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Abstract

AIM: Taraxacum officinale (TO) has been frequently used
as a remedy for inflammatory diseases. The aim of this
study was to investigate the effect of TO on cholecystokinin
(CCK)-octapeptide-induced acute pancreatitis in rats.

METHODS: TO at 10 mg/kg was orally administered, followed
by 75 g/kg CCK octapeptide injected subcutaneously three
times after 1, 3 and 5 h. This whole procedure was repeated
for 5 d. We determined the pancreatic weight/body weight
ratio, the levels of pancreatic HSP60 and HSP72, and the
secretion of pro-inflammatory cytokines. Repeated CCK
octapeptide treatment resulted in typical laboratory and
morphological changes of experimentally-induced pancreatitis.

RESULTS: TO significantly decreased the pancreatic
weight/body weight ratio in CCK octapeptide-induced acute
pancreatitis. TO also increased the pancreatic levels of
HSP60 and HSP72. Additionally, the secretion of IL-6 and
TNF- decreased in the animals treated with TO.

CONCLUSION: TO may have a protective effect against
CCK octapeptide-induced acute pancreatitis.
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INTRODUCTION
Cholecystokinin (CCK)-octapeptide is known to exert trophic
effects on the pancreas in several species[1-3]. But high doses
of CCK octapeptide fail to promote pancreatic trophism;
moreover, they can induce oedematous pancreatitis[4-6].
      Cells could respond to heat shock or other stresses by rapid
synthesis of heat shock proteins (HSPs)[7]. The induction of
heat shock responses enhances the ability of the cells to
overcome the effects of stresses[8]. HSPs have been classified
into six families according to their molecular mass (e.g., HSP60
and HSP72). It was reported that the preinduction of HSP
expression had a protective effect against cerulein-induced
pancreatitis in rats or choline-deficient ethionine-supplemented
diet model pancreatitis in mice[9-15].
       Besides, with increasing neutrophil migration to the pancreas,
a variety of inflammatory cytokines are released. These include
interleukin (IL)-1, IL-6, IL-8, platelet activating factor, and tumor
necrosis factor (TNF). There is considerable evidence that pro-
inflammatory cytokines play a central role in acute pancreatitis and
may mediate the systemic complications of acute pancreatitis[16].
TNF has been implicated as an agent leading to progression of
diseases, and IL-6 and IL-8 as indicators of disease severity.
       Taraxacum officinale (TO) has been used in herbal medicines
for its choleretic, diuretic and anti-inflammatory properties[17].
The effects of TO on pancreas and acute pancreatitis have not
yet been investigated.
      The aim of the present study was to investigate the effects
of TO on the severity of CCK octapeptide-induced edematous
pancreatitis. Moreover, we investigated the effects of TO and
CCK octapeptide on pancreatic HSP60 and HSP72 synthesis.
Additionally, we wished to evaluate whether TO could block
pro-inflammatory cytokine synthesis during CCK octapeptide-
induced acute pancreatitis.

MATERIALS AND METHODS

Animals
Male Wistar rats weighing 240-260 g were used. The animals
were kept at a constant room temperature of 25 ℃ with a 12 h
light-dark cycle, and allowed free access to water and standard
laboratory chow. The rats were fasted for 16 h before the
induction of acute pancreatitis. In each experimental group five
rats were used.

Reagents
Avidin-peroxidase and 2’-AZINO-bis (3-ethylbenzithiazoline-
6-sulfonic acid) tablet substrate were purchased from Sigma
(St. Louis, MO, USA). Anti-HSP60 and HSP72 antibodies were
purchased from Stressgen (British Columbia, Canada). Anti-rat
TNF-, and IL-6 antibodies were purchased from R&D Systems
(Minneapolis, MN, USA).

Preparation of TO
TO was prepared by decocting the dried prescription of herbs



with boiling distilled water. The decoction time was about 3 h. This
plant was obtained from Dae-Hak Oriental Pharmacy (Iksan, South
Korea). Their voucher specimens were deposited at the Herbarium
at the College of Oriental Medicne, Kyung-Hee University.

CCK-induced acute pancreatitis
TO at 10 mg/kg was administered orally, followed by CCK
octapeptide injected subcutaneously at 75 g/kg three times
after 1, 3, and 5 h. This whole procedure was repeated for 5 d
(n = 5). Other rodents (n = 5) received physiological saline
orally instead of TO, but otherwise the protocol was the same
as in TO-treated group. The animals were sacrificed by
exsanguinations through the abdominal aorta 12 h after the last
CCK octapeptide injection. Rats were killed for HSP60 and HSP
72 determinations. The pancreas was quickly removed, cleaned
from fat and lymph nodes, weighed, and frozen at -70 ℃ until
use. Rats were treated in accordance with the current law and
the NIH Guide for Care and Use of Laboratory Animals.

Western blotting
Western blot analysis of pancreatic HSP60 and HSP72 was
performed for the cytosolic fraction of the pancreas homogenates.
Thirty micrograms of protein were loaded per lane. Samples
were electrophoresed on a 10% SDS-PAGE according to the
method of Laemmli[18]. The gels were either stained with
Coomassie brilliant blue (to demonstrate equal loading of proteins
for Western blot analysis) or transferred to a nitrocellulose
membrane for 2 h at 300 mA. Membranes were blocked in 5%
non-fat dry milk for 1 h and incubated with anti-HSP60 and
anti-HSP72 antibodies. After washing in PBS-Tween-20 three
times, the blot was incubated with secondary antibody for 30
min and the antibody-specific proteins were visualized by the
enhanced chemiluminesence detection system according to
the recommended procedure (Amersham Corp. Newark, NJ).

Pancreatic weight/body weight ratio
This ratio was utilized to evaluate the degree of pancreatic edema.

Enzyme-linked immunosorbent assay (ELISA)
ELISA for IL-6 and TNF- was carried out in duplicate in 96-
well plates (Nunc, Denmark) coated with each of 100 L aliquots
of anti-rat IL-6 and TNF- monoclonal antibodies at 1.0 g/mL
in PBS at pH 7.4 and was incubated overnight at 4 ℃. The
plates were washed in PBS containing 0.05% Tween-20 (Sigma,

St. Louis, MO, USA) and blocked with PBS containing 1%
BSA, 5% sucrose and 0.05% NaN3 for 1 h. After additional
washes, standards were added and incubated at 37 ℃ for 2 h.
After 2-h incubation at 37 ℃, the wells were washed and then
each of 0.2 g/mL of biotinylated anti-rat IL-6 and TNF- were
added and again incubated at 37 ℃ for 2 h. After the wells were
washed, avidin-peroxidase was added and plates were
incubated for 20 min at 37 ℃. Wells were again washed and
ABTS substrate was added. Color development was measured
at 405 nm using an automated microplate ELISA reader. A
standard curve was run on each assay plate using recombinant
IL-6 and TNF- in serial dilutions.

Statistical analysis
Results were expressed as mean±SE. Differences between the
experimental groups were evaluated by using analysis of
variance. P<0.05 was accepted as statistically significant.

RESULTS

Effect of TO on pancreatic weight/body weight ratio
To assess the effect of TO on the pancreatic weight/body weight
ratio, pancreatic weight was divided by the body weight of the
rats. As shown in Figure 1A, in TO-treated group, pancreatic
weight/body weight ratio (3.4±0.29) significantly decreased
compared to the saline-treated group (5.3±0.38) (P<0.05).

Effect of TO on HSP60 and HSP72 expression in CCK octapeptide-
induced acute pancreatitis
Next, we studied the expression of HSP60 and HSP72 in pancreatitis.
As shown in Figures 1B and 1C, in TO-treated group, the expression
of pancreatic HSP60 and HSP72 was markedly increased in the
animals with pancreatitis compared to the saline-treated group.

Effect of TO on IL-6 and TNF- secretion in CCK octapeptide-
induced acute pancreatitis
Injections of CCK octapeptide increased the pancreatic TNF-
and IL-6 levels over time. TO pretreatment significantly
decreased the levels of IL-6 production (150±90 pg/mL) during
CCK octapeptide-induced acute pancreatitis vs the saline-treated
groups (440±30 pg/mL). Moreover, TO pretreatment decreased
the levels of TNF- production during CCK octapeptide-induced
acute pancreatitis vs the saline-treated groups. However, the
statistical difference was very weak (P = 0.072) (Table 1).

Figure 1  Effect of TO on pancreatic weight/body weight ratio and HSP60 and HSP72 expression in CCK octapeptide-induced
acute pancreatitis. A: Effect of TO on the pancreatic weight/body weight ratio (pw/bw) in CCK octapeptide-induced acute
pancreatitis. aP<0.05 vs the saline-treated group; B and C: Expressions of HSP60 and HSP72 shown by Western blots of protein
lysates (30 g/lane) from the pancreas of rats.
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Table 1  Effect of TO on IL-6 and TNF- secretion in CCK
octapeptide-induced acute pancreatitis (mean±SE)

         Treatment
   IL-6 secretion     TNF- secretion

CCK octapeptide TO       (pg/mL)          (pg/mL)
   (75 g/kg)      (10 mg/kg)

  + -        440±30            560±121

  + +        150±90a            418±67

aP<0.05 vs the saline-treated group.

DISCUSSION
TO has long been used for medicinal purposes due to its
choleretic, diuretic and anti-inflammatory activities[19]. Our study
was designed to examine the in vivo dynamics of pancreatic
HSP60 and HSP72 induction in response to CCK octapeptide
or TO. HSPs could play a universal role in the maintenance of
cellular homeostasis[20]. They were expressed constitutively
and/or at elevated levels upon the exposure of cells to a variety
of stress conditions in every organ, including the pancreas[9,21].
The HSPs have been found to be involved in the synthesis,
degradation, folding, transport, and translocation of proteins[8,9].
Whereas many diseases could result in increased levels of
HSPs, Strowski et al[22] demonstrated that cerulein-induced
pancreatitis reduced the levels of pancreatic HSPs. This
observation even suggests that the low levels of pancreatic
HSPs might be involved in the development of CCK octapeptide-
induced pancreatitis. Moreover, an increasing body of evidence
from experimental animal studies has documented an essential
role of HSPs in the prevention of acute pancreatitis. HSP
preinduction is known to protect the pancreas from cerulein-
induced pancreatitis in rats or choline-deficient ethionine-
supplemented diet model pancreatitis in mice[11-17]. In accordance
with Strowski et al, we showed that supramaximal doses of
CCK octapeptide could reduce the levels of HSP60 and HSP72.
However, this decrease was ameliorated by administration of TO.
       IL-6, a principal mediator of acute phase response, is primarily
released from activated mononuclear phagocytes. Pooran et al
showed that IL-6 levels in severe pancreatitis compared with
mild pancreatitis were significantly elevated[23,24]. TNF- is a
predominantly macrophage-derived cytokine. It is produced within
the pancreas by leukocytes that could invade the parenchyma
during acute pancreatitis[25,26]. It is also the primary stimulus of
IL-6 and IL-8 production and is known to initiate and propagate
almost all the detrimental consequences in severe sepsis[27]. We
demonstrated that TO could reduce IL-6 and TNF- production
during CCK octapeptide-induced acute pancreatitis in rats.
       In conclusion, TO pretreatment can ameliorate the severity
of CCK octapeptide-induced pancreatitis in rats. TO can protect
against CCK octapeptide-induced acute pancreatitis in rats.
The beneficial nature of TO in this acute pancreatitis model
warrants further investigation.
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