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Title : Adaptation of an Adult Rabbit Model to

Shigella dysenteriae 1 for assessing virulence,

colonization and immunogenecity of strains

-

Principal Investigatorx :  Dr. Zia Uddin Ahmed v

Co-investigators :  Mrs, Khaleda Haider
‘ Dr. A.S.M. Hamidur Rahman
Mr. Khorshed Alam

Consultant : Dr. David A Sack
Starting Date :  Jafivary 1985 }
Completion Date : Three months from starting date
Total Direct Cost -t § 3,514.00
Scientific Program Head :  Dr. David A Sack
This protocol has been approved by the f}‘;cJ~J. ri721xfrn L su:
working Group. i
-
: . /} /
Signature of Scientific Program Head :  , ..2:. 1: e T {é_ﬂ
v, S -
Date : 9] J:::-..\ f’; &

Abstract Summary

A suitable animal model is essential to assess bacterial colonization,
virulence and development of immune protection. An adult rabbit model

developed for V. cholerae and enterotoxigenic E. coli (Spira et al. 1981)

has been successfully adapted to Shigella flexneri 6 (D.A. Sack, unpublished

data) following the modifications that have been used by Cray et al. {1983)

for oral inoculation of the bacteria.

The present protocol would establish the parameters necessary for

successful colonization of rabbit intestine by Shigella dysenteriae 1. This

strain is presently in focus of the centre for major genetic and

jmmunological studies relating to vaccine strain comnstruction.
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Abstract Summary

A suitable animal model is essential to assess bacterial colonization,
virulence and development of immune protection. An adult rabbit model
developed for V. cholerae and enterotoxigenic E. coli {Spira et al. 1981)

has been successfully adapted to Shigella flexneri 6 {D.A. Sack, unpublished

data) following the modifications that have been used by Cray et al, (1983)

for oral inoculation of the bacteria.

The present protocol would establish the parameters necessary for

successful colonization of rabbit intestine by Shigella dvsenteriae I, This

strain is presently in focus of the centre for major genetic and

immunological studies relating to vaccine strain construction.
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SECTION 11 - RESEARCH PLAN

A. INTRODUCTION

1. Objective :

R To adapt an adult rabbit model (that has been worked out with

Shigella flexneri 6) to Shigella dysenteriae 1,

2. Background

The_ DTWG. is planning to initiate work on the isolation of potential

vaccine strains.of Shigella dysenteriae 1. A suitable animal model to

assess virulence and protective properties of strains is an essential
pre-requisite for.such studies. Fortunately a simple and reliable
rabbit model is now available that has been developed following the
RITARD (removable intestinal tie-adult rabbit diarrhoea) model

(Spira et al. 1981) for V. cholerae and enterotoxigenic E. coli, and

adapted to Shigella flexneri ¢ (D.A. Sack, personal communication).

Briefly, the procedure is as follows, Rabbits are fed with at least
25 mg of tetracycline over a 36h period priér to administration of
inoculum. Then, at time 0, cimetidine (50 mg/kg body wt) is administered
intravenously. At 15 and 30 min, 15 m} of a solution of 5% NaHCO3 is
administered by gastric tube. Immediately after the second NaHCO3 dose,
administration of 2 ml of tincture of opium.centaining N my _of_
wuﬁk‘quL mogphine. Thewanimals ‘aresacrificed later and the number df"Washed
R4 ~d

*bacteria in the intéstine is determined.
% ia ,

3. Rationale :

Genetic and immunological studies of Shigella dysenteriae 1 aimed at

constructing a vaccine strain require a suitable animal model. The



present work will meet this essential pre-requisite.

B. SPECIFIC AIMS /

To adapt an adult rabhbit model to Shigella dysenteriae 7.

C. METHODS AND PROCEDURES

a. Administration of inocilumn

The procedure outlined in 1ntroduction will be followed to prepare

rabbits and administer inoculum through the gastric route.

wv”* b. @g}erT?paylén,of LDSU”I
{kaﬁ Lig,, will be determined aSJﬁ lows. Inoculs of seven different sizes
By . o . |
st LT;JSJ/'“ ac’, 107, 109, 107, 10%, 10% and 10°%) will be given 1o groups of

five rabbits and death within seven days will be recorded.

c¢. Determination of colonization

Three inocula of different sizes will be chosen from the LD50 data.

Each inoculum will be given to groups of two rabbits. Eithteen hours

after inoculation the animals will be sacrificed. A 10cm segment of the

lddxffm/ o intestine will be isolated by ties and removed., The segment will be

-

opened by a longitudinal cut and immersed ten times in a measured volume

-
- a'w

of phosphate buffered saline. The wet weight of the segment will then
be determined. Serial dilutions of the PBS will be plated and from the
colony count the number of bacteria in the wash fluid will be determined.

)

Colonization will pe expressed as mean log of bacteria recovered in the

wash fluid + S.E. per gram of tissve.



3 3 enuni i 9 ek
qg» Challenging imnunized rabbits 4 i:€;¥u4{_ @3¢126h“wy

#%V‘? T Immunlzed rabbits. "will be challiénged with two hamologous Jnoculaj

OLJﬁ»ﬁbﬁ Cgbﬂfa ‘of d:fferent ‘sizes, “separated--by a-time-interval—of-Zl1-days. One
J/Dg
-

1 inoculum will be of the size of LD;, administered to a group of

s

5 rabbits and death recorded within 7 days of each inoculation.

The other dose will be the one which gives T?SBd_

t
-~

610n1i£t1oﬁ in

=

an unimmunized rabbit. These animals will be sacrificed 18h
éfterﬁpacﬁlinocg}p@qénd colonization will be determined.
o g il

D. STGRIFICANCE

See the heading 'Abstract Summary'

E. FACILITIES REQUIRED

Animals and the laboratory facilities that will be needed for the
work are available of the centre. Chemicals that will be necessary

are; Cimetidine § tincture of opium.

JUT ATIES CARE © wen
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'SECTION 111 - BUDGET

A. DETAILED BUDGET

PERSONNEL SERVICES

% time Project Requirement
Name Position used Taka s Dollar
pr. Zia Uddin Ahmed] . Associate 30% 9,000/- -
- Scientist
Mrs. Khaleda Haider Sr.Res,0fficer 25% 3,817/~ -
Mr. Hamidur Rahman 10% 2,500/~ -
Mr. Kohrshed Alam 10% 2,291/~ -
Mr, Rezaur Rahman Technician 30% 1,281/- -
Sub total Tk. 18,889/- -
SUPPLIES
Bacteriologic medium )
) $ 1,500/-
Disposable Petri plates )
Rabbit (100 € Tk. 200/- Tk. 20,000/- -
Supplies and chemicals Tk. 5,000/- 500/-
Sub total Tk, 25,000/- § 2,000/-
EQUIPMENT - None
PATIENT HOSPITALIZATION - None
OUTPATIENT CARE - None

TRANSPORTATION OF PERSONS - Nome




10.

11.

12.

TRAVEL AND TRANSPORTATION OF PERSONS - None

TRANSPORTATION OF -THINGS - None
RENT, COMMUNICATION, UTILITIES - None
PRINTING AND PUBLICATION - None

OTHER CONTRACTUAL SERVICE - None

CONSTRUCTION, RENOVATION, ALTERATION - None
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CATEGORY
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B. BUDGET SUMMARY

.Personnel

Supplies

- 12 None

Total Tk.

Grand total

(Conversion

TAKA US DOLLAR

18,889.00 -

25,000.00  2,000.00

.43,889.00 § 2,000.00

1,514.00 + § 2,000.00
$ 3,514,00

rate 1 US § = Th. 29.00)
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