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Abstract

Inflammation is a serious health problem that needs treatment. The use of steroids and non-steroidal
anti-inflammatory drugs (NSAIDs) can actually relieve inflammatory reactions well, but their long-
term use can have many side effects and are uneconomical. Therefore, the use of natural ingredients
that are effective and economical is needed. One of the plants that are considered anti-inflammatory
is the leaves of miang beans (Mucuna pruriens). The purpose of compiling this narrative review is to
analyze the phytochemical content of miang beans leaves and its mechanisms for inflammatory
reactions. The narrative study of this preparation was carried out using the literature study method
from August to September 2020. The phytochemical content of miang bean leaves are alkaloids,
flavonoids, saponins, cyanogenic glycosides, and tannins. Phytochemicals that have a direct anti-
inflammatory effect are alkaloids, flavonoids, saponins, and tannins. Alkaloids are antibacterial. If
there are bacteria that cause inflammation, the alkaloids will damage the bacterial peptidoglycan cell
walls, thus causing bacterial cell death and preventable inflammatory reactions. Flavonoids have anti-
inflammatory effects by inhibiting macrophages from producing NO (nitric oxide) and inhibiting the
cyclooxygenase pathway. Saponins affect the inflammatory reaction by inhibiting the lipoxygenase
pathway and inhibiting the release of inflammatory mediators. Meanwhile, tannins affect the
inflammatory reaction by inhibiting macrophages from producing ROS (Reactive Oxygen Species).
Potential which is fatal because it can turn into cyanide acid. However, the content of these cyanogenic
glycosides can be minimized by drying at low temperatures. So, mung bean leaves are effective as anti-
inflammatory drugs because the alkaloids, flavonoids, saponins, and tannins they contain are anti-
inflammatory.
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Anti-Inflammatory Effects of Miang Bean Leaves (Mucuna pruriens)

1 Introduction

Inflammation is the response of the
immune system to dangerous stimuli such as
pathogens, damaged cells, toxic compounds, or
radiation [1]. Response inflammation is
characterized by conditions such as rubor
(redness), heat (heat), dolor (pain), tumors
(swelling), and dysfunction [2]. Inflammation
treatment includes two aspects, namely pain
relief and stop the network breakdown process.
Use of steroids and drugs non-steroidal anti-
inflammatory drugs (NSAIDs) can relieve the
inflammatory reaction well, but can give side
effects if used for an extended period time long.
Systemic use of steroids as anti-inflammatory
drugs for a long time, it has a side effect in the
form of decreased synthesis endogenous
glucocorticoids, decrease the body's general
response to infection, osteoporosis, moon face,
and hypertension. Use of non-steroidal anti-
inflammatory drugs (NSAIDs) also have side
effects in the form of digestive tract disorders,
interfere with platelet function and inhibit
pregnancy induction [3].

The high risk of side effects due to the use
of chemical-based drugs triggered the
exploration of effective and natural medicinal
ingredients  safer. These natural-based
medicines generally come from various kinds of
herbs [4]. Various medicinal plants have been
tested for effectiveness and its mechanism of
action scientifically. The results also prove that
medicinal plants do contain compounds that are
clinically beneficial to health [5].

Plants are used as ethnomedicine by
various tribes have a unique ingredient and
presentation method that shows its height of
local ethnic knowledge about medicinal plants
[6]- One example is in Tanjung Modang, Tanah
Datar, West Sumatra. Public utilizing miang
bean leaves as an anti-inflammatory, even
though the fruit skin is from miang beans are an
allergen that can cause severe and acute
inflammation. According to the people of
Tanjung Modang, how to make anti-
inflammatory drugs from miang bean leaves by
crushing the miang nut leaves by hand, then put
it on the affected area of the body. However,
until now, there has been no scientific evidence
about the effectiveness of leaves miang nuts as
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an anti-inflammatory. However, based on
information regarding the use of miang bean
leaves by the Tanjung Modang community then
this plant can be developed as a medicine
potential modern.

Based on study, miang nuts contain
alkaloids, coumarin, flavonoids, methionine,
tyrosine, and alkylamine which can increase
antioxidants [7]. Other researchers found that
peanut seeds contain several bioactive
compounds such as glycosides, saponins,
tannins, terpenoid, calcium, phosphorus,
potassium, phytic acid, and L-DOPA [8]. Other
than that, miang beans have a high protein
content, so they are good as raw material for
making tempeh [9]. Miang bean seeds also
contain several some many acids good essential
amino (histidine, threonine, isoleucine,
cysteine, and methionine) [10].

Scientific information about the properties
of bioactive substances in miang bean leaves
especially as a medicine is still very limited.
Therefore, the preparation of a narrative review
on the anti-inflammatory effects of miang bean
leaves is needed as an effort to explore potential
natural medicinal materials based on local
wisdom. The purpose of this review article is to
analyze the phytochemical content in miang
bean leaves and the mechanism of action of
these phytochemicals as an anti-inflammatory.

2 Method

This article review is carried out by
collecting secondary data from articles in
national or international journals and books,
then analyzing the data, and the results
obtained are written in the form of a narrative
review.

3 Plant of Miang Bean (Mucuna pruriens)

Classification of miang bean plants
according to plantlistorg (2010), namely
Kingdom: Plantae; Phylum: Tracheophyta;
Class: Magnoliposides; Order: Fabales; Family:
Fabaceae; Genus: Mucuna; Species: Mucuna
pruriens (L.) DC. Mucuna pruriens or miang bean
can grow to a height of 10-15 meters, creeping
at the soil surface, vines, or twists on other
plants. This plant is an annual shrub whose
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main roots have many side roots [11]. Miang
beans are oval, slightly flattened, light brown,
pink-brown, purple, or black. Trifoliolatus
leaves, ovoid with blunt or rounded edges, leaf
surface the bottom is hairless. The flowers are
white or purple. The pods hairy, measuring 10-
15 cm long by 1.5-2 cm wide and each
containing 5-6 seeds [9].

3.1 Inflammation Reaction Mechanism

Inflammation is a physiological response
to infection and tissue injury initiate pathogen

Figure 1. Plant of Miang Bean (A.Leaves B.Flower C.Rind)

The inflammatory reaction involves a
complex interaction of many cells with different
inflammation releasing a spectrum of chemical
mediators and affect various target networks.
Despite the clinical manifestations of response
allergy varies depending on the tissue and
antigen involved, however the reaction allergy
consists of an early phase response involving
accompanied mast cell degranulation with the
release of histamine and other mediators
including cytokines and phase response the end
is characterized by the migration of
inflammatory cells from the circulation. These
inflammatory cells releasing additional
chemical mediators in the lead to the final phase
response in chronic inflammation, priming of
nasal tissue, and tissue damage [14].

The inflammatory reaction involves the
action of several enzymes. One of which is
cyclooxygenase (COX) is present in the
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killing, tissue repair process and assist restore
homeostasis to the infected or injured site. If the
response Failure to regulate anti-inflammatory
agents can result in chronic injury and help
other diseases to develop [12]. The occurrence
of inflammation is local reactions of tissues or
cells to a stimulus. If there is an injury, there is a
stimulus to release certain stimulating
chemicals the occurrence of tissue changes as a
manifestation of inflammation, namely

histamine, serotonin, bradykinin, leukotriene,
and prostaglandin [13].

biosynthetic
thromboxane, and prostacyclin. According This
enzyme was discovered in 1988 by Dr. Daniel

pathway of prostaglandins,

Simmons, a researcher from Harvard
University. Cyclooxygenase is divided into two,
namely COX-1 and COX-2. COX-1 as a
housekeeping gene in almost all normal tissues,
while the COX-2 enzyme responsible for the
inflammatory and painful mechanisms [15].
COX-2 forms PGE2 and PGI2 which can cause
several biological processes, namely increased
capillary permeability, pyretic, and
hyperalgesia. Cyclooxygenase-2 (COX-2) or
prostaglandin H synthase is the main enzyme in
the prostaglandin system (PGE). COX-2 enzyme
plays a role in the formation of prostaglandins
followed by pathophysiological processes such
as edema and hyperalgesia [16].
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3.2 Phytochemical Contents of Miang Bean

Leaves (Mucuna pruriens)

The phytochemical content of miang bean
leaves is presented in table 1.

Table 1. Phytochemical content of miang bean leaves
Phytochemical % composition

Alkaloids 9.60 + 0.141
Flavonoids 4.90 £0.200
Saponins 24.60 £1.979
Cyanogenic glycosides 20.74 + 0.452
Tannins 32.55+0.778

Values are means * standard deviation [17]
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Based on the table 1, it can be seen that the
phytochemical content contained in miang bean
leaves. The phytochemical content consists of
alkaloids, flavonoids, saponins, cyanogenic
glycosides, and tannins. The largest percentage
composition of miang bean leaves was tannins,
namely 32.55% and the lowest was flavonoids,
namely 4.9%. While the percentage of alkaloids
is 9.65; saponins 24.6%; and 20.74%
cyanogenic glycosides.

3.3 Anti-Inflammatory Activities of Miang
Bean Leaves

The anti-inflammatory activity of miang
bean leaves is presented in Figure 2.
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Figure 2.The working mechanism of the phytochemical content of miang bean leaves (alkaloids, flavonoids, saponins, and

tannins) against inflammatory reactions

Based on figure 2 scheme (made by
reviewing literature studies), it can be seen the
mechanism of alkaloids, flavonoids, saponins,
and tannins in influencing inflammatory
reactions. Alkaloids are antibacterial and if
there are bacteria that cause inflammation, the
alkaloids will cause bacterial cell death, so that
inflammation can be prevented. Flavonoids
affect the inflammatory reaction by several
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mechanisms, namely by inhibiting macrophages
in producing NO (Nitric Oxide) and inhibiting
the cyclooxygenase pathway. This causes the
formation of PGE (prostaglandin) so that
vasodilation and increased vascular
permeability do not occur. Thus, the symptoms
of inflammation can be reduced. Saponins also

affect inflammatory reactions by several
mechanisms, namely inhibiting the
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lipooxygenase pathway which results in no
vasoconstriction and an increase in vascular
permeability. In addition, saponin also inhibits
the release of inflammatory mediators
(histamine), so it does not affect the peripheral
nervous system and inflammatory symptoms
such as pain and itching do not occur. Whereas
tannins affect the inflammatory reaction by
inhibiting macrophages from producing ROS
(Reactive Oxygen Species), if ROS is not formed
then cell damage that occurs due to
inflammation will not occur, thus reducing the
symptoms of inflammation.

The above statement is supported by the
opinion of Retno et al., alkaloids are the most
secondary metabolite compounds that have
nitrogen atoms, which are found in plant and
animal tissues. Alkaloids in plants function as
poisons that protect them from herbivorous
insects, growth-regulating factors, and storage
compounds capable of supplying nitrogen and
other elements needed by plants [18]. Alkaloids
have potential as an antibacterial by damaging
the peptidoglycan constituent components in
bacterial cells, so that the cell wall layer does not
form and causes death in the bacterial cell [19].

The antibacterial properties of these
alkaloids will affect the inflammatory
mechanism. Inflammation caused by bacteria
usually causes the infected cells to secrete pus.
Therefore, alkaloids as antibacterials will inhibit
cell damage that causes inflammation.

Other phytochemical contents of miang
bean leaves are flavonoids. Flavonoids are
polyphenolic compounds that are found in foods
derived from plants and have been proven to be
antimicrobial, antineoplastic, antihypertensive,
antihepatotoxic,  antioxidant, and anti-
inflammatory. Flavonoids have an anti-
inflammatory response via many routes and
block molecules such as COX, INS, cytokines, and
matrix metalloproteinases. Some flavonoids
such as quercetin blocked the cyclooxygenase
and lipooxygenase pathways when
concentrations were relatively high, whereas at
lower concentrations the lipooxygenase
pathway was the main target of anti-
inflammatory activity [20].

This is supported by the opinion of Nijvelt,
flavonoids also have an anti-inflammatory
response through many mechanisms, namely
inhibiting cyclooxygenase (COX) and
lipooxygenase activity, inhibiting leukocyte
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accumulation, inhibiting neutrophil
degranulation, and inhibiting histamine [21].
Meanwhile, flavonoids inhibit the secretion of
arachidonic acid, lysosomal enzymes, and
endothelial so that proliferation and exudation
from the inflammatory process are also
inhibited. The inhibition of the release of
arachidonic acid from inflammatory cells will
cause a lack of arachidonic substrate for the
cyclooxygenase and lipooxygenase pathways
[22]. Besides inhibiting arachidonic acid
metabolism, the secretion of lysosomal
enzymes, endothelial cells, and neutrophil cells,
flavonoids also inhibit capillary permeability
[23]. Flavonoids inhibit nitric oxide production
and inhibit iNOS expression. Nitric oxide
synthase is a pro-inflammatory gene secreted
during the inflammatory process (ultimate
phase) induced by macrophages [24]. Nitrite
oxide is a free radical in the form of a gas and is
produced by  phagocytes (monocytes,
macrophages, neutrophils). Phagocytes are
supplemented with inducible nitric oxide
synthase (iNOS), activated by interferon-
gamma (IFN-y) or tumor necrosis factor (TNF)
to produce NO. In the inflammatory process,
Th1l cells activate macrophages to produce
nitric oxide (NO) via iNOS. NO will cause
increased blood vasodilation, increased blood
circulation which causes inflammation. So that
the flavonoid content in miang bean leaves can
reduce inflammation symptoms by inhibiting
NO production [25].

The phytochemical content of miang bean
leaves is saponins. Saponins are a
heterogeneous group of active glycosides that
are naturally produced by plants, lower marine
animals, and some bacteria. Saponins have been
reported to have various biological activities
such as hemolysis, antimicrobial, pesticide,
insecticide, anthelmintic, analgesic, anti-
inflammatory, sedative, and anti-tumor.
Because they have various biological activities
that cause saponins to become commercial
compounds that are applied in the food,
cosmetics, and pharmaceutical industries. All
tested crude saponin extracts had significant
anti-inflammatory activity. The mechanism of
action of saponins in inflammatory reactions is
mediated through inhibition of the release and
synthesis of agents that cause inflammation.
The inflammatory agents in question are
histamine, bradykinin, serotonin, leukotriene,
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and prostaglandins. If the release of these
inflammatory mediators is inhibited, the
reaction from inflammation will also be reduced
[26]. Based on research conducted by Sur et al,,
that the saponins isolated from the leaves and
root extracts of Camellia sinensis have been
shown to inhibit era genetic-induced edema of
rat feet [27]. Saponins will influence the
inflammatory mechanism by inhibiting the
formation of exudates and inhibiting the
increase in vascular permeability [2].

Other phytochemical content of miang
bean leaves, namely tannins. Tannin has
potential as an antibacterial with its mechanism
of destroying the membrane of bacterial cells.
Astringent tannin compounds can induce the
formation of complex compound bonds to
enzymes or microbial substrates and the
formation of a tannin complex bond against
metal ions which can increase the toxicity of the
tannin itself [28]. Meanwhile, tannin
compounds have antioxidant activity, where
this antioxidant acts as an anti-inflammatory by
inhibiting the production of oxidants (02) by
neutrophils, monocytes, and macrophages.
Inhibition of oxidant production (02) will
reduce the formation of H202, resulting in
impaired production of hypochlorous acid and
hydroxyl radicals, as well as directly inhibiting
reactive oxidants such as hydroxyl radicals (OH)
and hypochlorous acid [22]. This is supported
by the statement of Luliana et al, that tannin
compounds play a role by activating
glucocorticoid receptors by increasing or
decreasing the transcription process of genes
involved in the inflammatory process [29].
According to Mahatriny et al.,, stated that free
form tannin compounds and tannin-protein
complexes have anti-inflammatory properties
[30]. Apart from having anti-inflammatory
activity, tannins are also known to have
astringent, anti-diarrheal, diureticc and
antiseptic activity [31].

3.4 Perspective Future of Miang Bean
Leaves

Miang bean plants are classified as plants
that have not been widely used or cultivated.
The use of miang beans that has been widely
used is the seeds as a food substitute for
soybeans because they contain good essential
amino acids. However, the use of miang bean
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leaves has not been widely used. In fact, miang
bean leaves are potential ingredients to be used
as anti-inflammatory drugs. The use of miang
bean leaves as an anti-inflammatory drug will
reduce the use of steroid anti-inflammatory
drugs or non-steroidal anti-inflammatory drugs
(NSAIDs) which have many side effects and are
not economical.

4 Conclusions

Miang bean leaves have the potential as an
anti-inflammatory. Phytochemicals that have
direct potential as anti-inflammatory properties
are alkaloids, flavonoids, saponins, and tannins.
Flavonoids have the potential to be anti-
inflammatory by inhibiting macrophages from
producing NO (nitric oxide) and inhibiting the
cyclooxygenase pathway. Saponins influence
the inflammatory reaction by inhibiting the
release of inflammatory mediators and
inhibiting the lipooxygenase pathway. The
tannins affect the inflammatory reaction by
inhibiting macrophages from producing ROS
(Reactive  Oxygen Species). Meanwhile,
alkaloids have the potential to be antibacterial
and cyanogenic glycosides are toxic because
they can break down into cyanide acid.
However, the content of these cyanogenic
glycosides can be minimized by drying at low
temperatures.
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