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Introduction

The phrase inflammation is used in connection with two 
of the five cardinal signs: rubor (redness) and calor (heat). 
Activation of inflammatory signalling pathways and 
recruitment of inflammatory mediators (such as cytokinins 
by leukocyte chemotaxis) in tissue by blood in the case of 
inflammation. Depending on the severity of the ailment 
and the source of inflammation, inflammation can be acute 
or chronic. When mice were exposed to HDM (House Dust 
Mite), which are natural allergens that cause bronchial 
inflammation and other symptoms depending on the time 
of exposure, recent research on assessing time course for 
chronic inflammation showed the anti-inflammatory 
efficacy of prednisolone and roflumilast when performed on 
mice [1] Apoptosis, on the other hand, is a programmed cell 
death mediated by physiologic and pathologic conditions; 
however, apoptosis is not linked to the inflammatory 

response, whereas necrosis (localised cell death or tissue 
degradation with hydrolytic enzymes liberated from dead 
cells) is linked to the inflammatory response and can be 
caused by a variety of agents including hypoxia, physical, 
chemical, and microbial agents. In histologic inspection, 
morphological traits can be seen using a light microscope. 
Many diseases are caused by abnormal control of apoptotic 
programmes, according to recent study [2]. 

Recent Research on Pathologic 
Inflammation

Inflammation is the body’s defence mechanism, since it 
causes the immune system to activate, initiating motion 
repair systems and eventually accumulation macrophages 
such as Polymorphonuclear Neutrophils (PMNs) to develop 
early in the acute inflammatory response. Inflammation is 
classed as acute or chronic depending on the duration of 
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the response, the host’s immunity, and the severity of the 
illness. Acute inflammation lasts for a brief period of time, 
can be healed quickly, and is followed by healing [3]. 

Acute inflammation is defined by the buildup of fluid 
and plasma on the activated site, as well as the activation 
of platelets and Polymorphoneutrophils (PMNs) in the 
vascular area of the affected tissue. The acute inflammatory 
mechanism can be divided into two parts: vascular events 
and cellular events. The presence of chronic inflammatory 
cells such as macrophages, plasma cells, and lymphocytes 
characterises chronic inflammation. Vasoactive amines, 
arachidonic acid, lysosomal components, platelet activating 
factors, cytokinins, and free radicals are examples of 
chemical mediators. Despite the fact that their methods are 
different, they have a similar mechanism. When damaging 
stimuli are detected by the cell’s surface receptors, 
inflammatory pathways are activated, and inflammatory 
cells are produced and presented at the location [4]. 
Most chronic disorders, such as arthritis, are caused by 
inflammation. Inflammation is defined by the coordinated 
activation of inflammatory mediators and pathways in the 
affected area, as well as the build-ups of inflammatory cells 
from the circulation. 

Pathogen Recognition Receptors (PRRs), which are 
germline encoded proteins and expressed in both immune 
and non-immune cells, are involved in pattern recognition 
receptor activation pathways. When PRRs are activated, 
an inflammatory response is triggered. Danger Associated 
Molecular Patterns (DAMPs) are endogenous biomolecules 
that have the ability to activate PRRs. DAMPs have the 
ability to trigger the anti-inflammatory response. In the 
absence of pathogens, the release of DAMPs can result 
in the recruitment of inflammatory mediators from the 
circulation. Toll-like Receptors (TLRs), such as Retinoic 
Acid Inducible Gene (RIG), and C-type lectin receptors, 
are members of the PRR class. TLRs are the PRRs that 
have been studied the most and are the most well-known. 
Myeloid differentiation factor 88 (MyD88) interacts 
with TLRs to activate PAMPs and DAMPs, which in 
turn initiates a cascade of signals that translocate nuclear 
transcription factors like (AP-1) and (NF-kB) (IF3) [5]. 
Intracellular stimuli trigger inflammatory pathways, 
which in turn trigger mediator synthesis. Interleukin-1b 
(IL-1b), Interleukin-6 (IL-6) and tumour necrosis factor 
are examples of stimuli that activate toll-like receptors to 
mediate inflammation (TLRs). 

Prednisolone and roflumilast were found to be effective in 
treating BALB/c mice in a recent study to determine the 
time course of chronic inflammation in the HDM (House 
Dust Mite) model. HDM, an allergen known to elicit an 
inflammatory response in the lungs, was administered 
intranasal to BALB/c mice in this study. Bronchoalveolar 
Lavage Fluid (BALF) was tested for inflammatory cells [6]. 
After week 3, roflumilast (10 mg/kg) and prednisolone (10 
mg/kg) were given orally twice. Extending HDM exposure 
resulted in peak lymphocyte, macrophage, and eosinophil 
counts after week 1. Mice experienced prevascular, 
peribronchiolar, and prealveolar inflammation, as well 

as epithelial hyperplasia/hypertrophy in the bronchi and 
bronchioles, which worsened after five weeks of HDM 
exposure. Though prednisolone and roflumilast therapy 
reduced the severity, this shows that they are effective in 
treating inflammation. 

Mechanisms of Apoptosis
Apoptosis is a type of cell death that is planned and 
orchestrated. Apoptosis differs from necrosis in that 
necrosis is accompanied by inflammation and possibly 
some collateral tissue damage. Because the cell is no longer 
needed, the “cell suicide” or “cell death” pathway is activated 
in apoptosis. Apoptosis is mediated by both normal and 
pathologic mechanisms [7]. Pathologic processes include 
cell death by cytotoxic T cells as in graft vs host disease 
and autoimmune reactions, as well as degenerative diseases 
like Alzheimer’s disease and Parkinson’s disease, whereas 
physiologic processes involve organised tissue sculpting as 
an embryo develops.

Morphological characteristics
The histologic characters as viewed under a microscope 
revealed that there is involvement of clusters of cells that 
can be seen distinctly over the background of normal 
cells, apoptotic cells are round or oval in shape with 
eosinophilia cytoplasm and shrunken organelles, pyknosis 
or karyorrhexis is seen, cell surface can have some 
invaginations or projections, and spheri are present [8].

Pathways/Mechanisms
The extrinsic and intrinsic pathways for apoptosis are 
activated by their ligands in extrinsic apoptosis, whereas 
the intrinsic pathway is activated by intracellular stress 
and plays a significant role in mitochondria in intrinsic 
apoptosis.

Some apoptosis-related receptors are expressed on cell 
surfaces. The binding of Tumour Necrosis Factor (TNF) to 
TNF-R family receptors or the detection of Fas ligand by 
Fas receptor are two important examples [9]. 

• Non-availability of the signals essential for ursula cell 
survival, such as growth factors and cytokinins 

• Activation of Fas receptors can lead to triggering of 
extracellular apoptosis 

• Intracellular stressors include hypoxia, heat, and 
radiation

There have been many advances in the theories of apoptosis 
since its rediscovery in 1972 by Kerr, one of which was a 
breakthrough in apoptosis research by genetic study of 
nematode identified to be containing genes regulating 
apoptosis, which is the first proof that apoptosis is regulated 
by genetic control, and many of the genes have mammalian 
homologs that their worm counterparts regulate 
mammalian counterparts. Three genes, ced-3, ced-4, and 
ced-9, are revealed to be directly involved in the regulation 
of apoptosis in nematodes. 
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Conclusion

PRR pathways are well-studied inflammation pathways 
in which PRRs, a type of receptor, are responsible for 
inflammation. PRRs can be activated by endogenous 
biomolecules such as DAMPs, and the most well studied 
PRRs are TLRs, which are activated by inflammatory 
mediators, whereas apoptosis is the programmed death 

of cells that are no longer needed. Both processes have 
distinct meanings and mechanics. Both of these subjects 
are important in human pathology research. The genetic 
analysis found that mutations in the CED genes or 
activation by their RNA causes cell death in C. elegans, 
but there’s still a long way to go because we know the CED 
genes are involved in cell death, but we don’t know what 
expresses them.
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