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Abstract
Background: Many people in the world suffer from gastroduodenal ulcers, therefore, studying the
therapeutic strategies of these ulcers are considered as the research priorities in any country. The aim of
this study was to survey the preventive property of zinc nanoparticles of Matricaria chamomilla on ethanol-
induced gastroduodenal ulcers in rats.

Methods: In this study, 30 adult females rats were divided into 5 groups, randomly: negative healthy
control receiving distilled water, untreated negative control receiving distilled water, positive control
receiving omeprazole 60 mg/kg, one group receiving the aqueous extract of M. chamomilla at 200 mg/kg
concentrations, and another group receiving the zinc nanoparticles of aqueous extract M. chamomilla at
0.5mg/kg concentrations. After 14 days, gastroduodenal ulcers were caused by ethanol. Four hours after
oral administration of ethanol, the stomach, and duodenum samples of the rats were dissected.
Malondialdehyde,

histopathological studies were performed.

Superoxide dismutase activity, and prevention index were measured and

Results: The zinc nanoparticles of aqueous extract M. chamomilla could significantly decrease the raised
levels of MDA and INU and enhance SOD and IU as compared to other groups. Also, the zinc nanoparticles
of aqueous extract prevented significantly small, medium, and large gastroduodenal ulcers as compared to
other groups.

Conclusion: It seems that the zinc nanoparticles of aqueous extract M. chamomilla can prevent

gastroduodenal ulcers in rats without any side effect.
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Introduction

Gastric disorders are one of the most common
problems affecting humans worldwide, and
among these disorders, a number such as
gastritis, ulcers, gastric lymphoma and infections
of pathogenic microorganisms have high
mortality and morbidity[1]. The term peptic
ulcer disease (PUD) are wounds in the
gastrointestinal tract (GIT) that can sometimes
involve all layers up to the muscular layer and
pierce the wall of the gastrointestinal tract at the
wound site [2].Ulcer is a gastrointestinal disorder
that can be caused by several factors and
generally occurs when the balance between
aggressive and defensive factors of the gastric
and duodenal mucosa is lost[3]. Gastric ulcer is
the sores of the stomach lining or duodenum
which is a common disease all over the world,
Increasing the costs with public health[4]. There
are a number of risk factors for gastric ulcer
disease in people, including nonsteroidal anti-
inflammatory drugs (NSAIDs), Helicobacter
pylori, stress and steroids[5]. Drugs with proton
pump inhibitors such as Omeprazole and H2
receptor antagonists are used to treat the
disease, but the problem is the common side
effects and the widespread risk of recurrence
after treatment [6]. Ethanol is one of the most
common pathogenic factors of gastric injury[7],
When ethanol is given orally to rats, it causes
severe hemorrhagic lesions of the stomach.
Reduction of gastric mucosal content, mucosal
blood flow damage and mucosal cell damage are
involved in the pathogenesis of gastric lesions
caused by ethanol. Furthermore, ethanol-
induced gastric mucosal damage is associated
with excessive production of ROS, leading to
increased lipid peroxidation. Increased lipid
peroxidation and ROS lead to significant changes
in cellular levels and cause membrane damage,
cell death, epithelial desquamation and
erosion[8].Therefore, in the study of compounds
with anti-ulcer properties, ethanol is widely used
to induce gastric ulcer in animal models.[9][10].
The results of previous studies indicate that plant
extracts rich in phenolic and antioxidant
compounds mainly have promising results in the
treatment of gastric ulcers [11].

tricaria chamomilla on the prevention...

The plant genus Matricaria chamomilla
includes more than 1500 species and its
characteristics include its strong aroma and
bitter taste [12]. M. chamomillahas many
medicinal properties and applications, so that in
some countries such as China, Japan and Korea, it
is traditionally used to treat diseases such as
inflammation, abdominal pain, bleeding,
hepatitis and liver cirrhosis [13]. Liver protection
[14], pain relief [15] and antipyretic effects [16]
are examples of various physiological activities of
M. chamomilla. M. chamomilla is known for its
beneficial effects in the treatment of
gastrointestinal disorders, including gastric
ulcers [17]. Many past studies have shown
different properties of M. chamomilla, for
example, antioxidant properties [18], anti-
diabetic [19], anti-hyperlipidemic [20], anti-
inflammatory [21] and anti-tumor effects [22]. M.
chamomilla also has the property of reducing the
symptoms of allergic asthma and dermatitis in
the body and has an immunosuppressive activity
[23]. The medicinal effects of M. chamomilla are
due to the presence of flavonoids eupatilin,
jaceocidine, hisspidolin and caffeine quinic acid
[24].

Over the past two decades, nanotechnology
has improved medical science both in the
diagnosis and monitoring of disease and in the
treatment (with deliver both small-molecule and
large macromolecular) [25][26]. Nanoparticles
have received a lot of attention in biomedicine
due to their biological, chemical and physical

properties [27]. Liposomes, polymer
nanoparticles, nanostructures, metal
nanoparticles, stimulus-responsive

nanoparticles are among the new nanoparticle
formulations with different architecture [28]. In
this study, an extract of M. chamomilla was
prepared and zinc nanoparticles were used to
deliver M. chamomilla extract to rats, and finally,
the preventive effect of M. chamomilla extract on
gastric ulcers was measured by measuring the
levels of superoxide dismutase (SOD) and
malondialdehyde (MDA) and the effect of this
extract was investigated in the healing of gastric
ulcer.
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Methods

This experimental study was performed in
the Department of Microbiology, Faculty of
Veterinary Medicine, Urmia University in the
summer of 1400. M. chamomilla plant was
collected from Golestan province and sent to the
herbarium of Jihad Agricultural Research Center
of Kermanshah province to identify and confirm
the species, species and subspecies.

Method of preparation of aqueous
extract of Matricaria chamomilla:

Aqueous extracts of M. chamomilla were
prepared by the following procedure: 500 grams
of the seeds of this plant were weighed and
thoroughly dried in the shade and thoroughly
mixed and powdered with the help of an electric
grinder. To extract the aqueous extract of M.
chamomilla, Then 5 liters of distilled water was
added to it and placed on a shaker at room
temperature for 24 hours to mix thoroughly. The
mixture was filtered using the Whatman 1 filter
paper. Extraction in vacuum was performed
using a freeze dryer. The extract was weighed.
Store at -70 ° C until use. The extract was stored
at -70 ° C for further use to synthesize
nanoparticles[29].

Preparation of a combination of zinc
metal nanoparticles and aqueous extract

of Matricaria chamomilla:

To prepare a combination of zinc metal
nanoparticles and M. chamomilla aqueous
extract, initially 10 ml of aqueous extract of M.
chamomillawas added to 100 ml of nanopolymer
of zinc (HZnCl4 x H20) (1 mM) and kept at room
temperature for one hour. After this time a color
change was observed, indicating the beginning of
the synthesis of a combination of silver
nanopolymer with M. chamomilla aqueous
extract. The resulting mixture was then
centrifuged at 1200 rpm for 15 minutes and the
top part removed[30].

Characterization: At the presented work,
characterization of nanoparticles was performed
using various spectroscopic analyses such as
Transmission Electron Microscope (TEM),
scanning electron microscopy (SEM), Fourier-

transform infrared spectroscopy (FTIR), and UV-
visible. TEM was used to determine the shape
and size of the produced nanoparticles. To
precisely estimate the size of nanoparticles,
transmission electron microscopy was used.
SEM, FTIR and UV-Vis was used to characterizate,
identify, study nanomaterials and determine the
morphology[31].

In the study, we purchased 30 female rats
weighing approximately 180 g from the
Laboratory Animal Breeding Center of the
Faculty of Pharmacy, Urmia University of Medical
Sciences, and two weeks after adaptation
randomly divided them into five groups (n=6),
including:

Control group: Receive 0/5 cc of physiological
serum by gavage for 14 days

Receiving normal saline group: Receive 0/5 cc
of absolute alcohol orally by gavage.

Receiving omeprazole group: Receive 60 mg /
kg Omeprazole orally and by gavage for 14 days
(in addition, on the twentieth day, 0/5 cc of
alcohol was prescribed).

M. chamomilla aqueous extract group:
Receive 200 mg/kg aqueous extract of M.
chamomilla orally and by gavage for 14 days (in
addition, on the twentieth day, 0/5 cc of alcohol
was prescribed).

Zinc metal nanoparticles and aqueous extract
of M. chamomilla: Received 0.5 mg / kg
nanoparticles of zinc metal and aqueous extract
of M. chamomilla orally and by gavage for 14 days
(in addition, on the twentieth day, 0/5 cc of
alcohol was prescribed).

Each group of rats was kept in separate cages
and clean environment with a constant
temperature of 22°C and a 12-hour cycle of light
and dark (L: D), and had access to adequate water
and food. All experiments followed to the ARRIVE
guidelines (https All://arriveguidelines.org),
were approved by the University of Urmia
Animal Ethics Committee and were performed in
accordance with the relevant guidelines and
regulations.

After 20 days, the animals were anesthetized
with chloroform and blood samples were taken
directly from the animals' hearts. A slice of alarge
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bent stomach was placed in metal foil and placed
at-80 ° C to measure SOD and MDA.

Malondialdehyde measurement: The TBARS
testis a direct quantitative method for measuring
the MDA of biological samples. TBA was
reconstituted in refrigerated acetic acid. BHT was
used in lysis buffer during sample preparation to
stop further sample peroxidation while
processing. To assay the samples, TBA was added
solution to prepared samples. Incubate at 95°C
for 60 minutes and was cooled to room
temperature in an ice bath for 10 minutes. The
output was measured immediately after
processing the samples, on a microplate reader at
0D 532 nm for a colorimetric assay. The MDA
value of the unknown samples was determined
by comparing it with the standard MDA curve
[32].

Estimation of antioxidant enzymes

Superoxide dismutase activity  was
determined in gastric homogenates by
monitoring the enzymatic ability to inhibit dye
reduction of nitroblue tetrazolium through
phenazine methosulfate25. In short, the sample
(0.05 ml) was added to the reaction mixture (1.3
ml) consisting of phosphate buffer (0.1 M; pH
8.5), nitroblue tetrazolium (0.3 mmol), reduced
nicotinamide adenine dinucleotide (0.47 mmol),
and phenazine methosulfate (93 upM). An
increase in absorbance was recorded at 560 nm
for 5 min. Superoxide dismutase activity data
were expressed as a unit per mg of protein [33].
Wound evaluation method

After Kkilling the mice (in both wounding
methods), the abdominal area was immediately
resected and the entire stomach was exposed. An
incision was made along the greater flexure of the
stomach and placed in 10% formaldehyde.
Macroscopic examinations were performed
using a loupe or a hand lens to observe the
presence of wounds and the wounds were
scored. Using the standard method [34] for all
groups of gastric ulcers with a diameter of one

atricaria chamomilla on the prevention...

millimeter or more were counted and five ulcers
with a diameter less than one millimeter
petechiae (Ulcer index) : UI) mm was considered.
The wound index based on the cross-sectional
area of the wounds (in square millimeters) was
determined in each group, and then the
percentage of the wound prevention index was
determined for each group based on the
following formula.

Prevention index (percentage) = 100*[(A-
B)/A]

A: Ulcer index in the group receiving ethanol

B: Ulcer index in the therapy groups

Histopathological examination

Stomach residue is placed in 10% formalin for
histopathological examination. After 48 hours,
tissue preparation steps were performed and
paraffin blocks were prepared using. Rotational
microtomes of 5 micron thick paraffin sections
were taken. It was then stained with hematoxylin
and eosin staining method. The sections were
stained and studied under a light microscope.

Statistical  analysis: For  quantitative
information, two-way ANOVA statistical method
and then Tukey method were used. All results
were expressed as M + SD and the significance
level of the results was considered at least P
<0.05.

Results

SOD level assessment

The results showed that the level of SOD in
rats that received omeprazole increased
significantly compared to rats in the control
group and rats that received normal saline. This
increase was also observed in the rats that
received M. chamomilla extract, but the increase
was less than the group receiving omeprazole.
Finally, it was observed that the level of SOD in
the rats that received the M. chamomilla extract
with zinc nanoparticle was greatly increased, so
that this increase was higher than the group
receiving omeprazole (p<0.05) (Figure 1).
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Figure 1: Changes in SOD level of gastric in rats. Control group (Control), Receiving normal saline (Sa),

Receiving omeprazole group (Om), and, Receiving M. chamomilla group (Ba), Receiving M. chamomilla

extract with zinc nanoparticles group (ZnB) the values are shown as mean + S.E.M.* (p<0.05).

MDA level assessment

The results showed that the level of MDA in
the rats that received omeprazole was
significantly reduced compared to the rats in the
control group. This reduction was also observed
in the rats that received the M. chamomilla
extract, but the reduction rate was lower
compared to the omeprazole group. Finally, it

4.5 4-0
4.0

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

MDA

0.2
I

H Control MSa HOm

was observed that the level of MDA in the rats
that received the M. chamomilla extract with
nanoparticle was greatly reduced, so that this
reduction was more than the group receiving
omeprazole. But the difference in the reduction
level of these two groups was not significant.
(p<0.05) (Figure 2).

*

3.2

I *
2.2

Group

Ba W ZnB

Figure 2: Changes in MDA level of gastric in rats. Control group (Control), Receiving normal saline (Sa),

Receiving omeprazole group (Om), and , Receiving M. chamomilla group (Ba), Receiving M. chamomilla

extract with zinc nanoparticles group (ZnB) the values are shown as mean + S.E.M.* (p<0.05).

Table 1. Changes in MDA level of gastric in rats
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Control Sa Oom Ba ZnB
SOD 28+0.1 3.1+0.05 49+0.13 4.2 +0.06 5.4+0.08
MDA 4+0.13 0.2+0.04 2.3+0.08 3.2+0.05 2.2+0.19

INU level assessment

The results showed that the level of
INU decreased in three groups receiving
omeprazole, the group receiving M.
chamomilla alone, and the group
receiving M. chamomilla extract with
zinc nanoparticles. The decrease in the
group receiving M. chamomilla alone
was significantly lower than the other

3.5 32
3.0
2.5

2.0

INU

1.5

1.0

0.5

0.0

H Control mSa mOm

two groups (p<0.05). While the
reduction in the group receiving M.
chamomilla  extract with zinc
nanoparticle and the group receiving
omeprazole drug was the same. All three
groups showed a severe decrease
compared to the control group (p<0.05)
(Figure 3).

0.4

Group

Ba mZnB

Figure 3: Changes in INU level of gastric in rats. Control group (Control), Receiving normal saline (Sa),

Receiving omeprazole group (Om), and , Receiving M. chamomilla group (Ba), Receiving M. chamomilla

extract with zinc nanoparticles group(ZnB) the values are shown as mean + S.E.M.* (p<0.05).

IU level assessment

The results showed that the level of IU
increased in three groups receiving omeprazole,
the group receiving M. chamomillaalone, and the
group receiving M. chamomilla extract with zinc
nanoparticles. The increase in the group
receiving M. chamomilla alone was significantly

lower than the group receiving
omeprazole(p<0.05). While the increase in the
group receiving M. chamomilla extract with zinc
nanoparticles was lower than the group
receiving omeprazole, but this difference was not
significant in the two groups (Figure 4).
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Figure 4: Changes in IU level of gastric in rats. Control group (Control), Receiving normal saline group (Sa),

Receiving omeprazole group (Om), and , Receiving M. chamomilla group (Ba), Receiving M. chamomilla extract

with zinc nanoparticles group(ZnB) the values are shown as mean + S.E.M.* (p<0.05).

Table (2). Changes in IU level of gastric in rats

Control Sa Om Ba ZnB
Iu 0 0 77.6 + 2.6 55 t 73.3+1.7
- 15.1 -
0.7 +
Inu 3.21+0.05 0 0.3 £0.03 0.03 0.4 £ 0.03

Discussion

The present study was conducted with the
aim of determining the protective effect of M.
chamomilla extract with zinc nanoparticles on
ethanol-induced gastric injury in rats. Therefore,
we investigated the effects of M. chamomilla
extract with zinc nanoparticles on gastric
mucosal lesions as well as some oxidant and
antioxidant parameters in order to at least partly
explain the protective effect mechanism of M,
chamomilla extract with zinc nanoparticles.

The mechanism of gastric ulceration by
ethanol can be related to the reduction of gastric
mucosal content, damage to mucosal blood flow,
and damage to mucosal cells in the pathogenesis
of gastric lesions. Furthermore, ethanol-induced
gastric mucosal damage is associated with
excessive production of ROS, leading to increased

lipid peroxidation. Increased lipid peroxidation
and ROS lead to significant changes in cellular
levels and cause membrane damage, cell death,
epithelial desquamation and erosion.[35]
Considering that M. chamomilla extract contains
phenolic derivatives and flavonoids, this plant
can have an effective effect on gastric ulcer
shown that the

intraperitoneal administration of flavonoid

because it has been

decreased the volume of gastric acid and
increased gastric pH. Therefore, the presence of
flavonoid content in the M. chamomilla extract
may partially play a role in wound healing due to
its  anti-secretory and cell protective
activities. [36]In the study of Cemek et al. (2007),
it was shown that M. chamomilla extract
prevents the formation of ethanol-induced
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gastric injury, and also reduces lipid peroxidation
and strengthens antioxidant defense
systems .[37] Another study conducted by
Karbalay-Doust and Noorafshan in 2009 showed
that oral administration of M. chamomilla extract
at a dose of 400 mg/kg can be effective in
preventing gastric ulcers in rats and it does not
cause toxic effects in doses up to 5000 mg/kg
.[38] Therefore, M. chamomilla can prevent
experimental gastric ulcer in rats.

The use of nano-sized drug delivery systems
(nanoparticles) for the delivery of herbal
medicines has a potential future to increase the
activity and overcome the problems associated
with herbal medicines. Therefore, the integration
of nanocarriers as a novel drug delivery systems
in the traditional medicine system is necessary to
deal with chronic diseases. In other words, the
use of "herbal drugs" in nanocarriers increases
its potential for the treatment of various chronic
diseases and health benefits [39] . Zinc
nanoparticles, which are non-toxic and
biocompatible, have been used as drug carriers.
Compared to silver nanoparticles, zinc
nanoparticles have advantages such as low
production cost, white appearance. Studies by
Hassani et al. in 2009 showed that the use of
nanoparticles as drug carriers holds promise for
the targeted delivery of drugs to ulcerated
mucosal areas in the stomach.[40] Green
synthesis of nanoparticles has many potential
applications in environmental and biomedical
fields. The goal of green synthesis is especially to
reduce the use of toxic chemicals. Several types of
natural extracts (eg, biological components such
as plants, bacteria, fungi, yeast, and plant
extracts) have been used as efficient sources for
the synthesis and/or manufacture of materials.
Among them, plant extracts have been proven to
have high efficiency as stabilizing and reducing
agents for the synthesis of controlled
substances.[41]

Therefore, in this study, we used zinc
nanoparticles to transfer M. chamomilla extract,
and the results of this study showed that the
therapeutic effects of this extract will be much
greater when nanoparticles are used to transfer
it.

To show the great effect of M. chamomilla
extract with zinc nanoparticles in this study,
except two treatment groups that received
chamomile extract alone and also the group that
received M. chamomilla  extract with
nanoparticles, another treatment group in It was
considered and for the treatment of gastric ulcer
in this group, Omeprazole drug, which is one of
the common drugs used in the treatment of
gastric ulcer, was used. An important part of the
antiulcer effect of drugs such as omeprazole and
lansoprazole is related to their ability to reduce
the level of myeloperoxidase and
malondialdehyde and inhibit the oxidative
damage of the gastric mucosa[42].

Lipid peroxidation has been reported as an
important factor in the loss of cell function under
oxidative stress conditions. MDA is an indicator
of lipid peroxidation and its level increases in
tissues when exposed to oxidative stress. MDA
production has been reported to increase after
ethanol-induced gastric tissue damage.[43]
Antioxidant enzymes such as superoxide
dismutase (SOD) are proteins that play a role in
the catalytic modification of reactive oxygen
species and their by-products to stable non-toxic
molecules. Hence, they are the most important
defense mechanism against cellular damage
caused by oxidative stress .[44] In this study, it
was observed that zinc nanoparticles containing
M. chamomilla extract reduced the level of gastric
mucosa MDA even slightly more than
omeprazole. Although this reduction was not
significant compared to the omeprazole group,
but considering that herbal compounds do not
have the disadvantages of chemical compounds,
it can be concluded that zinc nanoparticles
containing M. chamomilla extract can be
considered a suitable alternative to chemical
drugs used to treat stomach ulcers. This is if zinc
nanoparticles containing M. chamomilla extract
significantly increased the level of SOD more than
the group receiving omeprazole.

In the present study, oral administration of
ethanol produced the expected mucosal lesions
in the stomach of rats. On the other hand,
treatment with M. chamomilla extract with zinc
nanoparticles or Omeprazole significantly
reduced the percentage of lesions. Therefore, the
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ability of M. chamomilla extract with zinc
nanoparticles to increase the antioxidant power
of gastric mucosa can play an important role in
preventing gastric ulcer caused by ethanol. It
seems that the effect of this extract in inhibiting
lipid peroxidation and reducing the production of
malondialdehyde in the gastric mucosa plays the
most important role in preventing gastric ulcer
caused by ethanol. Other studies also show the
antioxidant effect of M. chamomilla extract
.[37,45]
Conclusion

According to all the discussed materials, it can
be concluded that the effect of zinc nanoparticles
containing M. chamomilla extract in the
treatment of ethanol-induced gastric injury
occurs by weakening aggressive and damaging
factors such as reducing the production of free
radicals and increasing antioxidant compounds.
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