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Figure Legend:  Figure 1 Lung - Inflammation, Acute in a male Wistar Han rat from a subchronic 

study. The majority of the inflammatory cells are neutrophils; there is also a small amount of 

hemorrhage. Figure 2 Lung - Inflammation, Acute in a male Wistar Han rat from a subchronic study 

(higher magnification of Figure 1). The majority of the inflammatory cells are neutrophils, but there are 

also mononuclear cells, including alveolar macrophages. Figure 3 Lung - Inflammation, Suppurative in 

a male Wistar Han rat from a chronic study. Large numbers of degenerate neutrophils fill and replace 

alveoli. Figure 4 Lung - Inflammation, Suppurative in a male Wistar Han rat from a chronic study 

(higher magnification of Figure 3). Abundant necrotic debris is admixed with the degenerate 

neutrophils. Figure 5 Lung, Bronchiole - Inflammation, Suppurative in a male B6C3F1/N mouse from a 

chronic study. Degenerate neutrophils fill the bronchiole. Figure 6 Lung - Inflammation, Suppurative in 

a female B6C3F1/N mouse from a chronic study. There are numerous large, foamy, activated alveolar 

macrophages amid the degenerate neutrophils. Figure 7 Lung - Inflammation, Chronic in a female 

B6C3F1/N mouse from a chronic study. The mononuclear inflammatory cells are largely perivascular, 

peribronchiolar, and subpleural. Figure 8 Lung - Inflammation, Chronic in a female B6C3F1/N mouse 

from a chronic study (higher magnification of Figure 7). Mott cells are visible amid the lymphocytes and 

plasma cells in the subpleural region. Figure 9 Lung - Inflammation, Chronic in a male F344/N rat from 

a subchronic study. These focal, subpleural lesions are a common background finding. Figure 10 Lung 

- Inflammation, Chronic in a male F344/N rat from a subchronic study. This is a slightly more severe 

example of the common background lesion shown in Figure 9, with thickening of the alveolar septa. 

Figure 11 Lung - Inflammation, Chronic in a female B6C3F1/N mouse from a chronic study. Numerous 
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cholesterol clefts and pigmented macrophages are present in this inflammatory lesion. Figure 12 Lung 

- Inflammation, Chronic in a female B6C3F1/N mouse from a chronic study (higher magnification of 

Figure 11). The macrophages are large, foamy, and activated. Figure 13 Lung - Inflammation, Chronic 

active in a male F344/N rat from a subchronic study. There is a mixture of lymphocytes, macrophages, 

and neutrophils. Figure 14 Lung - Inflammation, Chronic active in a male F344/N rat from a subchronic 

study (higher magnification of Figure 13). There is a mixture of lymphocytes, macrophages, and 

neutrophils, with a small amount of alveolar hemorrhage. Figure 15 Lung - Inflammation, Chronic 

active in a male F344/NTac rat from a subchronic study. The perivascular and interstitial inflammation 

in this control rat is consistent with Pneumocystis carinii infection (formerly rat respiratory virus). Figure 
16 Lung - Inflammation, Chronic active in a male F344/NTAC rat from a subchronic study (higher 

magnification of Figure 15). The lesion is consistent with Pneumocystis carinii infection (formerly rat 

respiratory virus). Figure 17 Lung - Inflammation, Chronic active in a male B6C3F1/N mouse from a 

subchronic study. There is a mixture of inflammatory cell types, including neutrophils, and alveolar 

proteinosis. Figure 18 Lung - Inflammation, Granulomatous in a male Wistar Han rat from a chronic 

study. Clusters of large, foamy macrophages are surrounded by mononuclear cells. Figure 19 Lung - 

Inflammation, Granulomatous in a female F344/NTAC rat from a subchronic study. There are numerous 

multinucleated giant cells in this lesion. Figure 20 Lung - Inflammation, Granulomatous from a female 

F344/NTac rat in a subchronic study (higher magnification of Figure 19). The multinucleated giant cells 

are of the Langhans type. 

Comment:  Inflammation of the lungs is one of the most common lesions seen in inhalation studies. In 

NTP studies, there are five standard categories of inflammation: acute, suppurative, chronic, chronic 

active, and granulomatous. In acute inflammation (Figure 1 and Figure 2), the predominant infiltrating 

cell is the neutrophil, though fewer macrophages and lymphocytes may also be present. There may 

also be evidence of edema or hyperemia. The neutrophil is also the predominant infiltrating cell type in 

suppurative inflammation (Figure 3, Figure 4, Figure 5, and Figure 6), but they are aggregated, and 

many of them are degenerate (suppurative exudate). Cell debris, from both the resident cell populations 

and infiltrating leukocytes, and proteinaceous fluid containing fibrin, fewer macrophages, occasional 

lymphocytes or plasma cells, and, possibly, an infectious agent may also be present within the exudate. 

Grossly, these lesions would be characterized by the presence of pus. The tissue surrounding the 
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exudate may contain fibroblasts, fibrous connective tissue, and mixed inflammatory cells, depending on 

the chronicity of the lesion. Lymphocytes predominate in chronic inflammation (Figure 7, Figure 8, 

Figure 9, Figure 10, Figure 11, and Figure 12). Lymphocytes also predominate in chronic active 

inflammation (Figure 13, Figure 14, Figure 15, Figure 16, and Figure 17), but there are also a significant 

number of neutrophils. Both lesions may contain macrophages. Granulomatous inflammation (Figure 

18, Figure 19, and Figure 20) is another form of chronic inflammation, but this diagnosis requires the 

presence of a significant number of aggregated, large, activated macrophages, epithelioid 

macrophages, or multinucleated giant cells. In all forms of inflammation, there may also be edema, 

hemorrhage, fibrin, proteinosis, degeneration, or necrosis. Inflammation is differentiated from cellular 

infiltrates by the presence of other changes, such as edema, hemorrhage, degeneration, necrosis, or 

other evidence of tissue damage. 

A test agent may stimulate epithelial cells and resident macrophages to secrete cytokines, thus 

inducing an inflammatory response. Alternatively, a test agent may cause tissue damage, which 

secondarily results in inflammation. Several compartments within the lung may be inflamed, including 

the airways (bronchi and bronchioles), the alveoli or alveolar septa (interstitium), the terminal 

bronchiole/alveolar duct region (acinar region), perivascular areas, and the pleura. Occasionally, focal, 

minimal inflammation in the lung is seen as a background lesion in mice and rats (Figure 9 and Figure 

10), particularly in the subpleural region. Small aggregates of alveolar histiocytes can also be seen (see 

Lung – Infiltration cellular, Histiocyte) as a background lesion and must be differentiated from 

inflammation. Inflammation can also be caused by a number of infectious agents, but these are rare 

under current husbandry practices. Systemic bacterial infections affecting the pulmonary interstitium via 

the bloodstream often produce a suppurative alveolitis, whereas viral infections tend to induce 

suppurative or mononuclear perivascular inflammation. Inflammation can also be associated with 

pulmonary neoplasms. 

Recommendation:  Whenever present, Lung - Inflammation should be diagnosed and assigned a 

severity grade. A site modifier (e.g., perivascular, interstitial, bronchial, bronchiolar, pleural, or 

subpleural) should be included in the diagnosis to indicate the location of the lesion. Also, the type of 

inflammation (e.g., acute, chronic) should be included in the diagnosis as a modifier. If the inflammation 
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affects more than one site, the site modifier may be omitted and the affected locations identified in the 

pathology narrative. The term “inflammation” should be used when the inflammatory cells are 

accompanied by other changes indicative of inflammation, such as vascular changes (which may result 

in hemorrhage or edema), necrosis or degeneration of cells, or disruption of the normal architecture. 

Lesions that are considered part of the inflammatory process, such as edema and hemorrhage, need 

not be diagnosed separately unless warranted by severity but should be described in the narrative. 

Necrosis or degeneration of cells may be primary, inciting an inflammatory response, or it may be 

secondary to the inflammation. Therefore, it can be very difficult to determine which lesion (necrosis or 

inflammation) is primary and which is secondary. The pathologist should use his or her judgment in 

determining whether to diagnose these lesions separately or to combine these related lesions into a 

single diagnosis. If they are combined into a single diagnosis, all components of the lesions should be 

thoroughly described in the narrative. A small, focal accumulation of inflammatory cells with no other 

evidence of inflammation (e.g., edema, hemorrhage, cell swelling, degeneration, or necrosis, alveolar 

septal thickening, fibrin deposition), should be diagnosed as “infiltration cellular” rather than 

inflammation. When present as a secondary finding to a neoplasm, the inflammation need not be 

diagnosed separately but should be described in the pathology narrative. 
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