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Abstract

OBJECTIVES: PPAR-y agonists are able to inhibit pituitary tumour development
and tumoral hormonal secretion in rodents both in vitro and in vivo. Their use
for treatment of Cushing Disease (CD) has been suggested but the clinical expe-
rience with the two PPAR-y agonists commercially available (rosiglitazone and
pioglitazone) was not impressive. Short-time treatment has been proposed to be
the cause of unsuccessful results on CD in humans. We report here the effect on
early-morning plasma cortisol levels of a long-time treatment with rosiglitazone
at the highest approved dose.

METHODS: Because PPAR-y receptors are located in normal corticotroph cells
we tested in a placebo-controlled study the influence of rosiglitazone on cortisol
secretion. The study enrolled 30 newly diagnosed type 2 patients which were
assigned to receive either rosiglitazone (8mg/day) or placebo. Plasma morning
cortisol (8.00 a.m.) was measured at the baseline and at the end of the study.
RESULTS: Rosiglitazone vs placebo did not modify the early morning plasma
levels of cortisol (13 pg/dl [3-21] vs 11 pg/dl [7-23] [median and range]) after 26
weeks of treatment.

CONCLUSION: The discrepancy between in vitro and animal data on one side and
clinical data on the other side warrant further investigations into the mechanisms
of action of PPAR-y agonists on ACTH secretion before other clinical studies will
be conducted.

Sir, we read with interest the report by Gruszka
et al [4] on the inhibiting effect of rosiglitazone
on viability of the estrogens-induced, prolactin
secreting rat tumours in vitro. We would like just to
warn the reader that clinically trials with PPAR-y
agonists for treatment of pituitary tumours, as
suggested by the authors, should be cautiously
prepared.

Previous reports have also shown promising
effect of PPAR-y agonists on different pituitary
tumours in vitro or when inoculated in rodents
[6]. The inhibiting effect shown by rosiglitazone
on the ACTH-producing tumors [7] suggested
the use of thiazolidinediones (TZD) for treatment
of Cushing Disease (CD). However the effects of
both clinically approved TZD (rosiglitazone and
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Figure

Early morning plasma cortisol levels before and after
treatment with rosiglitazone 8 mg/day versus placebo
for 26 weeks in patients with type 2 diabetes (median,
25%-75% and 10%-90%).

pioglitazone) on CD were not impressive [1] if any [2,
9]. It has been suggested that long term treatment with
TZD could be more successful for inhibiting the adre-
nal axis. We would like to report here our experience on
the effect of long-time rosiglitazone therapy at maximal
dose on early morning cortisol levels.

Taking in account the reported presence of PPARy
receptors in corticotroph cells in normal human pitui-
tary cells [7] we measured the plasma cortisol levels
from a double blind, placebo-controlled study on 30
newly diagnosed patients with type 2 diabetes [5, 8].
After 26 weeks of treatment with rosiglitazone in the
maximal admitted dose (8 mg/day), plasma cortisol
levels at 8.00 a.m. were similar to those in the placebo
group (13 pg/dl [3-21] vs 11 pg/dl [7-23] [median and
range]) (figure). Our findings are in perfect agreement
with the data published for long time treatment with
pioglitazone [9].

The inconsistent effects of TZD on HPA axis in
humans could rely on the much lower doses used in
clinical studies compared to animal experiments. It
might be that the inhibitory effects of high doses TZD
on the HPA axis observed in animals are modulated
by PPAR-y receptor independent mechanisms already
reported for their antitumoral effects [3].

In conclusion we would like to emphasis that further
investigations into the mechanisms of action of TZD
on ACTH secretion are needed before other clinical
studies will be conducted.

REFERENCES:

1 Ambrosi B, Dall’Asta C, Cannavo S, Libe R, Vigo T, Epaminonda P,
Chiodini |, Ferrero S, Trimarchi F, Arosio M and Beck-Peccoz, PEf-
fects of chronic administration of PPAR-gamma ligand rosigli-
tazone in Cushing’s disease. Eur J Endocrinol 2004; 151;173-178.

2 Cannavo S, Ambrosi B, Chiodini |, Vigo T, Russo A, Milici C, Bar-
betta L, Dall'’Asta C, Adda G and Arosio, M. Baseline and CRH-
stimulated ACTH and cortisol levels after administration of the
peroxisome proliferator-activated receptor-gamma ligand, rosi-
glitazone, in Cushing’s disease. J Endocrinol Invest 2004; 27:
RC8-11.

3 Galli A, Ceni E, Crabb D W, Mello T, Salzano R, Grappone C, Milani
S, Surrenti E, Surrenti C and Casini A. Antidiabetic thiazolidine-
diones inhibit invasiveness of pancreatic cancer cells via PPARga-
mma independent mechanisms. Gut 2004; 53:1688-1697.

ngrdi

20 4

o
L

o
1

Plasma cortisol levels

before after

4 Gruszka A, Kunert-Radek J and Pawlikowski M. Rosiglitazone,
PPARgamma receptor ligand, decreases the viability of rat pro-
lactin-secreting pituitary tumor cells in vitro. Neuro Endocrinol
Lett 2005; 26:51-54.

5 Hallsten K, Virtanen K A, Lonngqvist F, Sipila H, Oksanen A, Viljanen
T, Ronnemaa T, Viikari J, Knuuti J and Nuutila P. Rosiglitazone but
not metformin enhances insulin- and exercise-stimulated skele-
tal muscle glucose uptake in patients with newly diagnosed type
2 diabetes. Diabetes 2002; 51:3479-3485.

6 Heaney A P. Novel pituitary ligands: peroxisome proliferator acti-
vating receptor-gamma. Pituitary 6 (2003) 153-159.

7 Heaney A P, Fernando M, Yong W H and Melmed S. Functional
PPARgamma receptor is a novel therapeutic target for ACTH-se-
creting pituitary adenomas. Nat Med 2002; 8:1281-1287.

8 lozzo P, Hallsten K, Oikonen V, Virtanen K A, Parkkola R, Kemp-
painen J, Solin O, Lonnqvist F, Ferrannini E, Knuuti J and Nuutila
P. Effects of metformin and rosiglitazone monotherapy on insu-
lin-mediated hepatic glucose uptake and their relation to vis-
ceral fat in type 2 diabetes. Diabetes Care 2003; 26:2069-2074.

9 Suri D and Weiss R E. Effect of Pioglitazone on ACTH and Cortisol
Secretion in Cushing’s Disease. J Clin Endocrinol Metab 2004.

764  Neuroendocrinology Letters No.6 December Vol.26, 2005 Copyright © Neuroendocrinology Letters ISSN 0172-780X www.nel.edu



