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Coronavirus Spike Protein Activated Natural Inmune Response, Damaged Heart Muscle
Cells

Researchers have demonstrated for the first time a potential route of the SARS-CoV-2 spike protein damaging the heart
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July 27, 2022 — Heart damage (https://www.dicardiology.com/content/grant-help-researchers-uncover-signs-heart-damage) is common among patients
hospitalized with COVID-19 (https://www.heart.org/en/coronavirus/our-response-to-covid-19), leading many to wonder how the virus affects the heart.
Now, researchers have found that the spike protein from the severe acute respiratory syndrome coronavirus
(https://www.dicardiology.com/channel/coronavirus-covid-19) 2 (SARS-CoV-2) virus can lead to heart muscle injury through the inflammatory process,
according to preliminary research to be presented at the American Heart Association’s Basic Cardiovascular Sciences Scientific Sessions 2022
(https://professional heart.org/en/meetings/basic-cardiovascular-sciences). The meeting, held in Chicago on July 25-28, offers the latest research on basic
and translational cardiovascular science.

The spike protein is found on the surface of SARS-CoV-2, the virus that causes COVID-19 (https://www.dicardiology.com/content/image-gallery-
showing-impact-covid-19-pandemic). Spike proteins latch onto receptors known as angiotensin-converting enzyme 2 (ACE2) on target cells. The spike
protein facilitates virus entry into healthy cells, which is the first step in infection. In addition to infecting the lungs, the virus can also spread to other
organs leading to more damage to the body, severe infection and, among some people, death.

“It’s already known from the clinical side that COVID-19 infection can induce heart injury, however, what we don’t know is the mechanistic details of

how this occurs. What we suspect is that the spike protein has unknown pathological roles,” said Zhiqiang Lin (https://www.mmriedu/project/zlin/),

Ph.D., lead author of the study and an assistant professor at the Masonic Medical Research Institute (https://www.mmri.edu/) in Utica, iw York. “Our
n

data show that the spike protein from SARS-CoV-2 causes heart muscle damage. That’s why it’s important to get vaccinated and preve: &15 gél%geNow
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“Host natural immunity is the first line of defense against pathogen invasion, and heart muscle cells have their own natural immune machinery.
Activation of the body’s immune response is essential for fighting against virus infection; however, this may also impair heart muscle cell function and
even lead to cell death and heart failure,” Lin said.

The researchers studied whether the SARS-CoV-2 spike protein activates the natural immune response in heart muscle cells. HCoV-NL63 is a
coronavirus that infects the respiratory system without causing cardiac injury, although its spike protein also uses ACE2 to mediate virus entry. They
studied the potential ability to cause heart disease of both SARS-CoV-2 spike protein and the NL63 spike protein. Their results showed that the SARS-
CoV-2 spike protein activated the natural immune response in heart muscle cells and damaged the heart, but the NL63 spike protein did not.

“The fact that the SARS-CoV-2 spike protein is activating the natural immune response may explain the high virulence compared to the other
coronaviruses,” Lin said. “The TLR4 signaling is the major pathway that activates the body’s natural immune response, and the SARS-CoV-2 spike
protein activates TLR4, not the regular flu spike protein.”

To investigate the impact of the SARS-CoV-2 spike protein on the heart, researchers cloned the SARS-CoV-2 spike protein and the NL63 spike protein
into the AAV9 viral vector. The AAV9 viral vector was delivered into lab mice to activate the spike protein in the heart muscle cells. They found that the
AAV9-mediated the SARS-CoV-2 spike protein, and not the NL63 spike protein, caused heart dysfunction, hypertrophic remodeling (enlargement) and
cardiac inflammation.

In lab testing of heart cells cultured in dishes, researchers also observed that the SARS-CoV-2 spike protein made heart muscle cells much larger
compared to cells without either spike protein. “We found direct evidence that the SARS-CoV-2 spike protein is toxic to heart muscle cells,” Lin said.

During this study, researchers also examined a heart biopsy (https://www.dicardiology.com/content/celladon-announces-initiation-clinical-trial-
investigate-mydicar-patients-heart-failure-and) from a deceased patient with inflammation due to COVID-19. They detected the SARS-CoV-2 spike
protein and TLR4 protein in both heart muscle cells and other cell types. In contrast, these two proteins were absent in a biopsy of a healthy human heart.
“That means once the heart is infected with SARS-CoV-2, it will activate the TLR4 signaling,” Lin said. “Besides directly damaging the heart muscle cells,
the spike protein itself is very inflammatory and may cause systemic inflammation that indirectly causes heart problems.”

ACE2 is an important enzyme controlling blood pressure. SARS-CoV-2 infection may impair ACE2 function, which in turn leads to blood pressure
increase (https://www.dicardiology.com/content/study-shows-renal-denervation-helps-control-drug-resistant-hypertension) and, thereby, injures the heart.
SARS-CoV-2 may also damage the heart through other unknown pathways.

“Our study provides two pieces of evidence that the SARS-CoV-2 spike protein does not need ACE2 to injure the heart. First, we found that the SARS-
CoV-2 spike protein injured the heart of lab mice. Different from ACE2 in humans, ACE2 in mice does not interact with SARS-CoV-2 spike protein,
therefore, SARS-CoV-2 spike protein did not injure the heart by directly disrupting ACE2 function. Second, although both the SARS-CoV-2 and NL63
coronaviruses use ACE2 as a receptor to infect cells, only the SARS-CoV-2 spike protein interacted with TLR4 and inflamed the heart muscle cells.
Therefore, our study presents a novel, ACE2-independent pathological role of the SARS-CoV-2 spike protein, ” Lin said.

( / #ﬁﬁ@@l&@&}k )—w first step toward determining whether the SARS-CoV-2 spike protein affects the heart. The researchers now plan to investigate
how SARS-CoV-2 spike proteins cause inflammation in the heart. There are two potential ways: the first is that spike protein is expressed in the virus-
infected heart muscle cells and thereby directly activates inflammation; the second is that the virus spike protein is shed into the bloodstream, and the

#itMValtlEeKR)S-CoV 2 spike proteins damage the heart.

For more information: https://www.heart.org/en/about-us/aha-financial-information (https://www.heart.org/en/about-us/aha-financial-information)

(/#linkedin)
Related Long -COVID Content:

( / %EA]RI Shectj_lght on COVID Vaccine-Associated Heart Muscle Injury (https://www.itnonline.com/content/mri-sheds-light-covid-vaccine-associated-heart-

w(hht@p&%/mnmadd@zwmmml&h&m#&xl&h%p«%@&%&&%&ﬂm@iwdi@laagy.com

covid-two-yearsypandemic)

reﬁ)onse amaged-heart-musc

RSO BATRSAI0Sh O ot T KA SR O

VIDEO: Long-COVID Presentations in Cardiology at Beaumont Hospital (https://www.dicardiology.com/videos/video-long-covid-presentations-
cardiology-beaumont-hospital) — Interview with Justin Trivax, M.D.

VIDEO: Cardiac Presentations in COVID Long-haulers at Cedars-Sinai Hospital (https://www.dicardiology.com/videos/video-cardiac-presentations-
covid-long-haulers-cedars-sinai-hospital)— Interview with Siddharth Singh, M.D.

Find more COVID news and video (https://www.dicardiology.com/channel/coronavirus-covid-19)s (https://www.itnonline.com/channel/coronavirus-
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American Heart Association Cancels In-Person Meeting and Goes Virtual Again Due to COVID
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September 20, 2021 — The American Heart Association (AHA) announced Sept. 16 it decided to convert from a planned in ..
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American Heart Association 2020 Late-breaking Trial Presentations (/article/american-heart-
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Here is a list of the American Heart Association (AHA) late-breaking clinical trial presentations at the 2020 Virtual ...
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( / #W'PtteF]} last major cardiovascular conference to go virtual in 2020 due to the COVID-19 (SARS-Cov-2) pandemic ..
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Artificial Intelligence Examining ECGs Predicts Irregular Heartbeat, Death Risk (/content/artificial-
intelligence-examining-ecgs-predicts-irregular-heartbeat-death-risk)

November 22, 2019 — Artificial intelligence can examine electrocardiogram (ECG) test results, a common medical test, to ..
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Eko and Mayo Clinic Prove Heart Failure is Detectable at Point of Care Using ECG-Enabled
Stethoscope (/content/eko-and-mayo-clinic-prove-heart-failure-detectable-point-care-using-ecg-
enabled-stethoscope)

November 21, 2019 — At the American Heart Association Scientific Sessions 2019, Eko, a digital health company applying ..
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November 21, 2019 — People who experience cardiac arrests over the weekend are less likely to survive long enough to be ..

( / #llmk-ﬁd]lEb) —* (/content/weekend-sudden-cardiac-arrests-are-more-deadly)

.addtoany.com/share#url=http%3A%2F%2Fwww.dicardiology.com

eart-muscle-
rus% 20Spike % 20Protein% 20Activated % 20Natural % 20Immu

(/content/heart-disease-and-cancer-risk-may-be-linked)
NEWS (/ADMIN/STRUCTURE/TYPES/MANAGE/NEWS) | AHA (/CHANNEL/AHA)

Heart Disease and Cancer Risk May be Linked (/content/heart-disease-and-cancer-risk-may-be-
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November 20, 2019 — Heart attack survivors may have an increased risk of developing cancer compared to people without ...
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