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Abstract
Type-II diabetes (T2D) patients affected by underlying hyperglycemic (high glucose/blood sugar)
conditions often suffer from cardiac atrophy, resulting in tissue mass reduction and debilitating
cardiac health. To understand pathophysiological mechanisms during progression of cardiac
atrophy, a 3D bioprinted organoid platform was developed from a mixture of hydrogels containing
human cardiac cells, including cardiomyocytes (CM), fibroblasts (CF) and endothelial cells (EC), to
mimic the functionality of the in-vivo tissue. The organoids were cultured using normoglycemic- or
hyperglycemic-conditions. The expression of essential biomarkers in these organoids, for myocardin
(Myocd), troponin-I (TRP-I), fibroblast protein-1 (FSP-1) and endothelin-1 (ET-1) was confirmed. To
assess the physiological cellular connections during hyperglycemia, the presence of Connexin-43
(CX-43) was assessed in the presence of a CX-43 blocker, gap26. Epigenomic tools were used to
simultaneously interrogate histone-modifications by histone 3 lysine 9 mono-methylation (H3K9me1)
along with the co-regulation of inflammatory mediators, such as the high mobility group box 1
(HMGB1) and toll like receptor 4 (TLR4) in the cardiac organoids cultured using normal versus
hyperglycemic conditions. Organoids exposed to high glucose showed an increased expression of
H3K9me1 as well as inflammatory mediators HMGB1 and TLR4. Hyperglycemia also exhibited
alterations in expression of Myocd and FSP-1 in the organoids, compared to normoglycemic
conditions. Treatment with gap26 affected the CX-43 expression significantly, in organoids cultured
under hyperglycemia suggesting that high glucose conditions associated with prolonged diabetes
may lead to compromised CM-CF coupling, essential for maintenance of cardiac functionality.
Increased levels of H3K9me1 suggest decreased expression of Myocd, which may lead to CM
degeneration. Epigenetic modifications including alterations in histone methylation in regulation of
the myocardial genes and gap junction proteins under hyperglycemic conditions, may lead to

Originally published 27 Oct 2020 https://doi.org/10.1161/res.127.suppl_1.465 Circulation Research. 2020;127:A465

ality
o
ul
d

ality
o

d

ality
o

d

al

d

al
C
a

d 

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://mygiving.heart.org/-/XZTZBDFD?s_src=20U2W1UEMG&s_subsrc=ahajournals_top_donate_button
https://www.ahajournals.org/journal/res
https://www.heart.org/HEARTORG
https://doi.org/10.1161/res.127.suppl_1.465


7/18/2021 Abstract 465: A 3D Bioprinted Human Cardiac Cell Platform to Model the Pathophysiology of Diabetes | Circulation Research

https://www.ahajournals.org/doi/10.1161/res.127.suppl_1.465 2/5

Circulation Research

AHA Journals
Arteriosclerosis, Thrombosis, and Vascular Biology (ATVB)

Circulation

Circ: Arrhythmia and Electrophysiology

Circ: Genomic and Precision Medicine

Circ: Cardiovascular Imaging

Circ: Cardiovascular Interventions

Circ: Cardiovascular Quality & Outcomes

Circ: Heart Failure

Circulation Research

Hypertension

Stroke

Stroke: Vascular and Interventional Neurology

Journal of the American Heart Association (JAHA)

cardiac atrophy. We expect to establish an actual T2D patient iPSC cell derived cardiac platform, to
offer new therapeutic opportunities within the field.

Footnotes
Author Disclosures: For author disclosure information, please visit the AHA Basic Cardiovascular
Sciences 2020 Scientific Sessions Online Program Planner and search for the abstract title.

  Back to top 

Take notes, share and follow articles, make
comments, and collaborate with peers!

DISCUSS ADD TO LIST FOLLOW SHARE COMMENT NOTE

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/str
https://www.ahajournals.org/journal/svin
https://www.ahajournals.org/journal/jaha
https://www.abstractsonline.com/pp8/#!/9150
https://www.ahajournals.org/doi/10.1161/res.127.suppl_1.464
https://www.ahajournals.org/doi/10.1161/res.127.suppl_1.466


7/18/2021 Abstract 465: A 3D Bioprinted Human Cardiac Cell Platform to Model the Pathophysiology of Diabetes | Circulation Research

https://www.ahajournals.org/doi/10.1161/res.127.suppl_1.465 3/5

Journal Information
About

Editorial Board

Meet the Editors

Reprints

Customer Service and Ordering Information

AHA Journals RSS Feeds

For International Users

Institutions/Librarians FAQ

For Subscribers

Subscriber Help

Wolters Kluwer Privacy Policy

Subjects
All Subjects

Arrhythmia and Electrophysiology

Basic, Translational, and Clinical Research

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

Features
Discover CircRes Podcast

Circulation Research Profiles

Trainees & Young Investigators

The NHLBI Page

Compendia

Reviews

AHA/BCVS Scientific Statements

In This Issue Archive

Meet the First Author

Resources & Education 

https://www.ahajournals.org/res/about
https://www.ahajournals.org/res/editorial-board
https://www.ahajournals.org/res/editors
https://www.ahajournals.org/commercial-reprints
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/allSubjects
https://www.ahajournals.org/browse/res?taxonomyUri=hwp-journal-coll&tagUri=arel
https://www.ahajournals.org/browse/res?taxonomyUri=hwp-journal-coll&tagUri=btcr
https://www.ahajournals.org/browse/res?taxonomyUri=hwp-journal-coll&tagUri=ccr
https://www.ahajournals.org/browse/res?taxonomyUri=hwp-journal-coll&tagUri=elp
https://www.ahajournals.org/browse/res?taxonomyUri=hwp-journal-coll&tagUri=gen
https://www.ahajournals.org/browse/res?taxonomyUri=hwp-journal-coll&tagUri=hfcd
https://www.ahajournals.org/browse/res?taxonomyUri=hwp-journal-coll&tagUri=hyp
https://www.ahajournals.org/browse/res?taxonomyUri=hwp-journal-coll&tagUri=idt
https://www.ahajournals.org/browse/res?taxonomyUri=hwp-journal-coll&tagUri=ist
https://www.ahajournals.org/browse/res?taxonomyUri=hwp-journal-coll&tagUri=qo
https://www.ahajournals.org/browse/res?taxonomyUri=hwp-journal-coll&tagUri=str
https://www.ahajournals.org/browse/res?taxonomyUri=hwp-journal-coll&tagUri=vasc
https://www.ahajournals.org/res/podcast
https://www.ahajournals.org/res/profiles
https://www.ahajournals.org/res/trainees-young-investigators
https://www.ahajournals.org/browse/res?taxonomyUri=features-menus&tagUri=res-nhlbi
https://www.ahajournals.org/res/circulation-research-compendia
https://www.ahajournals.org/browse/res?taxonomyUri=features-menus&tagUri=res-reviews
https://www.ahajournals.org/browse/res?taxonomyUri=features-menus&tagUri=res-s-g
https://www.ahajournals.org/browse/res?taxonomyUri=features-menus&tagUri=res-in-issue
https://www.ahajournals.org/browse/res?taxonomyUri=features-menus&tagUri=res-mfa


7/18/2021 Abstract 465: A 3D Bioprinted Human Cardiac Cell Platform to Model the Pathophysiology of Diabetes | Circulation Research

https://www.ahajournals.org/doi/10.1161/res.127.suppl_1.465 4/5

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 

AHA Guidelines and Statements

Council on Basic Cardiovascular Sciences

Information for Advertisers

For Authors & Reviewers
Instructions for Authors

Submission Site

Author Reprints

Why Submit to Circulation Research



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
https://professional.heart.org/en/guidelines-and-statements
https://professional.heart.org/en/partners/scientific-councils/bcvs
http://advertising.lww.com/media-kits/circulation-research.html
https://www.ahajournals.org/res/author-instructions
https://circres-submit.aha-journals.org/
https://www.ahajournals.org/author-reprints
https://www.ahajournals.org/res/why-submit


7/18/2021 Abstract 465: A 3D Bioprinted Human Cardiac Cell Platform to Model the Pathophysiology of Diabetes | Circulation Research

https://www.ahajournals.org/doi/10.1161/res.127.suppl_1.465 5/5

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 

© 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

  

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/
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/

