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Abstract 
Rheumatoid arthritis, classified as an immune system disorder, stands as a prevalent condition that presents considerable 
challenges to healthcare systems worldwide. This study delved into traditional medicine to explore the use of medicinal plants 
to treat rheumatoid arthritis and immune system disorders in the world. With a focus on ethno pharmacological insights, a 
comprehensive survey conducted containing 372 participants, including herbalists and patients, to document the local knowledge 
and practices associated with these conditions. The findings cleared a noteworthy reliance on traditional medicinal knowledge, 
with a prominent role played by females across different age groups. A diverse spectrum of 88 plant species hailing from 45 
distinct families identified, where the Myrtaceae, Oleaceae, and Zingibneraceae families garnered prominence as the most 
endorsed choices. Zingiber officinale and Curcuma longa emerged as highly favored species, boasting robust anti-inflammatory 
and immunomodulatory attributes. Nevertheless, the observed variability in dosage utilization underscores the traditional 
therapeutic paradigms' intricacies. Moreover, some studies identified endemic species such as Allium sativa, Black pepper, 
Capsicum annum, Cinnamomum verum, Green tea, Lavandula angistifolia, Thymus vulgaris, and Rosmarinus officinallis—ethno-
pharmacological Relevance. Traditional medicinal plants used worldwide to treat arthritis, especially in developing countries 
where resources are meager. Herbal plants have utilized since ancient times and are the base for massive bioactive compounds 
with flaunting therapeutic potential, many advanced drugs that consumed worldwide to treat countless ailments.
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1. Introduction
Rheumatoid arthritis (RA) is a systemic autoimmune 
inflammatory disease that affects 0.5–1.0% of the world 
population [1]. The latter appears to be a major contributor 
to the increased risk of disability in elderly patients with 
RA [2]. Moreover, RA has a high incidence of complications, 
such as cardiovascular disease and osteoporosis, due to 
its direct and indirect effects on other systemic symptoms 
and inflammation [3]. Genetics, infectious diseases, 
environmental variables, and hormonal influences are 
all factors that contribute to RA [2]. They added that 
research indicates that the pathogenesis of RA influenced 
by interactions and the activation of innate and adaptive 
immune cells. However, the underlying mechanisms of RA 
remain unknown.

Disease-modifying antirheumatic drugs (DMARDs) used to 
prevent joint damage during the early stages of RA. Anti-
rheumatic drugs sometimes used to bring about remission or 
slow the progression of RA [3]. These, hydroxychloroquine, 
sulfasalazine, and leflunomide. 6 High doses of these drugs 
can cause gastrointestinal irritation and other side effects, 
which can lead to the development of ulcers and perforations 
in some cases [4]. Liver and kidney damage caused by 

arthritis medication can also cause skin rashes, urticaria, 
headache, dizziness, and drowsiness, with some patients 
experiencing hypertension and edema [5]. Thus, finding 
effective alternative medicines with rare side effects.

Ginger
Ginger obtained from rhizomes of Zingiber officinale. The 
plant belongs to the Zingiberaceae family. Since ancient 
times, it has been widely used as a medicinal herb and spice 
[6]. It reported that 100,000 tons of gingers annually pro-
duced, and 80% of this produced in China [7]. More than 40 
antioxidants have been isolated from ginger rhizome. The 
major pharmacological activity of ginger comes from its phe-
nolic active ingredients such as gingerols and shogaols [8] 
in traditional medicine, ginger intake recommended for pa-
tients with arthritis muscle pain such as rheumatoid arthri-
tis and osteoarthritis [9].

Ginger has anti-inflammatory properties. It includes sup-
pressing inflammatory molecules called leukotrienes and 
synthesizing prostaglandins, hormone-like substances that 
cause pain and inflammation, which appeared in numerous 
studies. These researchers cleared that ginger might improve 
RA symptoms by affecting the expression of certain genes.
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It is scientifically palpable that Zingiber officinale Roscoe 
(Zingiberaceae) has a cure role in lessening the unbearable 
pain and inflammation associated with RA. Evidence reports 
that the consumption of ginger aids in relieving pain in joints 
associated with rheumatoid arthritis [9].

Thyme
Thymus vulgaris commonly known as thyme has been 
used for centuries for its flavoring, culinary, and medicinal 
properties [10]. Many studies have conducted on thyme 
species to identify their chemical composition. Various 
chemical compounds and essential oils constitute the main 
composition of thyme. Investigations have reported that 
thyme contains 56.53% monoterpenes, 28.69% monoterpene 
hydrocarbons, 5.04% sesquiterpene hydrocarbons, and 
1.84% oxygenated sesquiterpenes [11]. Thyme is rich in 
many flavonoids and phenolic antioxidants like zeaxanthin, 
lutein, pigenin, naringenin, luteolin, and thymonin [12].

Thymol, the main essential oil constituent in thyme, well 
known for its antioxidant, anti-inflammatory, and antimi-
crobial activity [13, 14]. (Golbahari et al, 2019) conducted 
a study on 50 rats with rheumatoid arthritis to evaluate the 
anti-inflammatory effects of thymol and found a positive re-
sponse. From the previous results obtained by many stud-
ies, show that thyme fragrant herb that has high antioxidant 
contents and it has a rich history as a food flavoring. It has 
anti-inflammatory and antimicrobial properties that could 
be therapeutic for rheumatoid arthritis; in addition, Thyme 
is the most commonly used herbal medicine among people 
with RA.

Turmeric
Turmeric (Curcuma longa) is a perennial herb belonging to 
the genus Curcuma in the family Zingiberaceae. Curcumin 
is the most important chemical component of turmeric, and 
it can exert antioxidant, anti-inflammatory, anti-angiogenic, 
and anti-tumor pharmacological effects without significant 
adverse effects. Curcumin in turmeric can effectively inhibit 
inflammatory reactions and reduce symptoms such as pain 
and swelling. In recent years, it found that curcumin could 
cure some symptoms in some autoimmune diseases such as 
rheumatoid arthritis and inflammatory bowel disease [15]. 
Researchers have conducted numerous studies to evaluate 
the pharmacological effects and clinical applications of 
turmeric and curcumin on rheumatoid arthritis treatment 
[16], curcumin could be used as a preventive measure in 
individuals at high risk of early or developing rheumatoid 
arthritis [17].

Many studies evaluated the safety of curcumin and found 
that it could improve the outcomes of RA patients. From the 
previous publishers clear that Turmeric used for various 
conditions, including arthritis and musculoskeletal disorders, 
and found that curcumin is the active ingredient that gives 
turmeric its yellow color, which has anti-inflammatory 
effects on RA. 

Green Tea
Green tea contains polyphenols, which are antioxidant-rich 

substances that can help reduce inflammation, protect 
joints, and trigger changes in immune responses that would 
ease the severity of arthritis. Green tea may help prevent and 
treat rheumatoid arthritis (RA). It is believed that due to the 
antioxidants contained. These antioxidants, called Polyphe-
nols, are a type of catechin. These substances stabilize mol-
ecules that have become unstable for a variety of reasons. 
Free radicals lead to oxidative stress. They implicated in 
many diseases, including RA.

Among natural compounds of particular interest, (−)-epigal-
locatechin-3-gallate (EGCG) has gained significant attention 
in the past decade for its health benefits [18]. EGCG is a ma-
jor catechin present in green tea that is prepared from dried 
leaves of the plants Camellia sinesis and Camellia assamica, 
which are members of the Theacease family [19]. Studies 
have proven that the majority of beneficial effects attained 
through drinking green tea attributed to the high content 
of EGCG, among other flavonoid-containing catechins [20]. 
Therapeutic benefits from green tea consumption have seen 
in neurodegenerative diseases, inflammatory diseases, car-
diovascular diseases and several types of cancer [21]. De-
spite the recent understanding of the in-vivo effects of EGCG, 
the extensive in vitro research has shown significant prom-
ise for the use of EGCG in the treatment of RA. In vitro studies 
have shown that EGCG has differential modulatory effects on 
cartilage, bone, and synovial fibroblast activity [22].

Tea has remarkable performance due to its antioxidant and 
inflammatory properties. Therefore, it can be a promising 
candidate when used as a novel anti-inflammatory or 
antioxidant agent [23]. Green tea contains polyphenols, 
which are antioxidant-rich substances that can help reduce 
inflammation, protect joints, and trigger changes in immune 
responses that would ease the severity of arthritis. 

Cinnamon 
The Cinnamomum plants have studied for their phyto-
constituents and pharmacological properties. Traditional 
medicinal significance. Cinnamomum verum, known as 
the true cinnamon tree and Ceylon cinnamon tree is an 
evergreen small, tree that belongs to the Lauraceae family. 
Along with other cinnamon species, such as Cinnamomum 
cassia, Cinnamomum verum, etc., the tree bark used to obtain 
cinnamon [24].

Cinnamon is a delicious spice with powerful antioxidant 
properties that help inhibit cell damage from free radicals. 
Many studies also found that supplementation with cinnamon 
lessened C-reactive protein levels and other biomarkers for 
inflammation and oxidative stress, which occur in people 
with RA. The authors of this research concluded that 
cinnamon supplementation may enhance the reduction of 
inflammation and oxidative stress levels in humans.

The most important constituents of cinnamon are cinnamal-
dehyde and trans-cinnamaldehyde (Cin), which are present 
in the essential oil, thus contributing to the fragrance and the 
various biological activities observed with cinnamon [25]. A 
study on Cinnamomum osmophloeum (C. osmophloeum) in-
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dicated that the essential oil from cinnamon leaves contains 
a high level of Cin. Consequently, C. osmophloeum is also an 
alternative spice for C. cassia [26]. One of the major constit-
uents of essential oil extracted from C. zeylanicum named 
(E)-cinnamaldehyde has an antityrosinase activity, while 
cinnamaldehyde is the principal compound responsible for 
this activity [27, 28].

Cinnamon bark contains procyanidins and catechins [29]. 
The components of procyanidins include both procyanidin 
A-type and B-type linkages [30]. These procyanidins 
extracted from cinnamon and berries possess antioxidant 
activities [31]. There several flavonoid compounds (e.g., 
gossypin, gnaphalin, hesperidin, hibifolin, hypolaetin, 
oroxindin, and quercetin) have been isolated and have anti-
inflammatory activities [28].

Cinnamon is a medicinal plant and has been used as a 
traditional remedy around the world. 
There have been numerous investigations on identifying 
the bioactive compounds for exploring its possibilities 
as alternatives for modern medications. The potential 
pharmacological effects of cinnamon in modern medicine 
such as anti-inflammatory. Cinnamon is a medicinal plant 
and has been used as a traditional remedy around the world. 
There have been numerous investigations on identifying 
the bioactive compounds for exploring its possibilities 
as alternatives for modern medications. The potential 
pharmacological effects of cinnamon in modern medicine 
such as anti-inflammatory.

Garlic
Garlic (Allium sativa) is a member of the Alliacea family, often 
known as a functional food and medicinal herb. A growing body 
of evidence indicated the considerable biological functions 
of garlic, including anti-obesity, anti-diabetic, cardiovascular 
protective, anticancer, anti-inflammatory, and antibacterial 
properties [32]. Furthermore, several biological benefits of 
garlic, including antioxidants, reductions in serum lipids, 
and anti-inflammatory properties, have reported previously 
[33]. Given the antioxidant effects of garlic, this plant can 
consider as an appropriate alternative anti-arthritis agent.

Fresh garlic might help ease rheumatoid arthritis pain. Garlic 
contains daily disulfide, an anti-inflammatory compound 
that decreases the effects of pro-inflammatory cytokines. 
Research has found that the administration of garlic has 
anti-arthritic activity, preventing cartilage destruction and 
reducing inflammation in arthritis-induced rats.

Garlic (Allium sativa) is one of the functional foods that 
has used all over the world for thousands of years. It is 
rich in bioactive compounds, including allicin, ajoene, 
s-allylcysteine, s-methylcysteine, diallyl disulphide (DADS), 
diallyl sulphide (DAS), alliin, amino acids, polysaccharides, 
and different polyphenols [34]. Garlic has more phenolic 
compounds than many common vegetables [35]. The main 
phenolic compounds are β-resorcylic acid, gallic acid, 
pyrogallol, quercetin, rutin, and protocatechuic acid [36]. 
Several studies have shown the anti-inflammatory effects 

of allicin and DAS [37]. At this time, research on flavonoid-
health foods, such as quercetin and resveratrol, have been 
shown to increase total antioxidant capacity (TAC), as well 
as reduce oxidative stress, levels of inflammation, and levels 
of muscle damage [38]. 

Black Pepper
Black pepper (Piper nigrum) commonly used as a spice in 
human diets, but it is also used as a medicine, a preservative, 
and a perfume in many Asian countries. An extract of the 
active phenolic component, piperine, is well known to 
provide beneficial physiological effects [39]. It stimulates 
the digestive enzymes of the pancreas, protects against 
oxidative damage, lowers lipid peroxidation, and enhances 
the bioavailability of several therapeutic drugs. In addition, 
its anti-inflammatory activities have demonstrated in rat 
models of carrageenan-induced rat paw edema, cotton pellet-
induced granuloma, and a croton oil-induced granuloma 
pouch [40]. Constituents of the piper species have shown in 
vitro inhibitory activity against the enzymes responsible for 
leukotriene and prostaglandin biosynthesis, 5-lipoxygenase 
and COX-1, respectively [41]. These effects of piperine show 
a benefit for inflammatory diseases accompanied by severe 
pain; for example, rheumatoid arthritis. Researchers cleared 
that black pepper has antioxidant, antimicrobial, anti-
inflammatory, and gastro-protective effects.

Cayenne 
Capsaicin is included in topical treatments aimed at the 
relief of different neuropathic pain conditions, although it 
can produce skin irritation. Capsaicin and its analogs have 
used in topical creams and patches to treat chronic pain 
syndromes such as post-herpetic neuralgia, musculoskeletal 
pain, diabetic neuropathy, osteoarthritis, and rheumatoid 
arthritis [42]. It has also used to treat pain from rashes, 
psoriasis, mastectomy, and bladder disorders. Adverse effects 
(burning, stinging, and erythema) are normally limited to 
the application site, although respiratory irritations from 
cream inhalation and occasional systemic effects have 
been reported [43]. Its actual efficacy in pain relief is still 
somewhat in doubt due to the small number of participants 
and diverse definitions of pain used in studies. 

It has shown that capsaicin's stimulation in the early 
stages of arthritis produces chemical mediators and 
substance P, which induce pain in the inflamed joints 
[44]. An important distinctive feature of pepper fruits is 
the presence or absence of pungency. Hot peppers called 
chiles, chillis or chilis; conversely, non-pungent varieties 
referred to as sweet peppers, although the sugar content 
can vary greatly in the fruit. Hot peppers are characterised 
by different levels of pungency and other aroma and 
flavor molecules [45]. Hot peppers used fresh or dried in 
various pharmacological preparations and are widely used 
in cooking to enrich foods with their unique flavor. The 
spiciness of chili peppers is due to the presence of lipophilic 
alkaloids at different concentrations, collectively called 
capsaicinoids [46], Capsaicin and dehydrocapsaicin are the 
predominant molecules, representing ~90% of the total 
capsaicinoid content, and usually, the evaluation of their 
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quantity is fundamental for determining pungency. Some 
additional related compounds, such nordihydrocapsaicin, 
homocapsaicin, and homodihydrocapsaicin, are also present 
in minor concentrations in the fruits [47]. Capsaicinoids are 
synthesized and accumulated in the epidermal cells of the 
placenta and are transported into the apoplast and stored in 
the vesicles of the placenta, also called blisters [48]. Several 
health benefits have been associated with polyphenols 
and capsaicinoids present in different Capsicum genotypes 
and include antioxidant, antimicrobial, anti-inflammatory, 
antihypertensive, antihyperglycemic, metal chelating and 
antitumoral activities [49].

Cayenne and other chili peppers contain capsaicinoids, 
which are natural compounds that have anti-inflammatory 
properties, according to the Arthritis Foundation. Hot red 
peppers contain spicy compounds called capsaicinoids, which 
include capsaicin, dihydrocapsaicin, nordihydrocapsaicin, 
and other compounds [50]. Capcesacine utilized to treat 
inflammatory disorders such as psoriasis and rheumatoid 
arthritis [51].

Lavender
The anti-inflammatory, cell regenerating and pain-relieving 
features of lavender oil make it an excellent choice as 
an essential oil for arthritis. Lavender oil helps reduce 
inflammation around joints, thereby easing the pain. It 
belongs to the family of Lamiaceae. It contains camphor, 
terpinen-4-ol, linalool, linalyl acetate, beta-ocimene, and 1, 
8-cineole [52]. Its constituent varies in concentration and 
therapeutic effects with the different species. Linalool and 
linalyl acetate have maximum and great absorbing properties 
from the skin during massage with a depression of the 
central nervous system. Linalool shows sedative effects and 
linalyl acetate shows marked narcotic actions. These two 
actions may be responsible for its use in the relief of sleep 
disturbance patterns, improving the feeling of well-being, 
supporting mental alertness, and suppressing aggression and 
anxiety. Lavender oil shows its antibacterial and antifungal 
properties against many species of bacteria, especially when 
antibiotics fail to work, but the exact mechanisms are yet to 
be established. When talking about its use in aromatherapy, 
it used for the treatment of abrasions, burns, stress, and 
headaches, in promotion of new cell growth, skin problems, 
and painful muscles, and in boosting an immune system. This 
oil is used in the treatment of primary dysmenorrheal and 
has shown some promising results in one of the randomized, 
double-blind clinical trials [53].

Rosemary 
Rosmarinus officinalis L. is a medicinal plant that belongs to 
the Lamiaceae family and commonly known as rosemary 
[54]. Besides the culinary uses due to the characteristic 
aroma, this plant is also widely employed by indigenous 
populations, where it grows wild [55].

Rosemary, Rosmarinus officinalis L. (Labiatae) has been 
used in folk medicine to alleviate several diseases including 
headache, dysmenorrhea, stomachache, epilepsy, rheumatic 
pain, spasms, nervous agitation, improvement of memory, 

hysteria, depression, as well as physical and mental fatigue 
[56]. Today, rosemary grown worldwide but is an evergreen 
perennial shrub native to southern Europe and Asia especially 
the Mediterranean region [57]. Recently, noticeable scientific 
interest focused on the beneficial therapeutic properties 
of different kinds of rosemary extracts and their main 
constituents, such as carnosic acid, carnosol, and rosmarinic 
acid. Many studies on animal models or cultured cells 
indicate the range of medicinal properties of rosemary and 
its compounds such as anti-inflammatory and anti-oxidant 
[58, 59]. 

Rosemary has been widely used not only in cooking, 
especially to modify and enhance flavors, but also in 
traditional medicine, being a highly appreciated medicinal 
plant to prevent and cure colds, rheumatism, pain of muscles 
and joints [60-69]. 

Conclusion
Many investigations indicated that human suffering from 
patients dissatisfied with face treatments of rare alternative 
therapies. Traditional and folklore appear as principal 
alternative sources of medicine for controlling diseases. 
Although conventional therapies for RA commonly alleviate 
the symptoms, the high incidence of adverse reactions to 
these drugs has resulted in the exploration of alternative 
methods, particularly traditional remedies, for symptomatic 
relief of RA. Numerous medicinal plants have traditionally 
used for the management of RA.

The plants present in the review article cleared available 
effects of synthetic drugs used from the various herbal 
medicinal plants, which are good sources of active chemical 
constituents exhibiting potent therapy for arthritis. Increasing 
damage of complementary medicines used in arthritis in 
either tablets, capsules, or oils to relieve arthritic symptoms 
of pain and inflammation encourages the comprehensive 
research of herbal plants. The clinical studies reported that 
the mechanism of herbal plants cleared the greatest effect 
of plant extract containing phytoconstituents like flavonoids, 
terpenoids, alkaloids, and sterols doing antioxidant and anti-
inflammatory activity. The reports of previous studies in the 
review article concluded the effective usage of herbal plants 
in arthritis. 
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