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Abstract Summary :

Newly developed methods for the detection of V. cholerae Ol in the
aquatic environment of Bangladesh during inter-epidemic periods wil

be evaluated. These methods involve the use of a fluorescent-labele

s

i

al

anti-serum specific for V. cholerae ©Ol, and examination for stained

cells using epifluorescent microscopy, in conjunction with recovery

media for resucitating stressed cells in the water.

The survival of V. cholerae 0Ol in tle aquatic environment will be

studied under conditions which more closely approach field conditions,

by use of submersible diffusion chambers. Environmental parameters

effecting the survival of V. cholerae Ol in the aquatic environment



will be examined. The virulence and bioclogical activity of stressed cells
of V. cholerae Ol recovered from the aquatic environment during inter-epidemic

periOGS'will‘Béfevaluated.

Ecological studies currently in progress concerning the distribution of

V. parahaemolyticus in the aquatic environment will be conpleted,

Molecular genetic techniques will be employed to campare characteristics
of strains of V. cholerae Ol iscolated from the aguatic environment during

inter-epidemic and epidemic periods of cholera.

Amalgamation of the results from these studies will yield significant
insight into the role of the aquatic environment'ag an extra-intestinal

reservoir of V. cholerae 0l ‘during inter-epidemic periods.
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a. Ethical_Review Committee

b. Research Review Committee

c. Director :
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SECTION IT ~ RESEARCH PLAN

A. INTRODUCTION

N

Ifﬁbbjectivee:'¥he major objectives of this research project are to

determine: 1) morphological, cultural and survival properties of Vibrio

cholerae serovar 01 in the aquatlc environment durlng 1nter-epidem1c and

epidemic periods of choiera-.Z) phy51ochemlca1 and blotlc parameters
e

. LU SP R
B . : Tal P DO e

influencing the distributxon of v. cholerae and related pathogenlc vibrlos

b Lewn o D LTHSD

: VLA
or

in differents aquatlc environment (sweet, brackish & sea water), 3) the
efficacy of recovery media and a direct microscopic technlque for the

detection of "stressed” cells of V. cholerae Ol in the aqu5£i& enviromment;
4) specific niches in the aquatlc environment which harbcur V. choierae ; ;
ol between'choiera'epiéemics; 5) toxigenic poteﬁtial ofd“stressed" cells

grown undef ‘very low nutrient conditions; and 6) molecular genetic

charactérization of ngcholefae 0l strains isolated during the inter-epidemic
e s : : ot
and epidemic pericds of cholera.

The project described herein has been designed to eveloapeﬁth£¢pot§ntiak

‘ofvtoxigenic and so-called non-toxigenic strains of g;_cholerae oL go

maiptainryiability ahd_oapability to produceitoxin(s) in the.aqpotig,ehvirgnment,
particularly between cholera epldemics. Ev1dence that the aquatlc enV1r2hmenc
o [P T , B -

is the source of stralns associated with cases of chelera each season, will

p

be sought using ecologloal and molecular genetic invest1gat1on procedures.lﬂ

Commensurate with these objectives wil;dpe the evaluation of newly-developed
methods for detection of V. cholerae 0l in environmental samples. A two-year
-study period will, accordingly, permit analysis of the properties of isolates-

collected during at least three inter-epidemic periods.



Evaluation of the properties of Y; cholerae Ol in the natural aquatic
environment at times of high, as well as low, incidence of cholera in the local
community will provide an important contribution to the overall epidemiological
understanding of the disease and its control. The study will, thesefore;.he-
of considerable relevance to the diarrhoeal disease research direoyives at

the centre.

2. Background Considerable advances have been made in the understandlng,

at the molecular 1evel, of the pathogene51s of cholera. Comparatlvely litfle

‘_,.-.-

progress, however, has been made in eluc1dat1ng the factors involved in the
o Lowe ey . 3 P ot :

inevitable development of cholera epldemics in Bangladesh each year.

- Lot e .

The seasoaallty of_cholera‘in Bangladesh can bexdocnmented,from epidemio-
logical data. _Cholega due”to“thnglggg ”Biovas of Ef:cholerae Ol,occurs“ln the
post monsoon pesiod and colncides”yitb the fall in water level,_and changing .
air semperature.‘_Ihe incidence of cholera in comgunities ther falls with the
startfof pge cooler season. Nevertheless,lepidemiological data has f?}%ﬁ@u%?
indicate the principal reservoir of‘g, cholerae 01 duridd the ipter—epiq%@}c
period.. Alternatives reservoirs suggested to date are man, animals, the local

aquatic environment, and a combination of all of these.

Demwographic and epidemiological studies are providing a greater insight

_into the spread of the disease. For ekample, the incidence of cholera is
- ey 2 L - . < Lo e T
apparently higher in a fishing community than an agricultural community.

Thus, increased contact ' with the aquatic environment, containing V. cholerae 01,
may result in 1ncreased lncidence of disease in this section of the communlty
(data summarized from unpublished orlginal data compiled by Dr. R 1. Glass and

BRSSPI TR e W o b

co—workers at ICDDR B Dacca).

i i!‘[\\f‘f,b‘,“‘r{"



For these, and other reasons outlined below, the present study has Peen
designed to elucidate the potential and significance of g, cholerae 01 to
versist in selected aquatic environment between cholera seasons.

Evidence is now rapidly accumulating which strongly suggests that V.
cholerae 0l strains can be meihtained for prolonged periods of time in aquatic
environments. Tradltlonally, epldemlologlsts have considered that the human
intestiné was the sole reservoir of.Vllehq;gggg_Ql and that extrajintestinal
survival was lmmlted (Pollltzer, 1959; Felseﬁfeld, 1974). More recent reports
of ecological studies in Enélaﬁd:(éeshford gg;gi., 1979; Lee et al., 1982),
America (Colwell et al., 1977; Bla}.ce'gt_:_ al., 1980; Colwell et al., 1981) Australia,
(Rogers'géiég.,‘iésb} aﬁdrdepan éFukimi, 1379) now strongly suggest that‘g,
cholerae exiéts iﬁﬁthe aquetic eﬁvironment and its presence is not necessarily
dnpendent on the 1nput of faecal material (Feacham, 1981) Indeed, the hypo-

thesis has been made that the aquatic environment is the natural reserv01r of V.

cholerae (Colwell et al., 1977).

Conclusions from ecological studies reported to date on V. cholerae!

(01 angd

non~0l serovars) indicate:‘ surveval and growth of non-toxigenic serovars is
strongly influenced by water temperature (Weqt 1980; Lee et al., 1982; Vest and
Lee, 1982; unpublished data of The Sea Geent Programrworklﬁg greup on Vlbrlo
cnolerae) association of Vv, cholerae with planktonlc ﬁeﬁbers of the aquﬁtlc

environment results in prolonged survival of the pathogeﬁleu£51de the humanv
1ntest1ne (Hug, et al., 1982); strains ean remain v1able'aﬁd seeuteate respon51ve
under conditions of low Femperature and low nutrient bue fell to grown on nutrient-
rich media, suggesting a non-lethal stressing process“(singlegon et al., 1982a,
1982b). The latter observation may indicate that teaditional i;olation metheds,
using alkaline peptone water and TCBS agar, may not recover V. cholerae 01 during

the inter-epidemic period if the organisms are subjected to stress conditions -

and/or non-optimal growth conditions of salinity, temperature, etc. This has been



reinforced by the observatioﬁs at tﬁe University ofLMaryland gpd a collgborating
clinical laborator§ in Louisiana where a fluorescent-labeled antibody/epifluorescent
microscopy method has shown that éells in alkaline peptone water failrto grow on
nutrient—ri;h plating media.(H.ns. Xu, W.C. Roberts and R.R. Colwell; unpublished
results);

Tﬁé Autrient and temperature conditions réported by Singleton et al. (1982a,
1982b)3wﬂich caﬁse cells of V. cholerae 01 to become "stressed" resemble features
occurrlng in the cllmate and envircnment during the monsoon period, especially in
estuarles, suggestlng that cells of V. cholerae in the aquatic environment of
Bangladesh may fail to be recovered by the use of inhibitory media and high
incubationrtemperatures. A previous study under‘the auspices of ICDDR,B was
initiated by W.M. Spira (Principal Investigator) and concluded that V. cholerae 0Ol
was rarely isolated from ove; 400 environmental sumples cultured on staxch agar
after enrichment in alkaline peptone water. From recent data gathered at the
University of Maryland, it appears stressed cells would fail to be cultured by
this method. A pilot study has been started to detect V. cholerae 0Ol in the
aguatic environment of.Bangladesh during the inter-epidemic periods (ICDDR,B-
University of Maryland collaborative research protocol). The fluorescent-labeled
antibody/epifluorescent microscopy method will be used, in conjunction with recovery
using non-inhibitory resucsitation media, for detection of the organism.

The toxigenicity of stresséd Q Cholerae 01 cells has not been fully evaluated.
In. giggg_culture of V. cholerae 01 under low nutrlent conditions has been per-
Farmed at ICDDR B (Dacca}). These cells remain tox1gen1c when determlned by the
rabbit 11ea1 loop technique (Table 1). However, the toxigenlcity of stressed
cells recovered from the aquatic environment during inter-epidemic perlods is

not known and is of great 51gn1f1cance to the overall understandlng of the

epldemlology of the disease.



Much of the data on the ecology of V. cholerae 01 have been drawn from
studies in cholera non-endemic areas. The application of these conclusions
and techniques to the study of the ecoclagy of V. cholerae 01 in Bangladesh
environs is, therefore, now required and is expected to vield significant
insights into the epidemiology of the disease in endemic énd non-~endemic
global areas. |

R '
In contrast, V. parahaemolyticus is usually associated with enteritis

in the population of.the coastal areas.and the gbiaemiology of the disease
directly reflects -the marine origin -&f the causative agent. V. parahae-

i o ’ . W
molyticus has an obligate requirement for the ‘sodium ion (Lee, 1972; Reichelt
il B I

i
and Baumann, 1974, Nevertheless, strains phenotypically indistinct from V.
|

parahaemolyticus have been isolated from the freshwater areas of Dacca anF Matlab.

Heological studies are in progtess to ‘investigate the apparent"survival of 21

parahaemolyticus in these .regions and requlre completlon in order for statlstlcal
analysis of data to be performed. -

PR R

Plasmids are a relatively recentdiscévery in Vibrio species and the role of
TR T S i
many of these extrachromosomal'elements rémains to be defined. Only a few ‘
o T R Lo T
plaswids fround in V. Sh?leraeﬂhaﬁe”beeﬁ“éﬁﬁéﬁed‘ekteﬁsively. Two sex plasmids

Lol

have been descrlbed {Bhaskaran-and'-Sinhi,’ 19?1 Bhaskaran et al 1973) whlch

appear to cause a decrease in tox1n'productlon {Sinha and Srlvastava 1978) Until

recently, antibiotic resistance (R) plasmids were rarely found in H, cholerae ol

{O'Gragdy et al., 1976). However, strains carrylng R plasmids have begun to feature
3

in cholera outbreaks, notably 1w Tanzania’ (Mhaulu et al., 1979) and in Ba%gladesh

(Glass et al., 198). The plasmidg” belong to lncompatlblllty group C (Thr%lfall et al.,
- £
1281). Interestingly, these plasmid-carrying strains fall to be 1solatedrafter
;“:. wES] |
the outbreaks. The reason for the rapid emergence and subsequent dlsappearance of
rrt

these R plasmid-containing strains of V. cholerae 0l is not known. The p0331b111ty

that the strains acquire, and lose, plasmids in the aquatic environment requires



investigation, It is possible that antibiotic-resistant V. cholerae 01 strains
appear in the, agumatic environment before emerging in the human population, thus
providing an eaxly indication of disease which would not respond to a regime or
tetracycline,treagment.

The rapid emergence of molegular genetic characterization teghniqesaas
routine laboratory methodologies is now allowing their application to other
fields of research. The present study will amalgamate;ghgagésciplinesigf
microbial epologytand moleculgr genetics to provide a greater understanding of
one aspect of the epidemiology of cholgra, i.e., the role of the agquatic .
environment in the spread and maintenance of disease in the local human popu1§~
tion. . R ‘ . e

3. Rationale: Climatic:andﬁaquatic environmental conditions appear to
strongly influence the epidemiclogy of cholera and therefore, imply that thesg
parameters must also effect the properties of the causative agent, V. cholerae. , .
serovar Q0l. Recent studies have demonstrated that V. cholerae 0l can become.
stressed, and subsequently nonsculturable, under conditions which resemble those
of the aquatic environment in inter-epidemic periods. Acc9rd;ngly, the &on-
clusions from p:gyious_ecologica; studies and .survival experiments may now need
to be revised. Failure to isolate, the organism may, in fact, be attributable
to the uge of lethal recovery techniques rathgr than an absence of oxganisms in. .
the water. A . . N : i L B

The present study will incorporate recovery procedures to overcome.the = . .
pos§ibility.of sub-lethal étressing.of cells in-thekanggic environment; SﬁudigsL
are also designed.to assess the significance of V. €holerae 01 in the aguatic
environment during inter-eﬁidemic as well as epidemic periods of the di#ease.-.

.- Studies on. V. parahaemolyticus, currently in progress, will be completed.

This study will.be the most detailed examination to date of the distribution .,



of this pathogen in the aquatic environments of Bangladesh.
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SPECIFIC AIMS

i. Evaluation of non-selective recovery procedures for the isolation of

Pt

V. cholerae 0l from waters and other aquatic environmental samples

during the inter-epidemic pericd.

2. Detection of stressed cells of y} cholerae Ol in the aguatic environment
using a newly-described fluorescent-labeled antibody technique and

determination of morphological properties of these cells.

3. Comparison of in situ survival patterns of V. cholerae Ol in waters of Dacca &

Matlab during the inter-epidemic and epidemic pericds.

4. Identification of specific forms of plankton associated with survival

of V. cholerae 0Ol in the aguatic environment.

5. Determination of the toxigenicity of V. cholerae Ol strains isolated

during the inter-epidemic pericds by the recovery techniques.

6. Confirmation that toxigenic strains of V. cholerae Ol remain viable
and capable of producing significant amounts of cholera toxin when

cultured under conditions of low nutrient.

7. Plasmid analysis of V. cholerae Ol strains isclated from the aquatic
environment throughout the study period in order to detect the emergence,
or the reservoir, of multiple-antibiotic resistant (MARV) strains of

v. cholerae 0Ql.
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" ey ‘ v
C. MATERIALS AND METHODS

a. Environmental sampling. The following sites will be sampled: Dacca,
Buriganga River between Swarighat and the water purification plant; Matlab,

Dhonogoda River w1th1n tw0 miles east and west of the ICBDR, B Canal mouth, as
o lr‘."'

well as the canal itself Teknaf the Naf River and 1ts estuary, and the sites

where prev1ous sampllnghave been performed.

b. pllng procedures. Top and mlddle level water samples will be collected
in presterlllZEd 500 ml plastic bottles and transported to the laboratory for
proce551ng. Representatlve samples will be retalned and frozen for ch m;cal

. gL W IR '

analy51s (alkalinity, nltrate, nltrate, cnlorlde, copper, Palcaum magne31um and
sulooote)da+'o‘iater date, Samples of plankton will be collected u51ng a No. 20
(77 u mesh) net after towing for sufficient time to obtain 0.5 to 1 g wet waeight
material. A portion of each sample will be fixed in formaldehyde for examination
by microscopy, as well as identification_of plankton te.the genus -level. Fish
will be obtained as f;eoh as possible from commercial markets and the intestinal

contents, and gills, sampled for V. cholerae 01 and related pathogenic vibrios.

¢. Determinaton of aguatic environmental parameters. fTurbidity will be

determined by secchi disk.. Water ‘temperature, salinity, pH and dissolved

oxygen comtent are determihédfpol§¥g§§5phfoaliy using portable electronic meters.

- f\

d. Bacteriological methods. The methods for igolation of V. parahaemolytlcus

from aguatic environmental samples have been described in ICDDR B protocol
EY 0 e 3o s ariFiee - v R

N

"Comparatlve study of Vibrio E_;ahaemolytlcus and rtlafed organlcms in Teknaf and

NI ’ . R R T

Matlab waters“, and will be used w1thout modlflcatlon in the present study

The methods for recovery of V. cholerae 01 from the aquatic environment have
been summarized in Figure 1. ‘'These methods differ from more traditional schemes

which do not include resucsitation steps. Two recovery broths, salt tryptone

broth (STB) and brain heart infusion (BHI} broth will be compared with alkaline
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peptone water (APW) enrichment and PTP enrichment (Monsur). The composition of

each recovery broth ig given below:

i)

STB
Solution A Solution B
NHs CL - 1.0 MgS0,. 7H,0 - 0,02
NE,NOy - 0.2 Nacl o - lo.o
Na,50, - 0.4 B fe;styéQf;éct - 0.2
KQHPoé - 0.6 Tryptone ‘ - 4.0
KH2PO4 ~ 0.2 ' Water ‘ - %99 ml
Water - 100 mi : |

Adjust pH of both solutions to 7. 6 autoclave separately and mix aseptically

when cool. Aseptically dispense the mlxed solutlon in 15 ml volumes in sterlle

universal bottles.

ii) BHI
Use Difco, (or other brand) brain heart infusion broth made to full
strength according to the manufadturers’ instructions., Adjust éH éo
7.2 before autoclaving. Dispense in 15 ml volumes in uﬁiversal bottiés
! then autoclave. |
iii}égﬂ
‘_Dissolvngacto—peptqne (10 g/1) and NaCl (10 g/1l} in water ana:adjuét
.(pH to 8.6. Dispense in 15 ml volpmes in universal bottles and autoclave.
iy).TTP H o e : B COLEA

Dlssolve Bacto peptone lo g/l Nacl (10 g/1) and Na-Taurocholate

5 g/l in water and adjust pH to 9.0. Dlspense in 15 ml«volumes in

unlversal container and autoclave. Add K—Tellurile solution to a final

v b

concentration of 1t 100000 while u51ng.

I

The selective plating medium for 1solatlon of V. cholerae Ol is TTGA agar

(Meonsur). Colonies typical of V. cholerae 01 w111 be picked and streaked for purity

on gelatin agar. Sens:tiv1ty to the vibriostatic agent (0/129) will be tested on

the ‘gelatin agar plate using discs saturated with 10 jug'and 150 ng 0/129, Strains

sensitive to 0/129, oxidase-positive and producing gelatinase will be screened
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for possession of the 01 antigen with 01 polyvalent antiserum. Strains giving
a positive slide agglutlnatlon will be identified blOChemlCallY as V. cholerae

using the' protocols currently 1n use at ICDDR, B centre. Re51stance|to

antibidotic compounds will be determlned by dlSC diffusion, as well as minimum

'“inhibitory‘concentration, metﬁods'descrlbed by Collins and Lyne (1976).

" Other environmental samples (se&iment, plankton and plant) will be en-

L

'riChed*ihfthe‘recovery media- detalled in Figure 1 following homogenlzatlon in a

solution of ‘tach” enrichment broth.

I
e. Epifluorescent microscopv. A fluorescent labeled antiserum 5pec1f1c

for. V.. “cholérae 01 has- been prepared at the Unlver51ty of Maryland and used to

stain heatﬂflxed slldes of subcultures collected at varlous stages of enrichment

outlinéd tin” Figure 1. These slldes can be kept frozen untll exam1nat10n. Stained

“slides will be ‘examined u51ng a standard brightfield mlcroscope equlpped w1th an

%

eplfluorescence condensor, quartz halogen lamp, band fllter, beam splltter and

- barrier’ filter to produce coherent 1lght around 560 nm wavelength to detect

fluoresceht'ieothiocyaﬁate—labeled antiserum bound to cells of V. cholerae 01.

£, ;E'eitu survival studies. Polycarbonate membrane-plexiglass survival

chambers, based on the orlglnal deSLgm of mcFeters and Stuart (1972}, w111 be
used to determlne the behav1or of V. cholerae 01 olaced -in the aquatlﬁ enV1ron—
ment during the-lnter~ep1dem1c and epidemic chelera periods. An exgl%deq dia-
gram of a chamber is preeented in Fig. 2. A chamberconSLStlncof three sectlons
of machined plexiglass (A,B,C) which are held together by 51x'sta1nless steel
nuts and bolts runn1no thtoegh the serroundlng body of the central lumen.‘ A.
polycarbonate membrane fllter {Nucleopore Co.) of 0 4 cm pore size andl75 mm
diameter is 9051t1oned either side of the central spacer (C) and held in place
by the endplates (A and B) when the chamber is bolted together. Thus a central

enclosed area is formed with a capac1ty of 20 ml and closed at both ends by

membrane. Polycarbonate membranes have the advantage of being less‘biooegradable
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then“ceiiulose membranes. Two 18~gauge‘stain1ess steel hypodermic needles

(b end E} .a;; fitted into the top of the central spacer to allow filling and
withdrawai of samples. Caps for the needles are: made by filling cut-down ends
e;.plastic syringes eith epoxy resin, These chambers are aveilable at the Uni-
versity of Maryland and heve been used by one of the_inveseigators to illustrate
the survival characteristics of non-01 z, cholerae in waters of England (West,
l§80; West and Lee, 1982). Chambers will be suspended in waters of the Matlab

and Dacca areas.

g. Toxin productlon,by'envxronmentalkrstreqsed strains of V. cholerae 01.

-

Isolates recovered from the agquatic environment during the inter-epidemic
‘period will'be screened for cholera toxin production,and diarrhoeogenic
potentlal in the rabbit Ileal Ioop test, ch:nese hamster ovary assay and enzyme-
llnked 1mmunosorbent assay us*ng the schemes currently in use at the ICDDR, B
Centre. 1In addltlon, these strains will be cultured in vitro under conditions
of higﬁ end'low nutrient levelsrip a defined salts medium (Singleton et al.,
léézei to determine the minimum level of nutrient required to maintain viability
and blologlcal activity in cells of V. cholerae 01. An initial stooy at the
IC;bR B Centre has demonstrated that strains of V. cholerae 01 remaln viable,
dnd oapable of produelng fluid accumulations in rabbit ileal loops, when

., )

malntalned in nutrient levels as low as 100 Ug/L tryptone (West, Hug and

Colwell, unpublished data, Table 1).

I

h. “Plasmid characterizations. DNA restriction fragment analysis can be

used to 1nvest1gate the molecular identity of plasm1d5. Restriction enzymes
endonucleases whlch recognlze 4 specific base sequence in DNA and effect double
stranded sc1551ons within or near the recogqltlon sequence, will be used to
produce DNA fragments that can be eeparated on the basis of size by agarose

gel electrophore51s. A considerable number of diffe;ent restriction endonucleases

w1th dlfferent base sequence specificities have been characterized and some are
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available commercially. When treated with a restriction endonuclease, plasmids
with identical base seguences vield an identical set of DNA restriction frag-

ments while plasmids with unrelated base sequences yield diffecent sets of
restriction fragments. HNon-identical plasmids.which have a large region of

o i
base sequence homology in common yield identical fragments plus fragments 2

Creige

unique to each plesﬁid{ Severalrinetrectional texts are now available for
these molecular genetic eccdies.k fﬁe present study will employ methods, Ofv
modificatioh of methods, descrlbed in the manuals compiled by Davis et al. (1980)
as well as those technxques'rev1ewed by Old and Primxose (1981}.

Strains of V. cholerae 01 w1ll be screened for plasmlds using the rade

"in the well ly51s" technlque and hcrlzontal agarose gel electrophore515 method

L
,.“,.

recently develoPed by Newland (1981) at the Unlver51ty of Maryland. This pro-

!

cedure is currently in use at lCDDR B Dacca. Plasmlds from stralns will be

characterized by molecular welght, as well as restrlctzon enzyme digest analysms._”'
- I

Large scale purlflcatlon of plasmxd DNA from V. cholerae strains w1ll be pre—

pared from approx1mately 500 ml of cultureb prepared following the method of

'}'\’ oo

Guerry et al. (1973). DA 1n the plasmld enrlched supernatant fluld of the

‘i s

lysates will be purified by cesium chlorlde—ethldlum bromide dye bouyant

centrifugation. Following centrifugation, DNA bands will be visualized by;riewing
’ |
the tubes under UV illumination, and the covalently closed circular (CCC} DNA

I 2} |'] woa
~uog! -

plasmld band will be collected by fractlonatlon (Crosa et al., 1975; Falkow et al
1975). The CCC DNA w111 be dlelQLeé to remove CeCl and ethidium bromlde. Purlty x
of the CCC DNA preparations will be, tested.by gel electrophoresis of the DNA. - If
necessary, the DNA will be further purified by.receﬁtrifugation. Duggleﬁy;?g_gi,“
(1277} ceport that, in general,‘onlyﬂapsingle‘dyewbpuyantudensity-centrifu&ation
step is necessary to obtaln CCC DNA sufflclently pure forlﬁestrlctlon enzyme K

analysis. CCC DNA solutions.willmbe,concenp;ated,pyhd%%}gels against Ficoll.

and the concentrated DNA solutions will be redialysed against buffer. Approximately
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1 ug quantities of bﬁh will be digestéa with.restrictién endonucleases as
described bf Causey and Brﬁwn (1978). A control reaction mixture minus enzyme
will be run to give a preparation of undigested DNA.

Lambda DNA, whose restriction fragments profile is well characterized

(Gottesman and Adhya, 1977}, will be used as a control DNA for the dlgestlon

L
f s

procedure and to provxde restriction fragment molecular welght standards.
The CCC DNA dlgests and undigested CCC DNA w111 be electrophoresed on horlzontal
agarose {0.5-1. 0%) gel slabs approximately 30 cm in length. F0110w1ng electro»

phoresis, gels will be stained w1th ethidium bromide solution and photographed
' Tote s - 'g".r“l,i‘
under UV llght. Plasmxd DNA will be 1n1t1ally dlgested with EcoRl and Hlnd 111
. P N e "-;‘.
endonuclease. Small molecular weight plasmlds whlch have few rpstrlctlon sites

",—--\.
"

will be dlgested with two oY more restrlctlon enzymes. Molecular Similarity

N 1}‘ ‘.f-._ Tayy

between plasmids will be examined by comparison of these restriction enzyme
fragment patterns of mobility (Old and Prlmrose, 1981} Further studies
requiringthe use of radloactlve probes, such as the probe for cholera toxin
genes described by Kaper et al (1981) w111 be performed at the University of
Maryland. Standard methods descr;bed by Davxs et al. (1980) and Old and Prlmrosé

-+

(1981) will be employed for radloactlve studles.

Defination

B o

ke

Sweet water: Comprises river and pond water of Dacca and Matlab where'éalinity
, e ..

ranges from (~0.1 parts par thousand during different times of the yeér@_f'

Brackish water: Comprises river water connected with sea. The water is =
somewrat salty with salinity ranging ‘from 4-5 parts per thousand, This Eﬁpé NEIS
of water is available ‘in"écme parts-of Teknaf and also some rivers in Khulha.
Sea water: mostly water From Béyréf:Béngal and comprises the Teknaf estuaries.

The water is highly salty with 'salinit‘?y 'rangiﬁg from 10 to 30 parts per thousand.
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D. Significance

The inter-epidemic reservoir of V. choleras 0l in Bangladesh stil& remains
to be eluéidated. Ecology studies of V. cholerae Ol in cholera non-endemic areas
strongly suggést that strains can survive for long periods of time in the
aguatic environment, possibly in'a stressed state which mayv&fféct recovery
by traditional methods. Epldemlologlcal and demographlc data on cholera in
Bangladesh now indicate an intimate iiggw;;tween the spread of the disease
and changes in the abiotic and biotic parameters of the aquatig_envirdﬁﬁént.

For these reasons, this study will focus on the isolation and characterization

of V. cholerae 0l“from the aquatic environment 6f Bangladesh during the inter-

. YT
.
4

epidemic periods. Thé appl?g;#iq@ of rééently—developed ecological and molecular
PR dox uir < |

genetic techniques is_expected to yield a greater understanding ‘of the!trans-

mission of cholera.' Yor ex;mple, stfains of V. cholerae 0l isolated from the

inter-epidemic periods and initial cases of cholera in the subsequent. epidemic

season will be compared using molecular genetic charactecrization procedures to

detcxrmine the involvcment of inter-epidemic isolates in initiation of ﬁhe disease

I
in the community. All- isolates from the aquatic environment will be screened

for antibiotic resistance tc provide an insight into the reasons for the recent

emergehce of MARV strains.
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E.. Facilities regquired:

1.

TN UL
cEmE

I

be required in Dacca.

RN TR TR A S

" BY” Animal resources: NeWwZealand white rabbit - 100
s b ©ootoo w0 U Iffant rabbit Y n T Y40
) . . . g ey B ey 4 LS A ¥
NG T AN P (AP e L S b N e B R
7 (e} " Logistical support:

g R e

I}

Automobile transportation in Teknaf 500 miles
e | oReturn trip§” td’ Tekhaf (2 persons fo) - 12 )
10 Hours '

100 Hours -..

canped are o Speedboat.transport in Teknaf

L

Speedboat tréﬁsport in Matlab

L OMEITIGD

{a) Laboratory space- One working table (3 feet 8 feet) will .

Automobile transportatlon in Dacca.., .= _‘8003m11?§}hﬁ5n
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SECTICN III - BUDGET
A. DETALIED RUDGET
- e I_,fir" il, e
1. PERSONNEL SERVICES o Tl e
Percent of L E e ‘E'r 2
T : effort or Annual Projgét$hé&ﬁiﬁément
Name ' Position no. of days Salary \.Takajgﬁ- rqgé??ilar
v . ‘,; E
Dr. M.I. Hug Head, Microb. 108 . § 53,740 - Ji"g'q)l
Dr. R:B: Colwell Prof., Univ. _ 5% ‘ - - h;, -
' of Maryland "~ ' T
Dr. K.M.5. Aziz Asso. Director 5% % 62,080 - 3,1§n
Dr. P.A. West Postdocotoral 15% - ; - .-
‘ \P'Felim' I . ‘ “ ) i ‘ i
Mr. Anwarul Hug Res.Officer/ C25% Tk. 46,990 ~ 131,747 @ = -~
. Grad. Student .
Mrs. Khaleda Haider Sr. Res. Offic. 25% Tk. 50,860 12,715 -
' i AR 3 P
Mr. R. Rahman .Res. Tech. loot  Tk. 45,180 45,180 ., -
Mr. Ansaruzaman, Res. Offic. S50¢  Tk. 35,230 17,615 -
Mr. B. Hossain Sr. Tech. (Res.) 20%  Tk. 36,640 7,328 | .-
; . N
94,585 " 11,165
I fii L
- ;F
2. SUPPLIES AND MATERIALS
Media Petridishes . 2,000

 Laboratory supplies (Chemicals and Glasswares)

3, EQUIPMENT - o
noge ?
4. PATI-;:N'I‘ HOSPITAILIZATI (N - None
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"7 maka Dollar

5. OUTERTIENT CARE - Nene

6. ICDDRYB TRANSPORY

1300 mijes ® Tk. 4.50 per mile ‘land tréiifxsgort 6,000 -
Speedboat 110 hours @ Tk. 105.00 per hour “ot 19550, o

_ 17,400

7. TRAVEL AND TRANSPCRTATTEN OF PERSONS

Exchange of laboratory personnel trips between .
bacca and USA for learning specialized techniques

bacca ~ College Park — Dacca ’ T Cel 600, W

Sampligg within Bangladesh - 6 trips " ERELT |
Dacca -~ Cox'x Bazar - Dacca for 2 persons ., 12,000 _

8. TRANSPGRMATION OF EQUIPMENT

Media and Equipment {Dacca - Cox's Bazar - Dacca) 3,000 oL

9. RENT, COMMUNICATICN AND UTYLITIES

_-_Gue.st Ho;i_se chargés for Investigators from -
College Park - 60 days x US$ 30 1,800

. A g
10. PRINTING AND REPRODUCTICN

Xerox . ' - ' : 5,000 -
Cthers - _ 1,000 -
Publication costs 5,000 -

9,000

11. {OTHER CORERACTUAL:SERVICES . - None

12, QONSTRUCTION, RENOVATION, ALTERATION + None - L TEa T TR

e A ———T—T Ak . e e e
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BUDGET SUMMARY

. L PR,
P to. ! '
! e,

TAKA , ° ,  .DOLLAR

1. Personnel Servifes ' Co ' 94,585;66j3i;??f&i?lﬁs;oo.
2. Supplies and Materials. ' o .€§$¢j3;boo.oo'
. i T

3.  Equipments -

4. Patient Hospita1ization,,hﬁ - | -

5. Outﬁgtiept Care o . ‘ - ‘ -

6. IEDDR,B Transport 17,400. 00 -

7. Travel and Transportation of persons 12 ,000. 00 1.600.00
8. Transportation of Things 3,000.00 -
9. Rent, Communication and Utilities .- .- 1,800.00 :;
10. Printing and Reproduction | 9, 000. 00 L

11. Other Contractual Services 2,500.00 -
l2.lzbons£iﬁction, Renovation and Alteration - | -

$ub-Total =  1,38,485.00 . 17,565.00

Total Cost : 6,924.00 * 17'565799 .

oot e § . . e L Tha ot
ey POVEITNRY Ll NS i

GRIND TOTAL: 1IS$ 24,489.00 -

Conversion rate US$ 1.00 = Tk. 20.00

Personnel § 15,894

Others .- § 8,59%
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P, Co11aborativeMArrangements

This study will be carried out at ICDDR,B Dacca and at the Department
of Micrcbiology. University of Maryland, U.S.A. in collaboration with

Professor Rita R. Colwell

P

Ecological sagipling hiochemical characterization of strains, surviVal
studies and recovery experiments will be performed in Bangladesh. Facil;.tieu
at the Uhiversity of Maryland will be used for electron microscepy, computer
analysis of ecological data and some aspectsraf the molecular genetie
characterization of .isolates. For covering-the costs for these exﬁeriments
to be done in the University of Maryland an approximate budget of
us $. 7,000.00 has been- proposed which will be paid by the Dept. of Microblology,

University of Maryland

The study will 1ntroduce the latest developments in ecological and
moLeculax qenetic methodologies to the ICDDR B Dacca. Provisions and

arrangements have been requested to enable personnal to travel between

college Park and Dacca for training of ICDDR B staff in these new technigues.

‘.'/

T,

. - R
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Table 1. Fluid accumulation ratios'fof'three‘straihs of tokigeﬁic
V. cholera¢ serovar Ol after incubation at room temperature
for 21 days vnder high:(206‘ug/L tryétqne) a;d léw {100 wg/L
trypton) nutrient ronditions in labofatory miéfacgsmé
Duplicaée fabhit‘ilealLlocps
. Fluid
Nutrient Loop Length  Accumulation
Straj.n Level (cm) {(ml) F.A, ratio
5698 high 6.0, 6.3 , 6.0, 6.2 1.0, 0.98
low 6.5, 6.6 6.2, 6.4 0.95, 0,97
T.A4RB08 high . 7{0, 6.8 7.2, 8.6 1.03, 1.26
low 6.5,6.7 -10.5, 9.2 i.61, 1.37
CA401 high _ 7.5, 7.1 10.5,75.8 1.40, 1.38
low 6.5, 6.9 1n.0, B.6 1.54, 1.25
saline - : 6.5, 6.8 0, O 0

k=
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Figure 1. Recovery of Vibrio cholerae 01 from environmental samples

DAY 1 Add Celite to sample to a final concentration of 0.05 g/100 ml .

Filter through 0.4 y membrane and place membranerin 10 ml of

L

each recovery broth and TTP broth

Incubate 3 b at RE ...

/ - e ) - Fiv

¥ S glass slide for fluorescent antibody

T : \\\fﬁ)O.S ml onto TTGA agar. Incubate RT 18-24h and look
' " for suspect colonies '

R4 .
Filter recovery broth + celite ontc fresh 0.4 u membrane
¥ 3

Place filter in TIP broth and inéubate'at RT 18-24 h

DAY 2 SAMP ,,,ﬂ—faglass slide for fluorescent antibody

Pﬂ‘“““io 5 ml onto TTGA agar. Incubate RT 18-24h and loock
for suspect colonies

A4
Take lml TTP broth and place in 10 ml APW + bile salts (0.5%)

Incubate 37°C 18-24h

/glass slide for fluorescent antibody
DAY 3

SAMPLE
- T Streak onto TTGA agar incubate 37°C and look
for suspect colconias

-

{(RT=Room, or ambient, temperature)
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