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Modern Health Problem
Obesity, Metabolic Disease, Cardiovascular Death
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Settling Point Model
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Modern Obesity

Leptin Deficiency
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Addiction-like Behavioral in Overeating
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Air Conditioner vs. Fireplace
Set Point = Dynamic Equilibrium
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Stress, Allostasis, Allostatic Load
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A Unified Theoretical Framework Underlying
The Regulation of Motivated Behavior
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A Unified Theoretical Framework Underlying
The Regulation of Motivated Behavior
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Two distinct populations of LH LepR neurons encode food-seeking and

consummatory behaviours
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Activation of LH LepR neurons significantly
increased consummatory behaviours
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Ongoing Studies
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Several brain regions are activated by semaglutide

In rodents Semaglutide distribution in the Secondary activation in regions
hypothalamus, brain stem and septum? associated with control of food intake*
c-Fos

~

(indirect markerof neuronal activity)

Central nucleus ofithe
Septum *“ amygdala Paraventricular
£ L thalamic nucleus

H I:/I - e |
vpothalamus - 4

4 z .
5 A 2 : N
‘?A = e b
i !
Ay L i
. L)
LR ) :

< o

Parabrachial nucleus’
A f 4

AR C

s

a Nucleus tractus solitarius

Hindbrain '

¥



Preingestive Sensory Satiation
Even just .
looking at it
makes me

feel full




Feed-forward and Feed-back regulation !
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Yuki Oka

Feed-forward satiation signals B Sensory modulation of appetite neurons
T | Baraiatent Oral ingestion Gut infusion
REIROTA ' RIRimen First bout Infusion start
é v v
: Gulpi - ( ty |
Thirst f Osmolality SFQOnNos Watar
5 2> v v
E >
Sodium | ©
appetite faie <_‘ Pre-LCPPYN Sodium
: o
! =
! [
i e 5
: v v
Hunger [Smell ) [ Sight j [ Caloric value J ARCARP Calories
(Food cue)

2020 Cell. Neural Control and Modulation of Thirst, Sodium Appetite, and Hunger



Feed-forward and Feed-back regulation
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Need should be regulated by prediction
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DMH GLP-1R expression in
Human and Mouse

' Human Mouse
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Inhibition of DMH GLP-1R
Neurons Inhibit Satiation
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Activation of DMH GLP-1R
Neurons Evoke Satiation
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DMH GLP-1R Neurons are Activated

Time to Seek

by Anticipation of Eating

Fiber Photometry Recordlng of DMHCGLP-1R Neurons

— — — ——w— Food Accessibili
f T C P <
.- : Condmonlng .’ ' ’ = n
o (Day 1) ' %
oGy Non-food-directed Locomotion Ingestion
Weight Food Accessmlllty
85% Foate =gp Q ®
Conditioning — e
o
-  (Day?2) ' <f~ _;_‘ &
_’ 11 Food-dlrected Seeking Ingestion
Multi- Phase Test
Pre-Conditioning (Day 1) Post-Conditioning (Day 2)
o E Food Accessibility ; F G Food Accessibility H
0.4 Non-food-dilrected Locomotion Start 01 0.3 Food-directed Seeking Start 0.06 %
Ingestion Start \Ingestion Start

| ]
' :
[ 0.05
0.3 : © 0.2 - ©
; : : e | :
T 02 ! e L g4 - @
B I S q 9 I =
< I 3 I P
S -0.05 I s
I

[
[
M -0.06

0
Base Pre- Base Pre-

|
|
Day 1 Day 2 )10 0 I Time (S) 60 ingestion -0.1_10““”16 (5) 60 |ngesti0n

Food seeking start



Two Distinct Population of
DMH GLP-1R Neurons Respond to
Different Phase of Eating



Effect of GLP-1 Drug on
DMH GLP-1R Response
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GLP-1R Agonist Injection Activates DMH GLP-1R Neurons
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3D Mapping of DMH GLP-1R Neuron Outputs

3D Mapping of
DMH™"" Neuron Outputs
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Translational Neuroscience Research for Eating Emotions
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