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Abstract: Fungus isolates were obtained from the roots and leaves of the infected broad bean from Hawija district of
Kirkuk city and isolated on the medium of PDA by examining its morphological and phenotypic characteristics of the
fungus and the shape of conidia. In this study, 16 male rabbits were brought from the local markets of the city of Kirkuk
and divided into 4 groups, each group consisting of 4 rabbits, the first group includes a control group, the second group is
an infected group, the third group is an infected group that was treated with 50 mg of plant leaf extract, and an infected
group was treated with 100 mg of leaf extract, after which Oxidative stress factors levels were checked. Oxidative stress
factors showed high levels of MDA in infected rabbits compared to normal rabbits (P < 0.05), while GSH and catalase
levels appeared lower compared to MDA in infected rabbits (P < 0.05), while in the group of rabbits treated with leaf
extract 50 mg and 100 mg) showed few changes in concentrations MDA, GSH and Catalase compared to normal rabbits

(P < 0.05).
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INTRODUCTION

Arum maculatum belongs to the Araceae family
and is a flowering plant species found in woodlands. It
grows and is widely found in various regions of Europe,
the Eastern Caucasus, and Turkey. Its leaves appear in
the spring, and its leaves reach a length of 7 cm to 20 cm

[1].

Above the male flowers of this plant, there is a
ring of hair that forms an insect trap. Insects, particularly
owl-midges like Psychoda phalaenoides, are attracted to
the bulb due to their fecal odor and the temperature
around it, which can be up to 15 °C warmer than the
surrounding environment [2].

The root-tuber of A. maculatum can grow to be
quite large and serves as a storage organ for starch. In
mature plants, the tuber can be located as deep as 400
mm below the surface of the soil the plant relies on birds
to disperse its seeds by consuming the berries. When A.
maculatum is in its seedling stage, it develops small light
green leaves that lack the glossy appearance of mature
leaves. At approximately 5 months of age, the leaves
begin to grow larger and become more shiny. By the time
the plant reaches one year, all its leaves are wilted and

shiny at the end, and in the summer it blooms and grows

3.

The roasted root of the cuckoo plant, known as
Portland sago, was once traded and consumed. It was
used to make salop, a popular drink before tea or coffee,
and served as a substitute for arrowroot [4]. However, it
is important to note that improper preparation can make
it highly toxic. The leaves are fermented with yogurt and
then simmered for several hours to remove toxins.
Fusarium incarnatum is a pathogenic fungus belonging
to the genus Fusarium of the family Nectriaceae. It is
commonly found in natural environments and forms the
Fusarium incarnatum-equiseti species complex (FIESC)
[6], which is associated with more than 40 species. This
complex is distributed in subtropical and temperate
regions worldwide, leading to numerous reports of plant
diseases [7]. Fusarium incarnatum produces various
mycotoxins, including  zearalenone  from the
trichothecene group, which can cause diseases in both
plants and animals [8]. Under laboratory conditions,
cotton-like fungi form colonies on PDA and develop
chlamydospores, conidia, and macroconidia that produce
polyspores [9]. While FIESC colonies resemble
Fusarium incarnatum, they may have slight differences
in color and texture depending on the species present
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within the complex [10]. Fusarium incarnatum is a
widespread pathogenic fungus that significantly affects
crop yields worldwide. It can also infect animals and
humans, causing a range of diseases [11]. Cases of wheat
scab caused by FIESC have been documented in Mexico,
and there have been reports of Fusarium infection in
humans with polytetrafluoroethylene dialysis grafts [12].

MATERIALS & METHODS
2.1. To collect and isolate fungi from plant samples
Samples of plants showing symptoms such as
leaves and stems were collected in the Hawija area of
Kirkuk, Irag. In the laboratory, these samples undergo a
series of procedures. Wash first with tap water, then with
sterile distilled water. To start, the samples were
thoroughly rinsed with sterile distilled water to remove
any traces of the sterilizing solution. Once this was
completed, filter paper was used to dry the plant parts. A
9 cm diameter Petri dish was then prepared with the
standard PDA culture medium. Each plate
accommodated four plant parts, with a total of three
plates assigned to each plant part. To inhibit the growth
of fungi in the culture medium, the dishes were placed in
an incubator with a temperature set at 25 + 2 °C for a
period of 5 to 7 days. To achieve pure fungal isolates, the
fungal colonies that developed underwent a purification
process. By using sterilized cork borers that were treated
with alcohol and exposed to a flame, the fungus
surrounding the plant parts was delicately eliminated.
The isolated portion was then transferred to a Petri dish
containing PDA medium. The plates were once again
placed in the incubator under the same previously
mentioned conditions to ensure the growth of
uncontaminated fungal isolates [13].

2.2. Morphological identification of isolated fungi
Morphological characteristics of the isolated
fungi were recorded by aseptically removing 5 mm
diameter disks from pure colonies after 5 days of growth.
The sections were then placed in the center of a Petri dish
containing PDA and incubated. Observe fungi and record
their morphological characteristics using a binocular
microscope and the naked eye. Record the shape, size,
edges, brightness, transparency, and color of isolated
fungal colonies. To determine the color of the filaments
and spore structures of fungi, it is necessary to examine
all developing fungi under a light microscope. In the
process of this analysis, classification is facilitated by
meticulously observing and recording a multitude of
details, including shape, color, size, and other pertinent
microscopic  attributes.  The  phenotypic  and
morphological traits of the fungi that have been
identified and isolated are comprehensively documented.
In order to maintain the fungal cultures, sections are
collected from the edges of colonies using sterile loop
carriers and used to inoculate solid medium slants. These
slants are then stored in a refrigerator at a temperature of
4°C until they are needed for future experiments [14, 15].

Preparation of conidial suspension

To quantify the conidia, a light microscope is
utilized, following the formula: Conidial concentration =
Z x 4 x 10"6 / n. In this equation, Z represents the total
count of conidia, while n represents the total number of
small squares [16].

Extraction technique for Arum maculatum leaves
Considering the traditional usage of this plant
by the general public, water was chosen as the extraction
solvent. In the water fermentation method (FW:
Fermented in Water), fresh plant material was combined
with water at 100 °C (leaf water ratio: 1:2), sealed, and
left at room temperature for 24 hours. Filtration was
performed after the designated time period [17].

Animal model selection

16 adult males were purchased locally from
markets in Kirkuk city, with an average weight of 1.5 kg
and an age range of 1 year. All animals had free access
to food and water and strict observation protocols were
implemented to prevent possible infections.

The experimental setup

The experimental setup involved the utilization
of male rabbits, which were divided into four groups,
each consisting of four rabbits. The first group, known as
the control group, was provided with regular food and
served as the control for the study. The second group,
referred to as the infection group, was subjected to
intraperitoneal injection of Fusarium incarnatum
conidia. Unfortunately, these rabbits succumbed to the
infection.

In the treatment group receiving a dosage of 50
mg, rabbits were administered intraperitoneal injections
of Fusarium incarnatum conidia, followed by a three-
week course of root extract treatment before being
sacrificed. Similarly, in the treatment group receiving a
dosage of 100 mg, rats were intraperitoneally injected
with Fusarium incarnatum conidia, underwent a three-
week treatment regimen with root extract, and were then
euthanized.

Sample collection

To collect a sample, anesthesia is administered,
and a blood sample is obtained through a cardiac
puncture, which is then placed in a test tube. Once the
blood has coagulated, the tubes containing the samples
are centrifuged at 5000 rpm for 10 minutes to separate
the serum. Simultaneously, the lungs are promptly
extracted and homogenized with NaCl. The resulting
supernatant and serum are carefully extracted and stored
in a frozen state until they are ready to be utilized [18].

Oxidative stress factors

MDA (malondialdehyde), determined by
thiobarbituric acid (TBA) according to method [19] and
glutathione (GSH) by using DTNB, estimated catalase
according to method [20].
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Statistical Analysis

To evaluate the significance of the variability
between the treatment and control groups, the statistical
analysis involved utilizing the analysis of variance
(ANOVA) test through the Minitab statistical program.

RESULTS AND DISCUSSION

Fungal Isolation and Morphological Characteristics
The physical characteristics of the fungus

obtained from vetch are used for its identification. Pure

colonies grown on PDA medium vary in color from
cream to golden brown and have a rough, cotton-like
texture along the edges (Figure 1). After 4 to 5 days, the
colonies completely cover the plate and are cream to
light brown on the reverse side. Three types of spores
were observed: macroconidia, which were 16 in
number.85 - 25.33 x 4.34 - 4.09 um, Microconidia,
measuring 7.52 - 12.62 x 2.47 to 422 pum and
Chlamydospores range from 9.77 to 10.11 x 5.57 - 7.62
pum (Figure 1). These results are consistent with previous
research [21, 22].

Figure 1: A- Fusarium incarnatum; B- Microconidia; C- Macroconidia

Oxidative stress factors

The MDA values of rabbits injected with
Fusarium incarnatum (serum: 2.92 + 0.93 and lung: 2.73
+0.75) were significantly increased (P < 0.05) compared
with normal rabbits (serum: 1.79 + 0.15 and lung: 1.9 +
0.89). The MDA values of the groups treated with
alocasia leaf extract (50 mg and 100 mg) did not change
significantly compared with normal rabbits (P < 0.05).
The GSH values of rabbits injected with Fusarium
incarnatum (serum: 0.333 + 0.083 and lung: 0.254 +
0.086) were significantly increased (P < 0.05) compared

with normal rabbits (serum: 0.95 £ 0.2 and lung: 0.92
0.53). There was no significant change in GSH levels in
the groups treated with Arum maculatum leaf extract (50
mg and 100 mg) compared with normal rabbits (P <
0.05). Catalase levels in rabbits injected with Fusarium
incarnatum (serum: 0.78 £ 0.77 and lung: 0.79 + 0.082)
were significantly lower and significantly increased (P <
0.05). Catalase concentrations in groups treated with
Arum maculatum leaf extract (50 mg and 100 mg)
showed insignificant changes (P < 0.05) compared with
normal rabbits, as shown in Figure 2 and 3.
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Figure 2: Oxidative stress factors levels in groups of study (blood serum)
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Figure 3: Oxidative stress factors levels in groups of study (lung)

Fusarium species are important plant pathogens
in many species. plants around the world [23, 24].
Fusarium species are considered to be major pathogens
of protea plants worldwide [25]. Fusarium is a
filamentous fungus that occurs in soil and air throughout
the world, particularly in tropical and temperate regions
[26]. They are primarily plant pathogens but sometimes
cause serious infections in livestock. The main site of
entry of Fusarium in lung transplant patients is inhalation
of Fusarium conidia into the respiratory tract, followed
by skin and mucosal lesions [27-29]. Fusarium species
are ubiquitous in the environment and Fusarium conidia
have been detected in outdoor air samples [27]. One
study18 found that Fusarium was more common than
Aspergillus in air samples. Fusarium species have also
been isolated from indoor water storage systems and
outdoor water bodies. Water-related activities such as
outdoor swimming and water sports may cause Fusarium
conidia to aerosolize, allowing them to enter the air and
more easily spread through the respiratory tract [29, 30].
In most cases of disseminated fusarium in lung transplant
patients, the lungs are affected [30]. Pulmonary
involvement is associated with increased mortality even

after controlling for immune status. Pulmonary lesions of
Fusarium pneumonia include nodular and cavitated
lesions as well as nonspecific alveolar or cavitated
lesions. interstitial  penetration [31].  Clinical
manifestations are often nonspecific and include
dyspnea, dry cough, and pleuritic chest pain. The toxic
effects of mycotoxins can lead to oxidative stress (OS)
and free radical production. Based on [32] [33].
Dysfunction of the antioxidant system leads to an
increase in the number of free radicals that damage DNA,
proteins, and lipids [34]. Cells typically produce
balanced amounts of free radicals and antioxidants.
External parameters can promote the development of
oxidative stress and excessive production of free radicals
[35], leading to an imbalance in cellular homeostasis
mechanisms. Oxidative stress may occur due to damage
to the antioxidant system and excessive production of
free radicals [36]. Many studies have been conducted to
investigate the effects of wvarious mycotoxins on
antioxidant enzymes in poultry and pigs. The results of
[37] showed that consumption of AFBL1 in chickens
induced oxidative stress in the spleen, as evidenced by
decreased levels of antioxidant enzymes (e.g., GSH-PX,
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GR, CAT) as well as malondialdehyde (MDA) and GSH
levels [38] MDA represents the most important indicator
for monitoring oxidative stress resulting from the process
of lipid peroxidation and oxidative damage caused to
tissues by reactive oxygen species (ROS) [39]. The
decrease in the level of glutathione is due to several
reasons, including an increase in its consumption rate,
which is one of the most important non-enzymatic
antioxidants in removing free radicals and their products,
as it is transformed from the active form to the inactive
form Glutathione disulfide. The sulfur group in the
composition of GSH is a good reducing agent, as a
hydrogen atom easily blows away. This is due to the
weakness of the bond between sulfur and hydrogen (S-
H) and the strength of the bond between carbon and
hydrogen (C-H) in free radicals. Therefore, it protects
cell membranes from free radical damage. One of the
reasons for the low level of GAH is a deficiency in the
raw materials for its construction, especially the
coenzyme (reduced form) NADPH produced. From the
pathway, pentaphosphate sugar, which is the catalyst for
the action of the GSred enzyme, which works to restore
the active form of glutathione from the inactive form
[40].
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