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ACTH Stimulation Tests: 250 ug versus 1 ug ( IV)

� One microgram is the lowest ACTH dose to cause a ma ximal cortisol 
response. There is no diurnal variation of cortisol  response to sub maximal 
ACTH stimulation Dickstein, D Spigel, E Arad, and C ShechnerDivision of 
Endocrinology, Bnai Zion Medical Center, Haifa, Israel

� ….The lowest ACTH dose to achieve maximal stimulatio n 
was found to be 1.0 microgram, with which dose cort isol 
concentration increased to 607.2 +/- 182 nmol/l, com pared 
with 612.7 +/- 140.8 nmol/l with the 250 micrograms t est (P 
> 0.3). The use of smaller doses of ACTH (0.8 and 0.6 microgram) achieved 
significantly lower cortisol responses (312 +/- 179.4 and 323 +/- 157.3 nmol/l 
respectively; both P < 0.01 compared with the 1 microgram test).

� …..These results show that 1.0 microgram ACTH, used latterly as a low-dose test, 
is very potent in stimulating the adrenal, even when baseline cortisol is 
suppressed; smaller doses cause reduction of this potency. 





1ug Best To Check For Mild 
Adrenal Insufficiency  

� .

� J Clin Endocrinol Metab. 1995 Apr;80(4):1243-6.

� Low-dose adrenocorticotropin test reveals impaired adrenal function in 
patients taking inhaled corticosteroids.

� Broide J , Soferman R , Kivity S , Golander A , Dickstein G , Spirer Z , Weisman Y .

� Department of Pediatrics, Dana Children's Hospital Faculty of Medicine, Tel Aviv 
University, Israel.

� Compared a .5 ug ACTH stimulation to the standard 2 50 ug. First looked at 
normals and found 32/33 passed test. Peak cortisol levels were similar in the 
low and high dose tests.

� Then looked at kids on steroid inhalers for asthma and did both low and high 
dose tests. In the low dose test 16/ 46 failed.  Th e low dose test picked up one 
case that the standard dose failed to pick up. 

� Therefore, it appears that a low-dose ACTH test is capable of revealing mild 
adrenal insufficiency, which is not detected by the  high-dose ACTH test.



1ug More Sensitive!
� A comparison between low-dose (1 microg), standard- dose (250 microg) ACTH 

stimulation tests and insulin tolerance test in the  evaluation of hypothalamo-pituitary-
adrenal axis in primary fibromyalgia syndrome.

� Department of Physical Medicine and Rehabilitation, Erciyes University Medical School Kayseri, 
Turkey.

� OBJECTIVE: Primary fibromyalgia syndrome (PFS) is a nonarticular rheumatological syndrome 
characterized by disturbances in the hypothalamo-pituitary-adrenal (HPA) axis. The site of the 
defect in the HPA axis is a matter of debate. Our aim was to evaluate the HPA axis by the 
insulin-tolerance test (ITT), standard dose (250 microg) ACTH test (SDT) and low dose (1 
microg) ACTH test (LDT) in patients with PFS. 

� ….The 1 microg and 250 microg ACTH stimulation tests and the ITT were performed 
consecutively. RESULTS: Peak cortisol responses to both the low dose test (LDT) and standard 
dose test (SDT) were lower in the PFS group than in the control group (P < 0.0001). Peak 
cortisol responses to ITT in the PFS group were lower than in the control group (P < 0.0001).. 
There was a significant difference between the peak cortisol responses to LDT (589 +/- 100 
nmol/l) and peak cortisol responses to ITT (730 +/- 81 nmol/l) in the PFS group (P < 0.0001). 
CONCLUSION: We conclude that the perturbation of the HPA axis in PFS is characterized by 
underactivation of the HPA axis. Some patients with PFS may have subnormal adrenocortical 
function. LDT is more sensitive than SDT or ITT in the investigation of the HPA axis to determine 
the subnormal adrenocortical function in patients with PFS.

� Clin Endocrinol (Oxf). 2001 Oct;55(4):455-9.



1ug Reproducible!
� Reproducibility of the cortisol response to stimula tion with the low dose (1 

microg) of ACTH.

� Park YJ , Park KS , Kim JH , Shin CS , Kim SY , Lee HK.

� Department of Internal Medicine, College of Medicine, Seoul National University, 
Seoul, Korea.

� OBJECTIVE: Previous studies have shown that the rapid ACTH stimulation test 
using a low dose of 1 microg is more sensitive than that using 250 microg ACTH 
for detecting subtle cases of adrenal insufficiency. However, there are 
controversies for the reproducibility of the 1 microg-test. To evaluate the 
reproducibility of the 1 microg-test, we assessed both day-to-day and diurnal 
variations of cortisol responses to 1 microg ACTH injection.. 

� CONCLUSIONS: We conclude that the cortisol response  to 1 microg 
ACTH stimulation was reproducible in both healthy s ubjects and 
patients with secondary adrenal insufficiency. 
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Pantothenic Acid:

Vopr Pitan. 1985 Jul-Aug;(4):51-4.
Adrenal cortex functional activity in pantothenate deficiency and 

the administration of the vitamin or its derivative s

Tarasov IuA , Sheibak VM , Moiseenok AG .

Study of the corticosteroid content in the adrenals  and blood of rats under 
pantothenate deficiency has demonstrated a decrease  in adrenocortical 
function. A single administration of pantothenate i n a dose of 3.3 mg/kg 
reduced the influence of hypovitaminosis on the adr enals.



The Effects of Pantothenic Acid Deficiency on the Secretion of 
Corticosteroids by the Albino Rat

� Endocrinology 1958; 62: 565

� Longwell et al. Lovelace Foundation, Albuquerque, NM.

Pantothenic Acid deficiency was shown to significantly reduce the 
production of corticosterone - the predominant steroid in the rat 
adrenal.

Much of the literature on pantothenic acid in adrenal fatigue is
found in Japanese literature. (Look up authors Kosaka C and 
Onuki M. in ‘Horumon To Rinsho’
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Ascorbate stimulates monooxygenase-dependent steroidogenesis in adrenal 
zona glomerulosa

� Biochem Biophys Res Commun. 2005 Dec 9;338(1):483-90. 
Epub 2005 Aug 29.

� Mitani F , Ogishima T , Mukai K , Suematsu M .

� Department of Biochemistry and Integrative Medical Biology, 
School of Medicine, Keio University, 35 Shinanomachi, Shinjuku-
ku, Tokyo 160-8582, Japan. 



Vitamin C is an important cofactor for both adrenal cortex and adrenal 
medulla

Endocr Res 2004 Nov;30(4):871-5
Department of Endocrinology, Diabetes, Rheumatology, Heinrich-Heine University, 
Duesseldorf, Germany.

The adrenal gland is among the organs with the highest concentration of vitamin C in the 
body. Interestingly, both the adrenal cortex and the medulla accumulate such high levels of 
ascorbate. Ascorbic acid is a cofactor required both in catecholamine biosynthesis and in 
adrenal steroidogenesis. ….

Mutant mice lacking the plasma membrane ascorbic acid transporter (SVCT2) have severely 
reduced tissue levels of ascorbic acid and die soon after birth. There is a significant decrease 
of tissue catecholamine levels in the adrenals. On the ultrastructural level, adrenal chromaffin 
cells in SVCT2 null mice show depletion of catecholamine storage vesicles, signs of 
apoptosis, and increased glycogen storage. Decreased plasma levels of corticosterone and 
altered morphology of mitochondrial membranes indicate additional effects of the deficiency 
on adrenal cortical function. 



Scurvy and adrenal insufficiency 
 
Ugeskr Laeger. 2002 Sep 23;164(39):4548-9. 
 
Rye K, Weeke J, Moller N . 
Arhus Universitetshospital, Arhus Kommunehospital, medicinsk 
afdeling M (endokrinologi & diabetes), Aarhus Universitet, Institut 
for Eksperimentel Klinisk Forskning. 
 
We describe a case of scurvy in a 32-year-old woman. The disease 
was associated with bilateral tumours of the quadriceps muscles and 
malignancy was considered. Adrenal insufficiency was also 
diagnosed. All abnormalities subsided in response to vitamin C 
therapy. It is unknown whether there is a causal link between the two 
diseases, but evaluation of adrenal function seems justified in future 
cases of scurvy. 
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Suppression of steroidogenesis and activator protei n-1 transcription 
factor activity in rat adrenals by vitamin E defici ency-induced chronic 

oxidative stress.

� J Nutr Biochem. 2004 Apr;15(4):

� Abidi P et al.
� Geriatric Research, Education and Clinical Center, Veterans Affairs Palo Alto Health Care 

System, Palo Alto, CA 94304

� Plasma, liver, and adrenal tissues from vitamin E-d eficient animals 
had negligible levels of this vitamin and showed hi gh susceptibility 
to in vitro lipid peroxidation.

Synthesis and secretion of corticosterone in respon se to 
corticotropin (ACTH), dibutyryl-cAMP, or 20alpha-
hydroxycholesterol in vitro was significantly reduc ed in 
adrenocortical cells prepared cells from rats defic ient in vitamin E.
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