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(Vibrio anguillarum)

(Galla chinensis)

(Runica

Granatum) (Rheum palmatum) ,
(D ,
2012 5
R 1 AR I KB B B &R E R E &R R E R E (mg/mL)
Tab.1 Minimum inhibitory concentration and minimum bactericidal concentration of Chinese herbs on common aquatic pathogenic
bacteria (mg/mL)
MIC MBC
0.125—0.25 0.25 ,2014
0.20 — ,2012
(Galla chinensis) 7.813 7.813 ,2011
7.81 15.63 ,2011
(Runica granatum) 0.75—1.5 1.5 ,2014
0.75 0.75 ,2014
(Ameromonas hydrophila) (Rheum palmatum) 31.25 31.25 ,2012
62.5 125 ,2011
(Forsythia suspensa) 15.62 15.62—31.25 ,2014
391 391 ,2012
(Terminalia chebula) 12.5 50 , 2009
31.25 62.5 ,2011
(Areca catechu) 62.5 125 ,2012
0.125—0.25 0.25 ,2014
(Galla chinensis) 0.5 0.5 ,2011
1.5625 1.5625 ,2011
0.78 25 ,2011
(Edwardsiella tarda) (Runica granatum) 1.5 1.5—3 ,2014
0.75 1.5 ,2014
(Rheum palmatum) 3.75 7.5 ,2010
(Forsythia suspensa) 0.94 3.75 ,2010
(Galla chinensis) 0.25 0.25
(4. veronii) (Runica granatum) 0.375 0.75 ,2012
(Rheum palmatum) 1.5 3
(Vibrio anguillarium) (Galla chinensis) 3.12 6.25 ,2010
1 ( )
(Forsythia suspensa) (Terminalia
1.1 chebula), ; (Cinnamomum
, cassia), ; (Sanguisorba officinalis)
(10£2)g, s s ; (Eugenia caryophllata)
26—28 , >5mg/L (Polygonum multiflorum), ; (Areca
M-H ( ); catechu),
BIOLOG ( BIOLOG ); GYZ-15eV 1.2
(
); DNA R 75%
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, , 1x10°CFU/mL, 10
M-H , 28 24h , 1.0x10° 1.0x107 1.0x10° 1.0x
, 2 , AMSHI 10°CFU/mL
) , 6 5 1 , 2
GYZ-15eV , 5 ., 0.1mL,
BIOLOG 14d,
1.3 16S rDNA , 26—28
DNA,
, 27F: 5'-AGAGTTTGATCCTG Reed-Muench
GCTCAG-3" 1492R: 5'-TACGGCTACCTTGTTACG (Wardlaw, 1985)
ACTT-3' 16S rDNA PCR 1.5
: 94 Smin; 94 Imin, 53 Imin, 72 )
2min, 33 ;72 10min PCR 1.0% (2012) lg/mL
) ) M-H s
AMSH1 16S rDNA NCBI , 2 ,
Blast , M-H (
16S rRNA 1x10’CFU/mL) , 28
s GenBank R 24h
(Aeromonas sp.), (Edwardsiella sp.) (MIC),
(Vibiro sp.) 16S rDNA s 48h
ClustalX 1.83 , MEGA (MBC) (fractional
5 (Neighbor-Joining, NJ) inhibitory concentration, FIC) : FIC=MIC
, , 1000 /MIC + MIC /MIC
1.4 ; FIC = MIC /MIC
AMSHI1 M-H + MIC /MIC + MIC
37 24h , 4000g 10min /MIC FIC
5 3 , McFarland 2
R2 WHKRAMZBRAE 7S MEREFIC) R FIEIRE
Tab.2 Benchmark for FIC (fractional inhibitory concentration) of double-compound and triple-compound prescriptions
FIC =0.5 0.5—1 1 1—2 >2 =0.5 0.5—1 1 1—3 >3
2 o
L- s
2.1 D- L- L- L-
AMSHI,
GYZ-15eV , AMSHI1
H,S V-P 2.2 16S rRNA
s (Plesiomonas AMSHI1 16S rDNA,
shigelloides), 10.66% BIOLOG 1455bp GenBank
AMSHI1 Blast , ,AMSH1 16S rDNA
100% 16S rDNA



1188 47

99% 1.0x10°CFU/mL  1.0x10’CFU/mL 48—
, 100% AMSH]1 120h , 80% 30%
(Edwardsiella tarda, 1.0x10°CFU/mL 24h
KC763831.1) (Vibiro sp.) , 96h
(Aeromonas sp.) (D (3 ’
2.3 LDsy=3.52x10°CFU/g
AMSH1  1.0x10°CFU/mL , , , ( 2
41-AMSH1

18 Plesiomonas shigeloide (FJ375179.1)
Plesiomonas shigeloide (GQ359957.1)

14— Plesiomonas shigeloide (KC329770.1)

Plesiomonas shigeloide (KF769536.1)
95 50 [Plesiomonas shigeloide (NR044827.1)
Plesiomonas shigeloide (KC825322.1)
Edwardsiella tarda (KC763831.1)
T Vibiro harveyi (X74706.1)
1001 Vibiro vulnificus (EU931029.1)
,—Aeromonas veronii (AY987748.1)
100 |_|j Aeromonas hydrophila (AY987754.1)
94 Aeromonas sobria (X74683.1)
0.01
1 AMSHI1 16S rDNA

Fig.1 Phylogenetic tree based on 16S rDNA gene partial sequence of Stain AMSH1

®3 Eik AMSH1 ATRBEXFFENEBHKLE
Tab.3 Results of artificial infection of Strain AMSH1 to healthy 4. bicolor pacifica

(n)
(n) (n) (%)
(CFU/mL) 24h 48h 72h 96h 120h 144h 168h
1.0x10° 10 0 2 2 0 0 0 10 100
1.0x108 10 0 0 4 3 1 0 0 8 80
1.0x107 10 0 0 1 1 1 0 0 3 30
1.0x10° 10 0 0 0 0 0 0 0 0 0
1.0x10° 10 0 0 0 0 0 0 0 0 0

Fig.2 Congestive and anabrotic intestinal mucosa, oncotic liver of diseased eel
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24 7 AMSHI1
, 10 AMSHI , 4
,MIC MBC 2—24mg/mL ( 5 4 A
, MIC , 3 ( 6
2—A4mg/mL( 4) 10 5 , 4
10 , 1

Fz4 10 KR A E K AMSHI B9 5 {305 iR E 0 5= 1K X 5 MK £ (mg/mL)
Tab.4 The minimum inhibitory concentration and minimum bactericidal concentration of 10 Chinese herbs on AMSH1 (mg/mL)

(Galla chinensis) (Punica granatum)  (Polygonum multiflorum) (Rheum palmatum) (Cinnamomum cassia)
MIC 2 24 16 12 8
MBC 2 24 16 24 8

(Eugenia caryophllata) (Forsythia suspensa) (Sanguisorba officinalis) (Terminalia chebula) (Areca catechu)
MIC 4 16 4 16 8
MBC 4 16 8 16 8

x5 10 P AWNEKAESMEK AMSH1 B E 2 R (mg/mL)
Tab.5 The inhibitory effect of 10 double-compound prescriptions on AMSHI1 (mg/mL)

MIC FIC
1(Compound 1 with Galla chinensis) 0.25+4 0.25
2(Compound 2 with Galla chinensis) 0.25+4 0.375
3(Compound 3 with Galla chinensis) 0.5+2 0.75
4(Compound 4 with Galla chinensis) 1+6 0.75
1(Compound 1 with Punica granatum) 1240.5 0.625
2(Compound 2 with Punica granatum) 6+8 0.75
1(Compound 1 with Sanguisorba officinalis) 1+2 0.75
1(Compound 1 with Eugenia caryophllata) 2+8 1
2(Compound 2 with Sanguisorba officinalis) 4+12 1.75
3(Compound 3 with Punica granatum) 24+2 2

F6 4AMPH=BEAEHXNEK AMSH1 B HIE 2R (mg/mL)
Tab.6  The inhibitory effect of 4 triple-compound prescriptions on AMSH1 (mg/mL)

A B C A
MIC 0.25+6+1 0.5+12+1 0.5+2+2 6+2+2
FIC 0.625 1 1 1
3 R , (Huso
husoa Q@ x Acipenser ruthenus 3) ( , 2013)
, (Tilapia) ( , 2015)
LDs, 3.2x10°CFU/g BIOLOG 16S rDNA 6
) 99%, 6

100%
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(Cruz et al, 1986;
et al, 2012,

Joh (2012)

(Cruz et al, 1986;
, 2009; Joh et al, 2012;

2—24mg/mL

1995),

~

,2012)
10

, 2013;

(Ruimy et al, 1994)

>

, 2009; , 2009; Joh

, 2015),

0—100g/ind
, 100g/ind

2.2%,

, 2009;
,2013) ,

, 10
, MIC MBC
MIC 2mg/mL,
( » 2010),
( ,2011)

(Sotohy et al,

, 2010)
, 2005)
« =
(Sun et al, 2012;

, 2009),

7 4
, 1
, 3
2 2 A
87.5%, 75%  75%
1 1
, (
2012), ,
A 1
(Punicalagin) (
2009) ,
4
AMSHI BIOLOG
16S rDNA
, LDs,  3.2x10°CFU/g
4
1
> , , 2013.
, 53(7): 723—729
, 2009. :
, 2015.

(Plesiomonas shigelloides)
, 55(1): 96—106
, 2011.
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PATHOGENIC PLESIOMONAS SHIGELLOIDES ISOLATED FROM ANGUILLA
BICOLOR PACIFICA: IDENTIFICATION AND SENSITIVITY TO CHINESE HERBS

LAI Xiao-Jian"? ~ YANG Fang-Yuan"? LI Zhong-Qin"?

(1. Fisheries College, Jimei University, Xiamen 361021, China; 2. Engineering Research Center of the Modern Industrial Technology for
Eel, Ministry of Education, Xiamen 361021, China)

Abstract In May, 2012, a massive mortality of Anguilla bicolor pacifica broke out in an aquaculture farm in Fuqing,
Fujian Province. Symptoms included congestive and anabrotic intestinal mucosa, and oncotic liver. We isolated pathogenic
bacterium, named AMSHI1, from the liver of diseased A. bicolor pacifica, on which the classification, virulence, and
sensitivity of the bacterium to Chinese herbs were studied. The strain was identified by BIOLOG identification system and
molecular phylogenetic tree of 16S rDNA gene sequences, and the pathogenicity was investigated in a recursive infection
experiment by intraperitoneal injection with bacteria suspension. Ten Chinese herbs were screened in attempt to test their
inhibitory effects, from which ten double- and four triple-compound prescriptions were formulated and tested. Results
show that the causative strain was Plesiomonas shigelloides, and the LDs, was 3.2x10° CFU/g. Study on antimicrobial
susceptibility showed that the ten Chinese herbs had good antibacterial effect on the bacterium. Galla chinensis, Eugenia
caryophllata, and Sanguisorba officinalis showed better antibacterial activity than others did. Seven double- and one
triple-compound prescriptions showed synergistic inhibitory effect; prescriptions with Galla chinensis showed good
control on pathogen P. shigelloides, and shall be recommended for protection and prevention, green and safe to the
environment.

Key words Anguilla bicolor pacifica;,  Plesiomonas shigelloides;  pathogenic bacterium; antimicrobial

susceptibility test
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