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SECTION~I - RESEARCH PROTOCOL {Pilot)
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7. Abstract Surmary:

Since a large nuwiber of children with measles experience a
pmlmgeddtmtionofdiazﬂmawepmposetoloﬁatﬂa
pathogenesis of this synergistic effect by studing the cybtopathic
' changes on Hela cell line by inoculating measles virus on a cell-
line already infected by Shigellae spp., vice versa and
similtanecusly. Standard methods for establishment of the
individual cultures of meagles virus and Shigellae spp. will be



used and test strains will then be inccvlated on the infected cell

- lines.  Won-pathogenic E. coli strain will be used as a control.

We expect to observe differences in the cytopathic effect on  the
cell lines by measuring the necrotic and degenerative cells,
syncytial and giant cell formation by single and multiple

infection..
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a. Ethical Review Committee :

b. Research Review Committee:

€. Director :




SHCTION IT —~ RESEARCH PLAN

A. ' INTRODUCTION

1.

Objectives:

To study the pathogenesis of measles associated diarrhoea.

Background:
In developing countries measles is an important cause of

‘morbidity and mortality (1). Diarrhoea and pneumcnia are well

recognized complications and may develcp at or after the
appearance of rash (2). Morley has reported fram Nigeria that
out of 179 attacks of diarrl‘ne.a_ in 256 children with different
infections cbserved for a 3 year period, 1109 attacks occurred
in children with measles i.e. 60.86% were measles associated

diarrhoea (3). Various reports from India suggest that

.between 21 and 40% of all diarrhoea cases reporting to

hospitals were measles-associated. Camunity based studies |

‘have shown that of those children who are attacked with -

measles, 78% develop diarrhoea (4,5); in addition, data from

Matlab {Bangladesh) suggest that 18% children having measles

experience’ persistant diarrhoea which may extend up to &

menths after measles attack (6).

At the ICDDR,B Dhaka hospital 8% admissions gave a history of
measles within the past 1 ronth of hospital visit. Of these
patients a pathogen was detected in 62% of the samples. There

were 17.4% ghigellae spp. 20.6% Campylobacter jejuni (C.

jejuni), 15.4% enterotoxigenic escherescia coli (ETEC)



detected from this series. The féllaﬂing pattern was
obtained from all diarrhoea patients caming under
surveillance. With a pathogen identified for 52% of samples

there was 12.6 Shigella, 7.2% C. jejuﬁi, 11.6% ETEC.

- A prospective field study conducted by ICDDR,B at Nandipara,

a sub-urban village of Dhaka to identify pathogens associated
with measles diarrhoea, found Shigella spp. as the most cammon
pathogen followed by C. jejuni and ETEC in children with
measles compared with their non-measles diarrhoea éontrols

(7) and personal comunication.

Measles virus has been isolated fram stool of patients 25 days
after clearance of rash (8). Since measles virus itself
invades the intestinal mucosa producing desquamation of
intestinal epithelum, it is associated with gaint cell
formation. Substantial protein loss fram the qut is mare
persistent in malnourished cases ( 9). Thus intestinal measles
virus may be a diarrhoeal agent or it may account partially
for prolonged susceptibility to secondary bacterial invasion

due to the depression of immne respornse.

The synergistic effect of two internal infections is known to
produce high mortality and morbidity rates, in part by
promoting secondary infection in the host (10}, Field studies
have docurented a synergistic effect between measles infection
and acconpa.ning prolonged diarrhoea in which the cambined
effect v;zas greater than the sum of the impact of each

infection (11).



Flaring up of old tuberunclous lesicns after measles have been
reported fram Africa (12). Enteroinvasive pathogens such as
Shigella  (13) and C. jejuni (14) have been reported to have
very high carrier rates in the Bangladeshi pcpulation. The
severity of shigellosis is also lessened in case of breastfed
children {15). Since measles attack takes place in the
breastfeeding age group it is possible that the entry of
measle virus in the system exercerbates the latent infection
of ehterocinvasive pathogens in the gut, producing prolonged

and severe diarrhoea.

Raticnale:

Fram the Study discussed above, knowledge of the pathogenisis
of the synergistic effect of measles and entercpathogen will
be obtained. We expect that experiments under this protoccl
will provide data which ﬁll help us to answer the basic
question of owr working hypothesis:~ Does measles virus
modify epithelial cells so that a subsequent attack by

enteroinvasive pathogen occurs at a higher rate? Or, does the

. epithelial cells invaded by Shigellae beccme more susceptible

to measles virus invasion? Such knowledge would represent a

- signigficant step ahead in understanding of the mechanism of

patnogenesis of the combined irfaction and would also enable
us to rationalize further studiss related to immunity, defense
mchanisms and prevention of the serious health problem in

developing countries.



Specific Aims:
l. To observe susceptibility of HeLa cells infected with measles

virus to subsequent infection with Shigellae and vice versa.

2. To observe morphological changes in HeLa cells with the

canbined infection.

3. To set up a virus cell culture line at ICDDR,B.

MATFRIALS AND METHODS
Methods for multiplication and maintainance of Hela cell is

described in Apperdix 1.

Effect on Mammalian Cell Line:
1. Measles Virus:
The cytopathic change induced by measles virus will be
characterized by formation of cytoplasmic and intranuclear
inclusions formation of syncytia and multinucleated giant
celis and strand formation, consisting of spindle shaped cells
with long and irregular Cytoplasmic process and of round cells
with granular cytoplasm (16).

2. Shigellae spp.

a. Flaque formmation by virulent Shigella flexneri (17)

Skigella plaques are formed in Hela cell rmonolayers in  the
presence of an agarose overlay oontaining tissue culture
medium and gentamycin, which will eliminate extracellular

bacterial growth. Microscopically  the plagues are



b,

characterized by a central area of dead host cells surrounded
by cells infected with Shigellae. Cells further away from the
plaque center should remain uninfected. One strain of each
species of Shigellae, will be tested in the present study. A

non-pathogenic E. coli strain will be used as a control.

To observe the synergestic effect of measles virus on

~ Shigellae in fected Hela cells plague fomation will be

observed until 14 days.

Hela cell line infected by a Shigellae strain is expected to
form plagues in 7 days time. After 90 min of incubation with
Shigellae strain all necessary washing procedure to remove the
non~internalized bacteria will be perfarmed and measles virus
will be applied and adsorbed for 4 hours. Agarose overlay
will then be applied and plague formation will be observed

'mryday for 14 days.

Hela cell 1line will be infected with measles virus.
Cytopathic effect is expected to be observed by 2-3 day and
campleted in 7-14 days. At 72 hours we will inoculate the
cell-—ling will a Shigellae strain and cbserve changes every
day and campare with control.

Quantitation of Hela cell monolayer invasion by Shigellae
spp.(18).

This is a major determinant in the virulence of Shigellae spp.
It will be developed on an agarcse-L agar overlay technique
which will allow for the convenient quantitation of the number
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of infected Hela wulture oells on a rmomolayer. Infected
monolayers will be washed.,  The number of infected Bela cell
present will be determined by overlaying the monclayer with
distilled water-agarcse followed by an equal volume of 2 x L
agar. Bacterial colonies formed over infected cells in 24 h
will be count_ed. Since bacterial colonies are not observed
with noninvasive variants of Shigellae spp., invasiveness of

a strain will be checked by perfonming the standard Sereny

test (19). Hela cells persistantly infected with measles
- virus will also be infected by each specfies of Shigellae and
) Gbserved it regular intervels campared with control as
mentimed above. Visualization will be done by light and
phase contrast microscopy both unstained and stained ard

immumno flourescence.

This study will examine the changes in the cell line by

Inoculating measles virus on a cell line (Hela) already

infected by ghigellae spp.

Inoculating Shigellae on a measles virus-infected Hela cell

line.

Inoculating both Shigellae and measles virus similtaneously. -

Ne expect to observe qualitative and quantitative differences

in the cytopathic effect in the cell lines by measuring the-
nuvber of necrotic cells, Jegenerated cells, syncytial or

giant cell formation.



-Facilities Required:

No new infrastructural arrangements are needed.Dr. Guo Cunson
a visit Scientist from the Pecples Republic of China who is
one of the co-investigator has got experience in tissue

cultures and especially on measles virus.



‘Project

Chemicals and Brand or Unit of Price unit requirement
NO. reagents Place of prodn, pack Cost (US§) Order (US $)
1. FEagle’s Minimm Giboo 101n 35 3 105
Essential Medium

:2. Zero Mr, Agarose 10 gm 53.00 3 i59
3. Dulbecco’s MEM 100 K 10 60
4. calf serum 100 ml 35 4 140
5. Fetal bovine serum 100 m 24 2 48
6. Trypsin Difco 100 ml 12 2 24
7. Streptamycin and

' penicillin g(Reagent) 20 ml 8 3 24
8. .CGentamycin 10m 193 2 386
2. Di.chloroiso'cyanu}:ic acid 500 gm 8.40 10 84
9. Hanks solution 500 15 6 90
1. Measles antiserum 1 25 1 25
2. Measles haemaglutination 1 25 2 50 |

antigen : )
3. Flourescence labled rabbit 1 - 100 1 100
anti-human immne globulin

§. Hela cell line i 15 2 30
¥» Misc reagent 100

B Sub~total 1428



0.22 u millipore membrane
filter
2
Culture flask .25 cm
Plastic tissue éulture _dishés

Microtitre assay piate
{Flat bottam) 96 wells

Auto pipette

Glass ware (Misc)

11

Unit of Price unit
pack {Us $)
100 55
- 100 100
100 133
50 38
1 250
Sub—total

Dishurse
Order {Us 8)

1 55
3 300
1 133
6 228
2 500

100
= 1316



PERSONNEL SERVICES
Name

Dr. Nigar Shahid
Dr. Guo Cunsun

Dr. G. Podder
Technician

Dr. Ivar Ciznar

SECTION 111

Position
NO B

Int. Fellow

Consultant

12

% time use
50%
25%
15%
15%
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Apperdix - 1

MULTTPLICATION OF Hela CELL CULFURE

I. Medium:

l. To prepare medium follow manufacturer’s instructions for
dissolving powder Eagle.

2. Add 100 ug/ml streptamycin and 100 units/ml penicillin G per
litre, mix well.

3. Filter through a 0.22 u millipore membrane filter.
4. BAseptically into some screw cap flasks 90 ml per flasks.
5. Add 10 ml of sterile calf serum to 1 flask.

o
6. Store at 4 C refrigerator for no more than 4 weeks.

II. Maintenance of Hela cell culture: '

1. Obtain Hela cell line culture from a laboratory that is
routinely onducting this assay cell must be frozen,

2. Using a pasture pipette add a drop of cell suspensions to 4.5

ml of the Fagle’s medium solution with 10% calf serum and
. T . 2
antibiotic in a 25 am culture flask. Two or more flasks are

routinely carxied.

3. Maintenance of the tissue culture requires weekly passage to
fresh medium. . . o , S :

4. Obsexve cells for confluency in the monolayer using a substage
phase micracope. : B

B ' . - Lotk L

III.Passace of Hela.cell-lines~. « . . . . i

Cells " are passage a least once a ‘veek and 2 flasks.- are minutely
maintzined. Fresh Eagle Medium with 10% calf serum and antibiotic
should be added the day before passage. Simply decant the old
medium and add 4.5 ml of the fresh medium.

M

h -
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Decant Fagle with 108 calf serum and antibiotic from confluent
cells.

add 2 ml of 0.25% trypsin wash over cells for about 5 mimtes
and decant.

o
Incubate at 37 C in or 20 minutes with monolayer side of the

. flask up.

Add 2 ml Eagle with 10% Calf serum and antibiotic to stop
txypsin digestion and agitate t suspend all cells and break up
any clumping. Take the cell suspension into a sterile
centrifuge tube and spindown at 600 r.p.m./min for 5 mimtes

- at roam temperature.

Add desired quantity of cell suspension to a new tissue
culture flask with fresh Eagle with 10% calf serum and
antibiotic, The amount added may be adjucted to actieve new
monolayer cell confluency at a specified time point. Usually
one drop of the cell suspension fram a pasture pipette into
4.5 m] of medium should reach confluency in 3 days.

o
Incubate at 37 C ( best in 6% CO }
2

Or use Medium 1640 5% fetal bovine serum ‘

2 mps glutamine
58 u/ml penjicillin G
50 uyg/ml streptomycin

17



Abstract Summary for ERC

1.

8.

The protocol is camletely laboratory based and will imwvolve a
mammilian celi-line and laboratory strains. No human population

is involved.

There is no potential risk involved,

Stardard laboratory safety procedures will be used.

No potential risk involved.

No interviews involved.

.No individual subject are involved. However. the study will

provide some light on the pathogenesis of diarrhcea associated

with measles,

The protocol will require the use of stock Shigellae ang E. coli
strains. Hela cell line will be obtained from & camercial
iaboratory.

PS:NSPATHMI . PRO

18
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