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Singapore scientists pinpoint how
non-alcoholic fatty liver disease
increases risk of vascular diseases
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These findings by scientists from Nanyang Technological University, Singapore (NTU
Singapore) and the National University of Singapore (NUS) shed light on why the leading
cause of mortality in NAFLD patients is cardiovascular complications, instead of liver
damage.
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These findings by scientists from Nanyang Technological University,

Singapore (NTU

Singapore) and the National University of Singapore (NUS) shed light on why the leading

cause of mortality in NAFLD patients is cardiovascular complications, instead of liver

damage.
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5/26/22, 9:35 AM Singapore scientists pinpoint how non-alcoholic fatty liver disease increases risk of vascular diseases — BIOENGINEER.ORG
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It is estimated that up to 40 per cent of the population in Southeast Asian countries,
including Singapore, have NAFLD.

The research team, led by Nanyang Assistant Professor Christine Cheung from NTU'’s Lee
Kong Chian School of Medicine (LKCMedicine), found a higher level of blood vessel damage
in NAFLD patients, which increases the risks of blood clots and cardiovascular diseases.

Asst Prof Cheung said: “The growing prevalence of fatty liver disease globally is a concern. In
Singapore, one in three is likely to develop non-alcoholic fatty liver disease over the next 10
years. These patients are at increased risk of developing vascular diseases, such as coronary
artery disease and cerebrovascular disease. The good news is that liver disease, at its early
stages, is reversible.”
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5/26/22, 9:35 AM Singapore scientists pinpoint how non-alcoholic fatty liver disease increases risk of vascular diseases — BIOENGINEER.ORG
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The team, comprising researchers from NTU, the National University Health System and the

Agency for Science, Technology and Research’s (A*STAR), Singapore, published their findings
in EMBO Reports in April.

Fatty liver disease associated with increased chemokine levels

The team recreated blood vessel cells from samples donated by 99 NAFLD patients and 56
healthy controls to be used as experimental models for the study.
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They found that the blood vessel cells of fatty liver disease patients contained higher levels
of a class of proteins called chemokines - up to three times higher than in healthy
individuals.

Chemokines are strong attractants of immune cells. Their main role in the body is drawing
immune cells to sites of infections so that these cells can combat infections.

However, when abnormally high levels of immune cells are recruited into a blood vessel, it
becomes harmful.

In particular, the researchers noticed that a type of immune cells known as T cells were
strongly responsive to the chemokines in NAFLD patients. T cells are an important part of the
body’s immune system that fight against foreign particles.

The researchers discovered that the higher level of chemokines in fatty liver disease patients
was attracting T cells into blood vessel walls. These T cells then caused inflammation of
blood vessels, damaging them.
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5/26/22, 9:35 AM Singapore scientists pinpoint how non-alcoholic fatty liver disease increases risk of vascular diseases — BIOENGINEER.ORG
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Higher levels of damage and inflammation can lead to leakiness in the blood vessels,
impairing blood vessels’ integrity over time and increasing the risk of blood clot formation. It
can lead to devastating events if the blood flow to vital organs is obstructed, such as
ischaemic tissue injury.

The team detected three times as many circulating damaged endothelial cells — cells from
the inner lining of blood vessels that have been shed into the bloodstream — in fatty liver
disease patients, which is a sign of blood vessel injury.

The researchers believe that fatty liver disease patients have increased chemokine
production due to the higher levels of oxidised lipids and free fatty acids in their blood.

The paper’s first author, NTU LKCMedicine research fellow Dr Ng Chun-Yi, said: “Blood vessels
are likely to be sensitive to the inflammatory mediators and abnormal lipid metabolism
which underlie non-alcoholic fatty liver disease. We discovered that non-alcoholic fatty liver
disease blood vessel cells are more ‘activated’, making them susceptible to vascular
inflammation.”
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Clinical collaborator and co-author Associate Professor Dan Yock Young from the NUS Yong
Loo Lin School of Medicine and the National University Health System said: “Non-alcoholic
fatty liver disease goes beyond the liver, impacting multi-organ system and leading to
vascular complications such as coronary diseases and stroke. This study demonstrates for
the first time how the levels of circulating damaged endothelial cells differ between non-
alcoholic fatty liver disease patients and non-patients.”

“This opens new perspectives in our understanding of fatty liver diseases and therapeutic
strategies for treating them. Instead of focusing narrowly on the liver pathology, a holistic
approach in targeting the systemic inflammation of injured blood vessels has the potential to
decrease the mortality rate of fatty liver disease patients,” said Assoc Prof Dan.

Informing better clinical care for patients

Understanding how NAFLD affects heart health should help to inform clinical care for
patients, the researchers say.

Typically, patients who present with symptoms of fatty liver diseases are not commonly

referred to cardiologists. However, as the team’s research has shown that chronic
A
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Asst Prof Cheung said: “As we better understand the link between non-alcoholic fatty liver
disease and vascular inflammation, the science helps to inform clinical care. Patients who
seek medical treatment for liver disease, for instance, could be considered for vascular
health check-ups. This way, doctors not only follow up on the liver health but potentially
prevent vascular complications in the future.”

“Liver disease at its early stage is reversible with lifestyle changes such as exercise and a
healthy diet. Lifestyle modification is key at an early stage to slow down the progression of
both fatty liver disease and cardiovascular disease before they become too advanced for
functional recovery,” added Asst Prof Cheung.

Speaking independently on the study, Professor Roger Foo, Zayed Bin Sultan Al Nahyan
Professor in Medicine and Director of the Cardiovascular Disease Translational Research
Programme at the NUS Yong Loo Lin School of Medicine and Senior Consultant at the
National University Heart Centre, Singapore said: “Non-alcoholic fatty liver disease is serious
because if left untreated can cause significant and debilitating disease in the heart and walls
of blood vessels. This work is important because, using samples donated from patients, the
scientists have been able to map out new aspects of cellular crosstalk between cells of the
vessel wall and the immune system, leading to a proposed fresh angle for treating the
condition.”
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Notes to Editor:

Paper titled “Endothelial-immune crosstalk contributes to vasculopathy in nonalcoholic fatty
liver disease”, published in EMBO Reports, 11 April 2022. DOI: 10.15252/embr.202154271
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About Nanyang Technological University, Singapore

A research-intensive public university, Nanyang Technological University, Singapore (NTU
Singapore) has 33,000 undergraduate and postgraduate students in the Engineering,
Business, Science, Humanities, Arts, & Social Sciences, and Graduate colleges. It also has a
medical school, the Lee Kong Chian School of Medicine, set up jointly with Imperial College
London.

NTU is also home to world-class autonomous institutes — the National Institute of Education,
S Rajaratnam School of International Studies, Earth Observatory of Singapore, and Singapore

Centre for Environmental Life Sciences Engineering — and various leading research centres
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5/26/22, 9:35 AM Singapore scientists pinpoint how non-alcoholic fatty liver disease increases risk of vascular diseases — BIOENGINEER.ORG
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Ranked amongst the world’s top universities by QS, NTU has also been named the world’s
top young university since 2014. The University’s main campus is frequently listed among the
Top 15 most beautiful university campuses in the world and it has 57 Green Mark-certified
(equivalent to LEED-certified) building projects, of which 95% are certified Green Mark
Platinum. Apart from its main campus, NTU also has a campus in Singapore’s healthcare
district.

Under the NTU Smart Campus vision, the University harnesses the power of digital
technology and tech-enabled solutions to support better learning and living experiences, the
discovery of new knowledge, and the sustainability of resources.

For more information, visit www.ntu.edu.sg

Journal

EMBO Reports

DOI

10.15252/embr.202154271 =
A

https://bioengineer.org/singapore-scientists-pinpoint-how-non-alcoholic-fatty-liver-disease-increases-risk-of-vascular-diseases/ 10/13


https://cat.sg1.as.criteo.com/delivery/ck.php?cppv=3&cpp=JqLEo7EJRmxBfOuf3W4cAvT7GfwuiaQ1QXn8XiDlfWGTwKU4cMfYsqlqai_J0I6OfndTs7OeKFvX1amg7ChqGTc5MosEAnMJp1by_db8LimRXFQjxg8UuFf0vg6PpUy0lpEOWh-Ed_GQ3s0WtjnGzLoz2tmtx93obF1sqTwcE9Df0yD_F6MH0aG2PpUdIxgS_Q_hFgIVb69O2tAGxVF3yXqzHDd99jL2lLpRaLPSLJVnM5XJhFi7L6_q6qBZy5DUjJVOodErehnGdbrzP7aCSpPNOuU3DyX_UHTrWZJV6egRP2y8DL42iMNAIVitGOadgUWQu3ltDWo03ru1ECMjC5qtmqG570aq6P6_2rQzQcQfR9w6JIipoA78PnHEigWboCV-8lkT72KioIpC2CKsTxWy2rsBrpIC9sSM9Pl1DLrXuL1F6dcf2bqAv0CliPd4ng1RpFONqsuqGB_N09dAWvoXiYoGuBSu3Ly8qpj5rd53ydb_&maxdest=https%3A%2F%2Fad.doubleclick.net%2Fddm%2Ftrackclk%2FN1691220.154378CRITEO%2FB27037177.325302724%3Bdc_trk_aid%3D517197350%3Bdc_trk_cid%3D164173796%3Bdc_lat%3D%3Bdc_rdid%3D%3Btag_for_child_directed_treatment%3D%3Btfua%3D%3Bgdpr%3D0%3B%3Bltd%3D%3Fhttps%3A%2F%2Fwww.uniqlo.com%2Fsg%2F%3Futm_source%3Dsg_display%26utm_medium%3Ddisplay%26utm_content%3Dlogo%26utm_campaign%3DUQSG_AlwaysOnProspectingAffinity_Criteo_Carat
https://cat.sg1.as.criteo.com/delivery/ck.php?cppv=3&cpp=Ie6Ic7EJRmxBfOuf3W4cAvT7GfwuiaQ1QXn8XiDlfWGTwKU4cMfYsqlqai_J0I6OfndTs7OeKFvX1amg7ChqGTc5MosEAnMJp1by_db8LimRXFQjxg8UuFf0vg6PpUy0lpEOWh-Ed_GQ3s0WtjnGzLoz2tlbX5DuDMNbAfAHFSn2X34clRJftYOCEhEflYgQxMxV-UTPj-dptd68iZ3vDaWkXNAbKLhIfruY9wz_hsTaj1UMxKsNi90xt_Sv6YIvkMfrcPNLOhX80xp3UkoewVdS-5DvRXljzsYlcVvtBLbgaExi8IgJWldgmek_jkDSPsl6beRuS9_9wrFVUsDXrYFLWQevm7Hbmv-iRG8mMxGOJA1tFvRXSMjWPE3cza_sGFWvZBnuHfdxjbbXEpCgkCBHoR52liWJ9S7wCvukX6J80N4rLwVRnBRKAbvOlpv2GmWnxvWar43ikkaIBcaneoCKDowAptHViu8TjxmPq10HzjK0&maxdest=https%3A%2F%2Fad.doubleclick.net%2Fddm%2Ftrackclk%2FN1691220.154378CRITEO%2FB27037177.325302724%3Bdc_trk_aid%3D517197350%3Bdc_trk_cid%3D164173796%3Bdc_lat%3D%3Bdc_rdid%3D%3Btag_for_child_directed_treatment%3D%3Btfua%3D%3Bgdpr%3D0%3B%3Bltd%3D%3Fhttps%3A%2F%2Fwww.uniqlo.com%2Fsg%2Fen%2F%3Futm_source%3Dsg_display%26utm_medium%3Ddisplay%26utm_content%3Dimage%26utm_campaign%3DUQSG_AlwaysOnProspectingAffinity_Criteo_Carat
https://cat.sg1.as.criteo.com/delivery/ck.php?cppv=3&cpp=MattKrEJRmxBfOuf3W4cAvT7GfwuiaQ1QXn8XiDlfWGTwKU4cMfYsqlqai_J0I6OfndTs7OeKFvX1amg7ChqGTc5MosEAnMJp1by_db8LimRXFQjxg8UuFf0vg6PpUy0lpEOWh-Ed_GQ3s0WtjnGzLoz2tmy8VJJ36c6cgBa0iaYuugjyzv6W1rsfz1iEQHHMzBKsK4RlOoEw0ITQTlmQQHgdhlCAQWLuq6ry79WZeSpj3GhFpLreJNKMoaLRmY0FZHWCdi2ds-GS1nsDJd2jNyAVprAhwJ0oaVAgULM21gR5OsnGWnCXF8WIOeRcl79dtI9NkApC2sM9j69y1YLncNtdHvPDnUeO0OtYnpJbUwj_vAG6oOB9gwhAojVQcqwWW-n0T5zs_0_vNsmfYHsoHgE4nVXU-cTi46ijukUrjURFXZaJOV8VkD514ZlTn1kvY3IZzZZEQiKHoY8TQKPZjZP0GtgyOLCT4Uq1e3YXW1PmggT4ie9Ug_3IbuAyfmy-PFJpA&maxdest=https%3A%2F%2Fad.doubleclick.net%2Fddm%2Ftrackclk%2FN1691220.154378CRITEO%2FB27037177.325302724%3Bdc_trk_aid%3D517197350%3Bdc_trk_cid%3D164173796%3Bdc_lat%3D%3Bdc_rdid%3D%3Btag_for_child_directed_treatment%3D%3Btfua%3D%3Bgdpr%3D0%3B%3Bltd%3D%3Fhttps%3A%2F%2Fwww.uniqlo.com%2Fsg%2Fen%2Fproducts%2FE422370-000%3FcolorCode%3DCOL32%26sizeCode%3DCMD095%26utm_source%3Dsg_display%26utm_medium%3Ddisplay%26utm_campaign%3DUQSG_AlwaysOnProspectingAffinity_Criteo_Carat%26utm_content%3Dp
https://cat.sg1.as.criteo.com/delivery/ck.php?cppv=3&cpp=jgLJbLEJRmxBfOuf3W4cAvT7GfwuiaQ1QXn8XiDlfWGTwKU4cMfYsqlqai_J0I6OfndTs7OeKFvX1amg7ChqGTc5MosEAnMJp1by_db8LimRXFQjxg8UuFf0vg6PpUy0lpEOWh-Ed_GQ3s0WtjnGzLoz2tlHf_IrNRjUw0YDYYWA9cbZG-hyYzsA9--Vp6Hnts-Rhk_RGvMsWMwPleOQVNjfgilynwgdPwXtecw8IijBNyBVpby7yfUOwC_QdI4hvJ-SI22kDeQ83CP08c_1E1Bhs_NYMRJ_S-S9tEHqlLZpM3wYE2ikhCtyEOye1GFIK6lWVNslR_e4l0Gul0evFFZYwdOdOB4qyMpR_Xr_6_4_6B3g0zymPyElgzHAlTvhITrEt7r3kaLK73Hu-OuTtYTwL2gSz8zTeKVR86SGnhCx6O0wqZbfKQUTuYvQZj_kYOZNLGRGi24zXBQ0rgT1eBY_Ae0izo4CfnntsjwQrKuiD6U44OATpbQPKE_CXZ7DdwaeOg&maxdest=https%3A%2F%2Fad.doubleclick.net%2Fddm%2Ftrackclk%2FN1691220.154378CRITEO%2FB27037177.325302724%3Bdc_trk_aid%3D517197350%3Bdc_trk_cid%3D164173796%3Bdc_lat%3D%3Bdc_rdid%3D%3Btag_for_child_directed_treatment%3D%3Btfua%3D%3Bgdpr%3D0%3B%3Bltd%3D%3Fhttps%3A%2F%2Fwww.uniqlo.com%2Fsg%2Fen%2Fproducts%2FE439661-000%3FcolorCode%3DCOL61%26sizeCode%3DSMA004%26utm_source%3Dsg_display%26utm_medium%3Ddisplay%26utm_campaign%3DUQSG_AlwaysOnProspectingAffinity_Criteo_Carat%26utm_content%3Dp
https://cat.sg1.as.criteo.com/delivery/ck.php?cppv=3&cpp=GbxRELEJRmxBfOuf3W4cAvT7GfwuiaQ1QXn8XiDlfWGTwKU4cMfYsqlqai_J0I6OfndTs7OeKFvX1amg7ChqGTc5MosEAnMJp1by_db8LimRXFQjxg8UuFf0vg6PpUy0lpEOWh-Ed_GQ3s0WtjnGzLoz2tmy8VJJ36c6cgBa0iaYuugjmuumOdnrYHasXQFrZFMKWbso5Oa5DI05VYmHppvaEx7x5LHz2FZ5sb435hwjRaePYzbl_QAUSd_FA84_mp52G4ZTI_AcC2jUxBOWmpVr-wavM11T2HtSe4RXGvAXy_SOibNSBLDu9t97E5q0DbTfk7mTl9SQH--LsIN1ne-2ToOaAgGYBJiSC3-1pSwT3Ly_Gm3lvyzIc6-KrVExEZqZ5EmNMrQVqoj8JhFyekSfQTlYkqJsKpyDzDLRKyP8IpyNUWB-6fLW_AHtXZNgU3nzZShKWAA24O2ilPCX9nUcGWWEvAe2kFmhNH-0ad6SRw3pNedQA31urkwY7J9UFME7yA&maxdest=https%3A%2F%2Fad.doubleclick.net%2Fddm%2Ftrackclk%2FN1691220.154378CRITEO%2FB27037177.325302724%3Bdc_trk_aid%3D517197350%3Bdc_trk_cid%3D164173796%3Bdc_lat%3D%3Bdc_rdid%3D%3Btag_for_child_directed_treatment%3D%3Btfua%3D%3Bgdpr%3D0%3B%3Bltd%3D%3Fhttps%3A%2F%2Fwww.uniqlo.com%2Fsg%2Fen%2Fproducts%2FE442213-000%3FcolorCode%3DCOL08%26sizeCode%3DSMA003%26utm_source%3Dsg_display%26utm_medium%3Ddisplay%26utm_campaign%3DUQSG_AlwaysOnProspectingAffinity_Criteo_Carat%26utm_content%3Dp
https://cat.sg1.as.criteo.com/delivery/ck.php?cppv=3&cpp=lnRZZrEJRmxBfOuf3W4cAvT7GfwuiaQ1QXn8XiDlfWGTwKU4cMfYsqlqai_J0I6OfndTs7OeKFvX1amg7ChqGTc5MosEAnMJp1by_db8LimRXFQjxg8UuFf0vg6PpUy0lpEOWh-Ed_GQ3s0WtjnGzLoz2tnKW8TUc5IMOgZqW5Iuz4CRfddBcDbJdTmJFy_adndlm-WnjnNQOA0OBRMRf2E_O3_DTVCyF3bhNtD3MhKe_3mwoYlxuZL8YeyHgJUzINxuvi27xT2PnFFOR5B13smB2wJKQxKhKy5WS4EGA7JBezpajKYt68BjWUXKS7rUuzgVDat7DmhjTlXQsuIy6RWuUU9qpupTEiCt_JbomVyMFPhiQ61adrRy1nRVQXTgyKSL4QZDJ4utPnjTLsbrjlx9dC9JwLd9KgEe-Z-7Tgxs44HwuLd-iNzbr6hIhxG2IEFlMUKhUtoyADkEAfiMFKjuoEulkIkFQYuujNPG_ST02VTvTXfsADpSCV9pVXrzR6adrw&maxdest=https%3A%2F%2Fad.doubleclick.net%2Fddm%2Ftrackclk%2FN1691220.154378CRITEO%2FB27037177.325302724%3Bdc_trk_aid%3D517197350%3Bdc_trk_cid%3D164173796%3Bdc_lat%3D%3Bdc_rdid%3D%3Btag_for_child_directed_treatment%3D%3Btfua%3D%3Bgdpr%3D0%3B%3Bltd%3D%3Fhttps%3A%2F%2Fwww.uniqlo.com%2Fsg%2Fen%2Fproducts%2FE448078-000%3FcolorCode%3DCOL07%26sizeCode%3DSMA008%26utm_source%3Dsg_display%26utm_medium%3Ddisplay%26utm_campaign%3DUQSG_AlwaysOnProspectingAffinity_Criteo_Carat%26utm_content%3Dp
https://cat.sg1.as.criteo.com/delivery/ck.php?cppv=3&cpp=VOlzf7EJRmxBfOuf3W4cAvT7GfwuiaQ1QXn8XiDlfWGTwKU4cMfYsqlqai_J0I6OfndTs7OeKFvX1amg7ChqGTc5MosEAnMJp1by_db8LimRXFQjxg8UuFf0vg6PpUy0lpEOWh-Ed_GQ3s0WtjnGzLoz2tmy8VJJ36c6cgBa0iaYuugjI3yqg0RyUeTf2aC7kW3Hl-_SN3MLeD3QWUNKsXpgO5YsrfwspsmM8aNFQccqGz3coIlK6Ne0_hn2AgLzQ8YObcZI0iDUHs8ooKvrgerbd1dloPlAIEAWEE8uZeWVQcolqx_TCv_Z9XW5GE37Ie9pfQlMcaLNIDEEqhY4XBLDf3wL_TDuaEWTnWncJGmGrmejIAtT1kPMs83EgI70BOH81TvFMxogetWF73T6Tp4E1W2sGncZzmgfV2CBv_qwweEhsw41v8FooKz-i8I1JEP1VZxxBW1mSbqpU3SqH_uoNMzZvbVj0q7ZPCB6NPqVTxYnX4l48Ok9Kl5RePKkGeD2Bw&maxdest=https%3A%2F%2Fad.doubleclick.net%2Fddm%2Ftrackclk%2FN1691220.154378CRITEO%2FB27037177.325302724%3Bdc_trk_aid%3D517197350%3Bdc_trk_cid%3D164173796%3Bdc_lat%3D%3Bdc_rdid%3D%3Btag_for_child_directed_treatment%3D%3Btfua%3D%3Bgdpr%3D0%3B%3Bltd%3D%3Fhttps%3A%2F%2Fwww.uniqlo.com%2Fsg%2Fen%2Fproducts%2FE434163-000%3FcolorCode%3DCOL00%26sizeCode%3DSMA003%26utm_source%3Dsg_display%26utm_medium%3Ddisplay%26utm_campaign%3DUQSG_AlwaysOnProspectingAffinity_Criteo_Carat%26utm_content%3Dp

