeriosin) F5′GCA GTT 
GCA AGC GCT TGG AGT GA ′3  and R5′
GCA ACG TAT CCT CCA GAG TGA TCG ′
3 were used, where 35 cycles were done after 
initial denaturation at 95C for  2min., each cy-
cle were performed as denaturation at 95C for 
15sec, annealing at 60C for30sec., extension at 
72C for 1min then final extension for 10min. 
PCR product  (453bp) was observed by aga-
rose gel electrophoresis using 1.5% agarose 
gel. 
 
Sensitivity test: 
Four-five pure colonies were transported to 
Mueller-Hinton broth and carefully vortexed, 
the broth was incubated at 35°C, and the tur-
bidity of broth were adjusted (0.5 McFarland 
standard tube), the susceptibility test was done 
according to CLSI (2012). Reading of results 
was interpreted according to CLSI (2017). 
Categories, symbol, and concentration of anti-
microbial agent were clarified in Table (1). 
 
Detection of multidrug resistance genes 
Detection of erythromycin MDR gene: DNA in 
the mixture (20µl) was denatured at 93°C for 
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3min and formerly annealed at 52°C. The am-
plification cycles contained of elongation at 
72°C for 60s, denaturation at 93°C for 60 s, 
and annealing at 52°C for 60 s. After 35 ampli-
fication cycles, the last elongation step was 
performed at 72°C for 5min. Primer specific 
for the detection of mphA gene  (Nguyen et al., 
2009). Amplified PCR products was electro-
phoresed on 1.5% agrose gel in tris acetate 
EDTA and visualized by UV transilluminator 
(Nguyen et al. 2009). The sequence of mphA 
primer is f-5`gtg agg agg agc ttc gcg ag 3`and r
-tgc cgc agg act cgg agg tc 3` 
Detection of tetracycline genes (Aminov et al. 
2001): PCR mixture (total volume, 20 µl) con-
tained 25pmol of each primer, , 13 ExTaq reac-
tion buffer (Takara Shuzo, Orsu, Japan), each 
deoxynucleoside triphosphate at a concentra-
tion of 100mM, and 1.0U of ExTaq DNA poly-
merase (Takara Shuzo). A 200-ng portion of 
purified DNA was used as a template. PCR 
amplification (25 cycles) was performed) in 
the following way: primary denaturation for 5 
min at 94°C, after that 25 cycles of 94°C for 
30s, 3s at the annealing temperatures shown 
below, and 30s of extension at 72°C, and a last 
extension step at 72°C for 7min. Aliquots (5 
ml) were analyzed by electrophoresis on a 
2.5% (wt/vol) agarose gel. The sequence of tet 
Q primer is f- 5`aga atc tgc tgt ttg cca gtg-3` 
and r-5`cgg agt gtc aat gat att gca-3` 
 
Detection of vancomycin MDR genes: 10 
isolates were submitted for M-PCR amplifica-
tions which were performed in 10 mM Tris-
HCl (pH 8.3)–50 mM KCl–2 mM MgCl2–0.15 
mM (each) deoxynucleoside triphosphate–1.2 
U of Ampli Taq. The final reaction volume of 
0.05 ml contained 50 pmol of each primer and 
500 ng of isolate DNA. The PCR program con-
sisted of an initial denaturation step at 94°C for 
3 min; this was followed by 30 cycles of DNA 
denaturation at 94°C for 30 s, primer annealing 
at the appropriate temperature for each of pri-
mer shown below for 2min, and extension of 
DNA at 72°C for 2 min. After the last cycle, 
the reaction was finished by incubation at 72°C 
for 6 min, and the products were stored at 4°C. 
The PCR products were electrophoresed on 
1.5% agarose. The voltage for electrophoresis 
was 100 volts for 60 minutes. (Patel et al. 

1997). Primers vanA: f-5-ggg aaa acg aca att 
gc-3, r-5-gta caa tgc ggc cgt ta-3 and van b: f-
5`gct gaa ata tga agt aat gac ca 3`, r-5`cgg  cat  
ggt  gtt gat ttc gtt 3`were used. 
 
Result 
Eleven L.monocytogenes isolates (84.6%) were 
isolated and identified from samples of 13 dead 
foals where 2 foals showed respiratory disorder 
and septicemia (pneumonia) and the rest 
showed nervous symptoms, septicemia and 
diarrhea.  
The predominant gross lesions were detected 
in brain, Lung spleen, liver and intestine. Brain 
showed congestion of blood vessels (Fig. 1). 
Lung had marbling appearance with hemor-
rhagic areas. (Fig. 2). Spleen showed paleness 
and liver were darkness Cecum showed gan-
grenes (Fig. 3) while small intestine showed 
gangrens (Fig. 4) and intersussipion ( Fig. 5). 
Microscopically, neural tissue in the current 
study revealed diffuse activation of glia cells 
and degeneration of some neurons with thick-
ening of meninges. Also brain cerebral cortex 
demonstrated diffuse gliosis and some areas 
showed aggregation of microglia cells around 
ghost-like neurons (Fig. 6a). In addition, oede-
ma in virchow robin space and peri-astrocytes 
with malecia were observed (Fig. 6b). 
In lung, the pulmonary tissues revealed pneu-
monia of: Serous (characterized by intra alveo-
lar serous exudate), haemorrhagic (with intra 
alveolar RBCS infusion) in addition to fibrin-
ous pneumonia and interstitial pneumonia 
(infiltrated with mononuclear cells and some 
neutrophils). Some alveoli were atlechtic, 
meanwhile others were emphysematous (Fig. 
7). Peri–vascular and peri–bronchial hemor-
rhages were observed, Congestion of blood 
vessels and hemolysed blood were noticeable.  
Metaplasia and hyperplasia of bronchial lining 
epithelium were also detected, in addition to 
sub- pleural edema associated with thickening 
of pleural membrane. Cardiac tissues (heart) 
revealed edema in between myocardial bundles 
(Fig. 8). 
In liver, hepatic tissues exhibited necrobiotic 
changes in form of individual cell necrosis. 
Areas of necrosis were also detected. Distor-
tion of hepatic cords with activation of ITO 
cells were demonstrated (Fig. 9a). Dilatation of 
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hepatic sinusoids and focal areas of necrosis 
with few inflammatory cells aggregations were 
noticed (Fig. 9b). Also, deposition of fibrin 
material was observed (Fig. 10). 
Spleen showed marked depletion of lympho-
cytes in white pulps with marked thickening of 
trabeculi (Fig. 11  and 12). 
Some parts of intestinal tissue suffered from 
erosion of intestinal villi and congested vascu-
lature. Others showed intestinal gangrene re-
vealing; sluphing of intestinal villi of mucosal 
layer, edema and hemorrhage of submucosal 
layer. Degeneration of tunica muscularis ad-
mixed with hemorrhage and inflammatory cells 
infiltration and loss of serosa (Fig. 13). 
Epithelial lining renal tubules showed necrobi-
otic changes in form of vacular degeneration. 
Interstitial nephritis in form of peri- tubular 
inflammatory cells infiltration and congested 

blood vessel were observed. Focal areas of 
hemorrhages were also detected (Fig. 14). Tub-
ular lumen contain tubular cast   with dilatation 
of Bowman´s capsule was noticed (Fig. 15). 
In the present study the organisms, being Gram 
positive coccoid, can be demonstrated within 
the necrotic lesions. Listeria antigen was con-
firmed with immunohistochemistry technique 
(IHC) in pulmonary and hepatic tissues, where 
intra cellular positive reaction was detected 
within pneumocytes and hepatocytes. Micro-
scopically, the lesions of hepatic tissue include 
individual cell necrosis, dilatation of hepatic 
sinusoids and activation of ITO cells and depo-
sition of fibrin material (which may suggest to 
activation of ITD cells). Meanwhile spleen 
showed complete evaculated of lymphocytes 
content of white pulp and marked thicken of 
trabeculi. (Fig. 16 A,B) and (Fig. 17). 

Fig. (1): Brain of foal showing congested blood vessels 

Fig. (2): Lung of foal showing marbling appearance with parts of reddish coloration  
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Fig. (3): Cecum of foal showing gangrenes 

Fig. (4): Small intestine of foal showing gangrenes 

Fig. (5): Small intestine of foal , showing intussuseption 
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Fig. (6a): Brain of foal showing diffuse activation of glia cells (H&E,X400) 

Fig. (6b): Brain of foal showing oedema in Virchow robin and peri-astrocyte with malecia (H&E,X400) . 

Fig. (7): Lung of foal showing interstitial pneumonia mixed with areas of hemorrhagic pneumonia . Some alveoli is col-
lapsed and other showing (Compensatory) emphysema . (H&E, X 200) 

Fig. (8): Heart of foal showing oedema in between myocardial bundles ( H&E, X 400) 
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Fig. (9a): Liver of foal showing distortion of hepatic cords with activation of ITO cells (H&E, X400) 

Fig. (9b): Liver of foal showing dilatation of hepatic sinusoids and focal areas of necrosis with few inflammatory aggre-
gations (H&E, X400). 

Fig. (10): Liver of foal showing dilatation of hepatic sinusoids with deposition of fibrin material and distortion of hepat-
ic cords (H&E, X 400) 
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11 12 

Figs. (11 and 12): Spleen of foal showing complete evaculated of lymphocytes content (redomentation of lymphocyt-
ic content of white pulp ) and marked thickening of trabeculi (H&E, X 400) 

Fig. (13): Intestine of foal showing intestinal gangrene revealing; sluphing of intestinal villi of mucosal layer, oedema 
and haeorrhage of submucosal layer. Degeneration of tunica muscularis admixed with haemorrhage and inflammatory 

cells infiltration and loss of serosa (H&E, X400 ) 

Fig. (14): Kidney of foal showing interstitial nephritis and vacular degeneration of tubular lining epithelium  
(H&E, X 400) 
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Fig. (15): Kidney of foal showing tubular lumen contain tubular cast and congested blood vessel ( H&E, X 200). 

A B 

Fig. (16 A & B ): Lung of foal showing intra cellular positive reaction of listeria antigen in bronchiolar lining epitheli-
um (black arrows) and within pneumocytes (White arrows) (IHC/HRP, X 400) 

Fig. (17) : Liver of foal showing intra cellular positive reaction of listeria antigen within hepatocytes  
(IHC/HRP, X 400). 
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Morphological characters of L.monocytogenes 
were small colonies showed β hemolysis on 
blood agar, black colonies on oxford or green-
ish blue colonies on alloa media  Fig. (18).The 
isolates were Gram positive coccobacilli, cata-
lase positive and oxidase negative and motile. 
The finding of listeriolisin virulence gene 
(hylA) Fig. (19) L.monocytoges was recorded 
at 453bp. 
The rate of sensitivity of isolated L. monocyto-
genes was illustrated in Table (1). Cifoperazon, 
azithromycin and ciprofloxacin were the drug 
of choice for L.monocytogenes as showed 
100% sensitivity followed by enrofloxacin 
81.8% (Table 1) 
The rate of resistance L.monocytogenes to anti-
biotic was illustrated in Table (1) where most 

of isolates showed complete resistance to dif-
ferent antibiotics (Fig. 20).  
Tetracycline gene (tetQ) was the most predom-
inant gene present in 7 (63.6%) isolates  car-
ried by (L.monocytogenes) (Table 2 and Fig. 
(21). 6 isolates (54.5%) were positive for 
mphA  (Table 2 and Fig. 22). 
Fig.(23) showed 5 isolates (45.5%) (Table 2) 
were positive for vanA resistance gene, 3 
(27.3%) isolates positive for vanB, 2  isolates 
(18.2%) positive for both genes. 

Fig. (19): PCR products  of L.monocytogenes identification Lane M DNA marker 100-1500bp;  
laes 1-11L.monocytogenes isolates; Lane 12 control positive Listeria monocytogenes ATCC 35152 obtained from 

accredited media unit at  AHRI 

L.monocytogenes on Oxford media 

L.monocytogenes on ALOA media 

Fig. (18): L.monocytogenes on specific media 
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Fig. (22): Represent the presence of mphA gene in 11 isolates of L.monocytogenes. ladder (1.5KD), Lanes 1, 3, 6, 8, 
10, 11 were positive  for  mphA  gene at 403bp, Lanes 2, 4, 5, 7 & 9 isolates negative for mphA Lane, Lane pos: posi-

tive control and Lane neg: control negative  

Fig. (21): Represent the presence of tetQ gene in 11 isolates of L.monocytogenes. lanes1,3,6,7,8,10,7,11&13 
L.monocytogenes isolates with tetQ gene at 169bp.Lanes2,4,5&9 isolates negative for TeQ gene. Lane pos: control 

positive Lane neg:control negative and Lane M: ladder (1KD). 

Fig. (20): Rate of sensitivity and resistance of L.momocytogenes against different antibiotics  
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A B 

Fig. (23): Represent the detection of Vancomycin genes in 10 isolates of L.monocytogenes. A: Lane M Ladder 
(1.5kD), lanes 1-4 L.monocytogenes with vanA at 732bp, lanes 5-7 with vanB  at 632bp. B: Lane M Ladder (1.5kD), 
Lanes 1-2: L.monocytogenes vanA and van B, Lane 3: L.monocytogenes with vanA and Lane pos: (local strain ob-

tained from AHRI)  

Fig. (240: Phenotypic and genotypic rate profile of L.monocytogenes (no. 11) 
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Table (1). List of antimicrobial (AB) disks, rate of AB sensitivity and rate of AB resistance for 
L.moncytogenes isolates (11 isolates) 

Serial Antimicrobial agents Symbol 
Concentration 

(μg ) 
Rate of sensitivity 

Rate of re-
sistance 

1 Penicillin P 10 0 100 

2 Oxacillin OX 1 0 100 

3 Ampicillin AMP 10 54.5 45.5 

4 Ampicillin-subactam SAM 20 0 100 

5 Ampicillin -clavulanic acid AMC 30 0 100 

6 Pipracillin-tazablam TZP 110 0 100 

7 Cephalexin CL 30 0 100 

8 Cephradine CE 30 18.2 81.8 

9 Cefotaxeme CTX 30 0 100 

10 Cifoperazon CFP 75 100 0 

11 Cefquinome CEQ 30 0 100 

12 Meropenem MEM 10 0 100 

13 Aztreonam ATM 30 18,2 81.8 

14 Clarithromycin CLR 15 0 100 

15 Erythromycin E 15 0 100 

16 Azithromycin AZM 15 100 0 

17 Oxytetracyclin OT 30 0 100 

18 Chlorophemicol C 30 9.1 90.9 

19 Enrofloxacin ENR 5 81.8 28.2 

20 Ofloxacin OFX 5 0 100 

21 Lomofloxin LOM 10 0 100 

22 Ciprofloxacin CIP 5 100 0 

23 kanamycin K 30 0 100 

24 Novobiocin NV 30 0 100 

25 Streptomycin S 30 0 100 

26 Neomycin N 10 0 100 

27 Amikacin AK 10 36.3 63.7 

28 Vancomycin va 30 0 100 

29 
Trimethoprime/ Sulfameth-

oxazole 
TSXT 30 0 100 
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Discussion 
Two foals showed respiratory disorder and 
septicemia (pneumonia) and the rest showed 
nervous symptoms, septicemia and diarrhea. 
Septicemia and meningoencephalitis caused by 
L.monocytogenes were recorded in foal with 
immunodeficienc. Also, listeria Keratitis was 
recorded in a horse treated previously with top-
ical corticosteroids, with no specific risk have 
been detected in most equine cases (Sellon and 
long, 2014). A number of cellular factors of 
virulence have been identified for this faculta-
tive intracellular bacterium, and there is sign of 
polymorphism among different strains of L. 
monocytogenes for some of these determinants. 

This heterogeneity is associated with the abil-
ity to cause forms of the disease (WOAH 
2021). 
The predominant gross lesions were detected 
in brain, Lung spleen, liver and intestine. Brain 
showed congestion of blood vessels. Miller 
and Zachary (2017) detected that bacterial 
disease with particular infinity for CNS, invade 
through the mucosa of oral cavity and into sen-
sory and motor branches of nerves. The bacte-
ria migrate to the mid-brain and medulla. The 
infection can then spreads to other areas of 
CNS as L.monocytogenes is a motile. 
Lung had marbling appearance with hemor-
rhagic areas. Spleen showed paleness and liver 

Table (2). Phenotypic and genotypic profile of L.monocytogenes (no. 11) 

No. of 
Isolates 

% of 
isolates 

No. of 
antibiot-

ics 

% of 
AB 

phenotypic profile 
No. of 

AMR genes 

% of 
AMR 
genes 

Genomic pro-
file 

1 9.1 26 89.6 

P OX AMP SAM AMC 
TZP CL CE CTX  CEQ 
MEM ATM CLR E OT 
C ENR OFX LOM K 

NV S N AK VAN TSXT 

4 36.3 
tetQ, van A,  
vanB, mphA 

3 27.2 26 89.6 

P OX AMP SAM AMC 
TZP CL CE CTX  CEQ 
MEM ATM CLR E OT 
C ENR OFX LOM K 

NV S N AK VAN TSXT 

3 27.2 
tetQ, van A,  

mphA 

2 18.1 24 82.7 

P OX AMP SAM AMC 
TZP CE CTX  CEQ 
MEM CLR E OT C 

ENR OFX LOM K NV 
S N AK VAN TSXT 

2 18.1 tetQ, ,  mphA 

2 18.1 26 89.6 

P OX AMP SAM AMC 
TZP CL CE CTX  CEQ 
MEM ATM CLR E OT 
C ENR OFX LOM K 

NV S N AK VAN TSXT 

1 9.1 van A 

1 9.1 26 
89.6 

 

P OX AMP SAM AMC 
TZP CL CE CTX  CEQ 
MEM ATM CLR E OT 
C ENR OFX LOM K 

NV S N AK VAN TSXT 

2- 18.1 van A,van B 

1 9.1 25 86.2 

P OX AMP SAM AMC 
TZP CL CE CTX  CEQ 
MEM ATM CLR E OT 
C OFX LOM K NV S N 

AK VAN TSXT 

1 9.1 van B 

1 9.1 25 86.2 

P OX AMP SAM AMC 
TZP CL CE CTX  CEQ 

MEM CLR E OT C 
ENR OFX LOM K NV 
S N AK VAN TSXT 

2 18.1 tetQ, vanB 
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were darkness Cecum showed gangrenes while 
small intestine showed gangrens and intersus-
sipion. Bacterium extents from cell to cell in its 
replicative phase.  
Neural tissue in the current study revealed dif-
fuse activation of glia cells. In addition to mal-
ecia and degeneration of some neurons with 
thickening of meninges, that comes partially 
paralled with the results of Miller and Zacha-
ry (2017) where they recorded a meningoen-
cephalitis on medulla and pons. Early lesions 
are loose clusters of microglial cells. The au-
thors indicate to abscess formation with time 
progress as the lesions become enlarged with 
variable numbers of neutrophils. Later, micro 
abscesses form and the principal inflammatory 
cells are neutrophils. Some abscesses contain 
macrophages as principal cell type. Axon de-
generation, stage of swollen eosinophilic axon 
shaves seen. In some cases necrosis can be 
prominent. Several gram-positive coccoid can 
be observed in some lesions. Meningitis often 
severe and the exudate is  mononuclear cells 
composed of macrophages, lymphocytes and 
plasma cells with fewer neutrophils. Rutten et 
al. (2006) discussed that brain cerebral cortex 
revealed diffuse gliosis and some areas showed 
aggregation of microglia cells around ghost-
like neurons. The current histopathology study 
revealed obvious severe intussusception in 
small intestine. Miller and Zachary (2017) 
stated that intussusception may be associated 
with intestinal hypermotility and irritability. 
Hypermotility and irritability can follow   en-
teritis. Also, they added that discoloration of 
both intussusceptum and intussuscipiens is 
ranged from red to black and depend on degree 
of vascular compromise which ranging from 
congestion to hemorrhage and necrosis.  
Epithelial lining renal tubules showed necrobi-
otic changes in form of vacular degeneration. 
Interstitial nephritis in form of peri- tubular 
inflammatory cells infiltration and congested 
blood vessel were observed. Focal areas of 
hemorrhages were also detected. Tubular lu-
men contained tubular cast   with dilatation of 
Bowman´s capsule was noticed. Visceral le-
sions are partially similar to those described by 
Gelberg (2017), where recorded focal ne-
crotizing interstitial pneumonia and focal ne-
crosis in liver and spleen. Sellon and long 

(2014) mentioned that it may be difficult to 
culture organisms from brain in neural listerio-
sis because of the organisms are intra cellular 
and in low numbers. While, Rooney and Rob-
ertson (1996) recorded that the organism was 
isolated from lung, heart and brain. In the pre-
sent study the organisms, being Gram positive 
coccoid, can be demonstrated within the ne-
crotic lesions. Listeria antigen was confirmed 
with immunohistochemistry technique (IHC) 
in pulmonary and hepatic tissues, where intra 
cellular positive reaction was detected within 
pneumocytes and hepatocytes. Microscopical-
ly, the lesions of hepatic tissue include individ-
ual cell necrosis, dilatation of hepatic sinusoids 
and activation of ITO cells and deposition of 
fibrin material (which may suggest to activa-
tion of ITD cells). Meanwhile spleen showed 
complete evaculated of lymphocytes content of 
white pulp and marked thicken of trabeculi. 
Sellon and Long (2014) recorded that L. mon-
ocytogenes is a pathogen distributed worldwide 
causeing a disease in humans and different  
animal species. Clinical disease considers un-
common in horses, but sporadic cases of septi-
cemia, encephalitis and abortion have been rec-
orded. Also, Mahon and Lehman (2019) add-
ed that L. monocytogenes has long been recog-
nized to cause disease in many species of wild 
and domestic animals and it can be isolated 
from human and animal asymptomatic carriers. 
In the present study, detection of listeriolisin 
virulence gene (hylA) Fig. (19) L.monocytoges 
was recorded at 453bp (Gudmundsdottir et al. 
2004). Cifoperazon, azithromycin and ciprof-
loxacin were the drug of choice for 
L.monocytogenes as showed 100% sensitivity 
followed by enrofloxacin 81.8% (Albihn et. al 
2003 and Pagliano, et al 2017). 
In several areas, overused, misused of antibiot-
ics in persons and animals and bought over the 
counter and expended without a prescription 
from a professional. Also, antibiotics are often 
used in infections not caused by bacterial or-
ganisms and are added to animal feed as 
growth promoters play a role. (Manyi-Loh et 
al. 2023). Most of isolates showed complete 
resistance to different antibiotics. These results 
directed to study the presence of multidrug re-
sistance genes in the isolated strains as Tetra-
cycline gene (tetQ), Macrolide phosphotrans-
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ferases (mphA gene) and vancomycine genes 
(vanA and vanB). 
Tetracyclines are one of broad-spectrum antibi-
otics that comprise tetracycline, chlortetracy-
cline, doxycycline, and minocycline. These 
antibiotics prevent protein production in gram-
positive and gram-negative bacteria by pre-
venting the binding of aminoacyl-tRNA mole-
cules to the 30S ribosomal subunit 
(Schnappinger and Hillen. 1996). Since their 
overview in the 1950s, tetracyclines have been 
extensively used in human and veterinary med-
ication, as growing agents in animal business, 
and for prophylaxis in plant farming and aqua-
culture. At current, fighting to tetracyclines has 
range to practically all bacterial genera, and 
this condition maybe is the significance of pre-
ceding misuse. 
The ribosomal protection mechanisms tetracy-
cline resistance genes was identified in six 
classes: Tet M, Tet O, TetB P, Tet Q, Tet S, 
and otrA (Taylor and Chau. 1996).   
In the present study, the detection of tetQ was 
used, where 7 (63.6%) of L.monocytogenes 
isolates were positive for tetQ, this may be at-
tributed that equine were in direct contact with 
their owner and farmers as Nikolich et al. 
(1994) reported that tetQ was a characteristic 
inhabitant of the human gastrointestinal tract 
and recommended that bacteria normally pre-
sent in the guts of altered species can exchange 
DNA seemingly during transitory colonization 
of the animal intestine by human-related bacte-
ria or vice versa. 
Macrolide phosphotransferases are macrolide 
deactivating enzymes prevalent in Gram-
positive and Gram-negative bacteria (Roberts 
2008). Genes coding Mph enzymes are com-
monly originate on mobile genetic elements 
covering other macrolide resistance genes and 
genes deliberating resistance to other antibiotic 
classes. In the present study it was observed on 
chromosomal DNA of 6 isolates (54.5%) were 
positive for mphA. 
The glycopeptides vancomycin establishes an 
important class of antibiotics for the treatment 
of severe infections produced by Gram-
positive bacteria. By using multiplex PCR (m-
PCR),  5 isolates (45.5%) were positive for 
vanA resistance gene, 3 (27.3%) isolates posi-
tive for vanB, 2  isolates (18.2%) positive for 

both genes. Vancomycin resistance has certain-
ly not been distinguished in great and con-
sistent studies of L. monocytogenes, both in 
food or clinical isolates (Granier et al., 2011; 
Morvan et al., 2010; Olaimat et al., 2018; 
Yan et al., 2019). However, plasmid-encoded 
vancomycin resistance can be transported from 
Enterococcus to L.monocytogenes (Biavasco et 
al., 1996; Leclercq, et al. 1989). 
Also, the phenotypic and genotypic profile and 
rate of isolated L.monocytogenes, showed that 
9.1% of isolates resistant to 89.6% of antibiotic 
(29) used in this study and harbor 36.3% of 
Antimicrobial genes (tetQ, mphA, vanA and 
vanB), 27.2% of isolates resistant to 89.6% of 
AB and harbor 28.2% of AMR genes (mphA 
and vanA). 18.1% of isolates were resistant to 
82.7% of AB and positive for 18.1% of AMR 
genes (tetQ, mphA). 
Two isolates (18.1%) showed resistance to 
89.6% of AB and harbor 9,1% of AMR genes 
(vanA). Also, 9.1% of isolates were resistant to 
89.6% of AB but harbor 18.1% of AMR genes 
(van A, van B). On the other hand 9.1% of iso-
lates were found to be resistance to 86.2% of 
AB and harbor 9.1% AMR gene (van B), while 
other 9,1% of isolates were also resistant to 
86.2% of AB but differed in their genetic rate 
(18.1%) and profile tet Q and van B Fig. (24). 
These results revealed that L.monocytogenes 
were multidrug isolates (MDR), Morvan et al. 
(2010) and Manyi-Loh et al. (2023)    
It was concluded that accurate diagnosis of lis-
teriosis leads to proper treatment, and the gold-
en regular of isolating Listeria monocyto-
genes includes specjfic enrichment of the bac-
teriological medium to assist positive cul-
ture. The impact of histopathological study and 
immunohistochemistry beside the clinical 
symptoms and gross lesions aid and confirm 
tthe accurate diagnosis of L.monocytogenes in 
dead tissues of infected animals  
In addition, susceptibility test against different 
antibiotics of Listeria monocytogenes isolates 
needs the engagement of antibiotics that pro-
duce rapid and bactericidal achieve-
ment, thereby eradicating the pathogen. The 
source of bacterial resistance to the custom of 
antimicrobials has been attributed to the mis-
use and irresponsible use of antimicrobials. Of 
unlimited concern, and of more serious consid-
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eration, Stringent checking of antibiotics use in 
the farm is decisive to diminish additional in-
crease in antibiotic resistance among these bac-
terial isolates. 
 
Funding: The authors did not receive any 
funding for this study 
Ethical statement: “This study firmly follows 
the ethical rules established by Animal Health 
Research Institute. Informed permission was 
attained from all contributors, and their con-
cealment was maintained throughout the study. 
No contributor was pressed, and all were in-
formed of their rights to withdraw at any time. 
Data handling was transparently, and no per-
sonal data has been exposed. The research pur-
poses to add to academic information while 
maintenance the highest ethical standards in 
collection of data and analysis. 
 
References 
Albihn A.; Båverud V. and Magnusson U. 

(2003). Uterine microbiology and antimicro-
bial susceptibility in isolated bacteria from 
mares with fertility problems. Acta vet. 
scand. 2003, 44, 121-129. 

Aminov, R.I.; Garrigues-Jeanjean, N. and 
Mackie, R.I. (2001). Molecular Ecology of 
Tetracycline Resistance: Development and 
Validation of Primers for Detection of Tetra-
cycline Resistance Genes Encoding Riboso-
mal Protection Proteins Applied And Envi-
ronmental Microbiology 2001, 67, 1: 22–32. 

Biavasco, F.; Giovanetti, E.; Miele, A.; Vi-
gnaroli, C.; Facinelli, B. and Varaldo, P. 
E. (1996). In vitro conjugative transfer of 
VanA vancomycin resistance between Enter-
ococci and Listeriae of different species. Eu-
ropean Journal of Clinical Microbiology & 
Infectious Diseases, 1996, 15, 50–59. https://
doi.org/10.1007/BF01586185 

Clinical and Laboratory Standards Institute 
(CLSI) (2012). Performance Standards for 
Antimicrobial Susceptibility Testing. 2012, 
M07-A9. 32(2): 15.  

Clinical and Laboratory Standards Institute 
(CLSI) (2017). Clinical and Laboratory 
Standards Institute. Performance Standards 
for Antimicrobial Susceptibility Testing. 
2017, M100-S26, 27th ed, p. 32, 52, 54. 
http://file.qums.ac.ir/repository/mmrc/clsi%

202017.pdf 
Eyzaguirre, E. and Haque, A.K. (2008). Ap-

plication of immunohistochemistry to infec-
tions. Arch Pathol Lab Med. 2008 Mar;132, 
(3):424-31. doi: 10.5858/2008-132-424-
AOITI. PMID: 18318584. 

Gelberg, B. Howard (2014). Pathologic basis 
of veterinary disease. Sixth edition, 2014: 
ELSEVIER  

Granier, S.A.; Moubareck, C.; Colaneri, C.; 
Lemire, A.; Roussel, S.; Dao, T.T. and 
Brisabois, A. (2011). Antimicrobial re-
sistance of Listeria monocytogenes isolates 
from food and the environment in France 
over a 10- year period. Applied and Environ-
ment Microbiology, 2011, 77, 2788–2790. 
https://doi.org/10.1128/AEM.01381-10 

Gudmundsdottir, K.B.; Svansson, V.; 
Aalbæk, B.; Gunnarsson, E. and Sigurdar-
son, S. (2004). Listeria monocytogenes in 
horses in Iceland. Veterinary Record, 2004, 
155(15), 456-459. https://doi.org/10.1136/
vr.155.15.456. 

Kaur, S.; Malik, S.; Vaidya, V. and Bar-
buddhe, S. (2007). Listeria monocytogenes 
in spontaneous abortions in humans and its 
detection by multiplex PCR. J. Appl. Micro-
biol., 2007, 103: 1889–1896. 

Leclercq, R.; Derlot, E.; Weber, M.; Duval, 
J. and Courvalin, P. (1989). Transferable 
vancomycin and teicoplanin resistance in En-
terococcus faecium. Antimicrobial Agents 
and Chemotherapy, 1989, 33, 10–15. https:// 
doi.org/10.1128/AAC.33.1.10. 

Mahon, R. Connie and Lehman, C. Donald 
(2019). Diagnostic microbiology EisEVIER 
6_th ed .  

Manyi-Loh, C.E.; Okoh, A.I. and Lues, R. 
(2023). Occurrence and Multidrug Resistance 
in Strains of Listeria monocyto-
genes Recovered from the Anaerobic Co-
Digestion Sludge Contained in a Single Stage 
Steel Biodigester: Implications for Antimi-
crobial Stewardship. Microorganisms. 2023 
Mar 11;11(3):725. doi: 10.3390/
microorganisms11030725. PMID: 36985298; 
PMCID: PMC10056191. 

Morvan, A.; Moubareck, C.; Leclercq, A.; 
Herve-Bazin, M.; Bremont, S.; Lecuit, M. 
and Le Monnier, A. (2010). Antimicrobial 
resistance of Listeria monocytogenes strains 

https://doi.org/10.1007/BF01586185
https://doi.org/10.1007/BF01586185
http://file.qums.ac.ir/repository/mmrc/clsi%202017.pdf
http://file.qums.ac.ir/repository/mmrc/clsi%202017.pdf
https://doi.org/10.1128/AEM.01381-10
https://doi.org/10.1136/vr.155.15.456
https://doi.org/10.1136/vr.155.15.456


216 

Animal Health  Research Journal Vol. 9, No. 2, December 2024                                                   Randa et al.                  

isolated from humans in France. Antimicro-
bial Agents and Chemotherapy, 2010, 54, 
2728–2731. https://doi. org/10.1128/
AAC.01557-09. 

Nguyen, M.C.P.; Woerther, P.; Bouvet, M.; 
Andremont, A.; Leclercq, R. and Canu, A. 
(2009). Escherichia coli as reservoir for mac-
rolide resistance genes. Infect Dis. 2009 
Oct;15(10):1648-50. doi: 10.3201/
eid1510.090696. PMID: 19861064  

Nikolich, M.P.; G. Hong; N.B. Shoemaker 
and A.A. Salyers (1994). Evidencevfor the 
horizontal transfer of tetQ between bacteria 
that normally  colonize humans and bacteria 
that normally colonize livestock. Appl. Envi-
ron. Microbiol. 1994, 60:3255–3260. 

Olaimat, A.N.; Al-Holy, M.A.; Shahbaz, 
H.M.; Al-Nabusli, A.A.; Abu Ghoush, 
M.H.; Osaili, T. and Holley, R.A. (2018). 
Emergence of antibiotic resistance in Listeria 
monocytogenes isolated from food products: 
A comprehensive review. Comprehensive 
Reviews in Food Science and Food Safety, 
2018, 17, 1277–1292. 

Orsini, A. James and Divers, J. Thomas 
(2014). Equine Emergencies treatmentent 
and procedures. Fourth edition, 2014 https://
www.sciencedirect.com/
book/9781455708925/ equine-emergencies.  

Pagliano, P.; Arslan, F. and Ascione, T. 
(1997). Epidemiology and treatment of the 
commonest form of listeriosis: Meningitis 
and bacteraemia. Infez. Med. 2017, 25, 210–
216. 

Patel, R.; Uhl, J.R.; Kohner, P.; Hopkins, 
M.K. and Cockerill, F.R. 3rd (1`997). Mul-
tiplex PCR detection of vanA, vanB, vanC-1, 
and vanC-2/3 genes in enterococci. J Clin 
Microbiol. 1997 Mar;35(3):703-7. doi: 
10.1128/jcm.35.3.703-707.1997. PMID: 
9041416; PMCID: PMC229654. 

Roberts, M.C. (2008). Update on macrolide-
lincosamidestreptogramin, ketolide, and oxa-
zolidinone resistance genes. FEMS Microbi-
ol Lett 2008, 282: 147–159. 

Rooney, R. James and Robertson, L. John 
(1996). Equine pathology . Iowa state univer-
sity press/ AMES. 1996 

Rutten, M.; Lehner, A.l.; Pospischil, A. and 
Sydler, T. (2006). Ceregbral listeriosis in an 
adult Freiberger geldiig. J. Comparative Pa-
thology, 2006, 134 (2/3): 249-253. 

Schnappinger, D. and W. Hillen (1996). Tet-
racyclines: antibiotic action, uptake, and re-
sistance mechanisms. Arch. Microbiol. 1996, 
165:359–369. 

Sellon, C. Debra and Long, T. Maureen 
(2014). Equine infection diseases Saunders, 
an imprint of Elsevier Inc. 2_nd ed. 2014. 

Suvarna, K.S.; Layton, Ch. and Bancroft, 
J.D. (2012). Bancrofts theory and Practice of 
Histological techniques; Expert consult:  
2012, Online and Print , 7e 7th Edition ISBN 
– 13: 978-0702042263. ISBN-10: 
0702042269. 

Taylor, D.E. and A. Chau (1996). Tetracy-
cline resistance mediated by ribosomal pro-
tection. Antimicrob. Agents Chemother. 
1996, 40:1–5. 

Uk standards for microbiology investiga-
tions (UK SMI) (2020). Identification of 
Listeria species, and other non-sporing Gram 
positive rods (except Corynebacterium) https 
2020 ID 3, www.gov.uk/government/colle-
ctions/standards-for-microbiology-investigat-
ions-smi 

Whitman, K.J.; Bono, J.L.; Clawson, M.L.; 
Loy, J.D.; Bosilevac, J.M.; Arthur, T.M. 
and Ondrak, J.D. (2020). Genomic-based 
identification of environmental and clinical 
Listeria monocytogenes strains associated 
with an abortion outbreak in beef heifers 
BMC Vet Res. 2020 Feb 22;16 (1):70.doi: 
10.1186/s12917-020-2276-z.  

WOAH (2021).  WOAH Terrestrial Manual 
2021. Listeria monocytogenes chapter 3.10.5. 

Yan, S.; Li, M.; Luque-Sastre, L.; Wang, 
W.; Hu, Y.; Peng, Z. and Li, F. (2019). 
Susceptibility (re)-testing of a large collec-
tion of Listeria monocytogenes from foods in 
China from 2012 to 2015 and WGS charac-
terization of resistant isolates. Journal of An-
timicrobial Chemotherapy, 2019.  74, 1786–
1794. https://doi.org/10.1093/jac/dkz126. 

https://www.sciencedirect.com/book/9781455708925/
https://www.sciencedirect.com/book/9781455708925/
https://www.sciencedirect.com/book/9781455708925/
https://doi.org/10.1093/jac/dkz126

