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ABSTRACT

This study investigates the morphofunctional changes in two primary lymphoid organs of birds, the
thymus and the bursa of Fabricius, during liver regeneration following partial hepatectomy. As a central
immune organ, the thymus exhibited pronounced reactive responses as early as the first postoperative
day, including cortical aplasia, apoptotic cell death, increased cyst formation. By days 3-5, signs of
structural restoration appeared, marked by lymphocyte proliferation, formation of follicle-like clusters,
and active mitotic division of lymphoblasts, resembling germinal centers typically found in peripheral
lymphoid tissues. These regenerative processes became less prominent by day 10 but remained
detectable up to day 30. In the bursa of Fabricius, an initial decrease in organ mass and lymphocyte
density within follicles was observed, indicative of a stress-induced involutional response. However, by
days 10-20, a significant increase in bursal mass (up to 174% of baseline) was recorded, along with
epithelial hyperplasia and recovery of lymphoid components, pointing to functional activation of the
organ. Together, these findings demonstrate that both the thymus and the bursa of Fabricius actively
participate in the systemic immune response during liver regeneration. Their coordinated involvement
suggests a complex immunomodulatory role, emphasizing the interdependence between the immune
and hepatic systems in birds and highlighting potential directions for future studies in avian regenerative
biology and immunology.

Keywords: bursa of Fabricius, thymus, liver regeneration, immune homeostasis

References:

1. Abbate, F.; Pfarrer, C.; Jones, C.J.; Ciriaco, E.; Germana, G.; Leiser, R. Age-dependent changes in the pigeon bursa of
Fabricius vasculature: a comparative study using light microscopy and scanning electron microscopy of vessel casts. J
Anat. 2007, 211, 387-398. DOI:10.1111/j.1469-7580.2007.00763.x

2. Khalil, M.; Khan, Z.1.; Khalil, M.; Islam, R. A prospective study of prenatal and postnatal development of thymus of
Dashi chicken. Mymensingh Med. J. 2003, 12, 20-24.

3. Razia, S.; Soda, K.; Yasuda, K.; Tamotsu, S.; Oishi, T. Effects of estrogen (17 beta-estradiol) and p-nonylphenol on
the development of immune organs in male Japanese quail. Environ. Sci. 2005, 12, 99-110.

4. Wakimoto, T.; Tomisaka, R.; Nishikawa, Y.; Sato, H.; Yoshino, T.; Takahashi, K. Identification and characterization
of human thymic cortical dendritic macrofages that may act as professional scavevgers of apoptotic thymocytes.
Immunobiol. 2008, 213, 837-847. DOI:10.1016/j.imbio.2008.07.032

“Corresponding Author:

Tamara Abgaryan, Laboratory of Integrative and Adaptive Physiology of Humans and Animals, Faculty
of Biology, Yerevan State University, 1 Alex Manoogian str., Yerevan, 0025, Armenia.
Email: t.abgaryan@ysu.am

157


mailto:t.abgaryan@ysu.am



