Micturate and Educate
[image: DCOM_shield_blue_outline]A patient hospitalized with pneumonia has a thyroid hormone panel ordered along with other routine blood work.  Serum thiiodothyronine (T3) is decreased, but serum thyroxine (T4) and thyroid stimulating hormone (TSH) are within the normal range.  From this information, the physician concluded that the patient…

A.  Has low T3 syndrome (euthyroid sick syndrome)
B. Has primary hypothyroidism
C. Should be treated with thyroxine replacement
D. Will also exhibit decreased serum reverse T3 concentration
E. Will also exhibit increased activity of 5’-monodeiodinase in peripheral tissues
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A 5 year old child exhibits short stature, obesity, mental retardation, and shortened 3rd and 5th metacarpals.  Serum calcium is low, serum phosphate is high, and serum parathyroid hormone (PTH) is increased.  Injection of PTH fails to increase urinary cAMP.  Red blood cells exhibit a 50% decrease I nteh expression of the stimulation G-protein (Gs).  The patient most likely has 

A. Primary hyperparathyroidism
B. Primary hypoparathyroidism
C. Pseudohypoparathyroidism
D. Pseudopseudohypoparathyroidism
E. Vitamin D deficiency
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A 25 year old man presents to his physician complaining of weakness, lethargy, nausea, and decreased libido.  Laboratory testing reveals a reduction in thyroid-stimulating hormone (TSH), growth hormone (GH), and adrenocorticotropic hormone (ACTH).  An MRI reveals a small anterior pituitary adenoma.  Further laboratory tests would most likely indicate which of the following?

A. Elevated corticotrophin-releasing hormone (CRH)
B. Elevated cortisol
C. Elvated insulin-like growth factor-1 (IGF-1)
D. Reduced corticotrophin-releasing hormone (CRH)
E. Reduced thyroid-releasing hormone (TRH)
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A 24 year old medical student takes part in a study.  The investigator wants to measure the levels of proinsulin-derived C-peptide in his blood wafter various provocative stimuli.  Administration of which of the following would most likely produce the lowest levels of circulating C-peptide?

A. Cholecystokinin
B. Clonidine
C. Glucagon
D. Tervutaline
E. Theophyline
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The correct answer is A. The reduction in ACTH would subsequently reduce cortisol
secretion. Cortisol normally feeds back to inhibitfurtner secretion of CRH and ACTH.
‘Without an intact feedback system, CRH levels would be elevated rather than decreased
(choice D)

“The primary role of ACTH s to stimulate the secretion of cortisol by the adrenal glands. A
Geficiency in ACTH would therefore ecrease corisol rather than increase it (choice B)

1GF-1 is ahormane produced by the Iver in response to GH stimulation. GF-1 is the
primary hormone responsible for bone growth, and it mediates the growtn-producing effects
0f GH. This patient has a reduction in GH and would have a reduction, rather than
elevation, of IGF-1 (cheice €)

TRH is released by the hypothalamus and acts on the anterior piuitary to stimulate the
secretion of TSH. TSH acts on the thyroid to stimulate the synthesis and release of thyroid
hormones, which feed back to Inhibit further release of TSH by reducing the sensitivity to
TRH. Withaut this feedback system In place, TRH levels would be elevated rather than
reduced (cholce E)
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‘The correct answer is B. Proinsuln s cleaved to yield insulin plus a C-peptide.
(connecting peptide), which are released in roughly equimolar amounts into the circulation.
Alpha, -receptor agonists, such s cloniine, directly inNibit pancreatic insulin secretion,
therety also decreasing secretion of the proinsulin-derived C-peptide.

Gastrointestinal hormones, such as glucagon (choice C) , gastrn, secretin, and
cholecystokinin (choice A) stimulate insulin secretion, and therefore. increase C-peptide
levels

Terbutaline (choice D) is abeta-2 adrenergic agonist, and would stimulate secretion of
insulin and C-peptide from the pancreas

Theopryline (choice E) increases cyclic AMP levels, which would stimulate the release of
insulin and C-peptice.
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‘The correct answer is A. The low T3 syndrome or *eutfyroid sick syndrome* oceurs witn
certain systemic iinesses like prieumonia or septiceria, after major surgery, and with
malnutrtion or starvation. Whatever the cause, the syndrome is characterized by a
decrease, not Increase (cholce E) ,in 5-monodelodinase activiy in peripheral tissues ke
Iiver and Kioney. As a consequence the conversion of circulating T4 to T3 is impaired and
blood levels of T3 decrease. The decrease in serum T31s thought to be a protective
adaptationto decrease catabolic processes during the iiness or shortage of energy
substrates.

Primary rypetryricsm (choice B) s characterzed by decreased seum T4 and
increased serum TSH. Inthe euthyrod sck syncome, serum T4 and TSH are usually whin
the nomai range

Because the low T3 s probably  protective adaptation, treatment with thyroxine:
replacement (choice C) is of i beneft and may actually be hammful. Once the patient
recovers from the iiness or malnutrition, serurm levels of T3 gradually return to normal on
their own,

Anormal step n the breakdown of reverse T3 also invalves the action of
-monodeiodinase, which converts reverse T3 to 3,3-diiodothyronine. Hence, with the low

T3 synarome, serum concentration of reverse T3 is increased, not decreased (choice D)
due to decreased breakdown,
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‘The correct answer is C. Pseudohypoparathyroidism is due to end-organ insensitivty to
PTH. Thi resuits inypocalcemia, hyperphosphatemia, and decreased serur levels of
1,25 (OH), itamin D, as Would be expeted or primary hypoparatiyroicis. However,
Serum PTH concentration s increased as normal response o the Iow serum caicium, The
blochenical defect in some of these patients has been shown to be decreased expression
0f Gs. Since PTH acts by increasing Intracelllar CAMP, the reducton in Gs could explain
the target.cel unresponsiveness. Fallure of inected PTHID Increase urinary CAMP can
confimthe enc-organ insensitviy. The cause ofthe developmental defects (mental
retardation, shortened metacarpals of metatarsals, etc) s not known

Primary hyperparathyroidism (choice A) presents wih hypercalcemia and
ypophosphatemia due to increased serum concentration of PTH

Primary hypoparathyraidism (choice B) also presents with hypocalcemia, but is
associated with decreased serum PTH. Furthermore, kidney responsiveness to injected
PTH should be normal

Pseudopseudohypoparathyroidism (cholce D) Is a rare geneic disorder. These patients
present with the same developmental defects s In pseudohypoparathyroidism, but have
normal serum levels of calcium and PTH

Invitarin D deficiency (holce E) , serum calcium may be decreased and serum PTH
increased. However, serum phosphate is usuall decreased. This is partly due to the
decrease in absorption of dietary phosphate and partly due to increased renal excretion of
phosphate because of the increased PTH. Furthermore, the developmental defects and
enc-organ insensitivity to PTH would not be present with vitamin D deficiency.




