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Abstract: Acute pancreatitis is an inflammatory condition of the pancreas characterized clinically by abdominal
pain and elevated levels of pancreatic enzymes in the blood. A number of conditions are known to induce this
disorder with varying degrees of certainty. However, the pathogenesis of this disorder is not fully understood. The
current study comprised two experiments; the first was carried out to compare the levels of pancreas tumor markers
and pancreas function as a result of cerulein treatment which experimentally induced acute pancreatitis. In the
second experiment, pancreatitis rats groups were treated with taruine or curcumin and their mixture. A significant
elevation in pancreatic tumor markers profile (CEA, CA19.9, CA72.4 and CA242) was occurred as a result of
cerulein treatment which experimentally induced acute pancreatitis. Also, a significant increment in the activities of
a-amylase and lipase accompanied with a significant elevation in the concentration of TAP was pronounced in
pancreatitis rats group. On the other hand, a significant reduce in the content of glutathione (GSH) and in the activity
of glutathione peroxidase (GpX) occurred. The concentration of thiobarbituric acid reactive substances (TBARS)
and MOP in pancreatic tissue was elevated as a result of cerulean treatment. In the second experiment, all pervious
parameters were corrected as a result of taruine or curcumine administration dependent on time of treatment .The
best ameliorating effect occurred in all previous parameters in rats group which treated with both antioxidants
(taruine & curcumin) dependent on time of administration. These findings are consistent with the concept that
taruine, curcumin or their mixture is an antipancreatitis agent. The underlying mechanisms of these effects were
discussed according to variable researches.
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1. Introduction: clinical evidence has arisen that oxidative stress and
Pancreatitis is the inflammation of the polymorphonuclear leukocytes play an instrumental
pancreas, an organ that produces several enzymes to role in the disease process (Dervenis et al., 1999;
aid in the digestion of food, as well as the hormone Uomo et al., 1999; Toouli et al., 2002 and
insulin, which controls the level of sugar (glucose) in Ceranowicz 2010).
the blood. The pancreas is located in the upper In the twenty last years, a number of articles
abdomen behind the stomach. When the pancreas is had been published on the treatment of acute
inflamed, the body is not able to absorb all the pancreatitis in experimental model animals and most
nutrients it needs (Schoenberg et al., 1994). of them concerned rats (Byung ef al., 2001; Alhan et
Pancreatitis may be either acute (sudden and severe) al., 2006) and mice (Pastor & Frossard, 2001).
or chronic. Both types of pancreatitis can cause Taurine, 2-aminoethanesulphonic acid is an
bleeding and tissue death in or around the pancreas essential amino acid. It is present at high
(Uomo et al., 1999 , Toouli et al., 2002 and Gultekin concentrations in many tissues. It plays important
2007) . roles in numerous physiological functions including
Severe acute pancreatitis is characterized by conjugation with bile acids, modulation of calcium
acinar cell injury with extensive tissue necrosis, levels and maintenance of osmolarity, antioxidation
inflammation, and hemorrhage. In most patients it is and stabilization of membranes (Huxtable, 1992 and
associated with remote organ failure, sepsis, and a Schrader, 2009). It was reported to have beneficial
high death rate. In the absence of a clear effects in various physiological and pathological
pathophysiologic concept of acute pancreatitis, conditions (Ahn et al., 2001; Chiba et al., 2002;
current treatment strategies still focus on the Ozturk et al., 2003) by mainly diminishing
management of subsequent complications rather than production of reactive oxygen species (ROS). It also
the cause of the disease. In the search of an improved can prevent DNA damage at physiological
therapeutic concept, increasing experimental and concentrations (Messina & Dawson, 2000; Heibashy
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& El-Nahrawy, 2008 and Heibashy & Sharoud,
2008). Taurine has also hepatoprotective effects such
as inhibition of extracellular matrix accumulation in
experimental liver fibrosis (Chen & Zhang, 1999 and
Balkan et al., 2001) and improvement of liver
function tests in fatty liver disease of children
(Obinata et al., 1996). Hepatoprotective feature of
taurine is attributed to its inhibitory activity on
generation of ROS, which are known to play an
important role in hepatic injury both in vitro and in
vivo (Pietrangelo, 1996 and Svegliati -Baroni et al.,
1998).

Moreover, several authors reported beneficial
effects of taurine on histopathology and oxidative
stress parameters in a rat model of CCly-induced liver
fibrosis (Refik Mas ef al., 2004 and Tasci et al.,
2007)  where  remarkable  histopathological
improvement in taurine treated animals subjected to
hepatotoxin was observed, and this was associated
with oxidative stress reduction and hepatocellular
apoptosis.

Curcuma longa Linn or turmeric is a tropical
plant native to southern and southeastern tropical
Asia. Curcumin is a diferuloylmethane present in
extracts of the plant. Curcumin and it's derivatives
that block or suppress the proliferation of tumor cells
have potential as anticancer agents (Huang et al.,
1994; Piper et al., 1998 and Lal et al., 2000). They
have been shown to inhibit the proliferation of a wide
variety of tumor cells, including B-cell and T-cell
leukemia], colon carcinoma and epidermoid
carcinoma cells. It has also been shown to suppress
the proliferation of various breast carcinoma cell
lines in culture.

Gukovsky et al. (2003) reported that curcumin
ameliorates pancreatitis in two rat models. In both
cerulein pancreatitis and pancreatitis induced by a
combination of ethanol diet and low-dose curcumin,
curcumin decreased the severity of the disease. They
reported that the administration of curcumin
markedly inhibited NF-kB and AP-1, IL-6, TNF-a,
and iNOS in the pancreas. So, the authors suggested
that curcumin may be useful for treatment of
pancreatitis.

The objective of the current investigation is to
clarify the possible correction correct in the estimated
parameters which accompanied the induction of acute
pancreatitis in rats after treatment with taurine or
curcumin and their mixture. The underlying
mechanisms through those antioxidants that
counteracted acute pancreatitis in rats were discussed
according to available published researches.

2. Materials and Methods
Ninety five adult male albino rats (Rattus
rattus) were maintained in the animal-holding room
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under controlled environmental conditions (12/12 h
light/dark cycle, 50% humidity, and 30°C) and fed
rodent diet (NRC, 1977). They were housed in a well
ventilated vivarum of Zoology Department, Women's
Collage, Ain Shams University. The fresh tap water
was available all the time. The animals were 8 - 10
weeks of age at the beginning of each study and
caged in wire bottom galvanized metal wall boxes.

The study comprised two experiments; the first
one was carried out to compare the levels of pancreas
tumor markers and pancreas function as a result of
cerulein treatment, to achieve this purpose, a
comparison was done between a group of ten control
rats received daily injections of normal saline
(0.9%NaCl) for three days and other ten rats were
daily injected subcutaneous with cerulein (Sigma Co.
USA) at a dose of 40 pg/kg body weight for the same
period as described by Niederau et al. (1990) to
induce experimentally acute pancreatitis.

In the second experiment, five comparisons
were made between normal control rats (n= 15 rats)
and four groups of rats with experimentally acute
pancreatitis. The first experimentally acute
pancreatitis group was served as recovery group. The
second acute pancreatitis group rats were treated (i.p.)
with 500 mg taurine (Sigma Chem. Co., St. Louis,
Mo., USA)/ kg b.wt/day for 30 days according to
Byung et al. (2001). The third acute pancreatitis
group rats were treated orally with 30 mg curcumin
(Commercial curcumin was used)/ kg b.wt/day for 30
days according to Heibashy & Sharoud (2008). The
fourth pancreatitis group rat was received both
taurine and curcumin for the same previous period.
All animal groups were divided into three intervals
(10, 20 and 30 days and five rats in each interval).

At the end of each experimental period, blood
samples were collected from each group by
decapitation  killing. Serum carcino-embryonic
antigen (CEA) and the cancer antigens (CAjgy),
(CA7py) and (CAyp) were  assayed by
radioimmunoassay (RIA) kits using solid phase
component system. (ICN Pharmaceuticals Inc, USA).

Serum o-amylase and lipase activities were
estimated according to Garber & Wulff (1989) and
Lott (1986) respectively using commercial ELISA
kits (Diagnostic Automation, INC. USA). Serum
trypsinogen activation peptide level was assayed by
ELISA as described previously by Lee (2000).

After sacrifice, pancreases were obtained at the
end of each experimental period and wash with saline
solution (0.9 % NaCl). After washing, the kidneys
were homogenized in ice-cold 0.25 M sucrose
containing 1mM diethylenetriamine penta-acetic acid
(1:1 w/v). Each sample was then centrifuged for 20
min at 20,000 g and 4°C. The supernatant was
aspirated for measuring the content of reduced GSH
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(Baker et al., 1990), thiobarbituric acid reactive
substances (TBARS) concentration (Devasagayam &
Tarachand,1987) and the activity of glutathione
peroxidase (GPX) (Ursini et al., 1985) by the aid of
ELISA technique and using commercial kits (IBL
Gesellschaft, Hamburg, Germany).

The sequestration of neutrophils within the
pancreas was evaluated quantity by tissue
myeloperoxidase (MPO) activity using ELISA
technique as described by Olsen & Little 1983. The
kit was purchased from Gen Way Co. (USA).

Data were statistically analyzed using Student
“t” test in the first experimental (Milton et al., 1986).
Moreover, two way analysis of variance (ANOVA)
followed by Duncan’s multiple range test in the
second experimental according to Snedecor &
Cochran (1982).

3. Results and Discussion

In man, acute pancreatitis is a severe disease
with a significant morbidity and mortality (Lerch &
Adler, 1994). In order to better understand the
underlying cellu'lar mechanisms of acute pancreatitis
in humans, several experimental animal models of
acute pancreatitis have been developed. So, acute
pancreatitis is an inflammatory condition of the
pancreas characterized clinically by abdominal pain
and elevated levels of pancreatic enzymes in the
blood. A number of conditions are known to induce
this disorder with varying degrees of certainty.
However, the pathogenesis of this disorder is not
fully understood (Pezzilli et al., 2006).

The establishment of acute pancreatitis animal
models makes enables the researchers to study the
details of acute pancreatitis pathophysiology. It
should be emphasized that the use of numerous acute

pancreatitis animal models is essential because it
ensures that the acute pancreatitis -related biological
factors are not model-specific (or animal-specific).
Traditionally, the discovery of key biological factors
relied on classical strategies such as investigation of
gene or protein expression during the episode of
acute pancreatitis. In the recent decade, the
development of transgenic animals should shed light
on acute pancreatitis pathogenesis. Transgenic
animals are the animals that carry a transgene in
addition to their complement DNA. The target
transgene is cloned by recombinant DNA technology,
is delivered to recipient zygote or embryonic stem
cells, and integrates into the host’s own genome. The
incorporation would result in either gain-of-function
or loss-of-function, thus generating knock-in or
knockout animal, respectively (Galli-Taliadoros et
al., 1995 and Schafer et al., 2005).

In the current investigation, acute pancreatitis
was induced in rats by the administration of 40 ug
cerulein /kg b.wt/ for three days as described by
Niederau et al. (1990). A significant elevation
occurred in the tumor marker profile (CEA, CA,9y,
CApns and CAyp) as a result of cerulein
administration in rats (Table 1). These results may be
attributed to the elevation of free radical production,
increasing lipid peroxidation concentration or defect
in the immune system defense. Several studies have
suggested that the elevation in the activities of
phospholipase A2 (PLA2) and cyclooxygenase-2
(COX-2) may lead to pronounce acute pancreatitis in
human (Hietaranta et al., 1999; Makela ef al., 1999;
Nevalainen et al., 2000; Ethridge ef al., 2002; Zhou
etal.,2004; Kiharaet al.,2005) and in experimental
animals (Yoshikawa ef al., 1999; Tomita et al., 2004;
Yan et al., 2004 and Camargo et al., 2005).

Table (1): Changes in serum tumor marker profile (CEA, CA19.9, CA72.4 and CA242) in acute pancreatic
rats compared to those normal control ones.

Parameters Normal rats (n=10) Pancreatic cancer rats(n=10)
CEA (ng/ml) 0.23+0.006 3.18+0.042*
CAy9 (U/ml) 7.82+0.107 50.73+1.283*
CA7,.4(U/ml) 4.19+0.091 21.41+0.216*
CAz4 (U/L) 3.54+0.068 16.57+0.139*

- Values are expressed as mean + SE.

Phospholipase A2 (PLA2) is one of the
enzymes that catalyzes the hydrolysis of
phospholipids, the products of which are free fatty
acids and lysophospholipids. Several types of PLA2
have been identified including group I, II, V,and X.
Among these, group II PLA2 has been identified as a
particularly important mediator during acute
inflammation. Group II PLA2 can be activated by
proinflammatory cytokines such as interleukin (IL) 1,

—n = number of rats.-
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" Means a significant (P< 0.001).

IL-6, and tumor necrosis factor-o. (Nevalainen et al.,
2000 and Heibashy & Sharoud, 2008).

Elevated serum PLA?2 activity, primarily of the
group II isoform, has been detected in patients with
infections and inflammatory diseases. Intraductal
infusion of PLA2 alone or in combination with
another substance like deoxycholate can induce acute
pancreatitis in rats (Hietaranta et al., 1999 and
Makela et al., 1999). Plasma group II PLA2 activity
has been shown to be elevated in the taurocholate-
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induced (Uhl et al., 1999) and deoxycholate-induced
acute pancreatitis model (Furue et al., 1999). These
observations are in good agreement with the findings
in the clinical setting. Patients diagnosed with acute
necrotizing pancreatitis have elevated serum PLA2
activity (Makela ef al., 1999).

Cyclooxygenase (COX) is a key enzyme in the
prostanoid system; it catalyzes the conversion of
arachidonic acid to prostaglandin. Two isoforms of
COX have been identified: the constitutively
expressed COX-1 and the inducible COX-2. The
expression of inducible COX-2 is controlled by
certain inflammatory factors including IL-1 and
tumor necrosis factor-a (Yan et al., 2004 and
Heibashy & Sharoud, 2008). This rate-determining
enzyme in prostaglandin synthesis may play an
important role in the pathophysiology of acute
pancreatitis. COX-2 expression was found to be
upregulated in caerulein-induced pancreatitis in mice
(Song et al., 2002) and rats (Yan et al., 2004 and
Zhou et al., 2004).

In the current study, serum o-amylase, lipase
activities and trypsinogen activation peptide (TAP)
concentration were decreased significantly in cancer
rats group (Table 2). These results may be due to
disturbance inflammatory cytokines (IL-1 & IL-6),
reactive oxygen species (ROS) and mediators of
inflammatory pathways such as cyclooxygenase-2
(COX-2) and Nuclear Factor Kappa B (NFkB).
However, they are associated with oncogene
expression, silencing of tumor suppressor genes and
affect the cell cycle, all of which may facilitate
pancreatic carcinogensis. Moreover, mediators of the
inflammatory response may also induce genetic
damage, cell proliferation and inhibition of apoptosis
in the pancreas. Because ROS contribute to the
inflammatory process, evaluating the potential cancer
protective effects of dietary antioxidants is a logical
step in this area of research. These results were
confirmed by Song et al. (2002); Yan et al. (2004);
Zhou et al. (2004); Alhan et al. (2006); Tasci et al.
(2007) and Buyukberber et al. (2009).

Table (2): Changes in serum a-amylase, lipase activities and trypsinogen activation peptide (TAP)
concentration in acute pancreatic rats compared to those normal control ones.

Parameters Normal rats (n=10) Pancreatic cancer rats(n=10)
a-amylase (U/L) 186.47+2.593 935.274+6.386*

Lipase (U/L) 92.61+1.107 395.44+2.482*

TAP (ng/ml) 9.42+0.261 23.19+0.497*

- Values are expressed as mean + SE.

The present study developed and characterized
a new and highly reproducible rat model of acute
pancreatitis using a dose of 40 ug cerulein/kg body
weight. The administration of cerulein resulted in a
significant decrease in the content of GSH and the
activity of Gy while, the concentration of
thiobarbituric acid reactive substances (TBARS) and
the activity of myeloperoxidase (MPO) in tissues
were significantly elevated in pancreatitis rats group

—n = number of rats.

(Table 3). These data may be attributed to the
disturbance in the serum a-amylase, lipase activities
and trypsinogen activation peptide (TAP)
concentration, alteration in the cellular endoplasmic
reticulum of pancreas or/ and histological changes
(including accumulation of fluid, disruption of histo-
architecture, acinar cell vacuolization, extensive
acinar cell necrosis and neutrophilic infiltration)
resembling acute pancreatitis in humans.

Table (3): Changes in GSH content, Gpx activity, TBARS, MPO concentrations in acute pancreatic rats
tissue compared to their corresponding normal control ones.

Parameters Normal rats (n=10) Pancreatic cancer rats(n=10)
GSH (mg / g protein) 14.56 + 0.493 6.93+0.275*
Gpx (pmol /min /g protein) 73.14 £ 1.062 42.36+0.684*
TBARS (nmol / 100mg Protein) 2.09 £ 0.069 4.27+0.089*
MPO (U/mg protein) 9.12+0.374 27.81+0.873

- Values are expressed as mean + SE.

Judging from these data, Malo et al. (2010)
reported that acute pancreatitis is accompanied with
disturbance in glutathione pool, inflammatory
cytokines (IL-10 & TNF-a) and the formation of
nitric oxide (NO) due to the disturbance in
citrulline/NO cycle.

—n = number of rats.-
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" Means a significant (P< 0.001).

Taurine is a semi-essential sulphur amino acid
derived from methionine and cysteine metabolism
and promotes neurological function -
neurotransmitter/neuromodulator, neurotrophin,
antioxidant, and osmolyte (Gibson et al., 2007 and
Heibashy & Sharoud, 2008).
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The administration of taurine to acute
pancreatitis rats led to a significant correction in all
studied parameters dependent on time of treatment
(Tables 4, 5 & 6). These results may be attributed to
the magic physical and chemical characteristic
powerful of taurine which immediately stop cancer
from spreading and start killing existing cancer cells,
acts as a free radical scavenger, decreases lipid
peroxidation production via increases -oxidation in
the mitochondria matrix, rebuild the immune system
and damaged tissue. So, the body can naturally
transform or expel any tumorous masses and
eliminate the causal factors that destroyed immune
system in the first place. These results are in harmony
with those obtained by Lee et al. (1992); Ebrahim et
al. (2001) and Tasci ef al. (2007&2008).

Lee et al. (1992) postulated that the protective
action of taurine on oxidant-induced damages of
tissue components including degradation of
hyaluronic acid may be attributed to both its
scavenging action on hypochloriate (HOCI) and
chloramine and the complex formation of taurine
with HOCI1 or NH,Cl without scavenging action on
oxygen free radicals.

The protective capacity of taurine was
attributed to free radicals scavenging. Subjects
treated with placebo showed a significant increase in
the number of severely damage mitochondria after
reprefusion, whereas the number of damaged and
necrotic myocytes also increased significantly in
these subjects after infusion. No such damage to
mitochondria or myocytes was observed in the
taurine treated subjects (Lee ef al., 1992). The use of
supplemental taurine as a physiological protective
against lipid peroxidation was advocated by Gordon
et al. (1986) who demonstrated the protection of
hamaster bronchioles from acute NO,-induced
alterations. The authors outlined the mechanism
through which acute ROS tissue damage is believed
to act. NO2 and its highly ROS interact directly with
plasma membrane of cell products, possibly via lipid
peroxidation triggering a series of events that include
the release of chemotactic factors and acute phase
reactions responsible for the influx of neutrophils.
Activation of neutrophils results in production of
superoxide, free radicals and hydrogen peroxide
(H,0,), which cause further epithelial damage.
Activated neutrophils also release proteolytic
enzymes that have the capacity to alter alveolar
interstitial components. It was proposed by Gordon et
al. (1986) and Cardin et al. (1999) that the protective
activity of taurine may reside in its ability to become
chlorinated in the presence of HOCL, thereby
preventing the direct attack of this oxidant on cell
membranes (Rock et al., 1996).
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Turmeric, derived from the plant Curcuma
longa, is a gold-colored spice commonly used on the
Indian subcontinent, not only for health care but also
for preservation of food and as a yellow dye for
textiles. Curcumin has been shown to exhibit anti-
oxidant, anti-inflammatory, antiviral, antibacterial,
antifungal, and anticancer activities and thus has a
potential against various malignant diseases, diabetes,
allergies, arthritis, Alzheimer disease, and other
chronic illnesses (Huang et al., 1994; Piper et al.,
1998 and Lal et al., 2000)

These effects are mediated through the
regulation of various transcription factors, growth
factors, inflammatory cytokines, protein kinases, and
other enzymes. Curcumin exhibits activities similar
to recently discovered TNF blockers (e.g; humira,
remicade and enbrel), vascular endothelial cell
growth factor blocker (e.g; avastin), human epidermal
growth factor receptor blockers (e.g; erbitux,
erlotinib, and geftinib), and HER2 blocker
(Chattopadhyay et al., 2004; Hong et al., 2004 and
Prasad et al., 2004 and Heibashy & EIl-Nahrawy;
2008).

Gukovsky ef al. (2003) reported that curcumin
ameliorates pancreatitis in two rat models. In both
cerulein pancreatitis and pancreatitis induced by a
combination of ethanol diet and low-dose curcumin,
curcumin decreased the severity of the disease.
Curcumin markedly inhibited NF-kB and AP-1, IL-6,
TNFa, and iNOS in the pancreas. Based on these
studies, Gukovsky et al. suggested that curcumin may
be useful for treatment of pancreatitis.

Soni et al. (1992) examined the effect of
curcumin on serum levels of cholesterol and lipid
peroxides in 10 healthy human volunteers. A dose of
500 mg of curcumin per day for 7 days significantly
decreased the level of serum lipid peroxides (33%),
increased HDL cholesterol (29%) and decreased total
serum cholesterol (11.63%). The results suggest
curcumin as a chemopreventive substance against
arterial diseases.

Numerous studies have been performed on the
biotransformation of curcumin. Lin et al. (2000)
showed that curcumin was first biotransformed to
dihydrocurcumin and tetrahydrocurcumin and that
these compounds subsequently were converted to

monoglucuronide conjugates. Thus, curcumin-
glucuronide, dihydro-curcumin-glucuronide,
tetrahydrocurcumin-glucuronide and
tetrahydrocurcumin are major metabolites of
curcumin in mice.

To test the hypothesis that curcumin

metabolites resemble their progenitor in that they can
inhibit COX-2 expression, curcumin and four of its
metabolites at a concentration of 20 mM were
compared in terms of their ability to inhibit phorbol



Journal of American Science, 2011;7(7)

http://www.americanscience.org

ester-induced prostaglandin E2 (PGE2) production in
human colonic epithelial cells. Curcumin reduced
PGE2 levels to preinduction levels, whereas
tetrahydrocurcumin,  hexahydrocurcumin, and
curcumin sulfate had only weak PGE2 inhibitory
activity, and hexahydrocurcuminol was inactive. The
results suggested that (a) the major products of
curcumin biotransformation by hepatocytes occurred
only at low abundance in rat plasma after curcumin
administration and (b) metabolism of curcumin by
reduction or conjugation generates species with
reduced ability to inhibit COX-2 expression (Lin et
al., 2000; Ishida et al., 2002; Gukovsky et al., 2003
and Heibashy and El-Nahrawy,2008). Because the
gastrointestinal tract seems to be exposed more
prominently to unmetabolized curcumin than any
other tissue, the results support the clinical evaluation
of curcumin as a colorectal cancer chemopreventive
agent.

Treated acute pancreatitis rats with curcumin
led to a significant amelioration in all studied
parameters dependent on time of treatment (Tables 4,
5 & 6). These results may be due to the powerl of
curcumin which suppresses the activation of the
transcription factor NF-KB, which regulates the
expression of proinflammatory gene products,
downregulates the expression of COX-2, an enzyme
linked with most types of inflammations; inhibits the
expression of another proinflammatoryenzyme 5-
LOX; downregulates the expression of various cell
surface adhesion molecules that have been linked
with inflammation; downregulates the expression of
various inflammatory cytokines including TNF, IL-1,
IL-6, IL-8 and chemokines and a potent antioxidant
of curcumin which reduces free radical production
and stabilizes cell membrane. These data are in
agreement with those obtained by Chattopadhyay et
al. (2004); Hong et al. (2004); Prasad et al. (2004);
Lantz et al. (2005); Lee et al. (2005); Gulcubuk ef al.
(2006); Tunstall et al. (2006) and Heibashy & El-
Nahrawy (2008).

While, prooxidants are consider mediators of
numerous diseases, antioxidants are generally
believed to delay or halt the disease. However, this
paradigm is not always valid as most cytokines
mediate their effects through prooxidant mechanisms.
Reactive oxygen species (ROS) also play an
important role in cell-mediated cytotoxicity (CMC)
of the immune system. Numerous reports indicate
that curcumin could mediate both prooxidant and
antioxidant roles. First, curcumin could induce the
expression of ROS, which plays an important role in
the antiproliferative effects of this molecule (Prasad

490

et al., 2004; Lantz et al., 2005 and Lee ef al., 2005).
Second, curcumin binds thioredoxin reductase (TR)
and converts this enzyme to NADPH oxidase, thus
leading to the production of ROS. Because TR is
overexpressed in tumor cells, curcumin kills tumor
cells through this mechanism. (Rao et al., 1995; Lal
et al., 2000; Gulcubuk et al., 2006; Tunstall et al.;
2006 and Heibashy & El-Nahrawy, 2008). Third,
curcumin suppresses lipid peroxidation (Gulcubuk et
al., 2006; Tunstall ef al.; 2006 and Heibashy & El-
Nahrawy, 2008). Fourth, curcumin increases the
expression of intracellular glutathione
(Chattopadhyay et al., 2004; Hong et al., 2004 and
Prasad et al., 2004 and Heibashy & El-Nahrawy;
2008). Fifth, curcumin could also play an antioxidant
role through its ability to bind iron (Jiao et al., 2006).

All these reports combined suggest the ability
of curcumin to modulate the redox status of the cells.
So, curcumin can modulate the cellular action of
various growth factors and cytokines. However,
curcumin has the ability to downregulate the effect of
epidermal  growth  factor  (EGF)  through
downregulation of expression and activity of EGF
receptors (Smith et al., 2004; Chen et al., 2006 and
Kim et al, 2006). Curcumin downregulates the
activity of human EGFR-2 (called HER2/neu) which
is a growth factor receptor closely linked with cancer
of breast, lung, kidney and prostate (Hong et al.,
1999). Also, curcumin suppresses the action of
intereleukin (IL-6) through the downregulation of
STATS3 activation and modulates the action of TNF
(Chattopadhyay et al., 2004; Hong et al., 2004 and
Prasad et al., 2004 and Heibashy & El-Nahrawy;
2008).

Maximum amelioration occurred in tested
parameters of acute pancreatitis rats treated with both
antioxidants (Taurine and curcumin). These results
may be attributed to the synergistic effects of both
antioxidants which act as anti-cancer agents (Table
3).

In conclusion, this study substantiates that
taurine and curcumin, through their marked
antioxidant activities, coupled with favorable anti-
cancer effects salvages in acute pancreatitis of rats
induced by cerulein administration depending on the
time of treatment.
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Table (4): Amelioration effects of the administration of tarurine or curcumin and their mixture on serum
tumor marker profile (CEA, CA19.9, CA72.4 and CA242) in acute pancreatic rats

Pancreatic
Normal rats Pancreatic Pancreatic cancer Pancreatic cancer cancer +
Parameters (n=15) cancer + Tarurine + Curcumin Tarurine +
rats(n=15) rats(n=15) rats(n=15 Curcumin
rats(n=15)
CEA 10 Days 0.22+0.005* 3.26+0.047° 2.68+0.039" 2.86+0.042" 2.37+0.038"
20 Days 0.23+0.006" 3.79+0.052° 2.41+0.036" 2.71+0.039" 2.03+0.031°
30 Days 0.23+0.005" 3.86+0.059° 2.07+0.032° 2.47+0.037" 1.74+0.028"
10 Days 7.86+0.109* 54.66+1.2928 46.52+1.127" 50.93+1.238" | 40.88+1.102"
CAioy 20 Days 7.79+0.104" 58.37+1.322° 40.46+1.0397 45 .82+1.163F 34.02+1.083°
30 Days 7.83+0.106" 61.58+1.419° 33.81+1.076° 40.97+1.1147 28.56+1.039"
10Days 4.21+0.087% 22.53+0.227° 18.02+0.217¢ 20.36+0.221" 16.23+0.212°
CAna 20 Days 4.19+0.092% 22.71+0.2328 16.35+0.211° 17.98+0.216° 13.24+0.197"
30 Days 4.22+0.089"* 22.74+0.238" 13.04+0.219F 16.11+0.214° 10.18+0.186%
10 Days 3.57+0.071% 20.35+0.147° 15.48+0.126" 16.87+0.34" 14.62+0.125"
CAzp 20Days 3.54+0.069" 25.02+0.159° 13.27+0.118F 14.58+0.123" 10.54+0.105%
30 Days 3.55+0.071% 28.97+0.168° 10.59+0.109¢ 13.11+0.1237 7.48+0.093%

- Values are expressed as mean + SE.
ABCDERGHLLE Means with a common superscript within a row are not significantly different (P>0.05).

—n = number of rats

Table (5): Amelioration effects of the administration of tarurine or curcumin and their mixture on serum a-
amylase, lipase activities and trypsinogen activation peptide (TAP) concentration in acute pancreatic rats

. Pancreatic
Pancreatic .
N 1 rats Pancreatic cancer cancer + Pancreatic cancer cancer +
Parameters ormalra + Curcumin Tarurine +
(n=15) rats(n=15) Tarurine _ .
rats(n=15) rats(n=15 Curcumin
rats(n=15)
a-Amylase 10 Days 188.19+2.612% 1237.2148.357° 911.32+6.534° 927.1146.613° 811.42+4.983%
(U/L) 20 days 185.47+2.588% 1391.4149.185° 727.43+5.937° 731.69+5.886" 529.71+4.589"
30 days 187.39+2.595" 1251.92+0.059° 538.11+4.612" 543.31+4.722" 310.27+3.816"
10 Days 93.12+1.112% 424.13+2.9328 336.2142.457° 387.91+2.712° 281.14+2.237°
Lipase 20 days 92.78+1.104" 396.46+2.717° 272.93+2.128" 350.72+2.426° 201.91+1.924"
(U/L) 30 days 92.94+1.117% 390.58+2.687° 198.36+1.827" 323.61+2.398™" 163.57+1.492°
10Days 9.47+0.263" 25.31+0.527° 21.19+0.482F 23.64+0.508" 19.04+0.388"
TAP 20 days 9.43+0.261* 27.56+0.613° 18.86+0.429F 21.24+0.486° 15.93+0.364"
(ng/ml) 30 days 9.49+0.258" 30.71£0.672° 16.27+0.387° 15.13£0.417" 13.47£0.319%

- Values are expressed as mean + SE.
ABCDERGHLLE Means with a common superscript within a row are not significantly different (P>0.05).

—n = number of rats

Table (6): Amelioration effects of the administration of Tarurine or Curcumin and their mixture in GSH
content, Gpx activity, TBARS, MPO concentrations in cute pancreatic rats tissue in acute pancreatic rats

. Pancreatic Pancreatic
. Pancreatic cancer +
Normal rats Pancreatic cancer . cancer + cancer +
Parameters _ _ Tarurine . s
(n=15) rats(n=15) rats(n=15) Curcumin Curcumin
rats(n=15 rats(n=15)
GSH 10 Days 14.52+0.487" 6.62+0.265" 7.58+0.289" 7.49+0.291° 8.22+0.327"
(mg / g protein) 20 days 14.61+0.491* 6.13+0.239° 8.32+0.321° 8.18+0.316" 9.81+0.392"
30 days 14.57+0.491* 6.07+0.228° 9.76+0.386" 9.63+0.379" 11.57+0.413%
Gex 10 Days 73.31£1.072% 40.78+0.663" 47.24+0.692° 46.93+0.687" 49 87+0.729"
(umol/min / g 20 days 71.97+1.069* 36.19+0.614° 50.43+0.727" 50.09+55.78" 56.31+0.8117
protein) 30 days 72.58+1.074" 35.88+0.597° 56.12+0.809" 55.78+0.789" 60.57+0.868°
TBARS 10Days 2.11+0.071* 4.63+0.092° 4.09+0.087" 4.13+0.089° 3.7240.081"
(nmol/ 100mg 20days 2.08+0.069" 4.9120.104° 3.66+0.078" 3.74+0.081" 3.19£0.075"
Protein) 30 days 2.09+0.068" 5.05+0.109° 3.07+0.072° 3.13+£0.076"° 2.77+0.073°
MPO 10 Days 9.17+0.371* 29.34+0.934° 25.51+0.782" 27.82+0.819" 24.62+0.718"
(U/mg protein) 20 days 9.11+0.369* 33.78+1.123° 21.16+0.734" 24.36+0.752F 17.39+0.641°
30 days 9.21+0.378" 36.85+1.3598" 16.8420.629° 20.93+0.714" 12.04+0.527%

- Values are expressed as mean + SE.
ABCDERGHLLE Means with a common superscript within a row are not significantly different (P>0.05).

—n = number of rats
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