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Abstract
This study aimed to evaluate the effect of combination Phyllanthus urinaria and Catharanthus roseus in breast cancer
mice based on the expression of IL-17. 7,12-Dimethylbenz(α)anthracene (DMBA) was injected intraperitoneally into
normal mice at dose 1.5 mg.kg-1 weight to obtain breast cancer mice. Total of 24 experimental mice divided into normal
mice (N), breast cancer mice (K), breast cancer mice with cisplatin (C) treatment (5 mg.kg-1 weight), breast cancer mice
with combination extract Dose 1 (P. urinaria 500 mg.kg-1 weigt + C. roseus 15mg.kg-1 weight), breast cancer mice with
combination extract Dose 2 (P. urinaria 1000 mg.kg-1 weight + C. roseus 75mg.kg-1 weight), and breast cancer with
combination extract Dose 3 (P. urinaria 2000 mg.kg-1 weight + C. roseus 375 mg.kg-1 weight). Cheral was given orally for
14 days. The level of IL-17 was evaluated by flow cytometry analysis. The combination can suppress the expression of IL17 which down regulation of IL-17 indicate a good prognosis for the breast cancer mice, for 6.17% in breast cancer
condition to 0.93% with Dose 3 treatment. The combination can be used as immunomodulatory agent in humoral
immunity through the regulation of IL-17.
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INTRODUCTION1
The research of cancer has developed in
carcinogenesis and cancer genetics based on
molecular and cellular. It is known that cancer is
one of the leading causes of death in the world.
One of the most deadly types of cancer among
women is breast cancer, intestinal cancer and
lung cancer [1]. Various studies show that 1 in 8
women have breast cancer where 90% of the
causes of breast cancer are due to lifestyle and
environmental factors, while 10% of breast
cancer cases are caused by genetic factors [2].
Researchers have predicted that there will be an
increase in breast cancer cases, with death cases
up to 58% in developing countries [3].
Chemotherapy with surgery is the most common
treatment for breast cancer cases. However,
chemotherapy treatment has many side effects
in people with breast cancer. So more research
needs to be done to find new strategies in the
treatment of cancer [4].
In the tumor microenvironment, it is known
that accumulated tumor cells will inhibit the
immune response by various mechanisms [5].
One of the mechanisms of tumor cells inhibiting
the immune response is to develop inflammatory
conditions in the tumor micro-environment,
where tumor cells will cause inflammation by
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infiltrating
leukocytes
and
secreting
inflammatory cytokines at tumor locations [6-8].
Several studies have shown the role of
inflammatory cells and cytokines accumulated in
the tumor microenvironment can suppress the
immune response and contribute to the growth
and development of tumor cells [4].
One of the proinflammatory cytokines that
play a role in the development and growth of
cancer and inhibition of the immune system is IL17 consisting of IL-17A and IL-17F. IL-17 are
proinflammatory cytokines derived from CD4+ T
cells that function as both homodimers and
heterodimers and play a role in signaling through
heterodimeric receptor complexes consisting of
IL-17 receptor A (IL-17RA) and IL-17RC [9]. IL-17 is
also known to be one of the main pathogen
factors involved in the early and late stages of
cancer development. Removal of IL-17 was able
to suppress tumorigenesis in various organs in
mice including the large intestine [10], liver [11],
pancreas [12], lungs [13], and skin [14]. Inhibition
of IL-17 cytokines has been shown to suppress
metastasis
and increase
sensitivity
to
chemotherapy and radiation therapy in
preclinical cancer models [15]. High serum levels
of IL-17 indicate a poor prognosis for various
tumors in people with cancer [16]. Some
polymorphisms against IL-17 have been known to
have a link to cancer [17-19].
The development of cancer drugs has been
done to get the best treatment for cancer. Type
of drug based on its toxicity to DNA inhibitors
(deoxyribonucleic acid), such as cytosine
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arabinoside and methotrexate drugs. Then also
based on alkylation agents such as the drugs
cisplatin and 5-fluorouracil. Chemotherapy is a
conventional treatment to overcome cancer
malignancy [20]. However, chemotherapy
treatment is known to have many side effects on
breast cancer patients. So herbal treatment is
needed to minimize the negative impact of
treatment. Based on the literature, Phyllanthus
urinaria can induce apoptotic in melanoma
cancer cells without any cytotoxic effect in
normal cell lines [21].
Green Meniran (Phyllanthus urinaria) is one
of the plants that has been known to have
several biological effects such as antibacterial,
antiviral,
immunoregulation,
and
antiinflammatory [22]. Phyllanthus urinaria also
exhibits anticancer properties in melanoma,
osteosarcoma, lung cancer, breast cancer, and
prostate cells [23]. This plant has been shown to
inhibit tumor cell proliferation through induction
of apoptosis by modulating various cell signaling
pathways [21]. In addition to P. urinaria, Tapak
Dara (Catharanthus roseus) is also known to have
a role as an anticancer. Catharanthus roseus is a
plant containing more than 120 terpenoid
alkaloids (TIA). One of the alkaloids in C. roseus is
vincristine and vinblastine, which act as
antineoplastics and are often used as anticancer
agents [24]. The combination of both is expected
to suppress the growth of breast cancer at the
level of IL-17 expressed by CD4+. The aim of the
study was to evaluate the level of IL-17 expressed
by CD4+ in breast cancer mice.
MATERIAL AND METHODS
Design of Experimental
Total mice of experimental are 24 female
mice (Mus mucullus) strain BALB/c with age of 67 weeks from Gadjah Mada University,
Yogyakarta, Indonesia. The mice divide into six
groups (Table 1). Each group consisted of four
replication. This experiment has been approved
by ethical clearance by The Ethical Committee of
Brawijaya University (Reg. No. 125-KEP-UB-2021).
Table 1. Group of treatment
Group
Description
N
Normal mice
K
Cancer mice
C
Cancer mice + cisplatin
D1 Cancer mice
D2 Cancer mice
D3 Cancer mice
Note: D = dose

Combination Extract
(mg.kg-1 weight)
P. urinaria
C. roseus
500
15
1000
75
2000
375
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Induction of DMBA
Mice induced by 7.12- Dimethylbenz(α)
anthracene 1G cat. D464500 TRC (DMBA) with
1.5 mg.kg-1 weight, which the dose was convert
as FDA table [15]. DMBA was dissolved in corn oil
and injected into mice subcutaneous six times in
six weeks. Confirmation of breast cancer
condition used palphasi method and histology.
Oral Administration of Extract Combination and
Cisplatin
Ten grams of Green Meniran (P. urinaria) and
ten grams of Tapak Dara (C. roseus) leaves
powder (Materia Medica Batu, Malang) dissolved
in 100 mL of boiled water. Then it was filtered
using Whatman no. 1 paper and subjected to
freeze-drying. The extract combination was
dissolved by aquadest and administrated in
breast cancer mice (D1, D2, and D3) orally for 14
days.
Cisplatin
(Cis-Diammineplatinum
(II)
Dichloride) H6Cl2N2Pt CAS 15663-27-1 as a
standard drug in this study was obtained from
the Tokyo Chemical industry. CO. LTD. Cisplatin
dissolved with PBS and injected intraperitoneal
on mice (5 mg.kg-1 weight). Cisplatin was
administrated in the breast cancer group orally
for 14 days. The conversion of human dose to
mice equivalent dose in this research is
determined based on FDA (Food and Drug
Administration) administration [25].
Spleen Isolation
Spleen isolation was done after 14 days of
extract combination treatment. The mice were
sacrificed by the cervical dislocation technique.
Then, the spleen was isolated from the mice. The
spleen was homogenized in phosphate buffer
saline (PBS), and the homogenate was moved
into a microtube and centrifuged at 2500 rpm at
10°C for 5 minutes. Then, the pellet suspends
with 1 mL PBS as the sample for antibody
staining.
Antibody staining and Flow Cytometry Analysis
Antibody staining consists of two kinds
membrane staining and intracellular staining.
Antibodies applied 50 µL based on the company’s
protocol. The sample, which contain lymphocyte
cells, was stained with extracellular antibodies
before
intracellular
antibody
staining.
Extracellular antibody staining was conducted by
adding 50 µL of FITC anti-mouse CD4+
(Biologend®, San Diego) into the cells and
incubated for 20 minutes in an icebox (4°C).
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The cells were added with 50µL of cytofix
(BD-Biosciences Pharmigen) and incubated for 20
minutes in an icebox, then added by wash perm
solution (WPS) (Biolegend®, USA). The sample
was centrifuged at 2500 rpm at 10°C for 10
minutes. The pellet was stained with 50 µL of anti
IL-17 (Biologend®, San Diego). The sample was
moved into the flowcytometry tube by adding
400 µL of PBS. The data of flowcytometry was
analyzed by software BD Cellquest ProTM (BD
Biosciences, San Jose, CA, USA) [26].
Data Analysis
Data were analyzed by IBM SPSS Statistic 26
program using one-way ANOVA and continued to
Post Hoc test with a significant p<0.05.
RESULT AND DISCUSSION
The results showed a significant increase in
the relative amount of IL-17 expressed by CD4+
(p<0.05) compared to healthy controls. The
increase of IL-17 expressed by CD4 T cells can be
due to the presence of a mechanism of the
DMBA compound that can cause tumorigenesis
in the tissues, thus causing an increase in the
production of the pro-inflammatory cytokine IL17. DMBA compounds are carcinogenic chemical
compounds that are often used to induce
mammae carcinogenesis in mice [27]. Some
extrahepatic tissues, such as mammary glands,
can also occur deposition and activation of
hydrophobic compounds such as DMBA. DMBA
induced in mice will bind to cytochrome P-450
and form a covalent bond with DNA that will
cause DNA adduct, which will cause oxidative
damage to the cell resulting in carcinogenicity
and mutagenicity [28].
The process of DMBA carcinogenesis will
involve various disorders, such as disruption of
redox tissue balance. It is also able to cause
oxidative stress that is responsible for
biochemical and pathophysiological disorders in
mice [29]. Oxidative stress with the formation of
ROS is known to have a negative impact on a
person's health and is associated with various
diseases, including cancer. ROS will alter the
expression of tumor suppressor genes involved in
apoptosis. It can increase the expression of
cytokines involved in the angiogenesis process. It
creates changes in intercellular relationships and
affect the metalloproteinase activity of
proteinases involved in metastasis [30]. ROS can
also interfere with the integrity of the cell
membrane by reacting with PUFA, which will lead
to the formation of malondialdehyde (MDA) [28].

J. Exp. Life Sci. Vol. 12 No. 2, 2022

70

An increase in the relative amount of IL-17
expressed by CD4+ in the lymph organs indicates
that the experimental animal has developed
cancer characterized by the production of proinflammatory cytokines. These pro-inflammatory
cytokines promote the inflammatory part of the
affected tissue. IL-17A is also called IL-17 [31],
which is a proinflammatory cytokine that has
been studied extensively. IL-17 is a cytokine that
has various roles by combining il-17RA-IL-17RC
dimers that can be found in various cells. It is
commonly known that the cytokine IL-17 is a
cytokine produced by Th17 cells that belongs to
the CD4+ T lymphocyte subgroup. Various chronic
inflammatory diseases and autoimmune diseases
are known due to the increase in the number of
IL-17. Several studies have shown that the
number of IL-17A-producing cells increases in
cases of breast cancer [30,31].
IL-17A in cases of breast cancer has a direct
and indirect influence. The direct effect of IL-17
in tumor cells is able to promote angiogenesis,
change the profile of gene expression, and it is
able to make cells more aggressive and
conducive to tumor growth in vivo [32].
Meanwhile, the indirect effects of IL-17 support
the growth of metastatic primary breast cancer
[15]. IL-17 can promote cancer growth, control
neutrophil recruitment, and recruit neutrophils in
secondary areas affected by cancer [15,33].
Based on the results of the study, it is known
that there is a decrease in the relative amount of
various treatments. A decrease in the relative
number of CD4+IL-17+ T cells in cisplatin and
cheral treatment doses 1, 2, and 3 indicated a
significant decrease in the number of relatives
(p<0.05) with amounts of 2%, 1.88%, 2.76%, and
0.93% respectively (Fig. 1). At dose 1, it is shown
the cheral can suppress the growth of IL-17
cytokines significantly with the lowest dose.
However, in dose 2, it is known that there is an
increase in the amount of IL-17 compared to
Dose 1 treatment. Thus, the addition of doses at
dose 2 was not able to suppress the development
of IL-17, so there is an increase. However, it is
known that at Dose 3, the relative amount of
cytokine IL-17 decreased significantly compared
to all treatments and was close to the relative
amount in normal mice. A decrease in the
relative amount of IL-17 at Dose 3 is suspected
that the dose given has been able to suppress the
growth of IL-17 cytokines resulting in a decrease
in the number of IL-17 expressions (Fig. 1).
This research showed that the expression of
IL-17 was decreased in cisplatin treatment.
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Decreased expression of IL-17 in cisplatin
treatment in this study is known that cisplatin is a
rectangular planar platinum compound which is
one of the potential chemotherapeutic agents in
anticancer therapy. Clinically, the anticancer
activity of cisplatin acts on various types of
cancer, including lung cancer, ovarian cancer,
carcinoma, breast cancer, and brain cancer [34].
There are several pathways of cisplatin molecular
mechanisms in achieving therapeutic effects,
namely through oxidative stress induction, Ca
signal modulation, induction of cell apoptosis,
protein kinase C, mitogen-activated protein
kinase (MAPK), Jun amino-terminal kinase (JNK),
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p38 mitogen-activated protein kinase. (MAPK),
AKT (serine/threonine kinase), DNA signaling
damage, and p53 DNA damage [31]. The use of
cisplatin as a neoplasmic drug has been approved
by the United States Food and Drug
Administration (FDA) since 1978. The use of
cisplatin dose is given based on the stage of the
cancer. A previous study showed that the use of
the drug cisplatin can reduce the growth of
breast cancer, but it does not rule out the
possibility of resistance [20]. Based on this, it is
known that our research is in line with some of
the studies that have been reported [16].

A.
6.17
%

2%

2.76%

0.93%

IL-17

0.69
%

1.88%

CD4+

B.

Figure 1. Relative number of CD4+IL-17+ (%) in mice with a wide variety of treatments. N = Healthy control (Normal); K = DMBA
injection (cancer control); C = DMBA and Cisplatin injected mice; D1 (dose 1) = DMBA injection and of 500 mg.kg-1 weight P.
urinaria and 15 mg.kg-1 weight C. roseus; D2 = injection of DMBA and 1000 mg.kg-1 weight P. urinaria and 75 mg.kg-1 weight
C. roseus; D3 = injection of DMBA and 2000 mg.kg-1 weight P. urinaria and 375 mg.kg-1 weight C. roseus; line on bar =
standard deviation. A) Results of T cell flow cytometry analysis (%); B) CD4+IL-17+ T-Cells (%) graph results. The data are
mean value ± SD of four mice in each group with significant value <0.05 (n=24).
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A combination of P. urinaria and C. roseus can
suppress IL-17. Il-17 cytokines are known to be
proinflammatory cytokines that support cancer
growth. The reduction of the relative amount of
IL-17 expressed by CD4+ at the 1,2,3 dose
treatment can be suspected due to the influence
of phytochemicals contained in the content of
the combination extract that can reduce the
activity of increasing cancer cells. In addition, P.
urinaria is also able to inhibit activator
plasminogen type urokinase and MMP-2 enzyme
activity that can inhibit phosphorylation of
ERK1/2 [35]. Several studies have shown the role
of P. urinaria as an anticancer, antioxidant,
antiviral, antidiabetic, and anti-inflammatory
activity [36].
Several studies In Vivo have proven that P.
urinaria is able to inhibit the development of
colorectal cancer in Sparague-Dawley male mice
through the perforin granzyme pathway, and it is
able to lower proinflammatory cytokines that
cause agnor cancer cell growth and macroscopic
tumor growth [37]. Phyllanthus urinaria research
has also been conducted on liver carcinoma
which shows the influence of P. urinaria which is
able to increase apoptosis and suppress the
growth of cancer cells. Phase II clinical trials have
also been conducted on people with rectum
cancer, where the results of clinical trial II
showed the extract. Phyllanthus urnaria can
significantly increase cancer cell apoptosis and
expression of lymphocytes, perforins, granzymes,
and caspase 3 that infiltrate significantly [38].
In addition to P. urinaria, the content of
compounds in C. roseus is also thought to play a
role in the suppression of cancer cell growth
characterized by the expression of IL-17.
Catharanthus roseus contains vincristine and
vinblastine compounds that are able to inhibit
cancer cells and can inhibit the synthesis of
purines, DNA, and RNA contained in cancer cells
to inhibit the process of cancer cell proliferation
[39]. This plant has been used in traditional
medicine. It is known that a number of alkaloids
isolated from this plant have been clinically
tested.
Alkaloid compounds in C. roseus are
ajmalacine-an
antihypertensive
alkaloids,
vincristine and vinblastine as antineoplastic. This
plant is used in the treatment of cancer because
it is able to interfere with cell signals such as
growth factor signals, inflammation, cell cycle
proteins, prostaglandin production, angiogenesis,
invasion, anti-apoptosis, and cell proliferation
[40]. The pharmacological study has shown that
J. Exp. Life Sci. Vol. 12 No. 2, 2022
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C. roseus contains more than 70 types of
alkaloids and chemotherapeutic agents that are
effectively able to treat various diseases such as
lung cancer, uterine cancer, breast cancer,
Hodgkin and non-Hodgkin lymphoma, and
melanoma [40]. Based on the results of the
study, there is a decrease in the number of IL-17
expressions allegedly due to the influence of the
two plants that synergize in the treatment of
breast cancer in experimental animals.
CONCLUSION
The combination of P. urinaria and C. roseus
could be used as the immunomodulator in breast
cancer mice based on the expression of cytokine
proinflammatory of IL-17 expressed by CD4+. The
oral administration of extract combination for 14
days in breast cancer mice significantly decreased
the IL-17 expression from a 6.17% to 1.88% (D1),
2.76% (D2), and 0.93% (D3). We can conclude
that Dose 3 is the optimal dose to decrease the
expression of IL-1.
Acknowledgement
The author gratefully thanks the Animal
Physiology staff for the contribution of assistance
in conducting this research.
REFERENCES
[1] Ishaque,
N.,
M.
Asad.
2019.
Clinicopathological characteristics of breast
carcinoma in premenopausal women.
J. Islamabad Med. Dent. Coll. 8(4). 193–197.
[2] Castelló, A., M. Martín, A. Ruiz et al. 2015.
Lower breast cancer risk among women
following the World Cancer Research Fund
and American Institute for cancer research
lifestyle recommendations: EpiGEICAM
Case-Control Study. PloS One. 10(5).
e0126096.
[3] Villarreal-Garza, C., C. Aguila, MC.
Magallanes-Hoyos et al. 2013. Breast cancer
in young women in Latin America: an
unmet, growing burden. The Oncologist.
18(12). 1298–1306.
[4] Karpisheh, V., M. Ahmadi, K. AbbaszadehGoudarzi et al. 2022. The role of Th17 cells
in the pathogenesis and treatment of breast
cancer. Cancer Cell Int. 22(1). 108.
[5] Coleman, R.E., W. Gregory, H. Marshall et al.
2013. The metastatic microenvironment of
breast cancer: Clinical implications. The
Breast. 22. S50–S56.
[6] Karpisheh, V., N. Joshi, A.O. Zekiy et al.
2020. EP4 receptor as a novel promising

ISSN. 2087-2852
E-ISSN. 2338-1655

Expression of IL-17 on Breast Cancer Mice Treated by Combination Extract
(Shofiyah, et al)

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

therapeutic target in colon cancer. Pathol.
Res. Pract. 216(12). 153247.
Karpisheh, V., A. Nikkhoo, M. HojjatFarsangi et al. 2019. Prostaglandin E2 as a
potent therapeutic target for treatment of
colon cancer. Prostaglandins Other Lipid
Mediat. 144. 106338.
Landskron, G., M. De la Fuente, P. Thuwajit
et al. 2014. Chronic inflammation and
cytokines in the tumor microenvironment. J.
Immunol. Res. e149185.
Zhao, J., X. Chen, T. Herjan, X. Li. 2020. The
role of interleukin-17 in tumor development
and progression. J. Exp. Med. 217(1).
e20190297.
Chung, L., E.T. Orberg, A.L. Geis et al. 2018.
Bacteroides fragilis toxin coordinates a procarcinogenic inflammatory cascade via
targeting of colonic epithelial cells. Cell Host
Microbe. 23(2). 203-214.e5.
Sun, C., H. Kono, S. Furuya et al. 2016.
Interleukin-17A plays a pivotal role in
chemically
induced
hepatocellular
carcinoma in mice. Dig. Dis. Sci. 61(2). 474–
488.
Zhang, Y., M, Zoltan, E, Riquelme et al.
2018. Immune cell production of interleukin
17 induces stem cell features of pancreatic
intraepithelial
neoplasia
cells.
Gastroenterology. 155(1). 210-223.e3.
Jin, C., G.K. Lagoudas, C. Zhao et al. 2019.
Commensal microbiota promote lung
cancer development via γδ T Cells. Cell.
176(5). 998-1013.e16.
Chen, X., G. Cai, C. Liu et al. 2019. IL-17R–
EGFR axis links wound healing to
tumorigenesis in Lrig1+ stem cells. J. Exp.
Med. 216(1). 195–214.
Coffelt, S.B., K. Kersten, C.W. Doornebal et
al. 2015. IL-17-producing γδ T cells and
neutrophils conspire to promote breast
cancer metastasis. Nature. 522(7556). 345–
348.
Punt, S., J.M. Langenhoff, H. Putter et al.
2015. The correlations between IL-17 vs.
Th17 cells and cancer patient survival: a
systematic review. OncoImmunology. 4(2).
e984547.
Al Obeed, O., M.A. Vaali-Mohamed, K.
Alkhayal et al. 2018. IL-17 and colorectal
cancer risk in the Middle East: gene
polymorphisms and expression. Cancer
Manage. Res. 10. 2653–2661.
Bedoui, S.A., M. Barbirou, M. Stayoussef et
al. 2018. Association of interleukin-17A

J. Exp. Life Sci. Vol. 12 No. 2, 2022

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

73

polymorphisms with the risk of colorectal
cancer: A case-control study. Cytokine. 110.
18–23.
Samiei, G., W. Yip, P. Leong et al. 2018.
Association between polymorphisms of
interleukin-17A G197A and interleukin-17F
A7488G and risk of colorectal cancer.
J. Cancer Res. Ther. 14
Dasari, S., S. Njiki, A. Mbemi et al. 2022.
Pharmacological effects of cisplatin
combination with natural products in cancer
chemotherapy. Int. J. Mol. Sci. 23(3). 1532.
Tang, Y.Q., I.B. Jaganath, R. Manikam, S.D.
Sekaran 2014. Inhibition of MAPKs,
Myc/Max, NFκB, and hypoxia pathways by
Phyllanthus
prevents
proliferation,
metastasis and angiogenesis in human
melanoma (MeWo) cancer cell line. Int. J.
Med. Sci. 11(6). 564–577.
Yeo, S.G., J.H. Song, E.H. Hong et al. 2015.
Antiviral effects of Phyllanthus urinaria
containing
corilagin
against
human
enterovirus 71 and Coxsackievirus A16 in
vitro. Arch. Pharm. Res. 38(2). 193–202.
Du, G., M. Xiao, S. Yu et al. 2018.
Phyllanthus
urinaria:
a
potential
phytopharmacological source of natural
medicine. Int. J. Clin. Exp. Med. 11. 6509–
6520.
Harshini, M., L. Sheeba, M. Selvanayaki.
2020. Anticancer activity of Catharanthus
roseus and Murraya Koenigii. J. Crit. Rev.
7(8). 11.
USFDA. 2005. Guidance for industry:
estimating the maximum safe starting dose
in adult healthy volunteer. US Food and
Drug Administration Rockville, MD 30.
Rifa’i, M., N. Widodo. 2014. Significance of
propolis administration for homeostasis of
CD4+CD25+ immunoregulatory T cells
controlling hyperglycemia. SpringerPlus. 3
526. DOI: 10.1186/2193-1801-3-526.
Tatar, O., N. Ilhan, N. Ilhan et al. 2019. Is
there any potential anticancer effect of
raloxifene and fluoxetine on DMBA-induced
rat breast cancer? J. Biochem. Mol. Toxicol.
33(9): e22371. DOI: 10.1002/jbt.22371.
Akhouri, V., M. Kumari, A. Kumar. 2020.
Therapeutic effect of Aegle marmelos fruit
extract against DMBA induced breast cancer
in rats. Scientific Reports. 10(1). 18016.
Krishnamoorthy, D., M. Sankaran. 2016.
Modulatory effect of Pleurotus ostreatus on
oxidant/antioxidant status in 7, 12dimethylbenz (a) anthracene induced
ISSN. 2087-2852
E-ISSN. 2338-1655

Expression of IL-17 on Breast Cancer Mice Treated by Combination Extract
(Shofiyah, et al)

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

mammary carcinoma in experimental rats-A dose-response study. J. Cancer Res. Ther.
12(1). 386–394. DOI: 10.4103/09731482.148691.
Nourazarian,
A.R.,
P.
Kangari,
A.
Salmaninejad. 2014. Roles of Oxidative
Stress in the development and progression
of breast cancer. Asian Pac. J. Cancer Prev.
15(12). 4745–4751.
Fabre, J., J. Giustiniani, C. Garbar et al. 2018.
The interleukin-17 family of cytokines in
breast cancer. Int. J. Mol. Sci. 19(12). 3880.
Benevides, L., D.M. da Fonseca, P.B. Donate
et al. 2015. IL17 promotes mammary tumor
progression by changing the behavior of
tumor cells and eliciting tumorigenic
neutrophils recruitment. Cancer Res. 75(18).
3788–3799.
Lv, Z., M. Liu, J. Shen et al. 2018. Association
of serum interleukin‑10, interleukin‑17A
and transforming growth factor‑α levels
with human benign and malignant breast
diseases. Exp. Ther. Med. 15(6): 5475–5480.
Fukui, Y., M. Kawashima, K. Kawaguchi et al.
2018.
Granulocyte-colony-stimulating
factor-producing metaplastic carcinoma of
the breast with significant elevation of
serum
interleukin-17
and
vascular
endothelial growth factor levels. Int. Cancer
Conf. J. 7(3). 107–113.
Lu, K.H., H.W. Yang, C.W. Su et al. 2013.
Phyllanthus urinaria suppresses human
osteosarcoma cell invasion and migration by
transcriptionally inhibiting u-PA via ERK and
Akt signaling pathways. Food Chem. Toxicol.
52. 193–199.
Sayuti, M., I. Riwanto, B.P. Boediono, T.I.S.
Akbar. 2020. Anticancer Activity of
Phyllanthus niruri Linn extract in colorectal
cancer patients: A phase II clinical trial. Syst.
Rev. Pharm. 11(10). 313-317.
Sawitri, E., I. Riwanto, T. Tjahjono, E.
Dharmana. 2012. Ekstrak Phyllanthus niruri
Linn, pertumbuhan tumor dan proliferasi sel
kanker kolorektal: studi eksperimental pada
tikus Sprague-Dawley yang diinduksi 1,2
DMH. Media medika indonesiana. 46(1).
25–33.
Riwanto, I., P. Budiono, A. Mughni et al.
2017. Phyllanthus niruri Linn increase
infiltrating lymphocyte and apoptosis of
rectosigmoid cancer patients. A phase II

J. Exp. Life Sci. Vol. 12 No. 2, 2022

74

clinical trial. Bali Med. J 6(3). DOI:
10.15562/bmj.v6i3.674.
[39] Suraduhita, A. 2017. Sitotoksisitas ekstrak
etanol daun tapak dara (Catharanthus
roseus (l.) G. Don.) terhadap cell line kanker
serviks (hela) dan cell line kanker payudara
(MCF-7). [Cytotoxicity of dara tread leaf
ethanol extract (Catharanthus roseus (L.) G.
Don.) against cervical cancer cell line (Hela)
and breast cancer cell line (MCF-7)]. Master
Thesis. Universitas Atma Jaya Yogyakarta.
Yogyakarta.
[40] Shikare, S. 2020. Catharanthus roseus: A
symbol of hope for cancer patients. Oncol.
Cancer Case Rep. 6(3). 1.

ISSN. 2087-2852
E-ISSN. 2338-1655

