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SECTION I - RESEARCH PROTOCO

Titles ' Characterisation of the Antibictic
Resistence in the Multiply Hesistant
Vibrie choleras, Related Vibrios and
Enterobacteriaeas.

Principsl Imvestigater:  Dr.M.I. Hug

Co~Investigutors: Dr, A.R. Samedi
Dr. K. ﬂachﬂnnth
3 Dates March 15, 1981
Cempletion Dates March 14, 1982
Total Direct Cost: $ 19,022.00

Scientific Prégram Head:
This protocol has been epproved by the D T\«f 6’

ﬁorking Gmo

Signature of Soientific Program Head: M

L4

" Dates ﬂ[ﬁ; z g ',

Abstract Suzaary:

The pretocol: esventials covers 40 deta,il the pilet study which was
undertakan t¢ ocharmcterise the nl.til.plr ‘antibietic resistant Y.

choleras iscolated from patients and environment. The study is aimed

te charaoterise the R-plasmide responsible for this resistance in
terms of thair pattern in the bacterial genome and also the viability

¢f these R-plasmids in the patients' gut, environment, surface water
and in laboratory animals (monkey).

This will be a ia.bora.tory based study and does not invelve any
experimentation on the human subjeoct excepting culturing a few stool

samplés from them. When human subjects will be used in the study, the
consent ferm desjgned for the pilet atudy will be used.
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SECTION IX

A, INTRODUCTION

i
1. Objective: (a) To atudy the resistance pattern ef the Y. chelerse
isolates and te stﬁdy its relatiomship te other gut flora isolated at tie
same time. (b} To l;tudy the plasmid respemsible for the amtibietic
resistance im V. choleras and their morpholegical pattera im bﬁcterial
geneme. (c) Te study the viability of these R~plusmids im ihe patients
gut, enviremment (waier) sod in laberatery animals. (d) Effect of Xappa
phage present in the enviromment om the resistant plasmids and (e) Te
gtudy the trensfer pgttern of the R-plasmide in the V. choleras te

recipient E. celi strains,

2. Backurounds Amtibiotic resistent Vibrio cholerac hae been reperied

in several different parte of the world (1, 2). In several oases these
resistance were apparantly dues to the antibietic resiatant plesmids.
(R-plasuids). In December, 1979 while tesfing V. choleras isolates fer
antibiotic semsitivity, we deteoted a few multiply resistant V. gholerao
from Matlab. All these strains were resistant %o Tetracycline, Ampicillin,
Kanamyoin, Streptemyoin and Septrin. A retrespective search on the stack
oultures eof appreximately 400 streins isoclated from Daccsa and Matlab axd -
streins iselated from different parts of Bangladesh revesled that the
rirst case with maltiple sntibietic resistant V. cholerae appeared inm
August 26, 1979 in Matlab. Since then the MARVC strains are being iselated

in increasing numbers, As all these antibietioc resistance can be mediated
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J. .
by R-plaswids (3) we intended e siudy them in detail.

Plesmids are self-replicating extrachromesemal DFA elemente of
bacteria that represente & reasonmbly'stable, but dispemsable, gene posi
in beoteria (4, 5). The beat known plesmids, a% least from the standpoint
of human medicine, are theose thet encede for antimiorobiazl resistance, the
Replaamid {(formerly designated A-factor) (5, 6) B-plasmid mediated
resistance is generally due %o the synthesis of protekns which may enzyma-
tically destroy the drug, modify the antibigtic te an inmocucus form or
jnteract with the cell envelepe to make it impermeable te the antidbietic
(7). Plasmides may be convenienily clasggified into two mejor iypess
cenjugative or non-conjugative. A plasmid is classed se cenjugniive {or
8 Sex factor).if it is self transmissible from oné oell te othaer (5, 8).
These plasmids have the capability to mediate thoir own tramsfer Ly means

of conjugal mating.

The stebility of the R~plasmid were studied hy Yekota et al (9) while
studying the genetic Yehaviour of the B-plasmide in ¥, choleras (3)« The
results obtaimed by them differed markedly from our preliminary atudies
which showed that these Replasmide are mere siable and remain in the
V. cholerae strains s¢ leng they are viable in the gut or ip surface water
witheut lesing any resistance determinant for any single antibiotic. On
the ether hand Anderson et al (10) in an experiment invelving feeding
E. goli K12 strains teo human velunteers showed that streius lecking

Bwplasmids survived in preferemnce io those carrying plasmids,

Conid,
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It hes been observed by Falkow el al {11) that when B~plasmids de
sppear in E. geli ihat pessesses gosd survivel petential, the R~plasmids
survives alemg wiih its hnst.aﬂznne; the outcome of in vive plasmid
transfer is dependent upen the ability of the recipient bacterium te
eoioaiza and compete well with ether E. celi strains when antibietice
are absent a8 well a2 on the transient ability of the miocreorganiom te¢
survive when antibiotios are present. Amdersen et al (6) shewed that omce
the essential pathegens stably soquire an R-plasmid, they will spread
with er witheut amtibioties, often with grim results as has been

{llustrated by a recent outbreak of Sh, dysenterise, (12).

As desoribed earlier the resistant bacteria have the ability te
transfer their antibietic resistance te a reoipient plasmid free E. goli
k=12 streains with chromesemal resistance to Nalidixie acid, Streptemycin,
or rifanifin, This process helps in classifying the resisiant bacteria
on the basiz of the resistance determinants transferred te the rooipieat

oells,

Agaress gel electrbphorauis has been widely empleyed in the anmalysis
of plasmid, viral, mitechondrial and bacterio-phage DNA and has recently
been employed feor the detection ;nd preliminary characterisation of
rplssnid DNA present in climioal iselates and laboratery streins of Gram~
negative bacteria (13). By using agearose gel techmigue it is not only
pessible to directly visualise pleasmids DNA. The molecular mass ef
plasmid covalently closed circular (cec) DNA can be estimated by their

relative migration in an agarose gel when plasnid DNA of known melecular
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mass are imsluded in the gel as standard. Myers etal {13) have showm.
that ceo plasmid D¥A ranging in mass frem 0.6 to 95)(106 Daltons can be
satisfactorily reselved by elecirepheresis in Q.7 % agarcse gels. It
hs been observed that the meleculer mass esiimates by the agarcse gel
mothod is in rether close sgreement with mere laborious prsoedure (1.e.

electren micrescepy or sedimentation studies),

One of the earliest and still one of the most conveniant method
of plasmid olassification is called incompatibility grouping whioch aots
a2 a good marker for the classification of the bacteria cedimg the

Plasmid which ultimately helps in the opidemfelegical investigatiem.

The resulis of the pilot study dene umder pilet pretecel Ho;.
80-011 clearly showed that all the iselates slowed at least 4 different
B~types. Al]l eur isslutes were chleramphenicel memsitive whioh differs
it frem iselates frem ether parts of the world whioh were chleramphenicel
resistant., All eur isclates have meleoular size of 98 megudalten which
i® came as ether iselates fra; different parts of the world., The
complete resistance spectrum of each strain was enceded by a pla.sﬁid of
the C compatibility group. The transfer of the group C plasmids from
the wild V., cholerae hest strains was enhanced by inoubating the making
mixtures at 28°C rather than 37"C but im subsequent oresses from a
Ko hest, the effect of temperature was reversed and the plasmid transe
ferred at higher frequency at 37°C than at 28% (3),
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3. W‘ The recognition of plasmid-mediated antibiotic resisisnce
is not only useful in the treatment of individual omses of cholera but
can alse be a pewerful tool for Epidemiolegical studies, Yibrje ghelerasn
in generslly semsitive to tetracyclime and this antibiotic in cenjumotion
with eral rehydratien in the acoepied treaiment fer cholera at ICDIR,B.
:‘{f the V. chelerze sirsin causing infectien comtaine a plmifl ceding
for resistance te tetrsoycline the usual itreatment of & patient is
ineffective and the pressurs fer trawsfer of ihe plasmid te amether
beoterium is greatly incressed. It is necessary to study the specific
plasmids invelved in such outbreak to determine the transmissible qualit:
and to compare ome plaspid te amother. In this WAy one can d.ot‘emine

the plaseid's petential to spread whether or net saovaral plasmids are
invelved, indicating a single source er more, and determine ether
characteristics which might be carried en the E~plasmid umder study.
This kmowledge could aid in determining both the ssurce of resistance
and the centrel of its spread ameng other bacterial strains, suwoh as

E, golj, Shigellae and others,

B. SPECIFIC AINS

1« Te study the transfer of the R-plasmids in vive from Resistant
E. golj te mensitive vibries and Besistant vibries te semsitive

E, coli using rabbit and Menkey as animal medel.

2. Te dstermine if resistamé {0 tetracycline is plasmidmediated in

the multiply-resistant strains of V. oholeras isclated in Bangladesh.
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3. To determine the iransmissibility and siability of the resistances
and of the plasmid by conjugation experiments and gel electrepherelic

techniques,

4. Te characterize the plasmid by meolecular weight esiimation and
compatibility grouping to determine the origin and relationships among

these plaemids and their cccurrence among other baoterial strains,

5. To make well-~founded statements regarding the incidence of this
R~plaemid among vibries and E. goli, thereby contributing to both
the treatment of cases and the controel of infeoction do te multiply-

resistant V. ocholerae.

C. KETHODS AND PROCEDURES

The pilot study oovered all the preliminary studies done on the in
Vitretransfer of R~facter from Resistant Y. chelerss te semsitive E. goli
and back tramsfer ﬁ gensitive vibrie., In this protecel we will lock at the
posgible im vive transfer of R-factor frem vibrie to E. goli and E. seii
te vibrie using rabbit and menkey as animal medel and alse purify and
obaraoterive the plasmid frew the resistant strains ef V. cheleras and

E. goli and other grem-unegative isolates,

In vive transfer of R-factor frem resistant ¥. chelerae to sensitive
E. oeli and vice verea will be dene by imoouluting the 10°-10'° baoterial
growth ef recipient and demor in the loop- of the animal tranafer, if ecours,
will show up im first 24 hours and the bacterial iselates (cenjugate will
be tried from R-plasmid transfer. Different ineculum size will be tested in
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beth rabbit and monkey. When necessary prior feeding with Sedium

bicarbonate will be done to break the acidity barrier when the aniyal

will be challeﬁged erally.
Purification and Characterisastion of plasmid DNAt-

Most of the techniques ourreatly empioyed for the isclatiom of
plesmid deexyribomucleic acid (DNA) are based om its super ceiled
covalently olosed circular (ccc) configuration. Ethidium bromide-

Cesium chloride demsity gradient centrifugatiom, nitrocellulose

adsorption and sedimentation by 21kaline sucroae gradient cenirifugation,

all depends on certain characteristic unique to cco~DNA. Te obtain a

first enrichment of plasmid DNA other methods rely on the preferential
sadimentation of the high melecular weight chromosocwmal cellular DNA

in the presence of sodium Lauryl sulfate and 2 high concentration of

salt. Generally cells are lysed by using the Brij lysis technique or
medification thereef. RHecently several modificatier to this method huve

béen intreduced such as the use of the nen-ionic detergent Triton X=100 instead
of Brij. All these methods with little medification in some oaseé‘pexmit

quick iselation and characterisation of plasmids of different sizes, frem

different bacterial smpecies.

L}

Plasmid DNA may be visualised in a cesium chleride~ethidium bromide
gradient by use of & long wave, (4000 A%) ultraviolet light but if cme
wishes to determine the numbexr and size of plasmid species it ie necesmary

to either examine the plasmid DNA under the electrom micrescope or sediment
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labelled DNA through a sucrose gradient, Recently, agarese gel electro-
phoresia has been widely employed in the analysis of restriction endo-
muclease gonerated fragmeﬁts of plasmid and ?iral DNA, A simple adaptation

of these electrophoretic methods for the identification and characterisaticm
of plasmid DNA has recently heen published by Meyers et al, 1976. Thims

methed is suitable fo; the detesctien and prelimipary characterisation ef

cco plasmid DHA present in clinical iselatos and labaratery strains of
graa-negative and gram-pesitivs organiama..Thia precedure requires a vertﬁw
cal gel slab apparstus & regulated pewer supply and a syort wave UV light
source, Electrepheresis is carried out at room temperature at 60 mA, 120 velts
for 2 hours. By measuring the distance travelled by theee plaanid markers &
graph oan be censiructed, Ianterpelatien of the values of distance travelled

obtained for the unknowns permit the oalculation of their molecular weighta.

D. SIGNIFICANCE

With the emergence of muliiply antibistic resistant Shigella speocies,
Bscherichia coli and very lately V. choleras it hae beocme neoess‘ry 1o
study the transier ef drug resistance which is plasmid mediated. Thia
study will alliow us to enumerate and charscterise the specific plasmid
present in the gut flora (either pathegonic or nmnpathosonio)'and to study
their migration or tramsfer from one genere or species, Plasmid charac~
terisation thus can aot as a suitable tool to comstruct an epidemiologioai

mapping te see the migration of the plasmids. This will alse help us finding
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1he meurce of drug resistance which in turnm will help in eventually controi~

ling the transfer of R~plasmid to sensitive bacteria.

E. FACILITIES REQUIRED

Now leboratory set up will be required to install the newly precured
equipment. A small room measuring 10'X10' has slready been earmarked for
this study.

About 12 rabbits and 12 monkey will be needed to do the trausfoer
experiment, No ether logistic suppert will be needed. All ithe mpecialised

equipment required for the atudy has besn beught and have reached the
laboratory.

F. COLLABORATIVE ARRANGEMENTS

This work will be carried out in clese cellaboration with Dr, Kaye
Wachemuth of the Emteric Bramoh, Centre for Dissase Contrel, Atlanta.
Dr. Stanley Falkew will be providing censultative services whenever necessary.

Dr. Kaye Wachsmuth has already arrived Dacca and is setting up the procedures.
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Attachment la

Abstract Summary

The study in summary will cover the characterisation of the multiply
antibiotic resistant V. choleraes and other enteric bacteria isolated
from patients and environment. This will be completely a laboratory
study with an aim to characterise the bacterial genome by various
modern Microbiological Techniques which will give us a lead to the
phenomenon of transfer of drug resistance within V. cholera and
other enteria bacteria. '

The study will not involve any human subject and as such there

is no potential risk or anything of concern to the human subject.
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