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ABSTRACT

Introduction: Cancer is a major health problem worldwide, and it is one of the leading causes of death. Preventing tumor
development is a major challenge due to the similarity in cellular mechanisms between cancerous and normal cells; however,
when using biological substances have high efficiency against cancerous cells and low toxicity against normal cells associated
with a good prognosis. Therefore, the current study is designed to study the role of Anise extract (AE) and Anise extract-
Chitosan nanoparticles in the synergistic effect with cisplatin in treatment of tumor-induced in female mice.

Materials and Methods: Five groups of female mice, 6 mice for each group were included to achieve the goal of the present
study. These study groups were control, tumor-induced, Cisplatin treated, Cisplatin — Anise extract treated, and Cisplatin-
Anise extract- Chitosan nanoparticles treated groups. The tumor size and some biomarkers (IL-33, LRG-1, and CRP) were
considered as indicators for tumor development and response to the treatment protocol.

Results: The present study found that the tumor size in the tumor-induced group reach to 33.1 mm after 30 days of inducement,
while the tumor size in Cisplatin treated group was significantly smaller than the tumor-induced group. The tumor size in
Cisplatin- Anise extract group was smaller than Cisplatin treated group. Also, the effect of cisplatin against a tumor increased
when combining anise extract with Chitosan nanoparticles. Due to biomarkers showed IL-33, LRG-1, and CRP levels were
higher in tumor group than control and other study groups.

Conclusion: The current study concluded that the anise extract has high effectiveness in reinforcement Cisplatin action against
tumor development and at the same time increased their effect by nanoparticles.
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INTRODUCTION effect and effectiveness of cisplatin against cancer cells,

where ancient scientists used in traditional medicine

Cisplatin is an effective and valuable platinum-based natural compounds derived from medicinal plants called

chemotherapy treatment used to treat many malignant
diseases related to types of cancers in various body
tissuest'?. As cisplatin works in cancer tumor cells to
form a cross-link with DNA, which end up stopping the
multiplication of cancer cells and weakening their other
activitiestl.

On the other hand, studies indicated an increase in the
effectiveness of cisplatin by herbal materials in inhibiting
the proliferation of cancer cells, which was attributed to an
increase in the effectiveness of the antioxidants GSH and
GSTthatwork to inhibitcisplatinresistance by the cell, as the
decrease in toxicity associated with an increase in cisplatin
resistance to cellular aggregates containing sulfhydryls
as GSH and regulate the enzymatic activity of GST to be
more effective by synergizing with this substance!™. This
was observed when using some herbs that increased the
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(phytochemicals), are biologically effective compounds
such as flavones, alkaloids, polyphenols terpens, glycosids
and carotenoids, which brought the attention of researchers
in the field of pharmaceutical industries to treat several
diseases, including cancerous tumors®!,

AN3, or called ANM3 (Ahmed Nahi Mohammed),
is one of the types of malignant tumors (metastasis) of
mammary gland cells that were discovered in 2008 by
Dr. Ahmad Majeed Al-Shammari and his colleagues®
and named after them later, where the sample was taken
from tumor epithelium of aged female mice with an
immunosuppressed system to be implanted subcutaneous
in young female mice with suppressed immunity also
by injection of Cyclosporine A and Methyl prednisolone
sodium at 24 hours before implantation, It is worth noting
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that the number of cells in every 0.1 ml of AN3 contains
approximately 10 * 10° viable cells!”). These cellular
samples of tumor tissue were later used as cell lines that
could be implanted in mice to generate tumors for research
purposes, including experiments on effectiveness of anti-
tumor drugs!®.

According to the above, the aim of this study was to
investigate the synergistic effectiveness of cisplatin and
anise extract in reducing the size of cancerous tumors
in experimental animals, with the use of nanoloading
technology to increase the efficiency of the plant extract.

MATERIAL AND METHODS

Preparing of extract and nanoparticles

The seeds of the anise plant available in Iraqi markets
were cleaned and washed with DW and exposed to air to
dry by sun light. Used the electric mixer for the grounding
of aniseeds to powder, then the extraction process was
carried out by soxhlet through using a proportion 1:5 from
the plant/solvent according to method for Abu-Rummant®,
then loading of extract on chitosan nanoparticles by an
ionic gelation method according to®'®. Where dissolve
200 mg of extract in 50 ml of chitosan solution (4 mg / ml)
by slow distillation to obtain a ratio 1:1 under stirring for
30 minutes at 900rpm in a hot plate stirrer. Then adding 10
ml of STPP (0.25%) with 5:1 ratio of solution and stirring
to allow the chitosan particles to adsorb anise extract on
their surface. After that the solution exposure to sonication
for 3 minutes, and filtered with filter paper.The solution is
kept at 4 °C.

Characterization of Nanoparticles

According tol'?, Particle size analysis were examined,
Zeta potential analysis were tested according to!'?, and
FTIR (Fourier Transform Infrared Analysis) were tested
according tot':13],

The experiment (In vivo)
The experimental animals

30 young BALB/C albino strain of female laboratory
mice with weights ranging (10-16 g) and 6-8 weeks of life
were used in the experiment. The animals were placed in
the animal house of the iraqi Center for Cancer and Medical
Genetics Research (ICCMGR)/Al-Mustansiri University,
with environmental conditions that included moderate
temperature, a 12-hour dark and 12 hours light cycle.

The animals were treated with the approval of the ethics
committee at the center, where they were kept in meshed
plastic cages containing sawdust; the pellets were fed (mix
from corn, wheat and milk) and drinking with tap water
throughout the experiment. The animals were left to adapt
for 14 days before starting the experiment.

Tumor inducing

The tumor was induced in experimental animals in
ICCMGR/Al-Mustansiriya University by induce of AN3

mammary cell carcinoma. Where withdrawn a quantity of
previously generated tissue tumor from implanting of AN3
sample in female mice that were nursed for more than 30
days, bringing the tumor diameter to 3-4 cm to be sources
for these cells. AN3 cells are withdrawn from the tumor by
a syringe (10ml, gauge 18) after sterilization with iodine,
where a sample ranging from 6-8 ml of tumor fragment
in each infected animal that appear as semi-liquid was
obtained according to the size of the tumor

Immediately, the samples for a group of animals are
placed in a sterile container under ultraviolet rays and near
a fire in the hood, then the sample were washed with a
neutralized phosphate buffer PBS (contain streptomycin
and penicillin) to get rid of the suspended material,
including blood and pus. The cellular precipitate is taken
each time and washed again 4-5 times. The tumor cells
are withdrawn with a syringe (1ml) and injected directly
into mice ready for injection. A dose of 0.2-0.4 ml of AN3
sample is injected subcutaneously of each animal in the
posterior region of the back after being sterilized with
iodine or 70% ethyl alcohol.

The animals were followed under the same conditions
of the experiment, and it was noticed that the tumor was
grown in the same area or close to it within 12-15 days
from the injection time, where the tumor size reached
0.8-1.2 cm. After animal reach this size of tumor, start
treatment with prepared materials. It is worth noting that
some of the animals did not grow tumors, others are died
and may be tumor as metastasis!”.

Preparation of drug concentrations and doses

The required concentrations were prepared for the
purpose of this study according to the following: 1)
According to!'*!%!| determine the dose of Cisplatin at 6mg/
kg/week, was used by(KOCAK FARMA)company. 2)
According to!'®!) determine the dose of Anise extract was
200 mg/kg /day orally. 3) According tol'”), determine the
dose of chitosan nanoparticles loaded by anise extract
(CNP-AE) was 40 mg/kg/day by orally.

The required doses were calculated according to the
weight of the animal, then the volumes were mixed in a
1:1 ratio from therapeutic substances and PBS (pH = 7.4)
for regulating of pH. The animals were weighted weekly,
and appropriate doses of therapeutic substances were given
daily for 4 weeks.

Distribution of experimental animals

30 of female (BALnB/C albino strain) laboratory
mice used. Divided of animals to 5 groups (each group
6 mice). The mice were dosed orally from treatments by
gavage to the stomach directly for a period of 4 weeks,
according to the following groups: 1) Control group: 6
uninfected mice were administrated orally 0.2 ml/day of
normal saline solution (0.9%). 2) tumor group: 6 infected
mice were administrated orally 0.2 ml/day from normal
saline solution. 3) Cisplatin group: 6 infected mice were
injected 6 mg/kg/week intraperitonially from cisplatin. 4)
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Cisplatin + AE group: 6 infected mice were injected 6 mg/
kg/week from cisplatin intraperitonially, and administrated
200 mg/kg/day of anise extract orally. 5) Cisplatin + CNP-
AE group: 6 infected mice, were injected 6 mg/kg/week
intraperitonial from cisplatin, and administrated 40 mg/kg/
day from CNP-AE by oral.

After four weeks, the tumor size of each group of
animals was measured by electronic vernier caliper, then
the animals were sacrificed by anesthesia with chloroform,
and blood samples were taken from the heart directly
by syringe 5 ml. Serum was obtained in an amount of
approximately 0.4-0.5 ml by centrifugation and kept in the
freezer for later use.

Measuring of biomarkers and CRP

Biomarkers (IL-33 and LRG-1) were measured in the
serum according to the procedure prepared in (Sunlong
Biotech Company,China), and C-reactive protein (CRP)
index was measured according to the Company (Bioassay
Technology Laboratory Company) by ELISA.

Statistical analysis

The experimental data were analyzed for statistical
significance by one-way analysis of variance and post
hoc comparison using the SPSS version 25. All data were
reported as mean = SD and statistical significance was
accepted at P < 0.050'8],

RESULTS

Characterization of nanoparticles

The results of the material characterization examination
showed that the particle size of anise extract was 129.5
nm, while the particle size after loading on chitosan
nanoparticles reached 138.4 nm (Figure 1).

While Zeta potential found that the particles of
anise extract were negatively charged (-29.5mV), while
the charge appeared positive after being borne on the
nanoparticles (+48.06Mv) (Figure 2).

Concerning the FTI-R, the functional groups of anise
extract and chitosan nanoparticles were diagnosed, which
appeared together for the same materials after their loading,
which proves that the loading process was successful
(Figure 3).

Tumor development

To confirm and link the relationship between the
treatment protocols and tumor development among study
groups, tumor size was documented in each study groups.
Due to tumors-induced protocol, after 10 days of tumor cells
injection in back of mouse, the size of tumor will reach to
about 5 mm, and after 30 days, its reach to approximately
31-36 mm. The purpose of this study to show possible
the role of Anise extract, and Chitosan nanoparticles in
increase the activity of Cisplatin in prevent or delayed
increase in tumor size (tumor development) and in finally,
given enough time to tumor management protocols.

With first time of tumor cells injection in all study
groups except control group, the treatment protocol was
started. And after 30 days, the size of tumor were recorded
as shown in (Figure 4 A-E)

The tumor size rate in tumor-induced treated group
was reached 33.01 mm while in Cisplatin, Cisplatin-
Anise extract , and Cisplatin- Anise extract- Chitosan
nanoparticles treated groups were 26.935, 16.685, and
15.17 mm, respectively as shown in figure 4 (B-E). Due
to current results, there were significant differences in
tumor size among study groups (P value<0.001). The size
of tumor in Cisplatin treated group was significantly lower
than tumor-induced group, where in tumor - inducing
group were 33.01 + 1.457mm, while was 26.94 + 0.007071
mm in cisplatin group, to refer to the dampening effect
of tumor by Cisplatin. Also, the size of tumor appear
to progressive decrease in other groups, copmare to
Cisplatin- Anise extract, where the tumor size of Cisplatin
treated group, Cisplatin- Anise extract, and Cisplatin-
Anise extract- Chitosan nanoparticles treated groups were
26.94+0.007071, 16.69+0.4455, and 15.17+0.2970 mm
respectively, while there was no significant difference in
tumor size between Cisplatin- Anise extract, and Cisplatin-
Anise extract- Chitosan nanoparticles treated group,
although there is a decrease in the size of the tumor, were
appeared 16.69+0.4455 mm and 15.17+0.2970 respectively
(P value 0.544), as shown in (Figure 5). These results
confirm the role of anise extract and the use of chitosan
nanoparticles in showing a more effective synergestic role
than the use of cisplatin alone.

Biomarkers

To explain the possible mechanism which responsible
on delayed tumor development and to study the relationship
among the study groups in response to, different treatment
protocols, three parameters were taken, was 1L-33, LRG-1
and CRP.

The results shown the level of IL-33 and LRG-1 ware
difference among study groups (Figures 6,7). IL-33 and
LRG-1 levels ware significantly lower (P > 0.001) in
control group by compared with tumor-induced group,
were 25.43 + 3.460 mm and 48.25+8.190 mm for 1L-33,
and 16.67+3.812 mm and 43.02+5.731 mm for LRG-1
respectively (p value< 0.001). While there is significant
increase of tumor-induced group compare with Cisplatin
treated group, Cisplatin — Anise extract treated, and
Cisplatin- Anise extract - Chitosan nanoparticles treated
groups, where showen respectively 48.25+ 8.190 mm ,
36.61+1.919 mm, 34.01+5.113, and 29.31+6.757 mm for
IL-33 as shown in figure 6. And 43.02+5.731, 31.32+7.638
,24.13+4.607, and 19.5343.174 mm for LRG-1 in the same
groups as shown in (Figure 7). So, in Cisplatin treated
group, the levels of biomarkers higher than the other
groups. Also the results showen no significant decrease
for this markers in Cisplatin — Anise extract - Chitosan
nanoparticles treated group compare to Cisplatin-Anise
extract treated groups, as shown in (Figures 6,7). and this
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reflect a role of Anise extract and Chitosan nanoparticles to
increase the activity of Cisplatin in decrease the level of the
two biomarkers and decrease the tumor.

(Figure 8) shown level of CRP among the study
groups. CRP in control group was significantly lower
(p value <0.001) than Tumor induced group. These groups
were 9.067+0.9750 mm and 13.84+1.369 mm respectively.
While the level of CRP was progessive inhibition for each

of Cisplatin treated, Cisplatin — Anise extract treated, and
Cisplatin - Anise extract - Chitosan nanoparticles treated
groups compare to the tumor induced group.

The results of these three parameters reflect the vital
role of Anise extract and especially when combined with
Chitosan nanoparticles in increase activity of Cisplatin in
treatment the tumor.
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Cortrol

Fig. 4(A-E): shown the results of tumor size after 30 days of treatment protocols. Figure A shown control group which act as negative control without any
indicated on tumor found. Figure B1 and B2 shown size of tumor on back of mouse in tumor-inducing treated group. FigureC1 and C2 shown size of tumor on
back of mouse in Cisplatin treated group. Figure D1 and D2 shown size of tumor on back of mouse in Cisplatin—Anise extract
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Tumor size

40— >k >k %k
* >k %k
30— —
ns
£ -
S 20
10—
Y T T
X < < N3
o&o & - (o"v. Q/’é
1N .\QQ o\ Xv.
Fig. 5: shown a tumor size among a study groups.
ok ok *k
* %
60— * >k %k *
£ 40—
> L
=
3
=|' 20—
o T T
> X < < K
ST &7 &
<o Q R SF o

Fig. 6: Shown IL-33 level among a study groups.
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DISCUSSION

The treatment of cancer can be challenging and
often involves a combination of surgery, chemotherapy,
radiation therapy, and targeted therapies. The ecarlier
cancer is detected, the better the chances of successful
treatment and survival. Regular cancer screenings and
adopting a healthy lifestyle can also help reduce the risk
of developing cancer. However, the Medical plant extracts
have been used in traditional medicine for centuries, and
some of these extracts have been found to have potential
anti-cancer properties. Several plant extracts have been
studied for their potential use in breast cancer treatment,
and one of these extracts is anise extract!!*2%,

Recently, the plant extracts combine with nanoparticles
to enhance cancer treatment by improving drug delivery
and targeting cancer cells more effectively. A study
published in the Journal of Controlled Release investigated
the use of nanoparticles for the targeted delivery of a
chemotherapy drug, doxorubicin, to breast cancer cells.
The researchers developed a nanoparticle system that
could release doxorubicin specifically in response to the
acidic environment found in tumors. They study found
that the nanoparticle system increased the effectiveness
of doxorubicin against breast cancer cells and reduced
toxicity to healthy cellst?!2.

Depending on information mentioned above, the
current study designed to study the role of Anise extract
(AE) and Anise extract- Chitosan nanoparticles in
synergestic effect with the cisplatin in treatment for the
tumor induced in female mouse. The tumor size and some
biomarkers (IL-33, LRG-3, and CRP) were considered as
indicator for tumor development. The present study found
that a tumor size in tumor-induced group reach to 33.1 mm
after 30 days of induce. The tumor size in Cisplatin treated
group was significantly smaller than tumor-induced group.
This finding agree with a study achieved by Dasari et al.,
Who define the Cisplatin as a chemotherapy drug that is
commonly used to treat various types of cancer?!3,
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Also the current study in line with another study found
that Cisplatin act as drug for tumor treatment and it works
by damaging the DNA of cancer cells by create an cross
linkage between the two strand, preventing them from
dividing and growing®!. Due to the large toxic effects
associated with the great role of cisplatin in the treatment
of cancer patients, the current studies tended to use efficient
natural plant antioxidants to prevent or reduce the resulting
inflammation and increase the effectiveness of this
treatment to reduce the size of the resulting tumors(?>-26:27,
In addition, anise has been considered in recent years as a
new (novel) source of chemical compounds that prevent or
mitigate cancer through its antiproliferative and antiapoptic
properties®?®!. So, the tumor size in Cisplatin treated group
was larger than in both Cisplatin- Anise extract, and
Cisplatin- Anise extract- Chitosan nanoparticles treated
groups. This results in line with a study achieved by
Abotaleb and colleagues®”! found that anise extract has a
wide range of biological and pharmacological activities
including antioxidant, antibacterial, anticancer, antiulcer,
antidiabetic, antifibrotic, antiviral, anti-inflammatory,
analgesic, cardiac, antiaging, hepatoprotective,
neurological, and nephroprotective efficacy. This may
be due to the possession of many aromatic compounds,
including anethole, eugenol and estragol which gave him
many characteristics, the most important of which is an
antioxidant and aniproliferation of the cancer cell*®.

These results consistent with many previous studies, a
study achieved in 2014, found that anise extract inhibited
the growth of breast cancer cells, suggesting that it may
have potential as an anti-cancer agent®'. In 2013, the
researchers investigated in the effect of anise extract on
colon cancer cells. They found that anise extract induced
apoptosis (cell death) in these cancer cells, and suggesting
that it may be a promising treatment for colon cancertZ.
Olaywi, (2020)1*! investigated the effect of anise extract
on the growth of lung cancer cells in vivo, they found that
anise extract inhibited the growth of these cancer cells and
induced cell death. They suggested that anise extract might
have potential as an anti-cancer agent for lung cancer. In
some situations, the tumor do not response to treatment
with cisplatin these cases called “resistance to cisplatin”.
Jafarzadeh et «l.,(2021)B% found the combined use of
cisplatin and Fisetin increases the induction of apoptosis in
cisplatin-resistant ovarian cancer cells (A2780); therefore,
the combined use of cisplatin and some substances can be
considered a promising strategy in the treatment of ovarian
cancer.

The previous studies were agree with the current study
which shown the effect of Cisplatin was enhancement
when combine with anise extract?!!. The progress in the
field of nano-applications for cancer treatments had a
significant impact and showed a synergistic action for
many compounds, including platinum compounds, in
which a significant improvement appeared in the solubility
of non-hydrophobic substances and their enhancement in
cells by increasing the permeability of the cell interiort®s.

accordingly showed the current study found the effect of
cisplatin against a tumor increase when combine Chitosan
nanoparticle and these results consistent with a study®”
have shown that nanoparticles can prolong the lifespan of
therapeutic agents. This has been demonstrated through
the use of sulfonatocalix4arene to carry cisplatin, which
increased its lifespan by 3-2 times compared to the drug
alone. In addition, the toxicity associated with cisplatin
was reduced by increasing its resistance to cellular
groups containing the antioxidant glutathione (GSH) and
regulating the enzymatic activity of GST. The nanoparticles
also exhibit a high affinity for caveolae, which are formed
in the plasma membrane during cellular uptake7.

The therapeutic delivery of tumors by the activated
targeting mechanism depends on the size of the particles,
and it is mentioned that the tumor tissue has characteristics
that differ from the normal tissue, including the large size
of the vascular system, its distribution, its high density, its
heterogeneous distribution, and its high permeability**]
Which leads to an abundance of vessels compared to a weak
fibrous drainage system for large particles, which provides
therapeutic materials with high molecular weights in the
tumor tissue. This condition is known as the enhanced
permeability and retention (EPR)effect. Which allows to
increase the concentration of therapeutic substances in the
tumor vessels through the infiltration of nanoparticles with
less than 150-200 nm from normal blood vessels to the
swollen tissuel*”! In addition to what he mentioned“” that
the size of the nanoparticles has the ability to circulate in
the blood in the form of vacuoles for long periods, which
causes a reduction in the mononuclear phagocyte system
(MPS) as a result of saturating the blood with high doses
of active compounds loaded on nanomaterials, which
sometimes may cause pathological effects, the destruction
of phagocytic cells and the nullification of their functional
role, according to the safety of the used nanomaterials
and the therapeutic materials loaded on them. It is also
indicated that the binding of nanomaterials to plasma
proteins and the action of complement in the blood may
remove particles in vivo, depending on their sizet*'*2.

The present study included some biomarkers, IL-
33, LRG-3, and CRP. IL-33,LRG-3 ,and CRP level were
higher in Cisplatin treated group than control group
and other study groups. This reveals the toxic effect of
Cisplatin and this toxicity decrease with anise extract
alone or with Chitosan nanoparticles. This finding agree
with Zhao and his colleagues (2018)! found IL-33, also
known as an "alarm" cytokine, is considered an internal
signal that is released from damaged cells as a nuclear-
associated cytokine after exposure to tissue injury or
shock. The expression of this cytokine is stimulated
during cell necrosis or tissue damage, indicating its role
in activating the immune response to act as an alarm after
damage to epithelial and endothelial cells during stress,
shock, viral infection, and toxic damage in various tissues,
including liver toxicity!!. Epithelial and endothelial cell
nuclei in organs such as the liver, lungs, and kidneys have
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the ability to express 1L-33 protein, and it has also been
expressed in endothelial veins and small and large blood
vessels in several tissues as a nuclear protein, especially
in blood vessels for the cancer patients*”. Another study
that investigated the role of IL-33 in cancer is Zhao et al.
(2018). The study found that IL-33 can promote the growth
and metastasis of lung cancer cells by regulating multiple
oncogenic pathways.

IL-33 hasbeenshowntoplayaroleintumordevelopment
and progression, as it can promote inflammation and
angiogenesis in the tumor microenvironment. In some
cases, I1L-33 has also been found to have anti-tumor
effects, possibly through activation of anti-tumor immune
responses. 1L-33, also known as interleukin-33, is a
cytokine that is involved in various biological processes
such as immune response and inflammation. It is produced
by a variety of cells including epithelial cells, fibroblasts,
and endothelial cells. One study that investigated the role
of IL-33 in the immune response is "IL-33 amplifies the
polarization of alternatively activated macrophages that
contribute to airway inflammation" by L. P. Pichery ef al.
(2012)1¢1, Either the concentrations of 1L-33 and LRG-1
in Cisplatin- Anise extract, and Cisplatin- Anise extract-
Chitosan nanoparticles treated groups were return to
same level as control group i.e there was no significant
difference, and this refer to the role of Anise extract and
Chitosan nanoparticles was vital to induce the Cisplatin
action to reduce the level of LRG-1 and in tumor treatment.
And these results in line with a study achieved by Y.
Yanagisawa and his colleagues. (2018)“”! found that high
serum LRG-1 levels were associated with worse survival
outcomes in patients with pancreatic cancer. Also Li and
his colleagues (2020)"" investigated the role of LRG-
1 in gastric cancer. The study found that overexpression
of LRG-1 inhibited cell invasion and survival in gastric
cancer cells and suggested that LRG-1 may function as a
tumor suppressor in gastric cancer.

CRP (C-reactive protein) is a marker of inflammation
and has been implicated in cancer development and
progression. And the results in the current study agree
with a prospective cohort and Mendelian randomization
analysis achieved by Zhu and his colleagues (2022)",
found that CRP was a potential biomarker to assess risks
of overall cancer and 12 site-specific cancers. The increase
in this indicator in the current study may be attributed to
the use of cisplatin, which causes toxicity to the tubular
epithelial cells, vasoconstriction in the renal capillary
vessels, and inflammatory effects that appear in most areas
of'the kidney due to free radicals resulting from the harmful
effects of using this treatment, the most important of which
are fibrosis and dysfunction. Proinflammatory of proximal
tubule cellsP%. As that the activation of leucocytes (white
cells) and cytokines of the proximal tubule cells leads to
the emergence and prolonged period of inflammation,
where the level of IL-1, IL-6, and TNF-alpha secretion is
increased by increasing the activity of the NF-KB pathway
to end with the development of the renal wound?®'-*2!,

The current results also showed a decrease in the
inflammatory marker (CRP) after using anise extract with
cisplatin, as some studies indicated the extract and oil of
anise fruits played a major role in modifying the biomarkers
affected by oxidation, such as the ability to reduce ferric acid
and lipid peroxidation, which was attributed to the main
role of its contents that act as antioxidants®¥. The essential
oil showed high efficacy in the antioxidant capacity
relative to the substance anethole, which represents 82.3%
of the content of the oil itself, and it was also attributed
to the presence of phenols, D-limonene, astracol and
other compounds that have beneficial effects in this field,
or it may be due to its action of synergistic compounds.
Therefore, it was indicated for its independent use as a
protective agent against many degenerative processes such
as tumors®¥. Also, this plant has a role in providing the
manganese element to the enzyme Superoxide Dismutase
(SOD), one of the most important antioxidants with an
intracellular role to reduce oxidative stress resulting from
free radicals, therefore, it is considered protective of many
diseases such as cancer, heart and kidney diseases?*>-"),

CONCLUSION

It can be concluded from the current study that anise
extract has a synergistic effect with cisplatin in reducing
tumor size in the animal body. In addition to the effective
role of nanoloading in increasing the effectiveness of this
plant extract, which confirms the possibility of using this
therapeutic method in different types of tumors, especially
in the mammary glands. However, the limitations in current
study were the results do not confirmed by histopathology
and IHC examination due to limitations associated with
time and funds. Therefore, we recommended to researchers
to confirming the current results.
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