
Purdue University Purdue University 

Purdue e-Pubs Purdue e-Pubs 

Department of Food Science Faculty 
Publications Department of Food Science 

5-29-2020 

Azelaic Acid Promotes Fatty Acid Desaturation in Caenorhabditis Azelaic Acid Promotes Fatty Acid Desaturation in Caenorhabditis 

elegans at Cold Temperature, Thereby Enhancing Longevity elegans at Cold Temperature, Thereby Enhancing Longevity 

Juan Bai 
Purdue University 

Miran Jang 
Purdue University 

Renalison Farias Pereira 
University of Massachusetts Amherst 

Yuan Zhang 
Purdue University 

Hanqiu Xu 
Purdue University 

See next page for additional authors 

Follow this and additional works at: https://docs.lib.purdue.edu/foodscipubs 

Recommended Citation Recommended Citation 
Juan Bai, Miran Jang, Renalison Farias Pereira, Yuan Zhang, Hanqiu Xu, Yeonhwa Park, Kee-Hong Kim, 
Azelaic Acid Promotes Fatty Acid Desaturation in Caenorhabditis elegans at Cold Temperature, Thereby 
Enhancing Longevity, Current Developments in Nutrition, Volume 4, Issue Supplement_2, June 2020, Page 
6, https://doi.org/10.1093/cdn/nzaa040_006 

This document has been made available through Purdue e-Pubs, a service of the Purdue University Libraries. 
Please contact epubs@purdue.edu for additional information. 

https://docs.lib.purdue.edu/
https://docs.lib.purdue.edu/foodscipubs
https://docs.lib.purdue.edu/foodscipubs
https://docs.lib.purdue.edu/foodsci
https://docs.lib.purdue.edu/foodscipubs?utm_source=docs.lib.purdue.edu%2Ffoodscipubs%2F34&utm_medium=PDF&utm_campaign=PDFCoverPages


Authors Authors 
Juan Bai, Miran Jang, Renalison Farias Pereira, Yuan Zhang, Hanqiu Xu, Yeonhwa Park, and Kee Hong Kim 

This article is available at Purdue e-Pubs: https://docs.lib.purdue.edu/foodscipubs/34 

https://docs.lib.purdue.edu/foodscipubs/34


6 Aging and Chronic Disease

Azelaic Acid Promotes Fatty Acid Desaturation in Caenorhabdi-
tis elegans at Cold Temperature, Thereby Enhancing Longevity

Juan Bai1, Miran Jang1, Renalison Farias Pereira2, Yuan Zhang1,
Hanqiu Xu1, Yeonhwa Park2, and Kee-Hong Kim1

1Purdue University; and 2University of Massachusetts Amherst

Objectives: Azelaic acid (AzA), a naturally occurring α, ω-
dicarboxylic acid in wheat, rye, barley and sorghum, has been reported
to exert anti-inflammatory and anti-oxidation property. AzA has long
been used as an antiacne drug by inhibiting bacterial DNA synthesis.
Recently, its role in reducing high fat diet-induced adiposity through
activation of olfactory receptor 544 has been reported. However, its
physiological role in environmental stress (e.g., fasting and cold) and
aging is unknown.

Methods: We conducted PCR analysis and lifespan assay under
multiple stress conditions (fasting, cold, and oxidative stress) using C.
elegans

Results: Using C. elegans as an invertebrate animal model, we
demonstrate that AzA treatment resulted in a significant exten-
sion of the survival under cold and oxidative stressed condition
with no effects on the pumping rates, locomotive activities and
growth rate. This was accompanied by a marked increase in ex-
pression of fatty acid desaturases genes, such as fat-1, fat-5 and
fat-7, with a decrease in lipolysis related genes such as aak-2
and atgl-1. Moreover, the effect of AzA on the survival under
cold condition was abolished in the fat-1, fat-5, fat-7 and aak-2
mutants.

Conclusions: Taken together, our results suggested that
azelaic acid contributes to lifespan extension at low temperature
in C. elegans through augmentation of unsaturated fatty acid
synthesis.

Funding Sources: The Rural Development Administration of the
Republic of Korea.
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