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2 004#
Tab. 2 Change of blood physiological and biochemical indices of infected Acipenser sinensis 004# before and after treatment

premorbid treatment period

blood index
140516 140923 141009 150419 150511 150603 150621

RBC (10"*L™) 0.38 0.46 0.49 0.39 0.26 0.31 0.42 0.02"
/(g-'L"") hemoglobin 48.6 46.9 48.5 27.2 29.9 28.6 27.7 0.00™"
/% PCV 25 28 25 17 15 16 14.5 0.00"
/um® MCV 658 609 510 436 577 516 345 0.03"
/g:'L' MCHC 127.9 102.0 99.0 69.7 115.0 92.3 66 0.06
/cell-uL ™! TWBC 21065 24695 31350 31625 23540 24530 15895 0.26
/% neutrophil 12 14 16 15 48 9 57 0.12
/% lymphocyte 81 83 77 80 51 79 31 0.08
/% monocyte 2 2 2 3 1 5 10 0.16
/% eosinophil 5 1 5 2 0 7 2 0.43
/(mmol-L™") sodium 125 127 140 140 130 122 120 0.23
/(mmol-L™") potassium 3.60 2.50 3.31 3.7 2.55 3.13 2.84 0.30
/(mmol-L™") chloride 102 108 121 119 110 98 104 0.24
/(mmol-L™") calcium 1.81 1.72 1.83 1.8 1.7 1.71 1.67 0.08
/(mmol-L™") phosphorus 2.41 2.54 2.47 2.25 2.16 2.54 2.03 0.11
/(g:L™") total protein 20 27 26.9 16 18.4 20.1 10.8 0.10
/(g:L™") albumin 5.5 11.6 12.2 5.2 8.3 9.0 34 0.24
/(g'L™") globulin 14.5 15.4 14.7 10.8 10.1 11.1 7.4 0.02"
A/G ratio 0.38 0.75 0.83 0.48 0.82 0.81 0.46 0.43
/(mmol-L™") glucose ND 1.7 2.1 0.9 2.5 2.9 1.9 0.30
/(mmol-L™") urea 1.1 0.7 0.9 0.9 0.9 2.0 0.8 0.28
/(umol-L™") creatinine ND ND 3.5 ND 5.6 4.6 9.0 -
/(U-L") AST 220 203 196 151 346 174 120 0.46
/(U-L) ALT 25 52 45 31 100 44 45 0.24
/(umol-L™") CK 1005 6816 2389 1219 6256 459 678 0.40
/(g-dL’l) uric acid 9.9 4.2 12.4 8.2 19.3 17.4 11.7 0.11
: P 004# t ¥ t (P<0.05); ** (P=0.01).

Note: P value stands for ¢-test significance between before and after treatment in 004#. * denotes significant difference (P<0.05); ** denotes
very significant difference (P=0.01).

[26-27]
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16S rDNA R
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tropicalis)
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Mycobacteriosis in cultured F, generation Chinese sturgeon (Acipe-
nser sinensis) and relevant blood physiological and biochemical indices

ZHANG Shuhuan', NIE Pin’, SHU Shaowu’, DU Hao', Foo Khong Lee’, YANG Yuemei’, SHAO Chun’,
DI Jun', HUANG Jun', ZENG Lingbing', WEI Qiwei'

1. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture; Yangtze River Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;

2. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of
Sciences, Wuhan 430072, China;

3. Ocean Park, Hong Kong 999077, China

Abstract: Chinese sturgeon, Acipenser sinensis, is an ancient and large anadromous fish in the family Acipense-
ridae (Acipenseriformes, Actinopterygii) and has been classified as Critically Endangered on the [IUCN. Hydroe-
lectric dam construction, including the Gezhouba Dam and the Three Gorges Dam on the upper Yangtze River has
resulted in a sharp decline in the wild populations of 4. sinensis, indicating that cultured stocks may serve as the
only source for species conservation. Many rehabilitation efforts, as well as controlled reproduction, have been
undertaken to prevent this endangered species from becoming extinct. However, Chinese sturgeons in captivity are
exposed to a range of stressors, including variable temperatures and water quality and potential pathogens.
Non-tuberculous mycobacteria (NTM) causes cutaneous lesions and spreads to internal organs via the circulatory
or lymphatic systems. In this study, a cultured F, generation of Chinese sturgeon was infected with NTM, and de-
veloped typical symptoms of ascites, peritoneal granulomas, kidney edema, and a grey white liver. An acid-fast
Bacillus was obtained in the ascites and had the closest similarity with Mycobacterium liflandii identified by 16S
rDNA and [S2404 sequence analyses. Nine blood indices were significantly different between ten healthy and four
NTM-infected F, Chinese sturgeon (P<0.05). Total white blood cell count, neutrophils, and alanine aminotrans-
ferase levels were significantly elevated but the other indices decreased significantly, including lymphocytes, so-
dium, chlorine, calcium, total protein, and globulin, suggesting that the liver and kidney were badly damaged by
NTM. An infected F, Chinese sturgeon with serious ascites was treated for 75 days with a combination of rifam-
picin, erythromycin, and amikacin. The ascites decreased significantly early in the treatment, and five blood indi-
ces increased significantly (P<0.05), including red blood cell count, hemoglobin, packed cell volume, mean cor-
puscular volume, and globulin, indicating that the antibiotics were effective. However, fish condition deteriorated
over time and they were eventually euthanized. These results show that mycobacteriosis is a widespread and ex-
tremely harmful zoonosis of Chinese sturgeon. It is essential to promote research on a vaccine, drug susceptibility
of isolated strains, medication dosing, and side effects in Chinese sturgeon to reduce endangering the health of the
population. Furthermore, early supervision and diagnosis of this disease is required. We detected mycobacteria in
the skin mucus of all infected Chinese sturgeon and in apparently normal individuals, indicating that sampling skin
mucus is a good indicator of the distribution of the pathogen. Additionally, the isolated strain was found in water
where infected Chinese sturgeon were held; therefore, it is important to monitor mycobacteria in water and in the
fish population. How and where the Chinese sturgeon became infected with mycobacteria remain unknown. Fur-
ther monitoring studies are necessary to evaluate the pathogenic potential of this strain in China for susceptible
and receptive fish hosts and for mammals. This information will be useful to predict future epidemics and to im-
plement adequate preventive and control measures.

Key words: Acipenser sinensis; F, generation; mycobacteria; blood physiological and biochemical indices; drug
therapy
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