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OBJECTIVE: To investigate the effect of glucocorticoids on systemic inflammatory mediator release in

rals with acute pancreatitis and the outcome of dexamethasone in treatment of acute pancreatitis.

METHODS:: Sixty-eight Wistar rats were divided into sham, acute pancreatitis, and treatment

(intravenous dexamethasone 0.5 mg/kg) groups. Experimental acute pancreatitis was induced by the
injection of 5% sodium taurocholate (0.1 ml/100 mg body weight) into the pancreatic-biliary duct. The
blood samples were obtained and examined for 6-keto-PGI, o, TXB, and 1L-6 postoperatively at 3, 6 and

12 hours, respectively. The pancreatic samples were evaluated by a blinded method. Twelve-hour survival

rate was determined and compared between the groups.

RESULTS: The high serum concentrations of 6-keto-PGI; &, TXB, and IL-6 were noted in the rats with

acute pancreatitis associated with pancreatic hemorrhage and necrosis. Their 12-hour survival rate was

42.9%. The rats in the treatment group survived with significantly reduced serum concentrations of
6-keto-PGI, o, TXB, and IL-6 (P <0.05). Their pancreatic morphology was normal.
CONCLUSION; Dexamethasone may reduce the serum concentration of 6-keto-PGI; a, TXB, , and IL-6,

and the severity of acute pancreatitis while increasing the survival rate of rats with acute pancreatitis.

(HBPD Int 2003 ; 2 458-462)

Key words: acute pancreatitis; inflammatory mediators; dexamethasone

Introduction

Acute pancreatitis ( AP) is usually mild and
self-limited. However, 15%-20% of patients
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with AP may develop organ failure or local compli-
cations including necrosis, pseudocyst and ab-
scess. The patients with severe AP who develop or-
gan failure during the first few days of illness ac-
count for the majority of early deaths. Although a
number of treatments are currently available for the
treatment of AP, they have failed to significantly
affect the disease. It is known that the activation of
trypsin is the trigger of AP. The key to understand-
ing the pathophysiology of AP lies in discovering
why a proportion of patients develop from a limited
local inflammation to a potentially dangerous sys-
temic inflammatory response. It has been proposed
that the systemic sequelae of AP arise from exces-
sive leukocyte activation with the release of se-
condary inflammatory mediators including interleu-
kin (IL)-la, IL-6, IL-8, IL-10; tumor necrosis
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factor-a (TNF-at); platelet-activating factor ( PAF);
nitric oxide (NO); and archidonic acid metabo-

U] Excessive production of these mediators

lites.
contributes to the induction of the systemic inflam-
matory response syndrome (SIRS), acute phase re-
sponse, and multiple organ failure!*" The in-
flammatory mediators may mediate the key to the
severity of AP. Recent advances in understanding
pathophsiology of the early systemic illness have
led to the development of a new therapeutic ap-
proach to AP. A number of new therapeutic ap-
proaches to the disease are in various stages of de-

1-16] Because the degree and duration

velopment.
of inflammatory mediators are associated with the
severity of AP, many investigators speculate that
inhibitors of these mediators are beneficially effec-

tive, (17!

A randomized controlled study, how-
ever, showed that the antagonistic activity of PAF
on its own is not sufficient to ameliorate SIRS in
severe AP "™ Multiple inflammatory mediators may
be involved in the pathophysiology of AP, and one
specific antagonist may not be able to successfully
downregulate this inflammatory response, the sys-
temic effects, and multiple organ failure.
Glucocorticoids as non-specific anti-inflamma-
tory agents inhibit or block several inflammatory
mediator production, including inhibition of syn-
thesis of TNF-a, PAF, IL-la, IL-6, IL-8, and

U2 In this study, we investigated

prostaglandins.
the effect of dexamethasone on breakdown products
of arachidonic acid (6-keto-PGl, o, TXB, ), ecyto-
kine release (IL-6), and the outcome in experi-
mental AP. We hypothetized that if glucocorticoids
could be given in the early stage of pancreatitis,
the long-term effects might be ameliorated.

Methods

Animal models and study design

Sixty-eight male Wistar rats weighing 350 —500 ‘g
were randomly divided into sham group, AP group,
and dexamethasone (Dex) group. In the sham
group, laparotomy was performed. In the AP and
Dex groups, experimental AP was induced by the
injection of 5% sodium taurocholate (0.1 ml/100
mg body weight) into the pancreatic-biliary duct

Table. Group descriptions and number of animals

Group Intervention No. of animals
Sham Laparotomy 18
AP Taurcholate 25
Dex Taurcholate + dexamethasone 25

after clipping of the proximal duct for full injection
of sodium taurcholate into the pancreas.™ In the
Dex group, 0.5 mg/kg dexamethasone was admin-
istered into the dorsal vein of the penis 5 minutes
after induction of AP. Six rats were sacrificed in
each group post-operatively at 3 and 6 hours. Thir-
teen rats were observed for 12-hour survival in both
AP and Dex groups. If survived 12 hours, they
were sacrificed. Group descriptions and the num-
ber of rats are shown in Table.

Chemical analysis

At 3, 6, and 12 hours after operation, ve-
nous blood of the rats was obtained for immediate
centrifugation and serum was stored at —80 °C for
further assay. The serum concentrations of 6-keto-
PGl o, TXB,, and IL-6 were determined by radio-

immunoassay.

Tissue analysis

The pancreas of rats was removed immediately
after their death, and fixed in 10% buffered-for-
malin for histopathological analysis. Specimens of
the pancreas were stained with hematoxylin-eosin.
Histological changes (edema, acinar necrosis, in-
flammation, and hemorrhage ) were graded in a
blind manner by two pathologists as described pre-
viously 1

Statistical analysis

The values of 6-keto-PGI, o, TXB,, and IL-6
were expressed as meanzstandard error. Diffe-
rences between the groups were compared with
Student’s ¢ test. A P <0.05 was considered statis-
tically significant.

Results

Arachidonic acid metabolites
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Fig. 1. The serum concentration of 6-keto-PGI, « was
higher in the AP and Dex groups than in the sham
group. At 12 hours, the concentration decreased more
significantly in the Dex group than in the AP group.
* P <0.01 versus the sham group; 2 P <0.05 versus
the AP group.
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Fig. 2. The serum concentration of TXB, was higher
in the AP and Dex groups than in the sham group. At
12 hours, the concentration decreased more signifi-
cantly in the Dex group than in the AP group. * P <
0.01 versus the sham group; 2 P <0.05 versus the AP
group.
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Fig. 3. The serum concentration of IL-6 in the Dex
group decreased more significantly than in the AP
group. * P <0.05 versus the AP group.

The serum concentrations of 6-keto-PGI, o and TXB,
were higher postoperatively in both AP and Dex
groups at 3, 6, and 12 hours than in the sham group
(Figs. 1 and 2). The serum concentrations of 6-
keto-PGl, o, and TXB, at 12 hours were reduced
more significantly in the Dex group than in the AP
group (P <0.05). The effects of Dex were not sig-
nificant at 3 and 6 hours after operation.

Interleukins

At 3 and 6 hours the serum concentration of
IL-6 was not different in the 3 groups. The serum
concentration of IL-6 in rats with AP was higher at

12 hours postoperation than in the Dex group (Fig.
3).

Histological characteristics

Severe pancreatic hemorrhage and necrosis
were observed in rats with AP. According to the
grade of histological changes ( edema, acinar nec-
rosis, inflammation and hemorrhage ), hemorrhage
and acinar necrosis were improved more signifi-
cantly in the Dex group than in the AP group (P <
0.05).

Survival rate

In the AP group, 6 (42:9% ) of 13 rats sur-
vived more than 12 hours. In the Dex group, all
rats survived more than 12 hours (P <0.01).

Discussion

Recent studies'>”" have shown that inflammatory
mediators including IL-1, IL-6, PAF, and archi-
donic acid metabolites are excessively produced
during AP. These mediators play roles in initiating
or amplifying the cascade of cytokines, ") and in
the development of AP from a local to a systemic
disease.*®*! The cumulative effect of these me-
diators eventually leads to vascular leakage, hypo-
volemia, SIRS, shock, and organ failure**?") The
severity of pancreatitis is manifested by the serum
concentration of IL-6. Patients with complicated or
lethal pancreatitis may have a significantly higher
serum concentration of IL-6 than those with simple
or mild pancreatitis. Therefore, physicians try to
predict the severity of AP during the first 24 hours
after AP onset or so as to decide whether aggressive
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resuscitation and monitoring techniques are need-
ed.” It has been better understood that these
mediators play a dominant role in the pathogenesis
of SIRS and organ dysfunction after AP. There is
little doubt that inhibiting or blocking the effect of
PAF, IL-1 or TNF may dramatically alter the ex-
pected course of experimental pancreatitis.” > In
the present study, dexamethasone attenuated the
inflammatory mediators, 6-keto-PGl, a, TXB, ,.
cytokine IL-6, and then improved the survival rate
of rats with AP. As a non-specific anti-inflammato-
ry drug, dexamethasone inhibits such inflammatory
mediators as IL-1, IL-6, and TNF-, and blocks
the production of archidonic acid metabolites like
6-keto-PGL, & and TXB,.” %! The mechanism by
which glucocorticoids, and dexamethasone inhibit
archidonic acid and its metabolites is that glucocor-
ticoids induce PLA, inhibitor lipocortin.

and

The adrenocortical function is stimulated dur-
ing AP, and the serum levels of corticosterone were
significantly higher than basal levels. - But endo-
genous glucocorticoids did not meet the need of the
body. This is why some AP rats deteriorated and
progressed to severe AP. The administration of
exogenous hydrocortisone suppressed the elevation
of serum concentration of IL-8 and decreased both
severity and mortality of pancreatitis.'**’ Despite
exogenous glucocorticoids have beneficial effects on
experimental AP ;%)
remain controversial. The crucial reasons may be
different administration time and dose of glucocorti-

some research results of AP

coids. It is clear that the earlier glucocorticoids ad-
ministered , the better results obtained, but the op-
timal dose of glucocorticoids is not known. In our
study a high dose of glucocorticoids and short time
of administration were prescribed to treat this mo-
del of AP, and significant results were obtained.
Although glucocorticoids have a positive impact on
AP, Gomez et al®! found that the survival rate
decreased and pancreatic necrosis increased in
mice after seven days of pretreatment with hydro-
cortisone.

In summary, this study provides an evidence
that glucocorticoids or dexamethasone attenuates 6-
keto-PGl,ac, TXB,, and IL-6 in rats with experi-
mentally induced AP. Apart from less pancreatic
damage, the treatment with glucocorticoids or de-
xamethasone may improve the survival of rats.
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