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E: YHRA0BE3 AW RFEERTAMEEFERATBERKFNREE, A%
BNEREEFEREREREd 2 BN E, RARSFNE. AEAMLLRH. 16S
rDNA fo rpoB £ H F 1M %« FRAREFAMBATE R AW EZE RN BERIIE, iz
BH#ETTATIRELR., A8 KEFNE. EHEERM. £ KEETR R ERE M
Lho FRET, ERRAAZEF ERMBNFREAGEF L ERIANEY —HRELE G
% & LT202303, Z%E AN KRAHAE . ZEKE W OmpAd. Omp34 5o OmpTsx % 3 f &
HEE, EARBHNT A 28 pHE BN AW Y, X F B B8R
IR JE K 6.8x10° CFU/ML, K gl KiER A IF LM H A A EACE T, HHEBH K H.
AP FIEF R R ZE AR 514 5 B 4 bk o BT JUE A0 7738 4 B SR RE R BL 0 b P 3T BT
HEERERE R, 2B W LT202303 2 —F /= B-NBLMEHN S EMAAE. AFKEKHA,
ARFHAEAGF RS EFTHIRY, TIHRFERGES S ET AR RFERGRL
SIANGEHRGEERT . RARXERRELY KA HAFE G520 % E 4 W4 R
WEK, W ZRFE OB T ERERERSS.
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kingia miricola). # [XFFEEBRFT 1 (Citrobacter fie-
undii). V53 KFF I (Mycobacterium bovis) ., i %
5L 1A R (Klebsiella pneumoniae) F1EE [ JEE AR [
W (Morganella morganii) 5" 2 1495 95 £ %
A B SR AR B AR R

2023 4F 3 A, R EE R AL X — 5K
USRI R T — T E N Y, EEGHE
29 2 Wi 2 A4 ik sl SRR TS E A4
HEIRHEEG 000 X, 24 R RN 24% . 8
o S 5] A ek RIS R R L FFIE SR AL MR R, e gy
KA A R 35 W] R B SRR IR . A R A,
B ICIE R W . 1) AT 5 [ A ek R R AT BE ST,
W T AW RRTE . SRR, I T
Jir T A AR AR AR PRI ST RN B ) SRR [
Jr 24 5 S B AN TR G S0 A N H 2 37 43 A
DA by S8 [ A e 1) 200 T PR B 1 S i 2 2%

1 MESTE

1.1 KM

B 35 ] A e RS BB 1 b DR T i A X
4k FEAE Y CRIRIREE 290 25 °C), KK (8.53+
0.71) cm, AT (3.18+0.35) g, Z12 A#A. ¥EF 20
SR I PRE HR: 1) £ 55 [ Atk R} F 170 B ik
JE 5 [ 2 e o sl CHodb 20 R TR R4 2, 150
HATANTIERY), TERAKM NEikB AL E
HEA T D M o il R S ] A ek RIS ) 1) B DR T U
X — KSR, KK (4.52£0.23) cm,
{AHE (2.02£0.43) g, A ABRIAMEER ST A TJ&
YeSim .

AT ARAT T R A K 2% 5L 5 B A B
IR ZE B St (AL . 201903297), S50
T AR RN 5L TS SN T R AR R 2 A BE 2
SHCIRALIE, I BRI R Al R A AR B 23 B 23 1l
SE PRI T BT

1.2 mEESESS54K

PECAE Y 5% [ A= de it et 75% SRS
RRIF AT R BT A R A N 2R
PP AR BURGY, FFHC R RAER o BlJS, BUA
A 78 B TP IE A I 4 20, SR = X R £ i 4%
MhF IO RO IR B BIR AR (BHI, 75 i AR
HARGRAF) b, 78 25°C %M FH; 3 18 h, 1
WIS B A R A DL S v kAT 220 3 IR 2
e, VASRMAERETR . Bon, 3RS A A 3R i bk
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% b LT202303, FFAFRETE & A 25% H il 9 BHI
WAREE TR F P —80 °C PRAF4 H o

1.3 9E#E LT202303 L EMFSFEWE

Oy BRI BRIG AL IR, 4 MR AR P R G 1 B el A
DA AR AR N S A (S A I E AR AT IR A
A AT SE. MG, Sl ERA MR
Ryu Je@35) i & AL REFERHEA R F) A
ot R & db R RN A FRA R X
Sy B TR RRIEAT Y R, il FHDEEE (x400) K H:
TEAMPERHE . T HIEWOWE, K%
TR R, SOK TR TR, AR5l
MR 7 25 (H ) B E, [F,
Al pH (BRI SR X 70 B B AE K2 . 442 B8 Lin
AU FRSR 5 vk, PR BHI R A9 pH {8 FHER B,
FEHERI P B E MR . 25 °C, 200 r/min B335 18 h, fifi
FHEE SN0 B I 600 nm 3 K ARG RE, LA
TEAS B 25 9 v B O T A R

B0 B TE AR LR B BHI WA RE F5 58, 78
25 °C #5557 18 h, Fifi J5 fifi F ZL R 4] DNA $2HU 7
& (P A E R AR R B A BR 2 R D) MBI
FEHUDNA, i Bi 55 (519 (€ 1) X 168
rDNA F rpoB ¥ 4T PCR §"# . PCR 74 (16S
rDNA Fl rpoB 3EH) A T AEY) T (i) By
AR BRI i NCBI W3k i BLAST B
FEEAT P A X . B AR MEGA 11.0 34, SR
FH4B 41 (Neighbour Joining) 3 T 51 k) 1 22 45 F
AR

A, BT 16S rDNA Fl 2 40 itF AL W 45 5
SR AN B FF TR 3 Fh A AR 11 5L B 5 1 4 R N
BIWMOR B HOCEE I (R 1), KEKAER
FFPEXTHR . PCR P2HIHE 2% LS EEERL (5 GelRed)
1% = Z MR ZWE-EDTA 22 s ik . 782841
I XA T IS A R

1.4 AT RRscig

B 5 [ 2 e R sl S 00 = AR PR OK SR H R 40
TSR, FRRHOK. BFREN G, FEVLK 150 2
RIS AY A S 2, ARAL 3 ANUKAE, IR Il SRR e S
5o Horb 4 432 R TR) MR R B6 B i R e ) &, T
55 A M BAPEXT IR . KAl AL B B RR I AP T BHI
W%, 25°C £:3 24 h, 4000 r/min &> 20 min 2
B I, 28 3 WOCHAE PR KIS e f . KRR
10 d 114 5% [ 2 ek s} SR 92 0 92 A 7 N TRk e 5
¥, AR URE I AE 2 L 4N B, W4
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21 FEAN3IES] 2 gER
Tab.1 Primers used in the article
SR B2 5411 R TR
WG Amus ) (53) 2.1 RRRSRAIEARER
gene symbols primes sequences (5'-3")

16S rDNA 27F AGAGTTTGATCMTGGCTCAG

1492R TACGGYTACCTTGTTACGACTT

rpoB Ac696F TAYCGYAAAGAYTTGAAAGAAG

Acl093R  CMACACCYTTGTTMCCRTGA
OmpA F ATGCGTGCATTAGTTA

R TTATTGTTTAGCATAAATG
Omp34 F ATGAAAAAACTTGGTTTAGC

R TTAGAAACGGAATTTAGCAT
OmpTsx F TTAGAAGTGGTATTTAACCA

R ATGCAATTAAAGCAACTTGC

A 1x10°, 1x107, 1x10°, 1x10° CFU/mL, X} HRZ]
D3R o A A i AR B K P . R 20 min J, F
B B 46 1y B R OK L TP R IR, KR IR TR AR (25+
1) °Co B RWLGE L 55 52 o 2 ek RIS} 179 o g 46
SR AN R FRBE T2, Xof Wi AT A= el R 8} 447 ) A6
I LR 3 B %0 o B, fdi ] Graphpad prism 8.0
Bl 2ttt 2.

L5 HLREBFSH

B A e RS SR B i bR 1D S ) PO 0 i 1
AL, FRIETER, H 4% 2R P REE E 24 h L
Lo BlfE, H IxBERRERZE vh W (PBS) HE4T vk
AR OTET T, TG 2 R S I
b, FFHIEL 3~5 mm ARSI A YT &t R
A - 41 (hematoxylin-eosin, H.E) Y& 4 /5 , 7655
T

1.6 HEM M S

Z:IR AN H 70 B9 A0 T B0aT 48T 9 B TR 24 R
M EGHOI k) 8T 15 FhiAER, WG
{8 F Kirby-Bauer (KB) 45 43 25 B X 15 Fi AL
R BUEPEY . T2 R b A R AR R
RS WU BTSN TS ALY NN = ST N NN
TR, PORRAE . Sihiagh, Skifine . ki
WRER . SkAMENT . R R . RV E L AR
B ORI R R TG PR 2R 25 °C B
77 24 h, MRAEHA N RIAIE AR WS/T 125—
1999 HiAE R AU ARAE, K25 B0 b B
JE < r BE AR R TR 2457

R E K7 2: 2 E /) sponsored by China Society of Fisheries

Zelf RAG A, B 5 [ A4 ek S e 3l 3 SR A
PRPIMG A R K B (B 1-a)o TR 5K [ 4
s 3 B SO R R A | e Sl AN P LR S
PSR WA AN PR PN ISRk
fn il g Wk v, [ I i N A A D R B R K
(K 1-b). St Bk, B A dek SRHIS A PR R AN IR
PR S B e R I

Bl Ak a0 s R ER
(a) {8 35 4 S B 5 (b) A3 35 2 Ik B 1 1 3 5 W1 2% 3%
HERE YA KR 1 g

Fig. 1 Clinical signs in bullfrog tadpoles
(a) healthy bullfrog tadpoles; (b) diseased bullfrog tadpoles with yellow-

ish transparent gut and large white nodules in the liver.
2.2 EH LT202303 BIRSZSFE R FEFE D4

T AMEAE MR 9 [ AR e WRHIsL A 0
BB 4 RO AR, JEX T A AR 1Y 16S
rDNA FEH F N AT 38 F 1y, P 25 58 s,
HAALEE A 99.3%~99.9%, 1 B AT JE A iz 1 b 3t
B HE R, firds b LT202303, BBk LT202303
16 BHI Vi FAEK REF, WEZ2HIA A6, BE
eI G RGNAR (BT -1). Ak LT202303
B e B (BT -2), Bk oA UL 31§
EBEM (ERR T -3), B B BRIk R
R, RmZEREE, THE, K 0.9~1.2 mm,
T 0.4~0.6 mm(E T 1 -4),

LT202303 #94& KA A4F M LT202303
ZRRR G AR SR, I INAS B R ' B S
HAE pHE N 4~11 B AE K RA4F, 78 pHIE R 7~9
WA K, OB 1.10~1.14 (& 2-a). [FIFE,
LT202303 7E 7% 0.0%~3.5% NaCl ) BHI A% "+ 4
KR, SR, 4R LT 4.0% B AR KPR 61 T
LT202303 WIEH K, HER WS, /e
FHERE (8] 2-b)o R A b it A T S 1o 36 e 45 1o
e, SRR, RWERZME, LRERRLE
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EhR [ AERFEFE LT202303 FIRZASYHIE
1. BHISF A% 1= LT202303 B Bk 1 T8 &% 20 4 22 KR & B R
LT202303 9 % = KB M B 3. Bt R Ry 3k e 8 B R
LT202303 JC#f: 4. HfH 7 BH4E T LT202303 HITEA.

Plate [ The morphology of A. johnsonii LT202303

1. the morphology of LT202303 strain on BHI plate; 2. gram stain shows
LT202303 as a gram-negative bacterium; 3. LT202303 without flagel-
lum visible after modified Ryu method staining; 4. morphology of

LT202303 under scanning electron microscopy.

W, AL H,S 7RAE, ASBERIF - FL
VT . A 0E, BURLAbE, ZF4E 0%, fRFhE.
L HEEEE . IREE . PR, HEERE . AME.
(R . BUZERERFLEE, AR AR i UK A
AR, AREMEIIRHIL. FEkE LT202303 555 A
FE T B8 1 24 [COR BT B TR R Ajo2017L-10" A4k
FRPERA—F (32 2), HAPE (AARRAE T
L RE 7570 e 15 S8

15 -
810t
O g
=L
w9
K< 05
=

0

(@)
B2 FRE%ERFHITARTHTE L1202303 KT
(a) pH X 29 AN ZAT B LT202303 £ A AIREI; (b) 250 29 AN ZIAT B LT202303 2K IRE I o
Fig.2 Effect of different growth conditions on A. johnsonii LT202303 growth
(a) effect of pH on A. johnsonii LT202303 growth; (b) effect of salinity on A. johnsonii LT202303 growth.
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2.3 16S rDNA. rpoB EEAFHIFEFE LS

DL LT202303 () DNA MR AT 4, §3
J&5 1 F 51 28 555 W ¥ A BLAST £ & 43 B & 0,
LT202303 HY 16S rDNA Fl rpoB ¥4 5 24 A BT
TSR e, 4352 99.51% (JQ815206.1)
Fl 98.49%(LC102683.1), ¥ 3K 15 (1) )7 51 #£ &2 =
GenBank (&35 : OR342050. OR343191), M4
LT202303 19 )7 25 ke it R e b AL i (181 3). 7
PL 168 rDNA JER 3 Ry SEmliba i R ge kA ms 1
LT202303 5 A #F & )& (Acinetobacter spp.) T K
— 5 FEARYE rpoB SEH AR RGeS L
LT202303 54 RAITFEER R —32, MAh, B
HL K 45 S s, LT202303 #5417 3 MNIMEEE F 7
FEH: OmpA. Omp34 1 OmpTsx(KEl 4)

24 ATEVARRFLESFHBIILRE (LDs)
ME

XoF e S 5 (] A e o s 1 A7 35 96 R e o R TR
LT202303, 455 B, 2R 0 4 e it i) e B
FRAREE | EshEARE, T2 A v TR A AN R
A FR S B A IR LA IR S 6 d INAERIETS. Y
W B AR 2] 1x107 CFU/mL H1 1x10° CFU/mL B,
A e W) A S R R BB AL B 2~3 dJE AT
ERBE T H A B FEACE] 60% Fl 40%., £ 4 N
1x10° CFU/mL B}, A 10% f2E ek ifis st
P 40 R ER TR T B 0 B A R X A e )Y LD,
4 6.8x10° CFU/mL. AHLLZ T, X &4 2 ek i i)
WA BT B 0 R B (K] S). FUFN AR YA A
WoR, 2L A IR LR RO, A 2K
@, SR AR, B E TS A O, & R

1.5 -
5810 ]
o g
=2
w2
R< 05
=
0 1 2 3 4 5 6
FALENHRE/(mg/L)
concentration of NaCl
(b)

FRE K7 2E 4 E 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

Y irax
) ST

TxE

—H

JK P24, 2024, 48(5): 059413

2 ARTEHFFE LT202303 FIEIREL4FM
Tab.2 Physiological and biochemical characteristics of A. johnsonii LT202303

At LRAZITE ARSI E A=A A LRAZITE  ARASFFE

biochemical test LT202303 A. johnsonii® biochemical test LT202303 A. johnsonii®
HBR#IE S nitrate reduction — — &R /KME  arginine dihydrolase — —
AAb-K¥%  OF — n.a B-L-FLWEH  PB-galactosidase — —
W[4 indole production — — /A5 motility test — n.a
H#EE  mannitol — — BB gelatinase - —
Ik urease — — HIEWE  glucose — —
ZFZEHE  maltose — — HALBE  oxidase — na

H#EFE  mannose . o
A¥E  xylose _ _
LIZLHE  sorbose _ _
fZ=HE  rhamnose _ _

HAWE  lactose _ _

FTHi{FHE  arabinose — _
ZF4EHE  cellobiose - _
H,S 724 H,S production _ _
FRFHE  raffinose _ o

L aesculin utilization _ _

e RIS, “na R AREH

Notes: “—” negative; “n.a.” not applicable.

(1 6) BEHT B H A HR A R R ] () 24 [N B
FFE 5 LT202303 AR EM: A 99.7%.

25 HAREF TR

Vo (et B 5 SR 5 [ 2 e R 3R A 7 2 20 L
G0, SRR, fdt R A R} Y 20 21 TE I i
PR (EIR TT-1, 3). AHSC, B A 4 i R st
(A5 B AR A6 1) SR I B I 1 R R N . FEFIIE
JHF 200 B B BRAEPE S i S rpmT DL AT £ e R 1
LN L I B A0 AN A (R T -2). Wi
b Rz A I IR 2, W LA s s, R
WORLPEN &1, BEET 2 AT IR ik 2 4 i 2 v
(B 1T -4),

2.6 YRS

PrA: R USSR R, LT202303 X8
FHER. FDRRE . SLAURER . W . A
R R R B F OB AEUR X Sk 7 il A
f L Sk fbnE . SKIEMERG . RNV R PR, X
PUPRZE . WRPLPUAK, ZURPIAR. PRREERMZ (34 3).

3 iR

HRAIFEZ AN . R
KPR T IR A EOR R . i R B SE
EESCTE S HE S B A A S AT R, A A S
FrE . SPRESANSIFT I . ¥ LA ST B A

R E K7 2: 2 E /) sponsored by China Society of Fisheries

AT . AL RN ST BAE AR BR8P 3 A7
TE, BT HARR E KA A, 02 [ A4 ik 4l A
Hh ) TR 1 5E 1 JCARGE o

3.1 LT202303 B EMEYFEMN

16S rDNA SE R 3 50 1E [F]— J& R 0 = Py A ep
mELSFY, M rpoB 25 DNA #65%, C#) 1z
N TR RGE LT RIS E, B 16S rDNA
AR 7, PR, @ 2 Bl 5 IR I
Ay B AT LU A 2 E B HE R M . 1R 22 K AR AR TE
4.0%~4.5% [NEL BT ASBEAAE"", 1MiX} LT202303
A K AR AT R W, T2 PR PR B8 T B B R 3
FIER B 30 BBl PN 45 | . Hubloher 252" R 31, fifl 5
ANGFF G AL Mrp S [a) 532 8 1 3 AN [A] 36 B A
pH 7l B, X A fE 5 LT202303 (1% i A [F] £h BE Fl
pH B KRHMEA G
3.2 LT202303 B9 &0

AW 53 38 3 5 0 S e Ty i 2 EOR B A B
LT202303 Y3 Sy A7 974k o Y% LT202303 J5 35
] 24 s RS 52 0 OR [R)RE B R A B, (ER
TG A R IR B B sy, XnlReS
YL IR MK IRAR G, ] i 5 L REAR B B 1K)
AHDRBUAT . AN, AN P (OMPs) J& A B)
FFo i BB Nz —P2, LT202303 #5747 3 Fh
MR R B, JHUE Ompd 22D, W0k
A7 R f 75 S DB, 33X sl B f R I T
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99 A LT202303
YIIRAENAT T A. johnsonii strain W1109-B23 (JQ815206.1)
ZIIRARENAT I A. johnsonii strain YL-13 (OK147776.1)
ZIRAEINT I A. johnsonii strain HBUAS69158 (OP009958.1)
ZIIRAEINT A, johnsonii strain ZH8 (MN094379.1)
ZIRAENF B A. johnsonii strain ATCC 17909 (NR164627.1)
- BIAEIFTE A, haemolyticus strain ATCC 17906 (NR119359.1)
100~ W IMABIFFIE A haemolyticus strain DSM 6962 (NR026207.1)
— G IRAZIAT I A Iwoffii strain JCM 6840 (NR113346.1)
100~ & IRAEIFTE A, Iwoffii strain DSM 2403 (NR026209.1)
LIRESANENNFIE A. calcoaceticus strain NCCB 22016 (NR042387.1)
LIRESASENATH A. calcoaceticus strain ATCC 23055 (NR114958.1)
100 ZERESARENFTH A, calcoaceticus DSM 30006 (NR119113.1)
100, F PEABNFF I A. radioresistens strain FO-1 (NR026210.1)
L BUBUREASENAT I A. radioresistens strain NBRC 102413 (NR114074.1)
84 B AN A. junii strain ATCC 17908 (NR117623.1)
1007 gt (e RSB FF 1 A. junii strain DSM 6964 (NR026208.1)
| B ICARENAT I A. junii strain Mannheim 2723/59 (NR119360.1)
83 1) B2 AFNFF I A. baumannii strain ATCC 19606 (NR117620.1)
To0| B2 A A. baumannii strain DSM 30007 (NR026206.1)
95 fifl\2 RENKT T A. baumannii strain DSM 30007 (NR026206.1)
W& KM Aeromonas hydrophila strain ATCC 7966 (NRO74841.1)
GUSiIRE Vibrio vulnificus strain ATCC 33147 (JQ253967.1)
93 KIGHFE Escherichia coli strain ATCC 25922 (X80724.1)
99 IR ZAEEICH Edwardsiella tarda ATCC 15947 (JX866952.1)

93

100

0.01
(@)

7 A LT202303
ZIAENF B A. johnsonii rpoB gene for DNA-directed RNA polymerase subunit beta (LC102683.1)

100
LIRS A. johnsonii strain A369 RNA polymerase subunit B (rpoB) gene (KJ789059.1)

99
’7 HHAENAT I A. gandensis strain ANC 4319 RpoB (rpoB) gene (KJ569690.1)
100} 89 AHF R A genomosp. 23 strain NIPH 1041 RpoB (rpoB) gene (MG564159.1)

100

B IRARENFTH A, Iwoffii strain NIPH 912 RpoB (rpoB) gene (MG564158.1)

AHFFHEJE A populi strain PBJ7 RpoB (rpoB) gene (KM518646.1)

100 ZYRAFFFIH A, johnsonii strain NW220309S RNA polymerase subunit B (rpoB) gene (0Q872584.1)

— EAUKIRE A proteolyticus strain CNM20060686 RpoB (rpoB) gene (KY126301.1)

BITYRE V. vulnificus strain K0409 rpoB gene (EF064441.1)
&K HMIB A hydrophila strain BBAhI rpoB gene (MH270524.1)

94 KWk B E. coli strain E33 RNA polymerase beta subunit (rpoB) gene (JN707626.1)
1001 7% E. coli rpoB gene for beta subunit of RNA polymerase (LC272560.1)
0.05
(b)
3 ET 16S rDNA 0 rpoB £ E F 5 EH ARG LR

(a) T L RANEFT I LT202303 B9 16S rDNA % K 7 51 K 2 () 2 Gt (LA (b) 2 T 29 IRANENAT I LT202303 H] rpoB #: [H 7 51 K 2 ) & Gtk

(A
Fig. 3 Phylogenetic trees constructed based on 16S rDNA and rpoB gene sequences

(a) phylogenetic tree constructed based on 16S rDNA gene sequences of 4. johnsonii LT202303; (b) phylogenetic tree constructed based on rpoB gene

sequences of 4. johnsonii LT202303.
L RO M
3.3 LT202303 BT 2514

LT202303 B 1Y 22 F i 24 1 1) 2 780 ] i
ZR R P S LG40 TR A1 e I ] VR A
BT S 0 B SR Y, JF B RS I
FEA Y RIE BT, A2 50 A 2 a0 5 & A A2 1k,
2O YRR R T 2R BeAk, ANEh
Fra - A B-N BERGEES  EE R R A G EAN
Ak, I Hoadk 2028 sFL AR 1 2548 RUE R L
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HMHEZE TG PR, DT S SO 7 8 3R T 245 M
S INEH SAB MG B AN S 18 R a3 2 S 1T 2%
PrAEE A R EREED, (EAHFSE b LT202303 Xt ER
KRR LI 251, X Bk Rk, Xl
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Fig. 4 Virulence factors examination for A. johnsonii
LT202303

M. marker; a. OmpA (828 bp); b. Omp34 (1 740 bp); c. OmpTsx (443
bp); d-f. negative control.
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Fig. 5 Cumulative mortality of bullfrog tadpoles with
A. johnsonii LT202303 immersion infection
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Fig. 6 Bullfrog tadpoles infected with A. johnsonii
LT202303

(a) and (b) swollen abdomen (arrow), part of body surface greyish white

(arrow); (c) punctate haemorrhage in the jaw (blue arrow), congested

liver (yellow arrow), and blackened kidneys (red arrow).
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Plate Il Histopathological observations on diseased
bullfrog tadpoles

1. healthy liver; 2. hepatocytes in the liver showed ballooning degenera-
tion (red arrow), and clusters of eosinophils (green arrow), lymphocytes
(blue arrow), and plasma cells (yellow arrow) were seen in the blood
sinusoids; 3. healthy intestine; 4. intestinal mucosal epithelial hyper-
plasia is accompanied by stratification (red arrow), some epithelial cells
are translucent with granular inclusions (blue arrow), a large number of

lymphocytes (yellow arrow) infiltrate can be seen in the submucosa.
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#3 ARTEHTE LT202303 BIZ5HBUR M
Tab.3 Antimicrobial susceptibility patterns of A. johnsonii LT202303
1 P LA P B b v/ mm
N standard of inhibition zone e, e y
HUERME U Pl B A%/mm o Tt
antibiotic categories it 2% rh RE Rk %Eﬁﬁ@ diameter of inhibitory zone (clgﬁiéi t) susceptibility
resistant model"a'tely hlgh!y
sensitive sensitive

DU ZEI  tetracyclines
VUIRE  tetracycline <14 15~18 =19 4.0 30.0 R
T # % penicillins
WRHLPEAR  piperacillin <10 11~12 =13 0.2 1.0 R
EHE®BE  carbenicillin <14 15~17 =18 30.4 30.0 S
B-M kI B-lactams
FEVEMR ampicillin <14 15~17 =18 0.0 30.0 R
RAEEMEE IS aminoglycosides
JRKFEZE  gentamicin <12 13~14 =15 10.1 120.0 R
Fik A amikacin <14 15~16 =17 18.1 30.0 S
kAR I cephalosporins
Sk Ay ceftriaxonesodium <13 14~20 =21 16.0 30.0 I
SfffhiE  ceftazidine <14 15~17 =18 15.8 30.0 I
SkAUURER  cefoperazone <15 16~20 =21 28.3 75.0 S
SLAIMENG  cefotaxime <14 15~22 =23 16.1 30.0 1
KE B M2 carbapenems
Wit/ imipenem <13 14~15 =16 20.7 10.0 S
RIS quinolones
IRHYP A ciprofloxacin <15 16~20 =21 19.3 5.0 I
AP R ofloxacin <12 13~16 =17 19.5 5.0 S
R A  norfloxacin <12 13~16 =17 18.3 10.0 S
TR Z%)  sulfonamides
Tfi% %M sulfamethoxazole <10 11~15 =16 16.8 1.25/23.75 S

e SRR UK,

DRI ERUR, “ROERM .

Notes: “S” highly sensitive; “I” moderately sensitive; “R” resistant.
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Isolation, identification and drug resistance analysis of Acinetobacter johnsonii
from American bullfrog (Rana catesbeiana) tadpole

DING Geye, LIChun, XU Yang, CHEN Xiaoying, ZHANG Qiushi, HU Liang,
DENG Xinlan, LIU Xiaoyan, FENG Xinglang ", LI Junhua
(College of Fisheries, Hunan Agricultural University, Changsha 41028, China)

Abstract: American bullfrogs (Rana catesbeiana) are a globally distributed invasive anuran species. They are
extensively farmed in aquaculture facilities, particularly in countries like China, where they are highly valued as a
protein-rich delicacy. In early March 2023, an outbreak of a serious infectious disease occurred in a bullfrog breed-
ing farm in Yubei District, Chongqing, China. To elucidate the cause of the disease and find treatment options, this
study isolated predominant bacteria from the liver and intestine tissues of diseased bullfrog tadpole. Morpholo-
gical observation, physiological and biochemical experiments, 16S »DNA and rpoB sequencing, and phylogenetic
analysis were employed to identify the bacteria. To ascertain the pathogenic mechanism of these dominant bac-
teria, artificial infection experiments, histopathological observations, virulence gene detection, growth character-
istic studies, and drug sensitivity testing were conducted. The results showed that a predominant strain isolated
from the liver and intestine of the diseased bullfrog tadpoles, LT202303, was identified as 4. johnsonii. It har-
bored a trio of virulence genes, OmpA, Omp34, and OmpTsx, exhibited strong salt tolerance and the ability to sur-
vive within a wide pH range, and had a half-lethal concentration of 6.8x10° CFU/mL. Clinical symptoms included
liver redness and swelling with large white nodules, and a transparent yellowing of the intestine. Histopathological
observations indicated significant inflammation and focal necrosis in bullfrog tadpole liver and intestine. Drug
sensitivity testing revealed that the isolated strain LT202303 is a -lactamase-producing multidrug-resistant bac-
terium. In summary, A. johnsonii has high pathogenicity to R. catesbeiana tadpoles, causing pathological damage
to multiple organ tissues including the liver and intestine, ultimately resulting in diseases or even death of bullfrog
tadpoles. This study reports, for the first time, an outbreak of R. catesbeiana tadpole infectious disease caused by
A. johnsonii infection and provides theoretical references for the diagnosis and prevention of this disease.
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