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Fig.1 Anatomical sketch of main immune organs in Chinese sturgeon Acipenser sinensis
A. showing the location of head kidney (HK) and middle kidney (MK), (270 day post hatching, head kidney indicated by black arrow,
the insert shows a dissected tissue; B. showing the location of thymus (Th), 150 dph, indicated by black arrow, the insert shows a dissected
gland; C. showing the location of spleen (Sp), 270 dph, spleen indicated by black arrow, the insert shows the main part of the spleen.
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Fig. 2 Micro-observation on the head kidney of Chinese sturgeon Acipenser sinensis
A. 1 dph, showing the head kidney (HK), renal tubule (Rt) and yolk sac (Ys), the insert shows the whole area; B. 5 dph, showing the
erythrocyte (Ery); C. 15 dph, showing the migration of lymphocytes (black arrow) between head kidney (HK) and thymus, the insert
shows a high magnification view of box area; D. 19 dph, showing the aggregated lymphocytes (black arrow); E. 26 dph, showing the
granulocyte (Gra) and vein (Ve); F. 39 dph, showing the renal tubules (Rt) began to degenerate; G. 65 dph, showing the degenerated
renal tubules (Rt); H. 92-150 dph, showing the lymphocyte (black arrow) and granulocyte (Gra) supported by reticuloendothelial
system and melanocyte (Me), the insert shows the whole area; I. 180~300 dph, showing the trabecular (Tr) embedded
in head kidney, the insert shows the like Melano-macrophage centres (L-MMCs) in 300 dph. C, Capsule;

Es, esophagus; Li, liver; Re, reticular cell; Sc, spinal cord.
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Fig. 3 Micro-observation on the thymus of Chinese sturgeon Acipencer sinensis
A. 7 dph, showing the thymus (Th), Lymphoblasts (black arrow), operculum (Op) and gill (Gi); B. 12 dph, showing the loose reticular
fibre structure; C. 15 dph, showing the lymphocyte (black arrow); D. 20 dph, showing the capillaries enter the thymus; E. 26 dph,
showing the inner zone (IZ), outer zone (OZ) and gill cavity epithelium (Gce) of thymus; F. 65 dph, showing the thymic lobulation
(T1) and melanocyte (Me); G. 92—120 dph, showing the blood thymus barrier (Btb), the insert shows a high magnification view of
box area; H.150-180 dph, showing the Hassall s corpuscles (Hc), and the goblet mucous cell (Gme) infiltration into cortex, the
insert shows the structure of Hassall’s corpuscles in 180 dph.; I. 210-300 dph, showing the whole structure of thymus,
and loose connective tissue (Lct) embedded in thymus. Be, blood capillary; Ery, erythrocyte;

Fc, fibroblast; Li, liver; Rc, reticular cell; Tr, trabecular.
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Fig. 4 Micro-observation on the spleen of Chinese sturgeon Acipenser sinensis
A. 9 dph, showing spleen (Sp), pancreas (Pa), intestine (IN) and yolk sac (Ys); B. 15 dph, showing splenic cord (Sc), fibre epithelia
cell (Fec), stomach (St); C. 26 dph, showing splenic sinusoids (Ss), granulocyte (Gra) and lymphocyte (black arrow); D. 33 dph,
showing splenic sinusoids (Ss), ellipsoid (El); E. 42 dph, showing trabecular (Tr), lymphocyte (Lym); F. 65 pdh, showing the vein
(Ve), central artery (ar), the insert shows the whole area; G. 92—120 dph, showing white pulp (Wp) and red pulp (Rp), the insert
shows the whole area; H. 150—180 dph, showing internal structure of white pulp, the insert shows the whole area;

1. 210-300 dph, showing spleen structure, the insert shows the Melano-macrophage centres (MMCs) in 240 dph.

Ec, endothelial cell; Ery, erythrocyte; Fc, fibroblast; Ms, mesenchymal cell; Re, reticular cell.
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Abstract: The wild populations of Chinese sturgeon (Acipenser sinensis) have decreased dramatically since the
1970s because of environmental degradation, overfishing, and construction of the Gezhouba Dam in the Yangtze
River. In 1989, A. sinensis was listed as a first-protected animal in China, also it has been on the IUCN Red List as
a Critically Endangered species since 2009. The artificial propagation technology of A. sinensis was realized in
2012, and large-scale hatching of larvae is possible. However, the larval to juvenile stage is the main period of
disease occurrence, especially when larvae start feeding and juveniles convert bait; there is often high mortality.
This has seriously restricted the protection and utilization of the germplasm resources of A. sinensis. Thus, it is
critical to understand the development of the immune system. The goals of this research were to understand the
early developmental process and characteristics of the immune organs of A. sinensis by anatomical and histologi-
cal methods. This provides morphological and histological data for the early development of the lymphoid organs
of A. sinensis, and also accumulates basic data for the large-scale cultivation of fry. The healthy larvae and juve-
niles of F, A. sinensis with 1-300 dph were regarded as appropriate species for this test. The occurrence of im-
mune organs (head kidney, thymus, and spleen) was observed and recorded by means of continuous paraffin sec-
tion and microscopic observation. The results showed that the primordia of immune organs from A. sinensis ap-
peared in the order of the head kidney (3 dph), thymus (7 dph), and spleen (9 dph), and small lymphocytes ap-
peared in the order of the thymus (12 dph), head kidney (15 dph), and spleen (33 dph). At 15 dph, lymphocyte
bridges were observed between the head kidney and thymus. At 180 dph, Hassall’s corpuscles were observed in the
thymus, and Melanocyte or Melano-macrophage centers (MMCs) were found in the head kidney, thymus, and
spleen. In conclusion, the immune organs of A. sinensis have the characteristics of early primordial differentiation,
a slow developmental rate, and a long developmental cycle. Because the structure of the immune system is not
fully developed from larval to juveniles, it is suggested that disease prevention and vaccine development should be
strengthened in the early cultivation process.
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