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refractory. With breast cancer as one of the leading causes 
of mortality in women, deeper understanding of lncRNAs 
can establish it as a potential therapeutic target. It will be 
determined the functional mechanisms by which lncRNAs, 
specifically lncRNA161, drives hormone-resistance in 
breast cancer. LncRNA161 was selected from a compre-
hensive list of lncRNAs due to it being expressed in repro-
ductive tissue, being tamoxifen resistant, being robustly 
regulated by estrogen, and its association with the chro-
matin. It was determined that lncRNA161 was upregulated 
in breast cancers. When lncRNA161 was treated with es-
trogen, there was transcriptional activation and localization 
to the chromatin. Subsequent knockdown of lncRNA161 
affected other genes in the estrogen signaling pathway. 
Overexpression of lncRNA161 demonstrated increased pro-
liferation, and knockdown showed decreased proliferation 
indicating a role of lncRNA161 in tumor proliferation and 
progression in breast cancer. Altogether, the results sug-
gest lncRNA161’s involvement in the estrogen signaling 
pathway and establish it as a potential therapeutic target 
in hormone-refractory breast cancer. Supported by grant 
from the Cancer Prevention and Research Institute of 
Texas to S.S.G.
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Pembrolizumab, a programmed death 1 (PD-1) inhibitor 
used for advanced malignancies, can be associated with 
thyroid dysfunction.1-2 Specifically, thyroiditis occurs in 
nearly 2.3% of individuals.2 The hyperthyroid phase is typ-
ically non-severe, requiring only beta blockers. Our case 
illustrates that conservative therapies may be ineffective 
in pembrolizumab-induced severe thyroiditis.
A 54-year-old woman with metastatic non-small cell lung 
cancer with normal baseline TSH received pembrolizumab. 
She was hospitalized nearly 30  days later with nausea, 
vomiting and tachycardia. Labs showed TSH <0.02 mcIU/
mL (normal 0.3-4.7), free T4 >7 ng/dL (normal 0.8-1.7) and 
free T3 2105 pg/dL (normal 222-383). TSH receptor anti-
body was undetectable; hyperthyroidism was attributed 
to pembrolizumab. Metoprolol was initiated. She was 
re-hospitalized three days later with persistent symptoms 
and inability to tolerate orals. Labs again showed severe 
hyperthyroidism and TPO antibody 201 IU/mL (normal ≤ 
20). Burch-Wartofsky score was 25. Given her symptom se-
verity, propylthiouracil, hydrocortisone, and propranolol 
were initiated to reduce peripheral T4 to T3 conversion. 
A cortisol of 5 mcg/dL (collected 9:47AM) further supported 
the use of hydrocortisone. Following a normal Cosyntropin 
stimulation test, hydrocortisone was discontinued. Her 
symptoms improved but hypothyroidism developed 68 days 
after pembrolizumab initiation. Propylthiouracil was 

discontinued; levothyroxine was started. Her TFTs ulti-
mately normalized.
Beta blockers are the mainstay of treatment of the 
hyperthyroid phase of PD-1 inhibitor-related thy-
roiditis, though case reports have described use of 
glucocorticoids, anti-thyroid drugs and iodine.2 -4 In 
our patient, severe thyrotoxicosis was not responsive to 
beta blockers. Consideration of additional therapies is 
reasonable in these cases.
References:
1. Puzanov I, Diab A, Abdallah K, Bingham CO 3rd, 
Brogdon C, Dadu R, Hamad L, Kim S, Lacouture 
ME, LeBoeuf NR, Lenihan D, Onofrei C, Shannon 
V, Sharma R, Silk AW, Skondra D, Suarez-Almazor 
ME, Wang Y, Wiley K, Kaufman HL, Ernstoff MS; 
Society for Immunotherapy of Cancer Toxicity 
Management Working Group. Managing toxicities as-
sociated with immune checkpoint inhibitors: consensus 
recommendations from the Society for Immunotherapy 
of Cancer (SITC) Toxicity Management Working Group. 
J Immunother Cancer. 2017 Nov 21;5(1):95.
2. de Filette J, Andreescu CE, Cools F, Bravenboer B, 
Velkeniers B.  A  Systematic Review and Meta-Analysis 
of Endocrine-Related Adverse Events Associated with 
Immune Checkpoint Inhibitors. Horm Metab Res. 2019 
Mar;51(3):145-156.
3. Tan MH, Iyengar R, Mizokami-Stout K, Yentz S, 
MacEachern MP, Shen LY, Redman B, Gianchandani 
R. Spectrum of immune checkpoint inhibitors-induced 
endocrinopathies in cancer patients: a scoping review 
of case reports. Clin Diabetes Endocrinol. 2019 Jan 
22;5:1.

Adipose Tissue, Appetite, and Obesity
CNS, INFLAMMATORY, AND THERMOGENIC 
INFLUENCES OF BODY WEIGHT

The Role of the Sympathetic Nervous System in 
Metabolic Disorder and Adipose Dysfunction in 
Obesity and Aging
Kenichi Sakamoto, MD, PhD1, Chunxue Zhou, PhD1,  
Giulia Maurizi, PhD1, Claudia Liberini, PhD1, Ling Li, MD, 
PhD,1, Henry H. Ruiz, PhD1, Christoph Buettner, MD2.
1MOUNT SINAI SCHOOL OF MED, New York, NY, USA, 2Mount 
Sinai, New York, NY, USA.

OR04-02
Both obesity and aging increase susceptibility to 
metabolic disease and type 2 diabetes where adipose 
tissue dysfunction is a hallmark. In both conditions, 
impaired autonomic control is believed to play a key 
role in disrupted CNS control of metabolism. However, 
the role of the sympathetic nervous system (SNS) and 
catecholaminergic signaling in metabolic disease has 
not been well defined in large part due to a lack of suit-
able animal models(1). Surgical denervation is not spe-
cific to the SNS and chemical sympathectomy through 
6-hydroxydopamine causes inflammation due to toxic 
effects. Abrogation of catecholamine (CA) synthesis 
in the whole body due to genetic deletion of the gene 
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for tyrosine hydroxylase (th), a key enzyme in CA syn-
thesis, results in embryonic lethality likely due to the 
lack of dopamine and norepinephrine in the CNS where 
they serve as key neurotransmitters.
Here we studied the role of the SNS and catecholaminergic 
signaling in metabolic control in both aging as well as 
high fat diet (HFD) induced obesity. We created a mouse 
model of inducible th gene deletion that is restricted to 
the periphery, including sympathetic fibers of the pe-
ripheral NS but spares the brain as a pharmaco-genetic 
model of sympathectomy(2). TH is deleted and CA levels 
were reduced more than 90% in peripheral tissues of TH 
KO mice, while intact in the CNS. TH KO mice are cold 
intolerant consistent with functional sympathectomy. 
Interestingly, TH KO mice are protected from HFD 
feeding induced glucose intolerance (AUC during GTT: 
WT1018.8±42.0 mg/dl/hr vs. TH KO 485.0±85.8 mg/dl/
hr; p < 0.0001; n = 6) even though food intake increased 
in TH KO mice. In 20 months old TH KO mice glucose 
tolerance was improved and fasting blood glucose levels 
were reduced (AUC during GTT: WT 357.3±16.2  mg/
dl/hr vs. TH KO 254.5±15.6 mg/dl/hr; p < 0.01; n = 12) 
with higher insulin levels (WT 0.35±0.07 μg/l vs. TH KO 
1.28±0.28 μg/l; p < 0.001; n = 9). Of note, insulin toler-
ance tests did not show marked differences. Both obe-
sity and aging are characterized by impaired adipose 
tissue function with reduced lipogenic capacity. TH KO 
mice fed a HFD exhibit increased WAT de novo lipogen-
esis, lower lipolysis, and trend to exhibit decreased adi-
pose tissue inflammation, suggesting that the SNS is a 
major culprit for the impaired lipogenic capacity in adi-
pose tissue. Our data provides support for the paradigm 
that impaired SNS function plays an important role in 
the dysmetabolic states of obesity and aging.
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Obesity is associated with increased levels of Endothelin-1 
(ET-1). Blockade of ET-1 type A receptors (ETA) improves 
lipid profile in patients with chronic kidney disease; how-
ever the mechanism is unknown.[1] In adipocytes ETA 
activation increases lipolysis, a potential mechanism for el-
evated lipids in obese individuals.[2] Therefore, the goal of 

this study was to determine if adipocyte specific knockout 
(KO) of the ETA receptor in mice alters genes associated 
with lipid metabolism in adipose and improves plasma 
lipids. 24-week old adipocyte ETA knockout mice had sig-
nificantly elevated body weight compared to floxed controls 
(32.6±1.0 vs. 29.5±0.7 g respectively). Echo MRI revealed 
that the increased body weight was due to greater adi-
posity (10.1±0.9 vs. 14.7±1.8 % body weight; floxed vs. 
KO), while no statistical difference was observed in lean 
weight (88.9±2.4 vs. 86.8±2.6 % body weight; floxed vs. 
KO). Surprisingly, there were no statistical differences in 
plasma total cholesterol or triglycerides. RNA sequencing 
indicated downregulation of 597 genes and upregulation of 
444 genes in visceral adipose and downregulation of 368 
and upregulation of 847 genes in subcutaneous adipose. 
KEGG pathway analysis revealed that most genes altered 
in visceral adipose were related to metabolic pathways. 
These data implicate a role for adipose tissue ETA receptors 
in regulating adiposity and promoting pathophysiology re-
lated to obesity.
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MicroRNA-375 (miR-375) is overexpressed in people with 
type 2 diabetes (T2D) and has been linked to decreased 
insulin secretion and beta cell proliferation. Investigation 
into the transcription factor inducible cAMP early re-
pressor (ICER) as an intermediate regulator of miR-375 
was proposed because both are regulated by the cAMP 
pathway. This overexpression of miR-375 in T2D led us 
to hypothesize that beta cells with elevated and reduced 
levels of miR-375 will result in decreased and increased 
glucose-stimulated insulin secretion (GSIS), respectively. 
Results showed that when miR-375 was overexpressed, 
GSIS decreased by 61% when compared to a control in 
25 mM glucose. Results showed that when miR-375 was 
inhibited, GSIS increased 6% when compared to a con-
trol in 25  mM glucose. In human islets, we found that 
inhibiting miR-375 led to an average 19% increase in 
GSIS, though due to the variability of human tissue these 


