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Fig. 1 Clinical anatomical observation of Hapalogenys mucronatus samples infected with visceral white spot disease

a. Diseased fish body surface ulcer and bleeding point (—); b. The base of caudal fin and ventral fin of diseased fish festered (—); c.
Basal ulceration and white spots of diseased fish pectoral fin (—); d. White spots on gills of diseased fish (—); e. White nodules were
distributed in the liver and spleen of diseased fish (—); f. The kidney of the diseased fish was swollen and covered with white nodules,
and the thymus was covered with white nodules(—); g. White nodules in the thymus of diseased fish (—); h. The internal organs of
the diseased fish were adhered, and the intestine and liver were covered with white nodules; i. The ovarian membrane of the diseased

fish became thicker, the ovary was congested, and there were a few nodules in the spleen.
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Fig. 2 Histopathological observation of Hapalogenys mucronatus samples infected with visceral white spot disease

a. Normal gill of Hapalogenys mucronatus; b. The gill epithelial cells of diseased fish proliferated and the gill lamellae fused with

each other (®). A large number of aggregated bacteria in blood vessels, vasodilation (a); c. The epithelial cells on the gill lamellae of
the diseased fish are proliferating; d. Normal liver of Hapalogenys mucronatus; e. Liver cell vacuolization of diseased fish (®).

Nuclear swelling or nuclear atrophy disappears (—); f. Nodules in the liver of diseased fish (—); g. Normal kidney of Hapalogenys
mucronatus; h. Nodules in the kidney of diseased fish; i. Swelling of renal tubular epithelial cells in diseased fish (—). Renal tubular
atrophy off, Glomerular capillary hemorrhage (a); j. Normal thymus of Hapalogenys mucronatus; k. Intrathymic nodules of diseased
fish; 1. The edge of thymus nodules of diseased fish; m. Normal spleen of Hapalogenys mucronatus; n. Nodules in the spleen of
diseased fish (internal O, external I); o. The blood vessels in the spleen of the diseased fish bleed and red blood cells exudate (—); p.
Normal intestinal tract of Hapalogenys mucronatus; q. The intestinal muscle layer of the diseased fish becomes thicker (®). Slurry
film damage off (—). Columnar cell necrosis disintegration (m); r. Lesion nodules in intestinal muscular layer of diseased fish; s.

Normal ovaries of Hapalogenys mucronatus; t. Diseased fish ovary, oocyte atrophy (m), cell vacuolation (—); u. The follicular
membrane disintegrates or disappears in the ovarian maturity of the diseased fish.
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Fig. 3 Ultrapathological changes of liver, kidney, thymus and spleen of Hapalogenys

mucronatus samples infected with visceral white spot disease

a. Mitochondrial swelling, endoplasmic reticulum dissolution, large number of vacuoles in cells, nuclear chromatin thinning or
disintegration in liver cells; Cell boundaries blurred, cell vacuolization, cytoplasmic content disappeared; a large number of pathogens
(—) and fat droplets increased in the cells and intercellular space; b. Renal cell endoplasmic reticulum dissolution, mitochondrial
cristae fracture, lysosomes increased; c. The cells in the thymus were broken. the nuclear heterochromatin was gathered, and the cell
structure was completely destroyed; d. A large number of vacuoles in spleen cells, nuclear atrophy and vacuolization, endoplasmic
reticulum dissolution disappeared. Nc: nucleus; Ly: lysosome; Mt: mitochondria; Er: endoplasmic reticulum; Ni: nucleoli; Fd: fat
droplet; Cy: cytoplasm; Nm: nuclear membrane.
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Observation of visceral white spot disease tissue pathology and
ultrastructural pathological analysis in recirculating aquaculture of
Hapalogenys mucronatus

ZOU Jinghua', SHI Huilai’, PING Hongling®, ZHANG Tao’, LIN Hui', YANG Shuyue', ZHOU Qun'

1. Zhejiang Marine Fisheries Research Institute, Zhejiang Ocean University, Zhoushan 316021, China;
2. Zhejiang Province Key Laboratory of Mariculture and Enhancement, Zhejiang Marine Fisheries Research Institute,
Zhoushan 316021, China

Abstract: To investigate the pathological characteristics and pathogenesis of visceral white spot disease in
Hapalogenys mucronatus, anatomical observations, tissue sectioning, and ultra-thin section electron microscopy
were used to conduct a pathological analysis of the thymus, spleen, gills, liver, kidneys, intestines, and ovaries of
affected fish. The results showed that clinical symptoms in H. mucronatus included ulceration and hemorrhage on
the body surface, ulceration and bleeding at the base of the pectoral, caudal, and dorsal fins, visible whitish
nodules in the gills, thickening and severe fibrosis of the ovarian membrane in females, and numerous white
nodules in visceral organs such as the spleen, liver, and kidneys. Histopathological examination revealed that the
spleen, thymus, liver, and kidneys were the main target organs for infection and injury, showing severe tissue
degeneration and necrosis with pronounced vacuolation. Pathological nodules were observed in all the affected
tissues. Ultrastructural pathology results showed severe damage to the cellular ultrastructure of the spleen, thymus,
liver, and kidneys of the affected fish, particularly mitochondrial and nuclear damage. Mitochondrial swelling,
cristae disruption, and vacuolization were observed, along with nuclear shrinkage, chromatin marginalization, and
clustering of numerous pathogenic bacteria. The results indicate that tissue cellular pathology and ultrastructural
pathological characteristics of visceral white spot disease in H. mucronatus demonstrate the invasion and harm
caused by pathogenic bacteria, primarily resulting in damage to respiratory-, immune-, and reproductive-related
tissue organs, ultimately leading to death, while potentially exerting a negative impact on reproductive capacity.
Key words: Hapalogenys mucronatus; visceral white spot disease; tissue pathology; ultrastructural pathology
Corresponding author: PING Hongling. E-mail: pinghongling@126.com
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