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Introduction: Artocarpus tonkinensis (Moraceae) is a tree that grows in north Vietnam whose leaf decoction is used as a 
traditional remedy by the Hmong ethnic group to treat arthritis and backache. Our study evaluated the decoction’s efficacy 
and mechanism of action in DBA/1J mice with collagen-induced arthritis (CIA). CIA are also characterized by chronic joint 
inflammation mediated by IL-22produced by Th17cells, which stimulates synovial fibroblasts to induce cell proliferation and 
secretion of other inflammatory cytokines, and the initiation of osteoclastogenesis. Moreover, IL-6produced by fibroblasts 
responding to Th17cell-derived IL-17amplifies inflammation and stimulates synovial tissue in an autocrine manner. Thus, IL-
17maintains the inflammatory cycle via activity of downstream cytokines. 

Material and methods: CIA was elicited by intradermal immunization with 50 μL/mouse collagen type II emulsified in complete 
Freund’s adjuvant on day 1and in incomplete Freund’s adjuvant on day 31. To obtain the decoction, 5g dried A. tonkinensis 
leaves were boiled 3times in a total volume of 100 mL (5g/100 mL final concentration) distilled water. The decoction was then 
given to mice ad libitum instead of water (At-treated mice). One knee joint per mouse was removed, fixed in 10% (v/v) formalin 
for 24h, decalcified in 5% (v/v) trichloroacetic acid for 7days, dehydrated, embedded in paraffin, sectioned into 3- to 4-μm-thick 
sections, and stained with hematoxylin and eosin. 

Results: Mice treated with the decoction (At) either from the first collagen immunization or after CIA development experienced 
significantly less joint edema and inflammatory infiltration, whereas CIA-induced cartilage damage could only be prevented by 
early At treatment. Autoimmune gene expression profiles showed that Th17cell-associated chemokine CCL20 and cytokines 
IL-6, IL-17, and IL-22were strongly downregulated by At. Reduced expression of IL-2, IL-17, IL-22, and FasL in lymph node 
cells from At-treated mice was further confirmed by real-time PCR. The decoction also inhibited polarization of Th17cells from 
CD4+ splenic T cells according to levels of IL-17and RORC, a Th17cell-specific transcription factor. Chromatographic analysis 
identified At’s major component as maesopsin-β-D-glucoside, which could inhibit in vitro differentiation of Th17cells

Discussion: The autoimmune gene expression profiles of joints from At-treated mice showed downregulation of 28genes, 
4of which encode proteins related to development and function of Th17cells (IL-6, IL-17, IL-22, and CCL20) and indirectly 
contribute to RA pathogenesis. Specifically, Th17cells differentiate in the lymphoid organs under stimulation of IL-6and TGF-β 
and subsequently produce IL-17and IL-22. Additional Th17cells migrate to the joints due to CCL20’s chemoattractant activity. 
IL-6also inhibits differentiation of T regulatory cells produced in the thymus and peripheral lymph nodes to protect against 
autoimmunity. Thus, the absence of IL-17and IL-22and decreased expression of IL-6and CCL20 in At-treated mice strongly 
suggests an At-mediated mechanism of Th17cell attenuation during CIA. To confirm At’s indirect effects on Th17cells, 
lymph node cells were isolated from immunized mice and tested for expression of IL-2, IL-17, IL-22, and FasL. Interestingly, 
only IL-17expression was significantly reduced in mice treated with At after CIA development, although all four genes were 
downregulated when mice were given At from the first collagen immunization.  

Conclusions: The decoction significantly alleviated the signs and symptoms of CIA and inhibited the development and function 
of Th17cells, highlighting its potent anti-inflammatory activity. In conclusion, although some questions remain regarding the 
mechanism of At-mediated Th17cell attenuation, our findings highlight the importance of investigating traditional medicines 
for treatment of diseases. The potential anti-inflammatory activity of At provides an alternative RA therapy apart from 
methotrexate and corticosteroids that should be explored further with respect to its optimal efficacy and possible non-specific 
cytotoxic effects, since comprehensive studies regarding At decoction toxicity have not yet been performed.


