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Abstract— Listeria Monocytogenes (LM) can defined as
pathogenic bacterium that caused listeriosis, a disease affected
both humans and animals, this organism characterized by its
ability to live inside host cell and adapt to a wide range
environmental condition and lead to sever health problems.
Aim of this study to evaluate the biochemical and
histopathological impacts of L-carnitine as a protective agent
against Listeria monocytogenes (LM). A total of Sixty (60)
white albino female mice aged 7- 9 weeks and average weight
25-30grms, were randomly divided into three groups (n=20
each), Groupl(G1) considered as Negative control, Group2
(G2) was oral administrated with L-carnitine for 21 days
followed by intraperitoneal (IP) injection of LM (0.1 ml of
1.5x108 CFU/ml); and Group3 (G3) was injected with LM
alone. Two weeks’ post-infection, when clinical signs of the
listeriosis appeared, all animals were anesthetized for blood
collection to assess oxidative stress  biomarkers:
Malondialdehyde  (MDA) and  Glutathione  (GSH).
Subsequently, animals were Euthanized, and internal organs
(liver and brain) were harvested and preserved in 10% formalin
for histopathological examination using hematoxylin and eosin
staining. Results of Biochemical analysis revealed a significant
different (P<0.05) and elevation in MDA levels in G3
(554.00+£13.43) compared to G2 (247.33+8.67) and Gl
(229.96 £4.89) Conversely, GSH levels were significantly
different (P<0.05) that revealed higher in G1 (33.37+2.84),
and markedly reduced in G2 (11.81+0.6) and G3
(25.66 £1.56) 8). Histopathological findings in G2 showed
Milder changes, indicating partial protection by L-carnitine
while in G3 revealed severe liver damage, including
granulomatous lesions, vacuolar degeneration, inflammatory
infiltration, and vascular congestion. Similarly, in brain tissue
of G2 showed reduced neuronal injury, minimal inflammation,
and better tissue preservation, demonstrating the
neuroprotective role of L-carnitine while in  G3 exhibited
perivascular cuffing, neuronal degeneration, microglial
activation, and mild meningitis. In conclusion, the results
showed that L carnitine act as anti-oxidant by reduce oxidative
damage by (LM) infection, this results appeared by measure the
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levels of MDA and GSH in the serum of female albino mice
and result of histological sections.
Keywords — Listeria monocytogenes, Listeriosis, L-carnitine,
Histopathology, Oxidative stress.

INTRODUCTION

Listeria monocytogenes (LM) is a Gram-positive, rod-
shaped bacterium that causes a disease known as listeriosis. It
is commonly transmitted through the consumption of
contaminated foods such as undercooked meats or
unpasteurized dairy products and caused fatal infectious disease
in animals especially in cattle, birds, fish and crustaceans (1)
This pathogen is capable of surviving in a wide range of
environmental conditions, including refrigeration temperatures
and high salt concentrations, making it a significant concern in
food safety (2). Listeriosis can lead to septicemia, meningitis
fetal loss in pregnant women and immunocompromised
individuals, and is the third leading cause of foodborne
mortality (3). The disease caused by listeria is defined by a
variety of disorders classified into two types: severe invasive
listeriosis and non-invasive febrile gastroenteritis (4). Due to its
ability to cross the intestinal, blood-brain, and placental
barriers, Listeria monocytogenes is considered a major public
health threat worldwide (5,6). L-carnitine defined as important
amino acid that the body produced from lysine and methionine,
by specific biosynthetic pathway (7). L-carnitine synthesized
from the liver and had the ability transport through blood stream
that reach to skeletal and cardiac muscle (8). L-carnitine plays
a crucial role in transporting long-chain fatty acids into
mitochondria for B-oxidation, supporting ATP production and
thereby contributing to heart, muscle, and neural health, it’s
widely recognized as a potent antioxidant that plays a critical
role in protecting cells against oxidative damage induced by
various pathogenic factors. According to (9), supplementation
with L-carnitine significantly reduces oxidative stress markers
such as malondialdehyde (MDA) and increases the activity of
antioxidant enzymes including superoxide dismutase (SOD).
These findings indicate that L-carnitine enhances the cellular
antioxidant defense system, thereby limiting lipid peroxidation
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and membrane damage caused by reactive oxygen species
(ROS). Furthermore, (10) reported that increased serum levels
of L-carnitine are positively correlated with reduced cellular
alterations under oxidative stress conditions, such as hypoxia or
infection. This suggests that L-carnitine not only scavenges free
radicals but also stabilizes mitochondrial function, which is
often impaired during infection or inflammation. And this
substance proved in some studies that its used to treat some
cases as Alzheimer’s and hepatic encephalitis (11). The aim of
this study was to evaluate the effect of infection with Listeria
monocytogenes on oxidative stress markers in animal tissues by
measuring malondialdehyde (MDA) and glutathione (GSH)
levels, as well as to investigate the protective effect of L-
carnitine in reducing oxidative damage and improving
antioxidant status compared with the Control Group.
Experimental design

In this study, sixty (60) white female mice are used; aged 7-
9 weeks and average weight 25-30gms, housed and maintained
in the animal house of Veterinary Medicine college with
optimal conditions and feed on special formula (food pellets)
with clean water, the all experimental animals were housed in a
clean plastic cages, which were contain sawdust as bedding
changed twice a week to ensure a clean environment.Sixty (60)
albino female mice were divided randomly into four groups as
follows: G1: (n=20) Negative control group fed on special
formula (food pellets) with clean water. G2:(n=20) firstly oral
administration of L carnitine daily for 21 days then infected
with Listeria monocytogenes 0.1ml (1.5X10® CFU/ml)
intraperitoneal on day 22 and sacrificed after 2 weeks (35days).
G3: (n=20) infected with Listeria monocytogenes (1.5X10%
CFU/ml) intraperitoneal on day 22 and sacrificed after 2 weeks
(35days). Evaluate levels of Biochemical test by measure
MDA and GSH and study the histopathological findings of liver
and brain by light microscope for all groups.
Determination of MDA with GSH by ELISA technique:

ELISA Kit obtained from Elabscience U.S.A Used for
detected concentration of Malondialdehyde and glutathione
from serum of female mice as (nmol/ml) and this test performed
according to the protocol of the company.

MATERIALS AND MTHODS

Preparation of culture media

All media in this study were preparation according to
instructions of manufacturing companies keep in refrigerator at
4°C, finally it used for growth of Listeria monocytogenes (12).
Histopathological examination

Ten percent formalin was prepared by taking 10 standard
solution concentration 37-40% formalin and completed with 90
ml of tap water according to (13).
Preparation of Listeria monocytogenes

According to McFarland tube number 0.5 LM prepared for
injection of female mice (14).
Preparation of L carnitine.

The calculated dose was 0.1 mL per 10 g of mouse body
weight, which corresponds to a dose of 0.5 mg/kg of L carnitine
according to (15).

Statical analysis

Statistical analysis of data was performed using SAS
(Statistical Analysis System version 9.1). One-way ANOVA
and Least significant differences (LSD) post hoc test were
performed to assess significant differences among means. P <
0.05 is considered statistically significant. (16).

RESULT AND DISCUSSION

Results of biochemical assay;
Malondialdehyde

The results in Table 1 reveal significant differences in
Malondialdehyde (MDA) levels among the groups (P<0.05).
Group G3 (mice injected with Listeria monocytogenes only)
exhibited the highest MDA concentration (554.00 + 13.43),
indicating a substantial increase in lipid peroxidation. In
contrast, groups G2 and G1 showed markedly lower levels, with
G2 at (247.33 £8.67) and G1 at (229.96 & 4.89). These findings
suggest that Listeria infection alone (G3) significantly elevated
oxidative stress, while treatments or interventions in G1 and G2
were associated with reduced MDA levels.

Table 1. refers to statical value of MDA level in albino female

mice
Groups MDA nmol/ml
Gl 229.96+4.89hc
G2 247.33+£8.67b
G3 554.00+13.43a
LSD =30.52
Means with different small letters in the same rows are
significantly different. * (P<0.05)

Glutathione

The results presented in Table 2 indicate significant
differences in Glutathione (GSH) levels among the groups
(P<0.05). Group G1 showed the highest GSH concentration
(33.37 + 2.84a), whereas a marked decrease was observed in
group G2 (11.81 £ 0.68c). Group G3, on the other hand,
displayed values similar to those of G1 (33.37 + 2.84a),
suggesting that the change in GSH levels was mainly associated
with the treatment effect in G2, while no substantial differences
were observed between G1 and G3.

Table 2: refers to statical value of GSH level in albino female

mice
Groups GSH nmol/ml
G1 33.37+2.84a
G2 25.66+1.56b
G3 11.81+0.68¢
LSD =5.47
Means with different small letters in the same rows are
significantly different. * (P<0.05)

Histopathological examination

The results of histopathological study in Control negative
showed no clear pathological changes in liver and brain while
in G3 in liver section shows multiple granulomatous lesion in
liver parenchyma Figure (1) addition to vacuolar degeneration
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and congested blood vessels Figure(2) and the histopathological
section of the  brain show sever edema Figure (3) with
congested blood vessel, edema and vacuolar degeneration
Figure(4) and in results of G2 the liver section show
infiltrations of inflammatory cell, congested of blood vessels
and vacuolar degeneration of hepatocyte Figure (5) in other
sections appeared moderate inflammatory cell aggregation and
edema Figure( 6). While brain tissue shows clear edema Figure
(7,8).

Figure 3.section in brain of female mice at two weeks’ post-
infection with Listeria monocytogenes shows sever edema
(black arrows) (H& E stain 40X).

3

Figure 1. section in liver of female mice at two weeks’ post-
infection with Listeria monocytogenes shows multiple
granulomatous lesions in the liver parenchyma (black arrows)
(H& E stain 10X).

Figure 4. section in brain of female mice at two weeks’ post-
infection with Listeria monocytogenes shows congested blood
vessels (black arrows), vacuolar degeneration (blue arrow) and
edema (green arrow) (H& E stain 10X).

Figure 2. section in liver of female mice at two weeks’
post-infection with Listeria monocytogenes shows congestion
of central vein (black arrow) and vacuolar degeneration of
hepatocyte (green arrows) (H& E stain 40X).

Figure 5. Histopathological section in the liver of female mice
at 21 days administrated with L carnitine then infected with
Listeria monocytogenes, shows inflammatory cells aggregation
in the liver parenchyma (black arrow) with vacuolar
degeneration of hepatocyte (blue arrow) (H& E stain 40 X).
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Figure 6. Histopathological section in the liver of female
mice at 21 days administrated with L carnitine then infected
with Listeria monocytogenes, shows  inflammatory cells
infiltration in the portal area (black arrow) (H& E stain 40X).

Figure 7. Histopathological section in the brain of female mice
at 21 days administrated with L carnitine then infected with
Listeria monocytogenes, shows edema (black arrow) with
moderate inflammatory cells aggregation around congested
blood vessels (blue arrow) (H& E stain 40X).

Figure 8. Histopathological section in the brain of female mice
at 21 days administrated with L carnitine then infected with
Listeria monocytogenes, shows moderate edema (black arrow)
(H& E stain 40X).

The result of this study revealed significant chief effect in(
table 1), this table showed significant increase in levels of MDA
in G3 compared with G1 and G2, this increased attributed to
oxidative stress induced by listeriosis, elevation of MDA used
as indicator of damaged tissue by listeriosis, this result agreed
with (17), as stated in their study that bacterial infection by
listeria monocytogens can trigger an acute inflammatory
response leading to excessive production of reactive oxygen
species (ROS) and reactive nitrogen species. While in G2 the
levels of MDA showed significant decrease when compared
with result in G4 and marked elevated when compared with G1,
indicating the antioxidant and cytoprotective effect of I-
carnitine does not caused obvious tissue damage and the
increase in levels occurred due to I-carnitine enhance the
cellular metabolic activity and mitochondrial activity therefore
MDA may remain slightly higher than levels in G1 but still
within normal or non-pathological limits. These results agreed
with (18) reported that L- carnitine used as antioxidant that
reduce the oxidative stress and reactive oxygen species that
induced due to bacterial infection. The result that showed in
table 2 reveals significant increase due to GSH that serves as a
major intracellular antioxidant that protecting cells against
oxidative stress that induced by listeria monocytogens
infection. This increased in G2 due to I-carnitine serve as a
major antioxidant that reduce the production of ROS and
improvement the mitochondrial activity with reduce production
of ROS all that caused increased in GSH levels while in G3 the
levels of GSH decreased due to L.M infection caused
production ROS inside the cells and tissue that caused rapid
conception to GSH because its acts as an antioxidant addition
to it used in utilizing ROS these results agreed with (19).

The histopathological findings in group G3 (group of
animal that infected with Listeria monocytogenes only),
showed severe liver and brain lesions including granulomatous
lesions, central vein congestion, vacuolar degeneration. these
result agreed with (20) who reported that presence of multiple
granulomatous lesions appear in the liver after infection with
Listeria monocytogenes, indicating an active immune response
to contain the bacteria. The histopathological lesion of this
study shows also vacuolar degeneration and cytoplasmic
swelling these result agreed with (21) who reported that these
lesions caused cellular injury resulting from oxidative stress
and acute inflammation. The result of Histopathological
examination of liver sections of group G2 (group of animals
that administrated | carnitine then infected with Listeria
monocytogenes) agreed with (22) who reported that protective
effect of L-carnitine against Listeria-induced hepatic injury, as
vacuolar changes and immune cell infiltration indicate cellular
stress and immune activation. L-carnitine is known to exhibit
antioxidant and anti-inflammatory properties, which may have
mitigated the severity of hepatic damage by reducing oxidative
stress and modulating immune responses. L-Carnitine in this
study used to decreased the harmful effects of listeria
monocytogenes.

In contrast, the liver tissues of group G2, which received
an L-carnitine supplement prior to infection, exhibited less
severe histological alterations. Mild vacuolar degeneration,
vascular congestion, and a limited number of immune cells
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were observed. These findings suggest that L-carnitine exerted
a protective effect, due to its antioxidant properties and its role
in maintaining cellular homeostasis, thereby minimizing the
extent of cellular injury. Overall, the histological findings
demonstrate that Listeria monocytogenes causes notable and
potentially harmful effects on liver tissue.

Similarly, the histological examination of the brain tissues
from each experimental group demonstrated clear pathological
changes induced by Listeria monocytogenes, with the severity
of these alterations varying depending on the administration of
L-carnitine. In group G3, which was infected with Listeria only,
the brain sections showed marked inflammatory infiltration,
particularly around the meninges and ventricles, accompanied
by neuronal degeneration and occasional perivascular edema.
This result is consistent with the observations of (23), who
reported that neuropathological changes in brain tissues
exhibited significant meningeal inflammation, perivascular
cuffing, and neuronal damage due to the activation of
microglial cells and infiltration of peripheral immune cells.
While in group G2, which received L-carnitine prior to Listeria
infection, exhibited less pronounced histopathological
alterations. Mild inflammatory infiltration was observed and
reduced neuronal degeneration. The maintenance of more intact
brain architecture suggests that L-carnitine exerted a
neuroprotective effect through its antioxidant activity and its
ability to support mitochondrial function, thereby mitigating
oxidative stress and limiting the extent of neuronal injury.

Conclusions

This study results showed that infection with (LM) lead to a
marked increase in oxidative stress, as indicated by elevated
MDA levels and a significant decrease in GSH levels, reflecting
tissue damage. In contrast, in group of animals that
administrated L-carnitine reduced MDA levels and improved or
increased GSH levels, demonstrating its antioxidant effect and
protective role against oxidative damage by (LM).
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