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Indonesian Anti-Inflammation Herbs Mechanism: Mini Review

Eko Mugiyanto!**, Wirasti wirasti!l, Vanesa Maharani!, Novel Umarella!, Hilda Fitria
Wulandari!, St. Rahmatullah!, Widyastuti Handayani', Dwi Bagus Pambudi!, Riska Kurnia
Oktaviani!, Achmad Vandian Nur!,Yuliah Wahyu Permadi', Ainun Muthoharoh', Nuniek
Nizmah Fajriyah3, Thanh-Hoa Vo’, and Muh. Nur Khoiru Wihadi*.

! Department of Pharmacy, University of Muhammadiyah Pekajangan Pekalongan, Indonesia, 51172

2 Reka Institute of Science and Technology, Indonesia

3 Department of Nurse, University of Muhammadiyah Pekajangan Pekalongan, Indonesia, 51172

* Research Center for Chemistry, National Research and Innovation Agency Republic of Indonesia,
KST. BJ. Habibie, Serpong, 15311, Tangerang Selatan, Indonesia

> School of Medicine, Vietnam National University Ho Chi Minh City, Ho Chi Minh City 700000,

Vietnam

*email: giyvan77@gmail.com

Received: 25-6-2023 Revised: 3-8-2023 Accepted: 10-8-2023

Abstract

This mini-review aims to provide an overview of some commonly used anti-inflammatory herbs in Indonesia.
Inflammation is a complex physiological response that plays a role in various diseases, and herbal remedies have
been used traditionally in Indonesian culture for their potential anti-inflammatory properties. We utilize Portal
Garuda as the primary database for searching herbs with anti-inflammatory activity using the keyword "anti-
inflamasi”. The selected herbs discussed in this review include turmeric (Curcuma longa), ginger (Zingiber
officinale), clove (Syzygium aromaticum), and cinnamon (Cinnamomum sp.). These herbs have been reported
to possess anti-inflammatory effects through various mechanisms, such as inhibition of pro-inflammatory
enzymes and cytokines, antioxidant activity, and modulation of immune responses. Moreover, these herbs have
also demonstrated safety profiles in traditional use. However, further scientific research is needed to elucidate
the specific bioactive compounds responsible for their anti-inflammatory effects and to determine the optimal
dosages and formulations for therapeutic use. The exploration of Indonesian anti-inflammatory herbs could
contribute to the development of natural and affordable options for managing inflammatory conditions,
complementing conventional treatments, and promoting overall health and well-being.
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Abstrak

Tinjauan mini ini bertujuan untuk memberikan gambaran tentang beberapa herba antiinflamasi
yang umum digunakan di Indonesia. Peradangan adalah respons fisiologis kompleks yang
memainkan peran dalam berbagai penyakit, dan ramuan herbal telah lama digunakan secara
tradisional dalam budaya Indonesia karena potensi sifat antiinflamasinya. Kami menggunakan
Portal Garuda sebagai basis data utama untuk mencari herba dengan aktivitas antiinflamasi
menggunakan kata kunci "anti-inflamasi". Herba yang dipilih yang dibahas dalam tinjauan ini
meliputi kunyit (Curcuma longa), jahe (Zingiber officinale), cengkeh (Syzygium aromaticum), dan
kayu manis (Cinnamomum sp.). Herba-herba ini dilaporkan memiliki efek antiinflamasi melalui
berbagai mekanisme, seperti penghambatan enzim dan sitokin proinflamasi, aktivitas antioksidan,
dan modulasi respons imun. Selain itu, herba-herba ini juga telah menunjukkan profil keamanan
dalam penggunaan tradisional. Namun, penelitian ilmiah lebih lanjut diperlukan untuk
mengungkapkan senyawa bioaktif spesifik yang bertanggung jawab atas efek antiinflamasi mereka
dan untuk menentukan dosis dan formulasi optimal untuk penggunaan terapeutik. Eksplorasi herba
antiinflamasi Indonesia dapat berkontribusi pada pengembangan pilihan alami dan terjangkau
untuk mengelola kondisi inflamasi, melengkapi pengobatan konvensional, serta meningkatkan
kesehatan dan kesejahteraan secara keseluruhan..

Kata kunci: inflamasi, herbal, inflammation pathway, traditional medicine
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1. Introduction

Inflammation is a fundamental biological response that plays a critical role in the body's
defense mechanisms [1]. It is a complex process involving various cells, mediators, and
signaling pathways, and serves as a protective mechanism against infections, injuries, and
tissue damage [2]. However, when inflammation becomes chronic or dysregulated, it can
contribute to the pathogenesis of numerous diseases, including cardiovascular disorders,
neurodegenerative conditions, and autoimmune disorders [3]. In recent years, there has been
growing interest in natural alternatives for managing inflammation, and traditional herbal
medicine has emerged as a valuable resource. Indonesia, with its diverse flora and rich
traditional knowledge, offers a wealth of medicinal plants that have been used for centuries
to address inflammatory ailments. Exploring the anti-inflammatory potential of Indonesian
herbs not only holds promise for developing new therapeutic interventions but also provides
an opportunity to preserve traditional knowledge and cultural heritage.

Indonesian traditional medicine, known as Jamu, has a long history of utilizing herbal
remedies to promote health and well-being. These traditional practices are deeply rooted in
Indonesian culture and have been passed down through generations [4]. Traditional healers
and herbalists have identified specific plants and herbal preparations that possess anti-
inflammatory properties based on their observations and empirical evidence. The use of these
herbal remedies is often guided by traditional knowledge systems, which have been refined
over time and are ingrained in the local communities. However, as scientific research
advances, there is a growing need to bridge the gap between traditional practices and modern
evidence-based medicine, to validate the efficacy and safety of these herbal remedies and
understand the mechanisms underlying their anti-inflammatory effects.

Indonesian traditional medicine offers a treasure trove of herbal remedies that have been
utilized for their anti-inflammatory properties. Turmeric and ginger are just a few examples
of the rich botanical resources that Indonesia has to offer [5]. These herbs have demonstrated
promising anti-inflammatory effects through various mechanisms, making them valuable
candidates for further scientific investigation. By combining traditional knowledge with
modern scientific research, we can unlock the full potential of Indonesian anti-inflammatory
herbs and contribute to the development of natural and affordable interventions for managing
inflammation-related disorders. Additionally, the preservation and integration of traditional
knowledge into modern healthcare practices can help to ensure the sustainability of these

herbal resources and promote cultural heritage.

2. Methodes
The study design was adopted from previous report form Fajriyah, et al. with slight

modification [6]. We searched in Portal Garuda database using the terms "anti-inflamasi",
"ekstrak," and "herbal medicine". From a chronological perspective, all of the references used
to write this review article were written in Indonesia and covered the years 1980 to the
present. The whole body of research pertaining to our objective was compiled and categorized
according to the strength of the evidence. Subsequently, an analysis was conducted to
determine the inflammatory mechanism in which the herbal substance is involved.
Additionally, inflammation is a complex physiological response triggered by the immune

system to protect the body from harmful stimuli, such as pathogens, tissue injury, or irritants.
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It involves a series of intricate cellular and molecular events that contribute to the initiation,

progression, and resolution of the inflammatory process [7]. Further, the analysis focused on
identifying the specific mechanisms through which the herbal substance exerted its anti-
inflammatory effects. One approach employed was the examination of key inflammatory
mediators, including cytokines, chemokines, and inflammatory enzymes. These molecules
play crucial roles in orchestrating the inflammatory response by promoting immune cell

recruitment, activation, and the release of additional inflammatory mediators.

3. Result and Discussions

Mechanism of inflammation

The vast array of plants that have been claimed to possess anti-inflammatory effects is
extensive, making it impractical to evaluate each one within the confines of this paper.
Consequently, we have chosen to focus on the herbs that are supported by a substantial body
of evidence. By doing so, we aim to provide a concise overview of some of the most well-
researched herbs known for their anti-inflammatory properties. Further, the diverse
mechanisms of the inflammation process lead to a wide range of therapeutic approaches.
Numerous cytokines assist in tissue damage, which is commonly referred to as inflammation,
as well as enzyme activation (including phospholipase A2 release), mediator release, fluid
extravasation and vasodilation, cell migration, and fluid extravasation (figure 1) [8].
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Figure 1. Bimolecule involved in Inflamation pathway
COX, cyclooxygenase; LOX, lipoxygenase; PG, prostaglandin; LT, leukotriene; TX,
thromboxane; NO, nitric oxide; iNOS, inducible NO synthase; IFN, interferon; TNF,

tumor necrosis factor; NF-kB, nuclear factor-kB; MAPK, mitogen activated protein kinase;

JAK, janus kinase; IL, interleukin.

Kunyit (Curcuma longa Linn.)

The perennial herb turmeric, Curcuma longa Linn., is farmed primarily in south and
southeast tropical Asia. Itis a member of the Zingiberaceae family, which also includes ginger.
The most beneficial component of this plant is its rhizome, which is also known as its root and
has been used as a spice in food for generations. To treat a number of illnesses, it has been
applied topically and orally. It is frequently used to treat hepatic problems, anorexia, cough,
diabetic wounds, rheumatoid arthritis, and sinusitis in conventional Indian Ayurvedic
medicine [9]. In addition, two to five percent of turmeric is made up of curcumin, the spice's
most potent ingredient. The curcumin component gives turmeric its characteristic yellow hue.
Curcumin (C21H2006) was first identified as a diferuloylmethane, 1,7-bis (4-hydroxy-3-
methoxyphenyl) by Lampe and Milobedeska in 1910.-1,6-heptadiene-3,5-dione [10].

Curcumin's ability to reduce inflammation has not yet been fully understood.
Peroxisome proliferator-activated receptor gamma (PPAR-) has been linked to anti-
inflammatory properties, according to studies [11]. PPARs are a member of the nuclear
receptor superfamily, which consists of three genes that produce the PPARa, PPARP, and
PPARY subtypes [12]. Studies conducted both in vivo and in vitro have demonstrated that
thiazolidinediones can activate PPARY [11]. These positive effects of PPAR-ligands were
linked to decreased JNK activation, decreased NF-B and AP-1 pathway activity, and
decreased IB kinase complex activity . Akt, NF-B, AP-1, or JNK signaling pathway blockage
has been suggested as the method by which curcumin induces apoptosis [13].

Jahe (Zingiber officinale Ros)

The Zingiberaceae family includes ginger (Zingiber officinale Ros). It is a spice and
condiment that has its roots in South-East Asia and is used to flavor dishes in many different
nations [14]. In addition to this, traditional herbal therapy has also employed ginger's
rhizome. The rich phytochemistry of ginger is thought to be responsible for its health-
promoting properties [15]. Fresh ginger was divided into two broad categories by Jolad et al.,
namely volatiles and non-volatiles. Sesquiterpene and monoterpenoid hydrocarbons, which
give ginger its distinctive flavor and scent, are examples of volatiles. The non-volatile pungent
substances, however, include zingerone, paradols, shogaols, and gingerols [16].

Through the inhibition of 5-lipoxygenase or prostaglandin synthetase, gingerol,
shogaol, and other structurally similar compounds in ginger prevent the formation of
prostaglandins and leukotrienes. They can also prevent the production of pro-inflammatory
cytokines such 1L-1, TNF-, and IL-8 [17]. In a different study, Pan et al. demonstrated that
shogaol can suppress the production of the inflammatory genes iNOS and COX-2 in
macrophages [18]. According to Jung et [19], Z. officinale's rhizome hexane fraction extract
reduced the overproduction of NO, PGE [20], TNF-alpha, and IL-1beta. Ginger rhizome's
strong anti-allergic properties make it a potential treatment and preventative measure for
allergic illnesses [21].

Cengkeh (Syzygium aromaticum (L.) Merr.)

Eugenia cariophylata, also known as Syzygium aromaticum (L.) Merr. Et Perry, is the
common name for this medium-sized tree from the Myrtaceae family, which is native to the
Maluku islands in eastern Indonesia and is grown all over the world. Syzygium
aromaticum(L.)'s dried flower buds are what are known as cloves [22]. The parts of the clove
tree that are sold the most are the leaves and buds. Four years after planting, the flower bud
production phase starts. Then, at the pre-flowering period, these clove buds are plucked by
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hand or wusing natural phytohormones [23]. S. aromaticum includes Eugenol, a

phenylpropanoid substance. Cloves' primary chemical, eugenol, has a concentration of
roughly 50%. Eugenyl acetate, -humulene, and -caryophyllene make up the final 10-40%.
Less than 10% of minor ingredients such chavicol, karyophyllene oxide, 4-(2-propenyl)-
phenol, -copaene, cadinene, and -cubebene. Eugenol is a volatile substance that ranges in color
from colorless to light yellow. It has a low water solubility (about 2460 mg/L at 25 °C), a
potent aroma, and a potent flavor. Insecticidal, antibacterial, anti-inflammatory, wound-
healing, antiviral, antioxidant, and anticancer activity are only a few of the biological effects
of eugenol that have been noted [24].

It is believed that cellular eugenol controls the nuclear factor-B (NF-B), ERK/MAPK,
nitric oxide (NO), suppression of pro-inflammatory interleukins, and endogenous antioxidant
defense mechanisms that cause inflammation in macrophages in response to LPS. The levels
of several pro-inflammatory biomarkers, including vascular cell adhesion molecule-1 (VCAM-
1), interferon-induced protein 10 (IP-10), interferon-inducible T-cell chemoattractant (I-
TAC), and monokine induced by interferon (MIG)-induced monokines, were significantly
reduced by clove essential oil (CEO). Additionally, CEO dramatically reduced tissue inhibitor
metalloproteinase 2 (TIMP-2), macrophage colony-stimulating factor (M-CSF), and the tissue
remodeling protein components collagen-I and collagen-III. Global gene expression is
regulated by CEO, which also modifies important signaling pathways involved in
inflammatory response, tissue remodeling, and cancer signaling. Clove hydroalcoholic
extract's water-soluble components have an anti-inflammatory impact by preventing
BALB/c mice's macrophages from producing the pro-inflammatory cytokines (IL-1 and IL-
6) [25].

Sirsak (Annona muricata L.)

Annona muricata is commonly known as graviola or Soursop, belongs to the family. It
is a typical tropical tree with heart-shaped fruit which are edible and widely distributed in
most tropical countries. Based on previous years reports have shown that the leaves, bark,
roots, stems, and Annona muricata seed extract has antibacterial, antifungal and antimalarial
properties Annonaceae [26]. However, it was recently reported that Annona muricata can
exhibit anti-inflammatory and analgesic effects. Furthermore, phytochemicals such as
alkaloids, terpenoids, polysaccharides, lactones, flavonoids, carotenoids, and glycosides as
well as essential oils isolated from several plants have also been shown to exhibit potential
anti-inflammatory [27].

An in vitro study conducted by Laksmitawati et al. (2016) revealed that A. muricata
leaf extract has anti-inflammatory activity because it inhibits inflammatory mediators,
namely TNF-a, IL-1B, IL-6 and nitric oxide (NO) [27]. A. muricata leaf extract showed
remarkable differences in TNF-a levels in the LPS-induced RAW264.7 cell line compared to
the positive control (LPS stimulated cells without the extract) and showed decent inhibitory
activity with 46.8% inhibition. They suggested that the anti-inflammatory action of the plant
extract was related to inhibition of one or more intracellular signaling pathways involved with
the mediators (e.g., histamine, serotonin, bradykinin, substance P, and a platelet activating
factor and prostaglandin) [28].

Kayu manis (Cinnamomum sp.)

Cinnamon (Cinnamomum sp.) is a spice plant belonging to the Lauraceae family, which
includes several species. This plant is widely distributed in subtropical and tropical regions.
It grows to a height of 5-15 meters, with its bark being dark gray and possessing a unique
aroma, while the wood itself is light brown to reddish [29]. Cinnamon bark is used for a variety
of things, including flavoring foods and pastries, and has a distinct scent. the main chemical
components of cinnamon include cinnamyl alcohol, coumarin, cinnamic acid,
cinnamaldehyde, anthocyanin, as well as sugar, protein, sweet fat, and pectin [30]. Explains
how Cinnamomum burmannii's bark extract is thought to include important antioxidants
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such polyphenols (tannins, flavonoids), which have antidiabetic properties, and phenolic
essential oils [31].

Cinnamomum, specifically certain species within the Cinnamomum genus, has been
found to exhibit COX1 and COX2 enzyme inhibitory activity. Research studies have shown
that certain compounds present in cinnamon, such as cinnamaldehyde and cinnamic acid,
possess anti-inflammatory properties and can effectively inhibit the activity of these enzymes
[32]. Furthermore, The combination of Cinnamomum and Zingiber (ginger) has been found
to effectively reduce the expression of mRNA of pro-inflammatory cytokines, including I1L-6,
TNF-a, and IL1f3. Studies have demonstrated that the bioactive compounds present in
cinnamon and ginger, such as cinnamaldehyde and gingerol, possess anti-inflammatory
properties. When used in combination, these compounds synergistically target the
inflammatory pathways, leading to a decrease in the expression of these specific pro-
inflammatory cytokines at the mRNA level. IL-6, TNF-a, and IL1B are key players in the
immune response and have been implicated in various inflammatory disorder [33].

Binahong (Anredera cordifolia (Tenore).Steenis)

Binahong, scientifically known as Anredera cordifolia (Tenore).Steenis, is a plant that
is widely recognized in Indonesia for its medicinal properties in treating various diseases [34].
The leaves of this plant contain several secondary metabolite compounds such as flavonoids,
saponins, alkaloids, phenols, and steroids. Among these compounds, one that has been
identified is Vitexin [35]. Binahong extract is known to possess high levels of flavonoids,
which contribute to its antioxidant capabilities. Antioxidants play a crucial role in stabilizing
free radicals that can otherwise lead to various diseases, including diabetes,
antihyperlipidemia, analgesic effects, anti-inflammatory properties, and antipyretic activities
[34]. The presence of these beneficial compounds in Binahong highlights its potential as a
natural remedy for promoting health and treating various ailments.

In a previous study, the anti-inflammatory potential of A. cordifolia (Tenore) leaf
extract was demonstrated in a pure macrophage cell line induced by lipopolysaccharide (RAW
264.7) [36]. To assess cell viability, the MTS test was performed. Various parameters were
measured to evaluate the anti-inflammatory activity, including interleukin-1f (IL-1f), tumor
necrosis factor (TINF)-a, nitric oxide (NO), and IL-6. The results showed that A. cordifolia
(Tenore) plants at a concentration of 50g/ml significantly reduced the levels of TNF-a (250.3
pg/ml), IL-1B (50 g/ml), IL-6 (10 g/ml), and NO (50 g/ml)(1) [36]. Further, Binahong, known
for its vitexin content, possesses the remarkable ability to stabilize Red Blood Cells (RBCs)
in a manner similar to lysosomal membranes. In the inflammatory process, lysosomal
enzymes are released and can damage cell membranes, resulting in inflammation [37].
However, binahong extract demonstrates another valuable property as a Cataract inhibitor.
It has the ability to inhibit the production of malondialdehyde (MDA), a mutagenic product
of lipid peroxidation that is associated with cataract formation. This inhibition of MDA
production showcases the potential of binahong extract as a natural remedy for preventing
and managing cataract-related conditions. Its multifaceted properties, including RBC
stabilization and the inhibition of MDA production, further emphasize the beneficial effects
of binahong in maintaining cellular health and combating oxidative stress-related diseases.
Mengkudu (Morinda citrifolia L.)

Morinda citrifolia L. has been recognized as an important herb for treating various
hysiological disorders worldwide. M. citrifoliais commonly known as Indian mulberry or Noni
in India. According to reports, M. citrifolia has a wide range of medicinal applications for
treating conditions like arthritis, burns, headaches, wounds, and skin infections. Noni has
been grown in Polynesia for more than a millennium and is utilized there as food, medicine,
and a coloring agent. Australians and Indians have used the root as dyeing chemicals for
various shades of red, purple, and yellow. Ailments like cough, cold, pain, liver diseases,
hypertension, blood pressure, tuberculosis, malaria, intestinal worms, diabetes, loss of
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appetite, hernias, urinary tract infections, menstrual disorders, cancer, cardiovascular
diseases, arthritis, etc. are treated with various parts of the Noni plant, including the stem,
bark, root, leaf, and fruits [38].

Various bioactive substances, such as fatty acids, flavonoids, polysaccharides, and
sterols, have been extracted from noni fruits [39]. An experimental model of Helicobacter
pylori infection using ethanol and ethyl acetate extracts has shown the anti-inflammatory
efficacy of noni fruit components. These extracts were able to lessen neutrophil chemotaxis
as well as the generation of COX-2 and induced nitric oxide (iNOS) [40]. Further, the ability
of Morinda citrifolia leaf extract to reduce TNF-, IL-1, and NO levels in macrophages after
lipopolysaccharide activation further demonstrated the plant's anti-inflammatory properties

[41].

Manggis (Garcinia mangostana Linn.)

The Garcinia mangostana Linn., commonly referred to as Mangosteen or GM, is a highly
regarded fruit recognized as the preeminent of its kind, and is indigenous to the Southeast
Asian region. The consumption of this particular fruit is prevalent, and its pericarp has been
extensively researched due to the presence of active compounds that exhibit diverse
pharmacological properties. The mangosteen pericarp is primarily composed of xanthones,
with a total of 50 distinct xanthones having been identified and isolated from this source.
According to reports, xanthones exhibits antioxidant, antiproliferative, wound healing, and
anti-inflammatory properties. Numerous publications have documented the biological
properties of the underutilized component of mangosteen, which include anti-obesity and lipid
metabolism disorder, antihypertensive, antidiabetic, and anticancer activities [42].

Alpha- and gamma-mangostins are compounds found in Garcinia, which exhibit
inhibitory activity against nitric oxide (NO) and inducible nitric oxide synthase (iINOS). These
compounds, derived from Garcinia, have been shown to effectively inhibit the production of
NO and suppress the activity of iNOS. Their presence in Garcinia highlights the potential of
these natural compounds in modulating inflammatory responses and may hold promise for
the development of therapeutics targeting NO and iNOS-related disorders [43].

Dadap (Erythrina lithosperma)

Different parts of Erythrina lithosperma have been used as nervine sedatives, febrifuges,
anti-asthmatics, and anti-epileptics in traditional medicine. It also has potential effects for
treating some diseases, including convulsion, fever, inflammation, bacterial infection,
insomnia, helminthiasis, cough, cuts and wounds [44]. In an in vitro study conducted by
Nagaraj et al., it was demonstrated that the plant known as "dadap" exhibits inhibitory
activity against glucosidase and glycosylation. The findings of this study suggest that dadap
possesses the ability to hinder the enzymatic activity involved in the breakdown of complex
carbohydrates into simpler sugars (glucosidase inhibition) as well as the process of attaching
sugar molecules to proteins or lipids (glycosylation inhibition). These activities are of interest
due to their potential implications in managing conditions related to glucose metabolism, such
as diabetes [45]. Further, the phytochemical analysis of Dadap (Erythrina variegata) revealed
the presence of over 50 chemical compounds, highlighting its complex chemical composition.
Among these compounds, two notable ones are Palmitic acid and Octadecadienoic acid [45].

The ethanolic extract derived from Erythrina lithosperma exhibited significant anti-
inflammatory properties in research findings. It effectively inhibited the production of
prostaglandins, a key component of inflammation, by targeting the enzyme COX-2.
Additionally, the extract demonstrated inhibitory activity against the production of nitric
oxide induced by lipopolysaccharide in RAW 264.7 cell lines, with IC50 values of 9.27£0.72
and 47.1£0.21 pg/ml, respectively. These results highligcht the potential of the extract to
attenuate inflammatory processes. However, it is important to note that the extract did not
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exhibit effectiveness in suppressing the release of TNF-a, another pro-inflammatory cytokine

[46].

Summary

The biochemical results from experimental studies provide clear evidence regarding the
potential impact of herbs on the activation or inhibition of pro-inflammatory cytokines (as
shown in Table 1). However, to address any conflicting findings, it is crucial to conduct further
clinical studies with larger sample sizes and perform meta-analyses. Considering the extensive
number of plants that have been claimed to possess anti-inflammatory effects, it is beyond
the scope of this paper to evaluate all of them comprehensively.

Table 1. Mechanisms by which the medicinal plants listed in this review article have an anti-
inflammatory effect.

Herbals Mechanism of action by inhibiting of
TNF-aa COX-2 iNOS NF-kB PGE2 NO ILfam
Kunyit (Curcuma longa N
Linn)
Jahe (Zingiber officinale \/ V V V \
Ros)
Cengkeh Syzygium v

aromaticum (L.)
Sirsak (Annona
muricata)

Kayu manis
(Cinnamomum sp.)
Binahong (Anredera
cordifolia (Tenore))
Mengkudu (Morinda
citrifolia L.)
Manggis (Garcinia \ v

2. 2 =2 =2
2
e S -

mangostana Linn)
Dadap (Erythrina v A
lithosperma)

4. Conclusion

This mini-review provides an overview of commonly used anti-inflammatory herbs in
Indonesia. Traditional Indonesian culture has long recognized the potential of herbal remedies
for their anti-inflammatory properties, which are now being supported by scientific research.
Through the utilization of the primary database, Portal Garuda, several herbs were identified
as having anti-inflammatory activity, including turmeric, ginger, clove, and cinnamon. These
herbs have shown promising anti-inflammatory effects through various mechanisms.
However, further scientific investigations are necessary to identify the specific bioactive
compounds responsible for their anti-inflammatory effects, determine optimal dosages, and

develop appropriate formulations for therapeutic use.

Acknowledgment

71



Jurnal Ilmiah Kesehatan
Vol. 16 No. 2, September 2023, Page 64-75
ISSN : 1978-3167 (Print), 2580-135X (Online)

We would like to express our sincere gratitude to the LPPM UMPP for their generous
financial support. Their assistance has been instrumental in enabling us to carry out our

research project successfully.

Refferences

[1] L. Chen et al., "Inflammatory responses and inflammation-associated diseases in
organs," (in eng), Oncotarget, vol. 9, no. 6, pp. 7204-7218, Jan 23 2018, doi:
10.18632/oncotarget.23208.

[2] K. B. Megha, X. Joseph, V. Akhil, and P. V. Mohanan, "Cascade of immune
mechanism and consequences of inflammatory disorders," (in eng), Phytomedicine,
vol. 91, p. 153712, Oct 2021, doi: 10.1016/j.phymed.2021.153712.

[3] J. M. Bennett, G. Reeves, G. E. Billman, and J. P. Sturmberg, "Inflammation—
Nature's Way to Efficiently Respond to All Types of Challenges: Implications for
Understanding and Managing “the Epidemic” of Chronic Diseases," (in English),
Frontiers in Medicine, Hypothesis and Theory vol. 5, 2018-November-27 2018, doi:
10.3389/fmed.2018.00316.

(4] E. Yaman, H. Woerdenbag, and O. Kayser, "Jamu: Indonesian traditional herbal
medicine towards rational phytopharmacological use," Journal of Herbal Medicine,
vol. 4, 06/01 2014, doi: 10.1016/j.hermed.2014.01.002.

[5] X. Zhou et al., "Synergistic Anti-Inflammatory Activity of Ginger and Turmeric
Extracts in  Inhibiting  Lipopolysaccharide = and  Interferon-y-Induced
Proinflammatory Mediators," (in eng), Molecules, vol. 27, no. 12, Jun 16 2022, doi:
10.3390/molecules27123877.

[6] N. N. Fajriyah et al., "Indonesia Herbal Medicine and Its Active Compounds for Anti-
diabetic Treatment: A Systematic Mini Review," Moroccan Journal of Chemistry; Vol
11, No 04 (2023): pp. 897-xxx In ProgressDO - 10.48317/1MIST.PRSM/morjchem-
vl1i04.40481, 08/01/ 2023. [Online]. Available:
https://revues.imist.ma/index.php/morjchem/article/view/40481.

[7] M. D. Neher, S. Weckbach, M. A. Flierl, M. S. Huber-Lang, and P. F. Stahel,
"Molecular mechanisms of inflammation and tissue injury after major trauma-is
complement the "bad guy"?," Journal of Biomedical Science, vol. 18, no. 1, p. 90,
2011/11/30 2011, doi: 10.1186/1423-0127-18-90.

[8] A. A. Elgazar, H. R. Knany, and M. S. Ali, "Insights on the molecular mechanism of
anti-inflammatory effect of formula from Islamic traditional medicine: An in-silico
study," Journal of Traditional and Complementary Medicine, vol. 9, no. 4, pp. 353-363,
2019/10/01/ 2019, doi: https://doi.org/10.1016/j.jtcme.2018.09.004.

[9] A. Jacob, R. Wu, M. Zhou, and P. Wang, "Mechanism of the Anti-inflammatory
Effect of Curcumin: PPAR-gamma Activation," (in eng), PPAR Res, vol. 2007, p.
89369, 2007, doi: 10.1155/2007/89369.

[10]  B. Wahlstrom and G. Blennow, "A study on the fate of curcumin in the rat," (in eng),
Acta Pharmacol Toxicol (Copenh), vol. 43, no. 2, pp. 86-92, Aug 1978, doi:
10.1111/5.1600-0773.1978.th02240.x.

[11] B. Zingarelli, M. Sheehan, P. W. Hake, M. O'Connor, A. Denenberg, and J. A. Cook,
"Peroxisome proliferator activator receptor-gamma ligands, 15-deoxy-Delta(12,14)-

prostaglandin J2 and ciglitazone, reduce systemic inflammation in polymicrobial
sepsis by modulation of signal transduction pathways," (in eng), J Immunol, vol. 171,
no. 12, pp. 6827-37, Dec 15 2003, doi: 10.4049/jimmunol.171.12.6827.

72


https://revues.imist.ma/index.php/morjchem/article/view/40481
https://doi.org/10.1016/j.jtcme.2018.09.004

[12]

[13]

[18]

[19]

[21]

[25]

Jurnal Ilmiah Kesehatan
Vol. 16 No. 2, September 2023, Page 64-75
ISSN : 1978-3167 (Print), 2580-135X (Online)

& ?-__J_* .":\
pired it hesetatin

B. M. Forman, J. Chen, and R. M. Evans, "The peroxisome proliferator-activated

receptors: ligands and activators," (in eng), Ann N Y Acad Sci, vol. 804, pp. 266-75,
Dec 27 1996, doi: 10.1111/j.1749-6632.1996.tb18621 .x.

F. Chen, M. Wang, J. P. O'Connor, M. He, T. Tripathi, and L. E. Harrison,
"Phosphorylation of PPARgamma via active ERK1/2 leads to its physical association
with p65 and inhibition of NF-kappabeta," (in eng), J Cell Biochem, vol. 90, no. 4, pp.
732-44, Nov 1 2003, doi: 10.1002/jcb.10668.

E. J. Park and J. M. Pezzuto, "Botanicals in cancer chemoprevention," (in eng),
Cancer  Metastasts Rev, vol. 21, mo. 3-4, pp. 231-55, 2002, doi:
10.1023/a:1021254725842.

Y. Shukla and M. Singh, "Cancer preventive properties of ginger: a brief review," (in
eng), Food Chem Toxicol, vol. 45, no. 5, pp. 683-90, May 2007, doi:
10.1016/j.£ct.2006.11.002.

S. D. Jolad, R. C. Lantz, A. M. Solyom, G. J. Chen, R. B. Bates, and B. N.
Timmermann, "Fresh organically grown ginger (Zingiber officinale): composition and
effects on LPS-induced PGE2 production," (in eng), Phytochemistry, vol. 65, no. 13,
pp- 1937-54, Jul 2004, doi: 10.1016/j.phytochem.2004.06.008.

E. Tjendraputra, V. H. Tran, D. Liu-Brennan, B. D. Roufogalis, and C. C. Duke,
"Effect of ginger constituents and synthetic analogues on cyclooxygenase-2 enzyme
in intact cells," (in eng), Bioorg Chem, vol. 29, no. 3, pp. 156-63, Jun 2001, doi:
10.1006/bi00.2001.1208.

R. Nicoll and M. Y. Henein, "Ginger (Zingiber officinale Roscoe): a hot remedy for
cardiovascular disease?," (in eng), Int J Cardiol, vol. 131, no. 3, pp. 408-9, Jan 24 2009,
doi: 10.1016/j.ijcard.2007.07.107.

M. H. Pan et al., "6-Shogaol induces apoptosis in human colorectal carcinoma cells via
ROS production, caspase activation, and GADD 153 expression," (in eng), Mol Nutr
Food Res, vol. 52, no. 5, pp. 527-37, May 2008, doi: 10.1002/mnfr.200700157.

H. W. Jung, C. H. Yoon, K. M. Park, H. S. Han, and Y. K. Park, "Hexane fraction
of Zingiberis Rhizoma Crudus extract inhibits the production of nitric oxide and
proinflammatory cytokines in LPS-stimulated BV2 microglial cells via the NF-
kappaB pathway," (in eng), Food Chem Toxicol, vol. 47, no. 6, pp. 1190-7, Jun 2009,
doi: 10.1016/j.£ct.2009.02.012.

B. H. Chen, P. Y. Wu, K. M. Chen, T. F. Fu, H. M. Wang, and C. Y. Chen,
"Antiallergic potential on RBL-2H3 cells of some phenolic constituents of Zingiber
officinale (ginger)," (in eng), J Nat Prod, vol. 72, no. 5, pp. 950-3, May 22 2009, doi:
10.1021/np800555y.

E. Moradi et al., "HPLC/MS characterization of Syzygium aromaticum L. and
evaluation of its effects on peritoneal adhesion: Investigating the role of inflammatory
cytokines, oxidative factors, and fibrosis and angiogenesis biomarkers," (in eng),
Physiol Rep, vol. 11, no. 2, p. 15584, Jan 2023, doi: 10.14814/phy2.15584.

G. E. Batiha, L. M. Alkazmi, L. G. Wasef, A. M. Beshbishy, E. H. Nadwa, and E. K.
Rashwan, "Syzygium aromaticum L. (Myrtaceae): Traditional Uses, Bioactive
Chemical Constituents, Pharmacological and Toxicological Activities," (in eng),
Biomolecules, vol. 10, no. 2, Jan 30 2020, doi: 10.3390/biom10020202.

J. N. Haro-Gonzalez, G. A. Castillo-Herrera, M. Martinez-Velazquez, and H.
Espinosa-Andrews, "Clove Essential Oil (Syzygium aromaticum L. Myrtaceae):
Extraction, Chemical Composition, Food Applications, and Essential Bioactivity for
Human Health," (in eng), Molecules, vol. 26, no. 21, Oct 22 2021, doi:
10.3390/molecules26216387.

Q. Xue, Z. Xiang, S. Wang, Z. Cong, P. Gao, and X. Liu, "Recent advances in

nutritional composition, phytochemistry, bioactive, and potential applications of

73



[31]

[32]

[37]

[38]

Jurnal Ilmiah Kesehatan
Vol. 16 No. 2, September 2023, Page 64-75
ISSN : 1978-3167 (Print), 2580-135X (Online)

& ?-__J_* .":\
pired it hesetatin

Syzygium aromaticum L. (Myrtaceae)," (in eng), I'ront Nutr, vol. 9, p. 1002147, 2022,
doi: 10.3389/fnut.2022.1002147.
E. Mugiyanto, A. N. Cahyanta, I. M. A. Sunadi Putra, S. Setyahadi, and P.

Simanjuntak, "Identifying active compounds of soursop ethanolic fraction as I£-

glucosidase  inhibitor," 2019, Muricatin, cis-Reticulin; Methylquercetin;
Saccharomyces cerevisiae vol. 9, mno. 2, p. 10, 2019-11-30 2019, doi:
10.12928/pharmaciana.v9i2.10105.

S. M. Abdul Wahab, I. Jantan, M. A. Haque, and L. Arshad, "Exploring the Leaves
of Annona muricata L. as a Source of Potential Anti-inflammatory and Anticancer
Agents," (in eng), IFront Pharmacol, vol. 9, p. 661, 2018, doi:
10.3389/fphar.2018.00661.

0. V. de Sousa, G. D. Vieira, R. G. d. P. J. de Jesus, C. H. Yamamoto, and M. S.
Alves, "Antinociceptive and anti-inflammatory activities of the ethanol extract of
Annona muricata L. leaves in animal models," (in eng), Int J Mol Sci, vol. 11, no. 5,
pp- 2067-78, May 6 2010, doi: 10.3390/ijms11052067.

P. V. Rao and S. H. Gan, "Cinnamon: a multifaceted medicinal plant," (in eng), Evid
Based Complement Alternat Med, vol. 2014, p. 642942, 2014, doi: 10.1155/2014/642942.
B. Alizadeh Behbahani, F. Falah, F. Lavi Arab, M. Vasiee, and F. Tabatabaee Yazdi,
"Chemical Composition and Antioxidant, Antimicrobial, and Antiproliferative
Activities of Cinnamomum zeylanicum Bark Essential Oil," (in eng), Evid Based
Complement Alternat Med, vol. 2020, p. 5190603, 2020, doi: 10.1155/2020/5190603.

N. Blaszezyk, A. Rosiak, and J. Kaluzna-Czapliniska, "The Potential Role of
Cinnamon in Human Health," Forests, vol. 12, no. 5, doi: 10.3390/£1205064:8.

W. P. K. M. Abeysekera, G. A. S. Premakumara, W. D. Ratnasooriya, and W. K. S.
M. Abeysekera, "Anti-inflammatory, cytotoxicity and antilipidemic properties: novel
bioactivities of true cinnamon (Cinnamomum zeylanicum Blume) leaf," BMC
Complementary Medicine and Therapies, vol. 22, no. 1, p. 259, 2022/10/04 2022, doi:
10.1186/s12906-022-03728-5.

H. M. ALmohaimeed et al., "Synergistic Anti-inflammatory and Neuroprotective
Effects of Cinnamomum cassia and Zingiber officinale Alleviate Diabetes-Induced
Hippocampal Changes in Male Albino Rats: Structural and Molecular Evidence," (in
English), Frontiers in Cell and Developmental Biology, Original Research vol. 9, 2021-
September-08 2021, doi: 10.3389/fcell.2021.727049.

N. A. C. I. Megawati, D S Fardhyanti, W Astutil and D S Hadikawuryan,
"Preparation and characterization of binahong ( Anredera cordifolia) leaves extract-
based liquid hand soap," presented at the IOP Conf Ser Earth Environ Sci., 2022.
Dwitiyanti, H. Yahdiana, E. Berna, and B. Anton, "Impact of Solvent on the
Characteristics of Standardized Binahong Leaf (Anredera cordifolia (Ten.) Steenis),"
Pharmacognosy Journal, vol. 11, no. 6s, 2019.

D. R. Laksmitawati et al., "Anti-inflammatory effects of Anredera cordifolia and
Piper crocatum extracts on lipopolysaccharide-stimulated macrophage cell line,"
Bangladesh Journal of Pharmacology, vol. 12, no. 1, pp. 35-40, 03/02 2017, doi:
10.3329/bjp.v12i1.28714.

E. Sutrisno, I. K. Adnyana, E. Sukandar, I. Fidrianny, and W. Aligita, "Anti-
inflammatory study of Anredera cordifolia leaves and Centella asiatica herbs and its
combinations using human red blood cell-membrane stabilization method," Asian
Journal of Pharmaceutical and Clinical Research, vol. 9, pp. 78-80, 09/01 2016, doi:
10.22159/ajper.2016.v9i5.11973.

A. Mohammad, K. Mruthunjaya, and M. Santhepete Nanjundaiah, "Health Benefits
of Morinda citrifolia (Noni): A Review," Pharmacognosy Journal, vol. 8, no. 4, 2016.

74



[39]

[45]

Jurnal Ilmiah Kesehatan
Vol. 16 No. 2, September 2023, Page 64-75
ISSN : 1978-3167 (Print), 2580-135X (Online)

A. Hirazumi and E. Furusawa, "An immunomodulatory polysaccharide-rich

substance from the fruit juice of Morinda citrifolia (noni) with antitumour activity,"
(in eng), Phytother Res, vol. 13, no. 5, pp. 380-7, Aug 1999, doi: 10.1002/(sici)1099-
1573(199908/09)13:5<380::aid-ptr463>3.0.co;2-m.

H. L. Huang, C. H. Ko, Y. Y. Yan, and C. K. Wang, "Antiadhesion and anti-
inflammation effects of noni (Morinda citrifolia) fruit extracts on AGS cells during
Helicobacter pylori infection," (in eng), J Agric Food Chem, vol. 62, no. 11, pp. 2374-
83, Mar 19 2014, doi: 10.1021/jf405199w.

A. Saraphanchotiwitthayaa and P. Sripalakitb, "Anti-inflammatory effect of
Morinda citrifolia leaf extract on macrophage RAW 264.7 cells," medicine, vol. 41, pp.
5-11, 2015.

L. U. Setyawati, W. Nurhidayah, N. K. Khairul Ikram, W. E. Mohd Fuad, and M.
Muchtaridi, "General toxicity studies of alpha mangostin from Garcinia mangostana:
A systematic review," (in eng), Heliyon, vol. 9, no. 5, p. e16045, May 2023, doi:
10.1016/j.heliyon.2023.e16045.

L. G. Chen, L. L. Yang, and C. C. Wang, "Anti-inflammatory activity of mangostins
from Garcinia mangostana," (in eng), I'ood Chem Toxicol, vol. 46, no. 2, pp. 688-93,
Feb 2008, doi: 10.1016/j.£ct.2007.09.096.

S. S. Eko Mugiyanto, Rizki Fatmala, "Karakterisasi Simplisia dan Ekstrak Anti
Piretik Daun Dadap Serep (Erythrina Lithosperma Miq) dari Kabupaten
Pekalongan," presented at the Prosiding University Research Colloquium, Magelang,
2018.

N. Santhiya, S. Priyanga, S. Hemmalakshmi, and K. Devaki, "Phytochemical
analysis, Anti inflammatory activity, In vitro antidiabetic activity and GC-MS profile
of Erythrina variegata L. bark," journal of applied pharmaceutical science, vol. 6, pp.
147-155, 2016.

P. Thongmee and A. Itharat, "Anti-inflammatory Activities of Erythrina variegata
Bark Ethanolic Extract," (in eng), J Med Assoc Thai, vol. 99 Suppl 4, pp. S166-71,
Jul 2016.

75



