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ABSTRACT

Aeromenas spp. are ubiquitous organisms that are present in aquatic tauna and
flora, and in the intestinal tract of healthy and diarrhoeic humans. fhey are
also causative agents of invasive diseases in humans. However, their
aetiological role in human diarrhecea is not clear. This may be due to the
presence of pathogenic and nonpathogenic clones among Aeromonids spp. which are
not. apparently distinguishable by the routine laboratory metheds. in this
projecg we plan to screen Agromiias Spp. from diarrhoeal cases, matched
healthy controls, surface water source and aguatic fauna and flora. By Php
typing, predominant clones present in these varlous sources will bhe
identified. These clones will be further subjected to subtyping by molecular
techniques with the identification of aselected virulence properties. In this
way, it will be possible to identify whether Aecromonas spp. present in YA LU
sources are indeed of differerii- clonal origin that can be distinguished from

strains causing diarrhoeal disease in humans.



7.

HYPOTHESIS

Aeromonas spp. are autochthonous flora of natural water bodies. By contact

with water sources, humans acquire the organisms. However, only some strains

of fAeromonas spp. are pathogenic and capable of causing diarrhoea. We

postulate that it is possible to identify such pathogenic clones by careful

typing and subsequent screening of selected types/clones for virulence

properties.

8.

GENERAL AIM

To define the role of Aeromonas spp. in the causation of diarrhoea in humans.

9. SPECIFIC AIMS

a}

b)

To isolate Aeromenas spp. from humans with diarrhoea, from healthy

controls and from surface water sources.

To type the aderomonas spp. by bilochemical fingerprinting (PhP typing}

and DNA fingerprinting teo find out

i) the diversity of clones infecting humans and those present in the

surface water;

ii) common clones infecting humans and those present in the surface

water;

iii) predomninant clones in surface water and among human isolates;

O



iv) the prevalence of virulence properties among olones  common b
surface water and to humans, and among the predominant clones of

human and surface water i1solates.

c} From the above data draw conclusions regarding the existence of
pathogenic clones and their aeticlogical role 1n the causation of

diarrhoea in. humans.

10. SIGNIFICANCE

Most prévious studies on the ecology and pathegenicity of bacteria belonging
to Aeromonas spp. have mainly dealt with the characterization of bacterial
isolates with regard to species. Since many species within this bacterial
group are very heateroganeous, and comprize different typ=e, contradictory
reaults have often been obtained. In the present study we want Lo
characterize these bacteria on a clonal level, and correlate clonal data of
the isolates to their possible bathogenicity. Thiz means that we will better
understand the ecology and epidemiclogy of Aeromoriss app. on the <lonal
level, instead of only on the species level. Since this bacterial group may
contain new, emerging diarrhoeal pathogens, it is of great importance to be
able to monitor their occurrence in developing countries. We will also better
understand the virulence of asromonads. This means better means to understand
the epidemiology of diarrhoeal disease, and the distribution pattern in the
epvironment, in the community and in hospitalized patients. Such information
will be of great importance to develop new strategies for controlling
diarrhoeal diseases in endemic aress of developing countries including

Bangladesh.



11. BACKGROUND
General characteristics of Aeromonds spp -

nccording to the ninth edition of Bergey’s manual, the genus Aeroponas be longs
to the family Fﬁbribﬁéce&e, which also contains the Vibiic spp., Ples10nonas.,
and Photobacterium {Bergeys manual). The aeromonads are gram-negative, rod-
shaped, fermentative bacteria, and are easily diFferentiated from members of
the family enterobacteriaceae by their positive oxidase reaction, and from
vibrio spp. mainly by their resistance to the vibriostatic agent 0/129.
Recently it has been suggested to place asrononads in a separate Family,
Aeromonadaceas (The Third International Workehop on Aeropcnas and P]aﬁ)@mom&é,_

Helsingor, Denmark 1990).

Taxonony

Acrononas spp. are sepérated into two different groups, where the first group
consists of psychrophilic and non-motile A. walmenicick, which cannot Qirow at
37°C and are not pathogeﬁic to human., but are important fish pathogans. The
second group.consists of mescphilic and motile Aeromanias Spp. fhat are found
in human infections. This g@roup wWas originally subdivided into the
phenospecies 4. hyvelrephila, A. sobria and . caviag based on their biochemical
reactions {Popoff, 1984), and later other phenospacies were added to the
list. However, by using DNA hybridization techniques, isolates within theze
phenospecies have been shown to display such a wide variation in DNA
relatedness that they should in fact be of different species (Popoff &1 al.,

1981). A newW classification scheme of Aeromoras into 14 different genospecies



or 0OMA hybridization groups (HGs) has thus been defined (Carnahan <2 Al
1991). However, the identification of aAeromonas to the genospecies level
requires access to special identification technigues and, therefore, cannot be
performed in any labotatory, and for this reason many laboratories perform

jdentification to the phenospecies lavel only.

lsolation, identification and typing of Aercmonas spp.

Acromonas spp. can be isolated on suitable sejective media, usually containing
ampicillin, such as Appicillin-Dextrin agar (ADA) (Havelaar e al.. 1987;
Havelaar et al., 1988), sheep blood agar with ampicillin, or starch-ampicillin
agar. ldentification to the species level can be, e.9. parformed by applyilng
aelected biochemical tests (Altwegy et &l., 1990: Altweagg ef 3l., 19791), byl
using species specific probes (Dorsch et al., 1974), or by commercially
available identification kits such as API or Biolog. For accurate
identification of aeromonads to the genospecies level, DNA hybridization
technigues are of course preferable, but too difficult to be applicable on
large numbers of isolates. However, new sophisticated technigues have been
developed that show good correlation to DMNA hybridization techniques, such as
gas-liquid characterization of fatty acid methyl estérs (FaMEs ) (Osterhoukl
et al., 1991; Huys et al., 1994), or AFLP analysis (Vos e¢ af. 1995; Huys

et al., 1996; Janssen &f al., 1796).

In order to be able to study the epidemiclogy of éeromonads, isolates have to
be typed belo@ the pheno- or genospecies level. several differznt  Lyping
methods can be used for Asromonas spp., e.g. molecular methods, such as
ribotyping, RAPD, plasmid profiling, AFLP (Hanninen e af., 1995; Huys =f al.,

1996), chemotyping, such as SDS-PAGE (Mulla et al., 1993; Millership =i &41.,



1993; Hanninen et al., 1995), or phenotyping (Rihn &t .. 1992:; Hannihen
et al., 199%). A serotyping scheme also exists for deroponas spp. (Shimada

et al., 1991).

Distribution of Aercosonas spp.

Aeromonas spp. are widely distributed in fresh water (Kaper et ai., 19813
fAraujo et al., 198%), drinking water suppliss (Havelaar s{ a/l., 1990 Krovacsk
et al., 1992: Huys et al., 1995), sewage, wastewater (fraujo % #4., 12203
Havelaar ef a&l., 1990), and soil (Osborn £f al., 1993). In drinking water,
certain strains of Aeromonas spp. have shown a remarkably high abtility to
persiast over long periods of time (Kbhn ef al., 1992; Kuhn e al., 19%h).
They are common in sea-food, such as shellfish, oysters, and fish (abevta
et al., 1986}, and have been isolated from a number of food products of animal
origin {(Buchanan «¢ al., 1985; Kirov ef al., 19292), and also from vegetables
(Buchanan et gl., 1985; Berrang ef al., 1989). They have alsc been lsolated
in high numbers from processed and cooked feod, which have been storad at Low
temperatures (Fricker et gl., 198%), probably due to their ability to multipiy

al low temperatures.

Diseases caused by Aerogonas spp.

Several Aerowonas species have_ been described as fizh pathogens CAustin
et al., 1993; Esteve ef al., 1994; Paniagua et al., 19%90; Olivier e& ai..
1992). Aeromonas salmonicida causes two severe diseases among cultured fish:
furunculosis (caused by the subspecies 4. salmonicida var. salmonicida) and
infectious dermatitis (caused by the subspecies A. salmonicicds var.

achromegenss). fAccording to the definition, 4. salmonicida cannot grow at
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37° and iz therefore insignificant as a human pathogen; however. OMA
hybridization studies have shown that 4. salmonicida belongs to hybridization
aroup 3, a genospecies that is also found in human faecal material (Kuijper

et al., 19%91).

amorg humans, Aderomenas spp. have been associated with a wide spectrum of
diseases (Janda ef al., 1988; Wadstrom ef 1., 1991), such as gastrointestinal
infections (Aziz et al., 1986; Khardori et al., 1988; Deodhar st al.. 1991;
Havelaar et al., 1992; Kirov, 1993; Begue et al., 1994) including travellers’
diarrhcea (Hanninen et al., 1995), septicaemia (Khardori ei al., L9RSB; Janqa
et al., 1988; Janda et al., 1994), peritonitis (Hunoz =# al., 1994), and wound
infections that are often asscciated with accidents in aquatic environmenls

(Khardori ef al., 1988; Senel ef a&l., 1990).

Pathogenicity of Aeromonas spp.

Racteria belonging to Aeromonas spp. have been identified as common enteric
pathogens from several countries, with a reported isolation rate in stoolz
from diarrhoeal patients of 1.4% (Nigeria) (Ogunsanva et al., 1974), 8.7%

(tourists from Morocco with travellers diarrhoea) (Hanninen et al., 1995), I%

“(Peru) (Beague et al., 1994), or L.8% (India) (Decdhar e# &l., 1971). MHost of

these studies reported Aeromonas hyvorophila, HGL as the most frequently
occurring Aeromonas species (Begue ef al., 1%%4: Deodhar et al.. 1971,
Ogunsanya et &l., 1994): however, among tourists to Morocco with travellers
diarrhoea, A. veronii, biotype scbria, and 4. cavige were the most common

species isolated (Hanninen ef al., 1995).

Although aeromcnads are often isolated from clinical specimens, the guestion

whether they should be regarded as pathogens or not, remains unanswered (Golik



et al., 1290; Janda, 1991; Krovacek ot gl.., 1%24; Pin =f ai., 1995).
Acromonas spp. are known to produce many different extracellular toxins, such
as cytotoxin and enterotoxins (Namdari et al., 1990; Houston £t &1.. 1991;
Majeed et al., 19%4), as well as adhesins (Cahill, 1%90). 1t has aléo been
shown that pathogenicity can be asscciated with certain phenospecias and/or
DNA hybridization groups (HGs) of Aeromornas (Janda and Kokka, 1991; Kokka
et al., 1991; Singh and Sanyal, 1992), and alsc that, within the same HG.
clinical isolates more frequently produce virulence factors than environmental
isolates (Kirov et al., 1994). These findings indicates that, like among many
Entercbacteriacese-speciaes {e.qd. fscherichiia celil), only certain clones of
these bacteria are pathogenic to humans, and this might be orme of the reasons
why they can be found in the intestinal floras of both healthy and diseased
individuals, and why they are relatively rarely sncountered in human diseass,

compared to their abundance in food and water.

Aeromonas spp.. in Bangladesh

In Bangladesh, Aercmonas spp. are abundant in aquatic environments (tslam
et al., 1992), and in patients with diarrhoea (Aziz et &l1., 1986 H;que
et al., 1994; Hossain et al., 1991; Hossain et &l., 1992). As much as 12.1%
of stools Trom infants with diarrhoea contained dQeroacnas spp., comparec to
only 1.4% in healthy control infants (Hossain e; al.. 19927 In a recently
concluded case-control study at the International Centre for Diarrhoeal
Disease Research, Bangladesh (ICDDR,B), Dhaka, 12.2% of children with

diarrhoeza and 4.8% of matched healthy children yielded Aeromonas spp. (Albert

et al., unpublished data).



Preliminary results

nt present in ICODR,B, a collaborative project supnported by B3AREC on
"Riochemical fingerprinting in the epidemiological studies of diarrhoeal
pathogens in Bangladesh” is ongoing. Within the framework of this project, we
have developed a simple biochemical fingerprinting meihod (FhP typing) For
various bacteria that are known to spread between environment and humans, such
as Fibrios (Kithn ef al., 1996a), ilieluding F. cholsrze (Ansaruzzaman e al.,
1996), dAeromoras (Kihn et al., 1992), and various enterobacteria (Mollby
2t al., 1993). Since this method is so simple to use., it can, without any
problems, be used in studies involving several Lthousands of isolates, and is,

therefore, particularly suitable to study bacterial populations from

environmental samples.

Among our important findings was that dAeromorias spp. from patisnts with
diarrhboea, the diversity was much lower than among environmental strains,
indicating that only a minority of 4deromonas strains found in the envircnment
could be found in humans with diarrhoea (Kilhn ef al., 1996¢). We alsc found a
cytotoxin producing PhP type that was dominant among patient isclates but was
absent among environmental strains. By applying FAHE analysis and a highly
discriminating DNA fingerprinting method (AFLP), we could further verify that
these isolates belonging to this PhP type were highly relatsd, atl
represanting A. Avdrophila HGL, and thus are possibly derived from-.a
pathogenic, A. #hAvdravhiila clone., However, the total incidence of toxin
producing isolates was higher among environmental isciates than among patiegﬁ
isolates, and thus, if the strains would not have been subjected to typing,
this finding could never have occurred. These data also indicate a very
useful way to study bacteria that are found in both the environment and in

‘3
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'diseaSQ, bt yet are of uncertain pathogenicity. By typing a large number of
isolates from diseased individuals, from healthy individuals. and from
environmental samples, it is possible to obtain information on the prevalence
of certain groups amonl diseased individuals. Isolates representing. such
groups can then be further characterized, e.g. typed by molecular methods, or

characterized with regard to virulence factors.

In another ongoing project, at the Karolinska Institute, we are now studying
the ¥ibrio floras isolated from healthy and diseased fish, and comparing it
to isolates from other marine organisms and from water, using a combination of
several different typing methods. We have shown, together with research
groups in Denmark, France, Spaiﬁ, Belgium, and UK, after analyzing more than
800 FVibric isolates with seve%al typing methods (ribotyping, serotyping,
plasmid typing, LPS typing, Biolog-typing, ARPI typing and FAME analyais) that
the PhP typing method has a high concordance with other methods used in that
project, and in addition, the highest discriminatory power among unrelated
isclates. We have also found, by using data from combined typing, that the
Fibrios belonging to the same species, but isolatsd from different sources
(different fish species, algae, water and different geographical region5) seem:
to consist of different strains (Kihn et al., 1996), a finding which indicates
that also ahong these bacteria there may_exisL <clones with selected
pathogenicity for different animal species, and thus also possibly different

pathogenicity for humans,

12. WORK PLAN

Aeromonas spp. isolates will be cbtained from a number of different sources as

indicated below.

11



a) Dhaka hospital surveillance study

ICDDR,B’s hospital situsted in Dhaka treats approximately 100,000 patients =a
year for diarrhoea. Of these, a 2% systematic sample (every 50th patient) is
studied in~depth including detection for most of the diarrhozal pathogens.
The diarrhoeal pathogens studied  include: Salwonella spp., Shigella spp.,
P. choleras, Campyvlobacter spp., Acromonas spp., Flesiomonas shigelloides,
diarrhoeagenic £. cedi (enterotoxigenic, enteropathogenic, enterolnvasive,
enterchaemorrhagic, enterocaggregative and diffuse adherent), rotavirus,

crvptosporidium parvum, Giardia lamblia and Entamoeba histolylica.

Most of the surveillance patients are children below % years of age. For the
present study, stool isolates From surveillance patients below 5 years of age
and matched neighbourhood control children without diarrhoea will be utilized.
Oonce the house of a case child is locatgd, a bottle will be spun on the floor
and when it stops, the first house at which direction the open7énd of the
bottle points will be checked to locate a matched child. If a matched child
is not available in the house, the next house will be checked., and so on. The
age-matching of the control child will be within six months of a case child.
The non*diarrhoéal control children will not have a- history of diarrhosa for

the preceding two weeks of the specimen collection.

b) Epidemiologic and ecologic study of V. chwlerae

This is a MNatiomal Institute of Health (NIH)., USA-Funded project based at
ICDDR,B. The duration of the project is 5 years from July 1%%6. The PT of
the project is Professor R. .Bradley Sack, bhased in The Johns Hopkins
Univérsity, UsA. The co-investigators are H.J. Albert, M.5. Islam. 5.M.

Farugue and A.K. Siddigue. 1In this project, ¥F. cholerae isolates from

12



climical cases and environmental samples are heing studied. Howevet, from the
same samples, we will also isolate Aeromonas spp. and utilize them for the
present study. & brief description of the project is as follows:. Fqu
sentinel survelllance centres %re being set up in the nerth, centre, south and
western parte of Bangladesh to study cholera. Each centre has a population of
approximately 200,000, and is served by a primary health care clinic.
Physicians will visit the surveillance centres every two wesks for three
successive days and study all cases of diarrhoea. Rectal swabs will be
collected for the study of F. cholerae. 1In addition, surface water, sediment
and zooplankton and phytoplankton will be collected every two weeks from two
selected ponds and two river sites from each surveillance area. These water
sources are used by the population for washing, bathing and alsec for cookingu.
Specimen collection from patients and the environment will take place at the
same time. It is estimated that at least 800 cases of diarrhoea will be seen

from all four sentinel sites during a year.

13. LABORATORY METHODS
I1soclation of Aerosonas spp. from rectal swabs

Rectal swabs will be transported in Cary-Blair medium at ambient temperature
to the laboratory. They will be directly inoculated onhto taurocholate-
tellurite-gelatin agar (TTGA, Monsut’s medium) (Monsur, 1961) as well as after
enrichment for 8 hours at 37°C in bile-peptone-water (BPW). Oxidase positive
colonies will be identified as V. choleras or Aercomonas spp. by standa?h
methods (Janda et al., 1995). In ICDDR,B laboratory, it has been shown thgt

the isclation rate of deromonas spp. using BPYW enrichment and plating on TTGA

is superior to iscolation on ampicillin-blood agar {(unpublished data).

[
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" Isolation of Aeromontas spp. from environmental samples

Surface water will be collected from 5 cm below the surface using pre-
sterilized 1 litre bottles. Sediment samples will be collected by means of a
core samplér and stored in 4 oz glass bottles. Using a 20 um mesh size net.,
plankton samples will be collected from water samples. Using a larger mesh

plankton net, zooplankton and phytoplankton will be separated in the

laboratory. All samples will be transported to the laboratory in an ice box

in an insulated foam box with ice packs.

The plankton samples will be homegenized in a tissue grinder. fen ml of
plankton homogenate, 50 ml of water, and I g of sediment will be enriched
separately in BPW and subcultured onto TTGA. Suspected Asromonsas spp.

colonies will be identified as above.

Estimated number of isolates available for the study

We plan to collect Aeromornas spp. 1solates during a one-year period from the

above mentioned sources.

Dhaka hospital surveillance: From an estimated 2000 patients, 1600 will be
paediatric patients. At a 10% isclation rate. 1600 padiatric patients will

yield 160 isolates.

Uhaka Shisfiv Hospital control children: 0t a 4% isolation rate, 1600 control

children will yield 64 isolates.

Field sentinel survelllance patfents: At a 2% isolation rate, 800 patients

from all four surveillance sites will yield 64 isolates.



Environmental isclates: At least one sample each of surface water. sediment.,
phytoplankton and zooplankton from each of 2 pends and 2 rivers from 4
sentinel sites samples, 26 times a year, will yield 1248 samples. 6 prévious
astudy has shown that isolation of Aerowmonas spp. From eﬁvironment is as high
as 37% (Islam et al., 1992). At this isolation rate, 1248 samples will yield

462 1isolates., Since the number of environmental isolates 3

)

disproportionately highgr compared to human isolates, every third isolate will
be selected fTor further study. This will yield approximately 150 isolates.
All the Aeromonas spp. isolates will be stored in Luria broth with 15%

glycerol at -70°C until studied.

PhP typing of Aecromorias spp. isolates

Acromonds spp. stock will be subcultured onto McConkey agar, and colonies
transferred direct;y into the automated PhP biochemical fingerprinting plates,
which are read kinetically as described earlier (Mollby ef al.. 1993.) .
According to the data obtained from the PRhP system., the isolates will be
subdivided into phenotypes, and isolates representing relevant phenotypes can
be selected for further studies (Fig. 1). The diversity of bacteria belonging
to the relevant groups are calculated (Bianchi b oal., L2 fAtlas ed A1,
1984; Kihn ef al., 1991) and compared between bacterial populations From
environmental samples, healthy controls and patients with diarrhoea. A lower
diversity among bacteria from patients wifh diarrhoea than among those
isolated from other sources is a first indication of the predominance of
certain clones, and isolates representing PhP types pﬁedomjnating amorng

patients will be carefully studied.

15
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Species identification of Aeromonas spp.

The phenospecies and hybridization group analysis of PhP types of interest
will be carried out by fatty acid methyl ester (FAME) profile and amplified
fragment length polymorphism (AFLP) analysis in the laboratory of Ors. G. tHuys
and K. Kersters at the University of Gent, Belgium. "The methods have been

descried previously (Huys et al., 1995, 1996h).

Subtyping of Aeromonas spp.

Initially, a small collection of strains from the different sources will be
subtyped by ribotyping (Farugue et al., 1995), polymorphism in the 165-238
spacer regions of bacterial rRNA genes by the use of PCR (Kostman et %1.,
1992) and enterobactérial repetitive intergenic consensus (ERIC) PCR (Rivera.
et al., 1995). The method that giQes maximum discrimination betwsen strains

will be chosen subsequently to subtype PhP types of interest.

Based on the data on PhP type, gencspecies, hybridization group and subtvpe,
clones predominant in human infection, in the environment and common to both
environment and humans will be determined. Selected virulence properties
listed below will be determined in these clones. The association of any
virulence property(ies) with particular clones will be ascertained. This wiil

help determine the pathogenic potential of particular clones.

Determination of virulence properties

Jhe virulence properties that will be determined are cyhtotoxin, enterotoxin,
haemolysin, HEp~2 cell adherence, HEp-2 c¢ell invasiveness and

auvtoagglutination.

15



Cviotoxin and enierotoxin: The organisms will be grown in double-strenqth
tryptic soy broth as shaker cultures at 37°C for 20 hours. Cell-freae
Filtrates will be tested in Vero cells for cytotoxin. For enterotoxin
preduction, organisms will be grown in Casamino Acids-~-yeast extract ICﬂYE)
broth as shaker cultures at 37°C for Zb hours. Cell-free filtrates will be

tested in adrenal tumoui Y1 cells for cholera toxin-like enterotoxin.

Hzemolysin: The organisms will be grown in heart infusion broth as stationary
culture at 379C for 20 yours. The culture supernatant will be tested for

haemolytic activity wsing sheep erythrocytes.

HEp-2 cell adherence and invasiveness will be carried out as described

previously (Watson ef al., 1985; Neves ef al., 1994).
Autoagglutination will be done as described previcusly (Janda et a/., 1987);
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15. TIHE-FRANKE

First 14 months:

Collecticn of Aeromenias isolates From children with diart hoea,
healthy controls and environmental samples, and PhP typing of

isolates.

Last 10 months:

Subtyping of selected PhP types, determination of clones of
interest and report writing.

16. [ITEMIZED TASKS OF INVESTtGATORS

M. John Albert

M. Sirajul lsalm
A.3.G. Faruaue

Shah M. Faruque

A.K. Siddique

R. Bradley Sack

Roland M&llby
1nger Kihn
Mohammad Katouli

G. Huys
K. Kersters

Coordinate all work

Responsible for collection of environmental
samples and stool samples From children

Respeonsible for molecular subtyping

Responisible for collection of stool samples from
diarrhoeal patients in the field and of c¢linical
and epidemiclogical data

Overall coordinator of NIH cholera project

Advice on PhP typing

Responsible for subtyping by FAME profile and
AFLP

24



17. BUDGET

SUMMARY
ICDDR, B Karolinska Inastitute Tokbal
July-bDec, 1996 .O 13,000 1O, 000
1997 30,000 25,000 55,000
1998 27,000 25,000 52.000
Total Uss 57,000 40,000 L17,000

There is no budget allocation for ICODR,8 for July-Uecember 1994,



DETAILED BUDGET

a) Budget for July-December, 1926 N

SAREC contribution
administered by
SWE Inst.for

Cost items ICDOR, B SWE Inst. Total
Salaries 0 4,000 4,000
Consumables 0 4,000 4,000
Literature O 0 O
Overhead ' 0 2,000 2,000

Subtotal 0 10,000 16,000
Equipment Q : ) Q
Travel o) O ' (8
Subsistence grants 0] 0 O
Unforesesn 0 ¢ O

TOTAL uss o) PO, 000 10,000

For ICDDR,B no budget is allocated for Julv-Dacember, 199¢




b) Budaat for full year 1997

SAREC contribution

* administered by
SWE Inst.for .

Cost items ICDDR, 8 SWE Inst. Total
Salaries™ 11,462 14,286 05,749
Consumables 15,588 2,657 18, 24%
Literature 450 200 &50
Ovarhead (20%) O 4,000 4,00C¢
Subtotal ‘ 27,500 21,143 48,6475
Equipment O 0 O
Travel + per diem 2,500 2,857 5,357
Subsistence grants O 0] O
Unforeseen 0 1,000 1,000
Total uss ' Z0,000 25,000 55,000

*Salaries of technical staff only are budgeted

27.



c) Rucdget for full yesar 1998

SAREC contribution
administered by
SWE Inst.for

Cost items ICDDR,E SWE Inst. Total
Salaries* 12,035 14,236 26,321
Consumables ‘ ‘ 13,015 2,657 15,4672
Literature | 450 200 &50
Overhead (20%) C 4,000 4,000

Subtotal 25,500 21,1432 4¢€ , 645
Equipment 0 0 O
Travel + per diem 1,500 2.857 4,557
Subsistence grants C 0 0
Unforessen ‘ 0 1,000 1,000

Total uss 27,000 25,000 52,000

*Salaries of technical staff only are budgetbted

MIA:mh/JIBG: ECHOLR2. PRT
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RESPONSE TO REFEREES’® COMMENTS

Referee 1

It has been pointed out that in the itemiaed task, 1t was
not indicated as to who wil) be responsible for collecting

and analyzing clinical data. This is the task of Dr.
Siddique, which is now indicated on paage 24.

Another point was the multiplication of Aeromonas spo.

during transport. This does not matter as we ars

relying on gquantitative data. We will also be analvzing
thase isolates from the primary plate as well as afte|

enrichment.

Referee 2

Thers were no major comments from this referee.
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Detailed cComments

Please briefly provide your opinions of this proposal, giving
special attention to the originality and feasibility of the ,
project, jits potential for providing new knowledge and the
justification of financial support sought; include suggestions for

modifications (scientific or financial)} where you feel thay are
justified. ‘

(Use édditiqnal Pages if necessary)
)

Title:

Reviewer:
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"Ecological and epidemiologic'al studies on Aeromonas spp. in Bangladesh with special
emphasis on their spread between the environment and the humans'

Reviewer: .
]

DETAILED COMMENTS
General

Despite of numerous previous studies, the clinical significance of Aeromonas species is still
open. The study now planned to be carried out at the International Centre for Diarrhoeal Disease
Research has surely an important impact to better understanding the potential clonal nature of
clinically important 4eromonas isolates. The study is a well planned continuation to that work
published by the same investigators very recently (in February 1997) in the Journal of Clinical
Microbiology. However, there are a few points I would like to address to the study group for
consideration.

Collection and analyzing the isolates

L. The collection of Aeromonas isolates is very well organised to reflect the epidemiology of
clinical as well as environmental strains throughout the year and in various geographical
areas of the country.

The investigators estimate that a total of almost 450 Aeromonas isolates will be collected. A
subset of isolates, selected on the basis of results obtained by one typing method |
(phenotyping by PhP method), wiil subsequently be characterized by other typing methods
and by determination of certain virulence properties. [ assume that the investigators have
already carefully considered that this selection do not bias their final resuits and conclusions.

2. The study plan includes a good plan for collecting and thorough typing of the strains. There
is also a list of the investigators who are responsible for itemized tasks. However, no
investigator seems to be responsible for collecting and analyzing clinical data of the
diarrhoeal patients and compiling these results with the characteristics of the isolates.

3. A critical point is the quality of a stool sample taken from a diarrhoeal patient; microbial
findings often differ with differing quality of the specimens. Everybody who has been
working at a routine clinical microbiological laboratory and cultured routinely taken stool
specimens knows that a sample sent to the laboratory as a diarrhoeal specimen may, in fact,
not be a diarrhoeal specimen at all. Thus, [ am suggesting that the quality of the specimens
should somehow be recorded. '

.,,:
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4.  Aeromonas spp. may multiply at ambient temperature as well as in the fridge in different |
transport tubes, including Cary-Blair medium. Thus, I find it important that the preservation
and transport time of each specimen is as equal as possible before the culture.

5. There is a general opinion that a diarrhoeal stool specimen commonly contains abundantly
the pathogen(s) causing that diarrhoea. Thus. an organism detected after enrichment only
may not be a cause of the diarthoea. Indeed, if the quality of the enrichment medium is high
it will, during an 8 hour incubation, enrich e.g. 10 Aeromonas cells (which may have
nothing to do with diarrhoeal symptoms) to an abundant growth (10® cells/tube). Thus, I
would be worried about analyzing only isolates collected after enrichment. The similar
situation concemns Sa/monella findings. Their number as causative agents in most studies is
overestimated because of the traditional use of enrichment for the Sa/monellae but not for
other enteric pathogens. Therefore, I would consider analyzing the isolates detected on the
primary culture plate separately from those only found after enrichment.

The time period of the study

It has been planned to collect and type by the PhP method the estimated 438 isolates during the
first 18 month period. The one year collection time of the strains seems to be very reasonable.
However, I find 6 more months to be quite a long time for the PhP typing; [ would propose only
2 months. On the other hand, 6 months for characterizing further the selected PhP types and for
writing reports might be far too short; I would extend that latter period.

The budget

It is very difficult to say anything about the budget of the project. It seems to be hi gher than [
would be expecting if calculating the costs according to the Finnish price level. Still, nothing has
been budgeted for the FAME and AFLP profiling of the strains.

Slightly more than half (US$ 60,000) of the total budget goes to the investigator(s) of the
Karolinska Institute who are responsible for the advice on PhP typing. As far as I can see, the
PhP typing being an automated method is not as laborous as some other parts (ribo- or ERIC-
typing and determination of virulence properties) of the study. Especially, the budget for the
salaries of the Swedish Institute seems to be quite high, the budget for the consumables,

however, very reasonable. On the other hand, the budget of consumables for the [(CDDR,B is
quite high.
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justified.
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Detailed comments:

Aeromonas are an interesting group of enteric pathogens whose significance has never
really been clearly understood. The reason for this hiatus in our knowledge on Aeromonas
spp- is because the organisms teside both in the environment and are also associated with
clinical infection. Most previous studies have not clearly addressed this issue and therefore,
the clinical status of Aeromonas spp. has remained in limbo.

The proposal submitted by Dr. Albert and co-investigators is an excellently designed
study which goes into the crux of defining this difference using state of the art molecular
techniques. The importance of such a project is that it will be able to define traits which
clearly differentiate between environmental and pathogenic Aeromonas spp.

Aeromonas spp. per se are not the most important of enteropathogens in developing
countries like Bangladesh where Vibrio cholerae and diarthoeagenic Escherichia coli
transcend all other enteropathogens in terms of incidence. However, the 1mponance of
studying Aeromonas lies in the fact that these species which are ubiquitous in the
environment contribute in genetic transfers which inevitably take place in the environment
as has been shown by Dr. Albert and co-workers who have demonstrated cross-reactivity in
diagnostic antisera prepared against Aeromonas with Vibrio cholerae 0139.

In view of the above, I strongly support the proposal w1thout any reservations and 1
look forward to sce the results of this project.



