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Figure 100 Intracellular glucocorticoid reactivating enzyme,
118-HSD1.

113-HSD1 is a membrane-bound enzyme within ER and
reactivates inactive glucocorticoid into active form intra-
cellularly.
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Figure 200 Two iso-enzyme of 113-HSDs catalyze the inter-conversion between hormonally active cortisol and inactive cortisone

regulating intracellular glucocorticoid concentrations.

113-HSD1 acts as an oxo-reductase and reactivates cortisol from cortisone intracellularly. This enzyme is abundantly expressed in
liver, adipose tissue, and central nervous system. In contrast, 113-HSD2 serves as dehydrogenase that inactivates cortisol to corti-
sone. 11B-HSD?2 is preferentially expressed in organs involved in water and electrolyte metabolism including colon, kidney, sweat

grand and placenta.
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Figure 30 Increased adipose level of 113-HSD1 plays a critical role in metabolic derangements mediated by local glucocorticoid

excess.

Targeted overexpression of 113-HSD1 in adipose tissue in mice results in visceral fat obesity, insulin resistance and hyperten-
sion. Conversely, 113-HSD1 knockout mice are protected against the metabolic sydrome under overnutrition or genetic crosses.
Increased adipose level of 113-HSD1 augments susceptibility to visceral fat accumulation under nutritional excess and dysregulates
a variety of glucocorticoid-targeted adipocytokines such as TNFe, adiponectin, angiotensinogen and leptin.
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Figure 40 A positive correlation between mRNA level of 113-HSD1 in subcutaneous fat depots and BMI or waist circumference.
Human fat tissue biopsies in our laboratory revealed that 113-HSD1 mRNA level is markedly elevated in obese subjects compared
to lean healthy volunteers, and the mRNA level is tightly associated with BMI and waist circumference.

Peason’s correlation coefficient by rank test, Kyoto University Endocrinology and Metabolism 2006.
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Therapeutic Target of the M etabolic Syndrome
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Functional abnormalities in adipocytes have been implicated in the molecular pathophysiology of the metabolic
syndrome. Glucocorticoid plays a pivotal role in regulating fat metabolism, function and distribution. Additionaly, its
action on target tissue depends not only on circulating levels but on intracellular concentrations. A growing body of
evidence has accumulated that locally-enhanced action of glucocorticoid in adipocytes (termed “adiposteroid”) via glu-
cocorticoid reactivating enzyme, 113-HSD1 contributes to visceral fat accumulation and dysregulation of adipocytokines.
We have demonstrated that adipose-specific 113-HSD1 transgenic mice exemplified distinguished visceral fat obesity
with insulin resistance, dyslipidemia, steatosis and hypertension. We also revealed that 113-HSD1 knockout mice resist
visceral fat obesity and detrimental metabolic sequelae even on a high-fat diet or genetic crosses with ob/ob mice. Re-
cently-reported adipocyte-specific 113-HSD2 transgenic mouse, where glucocorticoid is inactivated specifically in
adipocytes, protects against diet-induced obesity. Human fat tissue biopsies in our laboratory revealed that 113-HSD1
MRNA level was markedly elevated in obese subjects compared to lean healthy volunteers, and the mRNA level was
tightly associated with BMI, waist circumference, visceral fat mass assessed via CT scan. Notably, the mRNA level was
closely correlated with those of genes expressed in macrophages. In conclusion, inhibition of “adiposteroid” may offer
promising possibilities for future development of successful therapiesin terms of visceral fat attenuation and ameliora-
tion of metabolic derangement. (3 Jpn Coll Angiol, 2006, 46: 345-351)
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