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Abstract

The present study was undertaken to evaluate the ameliorative effects of umbelliferone in cerulein-
induced acute pancreatitis. A total of 30 Swiss albino mice (6-8 weeks old) were procured, maintained
under standard laboratory conditions, and acclimatized for one week. The animals were randomly
divided into five groups, each consisting of six mice, and the study was carried out over a period of
seven days. The sham control group received normal saline intraperitoneally, while the disease control
group was administered cerulein (50 pg/kg body weight) intraperitoneally in six doses at one-hour
intervals on day 7. The umbelliferone control group received umbelliferone (60 mg/kg body weight,
orally) once daily for seven days. Another group was pretreated with umbelliferone (60 mg/kg body
weight, orally) for seven consecutive days, followed by cerulein administration (50 pg/kg body weight,
intraperitoneally, six doses at one-hour intervals) on day 7. The standard treatment group received
dexamethasone (10 mg/kg body weight, intraperitoneally) daily for seven days along with a cerulein
challenge on day 7. On the final day of the experiment, body weights were recorded and analyzed. No
significant changes in body weight were observed among the groups compared to the normal control
group (p<0.05), suggesting that the short experimental duration and the acute nature of cerulein-
induced pancreatitis that did not produce marked effects on overall body weight.
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Introduction
Acute pancreatitis (AP) is an inflammatory condition of the pancreas and represents one of
the most common causes of hospital admission among gastrointestinal disorders worldwide
(Lankisch et al., 2015) M. The global incidence of AP has been steadily rising, and nearly
20% of patients develop severe forms of the disease that are associated with considerable
morbidity and mortality(Lund et al., 2006, Rau et al., 1997) > 3. The condition is
characterized by sudden pancreatic inflammation accompanied by elevated levels of
digestive enzymes in the bloodstream, including amylase and lipase, even in the absence of
specific therapeutic intervention (Spanier et al., 2008) [,
The complications associated with AP are largely related to systemic inflammatory responses
and dysfunction of vital organs. Patients with severe pancreatitis may develop complications
such as cardiogenic shock, renal and respiratory insufficiency, cardiac dysfunction, and
hepatic injury. In advanced cases, the inflammatory process may extend beyond the pancreas
and lead to failure of distant organs, ultimately resulting in multiple organ dysfunction
syndrome (Lankisch and Banks, 2013) I, AP is characterized by interstitial edema, cellular
vacuolization, inflammatory infiltration, and necrosis of pancreatic acinar cells. The disease
is commonly triggered by factors such as excessive alcohol intake, biliary tract disorders,
certain medications, and invasive procedures involving the pancreatic and biliary ducts (Ho
and Frey, 1995, Beger et al., 1997) 671,
Experimental animal models are widely employed to investigate the mechanisms underlying
pancreatic injury and to evaluate potential therapeutic agents. Among the available models,
cerulein-induced acute pancreatitis is a widely used experimental model for investigating the
pathogenesis of pancreatitis and the associated damage to multiple organs (Frossard et al.,
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1999) [l Cerulein, a cholecystokinin analogue, when
administered at supramaximal doses (50 pg/kg in mice),
induces a mild and reversible form of pancreatitis that
closely resembles several biochemical and histopathological
features of the human disease (Yamaguchi et al., 1989) [,
This model is particularly valuable because it rapidly
produces oedematous pancreatitis accompanied by increased
serum amylase and lipase levels, oxidative stress,
inflammatory responses, and activation of nuclear factor-xB
(NF-Kb) signaling pathways (Huang et al., 2013) 11,

During experimental studies, body weight is routinely
monitored as an indicator of the overall health status and
metabolic condition of laboratory animals, and may reflect
the systemic effects of disease induction and treatment.
Umbelliferone (UMB) also known as 7-hydroxyxcoumarin,
is a naturally occurring coumarin derivative present in
several plant species including coriander, carrot, and garden
angelica (Mazimba, 2017) I, Previous investigations have
demonstrated that UMB possesses a variety of
pharmacological activities, including antioxidant, anti-
inflammatory, and anti-apoptotic effects(Gan et al., 2018,
Germoush et al., 2018) [*2 131, These biological properties
suggest that umbelliferone may offer protective benefits in
inflammatory conditions associated with oxidative stress.
However, the protective role of umbelliferone in cerulein-
induced AP remains unclear. Therefore, this study aimed to
evaluate its effects, with emphasis on body weight as an
indicator of the animal’s physiological status.

Materials and Methods

Chemicals

Cerulein  was obtained from Sigma-Aldrich and
Umbelliferone was obtained from Tokyo Chemicals
Industry Co., Ltd.

Experimental Animals

Thirty male Swiss albino mice (6-8 weeks old) weighing 22-
30 g were obtained from Jeeva Life Sciences, Hyderabad,
India. The animals were housed in a clean environment
maintained at an ambient temperature of 22-24 °C with a 12
h light/dark cycle. Before the initiation of the study, mice
were acclimatized for a period of seven days. Throughout
the experiment, animals received standard laboratory pellet
feed and had free access to water. The study was performed
in accordance with CPCSEA guidelines.

Experimental Design

The mice were randomly divided into five groups, with six

animals in each group and treated according to the

experimental protocol for a duration of 7 days. The selected
doses of umbelliferone and cerulein were adopted from
existing literature reports.

1. Normal control: Animals received normal saline i.p. for
7 consecutive days.

2. Cerulein control: Animals were administered cerulein
(50 pg/kg, i.p.) in six injections at 1-hour intervals on
day 7.

3. Umbelliferone (UMB): UMB (60 mg/kg, p.0) was
administerd for 7 days.

4. Umbelliferone + Cerulein group: Animals were
pretreated with UMB (60 mg/kg, p.o), followed by
administered of cerulein (50 pg/kg, ip.) in six
injections at 1-hour intervals on day 7.
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5. Dexamethasone + Cerulein: animals were pretreatment
with dexamethasone (10 mg/kg, i.p.) for 7 days,
followed by administration of cerulein (50 pg/kg b.w.,
i.p.) in six injections at 1-hour intervals on day 7.

Monitoring of body weight

Body weights of all animals were recorded on day 7 using a
digital balance (Shimadzu Pvt. Ltd) to assess differences
among the experimental groups.

Statistical analysis

Data were expressed as Mean = SEM and analyzed
statistically using on-way analysis of variance (ANOVA),
followed by Duncan’s post hoc test for intergroup
comparisons (n = 6 animals per group). Statistical analysis
was performed using IBM SPSS Statistics version 21.0.
Differences were considered statistically significant at
p<0.05.

Results

Body weights

The bod weights of animals in the different groups remained
unchanged, with no significant difference compared to the
normal control group. The results are presented in Table 1
and Fig. 1.

Table 1: Average body weight (g) of different groups of mice

Group Day 7
1. Normal Control 23.36x0.87
2. Cerulein Control 20.54+1.05
3. Umbelliferone Control 22.96+0.91
4. Umbelliferone + Cerulein 23.89+1.03
5. Dexamethasone + Cerulein 23.58+1.18
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Fig 1: Effect of umbelliferone on body weight.
Discussion

Acute pancreatitis is an inflammatory disorder characterized
by a broad spectrum of clinical manifestations, ranging from
a mild, self-limiting condition in most cases (75-80%) to a
severe form that can lead to multisystem organ failure,
sepsis, and mortality (Wu, 2000) . Current treatment
approaches mainly focus on alleviating pain, controlling
inflammation, and managing related infections (Greenberg
etal., 2016) [*,

Cerulein-induced pancreatitis is a commonly used
experimental model that reproduces several pathological
features observed in human acute pancreatitis (Gorelick et
al., 1993) &el,

Phytocostituents possess antioxidant and anti-inflammatory
properties, which may be beneficial in the management of
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inflammatory diseases (Allawadhi et al., 2018) 71, In the
present study, umbelliferone was selected to evaluate its
protective effect against cerulein-induced acute pancreatitis.
UMB is a naturally occurring coumarin that is widely found
in members of the Rutaceae and Asteracerae families
(Mazimba, 2017) &4,

In the present study, body weight remained comparable
among all experimental groups throughout the experimental
period. The absence of significant changes suggests that
induction of acute pancreatitis by cerulein did not markedly
influence the overall metabolic or nutritional status of the
animals. In this experimental model, cerulein was
administered as six intraperitoneal injections on the seventh
day following pretreatment, and the animals were sacrificed
six hours after the final injection. The relatively short
interval between pancreatitis induction and sacrifice may
explain the lack of noticeable alterations in body weight, as
systemic effects influencing body mass generally require a
longer duration to become evident. Similar findings have
been reported in previous studies using cerulein-induced
acute pancreatitis models, where body weight remained
largely unaffected during the short experimental period
(Bansod et al., 2021) (8, Furthermore, pretreatment with
umbelliferone did not result in any significant increase or
decrease in body weight, indicating that the compound was
well tolerated and did not produce adverse effects on the
physiological condition of the animals. These observations
suggest that both the experimental induction protocol and
umbelliferone treatment did not compromise the general
health status of the animals during the study period.

Conclusion

Overall, the absence of significant changes in body weight
across all groups, including those administered cerulein (50
pg/kg b.w., i.p), indicates that the experimental procedures
and treatments were tolerated and did not induce systemic
toxicity. This stability further supports that the observed
effects are not confounded by alterations in general
physiological status.

Acknowledgements

The authors express their sincere gratitude to the College of
Veterinary Science, P. V. Narasimha Rao Telangana
Veterinary  University (PVNRTVU), Rajendranagar,
Hyderabad, for providing the necessary facilities to carry
out thids research work.

Conflict of Interest
The authors declare that they have no conflict of interest.

References

1. Lankisch PG, Apte M, Banks PA. Acute pancreatitis.
Lancet. 2015;386(9988):85-96.

2. Lund H, Tgnnesen H, Tgnnesen MH, Olsen O. Long-
term recurrence and death rates after acute pancreatitis.
Scand J Gastroenterol. 2006;41(2):234-238.

3. Rau B, Uhl W, Biichler MW, Beger HG. Surgical
treatment of infected necrosis. World J Surg.
1997;21(2):155-161.

4. Spanier BM, Dijkgraaf MG, Bruno MJ. Epidemiology,
aetiology and outcome of acute and chronic
pancreatitis; an update. Best Pract Res Clin
Gastroenterol. 2008;22(1):45-63.

https://www.biochemjournal.com

5. Lankisch PG, Banks PA. Pancreatitis. Berlin: Springer;
2013.

6. Ho HS, Frey CF. Gastrointestinal and pancreatic
complications associated with severe pancreatitis. Arch
Surg. 1995;130(8):817-823.

7. Beger HG, Rau B, Mayer J, Pralle U. Natural course of
acute pancreatitis. World J Surg. 1997;21(2):130-135.

8. Frossard JL, Saluja A, Bhagat L, Lee HS, Bhatia M,
Hofbauer B, et al. The role of intercellular adhesion
molecule 1 and neutrophils in acute pancreatitis and
pancreatitis-associated lung injury. Gastroenterology.
1999;116(3):694-701.

9. Yamaguchi H, Kimura T, Mimura K, Nawata H.
Activation of proteases in cerulein-induced pancreatitis.
Pancreas. 1989;4(5):565-571.

10. Huang H, Liu Y, Daniluk J, Gaiser S, Chu J, Wang H,
et al. Activation of nuclear factor-xB in acinar cells
increases the severity of pancreatitis in mice.
Gastroenterology. 2013;144(1):202-210.

11. Mazimba O. Umbelliferone: sources, chemistry and
bioactivities review. Bull Fac Pharm Cairo Univ.
2017;55(2):223-232.

12. Gan J, Qian W, Lin S. Umbelliferone alleviates
myocardial ischemia: the role of inflammation and
apoptosis. Inflammation. 2018;41(2):464-473.

13. Germoush MO, Othman SlI, Al-Qaraawi MA, Al-Harbi
HM, Hussein OE, Al-Basher G, et al. Umbelliferone
prevents  oxidative  stress, inflammation and
hematological alterations, and modulates glutamate-
nitric oxide-cGMP signaling in hyperammonemic rats.
Biomed Pharmacother. 2018;102:392-402.

14. Wu XN. Current concept of pathogenesis of severe
acute pancreatitis. World J Gastroenterol. 2000;6(1):32-
36.

15. Greenberg JA, Hsu J, Bawazeer M, Marshall J,
Friedrich JO, Nathens A, et al. Clinical practice
guideline: management of acute pancreatitis. Can J
Surg. 2016;59(2):128-140.

16. Gorelick FS, Adler G, Kern HF. Cerulein-induced
pancreatitis. In: Go VLW, DiMagno EP, Gardner JD,
Lebenthal E, Reber HA, Scheele GA, editors. The
pancreas: biology, pathobiology, and disease. 2nd ed.
New York: Raven Press; 1993. p. 501-526.

17. Allawadhi P, Khurana A, Sayed N, Kumari P, Godugu
C. Isoproterenol-induced cardiac ischemia and fibrosis:
plant-based approaches for intervention. Phytother Res.
2018;32(10):1908-1932.

18. Bansod S, Godugu C. Nimbolide ameliorates pancreatic
inflammation and apoptosis by modulating NF-
«B/SIRT1 and apoptosis signaling in acute pancreatitis
model. Int Immunopharmacol. 2021;90:107246.

Author’s Details

Priya Chinnabathinni

M.V.Sc scholar, Department of Veterinary Pharmacology &
Toxicology, P.V. Narasimha Rao Telangana Veterinary
University, College of Veterinary Science, Rajendranagar,
Hyderabad, Telangana, India

G Swapna

Associate  Professor,  Department of  Veterinary
Pharmacology & Toxicology, PVNRTVU, C.V.Sc,
Mamnoor, Warangal, Telangana, India

~103~


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research

P Shiva Kumar

Associate  Professor,  Department  of  Veterinary
Pharmacology & Toxicology, PVNRTVU, C.V.Sc,
Rajendranagar, Hyderabad, Telangana, India

K Satish Kumar
Professor & Dean of student affairs, PVNRTVU,
Rajendranagar, Hyderabad, Telangana, India

B Ramya

Associate Professor & University Head, Department of
Veterinary Pathology, PVNRTVU, C.V.Sc, Rajendranagar,
Hyderabad, Telangana, India

B Rajendar

Associate  Professor,  Department of  Veterinary
Pharmacology & Toxicology, PVNRTVU, C.V.Sc,
Rajendranagar, Hyderabad, Telangana, India

Gopala Reddy A

Professor &amp; University Head, Department Of
Veterinary Pharmacology &  Toxicology,PVNRTVU,
C.V.Sc, Rajendranagar, Hyderabad, Telangana, India

Shireesha Koolla

M.V.Sc scholar, Department of Veterinary Pharmacology
&amp; Toxicology, PVNRTVU, C.V.Sc, Rajendranagar,
Hyderabad, Telangana, India

S Amani

M.V.Sc scholar, Department of Veterinary Pharmacology
&amp; Toxicology, PVNRTVU, C.V.Sc, Rajendranagar,
Hyderabad, Telangana, India

Y Poojitha

M.V.Sc scholar, Department of Veterinary Pathology,
PVNRTVU C.V.Sc, Rajendranagar, Hyderabad, Telangana,
India

Hanuman D

Ph.D Scholar, Department of Veterinary Pharmacology
&amp; Toxicology, PVNRTVU, C.V.Sc, Rajendranagar,
Hyderabad, Telangana, India

~ 104~

https://www.biochemjournal.com



https://www.biochemjournal.com/

