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‘a) General aim

ICDDR,B LIBRARY
DHAKA 1212 &

APPLICATION FOR PROJECT GRANT

1. PRINCIPAL INVESTIGATORS Dr. Md. Sifajul Islam

Dr. M. John Albert

COINVESTIGATORS - Dr. A.H.Baqgui
Mr. Albert Felsenstelin
A 'Senior Medical Officer

ADVISORS - Dr. D. Mahalanabis
Professor R. B. Sack

2. TITLE OF PROJECT : Investigation of the carrier
state and the role of animate”
and inanimpate objects as

reservoirs lor secondary hosts
of shigell#e

X B

Animate aobjects:

hand and breast

**Inanimatq objects:

cloth, platle, spoon, feeding
bottle, water-pot, toy and
door-handle

1

3.  STARTING DATE : July, 1991
4. DATE OF COMPLETION : 2 years after starting date
H. TOTAL BUDGET REQUIRED : UsE 118,269

%.  FUNDIMG SOURCE

7.  HEAD OF PROGRAMME _ : M. Moyenul Islam

Acting Head
Laboratory Sciences Division

8. AIM3 OF PROJECT

To investigate the duration of convalescent excretion|of shigellae by humans
and the potential of various animate and inanimat¢ ohjects in the home
environment as resetrvoirs of infection by using both|conventional technigue

and polymzrase chain reaction (PCR).

1

RECEIVED 39 MAY 2005%




'9. ETHICAL IMPLICATIONS -

~ collected from all individuals enrpiled in the study. - Iny

ICDDR,B LIBRARY . t“lg N
DHAKA 1212 | "'

bl Specific aims

! ;
i) To find out if a carrler state ex1sts for shlqellae after

treatment of shlqe11051s patlents ”hlth nalldlxlc ac;d
L ,*‘? .
pivmecillinum  and ciprofloxacin, and if 'so, to study the

; [
.4 o

duration of faecal éxcretion of Shlgellae,by hsing bo;h
2 3 . °

convertional culture technlques andg PCR !

!

|

ii) To find out the carriers in families without any disease -
community study. 3. .
1 S
) & ,,l; t
1ii) To study the contamination of animate and "inanimate obgects,

b "‘ I
water for domestic usefand Food, with shlgellae by u31ng both

conventional culture technlque and PCR. ﬂ?f"

c) Significance

By re-examining the carrier status of shlgellae by humaﬁ hosts "using very.

I !.v' . '

gy

3 .
sensitive PCR technique, a more accurate estlmate of th duratlon of excretlon

' ‘ < JH?{E ' b Co

following infection with $hlgella Wlll be obta TQF Furthermore,

IE :

P .

1dmnt1f1ca110n of reservoirs for thgellae in inanima e[a%d animate obgects
;‘i" . “‘{' L .

will provide 1nvaluable 1nformatlon about the epldem}ology of sh199110515.

i
The study may, therefore 1nf1uence future Shlgella <o krol proqrammes.

r . ‘ “i t l- '
} ‘ v
X
|

s
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i

1E 'i .
f
from clothes wlll be

L .

i

. ) Cead
Stool specimens or rectal swabs , hand;washings and swabs‘
i i

i
o
o

dltlon, washlng of
f : L
the nipple and the surrounding areal of the breast wil be collected from

breast-feeding mothers. The 1mportance of obtalnlng these specimens for the

r
l.\ L
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!
study will be explained to the participants by one of

informed consent will be cobtained for the collection of s

10. BACKGROUND, RESEARCH PLAN AND BIBLIOGRAPHY

a) Background

us .(A.H. Baqui) and

pecimens.

Shigellosis is hyperendemic in Bangladesh and occaﬂionally\flares,into

epidenics (Hossain ef al,1990). In routine hospitalizedwdiarrhoeal cases, the

isolation rate of Shigella 'is approximately 11-12% (Hﬁ

The disease maintains a regular seasonal ‘pattern' with

i

o
ssain et &l., 1990).

Py

two peaks, one in

monsoon and the other in winter (Shahid et al., 1985; Kh%ﬁ#énd'ﬂosléy, 1968).

i

It is not known how the seasonality and endemicity. of'this disease is

maintained. The epidemiclogical behaviour of an oﬁganism depends mainly on

how the organism adapts to the environment and the hosf.:jThus, there are

really two different ecosystenms, one outside the human and the other inside

the human host. So, we have to know how the organisms survive both inside and

in human as well as on various surfaces of animate and i
to be carried out. Because of limiting host parasite re

depend on direct or indirect person to person contact to

. ‘ ! ' e ,
in nature. Thus, malntenance of infection in the geneqal population is
' P w C ' el ‘ ‘ ‘

related to personal hygiene and envirommental sanitation!

due to person-to-person transmission have been described

Gangarosa ei al., 1970).

A proper understanding of the existing ways of transmig%
| ' “ [

environment to person and from‘person:}d person is lacki

possible means of transmission knowledge regarding the a

inanimate objects as vehicles is needed.

o3
) M
'
i

outside of human host. Therefore, detailed studies on survival of shigellae

Tk
[TE

o

=
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ng. ¢ To interrupt the

nanimate objects need
'1] I . . . '

lationship, shigellae
pg?petuate themselves

: Ep%demios occurring
P .

- ‘g !‘, .
(Neison‘ef‘al., 1967;

.

of shigellae,from
[EI o

bility of animate and
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Hancls
In person-to-person tranamission, bacteria areimainlﬂ transmitted from
contaminated hands to mowth. Inadequate hand-washing following anal washing
after defaecation, washing of spiled clothes, etc. may cahse shigellae to be
transmitted via contaminated fingers to household objects, |food and water, and

ultimately 1o the mouth of susceptible individua}s.

Saveral studies have demonstrated that hands may be import%nt vectors for the
transmission of bacterial pathogens ($Salzman & al., 1947; Lowbury "% &al.,
1970; Eisenach et al., 1972 Rosendgrf et al., 1974; Parfy et al., 19B0).
Athough Fibrio choleras can survive and multiply up t? 7 weeks 1in human

sweat at 20-32°C (Dodin and Felix, 1972: Isaacson and SmitH, 1979), it is not

known whether shiéellae can survive or multiply in hands.
v

Bacause organisms can be spread through the hands of perspnnel, hand washing
- . I

following possible contamination has been recomménded aftef toilet activities
to pravent spread of enteric infections .kLowbury' et al., 1970; Eisenach
et al., 1972; Franco et al",fi973;'8prunt et al., 1970). jﬂgnd*washinq with
soap and water also helps to prevent nogocomial infection (Steere et.al.,
1975). Black ef al. (1981) carried out an epidemiological study in four day-
care centres in the USA, to investigate the effect of hand-washing in the

prevention of diarrhoea. They chserved that the incidence of diarrhosa in

Wil
[

centers.

Likewise a prospective study in Dhaka, Bangladesh examined the effectiveness

of a simple intervention, washing hands with socap and whter (Khan et al.,




1952) and found that washing hands with scap and water could checklthe spread_

: v 1
of shigellosis. ' ) ! ] ; é

'
k
i
L

This study provided strong but indirect evidence thatfshigelyae may be
_ - _

transmitted by contaminated hands as no attempts were made to culture
! : : Ly ! ) o T

organisms from hands.

o
1 T

Utensils ' : . ' : p

Shigellae are adapted to cne hostlhamely human. - Primates and dogs are

oo |

occasional victims of this organism (Mata, 1981). It is indeed difficult to

explain the spread of shigellosis in large outbreaks due‘tb7persor—tofperson

1
i

. | ! i R .
transmission alone, which suggests the existence of other;mechaAlsms (Mata

| - C NS B B
ef al., 1970; Pal, 1984}. Transmissioh;of shigellosis,mayEQEﬁend on
L oy B
contamination of household surfaces., Children most commonly ,suffer' from
‘ \ :

]

’ ' ?
I

. . | '
shigellosis and are, therefore, a major source of bacterla contamlnatan,

i

various household surfaces (Drasar 1983) e.g. utsn5118, toys Jetc,

Moreover, mothers of infected chlldren can also contamlnate the domestlc
it

environmant. However, to our knowledge, no study has been carrtsd out yet to

demnonstrate the contamination of household surfaces wlth'shlgellae. »
_ ' ! .;{ 3,_'.‘!. o
Clothes ' 3 [i‘ o
. l !i‘";"
Stanton and Clement (1986) conducted 8, study*lnvolv1ng 247 ,amllles wlth 389
r

IR

1
I

chlldren under 6 years of age in 51 slum areas in. bha<a, Bangladesh. They

D AP I R

investigated the extent of nisuse of the sari wlth podentlal health hazards

e‘ri‘

and correlated those uses ,with rates of childhood: dlarrhoea iThey:

P i !
‘demonstrated an association between increased misuses*of'the sari and

z L

+

increased rates of diarrhoea. Hlsusss of thp sari 1nc&y€e cleanlng utsnslls

hands, children,'wipiﬁg eyas,’ blowlng noses,'and wlplné washed and unwashed
; : Pl !

anuses of childran. All these practlces espec1a11y wﬁplng unwashed anuses .

. ’5
v 1
! <,

i
1
L |
1
i
F




to isolate Shigella from saris of mothers which] by;prOVﬁdlng‘dlrect:

microbiological evidence for bacterial contaminatiion, Gan Telp educate
» ) )

i

'

mothers.

Teilets and shower - b

otudles have demonstrated that the prevalence rate of bhigella excretlon
i

increases with. increased uses of common latrine hnd shower fac}lltles

(Hollister «¢ &l., 1955: Schliessmann ef @l., 1958). ﬁgaln,, these studies
. I ..

only provmdﬂ circumstantial ev1dence that bhlaella may,; be gcquired from common
i [ 1

W e e

- R A
makes the sari an important source of contamination. This studyfwlll‘attempt

showers and toilet fac111t1es as no attempt was made'%o isolate Shigella from

the door-handles of bathrooms or latrines. b o

T
Hilk hottles and nipples ' f?f ; : | ;E |
Heonatal shigellosis has been .reported by several aJthorB (HaltallnL 1967-
Salzman e# al., 1967; Whitfield and Humpﬁries, 19675 r i;ata et al (1969)
‘ 1' i ] L

studied a neonatal case of shlgellosls 1n a Guatemalan v1llaqe of Sanfa Maria

i
" .

Caugue. They suspacted milk bottles as vehlcles of transm1551on whlch were

i : ' Fo

not handled hygienically or kept under proper sanltary condltlons in the “howe .

i . ' .
ST § i
[ : A

: - A ¢ o

v ’

Breast

g

Mata et al. (1969) also indiéated that the source of?éhigellae in neonatal:

R
shigellosis may be mother’s contaminated breast becéusﬁ ﬂthese& babies  were
: S t o g g
strictly breast-fed in the first month of their 1ives. However o attempt was
: ; . Gl AL
made to isclate shigellae from mother’s breasts. g?;ﬂif. Ne o h
. R - . . .. ﬂ'; 'ii :[‘,:J:# ! i \
PE N T AT I
Wyt '.: R .
Rele of water in transm1881on of thge11051s TFE' j- W”-' '
T B 'E;ﬁ;*' ;q‘ji,t X
Surv1val of shlgellae in various waters Lt varlous tempekatﬁrés' hav
" i

. ‘ '
carrled out (Feachem e &1.,.1980; McFeters et al., 1974; Talayara, 1960;

i mem————i . -



McGary and Stainforth, 1978). Surface water'as a source
in Bangladeshvhas peen documented by{ Rahamen .et ald.
(1979) in & prospective study in Bangledesh ebeerved tha
eanals may harbour differén¥ species

like ponds, lakesf

Water stored at home fon

contaminated at the source of collection or at home wit

the disease can be contracted.

hands- or pitchers.

Role of food in transmission of shigellosis
Food-borre outbreaks of shigelloéis.jhave been descr

salads, raw diced peppers, chicken'salads,

implicated as vehicles of transmission (Weissman et a

Gangarosa, 1969; Davis et al., 198R). In Bangladesh,
: 1 ,

cooked Tish, vegetablee,
as vehicles in one Shigella outbreéak (Hug et al.,

food needs to be investigated as vehicle of transmission

e
i

Convalescent excretion ' [

Convalescent excretion of shlgellae by chlldren up to a
I

has been noted (Mata et al. ) Earller studles W

. 1966).
convalescent excretion after treatment wlth older drugs
(van Gelder et al., 1947).. |
Jhere 1sh

with inadequate dosages of the drug however,

;(1975)

shredded lelttuce,

lentil soup and fresh pineapples

1%80)1L

] r ' B
E L e
[l
]

R

| of Sﬁlg@ll& 1nfect10n

'y
Khan et
! Ft
it common water sources
;‘. l

s
e

ci.z.

domestlc use could be

h faeally contamlnated

Therefore, stored water need to bEﬂ"FGMIHEG for shlgellae

Coar

i
|
1

ibed in which potato
, w

‘ [
‘etc; haVe been
7., 1974; Donadlo and

i 1 \E . . :
foods such as rlce

\

have peen:implicated

Thérefore, leftover
; ‘ [C
of sh19911051s.,

v

o i r;'
Bt A
£

.

m;

| per;od of !

8—10
‘\i 5.

hth adults have shown

'l-l ill

This has been noted espec1a11y Ffter treatment

!'F“‘ ¥ o

i no. 1nformat10n on the

¢.I“JH E

convalescent excretlon of shlgellae after treatment w1thlnewer drugs, sueh as

nalidixic acid, 01profloxac1n and plvmec1111num T a
p oo v
|

after treatment with these drugs

; ! .:; i

pathogens to others in the household and the communlty

[
?arrler state axists
AR RN ‘i o ’,'!

the 1nd1v1duals can very.well tranemlt the

nl'

T i

of bﬂlqelja from where

weeks:

[ |i{ . i
Luchfas streptgmyc1n.
l .




Use of the polymerase chain reaction (PCR) technique

It is expacted that shigellae will be in low cencentrations én most surfaces
contaminatgd by infected human faeceé. Because, human faeces contain normal
flora of the gut in greatef numbers fhan éhigellae, 1t becomes difficult to
isolate shigellae due to overgrowth of normal-f;ora in ConYeht%onal culture
media because no enrichment medium is available for sh;geliae. However,‘since

the -infective dose is very low QIOflOO organisms, levine, 1981), the low

number -of organisms which contaminate surfaces may| be adequate to cause

disease in a susceptible person. Therefore, a more |sensitive technique is
|
- i .4
needed to detect the lower number of organisms from th¢ environmental sanmples.

i
Recently, the polymerase chain reaction (PCR) technigue has enahled detectlon‘

f

of sthpllae even at low numbers (10 organisms in a spmple) (Frankel ef al.,

1990).

The PCR technigque is capable of producing a selective enriéhment of a specific
INA sequence by a factor of 106, greatly faéilitating a variety 6f subsequent
analytical manipulations (Saiki e# al.,.1988). 1In this method a thermostable
DNA polymerase is used in an Zs ‘Vit?tﬁ DNA amplification procgdure. PCR

amplification involves two oligonucleotide primers that f]ank the DNA segment

to be amplified and repeated cycles of heat denaturatlcn of the DNA, annealing

of the primers to their complementary sequences .and ex@ension of the dnnealed

primers with ONA polymerase. These primers hybridize to opposiie strands of

the target sequence and are ‘oriented so that DNA syntﬁesis by the polymerase

proceeds across the region. between the primers, effectivély doubling the

. P &
amount of that DNA segment. Moreover, since the extens:on products are, also

complementary to, and capable of, blndlng pr1mers, each succesolvp cycle

|

essentially doubles the amount of DNa synthesixed in the previous cycle. This



results in the exponential

approximately 2”, where n is the number of cycles.

Shigella produces fiarrhosa by penetration and dest
epithelia (LaBrec &¢ 4/., 1964); this capacity is mediate

120 to 140 Mdal plasmid. which carries the genetic dete

epithelial cell invasion by each of the four spacies

closely related enteroinvaszive £, el strains (ETEC)

1982). DNA probes have heen developed corresponding td

A

plasmid (Small and Falkow, 1986: Buysse‘et al., 19B7) ¢
Shigejga and ETEC by nucleic acid hybridization. Recentl
baen identified within‘an invasion-associated locus (ia]
plasmid that are épecific for Stigella and EIEC (FranKeﬂ?

szquences were shown to hybridize with the four Shigella

tested EIEC.

Frankel et 2l. (1990) determinecd the DNA sequence of a 7
the 2_.5-kb Hindlll fraament of the invasion plasmid (Sma]

they have termed this segment the "invasion-associated lo

!

region of ial was prepared as a 21 base synthetic oligon

to alkaline-phosphatase (AP) and tested for hybridiza

=

Shigella strains containing the virulence plasmid. Ex

sequence led to the identification of two additional uniqy

accumulation of the specific target

fragment,

ruction of colonic
d in part by a large
rminants that encode
of Shigella and by
(Sansonetti et ai.,
the large invasion
nel used 1x{ identify
y. DNA sequences have
) of the "invasion”
i gl., 1990). These

species and with all

00~bp segment within

1 and Falkow, 1986);

L,

[

lcleotide, conjugated

us" (Zal). A unique

tion with EIEC and
ral

mination of the

le sequences flanking

: 3
the sequence corresponding te the rfal Ap probe; these were used as primers for

anplifying the 320 bp intervening sequence by PCR. They

- Tied product by gel electrophoresis or DNA hybridizat

.

detected the ampli-

n using the ial AP

probe.  They reconstituted normal stool specimens with vdrious concentrations

] v
of §. Tlexneri and detected as few as 10 cfu by the ial ap probe after 2¢



cycles of'amplificatiqn using this assay. .Theylfound 1
fold more sengifive than the maqrocglony hybridizatio
ial AP probe and 10°-fold more sensitive thadn convent
for identifyinq‘enteric bacteria.
evaluated undey field conditions in a rural region

specimens from 71 children with diarrhoea. The

substantially more sensitive than previously describ

when used during the course of epidemiologic investﬁgaﬁidﬁs in dévéloping
. Lo i . '

|
countries.

PCR has also been used as a rapid method to detect ent

food samples. Lampel et al. (1990) tested lettuce by &

with 104 5. Flexneri. Plasmid DNA was isolated from

and uninoculated lettuce. With the PCR, the 760-bp

plasmid was generated only from_lettuce inoculated wit

by gel electrophoresis and confirmed by southern blot

(I D B TR
I
}

e .;\." . -,I" ) !- n-‘! . '
i ’ :
hatwthis assay was 102~
w‘ ‘\:‘ ° - ii ‘
n assay Msing the same

o \

1onal blochemlcal tests

Recently, this &mplification assay was

of . Mexico using stool
y found that PCR is

e tgsts, particularly

1,

eroinvasive bacteria in

rtificially inoculating

fragment of invasive
h . Flexneri,

ting and by nucleotide

sequencing of the amplified region.
followed by gel electrophoresis,

radicactivity. There was no dlfference in sensitivity

radicactive probe and non-radicactive probe. ' I
: / ‘ . o

Nt

This' assay performed by‘uéing.PCR
| h N .

" [ ' -
required less than ~one day and.involved no

;u; it

‘and speczf1c1ty between

l 1 . | N
e
3; .

Previocus studies had limitations of culturing shigellae ffom envlronment due

I b X

to their low numbers and lack of éUitable‘enrichment ‘and culture media

(Stypulkowska-Misiurewicz, 1981).

these difficultiies.

Thus it is obvious that the role of varlous obJects

studied for thelr definitive role 1n the malntalnance and

&
By us1ng PCR we wlll be able[to overcome

g ;

i ’

need to be v1gorously
“ . N .:'

‘transmlssion of

! .

shigellosis using the most sen51t1ve available technique.(PCR) as well as the

' 5 1o

. : .,
§ L
K :

o

- ‘.;a.zs_z.a: EEN

cultures of—inodulated'

as shown



conventional technique. 1In this study . we aim to get a direct proof of the

involvement of these fomites in the transmission of shigellosis.

b) Research plan _ |
Overall strategy
The study will be divided into two phases; a laboratory-based phase and a

community-based phase.

i) Laboratory-based studies

This will involve studies directed at monitoring"%ﬁé survival ‘of different
!
specles of $higella on various utensils, clothes, hands, etc. at roon

temperatures. This study will be done by simple eﬁperiments involving the
addition of a number of organisms to various animate'a%d inanimate objects and

the subéequent monitoring over a defined period of time. & suitable technique

will be developed for thase expariments as follows.

. f
Freparation of Inocalum: Tryptlcase soy broth (TsB) apd MacConkey agar plates

will be used for preparatlon of inoculum. 102 108 Lacterlal cells will he
placed upon sterile ¢loth, wood (pieces of wood applléator sticks, 1 x 1 cm).

The pieces of wood and cloth will-be placed aseptically_intq petri dishes and
. . I
will be stored at room temperature. Sampling of piéces of clothes or wood
. |'i
will be carried out at o0, 2, 4, 8, 12 and 24 hours duratlon for the 1st day
i

-and then at daily intervala. U51ng sterile forceps,.the various pieces will
be carefully removed and guantification done USLﬁg standard plate-count
procedures as well as the PCR technique. Experlments-'with each kind of

samples will be repeated 3 times.

11



Examination of Food: 10 g of solid food éach will be taken in several
petridishes. 10%-108 cells of shigellae will be inécblated in each petri-
dish. Sampling of food will be car;ied‘out at 0, 2; 4, 8 and 12 hours
duration. In each sampling 10 g ofrfood will bé takén from a petri-dish and
blended in a warring blender with 90 ml normal sgline. -Then appropriate 10~
fold dilutions will be done in normal saline and quantlflcatlon will be done
using standard plate count procedure as well as PCR te¢hnique. Each food will
be examined up to 12 hours. The laboratory-phased expériments will'provide
baseline data about the 1limit of detections of shigellae;by the two
technigues.
To determine whether PCR will detect the dead shigellae from the enviroﬁmental
samples, cloth, wood, food, etc. will be inoculaté& Qith shigeliae and the
shigellae in these objects will be killed by drying or by. heating.. Than PCR

technique will be used to detect these dead shigellae.

Investigation of humans as carriers after antibiotic therapy: Onl y those

patients with bacteriologid&lly proven shigellosis lattending the Clinical

3
Research Centre of ICDDR,B will be studied‘ A sample of stool or R/S will be

obtained dallv for culture throuqhout the hospital stdy of the patient. All
specimans wlll be plated directly onto HcConkey, XLI,'SS and Hektoen agar
media. Suspicious colonies will be examined by ‘standard biochemical and
serological techniques.. The PCR technigue will a%éo be used to detect
shigellae from stool and R/S samples. After dischakge»from the hosbital,

samples will be collected from the patient at home fo épnvalescent excretion

] i
(-

of Shicells.

12



Convalescent and asymptomatic carriers will be followéd‘weekly until ; shedding
of shigellae stops after testing five consecutive samples. An individual will
be pronounced negative for excretion if Shigella organishs are not detected in

5 consecutive samples. ;

i1l)  Community-based studies o’

Selection of compunity: The field study will be. carried out in Dhaka. The
index family will be selected from the report of Dhak; hospital. A total of

240 cases will be: followed over nine months.

Since family contacts (all members of the family [dncluding servants) of
shigellae patients have a 20% chance of secondary infection with shigellae in

the 10 days after a family nember is hospitalized ((hén et al., 1979), we

propose to examine the role of various animate and inanimate objects in

transmissoin of this Jdisease among this high risk popuﬁation.

|
f’rr
d
Patients found to be positive by shigellae will be ideptified as index cases.

Houses of the index cases will be visited within R4 h of admission and

interviewed by trained workers about diarrhoea.

A family will be defined as a household i.e. all members liveitogether and eat
from the same cooking pot.. A totgl of 1200 rectal swabs or stool samples will
bhe taken from family members of index cases t240 index lcases x 5 members), 240
samples from each category of animate and inanimaté objects, e.g. flies,
cockroaches, plateé, glass, etc. will also‘bg collect%d every alternate days
for 10 days. All these samples ﬁill be examined b; cultural and PCR

techniques as described above. Any contact having c]lnlcally significant

diarrhoea in the opinion of ICDDR,B staff will be engouraged to go to ICDDR,B

o
'
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i ,
hospital. A person haying both positive culture and symtoms (three or more

loose motions in a day or, one or more loose stool Qit% mucus/blood) will be
defined as " case” and a person having only positive dulture burt ﬁo sympfoms
will be defired as an "asymptomatic carrier". gas PC? ﬁill not distinguish
shigellae detected from the index case and the enJironmental samples or

contacts, analysis of plasmid profiles of the strains of index cases and the

" strains detected by PCR from the environment and contacts will be carried out.

Sample olre:
For calculation of sample size for convalescent carrier and enpvironmental
samplings, it is assumed that 10% of the patients will develop convalescent

carrier state.

LT 95% confidence limit of the estimated carrier state lies between 0.06~0.14,

we will consider the true carrier state is around 0.1.

2
(2,)* (pa)

d?

L}

To detect this, we need n patient where n =

(1.96)2 x 0.1 x 0.9
p=0.1, g=(1-p)=0.9, d=0.04, n = > = 216
(0.04)

it

—————

e
It is expected that there will be about 10% dropouts. | Therefore, (216+21)

]

237 patients need to be studied.  However we will s&udy 240 patients for

convalescent carrier state as well as for environmental |samplings.

240

The animate and inanimate objects and the household contacts of these 76 index
cases will he studied. Data will be analysed to |examine the possible

I
correlation between household fomites contamination | and sacondary attack

rates.




Hands (n=1200): Hands of adult patients with shigelloqis in the hospital will
be washed with normal saline and after visiting the %oilet (Pinfold et al.,
1988) and the washing will be examined for Shigells Qy cultureland PCR. In
case of children, mothers and other relatives who wasﬁ the anus of the child
will be examined following both PCR and cﬁitural techéique. Stool sample or

'b"') | i S VR Fvl?"!-x‘.- L g‘k W ,q.-c{,d‘,,\ f"' (.»-,,-\;41‘. (..4.:(‘_ 4
rectal swab from the secondary cases , will be transporﬂed to the laboratory in

Cary & Blair transport media. Hand washings will Ebe transported to the
. - i
laboratory in buffered glycerol saline in a foam-box with ice packs.
Irarimgte abjects:  Inanimate objects, e.q. plates, gliss,'spoon, milk bottles
and its nipples, toys, water pot, sari, etc. will also be washed with normal
saline and examined for shigellae following the above procedures. Samples
]

will also be cultured for faecal coliforms as an indirect way of assessing

faecal contamination.

Door-handle (n=p240): Door-handles will be swabbed by using sterile cotton
swabs moistened with sterile saline. Shigellae will be looked for by culture

and PCR.

Breast {(n=i{00): Breasts of convalescent mothers and [the mothers of breast-
feeding children with shigellosis will be washed in normal saline and washings

Wwill be tested for Shigella by culture and PCR.

fater (n=240): Samples will be collected from water at home and éurface water

which is used for drinking and other purposes. Water ﬁill be collected in pre-
i
sterilized 500 ml plastic bottles. ALl the coll%cted samples will be

transported to the laboratory-inside an insulated foam box with ice bags.

500 m) aliguots of water will be filtered through 0.45 pym menbrane filters.

The filter paper will be placed on{o MacConkey, XLD, 95 and Hektoen agar and

15 !




incubated for 24 hours. Faecal coliform will be counted to investigate the

level of faecal contamination. For coliform count, MFC ggar will be used and

rest. of the procedures will be followed as described lin standard methods

f
|

(APHA, 1985).

Food:  Leftover food will be collected from the houses of the index families
L
and transported to the laboratory. Then the foods will be examined following

hoth cultural technique and PCR asrdeécribed above _

E
|
. I
All the envirenmental sampleé will be collected every ahternate days for 10
i !

days and will be processed within 6 hr of collection.
i

Procedure for detection of shigellae by PCR
$&m&le£: Stool, R/S and environmental samples will be analysed by PCR

tachnique.

Flool: 200 ma of .the stool sample will be suspended in 1.0 ml of PBS, pH 7.4.
Insoluble particulate matter will be removed by low speed centrifugation and
the bacteria in the supernatant will be obtained hy centrifugation for 1 min
in an Eppendorf microcentrifuge. Then the pellet will bhe u§ed for plasmid DNA

i

extraction,

RIS sample:  R/S sanple will be suspended in 1.0 ml PBS, ph 7.4. Then the
suspension will be centrifuged and the pellet will be Used for plasmid ONA

extraction.

FrvIronmental samoles: The swab washing and washing from- the animate and
inanimate objscts will be centrifuged and the pelleat wikg(be used for plasmid

3
u
i

DN extraction.
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Extraction of plasmid ON4: The pellet will be resuspeﬁded in 75 ul of 50 mM
\
[ "t g
Tris-HC) buffer, pH 8.0, containing 20% (w/v) sucrose, 150 mM EDTA and 100 pg

i W

ICDDR.B LIBRARY ; t S ff
B : 8

of lysozyme and the reactants will be 1ncubated at 37°C for 30 min. Then

300 ul of 50 mM NaCl containing 1% (w/v) 5od1um dodecyl!sulphate (sps) and
- |

800 pg of droteinase K will be added and the incubation will be continued for

an additional 60 min. The extracted DNA will be precipitated by adding of

absolute ethanol harvested by cantrlfugatlon and ' then : reSUQpended in 100~

300 ul of 10 mM Tris-HC1l, pH 8. O contalnlng 1 mH EDTA. Then the extractgd ONA
T . . T .

will be stored in distilled HQO at 4°C unmtil needed.

\ to " ' -
Analysis of plasmicd DNG: The extracted plasmid DNA qill be separated by
: . ';‘_ D

vertical gel electrophoresis in 0.7% agarose (Meyérs et él:; 1976). The gels

will be stained in ethidium bromide solution {Q.5 ug/ml)-fér 30 mins and will

be destained overnight at 4°C (Haider et al., 1988). Photographs wlll be
taken with an MP4 Land camera with!type 55 P/N Film and a No. 22 Wratten
gelatin filter (Eastman Kodak Co,, Rochester, N.Y.) with UV transillumination.

The molecular size of the plasmid DNAs of the isolated strains from the
. - . u".,

environment and contants will .be determined on - the basls of 1t3 moblllty

through agarose gel and will be compared wlth the moblllty of known molecular

(- N

4a oo

Amplification of ONA by PCR: 15 Ll ?f the extracted DNnbwlll be ampllfled by

PCR using 0.2 ug of each of the primers followlng proggdures descrlbed by
"f‘ ‘= g.’;: ) b e.""l

size plasmids of the strains isolated from index cases.

J :
Saiki et al. (1986, 1988). The sequence of the prlmers are 3’-GGa . GTG GTA TGG

ATG GTC 5’ and 5°-CCA.GGC CAA cna TTA LA cc-3’ (Frankar'ét al., 1990)' PCR

will be performed for 26 cycles of 1 mln at 94°C (denatwratlon) 2 min. at 43°%C
b :

| s .
(annealing of prlmers to 31ngle stranded "DMA) - anj 3 m1n at!72°C {(DNA

polynerase medlated‘prlmer exten51on). Then 10 Hl of the amplified product

- —— e .

SRR |
A s |
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will be analyzed by electrophoresis using 1.5% agarose gels, " The idéhtity of

: : i
the amplified product will be further confirmed by a prob% as described below.

Detection of PCR-amplified products with the alkaline phosphatase labeled
oligonucleotide isal probe (ial AP probe).

Ten ul of PCR~amplified reactants (a5 described above) |will be analyzed by
|

slot blot hybridization with the Shigella ial probe. Thé-seguence of the. igl
probe is 3°-GTG TCC ATA AGA TTA TCT ACC g*— (Ffankei &t alg, 19%0). Before
hybridization, the DNA will be incubated in 0.3 M NaOH .for, 5 min at 709 and
will be applied to a nylon menbrane. Before hybridization the membrane will
be incubated in 5X SSPE, containing 5X Denhart’s, 0.5% $0S and 0.1 mg/ml yeast
tRNA for 15 min at.42°C. Then 4 ng‘of the AP probe will be added and
hybridization will be allowed to proceed for 15 min. Then tﬁe memnbrane yill
be washed four times at roon temperature.’ 2X $SC, 0 5%_SDS for 10 min:
1X 838C, 0.1% 8DS for 10 min: 1X 38C, 0:5%‘friton X-100 for S‘min, l* $8C for
1 min. Then the membranes will be incubated wi;h a subst#até for the AP probe
consisting of a mi#ture of nitro._b;ﬁe tetragolium (NTB)' and

3-bromo-4-chloro-3-indolyl phosphate (BCIP)‘foE 4 hr at roon temperature.

Lo
The primers and alkaline phosphatase labelled probé will [be made and supplied
by Dr. Denis Kopecko, Walter Reed Army Institute of Reseaich, Washington D.C.,

U.5.A. : _ ﬁ,

Interpretation of data

Isolation of shigell%e in culture and/or the detection’of térget sequences in -
the sample will be considered evidence’of contamination of the su}faces by
sh;gellae. IT the higher rate of deteétion of shigellae froﬁ the envifonment
by PCR correlate with the .higher seéondary .attack rate among the faﬁily
menbers of index case it will give an idea abgut the role Qf environment in

§
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[
transmiting the disease. The indeg case may contaminate the environment frém
where the family members may acquire the disease. If PCR does not detect
shigellae from the environment, péssibilities a;el that there is no
environmental transmission of shigellae or the ‘env;rohment has not been

adequately sampled.
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13. ITEMIZED SPECIFIC'  TASKS FOR EACH LISTED |
'."Sequence of tasks
i ' |
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Standardization of . procedures oy ‘
o | o
¥ 1 o
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* . ) ’ . ‘ ;."s;
Analysis of data and writing reports ]i‘s months
- ! L .}
. Task of investigators ...
Investigator 1wﬁﬁ )
____________ Y :
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M. 8. Islam : gul
M. J. Albert J fStandardlzatlon of pr?cadures
e
— B
M. J. Albert Settlng up PCR technlquq«
M.S. Islam and screaning of samplesﬁ
= - |[ i' .
M. 8. Islam . Field investigation SR
A. H. Baqui ' i
: J ! t N .
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Medical Officer ‘Identification of patie ﬁﬂi;f shigellosis
oo NI R N R I
! . E . i o
SRR N I '
MSI:mh/S10:SHIGLOS2.PRO | ,° ' e ,:i.‘;:,;r-j 1 : |
S RS TN IR N § P | i
i b v ; P I
jﬁb-l‘ o ﬁﬁj;_
FER . IR R
| \ . IR YTER
' L Uk
SN T MRS |
Con " ‘l%ﬁ'?ér:a !
3 ) : b
‘ N " 28 | Wi "‘h t.
- s - BE I
- R " i i
e o Vi by ‘




14. BUDGET

BUDGET SUMMARY

First year

Capital equipment for PCR ' us

Personnel ‘- A ce. ”1ﬁf

Operating cost

Second year

Paersonnel .o S . VS

Operatiﬁg cost

Total cost (for 2 years) : US$ 33,128 + 85,141
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DETAILED BUDGET

First year

e e b v

. Parsonnel

'Research‘mfficar

Laboratory Technician

a)
b)
C)
d)

a)

G8V-1

GSIXI~1

— e -

]y oo :
i s, 328
Operating costs . ‘
“““““““““““ | o 5
. : .i L
Experiments in the laboratory: o g
Expts. with wood, clothes :
metal, glass, water . . . 5,000 7
Handwashing [o- - 3,000
Expt. with food [ _ 1,000
Primers and probe . E - o 800 | -
: i : S
Stationary and laboratory ‘ ; !
supplies Lo . ! 5,000 '
; | US$1t 14,800
. Ly Lo -
Total cost (for first year) : %S$ 8,328 + 14,Bdoﬂ§fUS$ 23,128
- o : o !:': R N .
M '=¢f . .
R e !
) '5' ; ! ! FAE
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AR NN Lot
‘ U : : gl
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.Second vyear

218 Personnel
_—_T—‘M_m" \ Salary
Designation Level & step par annum
Research Officer GSv-1 Us$ 5,528
Laboratory Technician ‘ GSTIII~1 3,013
Field worker GSIIT 3,600
Uss 12,141
B. 'Operéting costs

é;;;;;;;;;;;in;ampling:
a) Sampling of cloth and other

household surfaces - Uss 12,000
k) Héndwashing ‘ A 12,000
c) Breast washing | - 1,000
d) Monitoring Shigella excretion

by patients N 12,000
@) Sampling of food ‘ e 12,000
) Field transport . g 8,000
a) R/S samples of carrier ‘ - | 12,000
h) Faecal coliform estimation - 1,000
i) Stationary and laboratory ,

supplies - 3,000

1 Us$ 73,000

Total cost (for second year) : US$ 12,141 + 73,000 = US$ 85,141

MSI:mh/S10:SHIGLOS2 . PRO
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CONSENT .FORM :

Yesterday . a member of your family became sick with}d?sehte?yuéqdp
was hospitalized at the Cholera Hospital in Dhaka. . In tha next.
few days. othar members of your family may become sick with

dysentery as well. The doctors of cholera hospital are studying

how this disease can be prevented. The germs of this disease_may
persist in wvarious utensils and household surfaces from where
they can be ingested and cause dysentery. S we will swab

various utensils and household surfaces with a cotton swap'
moistened with sterile normal saline. Tha breast| fed babies can.
ingest these germs from mother’s breast if mother’s breask is.
faecally contaminated. So mother’s breasts will |be"washed with
water and this water will be examined in the laboratory to see
whether or not this washed water contains the germs ‘of dysentary.
We will give you medicine to be cured from. dysentery.  We will
visit vour fémily‘evary alternate days for 10 days|, inquire about
any 1illness and take a rectal swab which will help Us to
determine if others have dysentery. : ' :

If you or anyone should become sick during this period, we will
either provide treatment for you at home or take you to the
hospital. ‘ : . L '?ﬂu

: . ] i . +odb -
During this study and afterwards, your. names and ?ny informationlh
on illness that you provide will be held confidential. You will
not be specifically named or identified in connection with this .
study.- If vou choose not to participate, you may still receive
treatment at the Cholera Hospital should you become ill. If you
do not agree to participate, YOuU . may withdraw'frcm?the study at -
anytime. R e

'
A

)

If you are willing to participate'in this study, piéase sign Qr
put vour left thumb print below. ’
. !

Signature or left thumb print i Date

Signature of investigator ,f Date

Signature of witness
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. REVIEWERS COMMENTS

f ' \

Raviewer No. 1

1 As suggested by reviewer, experlments‘ ith dead shigellae
will be carried out by PCR which has b an incorperated in
the protocol page 12, para 2.

4
l

Even if PCR cannot distinguish batwéen live and dead
shigellae, it will detect. the genetic séquences which will
indicate that shigellae were present r‘1 the surface of a
particular object which: may act as potentlal source of
_tran smission.

2) As suggested by the reviewar, plasmid profiles of shigellae
detected by PCR will ba carrled ou which has been
incorporated in the protocol, page 14, para 1.

The sample size for examining secondary infection has been
calculated and incorporated in the protocol, page 13,
para 5, .

The sample size for inanimate objects has also been
calculated and incorporated in the protocol, page 13,
para o.

Sampling of. the environment has been described, page 16,
para 3,

Interpretation of results has been modified, page 18, last
para. |

Reviewar No. 2

After incorporating the comments made by Reviéwer No. 1, the
project design is modified. ‘
Regarding suitability of methodology, suggestions given by
Reviewer No. 1 has been 1ncorporated page 12, para 2, and page
14, para 1. :

Feasibility within time period ranked as uncedtain. Howaever, wsa
will be able to extend the time period of the brotocol if needed.
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; \ Investigation of the carrier state and the role of animate and inanimate
Project title:

-
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objects as reserveirs or secondary hosts of ghigellae
.ll.'.l.-l..'.--'..III-Q.'II.....-.F'.‘--- * A B & ...--.I L
..z LN L] LI 4 v

Principal Investigator(s):

I‘--UIOOIIQQCtl---oot---ol.--...%.--..cn--.-..hnu-lou-

: o3

Summary of Referee's Opinions: Please gee the following tahle to evaluate the
various aspects of the proposal by checking the appropriate boxes. Your detailed
comments are sought on a separate, attached page.

v
]

Rank Score-

High Medium Low

Quality of Project . o

Adequacy of Prcject Design !

i

="

Suitability of Methodology I

"easibility within time period

‘ppropriateness of Budget

Potential value to field of knowledge

-ONCLUSIONS
L Bupport the applicatien:

a) without qualification

N

|

b) ‘with gualification:
‘ - onh technical grounds

L4

s

= on level of financial support /

- do not support the application

lame of Referce: ..R;.I:?‘Pﬁ..%.t&&h........
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Please briefly provide your opinions of this pfoposal, giving special
attention to the orxiginality ‘and feasibility of the’project, its potential
for providing new knowledge and the justification of financial support =
sought; include suggestions for modifications (scientific or financial) °
where you feel they are justified. , 2

v

(Use additional pages if necessary)

The study proposes to use PCR to study convalescent carriage and
environmental contamination with Shigella. Although likely more
sensitive than culture, there may be problems to-be overcome before
the full potential of this technique can be req}ized.

First, it is possible that PCR will detect the génetic seguenceas of
dead shigellae. If 30 the carriage studies may jlot be compromised,
but the environmental studies would be. Jetection of such
noninfectious material would confuse the analysis. Laboratory
studies should include PCR studies of objects,’ food, etc., where
the organisms have died because of drying on gurfaces, heating,
etc. TIf PCR cannot discriminate living from gead shigellae, it
will not be of much use for transmission studi?ﬁ.

Second, this method cannot distinguish one Shigella organism from
another. Tt is certain that there will be many Shigellae in the
environment that did not come from the index ‘case, This was a
problem with family studies of shigella in EBepru, where family
members had a high rate of infection, but withi'types of Shigella
different from the index care:; TIf this cannot pbe done by PCR, it
will limit its use. Molecular epidemiologic: techniques, eg.,
restriction digests, plasmid profiles, could bg done on isolates
but are not proposed. B

If the first two concerns can be overcome there are a number of
lesser concerns with the proposal. Although of yge for descriptive
burposes, the testing of hypotheses about transmission if very
weak. The relationships between infection of' cases and family
members and of objects is not WElr—conceptualizﬁd and no analysis
is proposed, nor is a sample size calculation for examining the
risk factors for secondary infections., The sampling of the
environment is also not well described (which' objects will be
tested in a given hour, how often, how many focods and when to
culture, etc). :

There is no reaction on analysis and that 'on interp-etation
(one sentence) . Suggesting that the outcomes of the study have not
been carefully conceptualized, ;

4
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- . \ Investigation of the carrier state and the role of animate and inanimate
Project title:r et it resasncaatsstanssnssnsnts-vessagarosarrsasasoannennsaas
objects as reservoirs or secondary hosts of: :shigellae

.ll.ll"u.ﬂ....llII.IC.I'.I..-.....llII..'F..l..l.l.ll.l.'---l-..
Principal InvestigatoX(S): c.eeeeeecaceresssscaccsasascsansvgraoscssctosaansccsnnes
Summary of Referee's Opinions: Please see the following téble to evaluate the

various aspects of the proposal by checking the approprlatq boxes. Your detailed
comments are sought on a separate, attached page. .

Rank Score

. : :
High - Medium Low
Quality of Project - x
Adequacy of Project Desigﬁ ' x
Suitability of Methodology ;.uncertain
Feasibility within time period Juncertain
Appropriateness of Budget %
Potential value to field of kndwledge x 2
CONCLUSIONS
-
I support the application: ' .
a} without gualification !/ /
b) with qualification:
- on technical grounds /7
- on level of financial support /!
I do not support the application - X/
Name of Referee: ...Hheérbtert L. Dufont, MzQu...............t.........
Position: .FProfessor and Directqr, .Q'e.rat.e.r-: for, Infectiops Diseases. ..
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DETAILED COMMENTS

Please briefly provide your opinions of this proposal, giving special
attention to the originality and feasibility of the project, its pctentiai
for providing new knowledge and .the justification of financial support
sought; include suggestions for modlifications (sc1entlfic or financial)
where you feel they are justified.

(Use additional pages if necessary)

I think this could be an outstanding study. Using'PCR to study the family

and environmental transmission of Shigella is a good idea. The problems with
this proposal are: ' 1

e

1) No preliminary data.are presented to indicate the PI can perform PCR.
2) No detalls of the methods are provided: how mayy food, water, breast,

and inanimate objects will be cultured, how will they be selected, etc.?
3} Inadequate documentation of the PI's capabilitiés were provided.



