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Abstract 
 
Currently, the evaluation and treatment of chronic inflammatory diseases relies on specific clinical signs 
accompanied with single or multiple marker(s) for that disease. Despite that, these diseases share a common innate 
immune mechanism involved upregulation of “Inflammasome” that have been proved in its implication in the 
pathologic mechanism (s) and direct irreversible conversion of pro-interleukin 1β and pro-interleukin 18 into active 
IL-1b and active IL-18 contributing in disease progression and tissue damage, suggesting a common theranostic 
target to reduce inflammatory mechanism. 
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heranostics is a term refers to 
examination of a biomarker molecule as 
a target for both diagnostic and 

therapeutic purposes allowing integration 
between in vitro diagnostics and reducing 
delay of treatment for optimum patients care 
(1). The main concept of immune system is 
defending against pathogen associated 
molecular pattern (PAMPs) as external 
pathogens and damage associated molecular 
pattern (DAMPs) as internal threats like uric 
acid and heat shock proteins mediated by 
certain pattern recognition receptors (PRRs) 
whom responsible for generation of 
inflammation and other effector mechanisms 
in diverse conditions (2). The Nucleotide-binding 
oligomerization domain-like protein 3 (NLRP3) 

is the best characterized molecule belongs to a 
complex called “Inflammasome” in addition to 
apoptosis-associated speck-like protein (ASC) 
and procaspase-1 resulting in irreversible 
immune activity through both pro-
inflammatory cytokines (IL1β and IL18) (3,4). 
NLRP3 inflammasome presents in 
inflammatory immune cells like: dendritic cells, 
macrophages and monocytes (5). The activation 
process of the NLRP3 inflammasome appears 
to occur in two steps involves a priming or 
initiating signal in which, many PAMPs or 
DAMPs are recognized by toll like receptors 
(TLRs), leading to activation of nuclear factor 
kappa B (NF-κB)-mediated transcription of 
inflammasome proteins, including inactive 
NLRP3, proIL-1β, and proIL- 18 (5). Followed by 
the oligomerization of NLRP3 and subsequent 
assembly of NLRP3, ASC, and procaspase-1 into 
inflammasome complex allowing its 
autocleavage and activation. The activated 
caspase-1 enzyme in turn cleaves upregulated 
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inactive proinflammatory cytokines: IL-1 and 
IL18 in to active IL-1β and IL-18 and secreting 
them into extracellular compartment resulting 
in induction of proinflammatory and 
proapoptotic pathways depending on type of 
threatening patterns (5,6). In fact, the assembly 

of NLRP3 inflammasome and its activation 
happens downstream to many stimuli induced 
by various PAMPs or DAMPs showing its 
importance in playing an essential role various 
disease processes (7). 

 
 

 
 

Figure 1: Illustration of the NLRP3 inflammasome activation (8) 
 
The inappropriate activation of NLRP3 
inflammasome can contribute in the initiation 
and progression of various diseases like: 
metabolic disorder and metabolic syndrome (9), 
atherosclerotic plaque in both atherosclerotic 
patients and animal model (10,11), NLRP3 
inflammasome proteins up-regulated in 
patients with type 1 diabetes (12), IgA 
nephropathy (13), multiple sclerosis (14) cancer 
(15) and other autoimmune diseases.  
Consistent with the associations of NLRP3 
inflammasome activation in these diseases, 
inhibiting the NLRP3 inflammasome may 
reduce their pathogenesis (3,8,16).  By another 
mean, targeting NLRP3 inflammasome will 
affect downstream signals preventing 

secretions of active proinflammatory 
processes. As well as an anti-infective (16). Until 
recently, researchers found a selective direct 
inhibitor MCC950 specifically inhibited 
activation of NLRP3 that later on Novartis 
company funded Inflazome as a trade mark for 
this molecule (17), (CY-09) (18) and telmisartan 
(19).  
In conclusion, all these evidences rising the 
suggestion for targeting NLRP3 inflammasome 
as a theranostic marker for inflammatory 
disease. Its suggested as a specific and 
sensitive biomarker superior than CRP, or other 
proinflammatory markers because its 
expressed downstream to real threat 
recognition by innate immune receptors and 
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provide upstream signaling for activation and 
production of active proinflammatory 
cytokines (IL-1B and IL18) mediating 
inflammation and apoptotic signaling. In 
another hand, NLRP3 inflammasome as a valid 
target for treating inflammatory diseases. 
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