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layer in the joint. Compounds with anti-inflammatory characteristics 
are possible OA treatments. Several studies have shown that etoxib has 
a positive impact on OA inflammation and a low frequency of adverse 
effects. Collagen hydrolysate is a possible treatment for osteoarthritis 
and osteoporosis . However, these medications can only relieve 
moderate OA and have little impact on conditions needing surgery that 
are more severe. Therefore, it is of utmost significance to determine 
ways to alleviate the clinical symptoms of severe OA patients using 
non-surgical means. Multiple disorders, including rheumatoid arthritis 
(RA), inflammatory bowel disease (IBD), and colorectal cancer (CRC), 
are caused by dysregulation of the hypoxia and inflammation pathways. 
Recent scientific study has thus focused on seeking to comprehend how 
these pathways are controlled, interact, and react to illness.

Review Analysis
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cytokine is dictated by the existence of a specific stimulus and the milieu 
to which the cells are exposed. The reprogramming of IL-10 signalling 
by IFN- and IFN- is one such example. In myeloid cells, IL-10 is a poor 
activator of STAT1 and does not generally stimulate STAT1 target 
genes, but IFN- does. Pre-exposure to type I IFNs reprograms STAT 
activation by IL-10 in such a way that STAT1 is preferentially activated 
by IL-10 in these cells, leading in the stimulation of a set of STAT1-
dependent genes and an increase in inflammatory activity. IFN- is also 
capable of switching the ratio of IL-10 STAT activation from STAT3 
to STAT1, accompanied by downregulation of STAT3-dependent gene 
expression and partial attenuation of IL-10 anti-inflammatory action. 
The reprogramming of IL-10 signalling by IFN- and IFN- may involve 
different processes. It seems that IFNs function as a switch that quickly 
controls STAT activation by IL-10 and modifies macrophage responses 
to IL10. Dynamic regulation of the activation of different STATs by the 
same cytokine provides a mechanism for cells to integrate and balance 
signals delivered by opposing cytokines, and extends our understanding 
of cross regulation by opposing cytokines to include reprogramming 
of signalling and modification of function. In, positive and negative 
regulation pathways of IFN signalling are shown schematically.

Endogenous inhibitors of MMPs 

There are several endogenous MMP inhibitors, which limit activity 
and prevent excessive proteolysis (Table 1). The tissue inhibitors of 
metalloproteinase (TIMPs) are the most selective of these inhibitors 
for the MMPs. The TIMPs are a family of secreted proteins that may 
bind all MMPs in a 1:1 stoichiometry with different affinities; TIMP-
1 binds to MMP-9 with great affinity, whilst TIMP-2 inhibits MMP-
2 more effectively. The N- and C-terminal domains of TIMPs (21 to 
29 kDa) are composed of 125 and 65 amino acids, respectively, and 
each contains three conserved bisulfide linkages. The N-terminal 
domain is capable of blocking MMPs and folds as a distinct unit. 2- 
macroglobulin is the primary inhibitor of MMPs in tissue fluids. The 
restricted proteolysis of a bait area of the plasma protein by an MMP 
generates a conformational shift in the macroglobulin, which then 
envelops the enzyme. It is a generic proteinase inhibitor, but it can only 
bind to active MMPs, which are subsequently removed irreversibly by 
endocytosis after connecting to a scavenger receptor. The C-terminal 
component of the procollagen C-terminal proteinase enhancer protein 
(PCPE) is another protein with MMP-inhibiting characteristics, 
but less effective than the TIMPs. The non-collagenous NC1 region 

of type IV collagen contains structural similarities with TIMPs and 
has been shown to inhibit MMP. Tissue factor pathway inhibitor-2, 
a serine protease inhibitor, and endostatin, a collagen XVIII-derived 
proteolytic fragment, may inhibit the activation of MMP-2, MMP-9, 
and MMP-13, as well as the catalytic activity of MMP-2 and MT1-
MMP. Thrombospodin-1 (TSP-1) is an extracellular glycoprotein of 
450 kDa that inhibits the activation of proMMP-2 and -9. Similar to 
2-macroglobulin, it is believed that Thrombospondin-2 (TSP-2) binds 
MMP-2 and MMP-9 and facilitates low density lipoprotein receptor-
related protein (LRP)-mediated endocytosis and clearance. Reversion-
inducing cysteine-rich protein with Kazal motifs (RECK) protein 
is a glycoprotein with a molecular weight of 110 kDa that is widely 
expressed in normal tissues and is the only known membrane-bound 
MMP inhibitor. Finally, it has been shown that fatty acids decrease 
gelatinase activity but no other MMPs. The activity was dependent on 
the length of the carbon chain and the presence of unsaturation, and 
inhibition included binding to the fibronectin type II module. Other 
outstanding reviews examine endogenous MMP inhibitors in further 
depth.

Conclusion
The activation of Jak–STAT signalling requires no production 

of new molecules and involves just two sets of proteins, Jaks and 
STATs. Ligation of the cytokine receptor at the cell surface induces 
transcriptional responses in the nucleus. Despite its apparent simplicity, 
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