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Glucagon-Like Peptide-1 Effects

Pancreas

Insulin secretion 4
Insulin synthesis 4
Glucagon secretion ¥
B-cell proliferationt
Apoptosis ¥

B-cell survival 4

Kidney

Diuresis
Natriuresis 4

Muscle

Insulin sensitivity 4
Glucose uptake 4

Figure 7: Schematic on the metabolic effects of GLP-1.

Brain

Food intake ¥
Water intake ¥
Learning & memory 4
Neuroprotection 4
Inflammation ¥
Reward behaviord
Palatability 4 ¢
Apoptosis ¥ CY=es

-
=)
U |
g
-~
7

Bone

Bone formation 4
Bone mass 4

Liver

Gluconeogenesis ¥
Steatosis ¥

Gl Tract

I} Gastric emptying ¢
Gl motility §

Heart

Contractility 4
Cardiac output 4
Myocyte survival 4
Cardioprotection 4
Glucose utilization4
Vasodilation 4
Glucose uptake 4
Left ventricular function 4
Blood pressure # ¥ —
Heartrate ¥ —

ANP production 4
Natriuresis 4

Muller et al. Mol Metab. 2019 Dec:30:72—13y




GLP-1 in the Periphery
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Figure 3: Schematic on the nutrient-induced stimulation of GLP-1 secretion in the L-cell.
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GLP-1 in the Periphery
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Figure 5: Schematic on GLP-1 mediated insulin secretion in the B-cell
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GLP-1 in the Brain
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GLP-1 in the Brain
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GLP-1 in the Brain
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GLP-1 and Dopamine Signaling
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Fig. 1. Experiment 1: increased DA uptake (A) and DAT expression (B) after treatment with GLP-1 (7-36)-amide.
A, DA uptake into striatal synaptosomes as % of aCSF control in striatal slices incubated with aCSF (Control) or 100 nM GLP-1 (7-36)-amide (n = 20 slices - one-way
ANOVA followed by Bonferroni-Holm post-hoc test). B, ratio of surface to total DAT protein as % of aCSF control in striatal slices incubated with aCSF (control) or

100 nM GLP-1 (7-36)-amide (n = 7 slices - one tailed paired t-test).*p < 0.05 vs. aCSF control.
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GLP-1 and Neuroplasticity
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Central GLP-1 and Inflammation
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GLP-1 Receptor Agonists
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Figure 8: Timeline of GLP-1R agonists approved by the FDA for the treatment of diabetes.
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Behavioral Effects of GLP-1RAs
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Neural Effects of GLP-1RAs
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Effects of glucagon-like peptide-1 (GLP-1) receptor activation on brain
responses to anticipatory food reward.
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Behavioral Effects of GLP-1RAs
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Brain uptake of GLP-1RAs

Rate of transport into whole brain within one hour
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Brain uptake of GLP-1RAs

Brain/serum (B/S) ratios at each time point
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Central and Peripheral GLP-1R Activation
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Fig. 8 | PPGN™ neuron activation augments semaglutide-induced eating suppression. a,

CNO: Chemogenetic activation of PPG-NTS neurons with hM3Dq
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Semaglutide for Cognitive Dysfunction in MDD

Adjunctive Semaglutide for the Treatment of Cognitive Dysfunction in Major
Depressive Disorder: a Randomized, Double-Blind, Placebo-Controlled Study
(NCT04466345)

\

- Placebo: 1 tablet per day

Randomization

- Oral semaglutide: 1 tablet per day; 3 mg for 4 weeks, 7 mg for 4 more weeks, 14 mg for the final 8 weeks
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Enrollment

Allocation

176 Participants Screened

104 Excluded
48 Did not meet inclusion criteria
20 ineligible TMTB
results.

9 Did not complete initial
assessments
47 Declined to participate

72 Randomized

A

)

37 Randomized to Placebo and
included in the intent-to-treat
analysis

35 Randomized to Semaglutide
and included in the intent-to-
treat analysis

Y

Follow-up

3 Lost to follow up

1 Scheduling conflict

6 Discontinued placebo
4 Suspect lack of
efficacy
2 No reason

1 Lost to follow up

1 Scheduling conflict

1 Injury unrelated to the study

4 Discontinued semaglutide
3 Adverse events
1 Persistently elevated
amylase and lipase levels

v
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Analysis

27 Completed 16-week
follow-up

28 Completed 16-week

follow-up

14 Completed 4-week post-
endpoint follow-up

18 Completed 4-week post-
endpoint follow-up
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Semaglutide for Cognitive Dysfunction in MDD
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Semaglutide for Cognitive Dysfunction in MDD
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Semaglutide for Cognitive Dysfunction in MDD
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Effort-Expenditure for Rewards Task
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Semaglutide for Reward Dysfunction in MDD
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Treatment x visit x expected value interactions (x2 = 12.024, p = 0.017).
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Computational Modeling

Subjective Value (SV) Model Parameter k
3
SV = R¥Ph— k*E 2.5
2
R = Reward Magnitude L5 = Placebo
P = Reward Probability I W Semaglutide
E = Effort level 0.5
h = Sensitivity to probability 0

k = Sensitivity to effort Baseline Endpoint

B=-1.737,p=0.026
Adjusted for age, sex and HAMD scores

Semaglutide significantly decreased the sensitivity to effort
(i.e. lower effort aversion)

Gill et al. Unpublished day
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