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Abstract
A type I trans membrane protein known as the polymeric immunoglobulin receptor (pIgR) is primarily made up of an 

intracellular area, a trans membrane region, and an extracellular region. Additionally, the repeating immunoglobulin-like 
(Ig-like) domains in the extracellular domain of pIgR increase in number with vertebrate evolution, from four in birds, 
amphibians, and reptiles to five in mammals [1]. It’s interesting to note that while pIgR can be expressed in the liver, 
respiratory system, intestines, and other organs, there are clear differences in pIgR expression levels between the 
same sites and different animals, as well as between different organs and physiological states within the same animal. 
The level of pIgR expression is significantly higher in the rodent liver than in the respiratory tract, and it is decreased 
or nonexistent in conditions like human lung cancer and rectal cancer. For instance, pIgR expression is higher in the 
mouse small intestine after weaning than before, whereas it only appears in the small intestine of rats after weaning [2].
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Introduction
pIgR is important for mucosal immunity. Polymeric 

immunoglobulins (pIgs), for instance, can be bound by pIgR and 
transported across the mucosal epithelium by endocytosis before 
being released into the luminal mucus layer to form a protective 
barrier. The most crucial route for immunoglobulin transmembrane 
transport is this one. In humans, pIgR may transport both pIgA and 
M at the same time, however in rats and birds, pIgR only transports 
dimer IgA (dIgA, the primary kind of pIgA) [3]. Similar to this route, 
pIgR can deliver pIg-antigen complexes into secretions. Additionally, 
mucosal immunity benefits from secretory component (SC), a 
proteolytic fragment of pIgR. As the primary constitutive structure 
of secretory immunoglobulin A (SIgA) and M, SC can prevent 
proteolysis degradation of these secretory immunoglobulins and can 
neutralize antigens in their free form. Additionally, the intracellular 
neutralization of dIgA and its antigen is mediated by pIgR, which also 
serves an immunomodulatory function [4].

The initial line of defense for the lung is provided by pIgR, which 
is expressed on lung epithelial cells and serves as a link between 
innate and adaptive immune responses at mucosal surfaces. The 
lung, a site of gas exchange, is constantly exposed to environmental 
stimuli. But regrettably, there aren’t many investigations on the pIgR 
of mammalian respiratory systems, particularly in Bactrian camels. 
More importantly, although some reports indicate that pIgR can be 
expressed in the lungs of humans, pigs, rats, mice, and rhesus monkeys, 
it is still unknown which lung cells do so. Therefore, in this study, 
immunohistochemical, micro-image analysis, and statistical methods 
were used to systematically analyses the pIgR expression characteristics 
in Bactrian camel lungs. The findings of this research should support 
further investigation into the mucosal immune roles of pIgR in the 
lower respiratory tract of Bactrian camels.

Description
In this study, we develop a mathematical model that takes into 

account the known disease characteristics and keeps track of the 
numerous interventions the Ugandan government has carried out 
since the first case was reported in March 2020. The impact on the 

disease burden is then quantified after we assess these measurements 
to understand levels of responsiveness and adherence to standard 
operating procedures [5]. The trace-and-isolate protocol, in which 
some of the latently infected individuals tested positive while in 
stringent isolation centers, was modeled in this model in a novel way 
that reduced the infectious period.

Discussion
While advances are being made in the tissue engineering technique 

employing scaffolds concentrated on poly (N-isopropyl acrylamide), 
a temperature-responsive polymer. By covalently attaching the 
polymer to the surface of the culture dishes, temperature-dependent 
cell desorption and attachment were made possible. Changing the 
temperature is the only simple way to control the temperature-
responsive culture dish. The surface of the temperature-responsive 
culture dishes exhibits hydrophobicity at 37 °C, the usual temperature 
for cell culture, and the cells adhere and multiply at this temperature 
[6]. The surface of the culture dish becomes hydrophilic when the 
temperature is reduced below 32 °C, and the cells desorb spontaneously 
as they hydrate. As a result, adherent cells can be collected as a single cell 
sheet while retaining cell-to-cell adhesion and the extracellular matrix 
composed of collagen, fibronectin, laminin, etc. when they are cultured 
until they become confluent (coated on the surface of the culture dish) 
and the temperature is lowered to room temperature. positioned at 
the cell sheet’s base. Cell sheets have the benefit of permitting scaffold-
free transplanting since the extracellular matrix functions as a “glue” to 
quickly bind cells and tissues to one another. Additionally, cell sheets can 
be stacked to create dense tissues. Cell sheet tissue engineering is a type of 
tissue engineering that creates tissues without the use of scaffolds.
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In order to create a regenerative medical treatment for esophageal 
ESD artificial ulcers, we carried out extensive animal studies, created 
squamous cell sheets from oral mucosal tissue, and demonstrated that 
cell sheets could be applied to the ulcer surface after esophageal ESD 
using an endoscope. Additionally, a clinical research known as a First 
in Human (FIH) study was carried out from January 2008 to March 
2011. 10 There is no need for medication like immunosuppressive 
drugs in this therapy because it uses autologous tissue, and there is also 
no risk of side effects like infection as with steroid therapy.

Yu et al. divided the five techniques for preventing esophageal 
stricture after ESD into the following categories. mechanical 
techniques, tissue engineering techniques, autologous transplantation, 
and other cutting-edge methods. Systemic administration of steroids 
and local injection of steroids are the most used methods. The 
benefits of systemic steroid administration include their effective anti-
inflammatory and anti-fibrotic properties as well as how convenient 
they are for the patient to administer. The drawbacks include systemic 
adverse effects (immunosuppression, osteoporosis, gastrointestinal 
bleeding, electrolyte imbalance). When there are peripheral mucosal 
abnormalities, it has little impact [7]. Additionally, the benefits of 
local steroid injection include strong inflammation suppression and 
less tissue side effects. Delay in wound healing and local responses 
is drawbacks (perforation, mediastinal abscess, pleural effusion). 
Circumferential mucosal deficiencies are not significantly affected. 
Cell sheet transplantation offers several cell sources and development 
potential; yet, it is currently in the preclinical stage. It is regarded 
as having a high cost, a difficult operation, and stringent technical 
specifications. Recently, it was discovered that the inhibition of 
inflammatory cytokines by epithelial cell sheets affects the suppression 
of esophageal stricture. There is currently no perfect preventative 
therapy for esophageal stricture, thus it’s critical to choose the right 
option based on the patient’s history [8].

Only a small number of clinically used regenerative medicine 
treatments have produced durable effects. Rama et al. reported 
long-term results of 112 patients with corneal injuries treated with 
autologous limbal stem cells grown on fibrin, the majority of whom 
had burn-dependent limbal stem cell deficit. Our study demonstrated 
the safety of the cell sheet treatment with a follow-up of over 10 years 
and no esophageal restenosis. In case 5, a novel strategy was used 
after extensive patient consultation: the esophagus was left intact, and 
the No106 recR lymph node was dissected. Because of this, we were 
able to dissect an additional No106pre lymph node metastasis, which 
is rarely often dissected, even with extra surgical resection following 
ESD. Additionally, there were numerous esophageal carcinomas, but 
none of them could be treated without chemotherapy and endoscopic 
surgery [9].

Conclusion
The Ugandan government has undertaken several actions since the 

first case was reported in March 2020, and we create a mathematical 
model in this work that accounts for the known disease characteristics. 
We evaluate these measurements to understand levels of responsiveness 
and adherence to standard operating procedures before quantifying 
the impact on the disease burden. In this model, the trace-and-isolate 
strategy was novelly modelled to shorten the infectious duration. In this 
strategy, some of the latently infected individuals tested positive while 
in strict isolation centres. Furthermore, the degree of pIgR expression 
in ciliated cells was favourably connected with bronchial luminal 
regions but negatively correlated with how clean the airflow through 
the bronchial cross-sections, demonstrating that the pIgR expression 
level in the bronchial epithelium was heterogeneous. Our study paved 
the way for further investigation into how immunoglobulins (namely 
SIgA) behave in a controlled manner after being delivered by pIgR 
through the lung membrane of Bactrian camels.
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