
display deficits on any test. The data collectively document,
for the first time, that loss of LH signaling reverses
age-related emotional disturbances, a prelude to future tar-
geted therapies that block LH action.
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2) inhibition. Additionally, it is unclear how
E2 acts in the hypothalamus to inhibit GnRH/LH secretion,
as GnRH neurons do not contain estrogen receptor alpha
(ERα). Neurons within the arcuate nucleus (ARC) of the
hypothalamus that contain kisspeptin, neurokinin B, and
dynorphin (KNDy neurons) are critical for the generation
of GnRH pulses and contain ERα. Data from our laboratory
suggests that KNDy neurons, while critical, may be re-
sponding to other inputs that time puberty onset.
Proopiomelanocortin (POMC) and Agouti-related peptide
(AgRP) neurons in the ARC have been shown to contain
ERα and provide input to KNDy neurons, which contain
the melanocortin 3 and 4 receptor (MC3R, MC4R). The
goal of this work was to assess POMC- and AgRP-positive
cell numbers, input onto KNDy neurons, and neuronal ac-
tivity changes in a puberty-specific manner. Female sheep
were ovariectomized and given subcutaneous E2 implants
at 5 months (prepubertal, n=4), 8 months (peripubertal,
n=5), and 10 months (postpubertal, n=5) of age. Two weeks
after surgery, blood samples were collected via jugular
venipuncture every 12 minutes for 4 hours and assessed
for LH. The sheep were then sacrificed and hypothalamic
tissue was perfused, collected, and prepared for staining.
The tissue was assessed via immunohistochemistry for
POMC, AgRP, kisspeptin, NKB, and c-Fos, a knownmarker
of neuronal activity. Pulsatile LH secretion was, as ex-
pected, reduced at 5 months and highest at 10 months.
ARC POMC cell numbers did not significantly change
over development (p>0.10). The number of ARC POMC
close contacts onto ARC kisspeptin neurons increased sig-
nificantly with development (p<0.05), as well as the per-
centage of ARC POMC neurons expressing c-Fos (p<0.05).

ARC AgRP cell numbers and the percentage of AgRP cells
colocalized with c-Fos decreased significantly over time
(p<0.05). The number of AgRP close contacts onto ARC
NKB cells is currently being analyzed. The percentage of
NKB cells colocalizing c-Fos throughout pubertal develop-
ment also increased significantly (p<0.05). This data sup-
ports the hypothesis that the ARC melanocortin system
impacts KNDy neurons to regulate GnRH/LH secretion
throughout pubertal development.
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Obesity is a global pandemic characterized by excesive 

fat storage due to an balance in energy homeostasis. This 
metabolic imbalance is driven by increased energy in-take 
relative to energy expenditure. The gut vagal afferent 
neurons play a critical role in energy homeostasis by sens-
ing the various chemo- and mechano-signals resulting from 
ingested nutrients and initiating changes in feeding behav-
ior. However, these neurons fail to respond adequately in 
the context of diet-induced obesity, leading to overeating 
and ultimately obesity. Bariatric surgeries, which modify 
the anatomy of the gut, are currently the most effective 
but also the most invasive treatments for obesity. The 
mechanism(s) by which bariatric surgery modulates meta-
bolic processes is still not fully understood. The vertical 
sleeve gastrectomy (VSG) procedure, a bariatric surgery 
where 80% of the stomach is removed, alters feeding pat-
terns and induces sustained weight loss. Our findings dem-
onstrate that VSG induces alterations in the signals in the 
gut-brain-axis, resulting in increased activation of the nu-
cleus of the solitary tract (NTS) - a brain region critical 
for integrating peripheral signals and regulating food in-
take. Importantly, emerging data demonstrate that neu-
rons that sense intestinal distension paid a critical role in 
the regulation of feeding. We hypothesized that diet in-
duced obesity attenuates intestinal-stretch inhibition of 
food intake and that VSG restores it. Using non-nutritive 
substances such as methylcellulose and mannitol to differ-
entiate stomach versus intestinal stretch respectively, we 
demonstrate that high-fat diet feeding ablates intestinal 
stretch-induced reductions in food intake while weight 
loss via dietary intervention, restores this response. More 
importantly, VSG restores intestinal stretch-induced food 
intake reduction, suggesting the reactivation of the periph-
eral neurons that detect intestinal stretch. Taken together, 
our data provide evidence that VSG alters the signals in the 
gut-brain-axis by creating an environment where intestinal 
distension is exaggerated. This effect likely contributes to
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the sustained weight loss and alterations in feeding pat-
terns observed after VSG. Our findings have important im-
plications for the development of less invasive therapies for
obesity that target the gut-brain-axis and feeding behavior.
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