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@9 Diabetes

Glucagon Mediated
Glucose Production in
Liver can Control and
Prevent Diabetes

An important marker for diabetes development has been identified.

he two important hormones produced in
the pancreas - glucagon and insulin - control
proper glucose levels in response to the food that
we consume. Glucagon increases Hepatic Glu-
cose Production (HGP) and insulin decreases it.
They both control blood glucose homeostasis.
When we are fasting, glucagon is secreted from
a-cells of the pancreas to increase the blood glu-
cose in the body in order to protect the body
from a condition called hypoglycaemia wherein a
person’s blood glucose levels fall drastically and
leads to symptoms. Glucagon is involved in devel-
opment of diabetic hyperglycaemia when Hepat-
ic Glucose Production (HGP) in increased. Insulin
suppresses  glucose  production through
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transcriptional regular in liver cells. A protein
called Transcription factor Foxol plays an
important role in regulating expression of genes
and promoting HGP by increasing expression of
genes which are responsible for production of
glucose. Disruption of proper HGP is understood
as a key primary mechanism for development of
Type 2 diabetes.

In a study published in Diabetes, researchers
from Texas A&M University USA set out to
understand the role of Foxol in how glucagon
regulates HGP. They wanted to better under-
stand the fundamentals of blood glucose
homeostasis and pathogenesis of diabetes. Glu-
cagon does its function by binding to a GPCR
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receptor, stimulating the cell membrane to activate
protein kinase A which then signals gene expres-
sion to increase blood glucose. The levels of gluca-
gon are extremely high in humans with diabetes
and this stimulates excess production of HGP.

Researchers investigated Foxol regulation
through phosphorylation i.e. attachment of a phos-
phoryl group. Phosphorylation is an important
part of protein function and is responsible for acti-
vating or deactivating almost 50 percent of en-
zymes present in our body, and thereby regulating
their function. Researchers used mice model and
gene editing to generate Foxol ‘knock in’ mice.
Foxol was stabilised in liver of mice (who were
fasting) when insulin was decreased and glucagon
increased in the bloodstream. The study clearly
showed that if hepatic Foxo1l was deleted, hepatic
glucose production (HGP) and blood glucose was
decreased in mice. Thus, a novel mechanism has
been identified for the first time in which Foxo1l
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mediates glycogen signalling via phosphorylation
in order to control blood glucose.

Foxo1l is an important protein that acts as a medi-
ator for various pathways integrating hormones
and other proteins to control insulin sensitivity.
Since high glucagon levels are present both in
Type 1 and Type 2 diabetes, Foxol will play an
important role in the fundamental mechanism
leading to diabetic hyperglycaemia. The study
suggests that glucagon mediated HGP can be a
potential therapeutic intervention for control and
also possible prevention of diabetes.

Source

Yuxin Wu et al. ‘Novel Mechanism of Foxo1 Phos-
phorylation in Glucagon Signaling in Control of
Glucose Homeostasis’, Diabetes, vol. 67, no.11,
DOI: https://doi.org/10.2337/db18-0674 |
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Advances in Laser Technology
Opens New Vistas for Cleaner
Fuel and Energy

Scientists have developed a laser technology which could open avenues for
clean fuel and energy technologies in the future.

We urgently need environment friendly and sustain-
able ways to replace fossil fuels, oil and natural gas.
Carbon dioxide (CO2) is an abundant waste product pro-
duced by all activities and sources which rely on fossil
fuels. About 35 billion metric tons of Carbon dioxide is

released into our planet’s atmosphere annually as a waste
product from electricity generating power plants, vehi-
cles and industrial setups across the globe. To mitigate the
effects of CO2 on global climate, this wasted CO2 could
rather be converted into usable energy like carbon mon-
oxide and other energy-abundant sources. Example,

reacting with water CO2 produces energy-rich hydrogen
gas, when reacted with hydrogen it produces useful chem-
icals like hydrocarbons or alcohol. Such products could be
used for various purposes and that too on a global indus-
trial scale.

Electrocatalysts are catalysts which take part in electro-
chemical reactions - when a chemical reaction is taking

|

place but electrical power is
also involved. Example, a
right catalyst can help to
react hydrogen and oxygen
to make water in a controlled
manner, otherwise it will just
be a random mixture of two
gases. Or even to produce
electricity by burning hydro-
gen and oxygen. Electrocata-
lysts modify or increase the
rate of chemical reactions
without themselves getting
consumed in the reaction. In
context with CO2, electrocat-
alysts are seen as relevant
and promising in terms of
achieving efficiency
‘step-change’ in reduction of
CO2 as desired.
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