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Rheumatoid arthritis is furthermost collective kind of inflammatory arthritis and a chief
root of disability. Although it did not make it to European settlements until the 17th
century, it had already been there for thousands of years among the first Native
American populations. In the beginning, people thought that immune complexes and
autoantibodies were the main culprits in the pathogenesis of RA. Independent of T-cells
cytokine networks and T-cell-mediated antigen-specific responses are associated with
aggressive tumor-like activity of rheumatoid synovium. The pathogenic factors of
rheumatoid arthritis can inform the development of specific therapeutic techniques to
decrease joint deterioration and inflammation in the synovium. Offers a thorough
analysis of the psychological research on the causes, consequences, and management of
rheumatoid arthritis (RA), a chronic condition with no known origin or cure that usually
progresses in an unpredictable manner. There is also a succinct synopsis of the pertinent
medical elements of RA. A review of the many effects of RA indicates that
psychologists can contribute significantly to the creation of standardized evaluation
methods to gauge the impact of RA.

INTRODUCTION

often destroyed, and ligaments and tendons

An inflammatory autoimmune disorder known as
RA can begin in tiny joints and spread to larger
ones, as well as the skin, eyes, heart, kidneys, and
lungs. It's a chronic condition that's symmetrical
and inflammatory. Joint cartilage and bone are

degenerate as well [ The patient usually
experiences excruciating pain as a result of the
irregularities and bone erosion caused by all of this
joint damage. Common symptoms of RA include
subcutaneous rheumatoid nodules, fatigue, fever,
decreased weight, and morning stiffness that lasts
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longer than thirty minutes in the affected joints.
The average age of onset for this condition is 35—
60, and it has the potential to both flare up and go
into remission. Also affecting children younger
than 16 years old, juvenile rheumatoid arthritis
(JRA) is comparable to RA but lacks the
rheumatoid factor 51, In Western countries, RA
affects an estimated 1% to 2% of the population
(5671 Orthoarthritis (OA) usually shows up in the
distal interphalangeal joint, although RA is more
commonly  observed in  the  proximal
interphalangeal (PIP) and metacarpophalangeal
(MP) joints in clinical practice. Wear and tear, not
an inflammatory condition, is the main cause of
OA, the most common form of arthritis. A
person's immune system, cardiovascular system,
or lungs are unaffected. In addition, OA typically
impacts just one side of the body, in contrast to the
symmetrical RA. Another telltale sign of RA is
the morning stiffness that patients report, which
typically persists for at least an hour. A common
symptom of osteoarthritis is morning stiffness,
which often subsides within twenty to thirty
minutes 4. Iconic representation of deformities
in joints associated with rheumatoid disease.
Hallux valgus manifests itself on the foot. Our goal
in treating RA is to minimise joint discomfort and
inflammation, maximise joint function, and
protect joints from damage and deformity.
Medications, weight training, education about the
disease, and rest are all components of therapy
programs. In most cases, the patient's needs and
overall health are the determining factors in the
treatment plan. This includes factors such as the
progression of the disease, the joints that are
impacted, age, overall health, occupation,
adherence, and education about the disease 101,

Etiology

The etiology of RA remains a mystery. Viruses,
hormones, genes, the environment, and the
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immune system could all have a role. The onset
and progression of disease can be impacted by
socioeconomic status, mental health, and lifestyle
choices 121,

Genetic factor

A family history of RA accounts for 50% of the
risk (31 In the US, about 60% of people with RA
share a similar epitope from the HLA-DR4 cluster.
Peptides can connect to some HLA-DR molecules
linked to RA, such as HLA-DR beta *0401, 0404,
or 0405.  This epitope is shared by HLA-DR1
(HLA-DR beta *0101), which makes some parts
of southern Europe more likely to get sick.
Different HLA-DR4 molecules, like HLA-DR
beta *0402, don't have this epitope, so they don't
protect 1. Multiple genes are implicated, not only
those belonging to the MHC complex. Genome
sequencing in RA families has shown multiple
genes, including PTPN22 and TRAFS5, that can
either protect against the disease or make it more
severe (15161 Researchers have identified over 150
possible loci with RA-related polymorphisms;
most of these are associated with seropositive
disease [7]. There is a wide variety of disorders
that manifest in children and adolescents, and
among these is JRA, often called JIA. JIA is
characterised by a lack of clear cause, starts before
the age of 16, and lasts longer than six weeks. JIA
is known to have complicated genetic features,
with several genes playing a part in onset and
symptoms of the disease 8. There is evidence
that the VTCNL1 gene and the IL2RA/CD25 gene
are JIA susceptibility loci ™. Imprinting and
epigenetics, according to some researchers, could
form the basis of future RA treatments and
research. Genetic imprinting from parents may
play a role in manifestation of RA, since it is far
more common in women than in males [20-2%,
When a child's genes are imprinted, it's because the
mother's genes express themselves differently than
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the father's genes due to differential chromosomal
methylation in the parent of origin 24, When
environmental factors cause methylation changes
in DNA rather than structural changes, this is
known as epigenetics 117,

Infectious agents

e Several infectious mediators have been
proposed as possible reasons of RA for many
years, such as Epstein-Barr virus (EBV) 2],
Mycoplasma species, as well as the rubella
virus. The following evidence obliquely
supports this suggestion:

e Occasionally, flu-like illnesses are reported
before arthritis develops.

e The capacity of different bacteria or bacterial
substances (such the cell walls of streptococci)
to cause arthritis in test animals

e Bacterial RNA and other bacterial compounds
found in patients' joints

e The ability of certain antimicrobial medicines
(such as minocycline, gold salts, and
antimalarial drugs) to change disease

e Additionally, there is growing evidence
linking periodontopathic bacteria to RA. As an
example, it has been found that synovial fluid
from RA patients comprises high levels of
antibodies against anaerobic bacteria, like
Porphyromonas  gingivalis, a common
pathogen that can lead to periodontal
infections 26271,

Hormonal factors

More women than males experience RA,
symptoms improve during pregnancy, reappear in
early postpartum passe, and oral contraceptive
users have a lower risk of developing the
condition. One potential risk factor for RA is
hyperprolactinemia 1281,

Factors related to lifestyle and occupation
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Primary existence peril factor for RA is tobacco
smoking.

Smokers carrying two replicas of HLA-SE have a
40-fold increased chance of getting RA,
highlighting the substantial impact of genetic
variables on risk. The risk that a person has after
quitting smoking might not go back to how it was
before smoking for as long as twenty years 2],

These are some dietary risk factors for RA [2°1:

e Consumption of red meat
e Lack of vitamin D

e Too much coffee

e Excessive use of salt

Data from the Nurses' Health Study showed that a
decreased incidence of RA was connected with a
healthy lifestyle. Five aspects of a person's
lifestyle were examined in the research: diet,
exercise, BMI, smoking, and alcohol intake. An
estimated 34% of RA cases may be prevented if
people followed four healthy lifestyle variables,
according to the population attributable risk
estimate (39,

Occupational risk

Coal mining and other dusty occupations that
expose workers to silica were found to be strongly
associated with RA by Schmajuk et al. odds ratio
for RA was 4.3 for individuals in group with the
highest level of ergonomic exposure B4,

Pathophysiology

Joints and other affected organs are the primary
sites of manifestation for RA, which mainly begins
as a condition of chronic cellular activity that
causes autoimmunity and immune complexes.
Joint degeneration and inflammation of the
synovial membrane are the main symptoms of the
condition, and they are both caused by
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synoviocytes that resemble fibroblasts. There are
three stages to RA progression, each marked by
the involvement of distinct cytokines that cause
tissue damage: initiation, amplification, and
chronic inflammation 2351,

Non-specific inflammation

Once set in motion, the mechanisms that allow for
an abnormal immune response to continue and
even become permanent 2. These disorders
impact the regulation of the adaptive immune
response and are inherited. Cigarette smoking
stands out among the many environmental and
genetic factors that can increase the likelihood of
RA [B53 Some environmental and hormonal
factors, like postpartum anxiety and using
hormonal drugs, may make women more likely to
get cancer. Positive feedback mechanisms that
typically maintain tolerance can be overridden by
some antigens, such as IgG Fc bound by RAF and
citrullinated fibrinogen coupled by antibodies to
citrullinated peptides (ACPA, or anti-citrullinated
protein antibody), leaving the immune system
more susceptible. For thirty years, people have
argued about the relative roles of T cell products
and immunological complexes made by B cells in
RA inflammation. Neither cell type is needed for

inflammation, but autoantibodies against IgGFc
(also called rheumatoid factors and ACPA) are,
and ACPA is 80% accurate for diagnosing RA 8],
It is thought that antibodies that are not properly
glycosylated cause RA and other inflammatory
diseases to make joints swell 39,

Magnification in synovium

Plasma cells derived from B lymphocytes produce
large quantities of rheumatoid factors and ACPA
of the IgG and IgM classes once the systemic
aberrant immune response has been set up;
however, symptoms may not appear for years.
Complement activates macrophages  after
connecting to the Fc receptor, exacerbating RA's
already severe inflammation U9, Due to
alterations in the antibody's N-glycans that
promote inflammation, autoreactive antibodies
attach to Fc receptors in RA patients B, This
exacerbates synovial inflammation by increasing
joint oedema, vasoconstriction, and the
recruitment of activated T-cells, namely CD4 in
localized clusters and CD8 in more extensive
infiltrates.  Dendritic cells and  synovial

macrophages offer antigens that activate the
immune response through the expression of MHC
class 11 molecules (1,
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Pannus, which is characterized by extensive
angiogenesis, enzymes that cause tissue
destruction, and the development of granulation
tissue at synovial lining edges are hallmarks of this
disorder ™. A rise in calprotectin levels is
indicative of joint degeneration, synovial
thickening, and underlying bone and cartilage
breakdown [“31. Cytokines and chemokines attract
and collect immune cells in the joint area. These
cells include monocytes, activated fibroblast-like
synoviocytes, and T- and B cells. The
development of osteoclasts, which tear down bone
tissue, is eventually caused by them through
RANKL and RANK signaling B2, The
synovium's fibroblast-like synoviocytes in RA
have a distinct phenotype in comparison to cells
observed in healthy tissues. It is possible to
identify characteristics that distinguish rheumatoid
arthritis fibroblast-like synoviocytes from healthy
ones, based on their aggressive nature and the
impact these cells have on the joint environment.
Rheumatoid  arthritis  synoviocytes,  which
resemble fibroblasts, have eight distinct features,
four of which are cell-extrinsic and seven of which
are cell-intrinsic. External to RA cells FLS
features include an increase in osteoclasts and
bone erosion, a function in cartilage breakdown,
the development of new synovial blood vessels,

and the recruitment and activation of immune cells
[33]

Herbal Drugs used in rheumatoid arthritis [44

Sr. Ingredients Purpose
No.

1. Aloe-vera Linn Anti-inflammatory
2. Ashwagandha Insomnia

3. Shallaki Anti-atherosclerotic
4 Black pepper Pro-inflammatory

cytokines

5. Black cohosh Reduce inflammation
6. Cats claw Reduce pain

7. Ginger Reduce pain

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

8. Turmeric Relieve symptoms of
arthritis

9. Milkweed Treating diarrhea

10. Green tea Improve mental
alertness

11. Banyan tree Wound healing,
Skincare

12. Deodar cedar Anti- fungal

fremedly and
disinfectant
13. Barringtonia Rid out intestinal
worm

14. Mango Treat heart stroke

15. | Tinospora gulancha Cancer, jaundice

16. Night jasmine Reduces anxiety,
Arthritis

17. Indian sarsaparilla Detoxifying the

body, Syphilis

18. Chaste tree Menopause

19. Abuta Migraine, joint pain

20. Aginbuti Anti-arthritic activity

1. Aloe vera Linn [#4
Common Name- Lily of the desert, Curacao aloe
Biological Name- Aloe barbadense

Family- Liliaceae

Fig.1. Aloe.

Chemical constituents: Barbaloin, Aloe-emodin,
anthranilic and aloetic acid, are anthraquinones
found in aloe vera pulp, whereas 2'-O-
feruloylaloesin and Aloe resin A are phenolic
compound fractions found in aloe vera leaf skin.
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Uses: Many skin issues, such as eczema, poison
Ivy, bruises, insect stings, and small cuts, could be
alleviated with the help of aloe vera. Additionally,
it has antifungal and antibacterial effects, and it
purifies the blood, dilutes the urine, tones the

uterus, stimulates spermatogenesis, induces
laxation, reduces fever, and more. In Sprague
Dawley rats, aloe vera extract reduced

inflammation and arthritis when applied topically
after adjuvant-induced arthritis.

2. Ashwagandha
Common Name- withania root, Winter cherry
Biological Name- Withania somnifea Linn.

Family- Solanaceae

Fig.z. Withania somnifera Linn.

Chemical composition- The primary medicinal
secondary metabolites found in Ashwagandha are
withanolides (steroidal lactones) and alkaloids.
The most important component of the several
alkaloids is withanine.

Uses- Animal and human studies on
ashwagandha's effects on inflammation, anxiety,
neurological disorders, and Parkinson's disease
have yielded encouraging results. Ashwagandha,
if consumed regularly, may inhibit or halt the
progression of cancer in humans.  Ageing,
anaemia, arthritis, weariness, stress problems, and
physical fitness are just some of the many health

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

issues that it aids in addressing with progressive,
long-lasting effects. In rats with adjuvant-induced
arthritis, the anti-arthritic efficacy of withenia
somnifera Linn., root powder when administered
orally was seen.

3. Shallaki
Common Name- Boswellia/Indian Frankincense
Biological Name- Boswellia serrata Linn.

Family- Burseraceae

Chemical composition- The only difference
between alpha- and beta-boswellic acids, both of
which have the molecular formula C30H4803, is
that the former has an additional hydroxyl group
and the latter has a triterpene structure. One or
more functional groups, a carboxyl group, and a
pentacyclic triterpene characterise boswellic acids,
an organic acid class.

Uses: Boswellia serrata extract has a natural anti-
inflammatory activity in regions with prevalent
chronic inflammation by suppressing the
generation of pro-inflammatory cytokines and
mediators. Arthritis patients taking non-steroidal
anti-inflammatory  drugs may  experience
accelerated joint damage because these drugs
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break down glycosaminoglycan synthesis.
Boswellia serrata Linn., on the other hand, slows
down this metabolism.

4. Black pepper
Common Name- Pepper
Biological Name- Piper nigrum Linn.

Family- Piperaceae

Fig. 4: Black pepper

Chemical composition: Black pepper is rich in
volatile flavourings called terpenes, and it also
contains nitrogen-containing compounds in its
oils. The principal fragrance components of black
pepper include myrcene, butyric acid, a- and f-
pinene, a-phellandrene, linalool, limonene, methyl
propanal, 2- and 3-methylbutanal, and 3-
methylbutyric acid.

Uses- It has stimulating, stomachic, carminative,
and fragrant properties. It causes more stomach
juices to be secreted. Additionally, it makes some
medications more bioavailable. Black pepper is
separated from piperine. When piperine is taken
orally for eight days at doses of 20 and 100
mg/kg/day, it reduces the symptoms of acute paw
arthritis caused by carrageenan.

5. Black cohosh

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

Common Name- Black snakeroot, bugwort
Biological Name- Actaea racemosa Linn.

Family- Ranunculaceae

Fig. 5: Actaea racemosa Linn.

Chemical composition: Caffeic acid, ferulic acid,
isoferulic acid, hydroxycinnamic acids, and their
compression products via glycolyl
phenylpropanoids—also referred to as cimicifugic
acids, such as fukinolic acid—are the main
phenolic components of black cohosh.

Uses: Some of the many ailments it helps alleviate
include arthritis, snake bites, kidney difficulties,
diarrhea, dieresis, dyspepsia, and malaria.
Additionally, it has insect-repellent properties. It
helps with a lot of women's health issues, such
menopause. Black cohosh can reduce the
inflammatory symptoms of arthritis.

6. Cat’s claw
Common Name- Hawk's claw, saventaro
Biological Name- Uncaria tomentosa

Plant family- Rubiaceae
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Fig. 6: Uncaria Tomentosa

Chemical composition: Aguamarine,
corynanthidine, corynoxeine, cinchocaine,
epicatechin, daucosterol, hirsutine, harmane,
hirsuteine, lyaloside, Iso-pteropodine, loganic
acid, oleanolic acid, mitraphylline, procyanidins,
palmitoleic acid, rutin, pteropodine quinovic acid
glycosides, rhynchophylline,  speciophylline,
sitosterol, stigmasterol, and strictosamides are
some of the phytochemicals that can be found in it.

Uses: Cancer, HIV infection, stomach ulcers,
Charon's disease, malignancies, diabetes, and
chronic fatigue are among the conditions for which
it is utilized. Additionally, it serves as an
antibacterial agent.

7. Milkweed
Common Name- Giant Swallow Wort
Biological Name- Calotropis Procure Linn.

Family- Asclepiadaceae

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

Fig. 7: Calotropis procure Linn.

Chemical composition: Among the several
biologically active chemical groups discovered in
Calotropis obtain were cardenolidestannins,
steroids, glycosides, terpenoids, phenols, sugars,
flavonoids, alkaloids, and saponins.

Uses- Different parts of this plant have been said
to have anti-inflammatory, pain-relieving,
antioxidant, and antifungal qualities. The latex
from this plant has strong anti-inflammatory
effects on a number of animal models. The latex
petroleum extract35 is very good at killing germs.
It has been shown that rubber and its methanolic
extract both stop inflammatory cells from getting
in and stop oedema from different types of
inflammation from getting worse. It also improves
the ability of rats with monoarthritis that was
caused by an experiment to move around.

8. Green tea
Biological Name- Camellia sinensis Linn.

Family- Theaceae
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Fig. 8: Camellia sinensis Linn.

Chemical composition: Flavanols, catechins,
polysaccharides, proteins, alkaloids, saponins,
spermidine derivatives, and anthocyanins are
among the chemical substances present in tea
blossoms.5 May suppression of TNFa, IFNy, and
COX-2, inflammatory mediators in 2024

Uses: (-) Green tea's most important catechin is
epigallocatechin, which is a powerful antioxidant.
It reduced frequency and strictness of collagen-
induced arthritis.

9. Banyan tree
Common Name- Banyan tree or Barga
Biological Name- Ficus bengalensis Linn.

Family- Moraceae

Chemical  composition:  significance in
chemophenetic investigations. Many species of
Ficus include bioactive secondary metabolites,

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

such as phenolic compounds, ceramides, stilbenes,
triterpenoids,  xanthones, cerebrosides, and
steroids.

Uses: The medicinal ingredients extracted from
this plant are said to be quite beneficial for a
number of ailments, including tonic, astringent,
diabetic, leucorrhea, menorrhea, mental disorders,
and dysentery. This group's bark, leaves, and fruits
have anti-inflammatory, anti-septic, astringent,
hemostatic, antioxidant, and anticancer properties.

10. Deodar cedar

Common Name- Marathi Deodar, Deva Daru,
Cedar

Biological Name- Cedrus deodara

Family- Pinaceae

~

Fig. 10: Cedrus Deodara

The main

two
components of the C. deodara samples were
Atlantan (15.0-61.6%) and Himachalane (23.5-
68.5%). The wood of C. deodara also included cis-

Chemical composition:

a-bisabolene, oxidohimachalene, dehydro-ar-
himachalane, himachalane oxide, and himachalol.

Uses: Since ancient times, rheumatoid arthritis and
inflammation have been treated using Cedrus
deodara wood in Ayurvedic medicine.

Marketed Formulation Available 43I
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e The Himalaya wellness firm markets the
Himalaya Rumalaya Forte tablet.

e The pills for Baidya Nath Rumartho Gold
Plus

e Rheumartho Gold Plus Capsule with Gold

e Dabur India Limited is the company that
markets Dabur's Rheumatil Tablet.

e Patanjali Ayurved Ltd. is the company that
markets the Divya ortho grit pill.

e The GO365 Nutra Tablet is marketed by
Charka Pharma Pvt Ltd.

e Dr. Vaidya Company markets Sandhivati
Capsules.

e Divisa Store sells Ortho Ayurvedic
Capsules in India.

e Green Cross Health Innovation is the
company that markets Vita Green Shallaki

e Zealous Health Pvt Ltd is the company that
markets Rheumizap Tablet.

e Kapiva Adret Retail Pvt. Ltd. is the
distributor of Artho Sure Capsules 60 CAP
Sis 4],

REFERENCES

1. Lee JE, Kim IJ, Cho MS, Lee J. A case of
rheumatoid vasculitis involving hepatic artery
in early rheumatoid arthritis. J Korean Med
Sci. 2017 Jul;32(7):1207-10.
d0i:10.3346/jkms.2017.32.7.1207

2. Fox CQ, Ahmed SS. Physician Assistant’s
Clinical Review Cards. Philadelphia: F.A.
Davis Company; 2002. p. 138-9.

3. Mclnnes 1B, Schett G. The pathogenesis of
rheumatoid arthritis. N Engl J Med. 2011
Dec;365(23):2205-19.
doi:10.1056/NEJMral1004965

4. Chaudhari K, Rizvi S, Syed BA. Rheumatoid
arthritis: current and future trends. Nat Rev
Drug Discov. 2016 May;15(5):305-6.
d0i:10.1038/nrd.2016.21

=\

‘V’V;E%';\y' INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

\‘“%//\\4/

5.

10.

11.

12.

Picerno V, Ferro F, Adinolfi A, Valentini E,
Tani C, Alunno A. One year in review: the
pathogenesis of rheumatoid arthritis. Clin Exp
Rheumatol. 2015 Jul-Aug;33(4):551-8.
Alamanos Y, Voulgari PV, Drosos AA.
Incidence and prevalence of rheumatoid
arthritis, based on the 1987 American College
of Rheumatology criteria: a systematic review.
Semin Arthritis Rheum. 2006 Dec;36(3):182—
8. doi:10.1016/j.semarthrit.2006.08.006
Chopra A, Abdel-Nasser A. Epidemiology of
rheumatic musculoskeletal disorders in the
developing world. Best Pract Res Clin
Rheumatol. 2008 Aug;22(4):583-604.
doi:10.1016/j.berh.2008.07.001

McGonagle D, Hermann KG, Tan AL.
Differentiation between osteoarthritis and
psoriatic arthritis: implications for
pathogenesis and treatment in the biologic
therapy era. Rheumatology (Oxford). 2015
Jan;54(1):29-38.
doi:10.1093/rheumatology/keu328

Piyarulli D, Koolaee RM. A 22-year-old
female with joint pain. In: Piyarulli D, Koolaee
RM, editors. Medicine Morning Report:
Beyond the Pearls. Philadelphia: Elsevier;
2016. p. 65-77.

Staheli LT. Lower extremity management. In:
Staheli LT, Hall JG, Jaffe KM, Paholke DO,
editors.  Arthrogryposis: A Text Atlas.
Cambridge: Cambridge University Press;
1998. p. 55-73.

Smolen JS, Aletaha D, Barton A, Burmester
GR, Emery P, Firestein GS, et al. Rheumatoid
arthritis. Nat Rev Dis Primers. 2018 Feb;
4:18001. doi:10.1038/nrdp.2018.

Smolen JS, Aletaha D, Mclnnes IB.
Rheumatoid arthritis. Lancet.
2016;388(10055):2023-38.

. Matcham F, Rayner L, Steer S, Hotopf M. The

prevalence of depression in rheumatoid
arthritis; a systematic review and meta-

2687 |Page



14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Sanika Gurav, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 6, 2678-2689 | Review

analysis. Rheumatology. 2013;52(12):2136—
48.

MacGregor AJ, et al. Characterizing the
quantitative  genetic  contribution  to
rheumatoid arthritis using data from twins.
Arthritis Rheum. 2000;43(1):30-7.

Gregersen PK, Silver J, Winchester RJ. The
shared epitope hypothesis. Arthritis Rheum.
1987;30(11):1205-13.

Begovich AB, et al. A missense SNP in a gene
encoding a protein tyrosine phosphatase
(PTPN22) is associated with RA. Am J Hum
Genet. 2004;75(2):330-7.

Plenge RM, et al. TRAF1-C5 as a risk locus
for rheumatoid arthritis. N Engl J Med.
2007;357(12):1199-209.

Okada Y, et al. Genetics of rheumatoid
arthritis contributes to biology and drug
discovery. Nature. 2014;506(7488):376-81.
Petty RE, et al. International League of
Associations for Rheumatology classification
of juvenile idiopathic arthritis. J Rheumatol.
2004;31(2):390-2.

Hinks A, et al. Fine-mapping the MHC locus
in juvenile idiopathic arthritis. Arthritis
Rheumatol. 2013;65(6):1474-82.

Hughes LB, et al. Gender influences the
frequency of the shared epitope in rheumatoid
arthritis. Arthritis Rheum. 2002;46(9):2409—
13.

Orozco G, et al. Genetic variants in the
IL2/IL21 region are associated with
rheumatoid arthritis. Nat Genet.

2007;39(9):1122-6.

Klareskog L, et al. Smoking, HLA-DR genes,
and autoimmunity. Ann Rheum Dis.
2006;65(6):707-11.

Duffy DL, et al. A twin study of rheumatoid
arthritis. Arthritis Rheum. 1998;41(5):818-23.
Liu Y, et al. Epigenome-wide association data
implicate DNA methylation as an intermediary

=\

‘V’V;E%';\y' INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

\‘“%//\\4/

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

of genetic risk in rheumatoid arthritis. Nat
Biotechnol. 2013;31(2):142—7.

Toussirot E, Roudier J. Epstein—Barr virus
and systemic autoimmune diseases. Clin Rev
Allergy Immunol. 2008;34(3):285-91.

Scher JU, Abramson SB. The microbiome and
rheumatoid arthritis. Nat Rev Rheumatol.
2011;7(10):569-78.

Mikuls TR, et al. Antibody responses to
Porphyromonas gingivalis in subjects with RA
and their relatives. Arthritis Rheum.
2009;60(7):1791-800.

Cutolo M. Hormone therapy in rheumatic

diseases. Best Pract Res Clin Rheumatol.
2004;18(2):227-38.
Karlson EW, et al. Smoking, genetic

predisposition, and risk of RA. Arthritis
Rheum. 1999;42(5):909-17.

Sparks JA, et al. Healthy lifestyle and the risk
of rheumatoid arthritis: Results from two
prospective cohort studies. BMJ.
2019;365:11651.

Schmajuk G, et al. Occupational exposures
and the risk of rheumatoid arthritis: Results
from a population-based case—control study.
Arthritis Care Res. 2020;72(2):193-201.
Nygaard G, Firestein GS (June 2020).

"Restoring  synovial homeostasis  in
rheumatoid arthritis by targeting fibroblast-
like  synoviocytes”.  Nature  Reviews.
Rheumatology. 16 (6): 316-333.
d0i:10.1038/s41584-020-0413-5. PMC
7987137. PMID  32393826.  S2CID
218573182.

Shah A (2012). Harrison's Principles of
Internal Medicine (18th ed.). United States:
McGraw Hill. p. 2738. ISBN 978-0-07-
174889-6.

Sugiyama D, Nishimura K, Tamaki K, et al.
(January 2010). "Impact of smoking as a risk
factor for developing rheumatoid arthritis: a
meta-analysis of observational studies" (PDF).

2688 |Page



36.

37.

38.

39.

40.

41

Sanika Gurav, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 6, 2678-2689 | Review

Annals of the Rheumatic Diseases. 69 (1): 70—
81. doi:10.1136/ard.2008.096487. PMID
19174392. S2CID 11303269. Archived from
the original (PDF) on 2021-03-01. Retrieved
2018-04-20.

Padyukov L, Silva C, Stolt P, et al. (October
2004). "A gene-environment interaction
between smoking and shared epitope genes in
HLA-DR provides a high risk of seropositive
rheumatoid arthritis". Aurthritis and
Rheumatism. 50 3085-3092.
doi:10.1002/art.20553.

Hua C, Daien Cl, Combe B, et al. (2017).
"Diagnosis, prognosis and classification of
early arthritis: results of a systematic review
informing the 2016 update of the EULAR
recommendations for the management of early
arthritis". RMD Open. 3 (1): e000406.
doi:10.1136/rmdopen-2016-000406. PMC
5237764. PMID 28155923.

Maverakis E, Kim K, Shimoda M, et al.
(February 2015). "Glycans in the immune
system and The Altered Glycan Theory of
Autoimmunity: a critical review". Journal of
Autoimmunity. 57 (6): 1-13. doi:10.1016/
jjaut. 2014.12.002. PMC 4340844. PMID
25578468.

Boldt AB, Goeldner I, de Messias-Reason 1J
(2012). "Relevance of the lectin pathway of
complement in rheumatic diseases”. In
Makowski G (ed.). Advances in Clinical
Chemistry. Vol. 56. Elsevier. pp. 105-153.
doi:10.1016/B978-0-12-394317-0.00012-1.
ISBN 978-0-12-394317-0. PMID 22397030.
Jonsson AH, Zhang F, Dunlap G, et al. (June
2022). "Granzyme K+ CD8 T cells form a core
population in inflamed human tissue". Science
Translational Medicine. 14 (649): eabo0686.
doi:10.1126/scitransimed. Abo 0686. PMC
9972878. PMID 35704599.

. Elshabrawy HA, Chen Z, Volin MV, et al.
(October 2015). "The pathogenic role of

(20):

=\

‘V’V;;*%';\y' INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

\‘“%//\\4/

42.

43.

44,

45.

angiogenesis  in  rheumatoid  arthritis".
Angiogenesis. 18 4): 433-448.
doi:10.1007/s10456-015-9477-2. PMC

4879881. PMID 26198292.

Abildtrup M, Kingsley GH, Scott DL (May
2015). "Calprotectin as a biomarker for
rheumatoid arthritis: a systematic review". The
Journal of Rheumatology. 42 (5): 760-770.
doi:10.3899/jrheum.140628. PMID 25729036.
S2CID 43537545.

Chiu YG, Ritchlin CT (January 2017).
"Denosumab: targeting the RANKL pathway
to treat rheumatoid arthritis”. Expert Opinion
on Biological Therapy. 17 (1): 119-128.
doi:10.1080/14712598.2017.1263614. PMC
5794005. PMID 27871200.

Kaur A, Nain P, Nain J. Herbal plants used in
treatment of rheumatoid arthritis: a review. Int
J Pharm Pharm Sci. 2012;4(4):44-57.

Somani, V. and Jain, A. (2022) “Study of
Some Herbal Formulations Available for
Rheumatoid Arthritis Treatment in Indian
Market”, Journal of Pharmaceutical Research
International, 34(20B), pp. 27-33. doi:
10.9734/jpri/2022/v34i20B35830.

HOW TO CITE: Sanika Gurav*, Shruti Choudhari,
Shweta Patil, Tejasvini Kamble, Shradha Lokare, Dr.
Jadge D. R., A Comprehensive Review of Insights into
Rheumatoid Arthritis: From Pathophysiology to Herbal
Remedies, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 6,
2678-2689. https://doi.org/10.5281/zenodo.15655436

2689 |Page



