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Medicinal plant in cancer
pharmaceutical industry in Indonesia: a
systematic review on applications and
future perspectives

Jamilah Nasution', Eva Sartika Dasopang?®, Anita Restu Puji Raharjeng®, Kasta Gurning*, Gabena
Indrayani Dalimunthe®, Ikbar Pratama?®

Abstract:

PURPOSE: This paper aims to write a systematic review paper on the uses, sources, and importance
of Medicinal Plants in Cancer Treatments and their role in the Indonesian Pharmaceutical Industry.

METHODOLOGY: This paper is based on Qualitative Research Analysis. Furthermore, it reviews 70
papers based on the conceptual background of Medicinal Plants.

FINDINGS: Medicinal plants have long been used to treat a range of maladies, and they are one of
the most important sources of novel pharmacologically active chemicals identified and exploited In
the development of new pharmaceuticals by the pharmaceutical industry. Compounds isolated from
the Medicinal Plant have been proven to have anti-cancer properties, such as inhibiting cancer cell
proliferation and triggering apoptotic cell death.

ORIGINALITY/VALUE: This paper provides knowledge about Medicinal Plants and allows the
pharmaceutical industry to practically use the Medicinal Plants to extract the drugs used to cure cancer.

Keywords:
Medicinal Plant, Cancer, Indonesia, Pharmaceutical Industries, Invasion Characteristics, Medical
Services.

there is no scientific evidence for the
use of plant extract in cancer treatment.
In addition, they are either not wused
medicinally or contain any relevant
phytochemicals for anti-cancer purposes.

Introduction

he medicinal plant in the cancer

pharmaceutical industry in Indonesia,
which is still in its infancy, can grow into
a big market.! This paper systematically
reviewed the applications of medicinal
plants in cancer pharmaceuticals and
future perspectives that the government
is considering. This paper aimed to

Cancer is one of the deadly diseases and
it is causing second highest deadliest
mortality rate after cardio diseases. Efforts
in drug discovery and development are still

systematically review the applications of
medicinal plants in cancer pharmaceuticals
and future perspectives considered by the
Indonesian government. The inclusion
criteria were based on scientific evidence
or reports published in scientific journals.
I The exclusion criteria are applied when
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struggling to provide effgctive treatments
for patients with cancer*®vledicinal plants
have used as a natural source of drugs
against cancer and other diseases. Botanical
products derived from plants have vast
anti-cancer activities, some of which are
investigated due to limited investigation
options by biomedical researchers.!
However, recent advances in genomic
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techniques allow the identification of molecular targets
involved in the modulation and control of plant gene
expression to identify new medicinal properties
from plants, which would be of grgat importance for
pharmaceutical industries.® Ca_nceﬁ one of the major
problems in all countries including developing and
developed countries both. There are many efforts to
develop new cancer treatments in the pharmaceutlcal
industry, including medicinal plants.F!

The use of Medicinal Plants (MP) in the pharmaceutical
industry has proposed as a low-cost alternative to
synthetic drugs and other more expensive treatments.
Bl Every year around 1.8 percent people out of 100,00
persons are suffering from cancer worldwide and
almost 100 people die by cancer every day. According
to the report of world health care organization, every
vear there are more than fourteen million people suffer
from cancer and out of them eight million people die
by cancer all over the world. Indonesia has a high
cancer rate as indicated by the R/D ratio (1.3/1,000
people). From 2013 to 2014, there were 82,500%ew
cases of cancer in Indonesia and 3.2 million deaths
from the disease. The main etiologies are tobacco use,
alcohol use and radioactive fallout from nuclear tests
conducted bv the U.S. in the 1950s. ! It also involves
the use of pesticides and industrial pollution, which
was considered as one of the major causes for cancer.
These factors ultirgately led to an increase in cancer
cases in Indonesial@an_cer is the second leading cause
of death in Indonesia, after stroke. Cigarette smoking
and alcohol consumption are the major risk factors. In
Indonesia, cancer incidence has increased by 4.5% per
vear in men and 1.9% per year in women since 1980
(1). The major risks for tobacco use are lung cancer and
bronchc-oesophageal cancers (5/100,000), breast cancer
(3/100,000) and liver cancer (3/100,000). hepatoblastoma
and melanoma are responsible for 2/100,000 people per
vear. There is a wide range of human health damages
to the environment caused by industrial pollutants.
The main pollutants are: air pollutants, household and
food chemicals and radioactive fallout from nuclear
tests performed by the U.S. in the 1950s.F! Air pollution
occurs due to two major factors: overall emissions due
to consumption of fuels; vehicle emissions include
exhaust-gas emission, hydrocarbon-emission and
nitrogen oxide pollutant; household air pollution
includes indoor exposure to chemical substances
(including pesticides and pesticides with high indoor
concentrations). Amongst these chemicals, DDT
(dichlorodiphenyltrichloroethane) presents multiple
risks for health effects, including carcinogenicity.™

Plants are producing a complete and different range
of chemical compound that doesn’'t have any direct
role in the growth of plants. When these chemicals
are exfracted from plants for medicinal purposes,
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they are known as phytochemicals or medicines of
plant origin. The secondary metabolites are the plants’
genetic potential productS to produce many chemical
compounds that were not necessarily needed to survive
and reproduce. The idea that phytgchemicals can used
to treat humans is not new.F! ﬂl&}ﬁa\?e been used for
thousands of years as medicines, food preservatives,
dyes, perfumes and insecticides. The growth of
research into phytochemicals and their use in medicine
has been driven by various factors, including chemists’
discovery of various complex structures for these
substances and research into traditional medicines
using modern scientific methods. This is also known
as ethnomedical research. Examples include studies
conducted by the World Health Organization and
the advances in medical technology through which
phytochemicals can be harvested without harming
animals.'! The high proportion of secondary
metabolites in plants has led to ethno medicine’s
decreased scope within modern medicine since
medicinal plants containing valuable substances have
been replaced with synthetic drugs. However, there is
evidence that ethno medicine is undergoing a revival
due to new technologies for harvesting chemicals from
plants and growing awareness of their importance
in modern pharmacology."! Indonesia has a long
history of using native plants to treat disease, and it
is estimated that only 3% of the country’s medicinal
plants have been researched. According to a study
conducted in Indonesia by Biswas and McDermott,
the benefits of using native medicinal plants over
those synthetic medications may be attributed to their
efﬁcacv as treatments and their low cost, as well as the
plant’s traditional reputation for being both safe and
effective.[*?

Studies conducted on overseas tropical forests have
shown that most medicines of plant origin are used
for traditional purposes such as treatment for illness
or for curing physical or mental problems.'¥! The
development of new drugs is a lengthy process that
starts with an idea for a potential drug and eventually
progresses through testing on animals before it is
tested on people. 5till, this new study suggests that
some time should be spent on medical research into
the health benefits of plants before animal testing. This
review paper will cover current applications in cancer
pharmaceutical industry in Indonesia focusing mainly
on anti-cancer activity, chemo preventive activity,
immunomodulatory activity, antimicrobial activity
and wound healing properties.l'*! The positive impact
of plants in cancer treatment have been completely
studies aﬁ it has shown positive results. There
are manywnedicinal plants used in the treatment of
cancer, including traditional folk medicine to modern
medicines. This study analyzed the utilization and
future perspectives for medicinal plants in the
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pharmaceutical industry in Indonesia. Controlling
the disease, improving health, and being an integral
part of Indonesian culture, eventually involves cancer
treatment. Medicinal plants in cancer treatment have
been reported in many countries, including Asia.
Growth in medicinal plant use for cancer treatment
has occurred from ancient times to the present day.
¥l This 1s mainly due to their traditional and modern
applications. Their effect in different aspects such as
their pharmacological values, biochemistry properties,
and efficacy for treatment are well known and
investigated. Also, they can be used as adjuvant or
presented as future drugs.

Literature Review

Qancer ascribes a collection of diseases triggered by
the uncontrolled proliferation of malignant cells.
Cancer ascribes a collection of diseases triggered by
the uncontrolled proliferation of malignant cells in
Indonesia.” This study is focused on the medicinal
plant in the cancer pharmaceutical industry, which is
used in Indonesia. There are many options to choose
from, but this review will only focus on this plant’s
applications and future perspectives. The information
about current knowledge about the medicinal plant and
its potential for use as medicine comes from published
articles that can be found online, such as journals and
books. Recently, there has been research on many
medicinal plants that might help with cancer treatment.
13 This article reviews some of them with their uses
and future perspectives in our country. Unfortunately,
these areas are often neglected or overlooked because
they are outside conventional scientific research due to
their economic value or lack of funding. Currently, the
Government of Indonesia is trying to control medicinal
plants in cancer chemotherapy.™ This will allow for
more research on their therapeutic applications, mainly
since so many plants have been used in cancer treatment
throughout time. This study explains how medicinal
plants in cancer pharmaceutical industry are used and
researched as medicine. It is also discussed on how
they are being promoted as medicines that can lead
to more research and development. It also shows how
they could be effectively worked into pharmaceutical
companies’ research process if accepted by society and
endorsed by the government. Several studies have been
carried out to evaluate which type of nutraceutical or
phytomedicines élmﬁ potential for application in
cancer therapy.”™#t is a global health burden that has
left an intolerable death toll worldwide. Conservative
estimates indicate that cancer (of the liver, breasts,
lungs, cervix uteri, stomach, and colorectal) causes
about 13% of annual deaths in Indonesia. Indonesiais a
country with a large and diverse ethnical and linguistic
population; it has been estimated that as many as 300
ethnic groups live there. Some of these ethnic groups

Journal of Carcinogenesis - 2021, 20:18
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have their own traditional medicine systems, including
the Javanese who have developed a unique and
complex medical system based on herbs and natural
products.

Traditional medicinal plants are still actively used in
most Indonesian regions (e.g., Sumatra, Kalimantan,
Sulawesi, Java), with reported total usage rate of
about 80%. The total number of plant species used for
medicinal purposes in Indonesia (including medicinal
parts of plants) has been estimated at about 6> 00-70
000 species.”] In addition to traditional medicines,
modern pharmaceutical drugs are also quite common.

In Indonesia, the total cancer pattern is still dominated
by lung cancer (31.2%), followed by breast cancer
[22 0%) and stomach cancer (12.7%)™ung cancer is still
the major cause of death due to cancer in every year,
followed by breast and stomach cancers. The death rates
related to cancer are decreasing more rapidly now, so
the burden of various cancers is probably more severe
than before. Nowadays, Indonesia has an estimated
population of 260 million people that include 22%
females and 78% males (for reference). Appmximatelv
29% of them live in urban districts and 71% live in rural
districts. In Indonesia, the majority of cancer cases are
suffering from tobacco-related cancers (60%).% In
Indonesia, around 86% people develop cancer through
tobacco use over an average period of nearly 11 years.
While the highest cancer incidence rates in 2016 were
in the 27-44 age group, accounting for 8.3% of all cases
and 12.6% of total deaths. The mortality rate of cancer
patients (15.6 per 100,000 people) has been increasing
significantly since 2011, with the highest mortality rate
in males (21.1 per 100,000 people). The median age at
death is 62 years for men and 67 for women. Malignant
tumors and hematologic cancers are the most common
causes of death among people aged between 33-69
vears (male) and 70-84 years (female).l*?!

Cancer is not solely a disease of developed country but
also a problem for developing countries. Cancer shows
the same threat and risk in all countries, but cancer
occurrence is not equal due to the different living
habits and nutrition in different regions. For instance,
breast cancer is more common in Indonesia among
women (22.0%), especially those residing in Java
Island. On the other hand, like most Asian countries
lung cancer is more prevalent among men (31.2%).F
The most common cancer in Indonesia is lung cancer
with 76,717 new cases each vear followed by stomach
cancer which accounts for 20% of new cases per vear
reported according to The Ministry of Health in 2013.1In
Indonesia, cancer is still a significant illness that causes
health problems among the public. The most common
cancers in Indonesia ranked lung cancer (46.8%), breast
cancer (22.0%), and stomach cancer (12.7%). Besides
this, other diseases are among the top ten causes of
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death in Indonesia, namely: cardiovascular disease,
HIV/AIDS-related malignancies, and diabetes mellitus.
¢l [n 2013 alone, more than 60,000 people died because
of malignant neoplasms or tumors. Furthermore, it is
estimated that there were 191 new lung cancer cases
per 100,000 individuals in 2013. In addition, estimations
of 2010 showed that lung carcinoma has the highest
mortality rate with 42.54% of deaths were due to the
disease in 2007.%4 In Indonesia, the cancer burden is
not equal. The most prevalent cancers are lung cancer
and stomach cancer, which are more common among
men and women. In addition, these two cancers are
also the primary causes of death. Overall, the percent
mortality from all types of cancers was 1.132 per 100,000
between 2008 to 2010. Therefore, there is a huge need
for effective preventive measures for various types
of cancers in Indonesia to reduce mortality rates of
cancer patients as well as to improve quality of life
tor people who have developed some forms of cancer.
For example, in 2013, the number of new cancer cases
reported was 191 per 100,000 people aged 0 to 79 years.
13 The data shows that lung (92.1%) and breast (14.6%)
cancer are the country’s most common forms of cancer.
On average, about 13 million inhabitants in Indonesia
during 2010.%! Many studies have been conducted
for breast tumor patients because breast cancer is
complicated.

In addition, studies have shown manv cases with
another form of cancer, such as brain tumors and
leukemia, among women diagnosed with breast
tumors.® There is a huge need for effective preventive
measures for various types of cancers in Indonesia to
reduce mortality rates of cancer patients and improve
quality of life for people who have developed some
forms of cancer.”

Methodology

This systematic review paper supports the use of
Medicinal Plants in treating cancer and other disorders.
The keywords used to search relevant research
papers were Medicinal Plant, Cancer, Indonesia,
Pharmaceutical Industries, Invasion Characteristics,
Tumor Cells, and Cancer Treatment.”™ The main goal
for choosing this topic is to study the role of Medicinal
Plants in Cancer Treatments and how Medicinal
Plants can help treat other disorders. The reason for
studying the medical and pharmaceutical aspects is
that Medicinal Plants are sources of Natural Products.
Previous research has revealed that natural sources
are one of the primary sources of pharmaceuticals.
4 In Pharmaceutical Industry, medicinal plants
being the most prominent source of natural products.
This systematic review paper will review the use of
Medicinal Plants for cancer treatments in Indonesia.
This paper will also review the application of Medicinal

4
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Plants and how they can play their role in the future.
The primary concern of this paper is reviewing the
use and sources of Medicinal plants. Therefore, it
was found in previous studies that Medicinal Plants
have been used in folk medicine in African and Asian
populations for thousands of vears, and many of these
plants are taken for their health advantages in modern
countries as well.¥ According to reports and a news
brief from the WHO (World I;ﬁlth Organization), some
countries continue to rely or®Plant-based treatment as
their primary source of medication, whilst developing
countries are increasingly realizing the medicinal
potential of organically produced compounds.
However, Brassinosteroids, Taxol and Polyphenols are
some of the anticancer compounds found in Medicinal
Plants. The goal of this systematic review paper was
to find out how important medicinal plants are in the
pharmaceutical industry and how they are used and
where thev come from. The criteria of research were
based on the selected keywords. The research technique
used for this systematic review work on Medicinal
Plants. This paper is based on research papers from 8
impact factor journals, as depicted in Figure 1.0

Table 1: Impact Factor Journals

Sr No. of
N 6 Impact Factor Journals H. Index Selected
Articles
, The Americe_m_ Journal of 29g 10
Medicine
2 Mature Reviews Immunology 390 13
New England Journal of
3 Medicine 1030 8
4 MMWR Recommendations 143 19
and Reporis
5 Journal of Clinical Oncology 548 11
Annual Review of Pathology:
6 Mechanisms of Disease 122 6
- Annual Review of Clinical 117 5
Psychology
Journal of Experimental
8 Medicine 448 5
Total 70

After conducting q comprehensive study of the
literature on the relationship between medicinal
plants’ use, source, and relevance in the Indonesian
Pharmaceutical Industry, the review paper was
written. Furthermore, the paper has selected a limited
number of papers, as shown in table 2 and figure
2. The impact factor journals with a higher medical
publications index were used to screen out quality
papers. These journals were the American Journal of
Medicine, New Reviews Immunology, New England
Journal of Medicine, MMWE Recommendations and
Reports, Journal of Clinical Oncology, Annual Review
of Pathology, Annual Review of Clinical Psychology,

Journal of Carcinogenesis - 2021, 20:18
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and Journal of Experimental Medicine. The H Index
of the selected journals is mentioned in Table 1. The
research summary for this study is shown in Table 2;

The American Journal of Medicine

Nature Reviews Immunology

New England Journal of Medicine

Journal of Clinical Oncology

Annual Review of Pathology...

Annual Review of Clinical Psychology

Journal of Experimental Medicine

after selecting high-impact factor journals, efficient
keyword selection was performed to obtain targeted
results.

Impact Factor Journals

Figure 1: Impact Factor Joumals

By using these search filters, I have scanned the
summary of this research. Filters were used to ensure
that the results were correct. Only qualitative research
was chosen because systematic qualitative review
keeps the aim on topic, and systematic argument
over the necessity to be exhaustive brings the goal
on topic. I studied and examined the complete text of
the selected papers and resources and then extracted

Table 2: Hesgearch Summary of Paper

the essential information pertinent to my review
paper on Medicinal Plants and their uses, source
and importance in Pharmaceutical Industry. This
study’s inclusion/exclusion criteria were based upon
Figure 2, which demonstrates that publications were
searched according to specified keywords to produce

appropriate results. The time was filtered between
2017-2021.5

Journals Searched Searched Keywords Limits nitlal - End - Selected
Hesults Hesults Papers
fhe American Jourmal of Medicinal Plant, Cancer. Publication Date: 2017102021 321 14 10
Mature Reviews Medicinal Plant, Indonesia, Pharmaceutical Industries, Content-Type: Articles a4 40 13
N émnl’lun{ﬂ?gy of Medicingl Plant. C Caln%er — fical Publication Date: 2017 to 2021
ew England Joumal o icinal Plant, Cancer, Indonesia, Pharmaceutica N _
Pﬁﬁicine Industries. Publication Date: 2017 to 2021 a0 19 a8
: Medicinal Plant, Cancer, Indonesia, Pharmaceutical —_— .
Hemmrp{zr;giiﬂns and Industries, Medical Services. Publication Date: 2017 to 2021 23 15 12
Journal of Clinical Medicinal Plant, Cancer, Indonesia, Pharmaceutical - .
Oncology Industries, Invasion Characteristics, Medical Services. Publication Date: 2017 to 2021 30 20 1
Annual Review of
Pathology: Mechanisms Medicinal Plant, Cancer, Indonesia. Publication Date: 2017 to 2021 04 18 6
of Dizease
E’i"iﬂi””ﬁ F,ﬁe‘;'ﬁ;’;o"“ Medicinal Plant, Cancer, Indonesia, Medical Services. Publication Date: 2017 to 2021 213 12 5
Juuma?%f &Yperlm%tal Medicinal Plant, Cancer, Indonesia, Pharmaceutical - _
J |M?‘Efine' o Ve lpllndlfm ies, M?dgal Sewig%s_ il Publication Date: 2017 to 2021 86 10 5
ournal of Experimenta icinal Plant, Cancer, Indonesia, Pharmaceutica Publication Date: 2017 to 2021 9 10 5

Medicine Industries, Medical Services

After selecting the impact factor journals, the database
was searched with keywords (as mentioned in Table
2). The searched keywords were applied filter. For
example, on the website of The American Journal
of Medicine, after writing the keywords (Medicinal

Journal of Carcinogenesis - 2021, 20:18
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Plants, Cancer), where 321 results were found. After
that, research filters were applied as Publication Data:
2017 to 2021. The results were 14. However, only ten
papers were selected for further research purposes
after screening articles. Research Filters were applied
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to the keywords. Only a few publications were selected
from the 20th century, just for the in-depth analysis of
the theory progression and startup. Figure 2 illustrates
that only 70 articles and resources were picked in the
qualitative research synthesis. Furthermore, on the
Journal of Clinical Oncology website, after writing
the keywords (Medicinal Plant, Cancer, Indonesia,
Pharmaceutical Industries, Invasion Characteristics,
Medical Services), 30 results were found. After that,
research filters were applied as Publication Data: 2017
to 2021. The results were 20. However, only 11 papers
were selected for further research purposes after
screening articles. 8 Journals were selected, and a total
of 70 papers were selected.

H ‘Arfidles searched on Added Keywords: Medicinal
s Medicinal Plants: 911 Plants, Indonesia,
E-E Pharmacsutical Industry, Cancer
Fublication Date Filter: 2017-2021
Resudts: 400
F'_rtc l
E
2 Selected Disapline: Filter: Content Tvpe-
2 . — et 2]
o Pharmaceutical Industry Arficles
=
%C Y Articles were
= Select Eligibility Criteria: screened according
‘PharmaceuticllIndustry’| 7| e ndonesian
nchstry
E A
3 Included Studies in
=l Cualitative Synthesis: 70

Figure 2: Article Inclusion Criteria

I have chosen the period 2017-2021 to investigate
the role of Medicinal Plants in developing the
Pharmaceutical Industry in the twenty-first century.
After applving all of the filters, only those articles with
the needed keywords were picked. Only 70 articles
and research papers were selected for the qualitative
synthesis phase.

Table 3: Selected Number of Paper

Impact Factor Journals Initlal Selected

Results Papers
The American Journal of Medicine 321 10
Mature Reviews Immunology 94 13
MNew England Journal of Medicine 50 a8
MMWR Recommendations and Reports 23 12
Journal of Clinical Oncology 30 11
Annual Review of Pathology 94 6
Annual Review of Clinical Psychology 213 5
Journal of Experimental Medicine 86 5
Total Selected Papers 911 70

https://uma.turnitin.com/viewer/submissions/oid:29477:13032020/print?locale=en

The data collection period was set between 2010 and
2021, although just a few papers from the twentieth
century were used to examine the evolution and history
of theory. Figure 3 depicts the number of publications
published between 1975 and 2021.

Selected Number of Papers

»— Initial Results ® Selected Papers

The problem stated in the study is that there are many
different types of cancer in the human population.=!
This is the study’s solution statement. In spite of this,
they all have certain characteristics or genotypes in
common, such as an increased sensitivity to signals
that interfere with cell growth, which permits them
to replicate. In addition, angiogenesis is maintained
within the tumor tissue, which allows for the survival
of cancer cells by evading and never inducing apoptosis
in them. Plant-derived chemicals have been shown
to exhibit qualities that limit cancer cell activity, such
as suppressing cancer cell proliferation and inducing
apoptotic cell death.

Historical Background

From documented history, we have learned about ancient
medical expegdise. Since then, it has been treasured and
disseminat every corner of this civilized world. The
herbal and natural sciences were responsible for nearly
every andent drug discovery.l! Natural chemicals are
used to make or extract the bulk of significant megdicines.
Natural goods or derivatives of natural product®dccount
for more than one-third (39.1%) of all FDA-approved
medications. In comparison, natural goods or derivatives
account for 48.6% of all cancer drugs registered from the
1940s to the present.™ In the drug discovery process,
naturopathic goods are a great source of knowledge.
Even though there are more than 200,000 different
naturally occurring metabolites with different bioactive
properties, natural products’ relevance in identifying

ovel medications cannot be overstated.” Medicinal

lants are an excellent source of natural products, and
they are one of the most often used. Medicinal plants
have been utilized for therapy in almost every cguntry
from ancient times and continue to be used nowSPlant-
based traditional medicinal methods and a century
of beliefs and observations have influenced modern

Journal of Carcinogenesis - 2021, 20:18
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medicine. In order to defend themselves, plants have
created a sophisticated defensive mechanism that
includes a diverse array of compounds.F! Long ago,
it was recognized that antimicrobial compounds in
plant tissues were significant in producing natural
products. These compounds could also be utilized to
fight infections that cause human disease as botanical
pesticides or as bactericidal and fungicidal agents.l’]

Indonesian Pharmacist states that Medicdnal Plants
have long been used to treat a range of diseases, and
they are one of the most important sources of novel
pharmacologically active chemicals identified and
exploited in the development of new pharmaceuticals
by the pharmaceutical industry.[**! Between 35,000 and
70,000 plant species have been researched for their
possible therapeutic value in the modern day. Plants
with ethnopharmacological uses served as key sources
of medicine for generating medications related to
those ethnopharmacological uses in the early stages
of drug development!! The search for medications
derived from plants today is based on the bioactivity
of the plants, which has resulted in the discovery of
significant anticancer treatments such as paclitaxel and
camptothecin.

Sources of Anti-Cancer Drug

Because they are natural and widely available, plant-
derived medications are highly sought after for
cancer treatment. They are practical since they can be
administered eraﬂ: as part of a patient’s daily regimen.
®I Furthermore, "hey are usually more tolerant and
non-toxic to normal human cells than synthetic drugs
because they are made naturally from plants. Exceptions,
such as saponins, lignans, lectins, taxanes, cyanogenetic
glycosides, and lectins.®® Assume that in research,
élant—derived drugs are demonstrated to be selective,
on-toxic to normal cell lines, and cytotoxic to cancer
cell lines. These medications can then be examined in
clinical trials to aid in identifying new cancer treatment
agents.” The most frequent category of plant-derived
medicine is methyltransferase inhibitors.

HDAC inhibitors include compounds such as
sulforaphane, isothiocvanates, isoflavones, and
pomiferin, among others, that inhibit the enzyme
HDAC.®# They work by preventing carcinogenic
proteins from functioning. For example, sulforaphane
has been demonstrated to suppress the activity of
critical targets in the growth of breast cancer. In breast
cancer cell lines, sulforaphane reduced estrogen
receptor ¥, epidermal growth factor receptor, and
human epidermal growth factor receptor-2. HDAC
inhibitors allow cancer cells to reach a state known
as programmed cell death (PCD) by reactivating
epigenetically repressed genes involved in chromatin
acetylation (apoptosis). The use of plant-derived
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chemicals that inhibit the HDAC enzyme in cancer
cells can improve the sensitivity of cancer cells to
chemotherapy treatments.®

Demand of Medicinal Plants in the Indone-
sian Pharmaceutical Industry

Plant-based medications are becoming more appealing
for clinical development due to successful clinical
trials. Because of their non-toxic effects on healthy cells
and cytotoxic effects on cancer cells are popular among,
scientists.”l Many of the species researched come from
underdev eloped African and Asian countries where
herbal therapy is practiced and medicinal plants are
employed as primary therapies.*” The World Health
Organization estimated the value of the plant-derived
pharmaceutical trade to be at U55100 billion in 2007. It
is estimate at global trade would exceed $5 trillion
by 2050.%Wfhere is a high demand for medicinal
plants in emerging countries, putting a strain on plant
populations’ resources. Many therapeutic plants are
produced from wild populations for the illegal market,
but no official agency controls the process. With
population growth, deforestation, and urbanization
on the rise, medicinal plant protection is becoming a
critical issue that needs to be handled right away. If
overexploitation continues as a result of rising demand,
high-value medicinal plants may become extinct. These
plants need to be saved.

Criticism

Supercritical Fluid Chromatography (SFC)isa technique
for separating supercritical fluids from ordinary water.
SFC is a liquid-based chromatographic technique that
utilizes a stationary phase of low pressured viscosity
(supercritical) fluids, most often carbon dioxide (SFC). It
has progressed significantly since its debut by Klesperin
1962, owing primarily to advances in instrumentation,
which was initially troublesome. It has the specific
advantage of being particularly useful for separating
intricate components characteristic of natural molecules
when compared to other techniques. A variety of
polarities, ranging from non-polar to polar, can be used
to fine-tune the selection of the optimal circumstances
for SFC mobile phases and meodifiers, allowing for a
wide range of separations. Polarities can be used to fine-
tune the selection of the ideal circumstances for SFC
mobile phases and modifiers. Only a few years atter SFC
was first hyphenated with gas chromatography, it was
used to analyses natural compounds for the first time.
Several natural compounds found in herbal medicines
have recently been added to the list, with a particular
emphasis on terpenes, polyphenolics, flavonoids
(including flavonols), alkaloids (including alkaloids),
and saponins (among other things). It has been used to
aid in developing M5 systems“liode array detectors,
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SFC-ELSD systems, and the identification of nowvel
stationary phases such as cyanopropyl, pentafluoro
phenyl (PFP), and imidazolyl, to name a few areas of
application.

Conclusion

Only certain plant components are frequently
employed in therapy when wild medicinal herbs are
obtained. Only a little portion of a plant is harvested,
causing damage and reducing the plant’s ability to
SUrvive, comprehensive treatment approach that
includes¥ll plant parts (including the stem, leaf, root,
and bark) must be implemented to ensure medicinal
plants’ long-term wviability in poorer nations, Other
options for germplasm preservation mcludeotormg
viable seeds, cryopreservation, maintaining biological
material in liquid nitrogen, and tissue culture, in
addition to germplasm preservation. Plants may be
propagated in sterile circumstances, and tissue culture
can be used to make clones of rare species in a relatively
short period of time, which is particularly useful for
conservation efforts. These preservation processes will
also make it possible for industrial applications to be
implemented in developed areas. To meet the growing

emand for natural alternatives to pharmaceuticals,

me medicinal plants are being grown on a large scale
in industrialized countries SU_C&B.S Europe, Indonesia,
and China, among other places®™ultivating sustainable
species can relieve pressure on other wild species
while also aiding in the prevention of plant species
extinction. Land that could otherwise be used for other
agricultural purposes may become overburdened due
to mass farming, though.

Future Recommendations

@here has been an increase in interest in medicinal

plant research and analysis, as seen by the more than
threefold increase in the number of recent publications,
from 3242 in 2017 to 664 in 2021. Since the included
database records began in 1580, output released during
the first eight years of this decade alone surpassed all
those published before 2001. Over the preceding ten
vears, the fields of pharmacology and pharmacy have
accounted for most articles cited in current databases
for medicinal plant analysis reports. Plant sciences,
biochemistry, molecular biology, and agriculture
research come in second and third, respectively,
accounting for nearly 70% of all publications.
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