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Cannabinoids reduce extracellular vesicle release from HIV-1 infected myeloid cells and 
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37.9 million individuals are infected with human immunodeficiency virus type 1 (HIV-1) globally, 
with approximately 50% exhibiting HIV-associated neurocognitive disorders (HAND). HIV-1 viral 
RNAs, such as Trans-activating Response (TAR) RNA, have been shown to be incorporated into 
extracellular vesicles (EVs) which incite an inflammatory response from recipient cells. The 
primary cannabinoids in cannabis, Cannabidiol (CBD) and Δ9-tetrahydrocannabinol (THC), have 
been shown to reduce inflammation. Furthermore, it has been shown that cannabis use in people 
living with HIV-1 is associated with a lower viral load, lower circulating CD16+ monocytes, and 
high CD4+ T-cell count, suggesting a potential therapeutic application. To assess the effects of 
CBD and THC in HIV-1 infection, HIV-1 infected U1 monocytes and primary macrophages were 
treated with CBD or THC. The EV concentrations from these cells were then analyzed using nano-
tracking analysis, and the cellular and extracellular RNA and proteins were analyzed via reverse 
transcription-quantitative polymerase chain reaction (RT-qPCR) and Western blot analysis 
respectively. We have utilized biotin-labeled CBD for pull-down experiments and found many 
interacting proteins from both undifferentiated and differentiated infected macrophages that 
clearly show a connection with various stages of autophagy. Our data suggests a significant 
decrease in the number of EVs released from infected cells potentially due to a reduction in viral 
transcription and the activation of autophagy. Overall, these studies are significant in that 
cannabinoids, particularly CBD, may provide a protective effect by alleviating the pathogenic 
effects of EVs in HIV-1 and CNS-related infections. 

mailto:fkashanc@gmu.edu



Accessibility Report



		Filename: 

		KashanchiF-2022-GECCRT-508c.pdf






		Report created by: 

		VNelson


		Organization: 

		SD Solutions LLC





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 0


		Passed manually: 2


		Failed manually: 0


		Skipped: 3


		Passed: 27


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Passed manually		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Passed manually		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Skipped		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Skipped		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Skipped		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top
