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WE: AT RIHIT (Macrobrachium rosenbergii) i 97 AR5 (BT Ay 42 ) B9 IR I I 4 SR s, 18 i Vi AT
i PR AT T 7% 1 SORLREIR S AR S5, JFdE— PRk 7 HBIe . SR KIS EERAT TP IR
TREFFRIR RS, FIGREER O Bk B . WLAITR i TF IR IR 248, 2H 00 BRAFIE L 3G LA AL 2R 2L . T ik
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W F0R 1% iy 44 9 % I R 4K 25 5 RE (White

Syndrome, WS). AMIE XL TR, SkAIRE . Bigb R, SRR ESEPAERLERER. F2l. AEX
IH8. R RIS YR Z5 Y0 PR XN241202F1GY 241001 B A B Z N ROR . A4 a6 £ 0, faRl b iw
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&, Rl e R B = 5T 5, PR LAY A
ey BRI A S I R IR, A Bl 12 Bl RE 7T 955
B E TSR 83 AR, ™ Ew A £t
T=o IR 2 B IR 5T B2 U 2 4 B\ 8 B Ak ok
) B8 B By, 1A ) 240 HE P R 1) R 5 1)
e BT, T B AR DA IE, FLT G SRR IR
ANERHf . TR B R B BTG R DL 2,
ANMNRT B I 4 A B, dEReE I A LR . E
PR S 5 I P Y SR BN M S s . P Re ™
HET, M4 O T ARSI A QT
A M2 B IRBE . I . B M B 5 22 Tl
KPR HIBTAT " EAR L T2 KB R A &
BT ARE . AR TR IRV AR 93 ] A
Bl7 ¥ SR, AR AR S IR IR AP F £ 72 X e
TATIR AT, AR SR PR R 120 i 44 8 %7
FCVR IR AR ZEAE(White Syndrome, WS), FdE—25
Wt 58 FCIE A2 0 SR AR 5 25, U B 45 42
AR TR AN A S

1 RS

11 SEhufsy

S B QTR R AR LA Wl M T ) 6 2K A
FRhEY, FEGERON R AR B LN B, T
R (38.247.7) go fERRED IRIH R R IR T L
AR IR 2B TE B 45 A ik e B b, 344 BT 2N
(35.6+6.3) g, LI AT Gt —{E TR AR & 77 7d, JKif
HERFIEQ5E]D)C, MM R IER . TR, KA
i 205 B (PCR)AS I A A R 485 7 -+ 2 H AT R 75
(Decapod iridescent virus 1, DIV1). % Z% 4 5 245
# (Infectious precocity virus, IPV)%5H UL 44, H.

ORI (BHD) [ 4 Pz 35 7 3 00 B 75 & i
AR A B A A, 411 4= R 2 DNAZR B 7
& PCRAE: BT 5 50 B R AR A AR b s) A
BR A "], — F1HE 6K (DMSO). 3 B2 #h 2% i i
(PBS H AL R K ERHECAH R A ], 258485 1
HE L v S A EAR A IR AR, BiE 2. ®
RJEE R N H B T A RHER A IR 2 A,
TR 200 B R 2 A AR TR 2 7 .
1.2 IEREER B LR R TR 52

e HUE AT WS RLE IR 1 2 FOHIE, 8 IR
o 2 FLAA SR B oA 8 B PRV AR R AR, 5 JH J e
WAL, 8, R MRS H T Bk 2, L
W e & AL T A2 UGy . SRIJHEG: ik LU
T AR DGR IR MR R 1) 4 0 B 2 S, M
MR AZ4%2 R EEEE 5, IRIREATa M, 1)

By g, B K. #H RSP R R
BB T A AU HL A W 8
1.3 AR A TR

B HLIE B 102 B A WSHLALRE IR (1) & I JEAF,
TETCWE AT T REM AR AL, ARSI G, 1%
121006451 0 N\ TG B PBSHI i &) 9% &, 221000
minB 0 10min, 7+ 2P0, 52 Ll E.OM i
LR ABHASI R EER . B EIEWRZ0.22 pm
JERE I E R A (R )43 T 2L 2R 8 R . R A PBSHil
% H SR A SU0E IR DI 1O W T, BT FEAS 43 2%
JEfRAET—20C & H .

K )2 i 2 . H IR AT B IR
I N TR 5, e B A B G 21 (4 S0 S v 4
HAURN0E R . AR . A€
1065 W B 4 S ot R 2, B 520 B R 2
ICYBUR, 7655 —RET A X iR 34T LR VR 5, B3R v
SFF100 pL i 2H 2303, X B8 20 33 5 45 4R B2 E 1 PBS .
R PR IG5 T B VR P, TR G VA AR AR EL AR R TR
I 45 H, AW 70K R R BT T <R A B
JCAS R HEAT B B A 9R . S50 IR K R 4 FR A
(25+1)°C, HLEWELIT 5 5d N EFIFE T 15 00, FHx Wit
SO AT 0 Ji B 40 S
14 BT BERESNE

B EL A R R (1) 2 BRI, 7F J0 W R 1 26 14
NEURT R, K242 R T BHIT AR, T 28°C 85 9%
48h. PRHCFAR AR 4 B v, 8 i S 3 UK £k
A AL B, FEIRTS SR AN b, LR A T8 TE S RFAE . R
FH 22 (R e 32, B MLk B2 PR 4 18T, 4K b AT 4]
e e BaRIE YD IR, AT B R RS
REAIE S S R
1.5 $EE16S rRNA K gyrBERE FFIH

H 00 B (R B B R T BHIA i 85 55 3k, 7E28°C .
150 r/minZ& {4 F 5537 18h, BU1 mLE W, K7 &
PEHL 4N B DNA, 38 i 41 1 16S rRNAF gyrBIE:
Sld 1 B kRSN, I BN A
REBRAF AT . RFHEzBioCloud 8 FE(www.
ezbiocloud.net/) X 43 5 1 F) 16S rRNAFE A 7 51 3E4T
&) 95 M 20 M7, [5) B 48 I NCBIZ 48 8 [ BLAST T EL
XT gyrBEE K 7 A3 AT [FRE 2 B, NS 2 7 5
B A PR R R P 81, SR FHMEEGA 12,0514 (1) 210 422
% (Neighbor-Joining, NJ)#4 7 16S rRNA M gyrBIE
MRFEREW.
1.6 HEEERRE

817> 25 1 43 A e R T BHIR iz 85 77 3 b, it
TR R IR . T 1 PBSHS 1 VR B 1 5 1.0

10°, 7.5x10". 5.0x10'. 2.5x10'. 1.0x10"#17.5%
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10° CFU/mL, ik B 5 5 B iR 64Nk 2 i M 25 20
JPBSXT R . R A E20E D RIAEF, ¥ 537
i A VA <3 R /A= Ty - Y NPT s D d
YA B BRI 4 LR 3 5 100 pL B A2, i HE
HVES S B ICHPBS, LM £l R 5dN B KT
R B0 TR0 SR PRI IR, A ) S5 A WAL A 5T 5 25
i JE T . S FHSPSS 19,0 ME 2% 8 7 el v 5
53 5 B 6 B QYA 9 2 BRI P (LD 5 )
1.7 ARG

38 BN 22 TR B0 7 #5 5 FR TR PR XIN241202
FGY241001, K FH AR ¥ #02 (Kirby-BaueriZ: )l 12
T 8223 Fh 25 W B UM o K TR VR FE R R
1x10° CFU/mLJ5 #1533 45 T BHIE #4537 2, 18 H]
SR 2 R ME B TR R AL SR, B T 28 CRE IR
24, I 5 $0EE B B4R, 2 IS8 [ s R AN S 56 5 bR
#f ¥} 2 (Clinical and Laboratory Standards Institute,
CLSI)& A 1 € 47013 26 9 24 P 80 1 X 36 AT A
HEY X 25BN 4 AT e
1.8 EREZAYINEIR IS

A 4150 HE 90 IR 25 1) 4 TR PR XIN241202 0
GY241001 FI47T B 36 M, 036 29 A5 P18 24 ) 5 Ak
A2k i 25 S EN . T FH AR IR 26 0 Ak (40 P
>08%) H Al & A AL RHE A R A H, i E 2y
SR T 3 98 2 AR A U i v ) . RS PRI
2T £10% DMSORIE W, F L H PBSH
25U FE I A 1 mg/mL, 3FEE0.22 pmIE AT
BRE AL B, LA E Sl o SR 2R AR R ) B 15
FI I B R AT PR VR MEIINR, B NE 100 L
Y 1x10° CFU/mLE) B ¥ ¥4 5 3 A T BHINE {4
Bt b, FE B AT L3 (B4R 7 mm)7E P B
HMFEAL, 2R 7E &L 73 3l i 200 pL FIAFC B
25, B 128 CHEF%24h, & FH10 4 5 FEl
HiZ.
1.9 ZA¥RIRE

ARSI R RS K= 7755 FH 24
H4%(20245:1. 2°5)) FtbdE &2 4 5%, i IS
PU B 5 T SR 1R 240, ik 24 4 T AR I VA0
BV WSHIVATT R o S0 i ) A% £F 245 1A R
o FE AR B S 5 2R S AN N 1 %0, wiw),
Fe o B PRI E), F ) RLAL ) ROBUR BRI AT
HET RO B, B 20 RE R 2503 B2 91000 mg/kg. S
UL E S M AL By, R EW. AR
AR BV R FORJE )M R, A
F 60)2 A WSHLALREIR 1) B[R MR 7 24 1R i =
N(36.9+4.5) g], HKH P NN EEMH, 5T
JHST )R A B BTk R AT IR B R R . B H

W2 UK, 2P PR MR 2 TRDRE, S0 R A P MR R R TR
B I R 10d IR AL T 3 &, THE AR
P R FEMIE AL R (%)= —4WH
RT3 HRHIE T %) %100,
110 ¥IRAIEBS 51

K F SPSS 27.0. 154 i Mk 57 FF A T 56 (Inde-
pendent r-test) % LI HHE BEAT et 0. T A EIER
¥ 1 F Origin 2021 (v9.8.5.212)8% Microsoft Visio
2023 (v2103)4:Hi .

p I

2.1 T RBEFWSHISEAIGEIR

T 6K TR A I i R 5 EWSE A I
AT e RRE IR BE B2 23 #r, BAAM % EQ VB A WS 1) Hi 72 5
fiE o i@ RENMARAR L, BRI RDUNITIIIR SR R
TE TR, BAEREMAE BRI TIR . Mt
AN 5 26 3035 v T R Ok S B A
F WUPRITE AL, FF JBR R 258 4 B 42 S e AR, b AR 4y
IR AR FEHR, Sk ET AR R (B 1),
22 ALATRIBFE

EHUE RS WS B TR ER 3R T 20 S L 2
PLEE o BT, 45 R TR, (AN R () I B R . i
il S LR U AS 228, R R I S B A5 (B 2¢
2f, 2iM121). AHEGZ R, BB A R TR i i i T
AARHN, H2 IR, IR b 4 i oK
INBEAD B 7% , 5 R A AT AL S G S50 P (e ALl 4 B 14
By, WA /b 8 40 A% HE 51 S8 1 AR A (] 220
2b); M IE BEAR T, B E A IR e VR, WL
RV RRAR M, [ AT 45 40 58 43 2k (K] 2dfi2e); B 4H

K12 RIEEFWSH IR ARAE R
Fig. 1 Clinical signs of M. rosenbergii with WS
a R ;b R ZESE . BERE; o LA Ak & B A
SRR RE. EIRER

a. white body; b. hepatopancreas atrophy and erosion; c. muscle

white turbidity; The left and right prawns in each image are
healthy and diseased prawns, respectively
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SR 9 VR PRl 8 22 [A) ] WL2T- 4k PR IB A
(& 2gMI2h); LET4E W 2 iR, LR ARSI AL, 23
B 7Y JLZH 2R S5 WO RBIR e SCBRASERA R B AE (] 2j
F12K).
23 fRIFRLBISGH

MR P HWE=AT7 H T WSE K
O (VB R R . 38 I AR AR R R 1 B
B WL 68, R, MRSHASFEAR, K16 H 5
Az Bl N SR P R 2H 23 50 SR R FE R
PRI N TR g i % QTR R, 25 SR o A I
AR H BB TS, T A 2N SR 4 SN SE T Bk
100% (% 1), HAETVEER 70 B A0 5 40 i, 98 it

WG HEWTIR S5 A BOw PN -
24 BEREESBLEE

DERRESHIE MNeXFFHIAIWSE
PR VH I o 3 25 B H SR A 35 R bR, oo 5 7 il ol
GY241001. GY241002. GY241101. XN241202.
BLD241201. NTH241201. NTH241202F1 NAG24
1201. FTA 5 B PR EBHIR: 72 5 LI @R LA —
B, BN KE. BE. REDLHE. BIE. REW
BB DGR R R R AR AL, B 5
24h 5 K H AR N2—4 mm (K] 3a). 25 RGP AR
56 o, SHR BRI 10 B Ak 2 2 B R AT IR, 2 o A
B HES (B 3b).

B2 HwS

& IR LS F AR AL

Fig. 2 Histopathological changes of M. rosenbergii with WS
a—Db. JRUF T BRIRZE L, A3 A e (SR k), T A T AU T AT M i S R BB WD (B R 2k ); . A AR AT TR AR AL 21 d—e. ST
THHR, W BT (R LT k), B2 A0 NRIEMRIAIE . V& (S k), £ (R I IE 212, e—h. iR BB AL ZN, 822 =) 4 S AE A 4 22
(SEEHTR); 1. A RRIT B LY j—Lk. R ALZR, VAL 2345 KBRS BAS R 1. g R AL A 2L 21

a—b. Diseased hepatopancreas with nascent tubules (solid arrow) and blue-stained dense bacterial-like aggregates (dashed arrow) within

tubules; c. Healthy hepatopancreas; d—e. Diseased intestine showing thinned intestinal wall (dashed arrow) and necrotic sloughed mucosal

cells (solid arrow); f. Healthy intestine; g—h. Diseased gill with inflammatory cell infiltration (solid arrow); i. Healthy gill; j—k. Diseased

muscle displaying disrupted architecture and blurred texture; 1. Healthy muscle
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16S rRNAFIgyrBERE 77 Stk EHEY 1
Frf3116S tRNAKE 7 714 FE /- T-1396—1410 bp,
gyrBIERFHIKE N1074—1146 bp. iHid16S rRNA
J DK A gyrBJEE DR 1) [R) R P 43 T, R BT R G Y241
001. BLD241201. NTH2412025 /5 50 %111 K
(Klebsiella aerogenes)I1 )7 H1 A AL 5% 1=, LA 16S
rRNAZE 7 51 1 [ Y5 14 15 99.57%—99.93%, gyrB
FE IR 14 [E) 95 1415 99.44%—99.91%; T FEGY241002.
GY241101. XN241202. NTH241201#INAG241201
55 78] %) 7F ¥7 18 BR #T 18 (Citrobacter portucalensis)ff]
AL B i, e 16S rRNAJE PR 41 () [R5 Ay
99.57%—100.0%, gyrBE K {4 [F] J5 14 24 99.38% —
99.83% (% 2). T 16S rRNAFE [ fil gyrBIE (K 1)
NI RS I 25 A — 3, BHRGY 241001
BLD241201. NTH2412025 725, 7 & 1A K &E & T
[k 232, TG Y 241002, GY241101. XN24

®1 WSTRIBUMTRRBLRIA TRRREER
Tab. 1 Results of artificial challenge to healthy prawns using the
hepatopancreas homogenate of M. rosenbergii with WS

PELH  gpre
Number of death nfortality
1d 2d 3d 4d 5d (%)

HEU (R ) Tissue homogenate 200 0 0 0 100

2H 5 Group

ALUROFEFRE) 9 43 3 1 100
Tissue homogenate (diluted 10 times)

HAPER ) 00000 0
Tissue homogenate filtrate

LB 0FEHHRE) 00000 0

Tissue homogenate filtrate
(diluted 10 times)

GY241001 GY241002

GY241101

XN241202

BLD241201

NTH241201

NTH241202 NAG241201

1202FINAG241201 5 % &) F 175 B AT B 3R N — 3¢5
A FE 2, B ARNTH2412017E 3£ T 16S rRNAZE [
M RGUR B WP I 8 ) 2 Fr A6 B AT 16 40 3¢, T 7E
gyrBIE R E AL 5 3 [T IR BR AT 14 (C. fireundiii)
REE 4.
25 HEEERRKEER

JE N B a0 DA 20 25 B AR O B IR R R
BRI, 25 R EoR, SPR 7 B R B IR IR
LN, R BCEEWR BE 9 1x10° CFU/MLA M R, BT A
B AR T 2 TR R ) Sd R 28 T 2R 2458 i 90%, 15
7.5x10° CFU/mLF) B 75 4 J& % % 1 V8 0 76 £ 4t
P ZAHE, FHERXN241202H1GY241001 () LDso Bt
166, 4 M 92.0x10"12.2x10" CFU/mL (3 3). 3BT
AR 3 3R I JE IR A2 B0 A8 R g Bl R
&5 I A IR, {H A At S AR I G LI (3 3k
BLADREAR o MBET B IR MR P 43 B HA A 34 B bR
HERILSFHES R R — 80— PuEse 7
53 B AR B IRV R A B0
2.6 HBURIRIEER

AR T 43 B T Ak XN241202F1 GY 241001 %+ 23
FhHUE 2990 U, 56 T CLSTRRHERE T 251,
HE, 45 BN FHRRXN241202H1GY241001 () 15
WELIRER . BBV R, EERE. mAERE.
VY Bh 25 SFh 24 40 e B ORK, R Sk f e dk . IR B 7
M TRERE R SkIE . BRI, KRE
R.HER. 4BF. THER. EFHiEY
10FhPT A 2RI 24 14 bk, B PR XN2412025%F

GY241001 GY241002

GY241101 -

XN241202

BLD241201 NTH241201

.

‘NTH241202

NAG241201

3 T EEPRI R E LA () F 2 R BTG 41 2R (b)

Fig.3 Colony (a) and gram staining microscopy (b) of the isolate strains
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xR 2 HEBERAI16S rRNAFIgyrBEE K L5
Tab. 2 Identification results of 16S rRNA and gyrB genes of
isolated strains

ey PO BOCHRRLE R EmE HIE

B 1 Strain Gene Sequence Most similar Coverage Identity
size (bp) strain (%) (%)
GY241001 16S 1403 S uHEHEK  96.0 99.79
rRNA K. aerogenes
orB 1127 100.0  99.47
GY241002 16S 1410 #i&i FIrER 963 99.57
rRNA FFHC.

gy}"B 1146 portucalensis 100.0 99.83

GY241101 16S 1407 ‘E#E TG  96.1 99.64
rRNA HEC
grB 1123 pgrtucalensis 100.0 99.55

XN241202 16S 1402 % FHER 958 99.93

RNA HHEC

gy}’B 1127 por[uca[ens[g 100.0 99.82
BLD241201 16S 1403 7S EHK  96.0 99.93

rRNA K. aerogenes

grB 1074 100.0  99.44
NTH241201 16S 1405 & FHER  96.0 100.0

rRNA M C.

gyl"B 1137 portu(;alensis 99.0 99.38
NTH241202 16S 1396 S HEMAK 956 99.36

rRNA K. aerogenes

gwrB 1133 100.0  99.91
NAG241201 16S 1404 FE FFEEE  96.0 99.72

RNA HHC

gyrB 1135 portuca[ens[s 100.0 99.74

Sk hbn . Skfufhne . KEH R, FHFERSE
UK, SRR R R, RIBER. &F 5P ERUK,
1M 8 AR GY241001 % & 8% 2= /= J 0k, X =k #g
Fay KiEAER. FHDAE. PEaFERPERIRGER 4).
2.7 EYREAYHIIEHR

PRAL 7 4UMAE PR 25 0 ) TR Pk XIN241202 41
GY241001 M B v 1, SLin 5 R Bos, B 2ly. 4
. EESRARE. MARGE. N ERIEEA . B
FIEH . R RSB TR 25 %F L3k A TR A
BIRIH B PR AR, RER RS ARG, SR
BURBR . REEFEREM . Bl B B STl 25 A 0t
PR XIN24 1202245 il 808 Wi = T &/ IR
AR R SR TR ST 2
W 0 5 B PR GY24100158 75 #0036 M (R 5).
BeAb, BT, HER . ARG, KR, 7~
ZRER. M. R BETIROME. &%
ZW. WETR. 7R, £HE. MR %
Ml EE . JEANEY . UK. REERR. KB &R, KiF
. MR . LATIREUY . SRR, B
KRB . HEE BB 24 F0 25 W) %F Rk B 2 S0
HilvEPE
2.8 HYIRIPER

R AR A A0 400 B S 00 5 SR, 3 A R A R RT3 1Y

HIRZS Y E By, 2. A eSS i
FRIEV R HIKJE %, @i e i s I TPk il 24
YIiEIT WS GV U I AR 20 SR . sz e 2 R 1,
RZi10df5 Bk B R e % M4 2 ihiG T A4
B RIBEF ST 0 1 N29.2%. 41.7%F158.3%, i
FAR T X IR 2H.(87.5%; P<0.05); 1 F L 2 iy Al (4
FATIRIT AT R S A E R LR R
X(P>0.05; Bl 5). @it &, B R, woRJeH A
A PR R 530N 66. 7% 52.4%F133.3%.
3 Wig

BV MR b o 5 R 2 A S A RR S
RO E R ITFERD KRB H R R WSTE R
FEFH X 2T, X R 24 o™ IR Bk
%o BRI, WSE IRVB IR 2 Bk 8 Kk
FI UL PRITR o R Tl A 25 4 55 s RREIR B RO
H A AU — DS TR i TE AN S 4 21
AEAEANFIRE BE IR s A A 4, 0008 BRRAE 5 STk i
()58 F TR (1 R A7 e e AR AR > L SR,
THEERATIR A L EREEER: CARRE
T YL 4R K F M B, 10 WS 570 2 & T Fhp
FEAR . 5 E R i R B A AR /N B 5 R
95 B VE I JRAL A [, ASWF 78 R WS T 6 41 2R
T2 BN TE U PE, T 43 55 B RN e 5]
BN BET:, X 78 ESEWS N B MR . It
Ah, A5 R I EE AR ERF WS & 8 B T
TESR IS o I ) — TR T A S 2 R LR
B, & IR R MR WSy & R R 5 H O B B T 3K
8 ek = A 2, MENT 10 B B 49 TiC O 00 2 B
oK, ML IR AT MR #IE Sh iR, & Y RT REHI 55
HPUH 7. SRk, MERR ) AR K T R RS, W] g
SRR B PURRE I E .
3.1 BICBITWSHIBIERE S

BIF T2 I SE5 VR AR R P 23 B85 HH SR TR AS R AE — 3
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aerogenes), 7& % B EF 24K E‘Jﬁﬁzg[zl’zz], T2 AHFFMWSE IR A 73 B H 8 &) F AT R
FELHTHL X 2 K G W 3 %) 4R F AT SF KR SR FFBE A S B A B, H N TR G50 AR 5e 52 I

69, GY241002

XN241202

Citrobacter portucalensis A60 (T) (MVFY01000035)

NTH241201

GY241101

88 'NAG241201

Citrobacter freundii DSM 30039 (T) (AJ233408)

Citrobacter murliniae CDC 2970-59 (T) (AF025369)

Citrobacter youngae CCUG 30791 (T) (RPOI01000045)
Citrobacter tructae SNU WT2 (T) (MN093886)

Kluyvera cryocrescens ATCC 33435 (T) (AF310218)

97 Raoultella ornithinolytica JCM 6036 (T) (AJ251467)
Raoultella planticola ATCC 33531 (T) (JMPP01000074)
Raoultella terrigena ATCC 33257 (T) (Y17658)

GY241001

73

98
86

NTH241202
BLD241201
63 | Klebsiella aerogenes KCTC 2190 (T) (CP002824)

b 97 r Citrobacter freundii X120523 (KF156750.1)
Citrobacter freundii YG2 (ON872162.1)
59 |- NTH241201
Citrobacter portucalensis PY0607 (CP176818.1)
NAG241201
73L-Citrobacter portucalensis Effluent 1 (CP039327.1)
Citrobacter portucalensis Colony249 (CP078551.1)

100 | 9g],GY241002

79 'XN241202
GY241101
60 — Citrobacter portucalensis 19MO02SHO05 (CP095364.1)

68 Klebsiella pneumoniae FUJ80050 (CP149000.1)
Kilebsiella variicola BSK 177V2 (CP113789.1)

GY241001
Klebsiella aerogenes KCTC 2190 (T) (CP002824)
Klebsiella aerogenes C71872 (CP139379.1)
0.010 BLD241201
NTH241202

4 SrEEHRR16S IRNAZE [ (a) B gyrBEE [H (b)) R SE HEAL A
Fig. 4 Phylogenetic trees of 16S rRNA gene (a) and gyrB gene (b) of the isolated strains
L Citrobacter portucalensis A60 (T) (MVFY01000035)49%l, “A60 Atk 4, “(T) HREBNEHE, “MVFY01000035” 88 5% 5

Taking Citrobacter portucalensis A60 (T) (MVFY01000035) as an example, “A60” is the strain name, “(T)” represents the type strain, and
“MVFY01000035” is the accession number

®3 WSTRIBITTEEHRHIATRLRIELER
Tab. 3 Results of artificial challenge to prawns using strains isolated from M. rosenbergii with WS

5d 211 FET%5d cumulative mortality (%)

100

i P Strain 1.0x10° 7.5%10' 5.0x10' 2.5%10' 1.0x10’ 7.5x10° LSE%E{%L)
CFU/mL CFU/mL CFU/mL CFU/mL CFU/mL CFU/mL
GY241001 100 95 70 55 30 0 2.2x10'
GY241002 90 65 25 0 6.2x10"
GY241101 90 75 45 0 5.5%10’
XN241202 100 100 75 55 35 0 2.0x10"
BLD241201 100 90 70 25 0 0 4.5%10"
NTH241201 100 85 75 15 10 0 3.6x10’
NTH241202 90 75 75 25 15 0 3.9x10
NAG241201 100 85 45 5 0 0 5.6x10’
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B E. ERRDE. BEREE. UK K.
SLTEURER . kAt FER. KRGS K. W&
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B8] R G BR AT 1R RN B YRR IR S 1R 1 24
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TR, 454 B4 RCHPLA R H UK
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Bl ¥ TERDE. AERENK=FEEEHZ
iR 2y, BTEFREA P  E  BE YD R R
JB 2 55 TR HE (17K 7= FH B 24, RN AE Tk A 1R
SREE G 24, DA TR 2 B AR 1 A
HPRAY AR EEBNRMN, ES5EY
Bl HR. ARSI, O TIRT
WF2RHIBE . M B S i e AR AT
il 7 H B 2 R BT T B A A O R AR IR AT
PR XIN241202F0 72 5, 50 B AH I B GY 241001 ) A4 41
PIEEEYE, R4 2. H BB, AR i
MRS RN 2504 2%, IR IE RIS IAE T 2 2
X IRIFWSHIVEIT RUR B . FRMENER
SRR RN, SH T & BT
Py 55 22 P e TR 9 1 B, R T e A i T
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=4 EHRXN241202F1GY 241001523714 RIS
Tab. 4  Sensitivity of strains XN241202 and GY241001 to 23 antibiotics

I - s %XN241202 —”‘GY241001
Drug csscation brag name pugeonen: BN e BEW g
(ng/piece) zone (mm) Sensitivity (mm) Sensitivity
B- P9 ik % 2% B-lactams LYK FR Cefoperazone 75 30 S 24 S
311 [ #2 Cefatriaxone 30 28 S 22 I
3k ff A Cefotaxime 30 29 S 16 R
S fl AR Cefazolin 30 0 R 0 R
Wk 37 P M Piperacillin 100 0 R 0 R
WV J% 8% e Imipenem 10 0 R 0 R
3L A15 ¥ Cephalexin 30 0 R 0 R
R PE MR Ampicillin 10 0 R 0 R
FIEPELF 28 Aminoglycosides B[k K £ Amikacin 30 17 I 14 R
+ I8 % % Kanamycin 30 16 I 14 R
KB E Gentamicin 10 14 R 13 R
55 %% & Streptomycin 10 11 R 11 R
JU3F % J Tetracyclines F. % Je % Florfenicol 30 18 S 20 S
¥R Z Tetracycline 30 21 S 16 S
K4 ¥R & Minocycline 30 18 S 15 I
Il 2 Quinolones B v) B Enrofloxacin 10 24 S 30 S
7% ) B Levofloxacin 5 22 S 21 S
YL E Ciprofloxacin 5 21 R 22 I
KI W EEZEMacrolides K] &7 8% 2 Azithromycin 15 19 S 13 I
41 % % Erythromycin 15 0 R 0 R
P i % 2 Chloramphenicol 4% % Chloramphenicol 30 17 1 21 S
B Ik Glycopeptide Ji i % & Bancomycin 30 0 R 0 R
T# %5 Sulfonamide 2 77 B W] Sulfamethoxazole 25 0 R 0 R

T “STEROR R FEBUR, <17 RoRHh REBBURK, “RPRIRTH 24

Note: “S” indicates highly sensitive, “I” indicates moderately sensitive, and “R” indicates drug resistance
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%5 EYREHYIEIRXN241202F1GY 241001 A9 HIEE M
Tab. 5 Antibacterial activity of plant derived drugs against strains
XN241202 and GY241001

1B Bl Inhibition
2591 Drug zone (mm)
XN241202 GY241001
H B EThymol 19 29
4 22yl Oregano oil 19 25
A JiE 32 4L Chelerythrine 16 19
1A F% Sanguinarine 16 17
IR BR S 14 16
Phyllanthus urinaria extract
HH P HU Agastache extract 13 15
R R I ) 13 14
Lithocarpus pachylepis extract
H 2 B% Cinnamaldehyde 20 0
PR FE K 7 Cinnamon oil 18 0
FEURER Oleanolic acid 13 0
K AT K i Geranium essential oil 13 0
Bt KR H) 12.5 0
Schizophragma integrifolium extract
#it 1 25 Quercetin 0 14
T &% Eugenic acid 0 13.5
A 52 SR B IPomegranate rind extract 0 14
LR Geranium extract 0 14
1 FHE I Myrobalan extract 0 13

100
90 T
80 J
auih
60
50
40
30
20
10
0

——

— %

LT 2 Mortality (%)
——i%

- X .

62
@
K5 ARZWIGRITEWSS RIBIFHZET*

Fig. 5 Mortality of M. rosenbergii with WS under different drug
treatments

*FRINP<0.05; **F R~ P<0.01
* indicates P<0.05; ** indicates P<0.01
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RN R RBOR AR B3R, RS 29 FETHALIE
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o AR I 254030 J1 B T R 9K I IE R 5t
T2

4 ZEig

ABETARTT T 2 IR A B0 WS B K
B 6 245400, A FL B LR 0 A A AT R AT T
PR AR IR, T BV R R e S
IR 2575 2 A BT IR 25 . RRAIT T 75 ik
— BRI T WS EUR L, H I PR AE Y I8 254
MR RS, DL TR 2 IRTF IR Al 22 42
(TEE P IR SCRT 45 RRAR B 2K
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ISOLATION AND IDENTIFICATION OF POTENTIAL PATHOGEN
OF AN EMERGING DISEASE WHITE SYNDROME IN
MACROBRACHIUM ROSENBERGII

HUANG Lei', CHU Kuan', CAI Xue', CHEN Jing', PENG Xian-Qi', BU Xia-Lian', NIU Chen', ZHANG Hai-Qi',
SUN Wei-Jie’ and YAO Jia-Yun'

(1. Key Laboratory of Healthy Freshwater Aquaculture, Ministry of Agriculture and Rural Affairs, Key Laboratory of Fish Health
and Nutrition of Zhejiang Province, Key Laboratory of Fishery Environment and Aquatic Product Quality and Safety of
Huzhou City, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China; 2. Tongxiang Agricultural
Science Research Institute of Jiaxing Agricultural Sciences Research Institute, Jiaxing 314500, China)

Abstract: To investigate the etiology and prevention strategies for the emerging disease “white body disease” (provi-
sionally named) in Macrobrachium rosenbergii, epidemiological studies were conducted to identify the typical symp-
toms and potential pathogens of the disease, followed by developing therapeutic approaches. The results showed that
the disease mainly prevailed in M. rosenbergii broodstock farms. Clinical symptoms in affected prawns encompass
abdominal muscles opacity and hepatopancreas atrophy, with histopathological characteristics include muscle tissue
rupture, necrosis and sloughing of hepatopancreatic epithelial and intestinal mucosal layer cells, coupled with an
augmented presence of inflammatory cells in the gills. Challenge experiments using hepatopancreas tissue fluid from
diseased prawn confirmed the presence of pathogenic bacteria. Eight dominant strains isolated from infected hepatopan-
creas were provisionally identified as Citrobacter portucalensis and Klebsiella aerogenes. Artificial infection experi-
ments indicated that all isolated strains were pathogenic to M. rosenbergii, with C. portucalensis XN241202 and K.
aerogenes GY241001 exhibiting the highest pathogenicity. Based on these findings, the disease was tentatively named
White Syndrome (WS). In vitro antibacterial tests showed that antibiotics such as cefoperazone, enrofloxacin,
levofloxacin, and florfenicol, along with plant-derived drugs including thymol, oregano oil, chelerythrine, and Agas-
tache rugosa extracts, exerted significant inhibitory effects on strains XN241202 and GY241001. In vivo experiments
showed that dietary supplementation with 1 mg/kg of enrofloxacin, florfenicol, or oregano oil significantly reduced the
mortality rate of WS prawns (P<0.05). These findings provide an important scientific basis for the effective control of
WS and are critical for safeguarding M. rosenbergii breeding security.

Key words: White Syndrome; Citrobacter portucalensis; Klebsiella aerogenes; Chinese herbal medicine; Macro-
brachium rosenbergii
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