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4.  Crohn’s disease and ulcerative colitis
Crohn’s disease and ulcerative colitis constitute inflammatory bowel disease (IBD) 
(11,12). Crohn’s disease involves gut bacteria, the gut mucosa, macrophages, and T cells. 
In this disease, defects in the ability of macrophages to respond to bacteria allow the 
bacteria to breach the gut mucosa, and enter interstitial spaces. The result is the for-
mation, in the gut wall, of granulomas – pathological structures containing T cells. In 
lesions of Crohn’s disease, CD4 T cells express large amounts of the Th1-type cyto-
kine, interferon-gamma. In contrast, in ulcerative colitis, the lesion results from the 
Th2-type cytokines, IL-4 and IL-13. Both diseases involve IL-17 producing T cells. 
These diseases result in gastrointestinal pain, and require diet therapy and the services 
of a dietician.

5.  Asthma
Asthma is initiated by inhaled allergens. The disease is mediated by Th2-type cytokines, 
IL-4, IL-5, IL-9, and IL-13. The immune cell most responsible for the pathology of 
asthma is eosinophils. The consequence is constriction of the airways and difficulty in 
breathing.

6.  Chronic obstructive pulmonary disease (COPD)
COPD is mainly caused by long-term cigarette smoking (13,14). The disease involves 
a decreased ability to breathe, as measured by forced expiratory volume per second, 
with consequent disability and death. Cytokines that mediate COPD include IL-6, 
TNF-alpha, and IL-1beta, while the immune cells most responsible for this disease are 
macrophages, neutrophils, and T cells. While COPD and asthma both involve the air-
ways (bronchial tree) and alveoli, COPD is distinguished in that its pathology is mostly 
caused by neutrophils, while that of asthma is caused mostly by eosinophils.

II.  DETAILED EXAMPLE OF MULTIPLE SCLEROSIS MECHANISM OF 
ACTION

Multiple sclerosis is a severe disorder of the central nervous system (CNS) character-
ized by chronic inflammation, myelin loss, and progressive neurological dysfunction 
(15). Symptoms that occur most commonly in multiple sclerosis include tremor, optic 
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