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Paradoxical roles of the immune 

system in cancer development

1. The key functions of the mammalian immune system: 

(1) Protect from infectious pathogens

(2) Monitor tissue homeostasis => Eliminate damaged   

cells (e.g. tumor cells) and induce wound healing.

2. Mechanisms against cancer development:  

(1) Cellular immunity- T, NK, & Other innate immune cells

(2) Humoral immunity- Cytokines, Abs, etc. 

3. Mechanisms promoting cancer development:  

(1) Homeostatic Inflammation => Angiogenesis & Tissue 

remodeling

(2) Enhance survival pathways (NF-kB activation)

(3) Suppression of anti-tumor immune responses



Acute vs. Chronic Inflammation:  Role 

in Cancer Pathology



The difference between acute and 

chronic inflammation

Acute Inflammation

• Type I response

• Cell and tissue destruction

• Antigen or insult elimination

• M1 Macrophages

• Neutrophils

• Activated DCs

• Cytotoxic T cells

• Antibodies

• Th1 T cells 

• Resolution and wound repair

Chronic Inflammation

• Type 2 response

• Antigen or insult persistence

• Remodeling programs

• M2 Macrophages

• Th2 T cells  IL-13

• Treg T cells

• Suppressive myeloid cells



Association of inflammation with cancers

• Tobacco Use:  30%

• Diet: 35%

• Obesity: 20%

• Infectious Agents: 18%

• Radiation or Environmental Pollutants: 7%

Jemal, 2010, CA Cancer J. Clin



Association of chronic inflammation with 

cancers



Chronic inflammation causes genomic 

damage through reactive oxygen and 

nitrogen



Chronic inflammation causes lipid and 

protein damage damage through reactive 

oxygen and nitrogen



Inflammation elevates cytokines that activate 

transcription factors which promote tumor 

formation and progression. 



Inflammation induces immune suppressive 

cells which prevent adaptive cellular 

immunity



Chronic inflammation can act locally or at 

a distance

PLOS ONE. 10.1371/journal.pone.0057114.g002. 



J Clin Invest. 2003;112(12):1821-1830. doi:10.1172/JCI19451

Large volumes of white fat activates 

inflammation



Science 2013;339:286-291

Malignant cells foster development of 

wound healing responses



Preventing Tumor-inducing Inflammation

• Life style changes:  lose 
weight, quit smoking, 
quit drinking.

• Non-steroidal anti-
inflammatories:  
colorectal, bladder, 
ovarian.

• Vaccination:  HBV, MUC1

• Phytochemicals:  Variety 
of inhibitors (Natural Cox 
and Stat3 inhibitors).

Gut 2010;59:1670-1679



Preventing Tumor-inducing Inflammation 

with Aspirin

• Overall benefit:  12% overall reduction in 

incidence. 19% at 5 year or more duration.  

24% if used for 3 or more years. Lancet 2012

• Site Specific  Curr Oncol Res 2013

– Colorectal:  20-38%

– Esophageal:  27-43%

– Gastric: 29-39%

– Breast: 8-18%

– Prostate: 9-14%

– Lung: 19%

Risk Benefit
Intracranial Bleeding
Ulcers
Diabetes
Smoking
Cholesterol



Preventing Tumor-inducing Inflammation 

with Curcumin

Risk Benefit
Low grade only
Diarrhea
Distension
Reflux
Iron deficiency (susceptible  
people)

Cancer Prev Res, 2011

Mechanisms of action
Blocks NFkB activation
Blocks Jak-Stat pathways



Science 2013;339:286-291

Converting chronic to acute inflammation



Science 2013;339:286-291

Reversing Tumor-Associated 

Chronic Inflammation



Reversing from a chronic to an 

acute inflammatory response

Boosting adaptive Th1 immunity
• Vaccines
• T cell therapy
• Radiation
• Cytokines
• Viral therapy

Reversing immune suppression/regulatory mechanisms
• Checkpoint Blockade
• Tregs
• MDSCs


