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    Abstract
Overshooting immune reactions can occur during inflammatory responses that accompany severe infections, such as COVID-19. Cytokines, damage-associated molecular patterns (DAMPs), and reactive oxygen and nitrogen species can generate positive feedback loops of inflammation, leading to long-term complications such as vascular endothelialitis, thrombosis, endothelial dysfunction, neurological impairments, and chronic fatigue. Dexamethasone can limit inflammation by inhibiting the activation of pro-inflammatory transcription factors. High dose dexamethasone, however, has undesirable side effects. Here, we show that Ceylon cinnamon and its major compound cinnamaldehyde can mitigate inflammatory signaling in vitro. Cinnamaldehyde interferes with the dimerization of toll-like receptor 4 (TLR4), which can be activated by DAMPs like HSP60 and HMGB1. Our results suggest that supplementary treatment with Ceylon cinnamon may allow administration of lower doses of dexamethasone to avoid high dose steroid side effects. Moreover, preliminary results indicate that Ceylon cinnamon modulates angiogenesis, which is a reactive phenomenon in COVID-19.
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	Abbreviation list
	CCE
	Ceylon cinnamon extract
	CE
	cinnamaldehyde
	CRP
	C-reactive protein
	DAMP
	damage-associated molecular pattern
	Dex
	dexamethasone
	HMGB1
	high mobility group box 1 protein
	HSP60
	heat shock protein 60
	HUVEC
	human umbilical vein endothelial cells
	IFN-γ
	interferon gamma
	IL-1β
	interleukin 1 beta
	RAGE
	receptor for advanced glycation endproducts
	ROS/RNS
	reactive oxygen and nitrogen species
	TLR4
	toll-like receptor 4
	TNF
	tumor necrosis factor
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