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Apelin targets gut contraction to control glucose

metabolism via the brain
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ABSTRACT

Objective The gut-brain axis is considered as a major
regulatory checkpoint in the control of glucose
homeostasis. The detection of nutrients and/or hormones
in the duodenum informs the hypothalamus of the host's
nutritional state. This process may occur via
hypothalamic neurons modulating central release of

Significance of this study

What is already known on this subject?
» Circulating apelin is a bioactive peptide that
exerts pleiotropic actions in various organs
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.- Significance of this study

o What is already known on this subject?

Apelin

The gut-to-brain axis is of crucial importance in the control of
glucose homeostasis and is profoundly altered during metabolic

diseases such as type 2 diabetes.

Enteric nervous system (ENS) is under the influence of various
bioactive factors such as leptin, which is able to be transcytosed

from the lumen to the gut wall.




.- Significance of this study

@ What are the new findings?

» Luminal apelin is able to be transcytosed through the intestine to

reach intraduodenal structures.

» Apelin controls ENS neurotransmitter release, that is,
acetylcholine and nitric oxide, associated to variations of duodenal
contraction.

» Apelin triggers ENS-induced duodenal contraction, leading to
muscle glucose absorption via hypothalamic relay.

» Chronic oral administration of apelin improves glucose tolerance

in closed correlation to a decrease in duodenal motility in normal

and obese/diabetic mice.




.- Significance of this study

@ How might it impact on clinical
practice in the foreseeable future?

» Modulation of the ENS/contraction of the duodenum is a new
physiological system controlling peripheral glucose utilisation via

the brain.
» oral apelin administration could be considered as a promising

therapeutic target to treat insulin resistance state.
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.- 1. Apelin acts on ENS neurons to control duodenal contractions
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.. 1. Apelin acts on ENS neurons to control duodenal contractions
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.. 1. Apelin acts on ENS neurons to control duodenal contractions
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.. 1. Apelin acts on ENS neurons to control duodenal contractions

A
Tension (mi C
40_
chmi E 30
- A E 1
Wm 4
T A o
Apelin 100nM
Time (sec) 200 ____________________ iT————_——_—— .
T T A =1 > & N & & 8
) eé\d‘:ég.@ R @Q \Q@ \0“ \Q(\ \§§ ) \Q‘i 'é*\“v. \"o Q\“-’:f;é -:\.&
Q) 2 AN
. .3 . oo\‘ Apelin 4
Figure S2 A : i3 (X&) 150- ¢ &

Figure S2 C : $5ZE3{k
100+

)]
i

o

% of basal contraction amplitude

Figure 2 A : (34" 1EmtF4iE53Apelin (1 pM
to 10 uM)IRIEZT(L m




.. 1. Apelin acts on ENS neurons to control duodenal contractions
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.- 1. Apelin acts on ENS neurons to control duodenal contractions
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.- 1. Apelin acts on ENS neurons to control duodenal contractions
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.- 1. Apelin acts on ENS neurons to control duodenal contractions
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.- 1. Apelin acts on ENS neurons to control duodenal contractions
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.- 1. Apelin acts on ENS neurons to control duodenal contractions
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.- 1. Apelin acts on ENS neurons to control duodenal contractions

>
x

-
o
1

o
2

b
=]
1

[Glucose] (g/L)

Figure 3A : apelin 100 nmi&in7+=15k%
AR , Apelin 1uMNERMK(ER




.- 1. Apelin acts on ENS neurons to control duodenal contractions
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.- 2. Duodenal apelin controls hypothalamic NO release
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.- 2. Duodenal apelin controls hypothalamic NO release
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.- 2. Duodenal apelin controls hypothalamic NO release
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.- 2. Duodenal apelin controls hypothalamic NO release
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.. 3. Duodenal apelin controls muscle glucose utilisation via hypothalamic NO
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.. 3. Duodenal apelin controls muscle glucose utilisation via hypothalamic NO
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.. 3. Duodenal apelin controls muscle glucose utilisation via hypothalamic NO
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4. Chronic apelin gavage increases glucose tolerance via a decrease in

duodenal motility
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4. Chronic apelin gavage increases glucose tolerance via a decrease in

duodenal motility
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4. Chronic apelin gavage increases glucose tolerance via a decrease in
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S. Apelin restores normal duodenal motility and improves glucose

tolerance in obese/diabetic mice
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S. Apelin restores normal duodenal motility and improves glucose

tolerance in obese/diabetic mice
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S. Apelin restores normal duodenal motility and improves glucose

tolerance in obese/diabetic mice
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S. Apelin restores normal duodenal motility and improves glucose

tolerance in obese/diabetic mice
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S. Apelin restores normal duodenal motility and improves glucose

tolerance in obese/diabetic mice
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S. Apelin restores normal duodenal motility and improves glucose

tolerance in obese/diabetic mice
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