Chikungunya

Chikungunya virus is an alphavirus that is arthropod-borne and transmitted by Aedes
mosquitoes. This virus causes a rash, an acute febrile illness, and arthralgia known
as chikungunya fever which can develop into potentially chronic and debilitating arthritis
that may last for months or years. 1.2

Chikungunya virus (CHIKV) is an arthropod-borne alphavirus classified within the
Togaviridae family, primarily transmitted by Aedes mosquitoes. This virus is recognized for
inducing an acute febrile illness characterized by fever, rash, and arthralgia, collectively
referred to as Chikungunya fever. Following the acute phase, individuals may experience
chronic and debilitating arthritic symptoms that can persist for months or even years.
Historically, CHIKV was predominantly identified in Africa and Asia, with its initial
isolation occurring in the Makonde Plateau of Tanzania in 1952. The term " Chikungunya"
is derived from a Makonde expression that translates to "that which bends up." The most
significant outbreak recorded took place on Reunion Island between 2005 and 2006,
impacting nearly 35% of the local population. Since 2005, the incidence of Chikungunya
fever has expanded primarily in tropical and subtropical regions, ultimately reaching the
Americas through the Caribbean Island of St. Martin in 2013.%* Currently, CHIKV is
prevalent globally and poses a significant public health challenge. Chikungunya virus
(CHIKYV) is recognized for its transmission through two distinct cycles: urban and sylvatic.
The urban cycle involves the transmission from humans to mosquitoes and back to humans,
which is the primary driver of the ongoing epidemic in the Western Hemisphere. In
contrast, sylvatic transmission occurs in Africa and involves a cycle of transmission from
animals to mosquitoes and then to humans.’ Initially, CHIKV was transmitted by the
mosquito vector Aedes aegypti; however, the introduction of Aedes albopictus, facilitated
by a mutation in the E1 envelope protein, has not only enhanced the virus's fitness in this
species but also improved its transmissibility to vertebrates.®

The infection process initiated by CHIKV begins with the inoculation and subsequent
infection of human epithelial and endothelial cells, as well as primary fibroblasts and
monocyte-derived macrophages. Following an initial immune response and subsequent
localization in the lymph nodes, CHIKV disseminates through the lymphatic and

circulatory systems, leading to significant viremia.
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The transport of the virus to target organs, including muscles, joints, liver, and brain, is
attributed to infected monocyte-derived macrophages. The inflammatory response,
mediated by CD8+ (acute) and CD4+ T lymphocytes, along with pro-inflammatory
cytokines, is believed to contribute to the acute symptoms. Additionally, a persistent
reservoir of infected monocytes in the joints may play a role in the development of chronic

joint disease.”®

References

Horwood PF, Buchy P. Chikungunya. Rev Sci Tech. 2015 Aug;34(2):479-89.

2. ROBINSON MC. An epidemic of virus disease in Southern Province, Tanganyika Territory, in
1952-53. 1. Clinical features. Trans R Soc Trop Med Hyg. 1955 Jan;49(1):28-32.

3. Rougeron V, Sam IC, Caron M, Nkoghe D, Leroy E, Roques P. Chikungunya, a paradigm of
neglected tropical disease that emerged to be a new health global risk. J Clin Virol. 2015 Mar;
64:144-52.

4. Lum FM, Ng LF. Cellular and molecular mechanisms of chikungunya pathogenesis. Antiviral
Res. 2015 Aug; 120:165-74.

5. Ganesan VK, Duan B, Reid SP. Chikungunya Virus: Pathophysiology, Mechanism, and
Modeling. Viruses. 2017 Dec 01;9(12).

6. Kam YW, OngEK, Rénia L, Tong JC, Ng LF. Immuno-biology of Chikungunya and implications
for disease intervention. Microbes Infect. 2009 Dec;11(14-15):1186-96.

7. Sourissecau M, Schilte C, Casartelli N, Trouillet C, Guivel-Benhassine F, Rudnicka D, Sol-Foulon
N, Le Roux K, Prevost MC, Fsihi H, Frenkiel MP, Blanchet F, Afonso PV, Ceccaldi PE, Ozden
S, Gessain A, Schuffenecker I, Verhasselt B, Zamborlini A, Saib A, Rey FA, Arenzana-Seisdedos
F Michault A, Albert ML, Schwartz O. Characterization of
reemerging chikungunya virus. PLoS Pathog. 2007 Jun;3(6): e89.

8. Chow A, Her Z, Ong EK, Chen JM, Dimatatac F, Kwek D], Barkham T, Yang H, Reénia L, Leo
YS, Ng LF. Persistent arthralgia induced by Chikungunya virus infection is associated with

,  Despres P, ,

interleukin-6 and granulocyte macrophage colony-stimulating factor. ] Infect Dis. 2011 Jan
15;203(2):149-57.

www.quantonbiolifesciences.com

quantonca

(@qblsci.com

By QBL Team



mailto:quantoncare@qblsci.com

