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CAUSATION



WHAT IS “CHRONIC INFLAMMATION?”

• Two types of inflammation 
• Acute inflammation is the body’s more common rapid

response to trauma, microbial invasion or noxious compounds
• Chronic inflammation is less common and is defined as slow, 

long-term inflammation lasting several months to years 



ETIOLOGY OF CHRONIC INFLAMMATION

• Persistent infection
• Persistent exposure to irritant

• Autoimmunity

• Auto-inflammatory

• Inflammatory and biochemical inducers

• Hypersensitivity to noxious stimuli



CIRS
DIAGNOSIS

• Shoemaker

• GAO 

• McMahon Criteria



OBJECTIVE 
TESTS

1 VISUAL CONTRAST SENSITIVITY TESTING
2 HUMAN LEUKOCYTE ANTIGEN TESTING

3 MARCoNS
4 COMPLEMENT C4a
5 TRANSFORMING GROWTH FACTOR-BETA 1
6 MATRIX METALLOPROTEINASE-9
7 ANTI-DIURETIC HORMONE/OSMOLALITY
8 ADRENOCORTICOTROPIC HORMONE/CORTISOL
9 MELANOCYTE STIMULATING HORMONE 

10 ANTICARDIOLIPIN ANTIBODY or ANTIGLIADIN ANTIBODIES



FUNGAL 
SURFACE AND 

INNATE IMMUNE 
RECOGNITION OF 

FILAMENTOUS 
FUNGI

• Detection of infectious agents through pattern 
recognition receptors 

• Distinct composition of fungal cell wall makes it target 
for immune cell 
• Molecular patterns
• TLR2 and TLR4 



FUNGAL 
RECEPTORS 



THE ROLE OF FUNGAL 
PROTEINASES IN 

PATHOPHYSIOLOGY OF 
STACHYBOYTRES 

CHARTARUM

Host Exposure Result

Human tracheal 
epithelial cells

Spore extracts ↑Il-6, IL-8, TNF-a

Protease inhibitor Completely 
abolished cytokine 
production

Rat pups Extracts of 
trichothecenes or 
proteinases

↑Neutrophils, IL1-B, 
TNF-a



COMPLEMENT 
ACTIVATION

• Complement system is made up of plasma 
proteins that react with each other to fight 
infection
• Three ways to activate complement system:
• Classical pathway
• MB-Lectin Pathway
• Alternate Pathway



COMPLEMENT 
PATHWAYS



COMPLEMENT 
ACTIVATION IN A 

MODEL OF 
CHRONIC 
FATIGUE 

SYNDROME (CFS)

• Chronic fatigue syndrome is a clinical diagnosis that needs 
biological markers to validate individual cases for diagnostic and 
medicolegal purposes. 

• This study evaluated the effect of an exercise challenge and an 
allergy challenge on symptoms and biological markers. 



COMPLEMENT 
ACTIVATION IN A 

MODEL OF CFS 
(CONT.)

• Chief finding of study was exercise challenge induced significant increases 
of C4A but not C3A or C5A only in the CFS group (6 hours after challenge)

• In most subjects, only elevated complement split products are 
consistently found of C3A, C4A, and C5A



COMPLEMENT SPLIT PRODUCTS

LAB CFS with 
allergy

CFS without 
allergy

Allergy without 
CFS

Eosinophilic cationic protein ↑ ↑ ↑

C-reactive protein — — —
Autoantibodies ↑ ↑ ?
C4a ↑ ↑ —





EXERCISE 
CHALLENGE 

RESULTS



COMPLEMENT 
ACTIVATION IN 

TEAR FLUID 
DURING 

OCCUPATIONAL 
MOLD 

CHALLENGE

• Complement pathways present in eye tissues and fluid
• Mold exposure causes complement activation in the eye more 

frequently than eosinophilia

A Exposure Removal

Exposure ↑tear fluid C3a
↑Rare 
eosinophilia

↓ C3a and symptoms during sick 
leave
↓ eosinophilia

Control No change No change



COMPLEMENT 
SYSTEM IN 

LUNG DISEASE

• Complement activation can exacerbate lung injuries or conditions –
which include: 
• Asthma

• pulmonary artery hypertension

• idiopathic pulmonary fibrosis

• Lung may provide a local source of complement proteins



COMPLEMENT 
PROTEINS AND 

THE LUNGS

Lung Cell Type Complement Proteins

Alveolar type II epithelial cells C2, C3, C4, C5, factor B

Bronchilolar epithelial cells C3

Alveolar macrophages C5a

Lung Conditions Complements

Increased 
pulmonary arterial 
pressure

↑plasma C3 and C4a

Asthma ↑C3a and ↑C5a in bronchoalveolar lavage fluid in 
response to allergen challenge in patients with 
asthma
C3a may regulate recruitment and activation of 
Th2 cells



M O D E L O F  
I M M U N E  

CO M P L E X-
M E D I AT E D  LU N G  

I N J U R Y



PATHOGENESIS  
BY TGF-Β IN 
DIFFERENT 

PARTS OF THE 
BODY

• Varying magnitudes of TGF-β expression has been shown to induce 
malignant responses throughout the body

• Uterine fibroid

• Lung monocytes and granulomas

• Breast cancer

• Pyogenic granuloma

• High secretory immunoglobulin A (IgA)

• Airway remodeling in asthma



UTERINE 
FIBROID

• Uterine fibroids (UF) are benign tumors of the female genital tract made of 
the smooth muscle of the uterus 

• Dependent on steroid hormone and selected growth factors

• TGF-β is considered a key factor in pathophysiology of UF’s



W N T /  T G FΒ
S I G N A L I N G  

P A T H W A Y  
I N  U F ’ S



ROLE OF TGF-Β
IN MAMMARY 
DEVELOPMENT 

AND BREAST 
CANCER

• TGF-β is important for regulatory functions of mammary cells 
• Limited by its nature as a latent complex, as it remains dormant until 

activated by a cellular response/signal

• Studies in mice show TGF-β1 activity is actively regulated by estrogen 
and progesterone

• Loss of TGF-β regulation mechanisms induces deregulation of 
cellular interactions and phenotypes which lead to invasive disease



COMPARISON OF TGF-Β
IN NORMAL MAMMARY 

AND BREAST CANCER 
CELLS

• Mammary epithelial cells (Fig. A) 
are sensitive to TGF-β which is 
highly regulated in normal tissue

• Breast cancer cells are 
nonresponsive to the cytotoxic 
action of TGF-β



MMP-9

• MMP is a family of over 23 enzymes capable 
of modifying the ECM

• Roles

• Angiogenesis

• Ovulation 

• Wound Healing

• Uncontrolled regulation 

• Tissue Injury

• Inflammation 











SUMMARY

• Water-damaged Building causes Chronic 
Inflammation

• Chronic Inflammation defined by proteomic 
elevations

• Plasma proteomics link to illness supported 
by basic and clinical research
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