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Introduction 
Our bodies are prodigious biological machines that work perseveringly in order to ensure their survival. Immune system cells protect the host from a wide variety of pathogens that aim to compromise 

our health. This protective response starts with Inflammation, a complex tissue response that involves tissue immune cells, blood vessels, and molecular mediators that communicate between these 

cells. The purpose of inflammation is  to eliminate the initial cause of cell injury, clear out necrotic cells and tissues damaged by the original insult and the inflammatory process itself, and to initiate 

tissue repair. However, if it does not resolve properly it can cause severe outcomes, such as autoimmune diseases, obesity, and cancer. 

Diverse white blood cells are involved in inflammation. Each type has a different function in various phases of the immune response. We have addressed the role  of macrophages (MØs) in the 

resolution of inflammation. Macrophages differentiate from white blood cells called monocytes produced by stem cells in the fetal liver or the adult bone marrow. Monocytes differentiate to MØs 

following their movement from the blood stream to tissues when infection occurs, or during embryonic development in healthy subjects. Monocytes enlarge greatly and produce granules within 

themselves when becoming MØs. Monocytes and macrophages play important roles in inflammation and its resolution by performing various functions, including the secretion of bioactive mediators 

called cytokines.  Cytokines are small soluble glycoproteins that act through binding to specific receptors and transmission of intracellular signals. These signals regulate and stimulate immune 

responses by modulating gene expression and biological function of various immune cells. Hence, cytokines, such as Interferons (IFNs) , act as intercellular mediators. IFNs are a family of cytokines 

that are expressed by MØs and other immune cells. IFNs stimulate the expression of anti-viral proteins by host cells that inhibit the pathogen multiplying inside of the infected cells. Moreover ,the 

infected cell can protect neighboring cells against a potential infection by the pathogen by releasing IFNs that limit infection of new cells. IFNs promote both innate and adaptive immunity by inducing 

the production of hundreds of different proteins that have roles in combating viruses and viral spread.  Some of these proteins kill virus-infected cells by promoting programmed cell death (apoptosis). 

Therefore, IFN activity is also linked to protective roles against certain cancers. IFNs induces the expression of inducible nitric oxide synthase (iNOS) in macrophages during inflammation. iNOS  is a 

cytoplasmic enzyme that produces large quantities of NO, a reactive anti-bacterial chemical, upon stimulation. 

 Recent studies from our laboratory have indicated that IFN-β, a member of the IFN family, is specifically produced by macrophages during the resolution of inflammation. Treatment of inflammatory 

macrophages with IFN-β promotes the expression of a monocyte receptor called Ly-6C, therefore suggesting IFN-β reverses the differentiation of these macrophages turning them to “rejuvenated 

macrophages”. The current study aimed at determining which responses that take place in inflammatory macrophages following exposure to IFN-β are unique to these macrophages in comparison to 

tissue resident macrophages from the peritoneum, spleen, and bone marrow. 

Abstract 
Resolution of inflammation is an important process that terminates inflammation and restores normal tissue function. Macrophages have a significant role in this 

process including production IFN-β. In the current study, we have examined the effect of IFN-β on different macrophages during inflammation. The following 

parameters were examined: 1. inductions of expression of unknown proteins, as well as the inflammatory protein inducible nitric oxides synthase (iNOS). 2. 

Expression of Ly6c, a marker of monocytes – the precursors for macrophages.  The study reveals that IFN-β  impacts exclusively inflammatory macrophages, 

resulting in the expression of  unknown proteins, iNOS and Ly6c. These results suggest that IFN-β promotes the resolution of inflammation through unique  

mechanisms.  

Aims  
1. Identify proteins that are exclusively expressed in inflammatory macrophages in 

response to IFN-. 

2. Examine whether the expression of iNOS in inflammatory MØ is induced by 

IFN. 

3. Determine whether inflammatory macrophages exclusively express Ly-6C 

following exposure to IFN-β.  
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3. IFN-  induces the expression of iNOS in 

inflammatory macrophages.   

Figure 3: IFN-β increases the expression of iNOS in inflammatory Mφ. 

Samples from fig.2 were run by gel electrophoresis, transferred to a 

membrane and  evaluated using WB for the expression of iNOS (n=3)   

Conclusions  

 IFN-β  exclusively stimulates the expression of different proteins, including iNOS, in inflammatory macrophages. 

 Macrophages from different tissues have different expression patterns of the membrane receptors Ly6c and F4/80 which reflect unique developmental states of the 

monocytes / Mɸ lineage.   

 IFN-β specifically promotes the expression of Ly6c (monocyte marker) in inflammatory macrophages, suggesting that IFN-β mediates the differentiation of these 

macrophages and turns them into “rejuvenated macrophages”.        

2. Different proteins  are exclusively upregulated 

in inflammatory macrophages in compression to 

residents  upon response to IFN- 

Figure 2: Unknown protein expression. Macrophages from different 

tissues were isolated  using magnetic beads and treated with IFN-β, after 24 

hrs. macrophages were collected and lysed using specific lysis buffer 

(WCE). Then their protein content was separated by using SDS-PAG gel 

(8%) and the protein was transferred to a nitrocellulose membrane and 

staining by ponceau staining unspecific protein staining (n=3). 

5. Inflammatory macrophages exclusively express 

Ly6C following exposure to IFN-β 
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Figure 5: IFN-β increase the expression of Ly6c exclusively in 

inflammatory Mφ. Macrophages from different tissues were treated with 

IFN-β then  stained with florescence antibody for F4/80 and Ly6c, and the 

expression of Ly6c and F4/80 were  analyzed by flow cytometry. The graph 

shows the percentage of  different population of macrophages (n=2).  

4. Macrophages from different tissues differently 

express Ly6C and F4/80 

Figure 4: Different tissues contain different monocytes and macrophages 

populations. A. Macrophages from different tissues staining with florescent 

antibodies against  F4/80 and Ly6c and the expression of Ly6c and F4/80 

were  analyzed by flow cytometry. Results are representative Dot Plots (A) 

and their quantitation. B.  The following marker combination indicate 

different monocyte / macrophages subset: Ly6c + F4/80+ (rejuvenated), Ly6c 

- F4/80+ (mature macrophages) and Ly6c + F4/80- (monocytes/ young 

macrophages) (n=2).   
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1. macrophages from different tissues have 

different morphology 

Figure 1: Light microscopy of macrophages after culturing. A. 

Macrophages from peritoneum 48 hrs. after injection with zymosan A. B. 

macrophages from peritoneum. C. macrophages from spleen. D. 

macrophages from bone marrow . Images are reprehensive from (n=3). 
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