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Amylin affects multiple aspects of metabolism

« Amylin is a peptide hormone, C:%
co-secreted with insulin from O Food intake °
the pancreas / ' Amylin
« Amylin mal_nly acts on the_ area { Blood glucose o
postrema in the hindbrain to: Gllucagon Gasttrlc_
. Bodv weight release emptying
— Reduce eating ¥ Body weig

— Slow gastric emptying

— Inhibit glucagon secretion
(rat)

« Amylin reduces eating in rodents
without any sign of visceral illness,

taste avoidance or taste aversion

Adiposity

Nociception

Maternal behaviours
Neurogenesis

Hay DL et al. Pharmacol Rev 2015,67:564-600. Anxiolytic/antidepressant

Bone homeostasis



Amylin and GLP-1 affect similar aspects

of metabolism

Amylin is a peptide hormone,
co-secreted with insulin from the pancreas

Amylin mainly acts on the
area postrema in the

hindbrain to: .- S S '-.
- Red ing vi : '
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emp yinS (Ser)(Ser i) Vel [Leu Pl s W) Loy
- nh|b|t_ glucagon
secretion (rat)
Amylin reduces eating in @@@@@@@@

rodents without any sign @
of visceral illness, taste

2X2irc51?0nnce or taste NH— @@

GLP-1, glucagon-like peptide-1.
Hay DL et al. Pharmacol Rev 2015;67:564-600.

GLP-1 is an incretin, i.e. increases
glucose-stimulated insulin secretion

GLP-1 also:

- Reduces eating by inducing satiation
- Slows gastric emptying

- Inhibits glucagon secretion

GLP-1 and its agonists reduce eating but also induce signs
of visceral illness, taste avoidance and taste aversion
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Physiology versus pharmacology for GLP-1 action
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« Physiology: Paracrine action on vagal afferents mediates effect of endogenous GLP-1

« Pharmacology: Brain GLP-1 receptors mediate the effect of semaglutide

GLP-1, glucagon-like peptide-1; GLP-1RA, glucagon-like peptide-1 receptor agonist; HPV, hepatic portal vein; IP, intraperitoneal; RYGB, Roux-en-Y
gastric bypass surgery; SDA, subdiaphragmatic vagal deafferentations; VAN, vagal afferent neurons.
Rittiman et al., 2008; Drucker 2022; Shin et al., 2010.



Pramlintide, the
first licensed
amylin agonist,
has been shown

to reduce
eating and body
weight




Pramlintide and insulin treated people with diabetes
lose body weight compared to insulin only group
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Hollander et al. 2004. Weeks of treatment



Pramlintide induces weight loss in people with

obesity

 Pramlintide reduces energy
intake by about 23% in
insulin treated T2D

 Pramlintide reduces energy
intake by about 16% in
people with obesity, but
without diabetes

CHO, carbohydrate; Pro, protein; T2D, type 2 diabetes.
Hollander et al. 2004; Chapman et al. 2005; Aronne et al. 2007.

Mean total energy and
macronutrient intake (kcal)

1250

g
|

2
1

]
S
1

~202 kcal, -23%
p<0.01

CHO

Fat

Pro

Placebo Pramlintide

=
-3
5§
-
]
e E
S
b T
o%

=
E &
@ o
D o

[ 1]
Eﬂ
E

=170 keal, —16%
1250 p<0.02
1
1000 -
CHO
750 —
500
Fat
250 —
Pro
0
Placebo Pramlintide



Pramlintide reduces binge eating tendency
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We have known

for a long time

that combining
amylin and
GLP-1 action

leads to
stronger effects
on eating and
body weight




Combination of amylin and GLP-1 analogues is more
efficacious than single compounds in nhon-human primates

Drug administration
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*P<0.001; #P<0.05.
GLP-1, glucagon-like peptide-1; SEM, standard error of the mean.
Bello et al. 2010
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Cagrilintide and semaglutide in combination gives
additive efficacy in rodent obesity models

DIO rats DIO mice
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BW, body weight; DIO, diet-induced obese; HFD, high fat diet; LFD, low fat diet.
John et al. 2021.



In DIO rats, weight loss with CagriSema is primarily
due to loss of fat mass
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DIO, diet-induced obese; HFD, high fat diet; LFD, low fat diet; SEM, standard error of the mean.
John et al. 2021.



CagriSema attenuates metabolic adaptation
Normalised to body weight in male DIO rats
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DIO, diet-induced obese; TEE, total energy expenditure.
Kuhre et al. 2023



Which brain
areas are
activated by

amylin, GLP-1
and their
analogues?
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Whole-brain mapping of amylin-induced neuronal activity in receptor
activity-modifying protein 1/3 knockout mice
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Globally, GLP-1 and its analogues
brain areas as amylin
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Fluorescently labelled amylin, GLP-1 and its
analogues mainly reach circumventricular organs

Rat brains
Fluorescently labelled cagrilintide or
semaglutide
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Gabery et al., 2020, Zakariassen et al., 2020; Lundh et al, 2022




Do amylin and
GLP-1 act on
the same

neurones in
the caudal
hindbrain?




Glucagon-like peptide-1 receptor and calcitonin
receptor activate separate neuronal population in AP
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Single cell characterisation of amylin responsive neurones
in the caudal hindbrain: Overlap between CTR and GLP-1R -
case not resolved yet

Cholinergic neurons & Associated with obesity
predisposition
| GABAergic neurons
HJ Suppress feeding
pr Glutamatergic neurons 00 when activated

Activated by pharmacological
treatment of obesity

Regulate other
metabolic processes

Ramp3
Glp1r
Gfral
. Clu

Chat 1 “ Hsat1b2

Chat 2

AP, area postrema, CTR, calcitonin receptor; DMV, dorsal motor nucleus of the vagus GLP-1R, glucagon-like peptide-1 receptor; NTS, nucleus of the
solitary tract; RAMP3, receptor activity-modifying protein 3.
Ludwig et al., 2021; Zhang et al 2021, Dowsett et al., 2021, Ludwig et al., 2025 (pre-print).

Some CTR/RAMP3 cells seem to express GLP-1R




Amylin and

GLP-1 biology




Highlight of clinically proven effects
and effects with preclinical/

G LP' 1 dan d d mYI | N b | O I Og y _ clinical-omics evidence with
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Interestingly, both the first amylin
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BW, body weight; GI, gastrointestinal; GLP-1, glucagon-like peptide-1; TG, triglyceride. | Insulin sensitivity
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Not there yet but getting there!!
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