Appendix A

Siderophore production of the Aer hydrophila isol at 28°C and 37°C before
and after treatment with acridine orange under iron-limiting and iron-rich conditions.

28°C 37°C
Isolates | Before treatment After treatment Before treatment After treatment
-Fe +Fe -Fe +Fe -Fe +Fe -Fe +Fe

Environmental isolates

X2 1.27° 1.29 1.29 1.27 1.45 1.34 0.23 1.31
X8 1.35 1.34 0.25 1.40 1.31 1.23 0.90 1.34
X13 1.35 1.32 1.31 1.21 1.28 1.20 0.91 1.36
X14 0.28 129 1.50 130 052 1.28 123 1.29
X36 0.41 1.31 0.66 139 047 1.40 0.54 1.29
X38 0.93 1.14 1.08 1.13 1.30 1.29 1.31 1.29
X52 0.97 0.94 0.33 130 033 1.01 0.68 1.36
X53 1.15 129 1.19 130 078 0.72 0.75 1.1
X54 0.57 1.20 0.85 1.28 1.17 1.22 1.27 133
E29 0.40 1.30 0.21 109 017 1.24 0.51 1.22
H10 0.18 1.03 0.21 103 0.16 125 0.19 1.24

Clinical isolates
0.18 1.25 0.29 0.42 0.37 1.28 0.27 1.26

SL3 0.16 0.61 015  0.32 0.17 0.70 0.57 1.29
SL4 0.14 0.85 0.25 110 0.18 127 0.50 1.22
SL6 0.19 0.92 028 078 0.24 1.00 0.25 1.39
SL8 0.18 0.31 017 017 0.18 1.24 0.17 0.34
SL9 0.18 0.42 016 033 0.7 0.61 0.18 0.35
SL10 0.54 0.98 015  0.62 0.94 117 0.17 1.00
SL11 1.04 1.24 067 053 080 1.24 1.12 1.25
SL12 0.35 0.74 037 088 031 1.18 0.46 1.26
SL13 1.25 1.25 0.17 125 097 111 0.58 0.56
SL14 0.22 0.67 0.18 106 067 0.98 0.72 0.85
SL15 0.58 1.23 0.33 1.26 1.12 1.16 0.66 1.32
SL16 1.08 1.29 0.17 127 047 1.14 0.18 0.36
SL17 0.96 1.24 0.63 1.18 0.48 1.20 0.92 1.1
SL18 0.77 127 0.64 129 019 1.26 0.15 1.24
SL19 0.16 1.16 0.16 1.01 0.19 0.27 0.22 1.23
SL20 0.17 1.20 0.63 1.22 1.09 1.39 0.25 127
SL21 0.56 1.00 0.86 1.1 1.28 1.21 1.36 1.26
SL22 0.19 1.18 0.22 0.99 1.02 127 0.83 1.03

a, Absorbance value at 630nm of reactants with ferrous ion (Fe*") present (+Fe) or absent (-Fe).
in culture conditions.



Appendix B: Siderophore production of Vibrio cholerae O1 El Tor isolates at
28°C and 37°C under iron-limiting and iron-rich conditions.

Isolates | 28°C | 37°C

-Fe I +Fe I -Fe I +Fe
V38 0.67* 0.90 0.61 0.86
V57 0.69 0.99 0.57 0.93
A% & 0.65 0.94 0.57 0.84
vil4 0.70 0.95 0.37 0.87
V115 0.89 113 0.20 0.45
vi23 0.52 0.82 0.12 0.80
vi24 0.51 0.88 0.17 0.90
vi2s 0.67 0.90 0.33 0.90
Vi27 0.89 1.26 0.35 1.01
V129 0.62 0.86 0.55 0.88
V130 0.60 0.82 0.47 0.84
V151 0.44 1.06 0.65 0.94
Vi32 0.45 0.84 0.27 0.96
V133 0.31 0.84 0.18 1.24
V135 0.55 0.93 0.55 0.87
V136 0.77 0.96 0.26 0.80
V137 0.43 0.86 0.36 0.79
Vi38 0.56 0.91 0.30 0.85
V140 112 1.17 0.22 113
V141 0.31 0.94 0.25 0.83
V142 0.54 0.92 0.08 0.90
V143 0.46 1.24 0.25 0.97
V144 0.27 0.87 0.49 0.91
V145 031 0.90 0.30 0.91
V146 0.72 0.81 0.42 0.92
V147 0.59 0.87 0.47 0.91
V1041 0.50 0.76 0.33 0.89
V1094 0.47 0.93 0.58 1.07
V1100 1.26 1.40 0.40 0.74
V1264 0.65 1.03 0.43 0.91
V1386 0.30 0.95 0.14 1.23
V1387 0.20 1.21 0.45 1.08
V1392 0.53 0.97 0.35 0.92
V1394 0.16 0.68 0.68 0.93
V1398 035 0.90 0.51 0.94
V1400 0.67 0.89 0.61 0.94
V1403 0.71 0.90 0.61 0.80
V1482 0.28 0.88 0.66 0.92

a, Absorbance value at 630nm of reactants.
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Appendix C: lysin p ion of the A hydrophila isolates at 28°C and 37°C
under iron-limiting and iron-rich conditions.

ISOLATES 28°C 37°C
TSB+EDDA | TSB TSB+EDDA | TSB
Clinical isolates
SL2 256" 64 128 32
SL3 0 0 0 0
SL4 64 16 512 128
SL6 0 0 0 0
SL8 0 0 0 0
SL9 0 0 0 0
SL10 64 16 64 32
SL11 0 0 ) 0
SLI2 0 0 0 0
SL13 0 0 0 [
SL14 0 0 0 0
SL15 32 8 32 32
SL16 32 32 128 128
SL17 32 16 128 64
SL18 0 0 0 0
SL20 32 16 128 128
SL21 8 8 4 8
SL22 0 0 0 0
Al2 32 32 128 64
A13 32 32 32 16
Al4 64 32 16 16
A24 1024 1024 512 1024
Environmental isolates
X2 0 0 0 0
X8 N 256 256 256 256
X9 1024 1024 512 512
X13 64 32 128 04
X18 256 256 256 256
X36 0 0 0 0
X38 0 0 0 0
X52 64 64 64 32
X54 1024 512 512 256
H10 16 8 64 32
XF4 128 64 32 32
XF5 128 64 64 64
XF8 0 0 0 0
FC3 0 0 0 0
FC4 32 32 c 0
FP2 0 0 0 0
FP3 0 0 0 0

a, The hemolytic titer (HT) defined as the reciprocal of the highest dilution that gave 50% hemolysis
of erythrocytes.
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and 37°C under iron-limiting and iron-rich conditions.

Isolates

28°C

37°C
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+EDDA
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V38
Vs7
V112
V113
Vii4
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vi22
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Vi24
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vi27
V129
V130
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V132
V133
V135
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V137
V138
V140
Vi41
Vi42
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V145
V146
V147
V1041
V1094
V1100
V1264
V1386
V1387
V1392
V1394
V1398
V1400
V1403
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a, The hemolytic titer (HT) defined as the reciprocal of the highest dilution that gave 50%
hemolysis of erythrocytes.
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Appendix E

Protease production of thederomonas hydrophila isolates at 28°C and 37°C under iron-
limiting and iron-rich conditions.

Strains | 28°C | 37°C

[+EDDA [ TSB [+Feso, [+EDDA [ TSB [ +FeSO,
Clinical isolates
SL2 0.72* 0.96 1.05 0.71 0.79 0.91
SL3 1.47 117 123 1.05 0.94 0.97
SL4 0.97 121 1.20 0.94 0.81 0.90
SL6 0.64 0.72 0.69 0.44 0.41 038
SL9 0.88 1.03 0.92 0.66 0.63 0.43
SLI12 0.62 0.69 0.68 0.42 0.34 0.41
SL13 0.49 0.63 0.55 0.19 0.12 0.19
SL14 0.50 0.62 0.57 0.34 0.14 0.23
SL15 0.95 1.07 121 0.67 0.61 0.56
SL17 1.02 1.19 1.25 0.70 0.75 0.88
SL18 1.07 1.06 1.07 0.80 0.71 0.72
SL19 L1 1.10 1.20 0.46 0.59 0.64
SL20 0.62 0.73 0.78 0.65 0.60 0.51
sL21 0.77 0.69 0.75 0.79 0.66 0.72
Al2 0.83 113 0.84 0.83 0.68 0.73
Al13 0.83 0.90 0.87 0.50 0.62 0.59
Al4 1.00 1.08 1.01 0.78 0.93 0.78
A24 0.61 0.55 0.27 0.44 0.4 0.16
Environmental isolates
X2 0.83 0.90 1.00 0.89 0.80 0.45
X8 0.12 0.25 0.20 021 0.07 0.15
X9 '0.77 0.91 0.68 0.64 0.70 0.50
X18 0.77 0.86 0.80 0.63 0.57 0.58
X52 0.21 035 0.36 0.42 0.43 0.39
X54 0.65 0.55 0.37 0.44 037 0.15
F29 0.40 0.57 0.46 0.38 0.55 0.45
H10 0.69 0.52 0.67 0.52 0.48 0.59
XF4 0.60 0.65 0.50 0.40 0.57 037
XF5 0.63 0.68 0.50 0.48 0.40 043
XF8 0.65 0.69 0.70 0.64 0.57 0.56
FC3 0.17 0.21 0.10 0.06 0.11 0.04
FP2 0 0 0 0 0 0
FP3 0 0 0 0 0 0

a, The proteolytic activity measured by taking the absorbance value at 450nm of the reactants.
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Appendix F

Protease production of the Vibrio cholerae O1 El Tor isolates at 28°C and 37°C
under iron-limiting and iron-rich conditions.

Strains | 28°C | 37°C

[+EDDA [ TSB [+FesO, |+EDDA | TSB [ +FeSO.
V38 0.30° 0.57 0.73 0.28 0.71 0.71
V57 0.62 0.88 0.87 0.71 0.85 0.82
A% K] 0.70 0.84 0.88 0.78 0.93 0.82
Vil4 0.02 0.02 0.05 0.05 0.03 0.01
V115 0.76 0.83 0.92 0.82 0.84 0.91
vi22 0.58 0.71 0.89 0.58 0.63 0.76
Vi23 0.75 0.84 0.85 0.76 0.85 0.81
vi27 0.67 0.74 0.80 0.77 0.76 0.77
V130 0.67 0.77 0.89 0.70 0.71 0.84
V131 0.47 0.56 0.57 0.50 0.51 0.55
V132 0.69 0.84 0.85 0.81 0.78 0.80
V133 0.56 0.50 0.95 0.58 0.64 0.67
V135 0.76 0.88 0.88 0.71 0.79 0.85
V137 0.41 0.48 0.69 0.48 0.59 0.56
V138 0.73 0.75 0.91 0.71 0.89 1.05
V140 0.77 0.82 0.84 0.78 0.87 0.82
V142 0.74 0.86 0.97 0.82 0.85 0.90
V143 0.64 0.83 0.87 0.70 0.76 0.87
V145 0.76 0.82 0.89 0.82 0.78 0.91
V146 0.75 0.78 0.90 0.70 0.87 0.77
V147 .0.68 0.85 0.38 0.95 0.89 0.98
V1041 0.62 0.82 0.92 0.67 0.80 0.85
V1094 0.56 0.90 0.97 0.63 0.84 0.83
V1264 0.38 0.53 0.61 0.49 0.47 0.62
V1386 0.73 0.68 0.84 0.78 0.74 0.81
V1387 0.60 0.79 0.87 0.72 0.84 0.80
V1394 0.81 0.89 1.03 0.80 0.83 1.00
V1398 0.77 0.83 0.88 0.03 0.05 0.02
V1400 0.03 0.02 0.00 0.04 0.00 0.02

a, The proteolytic activity measured by taking the absorbance value at 450nm of the
reactants.
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Appendix G

influence of ivon, growth temperature and
plasmids on siderophore production in Aeromonas
fivdropfiila

A do NAIDU AND M YADAY

Separtment of Ge

Aeromonac liyir obuained from diarrkoca! samples of human patients (19
isolates) and freshwater ponds (11 isclates) were anal; ',scd for siderophere production.
Both clinical d cuvirommental isclates showed si antly increased siderophore
productive ander iroa-Hmiting conditions beth at 28°C and a: 37°C. Clinical isolates
er levels of siderophores than did the environmental isolates.
The roie of roderating sidevophore production was studied after curing
witih acridi angs catment with acridine orzage for 24h removed the larger
plasmids hut he sinaller plasmids (<35 Mda), more common in the environmental
isalaies, were resistant to curing. As found in the untreated isolates, the cured clinical

aduced higher mean levels of siderophores than the cured environmental
ion in A hydrophila was signifi infl i by iron-
fimiting cultural conditions and the source of isolates, but plasmid content and growth
temperaturs 2t 2°C or 37°C had little effect on production. The basis for the greater
production of clinical isolzies than in environmentsl isoiates needs

censistentiy peedu

isolates, Sideraphore

teioa other siderophoces in virulence remains to be estab-
lished (2).

Aeromonas  hydrophile  strains are  recognised  as
parhoge everal species and in man
have sociated (h +arious clinical condidons,
inc! weund i ia and acute

'nccllul T prot athesised by many  diarrhoeal discase (7-9). \(.,)l of the A. hydrophila
micrches under iron. as 10 obmin iron azmns ahve been shown to produce the catecholate
essential for the growth of the organism. Sid hores, eicher b or bactin, but
have a high affinity iron which crlcn the ot N:(h flO 1) bactin has been d i
robial cell as a feri ore complex through to 3cquire iron from the vemebrate serum component
outer-membrane specific for the siderophore Fe-trunsferrin and hence can be considered a virulence
2-4]. The of the siderophores may be factor. Amonabactin-producing strains were also no-
hydroxamates or catecholates  table for their resistance to lysis by complement [12).
ctin, a
have been
ia coif and
¢ role of

,' are

ferri

bric omguillarim hvdrophila (1
are aware, there is no
U of growth temperature on
o ioducticn in this organism. In the present
Received 30 July 1566; revised version accentsd 24 Feb.  Study, the effect of jion deficiency and growth
597 temperature towl producticn of siderophores
5 awthor: Professor M. Yadav, in clinical "\r‘ environmental isolates of A. Aydrophila
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Was invesiigaicu. As the siderophere systems of £.
coti {17~19] anc ¥ anguitlarum [20.21) are known to
be plasmid-mediated, the relationship between plasmid
curing and siderophore production in the A jydro-
phila isolates was also exai

Materials and merhads
Bucierial suains

A series 0F 1Y chunewn iolutes of 4. ivdrophila was
originally isolated from diarrhoeal samples at the

Agarose gel elecirophoresis

Plasmid DNA sa}-nphw were resoived by electrophoresis
in submerged homzontal agarose gels in TBE (Tris-
borate) buffer (pH$.0) at 5 V/em for 1.5 h. The gels
were stained in cthicium oromide solution (0.5 ug/ml)
for 30min and viewed, photogruphed and analysed
with the Vilber Lourmat Bio-1D computer-assisted
imaging system. Plasmids from £. coli V517 (35.7~
1.4 MDa) were used as markers during electrophoresis.

Growth under iron-limiting conditions and

Generai Hospilal of Colombo, Sri Larka (courtesy of
Dr R. 2 Sub. he) und the il envi I isolates
were obtained from several fresh water fish ponds in
University of Malaya campus. These isolates were'
confirmed as 4. iydrophila with the APl 20E system
(APl System GA, La Balme Les Grores, Montalicu-
Vercieu, France) znd from the metaboiic pattern of
utilisation of a paual of dificrent cardon sources (Biolog
Microstation, USA). Stock cultures were preserved in
giycerol 25% in trypticase soy broth (TSB) at =20°C
For routine maintenance the cultures were grown on

irient agar and were kept at 3°C. All cultures

stants o1 n
Were incu

at eitier 28°C or 3

Curing experiments
Acridine oran,
the modifications
incubation

was used o5 the curing agent {22] with

iggesied by Berrsgo er al (23], Afer
5 broth (BHIB)

Linlof fr
The tmlof 2
5/mi was added
24 h The cells

lasn:ii
]

Plasmia ONA wms cone
method o} Sambros

alkaline lysis
several modifica-
-3erzni (LB)
ferred o Eppendorf
pellets were resuspended in
-celd Selution | (50 glucose, 25 mum
1O mst EDTA) Then 350 4 of Solution 1
N NaOH) were added: the whole was
in before the addit
(orepared bty ad

and  centri

pernate was
ith ot 70
TE (10mM T
t ot —20°C,

y before being dissolved
ITA, pH 8.0} buffer and

P o
The cultures were grown in the MM9 liquid medium of
Schwyn and Neilands [25] which consisied of MM9
salts, Pipes  (Pip N,N'-bis[2-cth Ipk
acid)) buffer (Sigmaj, and casamino acids (0.3%).
Thiamine-HCI (2 ppm) and nicotinic acid (2 ppm) were
also added as suggested by Barghouti et al. {10]. The
medium was treated with Chelex-100 (BioRad) by the
batch methed according to the manufacturer’s instruc-
tions to lower the amount of trace metal contamination
and then filter sterilised.

)phores

Siderophores were obtained by the method of Schwyn
and Neilands {25). A 10-mi voiume of MM9 medium
in a baffled flask was inoculated and incubated in a
shaker at the required temperature. After sufficient
growth (18-20h), 100 ul of this iron-starved culture
were transferred to 19 ml of the same medium. Iron-
rich conditions were obtained by addition of 2 uM
FeS0..7H,0 to MM9 medium. Afer growth for 24 h,
the cells were centnfuged and the supernate  was
assayed for the presence of siderophores.

Siderophore assay

The chrome azurol S {(CAS) assay solution of Schwyn
and Neilends {25] was used: 0.5ml of the culture
sugzrnaie was mixed with 0.5 mi of CAS assay solution
and after equilibrium was reached the absorbance was
measuied ot 630 nm with air as the blank. A low
doserbance indicates a high production of siderophores
and vice-versa. As the uninoculated medium gave an
absorbance of 1.50, this was taken as the limit of

p was as
follows: Agyp = 0.50, high; 0.50 < Asyo < 1.00, med-
wm; Agyp = 1.00, low. A colour change from blue to
orange was obtained within 5 min when catecholate
siderophores were present.

Results

Swderophore produciivn
conditions

Under iron-limited conditions at 28°C the mean
production of siderophores increased 100% for clinical
isolates and 50% for the cnvironmental isolates when
compared to normai iron-rich culture conditions
(Table 1). Similar increases of 90% for clinical isolates

der ron-limiting
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onditions

yacophila 1soiates at 28°C and 37°C befors ard aft

SDERIPHURES IN 4ZROMONAS HYDROPHILA

er treatment with acridine

I.Zi(ﬂ. 13
penai

0. 1.24
077(0.39)  1.29(0.07)
p<0.01

N 125 027 126
L3 0.57 129
SLe 0.50 1.2

sLs 025 139
L8 017 034

- sL 018 035
SLIo 0.47 1.00

- sL L2 125

o sLiz 0.46 1.26

- SLI3 0.58 0.56

SLI4 072 0385
SLIS 0.66 132
SLI6 0.18 036
SLI7 092 L
SLIg 0.15 124
sLig 022 1.23
SL20 025 127
SL21 1.36 1.26
Si22 083 1.03
Mean (SD)) 0.5(036)  1.03(0.36)
1 lest p<0.0i
Al
Mean (SU) USN0sh  102(035) 0.66(0.44) L13(0.25)  0.60(039)  1.12(031)
test 2 00.01 p<0.0i p<00!

test! 2 <0.01 p<2.0] p<0.l0 p<0.10 p<0.05 p<0.025

PADiuLaie vuue at olu
I test berwcen the raean v

noted for
R

1o CoOAL
73 more siderophores

solates produccid

imiting conaiivns than envircnmental iy tates; while
37°C, the clinical isolares possessed 44% more

iderophore activity than the environmental isoiates.

ect of growth tempeiain
duction

> of siderophore

C. Under iron-rich cor,
rophores at 37°C was 10% lownr
ever, tiis dilcience was nat seen wi
| isolates,

0 (™) present (~Fe) or absant (~Fe) in culture conditions,
@l isolates in

ke same colymn

Characteristics of plasmid profile and curing

Twenty-four of the 30 isolates of A. hvdrophiia tested
contained plasmids (Table 2). Half of the isolates with
olasmids harboured more than one plasmid. Four
isolates, all environmental, contained oniy large
plasmids (> 20 MDa), 15 isolates contained only small
plasmids (<20 MDa) and five isolates contained both
large and small plasmids. The maximum number of
piasimids found in 2 clinical isolate was four and in an
snvironmental isolates was seven. The clinical isolates
in all contained 18 plasmids in the rnge S-16 MDa,
but only one environmental isolate harboured just one

plasmid in this range. The environmental isolates in all
cenaained 16 plasmids <5.0 MDa while the clinical

isolates harboured eight plasmids in this range.

The isolates, including those without plasmids, were
al subjected 10 acridine orange treatment to monitor

152




Lo

Tabls 2. Plasinid profile of A. Ayaropiila
production before snd afier curing

isolates compared to the siderophore

Cultured at
Mol Wi e

piasmids 3rc
NC

SLs b} NC
< : NC
NC

+

NC

NC

+

NC

+

NC

NC

NC

- +

NC NC

NC NC

NC +

+ NC

NC NC

NC NC

NC NC

X + -

3 1:2022 NC NC

NC NC

SOl 3837 40 NC -

NC NC

2d afler curing; NC, no chenge in siderophore
<ase in siderophore produciion afler curing; a
values before and after curing was considered

difference of at !
cierificant

.50 in the absorbance

FUssiuie GG 0i the wgent on chromosomal DNA
Large plasmids and small piasmids of >5.0 MDa
from beth clinical and envirormental isolates were lost
after teeatment for 24 h but only nine of 28 plasmids

at 37°C compared to 28°C, under both iron-limiting and
iron-rich diti For the i | isolates,
again there was no difference in the siderophore
preduction of the plasmid<cured isolates at 28°C and

<S50MDa were cured. As regards the smaller  37°C under both iron-limited and iron-rich conditions.
plasmids. the ecnvircnmental  isalates w mers
At 0 Luitig 1 the o Under irc itions, a 40% increase was

of the 12 plasmids < 5.0 MDa in slinical isolar
lost by only one of 16 plasmids of same fange in

obtained at 28°C in the siderophore production of the
cured clinical isolates compared to the untreated

environmentai isolates was lost.

Effect of plasmid curing on siderophore
production

After treatment with acridine
production of siczrop iron-limitng condi-
ions at 28°C increased sigi antly by 150% for the
clinical isolates and $5% for the i
S0l

ange, the average

n-nch condisio
iCrease was 92

SOluies Lo
8°C and 37°C, than  eavironmentai
olates. As noted for the untreated clinical isolates, a
all igni duction in the siceroph

duction of the treated clinical isolates was observed

i=u7s 2na 3>

respectively,

37°C,

isolites, but oniy a 14% increase was obscrved at
37°C Uader wronescin conditions the cured clinical
isolates preduce a 11% and 5% more siderophores at
28°C wnd 37T, respecively, compared to the un-
wreated isolates. The production of siderophores by the
normal and isolates at 28°C and 37°C was not
significantly altered under both iron-deficient and iron-
rich conditions for snvironmental isolates,

I

Discus

Sideroph:

increased
nditions regardless of

e produc hen measured at 28°C and
y in the iron-limiting
the growth temperature or

plasmid content. More than 60% of the isolates tested

produced high levels of siderophores in iron-limiting
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ts agree wit fi the established
T TESD € o iron
ilable Fe*¥ acts

conditions. These res
" view that siderophorss arc prodtced
srarvation ana tne presence of freely av
as a co-repressor for the reguiation of biosynthesis of

siderophores {57

Under iron-rich conditions {with 2 un Fe ™ added),
most of the cimnical isolates continued to synthesise
considerable amounts of siderophores (Agpo < 1.00),
whereas this effect was not noticed n the environ-
menial isolates, suggesung that ciinical xsoIa.cs have a
higher iron q) than  the

isolates. Clinical isofates were consistently found to
produce higher mean levels of siderophores than did
environmental isolates under both iron-deficient and
iron-rich conditions °C and aiso at 37°C. As far
as we are awarc (his is the first atempt to quantify
sideropnore production 1n A. rvyaropmu These resuits

SIDERUPHORES IN AEROMONAS HYDROPHILA 5
aitempted to remove the plasmids < 5.0 MDa because
of the possible effect of acridine orange on chromo-
somal DNA.

No definite pattern of increase or decrease was
oblained in the normal isolates and their cured
derivatives, but there was a smail overall non-signifi-
cant increase in the siderophore activity of the cured
isolates compared to the normal isolates under all the
various conditions tested. Moreover, there was no
correlation between the presence or absence of the
plasmids with the production of siderophores. How-
ever, Borrego er al. (23] found that 60% of the A.
hydrophila isolates tested lost their siderophore
activity after curing. The differences might be due
to the methods of siderophore detection employed.
Thc quantitative CAS assay technique in which small
in the si were readily
was used in this smdv but Borrego et al.

clearly demonstrate a i in the
siderophore  producing ability between the isolates
from these two different sources. The avatiability of
iron in oody fiuids is known o be very hmited to the
invading microbes (26, 27] and the ability of clinicai
' isolates to produce higher levels of sideropnores may
confer on them a strategy to acquire iron for growth
and thus promote their survival in the host. However,
three environmentai isolates did produce high levels of
siderophores that were similar to those of clinicai
solates. Possibly these cnvironmentai isolates with
_high siderophore producing ability may have a greater

(23} used the CAS agar plate method which only
provides a qualitative resuit. As no plasmid encoded
gene(s) for si in A drophile
have been identified so far, the results of the present
study ngrcc wuh the current view that genes for

systems are ch in

this species (28]

Siderophore production by the cured clinical and
environmental isolates remained unaffected by the
cunng expcr\menls Temperature had little effect on

d although @ minor mean de-

chance of cross-infecting vertebrate species, includi
man.

The siderophore producrion of chmeal isolates was
consistently lower at 37°C. than at 28°C under both
won-iumuted and won-ncn conditions, whereas Mateos
el {lo] reported that
cyloioxins were  produced
activity was lower at tms temperature tnan at 28°C.
However, the differeniiai production of siderophores at
these two temperatures was not stansticaily significant
suggesting that temperature has little t on their
| production.

at. more

Some interesting differences were svident in the
plasnnd profie of the clinical and environmentai
hydrophila. in generai, the environ-
harbouied more plasmuds than clinical
isolates. Very few plasnuds n the 5-20 MDa range
in environmental isolatcs, suggesting a
the clinicat isolates eir ability to
mids, Acnidine orange sficiently cured all
>S50MDa with treatment for 24 h, but
smalier (< 5.0 MDa) plasmids were nore resistant to
treatment. Although nvironmeatal isolates harboured
moie plasmids < 5.0 MDa, the difficulty experienced
in curing these plasmids from environmental isolates
couid not be explained on the basis ize alone, as
eight plasmids of the same range were cured from
clinical isoiates. A prolonged treatment was not

isolates ol A,

mentai olate

were found

diiiere:

| 154

cre.\ae was observed at 37°C for both normal and
cured clinical isolates. As noted in normal isolates,
siderophore production by the cured isolates was
P under iron-limi -
and the cured isolates also showed a significant
increase in the siderophore activity of the clinical
isolates compared to the environmental isolates. These
observations further support the view that plasmids of
A.  hydrophila have linle effect in siderophore
biosynthesis.
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from the Minisiry of Science, Technoiogy and Environment,
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