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hypercalcemia and/or hypercalciuria as well as decreased 
bone density. Agents that decrease bone resorption are 
highly effective. Providers caring for children on this diet 
should be aware of such potential association. Reference: 
Hawkes CP, Levine MA. Ketotic hypercalcemia: a case 
series and description of a novel entity.J Clin Endocrinol 
Metab. 2014 May;99(5):1531-6.
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SUN-141
Paragangliomas are rare neuroendocrine tumors with a 
high degree of inheritance. These neoplasms arise from 
the extra-adrenal autonomic paraganglion and can secrete 
catecholamines. Many patients debut with symptoms 
of hypertensive crisis, tachycardia, dyspnea, headache 
and intense sweating. However, many tumors that are 
derived from the parasympathetic system are asympto-
matic. Supported on the genetic basis are classified into 
two conglomerates: conglomerate I  are those that have 
mutations and alter the response to hypoxia. Cluster 
II has a more syndromatic component, with alteration 
in the function of complex signaling pathways. A study 
based on histopathological diagnoses was carried out be-
tween 2007 and 2017 at a hospital in Bogotá (Colombia) 
2600 meters above sea level, which documented 108 cases 
of paragangliomas that were predominantly located at 
the carotid level (76%), with a 4.7:1 ratio between women 
and men. 93.2% of the patients came from geographical 
locations with heights above 2,500m above sea level. 
Most of the tumors were asymptomatic. We draw atten-
tion to the fact that paragangliomas are probably more 
frequent than clinically diagnosed and the influence of 
the environment on the development of these tumors is 
highlighted, with a special contribution of oxygen pres-
sure as a second event that contributes to the formation 
of the tumor.
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Non-alcoholic fatty liver disease (NAFLD) is the most 
common chronic liver disease. The more severe form is 
non-alcoholic steatohepatitis (NASH) which can progress 
to liver fibrosis, cirrhosis, and hepatocellular carcinoma 
(HCC). NASH is more common in patients with type 2 dia-
betes mellitus (T2DM). However, its true prevalence in un-
selected patients with T2DM in the United States remains 
unknown. In 2019, the American Diabetes Association 
recommended screening for NASH and liver fibrosis in 
all patients with T2DM with steatosis and/or elevated 
ALT. Screening focuses on liver fibrosis as associated with 
increased risk of cirrhosis and HCC. Still, a liver biopsy re-
mains the gold standard to accurately assess the severity 
of liver disease. The aim of this study was to determine 
the prevalence of liver fibrosis in unselected patients with 
T2DM presenting to primary care or endocrinology clinics 
at a university hospital in the US. Secondary outcomes 
were to assess the prevalence of steatosis controlled at-
tenuation parameter (CAP) and performance of vibration-
controlled transient elastography (VCTE) as a non-invasive 
tool to identify patients with significant liver fibrosis. 
Patients with T2DM between ages of 21-79 and without a 
history of alcohol intake or other causes secondary causes 
of NAFLD were recruited for the study. Participants un-
derwent screening for NAFLD at the time of their clinic 
visit by means of point-of-care CAP and VCTE. Initial 
evaluation also included obtaining patient demographics, 
routine chemistries, and fasting samples (on visit #2 if not 
fasting initially) for metabolic measurements and fibrosis 
biomarkers. Liver biopsies were offered to patients with a 
liver stiffness measurement (LSM) ≥8.0 kPa (i.e., highly 
likely to have moderate-to-severe fibrosis or ≥F2), or those 
with ≥7 kPa if AST ≥20 and had an APRI and/or FIB-4 score 
suggestive of being at high-risk of liver fibrosis (i.e., at least 
mild-to-moderate fibrosis or ≥F1). A  total of 469 patients 
were recruited (age 59±12; 56% females; 60% non-Hispanic 
whites, 30% African Americans, 4% Asian; BMI 33±6 Kg/
m2; A1c 7.5±1.7%; FPG 143±60 mg/dL; AST 22±11 U/L; ALT 
24±17 U/L; triglycerides 156±151 mg/dL; LDL-C 88±37 mg/
dL; HDL-C 47±13  mg/dL). The prevalence of NAFLD by 
CAP (≥280) was 67% with a mean CAP of 305±3. The prev-
alence of any fibrosis was 24% patients. Among those with 
fibrosis, 15% had moderate-to-severe fibrosis or ≥F2. In 
those that underwent a liver biopsy, 61% had moderate-to-
severe fibrosis (F2-3). Our ongoing study demonstrates the 
high prevalence of liver steatosis and fibrosis in patients 
with T2DM. NASH is a common but under-recognized com-
plication of T2DM that requires greater awareness among 
clinicians taking care of patients with diabetes. While the 
optimal screening strategy remains unclear, an approach 
based on plasma biomarkers and CAP/VCTE deserves fur-
ther exploration moving forward.
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Prenatal exposure to excess testosterone (T) programs pe-
ripheral insulin resistance and dyslipidemia along with 
tissue-specific increases in ectopic lipid accumulation, oxida-
tive stress and insulin resistance in liver and muscle of the 
early adult female sheep. Prenatal T increased inflamma-
tion and oxidative stress in the visceral (VAT) but not sub-
cutaneous (SAT) adipose tissue, with no effect on insulin 
sensitivity in both depots. These systemic and tissue-specific 
metabolic changes are reminiscent of defects such as non-
alcoholic fatty liver disease (NFLAD) common among aged 
individuals. Because it is known that gestational insults 
can program premature aging of reproductive organs and 
chronic cardiovascular abnormalities, we hypothesized that 
programming of premature cellular senescence is one of the 
ways through which gestational T induces premature aging 
of metabolic systems during early adulthood. To test this hy-
pothesis, mitochondrial oxidative phosphorylation (OXPHOS) 
and telomere length, as measure of cellular senescence, were 
assessed in liver, muscle, VAT and SAT collected from con-
trol and prenatal T- (100mg T propionate twice a week from 
days 30-90 of gestation) -treated female sheep at 21 months 
of age. Genomic DNA was subjected to TeloTAGG Telomere 
Length Assay (Sigma-Aldrich, St Louis, MO) and whole 
tissue protein lysates analyzed by immunoblot using Total 
OXPHOS Human WB Antibody Cocktail (ab110411, Abcam, 
Cambridge, MA). Data were analyzed by Student’s t test and 
Cohen’s effect size analysis. Prenatal T-treatment induced 
1) a trend (p = 0.09) towards a large magnitude increase in 
shorter telomere fragments (0.08 -3.6 KB) in the liver and 2) a 
non-significant large magnitude decrease in shorter telomere 
fragments in muscle and SAT without having any effect in the 
VAT. Prenatal T also induced a large magnitude increase in 
mitochondrial OXPHOS protein complexes II and IV in liver, 
without having an effect at the level of the muscle, VAT and 
SAT. These findings are suggestive that prenatal T-treatment 
induced hepatic defects may involve premature cellular se-
nescence. The relevance of parallel increase in mitochondrial 
OXPHOS in the liver is unclear and remains to be explored. 
The defects observed in the muscle and SAT may occur inde-
pendent of cellular senescence or alterations in mitochondrial 
function. The lack of change in telomere length and mitochon-
drial OXPHOS in spite of increased inflammation and oxida-
tive stress in the VAT is suggestive of a potential protective 
function in play, consistent with maintenance of the insulin 
sensitivity in this tissue. This study, therefore, raises the pos-
sibility that metabolic defects programmed by gestational 
insults may involve premature aging of metabolic organs in 
a tissue-specific manner and have translational bearing in 
conditions associated with hyperandrogenic states.

Tumor Biology
TUMOR BIOLOGY: GENERAL, TUMORIGENESIS, 
PROGRESSION, AND METASTASIS

Breast Tumor Kinase (Brk/PTK6) Mediates Triple Negative 
Breast Cancer Cell Migration and Taxol Resistance via 
SH2 Domain-Dependent Activation of RhoA and AhR
Amy Renee Dwyer, PhD1, Carlos J. Perez Kerkvliet, BS1,  
Raisa Krutilina, PhD2, Hilaire Playa, PhD3, Deanna Park, PhD3, 

Warner Thomas, BS3, Branden Smeester, BS1,  
Tiffany Nicole Seagroves, PhD4, Carol A. Lange, PHD5.
1University of Minnesota, Minneapolis, MN, USA, 2University 
of Tennessee, Memphis, TN, USA, 3University of Tennessee, 
Tennessee, TN, USA, 4The University of TN Health Science 
Center, Memphis, TN, USA, 5Univ of Minnesota, Minneapolis, 
MN, USA.

SAT-133
Triple negative breast cancer (TNBC) patients have higher 
recurrence rates and a worse prognosis relative to patients 
diagnosed with other breast cancer subtypes. Protein ty-
rosine kinase 6 (PTK6; also called Brk), a soluble tyrosine 
kinase, is overexpressed in 86% of breast cancer patients, 
however its precise function in the context of TNBC is poorly 
defined. PTK6 expression is elevated in TNBC models in 
response to both cellular and endocrine stress, coordinated 
transcriptionally by the Hypoxia-Inducible Factors (HIFs) 
and glucocorticoid receptor (GR). We showed previously that 
PTK6 expression, but not its intrinsic kinase activity, is re-
quired for breast cancer cell motility. To further delineate 
the mechanisms of PTK6 signaling, we created kinase-intact 
domain structure mutants of PTK6 via in frame deletions 
of the N-terminal SH3 or SH2 domains. MDA-MB-231 cells 
expressing a PTK6 variant lacking the SH2 domain (SH2-del 
PTK6) were less responsive to growth factor-stimulated cell 
motility relative to wild type or kinase dead (KM) controls. 
To identify signal transduction pathways activated in TNBC 
cells harboring PTK6 domain mutants, we used a reverse 
phase protein array (RPPA), which revealed that the SH2 
domain of PTK6 mediates TNBC cell motility via activa-
tion of the RhoA and/or AhR signaling pathways. Moreover, 
in TNBC cells, including a taxane-refractory TNBC model, 
addition of AhR or Rho inhibitors to paclitaxel (Taxol) 
enhanced cytotoxicity. Together, these studies reveal that 
the SH2-domain of PTK6 is an effector of advanced cancer 
phenotypes in GR+ TNBC cells and identify RhoA and AhR 
as novel therapeutic targets in PTK6+ tumors.
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Background
Diabetic Ketoacidosis (DKA) is a life-threatening endocrine 
emergency characterized by metabolic acidosis occurring in 
the setting of hyperglycemia due to relative insulin defi-
ciency leading to lipolysis and production of serum ketones. 
Clinical circumstances can potentiate this process, such 
as acute infection or insulin discontinuation. Additionally, 
patients on SGLT2-inhibitors are at risk for euglycemic 
DKA. In people with type 2 diabetes, DKA is uncommon; 
however, a combination of precipitating factors in these 
patients can lead to a greater risk of DKA, particularly in 
the setting of SGLT2-inhibitor use.


