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Researchers from the 
University of California, 
I r v i n e  h a v e  f o u n d 
evidence of the molecular 
causes of the damaging 
impact heat stress causes 
on the gut, liver and 
brain in the elderly. These 
findings point to the 
potential of developing 
precise prognostic and 
therapeutic interventions.  
T h e s e  o r g a n s 

have a complex and 
m u l t i d i r e c t i o n a l 
communication system 
that touches everything 
from our gastrointestinal 
tract to the nervous 
sy s t em . Whe the r i t 
is our brain affecting 
hunger or the l iver 
influencing mental health, 
understanding the gut-
liver-brain communication 
or “axis” is crucial to 
protecting human health.  
Their study, which 

was conducted on mouse 
models, is one of the first 
to fill the knowledge gap 
on the effects of heat 
stress on a molecular 
level of this crucial 
biological conversation.  
“ I n f l amma t i o n  i n 

the brain and spine 

contributes to cognitive 
decline, compromises 
the ability to form new 
neurons and exacerbates 
age-related diseases,” said 
corresponding author, 
Saurabh Chatterjee, a 
professor of environmental 
& occupational health at 
the UC Irvine Program 
in Public Health. “By 
investigating the effects 
of heat stress on the 
gut-liver-brain crosstalk, 
we can better protect our 
increasingly vulnerable 
aging population.”  
Using RNA analysis and 

bioinformatics to analyze 
elderly, heat-stressed 
mice, Chatterjee and his 
team found evidence of 
heat stress-affected genes 
in the brain and liver. 
A significant increase in 
the production of ORM2, 
a liver-produced protein, 
was observed in the heat-
stressed mice. The control 
group of unstressed mice 
did not show a change, 
providing proof of organ 
dysfunction in the heat-
stressed mice.  
Researchers believe 

that increased secretion 
of ORM2 is a coping 

mechanism that may be 
due to gut inflammation 
a n d  imb a l a n c e .  I n 
addition, ORM2 may 
impact the brain through a 
leaky blood-brain barrier, 
emphasizing intricate 
multi-organ crosstalk.  
Additionally, the study 

shows the potential to 
use ORM2 for targeted 
biomarker interventions 
to prevent liver disease 
in heat exposure. This 
observation advances 
molecular insights into 
the pathophysiology of 
adverse heat events and 

will serve as a foundation 
for future research.  
“Our findings have 

the potential to be used 
for the development 
o f  p r o g n o s t i c  a n d 
therapeutic markers for 
precise interventions,” 
said Chatterjee. “In a 
dynamically changing 
global landscape, the 
imminen t  t h r e a t  o f 
climate change is evident 
in rising temperatures, 
raising concerns about 
intermittent heat waves. 
Our heating planet is 
undoubtedly leading to 

Damaging impact of heat waves 
on vital organs

Neuropathy, the nerve 
damage tha t causes 
pa in and numbnes s 
in the feet and hands 
and can even tua l l y 
lead to falls, infection 
and even amputation, 
is very common and 
underdiagnosed, according 
to a study published 
recently.
“More than one-third of 

people with neuropathy 
experience sharp, prickling 
or shock-like pain, which 
increases their rates of 
depression and decreases 
quality of life,” said 
study author Melissa A. 
Elafros, MD, PhD, of the 
University of Michigan 
in Ann Arbor and a 
member of the American 
Academy of Neurology. 
“People with neuropathy 
also have an increased 
risk of earlier death, 
even when you take into 
account other conditions 
they have, so identifying 
and treating people with 
or at risk for neuropathy 
is essential.”

The study involved 169 
people from an outpatient 
internal medicine clinic 
serving mainly Medicaid 
patients in Flint, Michigan. 
The participants had an 
average age of 58 years 
and 69% were Black 
people. One-half of the 
people had diabetes, which 
can cause neuropathy. 
A total of 67% had 
metabol ic syndrome, 
which is defined as having 
excess belly fat plus two 
or more of the following 
risk factors: high blood 
pressure, higher than 
normal triglycerides (a 
type of fat found in 
the blood), high blood 
sugar and low high-
density lipoprotein (HDL) 
cholesterol, or “good” 
cholesterol. These risk 
factors are also associated 
with neuropathy.
A l l  p a r t i c i p a n t s 

were tested for distal 
symmetric polyneuropathy. 
Information about other 
health conditions was also 
collected.

A total of 73% of the 
people had neuropathy. Of 
those, 75% had not been 
previously diagnosed with 
the condition. Nearly 60% 
of those with neuropathy 
were experiencing pain.
O f  t h o s e  w i t h 

neuropathy, 74% had 
metabol ic syndrome, 
compared to 54% of 
those who did not have 
neuropathy.
After adjusting for other 

factors that could affect 
the risk of neuropathy, 
researchers found that 
people with metabolic 
syndrome were more than 
four times more likely 
to have neuropathy than 
people who did not have 
the syndrome.
R e s e a r c h e r s  we r e 

also looking for any 
relat ionship between 
race and income and 
neuropathy, as few studies 
have been done on those 
topics. There was no 
relationship between low 
income and neuropathy. 
For race, Black people 

had a decreased risk of 
neuropathy. Black people 
made up 60% of those 
with neuropathy and 
91% of those without 
neuropathy.
“The amount of people 

wi th neu ropa thy in 
this study, particularly 
undiagnosed neuropathy, 
was extraordinarily high 
with almost three fourths 
of the study population,” 
E la f ro s sa id . “Th i s 
highlights the urgent 
need for interventions 
that improve diagnosis 
and management of this 
condition, as well as the 
need for managing risk 
factors that can lead 
to this condition.” A 
limitation of the study is 
that it is a snapshot in 
time; it did not follow 
peop l e to see who 
developed neuropathy 
over time. It also did 
not look at reasons why 
people were not able to 
manage risk factors that 
can lead to neuropathy.

Risks of neuropathy unveiled in study

Boston - A team of Dana-
Farber Cancer Institute investigators 
discovered that a subset of myeloid 
and lymphoid leukemias depend 
on a molecular complex called 
PI3Kgamma for survival. The 
study provides both mechanistic 
and preclinical evidence supporting 
the rapid initiation of clinical trials 
for patients with acute myeloid 
leukemia (AML) to test an existing 
medicine that inhibits the complex, 
called eganelisib, both alone and 
in combination with the most used 
AML chemotherapy, cytarabine.
“Given what we’ve observed, 

we can move very quickly to take 
these medicines, which appear 
to be safe and well tolerated, 
to patients with AML. We are 
planning clinical trials to start 
hopefullywithin the next year,” says 
principal investigator Andrew Lane, 
MD, PhD, a clinician-scientist in 
the Adult Leukemia Program at 
Dana-Farber.
Treatment for AML has advanced 

in the last decade, but most patients 
ultimately relapse after treatment. 
Therapies that target AML-related 
mutations have provided options 
for subsets of patients, though the 
cancer eventually evolves to evade 
the therapy.
The Dana-Farber team took a 

different approach to searching 
for therapeutic targets. Rather than 
focusing on mutations, first author 
Qingyu Luo, MD, PhD, a research 

fellow in Lane’s lab, used genome 
wide CRISPR interference to search 
for genes that AML cells rely on 
to grow.
He found a promising hit. A 

subset of leukemia cells relied on 
a gene called PI3KR5 to survive. 
That gene produces an important 
portion of the PI3Kgamma complex.
This hit was attractive in part 

because the PI3Kgamma complex 
had been studied before, though not 
in AML. In addition, a medicine 
already existed to inhibit it. This 
drug, eganelisib, has been tested 
in trials for certain solid tumors 
to enhance cancer immunotherapy.
What Luo and Lane had found, 

however, was a completely different 
mechanism of action in which 
the drug might work directly on 
leukemia cells to stop their growth.
To validate this hypothesis, 

the team treated animal models 
harboring patient-derived leukemia 
xenografts with eganelisib. They 
found that the leukemia xenografts 
predicted to be highly dependent 
on PI3Kgamma shrank, and the 

animal models survived longer 
when treated with eganelisib.
Looking at The Cancer Genome 

Atlas Data (TCGA), the team found 
that patients with AML predicted 
to be sensitive to eganelisib don’t 
do as well in terms of survival on 
existing therapies compared to those 
with negative biomarkers. This 
finding suggests that this patient 
group, which can be identified by 
high levels of PI3KR5 expression, 
has a need for new medicines 
and could potentially benefit from 
treatment with eganelisib.
“This is a drug that is ready to 

be tested in patients with AML,” 
says Lane. “It’s already been used 
in clinical trials for many patients 
with solid tumors.”
Luo, who initiated this research 

to improve existing therapies for 
AML, also treated animal models 
of leukemia with cytarabine alone 
and with eganelisib plus cytarabine. 
The team found that those treated 
with a combination of eganelisib 
and cytarabine survived longer 
than those treated with cytarabine 
alone, regardless of the leukemia’s 
sensitivity to PI3Kgamma inhibition 
alone.
“We want synergy, where two 

drugs mesh with each otherx. 
Through inhibition of PI3Kgamma, 
eganelisib has this downstream 
effect of suppressing an energy 
pathway important in AML relapse,” 
says Luo.

New target for potential leukemia therapy

Sharp-eyed grocery 
shoppers may notice new 
labels in the dairy aisle 
touting yogurt as way to 
reduce the risk of Type 
2 diabetes.
That’s because the 

U.S. Food and Drug 
Administration recently 
said it’s OK for producers 
of yogurt to make that 
claim — even though 
the agency acknowledged 
that it’s based on limited 
evidence.
Danone North America, 

the U.S. branch of the 
French firm that makes 
several popular yogurt 
brands, asked the FDA 
in 2018 for clearance to 
make what is known as 
a “qualified health claim.” 
FDA gave Danone the 
nod in March.
The way FDA sees 

it, there’s some support 
— but not significant 
scientific agreement — 
that eating at least 2 
cups of yogurt per week 
may reduce the risk of 
developing the disease 
that affects about 36 
million Americans.
Those are claims that 

lack full scientific support 
but are permitted as long 
as the product labels 
include disclaimers to 
keep from misleading the 
public.
They have been allowed 

for dietary supplements 
s ince 2000 and for 
foods since 2002, ever 
since the FDA faced 
lawsuits challenging the 
standard of requiring 
scientific agreement for 
product claims. Back 
then, lawyers successfully 
argued that such standards 
violated free speech rights 
guaranteed in the U.S. 
Constitution.
Ra t h e r t h an f i gh t 

proposed label changes 
in court, the FDA created 
a new category, separate 
from authorized health 
claims, in which products 
must prove significant 
sc ien t i f i c agreement 
among qualified experts 
that they reduce the risk 
of a disease or a health-
related condition.
Examples of qualified 

health claims include 
reports that consuming 
some types of cocoa may 
reduce heart disease and 
that cranberry juice might 
cut the risk of recurrent 
urinary tract infections in 
women.
Danone subm i t t e d 

information from studies 
that observed participants 
over time and found 
a link between eating 
yogurt and lower markers 
of diabetes. The FDA 
agreed that there is “some 
credible evidence” of 

benefit of eating yogurt 
as a whole food, but not 
because of any particular 
nutrient in it.
In other words, there 

is no direct evidence 
that yogurt can prevent 
diabetes — only weak 
evidence that eating 
yogurt may be associated 
with reducing certain 
biomarkers that are related 
to increase risk of the 
disease.
C r i t i c s ques t i oned 

approval of the claim, 
saying it’s not based on 
gold-standard randomized 
controlled trials that could 
have proven whether 
yogurt actually reduces 
Type 2 diabetes risk.
No single food can 

reduce the risk of a 
disease tied to overall 
diet, the advocacy group 
Center for Science in 
the Public Interest said. 
In fact, the label change 
might raise the risk of 
diabetes by encouraging 
consumption of yogurt 
types that include added 
sugars and mix-ins such 
as cookies and pretzels.
Ma r i o n Ne s t l e ,  a 

food policy expert, said 
qualified health claims 
based on limited evidence 
are “ridiculous on their 
face.”

Yogurt reduces Type 2 
diabetes risks

A s  p a r t  o f  t h e 
University of Colorado 
Department of Medicine’s 
annual Research Day, held 
recently, faculty member 
Christine Swanson, MD, 
MCR, described her 
National Institutes of 
Health-funded clinical 
research on whether 
adequate sleep can help 
prevent osteoporosis.
“Osteoporosis can occur 

for many reasons such as 
hormonal changes, aging, 
and lifestyle factors. But 
some patients I see don’t 
have an explanation for 
their osteoporosis,” said 
Swanson, an associate 
professor in the Division 
o f  E n d o c r i n o l o g y, 
Metabolism, and Diabetes.
“ T h e r e f o r e ,  i t ’ s 

important to look for novel 
risk factors and consider 
what else changes across 
the lifespan like bone 
does - sleep is one of 
those,” she added.
In people’s early- to 

mid-20s, they reach 
what is called peak bone 
mineral density, which is 
higher for men than it 
is for women, Swanson 
said. This peak is one of 
the main determinants of 
fracture risk later in life.
After reaching this peak, 

a person’s bone density 
remains roughly stable 
for a couple of decades. 
Then , when women 
enter the menopausal 
transition, they experience 
accelerated bone loss. 
Men also experience bone 
density decline as they 
age.
Sleep patterns also 

evolve over time. As 
people get older, their total 
sleep time decreases, and 
their sleep composition 
changes. For instance, 
sleep latency, which is 
the time it takes to fall 
asleep, increases with 
age. On the other hand, 
slow wave sleep, which 
is deep restorative sleep, 
decreases as we age.
“And it’s not just sleep 

duration and composition 
that change. Circadian 
phase preference also 
changes ac ro s s the 
lifespan in both men 
and women,” Swanson 
said, referring to people’s 
preference for when they 
go to sleep and when 
they wake up.
These markers of bone 

resorption and formation 
follow a daily rhythm. The 
amplitude of this rhythm 
is larger for markers of 

Enough sleep can help prevent osteoporosis?

acute and chronic heat 
stress that harms the 
health of our aging 
population.”  
Addit ional authors 

from UCI Public Health 
include members of the 
Environmental Health 
and Disease Laboratory: 
doctoral students Subhajit 
Roy (the first author), 
Punnag Saha, Dipro 
Bose, Ayushi Trivedi 
and Madhura More; and 
Christina Lin, Jie Wu 
and Melanie Oakes with 
the UCI genomics high-
throughput facility.    

bone resorption - which 
refers to the process of 
breaking down bones - 
than it is for markers of 
bone formation, she said.
“This rhythmicity is 

l ikely important for 
normal bone metabolism 
and suggests that sleep 
and circadian disturbance 
could directly affect bone 
health,” she said.
To further understand 

this relationship, Swanson 
and colleagues researched 
how markers of bone 
t u r n ov e r  r e s pond ed 
to cumula t ive s leep 
restriction and circadian 
disruption.
F o r  t h i s  s t u d y, 

participants lived in a 
completely controlled 
inpatient environment. 
The participants did not 
know what time it was, 
and they were put on a 
28-hour schedule instead 
of a 24-hour day.
“ T h i s  c i r c a d i a n 

disruption is designed 
to simulate the stresses 
endured during rotating 
night shift work and is 
roughly equivalent to 
flying four time zones 
west every day for three 
weeks,” she said. “The 
protocol also caused 
participants to get less 
sleep.”
The research team 

measured bone turnover 
markers at the beginning 
a n d  e n d  o f  t h i s 
intervention and found 
significant detrimental 
changes in bone turnover 
in both men and women 
in response to the sleep 
and circadian disruption. 
The detrimental changes 
included declines in 
markers of bone formation 
that were significantly 
g r e a t e r  i n younge r 
individuals in both sexes 
compared to the older 
individuals.
In addition, young 

women showed significant 
increases in the bone 
resorption marker.
If a person is forming 

less bone while still 
resorbing the same amount 
-- or even more -- then, 
over time, that could lead 
to bone loss, osteoporosis, 
and increased fracture 
risk, Swanson said.

“And sex and age may 
play an important role, 
with younger women 
potentially being the 
most susceptible to the 

detrimental impact of poor 
sleep on bone health,” 
she said.
Research in this area is 

ongoing, she added.


