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Background

Humans and animals are motivated to eat by the combination of flavors and
nutrients in foods, but how do we know which foods are nutritive?

e Flavor-nutrient learning is a paradigm used to investigate how mice learn
to associate specific flavors with nutritive and caloric intake (Myers,
2018). Infusions of either glucose or fat paired with consumption of a

particular flavor can condition a preference for that flavor, versus a flavor
paired with infusion of water, when mice are presented with a two-bottle
choice (Sclafani, 2011). The nutrient-paired flavor is the conditioned
stimulus (CS+), and the water-paired flavor is referred to as CS-.

* Hypothalamic agouti-related protein (AgRP) neurons are essential for
feeding behavior. When stimulated, AgRP neurons evoke feeding in
rodent models within minutes (Belgardt et al., 2009; Krashes, 2011).

* Hypothesis: As nutritive infusions into the gut lead to reductions in
AgRP activity (Goldstein et al., 2021), stimulating AgRP neurons will
disrupt the learning of flavor-nutrient associations.

AgRP Neuron Stimulation During Training Increases Flavor
Consumption During Both Training and Testing

AgRP Neuron Stimulation Increases Training
Licks under Fat and Glucose Conditions
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Scientific Question: Do AgRP neurons play an important role in developing
learned associations between flavors and nutritive intake?

Strategy: We utilized a flavor-nutrient paradigm in combination with
optogenetic stimulation of AgRP neurons to understand the effect of AgRP
neuron activation on the development of a flavor preference and the gradual
disappearance (extinction) of a flavor preference.
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* Qastric catheters for directly infusing nutrients into the gut, optic fibers
for stimulating AgRP neurons were surgically implanted in all mice

Experimental Group: AgRP-Cre x A132 (ChR2-expressing) mice
Control Group: AgRP-Cre x A19 (tdTomato) mice

Expression of ChR2 in the experimental mice, but not the controls,
enabled laser stimulation to provoke action potentials in AgRP neurons
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Limiting Training Intake Prevents
Stimulation-Induced Potentiation of Flavor-
Nutrient Preferences
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AgRP Neuron Stimulation May Impact Retention of
Glucose Flavor-Nutrient Associations
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Procedure

1-bottle habituation in MedAssociates operant boxes (4 days)

1-bottle training: 20 licks of flavored solution (0.05% KoolAid in 0.05%
Sodium Saccharin) triggered a 0.6 mL infusion of 16.67% glucose or
6.67% intralipid for CS+ flavors and water for CS- flavors. Solutions
were infused over 10 minutes in the ad lib procedure and 5 minutes in
the pair-fed procedure (3 days, CS- and CS+ sessions each day)

2-bottle habituation (1 day)

2-bottle testing: measured CS-, CS+ licks (2 or more days)

5. Calculated mean preference index (PI):

PI = (average # CS+ licks)/(average sum of CS+, CS- licks)
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AgRP Neuron Stimulation Potentiates Flavor-
Nutrient Preferences for Fat and Glucose
Fat as Unconditioned Stimulus (US)

Preference Index
(PI) = (# CS+
licks)/(# CS+ licks
+ # CS- licks)

Stimulation of AgRP Neurons
Evokes Food Intake
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Conclusions

* AgRP neuron stimulation during training potentiates a flavor-nutrient
preference for fat or glucose in a consumption-based manner,
contrary to our original hypothesis

* AgRP neuron stimulation may influence the longevity of flavor-
nutrient preferences for glucose

e Further research into how AgRP neurons and other neuron

populations contribute to flavor-nutrient learning may allow for the
development of new treatments to counteract the obesity epidemic
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