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Capaian Pembelajaran (Mahasiswa mampu …)

• memahami gejala dan kondisi osteoarthritis, RA, dan gout

• memahami jenis tanaman obat yang digunakan untuk arthritis

• memahami mekanisme kerja, ESO, dan interaksi yang berhubungan dengan 
penggunaan OT tsb

• mengaplikasikan fitoterapi pada kondisi arthritis berdasarkan data ilmiah
masing-masing OT



Arthritis joint (arthro) + inflammation (itis)

Osteoarthritis

Rheumatoid arthritis

Gout



Osteoarthritis (OA)
Degenerative joint disease (DJD)



OA represents a failure of the chondrocytes to maintain a proper 
balance between cartilage formation and destruction

Normal joint vs osteoarthritis



Type A: macrophage-
like synovial cell 
phagocytosis

Type B: fibroblast-like 
synovial cell 
Secrete hyaluronic 
acid, & proteins 
complex (mucin) of 
synovial fluid

Synovial 
cell



Involvement of the synovium in OA pathophysiology



Tx: Hyaluronic acid injection

Tx: Chondroitin 
sulfate



Rheumatoid Arthritis



Gout is a systemic inflammatory disease (autoimmune disease) that affects the 
peripheral joints in a symmetrical pattern



American College of Rheumatology (ACR) 1987
1. Morning stiffness
2. Arthritis of 3 or more joints
3. Arthritis of hand joints
4. Symmetric arthritis
5. Rheumatoid nodules
6. Serum rheumatoid factor
7. Radiographic changes

Rheumatoid arthritis if 4 of 7 criteria are satisfied. Criteria 1-4 must

have been present for at least 6 weeks.

Diagnostic Criteria for RA



Swan neck deformities in RA

Flexion in DIP

Hyperextension in PIP



Pathways regulating chondrocyte 
activation and cartilage degradation in RA

A contextual framework for the pathogenesis of RA

CCP: 
cyclic 
citrullinated 
peptide



PATHOGENESIS OF 
RHEUMATOID 

ARTHRITIS 



An overview of the cytokine-mediated regulation of synovial interactions



Tx: Adalimumab (Anti-TNF 
monoclonal)



Selected key cytokine activities implicated in the pathogenesis of RA



Selected key cytokine activities implicated in the pathogenesis of RA



APRIL, a proliferation-inducing ligand; 
BAFF, B-cell activating factor; 
BMP, bone morphogenetic protein; 
COX, cyclooxygenase; 
DTH, delayed-type hypersensitivity; 
DC, dendritic cell; 
FFA, free fatty acid; 
FGF, fibroblast growth factor;
GAG, glycosaminoglycans; 
IFN, interferon; 
IL, interleukin; 
iNOS, inducible nitric-oxide synthase; 
LT, lymphotoxin; 
MIF, macrophage migration-inhibitory factor;
MMP, matrix metalloproteinase; 

NK, natural killer; 
PDGF, platelet-derived growth factor; 
PG, prostaglandin; 
PLA2, phospholipase A2; 
PMN, polymorphonuclear leukocyte; 
RANKL, receptor activator of nuclear factor-κB (RANK) 
ligand; 
ROI, reactive oxygen intermediate; 
TCR, T-cell receptor; 
TGFβ, transforming growth factor-β; 
TH, T helper; 
TIMP, tissue inhibitor of MMPs; 
TNF, tumour-necrosis factor; 
TReg, regulatory T; 
VEGF, vascular endothelial growth factor.



Gout



Gout is the result of chronically elevated uric acid/urate concentration in plasma 
(hyperuricemia: > 7 mg/dL)

Tophi are aggregates of sodium 
urate monohydrate crystals





APRT: adenine 
phosphoribosyltransferase

HGPRT: hypoxanthine
guanine
phosphoribosyltransferase 

Tx: Allopurinol (xanthine 
oxidase inhibitor)



METABOLISM OF 
URIC ACID AND 
RISK FACTORS FOR 
GOUT

Crystallization of 
monosodium urate (MSU) 
occurs when uric acid 
levels exceed the 
saturation point, through 
inefficient elimination or 
excessive production of 
uric acid



IMMUNOPATHOGENESIS OF GOUT



CHECKPOINTS IN THE 
PROGRESSION FROM 

HYPERURICAEMIA TO THE 
CLINICAL MANIFESTATIONS 

OF GOUT

Uptake of MSU crystals by 

monocytes involves interaction 

with components of the innate 

immune system, including Toll-like 

receptors (TLRs) and the NALP-3 

(NLRP 3) inflammasome

complex that drives production of 

interleukin(IL)-1β The 

inflammatory effects of MSU are 

IL-1-dependent



We know its cause: deposition of urate crystals in and 
around peripheral joints

Crystals form when serum uric acid (SUA) levels rise 
above the critical ‘saturation point’ for crystal formation

In people with persistently raised SUA levels, crystals slowly 
but continuously accumulate without causing symptoms

When sufficient crystals have formed in cartilage, some 
occasionally ‘spill out’ into the joint cavity, triggering severe 
inflammation of the joint lining and presenting as an acute 
attack  Over many years, acute attacks can increase in 
frequency and spread to involve other joints

Explanation of the causes of gout, including the following key point:



In addition to acute attacks, continuing crystal 
deposition might eventually result in hard, slowly 
expanding lumps of crystals (tophi) that can cause 
pressure damage to joint cartilage and bone and 
can even appear as palpable lumps under the skin 
 In some people, tophi could result in 
irreversible joint damage and cause regular 
chronic pain on using the joints

Reduction and maintenance of SUA levels 
below the saturation point stops 
production of new crystals and encourages 
existing crystals to dissolve, so eventually 
there are no crystals and therefore no gout

Explanation of the causes of gout, including the following key point:



Phytotherapy



Selected herbal therapies
Herbs Diseases Grades

Aenina OA C

Ash Gout C

Ashwagandha OA C

Avocado OA B

Black cohosh OA, RA C

Borage RA B

Boswellia OA, RA C

Bromelain RA C

Cat’s claw OA, RA C

Cherry Arthritis, gout B

Devil’s claw OA B

Feverfew RA C



Selected herbal therapies
Herbs Diseases Grades

Ginger OA, RA C

Mistletoe Arthritis C

Rose hip OA B

Stinging nettle Arthritis C

Turmeric OA, RA C

Willow OA
RA

A
C



Principle & practice 
of phytotherapy
page 152

Herb and spice constituents may inhibit extravasation in the 
inflammatory response



Principle & practice 
of phytotherapy
page 152

Herb and spice constituents may inhibit extravasation in the 
inflammatory response



Herbs may inhibit migration through inflamed endothelial cells

Principle & practice of phytotherapy page 152



Phytotherapy for Osteoarthritis



POTENTIAL RENAL ACID LOADS (PRAL) OF CERTAIN FOOD 
GROUPS AND COMBINED FOODS

A positive value 
means that the 
food is acidic

A negative value 
indicates 
alkalinity



Phytotherapy for OA
Alkaline-forming herbs

• Key herb: Apium (celery seed)  ↑ the excretion of acidic metabolites in 
the urine (also has anti-inflammatory activity)

• Dandelion leaves

Depuratives (alteratives)

• Burdock and yellow dock  clearance of metabolic waste from the body

• Key herb: nettle leaf

Anti-inflammatory herbs

• Boswellia, ginger and turmeric

• Rehmannia, Bupleurum and Boswellia  modify cytokines and other 
inflammatory processes

• Feverfew  working on NF-κB activation

Analgesic herb

• Key heb: Willow bark



Willow (salix spp.)
Grade A: Strong evidence for OA

MoA

Inhibit COX-2

Inhibit proinflammatory cytokines (TNF-α, IL-1β, IL-6)  weak



Anti pyretic

Anti inflammatory

Anti pyretic

Anti inflammatory

Antiplatelet

Gastric irritant

To minimalize 

gastric irritant

(Willow bark)



Avocado (Persenia americana)
Grade B: Good evidence for OA of the knee & hip

Avocado 
oil

Soybean 
oil

Avocado/ 
Soybean 

Unsaponifiable
(ASU)

Β-sitosterol

FREE-RADICAL SCAVENGER



Avocado (Persenia americana)
Grade B: Good evidence for OA of the knee & hip

Prevent the breakdown the cartilage & promote cartilage repair
MoA

• ↑ synthesis of aggrecan, a key component of cartilage

• Inhibit inflammatory cytokine IL-1, which cause cartilage breakdown

• Prevent mononuclear cells for entering inflamed tissue surrounding cartilage  inhibit 
IL-1 release

• ↑ production of molecule that may protect cartilage, including TGFβ-1 & -2 and PAF-1

Dose

• When used as fruit, avocado is not standarized

• 300-600 mg for 3 month to 2 years



Phytotherapy for Rheumatoid arthritis



Borage (Borage officinalis)
Grade B: Good scientific evidence for RA

MoA

GLA increases levels of PGE and cAMP which suppress the TNF-α
synthesis

Dose

In clinical studies  borage oil has been standardized to 23-25% GLA

For RA  1-3 g of GLA in borage seed oil 1dd1 up to 24 weeks or 9 
capsules of borage oil (1,1 g of GLA) 1dd1 for 12 weeks



A Randomized, Pilot Study to Assess the Efficacy 
and Safety of Curcumin in Patients with Active RA

Curcumin is known to possess potent antiinflammatory and antiarthritic properties. This pilot
clinical study evaluated the safety and effectiveness of curcumin alone, and in combination
with diclofenac sodium in patients with active rheumatoid arthritis (RA). Forty-five patients
diagnosed with RAwere randomized into three groups with patients receiving curcumin (500
mg) and diclofenac sodium (50 mg) alone or their combination. The primary endpoints were
reduction in Disease Activity Score (DAS) 28. The secondary endpoints included American
College of Rheumatology (ACR) criteria for reduction in tenderness and swelling of joint
scores. Patients in all three treatment groups showed statistically significant changes in their
DAS scores. Interestingly, the curcumin group showed the highest percentage of improvement
in overall DAS and ACR scores (ACR 20, 50 and 70) and these scores were significantly better
than the patients in the diclofenac sodium group. More importantly, curcumin treatment was
found to be safe and did not relate with any adverse events. Our study provides the first
evidence for the safety and superiority of curcumin treatment in patients with active RA, and
highlights the need for future large-scale trials to validate these findings in patients with RA
and other arthritic conditions

Chandran & Goel, 2012



Phytotherapy for Gout



Phytotherapy for gout
Uricosuric agent

• key herb: celery seed  its activity can be improved by combination with dandelion 
leaves

• Gravel root  inhibit xanthine oxidase

• Nettle and birch leaves  assisting uric acid removal

Depurative herbs

• Key herb: sarsaparilla

Anti-inflammatory herbs

• Herbs containing significant levels of salicylates (willow bark and meadowsweet) are 
probably best avoided inhibit uric acid excretion

• Same with anti-inflammatory for OA

Choleretic herbs

• indicated in a patient who exhibits symptoms of poor bile production.

• Key herb: dandelion root and globe artichoke





Celery (Apium graviolens)

MoA

Inhibit xanthine oxidase



Cherry (Prunus sp.)
Grade B: Good scientific evidence for arthritis, gout

Phytochemical compounds

Anthocyanin, hydroxycinnamate, 
dehydroascorbic acid (DHA)

MoA

Lower plasma urate concentrations, increase 
plasma elimination in the urine

Dose

Clinical trial  227 g of cherry products daily 
for 3 days to 3 months

Vit C



Integrative Therapy Plan

Know the symptoms:

- OA  pain in fingers & weight-bearing joints (may only affect one joint)

- RA  swelling, stiffness and pain in hands, wrist, knees (symmetrically)  usually worse in the 
morning

- Gout  intense pain & redness of single joint (frequently of the big toe), usually begin at night and 
may resolve within several days 

Ask if the px has any allergies of meds (aspirin, NSAIDs)

Rose hip should be avoid on antiplatelet & anticoagulant med 

If the px has RA, you might suggest borage oil (should be avoided in the pregnant or immunosuppresses 
px)



Integrative Therapy Plan

Physical activity for OA  gardening, walking, sport activities (golfing, dancing, yoga, swimming)

Different types of exercises:

- Range of motion exercises  for increaseing flexibility

- Strengthening exercises  for weight training

- Aerobic/endurance exercise  for CS and overall health

Maintaining a proper vody weight will reduce the amount of stress on joints

Healthy dies (gout  low purin)

Avoid aspirin, although high dose can promote the uric acid secretion, low dose are known to increase 
uric acid retention & worsen gout symptoms
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