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b)

¢)

Specific aims

To isolate and characterize group A rotavirus {(RV) strains from

1)
neonates housed in neonatal wards/baby rooms.

2) To determine whether exposure to any RV strain, in the neonatal
period, has an impact on subsequent infections with rotavirusf

3} To determine whether the extent of this impact is related to the
nature of the strain (unique nursery or community).

4 To determine whether the serotype of the RV strain influences the
outcome of subsequent homotypic or heterotypic RV reinfections.

5) To compare the "nursery strains" isolated fronm neonates in
Bangladesh with similar strains found in other countries.

é) To determine whether the neutralizing antibody levels of colostrum
fed to neonates prevents RY infection with circulating nursery
strains

Significance

Infection of neonates with unique "nursery strains” have been shown to

confer protection against severe diarrhoea upon subseguent infection.

Out pildt study has shown that a high parcentage of babies housed in

nurseries/baby rooms in two hospitals in Bhaka shed RV. Should we find

that infection with RV in the neonatal period (whether with unigue

nursery strains or those commonly found in the community) confers

protection against clinically significant RY diarrhoea, such a result

could have an impact on future RV vaccination programmes.



10. ETHICAL IHPLICATIONS

Subjects will be enrcolled from Holy Family Hospital (HFH) and Dhaka Shishu
Hospital {DSH). At HFH mothers will be contacted duriﬁg hospitalization prior
to delivery to give information regarding the reason and the rationale for the
study, the specimens to be collected and the frequency of collection. at DSH
parents or guardians will bé informed on hospital admission of the neonate.
Consent. will be sought from both parents, and signature on the consent forms
will be required prior to enrollment. Colostrum will be obtained‘within two

days of birth.

Stool samples will be collected for 7 consecutive days from birth at HFH and
first 7 days of admission at 0DSH. Subjects will be followed up weekly for
history of diarrhoea over the first year of life. Weekly stool samples will
also be obtained for isolation and characterization of RY. $tools will also
be collected during episodes of diarrhoea. Diarrhoeal stool sample will be
subjected to identification of diarrhoeagenic & coli Shigella spp, C. jejuni,
vibrios and parasites Two hundred pl of fingerpfick blood collected by Has
using aseptic technigues for lgi estimation will be required from the infant
at 3 month interval {total 5 times) to detect mild or asymptomatic infection
through measurement of specific antibody. Serum antibodies (lgA and IgG) have
been used to indicate recent RY infection.‘ Serum will be collected shortly
after birth and at 3, 6, 9 and 12 months thereafter. In case of illness,
subjects will be brought tb the ICDDR,B Clinical Research Centre for
examination by physician. Appropriate treatment will be provided free of

cost.



1k, BACKGROUND, RESEARCH PLAN AND BIBLIOGRAPHY

a) BACKGROUND

Rotavirus has been shown to be endemic in newborn nurseries of hospitals in
different countries., and strains identified have represented each of the 4
major serotypes of group A rotavirus although in each location only a single

serotype has been found (1,2,3). When neonates are infected, “nupsery"
strains are shed as early as the first day of life and often excreted up to 7
days of age (1.4). Despite the serotype‘diversity it has been shown that
these “nursery strains” from different countries show a large degree of
genetic homology among their respective gene 4 segments which is not shared by

strains found cirbulating in the community at large (5), suggesting that

rursery strains comprise a unique group of rotaviruses {&).

In a prospective, longitudinal study conducted in Melbourne, Australia, it was
found that children who were infected in the neonatal period with "nursery
strains” of rotavirus developed nilder disease during subsequent encounters
with rotavirus in the post-natal period (7). Their.counterparts who did not
have neonatal rotavirus infection, wers more likely to develop savere
rotavirus diarrhoea in the post-natal period. This study suggested the likely
benefit of immunizing babies in the neonatal period and the'relatiye
protection acquired through exposure to nursery strains during the neonatal

period,

Recently we investigated the presence of neonatal rotavirus strains in
Bangladesh, Ninety—eight newborns ware enrolled in 2 hospitals in Dhaka, viz
Holy Family Hospital (HFN) and Dhaka Shishu Hospital (DSH), and followed

consecutively for 7 days. Patient population at HFH is mainly from the well-



to-do section of society whilst at 0SH the patients are mostly from the lower

soclo-economic strata.

HFH is an obstetric hospital where newborns are housed in a separatg hursery.
We enrclled 58 newborns either at bLirth or day 1, of whom 45 became infeptad.
with rotavirus by the sixth day, none of which displayed any evidence of
diarrhoea. Rotavirus strains from this hospital had a single distinct

electrophoretic pattern and were found to be serotype 1.

DSH has a neonatal unit where babies born in other hospitals in Dhaka are
adnitted with c¢linical illnesses such as neonatal jaundice, respiratory
distress, etc. For the purpose of our study, we enrolled babies who were less
than 21 days of age so that the 7=day-follow-up would be completed before the
end of the neonatal period. OFf 30 neorates enrolled, 15 (50%) shed rotavirus
by éth day after enrolment. Rotavirus strains from this hospital had a
distinct RNA electrdpherotype and belonged to serotype 4. Rotavirus from
diarrhoeal stools of children seen at the Clinical Research Centre of ICDDR,B
during January to March. 1920, were found to belong to all 4 major serotypes
of human rotavirus. Co-electrophoresis was performed with a sub-sample of
strains from HFH and DSH. Eight strains from each hospital were tested which
showed that RY strains from each hospital had identical PAGE patterns and

between hospitals were diffarent.

It is important that this study should now be extended to find out whether the
strains infecting newporn babies are unique "nursery strains” or “community”
strains and whether protection is atforded to subsequent rotavirus diseaﬁe.
It is not known whether the seﬁotype of rotavirus infection during the

neonatal period can influence the outcome of subsequent homotypic or



heterotvpic rotavirus reinfecilon. The serctype of nursery Rvs from the
Melbourne study have rarely been detected in the community.  However, our
pilot study has demonstrated that Rvs infecting neonates and circulating in

the community are found to be the same serotype.

Maternal immunity is transferred to the baby across the placenta im the anti-
natal period and via colostrum and breast-milk in the post-natal period. It
has been shown that cord blocd, colostrum and breast-milk contain aroup and
serotype specific neutralizing antibodies to rotaviruses (8). We wish to
tetermine possible correlation between neutralizing antibody lgvels in
colostrum against specific serotype and infection in rneonates with the
prevailing nursery strains, i.e. were infants infected with serotype 4 RY fed
colostrum containing lower levels of anti-serotype 4 neutralizing antibodies

than infants that were not infected with the same serotype. .

We wish to further investigate the presence and nature of these neonatal
rotavirus strains causing asymptomatic infection in Bangladesh and compare

them with similar strains found in other countries .

Representative strains will be adapted to cell culture for further antigenic
and genetic analysis, some of which will be carried out by a collaborator(s)

which we hope to identify once we have the strains cultivated.

To rule out the probability of mixed inféction$ with rotavirus in- the
diarrhoral specimens and to determine episodes of diarrhoea caused only by RV,
Wwe propose to look for bacterial organisms viz diarrhoeagenic £. coli,
Shigella, Vibrics, ¢. jejuni and parasites (9,10). Recent studies at ICDDR,B
have shown that diarrhoeagenic £. coli may contribute to a high proportion qf

incidence of diarrhoea in this age group (unpublished observation). We hope



to utilize current technigues set up at ICDOR,B and propose to characterize

the diarrhoeagenic E. coli strains by using DNA probes.

Enteric adenovirus (EAd) has been shown to be a causative agent of
gastroenteritis in infants (11). We intend to test stool samples collected at
the time of a diarrhoeal episode for the presence of EAd using an ELISA test

established in the Virology Laboratory.

[}
B) RESEARCH PLAN
Materials and Methods

Recruitment of infants

Babies born in Holy Family Hospital and babies admitted to the neonatal unit
of Dhaka Shishu Hospital, whose parents reside in Dhaka City within a radius
of 6 km from ICODR,B will be approached to join the study. Parents w1111ng to
eﬁro11 their children will be made aware of the number and sequencing of
clinical samples required for the study and made familiar with the background
and rationale of the study. Access to a-telephone will be qonsidered an
advantage as the parents will be required to contact study personnel if and
when the child develops diarrhoea. Sample size estimated is 30 index infants
fcases) and 20 controls (see sample-size calculations below). "We inteped to

recruit 100 infants to cover for the dropout 40% rates expected since blood

“will be required.

Duration

This study will be of 2 vears duration with recruitment being conducted during

the first 6 months and follow-up for the next year. - Laboratory tests, data



entry and final analysis will be conducted )simultaneously and should be

completed during the last & months.

Inclusion criteria .

-y

Babies who have asymptomatic rotavirus infection within the first 7 days of
1ife will be considered as INDEX CASES and those who are not shedding
rotavirus as CONTROLS initially. A true control will be redefined as having
no Jga antibody at 3 months after delivefy. Babies with congenital

abnormalities, low-birth weight, or are a twin, etc. will not be included.

Collection and testing of specimens cbtained at Tollow-up

Th& ftollowing specimens will be collected from index cases and contirols and

their mothers:

a) Mothers :

Maternal colostirum - approximately 1.5 ml of breast milk will be
collected between 0-2 days post-partum for determination of RY

neutralizing antibodies to serctypes 1, 2, 3 and 4.

b Babies

Weight and helaht reading will be taken at pirth, then at 3 month
intervals. Weight and height also will be measured at the time of onset
of diarrhoea and on recovery. Weight and height data will be
transferred to anthropometric measures of nutritional status--weiaht-
foer-age and helght-for-age using HCHS standard (12). This will enable
use Lo determine whether anthropometric status differs between RY

infected and unifected neonates.



Estimation of IgA and IgG antibodies will also be performed on serum
samples (0.5 ml of blood drawn on each occasion) collected by health
workers using aseptic technigques ai 3 monthly intervals for the first
year of 1life. Estimating serum Igh and IgG levels at regular intervals
will help detect RV infections that are asymptomatic or. unreported

episodes with very mild clinical symptoms (13).

$tool sanmples will be coliected for the detectlion of RY for 7
consecutive days from birth (0-7 days) and then weekly from the 2nd week
of life Tor 1 year. Parents will be asked to contact study personnel in
the event that the child develops diarrhoea. Stoocl samples will be
collected from infants with diarrhoea by the health worker or the mother
whe will be supplied with the containers and will be asked to collect

the specimen at the time of onset of diarrhoes.

Although testing faecal samples once per wesk alone 1% inadsguate for
monitoring a likely asymptomatic infection with RV, the reason for doing

sO are as follows:

Since a weekly visit to the household is necessary to collect data in
relation to an occurrence of diarrhoea during the past week, the
collection of stools will be simple encugh. HMothers will be reguested
to collect faecal specimens on the day of the proposed visit in sample

containers left in the previous visit ky the h=aith workers, or by the

mothers 1f diarrhosa had occurred duiring that week. This will also
ansure that if and when diarrhoga occur, 8 stool specimen will be
available, Mothers will be advised to send silool samples to the

laboratory 1n case of diarrhoea. Transportation cost will be reinbursed.



Study personhel will he imparteé training on assessnent of dehydratiéﬂ
and use of ORS in accordance Wwith WHO recommendations prior to the
. commencemnent of this project (14). Stool freguencies, duration,
vomiting and fever will be recorded and a grading system of severity of
clinical disease based on.that of Riepenhoff-Talty will be used {15)
(Appendix A). Timely immunization of infants of the 5 major chilghood
diseases will be ensured. We hope 1o be able tc give feedback 1o
mothers on their infants® status of nutrition and advise them on
appropriate Teeding during weaning and thereafter. We will ensure the
free treatment in case of diarrhoga are brought to the CRC at ICDDR,B

ang ARI referred to Dhaka Shishu Hospital.

Definition of diarrhoea in babies will be defined as the passage of 5 or
nore loose or liguid motions im any 24-hour peraiod. A diarrhoeal
episode will be defined as a period of 3 diarrhoea free days during each

episode. The nature of diarrhoea will be characterized as follows:

Watery: never exhibiting bloocd
Never watery, but loose: nevér exnibiting blood

DHarrhosa with blood regardless of consistency

Laboratory Methods

a) Collection of samples for analvsi

0

1) Colostrum
1.5 ml sample of colostrum will be collecied on day 0-2 posti-
partum from all mothers where peossible and stored immediately at

-20°C. Prior to testing. breast milk will be centrifuged at

10



2

2500 % ¢ at 4°C for 20 min. The upper lipid layer will be
discarded and the agueous layer retained for antibody tests.
Neutralizing antibodies in these samples will be tested against

the 4 major group A rotavirus serotypes (see appendix B).

Serum

0.5 ml blood will be collected in glass tubes and transferred
immediately to Eppendorf tubes for serum separation, and sera will
be stored at -20°C. Serum will be tested for anti-rotavirus IgA

and IgG estimation (see Appendix C).

Stool

1-10 g of stool will be collected and siored at -20°C. Prior to
testing, 10% {W/V) P85S extract will be made and ELISA for RV will
he performed using an ELISA test, performed in the Virology
Laboratory. RV positive specimens will then be tested for RNA
electropherotype and serotype (see fppendices O and E). HNeonatal
rotavirus strains will be adapted to cell culture {see fppendix F)
for further characterization of their gene 4 sequence.
Collaborative efforts will be established with appropriéte
laboratories performing RY sequence analysis. Faecal Ig#
estimation will be performed for asymptomatic infection when
ralsed serum Iad and IgG levels are observed. This might help
estimate the approximate time of infection/exposure in

asymptomatic cases.

L g of fresh stiocl will be carried in ‘transport media to be
nlated for $/§5 and MacConkey plates for isclation of £. caeli and

Shigella and further characterization by BNA probes, tissue

}—
=



b)

'cu1tufe assay and animal studies. Three colonies will be stored

on agar slopes and fixed on nitroceilulose filters and

refrigerated (Appendices G and H}.

Sampie size estimation

Assuming that a child, who does not have rotavirus infection at the
neonatal period, wiil hgve ? episcdes of rctavirus diarrhoea during
infancy (< one vyear); and who developes rotavirus infection in the
necnatal period will have 1 episode of rotavirus diarrhoesa during
1nféncy, {i.e. 50% reduction in the episodes of rotavirus diarrhcea due

to immunogenicity produced during the neonatal pericd from the nursery
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significance and 90% power is

—t

. +2P = 30

- ~a i
T . 2/n

Assuming 50% of the new born wilil have retavirus during necnatal period

end standard deviation of the number of episods s 1.

Controls = 30

Index ceses = 30

Statistical comparisons w3l bs mads by t tesT, X test and regression
analysils {2%) Rziative 15k w111 be z2stimated as the rates of
asymptomaiic infection and degree cof sever iy n the observed necnatal



will be tested by McNemar test and Wilcoxcn-type test respectively.

Specimens summary

Numbers and type

Sampie To be
size recruited
{assuming

25% dropout)

subjects = 60 (30 index cases, 30 conirol) = €0 100

Mathers = 50 breast milk for coliostrum = 50 50

®lood

Cord = 50 - 50

First year of Jife (60 x 4) = 240 400

290 450

Stool

First week of life (60 x 7) = 420 100

Second week to 52nd week (60 x 52) = 3120 5200

Diarrhoea specimens .

& 4 episodes/vear for 1 vear {60 x 4) = 240 400
3780 6300
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TASKS OF EACH INVESTIGATOR

DI

Nigar S. Shahid

Collaborate with HFH and DSH staff for enrollment of
subjects, collection of clinical information and biological
samples

Ensure that careful processing, storage and cataloging of
study samples is maintained

Collaborate with field staff to ensure proper collection of
samples

Maintain an accurate record of all clinical, epidemiological
and laboratory information

Adaptation of neonatal RY straing Lo cell culture

Collate and write-up virology results
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L.

M. John Albert

Enzure proper processing of samples for bacteriology.

Prof. K, Banu and Lr. B. Elahi

Lr .

Lr..

Collabhorators at DSH and HFH

Enrollment of neonates at the above hospitals

M. Mahar Banu

Performance of RNA gel electrophoresis

S. M. Farugue

DNa analysis of £. ceoli colonies (approx. 1,500) with 8

probes

C k. Unicomb

Collaborate with Dr. Shahid in matters relating to the
performance and setting-up of assays and analysis of results
provide technical assistance and interpretation of results,

advice when needed -

R. Bairaai

Assist with data analysis, interpretation and documentation

le



Rr. Roger Glass

- Advise on epidemiologic methods and strategic feedback from

existing studies elsewherea.

Prof. §. Urasawa

- Cbllaboration. in gens sedquence analysis of our "NMursery”

strains.
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FLOW CHART 1

Processing of surveillance (non-diarrhoeal) stocl specimen

1. Collect faeces
for 7 consecutive
days from birth/
hospitalization

2. Weekly

ELTSA antigen

ELISA positive ELISA negative

PAGE discard

Mab, ELISA Synthetic
oligonuclisotide
hybridization

|

Cultivation of selective
strains, etc.

Antisera production vP4
sequence

L8



FLLOW CHART 2

Processing of diarrhoeal stocl samples

Diarrhosal

stools
o Entric
Detection of gra — Adenovirus
RY by ELISA ELISA
PAGE
[
Serotype Screened for Plated onto selective media
: Giardia, for Salmonella, Shigella,
Crvetosporidium and £. coli, Vibrios, Campvlobacter
Erttamoeba fiistolitica Aeromonas, Flesiomonas

Hab Syrthetic
ELISA oligonucleotide
probe

Plated onto MacCeonkey and SS agar

LF ‘

£ oeold

Hybridization with, LA, ‘
DA, SLT1, SLT, ST, LT, EIEC |
EHEC.

*  fpprox L10 x 4 440 spc/year

? spec/week

1§
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FLOW CHART 3

Rotavirus {RV) antibody studies

Serum samples Colostrum
Remove
1lipid laver

Tgn, 1aG., ELISA
Abs. for RV

Taa ELISA Neut. Abs.
for RY to RV gra

ELISA positive serotypas 1,2,.3,4
L, 2, 3, 4

Heut . aAbs. for
ara RV serotypes

L, 2z, 2. 4
Faccal samples
£1.150 for *Neut.. abs for qra
Taf also for RY RV serotypes

1, 2, 3, 4

% . \ . o
RY neutralization abs. will be performed on serum positive ELISA and on the
corresponding stool specimen for lgn specific antibody.

-

L



ABSTRACT SUHMMARY

The objective of this protocol is to determine whether exposure after birth to
rotavirus strains influences the outcome of a subsequent infection with community
strains. We propose to enroll neonates From two hospitals, viz. Holy Family
Hospital and Dhaka Shishu Mospital with asymptomatic rotavirus infection and
without, who are admitted in the neonatal wards of these hospitals. Asymptomatic RY

strains have recently been isolated from the neonatal strains of these hospitals.

Subjects will be Followad-up daily for the First 7 days after enrollmant (neonatal
period) and weekly for the first year of life. Stool samples _will also he
collected on each visit and at the time of diarrhoea episode. Diarrhoeal stools
will be subjected to analysis for rotavirus, parasites, diarrhoeagenic £. coli,
Vibrios, Campyvlobacierand Shigella. Non-diarrhoeal stool samples will be subjected

to rotavirus analysis only.

Colostrum will be obtained from mothers for serotype specific RV antibodies.
Rlood samples (0.5 ml) obtained quarterly, i.e. 4 times during the course of
the study will be subjected to aRV IgG estimation. Anthropometry (Ht, Wt.,

MAC, TFT) will be carried out guaterly, at diarrhoeal onset and recovery.

This protocol will provide a unique opportunity to study the dynamics of infection
with rotavirus and other aetiologies of diarrhoea in developing countries in the

first year of life.
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DETAILED BUDGET

a) Paersonnel cost

D, Nigar $. Shahid - 80% NOC-7
Co-1nvestigator - 20% HNOB-3
*Mr. N. Rahman ~  10% GS-VI

Sr. Research Officer - 20% GS5-VI

Sr. Lab Technician (1) - 50% GS-1Y
*Health Assistant (6) - 100% GS-TIT
Data Entry Technician 59% GS-111
Laboratory Attendant - 100% G8-1

b} Operating cost
1) Supplies
2) Hiscellansous charces
3) Cost of tests Tor rotavirus
4) Cost of neutralization tests

5Y  Cost of tests for microbiologic culture &
Ecoli probes

6) Travel

lotal

1991

$ 12,200.00
2,070.00
1,253.00

810.00
2,240.00
14,285.00
1,022.00

1,640.00

35,520.00

& 800.00
600.00
6,000.00

2.000.00

8,000.00

3,000.00

20,400.00

55,920.00

GRAND TOTAL

£ 55,920.00 + 43,522.00
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99,442 .00

1992

13,420.00
2,%77.00
626.00
891.00
2,460.00
8,000.00
1,124.00

1,750.00

30.648.00

400.00
1 350.00
2.124 .00

2.006.00

5,000.00

3,000.00

12,874.00

4%,522.00



APPENDIX A

FORM 1 Enrcllment Form

Child No. |__| __|__| Sex |__| DOR |_~|~_]__]__]__]__|
. l=Male, 2=Female dd mm vy

Hosp. No. S P

Where delivered

Father’s name:

||

l=Holy Fam. Hosp.; 2= DMCH;
3=Other Hosp.; 4= Maternity;
5=pPrivate Clinic; 6= Home

Years of schooling

Father's Occupation:

Mother s name:

| e ]
||

l=8ervice; 2=Bussines: Szprofesibnal;
d=pgriculture; 5zRickshowpuller:
é6=Daylabour 9=0Other (specify)

Years of schooling

Occupation:

Residence address:

fod

1=House wife: 2=Service; 3=Profesional;
4=Day labour; 5=xMaid sarvant

Nate of enrcllment

Why is child in hospital:

Birth wt,

Type of delivery:

Full-term baby
Was Colostrum given
Is your child breastted

MNo. of stool in last
24 hours

Lol e f bl (dld/min/yy)

|...| 1=Delivery; 2=Respiratory;
Z=Jaundice

|| _]._] (to nearest 0.1 kg)

| —} 1=Normal; 2=Forceps:
I=Caeserian section

|—.| 1= Yes; O=No
|- l=Yes; 0=No

| —] izYes; 0=No; 9=Uncertain



Type of stool
Diarrhoga

Day 1= 7
Diarrhoea

No. of stools/day

Yomiting

No. /day

Urine flow

Filled out by:

l=Normal:; 2=Watery;
Izloose; 4=Bloody:
Y=Uncertain

| .| l=Yes; 0=No
Day 1
Specimens collected
1=Yes; 0=No
Cord blood |mw| l=Yes; 0=No
1=Yes; 0=No Colostrum |....| L=Yes; 0=No
Stool |“ﬂ| l=Yes; 0=No
O=Empty bladder; l=Normal
Z2zReduced amount and dark
3=None passed for seaveral hours
Day 2-7

Stool collected || 1=Yes; 0=No
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Form 2 Follow-up (weekly)

Date

Child No.

Week MNo.

Is the child breastfed | -]
||

Food intake | -]

Diliarrhosa during past week

Supplementary Tood contains

e ]

Source of water

||

Diarrhoea during past week

|-

If yes,
Duration of diarrhosa in days

||

Any other Tamily member has diarrhoea o]
Mo, of days diarrhoea continued
Thirst lww[
Eyes | ]
Skin elasticity | e
Pulse

|1

Axillary temperature

25

| — ] —f b e
| ——]—|
I

dd/mm/yy

l=Yas; 0=to

l=Yes: O=No
1=Breast-milk only;

2=With supplementary food;
4=Supplemnentary- food only

01lzCows milk; 02=Formula milk;
03=5uji; 04=Rice; 05=Muri; 06=Bread:;
07=Biscuit; 08=Khichuri;
10=z8uji+milk; 11=Rice+Dal;
12=Rice+Milk; 13=Bread+Milk
l4=Family Food;

l=Tap-inside house;
2=Tap outside house;
3=Tubewell water;

4=Pond water {‘

l=Yes; OzNo

1=zYes:; O=No

|1 —]

l=With; O=zWithout

1=normal; Z2=Sunken;
I=Very sunken

1=Retracts immediately:
2=Slowly; 3=Vary Slowly

l=Normal/rate & vol; 2=Rapid;
3zRapid/feeble, /impalpable

(°c)



Yomiting during past week
if yes, Numbel® per day
Nuration in days

Was ORS given

antibiotic prescribed

Mama of antibiotic

Ipecimens collected - Stool

Blood

Waight
Height

Filled-out by

|....| L=Yes; 0=No

L=Ampicillin: 2=

3=Penicillin: 4=Tetracycline;
SzGentamycin: é=Nalidixic Acid;
7=fmoxicilling B8=Mecillinam;

9= Other

L=Yas, Ozto

1=Yes, 0=NO

Cloxacilline;

l=Yes, 0z=No

1=Cord; 2=13th; 3=26th; 42391h;
5757nd week .

el o] ka1 dec.
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APPENDIX B

DETECTION OF NEUTRALISING ANTIBODIES TO ROTAVIRUS (Fluoresbent
Focus Reduction aAssay) :

1. Preparation of Cell HMonolavers :

A cell suspension of MA104 cells (0.7 ml trypsinised cells/ml of medium)
is made in DMEM (Dulbecco’s modified Eagle’s Medium with neomyein and
polymixin (12.5 pa/ml of each) supplemented with 10% foetal calf serum
is seeded (0.1 ml per well) into microtitre culture plates and incubated
in a humidified incubator (5% COZ, 95% 02) at 37°C until monolayers are
confluent.

2. Neutralising antibody pssay -

a)

b3

d)

Dilute serum or breask milk in DMM + NP with 1 pa/ml Porcine
trypsin type IX.

If a titre is required serial dilutions can be made in a sterile

microtitre tray in 50 Bl volumes,

Dilute virus in DMM containing 1 ug/ml trypsin. 504l is added to each
wall plates incubated for 1 hour ina humidified incubator (SQ;COZ, 95%
0,) at 37°.

N.B. The dilution of virus to be used should be determined by a
titration. The dilution giving approximately 100 Tluorescing
cells per well should be used. '

Ten "minutes prior to the completion of 1 hour incubation
monolayers are washad twice with sterile PBS by:

i) Gently aspirating medium from the wells (keep as
sterile as possible);

ii) add PRS to the top of wells with a pasteur pipette;

iii) aspirate PBS:

iv)  repeat (ii) and (iii)

Add 30 pl of virus-serum mixture to wells of the washed plate and
spin plates at 1,000 rpm (200 g) for 30 mins.

N.B. Special centrifuge holders are required for microtitre
plates. The spin is not essential but it ‘appears to help the
virus settle onto the monolaver.
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)

a)

Add 50 pl of DMM with 1 pg/ml trypsin to each well,

Incubate plate overnight (at 37°C 5% CO,, 95% 0,) in humidified
incubator.

3. Fluorescent Staip -

a)

)

c)

d)

e)

)

Remove culture supernatant from each test well, and add 75%
acetone and leave at room temp. for 5 mins.

Aspirate gently and air dry the plate until no acetone smell can
be detected,

Add 50 pl of antiserum to rotavirus (e.g. rabbit anti- sA 11)
diluted in PBS to an appropriate concentration.

Incubate at 37°¢ for a minimum of 30 mins.

Gently aspirate the antiserum and wash the wells three times with
PBS by aspiration.

Add 25 pl of a Fluorescein 'isothiocyanate conjugated antibody
directed against the appropriate animal immunoglobulins diluted in
PBS.

Incubate at 37°C for 45 mins.

Aspirate and wash 3 times with PBS as above and allow plate to air

diy.

Read fluorescing cells using a filter suitable for fluorescein at

Low power,

28
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APPENDIX C

Indirect Enzyme Immunocassay for Titration of Rotavirus-specific Antibodies in
Human Sera and Secretions :

L.

o

&

10.

11.

12.

13.

Coat 96F HNUNC tray with 100 wl/well of rotavirus EIA antigen or cell
control antigen prepared as described in Appendix G and diluted in
0.06:1 scdium carbonate-bicarbonate buffer., pH 9.6. Gensrally, virus
and cell control are diluted 1:100-1:300. The exact dilution is
determined by checkerboard titration.

Incubate trays at 37°C for 2 hours in a moist environment, or overnight

at 4°C.

Wash x 3 with phosphate buffered saline pH 7.2 + 0.05% (v/v) Tween 20
(PBS~T-.05). :

Add 100 W) of samples to virus-coted wells as follows : .
Serum : Serial 2-fold dilutions in SMP solution stating at 1 in 100.
Saliva : Serial 2-fold dilutions in SMP solution starting at 1 in 12.5.

Faeces : Prepare 10% homogenates in PRS or 0.01M Tris HCL buffer pH 7.2

‘containing 0.15M NaCl and 10 MM CaClz. Centrifuge at 2,000 x g for 10

min. to remove solid debris. The supernatant is assayed for antibody by
serial 2-fold dilution in SHMP solution starting at a 1 in 10 dilution (1
in 100 dilution of faeces), or by reference to a standard positive with
defined unit value. - The highest concentration of each sample is also
reacted with wells coated with cell control antigen.

- Incubate overnight at 4°C.

Wash as in 3.

Add 100 wl of anti-human Iga, IaM, Ig8 or secretory piece (S$c)
conjugated to HRPO, to mach well as appropriaste. The dilution to be
used, usually 1:50 - 1:1,000, is determined by checkerboard titration
with a known positive sample.

Incubate for 1.5 hours at 37°C in a molsi environment.

Wash as in 3.

Add 100 pl TMB substrate to each well.

Incubate at room temperature for 10 minutes.

Stop reaction with 50 ul of 2M H,50, per well.
2774 1

Either read plates visually or with the aid of a spectrophotometer at
405 nm. '

The end-point of the titration is the highest dilution of the sample
with a colour greater than that of the cell control well (or 2 x the
0D405 of the cell control well).
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APPENDIX D

RNA Electropherotyping : Double stranded RNA segments are extracted directly
from faecal samples or from tissue culture supernatant and electrophoresed
according to the method Herring et a7 (1982).

1. Extraction of ds RNA

a)

b)

c)

d)

fdjust pH to 5.6

i.e. if faecal homogenate is made in PBS or H.0 or if TC-SNT is
used, add one-tenth of the vol. used of 1M sodium acetate pH 5.6
(i.e. if extracting 200 ul).

ORrR

Make up faecal homogenate in 0.1M sodium acetate PH 5.6

add an equal volume of the following extraction mixture to faecal .
homogenate/TC~SNT  etc. (use a tube that Fits in

nicrofuge/centrifuge).

e.g. 200 pl faecal homogenate + 200 pl of the following extraction
mixture.

3:2%(phenol-n-cresol-8 hydroxyguinoline - phenol mixture)
{chloroform-iscamyl alcohol 24:1)

For 10 ml
160 pl iscamyl alcohol + 3.9 ml chloroform + 6 ml phenol mixture.

recipe for phenol mixture:500g crystalline phenol + 70g m-cresol +

0.59 8.0H guinoline + 2004 Hy0.

- this can be aliguotted in 20 ml lots and stored at - 20°%C.

Yortex sample and extraction mixture
for 1 min. and spin in a microfuge for 2 mins.10,000 rem).

retain top layer (this is the nucleic acid fraction) and discard
the rest.
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i
.

e) dsRNA can be concentrated if required by adding 2 volumes of
ethanol and freezing at -20°C for a few hours. After freezing,

centrifuge in a microfuge and resuspend the pellet in an

appropriate volume of distilled water or can be frozen, neat, at
-20°C,

Electrophoresis. RNA samples are mixed with sample bufferr containing
bromophenol blue, and applied to 7.5mm thick, 10% polyacrylamide gels
using a discontinuous buffer system, according to  Lasmmli , in ‘the
absence of 303, Samples are electrophoresed for Lé-18 hours at 15 ma
set current.

Silver staining of Polvacrylamide Gels : Gels are fixed and stained
with silver according to the method of Dyall-Smith and Holmes<Y.

a) Cut stacking gel from the top of the gel and soak gel for a minimum of
30 mins. in fixer (10% ethanol, 0.5% acetic acid) - aels can be kept
overnight in fixer if required.

N.B. : Make sure that there is an appropriate marker on the gel
(guch as a cut off corner) so that first and last samples etc. can
"be distinguished.

k) Aspirate fixer and soak gel in 0.0L1M silver nitrate for a mirimum
of 30 minutes.

f .
) Aspirate silver nitrate, rinse with distilled water and add a
reducing solution of -

0.75M NaOH, 0.1H formaldehyde and

d) aspirate reducing solution after the bands have been visible for
10 minutes, and store gels in 5% acetic acid until photographed.

N.B.: use 200 ml volumes.



APPENDIX E
ONA Hybridization for detection of serotypes of group a rotaviruses
Fotavirus RNA Extraction

1. Suspend 50-100 mg faecal sample in 0.5 ml of 0.LlH sodium acetate, 1% SDS
pH5.

Z. Extract with phenol-chloroform mixture and keep the supernatant (dsRHA).

Blotting of RNA_onto Nitrocellulose

1. Mix the RNA solution with one volume of 6.15M formaldehyde, 10X SSC.

2. - Incubate at 65°C for 15 mins.

3. Spot on the nitrocellulose using Rio-dot apparatus.
4, Rinse with lOX‘SSC“

5. ALr dried and bake at 80°C for 2 hrs.

Oligonucleotide probes labeling

1. . 5-end labelléd 8 pmol of probe with r=32p=-aTP (3000 Ci/mmol).

2. Separate the labelled probe from unincorporated ATP by pasaing through
Sephadex G~25 column. .

Probe Hybridization

Buffer : 3X SSC, 0.5% BSA, 0.5% PYP, 1% 05

&

Probe concentration : 10 cpmn/ml. hybridization bufter

Hybridization Temperature :
389C  for HuG2ac  and HuG3Ac

4?°c For HuGlac, HuG4Ac, BoG6Ac and PoBGSAc
45¥C for Hug8ac

Washing condition :
1. 3 X 35C at Room temperature for 30 mins.
2. 3 X 88C at the hybridization temperature for 10 mins, twice.

3. 2 X 85C at rooﬁ temperature fér L hr.

(at
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APPENDIX F
PROCEDURE #OR CULTIVQTION OF HUMAN ROTAVIRUS FROﬂ STOOL
(According to the method of Albert & Bishop 1984)
Selection of Stoel Specimens :

Use preferably fresh stool specimens., or specimens stored at -70°C. These
should be positive for rotavirus by ELISA using commercial kit.

Preparation of Sample for Inoculation : '

Prepasye a 20% homogenate of faeces in phosphate buffered saline (PBS, pH 7.0).
Remove bacteria by passina though a 0.45 um nembrane filter after prewstting

Tilter with neat foetal calf serum (FC3). Activate with 10 Ha/ml of Lrypsin

(sigma type 1X trypsin) for 30 ainutes at 37°¢C.
Preparation of MA-104 Cells :

ells are grown in Dulbecco’™s modified medium (DMH) with 12.5 ma/ml each of
polymyxin B8 and neomycin sulphate to form confluent monolayaers of cells in
culture flask (75 em® area, 200 ml capacity containing 20 .ml of meclium).
Culture fluid is drained off and cells are removed with trypsin - EDTA (2 ml
for each flask). When cells are stripped, 150 ml of DMM with 10% foetal calf
serum is added (L:5 split ratio). Two ml each of diluted cells are seeded

into screw-capped tubes and incubated at, 37°C ona stationary rack until a’

confluent monolayer is cbtained (3-4 days usually). These tubes are used for
inoculation of activated faecal samples. Rinse the monolayer twice with PBS
(containing phenol red indicator) just before incculating the stool filtrate.

Ingculation of Irypsin Activated Filtrate v

0.2 to 0.5 nl of Ffiltrate (or 1.0 nl whenever available) is inoculated into
each of two tubes of monolavers and rolled in the drum for 1 hour at 37°C for
virus adsorption. Excess fluid is drained -from the tubes. Cells are rinsed
once with PRS and inoculated with 2 ml of DM containing t wpa/ml of trypsin.
The tubes are then incubated in the roller drum at 37°C for up to 5 days,
checking for evidence of CPF evaryday.

Detection of Rotavirus_in_lnoculated Tubes :

After 3 freeze thaw cycles. supernatantis can be tested in ELISA test.

Further Passages :

The duplicate tube is frozen and thawed three times, and the supernatant is
treated with trypsin (as above). 1.0 ml of trypsin treated supernatant is

passaged into each of two tubes’ containing fresh monolayers of cells as .

before. Tubes are not rinsed with PES from passage 2 onwards after adsorption

of virus. Cellular damage due to trypsin can occur. This does not seem to -

interfere with viral multiplication.



APPEMDIX G

1. DNA probes available at the ICDOR,B

DNA probes presently available at ICDDR,B for the detection of enteric
pathogens are summarized as follows:

Determinant Recombinant nlasmid Frobe DNA (base pairs)
SLT I PIN37-19 | 1154
ST IT pNN110-13 | 8472
ETEC PMR 17 17000
EHEC BCVD4 L9 3400 -
pA PSLMBSZ 450
LA pJPN16 1000
LT PCYDAOS 130¢
S5Th PCVD40R 216
2. Preparation of nrobe DNA fragments

Recombinant c¢lones carrying the probes of interest will be arown in
nutrient broth containing the appropriate antibiotic. Plasmids will be
isolated by modifications of the alkaline lysis method of Birnboim and Doly
(17) and will be purified by using a commercially available ~olumn { NACS-52
PREPAC, BRL). The recombinant plasmids will be digested with the appropriate
restriction enzymes to excise the inserts and the digests will be
glectrophoresed in agarose gels. The probe DNA fragments (inserts of
recombinant plasmids) will be extracted from agarose gels by @lectroelution
into dialysis bags as described by Maniatis ef al. {i8).

3. Preparation of specimens

Colony blots, dot blots, or stool blots will be prepared by standard
techniques (17) using nylon membranes (HYBOND-M, AMERSHANMY. For each set of
specimens, a nunber of replica Filters will be prepared for hybridization with
different probes. The colonies will be lysed and the DNA denatured by placing
the filters on pieces of Whatman 3MM sheets scaked in denaturing solution
(0.5 M NaOH, 1.5 M NaCl). The Filtars will then be neutralized by placing on
Whatman 3MM sheets soaked in neutralizing solution (1 M Tris-Cl pH 8.0,
1.5 M NaCl). The ONA will be fixed to the nylon membranes by exposing the
menbranes to UV light for 2-5 minutes om a UV transilluminator.

I
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5.

For each set of specimens, a set of master filters carrying live
bacterial colonies will be properly stored for possible future studies
on the hybridization-positive colonies.

Radicactive labelling of DMA probes

The probe DNAs will be radiocactively labelled by the method of Feinberg and
Volgelstein (19,20) with a- 2p-daTp (10 uCi ul, 3000 Ci/mM, AMERSHAM) and
oligonuclaotide primers [P(dN)sn PHARMACIA] using the Large Fragment of
£. coll DNA polymerase I. In case of small DNA probes {less than 200 base
pairs) the method of choice will be 5’-end labelling with ~32p_gaTp using a
5" end-labellina kit (BRL). Radio-labelled probes will be denatured by
boiling followed by quick chilling on ice, before using these for
hybridization experimants.

Hybridization of DNA blots

Hybridization with labelled probes will be carried out as described by
Maniatis ef al. (17). The Filters will be prehybridized in the pesence of
denatured salmon sperm ONA to block unspecitic binding sites on the filters,
and will then be hybridized with the denatured probe DNA for 12-16 hours at
theappropriatetemperature..Afterhybridization,thefilterswillbewashed
under conditions of increasing stringency. -

Preparation of autoradiographs

The hybridized filters will be exposed to X-ray films in metal cassettes
at -70°C for the appreopriate time. [n case of weak signals,
intensifying screens will be used. The exposed X-ray films will be
developed and fixed by standard procedure . .

(A
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APPENDIX H

Scoring Tor saverity of disease’ [ Rispenhoff-Talty M, Bogger-Goren 3. Li P, Yrem
Carmody PJ. Barrett Hl and Cara PL. {(198L). Development of serum and antibody
response to rotavirus after naturally acquired rotavirus infection in man. Journal
of Medical Virology. 8:215-222.]

Symptomn Symptom/score | Symptom/score Symptom/score

Diarrhoea

Mumber of stools per day . <Aoo= ] 5 = 2 8 = 3

Duration of diarrhoea in days 1-4 =1 - 5«7 = 2 ) &-14 = 3
vomiting

Number per day . | 1-3 =1 ) 4-6 = 2 26 = 3

Duration in days 2 =1 3-5 = 2 . 5 = 3
Behydration

In degree . 5% = 1 25% = 2 210% = 3
Fever

Degree in centigrade <38.5 = 1 238.5 = 2 339 = 3

EY : .
Score were graded as follows:

Severity - ‘ Total score
Mild=-moderate 0-12
Sevarsa 13-18

Prolonged = Diarrhosa for > 14 days
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ABSTRACT SUMMARY FOR ERC

L}
1. The,objective of this protocol is to determine whether
exposure after birth to rotavirus (RV) strains influence the

outcome of a subseguent infection with rotavirus. NMeonatal

infections are usually asymptomatic and mild, and these ',

strains have been shown to be endemic in newborn nurseries
in some countries. Aanalysis of the genome segment 4 of the
"nursery strains” have revealed ditferences from cqmmunity
strains indicating that thi% could account for its
attenuated nature. Recently.we have also identified such
asymptomatic RV strains in 2 ho$bitals in Dhaka, wviz. Holy
Family Hospital (HFH) and Dhaka Shishu Hospital (DSH);
Hence, children need to be.enrolled during the neonatal

period and followed during infancy to study the dynamics of

infection with RVs in developing countries.

. a) Colostrum will be obtained from mothers for estimation
of serotype specific antibodies. There is no potential
risk involved. Consent will be obtained before

collection of samples.

b) Cord blood will be obtained at HFH. 0.5 ml of blood
Wwill be obtained ftrom the babies at 3, &, 9 and 12
months of age for estimation of aRV IgA and IgG. This -
will inpvolve discomfort to the infants but no potential

risk as aseptic precautions will be taken.
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Aseptic precautions will be taken when blood is obtained.

All information will be coded. Strict confidentiality will

be maintained. all records will be kept under lock-and-key.
)

Roth parents will be required to sign the consent form. All
anrolled children will be provided treatment for diarrhoesa

and respiratory infections.

Home visits will be made after the child.isldiSCharged from
hospital. Approximataely. five minutes will be required to
take the history. Mothers will be requested to collect
stool samples on specific day# in containers provided
aar;ier;

All enrolled children will be provided treatmgnt for
diarrhoea and respiratory infection. = Should we find that
infection with RVs during the neonatal preriod confer
protection against significant RV diarrhoea, such a result

could have an impact on future RV vaccination programme.

Colostrum and cord blood from mother and venous blood from

infant will be required.
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INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH

CONSENT FORM

Rotavirus (RV) is a commaon problem in young children -in
Bangladesh. Mortality due to rotavirus dismase is high. It is
hypothesized that babies who develop rotavirus infection with
special strains during the first month of life have milder
symptoms of rotavirus subsequently. Such - strains have been
found to be present in Holy Family Hospital and Dhaka Shishu
Hospsital. Since vour child has been admitted in one of the 2
hospitals, it is possikle that your baby be colonized with these
strains. Such strains may help in the formulation of future
rotavirus vaccine., ; |

1f you_.dacide to join the study, we will appreciate your allowing
vour child to participate in our study. We will visit your child
daily for the first week and then weekly up to the end of Ffirst
vaear. Stool samples will be reguested at these visits., You will
have to come with the. baby and stool of the child in case he/she
daevelops diarrhoea. The treatment of diarrhoea and respiratory
Jinfection will be provided by us. Your child will be monitored
tor his/her nutritional status and advice will be rendered.

colostrum will be requested from the mother for anti-rota
estimation of mother’'s milk. Simiarly, 0.5 ml of blood will be
drawn from the baby’s vein at the end of the 3rd, 6th, 9th and
12th month of life for testing.

If you decide to participate, please put vyour signature/thumb '
impression in the following place.

-

Signaturé of mother

Signature of father

Sighature of investigator T
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