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Abstract: Ten strains of unidentified bacteria were isolated from diseased eels and patients with diarrhea in
Haian County, Tiangsu Province. All 1solates were Gram-negative motile rods growing m non-salt peptone
medium at 37°C. They were oxidase positive, glucose fermenting and produced a brown pigment. The bacteria
were resistant to O/129. The bacteria were identified as belonging to 4eromonas, some phenotype
characteristics were different from these of the reported Aeromonas species. DNA-DNA hybridization studies
showed that DNA of strain CCTCC AB97026 was 93 and 89% similar to that of strain 95-72, 96-109 and showed
63% relatedness to Aderomonas veronii, which is below the cut-off value for species differentiation. The
determination of mol% G+C, DNA-DNA hybridization and 16S tRINA gene sequencing and fatty acids analysis
indicated that these bacteria constitute a new Aeromonas species. These bacteria were susceptible to
norfloxacin, furazolidone, nutgall and thubarb and resisted to pemcillin and SMZ. The LD, for mice and eel 1s
3.9x10° and 1.2x10° cfu, respectively. The bacterium had some virulence factors, such as type IV pilli, HEC toxin
and extracellular proteinase. All the above data and the epidemiological mformation indicated that the new
bacterium was pathogenic to eel and humans. For the new species, the name of deromonas haianensis has
been proposed because the bacteria were all 1solated from Halan County, Jiangsu Province, China. The type
strain is CCTCC AB97026" (=IFO1 6641 =strain95-173).

Key words: Aeromonas haianensis spnov., DNA-DNA hybridization, 163 rRNA gene, fatty acids analysis,
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INTRODUCTION 1997b; Hickman-Bremner et af., 1988; Popotf and Véron,
1976; Carnahan ef af., 1991; Hickman-Brenner ef ai., 1987,

Aeromonads constitute a substantial part of the Pidiyar, 2002). Eel’s death occurred in thr-ee ee-l,

microbial flora in various types of freshwater and
estuarine environments that have been implicated mn the
aetiology of a variety of systematic and localized diseases
in various mammals, reptiles, fish and humans. The
aeromonads were divided into two groups and four
species (Popoff, 1984). The first group included
psyclrophylic and non-motile aeromonads, 1.e A
salmonicida and its three subspecies. The second group
consisted of A. kydrophila, 4. caviae and 4. sobria,
which were motile and mild temperature loving. Many new
species have been described in recent years. Until now
the number of species in the genus Aeronomas have
increased to 16, including several subspecies (http://www.
sv.cict. fi/bacterio), (Martinez-Murcia et al., 1992; Al
et al., 1996, Popoff, 1984; EHsteve et al., 1995, Schubert
et al., 1990, Schubert and Hegazi, 1988; Schubert et al.,
1990, Carnahan et al., 1991; Allen et al,, 1983, Huys et al.

fishponds from 1995 in Halan County and the strains of
Aeromonas were 1solated without 1dentifying them into
definite species (Wang et al., 1998). These Aeromonas
strains have been characterized by a polyphasic approach
leading to the proposition of a new species Aeromonas
haianensis.

The diseased eels (100-500 g), (Anguilla japonica),
were collected from three eel farms in Haian County,
Jiangsu Province. The eels were biopsied and the fluids
from stomachs and intestines were collected; livers and
kidneys samples were also taken for isolation of
pathogenic bacteria. Stools of patients with diarrhea were
also used for the isolation of the casual pathogen Ten
1solates were characterized 95-72, 95-73, 95-173, 95-174, 95-
178, 96-109, 96-110 and 97-14 from the eels and 98-15, 03-
37 from human stools. A total of 14 type strains were used
for the comparison of deromonas haianensis with the
other Aeromonas species.
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The ten new 4eromonas isolates were examined for
80 characteristics including morphological, physiological,
biochemical nutritional and antimicrobial susceptibility
tests. The methodology used was as described by Popoff
(1984).

The mol% G+C content of the genomic DNA was
determined from the midpoints (Tm) of the thermal
denaturation profiles (Owen and Hill, 1979) DNA from
E.coliK12 was used as control.

DNA-DNA hybridization was carried out by the
microplate hybridization method described by Ezala et al.
(1990) and Nao et al. (2001), 1.e., DNAs from type strans
were fixed on the microwells and the DINA from the strain
to be identified was labeled with photobiotin, the
hybridization was carried out at 30°C for 6 h and after
washing step the hybridization rate was determined by
colorization comparison.

Fatty Acids Methyl Esters (FAMEs) were extracted
by followmmg the method recommended by Sherlock
Microbial Identification System protocol (MIS, MIDI Inc.,
Newark, Del). FAMEs were analyzed by gas chromato-
graphy with a Hewlett-Packard module HP 6890
mstrument and the GC settings followed the MIS
Operation Mamual (MIDI, 1997). The FAMEs were
identified and quantitated by the Sherlock MIS software
(ver 2.95). The relative amount of each single fatty acid in
a strain was expressed as a percentage of the total acids
mn the profile of that stramn. The CFAs composition data
were arranged as a raw matrix and dendrogram of
experimental strains was generated by Statistica software
package (ver 5.0, StatSoft. Inc., Tulsa, OK). Hierachical
clustering analysis was performed using Unweighted Pair-
Group Arithmetic Average
Euclidean distance coefficient.

Chromosomal DNA was extracted from cells and
purified by using a rapid Nal-glass beads procedure
described by Room et al. (1990). The 16Sr DNA genes of
the novel isolates were amplified by PCR using conserved
primers (8UA and 1458B) located on both ends of the
target gene, 165 1RNA sequence was customary
determined by Katoso Co. Using the dideoxynucleotide
chain termination method The sequence was aligned
with Aeromonas 165 tRNA sequences retrieved from
DDBI (http://www.ddb).mg.acjp) by using DNAstar
software and the derived tree was reconstructed by
DNAstar software.

The virulence of the isolated stramn for eels and
mice was examined. Eels (10-15 g) and 6-weeks old-mice
(16-20 g) were used in the animal experiments. Each
group with 6 animals were injected intraperitoneally with
0.2 mL of 18h cultures of stran 95-173 suspension
containing 9x10* cfu to 9x107 cfu cells per mL in

(UPGMA) method by
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Phosphate-Buffered Saline (PBS) and & normal animals
were injected with 0.2 mL. PBS as control. All the animals
were tested under the same conditions. Mortality was
recorded daily for 7 days. The 50% Lethal Doses (LD;,) of
the bacterium were calculated as described previously
(Han et al., 1992).

Type 4 pilli were tested with type 4 pilli probe by
clone hybridization. HEC toxin was detected by sheep
blood plate. On skim milk plate, proteolytic rings were
observed Bacteria were treated with glycine buffer and
then examined under electron microscope; crystal-like S
protein was seen. The highest dilution that hemolyzed
fifty perecent of human erythrocytes was the hemolytic
valence of the strain.

Susceptibilities to 10 different antibiotics (ampicillin,
tetracycline, kanamycin, chloramphenicol, firazolidone,
erythromycin, gentamycin, oxytetracycline, norfloxacin
and trimsulf) and some Chinese herbs (rhubarb, gallnut,
forsythia, honeysuckle, plantam, yellow weed and
purslane) were tested according to the methods described
by Liu (1987).

From Feb. 1995 to July 2003, the unknown disease
occurred 1n three eel farms. In one of them, more than
30kg of eels died per day and the mortality rate was more
than 50%. The diseased eels manifested low appetite,
various degrees of bleeding on the head, chest and
abdomen and redness and swelling m the anus region.
The biopsies showed that a lot of light yellow fluids
accumulated in the intestine and ascites and even in
stomach of severely diseased eels. And two similar strains
were 1solated from patients with diarthoea. The patients
were workers on the fish farm where the diseases m eels
occurred, the clinical manifests were accute enteritidis
symptoms, including diarrhoea, pain in the stomach,
nausea and vomitting.

All ten strains were non-spore forming bacilli, Gram-
negative, motile, B-hemolytic and produced brown
pigments within 24 h of incubation from 25-37°C. The
bacteria grew at 37°C in peptone broth without any salt.
The biochemical tests demonstrated that the bacteria were
members of the genus Aeromonas with the following
phenotype: glucose fermentation with acid and gas
producing, oxidase positive, mitrate reduction positive,
O/129 resistant, but they were different from the other
members in the genus. The strains were readily
distinguished from 4. salmonicida by their motility and
their ability to grow both n broth and on TSBA plate at
37°C. They are also different from brown-pigment-
producing 4. media by their motility and their inability to
utilize lactose and arabinose. The major characteristics
that differentiate the new species from other Aeromonas
species are shown in Table 1.
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Table 1: Key tests for the phenotypic differentiation of A. hgicmensis from other Aeromonas species

1 2 3 4 5 6

7 8 9 10 11 12 13 14 15 16 17

Motility + + - + + + + - + + + + + + + + +
Growth at 37°C + + - + + + + + + + + + + + + + +
Brown pigment - + + - - - + - - - - - - - - NA
Production of gas from glucose + + + - + + + - - + + + + + + - +
Utilization of lactose - - - + - + - - - -
Decarboxylation of  Ornithine - - - + - - - - - - - - - R

Arginine + + + + + + - + + + + + + + + + +

Lysine + + + - + + + + + + + + + + + + +
Production of Mannitol + + + + + + + + + + + + + + + +
acid from Salicin + - + + + + - - + - + - +

Sucrose + - + + + + + - - - + + . + +
Utilization of arabinose - + + - - + - - + + - + - -
Hydrolysis of esculin + + + + + - - - - + + + NA
Acetoin production + - - + + + + - - - + NA

1. A. enteropelogenes ( J11=DSM 6394 ), 2. A. haianensis (CCTCC AB97026T=IFO 16641), 3. A. Salmonicida subsp salmonicida (LMG3780 T=ATCC

33638), 4. A. caviae (LMG 3775 T=ATCC 15468), 5. A. sobria (LMG 3783 "=ATCC 43979), 6. A hvdrophila (LMG 281 "=ATCC 7966), 7. A. veromii
(LMG 9075 T=ATCC 35624), 8. A, media (LMG 9073 T=ATCC 33907), 9. A shubertii (LMG 9074 T=ATCC 437000, 10. A jondaei (LMG 12221 TATCC
49568), 11. A. trota (LMG 12223 "=ATCC 49657), 12. A eucrenophila (LMG 3744 7), 13. A allosaccharephiia (LMG 14059 "=ATCC 51208), 14. A.
bestigrum (LMG 13444 T=ATCC 51108), 15. A popaffii (LMG 17541 T, 16. A. encheleia (LMG 16330 = CECT 4343), 17. A. culicicola®TCC3249 )T

Note: symbol “+" stands for positive, “-" for negative. WA, data not available

Table 2: Chromosomall DNA-DNA hybridization results. For DNA-DNA
hybridization, the meantSD is given with the member of
replicates in parentheses

DNA-DNA hybridization %%

A. haiemensis A haiomensis

Straing 95-72 95-173
A. hedanensis 95-72 100 93123
A. haiamensis 95-173=CCTCC
ABYT026T=IF0 16641) 94£1(3) 100
A. hedanensis 98-15 9242(3) 8943(3)
A. hvdrophila (LMG 2844T=ATCC 7966) 50+1(3) 56+2(3)

A.saimonicida salmonicida

(LMG 3780"=ATCC 33658) S8E2(3) G0L3(3)
A. sobria (LMG 3783T=ATCC 4397%) 62+1(3) 61+1(3)
A. trofa (LMG 12223™=ATCC 49657) £2+2(3) STEAD)
A. veronii (LMG9075 =ATCC 35624) £01(3) E31(D)
A. eavige (LMG 3775T=ATCC 15468) 58E2(3) 5442(3)
A. media (LMG 90737=ATCC 33907) 50£2(3) STEI(D)
A. encheleia (LMG 16330"=CECT 4342) 59+1(3) 61+1(3)
A. popoffii (LMG 175417 48+3(3) 49+2(3)
A. allosaccharophila

(LMG 14059"=ATCC 51208) 4042(3) 47423

A. schubertii (LMG 9074T=ATCC 43700) 38H4(3) 3543(3)
A. jandaei (LMG 12221"=ATCC 49568) 42+2(3) 4443(3)
A bestigrum (LMG 134447=ATCC 51108)  38£3(3) 4142(3)
A. etcrenophila (LMG 3774T) N3 A5H3(%)

The G+C% content of strain 95-72, 95-173 and 98-15
18 55.8, 55.9 and 56.2%, respectively.

The strains 95-72 and 95-173 showed DNA-DNA
hybridization rates (Table 2) less than 70% with the other
Aeromonas species type strains used.

FAME analysis has been applied to the
taxonomic study of deromonas and has proven to be a
valuable taxonomic parameter to characterise deromonas
species (Huys ef al., 1994, 1995). In this study, we have
analyzed CFAs components of strain (95-173) and some
reference strains of Aeromonas species. The dominating
fatty acids in the new isolate are the unsaturated acids,
including 16:1w7c and summed feature 7 (18: 1w 7t, 18:1 w5t

and /or 18:1w12t), which account for more than 50 %
of the total fatty acids. The 16:0 acids also occupy
a significant proportion (up to 13.82%). The data
coincide well with other previous results (Huys ef af.,
1995, 1997). Tt was shown that, possessing abundant
unsaturated fatty acids and 16:0 acids is a key feature of
aeromonads.

The 16S tRNA gene of strain 95-173 showed 97 to
99% sequence similarity to the 165 rRNA gene of
Aeromonas species retrieved from DDBI/EMBL/Genebank
database and showed highest similarity to Aeromonas
veronii with an S-ab value of 0.995. The phylogenetic tree
generated by DNAstar software is shown in Fig. 1.

The 1D, for mice were detected for strain 95-173,
which was 3.9x10°%fu. Most eels infected with strain 95-72
got sick or died in 3 to 7 days and strain 95-72 could be
isolated from liver and intestine of the suffered eels. 1.D,
for these eels was 1.2x10%cfu.

Strains 95-72, 95-173, 98-15 showed positive results
when they hybridized with type 4 pilli probe of E.coli. The
crystal-like S protein was observed in the electron
microscope. On skim milk plate, proteolytic rings were
found, indicating all mne strains produced proteinase. All
nine strains were P-hemolytic on sheep blood plate and
had HEC toxin (Tu and Liu, 1992). The hemolytic valence
of the strain was 1:32~1:64

In the drug sensitivity test, strains 95-72, 95-173, 96-
109, 97-14, 98-15, 03-37 were sensitive to norfloxacin,
furazolidine and chinese herbs nutgall, thubarb, but
resistant to penicilin, SMZ, kanamycin, terramycin,
gentimycin, tetracycline and Chlinese herbs, forsytlua,
honeysuckle, palntamn, yellowweed. MIC of norfloxacin
was 0.7 pg mlL', of nutgall and rhubarb was 12.5 and
0.78 mg mL', respectively.
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Unrooted tree showing phylogenetic relationships of 4. haianensis with other species in genus Aeromonas.

Bootstrap values less than 50% are not shown. The tree 1s based on a comparison of 1278 nucleotides (from
8 to 1286) using the neighbor-joining method. (The nucleotide sequence data reported in this paper will appear
i the DDBI/EMBL/Genbank nucleotide sequence databases with the accession number: AB0O28881)

According to the results, the ten isolates from the
diseased eels’ viscera and some patients” stool constitute
a separate group within Aderomonas, that can be
differentiated from the other Aeromonas species by
phenotypic data, genomic data of strains 95-173; 95-72
and 98-15 (165 rRNA and DNA-DNA hybridization)
indicate that these strains constitute a new Aeromonas
species for which the name Aeromonas haianensis 1is
proposed.

Description of Aeromonas haianensis nov:

sp.
Aeromonas haianensis (hai’an’ensis N. L. fem. adj.
haianensis of haian, the city in P. R. Cluna where the type
strain was isolated). The cells are straight motile rods,
which produce a diffusible brown pigment and HEC toxin.
They can grow in 0-3% (wv') NaCl, but not in 6% NaCl,
They produce acid and gas from glucose;, lysine
decarboxylase and arginine dihydrolase are positive,
ornithine decarboxylase 1s negative, indole and Voges-
Proskauer tests are positive. They do not produce H,S
from thiosulphate, they lLiquefy gelatin and hydrolyse
esculin; growth occurs at pH 9.0, but not at pH 4.5, acid
15 produced from sucrose, D-cellobiose, maltose, D-
galactose, D-mannose D-mannitol, but not from adonitol,
salicin, D-xylose, lactose, erythritol, dulcitol myo-Insitol,
O-sorbitol, L -arabinose, trehalose, melibiose, taffinose and
L-thamnose. The strains can be differentiated from the
other deromonas species (Table 1). The G+C mol% of
strains 95-72, 95-173 and 98-15 were 55.8, 55.9 and 56.2%
respectively. DNA-NDA hybridization studies were
performed to find out the relatedness of stram CCTCC
AB97026" to strain 95-72 and 98-15 and to other
Aeromonas species (Table 2). Strain CCTCC AB970267
was found to show the highest DNA-DNA similarity, 63%
to A. veronii (ATCC 35624) and the lowest value, 35% to
A. schubertii (ATCC 43700). Tt showed 61% similarity to
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A. sobria (ATCC 43979) and 4. encheleia (CECT 4342)
and 56% to 4. hvdrophila (ATCC 7966). Strain CCTCC
AB97026" showed 93 and 89% similarity to strain 95-72
and 98-15. The 165 rRNA gene sequence of type strain
CCTCC ABY7026" (IFO16641 ) is highly similar to all known
sequences of deromonas veronii with 6 basic differences.

Aeromonas occurring ubiquitously m dirty water,
soil, fish and reptile, have been known as the main
pathogen of reptile and amphibians diseases (Lu, 1992).
But now it has been shown a new species can also cause
a disease in humans. In this report, we 1solated indeed A.
haianensis from viscera of suffered eels. The LD, of
these strains for mice is 3.9x10° and 1.2x10° cfu for eels.
Hemolysis valent is 1:32-64, with type 4 pilli, S-layer,
proteinase and HEC toxin. All these indicate the strams’
strong virulence. Results of antibiotic susceptibility tests
show norfloxacin and the Chinese herb nutgall and
rhubarb work effectively to cure diseases caused by A.
haianensis.

The type strain has been deposited at China Center
For Type Culture Collection, as strain CCTC AB970267
and at the Tnstitute For Fermentation, OSAKA, Japan, as
strain TFO16641.

ACKNOWLEDGEMENT

We are grateful to Prof. Yang Ruifu (Chinese Militery
Institute of Medical Science), Prof. Cai Miaoying
(Microbiology Institute of China), Prof. Lu Chengping
(Naming Agricultural Umversity), Prof. Fang Chengxiang
(Wuhan University), Prof. Li Xueqgin (Agriculture and
Farming University of P.1L.A.), Prof. Akira Yokota (Tokyo
University, Japan) and Prof. Kazunori Hatano (Osaka
Fermenting Institute). We also thank Mr. Ma Jiuhong,
Ms. Shen Yanyun, Ms. Wang Ying and Mr. Cui Yifeng in
our laboratory for their kindly helps.



J. Fish. Int., 2 (4): 260-263, 2007

REFERENCES

Ali, A, AM Camahanan, M. Altwegg, J. Litlu-
Hottenstein and S.W. Joseph, 1996. Aeromonas
bestiarum sp. nov. (formerly  genomospecies
DNA group 2 4. hydrophila), a new species isolated
from non-human sources. Med. Microbiol. Lett.,
5:156-165.

Allen, D.A., B. Austin and R R. Colwell, 1983. Aderomonas
media, a new species isolated from river water. Int. T.
Sys. Bacteriol., 33: 599-604.

Camahan, A., T. Chakraborty, G.R. Fanning, D. Verma,
AL Al IM. Tanda and S.W. JToseph, 1991. deromonas
trota sp. nov., an ampicillin-susceptible species
isolated from climical specimens. I. Clin Microbiol,,
29:1206-1210.

Carnahan, A., G.R. Faming and S'W. Joseph, 1991.
Aeromonas jandaei (formerly genospecies DNA
group 9 4. sobria), a new sucrose-negative species
1solated from climical specimens. J. Clin. Micrbiol,,
29: 560-564.

Esteve, C., M.C. Gutiérrez and A. Ventosa, 1995.
Aeromonas encheleia  spnov., 1solated from
Buropean eels. Int. J. Sys. Bacteriol., 45: 462-466.

Ezaki, T., 8. Adman and M. Miyake, 1990. The microplate
hybridization method for determining taxonomic
relations between bacterial
Saikingaku Zasshi, 45: 851-875.

Han, Y W., 7Z.Y. He and Y.B. Liu, 1992. deromonas sp. V.
Detection of Pathogens. In Techniques for Detecting
Pathogens. (1st Edn) (Eds.) by Han, Y. W., Z.Y. He
and Y.B. Liu, Tilin: Jilin Science and Technology
Press, pp: 441-444.

FWwW., KL. MacDonald, A.G.

Steigerwalt, G.R. Fanming, D.J. Brenner and J.I.

species. Nippon

Hickman-Brenner,

Farmer 111, 1987. Aeromonas veronii, a new ornithine
decarboxylase-positive species that may cause
diarrhea. J.Clin. Microbiol., 25: 900-206.

Hickman-Brenner, F., G.R. Famning, M.J. Ardumno, D.J.
Bermner and J.J. Farmer III, 1988. Aeromonas
sschubertii, A new mannitol-negative  species
found mn human clinical specimens. J. Clin. Microbiol,,
26: 1561-1564.

Huys, G., P. Kampfer, M. Altwegg, 1. Kersters, A. Lamb
and R. Coopman et al., 1997b. deromonas popoffii
sp. nov., a mesophylic bacterium isolated from
drinking water production plants and reservoirs. Int.
I. Sys. Bacteriol., 47: 1165-1171.

264

Huys, G., P. Kampfer, M. Vancanneyt, R. Coopman, P.
Tanssen and K. Kersters, 1997a. Effect of the growth
medium on the cellular fatty acid composition of
aeromonads: consequences for the chemotaxonomic
differentiation of DNA hybridization groups in the
genus Aderomonas. I. Microbiol. Meth., 28: 89-97.

Huys, G., [ Kersters, M. Vancammeyt, R. Coopmar, P.
Janssen and K. Kersters, 1995 Diversity of
Aeromonas sp. in Flemish drinking water production
plants as determined by gas-chromatographic
analysis of cellular ratty methyl ester (FAMEs). J.
Applied Bacteriol., 78 445-455.

Tiao, 2.Q., X.M. Liy, RF. Yang and Z.H. Meng, 2001.
Determination of DNA-DNA homology among
Pseudomonas cocovenenans supsp.
Jarinofernentans  with  microdilution  plate
hybridization method. Acta Microbiologica. Sinica,
4. 70-75,

L, G.Z., 1987. Antibiotic Susceptibility Test of Bacteria.
O Basic Techmques of Bacteria Test. In
Microbiology and Detection of Microbiology. 109.
Edited by Liu, G. Z. Beijing: People’s Hygienic Press,
Pp. 99-109.

Lu, CP, 1992. Pathogemc 4Aeromonas hydrophila and the
fish disease caused by it. T. Fish. China, 16: 282-288.

Martinez-Murcia, A.G., C. Esteve, E. Garay and M.D.
Collins, 1992. deromonas allosaccharophila sp.nov.,
a new mesophilic member of the genus Aeromonas.
FEMS Microbiol. Lett., 91: 199-206.

Owen, R.J. and L.R. Hill, 1979. The estimation of base
composition, base paiwring and genome size of
bacterial deoxynucleic acids. In: Identification
Methods for Microbiologists, (2nd Edn.) Edited by
Skinner F.A. and Lovelecd, D.W. London: Academic
Press, Inc., pp: 217-298.

Pidiyar, V., A. Kaznowski and N.B. Narayan et al., 2002.
Aeromonas culicicola sp. nov., from the midgut of
Culex gquinguefasciatus. Int. J. Evolou. Microbiol.,
52:1723-1728.

Popoft, M. and M. Véron, 1976. A taxonomic study of the
Aeromonas hydrophila-Aeromonas punctata group.
I. Gen. Microbiol., 94: 11-22.

Popoff, M., 1984. Genus Aeromonas Kluyver and van Niel
{1936). 398" . In The Bergey’s Manual of Systematic
Bacteriology. X Edited by Krieg, N. R. and Holt. J. G.
London: The Williams andWilkins Co., Baltimore,
Md., 1: 217-298.

Room, R., CJ. Sol, M.M. Sallnans, C.L. Jansen, P.M.
Wertheim-van Dillen and J. Van der Noordaa, 1990.
Rapid and simple method for purification of nucleic
acids. J. Cln. Microbiol., 28: 495-501.



J. Fish. Int., 2 (4): 260-263, 2007

Schubert, RHW. and M. Hegazi, 1988. Aderomonas
eticrenophila species nova. Aderomonas caviae a
later and illegitimate synonym of Aeromonas
punctata.  Zentralbl.  Bakteriol.  Parasitenkd.
Infektionskr. Hyg. Abt. T Orig. Reihe A., 268: 34-39.

Schubert, RHW., M Hegazi and W. Wahlig, 1990.
A enteropelogenes species nova. Hyg. Med,
15: 471-472.

Schubert, RHW., M. Hegazi and W. Wahlig, 1990.
Aeromonas ichthiosmia species nova. Hyg. Med.,
15: 477-479.

Song, Y.I. and R.F. Yang, 2000. Distinctness of spore
vegetative cellular fatty acid profiles of some aerobic
endospore-forming  bacilli.  J. Microbilogical.
Methods, 39: 225-241.

Tu, XL. and CP. L, 1992 Purification and
characterization of HEC toxin produced by
Aeromonas hydrophola. Acta Miicrobiologic. Sinica,
32: 432-438.

Wang, G.H., . Wang, and X M. Qian, 1998. A new
species of deromonas as pathogen in eels. J. Fish.
China, 22: 85-88.

265



