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Effects of an Inhibitor of 33-Hydroxysteroid Dehydrogenase
on Glucose, Lipid Metabolism and Adipose Tissue
in a Patient With Type 2 Diabetes
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Abstract

Elevated serum levels of glucocorticoids promote visceral obesity,
hyperlipidemia, insulin resistance, as observed in patients with
Cushing’s syndrome. Trilostane inhibits the synthesis of cortisol by
competitive and reversible blocking of 3B-hydroxysteroid dehydro-
genase, and is used in the treatment of Cushing’s syndrome. We
studied effects of trilostane on glucose, lipid metabolism and adi-
pose tissue in a patient with type 2 diabetes who was complicated
with Cushing’s syndrome. Trilostane significantly reduced visceral
fat, serum lipoproteins including atherogenic lipoproteins, and also
increased serum adiponectin in this patient, proposing a new ap-
proach for the treatment of obesity and metabolic syndrome.
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Introduction

Glucocoroticoids play a crucial role in modulating adipose
tissue metabolism and distribution. Elevated serum levels of
glucocorticoids promote visceral obesity, hyperlipidemia, in-
sulin resistance, as observed in patients with Cushing’s syn-
drome [1, 2]. Trilostane is an inhibitor of 3B-hydroxysteroid
dehydrogenase (33-HSD) used in the treatment of Cushing’s
syndrome [3]. Here we show effects of trilostane on glucose,
lipid metabolism and adipose tissue in a patient with type
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2 diabetes who was complicated with Cushing’s syndrome.

Case Report

A 67-year-old woman was admitted to our hospital due to
muscle weakness in May, 2012. She was diagnosed as hav-
ing type 2 diabetes in 1996, and also Cushing’ syndrome
due to left adrenal adenoma in December, 2011. She and her
family refused left adrenalectomy. On admission, her body
weight, height, and body mass index were 47.3 kg, 152.0 cm,
and 20.3 kg/m?, respectively, and abdominal circumference
was 103.1 cm, showing central obesity. Plasma glucose was
82 mg/dL and hemoglobin Alc was 5.8% by using sitagliptin
(50 mg/day), and serum potassium level was reduced to 2.5
mmol/L. Daily urinary cortisol secretion was remarkably in-
creased (86.2 pg/day). We started to use trilostane (240 mg/
day) on June 14, 2012, and we reduced dose of trilostane
from 240 mg/day to 120 mg/day since July 14. We measured
subcutaneous and visceral fat area by abdominal computed
tomography, and also investigated daily urinary cortisol se-
cretion, plasma glucose, lipoprotein fractions by the newly
developed anion-exchange high-performance liquid chro-
matography at before the start of treatment, at 3 weeks af-
ter the treatment using trilostane (240 mg/day) started, and
at 4 weeks after reduction of daily dose of trilostane (from
240 to 120 mg/day) [4]. Further, we studied serum levels of
lipoprotein (a), small-dense low-density lipoprotein (LDL),
oxidized LDL and adiponectin.

Three weeks-use of trilostane decreased daily urinary
cortisol secretion to 54.7 ug/day, and also reduced body
weight by 3 kg (Fig. 1). At 4 weeks after reduction of daily
dose of trilostane (from 240 to 120 mg/day), daily cortisol
secretion was still suppressed (Fig. 1). While visceral fat
area significantly decreased from 156 to 101.9 cm?, subcuta-
neous fat area increased from 126.3 to 138.4 cm?, by using
trilostane (240 mg/day) (Fig. 1). At 4 weeks after reduction
of daily dose of trilostane, body weight did not change, and
visceral fat area significantly increased, however, subcutane-
ous fat area still decreased (Fig. 1). Plasma glucose levels
decreased from 92 - 149 to 67 - 123 mg/dL by using tri-
lostane (240 mg/day), and increased (89 - 192 mg/dL) by
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Figure 1. Changes of urinary cortisol concentration (A), subcutaneous fat area (B) and visceral fat area (C) by using

trilostane (240 mg/day and 120 mg/day).

reduction of daily trilostane dose.

Trilostane (240 mg/day) significantly decreased serum
levels of high-density lipoprotein (HDL)-C from 33.7 to
12.8 mg/dL, LDL-cholesterol (LDL-C) from 126.4 to 48.5
mg/dL, intermediate-density lipoprotein (IDL)-C from 21.8
to 12.8 mg/dL, very LDL (VLDL)-C from 21.7 to 13.3 mg/
dL, chylomicron (CM)-C from 0.8 to 0.4 mg/dL (Fig. 2). The
reduction of trilostane dose significantly increased serum
levels of HDL-C, LDL-C, IDL-C, VLDL-C and CM-C (Fig.
2). Serum levels of lipoprotein (a), small-dense LDL and
oxidized LDL decreased from 2.6 to 1.5 mg/dL, from 33.8 to
23.8 mg/dL and from 173.0 to 127.0 mg/dL, respectively, by
using trilostane (240 mg/day) (Fig. 3). The reduction of tri-
lostane dose increased serum levels of lipoprotein (a), how-
ever, small dense LDL and oxidized LDL levels were still
suppressed (Fig. 3). Trilostane (240 mg/day) increased se-
rum adiponectin concentration from 9.5 to 10.9 ug/mL, and
serum adiponectin concentration was reduced by reduction
of daily trilostane dose (Fig. 3).

Discussion

Glucocorticoids play an important role in modulating adi-
pose tissue distribution, metabolism and function. Increased
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serum glucorticoids levels, which are observed in patients
with Cushing’s syndrome, induce visceral obesity, insu-
lin resistance and lipid metabolism abnormalities [1, 2],
11B-hydroxysteroid dehydrogenase type 1 (113-HSD1) lo-
cally converts inactive glucorticoids into bioactive forms
such as cortisol in humans [5], inducing amplification of
glucocorticoids action in adipose tissue [6, 7]. Inhibition of
11B-HSD1 has been reported to ameliorate metabolic disor-
ders in diabetic and obese animals. Inhibition of 11B-HSDI
reduces hepatic triacylglycerol content and plasma lipids,
and also protects against diet-induced obesity [8, 9]. Trans-
genic mice with adipocytes overexpressing 113-HSD1 de-
veloped a visceral obesity that was exacerbated by a high-fat
diet [10].

The 3B-HSD has been considered to be one of candi-
dates to have potentially important roles in obesity, abdomi-
nal fat accumulation and the metabolic syndrome as well as
11B-HSD1 [11], however, effects of 38-HSD on metabolic
parameters and obesity remain unknown. Trilostane inhibits
the synthesis of cortisol by competitive and reversible block-
ing of 38-HSD, and is used in the treatment of Cushing’s
syndrome [3]. To our knowledge, effects of inhibition of
3B-HSD on metabolic parameters in humans have not ever
discussed anywhere. In our study, inhibition of 3f-HSD re-
duced visceral fat and increased subcutaneous fat, indicating
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Figure 2. Changes of serum levels of high-density lipoprotein-cholesterol (HDL-C) (A), low-density lipoprotein-cholesterol
(LDL-C) (B), intermediate-density lipoprotein-cholesterol (IDL-C) (C), very low-density lipoprotein-cholesterol (VLDL-C) (D)
and chylomicron-cholesterol (CM-C) (E) by using trilostane (240 mg/day and 120 mg/day).

an important role of 33-HSD for adipose tissue distribution.
Further, trilostane decreased serum HDL-C, LDL-C, IDL-
C, VLDL-C, CM-C and lipoprotein (a) in a dose-dependent
manner. Visceral obesity is associated with elevated VLDL
and reduced HDL, and weight loss reduces VLDL and in-
creases HDL [12]. Our study showed that trilostane reduced
all lipoprotein fractions, suggesting that trilostane possibly
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affects synthesis of cholesterol as precursor for cortisol as
well as synthesis of cortisol. Interestingly, trilostane sup-
pressed atherogenic lipoproteins such as small dense LDL
and oxidized LDL, in a dose-independent manner. Adipo-
nectin has been reported to decrease with the accumulation
of visceral adipose tissue [13]. In our study, changes in serum
adiponectin levels by trilostane corresponded to changes in
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Figure 3. Changes of serum levels of lipoprotein (a) (A), small dense low-density lipoprotein (LDL) (B), oxidized low-
density lipoprotein (LDL) (C) and adiponectin by using trilostane (240 mg/day and 120 mg/day).

visceral fat area, indicating that reduction of visceral fat by
trilostane induces an increase of adiponectin.

In conclusion, our study showed that trilostane signifi-
cantly ameliorates metabolic parameters in a patient with
type 2 diabetes who was complicated with Cushing’s syn-
drome, proposing a new approach for the treatment of obe-
sity and metabolic syndrome.
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