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TEEE: A2 ROFE TR SR R A BFE TR S 1 3 25 2 A A A R A R SRR e e . AR R BN, SR AR E]
(Acipenser sinensis)F X AT iz, MADHHEERIEZIEK . ISR ZER . BT KRR . JFIER KA 6%, REE
K, AT AN B R AR AR — R R 1S A KA B RR AT B, i — 238 16S tDNA i1 1S2404 EE JF AT 0 F AW
2FUE, RIZES Mycobacterium liflandii FHALPE fe i o 8 10 BT AR 4RE] 3 IRK M MRS5S 4 B o
ROFF BRI AR AR 12 R 1) LI S G T AR, RIAE 26 B3R (ki brh, # 9 Tifsr2s s ¥ (P <
0.05), Rivhdkidnfe, MEAnM . a4, &, 45, BEA . BREA . SME I A 4SS (TWBC) A R 5 EBF(ALT),
Hr TWBC., PR 40 e Fl ALT 3X 3 TS b5 35 Tk i, LA AR W38 R R, D040 BOFT R IR Xof 8 4% JHFJIE R Ik
MR o SRR RN R . A R AR T = Fhpud: ZEA -HZGHHTIRYY, 25t 75 d, JaI7 e IE/K B
W/, RBC, MLLEF . PCV., MCV FIERER X 5 W ik BALTE AR I B & T = (P<0.05), UhBHZAWIRIT 91 R

A RCR, ERERRE IR, ZR A RZRRIAA., UL RGIRERY, B E b6z AT, Xt
MFEFRR,  F AT AR WA B v 25y, DI o i B Ry . RIS W A Pl L 2

KR el NT IR, PO B A BAE AR R b, 25993h77

FESES: S941 XERFRERS: A

O3 RORT TR A2 F0 2 UL A A TR e, AT
WX EA 160 Z Rt izomt >, 2k
1) 53 ASCFF T o A H 20 B T J& (Mycobacterium) i
4E 45 ¥ 43 B AT 18 (Nontuberculosis Mycobacteria,
NTM) i A A < 309 PR J e g, ) Bsf s 2 1 —
AL BUR B, X A0 H I i R 1) £t B A4 1l g
B, e 2 RFT R R, A BT R (M. mari-
num). a4 BFF (M. chelonae) I & 43 B
(M. fortuitum)Jef5 4 DL AR ST 1), I4Esk, Bl
R SR R R, AT — LB BT R
S K FNRATHOIRIE . 0 Pate ZEE IR SCR

kS B EA: 2016-04-06; 1&1T HHEA: 2016-07-05.

XERES: 1005-8737-(2017)01-0136—-10

XoF L 09 i TR A B R B, /MR ] (Aci penser
ruthenus) ] D& (& /3 A FF 1 . Stragier 256U7E
F A s 1) 2 22 5 (Acipenser baeriixA. guldenstaed-
tii) o3 B B A BORF IR . NI i 1 B B R A Y
VU IS Bt 9 7 PR 2 b, DA BB B T A £
TR AR SR 11 B B R RAT T

Antuofermo 25" OV7E 5258 1k 2 163 (A. gueldenst-
aedtii) [l A (tumor-like) B¢ JBk T 1 U< o3 25 21 f8,50
KPR . 2009—2010 4F, FRE A T3R5 1 rh A
(A. sinensis). 2 [G#F (A, schrencki) Fll 4% 32 7 (A.
baerixA. gueldenstaedtii)Zx & T 40 B P50 o kil
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e 19 2 O b 43 B 21 49 Bk 7 Fh BT
W, KIE ARG R E L2014 4F 15 BF AR
H AR ORI S b i B /IR A TR T,
T AR AR X R R DL AR A AR S 5
MEHAERE L, RMBEEHNCLEH 5 Bt
T2, Hrffy 4 B i B BB k.

I Y8 9 3L A 2 £ 2852 995 12 W i) o R B
I3 B 48 A 19 728 A T Sz B AL AR 114 A B A A1
Mo AR, SRR . EEE . YUk, B
NN = = G e RS 5 31| A B LA R A 1= 7 <)
SmiRE R LT SR, X T AR e A
9o Jei L3 A A AL SR AR AR AL i AR R AR
FEIE 1 X AR H AR B R S T R R DL T
EE A O, s nl 187/ WA o A B A = N X A b3 i 3 B | S
It 5 g A AR B T LA B, DA
I N TIRBB B IR, LA S R AR R g UR 1)
PRI EHEE 2 S H TR,

1 #MHEFE

1.1 FIRAPEEHEF

15 & 3 i A AR i ) % T A s 1 v A el
AR K JEE 100~108 cm, AHE 7.65~
15.35 kg, FEFEIMKMARA 10 m (F8)x11 m (K)x3.8 m
(1), BIKEA 420 t, KEHFFLEEEAE 20~217TC,
IKAZ Pt 220 m3/h, %4 7.0~8.4 mg/L, TR [E]
201442 4 1 HE 201547 H 4 H.
1.2 FIRAPEEHEATEELE

20144E 4 HE 2015484 A, Hit kA 4 2
T AR AR B S B TE, S 4 R 0044
0684 . 515#H1 894#, Hrf 068# . 515#F1 894#5
R, TETCHIR AR IGO0 X Ha 17 4 SR B o
T AR AR EG 004440 T 2015 4F 4 A 18 H ™
MK, HIUE KR R BRR 4L 6 0 E4T B iU B
Ko f R RERIEAEAHL | 3 E ERRE
IREAS, 4T PCR ¥73, ¥4 H B:h 16S tDNA
JEA (TS50 53 518 5~-TGCACACAGG-
CCACAAGGGA-3'il 5'-GAGAGTTTGATCCTG-
GCTCAG-3")#l 182404 J¥3( & FiE51 45505
Wk 5'-GGCAGGCTGCAGATGGCAT-3'Hl 5'—
GGCAGTTACTTCACTGCACA-3"), Ak, ¥ 50 uL

8 /K A T Lowenstein-Jensen medium 1 Middl-
ebrook 7H10 agar (4 H BD 2\ R)) &AL FFH,
25CHiFE 11 H

1.3 BRaHLUET

X 004# 0 TEPL LS 1% 25 W) A1 1) ity 125 7
IR RNE R ML RIIOIT . BT g
Jaiz A EEhiE R, KRR (6 mg/IR)FILL
R Q250 mg/)IRTEWHHATHEE A2 iR
AR R R ME ST, 50 me/ik, 3 Pk R
PIRZZS 1 K. IR ON 2015 4F 4 A 19 H=E
7H 3 H, #3124y 75 d, &R AKRERIARE, T
201545 7 A 4 HXF A T4E R FE
14 MmMEREREEBENIERNE

S3BIF 2014 4E 5 H 16 H ., 2014 4E 10 A 7
H #2015 48 7 J1 2 HXF 10 AR 7 —AUh s
HEATARAS, M 2E 1T A B A S AR DU o
[Fi) Fof Xof - AT B % e 1 AR P AR 0684, 51541
8O4#VEAT MLIRCR AR, RAEMIE] N 2014 4F 5 A 16
HA 22 H; 004#H T A (] 0, 95 B2 45 22 Ak [
K, DR o o Y R AR IR BUIR 22, SR L I ] 4 1) Ay
2014 4E 5 7 16 H, 2014 49 23 H. 2014 4
10 49 H. 2015447 11 H, 20154 4 7 19
H. 201546 H 21 H,

S F A Y 26 WA A AL SR PR AL S 204N
Jifi(red blood cell, RBC). il £ & [ (hemoglobin)
21 40 i R 48 IR B (packed-cell volume, PCV) ., ZI4f
fifl -4 2% (mean corpuscular volume, MCV), 4L
2 i V- 247 1l 21 2] 1 ¥ S (mean corpuscular hemo-
globin concentration, MCHC) ., I Ifil FH 41 Al s %k
(peripheral white blood cells, TWBC) ., H k7 41 fifd
(neutrophil) ., 4l (lymphocyte) . HL4% 40 i
(monocyte) . &R K 4 (eosinophil) . 4
(sodium) ., #(potassium). F (chloride). %5
(calcium) ., §(phosphorus). %14 [ (total protein) .
M H (albumin) . ¥k M (globulin) . FI/BK Ik
(albumin/globulin, A/G ratio). 7%ij%j##(glucose)lK
% (urea) , JLIR I (creatinine) . 75 &L 4% 2 [iff (aspartate
aminotransferase, AST). &N % & iff(alanine
transaminase, ALT). WLE2 i (creatine kinase,
CK) . /KPR (uric acid). IiL{EAALFEFRINE: H 10 mL
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JC I 1 S R kU, B2 mLELE T, 4CF
HCE 3 h, RELIERTHE, 28 5000 t/min Z5.0> 15 min,
WSR3 o T A= AL dE #3578 HITACHI 7600-110
A Ak A B A BT A 58 G Bt G it 53 R FH Excel
F1 SPSS 13.0 FRAFTE o FH t 4G 50 X i e £ i1 g
17 £ T AE AR EAT 25 5 0 35 o0 i, LA P<0.05
EREE P<0.0l WEFWDE,

2 ERESW

21 FIREHFEEER, AR BMEE

BRI, fRR LB B AER, RS,
fEIRIE e Uishgete, oK. 655 SR R A
WS, SRt BRI, (kR 68
PR LA AR L, SEANIIR AT o R A I,
g WAL A A K, ERATERZEMN, B IE
AR, ISR A, ORI, AR B
Ji J R R e PR 2 e 25 (] 1) o AR AL PRI
AT EEY) i i g 0 B, FENLEF4E

AL DL G AT A B R AT 1R (1] 2) o FHl U £ i
TR 3 B3 L, TEX [QIE SR B TH10 3%
IR I, 25°CHEFE 4 JRGE /B s PR AT D,
W&, JET 2208 4 KA A B (SGM) o 1200 J B
FEI o AT B 0 AN P A B AR AL RRAE . T4
Nizgh, KGNS A5, Ziehl-Neelsen 444
FHYE . EAEMSRME I EEARE(E 3), 16S
rDNA Fl 182404 P45 R Box, w8 TIES
A AP E, 315 Mycobacterium liflandii 5t /4 #5
Bl
22 BEFEEASHAEAERLENREEENLE
FREIEE B

S g AR P AR A LA, A AT B R
H ARG A 26 TR FEALAE AR A 7 TG bR 22 S
B P<0.01), WFEFHRANME ., PRELI . 9.
AL BER. KED; 2 HEhRER R EP<
0.05), H TWBC Fil ALT (3% 1), Hrh ZMR b ek
YeE B E TR IR R TWBC, Hdok 4 i fn

e

B B e 1 AU AR
AL JEOKFE A ZF I B, PERRBERS; C. MOl gefb; D. R /K i
Fig. 1 F, generation Acipenser sinensis infected by Mycobacterium
A. Ascites and granuloma in peritoneum; B. Erosion in gonad; C. Cyst in chest; D. Edema in kidney.
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K2 Ao rh e LA 2 2N BURR G (5 BT A (40%)
Fig. 2 Ziehl-Neelsen staining of muscle ulceration in
Acipenser sinensis (40x)

50 pm

K3 o h AR R K o) B B A BT

Fig. 3 Mycobacteria of ascetic fluid in infectious
Acipenser sinensis

ALT, “VF-E 90T 1.7 45, 2.5 f5H801 2.5 £%; 4%
SRRV SR S AR R A SR N ) AN
AL BEAMBKER, FEE SRR
Kl 70%. 80%. 80%. 90%. 70%A 70%., 1E2
SR O WS FR T, TWBC, R4 . rhpkks
Y. BEH . BREE A ALT fA7E Rk 2
5, TIRTEAR BT AR AR B30 J2 3 BUFT TR I e
rhARE T AR R BB, gk, . A5 3 I
FL fFE SO B 0 3 R B AN, AR 17 TR bR R —
FE WIS, B2 2E R A2 (P>0.05),
23 BITEERnREREENIERTN

FH =R AE RS G R, 09T
H AR B, REK B8/, Sl I X 0044 £ Bk YL

B 3 WIS BRI E 3 IR S EL L5 B
G5 IR, 16 26 WA FAEALFS bR A S TS AR 22
5 5.3 (P<0.05), f145 RBC. M4 M. PCV,
MCV FIERE (£ 2), 7E25 5 8 ST bR,
RBC HUE7EIRY BT B G 8 TR, i RIA
I7)E, AR bR TS, JF iR B R I
A—F; PCV HIMLLLEE FIFE /3BT B J5 =R 9R
TR, IR AR (B 4); MCV RIEREE
T 20 TR TR A U I ) RIS, 2R YT
(IR 3 AT bR AN [RIRR B [T, {6 25 s A
JE) 2T B AT IR R TE AR AT (18] 4) . 7EHA
MRS AR, B AN M A 40 T B 5 R T
R A B (A 10% (% 2, [ 4); kEL40iEsE
P B W W S R AR, 2R T S A el g
1L B 5 5 TR o ) 2 R B, 3 B IN 17) S5 A1
1 31%(F 2).

3 g

H A i 2 — o SRS TR ) YT 7 B g A I i
%, MREEZR —-RE SR LY, ITUCN
WA (CRPIFI, [ 2013 4ELK, B 2%sE
3 AR W B ARG B AR A . A 2013 AEA
2015 4EFE KT 1 W 2 je ol (1 vh AR g 4 40 221 (R
AT DL Y B B A Fh A £ O 228 31 7 B
fERERE . N TP 2Bl R S S92 ) F i) o 2
B, BRI AT R K BN T3R5 () vh A i 5 i
K, AR L2

0 AT R B AR S5 B R AT B B 2 Y
— P PEEE . B R Wi e B R AR R A
WO BB WVER . AR, BRI iR T
R, HAS 23050 5 A0 BRERAE o BEE L 0 & 2,
BT 0 T R S, R AE S AR R B
Ko AT EIR, SPEATREIEGL R+ AU AR E]
B i 3 AN AR R I K, X 5 SR gk s
H B R — 3, A AR, RSB TE R 28 A,
B HEAK R, AR K A, OB, ALK
A7 1o B FERORI NG s TR 25 e &5, 080 o s
B, RO P AR AL LA B S A KR Ziehl-
Neelsen Je €0k BHYE AR A0 TR, X ELfF A 2k
Oy BT R A G AE D
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F 2 O004#fm&IRTTRIE MR EEE WIRFRT L
Tab.2 Change of blood physiological and biochemical indices of infected Acipenser sinensis 004# before and after treatment

IR premorbid

JAIT W] treatment period

$54% blood index

140516 140923 141009 150419 150511 150603 150621
2140 RBC (10"-L7") 0.38 0.46 0.49 0.39 0.26 0.31 0.42 0.02"
M4£r & 1 /(g- L") hemoglobin 48.6 46.9 48.5 27.2 29.9 28.6 27.7 0.00™
L1 4 1A AR/ % PCV 25 28 25 17 15 16 14.5 0.00™
L1 40 - 75 8 /um® MCV 658 609 510 436 577 516 345 0.03"
2140 - 35 1 2136 R S /gL' MCHC 127.9 102.0 99.0 69.7 115.0 92.3 66 0.06
A1 JE I 20 A K/ cell- uL ! TWBC 21065 24695 31350 31625 23540 24530 15895 0.26
rh kL 4 2 /% neutrophil 12 14 16 15 48 9 57 0.12
7 EL 41 i /% lymphocyte 81 83 77 80 51 79 31 0.08
% 41 /% monocyte 2 2 2 3 1 5 10 0.16
WE TR MR AT /% eosinophil 5 1 5 2 0 7 2 0.43
#/(mmol-L™") sodium 125 127 140 140 130 122 120 0.23
A1 /(mmol-L™") potassium 3.60 2.50 3.31 3.7 2.55 3.13 2.84 0.30
%i/(mmol-L™") chloride 102 108 121 119 110 98 104 0.24
45/(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
MZEH/(g-L™) total protein 20 27 26.9 16 18.4 20.1 10.8 0.10
FH#E H/(g- L") albumin 5.5 11.6 12.2 5.2 8.3 9.0 3.4 0.24
FRIE 1/(g- L") globulin 14.5 15.4 14.7 10.8 10.1 11.1 7.4 0.02"
FER L A/G ratio 0.38 0.75 0.83 0.48 0.82 0.81 0.46 0.43
i %54 /(mmol-L™") glucose ND 1.7 2.1 0.9 2.5 2.9 1.9 0.30
JR % /(mmol-L™") urea 1.1 0.7 0.9 0.9 0.9 2.0 0.8 0.28
WL T/ (umol-L™") creatinine ND ND 3.5 ND 5.6 4.6 9.0 -
B /(U-L) AST 220 203 196 151 346 174 120 0.46
BN RE//(UL") ALT 25 52 45 31 100 44 45 0.24
WLAZ 4B/ (umol- L") CK 1005 6816 2389 1219 6256 459 678 0.40
JRIR/(g-dL™") uric acid 9.9 4.2 12.4 8.2 19.3 17.4 11.7 0.11

P 3RIR 004#5F BT RIAYT AT IS MR AE AR t Kr 3045 2R, *Fon t K30 25 5 1 35 (P<0.05); **3Rm 22 Rl i # (P<0.01).

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

very significant difference (P<<0.01).

SRR IEAA R KR ZAERKZE, DIEERA
B A AL RRAE AR A 75 G0 o S8 58 Tk, RERT R
£, — M 2~3 N H K, XixJE a2
FE MBI HERR I TR T AE S T
AW E SR 16S rDNA #H4T )8 S, Jft
— Rk H 182404 R BRI TR IS 2, X
A B B RN M S 5 4 BT R (M. ulcerans) £F
R EEFIN, ERE & AR D B b AR 2,
B BT B P W AE e, 40 M. shottsii®Y Fn M.
liflandii™!, @it 16SIDNA F1 1S2404 & F Bt)¥
T AT, K BUZE S M. liflandii FHRUME B i
M. liflandii fz 5. J2& Trott 2527 HHE JTUIES (Xenopus

tropicalis) A& B —Fir e it . Bl & AR
POHE U (AN 500 & 2R P 2 AT RO AR S
TR i 28 B FR A0 B R e, FE AR T 5T 3
filh Fobg it — 2D XA A TR A SRR 2 L A AR LR
Pk | 25U | IS A A TIR A ST

I3 H BRAL S A 19 728 A AT s AL AR 1) A B AR
TR o A 5T K B RO U R S A 9 A
i 35 B AL A B 22 57 .25 (P<0.05) . i TWBC,
MR A R T, X FEE S 4R The
XK. IR — R B A G RE R 4l i, 2l
KRG E B, MR REEAE S A
Y TR BE L. oMY 7 T2 S S 4
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Fig. 4 Change of blood physiological and biochemical indices of infected Acipenser sinensis 004# before and after treatment
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Mycobacteriosis in cultured F, generation Chinese sturgeon (Acipe-
nser sinensis) and relevant blood physiological and biochemical indices
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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 A. 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
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