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Abstract Summary =

Various approaches will be made to formulate a selective and
differential medium for qualitative and guantitative estimation
of Aeromonas spp. through processing several clinical as weall as
environmental samples. Performance of the new medium will  be
combared with bfond agar ampicillan, T16A, MacConkeys agar and 88
agar .- Various enrichment technics for isolation of Apromonas from

clinical specimens will also he tried.
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SECTION — II : RESEARCH PLAN

A, INTRODUCTION

1. Objective:

a. to Tind out an i1deal concentration of bacto-peptone. sodium
chloride, sodium  tawrocholate., glycogen., Dl-ornaithine, pH
indicator in A medium suitable Yor selective growth of

Asromonas spp-

b. Lo test the switability of the new medium  for isolation of

ABzromonas from clinical and environmental sources.

o+ Background :
B sl

Apromonas sSpp. have gained considerable impdrténce atter it has
besn kEnown to cause life—-threalbning diseases in hUmans like
septicemia. meningitis, endocarditis, peritonitis etc. Earlier,
this bacterium was cmnéidered as the opportunistic pathogen in the
immuno~campromized host, bubt currently it is being otten isolated

from immunocompoetent patients, specially from children with

diarrhoea. A hydrophila .ras isolated from apecimens of

diarrhoeal stools as a suEpEctedjpathmgen in 1961 (1) and in 1944

(2).

For isolation of Aerompnas from clinical and environmental
sources, several msedia have beep formulated time to  time. The
first medium for Asromonal was Heveiopgd in 1944 and

thereafter in 1960 {(4,5). | These media utilised the haemolytic

-
L] B 13

property but non-hasmolytic Asromonas would not be iszplated with

thepe media. ArDther selactive med;um/talled RS was formulated



by Sheootts and Rimler (&), Using RH medium, several rescarches
have been conducted in the past {(7,8,9.10). Similarly, Ma&CDy
and PFilcher tormulated medium was not found suitable i1n routine
work (11). Several other media were developed using ampicillin
(12,13). Since ampacillin sensitive strains are coming up now A&
ays (14), ahpicillin containing mediwn would adversely afféct

their isolation.

For bhetter 1salatioé of Asromonas from stool

e o i o R T AT b -

attempts ware made
using bloog agar plate ceontaining 10 mog/imd ampicillin 15,16},
Resistance to ampicillin and haenolytic property of the organism
ware the ma srlectivaty of these medi .. However, all Asromonad
colonies are not haemolviiec, and as a result several non-
haemolvtic colonias would be undetected unless cytochrome oxidase
test is done. Moreover., some haemolvitic E. coli colonies are

alam confused with hasmolvtic Asromonad volonies. Begides, 10

mep/ml o ampicillin as not sufficient to anbhibit Enterpbacteriaceas.
Honce, ostool  inoculated plates after overnight incubation  shows
profuse growth of enteric bacteria which couid .easily‘ oveaergrow
Aoromanas. Moreover, Froteus igs  highly motile on blood agar
ampicillin medium and coverslthe ontire plate within 24k of
inoculation | by the swarming motility. These prpblems make
reading of blood agar ampicillin medium time consuming  and  not

agood for wse in routine work.

Falumbo et al. 1985 published information on selective medaium for

quantitative tetection of Aeromonas (17). fddition of ilodine on
the plate for in [1tu test of starch hydrolysis may contaminate

the plates, Thus. steps followed tor enumeration of Asromona

b olen



from sach plates were neot convement tur practical use in routine

wWork .

in the Cilimical Microbielogy Section of  1CRDRLE. blood agar

ampieillin 18 beaing used for isolatxnd Asrompnas from diarrhoeal

stools. Problems ot wusing blood agar ampicillain has been
discussed above. TTHEA (Monsur’'s medium) was initially developed
for 1solating Vibrio cholerag from the stool. In ICDDRE thas

medium is extensively being used for isolating Vibrios rrom

climical as well as from the envarocnmental specimens. B

is no sharp definition. to differentiate Aeromonas from non-0L--

Vibrios on TTGA. In practice, oxidasze positive colonies are
being picked wup as non-01 Vibrios and SLbsequently identified
either as Vibrio spp or Agrpomonas spp. usi;q a set of biochemical
reactions. If the reaction suggests thét the tegt strain  is
Azromonas spp (resistant to Vibriostatic éampnund and’mnly lvsine,
or both.lyﬂine and arqiniﬁe positive),. then further  binchemical
reaction is tested to ditfferentiate . fgromonas sSpp (A
hydrophila, A. sebria. and A, caviae. Thus it takes a lonoer

to identify Aeromonas from 1TTGA and Asromonas colonies cannot be
identified on TTGA ager medium aione. Hence, TTOA cannot be used
for guantitative estlmationlof Aeromonas from environmental and

clinical specimens.

In addition to 1T7TGA, Aeromonas is also being picked up from other
enteric media like Maclfonkey’'s and Salmonella-Shigella agar.
Since Aeromonas includes lactose postive (lactose wtilizer)

strains. lactose positive Enterobacteriaceae would be confused




with lactose positive Aeromonas on Mactonkey' s and S5 agar media.
Moreover, Gracey gt al. (1982) reported J7% innibition of Aeromonas

strains on Maclonkey s agar (32).

Considering all these problems discussed above, and following
basic principles of fermentation of carbohydrate, decarpoxylation

of amino acids and inhibition of Enterobacteriaceas by chemical

agent, formulation of a nutrient mixture will be tried. The exact
gquantity of the above mentioned ingredients will be determined by
trial and error method which has Peen summerised in attached flow

chart 1. (Development ot a new medium tor Asromonas). The new

o

medium wolld be a solid one which ¢could be sterilized by’

-

avtaclaving.

Like otherr-selective and differential media, the new Aeromonas

medium should have the basic growth promotic substances likej

-
-

bacto-peptore and sodium  chloride and..sadium taurocholate as

“inhibitor & of enteric bacteria. in TYGA medium, sodiun

taurmchmlate has been- successtully wused to inhibat enteric

bacteria. Glycogen will be used as fermentable polysdccharide and’

ey
o g a—

bromothymol blue as pH indicator. Apromonas can utilize glycogen

Lo @roduce “yellow tolGred” caloriy T YT sl A Dagnd l v ETELE T O

I —

partif®ITy— utilize glycogen and produced yellow colored colony on
DLvornithin defficient medium and hence confused with Asromonad
cnlonies. DL-ornithine will be used in the @medium to mask the
production of vyellow colored colony formation. Inhibition of

vellow colored colony formation by V. parahaemolyticus due to

addition of DlL-ornithine can be explained as follows: Having

decarboxylase enzyme, V., parahaemolyticus czn produce ammonia due

£R



oliow?

to decarboxylation of ornithine which turns™ colonies of M.

parahaemaolyticus 1nto bluish-green one e DlL-arnithine containing

medium inbibits growth of Vabraip choleras which has been observed

during the preliminary work.

1n the preliminary work, the above mentioned ingredients were used

having following concentration:

o am/i

Bacte-pentone 10.00
Sodium chloride - : ) 10.00
Sodium taurocholoate _ Q3,00
Blycogen 10700
DL-ornithing e 20,00, .
Bromothymol Blue 8 ml from 0.5%% atock soln.
Agar . 15.QQ

pH 7.7

94 stool specimens wers simultaneously inoculatéd onto new
Aeromonas medium (ﬁaviﬁg“ﬁbﬁ?&'ﬁgﬁtioneﬁ‘éaﬁpdéfiion of ditferent
ingredients) élnngwith blood agar ampicillin, ™M oCrrkey's agar,
Salmonella-Shigella agar. The followins - oistion rates were

obtained.

Name of the Media Samples yield A

: positive (n = 394)
New Aeromonas medium T T iz2s R
Blood agar ampicillin St Q3 e oL
MacConkey agar e . = S PR
89 agar - =S ) T - g
Results of preliminary work indicate that this - medium is
promising. Further work is npeesded to determine the exact

Rl

concentration of sach of the above ingredients. ' . .

&
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ghale:

@ are tew medaa for 1solating feromonas Trom clinical  and
ronmental sources. but each of those had practical demerits. This
orol has been designed to formulate a selective and drfferentaal
um for gquantitative as well as for gqualitative estimat:ion of

moras from clinical as well as from the environmental specimens.

SEECIFIC AIMS

1. To develop a new selective and differential medium for
gualitative estimation of Aepromonas from clinical 8 .-cnens
and quantitative estimation of Aeromonas from = 1o3VE Wl oTat: T

specimens.

2. To weavaluate the performance of the - Bergnenas medium

relative to exhisting ones.

C. Methods of Procedure ) W

a. Asromonas deiﬁm

1. BGrowth inbibition of pure culture of coliforms: Ten pure tu - tre
each of E. coli, Klebsiella spp., énﬂ Citrobacier spp. will be
\, .
grown overnight into BHI broth and will be streaked on to the new
AEromdnas  medium o and MBA IR BTto /Ay b TR Reart ITRTOETeR " THT ™
Aagars Inhibition on the new medium relative to BRI will be
studied cbserving the growth condition (good growih, poor growth,
and no growth) in these two plating media.

2. Comparative qrowth-inhibition of Aeromonas_on_the new medium:
Comparative counts of 29 Agromonas spp. (each of A. hydrophila, Al
sobria and A. caviae) isolated from clinical ana environmental

LN . ‘
N e e e e
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sources  will be studied on BHI agar and new  Aeromonas medium.
Flating method will be same as above experiment. Caunts higher in
BHI and lower in new modium will indicate that the latter medium

1a rhibitory for AQromonas. fny difference of counts 1n thage

[
—-

tiver media  (bBHi and new &Seromonas  megiumi  will  be tested

TEe—— Co-
statistically (Lhi sguire test). kach expsraiment will be repeated

thrice to reduce any technical error.

tne_new ngromonas medium:

Ten strains each of - 4. hydropbila, A. sobria, A&. gaviae., Y.

\

cholerap Ok, V. cholferae non 0L, V. aimicus., V. fluvialis. Y.

furninii. VY. plagious, M. -parahaemolyticus, E. goli. Klebsiglla,

Enterobacter, Citrobacter, Froteus. Hseuwdompnas and Acinetobacter

isnlated from clinical and environmental sources will be streaked
o
on the new medium. Aftter overnight lncubation at I7 ¢, colonial

morphology (shape, @8iz2e, color, surface of the célnny) of each
specios wilt be(inbulated?

4, Comparative ability for detection of Aeromonas by the new Aeromponas:
mediuwm relative to other anteraig Media:

Steol suspensions whoculated with various dilutions of the cul ture

T e TV L L

o A . ok e o w— w—— oo

ot test strains (one strain each of A. hydrophila, A. sobria and

A. caviae isolated from clinical and esnvironmental sources will be
used separately) will be streaked on to the new Asromonas mediumy
Blood agar ampicillin, iTGA, Maclonkeys and 88 aqar.. The medium,
which can detect Aeromonas from the artificiallv inoculated stool

having highest dilution (lowest count) of test strain will be

jndgeard superine,



(1]

Growth_inhibition of_ Yibrionacesa:

choleras U1 (available serotypes and

-
—— = A

Five strains each of

n

ae non i, Y. mimicus., V. fluvialis., V.

biotypes), V. choler

!

furnisii, V. plagious and V. parahaenmolyticus 1solated Trom
clinical and environmoental sourcos will be wused 1in this

experiment. Ovarnight culture o7 each strain in bil broth will be
serially diluted in sterile normal saline and O.05ml]l cultuwre From
appropriate dilution will be plated simultaneously on BHI aagar and'
naw AerFomonas medium. After overnight incubation, difference of
counts of each species on these two media (BHI  agar and new
ABromonss medium) will give an idea of extent of inhibition by the
new medium relative to non-inhibitory BH1 agar. Each experiment

will be repeated thrice to reduce the technical error.

Comparative iscolation of_AReromonas from diarrhoeal stooi:

250 stool or rectal swab specimens c¢ollected trom diarrhoeal

patients and submitted in the Diadgnostic Microbiolegy for culture

will be used in this experaiment. Fach of the specimens will be
plated on to new Aszromonas medium, blood agar ampicillin,
o

MacConkey'’'s agar, TTBA and SS agar plate and incubated at 37 c for
24h. After overnight incubation, typical Aeromonad colonies will
be picked up and identified by conventional biochemical reaction

(Fopoff 1984). Isolation rate on the new medium will be compared

with other media to be used in this exps2riment.

The above steps has been summerised in the attached chart No. IT.



Atter overnight incubation, following criteria should be noted in casw
of marh nlating medium need and scare wil! b tabulated:

a. number of isolated colonies of Asromonas «pp. appear ina on trach
meiium.

b. appearence af a particular selective marker on the colony.
. ur dwth of Prateus,
d. wwiftness of oxidase test done by taking Aeromonad colonies
directly from the plate.
Farticular plating medium havaing highest scaore anterms of above

heading will be judged superior.

Enrichment technic for isolatiron of Acromgnas from the stool:

Stool suspensions inoculated with different dilutions of test strains

{one strain each of A. hydrophila, A. sghria and A. caviae i1solated
from clinical and environmental sources will be use separately) will
be inorulated into five enrichment broths [bile peptone (pH 8.8)* bile
peptone  tellurite (pH 8.8), hile peptone with ampicillin (1C mca/ml,
pH 8.8), Q]kaline peptone (pH 8.8), and Alkaline peptone with
ampicilliine (10 mcg/ml, pH 8.8)1 and incubated at 37uﬂ. Cultures from
gach enrichment broth will be streaked on to new Agromonas medium
after 4 h and 24 h, of incubation. Fi%ticular anrichment medium that

helps to recover Asromeonas from stool having highest dilution (lowest

counts) of test strain will be regarded as the best. -

The enrichment steps has been summerised in chart No. IIX {Asromonas,

snrichment media).



Comperative FPerformance of_nrichment _fMedaa:

100 rectal swab specimen. collocted frow the diarrhocal patients will
bee 1noculated on to the new medium before and after enrichment anto
five  enrichmant broths mentioned abov: and 1ncubated overnight a

37 . The enrichment broth which ogives higher number of isolation

Ld

will be considered as the best.

Flavated temperature enricnment for Aeromonas :

Anocther set of enrichment broths (APW, AFW + 10 mcg/ml  ampicillin,
BFER, hbile peptone tellurite and BPB + 10 mcg/ml ampiciilin) will be
prepafed as above and incubated at 4400 for 24 h. After overnight
incubation, tgé method df inoculation will be same as above, This

experiment will give an idea whether enrichment broth incubated at

higher temperature belps better isolation.

Processing of Environmental Samples Using MNew Medium:

The following steps have been summerised in  Chart IV (Study of

environmental specimens).

Duantitative morphological confirmation of Aeromonas on the new
Aeromonas medium by the membrane filtration technig:

Ten fresh water samples collected from datferent sources of Dhaka city
rthe Buriganga river, differenl punds, Dheninondi take, «aid Cruscent
lake) and ten brackish water samples collacted trom Matlab and Teknaf

be used in this experiment. Different guantities of test water
msample  (to be diluted when reguared) from different sources will _be
passed through membrane filter (23, pore size, 0.4% wum; diamster,

47mm) and to be placed on media like; Rippey and Cabelli (12), peptone

heef-extract glycogen (L1), KS(17) along with the nesw one. (AN

it
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3
platin) media  will bhe rncubateqg at 27 o for  24n. Aafter overnaight

incubhe tacn, Lu—1% typical Aeromonad colonice (Ac described 1n case of
cach media) will be picked up and itdentified by the Kaper s medium
LY. Ker ovory percentage mt eparh mediunm will be compared.
Fresumptive counta on the test medium
HOCOVEF p % | e o e e e X 100
Canfirm counts using kaper s medium
D. S IGNIFICANCE
14 the new medium is established, this will heip to know the
actual rate of 1solation ot Amromonas from tha clinical specimens.
Thnis media will alse help in gqualitative and aquantitative

amstimation of Acromonas from the environmental samples.

E. FACILITIES REQUIRED :

Mo additipnal facilities 1s reqgulred.

F. COLLABORATIVE ARRANGEMENT :

ot at e momont.

-y
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FLOW CHART 1

DEVELOPMENT OF A NEW MEDIUM FOR AEROMONAS

Determine the conc. of sodium lmnurochulate (iohibiloey adenl)

Fixed conc. of baclo-peplune nnd sodius chloride and vacying conc.

of wodium Laurocholate (0.1 TH%Y).

~0.
i
[}
v

Seed hnown counts of A.  hydrophils, A, gobrin and A. cavise

isululed from clinical and envirommenlal sources on Lhis medium

und nop-inhibitor BH1 adur. ' -
]
:
t
v

Then delermine Lhe exacl conc. of sodium Laurocholate which do nol

ulfeol counts of Aeromoons on Lhe new medium relalive to BRI agnr,

Debermine the conc. of glycoen (fermentiuble polysacchacide)

Fixed cong. ol baclo-peplune, sodium chloride, and sodiuwm

Ltaurccholate wnd wdd varying conc. of glycogen (0.1-1%).

e

e =

SLreak A. hydrophila, A, sobrin and A, eavise slraing isoluled

Crom clinitenl and envirenmenlal sources on Lhig wedium,

< mm -

Selecl puriicular conc. thal gives bright yellow cvolored aeromonad

colony produclion.



Letermine Lhe vone., ol Dh=ornilhine

e

a N ’
Fiaed ' conuenbration of bacto-peplone; sodium” chloride, god Lun

tuurovholule and glycoden and varying cone. of DL-ovrnithine (0.1-

E ] . v s

2.0%) 2.0%}), " Y *

F

Seed hnown counbs ol Al Mdrugh.ilﬁ, Al sobris und A, cavine [rom

sbove soucces on Lhe new medium and nun-inhil.g.l[.ur_\‘ BH1 uagar.

< e -

Select Lthe partivulae -cone.  Of DL-orai Lhine which do not  affecl

Lthe counls of Aerumonng straing va Lhe new medium relalive Lo Biil.

Determine Lhe parlicular pH !

Fixed W conc. ol bactu-peplone, sodiwi’ - chlueride, wodlum
Lavrocholate, glycogen, bromolhymol blue (10 wml per liter [rom ‘
N ,

0.5% bLromothymol blue sloch soln.) and varyling pld (7.0 Lo 8.0y,

E
1
3
]

Vv .

Streak cvullore of A, hydeophils, A, gobris sod A, cavine on the

med i um,

e -

Select puriicular pH  Lhat  helps Lo produce prominent  yellow

culored neromonad colony on the new medium.



FLOW CHART 11

STUbY OF CLINICAL SPECIMEN

New Aefomonms Iﬂt‘diu"l
i

'
v

Growkh inhibition of couliforms

1
3

v ) i

Test ol growih Lphibiltion of Ageromonas
‘ [}

& e

. -

Description of coluny mocphology of differenl enleric buaclerin

1
[]
— '
"V
- s —. - .
Comparanlive delection ability ol Aeromonas by Lhe new medium
celulive Lo olhers -

'

1 - -
L)
v

Growlh inhibition ol Vibrionacene

e

& e

- . -

Comparative lisolalion of Aervmonas (rom dinrchoeal sloovl using
new mediuw and otheres -

1
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'
3

v
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FLOW CHART III

AEROMONAS ENRICHMENT MEDTIA @ S

Stool mritifically contaminubed wilh Agromunay sbrains

t
A

inoculale inlo :
u) Alkaline pephtone water (APW) '

L) APW + 10 meg/ml ampicillin * T
¢) bile peptone broth {RPB}
d) BPB + 10 mug/ml ampicillin
'
:
v .
O
) incubate 37 € for 24 b - . .
e s , : .
i
v
Strenk on new Acromonas medium
1
v
Reading: Purticular brolh medius Lhal helps Agromopay isvlation

al highest cvolilorus counls.
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’ FLOW CHART 1V
!

STUDY OF ENVIROWKMENTAL SPECIMENS

.

New Aeromonas medium
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Membraoe filtralion method for guantilalive norphological

. . - ] LI . .
conflirmation of Aeromonus ¢olonieyg on Lhe new.medium relalive Lo
oLlher media using edvisroimenl 'gpecimen.
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