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Abstract Summary:

In recent years more attention has
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been focuced to the "free endotoxin”

ard its role in protection against and exacerbation of gram.negative

bacterial infections, Since this endotoxin is released into the surroundings

in various guantities depending on the strain and envircnment it seem

to be interesting to analyse whether any difference in this respect exist

among enteropathogens and whether

the endotcexin could contribute to

effects observed in some experimental models used for detection of

enterotcxins.

Endotoxin spontaneously released i

ntc the media by:

a. toxigenic strains of V. cholerae

b. CT gene negative V. chalerae

c. E. coli (EPEC)



d, BE, coli (ETEC)

will be aete:mined: The guantity of endotoxin released in various growth
vhases by above mentioned pathogens will be correlated with other virulence
markers, Rabbits tolerant tc endotoxin will be used tc estimate a possible

effect of endotoxin in the skin test.

Ravicwe ;

a. Research involving Human Subjects

b, Research Review Committee;

c. Director : -




SECTION II = RESEARCH PLAN

A. INTRODUCTION
a, To characterize quantitatively and qualitatively endotoxin
spontanecusly released from live cultures of CT gene deficient
V. cholerae 01 fram.toxinogeﬁic V. cholerae 0Ol sgrains as well m%f
from E, coli/EFEC and ETEC strains/. - ;
b. To examine whether releasjng of endotoxin by live cells has any

relation to enterotoxin production by the strains,

c. To examine whether the released endotoxin has any impact in the’
P

results of diagnostic tests particularly on the rabbit skin test,

2. Background:

'Endotoxin lipopolysaccharide (LPS} from gram-negﬁfive bacteria can

cause multitude oi.biologicdi efféc;s and initiate a chain secondary
reactions in a host. It also fgnctiqns as a barrier for release of
pet}plasmic enzymes to the surroundings (Irvin et al, 1975) as well as for
penetration of small molecules into the cell) (Nakae and Nikaido, 1975)
Antibicotic resistance and resistance tc lysozyme, complement and antibody
is alsc related to the structire of LPS (Schlecht and Westphal, 1870},
Sandersen et al, 1974, Rowley, 1976). vVariety of these functions has
alweys led to question to what extent could endotorin participate in
reactions revealed whether in experimental model ér in glinical picture
of a patient infected by entercopathogens, This questions has become more
attractive due to findings on releasing of endotoxin into the surroundings

by live cells without any ﬁhysical or chemical attack (Pike, Chandler, 1974
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Novotny -t al, 1975; Johnson et al, 1975; Irving et al, 1975; Holegrenm

‘et.’aal, 1971) . Despite the many data en chemistry and immunocremistry of
lipopelysaccharide (Westphal et al, 1983) as well ax pathophysiologic
reactions elicited in experimental animals by endotoxir there is still

Iack bf correlation or causative associaticn between cliajical symptoms and
experimentsl responses to endotoxin, In most experiments endotoxia isolated by
the hot phencl-water extraction has been used (Westphal, Jamn,, 1965),

Though. useful for biochemical and immunochenical studies it might be less
appropriate for biological studies due tc the fact that the extraction
procedure by phencl does not represent conditions in-vive for releasing

of endotoxin. Thus the product of phenol-water extracticn might be biologically
different from the spontanecusly released substsnce, Some literature data have

‘shown thhé' the difference exists in Shigella sonnei (Ramancwska et a), 1970],

ft has besn recognized that encdotcxin possesses an activity te assoclate specifi-
cally and non-specifically with biclogical membranes (Kabir et al, 1970) and this can
trigger an sequence of events at tre level of cell, orgsa. or the macrcorganism
(mrxﬁon, 1983) . It can be speculated that free sndotuxin released at the
attachment arnd/or aghesion of pathogen to a zccgptdr on 8 mesbranecus structures
of the host could amplify or inhibit sawe of the pathogen activities, Besides
this the blels of outer membrare carrying endotcxin may deliver othexr toxic
prodﬁcts of the pathogen to distant sites (Sparling, 1983}, Farthermere, sone
data indicate that bacterial proteins enkance the host's susceptibility to LPS
tox:icity raising a possibility thrat small amounts of LIS, acting synergestically
with other bacterial components. may contribute significantly to septicaemic

effects {Metschel et al, 1982). Another aspect of this preblem seems to reside

in interppetation of results from presently used laboratory mathode for



' S

detection of entexotoxinm, Endotexin present im culture filtrates could
interfexe dus. to its membrane assecisting activity with othar substances
giving reactions leading to @:m:ﬁa.' interpretation, In olﬁt_r to
uwrderstand betwer theme ;::el_'aticfl,\l it is :L-%;rh‘nt‘to have more data on
spontaneous release of -ungotoxtn fram enteric htc'tnﬁc with iuftoun_t; j/-'-
pathogenic mechansism, Su¢h rymus could also help to impreve illct‘iminating
capability of methods puxti.quin;ty: the skin test vhich have beeir used forx

detecticn of ent.erbtoxtc/éoztc activitids of enteropathogens,

3. Rationale,
Pathogenic mechanisms of many enteroinfections sre stil) poorly understcod
Thoughi: many factors cont;ibuting to a complex pathogeanic picture of
enteroinfections have been defined, there are still soms which seed to be
clarify. Endotoxin has been known for YOars g5 a toxic coppoment than can
elicit spectrum of pathophyslt;logic qd;phamcolelie effects but its role
during the infections process caused by non-toxikoganic and ether toexic
factqrs produting enteropathogens is nbt‘ clsar. The stuly iatends to
explore the contributions of "free endotoxin® to some \aedvltlu presented
in—vitro'by toxinogenic and non-toﬂnoq‘nic stzains of V. éhohne and .
E. coli. These data can contribute to b.etterr m"d;t:undlig of pathogenic

mechanisms in enteroinfecticns as well as may improve tomicity testing

procedures,

B. SPECIFIC AIMS:

1. To determine the amount of endotoxin released imevitre by texinogenic and
N :
nontoxincgenic V. cholerae. and E. coli duxing the various phases of the

growth curve, -



2. To test a possible contribution of endotoxin to reactions observed

in experimental models used for detection on enterotoxicity,

C. METHODS OF PREOCEDURE

1. Strains selection; One strains of the each species will he selected,

a. V. cholerae 01, toxinogenic

b. E. coli/ETEC /LT (+)

c. E. coli/EPEC/

To these isolates one strain of V. cholerae Ol that failed to demonstrate
any homology with €T or LT genes will be added. Ncn-pathogenic strain

of E. coli from reference strains at ICDDR,2 will be also included.

2. Prepration of culture filtrates: For V. cholerae Richardson's ne:dium

(1962), for E. coli, Evans et al (1973) medium will be used. Incubation
of the cultures will be done on a shaking water bath at 37°%c. In
preliminary experiments growth curves of all the tested strains will

bé examined by counting of C,F.U. after appropriate dilution.
Simultaneously O.D. of the culture will be measured. Then samples

will be taken from the cultures in the second and third part of log
phase as well as from the first part of the stationary phase for
estimation of endotoxin and enterotoxins. Cultures will be centrifuged
at 4°C for 30 min at 20,000 g and supernates filtered through milipore
membranes and storéd at -20°C in aliquots fcr further experimental

work,

3. Biological and immunochemical tests:

a. Adult rabbit ilpal loop test for CT by Kasai and Burrows (196€), and

the skin permeability test for CT, LT by Craig (1963) will be used.



. Suckling mice assay fox ST by Dean’st-al (1972},

-

. Limulas lysate test (LAL) for endotadin by levin énd Bang (1968),

Modificaticn of Difco-Pyrotest will be used. o o

. L ) v ) .
. Double diffusion get test for endetoxin by Ouchterleny’ (1964). with 10

te o

- times concentrated culture filtrates, spaf:irzﬁ'i'c" a'mt}.s‘em 336 LPS a3 FACESI '
: P (Al LESTERLe

by phenol water prpcedﬁrﬁ,(WEStphgl, Jann. 1965) will be' used,
.. 1In order to sepafate a buik ofc&ndﬁtexin-a cultdra-filtr#t&5¢fwaﬁch,~
strain will be pxecigitatea with amonium sulphate; the pxenipiﬁaae

will be dialyzed and 5ﬂﬁaxﬂtéﬂ:on a. c@lumn of SQthQexzsaﬁdn‘ rt‘etidﬂi . ;

over 100,000 hetween 90:,000. and*SD 600 of, muiﬁﬁular waxght ﬂill hﬁ cut off

s O R NPT

and retested fox bkoloqi¢al activitg in various dilutions‘ 1n‘

etmiy

obtained by this proceduxe & ratio aof endﬁtoxin/enterotoztn ot anterutoxin

1ike substances will be d;f{arent of ths griginal culturﬂ £iltrate and will.

enable to compare the aoti@ittes pxuaaateﬁ by the differant cﬁnponents in

the skin test, ' : j - " ' {
f. Samples with higher concentration of;;n§§£oxih fxdﬁuﬁiah strains will be

tested for the skin permeability on rabbits rendered tolexast to endotoxin ?‘ﬁ“ E

to see any change and/or effect of endotoxin, Contr?fy to the tolerance

the Schwarzmanr local reactiocn will be used to enhance the effect of

endotoxin if present in the tested samples,

SIGNIFICANCE

-

The role of endotaxin in pathogene&is of enterointections am well as in reactiofs

presented by enteropathogens in experinsntal mo&els used: for cntcxo&nxicity testing
is not clear, This study intends to explere the xeleasing of cnﬂutoxtn from toxi-
genic and non-toxigeniec V. cholarga.and E. coii uu:&amés;\the stuﬂy ‘plans to analyss

the contribution of releaséd endotoxin te hiolagical xaactian: tn.aapextmental models,

If these points are elucidatad this cowld improve quality of the diagnostic procedures

#
' . A
- - -



used for detection of entexotoxins and ceuld have implications towards
better under&tanding of the nature of the'pathagenié mechanismg in

enteroinfections.

FACILITIES REQUIRED

1, ICDDR,B Microbiology Baboratory and- Animal House facilities will be

shared.

2., Laboratory for separation and analysis of.biclogicaliy active

macromolechles will be needed, The instruments needéd include;

Laboratory colums, fraction collector UV recorder, UV/VIS spectrophotometer
peristaltic pump, horizontal and vertical.electrophorasia; Qpep&rative
ultracentrifuge and accessoriee, Part of ﬁhese equipments have already been in
possession of ICDDR,B. Additional equipments will be transfered to ICDDK,B
by Pharmacia Fince Chemical, Sweden féx:pﬁxpcse of the course on Biochemical
technigues in separation of macrcmoleculeé; The course will be held at

ICDDR,E in September this year,

This labofatory should be established at ICDDR,R not only for the purpose of
this protocol but also for other protocols pxesenﬁly in preparation and further
protocols oriented to study of molecular aspects of pathogenicity. pathogenesis
and host defence, Moreover such facilities offer unique opportunity for
training and education of internatiocnal, national and ICDDR,B students in
research methodology oriented £o better knowledge in the above menticned fieldy

kY

COLLABORATIVE ARRANGEMENTS

Contact will be maintained-with Prof, Dx, E. Rietschel, PForschuginstitute

Borstel, Institut fur ExperimentIle Biologie and Medicine, West Germany



concerning the possible analysis of acticn eof fyes and Downd 198 ea

macyophages,

Contact will also be maintained with Dr, G. Bartkews, Mssazch Iastituts
of Preventive Medicine, Bratislava, Csschédlewakia, josartiag oo
chemical analysis og,‘,m; ’ | |
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A. DETAILED BUDGET

PERSONNEL SERVICE

% or No. Annual Project Regquirement

Name Position of Day. Salary Taka Dollar

Dr Ivan Ciznar Prin, InVestigator 30% 12,600

Dr T. Butler Co-Investigator 5% : 3,500

Dr I. Hug Co-Investigator 1os 6,800
Dr K.A. Al-Mahmud Co-Investigator 15% 18,500
Technician (Micro) 50% 12,000
Technician (Animal) ‘ 402 12,000
Research Officer{to be named) S0% 35,000

77,500 22,900

SUPPLIES AND MATERIALS

‘Uit Amount Proiect Requirement
Cost Required Taka Dollar
New Zealand adult 140,00 150 21,000
albino rabbits
Suckling mice 50 tests 16.00 250 4,000
Media 500
Chemicals 600
LAL test' 600
EQUIPMENT
Separation unit of Pharmacia Fine Chemicals ' 5,000

PETIENT HOSPITALIZATION

None

OUTPATIENT CARE

None

TRANSPCRT (TCDDR,B)

None
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TRAVEL & TRANSPORT OF PERSONS

None

TRANSPORT OF THINGS

RENT, COMMUONICATION

None

PRINTING & REPRODUCTION

OTHER SERVICES

None

Taka

7,000

Dollar

loo

32,000

6,700
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Supplies and Materials
Equipment

Patient hospitalization
Outpatent Care
Transport {(ICDDR,B)
Travel & Transportation

Transport of Things

Taka

77,500

25,000

Rent, Communication and Utilities

Printing and Reproducticn

Other Contractual Sarvices

109,500
TR SR RN AN

Us$4, 380
Total US$ 34,080
Salaries US$ 25,000
Opexation Cost US$ 9,080

Conversion rate: 1 US$ = Tk.25.00

US Dollars

22,900

1,700

- 5,000

100

29,700



