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U J5 ALY, 1929 4F [ H AL A E L BLE AL
R R E K FR B Y TSR AE ah F Z — JTAROK L B
B A 7GR RASE A AN W™ DR 5 B %8 R ) 3 o [
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ZAETE T H ORI 00 25 0 1 20 T8 S BB 2% 4k 5 1y Fl
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RGO TEK P SR T RE R B 2 3K Eh W)
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28 CHEFA TP E IR 16~20 hy MK 440114
14 - A Bk BB PR R Ak Sk R 2R 2 ~ 3 WRORE Al B AT
4l g A0 i 09 4 1A AR il QJ20190513, IF il £
Hm s R AFE T —80 C.
1.3 EVEREIRE

Q20190513 43 &5 bk 5 1 V& 76 BHI Wi 44 55 77 5
B5 % OB A rh S SR 22 T L e i s T R
PR 1,5 X10%,1.5 X107, 1.5 X 10°,1.5 X 10° Al
1.5X10" cfu/mL 5 A [F By e BERS B2 . % 180 2
1056 P {5 e LGSR B R B ML 43 R 6 41, 12U 50 21 43 )
TESE 2 WG FNGE 3 T A T S i 2% 4 v TR B R 100
Lo S TG TR A Bk K i R R R SRy B P X R
SR 5 R SR T B B G0N, KR AR HF 23~25 °C,
WM4E 5.5~5.7 mg/mL, FEY T ML 8 d, il 4%
A PRAEAR FNBE T B, A4 WA BE B 114 JHF JBe i 2 BRAS SC
“1.27 07 AT IR A B O kAT A . A S
SR Bliss i1 5512 TR bk 0T ft JE 7 G 5t 2 A 17 2 3
FEHR FE (1L.Cs ),
14 H£BEENETE

TSR B A VR R AT 22 IR 8 S A SR 4y
BIRR AR SRR . AN, SR API2OE B £k % 5 i
M AT AR S . S IR S Ul B, CF A
P B V5 1 TG B A B AKOR B E A il R S i AR
FIAEAFLR  FE 28 C A N 4k8E R 3% 24 h J5 H
ELER,
15 HEHFEE

Z ) & 1 5 $R I Q120190513 43 9 bk 11 42
FED 2], DLH S MR A8 i PCR A9 J7 3 3 86 4 B bk
16S rRNA K Bf, PCR I i 51 4 (16S rRNA-F): 5~
AGAGTTTGATCATGGCTC-3', F i 51491 (16S rRNA-
R): 5~ TACGGTTACCTTGTTACGACTT-3', ¥ 14 J5
RENR PCR =28 120 Bt B Bl 68 i rL K %5 28 J5 B
H i 4% 7 2E 47 5 B [0 Ui O 0 . 8 0 ) 45 SR A
Blast 44431 [A] P54 9 5%k FH MEGAGS. 1 34 LL4R
ki A W IEA R Kimura 2-parameter,
i# i3 Bootstraps 3% HZ8404E 1 000 X,
1.6 ZHEKIE

M BHI A HEEC QJ20190513 43 B Hk 1) 2R 1
¥ % BHI WM B 37 5 b, 28 °C #5395 B XHEUE Ko
WL B ORI . IR T A BER K BRI 3 IR
Jei R 22 T L 3 o B vk B R Ry 1.5 < 10°

cfu/mL, FH JC WA 3¢ 38 0 B TR X A1 Uk T MH B
BEEFRIE L AR 5K 20 AR A I TR L 28 °C 8
FEFI Ak IR 16~18 h J5 I a2 10 i P AR
T2 T XA [ 245 4 1) AU
1.7 BEWEIKRE

R BLELILE T 2V IR E M 10 RO AR S84k
EWEE G E R QI20190513 43 B % 19 BE A 40 B4 1B
FHUO, 284y W MH R 7 850 58 TS R
B o AIEL 50 pL BV B AR SR AL A W A %] 96
FLAH KT SR L il 2 P IR R R S 2 FLEISE 10
FLONZE BIFO KK BEAK . KRR G Wik M B 2] H
FLON BB FOMRKBEAR . 559 B XPECE R P R e
WA B LM A B KR E ks, RHEZK L
Pl R YR EE S 5<10° cfu/mL, B 100 pL B
IR BEBOMAE] 96 FLA P IR G ¥ AR EF 28 C
B Fefvh ak S 45 35 16 ~18 h, 43 535 5 B 1 B
X, IS 2 GRS R AR A A W Bl A ) e/
M (MICO F & i LS 4 A /i MIC, Ik
A TBE R FH 2R FH A0 B 3 B 48 2 FICT 37, 1158 A 2
WM F: ICT = MICasgs /MICasus + MICuugs /
MICuypm » P [ YE FH (synergism, SYN; FICI <<
0.5); L XAEM (indifference,IND;0.5<<FICI<C 4);
5 Hi/E A (antagonism , ANT; FICI>>4) ,

2 HERESMH

SERHERESY
MR B EC D B R AR 2 Ak 1 pE BT AR
BHI [ R 35 5 3k 1B A 020 57 B 10 % 0 1 V%, 4
2 PR Ye 0 28 0 OB B R e BRI TR PR O 2% [ B
T AR AN
22 SEHKNEREERNSH

4 QI20190513 43 B bk LA A 5 7 X J e fe B 1y
b IR SR, R IR L e ) e TG S AR i B 1% )
TRESERE R HBG IR B TR R R R SR T L BT
2 5 R ) 5 OE A DG, 7E SRR Y 3 50 Ao R o B R X
TRAH R BRI RSET- I O (R 1, #E— L HIK &
B SR J5 1 o G D 2 R I R & 1 Z K i, LA
K. BEAN DRETR W f (1% Jak e s JHF i A o 3 5 5
T 1 RRPE SR, LR SR R S 4 B AR QJ20190513
FEA =3, % Bliss P71 545 0% 5 R xT 5 [C )5 2
R A O LCs ol 2.8X10° cfu/mlL,

2.1
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Table 1  Mortality of the QJ20190513 isolate on healthy crayfish
205 JEYe e / (cfu/mL) YL J5 A R IFHE] BE T %0 Deaths after infection W)Y
Group Concentration 1d 2d 3d 4d 5d 6d 7d 8d Mortality
[ 14 %} ## Negative control 0 0 0 0 0 0 0 0 0 0.00
1 1.5X 108 12 9 7 2 0 0 0 0 100.00
2 1.5X107 9 7 5 2 1 0 0 0 80.00
3 1.5X10° 4 6 2 1 1 0 3 0 56.67
4 1.5X10° 6 2 3 1 0 1 1 0 46.67
5 1.5X10* 3 1 1 0 1 1 1 0 26.67

23 HUWETEER
K API20E 4158 %6 52 i 4045 F1 ATB 4l B %
ERGAT T 4 B bk Q20190513 B A= AL 4R 1E L 45
R 2 iR, & ATB R G 2 1% #1941k 4%
fiIE 5 2 48 v BE TG RE AR B A9 SRR AR AH A5 & A ARLEE
99.9%
R 2 B Q20190513 B AL 4T

Table 2 Biochemical characterization of the QJ20190513 isolate

W 58 T I %2 T
WA R 45 WERH g s
Tested . Tested .
Reactions Reactions
parameters parameters
B LA 1Y B e
ONPG INO
2R SUK fife g 1 A e _
ADH SOR
LDC RHA
BRI . A B
ODC SAC
F LR B o B
CIT MEL
AL & R _ WA B
H.S AMY
REW . B B
URE ARA
0, 5 I i S g A AL _
TDA OX
| W A I8 g
IND - MOB -
T T R - il R 3 3 Ji 4
VP NIT
1 e - K LT 4 .
GEL McC
A b ALY
GLU - OF-0O -
H R _ KR i
MAN OF-F
24 HFEMEETE

Bt PCR HiEEE T 4Bk QJ20190513 /Y
16S rRNA F B, H K EZA S 1.5 kb, B fF 45
#32 % Blast #H5 GenBank T %1% 51 b X %

BRI A bR 5 EE G BE AR B A RV K T 99 %0, B I
MEGA K 4 # # & § # (K 1) & 3|, 45 & b
QJ20190513(MT890001) L5 /£ FCEEAR B (AY464464.1)
G OR R B, B A% R A B AR bR AR O
QJ20190513 B bk %5 M EE IREEARLTA .

MN733164.1 Klebsiella quasivariicola strain 18
1 KY780357.1 Escherichia coli strain E22
LR134254.1 Klebsiella aerogenes strain NCTC9644

LR025099.1 Escherichia coli isolate EC-12536

00
|KX421366.1 Klebsiella pneumoniae strain AK8a

KU749991.1 Klebsiella pneumoniae strain 1006

|LC420104.1 Providencia rustigianii JCM 3954

35 QJ20190513
AY464464.1 Morganella morganii
85 KU937378.1 Morganella morganii strain GX15

65L AB089245 1 Morganella morganii

[ —
0.005

Bl 1 QJ20190513 BI#k M RZEE R
Fig.1 Phylogenetic tree based on 16S rRNA

genes sequence of QJ20190513

R
FKH K-B k&M 1T QJ20190513 43 B Bk X 20
il Ak 2 205 ) 1) SRR L 25 R R I, 3 B RR N 2 A
R EHZR WG S 7 M2y aUE, s RIRE R
T BUR G XTI KRR R VB R L M AE 12 Fh 2y
Wit 25 (3% 3),
26 WHEMEIKLE

M 3 AL, QJ20190513 T4 bk 4 £ 14 R £ AL
B, Z TG 2 X QJ20190513 T4 Bk 19 fi /N 00 T4 ik
64 pg/mL(K 1), Zi KRG P i A oe . F R
N A= N = B e ol NI S I LSO I
QJ20190513 My AE K ¥4 — 2 M 4 il 4E A MIC
S35 16.64.32 Fl 64 pg/mL (& 4), i 24 £ V5
R 5 RRAE WIS 5 = S B S £ 74 55
ZHAFE M QI20190513 W Bk A9 7E T, H FICI
R 019 A HEZVEHE MIC TFRET 16 £5. —
AL MIC TR T 8 i,

2.5
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Table 3

Antibiotic susceptibility of QJ20190513 strain to 20 kinds of antibiotics

25¥) 4 B Antibiotics 4 A 254 /ug Content
!

J T H 4% /mm Inbibition zone R E Sensitivity

JKK#i#% Gentamicin 10
ZAfifg & Tobramycin 10
W4 % Neomycin 30
#5 % & Streptomycin 10
F I E Kanamycin 30
W5 R Imipenem 10
ek Cefazolin 30
Sk ENT Cefotaxime 30
B 22 P45 K Amoxicillin 20
R VPEH Ampicillin 10

FEMPEHK Oxacillin 1

A Je % Florfenicol 30
Z A5 % % B Polymyxin B 300
217 % Erythromycin 15
[ % % 2 Azithromycin 15
B 2 Enrofloxacin 10
£ Pi & Doxycycline 30
PUFR % Tetracycline 30
Bk 4 & Amikacin 30
Sk HLE Cefradine 30

9.5241.39 R
15.83£0.69
19.21£3.24
11.58+1.84
15.33£2.19
21.92+3.69

0
29.25+3.28

0

0

0
22.25+3.29
5.194+1.16
9.254+1.98

0
22.37+£3.57
10.83+£1.29
7.214+1.58
17.59£1.43

0

T oA ITnAIAAB I I AIITOIN~FT0n®

VSR T P EBURG R M 2. Note: S: Susceptible; I:Intermediate; R:Resistant.

T4 RAUEYESHRZ(BMES)I Q20190513 BHMB/NIEIRE

Table 4 The MIC values of natural products and doxycycline (alone or combination) against QJ20190513 strain
Huph 25 MIC/ (pg/mlL) A M2 MIC/(pg/mL) S
TR AW MIC of agents alone MIC in combination Results
NPs KRG EALEZS KK EY EALE78 EMEEE  EMROY
NPs DOXY NPs DOXY FICI Interpretation
1M B% Sanguinarine 16 8 64 1.50 IND
FUEFME Honokiol 64 32 32 1.00 IND
K# & Emodin 128 128 32 1.50 IND
#iit 2 % Quercetin 512 128 32 0.75 SYN
H® AR A Licochalcone A 128 32 32 0.75 IND
. . _ 64
AKBEFA Luteoloside 512 64 32 0.63 IND
AU Dihydrocapsaicin 32 4 4 0.19 IND
5+ AKFENAEE Isoalantolactone 64 64 16 1.25 IND
Z2 JLAS & Epicatechin 512 128 64 1.25 IND
2% 5z Chlorogenic acid 512 128 64 1.25 IND

3 i i

e [ B B X P05 10 BB ) B T AR AR AR L 2
Foft K il FH 7K B BRIE 22 B9 30 07 A A L S I AR R B K
19 TR AN (B 1 FR B R 22— AR I AR Ok R T
o PR Ji B IR 7 B T AR R B % 1 A W 0 S B
e PR B I A SRR P 5 ) 1 O L R B, B
PELRAS LR RE M T AR TR AT BT 24 PR3 MM R |
VA LG T R AR S AR U R R I
R BE % S 2w TR 2 0 D s A R RS A T, 3
I U1 X060 S L2 T Xl it o o UG i 225 M R A 6 )
BOW 1 ARG R S BOE IR IF R PO SE T, Bt
by N TR 1 e TG 5 25 0 3 B0 1 55 R 4R R o R 2%
ALLAYRE AR 3% 3l 3 B L BLEORE ) 28 PR IR 2

JULPA) 5L T T R A A, e TR 2 MR A Y
SER WAL, B = FHES W AR AR P e )y HAIR
s AR AR AR S R e e Rt . R, DRSO
J AR X6 e ERG it 2 B 90 B0 FE A X T o o B

JEE I EEAR P N 2R i h Y IE % R 2 — . i
WA F RN LR IR 5T RE S B
TACT N KRR e NRE 2 g — M W
FAPPESORTED . R RER R T B 2 AR 8
WkEW, WGk S M Z ok ES Y. ki E
SELTD N HRG B BB B (Cy prinus carpio Linnae) H1 4y
BRI T ORAE IQEE AR B L 4 N TR e S 3G R fil R
IR LA 5 ) SO 0 I AR 5 T R K I IR AR T
RESE IR YL 0 205, I A K, 7K 77 37 5 3 W Je e B [ JRE
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HRETE A 4 18 Bk B %2, 1 | rp AR W) T B G
(Lateolabrax japonicas) . K855 ¥ e 78 K AR 55 1F
TR R LGB AR B T SR R R A T R
I Bi7 v JIC B TG E AR B 3 3 7K 7 Sl W g N Y 410
B EMER AL FEEATCREZ —. )5
3 K7 I L R A R K R B AR T e
pIEE RSN E A € N S NTTRS = R T /A S A
AR, PRI iR X A Bl R R AR T R S 1
B FEANAAT ] T B AR K 7 5 Ml PR J% B 3 AR 1 45
e X TORBE A 3 v B AR R B
A E RS, B H R A R B E G AR R BoK
SR AL PRI 38 TR SR B 5T DA i
TR JBE R T 78 7K 7 5 B 404l e e e

A2 T 245 2 B By 6 7K 57 % 5H 5l ) 40 T
PN I EE T B H 2 KA G B S8BT
i L A T 245 1 1 7 A 2 20 B P S B AR Ok T I
ME . WFIE I, AN ] Fe 5 %) JEE TG R AR 1 0 4 1R 245 )
AN R AR R A i 24, G0 s R S L I e B2 L BN
Mo i S A1 A 43 B 014 JBE IR AR T % 52 31 7
Folr 245 W v BEE SOURR L 1 A 25 W) b S SO 12 B 245 ) Tt
2y 5 UMER W FAT — & 22 5 20 i LU ] fE 5 2%
Hiy DA [e] % B ot I 24 2 15% % T AR OR TR A G
QJ20190513 B bk XJ 7K )™ Fr A I 4 250 B 3 L B b
BRI RUR e 7% oy BE URR (BLX 22 P PR 3R 24, TR 3k
WY Z2 04 30 K 0 R RE S A B IR s R R AR A B
Wyo G5R KI5 K IR AL A W G il AR e 45 5l fi
FHRTERR I — 2 B EAEN BN SRR
5 T A ORI A S FICT<<0.5, E A7 P[] 41 o8 1
FH . ORI R A RE 4 = 245 W 0 UM L SE K25 )
R A5 FH 2 i, XoF T T 24 P JRE P AR BT 11 B 45 HL A

5 % L # References

[1] &FH0 . 52 [G B 28 0F 7 lk & J@ B A7 AE i Ia) AU L) ] o [/ K™,
2010(8) :22-25.SHU X Y.Problems of industrial development
of Procambarus clarkii [ J].China fisheries,2010(8) :22-25(in
Chinese).

[2] BT, X/, 18 k. 5 IG5 R 98 95 BF 5% ik e [T . L 24 3¢
£1,2019(3) :44-46.1.LUO Y P,LIU X Y, TAN J.Research pro-
gress of crayfish disease[ ] ].Scientific fish farming,2019(3):
44-46 (in Chinese).

[3] ZHAO C,TANG N, WU Y, et al.First reported fatal Mor-
ganella morganii infections in chickens[ J]. Vet Microbiol,
2012,156(3/4) :452-455.

[4] GOLUBIC-CEPULIC B,BUDIMIR A,PLECKO V,et al.Mor-

ganella morganii causing fatal sepsis in a platelet recipient and

also isolated from a donor’s stool[ ]J]. Transfusion medicine,
2004,14(3) :237-240.

(5] Bhokse. milbete , 2 4h , 45 M R I B8 AR T 43 B %8 0 o 2 SOk
PESM LT R J7 Al 2 41 5 2015, 46 (11) : 2046-2052. CHEN Y
L,GAO X H,LI Y,et al.Isolation,identification and antibiotic
sensitivity test of Morganella morganii from Trionyx sinens
[J].Journal of southern agriculture, 2015,46 (11):2046-2052
(in Chinese with English abstract).

(6] 5 MHIE, 5, B0, 25 0 3 B P R TR AR T 10 20 o 8 5
SRR PERTFELT]. P E & OB R, 2017, 44(1) 1 221-226. WET Y
D,YI G,LI Y,et al.Isolation, identification and pathogenicity
analysis of Morganella morganii in Clarias fuscus[J].China
animal husbandry & veterinary medicine,2017,44(1) :221-226
(in Chinese with English abstract).

[7] 25l 0 A 2%, JRWE 45 JR T B0 e TG B8 AR T 1% 4 s 5 30
[D).& M50, 2014,46 (1), 28-32. L1 R W, ZENG L B,
ZHANG H, et al. Isolation and identification of Morganella
morganii from diseased Giant salamanders[]J]. Animal hus-
bandry &. veterinary medicine,2014,46(1):28-32 (in Chinese
with English abstract).

[8] #Euk, REE. KL, % S8 (Channa argus) T3 B [G B MR
(Morganella morganii) 443 85 % 56 T 25 BUREPE L] . Wi VT 4R
W24 ,2018,30(2) :194-202. YANG Y B.SONG Y,YANG Q
H. et al. Isolation, identification and antibiotic sensitivity of
Morganella morganii from Channa argus [J].Acta agricultu-
rae Zhejiangensis,2018,30(2) :194-202 (in Chinese with Eng-
lish abstract).

[9] FINNEY D J.The median lethal dose and its estimation[]].
Arch Toxicol,1985,56(4):215-218.

[10] ODDS F C.Synergy, antagonism, and what the chequerboard
puts between them[J/OLJ.] Antimicrob Chemother,2003,52
(1):1.[2020-08-06 ].https: //doi.org/10.1093/jac/dkg301.

[11] LIU X D,HE X, AN Z H.,et al.Citrobacter freundii infection in
red swamp crayfish (Procambarus clarkii) and host immune-
related gene expression profiles [ J/OLJ. Aquaculture, 2020,
515: 734499. https://www. sciencedirect. com/science/article/
pii/S0044848619309330. DOI: 10. 1016/j. aquaculture. 2019.
734499,

[12] #ilsc. et , M HE , 45 v [ J50 2 R I 48 1 <00 D 1 40 8
U8 R 2 R A F 5 L)L 9 T 90 TH G AT 2018 (4) : 108-114.
PENG B W,YANG Y B,AI X H,et al.Isolation and identifica-
tion of Aeromonas veronii from Procambarus clarkii and its
antibiotic sensitivity [ J]. Transactions of oceanology and lim-
nology,2018(4) :108-114 (in Chinese with English abstract).

C13] B84, A 5, 25 4 0 56 11 50 255 A AR 2 I e X 5 [ Ji 2
AR P 8 TR 5 R (], 4 HR ROl R 2 2415 2020, 39 (2) : 40-
45.CHEN Y M.GU Z M, LI L J, et al. White spot syndrome vi-
rus (WSSV) infection impacts intestinal microbiota composi-
tion in Procambarus clarkii [J].Journal of Huazhong Agricul-
tural University,2020,39(2):40-45 (in Chinese with English
abstract).

[14] BAUMGARTNER W A,HAWKE ] P,BOWLES K,et al.Pri-

mary diagnosis and surveillance of white spot syndrome virus



104 LA AN S I 5540 %

in wild and farmed crawfish ( Procambarus clarkii , P.zonan- PEAFFE [T 3R K #alk ., 2005 (2) : 3-5.CHEN X D,ZOU W M,
gulus) in Louisiana, USA[]J]. Diseases of aquatic organisms., TAN A P,et al.Identification and pathogenicity of Morganella
2009,85(1) :15-22. morganii in Cyprinus carpio Linnae [ J].Freshwater fisheries.,

[15] BRIEZE I A L 2 VIR B RE 0T J8R e 11 516 K S 9 52 1o AT 5 ik e 2005(2) :3-5 (in Chinese).
[J] A el K3 %4, 2019, 38(3) : 119-130.ZHANG Y H.  [18] ATy, ). 5 o JBE [ B AR BT 119 68 7 % 245 ik 9 [0 . sl iy o 2
GU Z M, LAN J F.Recent advances in study of immune re- P ,2015,36(2):65-68. L1 X F, WANG L.Identification and
sponse of shrimp to pathogen infection:a review[ ] ].Journal of drug senstivity test of Morganella morganii isolated from
Huazhong Agricultural University, 2019, 38 (3):119-130 (in Lateolabrax japonicas [ ]]. Progress in veterinary medicine,
Chinese with English abstract). 2015,36(2):65-68 (in Chinese with English abstract).

[16] Thugise, B wesy , BERNLE , 5500 R 43 88 91 BRI REEMR I A 258 [19] FL& . AR EEH . DUIRIL, 55, AR ¥ (Pelodiscus sinensis) JBE [K JiE
SrprL)]. i E B R % 8 . 2006(8) :501-504.MA X B,LU X ], MR (Morganella morganii) #4858 R BURYERF S (1] 83 5
MU L Y,et al. Antimicrobial susceptibility analysis of ninety- W ,2013,44(3):722-727. KONG L,ZHU N Y,BEL Y J,et
one clinical isolates of Morganella morganii [J].Chinese jour- al.Isolation and identification of pathogenic Morganella mor-
nal of antibiotics, 2006 (8):501-504 (in Chinese with English ganii isolates from Chinese soft-shelled turtle Pelodiscus
abstract). sinensis [J].Oceanologia et limnologia sinica,2013,44(3):722-

(177 BhiZNEs AR B, T 2 4, 4 0 6 B8 1 B8 AR IG T 11 % 8 I BUW 727(in Chinese with English abstract).

Identification and synergistic susceptibility test of pathogenic
Morganella morganii isolated from diseased Procambarus clarkii

DONG Jing',LIU Yongtao',XU Ning',LIU Shaochun’, YANG Qiuhong',
YANG Yibin',ZHOU Shun', Al Xiaohui'

1.Yangtze River Fisheries Research Institute Chinese Academy of Fishery Sciences/
Hubei Province Engineering and Technology Research Center of Aquatic Product Quality and Safety ,
Wuhan 430223 ,China ;
2.Yueyang Yumeikang Biological Technology Co.,Ltd.,Yueyang 414100,China

Abstract A pathogenic bacterium was obtained from the hepatopancreas of diseased Procambarus
clarkii.The isolated strain was determined by physiological and biochemical analysis,16S rRNA sequen-
cing and phylogenetic analysis. Then the sensitivity of the strain to 20 kinds of antibiotics and synergistic
effects of antibiotics combined with natural compounds were determined by the agar diffusion method
and checkerboard assay.The results showed that physiological and biochemical characters of the isolate
were similar to that of Morganella morganii ,and 16S rRNA sequence determination and phylogenetic a-
nalysis showed that the isolate sequence shared over 99% similarity to that of M. morganii.Taken to-
gether, the strain was identified as an M. morganii strain. The susceptibility study showed that the strain
was sensitive to enrofloxacin, florfenicol,neomycin and other 4 kinds of antibiotics,and moderate sensi-
tive to kanamycin, resistant to doxycycline, streptomycin, tetracycline and other 9 kinds of antibiotics.
Moreover, the synergistic susceptibility showed that doxycycline combined with dihydrocapsaicin had
synergistic effect. Taken together,the results demonstrated that the strain isolated from the hepatopan-
creas of diseased P. clarkii is a resistant M. morganii.Florfenicol,enrofloxacin,neomycin and doxycyc-
line combined with dihydrocapsaicin can be chosen as candidates for treatment of M. morganii infec-
tions.
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