The Adrenal Cortex 

A 48-year-old woman went to the local emergency room because of the abrupt onset of lower back pain. X-ray examination showed a compression fracture of the third lumbar vertebra along with evidence of osteoporosis in the spine. Further history revealed a 50-pound weight gain over the preceding 3 years, muscle weakness, and a tendency to bruise easily. She also complained of increasing emotional lability, including bouts of euphoria and depression. Sleep was also disturbed. Her previously regular menses were now only occurring every 4 to 6 months. Physical examination showed an obese woman with excess adipose tissue largely in the face, above the clavicles, and about the trunk. The extremities were thin and exhibited muscle atrophy. Skin was thin and had bruises that could not be accounted for by trauma. There were large purple marks over the abdomen. Excess hair growth was present on the upper lip and skin. Neurologic examination showed weakness of proximal muscle groups but normal muscle stretch reflexes. Blood pressure was 164/102 and pulse was 76 beats/min. Laboratory findings showed fasting plasma glucose to be 180 mg/dl. Serum electrolytes showed a slight increase in the bicarbonate level and a slight decrease in the potassium level. White blood cell count was 16,000 with 92% neutrophils and 8% lymphocytes. 
1. What is the most likely endocrine cause of this patient*s clinical picture? 
Increased cortisol level.

2. How would this hormonal disturbance produce the various symptoms and signs noted? 
Compression fracture – cortisol is protein catabolic therefore breakdown of collagen. Cortisol also inhibits differentiation of osteoprogenator cells.  Cortisol decreases Ca++ reabsorption from the gut.
Weight gain, moon facies, truncal obesity – cortisol is an appetite stimulate (inhibits CRH and stimulates NPY).  Excess calories are differentially deposited as fat masses, in axial rather than extremities.
Muscle weakness – cortisol decreases muscle cell size and number
Easily bruised, purple stria – decreased amount of collagen associated with blood vessels.  Blood capillaries are compromised and the release blood may appear as purple stria or bruises.
Emotional labilty and insomnia – cortisol exhibits effects on MR receptors.  Cortisol is the wakeful hormone and may inhibit REM sleep if high at night.
Hirsutism – excess cortisol backs up endogenous production allowing for more DHEA and androstenedione are involved in excess hair growth.
Elevated BP – excess cortisol will stimulatethe effects of EPI, NE, ATII, may also act as a mineralocorticoid.
Increased bicarb and decreased K – Mineralcorticoid activity.  Blood becomes alkalotic.
Increased neutrophils- cortisol is antiimune and antiinflamatory. Stimulates production of immature neutrophils but cortisol inhibits recruitment of lymphocytes.  

3. Why is the fasting plasma glucose level elevated? What would you expect the concurrent plasma insulin level to be? 
Gluconeogenesis.    Increased insulin level to combat the high glucose.

4. What is responsible for the hypertension and slight abnormalities in the plasma levels of bicarbonate and potassium? 
Mineralocorticoid effect.  

5. Why is there an excess of neutrophils and a deficit of lymphocytes in the patient*s blood? 
Anti-immune effect.  Immunosuppresant effect.

6. How would you establish the presence of the suspected hormonal hypersecretion? 
Look for elevated levels of cortisol in blood (especially at night).  Look in urine for 17-hydroxycorticosteroids.

7. What is the possible etiology of such hypersecretion? 
a. pituitary/hypothalamic neoplasm – ACTH/Cortisol elevated
b. adrenal neoplasm – ACTH low Cortisol elevated
c. ectopic neoplasm – ACTH/cortisol elevated

8. How could you use the principle of negative feedback control to discriminate among the etiologic possibilities? Which pharmacologic agent is most commonly used? Why are both low-dose and high-dose regimens of this agent used? 
Answer above for 1st question.  Dexamethasone is used to do a DM suppression test.  In a normal individual ACTH/cortisol will be depressed by low doses of DM.  ACTH neoplasm – low dose DM will have little or no effect on ACTH/cortisol, increase to high enough dose you will get depression.  ACTH secreting of nonpituitary origin then no dose of DM will lower ACTH.

9. What other hormones are likely to be elevated in this patient? 
Hair on lip caused by increased androstendione since cortisol will be backed up to 17-OH-preneolone and the other 17-OH one.

10. The primary locus of this patient*s disease was eventually determined to be the right adrenal gland from which the hormonal disturbance originated and surgical removal was carried out. Postoperatively, she noted satisfactory weight loss and the return of a normal emotional state. However, she also developed generalized weakness, lethargy, and loss of appetite. Blood pressure fell to 98/62. What is now wrong with the patient, and how has this come about? 
Primary ACTH was low because of primary Cushings disease, this means that left adrenal probably atrophied due to the low ACTH, this is primary addison’s disase..  Also there is secondary Addison’s disease, adrenocorticotrophs are non-functional from prolonged suppression.  

11. What pharmacologic agent(s) could be used as monotherapy to treat this patient’s condition?
Prednisone both GC and MC function.  THIS IS THE BEST CHOICE.
DM has GC function but little MC function
Fludricortosone has MC function but little GC function
Metyrapone is a 11-hydroxyylase inhibitor


