Thymus – Apoptosis, Lymphocyte

Figure Legend: Figure 1 Thymus - Apoptosis, Lymphocyte in a female B6C3F1/N mouse from a
subchronic study. Tingible-body macrophages create a “starry sky” appearance within the thymic cortex
(arrowheads). Figure 2 Thymus - Apoptosis, Lymphocyte in a female B6C3F1/N mouse from a
subchronic study (higher magnification of Figure 1). Tingible-body macrophages (arrows) contain
intracytoplasmic fragments of apoptotic lymphocytes (apoptotic bodies).
Comment: Apoptosis of thymic lymphocytes may occur in rodents as a part of positive and negative
selection of lymphocytes (i.e., physiological apoptosis) or secondary to stress-induced adrenocortical
hyperactivity, decreased levels of growth hormone, and/or direct toxicity (e.g., corticosteroids, estrogen,
or cyclophosphamide). Apoptosis is characterized by shrinkage of individual lymphocytes,
condensation of nuclear chromatin (pyknotic nuclei) and cytoplasmic organelles, and fragmentation of
apoptotic cells into membrane-bound bodies (apoptotic bodies), which are subsequently phagocytized
by macrophages (tingible-body macrophages) (Figure 2, arrows). Numerous tingible-body
macrophages create a classic “starry sky” appearance in the thymic cortex (Figure 1, arrowheads).
Significant apoptosis of thymic lymphocytes without cell regeneration leads to atrophy of the thymus.
Apoptosis of lymphocytes must be differentiated from lymphocyte necrosis in the thymus, although they
can occur together with some chemicals (e.g., dexamethasone). Necrosis of lymphocytes is typically
widespread or affects contiguous cells and is not associated with tingible-body macrophages; there is
generally pale eosinophilic debris, pyknotic nuclear debris, and inflammation. Massive necrosis of
thymic lymphocytes may also be accompanied by inflammation, hemorrhage, and/or mineralization.
Early treatment-related lymphocyte apoptosis may be difficult to differentiate from the low background

1

Thymus – Apoptosis, Lymphocyte
lymphocyte loss that is physiologically normal in young rats and mice. Therefore, comparison with
concurrent controls is necessary.
Recommendation: Lymphocyte apoptosis in the thymus can be normal. If increased compared with
concurrent controls, lymphocyte apoptosis should be diagnosed and graded. Diagnosis should be
made based on the judgment of the pathologist. If lymphocyte apoptosis and necrosis occur
concurrently, both lesions should be diagnosed.
References:
Elmore SA. 2006. Enhanced histopathology of the thymus. Toxicol Pathol 34:656-665.
Full Text: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1800589/
Elmore S. 2007. Apoptosis: A review of programmed cell death. Toxicol Pathol 35:495-516.
Full Text: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2117903/
National Toxicology Program. 2010. NTP TR-557. Toxicology and Carcinogenesis Studies of βMyrcene (CAS No. 123-35-3) in F344/N Rats and B6C3F1 MICE (Gavage Studies). NTP, Research
Triangle Park, NC.
Abstract: http://ntp.niehs.nih.gov/go/33584
Pearse G. 2006. Histopathology of the thymus. Toxicol Pathol 34:515-547.
Full Text: http://tpx.sagepub.com/content/34/5/515.long
Stefanski SA, Elwell MR, Stromberg PC. 1990. Spleen, lymph nodes, and thymus. In: Pathology of the
Fischer Rat: Reference and Atlas (Boorman GA, Eustis SL, Elwell MR, Montgomery CA, MacKenzie
WF, eds). Academic Press, San Diego, 369-394.
Ward JM, Mann PC, Morishima H, Frith CH. 1999. Thymus, spleen, and lymph nodes. In: Pathology of
the Mouse (Maronpot RR, ed). Cache River Press, Vienna, IL, 333-360.

2

Thymus – Apoptosis, Lymphocyte
Authors:
Kristen Hobbie, DVM, PhD
Principal Pathologist
Huntingdon Life Sciences
Peterborough, UK
Susan A. Elmore, MS, DVM, DACVP, DABT, FIATP
Staff Scientist, NTP Pathologist
NTP Pathology Group
National Toxicology Program
National Institute of Environmental Health Sciences
Research Triangle Park, NC
Holly M. Kolenda-Roberts, DVM, PhD, DACVP
Veterinary Pathologist
SNBL USA
Everett, WA

3

