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Abstract

Cervical cancer is the fourth most prevalent cancer among women worldwide. Regarding
the fact that many natural products have been shown to be successful against cervical
cancer, there hasn't been a comprehensive investigation that categorized them
corresponding to their anti-cancer pathways. Investigators in the present research collected
information on recent studies on natural treatments for cervical cancer published in
Pubmed (which includes Medline) and Google Scholar. Apoptosis activation, angiogenesis
suppression, metastatic suppression, resistance reduction, and miRNA regulation were the
five groups into which their tactics fell. Cervical cancer was avoided by a total of 64 natural
products. It has been demonstrated that several of these have numerous impacts against
cervical cancer, including Penicillium sclerotiorum excerpts from Cassia Fistula L.,
ethanol extracts from Bauhinia variegate candida, thymoquinone obtained from Nigella
sativa, lipid-soluble extracts of Pinellia pedatisecta Schott., and 1'S-1'-acetoxychavicol
acquired from Alpinia in summary, ingredients might become desirable prospects for

brand-new cancer medications.
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1. Introduction

Cervical cancer, or cervical cancer, is characterized by abnormal vaginal bleeding, vaginal
discharge, pelvic pain, or pain during sexual action [1]. At present, cervical carcinoma is
the fourth most prevalent cancer in women globally [2]. In accordance with Globocan
2018, cervical cancer accounts for 3.2% of all cancer occurrences. The primary therapies
for cervical cancer are radiation, chemotherapy, and surgeries like radical hysterectomy
and pelvic lymphadenectomy [3]. Specific treatment, which regulates the cyclooxygenase-
2 (COX-2) and epidermal growth factor receptor (EGFR), is an alternative treatment for
cervical cancer [4,5,6,7]. Yet these therapies did highlight possible dangers and negative
effects: Menstruation, infertility, unpleasantness, or pain throughout sexual action are all
possible side effects of radiotherapy. Surgery carries a danger of blood clots in the deep
veins of the legs, bleeding, and harm to the nearby organs. Chemotherapy side effects in
different body systems may impact both cancer cells and rapidly dividing cells [8, 9]. The
commonly recommended therapies for cervical cancer were also associated with a number
of side effects and resistance to drugs [10]. Cisplatin, one of the most potent anticancer
drugs, has the capacity to fight off therapy by means of a defense mechanism [11]. 5-
fluorouracil (5-FU) has also been connected to side effects and cases of tolerance in
individuals with cervical cancer. [12]. Therefore, the main goal of our study has been to
identify fresh, potent natural treatments for cervical cancer. Natural products produced
from living things, including plants and animals, contain a number of active ingredients
that are said to be suitable replacements for or additions to chemotherapeutic drugs [13,14].
For instance, refined flaxseed hydrolysate (PFH), which is separated from lignan, induces
apoptosis in HeLa cells and inhibits angiogenesis and metastasis [15]. Thymoquinone from
Nigella sativa also had an anti-proliferative and a lethal effect in SiHa and CaSki cells.
Praeruptorin-B, Bauhinia variegate candida ethanol isolates, and renowned tea are among
these natural components. MicroRNA regulates the pathological development and
dissemination of cancer. (miRNA, miR) [16,17]. Many organic compounds have
demonstrated anti-cancer effects by regulating miRNAs linked to cancer. Spatholobus
suberectus Dunn extract induces apoptosis in U266, U937 cells by regulating miR-

657/activating transcription factor 2 (ATF2), based to investigations conducted with our
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group [18]. Another natural substance, Salvia miltiorrhiza, showed anti-cancer activity by
regulating miR-216b [19]. It has been demonstrated that the 10S-10 -acetoxychavicol
acetate (ACA) from Alpinia conchigera interacts with SMAD4 and miR-210 to induce
apoptosis in SiHa and CaSki cells. Natural remedies for miRNA-targeted cervical cancer
treatment have great potential. [20]. However, research over the past five years have not
organized the causes, efficacy, and concentration of natural products for cervical cancer.
The present study's goal is to evaluate nonclinical investigation into the anti-cancer
properties of natural substances. The natural substances were organized according to their
processes, including inhibiting angiogenesis, resistivity, and the regulation of microRNAs
[19].

1.1 Epidemiology and risk factors of cervical cancer

Cervical cancer is the second most common cancer in women globally, and 80% of cases
are found in less developed nations. In the USA, 13 000 women received a cervical cancer
diagnosis in 2002, and 4100 of them would pass away as a result of the disease, based on
the American Cancer Society. The typical age at identification is 47 in North America,
where about half of cases are found before the age of 35. [21] Additionally, cervical cancer
deaths are considerably more common in women over the age of 55, possibly as a result of
the disease being more advanced at the time of their diagnosis. The primary cause
promoting the growth of cervical cancer is the human papillomavirus. (HPV). More than
90% of squamous cervical tumors contain HPV DNA. Although several HPV types have
been associated with anogenital neoplasia, HPV types are responsible for the majority of
identified malignancies. (16, 18, 31, 35, 39, 45, 51, 52, and 58) [22]. E6 and E7, two
regulatory units on HPV 16 and 18, encode the proteins required for viral construction. The
E6 oncoprotein binds to the tumor suppressor gene TP53, preventing its proteolytic
degradation and disabling an inherent cell-cycle barrier. 8-10 Retinoblastoma gene
products (pRb) associate with and are rendered inactive by the E7 oncoprotein, allowing
HPV 16 or 18-infected cells to pass unhindered by means of the cell cycle [23]. The ability
of HPV 16 to attach to and annihilate TP53 in vitro varies according to its genomic changes.
Both the distribution pattern and, most likely, the ability of these discrepancies to induce
cancer vary. For example, the Asian-American subtype tends to impact younger women
and has been associated with a more lethal malignant malignancy. More warning signs for

3
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cervical cancer include the onset of sexual activity before the age of 16, having more than
four sexual partners altogether, and a history of genital warts. HIV-positive people and
people taking antiviral drugs have a higher risk of developing cervical cancer. smoking

cigarettes (and perhaps having been exposed to tobacco in the surroundings) [24].

Stages of cervical cancer
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Figure 1: Stages of cervical cancer [25]
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1.2 Diagnosis and pathology of cervical cancer

Cervical cancer may be suspected based on a Pap test examination or the sight of a cervix
lesion. because so many Pap smear findings are non-diagnostic or erroneously negative
when invasive malignancy occurs, any worrying lesion must be subjected to a biopsy. If a
biopsy shows cells that suggest micro invasion and the patient lacks a visibly invasive
malignancy, a cone biopsy should be carried out [26]. To properly stage functionally
concealed lesions, sufficiently underneath stroma must always be recovered to allow for
an accurate knowledge of the depth and width of invasion below the basal layer. In about
80% of instances, squamous dysplasia occurs before recurrent cervical cancer.
Adenocarcinomas of the cervix make up about 20% of invasive cervical malignancies, and
in more developed countries, they are more common than follicular carcinomas [27].
Regardless of the fact that oncogenic HPV DNA has been discovered in
adenocarcinomas20,21, smoking does not seem to be a possible risk factor for this
histopathological subgroup of adenocarcinomas. Although pre-malignant epidermal
lesions are more frequently detected by Pap smear examinations than adenocarcinoma-in-
situ, which is likely the underlying illness in the majority of cases [28]. Clear-cell
carcinomas, a rare subtype of adenocarcinoma, make up less than 5% of all cases.
Diethylstilbestrol use during pregnancy has previously been linked to a number of
instances involving young women. Simply due to this chemical was declared illegal in
1971, the number of incidents related to its use during pregnancy has gone down [29]. The
majority of postmenopausal females treated with diethylstilbestrol who acquire concise
carcinomas do so. Two additional uncommon varieties include small-cell (neuroendocrine)

carcinomas and ependymomas.
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1.3 Pathogenesis of cervical neoplasia

HIA type, immunosuppression, sex steroid hormones (based on connections between
cervical cancers and elevated fertility and long-term oral contraceptive pill use), and
smoking are just a few of the potential cofactors linked in progression discovered by
observational research. 47"9 Additionally, the bulk of these cofactors appear to affect CIN
3 progression rather than CIN 3 malignancy. (from latent HPV infection or low grade CIN).
[31] Numerous studies have been conducted on the effects of smoking, and an
epidemiological link between smoking and cervical cancer has been found (odds ratio of
about 2). The toxins found in tobacco smoke are great candidates for co-causes of cervical
cancer accompanying HPVs. Smokers are more likely to develop cytologically abnormal
cells and larger, more serious histological lesions. Elevated nicotine Dimer levels in the
normal epithelium close to cervical intraepithelial and infiltrative neoplasia have been
related to nicotine, indicating a direct effect on cervical epithelial tissue at the DNA region.
[32] Cervical mucus contains cigarette smoke residue, including nitrosamines. 5" 52 The
different cervical representation of cytochrome P450 enzymes, which stimulate cancer-
causing nitrosamines, and glutathione S transferase, which denatures proteins, may have
an impact on an individual's vulnerability to nicotine carcinogens. Once a diagnosis of
distant metastatic tissue has been made, the patient is categorized. [33] However, in the
case of a reappearance or if a more serious sickness is discovered after surgery, the stage
that was determined at the time of the initial diagnoses shouldn't be changed. The stage is
determined by assessment and is primarily determined by the size of the pelvic or cervix-
localized tumor. In 1994, changes were made to the FIGO staging system to clarify the
terminology used to characterize micro invasive cervical cancer (stages IA1 and 1A2) and
to divide stage IB into IB1 (4 cm) and IB2 (>4 cm) tumors [34].

©Daffodil International University
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Figure 3: Pathogenesis and pathology of cervical neoplasia [35]

1.4 Chemotherapy

Once a diagnosis of remote metastatic tissue has been made, the patient is staged. despite
the case of a recurrence or if a more severe sickness is discovered after surgery, the process
set at the time of the initial diagnosis should not be changed. The stage is determined by
assessment and is primarily determined by the extent of the pelvic or cervix-localized
tumor. In 1994, changes were made to the FIGO classification system to clarify the
terminology used to characterize micro invasive cervical cancer (stages IA1 and 1A2) and
to divide stage IB into IB1 (4 cm) and IB2 (>4 cm) tumors [36]. Cisplatin has been
compared to the medication formulation of cisplatin and paclitaxel in a phase 3
uncontrolled study. The combined therapy beat single-agent cisplatin in terms of response
time and survival, but at the cost of recurrent toxic effects on the bone marrow [37]. There
have been no data on the quality-of-life assessments of the two therapeutic groups, and the
benefit for survival is minimal (a few weeks). One factor that seems to have a detrimental

effect on chemotherapy effectiveness is whether such a recurrence occurs within a formerly

8
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irradiated zone. About 25% of patients whose renewal happens beyond the irradiated
region respond to chemotherapy, as opposed to 5% of patients whose recurrent happens
within the irradiation zone [38]. There is further work to be done in the areas of the best
chemotherapy schedule to utilize in conjunction with early irradiation and whether
combined chemotherapy can act as a long-term radiation advancement to boost remote
control. (panel 2). The potential benefits of rigorous anemia restoration after radiation are
being examined in a phase-3 experiment. [39] Phase 1 experimental vaccine protocols
using HPV 16 E7 peptides as an antigenic determinant are being investigated for those with
repeated or continuing cervical cancers. The effectiveness of a vaccine created to protect
versus HPV 16 infection has since been established. Long-term immunity may be found

in future studies, which might avoid an increasing amount of cervical cancers [40].
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2.1 Purpose of the study

Cancer that begins in the cervix's cells is called cervical cancer. The cervix is the uterus'
bottom, thin end. (womb). The uterus and vagina are connected via the cervix. (birth canal).
Typically, cervical cancer progresses gradually over time. The objectives of this review

mentioned below:

e The purpose of this study was to determine women's knowledge of cervical cancer,
its monitoring, the responsibility of doctors, sources of information, and
justifications for not going through screening if they had not already had the disease
tested for.

e To know the different treatment option for the management of cervical cancer.

e To find out the different natural products which have therapeutic efficacy for the
treatment of cervical cancer.

e To know the source & mechanism of those natural products.

11
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Chapter I
Methodology
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3.1 Methodology

Methods for assembling and evaluating data were gathered from a variety of linked reviews
published between 1995 and 2022 utilizing search engines like PubMed, Research Gate,
Google Scholar, and Medline, among others. The procedures employed in the investigation
are covered in this chapter. Some basic terms, such as "Cervical cancer pathogenesis," "

Cervical cancer treatment,” " Cervical cancer diagnostic technique,” and " Cervical cancer
preventive measures,” were used to search for me. | learned more by reading every

collected review paper. The information acquired has been finally summarized.

3.2 Data analysis strategy

Data assembly, cleansing, and organization are mutual actions encompassed in data
analysis techniques. The data must go through these events, which typically involve using
data investigation software, in order to be prepared for business use. Data analytics, another
name for data analysis, is well-defined as the science of inspecting raw data in order to

make defensible extrapolations about the data.

13
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Chapter IV
Literature Review
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4.1 Plants and cervical cancer: an overview

Cervical cancer, which remains to be the main cause of cancer-related death for women in
developing countries, is the second most common gynecological malignant tumor that is
seriously harmful to women's health. Plants have been the subject of much scientific
research as prospective all-natural cervical cancer treatment representatives; however, the
results are now distributed throughout a number of studies. A comprehensive synthesis and
comprehension of the career potential is needed in order to aid further plant research for
anti-cervical cancer medications. This review goes over and assesses the existing
knowledge concerning the processes and anti-cervical cancer properties of plants, as well
as the possibilities for utilizing these plants in the future. The primary focus of this
evaluation is on the plants that have been implicated in scientific in vitro and/or in vivo
studies as cervical cancer therapies. Due to standard chemotherapy's incapacity to reduce
mortality and serious side effects, natural items are good alternatives for demonstrating
synergistic and attenuating impacts on anticancer drugs. The chemical composition and
mechanisms of action of a few naturally occurring plants with the potential to prevent
cervical cancer have been studied, but many more are still unknown. More study and

clinical trials are needed in order to use these therapeutic herbs appropriately [41].

4.2 A Review of the Therapeutic Potential of Natural Drugs for the Treatment of

Cervical Cancer

Cervical cancer is the fourth most common cancer in women worldwide. Considering the
fact that numerous natural products have been studied for their efficacy against cervical
cancer, there hasn't been a critical summary that categorized them according to their anti-
cancer processes. Investigators in this study obtained data on natural treatments for cervical
cancer that had been published within the previous three years through Pubmed (which
includes Medline) and Google Scholar. Apoptosis activation, angiogenesis restriction,
metastasis repression, resistant lowering, and miRNA manipulation were the five divisions
into which their methods fell. A total of 64 chemical substances guarded against cervical
cancer. It has been proven that some of these, such as Penicillium sclerotiorum extracts
from Cassia fistula L., ethanol extracts from Bauhinia variegate candida, thymoquinone

derived from Nigella sativa, lipid-soluble extracts from Pinellia pedatisecta Schott., and

15
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1'S-1"-acetoxychavicol obtained from Alpinia, have numerous effects against cervical In
conclusion, natural substances may provide ideal choices for cutting-edge cancer
treatments [42].

4.3 Potential Mechanisms of Plant-Derived Natural Products in the Treatment of

Cervical Cancer

Cervical cancer, the second-most common gynecological malignancy worldwide, gravely
jeopardizes the health of women because of its high rates of morbidity and mortality. The
dangers of conventional therapy include drug resistance, reinstatement, and spread.
Consequently, the development of novel, very potent, and inconspicuous drugs for both
the prevention and treatment of cervical cancer is urgently required. In recent years, natural
compounds derived from plants have been studied as prospective anticancer therapies that
selectively kill tumor cells while having negligible adverse effects. A growing body of
research has shown that natural products can successfully treat cervical cancer using a
number of different mechanisms, such as the reduction of telomerase activity, induction of
apoptosis, inhibition of angiogenesis, enhancement of immunity, and recovery of
multidrug resistance. The concepts and therapeutic advantages of plant-derived natural
products on cervical cancer are discussed in this article, which also provides details on

developing effective anti-cervical-cancer drugs with minimal side effects [43].

16
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Chapter V
Results & Discussion
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5.1 Results

5.1.1 Apoptosis

Apoptosis, a peculiar kind of cell death, is a critical process that regulates the balance of
the survival of cells. Cell shrinkage, the production of new proteins, and genes that cause
cell suicide all contribute to the process of apoptosis, which kills potentially dangerous
cells. [44] Additionally, it significantly affects the phenotype of cancerous cells. Apoptosis
IS used in cancer research as an anticancer strategy, which explains why. A total of 47
studies have been done in Hela and SiHa cells to understand the apoptosis-mediated anti-
cancer mechanism of natural substances. In total, 54 natural objects were investigated [45].

Compound Plant name Uses Mechanism Reference
Name

Anthocyanins Root tubers and Induction of 1CFP/YFP [34]
leaves of Ipomoea  apoptosis
batatas

Eugenol Syzygium Induction of  Bcl-2, XIAP [54]
aromaticum apoptosis

Physcion Rhamnus Inhibition of HOCI/OCI-,  p- [55]

apoptosis Akt

Nitensidine B Leaves of ' Inhibition of caspase-3, -8, -9 | [35]
Pterogyne nitens apoptosis
Tul.

Table 1: Apoptosis inhibition compound

18
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5.1.2 Compounds that’s have efficacy against cervical cancer

Numerous substances found in natural foods demonstrated an apoptotic action versus
cervical cancer. The table below displays the compounds’ chemical structures [46].

©Daffodil International University

Classification | Compound Source Dose; Efficacy Mechanism
Duration
Plant Epifriedelinol Aster tataricus | 500,1000 | Induction of | caspase-3, -8, -
Hg/mL; 72 | apoptosis 9
h
Plant Icaritin Epimedium 25 puM; Inhibition of | Bcl-2, XIAP
24, 48, 12 | proliferation
h
Plant Juncusol Juncus inflexu 24, 48, 72 | Inhibition of | tubulin
h proliferation | polymerization
Plant Methyl Rhizoma of 31,40,49 | cell cycle | ROS
protodioscin Polygonatum HM; 24 h | grrest
sibiricum Inhibition  of
proliferation
Plant Mitomycin C Ginger, 10 pg/mL; | cell cycle | caspase-3, -7
Frankincense |24 | arrest |Bel2-L1
Inhibition of
proliferation
Etc. Naringenin Naringenin 18? . cell cycle caspase-3
mL;
oxime oxime ether HO ?rr][ﬁ%ti tion of
proliferation
Plant Notoginsenoside | Panax 40 pM; Inhibition of | Bax, p-PTEN
notoginseng 24, 36, 48 | proliferation
h
Plant Osthole Cnidiummonnieri | 160, 200, | Inhibition of | Bax,c-caspase-
(L) 240uM; proliferation | 3, -9 proteins
24,48 h
Plant Piperine Piper nigrum L. | 4uM; 24, | mitochondrial | PCNA, VEGF
48h dysfunction
19




Plant Tf-CT-ME Tripterygium 05,12 apoptosis Tc-caspase-3

wilfordii Hg/mL; 24 | |nhibition of | |Bcl-2/Bax
h proliferation
Etc. Thymoquinone Nigella sativa 10, 20,40 | Inhibition of | Bax,E-
HM; migration and cadherin
invasion

Table 2: Substances effective against cervical cancer [60-65]

5.1.3 Anti-angiogenesis

A variety of tumor forms develop and spread primarily as a result of angiogenesis. Regional
angiogenesis is essential for the development of metastatic disease because it provides the
malignant tumor with oxygen and essential nutrients, promotes tumor growth, and allows
the tumor to infiltrate nearby healthy tissue. Particularly, angiogenesis is crucial for the
onset, spread, and progression of cervical cancer. It also has to do with blocking p53 and
maintaining hypoxia-inducible factor-1, which induced amplification of VEGF [47].
Therefore, preventing angiogenesis may be crucial for treating the illness. This activity is
seen in four natural products against HeLa cells and CaSki cells. (Table 2). MMP-2 and -
9 were dramatically inhibited after HeLa cells received treatment with Praecitrullus
fistulosus lectin protein (PfLP), which is grown and consumed in sub-tropical countries.
This suppression resulted in the promotion of apoptosis and a decrease of angiogenesis.
[48] With 24 hours and a dose of 50 g/mL, this approach proved effective. PfLP's
anticancer and anti-angiogenic activities were seen in vivo at doses of 10 mg/kg on days 7,
9, and 11 following the implantation of tumor cells. There were no negative effects or
increased issues in the trial. Purified flaxseed hydrolysate (PFH), obtained by lignan
extraction, has been shown to promote apoptosis and prevent angiogenesis and metastasis
in HelLa cells. This process was brought about by the upregulation of caspase-3 and the
downregulation of MMP-2 and VEGF. In an effort to cover a 48-hour period, the effective
dose was 17.4 g/mL. [49] These results suggest that PFH may be an effective cancer-
fighting drug. Based on the findings of our study, Kuriakose et al. said that treatments with
ethyl acetate aid in the extraction of Penicillium sclerotiorum from Cassia fistula L. by

increasing activation of Bax, p53, and Apaf-1 and decreasing Bcl-2 in Hela cells. The

20
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main active ingredients in this therapy were benzoic acid, oleic acid, and hexadecanoic
acid. At a concentration of 7.75 g/mL, it may induce cell cycle arrest and suppress
angiogenesis through controlling activities. Seifaddinipour et al. reported that ethyl acetate
extracts separated from Pistacia vera L. downregulated TNF, Bcl-2, IAP, and TRAF in
CaSki cells [50].

Classification Compound Source Dose; Efficacy Mechanism

Duration

Fruit Praecitrullus  In vitro: 50 Induction of MMP-2,-9
fistulosus Hg/mL;24h  apoptosis
Fruit flaxseed Lignan 17.4 pg/mL; Inhibition of  MMP-2,
hydrolysate 48 h angiogenesis | VEGF

and metastasis
Fungus Ethyl acetate Penicillium 7.75 Inhibition of Bax, p53,
sclerotiorum  pg/mL;24h  angiogenesis  Apaf-1

Plant Ethyl acetate Pistacia vera pg/mL;72h  Inhibition of AP, TRAF

L. angiogenesis

Table 3: Anti-angiogenesis [66-68]

Overall, four natural substances showed anti-angiogenesis, though the underlying
mechanisms were very different in each case. [51] MMP, which has a sophisticated and
important role in the development and spread of cancer, is suppressed by two medications.
Bcl-2 was inhibited by two substances, and it also had an anti-angiogenesis effect by
stopping VEGF, TNF, and IAP activity. Compared to earlier anti-angiogenesis
examinations, the substance's concentration in the Penicillium sclerotiorum study (7.75
g/mL) was significantly lower. By raising the levels of the genes of Bax, p53, and Apaf-1
and inhibiting Bcl-2, it was shown to promote not only anti-angiogenesis but also cell cycle
arrest and death at dosages of 5 g/mL, 25 g/mL, and 50 g/mL [52].
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5.1.4 Anti-Metastasis

Both the repeated expansion of tumor colonies and the transfer of abnormal cells from the

organ of origin to other parts of the body are manifestations of metastasis. [54] Instead of

their primary tumors, metastases are usually what cause cancer patients to pass away. This

process includes intricate processes such cancer cell migration, invasion, and extravasation

into the bloodstream. EGCG was one of six chemical compounds that stopped metastasis.

(Table 3). The chemical structures of molecules are shown in Figure 4 [53].

Plant

Seed

Plant

Plant

Astragaloside
A\

Thymoquinone

Ethanol extract

Ethanol extract

Table 4: Anti-Metastasis [69]

Radix

Nigella sativa

variegata

candida

Terminalia

©Daffodil International University

200 pg/mL

5 ug/mL 24h

25 pg/mL; 24
h

25,50,
pg/mL; 24 h

Inhibition of

cell metastasis

Induction  of
apoptosis
migration and
invasion
Inhibition of

cell metastasis

E-cadherin
| p38, PI3K

Twistl, Zebl

MMP-2, -9

MMP-9,
ERK1/2
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Figure 4: Chemical structures of compounds derived from natural products inhibiting
metastasis [55]

5.1.5 Drug Resistance

Drug resistance is complicated because of the heterogeneity of tumors, the tumor
microenvironment, and other aspects. Unfortunately, a sizable minority of patients have
cancers that do not respond to treatment. [56] Any effective anticancer medication may
cause this disease to develop, and it may do so in a number of different ways. From five
investigations that looked at natural products that can regulate drug resistance, Figures 5

and 6 show the chemical compositions of compounds that reduce drug resistance [57].
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+ Down-regulation Mg

Figure 5. Schematic diagram of drugs resistance signal pathways regulated by natural
products in cervical cancer [58].

0

Thalicthuberine 6a-acetoxyanopterine
Figure 6: Chemical structures of compounds derived from natural products sensitizing
drug resistance [59]
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5.2 Discussion

With an 1C50 value of 2.21 M, Li et al. showed that 4w of DHA-Based acylhydrazones
induce anti-cancer effect for 48 hours in Hela cells. The fact that 4w was nearly 17 times
more energetic than the parent molecules is remarkable. In an investigation by Vishnu et
al., it was discovered that the anthocyanins from the purple Ipomoea batatas rhizomes and
leaves increased CFP/YFP activity in HeLa cells. 100 and 200 g/mL of the treatment were
given over the course of 48 hours. The results showed that the medication resulted in cell
morphological alterations, cell cycle arrest, and apoptosis. The leaf anthocyanins also
displayed a considerably enhanced action towards cervical cancer cells. Caspase-3 and -7
are increased in Glycosmis parva. Mechanisms like caspase, Bcl-2, Bax, ROS, PARP, and
p-Akt have been backed by a large number of chemical apoptosis studies. The three routes
that were most important were those regulating caspase, Bcl-2, and Bax. The loss or
inactivation of caspase considerably slows down the onset of apoptosis, which causes a
huge imbalance in economic growth and, as a result, the abnormal progression of human
cancer. Out of the 30 chemicals that cause cervical cancer to apoptose, 19 caspase-inducing
compounds were the most common, and 16 of them activated caspase-3. It has been found
that the 19 natural extracts contribute to cervical cancer cell killing. Swanepoel et al. shown
that Anemone nemorosa obtained from the roots causes a pause in the early mitotic phase
of the cell cycle. Apoptosis was confirmed via fluorescence labeling with annexin V-FITC.
The expression levels of PS translocation, c-caspase-3, -8, and ROS elevated as a
consequence to the treatment within 24 hours at an 1C50 value of 20.33 2.480 g/mL. After
48 hours, the MMP and ROS levels also decreased. The pathway was disrupted, causing
apoptosis, autophagy, and the reduction of development, based on the research's results.
Overall, four natural substances showed anti-angiogenesis, despite the underlying
mechanisms were very different in each case. MMP, which has a complex and important
role in the development and progression of cancer, is disrupted by two medications. Bcl-2
was inhibited by two substances, and it also had an anti-angiogenesis effect by stopping
VEGF, TNF, and IAP activities. The amount of Penicillium sclerotiorum employed in the
study (7.75 g/mL) was significantly less than that used in other anti-angiogenesis

investigations.
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In SiHa cells, astragaloside IV from Radix Astragali treatment led to increased E-cadherin
production and decreased levels of p38 and PI3K [82]. Astragaloside IV also demonstrated
that cell spreading was suppressed in SiHa cell lines. 200 g/mL was the optimum dose for
a 24-hour period. HelL a cells were treated with green tea's epigallocatechin gallate (EGCG),
which inhibited the production of VEGF, MMP-2, and -9. As a consequence of this, at a
concentration of 50 g/mL, it induced apoptosis for 48 hours. Additionally, it stopped
cervical cancer cells from multiplying and metastasizing by decreasing VEGF, CDK2, and
ERK1/2. Praeruptorin-B, which has been isolated from Peucedanum praeruptorum Dunn,
reduced the expression of NF-B, MMP-2, and -9 in HeLa and SiHa cells. After being
exposed to the rosin abietane diterpenoid, which is derived from pine rosin, HeLa cells’
levels of caspase-3, Bax, and Bcl-2 were increased whereas Bcl-2 levels were decreased
[89]. In particular, TH1 cell numbers increased whereas TH2 and TH17 cell numbers
decreased. These processes were successful when HelLa cells were exposed to a
concentration of 1.08 0.12 M. Additionally, it resulted in apoptosis and cell cycle arrest in
HelLa cells. In the opinion of Levrier, talicthuberine from Hernandia albiflora may have

decreased the number of tubulin polymers on HeLa cells.
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6.1 Conclusion

In our study, we looked at herbal treatments for cervical cancer that also had anti-tumor
capabilities. The impact of 64 natural substances on apoptosis, angiogenesis, metastasis,
multi-drug resistance, and miRNAs have been shown in a number of ways. Most naturally
occurring substances, including Penicillium sclerotiorum, emodin, and curcumin, trigger
apoptosis. Four natural substances, including lignan and Pistacia vera L., have
demonstrated anti-angiogenic activities in cervical cancer cells. Together with five other
natural substances, EGCG inhibited the metastasis of cervical cancer. Five studies found
that pine rosin and other natural substances boosted cervical cancer patients' resistance to
therapy. Studies demonstrating the regulation of miRNA by natural substances are few and
far between. The non-clinical results of this study should lay the groundwork for the
development of innovative cervical chemotherapy medicines with fewer side effects, which

can be used in clinics.
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