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Histology and ultrastructure observations of major immune
organs of Acipenser dabryanus
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Abstract: [ Objective] This study aimed to clarify the histological characteristics and cellular composition of major
immune organs of Acipenser dabryanus, a rare and endangered fish species endemic to China, laying theoretical founda-
tion for disease control and health management of this species. [ Method] Artificially bred F, generation of Acipenser dab-
ryanus were used as experimental subjects. Gross anatomy was performed to determine anatomical locations of major im-
mune organs (spleen, head kidney, and thymus). Histological sectioning techniques [ hematoxylin-eosin (HE) staining,
Masson staining, and modified Gomori ammoniacal silver staining], combined with transmission electron microscope,
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were used to observe histological characteristics and cellular ultrastructure of spleen, head kidney, and thymus. [Result]
The spleen surface of Acipenser dabryanus was covered by an uneven smooth muscle layer, whereas no trabecular struc-
tures extending from capsule into the spleen parenchyma were observed. The mesothelial cells in outer capsule layer exhi-
bited two morphological forms (squamous and nearly round). The spleen parenchyma exhibited an interwoven distribu-
tion of white pulp and red pulp, with a highly developed vascular system and numerous lymphocytes, nucleated erythro-
cytes, and melanomacrophages distributed throughout. Transmission electron microscope observation revealed abundant
immune effector cells, including lymphocytes, macrophages, and granulocytes in the spleen tissue. Phagosomes were ob-
served in macrophages, indicating that the spleen was involved in blood filtration and non-specific immune functions. The
head kidney was located at the anterior end of the kidney and symmetrically distributed as left and right lobes, with absent
nephrons and loss of excretory function. Masson staining and modified Gomori ammoniacal silver staining showed that re-
ticular cells, endothelial cells, interwoven reticular fibers, and collagen fibers formed a three-dimensional supporting
framework in head kidney tissue, providing an essential microenvironment for the development and differentiation of vari-
ous immune cells. Lymphocytes, macrophages, and eosinophils with densely distributed elongated or rod-shaped specific
granules in cytoplasm were observed in head kidney tissue that functioned as a major lymphoid organ of Acipenser dabrya-
nus with both hematopoietic and immune functions. The thymus of juvenile Acipenser dabryanus was located within the
connective tissue in posterior dorsal region of the branchial cavity, adjacent to the gill tissue, making routine non-
destructive isolation difficult. In 30-day-old juveniles, the thymic parenchyma showed a relatively uniform internal struc-
ture, with no obvious division between the cortex and medulla or between the inner and outer regions. The free margin of
thymus was covered by a continuous epithelial cell layer composed of squamous epithelial cells and some columnar epithe-
lial cells, which mainly served as a physical barrier. Many deeply stained thymocytes were densely distributed within the
thymus parenchyma. Irregular reticuloendothelial cells were scattered among thymocytes, and together they formed a stro-
mal network supporting the proliferation and maturation of T lymphocytes. [Conclusion] The spleen, head kidney, and
thymus of Acipenser dabryanus are distinctive in tissue structures, with clear functional divisions. The organs constitute a
well-developed immune defense network, providing a cell biological basis for resistance to pathogen invasion and mainte-
nance of homeostasis in Acipenser dabryanus.
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Fig. 3 Transmission electron microscope observation results of spleen ultrastructure of Acipenser dabryanus
Ma: ELWEANAE s N - 404 5 Mit: SR04 Ph: 785/ MAS; Ery : ZLA1 ; G« A5 0RE s MC : IE R A0 ;s Lym : Wk EX 40 RC - R AT 5
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Ma: Macrophage; N: Nucleus; Mit: Mitochondrion; Ph: Phagosome; Ery: Erythrocyte; G: Specific granule; MC: Mast cell;
Lym: Lymphocyte; RC: Reticular cell; PC: Plasma cell; RER: Rough endoplasmic reticulum
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Fig. 4 Microstructure of head kidney of Acipenser dabryanus (HE staining)
Ca: HlE; EpC: I J2 4 s Me - SR (0 R EAN I ; AC ' IR AR AN s Eo - B TR MR AN 5 Ve : bk
Ca: Capsule; EpC: Epithelial cell; Me: Melanomacrophage; AC: Adrenal cortex-like cells; Eo: Eosinophil; Ve: Vein
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Fig. 5 Microstructure of head kidney of Acipenser dabryanus (special staining)
A~C:Masson 4{f ; D~G: 24 K Gomori Z AL Y4 (7. BV: 45 ; Ca: Bt ; CF . J5 JFLLT4i s RF « WK 2T 4
A-C: Masson staining; D-G: Modified Gomori’s ammoniacal silver staining. BV: Blood vessel; Ca: Capsule; CF: Collagen fiber; RF: Reticular fiber
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Fig. 6 Transmission electron microscope observation results of head kidney ultrastructure of Acipenser dabryanus
EG: WETRPEIURL ;s Eo - RETRMRIANMIL s N - 404 ; Ery : ZL AL s Ma: FL AN s Ph 7RI/ MA ; Lym : L 48
EG: Eosinophilic granule; Eo: Eosinophil; N: Nucleus; Ery: Erythrocyte; Ma: Macrophage; Ph: Phagosome; Lym: Lymphocyte
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Fig. 7 Microstructure of thymus of Acipenser dabryanus (HE staining)
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Th: Thymocyte; Gi: Gill; Op: Operculum; CEC: Columnar epithelial cell; SEC: Squamous epithelial cell; ReC: Reticuloendothelial cell;
* represented gill cavity
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