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Abstract Summry 3 ‘

This study seeks to examine and compare the

2. dysenteriag type I strains isolated durh1
|
epidemic periods from different geographical

WanRldasbnbadditiemn. antibiotic FH%ISt&HHEE(%

determine i+ a particular reesistance 3attdrﬁ may serve

Pplasmicd mar b ar *;
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However, S. Oysgnt8risas LypE - Stiraiiis i solated from individual

cases during non-epidemic periocds showed different banding
patterns. In addition, -Dther
diverse plasmid profiles were also different +rom the plasmid

pattern of epidemic-associated strains of S.dysenteriae type 1

We propose to further investigste thz apparent geEnetlc

ins of 5. oysenteriae type i

csimilarities among epidemic strz

and to determine if these sit
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- SECTION 11 - RESEARCH F

1. DObjectives :

a. To obtain the plasmid profiles of Shigella dysenteriae

type I strains from sporadic cases and epidemics from

geographically diverse areas.

b. To compare the plasmid profiles of 8. dysenteriae type 1

from sporadic cases with those from epidemics.

c. To obtain the antibiotic resistances of ©

type I isclates from sporadic cases and epid

d. To compare the antibiotic and plasmid profiles to
determine if antibiotic markers acssnciate with a unigue
plasmid profile(s) from epidemic and/or non-epidemic

associated strains.

Flasmid profile analysis has proven to be a useful tool in
epidemiological studies of infectious diszases by various
microorganisms (2,3,4). Electrophoresis of plasmid DNA 1n
agarose gel provides & cimple and useful tool to aid in the
identity of epidemic strains of barteria. Since plasmids can be

transferred from one bacterial species to another, it 1s sometime

n

the plasmid rather than the bacterial strains which 1is

L2



epidemic. Unlike other methods of identifying bacteria, such

as phage type, serotype, biotype and antibiogram, this

approach can be used to identify epidemic strains of bacteria.
Epidemic plasmids have been known to spread through several
different species(3). Brunner and colleagues (2) compared the
ef%ectivenesé of plasmid profile analysis with phage typing and
anftibiotic resistance_patterns. They found plasmid analysis to
be rapid, relatively simple to perform, as specific as phage
typing and superior toc biotyping and antibiotic resistance

patterns.

Shigellosis is a major cause of mortality in developing
countries(&,7). In the past 15 years there tiave been reports of
dysentery outbreaks caused by multiply resistant 8, dysenteriae
= I strains in several developing countries throughout the
world. The first of these epidemics started in Guatemala in
and spread to El Salvedor, Nicaragus and Mexico during

Lic g

next two years(8). Likewise, there was an gpidemic in Dhaka.

e

Bangldesh due to S5. dysenteriae type

between July 1972 and

I

|

December 1973(9). In June 197Z%, there was another outbreak of

bacillary dysentery in Bangladesh, this time on St. Mfartin's

I=land in the Bay of Bengal (10:.

Multiply drug resistant . dysenteriae type 1 strains were have
been isolated Ffrom patients with bacillary dysentery in
Farnataka and Eerala during 1974 and 1577 (i1}, in Vellore
between 1973 and 1977 (12), in Bangalore in 1978 gt TS G LS,

and in West Bengal in 1984 (14), all of these places beEing 1n

India.
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In Sri Lanka there was an outnbrealk due to §. dysenteriae type

j*

T'in 197&6+78. (14) 4 at about the same time there was a similar

outbreak is the Colombo Fegimn O T

High mmwtali&y was reported from Somalia in 1R6E-464 duslto an
I

epidemic caused by 8. dysenteriae type I I - Curtlrefin v

major epidemic dug to multiply resistant 8. dysenteriae type I

has been ongoing since 1979 in north-east Zaire (18).
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In Bangladesh, an epidemic due to 9. dysenteriage tvpe I was

racognlzed intﬁpril Dhaka in April 1983(19). A similar outbreak

‘ ' |
in the Rangpur district was reported in 1985(20).

Among the Shigella dysenteriae type 'l is apparently unique if

its virulence, antibiotic resistance and epidemic potential -
]

For these reasons we have selected this organism as the subiect
!

of this study,

Bationale a .
| ‘ |
Fast studies at ICDDR,P and other institutions worldwide have

established the usefulness of plagmﬁd proifiles as

et topls. Comparison of plasmid and

epideminlogic, and res
- {

cantibiotic profiles of S, dysenteriae type I from worldwide

sporaci o and-%pidemiﬂmasmmciatﬁd cases has the potential for
supplyving the following information :

a. The ddentification of a unigue epidemic-assoriated plasmid

profile (gl

L84



. The id@ntifiﬁatih;:?f potential virulence-associated
plasmid(s) .

c. The identification of virulence-associated antibiotic
profile(s).

d. The identification of antibiotic resistance(s) associated
with potential virulence plasmid(s).

The identification of these characteristics may indicate areas

of future research on the elaboration of plasmid-mediated

SFPECIFEL

im
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alhs
a. To obtain a wollection of Shigella dyse

strains from epidemic and non—epidemic dysentery cases from

geographically diverse sources.

b. To determine the plasmid profile and antibiotic resistarice

pattern of each strains.
|

c. To compare the plasmid and antibiotic profile bebtween
gpidemic and non—-epidemic strainse as well as bhetween

different geographic regions.

d. To seek to identify for further study a plasmid or plasmids
which are potentially linked to epidemic-associated
strains, or which may serve as a marker of epidemic-—

associated strains for epidemiological purposes.
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during epidemic and nmn“épidemic periods from various parts of
the world will be included in this study. The date and ﬁlace of
isolation will be noted as well as its epidemiologic
associations. Antibiotic resistance patterns of all Strains
will be assessed by the agear disc diffusion method (21).
Commer&ially avaiiahl@ standard antibiotic discs (BBL,
Cockeysville, MD 21030, USA) containing Ampicillin (10 ug),
Chlﬁramphenicul (ﬁD ugl y Tetracycline (320 uyg), SBtreptomycin (10
ug?}, Kanamycin (30ug), Gentamycin (10ug) and Trimethoprim-
5u1+amethomazole\(1.25 + 23,78 uwg) will be used. Malidixic acid
(30 wug) will also be.included. The control strain of Eschericia
cadd, QQTCszﬁqzﬂ-, will be used in gach experiment.

" 5
Flasmide will be extracted according to the method of either
Kado and Liu(22) or Birnboim(23) which allows the detection of
small and large p}asmidﬁ. Flasmids will be separated by
electrophoresis on 0.7% agarose (at 20 mA for 150 min) and will
be visualized by staining with ethidium bromide (0.1 ug/ml)
sofution for 20 min and destained in distilled water for one
hour. Bels will be phmtagfaphed with a Folaroid MF4 camera.
Approximate molecular weights will be calculated by compating
plaémidﬁ of known melecular weights (E, coli V-517, and Pdk-9,

- SR ENEL S %

and A1) with those isolated.
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This study  should allow ‘ua to determine 1+ &  unpigue
plasmid-associated g@hutype is common to strains of

8, dysenteriae type 1. I+ & candidate plaﬁﬁid profile is
identified, the plasmid(s) could be analysed snd chacterized in
dapth to assess  there phenotypic and virulence-assocliatd
properﬁias. Thés information could signtficantly add to ﬁhe
undarstanding of the mechanisms of the pathogenesis of this
organism, It i@ also possible that a unidue-ﬁlaﬁmid pattern
could be used as a epidemiologic tool for identifying epidemic-

associated strains.
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BEQUIRED

Neo new laboratory space will be needed. The existing labhorataory
spate an equipment used for doing current plasmid studies will

ba sufficient for carrying out this praotocol.

ZOLLABDRATIVE ARRANGEMENT

It maypbecome necesgéry, dwring the course pf the protocol,

to consult with mthe? investigators working in this field. The
interpretation of the plasmid patterns we will generate will
ragulire carefuljexaminaticn and analysis, The attached lisk of

prospective donors also represents a group of well established

scientists some of which may work in collabaration with us,
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TARA DOLLAR
1. Personnel Services 59,859 -
2.  Bupplies Materials B, 000 100
S« Eguipment e ; : - : B :
4. FPatient Haépita{izatian _ =
%. QOutpatisnt Care fi= ot -
& - ITCDBR B Transport 3 o 100
7. Travel of personsg : : - ~
8. Transportation of Lhings s 1000
2. Rent, Communication ang utilities b -
10. Printing and Reproduction P GO0 e
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Total Direct costs US % 119305, 00
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Coste 31k $-3700500

Grand total LUS-¥ 15,635.00

Conversion Rate UE £ 1:00 = 27,00



Daar Colleague

We are preparing for a WHO-funded project which will
regquire  the examination of & large number of Shigeglla
. dysenteriae type I (Shigella shiga) strains for thelr
plasmids., these strains must be from a wide range o f
“geographically diverse areas and should represent both
isplated as well as =, gmic associdted cases. We
anticipate that  this prossct could identify future
argas of research on the virulence and epidemiological
interactions of 5. ‘dysenterias type 1 mtrains

worldwide. : :

1§, you would be willing to supply a grbup of —strains

for this stody we would be most grateful. MHWhan
submitting he strains, would you please fill out (as

for docusentation of the isplates.

R appreciate your support and would be most happy to
acknowledge your donation of strains in any forthcoming
publication from this study. In addition, we would be”
happy to corresgond with you as Yo ow findings.

AF My )

WAL w

Sincerely youss,

ERADEORD A, Kay, DR. P.H.
Head s Microbiology Bench

ZhNIpm
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