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Scientists identify compound with potent antiseizure effects

Researchers studying epileptic seizures of the tem-
poral lobe — the most common type of epilepsy —
discovered a compound that reduces seizures in the
hippocampus, a brain region where many such sei-
zures originate. The compound, known as TC-2153,
lessened the severity of seizures in mice.

The scientists report their findings in the journal
Epilepsia.

“We found that TC-2153 ultimately reduces seizure
severity in mice by decreasing the activity of hippo-
campal neurons,” said University of Illinois Urbana-
Champaign doctoral candidate Jennifer Walters, who
led the research with molecular and integrative physi-
ology professor Hee Jung Chung.”In most temporal
lobe epilepsy, the seizures start in the medial temporal
lobe, which includes the hippocampus,” Chung said.
“And 60% or more of patients who have medial tem-
poral lobe epilepsy develop drug-resistant seizures,
which correlate with the extent of neuronal death and
inflammation in the hippocampus.”

The hippocampus plays a central role in learning
and memory, so anything that damages it can have
devastating consequences for the individual, she said.
The strength of synaptic communication between neu-
rons and the excitability of individual neurons can af-
fect the likelihood that seizures occur, Chung said.

The finding that TC-2153 lessened the occurrence of
seizures was a surprise, the researchers said, because
it is known primarily as an inhibitor of a brain-specific
protein called STEP that reduces the strength of syn-
aptic communication between neurons. “We hypoth-
esized that seizure activity would increase when we
used TC-2153 because STEP inhibition would increase
synaptic communication,” Walters said. “But we found
that it actually reduced seizure severity in both male
and female mice.”

The female mice responded more to treatment
with the compound than the males did. To determine
whether TC-2153 interacted with sex hormones, the
team repeated the experiment in female mice that had
their ovaries removed. “That completely abolished
the effect from the TC-2153,” Walters said. “Therefore,
female sex hormones play a role in its efficacy.” This
finding may be relevant to sex differences seen in tem-
poral lobe epilepsy, she said.

Follow-up experiments in mouse brains and in neu-
ronal culture revealed a possible mechanism by which
TC-2153 decreases seizure severity. The team found
that the compound reduced the excitability of indi-
vidual neurons, suggesting a novel function of STEP,
Chung said. “TC-2153 is a STEP inhibitor,” she said.
“So far, STEP has been known as a negative regulator
of neuronal communication but was never implicated
in regulating the excitability of individual neurons.”

Further studies will explore how TC-2153 works
and will test its effects in human neurons, the research-
ers said.

Anti-malaria drugs may help fight pulmonary disease

research team at Colorado

State University has discov-
ered that drugs used to treat ma-
laria are also effective at treating
a pulmonary disease similar to
tuberculosis. Their findings were
featured in Science Translational
Medicine.

The study is a significant devel-
opment in the fight against infec-
tions caused by non-tuberculous
mycobacteria, or NTM, which are
now more common than tuberculo-
sis in the United States and often at-
tack people who have a weakened
immune system or preexisting con-
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ditions like chronic obstructive pul-
monary disease or cystic fibrosis.

“There are currently very few
antibiotics available to treat NTM
infections, and some patients fail
to respond to any treatment,” said
Professor Mary Jackson of CSU’s
Department of  Microbiology,
Immunology and Pathology, one of
the lead authors. “The perspective
that antimalarial drugs that already
have undergone advanced clinical
trials may become part of the arse-
nal of drugs available to fight these
infections could have an immediate
impact in the clinic.”

The researchers believe that the
bacterium is capable of sensing and
responding to threats in its envi-
ronment, such as lowered oxygen
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levels, oxidative stress and acidic
pH, which are our body’s natural
ways of fighting disease. It does so
by activating, among other things,
a regulator known as DosRS which
controls many essential functions
in the bacterium such as its respi-
ration, ability to form biofilms and
ability to enter a dormant state
when the conditions are not favor-
able to bacterial multiplication.

They found that in mice, two ex-
isting antimalarial drugs were able
to prevent DosRS from responding
to stresses, meaning that the bacte-
rium struggled to fight off antibiot-
ics and the immune system’s natu-
ral disease response.

“It blocked the regulator and
kept it from doing its job,” Jackson

explained in a news release by the
university. “One of the things the
treatment did, in particular, was
to lower the bacterium’s ability to
form biofilms, thereby reducing its
ability to resist killing by antibiot-
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1CS.

The treatment alone was just
as effective at dropping bacterial
loads in the lungs as the combina-
tion of antibiotics currently used to
treat the disease.

The lead authors are now work-
ing with doctors at National Jewish
Health to administer the drug that
proved most effective — OZ439 —
to humans, particularly those with
cystic fibrosis.

Spinal fluid analysis could speed up diagnosis of breast cancer spread

Analysing cancer DNA in spinal fluid could speed
up and improve the diagnosis of breast cancer
which has spread to the brain and spinal cord, accord-
ing to a new pilot study.

The type of test, known as a liquid biopsy, is more
accurate than current methods used to diagnose this
type of breast cancer, where it has spread to the lining
of the brain and spinal cord.

This method would allow a diagnosis at an earlier
stage, when patients are more likely to benefit from
treatment.

In the new study, researchers at The Institute of
Cancer Research, London, analysed cancer DNA
present in samples of spinal fluid from breast cancer
patients with suspected leptomeningeal metastasis —
where cancer cells have spread to the leptomeninges,
a thin layer of tissue that covers the brain and spinal
cord. They assessed the ability of liquid biopsies to ac-
curately diagnose and guide treatment of the disease.

Though further research is needed, scientists believe
the test could aid the diagnosis of advanced stages of
other cancers that commonly spread to the brain, such
as lung cancer and melanoma skin cancer, or cancers
that originate in the brain, such as glioblastoma.

The study is published in the journal Clinical Cancer
Research, and was funded by the Medical Research
Council, Breast Cancer Now, and the National Institute

for Health Research Biomedical Research Centre at
The Royal Marsden NHS Foundation Trust and The
Institute of Cancer Research (ICR).

The team analysed samples of the spinal fluid of
30 breast cancer patients with suspected leptomenin-
geal metastasis, and measured the amount of cancer
DNA present in the samples. They found that the spi-
nal fluid liquid biopsy correctly diagnosed 100 per cent
of positive cases, and correctly refuted diagnosis in all
negative cases.

Leptomeningeal metastasis occurs in about five to
ten per cent of patients who have breast cancer that has
spread to other parts of the body. It has a very poor
outcome, with patients only surviving three to four
months, on average, after diagnosis.

The standard tests currently used to diagnose lep-
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tomeningeal metastasis are lumbar puncture cytology
— where spinal fluid is collected from the lower back
using a needle and then analysing it under a micro-
scope —and MRI scans. Tumour cells are only correctly
detected using cytology in about 50 per cent of cases
and MRI findings can be inconclusive.

As aresult, patients often have to undergo repeated
lumbar punctures for a definitive diagnosis. This inva-
sive procedure can lead to the disease being diagnosed
at a late stage, when patients are too unwell to have
treatment.

The new liquid biopsy would mean each patient
only needing to have one lumbar puncture to reach

a definitive diagnosis, allowing a diagnosis far more
quickly than through current methods.

Liquid biopsies are normally performed using
samples of blood plasma, but as leptomeningeal me-
tastasis occurs in the central nervous system, little to
no cancer DNA is found in the blood because the blood
brain barrier prevents tumour cells from entering the
bloodstream.

In addition to improving diagnosis, the researchers
believe that, with further research, this approach could
also help measure how well patients respond to che-
motherapy, and help clinicians make decisions about
individuals’ treatment.

Scientists uncover new targets for treating Parkinson’s disease

cientists at La Jolla Institute for

Immunology (LJI) have found
that people with Parkinson's dis-
ease have a clear "genetic signa-
ture" of the disease in their memory
T cells. The scientists hope that tar-
geting these genes may open the
door to new Parkinson's treatments
and diagnostics.

"Parkinson's disease is not usu-
ally seen as an autoimmune dis-
ease," says LJI Research Assistant
Professor Cecilia Lindestam
Arlehamn, Ph.D. "But all of our
work points toward T cells having
a role in the disease."

"Now that we can see what these
T cells are doing, we think interven-
ing with antibody therapies could
have an impact on the disease pro-
gression, especially early on, " adds
LJI Professor Alessandro Sette,
Dr.Biol.Sci., who led the work with
Lindestam Arlehamn.

This study was published re-
cently in the journal npj Parkinson's
Disease.

Parkinson’s progresses as do-
pamine-producing neurons in the
brain die. Unfortunately, scientists
have been unable to pinpoint what
causes this cell death—though they
do have a clue: The doomed neu-
rons contain clumps of a damaged
protein called alpha-synuclein.

LJI research suggests these
clumps may be the kiss of death
for dopamine-producing neurons.
Sette and Lindestam Arlehamn
recently showed that people with
Parkinson’s have T cells that tar-
get alpha-synuclein early on in
Parkinson’s disease. Self-reactive T
cells can damage the body’s own
cells, including neurons. In fact,
self-reactive T cells are the culprits
behind many autoimmune diseas-
es.

The new study may offer a way
to stop these T cells in their tracks.
The L]I team found that people with
Parkinson’s disease have memory T
cells with a very specific gene sig-
nature. Genes associated with tar-
geting alpha-synuclein may very
well be causing ongoing inflamma-
tion in cases of Parkinson’s.

“Identifying these genes may al-
low doctors to quickly determine
which patients have autoimmune
T cells and provide a much-needed
early diagnostic,” says Lindstam
Arlehamn in news release.

One important gene expressed
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in these T cells is LRRK2. This gene
is associated with the genetic, or
familial, type of Parkinson’s dis-
ease. Neurons in many people with
Parkinson’s express LRRK2, but the
new study is the first to show this
gene expressed in T cells.

But many of the genes expressed
in these T cells were completely un-
expected and not previously linked
to Parkinson’s disease. “This find-
ing suggests we found novel tar-
gets for potential therapeutics,”
says Sette.

The scientists found these genes
expressed in blood samples collect-
ed at LJI's John and Susan Major
Center for Clinical Investigation and
by study collaborators at UC San
Diego, Columbia University Irving
Medical Center, and the University
of Alabama at Birmingham.

Going forward, Lindestam
Arlehamn and her collaborators
plan to study post-mortem brain
samples. This work will confirm
whether the same self-reactive T
cells found in blood also target neu-
rons in people with Parkinson’s.
The team also wants to look for
other targets, called antigens, that
might be recognized by T cells in
individuals with Parkinson’s dis-
ease.
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How good cholesterol in the body may help treat sepsis

eplenishing the body’s high-density lipoprotein

(HDL) could be an effective treatment for sepsis,
according to a new University of Kentucky College of
Medicine study published in Science Signaling.

The lab study, led by Xiangan Li, Ph.D., a profes-
sor in the Department of Physiology and the Saha
Cardiovascular Research Center, found that a synthet-
ic form of HDL provided protection against sepsis in
mice.

Sepsis is a life-threatening condition that occurs
when an infection triggers a chain reaction throughout
the body. Without timely treatment, it can quickly lead
to tissue damage, organ failure and death.

HDL cholesterol is known as "good" cholesterol be-
cause it helps remove other forms of cholesterol from
the bloodstream. Higher levels of HDL are associated
with a lower risk for heart disease and stroke, and ac-
cording to data used in the study, better outcomes for
septic patients.

In collaboration with co-investigators at the
University of Michigan Hospital Intensive Care Unit,
this study showed that septic patients have decreased
HDL cholesterol levels compared to nonseptic pa-
tients. Additionally, lower levels of HDL correlated
with a poorer prognosis for septic patients.

Together with Li’s previous studies of HDL defi-
cient mice, these findings suggest a decrease in HDL
abundance is a risk factor for sepsis and that increas-
ing HDL abundance may offer a viable therapeutic

strategy against sepsis, according to the study.To test
this hypothesis, Li’s team treated septic mice with a
synthetic HDL treatment called ETC-642 and those
receiving it had increased survival rates and better
protection against sepsis, including improved kidney
function and reduced inflammation.

“Together, these data suggest that HDL treatment
could be an effective treatment for patients with sep-
sis,” said Li. “ETC-642 also presents an opportunity for
rapid translation to clinical trials.”

ETC-642 was previously developed to treat car-
diovascular disease and has proven to be effective in
increasing patient HDL levels in several clinical trials.
While additional studies are needed, ETC-642’s estab-
lished clinical manufacturing and human safety make
it an ideal candidate to move forward and test its pro-
tective ability in septic patients, Li says in a news re-
lease from the university.

A breakthrough therapy to lower cholesterol and stabilize plaques associated with heart attack

novel new therapy has been

found to reduce harmful
plaque in arteries and change its
composition so it is less likely to
rupture and cause a heart attack,
following a clinical trial led by the
Victorian Heart Institute (VHI) at

to how much the patient's bad cho-
lesterol was lowered.

Lowering cholesterol is an im-
portant strategy in helping miti-
gate risk factors, but the new
therapy was highly effective in re-
ducing cholesterol ratios down to

Monash University.

The HUYGENS study treated
high-risk patients over a 12-month
period and was successful in a
number of ways by combining
commonly used statins together
with a cholesterol-lowering drug
called Evolocumab, which is al-
ready available to patients.

Using a new imaging method,
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researchers were able to view a
change in the biology or composi-
tion of the harmful plaque in the
arteries following treatment, not
only reducing its size but changing
it from hot to cold, rendering it ef-
fectively scar tissue and stable.

The degree to which this was
successful was also directly related

The Indian Practitioner a Vol.75 No.3. March 2022

0.7mmol/L, which is lower than the
current clinical guidelines of less
than or equal to 1.8 mmol/L sug-
gested in the first instance.

The study has now been
published in the Journal of the
American College of Cardiology:
Cardiovascular Imaging.

Plaque consists of cholesterol,



fatty substances, waste products,
calcium and the clot-making sub-
stance fibrin. It typically builds up
on artery walls over many years
and can clog or damage your ar-
teries, which limits or stops blood
flow to your heart muscle.

Professor  Stephen  Nicholls,
Director of Monash University’s
Victorian Heart Institute and
HUYGENS trial lead, says the trial
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tells clinicians that they need to
work as hard as they can to keep
cholesterol down as low as they can
and maintain it.

“It is important after a heart at-
tack to lower cholesterol as much as
possible and with this new therapy,
we can reduce it to an extent we
haven’t seen before while also sta-
bilising plaque, making it less likely
to burst. This is a new frontier in

therapy,” Professor Nicholls said.

He adds: “If you've had a heart
attack, you are twice as likely to
die prematurely compared to the
general population. These findings
show that plaque reduction and
stabilisation was doubled for high-
risk patients who had already expe-
rienced a heart attack, making it ef-
fective for those who need it most.”

Shortness of breath predicts worse survival than chest pain for heart attack patients

ust 76% of heart attack patients with dyspnoea

or fatigue as their main symptom are alive at one
year compared to 94% of those with chest pain as the
predominant feature. That’s the finding of research
presented at the ESC Acute CardioVascular Care
2022, a scientific congress of the European Society of
Cardiology (ESC).

“Dyspnoea and extreme tiredness were more com-
mon heart attack symptoms in women, older people
and patients with other conditions such as high blood
pressure, diabetes, kidney disease and lung dis-
ease,” said study author Dr. Paulo Medeiros of Braga
Hospital, Portugal. “While our study did not show
that these symptoms cause poorer outcome, they were
warning signs of greater risk.”

Chest pain is the hallmark presentation of myocar-
dial infarction but other complaints such as shortness
of breath, upper abdominal or neck pain, or transient
loss of consciousness (blackouts) may be the reason to
attend the emergency department. This study inves-
tigated which patients tend to present with atypical
complaints and whether these symptoms result in the
same consequences as chest pain.

The study focused on non-ST-elevation myocardial
infarction (NSTEMI), a type of heart attack in which
an artery supplying blood to the heart becomes par-
tially blocked. The study included 4,726 patients aged
18 years and older admitted with NSTEMI between
October 2010 and September 2019.

The average age of study participants was 68 years
and 71% were men. Patients were divided into three
groups according to their main symptom at presen-
tation. Chest pain was the most common presenting
symptom (4,313 patients; 91%), followed by dyspnoea/
fatigue (332 patients; 7%) and syncope (81 patients;
2%).

The researchers compared rates of survival between
the three groups at one year. At one year after the heart
attack, 76% of patients in the dyspnoea/fatigue group
were alive compared with 94% of the chest pain group
and 92% of the syncope group. During the year after
their heart attack, 76% of patients in the dyspnoea/fa-
tigue group avoided being hospitalised for a cardio-
vascular reason compared with 85% of the chest pain
group and 83% of the syncope group.

Dr. Medeiros said: “Patients presenting with short-
ness of breath or fatigue had a worse prognosis than
those with chest pain. They were less likely to be alive
one year after their heart attack and also less likely
to stay out of hospital for heart problems during that
12-month period.”

Dr. Medeiros explained “Shortness of breath was
more common among patients that died during the
year after their heart attack. However, when consider-
ing all of the studied variables, the type of presenting
symptom was not an independent predictor of mor-
tality, meaning that we cannot specifically state that
shortness of breath was the reason for the worse out-
come. Poorer survival may be due to other factors in
those patients, such as reduced heart pump function.”
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He concluded: “This study highlights the need to
consider a diagnosis of myocardial infarction even
when the primary complaint is not chest pain. This
may be particularly important for women and older
patients where diagnosis could be delayed and result

in worse outcomes. In addition to the classic heart at-
tack symptom of chest pain, pressure, or heaviness ra-
diating to one or both arms, the neck or jaw, people
should seek urgent medical help if they experience
prolonged shortness of breath.”

Higher triglycerides may elevate risk of second stroke: Study

Stroke can have many causes. An ath-
erothrombotic stroke is caused by a
clot that forms from plaques that build
up within blood vessels in the brain. A
new study suggests that people who
have this type of stroke who also have
higher levels of triglycerides, a type of
fat, in their blood may have a higher
risk of having another stroke or other
cardiovascular problems one year later,
compared to people who had a stroke
but have lower triglyceride levels.

The research is published in the
online issue of Neurology, the medi-
cal journal of the American Academy of
Neurology. The study found an asso-
ciation even when people were taking
statin drugs meant to lower triglycerides and protect
against heart attack and stroke.

Statin Medication

“Our study suggests that for people who had ath-
erothrombotic stroke, having elevated levels of triglyc-
erides in their blood is a risk factor for having another
stroke or other cardiovascular problems in the future,
and we found that to be true even if the person is on
statin therapy,” said study author Takao Hoshino, MD,
of the Tokyo Women’s Medical University in Japan.
“The good news is that statin medications are just
one therapy for high triglycerides—diet and exercise
can also be effective ways to reduce the levels in your
blood at little or no cost.”

High triglyceride level - Higher risk of death

The study looked at 870 people who had a stroke
or transient ischemic attack. Researchers followed up
with the participants one year later to find out if there
was an association between high triglyceride levels
and having another stroke, acute coronary syndrome,
which is any condition caused by a sudden reduction
of blood flow to the heart, or death due to vascular
causes. Researchers found that people who had high
triglyceride levels had a 21% greater risk of death,
stroke or heart condition one year, compared to 10%
greater risk for those with lower levels.

When researchers looked specifically at people who
had another stroke after an atherothrombotic stroke,
they found that 14 out of 114 people with normal tri-
glyceride levels, or 12%, had one during the study,
compared to 33 out of 217 people, or 16%, of those with
elevated levels.

For acute coronary syndrome, one out of 114 peo-
ple, or 0.9%, with normal triglyceride levels developed
the heart condition one year after an atherothrombotic
stroke, compared to five out of 60, or 8%, of those with
elevated levels.Hoshino notes the study did not find
an association between higher triglyceride levels and
future cardiovascular problems in people who had a
different type of stroke called cardioembolic stroke.

“More research is needed, but for people who
have had an atherothrombotic stroke, triglyceride lev-
els may emerge as a key target for preventing future
strokes and other cardiovascular problems,” Hoshino
says in a news release by The American Academy of
Neurology. “Statin therapy is still an effective treat-
ment for people with high triglyceride levels, but our
study highlights how important it is to look at all the
tools a person can use to lower their triglycerides, in-
cluding diet modifications, exercise and taking ome-
ga-3 fatty acids.”
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Lithium may lower risk of developing dementia

Researchers have identified
a link which suggests that
lithium could decrease the risk
of developing dementia. The re-
searchers, from the University of
Cambridge, conducted a retrospec-
tive analysis of the health records
of nearly 30,000 patients from
Cambridgeshire and Peterborough
NHS Foundation Trust.

Their findings, reported in the
journal PLoS Medicine, support the
possibility that lithium could be a
preventative treatment for demen-
tia, and could be progressed to
large randomised controlled trials.

The analysis suggested that pa-
tients who received lithium were
less likely to develop dementia
than those who did not, although
the overall number of patients who
received lithium was small.

Dr Shanquan Chen from
Cambridge’s  Department  of
Psychiatry, the paper’s first author
says, “It's been estimated that de-

laying the onset of dementia by just
five years could reduce its preva-
lence and economic impact by as
much as 40 percent.”

Lithium is a mood stabiliser
usually prescribed for conditions
such as bipolar affective disorder
and depression. “Bipolar disorder
and depression are considered to
put people at increased risk of de-
mentia, so we had to make sure to
account for this in our analysis,”
said Chen.

Chen and his colleagues ana-
lysed data from patients who ac-
cessed mental health services from
Cambridgeshire and Peterborough
NHS Foundation Trust between
2005 and 2019. Of the 29,618 pa-

tients in the study cohort, 548 pa-
tients had been treated with lithium
and 29,070 had not. Their mean age
was just under 74 years, and ap-
proximately 40% of patients were
male.

For the group that had received
lithium, 53, or 9.7%, were diag-
nosed with dementia. For the group
that had not received lithium, 3,244,
or 11.2%, were diagnosed with de-
mentia.

After controlling for factors such
as smoking, other medications,
and other physical and mental ill-
nesses, lithium use was associ-
ated with a lower risk of dementia,
both for short and long-term users.
However, since the overall number
of patients receiving lithium was
small and this was an observational
study, larger clinical trials would
be needed to establish lithium as a
potential treatment for dementia.

Genetic Link hetween endometriosis and ovarian cancer

University of Queensland researchers have dem-
onstrated a genetic link between endometriosis
and ovarian cancer subtypes enabling them to identify
potential drug targets for therapy and increasing the

understanding of both diseases.

Previous studies have shown that endometriosis
sufferers have a slightly increased risk of developing

epithelial ovarian cancer.

Dr Sally Mortlock and Professor Grant Montgomery

from UQ’s Institute for Molecular Bioscience carried
out a large genetic study to identify a genetic basis for
this risk with a view to better understand the biological
overlap between these reproductive disorders.”More
information about how they develop, their associated
risk factors, and the pathways shared between endo-
metriosis and different types of ovarian cancer has
been needed,” Dr Mortlock said.

“Our research shows that individuals carrying cer-
tain genetic markers that predispose them to having
endometriosis also have a higher risk of certain epithe-

lial ovarian cancer subtypes, namely clear cell and en-
dometrioid ovarian cancer.”

Dr Mortlock said that although the diseases are
genetically linked, the risk of ovarian cancer for those
with endometriosis is not substantially increased.
“Overall, studies have estimated that 1 in 76 women
are at risk of developing ovarian cancer in their life-
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time and having endometriosis increases this slightly
to 11in 55, so the overall risk is still very low,” she said.
The study found genes that could be drug targets to
treat both endometriosis and epithelial ovarian cancer

in the future.

“We explored specific areas of DNA that increase
the risk of both diseases and identified genes in ovary
and uterus tissue that could be targets for therapy and
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cancer.”

may be valuable to understand the link between the
disorders and to disrupt biological pathways initiating

The researchers combined large datasets compar-
ing the genomes of 15,000 people with endometriosis
and 25,000 with ovarian cancer to find an overlap in
risk factors between the two diseases.

The study was published in Cell Reports Medicine.

Losing weight may not increase chances of pregnancy, says new study

Women who are obese and
struggling to become preg-
nant are often advised to lose
weight, but a new study finds there

are no fertility benefits from weight
loss.

A randomized study of 379
women with obesity and unex-
plained infertility found that in-
tensive lifestyle changes that shed
pounds led to no better chances of
pregnancy and healthy births than
simply increasing physical activity
without weight loss.

“We have known for decades
that obese women often have dif-
ficulty getting pregnant,” said re-
searcher Daniel J. Haisenleder, PhD,
of the School of Medicine’s Center
for Research in Reproduction. “For
this reason, many physicians ad-
vise weight loss prior to conception.
However, there are few studies that
have addressed the issue compar-
ing a healthy lifestyle —i.e., exercise
—vs. exercise plus weight loss.”

The FIT-PLESE study, con-
ducted at nine academic medical
centers across the country, divided

participants into two groups: Half

the women dieted intensely using
meal replacements, medications
and increased physical activity.
The other half simply increased
their physical activity without try-
ing to lose weight. After completing
the programs, both groups received
three rounds of standard infertility
treatments.

Women in the weight-loss pro-
gram ended up losing, on average,
7% of their body weight, while par-
ticipants in the exercise-only group
typically maintained their weights.
But, in the end, there were no sig-
nificant differences between the
two groups in terms of the frequen-
cy of healthy births. In total, 23 of
the 188 women who completed the
16-week intensive weight-loss pro-
gram ended up giving birth; among
the 191 who completed the exercise-
only program, 29 gave birth.

The intensive dieting program
did offer health benefits for the
women who completed it, howev-
er. In addition to dropping pounds,
they saw a major decrease in meta-
bolic syndrome, a cluster of con-
ditions that increase the risk for

serious health problems such as
diabetes, stroke and heart disease.

Based on their findings,
Haisenleder and his collaborators
conclude that the weight-loss pro-
gram did not make women more
fertile or improve birth outcomes
compared with simply exercising.
They note the health benefits of
weight loss may not translate into
better odds of getting pregnant.

“Weight loss improved meta-
bolic health in these subjects.
Unfortunately, the changes seen did
not improve fertility,” Haisenleder
said. “Infertility within this popu-
lation remains an important health
issue, and will require further stud-
ies to address the problem in the
future.”The researchers have pub-
lished their findings in the scientific

Scientists unlock mysteries of the Blood-brain Barrier

his delicate environment in the

brain is protected by 400 miles
of specialized vasculature designed
to limit which substances come
into contact with the brain. This
blood-brain barrier is essential for
protecting the organ from toxins
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and pathogens. But in the context
of neurological disease, the bar-
rier “becomes your worst enemy,”
says Anne Eichmann, PhD, Ensign
Professor of Medicine (Cardiology)
and professor of cellular and mo-
lecular physiology, as it also blocks
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the passage of therapeutic drugs.

For years, it has been the goal of neuroscientists and
vascular biologists alike to find the magic bullet for
temporarily opening and resealing the barrier for drug
administration. Now, Eichmann’s team has developed
an antibody as a tool for opening the blood-brain bar-
rier for a couple of hours at a time, allowing for the de-
livery of drugs to a diseased brain. The team published
its findings in Nature Communications.

The development and maintenance of the blood-
brain barrier are dependent on what is called the Wnt
signaling pathway, which regulates a number of cru-
cial cellular processes. Eichmann’s team sought to fig-
ure out whether this pathway could be modulated to
open the barrier “on-demand.”

Rigorous research

When Kevin Boyé, PhD, a postdoctoral associate at
Yale and first author of the study, joined Eichmann’s
lab in 2017, he chose to study a molecule known as
Unc5B, an endothelial membrane receptor expressed
in the endothelial cells of capillaries. He found that if
he knocked out this receptor in mice, they died early
in their embryonic development because their vascu-
lature failed to form properly, indicating that it was an
important molecule in vascular development. He also
discovered that a protein known as Claudin5—which
is important for creating the tight junctions between
the endothelial cells of the blood-brain barrier —was
also significantly reduced. This made the team realize
that the receptor could be important in maintaining
this barrier.

There was previously no known link between
Unc5B and the Wnt signaling pathway. Through this
new study, the team figured out that the Unc5B recep-
tor controls the pathway, functioning as an upstream
regulator.

Boyé then went a step further and took the receptor
out in adult mice with an already established blood-
brain barrier, and found that the barrier remained open
in the absence of the receptor. Next, he wanted to de-
termine which ligands—which bind to receptors and
send signals between or inside cells—were responsible
for the barrier effect. He discovered that one ligand,
Netrin-1, also caused a blood-barrier defect when it
was removed.

Next, the team developed an antibody that could
block Netrin-1 from binding to its receptor. Upon in-
jecting the antibody, the team was able disrupt the Wnt
signaling pathway, causing the blood-brain barrier to
open temporarily on demand.

Applications in Alzheimer’s, MS, brain tumors and more

Because the blood-brain barrier blocks entry to all
but a tiny subset of small molecules, neurological con-
ditions such as Alzheimer’s, multiple sclerosis, brain
tumors, and depression are exceedingly difficult to
treat. Having control over the barrier will be helpful
for future drug delivery ventures. The team has not
yet identified any potential complications, but plans to
evaluate the efficacy and potential toxicity of the anti-
body in later research.

Scientists discover molecule that kills pancreatic cancer cells

Aresearch team led by sci-
entists at Roswell Park
Comprehensive Cancer Center has
discovered a molecule that inhib-
its the growth and metastasis of
pancreatic cancer cells through the
iron metabolism pathway. Their

PhD, Associate Professor in the
Department of Pharmacology and
Therapeutics at Roswell Park in a
press relase.

Pancreatic ductal adenocarcino-
ma (PDAC) cells are predisposed
to ferroptosis, a recently identified

findings, recently published in
Molecular Cancer Therapeutics, pave
the way toward the development of
a new drug candidate for the treat-
ment of pancreatic cancer.

The molecule, MMRi62, targets
iron metabolism to kill cancer cells
and the harmful proteins that en-
courage their growth and spread,
suggesting that further develop-

ment and refinement of this com-
pound could lead to a new type of
pancreatic cancer therapy.

“MMRi62 causes degradation
of an iron-storage protein called
FTHI1, as well as a protein that is
mutated in PDAC, resulting inhibi-
tion of metastasis and ferroptosis, a
form of cell death triggered by free
cellular iron,” says Xinjiang Wang,
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type of cell death triggered by iron
that has become a focal point of
cancer research. The identification
of novel agents that activate fer-
roptosis represents a new area of
potential therapies for PDAC, an
aggressive and largely incurable
disease that accounts for 90% of all
types of pancreatic cancer.

A unique feature of PDAC are
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mutations in the KRAS and TP53
genes, which drive the disease and
make tumors resistant to chemo-
therapy. Because drugs and treat-
ments targeting these mutations
are not yet available, therapeutic
options for patients with PDAC are
limited, and the disease has a 5-year
survival rate of only 12%.

Medi Matters

“We showed through this study
that in a preclinical model, MMRi62
is capable of inducing ferropto-
sis in PDAC cells harboring either
KRAS or TP53 mutations, which in
turn inhibited tumor growth and
prevented metastasis of tumors to
distant organs,” adds Dr. Wang.
“Although no ferroptosis-inducing

agents are currently available, our
hope is that our discovery will lead
to promising new MMRi62-based
treatments for recalcitrant cancers
such as PDAC.”

This study was supported by
the National Cancer Institute (grant
RO1CA208352) and the Roswell
Park Alliance Foundation.

Using 3D matrix ultrasound to accurately identify cardiovascular injury in healthy persons

Anew imaging technique for
real 3D vascular ultrasound

could become a key tool in strate-
gies aimed at preventing cardiovas-
cular disease in apparently healthy
persons, complementing tradition-
al risk parameters such as choles-
terol and high blood pressure. The
new results, published in JACC:
Cardiovascular Imaging, show that
real 3D vascular ultrasound is reli-
able, accurate, and faster than pre-
vious methods for the assessment
of plaque volume in the carotid and
femoral arteries.

The burden, or quantity, of ath-
erosclerosis in the carotid and fem-
oral arteries is a well-established
marker of cardiovascular risk and
is highlighted as a key parameter
in international clinical practice
guidelines and expert consensus
documents. There is therefore a
recognized need for better and
easy-to-use methods for measuring
plaque burden that can be used as
population screening tools.

According to a press release,
the new imaging method was first
validated and implemented in a
study of almost 200 healthy par-
ticipants with an intermediate car-
diovascular risk from the Athero

Brain: Head-to-Heart study, led
by Dr. Valentin Fuster, Director
General of the Centro Nacional de
Investigaciones ~Cardiovasculares
(CNIC). The method has now been
incorporated into the PESA-CNIC-
SANTANDER study, also led by
Dr. Fuster, where it is being used to
assess more than 4000 healthy indi-
viduals over a 9-year follow-up.

The CNIC researchers part-
nered with Philips Ultrasound and
Philips research Paris-Medisys to
develop a new probe and software
for real 3D ultrasound to facilitate
exploration of the carotid and fem-
oral arteries and speed up quantifi-
cation of atherosclerotic plaque vol-
ume. As Dr. Fuster explained, “it is
clear that traditional clinical evalu-

ations based on measurements of
cholesterol, blood pressure, blood
glucose, and lifestyle habits cannot,
on their own, accurately determine
accumulated damage in the cardio-
vascular system, and without this
crucial information we cannot take
appropriate decisions to prevent
acute events such as myocardial in-
farction or stroke.”

The key to personalized preven-
tion and treatment strategies, added
Dr. Fuster, “is the ability to detect
and quantify an individual’s accu-
mulated cardiovascular damage, or
atherosclerotic burden, using non-
invasive imaging techniques.”

The newly validated 3D vascu-
lar probe incorporates 3D matrix
technology, which underpins the
most advanced 3D ultrasound tech-
niques. In addition to demonstrat-
ing the accuracy of 3D matrix ultra-
sound, the study demonstrates that
the new technique takes just half
the time needed by previous meth-
ods to obtain all the information re-
quired for the definition of carotid
and femoral plaque burden, essen-
tial information for correct patient
management.

Higher doses of antibiotics needed to eliminate bacterial infections

study has found that much higher doses of anti-
biotics are needed to eliminate a bacterial infec-
tion of the airways when other microbes are present. It
helps explain why respiratory infections often persist
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spite treatment.
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in people with lung diseases such as cystic fibrosis de-

In the study, published in The ISME Journal, re-
searchers say that even a low level of one type of mi-
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crobe in the airways can have a profound effect on the
way other microbes respond to antibiotics.

Chronic bacterial infections such as those in the hu-
man airways are very difficult to cure using antibiot-
ics. Although these types of infection are often asso-
ciated with a single pathogenic species, the infection
site is frequently co-colonised by a number of other
microbes, most of which are not usually pathogenic in
their own right.

Treatment options usually revolve around target-
ing the pathogen, and take little account of the co-
habiting species. However, these treatments often fail
to resolve the infection. Until now scientists have had
little insight into why this is.

Developing an artificial model with mixture of microbes

To get their results the team developed a simplified
model of the human airways, containing artificial spu-
tum (‘phlegm’) designed to chemically resemble the
real phlegm coughed up during an infection, packed
with bacteria.The model allowed them to grow a mix-
ture of different microbes, including pathogens, in a
stable way for weeks at a time. The three microbes used
in the experiment were the bacteria Pseudomonas ae-
ruginosa and Staphylococcus aureus, and the fungus
Candida albicans — a combination commonly present in
the airways of people with cystic fibrosis.The research-
ers treated this microbial mix with an antibiotic called
colistin, which is very effective in killing Pseudomonas
aeruginosa. But when the other pathogens were pres-
ent alongside Pseudomonas aeruginosa, the antibiotic
didn’t work.

According to a news release from the University of
Cambridge, the same effect happened when the mi-
crobial mix was treated with fusidic acid — an antibi-
otic that specifically targets Staphylococcus aureus, and
with fluconazole - an antibiotic that specifically targets
Candida albicans. The researchers found that significant-
ly higher doses of each antibiotic were needed to kill
bacteria when it was part of poly-microbial infection,

compared to when no other pathogens were present.

Tailoring dosage after considering microbial diversity

The results highlight the need to consider the in-
teraction between different species of microbe when
treating infections with antibiotics - and to adjust dos-
age accordingly.

Poly-microbial infections are common in the air-
ways of people with cystic fibrosis. Despite treatment
with strong doses of antibiotics, these infections often
persist long-term. Chronic infections of the airways in
people with asthma and chronic obstructive pulmo-
nary disorder (COPD) are also often poly-microbial.

By looking at the genetic code of the Pseudomonas
bacteria in their lab-grown mix, the researchers were
able to pinpoint specific mutations that give rise to
this antibiotic resistance. The mutations were found to
arise more frequently when other pathogens were also
present.

Comparison with the genetic code of 800 samples
of Pseudomonas from around the world revealed that
these mutations have also occurred in human patients
who had been infected with Pseudomonas and treated
with colistin.
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