
PRELIMINARY COMMUNICATION

PARTICIPATION OF ENDOGENOUS CORTICOSTEROIDS IN
INFLAMMATORY RESPONSE IN TYPE 2 STREPTOZOTOCIN

DIABETIC RATS

Gessilda A.N. de Melo, Juliano L. Sartoretto�, Silvana M.
Caparroz-Assef �, Ciomar A. Bersani-Amado�, Zuleica B. Fortes�,

Roberto K.N. Cuman���

����������� ��������	
� ��������� ��������� ��� ������	���	 �� �����������
� ��������	
 �� ��� ������
������ ��� ��� ������ ��� ������	���	 �� �������
 ��! �����������
� ��������	
 �� "�����#� ����� ��� "�����#�

��� $��%��

Participation of endogenous corticosteroids in inflammatory response in type 2 strep-
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The inflammatory response is decreased in diabetic animals. After adrenals removal
this impaired response in type 2 diabetic rats evaluated by pleurisy and vascular perme-
ability tests was restored. Our studies demonstrate that endogenous corticosteroids play
a partial role in the impaired inflammatory response in type 2 streptozotocin diabetic rats.
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During early stage of the inflammatory re-
sponse, there is a stimulation of hypothalamus-
pituitary-adrenal axis by factors produced at in-
flammed area promoting an increase in corticoster-
oid secretion. Abnormal cortisol secretion and cir-

culating levels in hyperglycemic patients suggest
that this hormone plays a role in the pathogenesis
of type 2 diabetes [1]. Insulin is involved in the in-
crease in the vascular permeability to plasma pro-
teins, while the corticosteroids at high concentra-
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tion could antagonize these effects [5, 6], suggest-

ing a correlation between endogenous corticosteroids

and insulin in the development of inflammation. In

type 1 diabetic animals, the impaired inflammatory

response was restored by previous insulin treat-

ment in contrast to the reaction observed in type 2

diabetic rats in which only adrenalectomy cor-

rected this response. Indeed, insulin treatment of

type 1 diabetic rats reduced the hyperglycemia and

restored the inflammatory response in contrast to

the situation observed in type 2 diabetic rats [3, 6].
For adrenalectomized type 2 diabetic animals,

the decreased inflammatory response evaluated by

carrageenan-induced paw edema test was restored

[3], so it was suggested that endogenous cortico-

steroids participated in the control of inflammatory

response in this experimental diabetes model.
In this work, we investigated the influence of

endogenous corticosteroids on the inflammatory

response in type 2 diabetic rats. For this purpose,

type 2 diabetes mellitus was induced in male new-

born (2 days old) Wistar rats with ip injection of

160 mg/kg of streptozotocin dissolved in citrate

buffer. Control rats were sham-injected with the di-

luent (citrate buffer) in the same volume as strepto-

zotocin. Eight weeks thereafter, the presence of

diabetes was verified by urine glucose levels. Dia-

betic animals and matching controls kept under

analogous conditions were used in the experiments.

The procedures for adrenalectomy, and pleurisy

and vascular permeability test follow the previ-

ously described methodology [3]. The protocol for

these experiments was accepted and was in accor-

dance with the guidelines of the Brazilian College
of Animal Experimentation.

Data are expressed as the mean ± SEM of sepa-
rate experiments. Where appropriate, the data were
statistically analyzed by parametric methods (un-
paired Student’s t-test or analysis of variance);
p values < 0.05 were considered significant.

In the inflammatory process, the release of en-
dogenous mediators provokes among other effects,
an increase in vascular permeability with leakage
of plasma proteins into the extravascular space of
the inflammed area, causing the development of the
inflammatory edema. In diabetic animals, the re-
lease of endogenous substances such as histamine,
serotonin and bradykinin is not impaired but the
vascular response to different permeability factors
was decreased and it was restored by insulin treat-
ment. This fact suggested that altered response was
due to a state of insulin deficiency observed in
these diabetic animals [4, 6, 7]. However, in previ-
ous experiments [3], we demonstrate that the in-
crease in vascular permeability induced by sero-
tonin and bradykinin was reduced, whereas that
evoked by histamine was not altered in type 2 dia-
betic compared to control rats. Indeed, the de-
creased response was not corrected by insulin treat-
ment. As this model of type 2 diabetes is character-
ized by glucose intolerance and insulin resistance
when rats age [2, 3], we suggest that insulin resis-
tance could lead to the reduced inflammatory re-
sponse in these animals.

Many of the functional alterations observed in
experimental models of diabetes can be improved
by removal of adrenals [8]. In fact, after adrenalec-
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Fig. 1. Dye leakage after intradermal injections of (A) bradykinin (0.1, 0.5 and 1.0 �g) and (B) serotonin (0.01, 0.05 0.10 and 0.20 �g)
in normal, diabetic and adrenalectomized (ADX) type 2 diabetic rats previously given 20 mg/kg of Evans Blue by the iv route. Each



tomy, swelling induced in the rat paw by car-
rageenan, markedly reduced in streptozotocin type
2 diabetic rats, was restored [3]. However, we
showed that, in this experimental model of diabe-
tes, the reduced response to serotonin and bradyki-
nin with an increase in vascular permeability was
not corrected by adrenalectomy (Fig. 1). As the
presence of corticosteroids could antagonize the in-
crease in vascular permeability, our findings sug-
gest that endogenous corticosteroids did not par-
ticipate in this altered inflammatory response. It
was also observed in pleurisy test that the reduced
exudate volume in diabetic animals was restored by
adrenal removal without promoting alteration of
a total blood leukocyte counts (Tab. 1).

The exacerbation of endogenous corticosteroids
effects and insulin resistance could account for the
decrease in the inflammatory response seen in type
2 diabetic rats. The data reinforce the influence of

endogenous corticosteroids upon the impaired in-
flammatory response observed in type 2 diabetic
animals, which is different from that observed in
type 1 diabetes.
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