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Abstract

Medicinal herbs are being used for the medication of several human ailments. Ancient people
looked for antidotes in nature and practiced herbal remedies from different parts of the plant. The
relationship between nature and human mankind deteriorated due to the increased production of
modern synthetic drugs. The remedial preparatory measures from plants are considered
profitable and safe for the medication of anti-inflammatory. Natural extracts and herbal essential
oils can subdue inflammation practically. Parts of those essential oils are used as antidotes to
treat many human ailments. The motivation of this article is to document the herbal containing
essential oils which are having anti-inflammatory properties. A total of 209 species and their
components along with extracts have been reviewed. Parts of the plants which are to be used, use
different types of solvents and performed experiments both in vivo and in vitro screening. The
anti-inflammatory activity is ascribed to the inconsistent phytochemicals present in medicinal
plants.

Index Terms— Anti-inflammatory, essential oils, in-vitro, in-vivo, medicinal plants, review

INTRODUCTION

Medicinal herbs play a foremost role in the improvement and advancement of human mankind.
Human and natural resources are reliable each other. In ancient times, herbs of different parts
like bark, seed oils, woodies, leaves, root, flower and fruit were used as an antidote medication in
several human ailments. In the world survey for production of herbs, Indian becomes the second
highest producer of medicinal herbs. Medicinal plants are the fascinating source of herbal
products for several health conditions. They are passed down because of profitable safety
measures and safer medications for various diseases. Throughout the past, oils extracted from the
plant have been used for a variety of purposes with their unification into cosmetics, foods, and
medicament products. Inflammation is a normal protective response induced by tissue injury or
infection and functions to combat invaders in the body (microorganisms and non-self cells) and
to remove dead or damaged host cells.' Inflammation is a physiological response to a variety of
agents including infectious microorganisms, toxic chemical compounds, and physical injury.
There are many diseases that are associated with the inflammation process, such as skin
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inﬂammation2'3, autoimmune diseases such as arthritis and diabetes, Alzheimer’s disease, and
cancer. Inflammation can cause diabetes and cancer4, arthritis, Alzheimer’s disease,
atherosclerosis, cardiovascular disease, eye diseases, and autoimmune diseases, including
inflammatory bowel disease’. Some clinical and pathophysiological data also showed that
inflammation could also affect children with inflammatory bowel disease, uveitis, and juvenile
idiopathic arthritis by slowing their growth in height and weight®. It can be classified as either
acute or chronic and involves a cascade of biochemical events comprising the local vascular
system, the immune system, and different cell types found in the injured tissue. Acute
inflammation is the initial response and is characterized by the increased movement of plasma
and innate immune system cells, such as neutrophils and macrophages, from the blood into the
injured tissues. Chronic inflammation concerns a progressive change in the type of cells present
at the site of the inflammatory reaction and is characterized by simultaneous destruction and
healing of the injured tissue’. The activation of inflammation is closely related to immune cells
and biological molecules. In particular, innate lymphoid cells (LCs), with multiple immune
functions, play important roles in inflammatory diseases®. Infiltration of macrophages and
neutrophils is a feature of acute inflammation, and infiltration of T lymphocytes and plasma
cells is a feature of chronic inflammation®. An essential oil is defined internationally as the
product obtained by hydro distillation, steam distillation, or dry distillation or by a suitable
mechanical process without heating of a plant or some parts of it'°. The pharmaceutical
properties of aromatic plants are partially attributed to essential oils. Essential oils are natural,
complex, multi-component systems composed mainly of terpenes''. Essential oils have a
complex composition, containing from a dozen to several hundred components. The great
majority of components identified in essential oils include terpenes (oxygenated or not), with
mono-terpenes and sesquiterpenes prevailing. Nevertheless, allyl- and propenylphenols
(phenylpropanoids) are also important components of some essential oils'*. Essential oils are
complex mixtures isolated from aromatic plants which may possess antioxidant and anti-
inflammatory activities of interest in the food, and cosmetic industries as well as in the human
health field®. In addition to the ability of some essential oils to scavenge free radicals, there is
also evidence that some essential oils possess anti-inflammatory activity. For example,
chamomile essential oil has been used for centuries as an anti-inflammatory and for alleviating
the symptoms associated with eczema, dermatitis, and other pronounced irritation**. The
proportions of the components present in essential oils vary greatly. Major components can
constitute up to 85% of the essential oils, while the remaining components can be present in
only trace amounts®™. The aroma of each oil results from the combination of the aromas of all
components, and even minor oil constituents may have major organoleptic roles to playle. In
addition to the extraction techniques reported above, there are other ones that may be used
for extracting the volatile fraction, nevertheless this cannot be called an “essential oil” in those
cases. Such techniques include: vacuum distillation, solvent extraction combined off-line with
distillation, simultaneous distillation extraction (SDE), supercritical fluid extraction (SFE), and
microwave assisted extraction and hydro distillation (MAE and MA-HD), static (S-HS), dynamic
(D-HS) and high concentration capacity headspace (HCC-HS) sampling. Capillary gas
chromatography is the technique of choice for the analysis of essential oils due to the volatility
and polarity of essential oil components, combining two different polarity stationary phases.
Identification of oil components is generally performed by chromatographic data (Kovats index,
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linear retention index, relative retention time, retention time locking) and/or by spectral data,
mainly by mass spectrometry (GC-MS), as well as other techniques reported in a recent review
articles'’. In Nature, essential oils play an important role in the attraction of insects to promote
the dispersion of pollen and seeds or to repel other ones. In addition, essential oils may also act
as antibacterials, antivirals, antifungals, insecticides, herbicides, or have feeding deterrent
effects against herbivores by reducing their appetite for such plants. Essential oils have also an
important role in allelopathic communication between plantsls’lg. If essential oils are able to
scavenge some free radicals, they can also act as anti-inflammatory agents, because one of the
inflammatory responses is the oxidative burst that occurs in diverse cells (monocytes,
neutrophils, eosinophils, and macrophages). Phagocytosis of bacteria, which occurs during
inflammation, is accompanied by a dramatic increase in oxygen consumption resulting in the
formation of superoxide anion radical (O,") which is quickly converted to hydrogen peroxide
(H20,), spontaneously, or by the enzyme superoxide dismutase. Hydrogen peroxide can then
also be reduced by transition metal ions generating the hydroxyl radical (HOe), one of the
strongest oxidizing agents that can rapidly react with polyunsaturated fatty acids, resulting in
the production of peroxyl radicals (ROOe®). Peroxide hydrogen can also oxidize halide ions (Cl )
to hypochlorous acid (HOCI), which is a strong oxidant that can react with amines producing
chloramines, some of them being very toxic’®?*. These radicals are commonly known as ROS
(reactive oxygen species). Nevertheless and during the inflammatory process, there is also the
generation of other free radicals named RNS (reactive nitrogen species). Nitric oxide (¢NO) and
peroxynitrite anion (ONOQO) are two examples of this sort of radicals. Nitric oxide is produced in
large quantities by inducible nitric oxide synthase (iNOS) in activated macrophages and
neutrophils during defense and immunological reactions. However, this reactive species can
also exert its toxicity by generating the peroxynitrite anion after reacting with the superoxide
anion radical**%.

Upon the presence of the inflammatory agent, cell membranes induce the activation of
phospholipase A2 followed by release of arachidonic acid and inflammatory mediators such as
cytokines, serotonin, histamine, prostaglandins and leukotrienes that increase vascular
permeability, thus facilitating the migration of leukocytes to the site of inflammation. A closer
look at this process shows that during the initial stages of inflammation, leukotrienes,
prostaglandins, and histamine bind to their receptors on endothelial cells leading to
vasodilatation, contraction of endothelial cells, and increased blood vessel permeability. The
binding of histamine sets off up the regulation of P-selectin (a cell adhesion molecule) and
platelet-activating factor (PAF) on the endothelial cells that line the venules. The subsequent
binding of P-selectin and PAF to leukocytes leads to extravasation followed by leukocyte
migration towards chemo-tactic agents (e.g., complement protein C5a and leukotriene B4)
produced by cells at the site of injury. In addition, activated macrophages and vascular
endothelial cells release inflammatory cytokines such as tumor necrosis factor (TNF) and
interleukin-1 (IL-1) that bind to receptors on endothelial cells maintaining the inflammatory
response by upregulation of the production of the adhesion molecule E-selectin and keeping
the expression of P-selectin. E-selectin binds to leukocytes, which then move across the
basement membrane towards chemokines such as interleukin-8 (IL-8) and monocyte chemo-
tactic protein-1 (MCP-1) generated by cells at the infected site”. In the inflammatory response,
there is an increase of permeability of endothelial lining cells and influx of blood leukocytes into
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the interstitium, oxidative burst, and release of cytokines [interleukins and tumor necrosis
factor-a (TNF-a)]. At the same time, there is also an induction of the activity of several enzymes
(oxygenases, nitric oxide synthase, and peroxidases) as well as the arachidonic acid metabolism.
In the inflammatory process, there is also the expression of cellular adhesion molecules, such as
intercellular adhesion molecule (ICAM) and vascular cell adhesion molecule (VCAM) *.
Carrageenan-induced mouse paw oedema is frequently used to determine the anti-
inflammatory activity of diverse bioactive compounds such as plant extracts and essential oils*"
¥ The biological activities of many plants have been long known in ethnomedicine to treat
inflammatory diseases. These biological properties are often due to essential oils contained in
plants which are used as herbal remedies in traditional medicine. It has been found that these
essential oils possess different activities such anti-inflammatory and antiradical properties*®*.
However, there are other examples of essential oils (eucalyptus, rosemary, lavender, mille,
folia) along with other plants (pine, clove, and myrrh) that have been used as mixed
formulations as anti-inflammatory agents43.

Initially, upon inflammatory response, keratinocytes and innate immune cells such as
leukocytes (PMNs, macrophages, and lymphocytes), mast cells, and dendritic cells are
activated. Secreted cytokines such as IL-1a, TNF-a, and IL-6 induce the chemokines of chemo-
taxis that attract the immune cells to the site of injury and infection. ROS are produced by
activated keratinocytes and immune cells. Immune cells also secrete elastases and proteinases.
The inflammatory microenvironment contributes to tissue repair and infection
prevention/control. However, the chemokines produced by activated keratinocytes and
immune cells are also able to damage the skin tissue in proximity to the target of the
inflammatory response. Therefore, the intensity of inflammation and time to resolution are
critical in avoiding or at least limiting damage to normal skin tissue. Thus, modulation of
inflammation is important in maintaining skin homeostasis. If the initial acute response fails to
resolve the causative factor, then the inflammatory response will continue and the subsequent
inflammatory microenvironment will disrupt skin homeostasis. If the dysregulation of the
inflammatory skin response persists, chronic inflammatory dermatoses will arise**.
Furthermore, there are many bioactive substances that are synthesized from constituents of
essential oils. Some pharmacological activities of these oils, such as antitumor and
antinociceptive actions, are related to their anti-inflammatory effects*®°.

Essential Oil: Essential oils are aromatic, volatile liquids obtained from plant materials through
steam distillation and named after the plant from which they are derived. Essential oils can be
defined as either products or mixtures of fragrant substances or as mixtures of fragrant and
odorless substances. These fragrant substances are chemically pure compounds that are
volatile under normal conditions®. An essential oil is defined internationally as the product
obtained by hydrodistillation, steam distillation, or drydistillation or by a suitable mechanical
process without heating of a plant or some parts of it>>. They are aromatic oily liquids, volatile,
characterized by a strong odor, rarely colored, and generally with a lower density than that of
water>. The parts of plants may contain essential oils as follows: Inflorescence, calyx, flowers,
flower bud, aerial parts, latex, leaves, roots, rhizomes, seeds, fruits, ripe fruit, fruit peels,
branch, stem, tuber, venom, oleoresin, balsam, gum resin, wood, bark, and trunk, phyto-
complex composed and entire plant. Production of Essential Oils by: Hydrodistillation, Solvent
extraction, Decoction, Infusion, Hydro-alcoholic extract, Lyophilized extract, Oleoresin,
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Chromatographic fraction, Juice, Plant Juice, Aqueous high seed natant, Tannin fraction, Shell
and Saponin fraction.

Experimental Procedure
Material and Methods

i. Search Strategy

The anti-inflammatory activity of the plants was searched through Google Scholar, Crossref,
PubMed, Web of Science® and other journals. The data were updated in August 1977 to April
2022 using anti-inflammatory plants as legend. The plant extracts studied in several states of
different countries were selected for this work and the references found in the search were
later consulted for details on the mechanisms. A PubMed literature search was performed
using the following terms: “plants having essential oils”, “essential oils”, “anti-inflammation
plants”, “inflammatory response innate”, anti-inflammatory response plant having essential
oil”, etc.

fi. Study Selection
The inclusion criteria were the effects of volatile oils and the active components of traditional
medicine on inflammatory diseases, including in vivo and in vitro models and the possible
mechanisms of action. The authors excluded articles based on the following criteria: review
articles, meta-analyses, and abstracts, case reports, studies in humans, and animals.

fii. Data Extraction
Authors summarized the data from the article and examined it. Table 1 summarizes the
following information from the in vitro and in vivo experiments: the source of the essential oil,
plant species, and botanical name of the plant, model/administration, and types of solvents
used in extraction, organisms, results, the bioactive major compounds, and conclusions.

Conclusion

In this review included 209 species of medicinal herbs with anti-inflammatory properties. Those
species are distributed in 61 families, namely: Acanthaceae, Acoraceae, Agavaceae,
Amaranthaceae, Anacardiaceae, Annonaceae, Apiaceae, Apocynaceae, Arecaceae,
Altingiaceae, Asteraceae, Bignoniaceae, Boraginaceae, Burseraceae, Caesalpinoideae,
Cannabaceae, Caprifoliaceae, Celastraceae, Chenopodiaceae, Crassulaceae, Cupressaceae,
Cucurbitaceae, Cyperaceae, Dilleniaceae, Elaeagnaceae, Erythroxylaceae, Euphorbiaceae,
Fabaceae, Flacourtiaceae, Geminiviridae, Geraniaceae, llliciaceae, Labiatae, Lamiaceae,
Lauraceae, Magnoliaceae, Malvaceae, Meliaceae, Menispermaceae, Moraceae, Myrtaceae,
Olacaceae, Pinaceae, Piperaceae, Phytolaccaceae, Plantaginaceae, Poaceae, Polygonaceae,
Ranunculaceae, Rhamanaceae, Rubiaceae, Rutaceae, Sapindaceae, Sapotaceae, Santalaceae,
Scrophulariaceae, Solanaceae, Theacea, Verbenaceae, Winteraceae and Zingiberaceae species,
respectively, studied so far. The effectiveness of the plant extracts was reliant on the type of
solvent used.
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Bioactive
S.No Farryly and Part Extract ModeI/Adm|n|st Organis Result Major Reference
botanical name used ration m Compou s
nd
1 Acanthaceae
Dextran-induced [Lz-bepzopyrone- .
.. . . coumarin (CM) (1), Lino et
Justicia pectoralis | Dried Hexane- pedal . . .
Rat Inactive | dihydrocoumarin (2) | al.,1997(5
var.stenophylla Leaf acetone edema/Intragast and 7- 5)
e Hydroxydocumarine
alcoholic P Rat Active al.,1997(5
edema/Intragast
extract . 5)
ric
2 Acoraceae
Rhizo sMIZLr:Zec ptr;rsn:;\é Beta-asarone, Yeh TH et
Acorus gramineus Decoction P . v Mouse Active asaraldehyde, al.,
me peritoneal .
propioveratrone 2020(56)
macrophages
3 Agavaceae
. Dried Carrageenan- . . Calixto et
Cordyl . EtOH-H,0 . . Steroidal
or ylde Rhizo 2 induced pedal Rat Active eroida sapop{ns al.,1990(5
dracaenoides (50%) Ext. and anthocyanidins
me edema/IP 7)
4 Amaranthaceae
Hydrocarbons,
Di
iterpenes, Delaporte
. Carrageenan- Monoterpenes,
Alternanthera Dried . . . . et
. H,O Ext. induced pedal Rat Inactive Vitamin,
brasiliana leaf . al.,2001(5
edema/** Carotenoid, 8)
Phytosterols and
Triterpenes
Dried Cotton pellet Tanlegtuchl
Pfaffia iresinoides Root H,O Ext. granulomé/lntra Rat Inactive | ... al,1997(5
gastric
9)
e Adjuvant- Tanlegtuchl
Root H,O Ext. induced arth‘r|t|s Rat Active al,1997(5
/Intragastric
9)
Taniguchi
. . Carrageenan-
Dried Saponin induced pleuris Rat Active et
Root Fraction P . y al.,1997(5
/Intragastric 9)
Dried Saponin Cotton pellet Rat Active Taniguchi

ISSN:1539-1590 | E-ISSN:2573-7104
Vol. 5 No. 2 (2023)

11593

© 2023The Authors




Essential oils have Anti-inflammatory Activities: A Systematic Review

Root Fraction granuloma/Intra et
gastric al.,1997(5
9)
Taniguchi
?{223 if:;?;: ** [Intragastric Rat Active aI.,th97(5
9)
Carrageenan- Taniguchi
Dried induced . et
Root H20 Ext. pleurisy/Intraga Rat Active al.,1997(5
stric 9)
Dried EtOH (60% Carrageenan- Mazzanti
Pfaffia paniculata R:)Iit t Ex(t. ) indu.ced Rat Active | ... aI.,1e9t94(6
pleurisy/IP
0)
Mazzanti
Pfaffia Dried | EtOH (20%) Carrageenan- . et
stenophylla Root Ext. induc pleurisy/IP Mouse Active | e al.,1993(6
1)
Anacardiaceae
Phenols,
Phlobotannins,
Cyanogenic
glycosides,
Saponins, (3E)-3,7-
Anacardium Dried Isopropanol- Carrageenan- din?ethylc;c(ta-)l 3' 6- Mota et
. H,0 (1:1) induced pedal Rat Active . Y al.,1985(6
occiddentale Bark Ext edema/IP triene, and 2)
' (15,6S,75,85)-1,3-
dimethyl-8-propan-
2-yltricyclo
[4.4.0.02, 7] dec-3-
ene
Dried Isopropanol- Acetic acid- Mota et
Bark H,0 (1:1) induced Rat Active al.,1985(6
Ext. writhing/IP 2)
Dried Adjuvant- Mota et
Bark Shell induced Rat Active al.,1985(6
arthritis/IP 2)
‘ .Carrageenan— Mota et
Dried Shell induced pedal Rat | Active al. 1985(6
Bark edema/Gastric )
intubation
Acetic acid-
Dried induced Mota et
Shell o . Rat Inactive al.,1985(6
Bark writhing/Gastric 2)
intubation
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Dextran-induced

Dried edal Mota et
Shell P . Rat | Inactive al. 1985(6
Bark edema/Gastric 2)
intubation
Adj t-
Dried ianul:I:end Mota et
Shell .. . Rat Active al.,1985(6
Bark arthritis/Gastric 2)
intubation
Dried Carrageenan- Mota et
Bark Shell induced pedal Rat Active al.,1985(6
edema/IP 2)
Dried Acetic acid- Mota et
Bark Shell induced Rat Active al.,1985(6
writhing/IP 2)
. . Mota et
Dried Shell Dextran-induced | o\ | active al. 1985(6
Bark pedal edema/IP 2)
Astronium Dried Tannin .Carrageenan— . (Z)- beta-ocimene, Viana et
. induced pedal Mouse | Active | Bycyclogermacrene, | al.,1997(6
urundeuva Bark Fraction )
edema/IP Limonene 3)
C -
. . yclophosphaml Viana et
Dried Tannin de-induced .
. ] Rat Active al.,1997(6
Bark Fraction hemorrhagic
o 3)
cystitis/IP
. . . Viana et
Dried Tann.m Dextran-induced Rat Active al,1997(6
Bark Fraction pedal edema/IP 3)
C - .
G e
EtOAC Ext. P Rat | Active al. 1997(6
Bark edema/Intragast
. 3)
ric
Stem Carrageenan- Viana et
EtOAc Ext. induced pedal Rat Active al.,1997(6
Bark
edema/IP 3)
Pistacia Entire . Escherichia coli, . . Shirole et
integerrima Part Decoction ovalbumin In vitro Active 4-Carvomenthenol al.,
g 2014(64)
carrageenan- (2)- Beta-ocimene, | Oliveira et
Mangifera indica | Fruit H,O Ext. induced paw Rat Active Terpinolene, 3- al.,
model/pleurisy Limonene 2017(65)
Annonaceae
Fruit, carrageenan- Oyemitan
Dennettia Root, Ethanolic . g . . y
trivetala Bark Ext induced paw Mice Active | ... IAetal,
p ' ' edema 2008(66)
Leaf
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Apiaceae
Inflor
Aneth K i
graC:oI:r:Z L es;::n Decoction Escherichia coli | Invitro | Active Thymol 20?125(9(?7')
Carum copticum L | Seed H,0 Ext Escherichia coli | Invitro | Active Thymol Kazemi
p 20 Xt ¥ 2015(67)
Er;:r:f p;rzzg:::r:easn Necrodane, a- Rufino AT
Eryngium duriaei P H,O Ext. . y Human | Active pinene, Camphene, etal.,
Essent andinan .
. . . B-pinene 2015(68)
ial oil intestinal cell
. . Entire .Carrageenan— Phthalide, Terpene DulJCet
Ligusticum Plant . induced pedal .
chuanxiong Essent Decoction edema/Intragast Rat Active alcohols and Fatty al.,
. . . acids 2016(69)
ial Oil ric
. I . . Valente et
Oenanthe crocata | Aerial . Escherichia coli . . B-Ocimene or
L Part Decoction and INE- In vitro Active Sabinene al.
Y 2013(70)
7(4-(2-
propenyl)phenylang
o . elate), .12(4_(3_ Ramos LM
Pimpinella . .. | NF-kB mediated methyloxiranyl)phe
Root | Essential Oil R . etal.,
corymbosa transcription nyltiglate), 17(4-
2011(71)
mthoxy-2-(3-
methyloxiranyl)phe
nyl isobutyrate)
7(4-(2-
propenyl)phenylang
elate), 12(4-(3-
Pimpinella . .. | NF-kB mediated methyloxiranyl)phe Ramos LM
. Root | Essential Qil T . etal.,
tragium transcription nyltiglate), 17(4-
2011(71)
mthoxy-2-(3-
methyloxiranyl)phe
nyl isobutyrate)
7(4-(2-
propenyl)phenylang
elate), 12(4-(3-
R LM
Pimpinella . .. | NF-kB mediated methyloxiranyl)phe amos
Root | Essential Oil T . etal.,
rhodanta transcription nyltiglate), 17(4-
2011(71)
mthoxy-2-(3-
methyloxiranyl)phe
nyl isobutyrate)
Apocynaceae
Carrageenan- Coronaridine, Henriques
Ervatamia Dried | EtOH (95%) induced pedal Rat Weak Heyneanine, et
coronaria Stem Ext. edema/Intragast Activity Voacristine, al.,1996(7
ric Voacamine, 2)
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Descarbomethoxyvo
acamine
Carrageenan- Henriques
Dried | EtOH (95%) . 8 strong et
induced pedal Rat .
Stem Ext. activity al.,1996(7
edema/IP
2)
Carrageenan- Henriques
Dried Weak t
e H,O Ext. induced pedal Rat ('ea. ©
Stem Activity al.,1996(7
edema/IP
2)
Carrageenan- Phenolic acids, De
Himatanthus induced pedal . Lupeol, L.i—.cll.hydr.o- Miranda
sucuuba Latex | Hexane Ext. edema/Intragast Rat Active plumbericinic acid, et
ric g Plumericin, and al.,2000(7
Plumeride 3)
Coronaridine,
Tabersonine,
Olivacine,
Pesch{'era Dried | EtOH(100%) .Carrageenan- . Coror?aridine.— Rates et
austratis var. induced pedal Rat Active hydroxyindolenine, | al.,1993(7
. Leaf Ext. . .
Australis edema/IP Catharinensine, 4)
Decarbomethoxyvo
acamine and
Tabernamine
Dried Carrageenan- Rates et
H,O Ext. induced pedal Rat Active al.,1993(7
Leaf
edema/IP 4)
Mandevilla Dried Aqueous- Dextra:;g:juced Calixto et
. Rhizo alcoholic P Mouse | Active al.,1986(7
velutina edema/Intragast
me Ext. . 5)
ric
Dried Aqueous- .Carrageenan— Calixto et
. . induced pedal .
Rhizo alcoholic Rat Active al.,1986(7
edema/Intragast
me Ext. . 5)
ric
Dried Aqueous- Dextra:;g:juced Calixto et
Rhizo alcoholic P Rat Active al.,1986(7
edema/Intragast
me Ext. . 5)
ric
. Snake venom- .
Dried Aqueous- . Calixto et
. . induced pedal .
Rhizo alcoholic Rat Inactive al.,1986(7
edema/Intragast
me Ext. . 5)
ric
Dried Agueous- 5-HT-induced Calixto et
Rhizo alcoholic pedal edema/ Rat Inactive al.,1986(7
me Ext. Intragastric 5)
Dried Agueous- Platelet Rat Inactive Calixto et
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Rhizo alcoholic aggregating al.,1986(7
me Ext. factor-acether- 5)
induced pedal
edema/Intragast
ric
Dried Aqueous- Carrageenan- Calixto et
Rhizo alcoholic induced pedal Rat Active al.,1986(7
me Ext. edema/IP 5)
Froze 5-HT-induced Henriques
EtOH-H,0 . et
Rhizo | (50%)Ext, | Pedal edema/ Rat | Active al. 1991(7
Intragastric
me 6)
Froze Zymosan Henriques
EtOH-H,0 induced rat paw Rat Active et
Rhizo (50%) Ext. edema/Intragast al.,1991(7
me ric 6)
Froze Dextran-induced Henriques
EtOH-H,0 pedal . et
Rhizo (50%) Ext. edema/Intragast Rat Active al.,1991(7
me ric 6)
Froze Dextran-induced Henriques
EtOH-H,0 pedal . et
Rhizo (50%) Ext. edema/Intragast Rat Active al.,1991(7
me ric 6)
Froze . Both.rops Henriques
EtOH-H,0 jararaca induced . ot
Rhizo | (50%) Ext. rat paw Rat | Inactive al., 1991(7
me edema/!ntragast 6)
ric
Platelet
Froze aggregating Henriques
EtOH-H,0 factor-acether- Rat Active et
Rhizo (50%) Ext. induced pedal al.,1991(7
me edema/Intragast 6)
ric
Froze EtOH- inzrjggglsérgal Hen(r;;ques
Rhizo H20(50%) edema/Intragast Rat Active al.,1991(7
Ext. .
me ric 6)
Froze Cellulose sulfate Henriques
EtOH-H,0 induced rat paw Rat Active et
Rhizo (50%) Ext. edema/Intragast al.,1991(7
me ric 6)
Froze Carrageenan- Henriques
EtOH-H,0 . . et
Rhizo (50%) Ext. induced pedal Rat Active al,1991(7
edema/IP
me 6)
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Arachidonic-acid

Dried o . Calixto et
Entire EtOH (95%) induced ear Mouse Active al.,1991(7
Ext. edema/Intragast
Plant . 7)
ric
9 Arecaceae
Lyophilized formalin test 2—Th|aper1tane, 4-(0- .
borabicyclo [3. Silva et
. Fresh aqueous and .
Cocos nucifera . Mouse Active 3.1]non-9-yloxy), al.,
Fruit crude subcutaneous . .
. Dodecanoic acid, 2013(78)
extracts air pouch model
Asarone
Carrageenan-
induced .
. Silva et
Husk . formalin test .
fiber Infusion and Mouse Active | ... al.,
2013(78)
subcutaneous
air pouch model
10 Altingiaceae
Liquidambar Leaf, . L . . . . El-Readi
styracifiua Stermn Decoction Escherichia coli | In vitro Active a-Pinene etal.,
4 2013(79)
11 Asteraceae
Achillea Dried . _— . . . Kazemi
millefolium L. Loaf Decoction Escherichia coli | Invitro | Active Thymol 2015(67)
Dried Croton oil ear alpha-pinene
Achyrocline Inflor EtOH edema Mouse Active (lioam phene ! Simoes,
satureioides escen (95%)Ext. p ! 1988(80)
e test/External Sabinene
Dried —
Carrageenan- Simdes et
Inflor EtOH . .
escen (95%)Ext induced pedal Rat Active al.,
e ’ edema/IP 1988(81)
Dried .
Inflor Croton oil ear Simdes
escen H,0 Ext. edema Mouse Active 1988(80)
test/External
ce
Dried L
Inflor Carrageenan- Simoes et
escen H,0 Ext. induced pedal Rat Active al.,
e edema/IP 1988(81)
Dried .
Inflor Croton oil ear SimBes
escen Hot H,0 Ext. edema Mouse Active 1988(80)
test/External
ce
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Dried .
Inflor Carrageenan- Simoes et
escen Hot H,0 Ext. induced pedal Rat Active al.,
e edema/IP 1988(81)
Ageratum Dried ELOH(70%) .Carrageenan— ‘ Ageratochromene, B | Magalhae
convzoides Leaf Ext induced pedal Rat Active -caryophyllene, setal,
y ) edema/SC Precocene 1997(82)
Dried ELOH(70%) .Yeast-md‘uced ‘ Viana et
Leaf Ext inflammation of Rat Active al.,
' the paw/IP 1998(83)
Del-
Ageratum Dried Lecutco)i?lr:zs’ Germacrene D, Vechio-
g. . H,O Ext. ¥ . Human Active | alpha-humulene and | Vieira G
fastigiatum Leaf secretion in
erioheral blood bata-cedrene etal.,
perip 2009(84)
Cylcofenchene, a-
Dried Zymosan- pinene, a-myrcene, | Pereira et
Artemisia argyi Leaf MeOH Ext. induced pedal Mouse | Active D-limonene, al.,
edema Caryophyllene, and | 1999(85)
Germacrene D
. lipopolysacchari
Aerial - de (LPS)- Piperitone, Abu.-
. Parts | Hydrodistilla . . Darwish
Artemisia judaica . stimulated Mouse | Active Camphor, Ethyl
Essent tion mMouse cinnamate MS et al.,
ial Oil 2016(86)
macrophages
. TPA-induced ear Cineole, Camphor, | ChenLLet
Atractylodes Dried edema/ LPS- . .
macrocephala Leaf Ethanol Ext. induced Mouse | Active alpha-(-)- thujone, al.,
P 7 Borneol 2017(87)
cytokines
Germacrene B,
Naringenin,
Kae”.’?fem" Brandenb
. . . . . . Artepillin C, a-
Baccharis Dried | Hydrodistilla | Arachidonic Acid . . . urg MM
s . . Mice Active Pinene,
dracunculifolia Leaf tion or TPA-induced . . etal.,
Hydroxycinnamic
e 2020(88)
acid, Apigenin,
Kaempferide,
Limonene,
TPA (12-O-
Baccharis Dried | Hydrodistilla tetradecanoylph . 6-elemene, Ascari J et
unctulata Loaf tion orbol-13- Rat Active Germacrene D, al.,
P acetate) induced Bicyclogermacrene 2019(89)
ear edema
Rhizo LPS-activated al al:Z-h:r;lGlIJ:il:}:aer; I Guset
Bidens pilosa H,O Ext. In vitro Active P y y al.,
me ANA-1 cells alcohol, 2019(90)
Berkheyaradulene,
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Eremophylene
Blumea Borneol, Lu wang
Hydrodistill LPS-induced C hyll
balsamifera (L.) Leaf 4 r<? Istiia induce Rat Active aryophyriene, et al,
tion RAW264.7 cells Ledol,
DC . 2021(91)
Caryophyllene oxide
Phyto 2-Oxa-6-
compl azatricyclo[3.3.1.1(3
ex ,7)]decane, 4,8- .
Carrageenan, . Sartori et
Calendula comp . diiodo-6-
officinalis osed Dry Ext. Dextan and Rat Active (phenylsulfonyl)- al.,
; * % ’
by dry Hystamine/ Octadec-9-enoic 2003(92)
extrac acid, 6-
t Octadecenoic acid
Aerial LPS-induced Levoglucosenone,
Conyza Parts leukocyte Butanedioic acid Souza et
Ay Essential Oil . Mouse Active . ! al.,2003(9
bonariensis Essent recruitement/In Diethyl ester, 3)
ial Qil tragastric Benzoic acid
1-octen-3-one, (E)-
2-hexenal, Benzene
acetaldehyde, 2,2-
I dimethyl-4-
Dye diffusion 'me y. Ruppelt et
Fresh . . . pentenal, B-ionone,
Cynara scolymus Infusion assay/Intragastri | Mouse Active al.,
Leaf Furfural, (E)-B-
c 1991(94)
damescenone, a-
methyl-y-
butirolactone,
benzaldehyde
Carrageenan- 2-Amino-4-
Dried hyd teridine-6-
Elephantopus rl.e . induced pedal . yaroxyp e.rl ine Poliet al.,
Entire Decoction Rat Inactive carbo acid, 25-
scaber edema/Intragast 1992(95)
Plants . Hydroxy-25-
ric
methylcholesterol
Fresh . Dye diffusion Weak Ruppelt et
Leaf Infusion assay/Intragast Mouse Activit al,
y/intragast. y 1991(94)
Carrageenan- . .
Gochnatia Dried induced pedal . (E)-nerolidol, Moreira
olvmoroha Leaf Butanol Ext. edema/Intragast Rat Inactive Eugenol, etal.,
polymorp ric & Phenylacetaldehyde | 2000(96)
Carrageenan- Moreira
Dried | Dichloromet | induced pedal .
Leaf hane Ext edema/Intragast Rat Inactive etal,
' irag 2000(96)
ric
Carrageenan- .
. . Moreira
?_2:? EtOAc Ext. eljnedmu:?a frzdzlst Rat Active etal.,
irag 2000(96)
ric
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Carrageenan- Moreira
Dried | EtOH(100%) induced pedal .
Leaf Ext. edema/Intragast Rat Active etal,
) 2000(96)
ric
. . . Santiago
Helianthus annus Dried Essential Oil skin barrle'r Human Active Oleic, Linoleic acids et al.,
Seed homeostasis
2017(97)
Phyto
comp
ex .
Gynura comp Carrageenan, . Sartori et
procumbens osed Dry Ext. Dextarlm ani* Rat Active | ... al.,
by dry Hystamine/ 2003(92)
extrac
t
LPS-induced
_— migration . Huang XL
Mrzzzggga Leaf Decoction RAW264.7/ Mice Active Czlfehnae-Pll_ri]:ilr::eie etal.,
xylene-induced ! 2019(98)
ear oedema
Methyl cinnamate,
2H-1-Benzopyran-2-
one, (2- De moura
Mikania Dried | Dichloromet . hydroxyphenyl)met et
Glomerata Leaf hanol Ext. "r/P Mouse | Active hyl propionate, (Z)- | al.,2002(9
methyl-hexadec-7- 9)
enoate, Methy
hexadecanoate,
. Histamine- Fierro et
Tzz? Fbcig?;;éxt. induced Rat Inactive al.,1999(1
edema/SC 00)
. Serotonin- Fierro et
?_22? HZOE(tl(:jll-;_Ext. induced pleural Rat Inactive al.,1999(1
edema/SC 00)
Fierro et
Dried EtOH- PAF-induced .
Leaf | H,0(1:1)Ext. |  edema/sC Rat | Inactive a|.,t%9)9(1
Fresh . Dye diffusion Weak Ruppelt et
Leaf Infusion assay/Intragast. Mouse Activity al,
1991(94)
Aerial LPS-induced Souza et
Porophyllum Parts Essential Oil Iel.Jkocyte Mouse | Active I|monene,. (E.E)- al.,2003(9
ruderale Essent recruitement/In dodecadienal 3)
ial Oil tragastric
Rhaponticum . . . . . Cyperene, Skala et
carthamoides Root Decoction Escherichia coli | Invitro | Active Aplotaxene, al.,
Cinnamaldehyde, 2016(101)
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Thymol
Dried Menezes
Vanillosmopsis Trunk | Essential Oil . /Gas'Fnc Mouse Active a-Bisabolol et
arborea intubation al.,1990(1
Wood
02)
. . carrageenan- . Veras et
mngfoes;’m/’m Leaf Hyd :(iJ::‘StI”a induced ear Rat Active Se;q::;ecraprir:enssof al.,
phy edema y 2020(103)
12 Bignoniaceae
. . Formalin-
imTaef)tfbil;llgsa %2(:;3 *ok induced pedal Rat Active | ... (1)9g: 9?5823
petig edema/**
13 Boraginaceae
a-Humulene, a-
Pinene, Trans-
Crot il- hyll Sertie et
Cordia Dried | EtOH (70%) roton ol . caryopnyriene, ermee
verbenacea Leaf Ext induced Mouse Active Artemetin, al.,
) edema/External Spathulenol and 1991(105)
Allo-
aromadrendene
Nystatin-
. induced pedal Sertie et
Dried | EtOH (70%) | 'moucec peda . erhee
Leaf Ext edema/ Rat Active al.,
) Gastric 1991(105)
intubation
Cold stress and
carrageenin- Sertie et
Dried | EtOH (70%) induced .
Loaf Ext edema Rat Active al.,
combined/Gastri 1991(105)
c intubation
Cott llet Basile et
Fresh | EtOH (70%) otton pe e . astie
Leaf Ext granuloma/Exte Rat Active al.,
) rnal 1989(106)
Cott llet Basile et
Fresh | EtOH (70%) otton pete . astie €
Leaf Ext granuloma/Ingra Rat Active al.,
) gastric 1989(106)
Fresh EtOH (70%) .Carrageenan— ‘ Sertie et
Leaf Ext induced pedal Rat Active al.,
) edema/Oral 1988(107)
Sertie et
Fresh | EtOH (70%) Cotton pellet . eriee
Leaf Ext ranuloma/Oral Rat Active al,
' & 1988(107)
Sympi?ytum Dried Aqueous .Carrageenan— Rat Inactive | . Goldman
officinale Leaf high seed induced pedal etal.,
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natant edema/Gastric 1985(108)
Intragastric
14 Burseraceae
‘ Alpha-Pinene, Jazet DPM
Aucoumea lipoxygenase . . Alpha-phelandrene,
. Leaf H,O0 Ext. Invitro | Inactive etal.,
klaineana method p-cymene and 1,8-
. 2008(109)
Cineole
Driec onene S| Sdiau
Boswellia carterii Decoction Oral Rat Active . P T MK,
Leaf Limonene, Linalool,
. 2011(110)
Geraniol,
- Jazet DPM
Canarium . Hydrodistilla lipoxygenase . . 'p cymene, aze
scheinfurthii Resin tion method Invitro Active Limonene and etal.,
Alpha-terpineol. 2008(109)
15 Caesalpinoideae
Entire 3-Carene, Pinene, Moronkol
Mezoneuron Plant | Hydrodistilla | TPA induced ear . . Trans-nerolidol, aAD et
. . Mice Active
benthamianum Essent tion edema Farnesene and al.,
ial Qil Thujene 2009(111)
16 Cannabaceae
Fresh human
Seed monocytes/ Acyclic Diterpene Claro-cala
Cannabis sativa L. . Decoction Y Human Active y P etal.,
Qil human Phytol
2022(112)
macrophages
17 Caprifoliaceae
Patrinia Entire . _— . . . . Lin et al.,
scabiosaefolia Part Decoction Escherichia coli | Invitro | Active | Caryophyllene oxide 2018(113)
18 Celastraceae
Carrageenan- Triterpenoids, a- .
. . . . Kimura et
Maytenus Dried Hydro- induced pedal Rat Active amyrin, B-amyrin, al
aquifolium Leaf | acoholic Ext. | edema/Intragast Campesterol, !
. 2000(114)
ric Cholesterol
Adjuvant- Kimura et
Dried Hydro- induced .
Leaf | acoholic Ext. | arthritis/Intraga Rat Active al.,
' . 2000(114)
stric
19 Chenopodiaceae
p-cymene,
. - . . . u LA
Chenopodium Hydrodistilla | TPA-induced ear . Strong Ascaridole, Pinane- sman
Leaf . Mice . . etal.,
album tion edema Active 2-ol, Alpha-pinene,
. 2010(115)
Beta-pinene, Alpha-
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terpineol
20 Crassulaceae
Ibrahim et
gfahsji,;ig:cs)ii F[::r Juice ** /1P Mouse Active | ... al.,
2000(115)
Fresh Zymosan- Ibrahim et
Leaf Juice induced Mouse Active al.,
inflammat/IP 2002(116)
.Carrageenan— Mourso
Fresh . induced pedal .
Leaf Plant Juice edema/Intragast Rat Active etal.,
. 1999(117)
ric
.Carrageenan— Mourso
Fresh . induced pedal .
Leaf Plant Juice edema/Intragast Rat Inactive etal.,
. 1999(117)
ric
21 Cupressaceae
Wood
_ , Destryana
intszg;f)r;)sica Branc H,O Ext. Escherichia coli | Invitro | Active B-Caryophyllene etal.,
h, 2014(118)
Leaf
carrageenanind
. uced paw Park et
Chamaecyparis . edema, .
obtusa Leaf Decoction thioglycollate- Rat Active | ... al.,
. 2016(119)
induced
peritonitis
Park et
Leaf Decoction Escherichia coli | In vitro Active | . al.,
2016(119)
TPA induced ear Limonene, Safrole, Sherifat
Sabina virginiana Leaf H,O Ext. edema Mice Active Asarone and Alpha- AA et.,
pinene 2010(120)
human dermal Han X et
Thuja plicata Leaf H,O Ext. fibroblast Human Active | ... al.,
culture model 2017(121)
alpha-pinene [2,6,6-
Juniperus human . . ° trFi>methyI[— Neves et
oxycedrus Leaf H,O Ext. chondrocytic Human | Active bicyclo(3.1.1)hept- al.,
cell line C-28/12 2011(122)
3-ene]
22 Cucurbitaceae
. Dried Carrageenan- Weak Vicenin- Rios et al.,
Cayaponia tayuya Root CHCl5 Bxt. induced pedal Mouse Activity | 2, Spinosin, Isovitexi | 1990(123)
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edema/Gastric n
Intragastric
. Carrageenan- .
Dried . . Rios et al.,
Root CHCI; Ext. induced pedal Mouse Active 1990(123)
edema/IP
Carrageenan-
Dried induced pedal . Rios et al.,
Root MeOH Ext. edema/Gastric Mouse | Inactive 1990(123)
Intragastric
. Carrageenan- .
Dried MeOH Ext. induced pedal Mouse W('aa.k Rios et al.,
Root Activity 1990(123)
edema/IP
Dried . Dye diffusion Equivoc Ruppelt et
Root Infusion assay/Intragast Mouse al al,
y/intragast. 1991(94)
Carrageenan- 22-deoxy-22-
. . . . Peters et
Wilbrandia Dried induced pedal Weak hydroxy-25-
CH,Cl, Ext. Rat . . al.,
ebracteata Root edema/Intragast Activity | deacetoxycucurbitac
. . 1999(124)
ric inB
Dried Carrageenan- Peters et
Root CH,Cl, Ext. induced pedal Rat Active al.,
edema/IP 1999(124)
. CHCls Carrageenan— Peters et
Dried induced .
Root Soluble leurisy/Intraga Mouse Active al.,
Fraction | Proorov/Intrag 1999(124)
stric
Dried CHCl; Carrageenan- Peters et
Root Soluble induced Mouse Active al.,
Fraction pleuri./IP 1999(124)
. Chromatogr Carrageenan- Peters et
Dried . . .
Root aphic induced Mouse | Active al,,
Fraction pleurisy/IP 1999(124)
. Acetic acid- .
Wilbrandia Dr|'ed EtOH (70%) induced pedal . Almeida
species Rhizo Ext edema/Intragast Mouse Active | ... etal.,
p me ' gtk 1992(125)
ric
. Carrageenan- .
Dried | o1 (70%) induced . Almeida
Rhizo Ext ranuloma/Intra Rat Active et al.,
me ' & . 1992(125)
gastric
. Carrageenan- .
Dr|'ed EtOH (70%) induced pedal . Almeida
Rhizo Ext edema/Intragast Rat Active etal.,
me ' gtk 1992(125)
ric
23 Cyperaceae
Cyperus Leaf Essential Oil carrageenan- Mouse Active Biradar S
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esculentus induced edema, etal.,
formaldehyde 2010(126)
induced
arthritis,
formalin
induced writhing
and MES
induced
convulsion
carrageenan-
induced edema,
formaldehyde
mduse.d Biradar S
. . arthritis, .
C. rotundus Leaf Essential Oil . Mouse Active etal.,
formalin 2010(126)
induced writhing
and MES
induced
convulsion
Irol (4-hydroxy-6-
LPS-induced methoxytreme.tone) o
Mariscus Veno leuris 1 and Isoevodionol Siani et
Essential Oil P ¥ Mouse | Active | (6-acetyl-5-hydroxy- | al.,2001(1
pedunculatus m model/Intragast
ric 7-methoxy-2,2- 27)
dimethyl-3-
chromene)
Fi(:]:jmu:!g_ Remirol, Cyperene,
Remired Root, nociception/ Iso-evodionol, Rabelo AS
"y Rhizo | Essential Oil P Invitro | Active Cyperotundone, etal.,
maritima Aubl. carrageenan-
me . Caryophyllene 2014(128)
induced edema .
oxide, Rodundene
test
24 Dilleniaceae
. 12-0- Catechin, Alexandre
Dried Hydro- . . .
Curatella . tetradecanoylph . Epicatechin, -Moreira
. Stem alcoholic Mouse Active
americana Bark Ext orbol-13-1cetate Kaempferol-4-beta- etal.,
' (TPA)/IP glucopyranoside 1999(129)
Dried Hydro- Capsaicin A_‘:\(jl);ar:?r;e
Stem alcoholic induced mouse | Mouse Active
Bark Ext ear edema/IP etal,
' 1999(129)
Dried Hydro- Carrageenan- A_‘:\(jl);ar:?r;e
Stem alcoholic induced pedal Rat Active
Bark Ext edema/IP etal,
' 1999(129)
Dried Hydro- Adjuvant- Rat Active Alexandre
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Stem alcoholic induced -Moreira
Bark Ext. arthritis/IP etal.,
1999(129)
25 Elaeagnaceae
Carrageenan-
Elaeagnus Dried induced pedal . . Oleanolic acid, Liao et al.,
oldhamii Maxim. Leaf MeOH Ext. edema/Intragast Mice Active Ursolic acid 2012(130)
ric
Carrageenan- E-ethyl cinnsmate, Farahbak
Elaeagnus Flowe | Hydrodistilla | induced pedal . . Hexahydrofarnesyl
e . Mice Active s hsh et al.,
angustifolia r, Leaf tion edema/Intragast acetone, Palmitic
) . 2011(131)
ric acid
26 Erythroxylaceae
Carrageenan-
Chaves et
. o .
Erythroxylum Dried | EtOH (70%) Induced pedal Rat Active al.,1988(1
Leaf Ext. edema/Intragast 32)
ric
. Carrageenan- Chaves et
0,
Argentinum ?_2:? Eto;'x(ZOA) induced pedal Rat Active al.,1988(1
) edema/IP 32)
27 Euphorbiaceae
Bark induced peda detyarocotoni (- | BEnet et
Croton cajucara | Essent | Essential Qil P Mouse Active y al.,1999(1
A edema/Intragast DCTN) and Acetyl
ial Qil . e 33)
ric aleuritolic acid
Bark Cotton pellet Bighetti et
Essent | Essential Oil | granuloma/Ingra Rat Active al.,1999(1
ial Oil gastric 33)
. .Carrageenan— 1I—1_-O—r_nethy|—myo- Nardi et
Croton Dried induced pedal . inositol, Neo-
g s Butanol Ext. Mouse Active .. al.,
celtidifolius Bark edema/Intragast inositol and
. . 2003(134)
ric Sitosterol
Dried Carrageenan- Nardi et
Bark Butanol Ext. induced pedal Mouse Active al.,
edema/IP 2003(134)
Carrageenan- .
. . Nardi et
DBZ?I? EtOAc Ext. eljnedmu:ja frzdzlst Mouse Active al.,
Hrag 2003(134)
ric
Dried Carrageenan- Nardi et
Bark EtOAc Ext. induced pedal Mouse Active al.,
edema/IP 2003(134)
Dried | EtOH (80%) Carrageenan- . Nardi et
Bark Ext. induced pedal Mouse Active al.,
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edema/Intragast 2003(134)
ric
Carrageenan- .
. . Nardi et
%2(::3 H,O Ext. e:jnedmu:jldn frzdzlst Mouse Active al.,
nirag 2003(134)
ric
Dried Carrageenan- Nardi et
Bark H,O Ext. induced pedal Mouse Active al.,
edema/IP 2003(134)
(+)-Gallocatechin, .
Croton urucurana | Dried Carrageenan- Procyanidin B3, (+)- Cordeiro
. MeOH Ext. induced pedal Mice Active Y ) KW et al.,
Baillon Bark Catechin,
edema/IP . 2016(135)
Tembetarine
Carrageenan- . .
. Fresh EtOH-H,0 induced pedal . ejrpenes jatrophone, | Trebien et
Jatropha elliptica Tuber (50%) Ext edema/Intragast Rat Active jatropholone A and al.,
° ' Hic & jatropholone B 1988(136)
Dextran-induced Trebien et
Fresh EtOH-H,0 pedal Rat Inactive al
0, *’
Tuber (50%) Ext. edema/!ntragast 1988(136)
ric
Serotonin- Trebien et
Fresh EtOH-H,0 induced pedal Rat Weak al
o, P .
Tuber (50%) Ext. edema/!ntragast Activity 1988(136)
ric
Dried .
Phyllanthus | Leaf+S | EtOH-H,0 | Crrageenan- . Gorski et
corcovadensis tem+R (1:1) Ext induced pedal Mouse | Inactive | ... al.,
' ' edema/IP 1993(137)
oot
Dried .
Leaf+S EtOH-H,0 Dextran-induced . Gorski et
tem+R (1:1) Ext edal edema/IP Mouse | Inactive al,
U 1993(137)
oot
benzene, 1,2 -
dimethoxy — 4 - [[(4-
Dried Hydro- Formalin- methylphenyl) Filho et
Phyllanthus . . . . sulfonyl] methyl] -
carolinensis Entire alcoholic induced pedal Mouse Active (53.78%),Phenethyl al.,
Plant Ext. edema/IP 7 ' 1 1996(138)
amine, 2-methoxy-
alpha-methyl-4,5-
(methylenedioxy)
hexahydrofarnesyl .
Phyllanthus Dried | Hydrodistilla .Carrageenan- . acetone, Isiaka et
muellerianus Leaf tion induced pedal Rat Active isocaryophyllene al.,
edema TYOPIYIEN®, 1 5019(139)
limonene
Ricinus communis | Root MeOH Ext. Farrageen?n— Wls.tar Active r?—haxadecanom. llavarasan
induced hind albino acid, Octadecanoic etal.,
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paw edema rat acid, 1-hexadecanol. | 2006(140)
model 2-methyl, Gibb-3-
ene-1.
10decarboxylic acid
,2,4a. 7trihydroxy-1-
methyl—8-
methylene
28 Fabaceae
Fresh Dye diffusion (+)-pinitol, B- Ruppelt et
Apuleia leiocarpa | Bark+ Infusion assay/Intragastri | Mouse Active sitosterol and ten al.,
Twigs C flavones 1991(94)
ergosterol,
Bauhinia Dried Dextran-induced . ergosterol peroxide, | Carvalho
quignensis Stem CH,Cl, Ext. pedal edema/IP Rat Active mevalolactone, . etal.,
Bark monomethylsulochri | 1999(141)
n, trypacidin A
Dried Histamine- Carvalho
Stem CH,Cl, Ext. induced Rat Inactive etal.,
Bark edema/IP 1999(141)
Dried Dextran-induced . Carvalho
Stem EtOAc Ext. Rat Active etal.,
Bark pedal edema/IP 1999(141)
Dried Dextran-induced . Carvalho
Stem EtOAc Ext. Rat Active etal.,
Bark pedal edema/IP 1999(141)
Dried Carrageenan- Carvalho
Stem MeOH Ext. induced pedal Rat Active etal.,
Bark edema/IP 1999(141)
Dried . Carvalho
Stem MeOH Ext. Dextran-induced Rat Active etal.,
Bark pedal edema/IP 1999(141)
Dried Histamine- Carvalho
Stem MeOH Ext. induced Rat Active etal.,
Bark edema/IP 1999(141)
. Dried .Carrageenan— clorfecr.\‘inic,' Fernandes
Copaifera . induced pedal . hardwickiic acid,
cearensis Balsa Oleoresin edema/Intragast Mouse Active kaurenoic, kolavenic etal,
m ) ’ 1992(142)
ric acids
Carrageenan-
Dried inducgd pedal Carvalho
Caesalpinia ferrea Eruit H,O Ext. edema/Intragast Rat Active | ... etal.,
) 1996(143)
ric
. Carrageenan, caryophylene oxide, Sarti et
Igzgggs:;i ** ** Prosli:;::;iln E2 Rat Active (*) copalic aci'd, (_?_ al.
[ *x acetoxycopalic acid | 1986(144)
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Carrageenan- caryophylene oxide Basile et
, ) Oleor ) induced pedal . yopnhylene ’
Copaifera species esin Oleoresin edema/Intragast Rat Active (-) copalic acid, (-)- al.,
ric & acetoxycopalic acid | 1988(145)
Cotton pellet Basile et
Oleor . .
esin Oleoresin granuloma/Ingra Rat Active al.,
gastric 1988(145)
Histamine- .
. Basile et
Oleor . induced vascular .
esin Oleoresin eremability/Int Rat Active al.,
P Y 1988(145)
ragastric
Copaifera Gum Destryana
retil?culata Resin Decoction Escherichia coli | Invitro | Active (+)-Calaren etal.,
2014(118)
B-elemene, trans-
. .Carrageenan- caryophyllene, a- Carvalho
Pterodon Dried induced pedal . humulene,
. . Hexane Ext. Rat Active etal.,
emarginatus Fruit edema/Intragast germacrene-D,
. . 1999(141)
ric bicyclo germacrene,
spathulenol
Furanoditerpenes
methyl 6a-acetoxy-
7B-
Collagen- hydroxyvouacapan-
. Hydro- . C lh
Pterodon Dried y ro. induced . 17B-oate and arvaino
alcoholic " Mouse Active etal.,
pubescens Seed arthritis/ methyl 6a-hydroxy-
Ext. . 1999(141)
Intragastric 7B-
acetoxyvouacapan-
17B-oate from P.
pubescens
. Hydro- Experimental Coelho et
Dried . " .
Seed alcoholic arthritis / Mouse Active al.,
Ext. Intragastric 2001(142)
C
A agenat Sarti et
- " Prosta andi,n E2 Rat Active al,
/g** 1986(143)
e sesquiterpenes -
Dye diff R It et
Marsypianthes Fresh . ye girtusion . . caryophyllene, uppett €
Infusion assay/Intragastri | Mouse Active . al.,
chamaedrys Leaf bicyclogermacrene,
c 1991(94)
germacrene D
sennoside,
Senna Entire Ethanolic .carrageenan _ anthraqumone. Sreejith et
occidentalis Plant Ext induced paw Rat Active | glycosides, fatty oils, al.,
) edema model flavonoids, 2010(144)
glycosides
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Acetic acid

Dried Li t
Stryphnodendron e induced vascular . 'mae
adstrinaens Stem *ok ermeability/ Mouse Active | ... al.,
g Bark P 3 1998(146)
Intragastric
Rat pleurisy test
results for
Dried leukocyte Weak Lima et
Stem | Acetone Ext. number and Rat Activit al.,
Bark exudate ¥ 1998(146)
volume/
Intragastric
Dried .Carrageenan— Lima et
induced pedal .
Stem | Acetone Ext. edema/Intragast Rat Active al.,
Bark ol & 1998(146)
Dried Dextra:-cllglduced Lima et
Stem | Acetone Ext. edemZ/Intra ast Rat Active al.,
Bark ol & 1998(146)
Dried Adjuvant- Lima et
induced Weak
Stem | Acetone Ext. arthritis/Intraga Rat Activit al.,
Bark [ntrag y 1998(146)
stric
Dried .Carrageenan—
Torresea - induced pedal . Lealetal.,
. Stem Rat Active | ...
cearensis Bark edema/Intragast 1997(147)
ric
29 Flacourtiaceae
Casearia Fresh . Dye diffusion . Weak sesquiterpene a- Ruppelt et
svlvestris Bark+ Infusion assay/Intragastri | Mouse Activit Jingiberene al.,
y Leaf c y & 1991(94)
30 Geminiviridae
Lindernia Entire H,O Ext rIIHIZ_nl'\g::JTi?c Human Active Tsai etal.
anagallis Plant 2 ) Y YHC human o Active e 2011(148)
cell)
31 Geraniaceae
. 5-Lipoxy-genase spathulenol,
. Dried Ly .
Pelargonium . inhibition/ . . fenchone, methyl Tsai et al.,
Aerial H,O Ext. . In vitro Active
fragrans Parts cytokine eugenol ether, 2011(148)
secretion assay monoterpenes
LPS-elicited citronellol,
Pelaraonium Dried expression of citronellyl formate, | Elmann A
ravgolens Aerial H,O Ext. the induced In vitro Active linalool, geraniol, etal.,
g Parts proinflammator isomenthone and 2010(149)
y enzymes COX- menthone
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2 and iNOS
32 llliciaceae
Eucalyptol,
sabinene, a-
o LPS-induced NO terpinenyl acetate, Kim YJ et
.. . Essent | Hydrodistilla and PGE2 . kaurene,
lllicium anisatum | . ) . . Mouse | Active L . al.,
ial Oil tion production in isopimaradiene, 2009(150)
RAW 264.7 cells safrol, beta-linalool,
alpha-cadinol and
terpinen-4-ol
33 Labiatae
THP-1
macrophages
were used as
cellular model of . Ocana-
Origanum vulgare | Flowe atherogenesis Trans-sabinene Fuentes A
Essential Oil Mice Active | hydrate, thymol and
L. r and the release/ carvacrol etal.,
secretion of 2010(151)
cytokines (TNT-
a, IL-1b, IL-6 and
IL-10)
34 Lamiaceae
Arachidonic .
. . beta-caryophyllene, | Bispo et
. . Dried acid-induced . .
Hyptis pectinata Loaf H,O Ext. edema/ Rat Active caryophyllene oxide al.,
. and calamusenone | 2001(152)
Intragastric
Carrageenan- .
. . Bispo et
?_2:? H,O Ext. eljnedmu:?a frzdzlst Rat Active al.,
irag 2001(152)
ric
Origanum mr:::czlcniic thymol and p- Loizzo MR
9 . Leaf H,O Ext. y Human Active y P etal.,
ehrenbergii macrophage cell cymene 2009(153)
line RAW 264.7
mrc:‘::cniic thymol and p- Loizzo MR
O. syriacum L Leaf H,O Ext. Y Human Active y P etal.,
macrophage cell cymene 2009(153)
line RAW 264.7
. Primary human alpha-thujene, Han X et
. Dried . .
Origanum vulgare Leaf H,O Ext. neonatal Human | Active alpha-pinene, al.,
fibroblasts camphene 2017(121)
Origanum virens | Dried human carvacrol, thymol Neves et
g | gy H,O Ext. hondront | Human | Active (5.14%), y- al.,
’ ¥ terpinene, p-cimne | 2011(122)
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. Dried .Acet|c acid- ellagic acid, caffeic Menezes
Raphiodon . induced dye . . .
echinus Aerial H,O Ext. diffusion / Mouse Active | acid and chlorogenic etal.,
Parts . acid 1998(154)
Intragastric
. Croton oil- 1,8-Cineole, Baricevic
. L Dried . . Weak .
salvia officinalis Leaf n-hexane induced ear Mice Active camphor, B-pinene, Detal,
oedema E-B-caryophyllene | 2001(155)
Dried Croton oil- Stron 1,8-Cineole, Baricevic
Leaf Chloroform induced ear Mice Activs camphor, B-pinene, Detal,
oedema E-B-caryophyllene | 2001(155)
Stachys . algogen-induced . (-)-a-bisabolol, Barreto et
g Dried . . . bicyclogermacrene,
lavandulifolia Loaf H,O Ext. orofacial Mice Active 5-cadinene al.,
Vahl! nociceptive ! 2016(156)
spathulenol
Entire LPS-stimulated
_— . . Roxo M et
. plant | Hydrodistilla mouse . . 1,8-cineole, linalool,
Thymus albicans ) Mice Active . al.,
Essent tion macrophages borneol, a-terpineol 2020(157)
ial oil (RAW 264.7)
lipopolysacchari
Thymus Dried | Hydrodistilla de (LPS)- . . . Zuzarte M
) . Mice Active 1,8-cineole, borneol etal.,
camphoratus Leaf tion stimulated
2018(158)
macrophages
lipopolysacchari
Dried | Hydrodistilla de (LPS)- . . Zuzarte M
Thymus carnosus . . Mice Active borneol, camphene et al,
Leaf tion stimulated
2018(158)
macrophages
5-Lipoxy-genase
, Dried inhibition/ . . Tsai et al.,
Thymus vulgaris Leaf H,O Ext. cytokine Invitro | Active p-cymene, thymol 2011(148)
secretion assay
Male
Entire . SWISS . Silva GL et
Lavandula plant Pleurisy, ear mice, . (-)-linalool and
s H,O Ext. . Active . al.,
augustifolia Essent edema, formalin | female linalyl acetate
o . 2015(159)
ial oil wistar
rat
Entire primary human .
lant chondrocvtes necrodane, a- Rufino AT
Lavandula luisieri P H,O Ext. . Y Human Active pinene, camphene, etal.,
Essent andinan B-pinene 2015(68)
ial oil intestinal cell P
Dried primary human necrodane, a- Rufino AT
Lavandula . chondrocytes . .
Aerial H,O Ext. . Human Active pinene, camphene, et al.,
pedunculata andinan .
Parts . . B-pinene 2015(68)
intestinal cell
o Dr|e.d Hydrodistilla lipopolysacchari . 1,8-cineole, Zuzarte M
Lavandula viridis | Aerial tion de (LPS)- Human | Active camphor and a- etal.,
Parts stimulated pinene 2022(160)
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macrophages
trans-
. nepetalactone,
Entire .
- Carrageenan- cis,trans- Lopes RE
. plant | Hydrodistilla | . . .
Nepeta cataria L . induced pedal Mice Active nepetalactone, etal.,
Essent tion .
1 ol edema trans,cis- 2010(161)
nepetalactone and
nepetalactol
. Entire , 1,8-cineole, a- Borges RS
Rosmarinus plant L Zebrafi . .
officinalis L Essent H,O Ext. In vivo, in vitro <h Active pinene, and etal.,
. camphor 2018(162)
ial oil
Bacteri Allam et
Thyme Leaf Decoction Shigella flexneri 3 Active | ... al.
2015(163)
lipopolysacchari pulegone, p-menth- Abu-
Ziziphora tenuior | Dried | Hydrodistilla de (LPS)- . 3-en-8-, Darwish
. . Mouse Active .
L. Leaf tion stimulated isomenthone, 8- MS et al.,
macrophages hydroxymenthone 2016(86)
35 Lauraceae
cinnamaldehyde,
aromatic
turmerone,11-
Oxatet lo-
. . paw edema xatetracyclo Sun L et
Cinnamomum Dried . . . dodecan-9-one, 2-
. H,O Ext. induced by Mice Active . al.,
cassia Presl Bark methoxycinnamalde
carrageenan 2016(164)
hyde, a-curcumene,
(Z)-cinnamaldehyde,
coumarin,
benzenepropana
alpha-pinene,
Cinnamomum Croton oil- camphene, beta- LinCT et
insularimontanu Fruit Essential Oil induced mice Mice Active pinene, limonene, al.,
m ear edema citronellal, 2008(165)
citronellol and citral
. . human dermal Cinnamaldehyde, Han X et
Cinnamomum Dried ) . . L
Sevianicum Bark H,O Ext. fibroblast Human Active cinnamic acid, al.,
y system eugenol 2017(121)
induced by LPS- 1,8-cineole,
. . . Chao et
Cinnamomum . treated J774A.1 . santolina triene,
Leaf Decoction . Human Active al.,
osmophloeum murine spathulenal,
. 2005(166)
macrophage. caryophyllene oxide
Leaf, Destryana
Ocotea quixos Branc Decoction Escherichia coli | Invitro | Active | trans-Caryophyllene etal.,
h 2014(118)
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36 Magnoliaceae
. Carrageenan- . Morato et
Dried | EtOH(95%) . . phytosteroids,
Talauma ovata Leaf Ext induced pedal Rat Inactive saponins. alkaloids al.,
' edema/IP ponins, 1989(167)
37 Malvaceae
Carrageenan- .
Dried induced pedal Franzotti
Sida cordifolia Leaf H,O Ext. edema/Intragast Rat Active Rosmarinic etal.,
nirag 2000(168)
ric
Hibiscus Shen et
sabdariffa L Calyx Decoction Escherichia coli | Invitro | Active | n-Hexadecanoic acid al.
2016(169)
38 Meliaceae
(2 S *)-eudesma-5,7-
Cotton pellet dien-2-ol, (23 S *)-
. EtOH(90%) granuloma / . cycloarta-24-ene- Ogaetal,
Guarea guidonia | Seed Ext. Gastric Rat | Active | 5553 dioland (23R | 1981(170)
intubation *)-cycloarta-24-ene-
3B,23-diol
. carbon carrageenan- llango et
Fruit . . .
Cover tetrachlorid induced paw Rat Active al,,
e extract oedema model. 2012(171)
39 Menispermaceae
12-0O- Batista
. . o .
Clssamplec?s Dried EtOH(80%) | tetradecanoylph Mouse | Active Milonine Lima et
sympodialis Leaf Ext. orbol-13-1cetate al.,
(TPA)/IP 2001(172)
Capsaicin- Batista
. o .
Dried EtOH(80%) induced pedal Mouse | Active Lima et
Leaf Ext. edema/IP al.,
2001(172)
Carrageenan- Batista
. o .
Dried EtOH(80%) induced pedal Rat Active Lima et
Leaf Ext. edema/IP al.,
2001(172)
40 Moraceae
Dorstenia Fresh . Dye diffusion Weak 5-[3-(4,5-dihydro- | Ruppelt et
e Infusion . | Mouse . .
brasiliensis Root assay/Intragastri Activity | 5,5-dimethyl-4-oxo- al.,
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C 2-furanyl)butoxy]- 1991(94)
7H-furo([3-2-
gl[1]benzopyran-7-
one, psoralen,
bergapten,
sitosterol,
stigmasterol
41 Myrtaceae
. carrageenan- . Apel M et
Calycorectes Alocholic . . guaiol, beta-
sellowianus Leaf Ext induced paw Rat Active carvoohvllene al.,
' edema yopny 2010(173)
formol-induced
. edema/ acetic . Gbenou
i‘ljtcr%)g;ilf irl]::f H,O Ext. acid induced erziar Active citronellal JDetal,
abdominal 2013(174)
cramps
Carrageenan- sterol, B-sitosterol, Schapoval
. . Dried | EtOH (100%) | induced pedal . two triterpenes, P
Eugenia uniflora Rat Inactive L etal.,,
Leaf Ext. edema/Intragast betulinic acidm and
. : 1994(175)
ric centelloside C
Carrageenan-
Dried . induced pedal . Schapoval
Loaf Infusion edema/Intragast Rat Inactive etal.,
irag 1994(175)
ric
Carrageenan-
Fresh . induced pedal . Schapoval
Leaf Decoction edema/Intragast Rat Active etal.,
Hrag 1994(175)
ric
Carrageenan- Schapoval
Fresh | EtOH (100%) | induced pedal . P
Leaf Ext edema/Intragast Rat Active etal,
' nireg 1994(175)
ric
Carrageenan-
Fresh . induced pedal Strong Schapoval
Leaf Infusion edema/Intragast Rat Activit etal,
nirag i 1994(175)
ric
5-Lipoxy-genase
Eucalyptus Dried inhibition/ . . 1,8-Cineole, Alpha- | Tsai et al.,
H,0 Ext. In Vit Act
bridgesiana Leaf 20X cytokine nvitro ctive terpimeol 2011(148)
secretion assay
trinitrobenzenes Santos et
Eucalyptusl Dried H,O Ext. ulfonl‘c acid Rat Active 1,8-cineole al.,
camaldulensis Leaf (TNBS)-induced
o 2004(176)
colitis model
Eugenia Dr|e.d DMSO human dermal Human | Active col!agen, eugenol, Han X et
caryophyllata Fruit fibroblast interferon,a al.,
ISSN:1539-1590 | E-ISSN:2573-7104 11617 © 2023The Authors

Vol. 5 No. 2 (2023)




Essential oils have Anti-inflammatory Activities: A Systematic Review

Thunb. system chemoattractant 2017(121)
Leukocytes, .
Melaleuca Dried cytokine Weak . Caldefie
. H,O Ext. . Human . Terpinene-4-ol etal.,
alternifolia Leaf secretion in activity
. 2006(177)
peripheral blood
. Leukocytes, Caldefie
Melaleuca Dried cytokine . .
. H,O Ext. . Human | Active Terpinene-4-ol etal.,
viridiflora Leaf secretion in
. 2006(177)
peripheral blood
carrageenan- beta-carvophvllene Apel M et
Moyrciaria tenella Leaf Decoction induced paw Rat Active and s ZthpuIZnoI al.,
edema P 2010(173)
F - -
- resh .Carrageenan eugenol, B Santos et
Psidium Leaf . induced pedal . caryophyllene,
. Decoction Rat Active . al.,
guineense Essent edema/Intragast eugenol, eugenin,
. . o 1997(178)
ial Oil ric and oleanolic acid
Eugenol, eugenyl Haro-
Syzygium . . acetate, B- Gonzalez
. Bud Decoction External Human | Active
aromaticum L. caryophyllene, and IJN et al.,,
o-humulene 2021(179)
Taxandria Entire Peripheral blood . . Hammer
fragrans Plant H,O Ext. mononuclear In Vitro | Active | ... KA et al.,
9 cells 2008(180)
do
Nascimen
Psidi Dried . leuri d . .
. siaium e Decoction pleurisy an Mice Active spathulenol (PG-1), to KF et
guineense Sw. Leaf oedema al
2018(181)
a-pinene, 1,8-
cineole, a-
Carrageenan- humulene, Quintao
Ugni myricoides Leaf Decoction induced pedal Mice Active | caryophyllene oxide | NLetal,,
edema + globulol, 2010(182)
humulene epoxide
I, B-caryophyllene
Psidium Carrageenan- 1.8-cineole, a- Costa et
glaziovianum Kia Leaf H,O Ext. induced paw Mice Active pinene, and B- al.,
ersk edema pinene 2022(183)
42 Olacaceae
Ourteacatechin (4'-
Omethyl-(-)-
Dried epigaallocatechin), Dirsch et
Heisteria pallida Bark ** ** [ oral Human Active ouratea- al.,
proanthocyanidin A | 1992(184)
(epiafzelechin-
(4beta)-4-0O-methyl-
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(-)-

epigaalllocatechin)

acetic acid- alpha-pinene, 2,6-
. induced 'Phap P Haloui E
Dried . . . dimethyloctane and
Olea europea L Bark H,O Ext. abdominal Mice Active 5-methoxy-3- etal.,
constrictions <oDronyl tYazine 2010(185)
and paw edema propylpy
43 Pinaceae
Plantar incision beta-sisensal, Martins
Cedrus atlantica Bark H,O Ext. surgery in Mice Active Isoledene, DF et al.,
hindpaw Himachala-2,4-diene | 2015(186)
44 Piperaceae
Carrageenan- safrole, 3,4-
Piper Dried induced pedal . (me’thIenedloxy) D'Angelo
marainatum Leaf H,O Ext. edema/Intragast Rat Active propiophenone, P- etal.,
9 o & mentha-1(7), 8- | 1997(187)
diene
Dried Jeena et
Piper nigrum Linn Loaf Essential Oil Formalin Mice Active Caryophyllene al.,
2014(188)
Carrageenan- beta-pinene Leitdo et
. Dried Ethanolic induced pedal Swiss . . P ’
Piper glabratum Loaf Ext oedema/Plueris mice Active | longiborneol, alpha- al.,
) y pinene 2020(189)
C - .
. . arrageenan gamma-elemene, Hoff Brait
. . Dried induced pedal . .
Piper vicosanum Loaf H,O Ext. oedema/Plueris Mice Active alpha-alaskene, DR et al.,
v limonene 2005(190)
oxfﬂiry;)(fthII?nneene Daniella
. Aerial Ethanolic Formalin, . . ’ P " | KS Lima et
Piper aleyreanum . Mice Active beta-elemene,
Part Ext. pleurisy spathulenol al.,
P ’ 2012(191)
camphene
45 Phytolaccaceae
Asarone, 2-
Croton oil- propenonic acid, Germano
. . Dried EtOH (70%) induced . Ester, Phytol,
Petiveria alliacea L Rat Active etal.,
Root Ext. irritation / Benzaldehyde,
) 1993(192)
External benzyl thiol,
dibenzyl disulphide
Dried | EtOH (70%) Cotton pellet ‘ Germano
Root Ext granuloma / Rat Active etal.,
) External 1993(192)
Dried Hydro- Carrageenan- Rat Active Germano
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Root alcoholic induced pedal etal.,
Ext. edema/Intragast 1995(193)
ric
Dried Hydroj Cotton pellet Weak Germano
Root alcoholic granuloma / Rat Activit etal.,
Ext. Intragastric ¥ 1995(193)
Dried Hydro- Nystatin Germano
Root alcoholic induced edema Rat Active etal.,
Ext. / Intragastric 1995(193)
Carrageenan- Lopes
Dried Lyophilized induced pedal Rat Active Martins et
Root Ext. edema/Intragast al.,
ric 2002(186)
46 Plantaginaceae
Iridoid glucoside
Carrageenan- . . .
. Hydro- . aucubine, Phenolic Palmeiro
. | Dried . induced pedal . . .
Plantago australis Eruit alcoholic edema/Intragast Rat Active salidroside, etal.,
Ext. . & Isoverbascoside, 2002(194)
ric .
Verbascoside
Carrageenan- .
Dried Hydroj induced pedal . Palmeiro
Loaf alcoholic edema/Intragast Rat Active etal.,
Ext. irag 2002(194)
ric
Carrageenan- .
Dried Hydroj induced pedal . Palmeiro
Root alcoholic edema/Intragast Rat Active etal.,
Ext. o & 2002(194)
Flavonoids, Lipids,
Dried Iridoid glycosides, Guillen et
Plantago major Loaf H,O Ext. ** [External Mouse | Inactive Polysaccharides, al.,
terpinoids, Caffeic | 1997(195)
acid
Croton oil- Guillen et
Dried Weak
Lzzf H,O Ext. induced edema | Mouse act(iavait al.,
/ Intragastric ¥ 1997(195)
Dried Carrageenan- Guillen et
Leaf H,O Ext. induced pleurisy Rat Active al.,
/Intragastric 1997(195)
Carrageenan- .
Dried induced pedal . Guillen et
Leaf H,O Ext. edema/Intragast Rat Inactive al.,
nireg 1997(195)
ric
Dextran-induced .
Dried edal Guillen et
oo | moE | demz intragast | Rt | Active al.,
nirag 1997(195)
ric
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Croton oil .
Dried ranuloma Guillen et
gy H,O Ext. g uch / Rat | Active al,,
P . 1997(195)
Intragastric
47 Poaceae
5-Lipoxy-genase
Cymbopogon Dried inhibition/ . . Geraniol, Geranyl Tsai et al.,
H,O Ext. | t Act
martinii Leaf 20X cytokine nVvitro ctive acetate 2011(148)
secretion assay
Cymbopogon Leaf Ca:;?:igueceer:jan_ eraniol, citronellal Leite BL et
viinter,/?ar?us Essent H0 Ext. neutrophil Mice Active | © citr’onellol , al,
ial Oil Jtrop 2010(196)
migration
. . carrageenan- Boukhate
Cymbopogon Dried | Hydrodistilla . . . .
citratus Loaf tion induced paw Mice Active geranial, neral m et al.,
edema 2014(197)
lemicin, d-
gurjunene, a-
- h d I . Han X et
Cymbopogon Hydrodistilla urT1an erma . cadinol, b- anze
flexuosus Leaf tion fibroblast Human | Active carvophvliene. b- al.,
system yophyliene, 2017(121)
bourbonene,
limonene
48 Polygonaceae
. Carrageenan- Squalene, 2- Oliveira
Dried . . . -
Polygonum . . induced pedal . Benzenedicarboxylic | Simdes et
Entire Decoction . Rat Active .
punctatum Plant edema/Gastric acid, Mono[2- al.,
intubation ethylhexyl]ester 1989(198)
Dried Carrageenan- F)Inzewa
. . . . Simdes et
Entire Decoction induced pedal Rat Inactive al
Plant edema/IP 1989(198)
Dried Carrageenan- Oliveira
. EtOH-H,0 induced pedal . Simdes et
Entire . Rat Active
Plant (1:1) Ext. edema/Gastric al.,
intubation 1989(198)
49 Ranunculaceae
Entok et
Nigella sativa L. Leaf Essential Oil | Escherichia coli Mice Active | ...l al.,
2014(199)
Rhamanaceae
Zizvohus iuiube ear edema Al-reza
pri/Iérj Seed Essential Oil induced with Mice Active SM et al.,
TPA 2010(200)
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50 Rubiaceae
Chiococca Fresh ' Dye diffusion . ‘ Lignans, Coumarin, | Ruppelt et
brachiata Root Infusion assay/Intragastri | Mouse Active Ketoalcohol, al.,
C Triterpenes, Iridoid 1991(94)
Dried Carrageenan- De
Coutarea EtOH(95%) induced pedal . Coumarin, Almeida
Stem Rat Active o
hexandra Bark Ext. edema/Intragast Cucurbitacin etal.,
ric 1991(201)
51 Rutaceae
carrageenan,
bradykinin,
serotonin, tecleamaniensine A,
prostaglandin E2 lup-20(29)-en-33-ol Pinheiro
Choisya ternata | Dried (PGE2), 12-0- . . (lupeol), lup-20(29)-
Hexane Mice Active . MM et al.,
Kunth Leaf tetradecanoylph en-3p3,24-diol, B-
. i 2015(202)
orbol-acetate sitosterol glucoside
(TPA), and skimmianine
histamine,
formalin
. . Inflor Khodabak
Citrus aurantium . Cotton pellet — . .
! escen Decoction subcutaneous Rat Active Linalool hsh et al.,
ce 2014(203)
. . D h
. THP-1 cell line/ Limonene, alpha- nyanes
. . Dried ) . . . . awar UB
Citrus limetta Eruit Ethanol Ext. | Lipopolysacchari Mice Active Pinene, beta- ot al
de-induced myrcene 2018(204)
Eruit indomethacin- Rohit et
Citrus reticulata Peels H,O Ext. induced Rat Active D-limonene al.,
enterocolitis 2014(205)
. lipoxygenase Jazet DPM
. . . Fruit . . . .
Citrus sinensis Peels H,O Ext. enzymatic Mice Active D-limonene etal,
method 2008(109)
. LPS1nduced . Yang EJ et
. . Fruit secretion of NO . . dl-limonene, b-
Citrus sunki Peels H,O Ext. i RAW 264.7 Mice Active mvrcene a.,
' Y 2010(206)
cells
lipopolysacchari
Cleistocalvx de induced Dung Thi
o erculatZs Buds H,O Ext. secretion of pro- | Mouse Active N et al.,
p inflammatory 2009(207)
cytokines
LPS-induced NO . Yang EJ et
FZrthie;I(/Ja Fruit H,0 Ext. release in RAW Mice Active dl_hr:;:z:z and a.,
Jap 264.7 cells 2010(206)
Tetradium Dried H,O Ext. TPA-induced ear Mice Active alpha-pinene, Maurya
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ruticarpum Peels , cytokines, ear limonene, beta- AK et al.,
tissue Myrcene 2017(208)
Zanthoxylum sMIZL:\Zecptr;r::;\é Chlorogenic acid, Yeh TH et
m riacan);hum Seed Decoction P eritzneal Mouse Active Hyperoside, al.,
y P Ribalinine 2020(56)
macrophages
Zanthoxylum Dried Inductpn of ‘ aIpha—Thu;ene, (-)- | GuoRH et
coreanum nakai Eruit H,O Ext. Atopic Mouse Active alpha-pinene, al.,
Dermatitis in ear Camphene 2018(209)
Dnyanesh
Zanthoxylum Dried Ethanol Ext LPS in RAW Mice Active Linalool, limonene, awar UB
schinifolium Fruit ' 264.7 cell beta-Thujene etal.,
2018(204)
Zanthoxylum Dried LPS-{nQuced . . limonene and Perez et
ineritum Fruit H,O Ext. nitrite Mice Active eranvl acetate al.,
pip production gerany 2008(210)
52 Sapindaceae
carrageenan- .
Fresh induced mice Trevizan
Allophylus edulis Leaf Decoction aw oedema Mice Active viridiflorol LNF et al.,
p : ’ 2016(211)
pleurisy
53 Sapotaceae
Dried Carrageenan- GR de
. EtOH(95%) induced pedal . . Morais
Bumelia sartorum | Root . Rat Active Polyphenolic .
Bark Ext. edema/Gastric lima et al.,
intubation 2011(212)
54 Santalaceae
Leukocytes,
Santalum Trunk, cytokine . Jain et al.,
spicatum Wood H,0 Ext. secretion in Human | Active alpha- santalol 2019(213)
peripheral blood
55 Scrophulariaceae
3-buten-2-one-
4(2,5,6,6,
. tetramethyl 2- .
. . Dr|_ed EtOH(95%) Cotton pellet . cyclohexane 1-yl, Freire et
Scoparia dulcis Entire granuloma / Rat Inactive al.,
Plant Ext. Intragastric tetra cy-clo 1993(214)
g pentadeca-5,12
dien-3 one,
Coumarine
Dr|§d ELOH(95%) Dextran-induced ‘ Freire et
Entire Ext pedal Rat Active al.,
Plant ) edema/Intragast 1993(214)
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ric
. Carrageenan- .
Dr|?d EtOH(95%) induced pedal . Freire et
Entire Ext edema/Intragast Rat Active al.,
Plant ' o & 1993(214)
5-Lipoxy-genase
Lindernia Dried inhibition/ . . p-menthanone, Tsai et al.,
anagallis Leaf H20 Ext. cytokine InVitro | - Active menthol, pulegone | 2011(148)
secretion assay
56 Solanaceae
Brunfelsia Fresh ' Dye diffusion . . Ruppelt et
uniflora Leaf Infusion assay/Intragastri | Mouse | Inactive | Phytol, tocopherol al.,
c 1991(94)
. lyer et al.
k% ’
Root CHCl; Ext. / Oral Rat Active 1978(215)
Carrageenan- ver et al
Root MeOH Ext. induced pedal Rat Active ¥ v
1977(216)
edema/Oral
57 Theacea
Indomethacin
Camellia Entire . . Patil et al.
reticulata L. Plant Decoction (INDO) Indlj|c.ed Rat Active | ... 2014(217)
Enterocolitis
58 Verbenaceae
. Carrageenan-
Bouchea Dr|§d EtOH(95%) induced pedal . . " Costa et
fuluminensis Aerial Ext edema/Intragast Mouse Active Iridoid lamiide, al.,
Parts ' o & 2003(218)
Oried | eones%) | Histamine- . Costayet
Aerial Ext induced edema Mouse Active al.,
Parts ' 2003(218)
Dried 0 5-HT-induced Costa et
Aerial EtOII;I)Et95A) pedal edemaa/ | Mouse Active al.,
Parts ) Intragastric 2003(218)
Dried Carrageenan- Delaporte
Loaf H,O Ext. induced pedal Rat Active etal.,
edema/** 2001(219)
Decanoic acid,
. Carrageenan- Schapoval
Stachytarpheta Dried . . ethylester,
cavennensis Loaf Butanol Ext. induced pedal Rat Active dodecanoic acid et al,
¢ edema/IP 2% 1 1998(220)
tetradecanoic acid
Dried .Carrageenan— Salvelin Weak Schapoval
Loaf Butanol Ext. induced pedal us Activit etal.,
edema/IP alpinus ¥ 1998(220)
Dried | EtOH (70%) Carrageenan- Rat Weak Schapoval
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Leaf Ext. induced pedal activity etal.,
edema/Intragast 1998(220)
ric
Carrageenan-
Dried . induced pedal . Schapoval
Leaf Infusion edema/Intragast Rat Active etal.,
nirag 1998(220)
ric
_ . . . Mendes
Lippia gracilis Dried | Hydrodistall Carrageenan- . thymol-p-cymene
Schauer Leaf ation induced oedema Rat Active chemotype ssetal,
P 2010(37)
acute ear edema
induced by 12- Barros
Lippia sidoides Leaf H,O Ext. O- Rat Active | ... MMV et
tetradecanoylfor al.,
bol 13-acetate 2007(221)
(TPA)
59 Winteraceae
Dextran-induced Elemol, gamma-
. Hydro- . eudesmol, beta- Trarsk et
L . Dried . pedal Equivoc
Dryimis winteri Bark alcoholic edema/Intragast Rat aal eudesmol, alpha- al.,
Ext. ric & eudesmol, alpha- 1997(222)
pinine
. Hydro- PGE2 induced Trarsk et
Dried . .
Bark alcoholic paw or edema / Rat Inactive al.,
Ext. Intragastric 1997(222)
. Hydro- Histamine- Trarsk et
Dried . . .
Bark alcoholic induced edema Rat Active al.,
Ext. / Intragastric 1997(222)
Carrageenan-
Dried Hydroj induced pedal Weak Trarsk et
Bark alcoholic edema/Intragast Rat activit al,
Ext. o & Y 1997(222)
Bradykinin-
Dried Hydroj induced pedal Weak Trarsk et
Bark alcoholic edema/ Rat activit al,
Ext. . y 1997(222)
Intragastric
PAF-acether
Dried Hydroj induced paw Weak Trarsk et
Bark alcoholic oedema / Rat activit al,
Ext. : y 1997(222)
Intragastric
Hydro- Substance Trarsk et
Dried Y . produced paw Weak
Bark alcoholic oedema / Rat activit al,
Ext. : y 1997(222)
Intragastric
Dried Hydro- Ovalbumine Rat Active Trarsk et
Bark alcoholic induced paw al.,
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Ext. oedema / 1997(222)
Intragastric
P d
. Leaf, 'aw edema Lago LHJ
Drimys induced by . . monoterpenes,
brasiliensis Stem carrageenan and Mice Active sesquiterpenes etal,
Bark gee quiterp 2010(223)
formalin test
60 Zingiberaceae
Rhizo e limonene, 1,8- ,
Aframomum me . cineole, a- and b- Perez 5G
- H,OExt. | ... Active . . etal.,
daniellii Essent pinenes, linalool and 2011(210)
ial Oil (E)-b-ocimene
Xyene-induce ceir:lerzloenzr-]zlnléi— Okoli CO
A. Melegueta Seed MeOH Ext. y . Mouse Active . i etal.,
topical edema pinenes, linalool and
) 2007(224)
(E)-b-ocimene
Rhi C ..
120 arraggenan, ar-turmerone, Liju VB et
me dextran induced . .

Curcuma longa.L H,O Ext. Mice Active curlone, ar- al.,
Essent paw edema / curcumene 2011(225)
ial Qil Oral
Rhi .

mlzo ar-turmerone, Liju VB et
Essent H,0 Ext. Intraperitonial Invitro | Active curlone, ar- al.,
1 Oil curcumene 2011(225)
L. Dried Li | hari JiYP et
Fructus Alpinia r.|e . |pop(? ysacenarl . Terpene, sterol, e
erumbet Ripe Decoction de-induced Human Active flavonoids al.,
Fruit endothelial cell 2019(226)
Rhi -
mlzo Carrageenan, Zingiberene, ar- Jeena et
Ginger Essent H,O Ext. dextran, Mice Active curcumene, a- al.,
1 Oil formalin sesquiphellandrene | 2013(226)
Rhi - -B-
120 carrageenan- B-Eudesmol, (E)-B Ravendra
Globba me . . . . caryophyllene,
i~ . H,O Ext. induced mice Mice Active . etal.,
sessiliflora Sims. | Essent caryophyllene oxide,
. paw edema 2017(228)
ial Oil T-muurolol
Beta-trans-
Rhizo carrageenan- ocimenone, linalool,
Hedychium me Hydrodistilla . g . . 1,8-cineole, alpha- | LuYetal,
. . induced hind Rat Active . .
coronarium Essent tion terpineol, 10-epi-g- | 2009(229)
. . paw edema i
ial Oil eudesmol, sabinene
and terpinen-4-ol
Leelarung
. Rhizo Porphyromonas rayub et
Zingib
casgzgirlv:;ar me Decoction gingivalis/1,2- Mice Active Terpinen-4-ol, al,
Roxb Essent Dimethylhydrazi Carvacrol 2017,(230
’ ial Oil ne, DSS )
Arigesava
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n et
al.,2017(2
30)
Dried JiYP et
r.|e . Intraperitoneal/ Weak Terpene, sterol, re
Ripe Decoction Intragastrical Mouse Activit flavonoids al,
Fruit & y 2019(226)
Rhizo Vendrusc
Zingiber officinale me Hydrodistilla acetic acid- . . monoterpenes and olo Aet
. . s In vitro Active ,
Roscoe Essent tion induced writhing sesquiterpene al.,
ial Oil 2006(231)
carrageenan-
o Rhizo induced paw 7akaria ZA
Zingiber me . edema and .
Decoction Rat Active etal.,
zerumbet Essent cotton pellet- 2010(232)
ial Oil induced
granuloma
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