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ABSTRACT: 

    Rheumatoid arthritis is a chronic inflammatory disorder that may effect on joints. In some people, the 

condition can damage a good kind of body systems, including the skin, eyes, lungs, heart and blood vessels. 

An autoimmune disease, rheumatoid arthritis occurs when your system mistakenly attacks your own body's 

tissues. 

A current choice like steroids and DMARD’S (disease modifying anti-rheumatic drugs) is that the cornerstone 

in therapy of the disease, but has their own limitation. New drugs and better methods for management of 

rheumatoid arthritis are still evolving. The present review highlights the possible involvement of Montelukast, 

an antagonist of leukotriene receptors and Cetirizine, an antihistaminic drug in betterment of the progression of 

the disease. 
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INTRODUCTION- 

         Arthritis is known as a form of joint disorder which involves inflammation of one or more joints. There are 

more than 100 kinds of arthritis are available. Out of them few are common like osteoarthritis, rheumatoid 

arthritis, gout, ankylosing spondylitis, and juvenile idiopathic arthritis. Arthritis affects the musculoskeletal 

system, especially the joints. A joint is that the area within the body where two bones meet and helps within the 

movement of the body parts. It usually causes joint pain. It is classified as a rheumatic disease. Rheumatoid 

arthritis is chronic progressive autoimmune disease characterized by symmetric erosive sinusitis (1).The 

prevalence of rheumatoid arthritis (RA) is comparatively constant in many populations, at 0.5–1.0%.The exact 

etiology behind rheumatoid arthritis is unknown till now. There is a genetic role in disease risk. Studies have 

thus far shown that the familial recurrence risk in RA is little compared with other autoimmune diseases. 
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Figure 1. Types of Arthritis 

 

There are two types of arthritic condition for joints. One is rheumatoid arthritis and another is osteoarthritis. 

Diagram shows the difference between osteoarthritis and rheumatoid arthritis. In osteoarthritis, cartilage is 

getting eroded. Two bone’s ends rub together, causes pain and inflammation. In rheumatoid arthritis 

synovial membrane is inflamed. Bone erosion is a central feature of rheumatoid arthritis. 

Progression of rheumatoid arthritis:  

The figure 2 shows progression of rheumatoid arthritis. In rheumatoid arthritis there are three phases of 

progression:  

1. Initiation  

2. Inflammation  

3. Destruction  

      First stage is initiation of disease. In this stage destructive changes are not seen. At this stage innate immunity 

activators get activates. In progression of disease FLS, mastocyte, dendritic cells and macrophages are involved. 

Activators activates chemokines, cytokines, and adhesion molecule. Second stage is inflammation; in this joint 

deformities are not seen but limitation of joint mobility may be present. Adjacent muscle atrophy, extra-articular 

soft tissue lesions can be seen. Joint destruction gets started. Osteoclast has formed. Auto antibodies, 

prostaglandins, and proteases get activated. Third stage is destruction; cartilage and bone destruction is seen. 

Extensive muscle atrophy and joint deformities are symptoms. Here panus is formed and aggressive FLS formed. 
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Figure 2. Schematic diagram of mechanisms of disease in various phases of rheumatoid arthritis. 

 

Treatment approaches:  

 Rheumatoid arthritis is an autoimmune disease, so it is not just the treatment of disease but it is a 

management of disease. The main objective of treatment is to relief the symptoms, restrict the articular 

damage, stop the progression of disease, and improve the standard of life. There are 5 main principles  

1. Relief of pain  

2. Reduction of inflammation  

3. Protection of articular structure  

4. Maintenance of function  

5. Control of systemic involvement 

 

Current drug treatments: 

A. Disease modifying and rheumatic drugs (DMARDs)   

1. Immunosuppressant: Methotrexate, Azathioprine, Cyclosporine  

2. Sulfasalazine  

3. Chloroquine or Hydroxychloroquine  

4. Leflunomide  

5. Thiomalate, Auranofin  

6. d-Penicillamine  
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B. biologic response modifier:  

1. TNF – α inhibitor - Etanercept, Infliximab, adalimumab  

2. IL-1 antagonist – anakinara   

C. Adjuvant drugs: 

Corticosteroids, prednisolone, and other  

Treatments and safety issues: 

Rheumatoid arthritis is a chronic disorder, so patients need to take therapy for long period of time.  

It will increases the risk factors of drugs to the patients. Few common side effects of traditional drugs are listed 

below. 

Table 1. Treatment approach 

NSAID’s  

 

Indigestion  

gastrointestinal disturbance  

Stomach ulcers  

COX 2 inhibitors  Increased risk of cardiovascular events aggravation of hypertension 

 

Corticosteroids  Weight gain cushingoid appearance increased blood pressure, increased 

blood sugar level Osteoporosis 

 

DMARD’S  Hepatic cirrhosis Interstitial pneumonitis Severe myelosuppression 

Cancer risk with methotrexate 

Biologics  Systemic lupus erythromatus Injection or infusion site reactions 

 

JAK inhibitors  Infection and malignancy Gastrointestinal perforation 
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 Montelukast:  

 Structure: Montelukast sodium is a selective and orally active leukotriene receptor antagonist that inhibits 

the cysteinyl leukotriene CysLT1 receptor. 

             

 

 

Figure 3. Structure of Montelukast 

 Pharmacology:  

 Pharmacodynamics: 

                           Montelukast is a leukotriene receptor antagonist used is an alternative anti-inflammatory 

medications in the management and chronic medication of asthma and exercise induced bronchospasm (EIB). 

Unlike zafirlukast, Montelukast does not inhibit CYP2C9 or CYP3A4 and is, therefore, not expected to affect 

the hepatic clearance of drugs metabolized by these enzymes.  

Pharmacokinetics:  

                             The leukotriene-modifying drugs are administered orally. Montelukast is absorbed rapidly, 

with ~60–70% bioavailability. At therapeutic concentrations, it is highly protein-bound (99%). It is metabolized 

extensively by CYP3A4 and CYP2C9. The t1/2of Montelukast is 3–6 hours, with volume of distribution of 8 to 

11 lit. 

 Clinical uses:  

  Montelukast sodium, a cysteinyl leukotriene receptor antagonist, is approved for the treatment of asthma. 

Leukotrienes are one of the main inflammatory mediators released during the body's reaction to allergen 

exposure. They are produced from arachidonic acid via the 5-lipoxygenase pathway and include LTC4, LTD4, 

and LTE4. They are released by many inflammatory cells, including eosinophils, mast cells, monocytes, 

basophils, and neutrophils. Montelukast, primarily a cysteinyl leukotriene (CysLT1) receptor antagonist, 

exhibited previously undocumented, secondary, neutrophil-directed anti-inflammatory properties, which 

appeared to be cAMP dependent. 

http://www.ijcrt.org/


www.ijcrt.org                                                                      © 2022 IJCRT | Volume 10, Issue 5 May 2022 | ISSN: 2320-2882 

IJCRT2205916 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org h756 
 

 

Figure 4. Leukotriene Formation 

Side effects: 

             Montelukast is very safe with few side effects like: 

1) Headache, 

2)  Rashes.  

3) Eosinophilia and neuropathy are infrequent. 

Cetirizine:  

Structure:  

                    Cetirizine is a potent second-generation histamine H1 antagonist that is effective in the treatment of 

allergic rhinitis, chronic urticaria, and pollen-induced asthma. Unlike many traditional antihistamines, it does 

not cause drowsiness or anticholinergic side effects.  

 

 

Figure 5. Structure of Cetirizine 

 

Pharmacodynamics:  

                                 Cetirizine is a metabolite of hydroxyzine and a selective peripheral histamine H1- receptor 

antagonist. It is used for symptomatic treatment of seasonal and perennial rhinitis and for chronic urticaria. 

Pharmacokinetics: 

                                Cetirizine is orally absorbed. Its half-life is 8.3 hours with clearance rate of 53 mL/min. 

http://www.ijcrt.org/


www.ijcrt.org                                                                      © 2022 IJCRT | Volume 10, Issue 5 May 2022 | ISSN: 2320-2882 

IJCRT2205916 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org h757 
 

Clinical uses: 

Cetirizine is an antihistamine that reduces the natural chemical histamine within the body. 

1. Allergic Reactions 

2. Motion Sickness and Vestibular Disturbances 

3. Nausea and Vomiting of Pregnancy 

 

Side effects: 

                 Less common toxic effects of systemic use include excitation and convulsions in children, orthostatic 

hypotension, and allergic responses. 

 

 

 

Mechanism of action: 

                                     Cetirizine competes with histamine for binding at H1-receptor sites on the effector cell 

surface, leading to suppression of histaminic edema, flare, and pruritus. The low incidence of sedation are often 

attributed to reduced penetration of cetirizine into the CNS as a results of the less lipophilic group on the 

ethylamine side chain. 

 

 

 

Figure 3. Inflammatory mediators 

              Cetirizine, supposed to inhibit DNA binding activity of NFkappa B, inhibits the expression of adhesion 

molecules on immunocytes and endothelial cells and the production of IL-8 and LTB4, two potent chemo 

attractants, by immune cells. It induces the release of PGE2, a suppressor of antigen presentation and MHC class 

II expression, from monocyte/macrophages and reduces the number of tryptase positive mast cells in 

inflammation sites. Tryptase is a chemo attractant, generates kinins from kininogen, activates mast cells, triggers 

maturation of dendritic cells and stimulates the release of IL-8 from endothelial cells and the production of Th1 

lymphokines by mononuclear immunocytes. 
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HYPOTHESIS: 

                       As we seen earlier, progression of disease goes through three steps; Initiation, inflammation, and 

destruction. In second stage inflammation, interleukins plays important role. Montelukast acts as leukotriene 

receptor antagonist. Leukotriene’s are produced by many cells of the body and mediate many aspects of the 

inflammatory response. Arachidonic acid is converted into leukotriene A4 (LTA4), which can further produce 

leukotriene C4 (LTC4) and leukotriene B4 (LTB4). These leukotriene triggers inflammatory responses, so one 

can restrict the progression of disease at second stage only. This will be new approach for the treatment of 

rheumatoid arthritis.  

          Cetirizine is very popular anti-histaminic drug. Cetirizine restrict the activity of histamine. Cetirizine, 

supposed to inhibit DNA binding activity of NF-kappa B, inhibits the expression of adhesion molecules on 

immunocytes and endothelial cells and the production of IL-8 and LTB4, two potent chemo attractants, by 

immune cells. Cetirizine may prove benefit in improvement of rheumatoid arthritis. 

CONCLUSION: 

 

      Rheumatoid arthritis is an autoimmune disease; there is space in proper management of disease. This study 

puts forth a new approach of Montelukast and Cetirizine in treatment of rheumatoid arthritis. It also highlights 

the probable mechanism of action involved in treatment of disease. 

 

REFERENCES: 

1. K.D. Tripathi, ‘Essential of medical pharmacology by K.D.Tripathi’,JAYPEE BROTHERS,5 , 203. 

2. Alan JS, Jacqueline EP. Epidemiology and genetics of rheumatoid arthritis,2002. 

3. Goodman and Gilman’s manual of pharmacology and therapeutics, McGraw Hill publications, 478. 

4. Chabaud M, Garnero P, Dayer JM, Guerne PA, Fossiez F, Miossec P. Cytokine Contribution of interleukin 

17 to synovium matrix destruction in rheumatoid arthritis. Journal name missing: 2000;12(7):1092–1099. 

5. Nayak and Langdon, Montelukast-Treatment of allergic conditions such as bronchial asthma and allergic 

rhinitis (Fox-Spencer, 2006;2007; Peters-Golden and Henderson, 2007). 

6. Kasper Faucy. Harrison’s principle of internal medicine’,Mc Grow Hill publication. 2011; 9:2083-2093 

7. Tripathi KD. Essential of medical pharmacology. JAYPEE BROTHERS. 5the Edition. 185-188 

8. Handout on Health: Rheumatoid Arthritis. National Institute of Arthritis and Musculoskeletal and Skin 

Diseases. 2014 

9. Silman AJ. Epidemiology of rheumatoid arthritis. APMIS. 1994;102(7): 721–728. 

10. Won Hand. Prominent bone loss mediated by RANKL and IL-17 produced by CD4+ T cells in TallyHo/JngJ 

mice". PLoS ONE. Year: 6 (3). 

11. Samantha M. Mucha. Comparison of Montelukast and Pseudoephedrine in the Treatment of Allergic 

Rhinitis’, JAMA otolaryngology – head &neck surgery, 2006;132(2): 164-172 

12. Bendele AM. Animal models of rheumatoid arthritis’ pubmed.gov. Journal name: Year;Vol 377-385  

http://www.ijcrt.org/


www.ijcrt.org                                                                      © 2022 IJCRT | Volume 10, Issue 5 May 2022 | ISSN: 2320-2882 

IJCRT2205916 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org h759 
 

13. Alzabin S, Williams RO. Effector T cells in rheumatoid arthritis: Lessons from animal models. FEBS Letters, 

2011;585(23):3649-59 

14. Alzabin S, Williams RO. Effector T cells in rheumatoid arthritis: Lessons from animal models. PubMed.gov. 

2011;1;585(23):3649-59. 

15. A.M. Bendele ‘Animal models of rheumatoid arthritis. J Musculo skel Neuron Interact. 2001; 1(4):377-385. 

16. Tariq m. Haqqi, Donald d. Anthony, and et al ‘Prevention of collagen-induced arthritis in mice by a 

polyphenolic fraction from green tea. PNAS. 1999; 96: 4524 – 4529 

17. Alastair Gracie, Rosalyn J. Forse. ‘A proinflammatory role for IL-18 in rheumatoid arthritis’ journal of 

clinical investigation. 1999;104(10):1393-401 

18. David D Brand, Kary A Latham & et al, ‘Collagen-induced arthritis’. Nature protocols. 2007;2;1269 – 1275 

19. Hegen M, Jeith Jr. Utility of animal models for identification of potential therapeutics for rheumatoid 

arthritis’. Ann Rheum Dis. 2008;67(11):1505-15. 

20. Bendele AM. Animal models of rheumatoid arthritis’ pubmed.gov. Journal name: Year;Vol 377-385 

21. Mahaboob khanrasool, Evan prince Sabina. Antiinflammatory effects of spirulina fusiform on adjuvant 

induced arthritis in mice. Journal name: Year;Vol: 2483- 2485. 

 

http://www.ijcrt.org/

