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Treatment of Alphavirus-Induced Inflammation 

Technical Field 

[000 I] This invention relates to the treatment of animals, especially humans, infected with 

alphaviruses and more particularly to a treatment directed to the reduction of inflammation 

and/or cartilage damage arising from the infection. 

Background 

[0002] Arthropod-borne arthritogenic alphaviruses such as Ross River virus (RRV) and 

chikungunya virus (CHIKV) cause large epidemics of severe musculoskeletal disease. 

They have been progressively expanding their global distribution, regularly emerging in 

new regions of the world (1, 2). The hallmark of alphavirus disease is crippling joint pain 

and arthritis, which often has an extended duration leaving patients bed-ridden and 

incapacitated. In 2014-2015, CHIKV further expanded its global distribution by entering the 

Americas and is circulating in several Caribbean islands. As of 23rd May 2016, the Pan 

American Health Organization (PAHO) reported an estimated total of over 1.5 million cases 

since 2014, with 100,000 reported in 2016 so far; additionally, the fIrst report of local 

autochthonous CHIKV transmission in mainland USA was reported in July 2014 (3, 4). Due 

to the expanding range of alphaviral infections, understanding the mechanisms by which 

alphaviruses cause debilitating arthritic disease has become increasingly important, especially 

as there are no specific treatments available (5). 

[0003] The severe arthralgia/arthritis in the joints caused by alphaviruses can be both acute 

and chronic. Ultrasonography of CHIKV patients with joint pain reveals striking 

tenosynovitis, bone erosion and synovial thickening (6). RRV antigen has been detected by 

immunofluorescence in synovial monocytes and macrophages during the early phase of 

illness (7), and in basal epidermal and eccrine duct epithelia three days after the onset of RRV 

exanthem (8). Using antigen staining and RT-PCR, RRV has also been detected in synovial 

effusions more than one month after the onset of symptoms, providing evidence of persistent 

infection in the inflamed synovium (9). 
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[0004] The synovial space of joints is glycan-rich, containing high levels of 

glycosaminoglycan (GAGs) frequently linked to protein backbones that form proteoglycan 

structures. Chondrocytes are the major cell type producing the matrix of articular cartilage 

that is rich in proteoglycans (14). However, there have been no studies to elucidate the impact 

of alpha viruses on cartilage and the proteoglycan matrix of the joint. 

[0005] In the work described herein, we show RRV infection results in similar 

histopathology of the joint to that ohserved in rheumatoid arthritis (RA). This includes 

pannus-like fOlmation, immune infiltration and cartilage damage. We further show that 

treatment with pentosan polysulfate (PPS) ameliorates the severity of both RRV and CHIKV 

clinical disease, overall reduction in both immune infiltrates and soluble pro- inflammatOlY 

factors. We also observed a change in the kinetics of the soluble factors involved in 

macrophage activation. In RRV-infection treatment also reduced the loss of articular cartilage 

and protected the level of proteoglycans in the cartilage matlix, altering the expression of 

catiilage components including aggrecan and collagen in. Overall we show that PPS is a safe 

and effective tl·eatment for both acute and chronic RRV-infection. 

Summary 

[0006] Accordingly the present invention consists in a method of treating a subject having 

an alphavims infection complising administering parenterally an amount of pentosan 

polysulfate or a salt thereof effective to reduce alphavims induced inflammation and/or 

alphavirus induced caliilage damage in the subject. 

[0007] In another aspect, the present invention consists in the use of pentosan polysulfate or 

a salt thereof in the preparation of a medicament for the treatment of alphavirus induced 

inflammation and/or to reduce alpbavims induced caJiilage damage in a suhject baving an 

alphavims infection .. 

[0008] In a further aspect, the present invention consists in a composition complising 

pentosan polysulfate and a pharmaceutically acceptable carrier for use in treating alphavirus 

induced inflammation andlor to reducing alphavirus induced cartilage damage in a subject 

having an alphavirus infection. 




















































