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ABSTRACT
KEYWORDS

Substance P (SP) is a neuropeptide that has its place in the tachykinin family and helps in the
transmission of neurogenic signals. SP is also a neuromodulator that plays a crucial part in pain during
inflammatory processes. It is produced by the capsaicin-sensitive unmyelinated C fibers sensory neurons
by the central and peripheral nervous systems. Substance P is known as a critical primary responder to
NKIR most of the extreme stimuli, i.e., specifically those with the ability to destabilize the biological integrity.
Hence, SP can be considered as an instantaneous system for defense, stress, healing, etc. SP is known to
perform a vital role in neurogenic inflammation and the pathophysiology of acute pancreatitis. Out of
these, neurogenic inflammation is responsible for acute interstitial pancreatitis as a result of oedema. SP
binds itself to the G-protein coupled neurokinin-1 receptor and causes plasma leakage, cell proliferation,
and invasion resulting in pancreatic cancer. SP along with comparable neuropeptides seems to be crucial
targets with the capability of satisfying several unfulfilled medical requisites. This review article mainly
focuses on compiling the available evidence to show that SP could be a novel therapeutic target for
pancreatic diseases, and more exploration into the SP signaling pathways is the call of the hour.
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Role of SP in pancreatic diseases
1 Introduction

Peptides are an essential category of molecules that play vital roles
as transmitters as well as modulators in our nervous system. Out of
these peptides, Substance P (SP) is considered to be highly
characterized in terms of its distribution and function. SP is a well-
known 11 amino acid (Arg-Pro-Lys-Pro-GIn-GIn-Phe-Phe-Gly-
Leu-Met-NH2) containing neuropeptide with a total positive
charge in physiological pH (Qureshi, 2007). SP is synthesized by
neuronal and non-neuronal cells along with immune cells. SP is
proven to exert its biological activities via G protein-coupled
neurokinin or tachykinin receptors (NKRs or TACRs), namely
NK1R, NK2R, and NKB3R. It is also known to engage in an
essential role in asthma, arthritis in addition to several other
inflammatory processes (Keeble & Brain, 2004).

SP is released from primary sensory nerve filaments which are a
part of the tachykinin family and have been associated with a
multitude of physiologic activities (di Mola & di Sebastiano,
2008; Hokfelt et al., 2001). SP is extensively expressed in both
central as well as peripheral nervous systems along with
peripheral tissues like B and T cells in an autocrine or paracrine
manner (Esteban et al., 2006). NK1R, a vital receptor of SP, is
also expressed excessively in several standards and neoplastic
cell types (Guha et al., 2005; Mufoz et al., 2010; Mufioz &
Rosso, 2010). SP regulates loads of biological functions and has
also been concerned with neurogenic inflammatory reactions,
pain, and depression. Nerves, enclosing SP, are known to
innervate primary lymphoid organs, the thymus, and the bone
marrow, as well as secondary lymphoid organs including the
lymph nodes, spleen, tonsils, etc. (Marriott & Bost, 2002). This
advocates the fact that SP may perhaps act as a facilitator
between nervous and immune systems. Besides their synthesis
from neurons, SP coupled with its receptor NK1R is well known
to be expressed in several other immune cell types.

The release of SP primarily influences the triggering of the
inflammatory reaction cascade in the marked tissue. SP is capable
of enhancing the release of the pro-inflammatory facilitators
towards the peripheral tissue. For instance, SP can intensify the
synthesis and secretion of prostaglandin E2 (Lotz et al., 1987), the
secretary process of lysosomal enzymes (Johnson & Erdds, 1973),
along with the secretion of interleukin 1 coupled with the
neutrophil chemoattractant interleukin 6 (Lotz et al., 1988). In the
course of inflammation, entering macrophages express NK-1
receptors (Marriott & Bost, 2002) proposing that SP inside the
peripheral tissues can prolong the inflammatory cascade.

It is well established that SP is also present in the pancreas and it
may act identical to a neurotransmitter for the sensory afferent
nerves in the pancreas. Receptors dedicated to SP have also been

581

discovered on acinar cells present in the pancreas of guinea pigs.
Furthermore, the neuropeptide exhibits as a secretagogue,
accelerating the process of secretion of amylase from acinar cells
through a mechanism involving the G protein, the phospholipase
along with inositol phosphate and calcium-mediated reactions in
the species (Song et al., 1988; Sjddin et al., 1991; Sjodin et al.,
1994). Pancreatic acinar cells of the rat do not exhibit receptors for
SP and the concerned neuropeptide does not promote the release of
enzymes from the rat’s acinar cells (Song et al., 1988).

The expressions of both NK-1 receptors besides substance P
levels present in acinar cells are amplified during the
development of pancreatitis induced by the cerulean (Bhatia et
al., 1998). Cerulein stimulated pancreatitis depicted by
pancreatic plasma leakage, raised myeloperoxidase (MPO) levels
in both pancreas and lungs was also considerably diminished in
NK1 knockout mice, showing that SP significantly plays a part
in acute pancreatitis s(AP) and AP allied lung injury (Bhatia et
al., 1998; Grady et al., 2000). Additionally, an NK1 receptor
inhibitor (CP-96345) has been demonstrated to defend against
AP and accompanying lung injury stimulated by injecting
cerulein in rats and mice (Grady et al., 2000; Lau et al., 2005).
The employment of both NK1 in cooperation with neural
endopeptidase knockout mice established that SP plays a crucial
role in regulating the toxicity in the case of the necrotizing
classical pancreatitis model (Maa et al., 2000).

2 Substance P Mediated Physiological Mechanisms in the
Pancreas

As mentioned above, SP is known to interact with three specific G
protein-coupled neurokinin or tachykinin receptors, namely the
NK1-R plus NK2-R, as well as NK3-R, with varying affinities
(Helke et al., 1990). In the case of the mouse pancreas, the
presence of the NK1 receptor is already identified with the help of
immunohistochemistry in acinar cells. However, it is undetermined
whether the other cells localized in the pancreas, like neurons or
endothelial cells, are capable of expressing neurokinin receptors or
not.

The functional aspect of SP in the case of the pancreas is not
entirely understood to date. This is primarily entitled to the
complications involved in the neurohormonal communications
that are known to affect the secretory process of the exocrine
pancreatic region. Secretin stimulated secretion concerned with
the exocrine pancreas is constrained using SP in rats (Zhou et al.,
2018). Likewise, SP obstructs; equally, the basal and secretin
promoted fluid release in isolated pancreatic duct cells of rats
(Ashton et al., 1990). It is also well known that intravenous SP
increases the amylase secretion induced by venous infusion of
cerulein in the sedated intact rat (Katoh et al., 1984) but then
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prevents the secretion of pancreatic protein triggered by cerulean
(Konturek et al., 1981). Venous administration of SP induces
countless systemic consequences that may modify the pancreatic
secretion containing hypotension, variations in case of visceral
blood flow (v Euler & Gaddum, 1931; Konturek et al., 1981),
hyperglucagonemia, as well as hyperglycemia (Horiuchi et al.,
1993; Edwards & Bloom, 1994; Schonfeld & Miller, 1994).
Therefore, SP intravenous administration perhaps does not
imitate the biological effect of this locally operating
neuropeptide in numerous ways.

Research has reported that SP antagonizes cholecystokinin (CCK)
analogcerule in stimulated amylase secretion and pancreatic
discharge of juice caused by the administration of secretin in the
case of rat pancreas. However, the above effects can be partly
reversed by blocking either the NK1-R or the NK2-R. SP
stimulated blockage of exocrine secretion contains a specific
neural mechanism. The stimulus concerned with sensory nerves
caused by capsaicin additionally results in a dose-related constraint
of the exocrine secretory cascade, which is somewhat blocked by
antagonists of the concerned NK1 receptor. These results further
suggest that the peptidergic sensory nerves are essential in the
secretory regulation of the exocrine pancreatic region (Figure 1) as
suggested by Kirkwood et al. (1999).
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3 Neurogenic Mechanism of Inflammation

Several tissues such as the skin, eye, joints along with systems
such as the digestive, respiratory, etc. have shown the presence
of neurogenic inflammation. The activity of SP is primarily
vasoconstrictive. Contrariwise, there are descriptions that SP
can perform vasodilation in part by triggering the secretion of
histamine from the mast cells (Owman, 2019) via straight
action, which is not reliant on the secretion of histamine.
Inhibitors concerned with the NK1 receptor might also
eradicate the vasodilation caused by SP (Couture & Cuello,
1984; Xu et al., 1991). Calcitonin gene correlated peptide is an
effective vasodilator that, in low concentrations, can perform
vasodilation through direct action (Yan et al., 2019). In the
case of visceral tissues, neurogenic inflammation cannot be
considered merely as a pathophysiological mechanism resulting
in various diseases because it also takes part in the tissue
response mechanism to injury. Neurogenic inflammation
appears as an adaptive reaction, advocating rapid escalations in
tissue substances by priming cells for neighboring defense and
increasing fluid transportation to separate the bacteria and
toxins. Still, this course of action may turn maladaptive, as
noticed in the case of asthma, migraine as well as arthritis
(Holzer & Bartho, 1996).
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Figure 1 Illustration of SP molecular mechanism in pancreas
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Table 1 Available Clinical Trials of SP against Pancreatic Diseases

Drug Name Condition/Disease Clinical Trial
Phases
Rolapitantorvarubibelongs to a class
Prevention of of anti-cancer agents that is aselective
Rolapitant chemotherapy-lnc_il.Jced NKl_ re(?eptor_ antagonist. .leen. in Phase 3 20112016 completed
nausea and vomiting combination with other anti-vomiting
(CINV). drugs in emetogenic cancer
chemotherapy.
[18F]- Non-randomized interventional trial to
Labeled Substance study proportion of pancreatic tumors Phase 1
P Antagonist Pancreatic Cancer detected by [18F]-labeled substance P 2007-2012  completed
Receptor antagonist receptor quantifier positron
Quantifier emission tomography.
Cholelithiasis-PONV resultant
Cholelithiasis- pancreatitis. ComparisonbetweenSP
Palonosetron and - . Phase 4 .
. Postoperative nausea antagonists Palonosetron and 2018-2019  Recruiting
Fosaprepitant . . L
and vomiting FosaprepitantintheProfilaxis of
PONVin women.
Reduce the risk of pancreatitis by
blocking SP/NK1R mechanism in
Aprepitant Pancreatitis patients undergoing Post-Endoscopic N.A 2008-2015  Completed
Retrograde Cholangiopancreatography
(ERCP).
Clinical Evaluation of Novel
Substance P - Lo .
. Acute pancreatitis Biological Markers for the Prediction N.A 2008-2012  Completed
biomarker -
of Severe Acute Pancreatitis.
Man-made Vitamin D that blocks the
Paricalcitol Pancreatic Cancer signal in cancer tumour cells that leads Phase 2 2020 Recruiting
to growth and spreading of tumour

The process of injecting SP to mice triggers leakage of plasma
from the postcapillary venules located in the pancreas and this
consequence can be hindered by inhibitors of the NK1 receptor
(Figini et al., 1997). Additionally, it has been established that the
genetic elimination of the NK1 receptor from mice decreases the
seriousness of the experimental mice model of pancreatitis (Bhatia
et al., 1998). These outcomes show that SP is one of the essential
facilitators of pancreatic inflammatory reactions.

The aforementioned support indicates a vital role of SP as one of
the pro-inflammatory mediators throughout pancreatitis;
however, its function as a mediator concerned with pain besides
neurogenic inflammation is quite unspecified. As discussed
above, SP is capable of stimulating the activation of several pro-
inflammatory cytokines due to its function as a pro-inflammatory
factor. These released cytokines are capable of producing
hyperalgesia (Watkins & Maier, 2000). Hence, this might be one
of the several mechanisms causing pancreatic pain. The
manifestation of SP, as well as IL-8 in the case of pancreatitis,
are interconnected (Di Sebastiano et al., 2000). In addition, the
upregulation of receptor NK1 located in the pancreatic region is
associated with aspects of pain in pancreatitis (Shrikhande et al.,
2001).

4 Role of SP in Pancreatitis

Pancreatitis is a state of disorder in which the primary pathology is
related to the inflammatory condition of the pancreatic tissue. The
classification of the condition generally depends on the duration or
course of progression of the disease. Acute pancreatitis (AP) can
be described as a self-limited, mild state, usually associated with
higher serum levels of the pancreatic digestive enzymes (Singer et
al., 1985). Chronic pancreatitis (CP) frequently represents the
gradual damage to the pancreatic tissue by a recurrent outburst of
silent or symptomatic AP (Vera-Portocarrero & Westlund, 2005).

The mechanisms followed by SP to intensify the rigorousness
associated with pancreatitis are not evident. Studies conducted
denote the probable role of SP in inflammatory reactions and the
fact that the neuropeptide primarily acts on the endothelial cells to
escalate vascular penetrability and stimulates the formation of
edema (Bhatia et al., 1998).

4.1 Acute Pancreatitis

The CCK analog, cerulein stimulated, NK1 receptor facilitated,
plasma leakage in AP is probably associated with the
intrapancreatic secretion of SP. Pancreatic levels of SP escalate
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after cerulein administration (Bhatia et al., 1998). As already
mentioned, the pathway involved in the cerulein stimulatory
secretion of SP in the pancreatic tissue is not well understood. In
several other tissues, several toxic chemicals along with
mechanical or thermal stimuli trigger the subgroups of afferent
neurons that include SP, which is subsequently released either
centrally or peripherally, leading to stimulation and internalization
of the NK1 receptor (Bowden et al., 1994; Mantyh et al., 1995). It
appears that the sensory nerves are stimulated during AP
progression resulting in the secretion of intrapancreatic SP and
activation of the above-mentioned NK1 receptor (Grady et al.,
2000). Transient receptor potential vanilloid type 1 (TRPV1)
conduits are situated on the primary sensory neurons, which, when
activated, instigate the neuronal secretion of accumulated SP. It
was confirmed in vivo that the capsazepine, a TRPV1 inhibitor,
considerably diminished inflammatory reactions and pancreatic
tissue injury in caerulein-induced AP (Nathan et al., 2001).
Contrary-wise, the activation of TRPV1 via capsaicin initiated the
release of SP and amplified caerulein stimulated AP (Hutter et al.,
2005). The consequences caused by SP can be stopped by
employing enzymatic degradation with the help of neutral
endopeptidase (NEP). Genetic deletion of these NEP intensifies
pancreatic tissue damage and accompanying lung injury and
correspondingly enhanced mortality rate in a choline-deficient and
ethionine supplemented regime diet (CDE) provoked AP (Grady et
al., 2000). In addition to the pro-inflammatory influences of SP in
AP, it facilitates nociception in typical animal models representing
AP.

4.2 Chronic Pancreatitis

Further, there are no sufficient efforts to evaluate the probable role
of SP in chronic pancreatitis. SP was acknowledged as a facilitator
of pain responses in the case of CP. Levels of NK1R mRNA in CP
patients were considerably associated with the intensity, incidence,
and interval of pain (Shrikhande et al., 2001). Comparable
relationships were also witnessed between NK2R mRNA levels,
coupled with pain (Michalski et al., 2007). A noticeable upsurge of
SP comprised nerve endings which was witnessed from the
swollen or inflammatory pancreatic tissue contrasted to healthy
subjects (Blchler et al., 1992). Contrarywise this, intrapancreatic
PPTA mRNA levels of expression were not enhanced in those
patients, advocating that the site of SP synthesis is external to the
pancreas (Di Sebastiano et al., 2000).

5 Role of SP in Pancreatic Cancer

In the preceding few years, the expression and release of peptides
by the tumors have been a significant and expanding field of
interest (Munoz & Covenas, 2013). SP is an 11 aa long peptide that
is extensively scattered all over the body. When SP binds to its
highly specific receptor, NK1, it kicks off multiple biologic
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activities, such as the proliferation of tumor cells, angiogenesis
(Guha et al., 2005), along with migration, which is crucial for the
process of tumor cell infiltration and metastasis (Esteban et al.,
2006; Mufoz et al., 2010). The mentioned biological functions are
reversible using the NK1 receptor antagonists. These experimental
findings insinuate that SP/NK1 receptor signaling may carry out an
indispensable role in the process of cancer advancement and
metastasis since SP could be a mitogen in tumor cells that express
the NK1 receptor (Mufioz et al., 2010; Mufioz & Rosso, 2010).

Also, SP, along with NK1 receptors, have been pinpointed in the
neoplastic cells and peritumoral blood vessels (Hennig et al., 1995;
Munoz et al., 2011; Mufioz et al., 2010). Furthermore, it has lately
been described that the discharge of malignant tumor cells to the
brain to develop cerebral metastases can be an SP stimulated
process (Lewis et al., 2013). More precisely, it has been also
testified that SP/NK1 receptor signalling is concerned with
pancreatic cancer by provoking pancreatic cancer propagation,
neo-angiogenesis, in addition to the movement of malignant
pancreatic cells. Conflicting this, the NK1 receptor inhibits
pancreatic tumor cell proliferation as well as angiogenesis. (Friess
et al., 2003; Guha et al., 2005; Mufoz et al., 2006; Mufioz &
Rosso, 2010; Li et al., 2013).

The enriched expression levels of the NK1 receptor were not
reported to be correlated to the tumor grade, although they were
linked with an advanced tumor phase coupled with a feeble
prognosis. In  comparison to healthy individuals the
immunoreactivity and mRNA expression levels of the NK1
receptor, are higher in pancreatic cancer test samples (Friess et. al.,
2003). Furthermore, utilizing the western blot assessment, the NK1
receptor was noticed to be amplified 26-fold in the case of samples
with pancreatic cancer when compared to normal healthy controls.
Research suggests that the NK1 receptor mRNA was seen in 5
pancreatic cancer cell lines where the highest concentration via a
quantitative RT-PCR was seen in CAPAN-1 and the lowest being
ASPC-1 cell lines. It also suggested that SP along with its analog
agonists stimulate pancreatic cancer progression based on the
concentration of the respective NK1 receptor levels.

Moreover, this effect can be obstructed by a specific NK1 receptor
inhibitor in a concentration subjected fashion (Friess et al., 2003;
Mufioz et al., 2006). It is well-known that the possibility of
progressing pancreatic cancer is exceedingly high in individuals
with CP and probably is not dependent on country, gender, and the
nature of pancreatitis (Lowenfels et al., 1993). It is also established
that the process of up-regulation involved with mRNA expression
levels of the NK1 receptor in CP has a convincing association with
the pain disorder that these patients undergo (Shrikhande et al.,
2001). Accordingly, excess expression of the engaged NK1
receptor may be involved in CP correlated with cancer. Truncated
NK1 receptor is known to be overexpressed in colonic epithelial
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cells obtained from individuals with colitis-allied cancer; however,
the entire length is not distressed (Gillespie et al., 2011).

6 Pathological Role of SP in Inflammatory Diseases

SP causes pain through a mechanism called nociception, in which
the nocireceptor reacts to a potentially damaging stimulus by
signalling the brain and the spinal cord alongside its pro-
inflammatory mechanisms (Nichols et al., 1999). SP has known to
be involved in numerous physiological responses and diseases. SP
increases the sensitivity to pain due to its indirect inflammatory
effects while some other literature also suggests that SP has an in-
vitro pain-relieving effect that gives a possible explanation of the
failure of NK-1R antagonists in clinical trials.

Interaction of SP with NK-1R triggers neurogenic inflammation
augmenting the inflammatory process in several parts of the body
(Gherardini et al., 2020). Neurogenic inflammation is characterized
by vasodilation and increased vascular permeability to immune
cells besides leucocyte extravasation and direct action upon
resident infiltrating cells to augment their immune functions. There
is a dynamic cross-talk between the nervous system and the
immune system, a plausible answer for why the expression of SP
and its receptor can be regulated by the immune cells (Green et al.,
2019).

6.1 Rheumatoid Arthritis (RA)

The literature suggests that Substance P is found in higher
concentrations in the synovial joints of patients suffering from RA
as a result of which they stimulate the synovial cells, increasing the
release of prostaglandins and collagenase from them (Keeble &
Brain, 2004). The number of the receptor of SP is different in the
rheumatoid tissues pointing out their contribution to RA. Blocking
the NK-1R is thought to be an efficient treatment strategy against
RA (Menkes et al., 1993).

6.2 Skin Disorders

SP causes the accumulation of the mast cells, the WBC involved in
allergic and inflammatory responses leading to eczema(Zhan et al.,
2017). Higher blood concentrations of SP have been associated
with psoriasis progression due to its role in inflammation and cell
growth. SP has also been known to cause pruritus via the release of
histamine from the skin mast cells (Amatya et al., 2010).
Fibromyalgia patients have shown higher levels of SP in their
spinal cord fluid, partly due to chronic stress, a key factor linked
with fibromyalgia (Karlsson et al., 2019; Tsilioni et al., 2019).

6.3 Inflammatory CNS Disorders

Despite being highly protected by the blood-brain-barrier,
neuroinflammation leads to infiltration of macrophages, T-cells,
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dendritic cells, and other immune responders due to the
disruption of blood-brain-barrier by the pro-inflammatory
substances like IL-12 secreted by the activated glial cells leading
to devastating conditions like meningitis and encephalitis
(Burmeister et al.,, 2017). Neurocysticercosis, a parasitic
infection of the Central Nervous System caused by Taenia
solium shows the presence of SP positive cells adjacent to the
degenerating worms (Prodjinotho et al., 2020). In other CNS
disorders like Parkinson’s and Alzheimer’s, a decreased level of
SP has been reported in the animal models followed by a severe
depletion in the NKIR expression neurons in MSA and
Parkinson’s disease (Przedborski, 2017; Severini et al., 2016). In
some cases, the SP-NKI1R interactive is required to reduce the
disease burden such as murine gamma herpesvirus 68 and
Salmonella infections driving the cell-mediated immunity for
disease clearance showing the neuroprotective effects of this
neuropeptide (Johnson et al., 2017; Rytel et al., 2020). However,
the lack of SP-NK1R intection either due to the pharmacological
response of NK1R antagonists or SP deficient mice contributes
significantly to the bacteria-induced neuroinflammation and the
consequent CNS damage.

6.4 Asthma

SP plays a major role in causing the typical changes in the
asthmatic airways like bronchoconstriction, vasodilation, and
plasma protein leakage, etc. by the activation of the postganglionic
cholinergic nerves and mast cells. The expression of the NK-1R is
upregulated in the asthmatic lung compared to normal making
asthmatics hyper-responsive to SP. Steroid therapy may be used to
down-regulate the expression of the NK-1R gene thereby curbing
the SP-NK1R interactions (Kytikova et al., 2019).

Blocking the SP in the lungs increases the apoptosis of the lung
cancer cells, a possible treatment option in non-small cell lung
carcinoma patients. Targeting SP can also protect mice against
TNF-alpha-mediated apoptotic liver damage. SP is also a key
player in a non-apoptotic form of programmed cell death which is
independent of caspase activation (Mashaghi et al., 2016).

6.5 Gastrointestinal Tract Diseases

Repeated acidification of the esophagus occurs in Gastro-
oesophageal reflux disease (GERD) due to the relaxation of the
lower oesophageal sphincter causing SP release from the extrinsic
afferent nerve endings activating local inhibitory pathways to the
lower oesophageal sphincter via the neurokinin-1 receptors
(Takeda et al., 2020). SP also plays a crucial role in regulating
acute-pancreatitis and pancreatitis-associated lung injury since they
are potent pancreatic circulatory stimulants (Suvas, 2017;
Tamizhselvi et al., 2011).
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6.6 Inflammatory Bowel Disease (IBD)

The ulcerative colitis patients show elevated levels of SP in the
rectum and colon while patients with Crohn’s disease exhibit
decreased mucosal levels of SP in the rectum (Patel et al., 2020).
There is a 1000 fold up-regulation of SP binding sites in the
lymphoid follicles and submucosal vasculature in patients
suffering from IBD. Colonic inflammation triggers SP-induced
inflammatory and proliferative effects leading to diseased
conditions (Rychlik et al., 2020).

6.7 Depression

SP and NK-1R are present in abundance in those areas of the brain
that are involved in emotion and behavioral stress response and
hence patients with these mental health problems show
significantly high levels of SP in the cerebrospinal fluid (Richter et
al., 2018; Won et al., 2017).

6.8 Sickle Cell Anaemia

SP may be considered as a pain sensitization marker for sickle cell
disease patients. SP promotes the production of cytokines that
encourage adherence of the sickle red blood cells to the vessel
wall, raising the risk of sickle cell crisis (Brandow et al., 2016).

7 Conclusions

Substance P, a member of the tachykinin family of neuropeptides
is a critical molecule associated with inflammatory processes in a
variety of tissues. As one of the very first messengers activated
upon a stimulus, it plays an important role in pancreatic tissue
injury/infection. Various other pathological conditions such as
rheumatoid arthritis, skin disorders, inflammatory CNS disorders,
asthma, gastrointestinal tract diseases, inflammatory bowel
disease, and depression along with sickle cell anemia also see a
very significant contribution of SP in their pathogenesis. In each
case, SP plays a role in both — pain and progression of
inflammation. However, resolving the inflammatory response is a
dynamic series of events to prevent neutrophil sequestration,
granulocyte clearance, and disruption in the homeostasis of the
pro-and anti-inflammatory mediators. Therefore, the evolving role
of SP in inflammation with better experimental evidence may help
in the development of novel SP inhibitors in the future.

8 Future Perspectives

Since SP is an amplifier of inflammatory pathways, inhibition of
SP could lead to a better prognosis of concerned tissues. A general
curbing of SP activity, however, could affect surrounding cell
types. On the other hand, specific blocking of SP activity in
pancreatitis proves to be a promising pharmacological target. The
NK-1R inhibitors against pancreatic conditions are not been well
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explored in vivo studies so far. Hence, they are not yet been
clinically approved in any human pancreatic conditions so far.
Further research in the area, thus shows the potential of better
resolution of pancreatitis.
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