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Purpose ------------mmmmmoooe- e

The main objective of this study 1is to construct an automated and quantitative grading model based on machine vision (MV) for assessing surface damage in
largemouth bass (Micropterus salmoides) infected with largemouth bass virus (LMBYV). This model aims to achieve rapid, objective, and non-invasive evaluation of the
degree of LMBYV infection, providing a scientific basis and technical support for early diagnosis and precise prevention and control ofthe disease.
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Figure 5. Damage grading criteria for largemouth . s.
MethO dS ‘ bass infected with LMBYV, including (A): Level-0, -
(B): Level-1, (C): Level-2, (D): and Level-3, e
— where # indicates the severity of damage and 3¢
This study developed a quantitative evaluation method using machine white arrow pointing to a Example of red -
vision to assess body surface damage in largemouth bass (Micropterus bleeding spot. 5l
salmoides) infected with largemouth bass ranavirus (LMBV). High- Liver Kidney Spleen ___ Muscle Skin Y
resolution 1mages (6000 x 4000 pixels) of 239 infected specimens were H _ ; 833
captured with a SONY ILCE-7RM3 camera in a softbox. Key parameters— T e e
number of injury areas, lesion count, and total lesion area—were analyzed H et o \ ;
and integrated via principal component analysis (PCA) to create a damage F Vi SRS
scoring model. Severity was classified into four grades: uninjured (0), minor ; | ; .3
(1), moderate (2), and severe (3). Histopathology showed early infection HAMEER e T I |
(grade 1) involved localized hemorrhagic spots with limited lesions, while e B e < ol
grades 23 exhibited extensive ulcers, muscle necrosis, and visceral damage. 7| i _FHEG AT
qRT-PCR revealed upregulated pro-inflammatory cytokines (/L-6, IL-8,
I'NF-a, CXCL2) and apoptosis-related genes (CASPS, CYC) in immune Figure 6. Histological observations (H&E) of the liver, kidneys, spleen, muscles, and skin of
organs. This study provides a rapid, objective grading system for early largemouth bass infected with LMBYV at different levels of damage.
diagnosis and control of LMBV.
SONY ILCE-7RM3 o e P L Figure 7. Heat map ofrelative mRNA
f?f]' . IILI :I ] | ;Il 1 IILJ expression levels of IL-6, CXCL2, TNF-a,
f,L“_”l s | l :’l P ik CASP8, SOCS1, CYC, IL-8, and IFN-y in
was o o o largemouth bass following LMBYV infection, and
r.l-fs, N pl o “'"’“*" % e w - expression patterns of inflammatory genes
15 I l I Ié‘ l I s;l l ig dyring severe infection, including: (A): Iiver, (B):
o s v 5 s 55 A 5 kidney, (C): spleen, (D): muscle, (E): skin, (F):
e - - s - mRNA expression levels of IL-8, IL-6, TNF-a,
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and CXCL?2 during severe infection.
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