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Hyperglycemic Cardiac Tissues
Munmun Chattopadhyay, Vikram Thakur and Binata Joddar

Abstract
Introduction: Myocardial fibrosis and dysfunction is one of the major cardiac complications of long-
term diabetes. Prolonged hyperglycemia is known to induce myocardial dysfunction often leading up
to heart failure.

Hypothesis: The objective of this study was to investigate the cardioprotective effect of glycyrrhizin
(GLC) on myocardial damage in engineered in-vitro human cardiac tissues. Engineered 3D tissue
chips present an ideal microenvironment via therapeutically relevant interfaces to study molecular-
and cellular-level events and mimic human-specific disease states, and identify new therapeutic
targets in vitro.

Methods: AC16 human cardiomyocyte cells were used to 3D bioprint cardiac tissue chips based on
prior published work. In our study, the 3D bioprinted cardiac tissue chips (CTC) were cultured using
normo- (5mM) and hyper-glycemic (25mM) conditions for up to 48 hrs. For the GLC treatment
group, a subset of CTC cultured using hyperglycemic conditions were treated with 50 mM of GLC
for 24 hours.

Results: CTC cultured under hyperglycemic conditions demonstrated altered levels of connexin-43
(CX43) and Troponin-I implying cardiomyocyte injury. Exposure to hyperglycemia revealed changes
in epigenetic markers: histone methylation marker (H3K9me)-1, Sirtuin-1, and Histone Deacetylase
(HDAC)-2 as well as in inflammatory and stress related mediators such as heat shock protein
(HSP)-60, receptor for advanced glycation end products (RAGE), toll like receptor (TLR)-4, high
mobility group box (HMGB)-1 and CXC chemokine receptor (CXCR)-4. CTC exposed to 25mM
glucose for 24 hours resulted in the downregulation of HSP60 and Sirtuin-1. Prolonged exposure to
hyperglycemia led to decrease in the expression of CX43 and CXCR4; thereby adversely affecting
cardiomyocyte function. Upregulated expression of DNA-binding nuclear protein HMGB1 along with
changes in H3K9me1 indicated long-term hyperglycemia-induced damage to cardiomyocytes. GLC
treated CTC exhibited a decrease in the expression of RAGE, TLR4 and also demonstrated altered
expression of CX43, CXCR4, and troponin I.

Conclusions: This study suggests that GLC possesses cardioprotective effects in human
cardiomyocytes exposed to prolonged hyperglycemia.

Footnotes
Author Disclosures: For author disclosure information, please visit the AHA Scientific Sessions 2021
Online Program Planner and search for the abstract title.

Previous  Back to top Next

Originally published 8 Nov 2021 Circulation. 2021;144:A14396

http://professional.heart.org/professional/registration/volunteerForm.jsp
http://www.heart.org/HEARTORG/Conditions/911-Warnings-Signs-of-a-Heart-Attack_UCM_305346_SubHomePage.jsp
https://www.ahajournals.org/search/advanced
https://mygiving.heart.org/-/XZTZBDFD?s_src=20U2W1UEMG&s_subsrc=ahajournals_top_donate_button
https://www.ahajournals.org/journal/circ
https://journals.lww.com/_layouts/15/oaks.journals/privacy.aspx
https://www.ahajournals.org/doi/abs/10.1161/circ.144.suppl_1.14396
https://www.ahajournals.org/
https://www.ahajournals.org/journal/circ
https://www.ahajournals.org/toc/circ/144/Suppl_1
https://www.ahajournals.org/doi/metrics/10.1161/circ.144.suppl_1.14396
https://crossmark.crossref.org/dialog?doi=undefined&domain=www.ahajournals.org&uri_scheme=https%3A&cm_version=v2.0
https://www.ahajournals.org/keyword/Cardiac+hypertrophy
https://www.ahajournals.org/keyword/Glucose
https://www.ahajournals.org/keyword/3D+printing
https://www.ahajournals.org/keyword/Inflammation+and+inflammatory+markers
https://www.ahajournals.org/keyword/Epigenetics
https://www.ahajournals.org/journal/atvb
https://www.ahajournals.org/journal/circ
https://www.ahajournals.org/journal/circep
https://www.ahajournals.org/journal/circgen
https://www.ahajournals.org/journal/circimaging
https://www.ahajournals.org/journal/circinterventions
https://www.ahajournals.org/journal/circoutcomes
https://www.ahajournals.org/journal/circheartfailure
https://www.ahajournals.org/journal/res
https://www.ahajournals.org/journal/hyp
https://www.ahajournals.org/journal/jaha
https://www.ahajournals.org/journal/str
https://www.ahajournals.org/journal/svin
https://www.ahajournals.org/aimcc
https://www.ahajournals.org/circ/about
https://www.ahajournals.org/circ/editorial-board
https://www.ahajournals.org/commercial-reprints
https://www.ahajournals.org/allSubjects
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=arel
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=btcr
https://www.ahajournals.org/browse/circ?taxonomyUri=featured&tagUri=bridging-disciplines
https://www.ahajournals.org/circ/circ-major-meetings
https://www.ahajournals.org/circ/special-themed-issues
https://www.abstractsonline.com/pp8/#!/9349
https://www.ahajournals.org/doi/10.1161/circ.144.suppl_1.14011
https://www.ahajournals.org/doi/10.1161/circ.144.suppl_1.10973


7/15/22, 1:18 PM Abstract 14396: Cardioprotective Effects Of Glycyrrhizin On Hyperglycemic Cardiac Tissues | Circulation

https://www.ahajournals.org/doi/abs/10.1161/circ.144.suppl_1.14396 2/2

National Center 
7272 Greenville Ave. 
Dallas, TX 75231 

Customer Service 
1-800-AHA-USA-1 
1-800-242-8721 
Local Info 
Contact Us

ABOUT US

About the AHA/ASA 

2016-17 Annual Report 

AHA Financial Information 

Careers 

SHOP 

Latest Heart and Stroke News 

AHA/ASA Media Newsroom 

Global Programs 

OUR SITES

American Heart Association 

American Stroke Association 

Professional Heart Daily 

More Sites 

TAKE ACTION

Advocate 

Donate 

Planned Giving 

Volunteer 

ONLINE COMMUNITIES

AFib Support 

Garden Community 

Patient Support Network 

Follow Us:         

© American Heart Association, Inc. All rights reserved. Unauthorized use prohibited. The American Heart Association is qualified 501(c)(3) tax-exempt organization. 
*Red Dress ™ DHHS, Go Red ™; AHA; National Wear Red Day ® is registered trademark.

Privacy Policy  Copyright  Ethics Policy  Conflict of Interest Policy  Linking Policy  Diversity  Careers  Suppliers & Providers

Accessibility Statement  State Fundraising Notices   

Customer Service and Ordering Information

AHA Journals RSS Feeds

For International Users

Institutions/Librarians FAQ

For Subscribers

Subscriber Help

Wolters Kluwer Privacy Policy

Critical Care and Resuscitation

Epidemiology, Lifestyle, and Prevention

Genetics

Heart Failure and Cardiac Disease

Hypertension

Imaging and Diagnostic Testing

Intervention, Surgery, Transplantation

Quality and Outcomes

Stroke

Vascular Disease

Global Impact of the 2017 ACC/AHA Hypertension Guidelines

Circulation Supplements

Cardiovascular Case Series

ECG Challenge

Hospitals of History

On My Mind

Podcast Archive

- Circulation on the Run

- Subscribe to Circulation on the Run

- #FITFAVES

Circulation Doodle

Resources & Education
AHA Guidelines and Statements

Circulation CME

Information for Advertisers

For Authors & Reviewers
Instructions for Authors

Submission Site

Author Reprints

https://www.heart.org/HEARTORG
http://www.heart.org/HEARTORG/localization/chooseState.jsp
http://www.heart.org/HEARTORG/General/Contact-Us_UCM_308813_Article.jsp#.V0iRafkrJpg
https://www.heart.org/en/about-us
https://www.heart.org/-/media/files/about-us/annual-report/annual-report.pdf?la=en&hash=BB711B0B592E12248C58C25DDC0DCE7C713BC386
https://www.heart.org/en/about-us/aha-financial-information
http://careers.heart.org/
http://www.shopheart.org/?a=16-1213-AHA-Heart-Bottom-Nav&utm_source=website&utm_campaign=bottom-nav&utm_medium=referral&utm_content=16-1213-AHA-Heart-Bottom-Nav
https://www.heart.org/en/news
http://newsroom.heart.org/
https://www.heart.org/en/about-us/international-programs
https://www.heart.org/en
https://www.strokeassociation.org/
https://professional.heart.org/en
https://www.heart.org/en/about-us/aha-asa-website-directory
http://www.yourethecure.org/
https://mygiving.heart.org/-/XZTZBDFD?s_src=20U2W1UEMG&s_subsrc=ahajournals_footer_donatenow
https://www.heart.org/en/get-involved/ways-to-give/wills-trusts-annuities
https://www.heart.org/HEARTORG/volunteer/volunteerForm.jsp
http://myafibexperience.org/
http://gardencommunity.heart.org/
http://supportnetwork.heart.org/
http://www.twitter.com/American_Heart
http://www.facebook.com/AmericanHeart
http://www.instagram.com/american_heart
http://www.pinterest.com/americanheart
http://www.youtube.com/user/americanheartassoc
https://www.heart.org/en/about-us/statements-and-policies/privacy-statement
http://copyright.heart.org/
https://www.heart.org/en/about-us/statements-and-policies/ethics-policy
https://www.heart.org/en/about-us/statements-and-policies/conflict-of-interest-policy
https://www.heart.org/en/about-us/statements-and-policies/linking-policy
https://www.heart.org/en/about-us/diversity-inclusion
http://careers.heart.org/
https://www.heart.org/en/about-us/procurement-services/procurement-services-department
https://www.heart.org/en/about-us/statements-and-policies/accessibility-statement
https://www.heart.org/en/about-us/statements-and-policies/state-fundraising-notices
http://www.nationalhealthcouncil.org/pages/standards.php
http://charityreports.bbb.org/public/seal.aspx?ID=379302003
https://ssl.comodo.com/
https://www.ahajournals.org/custserv
https://www.ahajournals.org/feeds.jsp
https://www.ahajournals.org/international-users
https://www.ahajournals.org/custserv/institutionalFAQ
https://www.ahajournals.org/custserv/subscribe
https://www.ahajournals.org/custserv/help
https://journals.lww.com/_layouts/15/oaks.journals/privacy.aspx
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=ccr
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=elp
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=gen
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=hfcd
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=hyp
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=idt
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=ist
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=qo
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=str
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=vasc
https://www.ahajournals.org/browse/circ?taxonomyUri=features-menus&tagUri=circ-global-impact-2017
https://www.ahajournals.org/circ/supplements
https://www.ahajournals.org/browse/circ?taxonomyUri=features-menus&tagUri=circ-cv-case-series
https://www.ahajournals.org/browse/circ?taxonomyUri=features-menus&tagUri=circ-ecg-challenge
https://www.ahajournals.org/circ/hospitals-history
https://www.ahajournals.org/browse/circ?taxonomyUri=features-menus&tagUri=circ-on-my-mind
https://www.ahajournals.org/circ/podcasts
https://www.ahajournals.org/circ/subscribe-circulation-run
https://www.ahajournals.org/circ/fitfaves
https://www.ahajournals.org/circ/circulation-doodle
https://professional.heart.org/en/guidelines-and-statements
https://www.ahajournals.org/circ/cme
https://www.wolterskluwer.com/en/solutions/lippincott-hcp-access/media-kits/circulation
https://www.ahajournals.org/circ/author-instructions
https://circ-submit.aha-journals.org/cgi-bin/main.plex
https://www.ahajournals.org/author-reprints

