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ABSTRACT

It has long been known that Shigella dysenteriae type 1 produces a protein
toxin, and it haz recently been stown that this toxin is produced by other
thigella species, ac well as by other enteric enteropathogens, such as
vibrios., Although the toxin is knnwn‘to produce & hnumber of biological
gffecte in animel and cell modele (fluid accumulation in the rabbit illeal
cop, paresic ang eventual death when injected intra-peritoneally in
cusceptitle animals, cell death in Hela cell monolayers), it’'s role in the
pathogenesis of human diseace remains undetermined. HRecent advances in the
chemical purif;catiun of the toxirn have allowed for production of 2z mouse
monoclenal antibody to the toxin. UHeing thics monoclonal antibody an ELISA
has been developed that hac been shown to work well when used to seasure
purified or partially purified toxin from broth cultures of shigella. The
next step which we plan to undertake in this study is to use this ELISA to
measure towin in clinical specimens, and tc refine the assay procedure so
that it can be done completed in 2 single day., To do this we will first,
using purified toxin, vary the incubaticon pericds of the variocus steps of the
aesay in an attempt to shorten the procedure., It we cucceed in this we will
then obtain stecol from patients with & variety of types of diarrhea, and

attempt tov identify correlaticons with type of infection and clinicel



manifestations. We will also identify patients with complications of
shigellosis that are thought to be asscciated with 2 circulating toxin
fegizures, hemolytic-uremic syndrome) and eee 14 tovin can be identified in
the cppropriate body fluid {spinal fluid, serus, urinel, or see 11 theees

patients have particulerly high levels of toxin in thier stools,



OBJECTIVES

The objectives of this study are firctly to further develop the ELISA test
for shigella toxim so that it is reproducible ard conveniant for assaying
toxin in clincal specimenes from patients, Our cecond objective ic to measure
toxin clinical specimens from patients and see 14 there 1s any correlation

between dicease manifectations and toxin levels.



BACYGROUNL

In the eighty or so yearc cince it was discovered that Shigella dysenteriae
type 1 produced & toxin that caused paresis when injected intc the peritoneunm
of mice, Wwe have 1e;rned 2 good deal abeout it's chemical structure and varied
biologic effecte in animel models of ehigella 1nfectionr or 1 in-vitro
systems, However we stiil know next to nothing about whet role it plays in
the pathogenecis of human disease, and defining what role if any that it
might have could shed some light on many of the currently poorly undercstood

manifestations of shigella infections in humans,

The biclogic effects of shigelles toxis are known to include the fcllowing:

1. Classic "neurotoxic activity" which includes paresis, paralycsis, and
death when sueceptible animals are given a parenterdl injection of taxin. (1)
2. Cytotoxic activity, as manifﬁstéd by the death of various continucus cell
line monolayers when toxin 15 injected into the medie in which they are
growing, (2) or enteritis when injected intoc ligated rabbit iilezl loops. FS)
3. Enterotoxic activity, as manifested by fluid accumulation when toxin

preperations are injected into the ligated rabbit illeal loop. (4)

Shigelleosis in humans precsents with a variety of intestinal and



extra-intestinal manifestations. (5) Although shigellosis is classically
thought of as a dysenteric illness, we know that in certain ages and in
certain settings, it more often can cause a watery diarrhea, which may or may
not be associated with subsequent dysentery (4)., Among the more severe
complications are the hemolytic-uremic syndrome, which can often be fatal,
and neurologic abnormalities, particularly seizures. How analogous any of
the animal or in-vitro gystems are for what we cbeerve in humans ic unclear.
It might be speculated that the watery diarrhea phase of shigella could be
produced by an enterotoxin, but we currently do not even know if the waterf
diarrhea is due to & secretory process or to alteration in absorbtieon, or
whether ii is due to small bowel abrormalities, or is, like the dysentery
phase of the illness, a large bowel disease, &imilarly, although the toxin
preduced by shigella was initially referred to as a nuerotoxin because of it
caused paresis in animals, it is not clear if this is at ail related to the
frequent neurologic abnormalities that we =ee in humans who are infected with

shigella.

Previous assay systeme for shigella toxin have been cumbersome and unsuitaule
for clinical samples. (2) The most widely used acssay system was a
quantitative assay ucing detachement of Hela cells from a preformed
monolayer.{2) The rabbit illeal loop and animal Laresis or death bioassays
have also been used, Al]l of these ass.y systems are relatively cumbersome,
and because many biologic raterials can elicit the same endpoint, specimens
from patients, a= oprosed to supernatants from cell_culture, have never been

testad directly to determine whether toxin is present.



The recent efforts to ohtain more highly purified texin {6,7) have made
possible the production ﬂf a mouse monocional antibody to shigella toxin, (8)
which is the essential component of what will hopefully be a sensitive and
specitic ELISA assay method. An ELISA utilizing this antibody as the
capture antibody has been shown to bé csensitive in detecting sub-nanogranm
amounts of purified toxin, either when the toxin was assayed directly, or
after it had been added to stool specimens of patients without clinical
disease. Our next step it to evaluate and refine this test for use with
tlinical specimens, and to see if toxin levels in various body fluids (stool,

serum, spinal fluid) correlate with disease manifestations.



METHODS

1. SHIGELLA TOXIN ASSAY

The reagents for the chigella torin assay consist of the following:

. Antisera: mouse monclonal antibody, with specificity against the B

subunit of the toxin

rabbit polyclonal antibody against toxin

B, FPurified towin, for use as positive control

The ahove three items have been provided free of charge by the laboratory of

Dr. Gerald Keusch, who developed the reagents and initial procedure,

The following reagents are commercially available:

A. Carrier curface, 96 well microtitier, either Cooke microtitier 129 A or B

disposable polystyrene microhemagglutination plates, or disposable polyvinyl

microchemagglutination , M29, from Dynatech Laboratories.



B. Conjugate: Either goat antirabbit Ig6 alkaline phosphatase, or goat

antirabbit 1gG horseradish-peroxidase

C. Common stock reagents (NaZCD3, NzHCO3, NaN3, NaCl, KHZFO4, KC1, Tween

20,) for preperation of the coating buffer and PBS Tween for washing.
D. Fetal calf serum, or bovine serum albumin.

The pracedure for the ELISA is now taken directly from the chapter by Voller
et al in Rose and Freidman, Manual of Clinica! Immunolooy, American Society
for Microbiology, Washingtan, D. C., which is the curreni standard guide for

this procedure. 1In brief 1t is:

1. Dilute mouse monoclonal antibooy to & 10 microgran/m} concentration in

the appropriate coating buffer.

Z, Coat overnight all 9& wells of the plate with 0.2 ml of moncclonal

antibedy selution.

W13

Wash plates twice with FBS tween.

4, To block unbound sites, add .2 ml of PBS Tween with 5% BSA and incubate

for an hour.

Wash twice with FBS Tween.

wn



a

1¢,

14,

1&.

Add .2 ml of test samples to duplicate wells,

Prepare 10, 5, 1, .50, .25 and .125 concentrations of purified toxin and

add to duplicate weils, results to be used to construct a standard curve.
Leave twp wells blant in order £u obtain zero reading.

Let all samples incubate overnight &t 4 degrees centrigrade.

Wash five timee with FEBES tween.

Acd .2ml of rabbit polyclional antitoxin diluted 1/5,000 in PRS Tween,

and incubate for two hours at room temperature.
Wash five timec with FBES Tween.

add .Zm! of goat anti-rabtit conjugate diluted 171,000 in FES Tween, and

ingubate for two hours.
Wash five times with FES Tween.

Add .2 ml of p-nitrophenyl substrate at lmg/ml concentration with pH 9.8

diethanolamine buffer.

fead at appropriate wavelength two hpurs after substrate is added.



Qur major objective now, with the procedure, is to see how well it works
under field conditions, and to see if we can shorten the procedure, primarily
by reducing the time for the four different incubation sfeps. Another
possiblie problem is to see if stool gives us any non-specific activity, and
to test methods for eliminating this. We currently have all the reagents
except for the conjugates. Using varying duplicate dilutions of purified
torxin and stool cpiked with purified toxin, we wil) attémpt to vary & number
of the cteps in the listed procedure and see if it has any effect on the
results. By sgiking stool we will also get an idea it there is either
non-specific activity, or if there might instead he some neutralizing

gctivity.
CLIMICAL STUDIES

In order to determine whether the toxin can be found in clinical specimens,
we will obtain stocl from 300 inpatients hospitalized with 2 variety of types
of diarrhea, and see if towin is detectable in their stools. We will attempt
to correlate the toxin level with infecting organism, (species of chigella,
other pathogen, or no pathogen), and a few (at least initially) clinical
indicators of dicease, including height nof fever on day the specimen was
cbtained, number of weight cells in the the stool, prescence or absence of
blood in the stool, and white cell count. In addition we will attempt to
identify 10 patients with the hemolytic uremic syndrome and obtain stocl,
urine and a small amount of blood (.iml} for detection of toxin. We will
also attempt to identify 10 patients with invasive diarrhea and seizures, and

will likevwise obtain stool, serum (.1 ml), and a small amount of CS&F (.1ml),



In no case will we obtain these specimens solely for the purpose of this
study. We will only obtain a very small aliquot of either serum or spinal
fluid when a patient is having blood drawn or 2 spinal tap done in the

process of their routine clinical care in the hospital.

The information from the tovin assay and clinicel findings on patients will
be entered into a data based program for a micro-computer (STAT-FAC adapted
for the KAYPRO) and analyzed using this system, which has both a data base

and statistical analysis component.

SIGNIFICANCE

Shigella is the major identifiable cause of morbidity
and mortality in patients admitted to our hospital. By attempting toc cee 14
toxin is present in patients infected with shigella, and to see if the level
of toxin correlates with any cof the clinical features of the dicsease, we will
help to finally establish if the toxin has a role in the pathogenecsis of
shigella. In addition if we can simplify and sherten the assay procedure, it
might serve as a sameday screening test for shigella infection, which would
give us a considerable advantage when compared to the minimum of 4B hours
that it now takes us to identify shigella infections using routine

microbiologic methods.

COLLABORATIVE ARRANGEMENTS



This study will be done in
collaboration with Frofessor Gerald Keusch of Tufts University in Bocston,

U.5.4, who has developed the essential reagente for the EL1SA.

ABSTRACT SUNMARY

{. The population studied will be ill patiente admitted to the Dhaka station

hospital of the ICDDR,E.

2. fAs no tests wi1ll be dome on any of these patients in addition to what is

already being done, the study does not pose any risk to the patient,

3. HNot applicable.

4, Stool, blood and CSF samples will be procecssed accerding to patient

number. No confidential information will be used.

5. As there is no risk to the subiect, and the issue of privacy is not

involved, informed concent will not be obtained.

&. No interview will be performed,

7. There will bP no direct benefit toc the individual. Society will benefit

-



as we will possibly gain a better understanding of the mechaniem of Shigella
infections, which are a major cause of morbidity and mortality in the less

developed world.

8. Hospital records will be used, as will stool specimens, serum, urine and
spinal fluid. No sampling will be done solely for the purpose of this study.
We will use aliqote of body fluid that are being obtained for clinical care

pf the patient.
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DETAILED BUDGET

1. Fersonnel services
2. Supplies and materials
Microtiter plates

Alkaline phosphatase anac

immuno-peroxidase conjugates
Other reagents

Glassware

Stool collection containers
to be used to centrifuse and

‘tollect specimens

Miscellaneous supplies

{pencils, pen, paper)

d =

Not applicable

(pilot protocol)

$150

$150
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