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A Study on the Physio-Therapeutic Effects of Myrtle (Myrtus Communis L.) Leaf-
and Eucalyptus Leaf-Extracts on the Proliferation of Diarrhea-Inducing
Escherichia Coli, Shigella, and Salmonella In Broilers Chickens.

Salim Hussein Jari Abstract: This study was conducted to investigate the
effectiveness of graded concentrations of myrtle (Myrtus
communis L.) leaf- and Eucalyptus leaf-extracts (MLE and ELE,
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concentration. Two control groups (water or ethanol) were used
as six plates each. The results showed significant (p<0.05) effects
of all concentrations for both extracts in inhibiting the growth of
all bacteria compared with that from the controls. In a brief,
significant (p<0.05) levels of bacterial inhibition were reported
and were the highest from the aqueous MLE against the bacterial
growth at 75 and 100mg/ml exceeding the effects of ampicillin
and ciprofloxacin. At the second level, the aqueous and alcoholic
ELE at 100mg/ml surpassed the impacts of ampicillin and
ciprofloxacin against the bacterial growth. The alcoholic MLE
came at the third place in its effectiveness against the tested
pathogenic bacteria. The herein study findings suggest high
effects of all myrtle leaf- and Eucalyptus leaf-extracts on the
proliferation of diarrhea-inducing Escherichia coli, Shigella, and
Salmonella in broilers chickens with the most impacts generated
from the aqueous extract of myrtle leaves.
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Introduction
Throughout ancient history, humans have employed various natural resources, including plants and

microorganisms, for medicinal purposes in order cure and manage diseases. Based on fossil records, it
can be inferred that humans have been utilizing plants for medicinal purposes for a minimum of
60,000 years (1). The utilization of natural substances as therapeutic agents undoubtedly posed a
significant obstacle for early human populations. There exists a strong likelihood that in their quest for
sustenance, early Homo sapiens frequently ingested toxic plants, resulting in symptoms such as
emesis, diarrhea, unconsciousness, or other adverse physiological responses, potentially culminating in
fatality. Nevertheless, through this approach, early humans could acquire knowledge pertaining to
consumable substances and medicinal resources (2).

Traditional medicines are derived from natural sources and hold significant value in healthcare
practices. These forms of medicine have been widely practiced across the globe for several centuries,
and in some cases, even centuries. Over time, they have evolved into well-structured and regulated
systems of medical practice. Despite potential flaws in their different manifestations, these repositories
remain a valuable source of human understanding (3-8).

The significance of mitigating the detrimental impact of microorganisms has gained
prominence due to growing apprehensions regarding the sustainability of human existence. A diverse
array of microorganisms coexists in a symbiotic relationship with the human body and its surrounding
ecosystems. However, when the proliferation of microbes becomes unregulated and occurs at an
accelerated rate, it can give rise to various hazardous complications (9—12). Antimicrobial agents serve
as antibiotic medications for the purpose of managing infections within the body. However, it is
important to note that these agents may induce various side effects, particularly by elevating the levels
of reactive oxygen species (ROS) within the human body. Reactive oxygen species (ROS) pose
significant hazards to health and overall well-being, contributing to the development of cancer.
Additionally, they have the capacity to exacerbate health risks. Various botanical species are utilized
as herbal substances in the context of medicinal plants. Several herbal materials have been found to
exhibit  medicinal ~ properties, including antioxidant, anticancer, anti-inflammatory,
and antimicrobial actions (3,13-15). Moreover, these botanical substances can assume a primary
function in the synthesis and advancement of pharmaceutical compounds. The materials play a crucial
role in various biological applications, including but not limited to cancer therapy, antimicrobial
medicines, and treatment of cardiovascular disease. In certain developing nations, herbal medicines
serve as the principal form of treatment for infections (16-19). The investigation of new compounds
with potential antibacterial activity is an ongoing endeavor, as evidenced by the analysis of extracts
from herbal materials. Numerous studies have demonstrated that various herbal medicines serve as
reservoirs of a wide array of molecules, a significant proportion of which possess radical scavenging
and antimicrobial properties. These properties enable the human body to combat pathogens and
mitigate cellular oxidation reactions. Hence, the materials hold considerable importance in the process
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of synthesizing various forms of herbal medicine due to their demonstrated antimicrobial, antiviral,
and antioxidant properties. These heterogeneous molecules possess the ability to regulate and impede
the growth of pathogens while exhibiting minimal toxicity towards cells, thus rendering them potential
candidates for further investigation in the field of antimicrobial medicine (20-22).

This study was conducted to investigate the effectiveness of graded concentrations of myrtle
(Myrtus communis L.) leaf- and Eucalyptus leaf-extracts (MLE and ELE, respectively) on the
proliferation of diarrhea-inducing Escherichia coli, Shigella, and Salmonella in broilers chickens.

Materials and methods

This study was conducted to investigate the effectiveness of graded concentrations of MLE and ELE
on the proliferation of diarrhea-inducing E. coli, Shigella, and Salmonella in broilers chickens. These
bacterial isolates were confirmed using tools described in (23,24)

The present study included the use of three bacterial isolates for each of the abovementioned
bacteria obtained from the General Teaching Veterinary Hospital, Al-Diwaniyah City, Irag, which
previously were recovered from diarrheal cases of broiler chickens. These bacterial isolates were
subjected to the leaf extracts (aqueous or alcoholic) in agar-gel diffusion tests at four concentrations
(25, 50, 75, and 100mg/ml) as six plates for each concentration. Two control groups (water or ethanol)
were used as six plates each.

Collection of plants

A specific quantity of leaves of myrtle and eucalyptus were collected during the month of
August from the gardens of the University of Al-Qadisiyah, Al-Diwaniyah City. These leaves were
clean-washed with tap water and dried in a ventilated room under (25-35°C). Then, they were ground
using an electric grinder until a fine powder was obtained. The crushed samples were kept in plastic
bags until extraction.

Plant extraction
Aqueous extraction

The leaf aqueous extract was performed using instructions from Anesini and Perez (25). In
short, 15gm of the previously prepared dry matter powder were placed in a flask with 100ml of
distilled water. The remaining methods were applied. The extract was placed in a fridge until the final
tests.

Alcoholic extract

The leaf alcoholic extract was performed using instructions from Deshmuk and Borle (25). In
short, 20gm of the previously prepared dry matter powder were placed together with 200-300ml of
95% ethanol. The remaining methods were applied. The extract was placed in a fridge until the final
tests.

Preparation of bacterial suspension
The bacterial suspension was prepared using the following steps, in which a re-cultivation step
was conducted on each bacterium from the original stock to the agar medium fed by the streaking
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method and then was placed in an incubator at 37°C for 24hrs. Later, a loop of the bacterial colony
was transferred into tilted nutrient agar and incubated at 37°C for 24hrs. The bacterial growth was
washed from the slant surface using 10ml of nutrient broth and then transferred to a clean test tube.
The total number of bacteria was estimated by comparing the growth in the nutrient broth with the
McFarland standards, which depends on the degree of turbidity of the suspension in estimating the
number of bacterial cells in 1ml of the suspension, as compared with tube No. (2) which contains
approximately 3x8'° cells/ml.

Preparation of cultivation plates to test the effectiveness of plant extracts

The following steps were applied; the cultivation agar was prepared after autoclaving it for
15mins at 121°C and 15pounds/inch®. Then, 20ml of the medium was added to each sterile Petri dish
and placed in a fridge for several minutes to help the medium solidify. Drops of the bacterial
suspension was added into the medium and spread all over the plate. Later, five wells were performed
in each plate, four of which were peripheral and one central. The solvents used to dissolve the plant
extracts (distilled water, ethyl alcohol) were placed in the central well. As for the peripheral wells, the
different concentrations of the plant extracts were placed in them at 0.1ml in each well. The mixtures
in the plates were incubated at 37°C for 24hrs. The results were read by measuring the growth
inhibition diameters around the wells.

Results
Effect of myrtle extract on bacterial growth

The results showed significant (p<0.05) effects of all concentrations for both extracts in
inhibiting the growth of all bacteria compared with that from the controls. In a brief, significant
(p<0.05) levels of bacterial inhibition were reported and were the highest from the aqueous MLE
against the bacterial growth at 75 and 100mg/ml exceeding the effects of ampicillin and ciprofloxacin
(Table 1) and (Figure 1A).

Table 1: Effects of aqueous and ethanolic extracts of myrtle leaves on bacterial growth.

Concentration Growth inhibition (MeantSEM)- (mm)
(mg/ml) Aqueous extract Alcoholic extract

E. coli Shigella | Salmonella | E. coli Shigella | Salmonella
25 12+0.36 | 16.5+0.22 | 15.8+0.16 | 10.3+0.21 | 14.8+0.16 | 13.9+0.22
50 13.5+0.22 19+ 0 18+ 0 11.5+0.22 | 16.5+0.34 | 15.8+0.16
75 16+ 0 21.6+£0.21 | 22.3+0.21 | 13.6+0.21 18+ 0 17.3+0.21
100 19.3+0.21 | 24.5+0.22 | 25.5+0.22 15+ 0 20.5+£0.22 | 20.1£0.30
Ampicillin
(10ug/disc) 21.331£0.33 21+0 18.33+0.66 | 21.33+0.33 21+0 18.33+0.66
Ciprofloxacin

: 22 19 18 22 19 18

(5pg/disc)
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At the second level, the aqueous and alcoholic ELE at 100mg/ml surpassed the impacts of ampicillin
and ciprofloxacin against the bacterial growth (Table 2) and (Figure 1B). The alcoholic MLE came at
the third place in its effectiveness against the tested pathogenic bacteria.

Table 2: Effects of aqueous and ethanolic extracts of eucalyptus leaves on bacterial growth.

Concentration Growth inhibition (MeanzSEM)- (mm)
(mg/ml) Aqueous extract Alcoholic extract

E. coli Shigella | Salmonella | E. coli Shigella | Salmonella
25 12.6+0.21 | 16.6+0.21 | 15.3+0.21 1340 17.6+0.21 | 16.1+0.16
50 15.5+0.34 1910 1840 15.3£0.21 | 20.5+£0.22 | 18.5+0.22
75 17.6+0.21 | 19.5£0.22 | 19.5+0.22 | 17.8+0.16 | 23.3+0.42 | 21.6+0.21
100 18.5+0.22 | 23.6+0.21 | 21.6+.0.21 | 18.1+0.16 24+0 22.3+0.21
Ampicillin
(10pg/disc) 21.33+£0.33 21+0 18.33+0.66 | 21.33+0.33 21+0 18.33+0.66
Ciprofloxacin

. 22 19 18 22 19 18

(5pg/disc)

Figure 1: Effect of aqueous extracts on the growth of Shigella bacteria for concentrations
(25, 50, 75, and 100mg/ml). A. Marytle. B. Eucalyptus.
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Discussion

The study found that the aqueous and alcoholic ethanolic extracts of myrtle and eucalyptus
leaves demonstrated significant medical effectiveness. These extracts effectively inhibited the growth
of the pathogenic bacteria, specifically E. coli, Salmonella, and shigella, which are known to cause
enteritis in broiler chickens. The inhibitory effect was observed across all concentrations of the herbal
extracts utilized in the study. In order to inhibit the growth of germs in culture dishes, we created holes
in the culture media and introduced concentrations of two plant extracts. These were compared with
control groups consisting of distilled water, ethyl alcohol, and two commonly used antibiotics
(ampicillin and ciprofloxacin). These antibiotics are typically employed in the management of
gastrointestinal infections triggered by these bacteria in broiler breeding (26).

Tables (1 and 2) present the findings of the study, which examined the impact of various
concentrations of aqueous and alcoholic extracts from two plants on the growth of different bacteria.
The inhibitory impact of these extracts was found to increase with higher concentrations. Statistical
analysis confirmed the existence of substantial variances. Statistically, there is a significant difference
in the diameters of inhibition of growth rates across various concentrations. This may be primarily
attributed to the greater concentration of bioactive compounds that inhibit bacterial growth. The
aqueous MLE demonstrated significant inhibitory effects on the growth of E. coli, Shigella, and
Salmonella bacteria. The inhibitory effect was observed at concentrations as low as 25 mg/ml, with
diameters of growth inhibition ranging from 12 + 0.36 mm to 16.5 = 0.22 mm. At the highest
concentration of 100 mg/ml, the diameters of growth inhibition elevated to 19.3 £ 0.21 mm, 24.5 +
0.22 mm, and 25.5 + 0.22 mm for E. coli, Shigella, and Salmonella, respectively. Earlier investigations
have also reported the effectiveness of various myrtle plant extracts in inhibiting the growth of both
Gram-positive and Gram-negative bacteria. Additionally, it has been noted that myrtle plant extracts
have a stronger effect on gram-negative bacteria compared to gram-positive bacteria. Al-Mahna
conducted a study on nutmeg and myrtle plants, which supports the current findings. At a
concentration of 100 mg/ml, it demonstrated notable superiority over the antibiotic gentamicin in
inhibiting the growth of Staphylococcus aureus and Pseudomonas aeruginosa bacteria, which are
responsible for skin infections in both humans and animals (26-28). The nutmeg plant demonstrated
inhibitory effects on the growth of pathogenic microorganisms responsible for skin infections. The
effectiveness of this inhibition was found to be directly correlated with the concentration of nutmeg
extract used (29-32). It was discovered that the aqueous extract of myrtle exhibited significant
inhibitory effects on the growth of P. aeruginosa bacteria isolated from burn wounds. The extract's
germicidal efficacy can be attributed to its chemical composition (33). The bioactive ingredients in the
plant, such as flavonoids and glycosides (specifically glycosides, saponins, tannins, and resins), have
been found to be effective against pathogenic germs. The abundance of phenolic compounds and
polyphenols in the plant and its extracts contribute to this sensitivity. Tannins found in the myrtle plant
have been shown to inhibit the growth of Gram-positive bacteria for 7 days. The researcher attributed
the potent antimicrobial properties of this plant to its abundance of medicinal compound (2-111) and
perpns (1-111), which were extracted from myrtle leaves. These compounds have demonstrated efficacy
against antibiotic-resistant germs (34).

The alcoholic MLE also exhibited inhibitory effects against the tested germs, although to a
lesser extent than the aqueous MLE, as indicated in (Table 1). The aqueous and alcoholic
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ELE exhibited comparable effects on the growth of the evaluated bacteria, as shown in (Table 2). They
ranked second in terms of their impact. The aqueous MLE, at a concentration of 100 mg/ml,
demonstrated superior efficacy compared to the ampicillin and ciprofloxacin. Two isolates of E. coli, a
standard isolate, and a urine isolate, were used to test the effectiveness of essential oils from
Rosmarinus officinalis and Eucalyptus globules (35-37). The study found that the volatile oil from the
eucalyptus plant exhibited antibacterial activity against a group of pathogenic bacteria, including E.
coli ATCC25922, P. aeruginosa, and Salmonella typhimurium. The antibacterial activity of the
eucalyptus oil was compared to the antibiotics Piperacillin and Ampicillin. The efficiency has
improved. It was discovered that the eucalyptus plant extract has a potent inhibitory effect on the
bacteria responsible for respiratory tract infections in humans, such as Staphylococcus aureus and
Streptococcus pneumoniae. Chemical analysis of eucalyptus leaf extract revealed the presence of
tannins, saponins, cardenolides, and anthraquinones. These compounds are known for their
antibacterial properties, which contribute to the antibacterial activity of eucalyptus leaves (38-41).

Conclusion

The herein study findings suggest high effects of all myrtle leaf- and Eucalyptus leaf-extracts
on the proliferation of diarrhea-inducing Escherichia coli, Shigella, and Salmonella in broilers
chickens with the most impacts generated from the aqueous extract of myrtle leaves.
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