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INTRODUCTION
One of the large organ and gland in the human body is 
liver which held almost 2% of the adult’s total weight. 
It occurs in the upper right quadrant of the abdomen 
exactly below the diaphragm. It is created of a larger 
right lobe and a smaller left lobe by the sickle ligament 
[1]. The gastrohepatic ligament connecting the stomach 
to the left hepatic lobe and the liver to the digestive 
system includes neurovascular components such the 
hepatic branch of the vagus nerve. The hepatoduodenal 
ligament and portal liver link the duodenum and portal 
structures, making the liver a major conduit for oxygen-
ated and deoxygenated blood to the heart. In addition, 
the transverse colon may sometimes be seen in close 
proximity to or immediately contacting the right lobe of 
the intestinal tract [2, 3]. Presently, nanoparticles (NPs) 
are being employed in medical fields for the diagnosis 
and treatment of numerous diseases, including cancer 

and autoimmune disorders [4]. However, their applica-
tion in medical fields is severely restricted due to the 
detrimental impacts they have on healthy cells and or-
gans. Nanoparticle size, surface area, shape, dispersion, 
and protein corona effects also affect their safety and 
toxicity [5]. Interdisciplinary cancer nanobiotechnology, 
which combines engineering, science, and medicine, 
is an expanding field with numerous applications. The 
cancer treatment strategy offered is comprehensive and 
unique, including preventive measures, personalized 
therapy interventions, early diagnosis, prediction, and 
medication [6].

AIM
The impacts of zinc oxide nano-extract from Origanum 
majorana leaves on the liver histological morphology 
of rats were investigated in the current study.
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ABSTRACT
Aim: The impacts of zinc oxide nano-extract from Origanum majorana leaves on the liver histological morphology of rats were investigated in the current study. 
Materials and Methods: There were forty-two rats that are rats are divided into six groups of seven animals. Performing the experiment, 0.5 mg of normal saline 
was given to the first group, T1. Additionally, a 10 mg/kg nano-extract of Origanum majorana leaves was given to the second group, T2. A nano-extract solution 
containing 15 mg/kg of Origanum majorana leaves extract was injected to the third group, T3. A nano-extract derived from the seeds of Origanum majorana 
leaves of 10 mg/kg in combination with L. donovania was injected to the fourth group, T4. A nano-extract from Origanum majorana leaves at a concentration 
of 15 mg/kg in conjunction with L. donovania was injected to the fifth group, T5. Finally, L. donovania alone was injected for 29 days to the sixth group, T6.
Results: Considerable changes were noticed in the nucleus and fib. Moreover, the findings revealed that there are several changes in their liver’s structure 
like sinusoidal dilatation, prescience of specific inflammatory cells surrounding the central vein, and prescience of simple necrosis and bleeding in L. dono-
vani-infected tissue. 
Conclusions: The histological changes on the liver treated with Nano-extract (zinc oxide) of the Origanum majorana leaves at different concentrations was 
employed for treating the histological shifts and reducing the damage caused by the parasite. Thus, effectiveness of the nano-extract is effective in reducing 
the influences and resisting the parasite.
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MATERIALS AND METHODS
Methods for producing an alcoholic extract from 
powdered Origanum majorana leaves. The metha-
nolic extract of the seeds obtained from the leaves 
of Origanum majorana was prepared, with certain 
modifications, in accordance with the micro-FTIR 
method [7]. The process was modified to produce 
nanoparticles (zinc oxide) from methanolic Origanum 
majorana leaves extract [7]. The research employed 
thirty adult male white Albino rats of the type Rattus, 
weighing between 250 and 300 g and aged between 
6 and 10 weeks. Plastic boxes with iron clips on top 
that held water bottles were used to keep the ani-
mals. Cages are always being cleaned and have trash 
on top of them. A natural pellet meal is supplied, and 
the animals are kept in acceptable laboratory settings 
with 12 hours of light and 12 hours of darkness at 
20-25°C. The animals were left for 14 days prior to 

the commencement of the experiment in order to 
facilitate adaptation. Throughout this time, they were 
supplied with water and a formulated diet [8]. The 
Institutional Animal Care’s Central Ethics Committee 
Biology conducted the first evaluation, authorization, 
and acceptance of the procedures for the use of live 
animals in research. The study was conducted from 
January 2021 to March 2022. The rodents were cat-
egorized into the following six groups. The control 
group (T1) consists of 7 animals. The rats were given 
0.5 mg of normal saline intravenously every time they 
were tested. The second group (T2) comprised 7 ani-
mals that were injected with a 10 mg/kg nano-extract 
of Origanum majorana leaves. Group T3, consisting 
of 7 animals, was administered a nano-extract solu-
tion containing 15 mg/kg of Origanum majorana 
leaf extract. Group T4, consisting of 7 animals, was 
injected with a nano-extract derived from the leaves 

Fig. 1. A liver tissue 
cross-section in control 
group displaying the 
normal structure of he-
patocytes and the central 
vein (100x) (H&E)
Source: Auhor’s own study

Fig. 2. A liver tissue 
cross-section of the rat 
in the experimental 
group that was treated 
with a nano-extract 
derived from the seeds of 
Origanum majorana at a 
concentration of 10 ml/kg. 
The hepatocytes exhibit 
normal appearance, the 
hepatic fibers demon-
strate regularity, and 
histological changes are 
absent (400x H&E stain)
Source: Auhor’s own study
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of Origanum majorana at a concentration of 10 mg/
kg in conjunction with L. donovania. Group T5, con-
sisting of 7 animals, was administered a nano-extract 
derived solely from the leaves of Origanum majorana 
at a concentration of 15 mg/kg in conjunction with 
L. donovania. Group T6, consisting of 7 animals, that 
were injected solely with L. donovania as the positive 
control group. All of the animals from the beginning 
of the experiment were slaughtered once the first 
trial ended. To perform an autopsy, the animals were 
fastened to a dissection plate constructed from cork 
and firmly fastened with staples. The purpose of the 
autopsy was to assess the impact of different doses 
10 and 15 mg/kg of nano-zinc oxide derived from 
Origanum majorana leaves seed extract on the liver. 
The animals were rendered unconscious by injecting 
a mixture of 20 mg of xylazine and 10 mg of ketamine 
[9]. The promastigotes of the L. donovani parasite 

were cultured and activated in Novy-MacNeal-Nicolle 
(NNN) media. After that, it was put into RPMI-1640 
medium together with 1% of the antibiotic (penicillin 
and streptomycin) and 10% FBS serum. Very sterile, 
and after 72 hours, put in a refrigerated incubator at 
26°C, the right temperature for the parasite’s flagellat-
ed stage of development [10]. In order to confirm that 
the parasite’s promastigote stage was growing, the 
previously incubated culture medium was checked 
by taking a prepared slide with a 40x lens for micro-
scopic details after a drop of the media was applied 
to it. When it was confirmed that the flagellar stage of 
the parasite had appeared, 0.5 ml of the isolate was 
transferred [11]. After collecting the promastigotes, 
they were centrifuged at 1500 rpm for 10 minutes 
to wash them in locks’ solution. The pellet was then 
resuspended in approximately 5 ml of lock solution 
and the supernatant was removed using a Pasteur 

Fig. 3. A cut through the 
liver tissue of a rat in the 
group that was given a 
nano-extract made from 
Origanum majorana seeds 
at a 15 ml/kg dose showed 
the following: There are a 
few binuclear cells among 
the liver nerves and 
hepatocytes (400x H&E), 
which give them their 
unique shape and pattern
Source: Auhor’s own study

Fig. 4. A liver tissue 
cross-section from a rat 
in the Origanum ma-
jorana leaf treatment 
group (10 mg/kg plus 
L. donovania) demon-
strates a central vein with 
noticeable hepatocyte 
necrosis (H&E X400)
Source: Auhor’s own study
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rangement of liver tissue, and no histological changes. 
As seen in figure 3 show, that after receiving of a 15 
mg/kg nano-extract of Origanum majorana leaves via 
injection, the livers of the animals exhibited typical 
hepatic cord morphology, hepatocytes with their char-
acteristic configuration, and the development of cer-
tain binuclear cells. Figure 4 demonstrates that upon 
administering a nano-extract derived from Origanum 
majorana leaves at a dose of 10 mg/kg together with 
L. donovani, the livers of the mice had a central vein 
with significant hepatocyte necrosis. As seen in figure 
5, inflammatory cells invaded the livers of mice that 
were administered a 15 mg/kg dosage of Origanum 
majorana leaf nano-extract together with L. donovani. 
Figure 6 shows that the livers of mice injected with 
L. donovani exhibited the presence of atypical cells, 
bleeding, and inflammatory cells.

pipette. Using a hemocytometer, the concentration 
was adjusted to 1.2106 parasite promastigote cells 
based on the number of promastigotes per ml. The 
following is a list of the animals found in each of the 
16 little corner squares. The total number of cells per 
ml = N x 10 x 1000 x 20 where N = number of cells 
counted, 10 = number of cells in l mm3, 1000 = num-
ber of cells in l ml, 20 is the dilution factor.

RESULTS
In figure 1, microscopic inspection of the control 
group’s livers showed normal liver structure and no 
hepatocyte histological alterations. As can be seen 
in figure 2, when animals were given a nano-extract 
of Origanum majorana leaves at a dosage of 10 mg/
kg, their liver cells had a normal structure, regular ar-

Fig. 5. A rat’s liver tissue 
cross-section from the 
group that was given 
15 mg/kg of Origanum 
majorana leaves along 
with L. donovania shows 
that inflammatory 
cells have started to 
appear (H&E X400)
Source: Auhor’s own study

Fig. 6. A liver tissue 
cross-section from a rat 
infected with L. donovania 
that shows the presence 
of inflammatory cells and 
bleeding (H&E X400)
Source: Auhor’s own study
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glucose, and hydrocyanic acid are the byproducts of its 
hydrolysis in water. Amygdalin, on the other hand, goes 
through epimerization when it’s heated. Cyanide is a 
very toxic substance that may cause harm to essential 
organs such as the kidneys, liver, brain, and heart by 
producing reactive oxygen species (ROS). In addition, 
the failure to reduce free radical damage leads to ox-
idative stress [22]. Recent research has revealed that 
amygdalin is toxic when ingested orally but not when 
administered intravenously; however, its mechanism 
of action and potentially lethal concentrations remain 
unknown [23]. It is possible that an eclectic gut is con-
nected with the toxic effects caused by many oral dos-
ages of amygdalin [24]. Histopathological examination 
of particular tissues showed severe liver degeneration in 
rats given high-dose amygdalin. In contrast, the control 
and amygdalin-treated livers had typical morphology. 
In the current investigation, cytoplasmic vacuolization, 
Kupffer cell activation, and vascular congestion were 
indicative of liver injury. Similar histological damage 
was seen in the rats’ livers after oral cyanide treatment 
[25]. Nonetheless, goats’ exposure to cyanide chemicals 
resulted in minor hepatic degenerative alterations [26].

CONCLUSIONS
The extract of zinc oxide nanaoextract was more 
efficient in inhibiting the amastigote phase of L. don-
ovani in rats and did not show any side effects on the 
histological structure of spleen. The current study 
was conducted to determine the effect of zinc oxide 
nanoparticles from Origanum majorana leaves extract 
at different concentrations (10-15 kg/g). 

DISCUSSION
Nanotechnology is an efficient treatment method be-
cause of its high efficacy and therapeutic index against 
germs. The use of novel biomaterials like nanoparticles 
to accomplish this accomplishment is generating curi-
osity all over the world. For the treatment of diseases 
that are resistant to medication, nanoparticles have the 
potential to become a very important viable alternative 
[12]. This is consistent with a close study on the effects 
of the inhibitory nano-extract. Nanotechnology is a 
brand-new, enabling technology that has the potential 
to lead to a wide range of innovative uses and better 
technologies for biological and biomedical applications. 
Nanotechnology is one of the factors contributing to the 
increased interest [13]. The liver, central veins, hepatic 
cords, and sinusoids are histologically normal. Animal 
models are also useful. Some studies show a toxicity 
concern after apricot and other fruit seed ingestion, as 
seen by increased liver chemistry tests. These findings 
corroborated a prior study [14, 15]. In contrast, Shaibah 
et al. [16] proposed amygdalin as a potential preventa-
tive measure against hepatic fibrosis. A higher concen-
tration of serum ALT (alanine aminotransferase) than 
AST (aspartate aminotransferase) signifies liver injury 
with greater specificity [17]. Even though amygdalin’s 
toxicity and effectiveness in animal models have been 
extensively studied, oral administration releases much 
cyanide [18]. The conversion of amygdalin to hydrocy-
anic acid can occur through the activity of emulsion 
complex enzymes [19], which include β-D-glucosidase, a 
compound present in foods and small intestine and co-
lon microflora [20]. Amygdalin may undergo hydrolysis 
in the absence of enzyme catalysis [21]. Benzaldehyde, 
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