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ABSTRACT

Many young adults suffer in chronic stress for transition to college or university from home or school. Chronic
stress significantly affects various physiological systems of our body. The aims of this review article to analyze the
impact of chronic stress on pancreatic health among young adults engaged in higher study in abord. This review
paper critically analyzes the existing literature to explore the complex relationship between chronic stress and risk
of pancreatitis. The hypothalamic-pituitary-adrenal (HPA) axis is a neuroendocrine pathway involved body’s
response to stress by enhancing secretion of glucocorticoids (GC) from adrenal cortex. In acute stress GC level is
maintained by negative feedback mechanism. In chronic stress GC level is increased in plasma due to
development of GC insensitivity. Prolonged exposure to high GC level from chronic stress may induce
upregulation of proinflammatory gene transcription and down regulation of anti-inflammatory gene transcription
and the subsequent release of more proinflammatory cytokines to enhance pancreatitis. Activation of HPA axis and
inflammation are linked to oxidative stress. Oxidative stress produces necrosis of various cells including acinar
cells. The oxidative stress and its constant companion inflammation play critical roles in the pathogenesis of
pancreatitis. Chronic stress augments the development of obesity from changed lifestyle. Obesity may result in
the increase plasma triglyceride and increase risk of cholelithiasis, both are well-known contributors of
pancreatitis. Obesity as persistent low-grade inflammation induces hypoalbuminemia and severity of
hypertriglyceridemia-induced acute pancreatitis. Thus, this review article suggested that chronic stress augments
the risk of pancreatis by inducing glucocorticoids resistance and lifestyle modification. Social support is the most
important tool to overcome prolonged stress induced by transition to abord and to minimize risk of pancreatitis.

KEYWORDS: Chronic stress, oxidative stress, pancreatitis, inflammation, lifestyle, obesity.

INTRODUCTION

Stress is threatened homeostasis from physical or mental
forces or both.™ It is the effect of anything that threatens
the constancy of the internal environment. A stressor is a
stimulus that disrupts the homeostasis and activates
variety of chemical, physiological processes and
behavioral coping mechanisms to restore homeostasis.
Stressors are physical (physiological) and psychological.
Stressor-induce physiological and behavioral changes is
known as stress response. On the basis of duration, stress
is categorized into acute and chronic. Acute stress is
short term stress results from immediate stressors. This
leads to fight-or-flight temporary physiological response.
Chronic stress occurs due to persistent of stressor over an
extended period. Prolong exposure to chronic stress led
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to cumulative physiological and psychological effects
and increasing the risk of health problems like
carcgi]cwascular disease, anxiety, depression, inflammation
etc.l?

Acute pancreatitis is an acute inflammation of the
pancreas characterized by severe epigastric pain with
elevated serum pancreatic enzyme.”! The main events
occurring in the exocrine pancreas that initiate AP
include inhibition of secretion, intracellular activation of
pancreatic proteases and generation of inflammatory
mediators.”! Patients with more severe conditions can
develop systemic inflammatory response syndrome
which may be accompanied by multiorgan failure.
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Stress is threatened homeostasis from physical or mental
forces or both. Acute -short-term stress decreases the
severity of experimentally induced pancreatitis. The
worsening effects of chronic stress on the exocrine
pancreas have received relatively little attention. This
review will focus on the influence of chronic stress for
transition to higher study in acute pancreatitis.

What is Stress?

Stress can be described as an adversive event (i.e.
physical. Mental or emotional) that threatens the
wellbeing of an individual. It is the effect of anything
that threatens the constancy of the internal environment.
A stressor is a stimulus that disrupts the homeostasis and
activates variety of chemical, physiological processes
and behavioral coping mechanisms to restore
homeostasis and promote survival. Stressors are physical
(physiological) and psychological. Physical stressors
refer to biological agents (virus, bacteria, parasites etc.)
or external forces (e.g. radiation, noise etc.) that can
modulate and/or elicit physiological response.”
Psychological stressors are social and physical
environmental circumstances that challenge the adaptive
capabilities and resources of an organism.’! Stressor-
induce physiological and behavioral changes is known as
stress response. The stress response is complex interplay
of neural endocrine and immune mechanisms. On the
basis of duration of stress is categorized into acute and
chronic. Acute stress is short term stress results from
immediate stressors. This leads to fight-or-flight
temporary physiological response like increase heart rate,
release of more adrenaline etc. Chronic stress occurs due
to persistent of stressor over an extended period.
prolonged exposure to chronic stress led to cumulative
physiological and psychological effects and increases the
risk of health problems like cardiovascular disease,
anxiety, depression, inflammation etc.

What is acute pancreatitis?

Acute pancreatitis is an inflammatory disorder of the
pancreas that may cause life-threatening complications.
The main events occurring in the exocrine pancreas that
initiate it include inhibition of secretion, intracellular
activation of pancreatic proteases and generation of
inflammatory mediators.”? These events are correlated
with morphological changes in pancreatic acini viz.
retention of enzymes, formation of large vacuoles
containing both digestive enzymes and lysosomal
hydrolases and necrosis in human acute pancreatitis.®
Patients with more severe conditions can develop
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systemic inflammatory response syndrome which may be
accompanied by multiorgan failure.”!

Epidemiological evidence suggests that the most
common causes of AP are (i). gallstone disease, (ii) long
term alcohol consumption and (iii)
hypertriglyceridemia, ™1 However, in 5% to 25% cases
remain unclear. According to the Atlanta Criteria, 2 of
the following 3 criteria need to be present for the
diagnosis of AP: (i) Abdominal pain (epigastric) (ii).
Serum amylase and / or lipase more than 3 times the
upper normal limit (iii). Abnormal abdominal cross-
sectional imaging findings suggestive of AP.'? AP is
divided into three grades: Mild (no organ failure or local
complications), moderate (transient organ failure or local
complications) and severe (persistent organ failure).*!
Organ failure in AP is categorized into two: early
primary organ failure which occurs within 72 hours due
to systemic inflammation and late secondary organ
failure which typically develop after one week and is
linked with infectious pancreatic necrosis. In respect to
pathological morphology, AP is divided in to two
categories: necrotizing and interstitial edematous.™**
Mild Ap is under interstitial edematous category whereas
moderate to severe are under necrotizing category.

Chronic Stress for Transition to College or University
From Home or School

Mental health of many young adults are significantly
affected by their transition to college or university from
home or school.™ The demands of academic
performance, the challenge of independent living and
learning and need to establish social connection
contribute to the psychological wellbeing.*® Social
isolation, loneliness and poor social integration are
potent risk factors for psychological stress.’®! Lifestyle
factors such as physical activity, sleep quality, nutrition,
substance use and social relationship are closely linked
to the mental health outcomes. Physical activity is
associated with lower levels of stress, anxiety and
depression.'”! Sleep disturbance like irregular sleep
pattern, insufficient sleep duration and poor sleep quality
are common among students of higher education. Sleep
disruption increases susceptibility to mental health
disorders.® The relationship between sleep and mental
health is bidirectional, poor mental health induces sleep
problem which further detoriates mental health by
creating a vicious cycle.™ Substance use including
alcohol, tobacco and recreational drugs can exacerbate
mental health problem.”%

ISO 9001:2015 Certified Journal | 19



Pramanik.

European Journal of Biomedical and Pharmaceutical Sciences

| Home / Schooll

Transition

College /

University

Demand of academic| | Independent Iearningl

Independent living

Establishment of

Lonelyness

performance

social connection

Mental Stress

Change in lifestyle

Increase

Physical inactivity

Poor sleep qualityl |Smoking| Alcohol intake

Intake of recretional

Screen time

Chronic Stress

drugs

P

Fig. 1: Hypothesis of Development of Chronic Stress Among Young Adults From Transition to Higher Study.

Psychological Stress, oxidative stress and pancreatitis
Biological response to external stresses e.g.,
psychological stress involves a complex interaction
among the nervous, endocrine and immune system.?!
Stress activates hypothalamic-pituitary-adrenal axis in
the neuroendocrine system leads to secretion of
glucocorticoids that interconnect central nervous system
and immune system.”? Literature survey indicates that
activation of HPA axis and inflammation are linked to
oxidative stress.® Many studies suggest that the chronic
psychological stress is linked oxidative stress.”

The disbalance between free radical (ROS) formation
and antioxidant capacity to neutralize them as oxidative
stress. Thus, oxidative stress is caused by a combination
of increased production of ROS and impaired antioxidant
capacity. ROS are free radicals containing oxygen atoms
viz super oxide anions, hydroxyl radicals, hydrogen
peroxide, singlet oxygen etc. ROS produced by oxidative
stress can cause cell necrosis or apoptosis by various
ways: i). Mitochondrial dysfunction and disruption of
lipid and lysosomal membranes (ii). Intracellular calcium
overload,”™ (iii). Enhances cell death by inducing
membrane  peroxidation,”®  (iv). Activation of
transcription nuclear factor NFkB,"! (v). production of
inflammatory mediators.

ROS are considered as important causes of pancreatic
cell death. Free radicals react with polyunsaturated fatty
acids in the cell membrane to induce damage of cell
membrane leading to cell death. Hydrogen peroxide
promotes apoptosis of acinar cells at low concentration
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and rapid necrosis at higher concentration.”®) Under
normal conditions, ROS are safely neutralized by
antioxidant defense system. The body’s antioxidant
defense network consists of endogenous and exogenous
system. The endogenous enzymic antioxidants are the
primary protection against oxidative stress. These
include super oxide dismutase (SOD), Catalase and
Glutathione peroxidase. These enzymes facilitate
detoxification of ROS. Nonenzymic antioxidant include
glutathione, uric acid, bilirubin and coenzyme Q10.
These are free radical scavengers, metal chelators and
modulators. These nonenzymic antioxidants operate
synergy with enzymatic antioxidants. Levels of
nonenzymic antioxidants are tightly regulated through
biosynthesis, recycling and dietary intake. An imbalance
increases the susceptibility to oxidative damage and
alters redox sensitive gene expression that are critical for
inflammation and immunity. Oxidative stress is caused
by a combination of increase production of ROS and
impaired antioxidant capacity.

Proinflammatory cytokines and oxidative stress trigger
each other by activating mitogen-activated protein
kinases and NFkB and amplify inflammatory cascade."!
Accumulation of TNF-alfa promotes production of IL-
1beta and IL-6 resulting in multiorgan damage. IL-1beta
and IL-6 determine the severity of acute pancreatitis.”*"!
Oxidative stress amplifies the inflammatory process
through the recruitment and release of inflammatory
mediators. Thus, oxidative stress and its constant
companion inflammation play critical roles in the
pathogenesis of pancreatitis.
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Fig-2: Hypothesis of Pathophysiological Impact of Chronic Stress on Pancreatic Acinar Cells.

Chronic Stress, Obesity and Inflammation

A growing body of research supports a bidirectional link
between obesity and mental health. On one hand chronic
stress and depression can leads to behaviors and
physiological changes that promote weight gain. On the
other hand, obesity itself can exacerbate stress due to
social stigma and biological factors. A meta-analysis
suggested that obesity is associated with 55% increased
risk of developing depression, while having depression
was associated with 58% higher risk of becoming
obese.*!

Stress-induced eating can contribute stress related
obesity. Stress can impair self-control in eating, leading
to higher caloric intake by consuming comfort foods that
are high in sugar and fat.®? Previous studies indicate that
stressed people tend to gravitate toward caloric rich
foods and may eat larger quantities than usual.®
Chronic stress elevates glucocorticoids level via
activation of hypothalamic-pituitary-adrenal axis which

(+)

L
>

Emotional
eating

Decrease Increase
physical activity screen time

promotes the development of visceral or central
obesity.®? Thus, repeated food intake to blunt stress,
creating a cycle where stress leads to overeating, which
can promote weight gain and subsequently more stress.

Stress is associated with insufficient as well as disturbed
sleep. Low quality or insufficient sleep increases
secretion of ghrelin and decreases leptin secretion.
Disturbs the balance of apPetite—reguIating hormones
induces to intake more foods.*! On the other hand, sleep
deprivation elevates stress and impaired cognitive
control which leads to enhance emotional eating.?*
Stressed individuals often experience fatigue that can
result in lower exercise frequency and tendency toward
sedentary activities like prolonged screen time. Thus,
stress creates a cascade of behavioral changes-
overeating, unhealthy food choice, sedentary life style
and poor sleep quality that synergistically increase the
risk of obesity.
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Fig.3: Hypothesis of Pathophysiological Mechanisms of Development of Chronic Stress-Induced Obesity.
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BMI is positively correlated with oxidative stress
markers (e.g. malondialdehyde) in serum.B Activities
of the antioxidant enzymes including super oxide
dismutase, catalase and glutathione peroxidase levels
were significantly lower in obese in compare to
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nonobese counterpart.*®! Obesity induces oxidative stress
by inducing multiple biochemical mechanisms like: i).
hyperleptinemia®?!  ii).  Hyperglycemia,*? iii).
Deficiencies of antioxidant vitamins and minerals,*" iv).
Chronic inflammation.*?
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Fig. 4: Hypothesis of Pathophysiological Mechanisms of Risk of Pancreatitis Among Chronic Stress-Induced

Obese.

Chronic Stress, Inflammation and Pancreatitis

The hypothalamic-pituitary-adrenal (HPA) axis is a
neuroendocrine pathway involved body’s response to
stress. Magnocellular neurons in the paraventricular
nuclei (PVN) hypothalamus synthesize and secrete
corticotropin releasing factor (CRF), the main regulator
of HPA axis. Acute stress triggers the activation of
Agouti-related protein (AgRP) neurons related with
glucocorticoids (GC) production.® Acute stress triggers
the activation of AgRP neurons. Neuropeptide-Y (NPY)
secreted from AgRP terminal inhibits GABAergic
neurons. As a result, inhibitory effect of GABA on CRF
neuron is withdrawn and leading to increase secretion of
CRF from PVN of hypothalamus. Signal from limbic
areas and prefrontal cortex stimulate secretion of
arginine vasopressin (AVP) from PVN. Both CRF and
AVP are released into hypophyseal portal system in the
median eminence and circulate to anterior pituitary. CRF
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act on corticotrope cell of anterior pituitary and stimulate
secretion of Adreno corticotropic hormone (ACTH) into
systemic circulation. AVP facilitates the release of ACTH
by binding to its vasopressin V1b receptor on the
corticotrope cells. The released ACTH binds to the type-
2 melanocortin receptor (MCR-2) of on Zona fasciculata
of adrenal cortex and stimulates synthesis and secretion
of glucocorticoids (GC) into general circulation. GC
secreted from adrenal cortex in response to stress and
following activation of HPA axis is responsible for
appropriate behavioral responses to stress along with
adaptive responses in metabolism, feeding and immunity.
GC is released for several hours and at a certain blood
concentration it exerts negative feedback on the
hypothalamic release of CRF and pituitary release of
ACTH. Thus stress-induced cortisol secretion is
normally curtailed through a negative feedback
mechanism to maintained overall homeostasis.[*!
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Acute Stress Exposure.

GC binds with cytosolic glucocorticoid receptor (GR)
which translocate to nucleus and regulate transcription of
genes. In absence of GC binding GRs are sequestered
into cytoplasm by a complex protein. Such proteins are
dissociated from GR after binding with GC. Following
binding GR-GC complex translocate to nucleus where it
can inhibit proinflammatory transcription factors such as
NFkB and AP-1 those initiate transcription of genes
encoding proinflammatory cytokines (like IL-1. IL-6,
TNF-alfa).” GC-GR complex also promotes
transcription of anti-inflammatory proteins (e.g. 1kB) via
GC response element. As an anti-inflammatory protein,
IkB sequestered proinflammatory transcription factor
NFkB in cytoplasm.“® Thus GC-GR complex down
regulates inflammation at molecular level via inhibition
of NFkB and AP-1, as well as initiation of anti-
inflammatory process via GRE and IkB.

However, under prolog stress exposure, cortisol levels
may become dysregulated leading to either
hypersecretion or development of GC insensitivity."”)
Long term stress is accompanied by failure of HPA axis
negative feedback leads to gradually elevates basal GC
levels which cannot be effectively reduced. At this stage
there is aggravation of inflammation.”® It is suggested
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that chronic elevated cortisol levels in blood decreases
the sensitivity of the hypothalamus to cortisol thereby
inhibiting negative feedback mechanism.*% Studies have
shown that chronic stress can induce glucocorticoid
resistance (GCR). The evidence for GCR in response to
chronic stress has been found in parents of children with
cancer and persons reporting loneliness.®™ Prolonged
exposure to GC from chronic stress may induce
upregulation of proinflammatory gene transcription and
the subsequent release of proinflammatory proteins.*”

GCR could be conferred at the level of receptor or in the
nucleus at the level of gene transcription. In the nucleus,
decrease transcription anti-inflammatory factors (e.g.,
IkB) and /or reduced inhibition of pro-inflammatory
transcription factors (e.g., NFkB, AP-1) could result in
upregulation of pro-inflammatory gene transcription
rather than down regulation. Wang et al showed that
chronic stress-induced GCR could cause significant and
persistently high levels of inflammatory cytokines such
as TNF-alfa; IL-1beta, IFN-gamma etc.® Thus, GCR
may play a permissive role in the upregulation pro-
inflammatory processes engendered by chronic mental
stress.
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TNF-alfa is involved in stress related. Secretion of TNF-
alfa by several stress stimuli has been demonstrated in
various cells including pancreatic acinar cells.®® Chronic
stress induced rat exhibits higher concentration of TNF-
alfa and neutrophil infiltration in pancreatic tissue
suggesting neutrophil as a source of TNF-alfa.””
Neutrophil directly induces intracellular trypsinogen
activation and cell death and indirectly neutrophil-
induced TNF-alfa is responsible for protease activation
and necrosis.®  Hypoxia-reoxygenation conditions

European Journal of Biomedical and Pharmaceutical Sciences

increases secretion of TNF-alfa by acinar cells from
oxidative stress.®™ TNF-alfa activates pancreatic nuclear
factor kB (NFkB), main transcriptional regulator of
inflammatory molecules. Literature suggested that
treatment of rat pancreatic acinar cell with high doses of
TNF-alfa increase production of IL-1beta, IL-4, IL-6, IL-
10 as well as TNF-alfa.® It was reported that TNF-alfa
activates PKC-delta and PKC- epsilon in pancreatic acini
of rats®? which activates NFkB and trypsinogen in rat
pancreatic acini and increase synthesis of CCK.
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Fig.6: Schematic Representation of Regulation of Secretion of Glucocorticoids and its Impact on Immunity in

Chronic Stress Condition.

Chronic Stress Lifestyle and Pancreatitis

The most reported behaviors used to cope with stress
included TV watching, surfing the internet, napping,
eating, drinking alcohol and smoking.®® Cigarette
smoking is significant risk factor for pancreatitis. The
primary metabolite of cigarette smoke has detrimental
effect on the acinar cells and zymogen secretion in the
pancreas. These effects leads to functional and
histological ~ changes  characteristic ~ of  acute
pancreatitis.®¥ A Danish population-based cohort study
reported that smoking is an independent risk factor of
pancreatitis.®” Recent studies suggested that cigarette
smoke extract significantly increase proinflammatory
cytokines including IL-1beta, IL-6 and TNF-alfa in
vascular endothelial cells.[*”

Long screen time (TV watching, surfing the internet)
increases the risk of acute pancreatitis due to: firstly;
people with long screen time have abnormal eating
behavior without breakfast, low intake of vitamin and
fibers and high intake of fat.®? Such eating habits can
induce gall stone. Gallstone is the most common triggers
of acute pancreatitis.®®! Secondly more screen time
increases the risk of type-2 diabetes, which can
potentiate the development of acute pancreatitis.’**
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Chronic excessive alcohol intake is recognized as the
second major cause of acute pancreatitis.® Ethanol
metabolism has been associated with increased oxidative
stress.'®®! At the cellular level primary source of ROS is
mitochondria. Alcohol-induced oxidative stress was
related to the impairment of antioxidants including SOD,
CAT and glutathione per oxidase activity.[%"!

CONCLUSION

Mental Health of many young adults are significantly
affected by their transition to college or university from
home or school and suffer in chronic stress from
educational demand, social isolation, loneliness and poor
social integration. Psychological stress involves a
complex interaction among the nervous, endocrine and
immune system. The hypothalamic-pituitary-adrenal
(HPA) axis is a neuroendocrine pathway involved body’s
response to stress by enhancing secretion of GC from
adrenal cortex. In acute stress GC level is maintained by
negative feedback mechanism. In chronic stress GC level
is increased in plasma due to development of GC
insensitivity in PVN and anterior pituitary. Chronic
stress-induced GCR can disrupt negative feedback
regulation of HPA axis and interfere the ability of
immune system to control inflammation. Prolonged
exposure to GC from chronic stress may induce
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upregulation of proinflammatory gene transcription and
down regulation of anti-inflammatory gene transcription
and the subsequent release of more proinflammatory
cytokines like TNF-alfa, IL-6 and IL-1Beta. TNF-alfa
activates PKC which in turn activates NFkB to enhance
pancreatitis.

Activation of HPA axis and inflammation are linked to
oxidative stress. The oxidative stress is caused by a
combination of increased production of ROS and
impaired antioxidant capacity. ROS produced by
oxidative stress can cause necrosis of various cells
including acinar cells. Oxidative stress amplifies the
inflammatory process through the recruitment and
release of inflammatory mediators. The oxidative stress
and its constant companion inflammation play critical
roles in the pathogenesis of pancreatitis.

Chronic stress is associated with the development of
obesity from changed lifestyle. Obesity-induced
hypertriglyceridemia and cholelithiasis are well known
contributors of pancreatitis. Beside this, obesity as
persistent low-grade inflammation induces
hypoalbuminemia which potentiates the severity of
hypertriglyceridemia-induced acute pancreatitis. Social
support in abord is first line defense to overcome
prolonged stress and its impact on pancreatic health.
Healthy eating, adequate and good quality sleep and
regular physical activity may be considered to minimize
risk of pancreatitis among young adult living away from
home for higher study.

ACKNOWLEDGMENT

The author wishes to dedicate this review article to Dr.
Parthiba Pramanik, MD in Respiratory Medicine and
coauthor of my various articles, who was died in severe
acute pancreatitis just after completion his MD course.
His memory inspires me to write this review article.

Conflicts of Interest
The author declares no conflicts of interest.

Ethics Approval

This review work did not involve any clinical or animal
experiments and was analyzed only using published
open-source studies, therefore, did not involve the
approval of the Ethics Committee.

REFERENCES

1. Zafar MS, Nauman M, Nauman S, Kabir A, et al.
Impact of stress on human body: a review. Eur. J.
Med. health sci., 2021.
https://dx.doi.org/10.24018/ejmed.2021.3.3.821
Ketchesin KD, Stinnett GS, Seasholtz AF.
Corticotropin-releasing hormone-binding protein
and stress: from invertebrates to human. Stress.
2017; 20(5): 449-464.

Shepur M, Khanappanavar S, Patted A. Comparison
of various severity scores in predicting the outcome
in in acute pancreatitis-a single Centre observational

www.ejbpscom | Vol 13, Issue 11, 2026.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

European Journal of Biomedical and Pharmaceutical Sciences

study. Surgery, Gastroenterology and Oncology.
2025; 30(1). Doi: 10.21614/sgo-730.

Gaisano HY, Gorelick FS. New insights into the
mechanisms of pancreatitis. Gastroenterology. 2009;
136: 2040-2044.

Rider CV, Boekelheide K, Catlin N, Gordan CJ, et
al. Cumulative risk: Toxicity and interactions of
physical and chemical stressors. Toxicological
Sciences. 2014; 137(1): 3-11.

Chiappelli J, Savransky A, Ma 'Y, Gao S, KvartaMD,
et al. Impact of lifetime stressor exposure on
neuroenergetics in schizophrenia spectrum disorders.
Schizophr Res., 2024; 269: 58-63.

Gaisano HY, Gorelick FS. New insights into the
mechanisms of pancreatitis. Gastroenterology. 2009;
136: 2040-2044.

Mederos MA, Reber HA, Girgis MD. Acute
Pancreatitis: a review. JAMA. 2021; 325: 382-390.
Zerem E, Kurtcehajic A, Kunosic S, Zerem-
Malkocevic D, Zerem O. Current trends in acute
pancreatitis: diagnostic and therapeutic challenges.
World J Gastroenterol. 2013; 29: 2747-2763.
Boxhoorn L, Voermans RP, Bouwense SA, Bruno
MJ, Verdonk RP, et al. Acute pancreatis. Lancet.
2020; 396: 726-34.

Valverde-Lopez F, Wilcox CM, Redondo-Cerezo E.
Evaluation and management of acute pancreatitis in
Spain. Gastroenterol Hepatol. 2018; 41: 618-628.
Hansen SEJ, Varbo A, Nordestgaard BG, Langsted
A. Hypertriglyceridemia-associated  pancreatitis:
new concepts and potential mechanisms. Clinical
Chem. 2023; 69(10): 1132-1144.

Banks PA, et al. Classification of acute pancreatitis -
2012: revision of the Atlanta classification and
definitions by international consensus. Gut. 2013;
62: 102-111.

Woresely JD, Harrison P, Corcoran R. Bridging the
gap: exploring the unique from home, school or
college into university. Front. In Pub Health. 2021;
9: 634285.

Asberg K, Eldh AC, Lof M, Bendtsen M. A
balancing act-finding one’s way to health and
wellbeing: a qualitative analysis of interviews with
Swedish university students on lifestyle and
behavior change. PLoS ONE. 2022; 17(10):
e0275848.

Brandt L, Liu S, Heim C, Heinz A. The effect of
social isolation stress and discrimination on mental
health. Translational Psychiatry. 2022; 12: 398.
https://doi.org/10.1038/s41398-022-02178-4.
Mahindru A, Patil P, Agarwal V. Role of physical
activity on mental health and well-being: a review.
Cureus. 2023; 15(1): 33475

Uccella S, Cordani R, Salfi F, Gargoni M. Sleep
deprivation and insomnia in  adolescence:
implication for mental health. Brain Sci., 2023;
13(4): 569.

Yasugaki S, Okamura H, Kanako A, Hayashi Y.
Bidirectional relationship between sleep and
depression. Neurosci. Res., 2023; 211: 57-64.

ISO 9001:2015 Certified Journal | 25


https://dx.doi.org/10.24018/ejmed.2021.3.3.821
https://doi.org/10.1007/s11920-019-1050-z

Pramanik.

20.
21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.
33.

34.

www.ejbps.com |

Welsh JW, Shentu Y, Sarvey BD. Substance use
among college students. Focus A J. American
Psychiatric Asso. 2019; 17(2): 117-127.

Buckley PF. Neuroinflammation and schizophrenia,
Curr  Psychiatry  Rep.  2019; 21: 1-3.
https://doi.org/10.1007/s11920-019-1050-z.
Bellavance MA, Rivest S, Gualillo O, SErvizo S,
Fantuzzi G. The HPA-Immune axis and
immunomodulatory actions of glucocorticoids in the
brain. 2014.
https://doi.org/10.3389/fimmu.2014.00136

Dantzer R. Neuroimmune interactions: from the
brain to the immune system and vice versa. Physiol.
Rev., 2018; 98: 477-504.

Ghezzi P, Floridi L, Baraschi D, Cuadrado A, Manda
G, et al. Oxidative stress and inflammation induced
by environmental and psychological stressors: a
biomarker perspective. Antioxidants Redox Signal.
2018; 28: 852-872.
https://doi.org/10.1089/ars.2017.7147.

Maleth J, Hegyi P. Ca®" toxicity and mitochondrial
damage in acute pancreatitis: translational overview.
Philos Trans R Soc Lond B. Biol. Sci., 2016; 371:
20150425.

Du W, Liu G, Shi N, Tang D, Fredek PE, et al. A
micro-RNA checkpoint for Ca** signaling and
overload in acute pancreatitis. Mol. Ther., 2022; 30:
1754-1774.

Cao MH, Xu J, Cai HD, Lv ZW, Feng YJ, et al. p38
MAPK inhibition alleviates experimental acute
pancreatitis in mice. Hepatobiliary Pancreatic Dis.,
2015; 14: 101-106.

Armstrong JA, Cash NJ, Ouyang Y, Morton JC,
Chvanov M, et al. Oxidative stress alters
mitochondrial bioenergetics and modifies pancreatic
cell death independently by cyclophilin-D, resulting
in an apoptosis-to-necrosis shift. J Biol. Chem.,
2018; 293: 8032-8047.

Feng M, Wei S, Zhang S, Yang Y. Antiinflammation
and anti-pyroptosis activities of mangniferin via
suppressing NFkB/ NLRP3/GSDMD signaling
cascades. Int. J. Mol. Sci., 2022; 23: 10124.

Bansod S, Chilvery S, Saifi MA, Das TJ, Tag H, et
al. Borneal protects against cerulein-induced
oxidative stress and inflammation in acute
pancreatitis mice model. Environ. Toxicol., 2021,
36: 530-539.

Luppino FS, de Wit LM, Bouvy PF, Stijnen T,
Cuijpers P, Penninx BW, Zitman FG. Overweight,
obesity and depression: A systemic review and meta-

analysis of longitudinal studies. Arch Gen
Psychiatry. 2010; 67: 220-229.
Tomiyama AJ. Stress and obesity. Ann. Rev.

Psychol., 2019; 70: 703-718.

Adam TC, Epel ES. Stress, eating and reward
system. Physiol. Behav., 2007; 91: 449-458.
Dallman MF, Pecoraro NC, la Fleur SE. Chronic
stress and comfort foods: self-medication and
abdominal obesity. Brain Behav Immun. 2005; 19:
275-280.

Vol 13, Issue 11, 2026.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

European Journal of Biomedical and Pharmaceutical Sciences

St-Onge MP, Mikic A, Pietrolungo CE. Effects of
sleep duration on appetite hormones and obesity
risk. Sleep Health. 2016; 2: 200-207.

Knutson KL, Spiegel K, Pevev P, Van Cauter E. The
metabolic consequences of sleep deprivation. J.
Clin. Endocrinol. Metab., 2017; 102: m1418-1424.
Vincent HK, Taylor AG. Biomarkers and potential
mechanisms of obesity-induced oxidant stress in
human. Int. J. Obes (London). 2006; 30: 400-418.
Ozata M, Mergen M, Oktenli C, et al. Increase
oxidative stress and hypozincemia in male obesity.
Clin Biochem. 2002; 35: 627-31.

Beltowski J. Leptin and the regulation of endothelial
function in  physiological and pathological
conditions. Clin Exp Pharmacol. Physiol., 2012; 39:
168-178.

Aronson D, Rayfield EJ. How hyperglycemia
promotes atherosclerosis: molecular mechanisms.
Cardiovas Diabetol. 2002; 1: 1.

Ortiga RM, Rodriguez-Rodriguez E, Aparicio A, et
al. Young children with excess weight show an
impaired selenium status. Int. J. Vit. Nutr. Res.,
2012; 82: 121-129.

Khanna D, Khanna S, Khanna P, Kahar P, Patel BM.
Obesity: a chronic low-grade inflammation and its
markers. Cureus. 2022; 11: e22711.

Chen W, Mehlkop O, Scharn A, Nolte H, Klem m P,
et al. Nutrient-sensing AgRP neurons relay control
of liver autophagy during energy deprivation. Cell
Metab. 2023; 35: 786-806.

Pego JM, Sousa JC, Almeida OF, Sousa N. Stress
and neuroendocrinology of anxiety disorders. Curr.
Top Behav. Neurosci., 2010; 2: 97-117.

Medzhitov R, Horng T. transcriptional control of the
inflammatory response. Nat Rev Immunol. 2009;
9(10): 692-703.

Hermoso MA, Cidlowski JA. Putting the brake on
inflammatory responses: the role of glucocorticoids.
IUBMB Life. 2003; 55(9): 497-504. 2003)
Mbiydzenyuy NE, Qulu L-A. Stress, hypothalamic-
pituitary-adrenal ~ axis,  hypothalamic-pituitary-
gonadal axis and aggression. Metabolic Brain
Disease. 2024; 39: 1613-1636.

Miyao M, Hirotsu A, Tatsumi K, Tanaka T. Prior
exposure to stress exacerbates neuroinflammation
and causes long-term behavior changes in sepsis.
Heliyon. 2023; 9: e16904. https://doi.org/
10.1016/jheliyon.2023.e16904

Gjerstad JK, Lightman SL, Spiga F. Role of
glucocorticoid negative feedback in the regulation of
HPA axis pulsatility. Stress. 2018; 21(5): 403.
https://doi.ogr/10.1080/10253890.2018.1470238.
Cohen S, Janicki-Deverts D, Doyle WJ, Miller JE,
Frank E, et al. Chronic stress, glucocorticoids
receptor resistance, inflammation and disease risk.
PNAS. 2012; 109(16): 5995-5999.

Cole SW, Capitanio JP, Chun K, Arevalo IMG, Ma j,
et al. Myeloid differentiation architecture of
leukocyte transcriptome dynamics in perceived

ISO 9001:2015 Certified Journal | 26


https://doi.org/10.1007/s11920-019-1050-z
https://doi.org/10.3389/fimmu.2014.00136
https://doi.org/10.1089/ars.2017.7147
https://doi.org/
https://doi.ogr/10.1080/10253890.2018.1470238

Pramanik.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

www.ejbps.com |

social isolation. Proc. Natl. Acad Sci., USA. 2015;
112(49): 15142-15147.

Walsh CP, Bovbjerg DH, Marsland AL.
Glucocorticoid resistance and beta 2 adrenergic
receptor signaling pathways promote peripheral pr0-
inflammatory conditions associated with chronic
psychological stress: a systematic review across
species. Neurosci. Biobehav. Rev., 2021; 128:
117-135.

Binker MG, Cosen-Binker L. Acute pancreatitis: the
stress factor. World J Gastroenterol. 2014; 20(19):
5801-5807.

Sendler M, Dummer A, Wiess FU, Kruger B, et al.
Tumor necrosis factor alfa secretion induces
protease activation and acinar cell necrosis in acute
experimental pancreatitis in mice. Gut. 2013; 62:
430-439.

Binker MG, Binker-Cosen AA, Richards D, Gaisano
HY, et al. Chronic stress sensitizes rats to
pancreatitis induced by cerulein: the role of TNF-
alfa. World J Gastroenterol. 2010; 16: 5565-5581.
Robinson K, Vona-Davis L, Riggs D, Jackson B, et
al. Peptide YY attenuates STAT1 and STAT3
activation indced by TNF-alfa in acinar cell line
AR42J. J Am Coll Surg. 2006; 202: 788-796.
Gukovskaya AS, Gukovsky I, Zaninovic V, Song M,
et al. Pancreatic aciner cells produce, release and
respond to tumar necrosis factor alfa. Role in
regulating cell death and pancreatitis. J Clin Invest.
1997; 100: 1853-1862.

American psychological survey. stress in America:
the impact of discrimination.
https://www.apa.org/news/press/releases/stress/2015
/impact-of-discriminition.pdf.Published March 10,
2016.

Subramanian SK, Brahmbhatt B, Bailey-Lundberg J,
Thosani NC, Mutha P. Lifestyle medicine for the
prevention and treatment of pancreatitis and
pancreatic cancer. Diagnostics (Basel). 2024; 14(6):
614; doi:10.3390/diagnostics14060614.

Tolstrup JS, Kristiansen L, Becker U, Gronbaek M.
Smoking and risk of acute and chronic pancreatitis
among women and men: a population-based cohort
study. Arch Intern Med. 2009; 169: 603-609.

Orosz Z, Csiszar A, Labinskyy N, Smith K, et al.
Cigarette smoke-induced proinflammatory
alterations in the endothelial phenotype: role of
NADPH oxidase activation. Am J Physiol (Heart
Circ Physiol). 2007; 292: H130-H139.

Byun D, Kim R, Oh H. Leisure time and study time
internet use and dietary risk factors in Korean
adolescents. Am J Clin Nutr,, 2021; 114(5):
1791-1801.

Roberts SE, Morrison-Rees S, John A, Williams JG,
et al. The incidence and etiology of acute
pancreatitis across Europe. Pancreatology. 2017
17(2): 155-165. Valverde-Lopez F, Wilcox CM,
Redondo-Cerezo E. Evaluation and management of
acute pancreatitis in Spain. Gastroenterol Hepatol.
2018; 41: 618-628.

Vol 13, Issue 11, 2026.

64.

65.

66.

67.

European Journal of Biomedical and Pharmaceutical Sciences

Lee YK, Huang MY, Hsu CY, Su YC. Bidirectional
relationship between diabetes and acute pancreatitis:
a population-based cohort study in Taiwan.
Medicine. 2016; 95: e2448.

Yadav D, Lowenfels AB. The epidemiology of
pancreatitis. ~ Gastroenterology.  2013;  144:
1252-1261.

Das SK, Basudevan DM. Alcohol-induced oxidative
stress. Life Sci. 2007; 81: 177-187.

Lee J, Lim JW, Kim H. Lycopene inhibits oxidative
stress-mediated  inflammatory  responses  in
ethanol/palmitoleic acid-stimulated pancreatic acinar
AR42J. Int. J. mole. Sci., 22; 2101, 2021.

ISO 9001:2015 Certified Journal | 27


https://www.apa.org/news/press/releases/stress/2015/impact-of-discriminition.pdf.Published%20March%2010
https://www.apa.org/news/press/releases/stress/2015/impact-of-discriminition.pdf.Published%20March%2010

