1) Insulinoma has been shown by immunohistochemistry to have multihormonal production, in addition to insulin, list 3 products of insulinomas?
a) Pancreatic polypeptide
b) Somatostatin
c) Glucagon 
d) Serotonin
e) gastrin 
2) Which is true regarding insulinomas?
a) Most common metastatic site is the pulmonary parenchyma
i) Most common is regional lymphatics and lymph nodes and peripancreatic omentum, pulmonary mets are rare
b) Clinical signs will often become evident from situations causing mild decreases in glucose, such as running
i) Chronic hypoglycemic dogs become very responsive to mild changes b/c they already have quite low blood glucose concentrations.
c) Metastatic disease is uncommon with insulinoma and most tumors are considered histologically benign
i) Most are metastatic, though histology may not show signs traditional of malignancy (ie they tend to have low mitotic indicies) the presence of metastases will automatically classify them as malignant
d) Dogs with beta cell tumors have suppressed responses to traditional insulin stimulation
i) Actually its exaggerated and hypoglycemic events are often associated with postprandial insulin release
3) In a normal patient with inadequate plasma glucose, decreases in insulin and increases in glucagon, epinephrine, growth hormone and cortisol result in glucose production, list three processes and their necessary substrates which are utilized to maintain cellular processes.
a) Process: Glycogenolysis, substrate: Liver glycogen stores
i) Lasts about 2-3 days in a fasting dogs
b) Process: lipolysis, substrate: adipose tissue/triglycerides
i) Really just provides substrates to other processes to make energy though, the products from lipolysis aren’t utilized as energy themselves
c) Process: gluconeogenesis, substrate: amino acids (mainly alanine and glutamine), lactate and/or glycerol
i) Muscle and other structural tissues supply amino acids
ii) Blood cells make the lactate
iii) Glycerol is a product of lipolysis of triglycerides 
iv) Liver gluconeogenesis primarily utilizes alanine and renal gluconeogenesis primarily uses glutamine
d) Process: Fatty acid oxidation, substrate: adipose tissue by lipolysis
i) Makes ketone bodies which will contribute to the energy necessary for cellular function as well as production of glucose
4) Which four tissues are dependent upon glucose for energy?
a) CNS
b) Erythrocytes
c) Bone marrow
d) Renal medulla
5) Fill in with appropriate hormone names:  Glucagon and epinephrine play major roles in acute hypoglycemia by stimulating hepatic glycogenolysis and gluconeogenesis whereas cortisol and growth hormone play major roles in chronic hypoglycemia by promoting lipolysis and antagonizing insulin
6) Which is true regarding diagnostics with insulin secreting tumors
a) Demonstration of Whipple’s triad is considered highly specific for insulin secreting tumors
i) Symptoms occurring after fasting or exercise, at the time of symptoms blood glucose is <50 mg/dl, symptoms are alleviated by glucose administration
ii) May happen with many different conditions
b) Blood glucose should be documented to be less than 50 mg/dl for 2 consecutive hourly measurements prior to collection of insulin level
c) A single documentation of insulin levels < 5 mcgU/mL eliminates insulinoma as the cause of hypoglycemic disease
d) Provocation testing using glucagon or epinephrine is necessary to diagnose insulin secreting tumors
i) [bookmark: _GoBack]Nelson and Feldman does not recommend using these tests
7) What are the recommendations for perioperative management of a dog with insulin secreting tumors?
a) CRI of 5-10% dextrose solutions, in patients with consistent blood glucose concentrations < 35, glucagon CRI should be used
i) High infusions of dextrose may cause a rebound hypoglycemia
b) In patients with post-operative hyperglycemia, insulin therapy may be necessary but typically only for a course of weeks to months
i) Typically they still have insulin secreting tumors left in the pancreas and the DM will resolve spontaneously
c) Gross, visable metastases at the time of surgery carries poor prognosis and euthanasia is recommended
i) Medical management long term is effective even with metastatic disease
d) Early enteral nutrition is always recommended to minimize chances of recurrent hypoglycemic events
i) Recommend withholding food for 24-48 hours to minimize chances of pancreatitis
8) Frequent feedings and glucocorticoid therapy are the mainstays of insulinoma medical therapy, but other therapies have been reported.  Match the other therapies with their mechanism of action
Diazoxide 					Somatostatin analog

Octreotide					Pyridine nucleotide suppression

Streptozocin					Direct cytotoxicity to beta cells

Alloxan					Inhibition of insulin secretion
9) What are the main regulatory steps in gluconeogenesis and how are they enhanced by the presence of glucagon?
a) Conversion of fructose 1,6-bisphosphate to fructose 6-phosphate by:
i)  Stimulation of fructose 1, 6-bisphosphatase
ii) Inhibition of phosphofuctokinase
b) Conversion of pyruvate to phosphoenolpyruvate via oxaloacetate by upregulation of PEP carboxykinase
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