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Cigarette smoke contains large amounts of volatile organic compounds (VOCs) that are attributed 
to age-related respiratory diseases. We and others reported a significant association of smoking 
with accelerated biological age determined by DNA methylation. However, little is known about 
the relationship between specific VOCs, lung aging, and inflammation among smokers. This study 
assessed the well-studied DNA methylation-age estimates (mAge) that are linked to mortality 
(Grim-mAge and Pheno-mAge). 

Epigenetic age estimates were assessed in the lung epithelium of 31 never-smokers (NS) and 13 
smokers (SM) with no pulmonary diseases. We examined the differences in mAge between SM 
and NS using regression models after adjusting for potential confounders, including chronological 
age, sex, and race. In smokers, we investigated the relationship between ten smoking-related 
VOCs (cotinine-adjusted), the mAge-acceleration (-mAA), and lung inflammatory cytokines after 
adjusting for the covariates. 

While there was no statistical difference in the chronological age between SM and NS (25.3 and 
26.2, p=0.4), SM had significantly older GrimAge (p=0.0002) and Pheno-mAge (p=0.03) 
compared to NS. SM had up to 30-fold higher levels of VOCs compared to NS. In SM, of 
metabolites measured, a higher level of 2-cyanoethyl mercapturic acid (CEMA, a metabolite of 
acrylonitrile) was associated with faster Pheno-mAA (r=0.85, p=0.002), while a borderline 
significance was found for Grim-mAA (r=0.63, p=0.05). A borderline significant positive 
association was found between Pheno-mAA and IL-1β (p=0.05). 

Our data suggest a potential contribution of acrylonitrile to premature lung aging among smokers, 
which supports a future larger study of its contribution to pulmonary diseases. 

mailto:Song.991@osu.edu



Accessibility Report


		Filename: 

		Song, Min-Ae.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: 1

		Passed: 29

		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		Passed		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		Passed		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
