
AD-785 545

CHARACTERISTICS OF A NEW GROUP OF
ENTEROPATHOGENIC E. COLI PRODUCING
ENTEROTOXIN

T. A. Avdeeva, et al

Army Medical Research Institute of Infectious
Diseases
Frederick, Maryland

24 September 1974

V.

DISTRIBUTED BY:

National Technical Infonrntion Service
U. S. DEPARTMENT OF COMMERCE
5285 Port Royal Road, Springfield Va. 22151



SECUnRIY CLASSIFICATION OF THI1S PAGE (Wften DAWA Ifftffodr______________

REPORT DOCUMENTAION PAG RRAD ISTRUCTU)NS
I~I-IE'I ~ j BEFORE COMPLETING FORMj.REPORT NUMBER 2. 3OVT ACCESSIOWN O. 3. RECIPIENT'$CATALOG UMBE

E* TITLE (nd Sbtitle) K TV~ % REPORT & PERIOD COVERED

entropthoenCarcteistc of a new group of PROMN RG EOTM~E

enerpahoeicE.coiproducing enterotomin. Translation

7- AUTOA(*) . CONTRACT OR GRANT NUMBER~it

T. A. Avdeyeva, Yu.,Ye Polatskiy, L. A. Sinirnova,
Ye. M. Dragunskaya, E. V. Poyasova and V. G.

9. PERFO"1(40 ORGANiZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT. TASK
AREA & WORK UNIT NUMBERS

Zh. Mikrobiol. Epid. bunobiol. 50:11:9-12 (1973,

I?. C01 tOLL0.40OPFICE NAME AND *A URESS 12. REPORT DATE

USAM~UL1D Library -24 September 1974
Fort Dtrick -- ~13. NUMBER OF PAGES

Y#~~ORIGAGZ? Y E AORENS9 df.wtro otong 01111te IS. SECI.RITY CLASS. (of this repoet)

150. 5ECSSIFIAri0N/OWNGRADINOI
SCH EDULE

16. D~iSTRIBUTION STATEMIN? IffibJ# R4"Itj

Approved for public release:-'distribution unlimited

17. 013TR30UTION STATEMENT (of tii* oet~hrA jtimrd ln Wock 20, If different from Repiort)

13. SUJPPLEMENTARY NOTES

IS. KEY WORDS 7Co0.ntMneZ on =vereo aid if necessary and identify by bloc&~ number) .

'Bacill.i, intestinalj
Enterotoxin-produc.iing
Enter'opathenugenie -

Intestinal infoctions

20. ASTRAZT (Coninuie an mveree side It neciasany and Idetify by block number)

INFORMAI ION S[ERVICE
Oi' )part'-.'nt (if (Cnnmtrrr
';p inilicld VA :111'i I

DO ~i JN7 1473 EDITION OF I NOV 65 IS OBSOLETE

SECURITY CLASSIFICATIO04 OF THIS PACE (Won Date Etwdj



cif ic~,: L.K'2~SUDC 576.851 .48.097.20

CHARACTERISTICS OF A NEV GROUP OF ENTEROPATHOGENIC E. COI.I PRODUCING
I~ ENTEROTOX IN

[ Paper by T. A. Avdeyeva, Yu. Ye Polatskiy, L. A. Smirnova,, Ye. M. Dragui-
skaya, E. V. Poyasova and V. C.' Chalenko; of the Institute of Epidemiology and
YXicrolzbiology ixneny Pastei,. the Institute of Experimental Medicine,. USSA Acad-
ezrV of 11-:edical Sciences and the Institute of VaccLes and Serums; received
by the editors., 15 November 1972. In the periodical Zhurnal i-krobiolog-ii,

SEpideiniologii i Imnunobiolo fti (Journal of Microbiology,. Epidemiology and
If~uflobio1o,7:). h.i iikrbio'. Epid. Immunobiol. 50:11:9-12 (1973)

Progress realized in the past few years in the development of a series

of experimental models has greatly advanced existing concepts of the etiology

of intestinal infections. Assuring, as they have done, a deeper understanding

of the biology and pathenog.,enic properties of shigellae, salmonellae and en-

teropathenogenic bacilli, experimental models have proven likewise serviceable

in the detection of the ability of bacteria to produce intestinal infection in

human beings. Infection of a loop of the smnall. intestine, among other raethods,,

has been used to establish enteropathogenicity (experimental animal, rabbit;

5, 14, 25). The use of this particular model has also favored the knowledge

of the pathogenesis of -cholera [13, 15, 18) and the enteroxigenic intestinal

bacilli (BIB), the causative agents of so-called colibacillosis of swine,

cattle, and some other animals (21, 22, 24). In the past few years, this par-

ticular nethod has been used to observe cholera-like illnesses in both children

*The paper was read twice: at a session of the Leningrad Scientific Society
* of Pathologists on 16 November 1971, and at a session of the Leningrad Do-

parr~et o th Al-Union Society of t 'niftcnologists, Microbioligsts and
Infection Specialists on 28 March 1972.
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and adults [16, 17, 19, 2 0).

Enteroxigenic intestinal bacilli (EIB) are known thus far in only a

fe,. serological types, distinguished'by'the 0-, K- and 11-ar -ens (C6.H16,

0;3; HIlIC78: "-S ,, O1: 1128, eo. )o These produ:ce enterotoxns--one thero-

stale, observed in superfluous culture liquids, the other thermo-labile, con-

tamed in cellulary lysates. With use of an isolated small-intestine (rabbit)

model, living cultures and their sterile cell-less substrates lead to expansion

of the intestinal loops, -Offing to accumulation of the liquid content. The

etiological role of EIB in human gastroenteritis h.- already been demon-

strated[16, 19, 23].

In the USSR a different, the so-called lung model, is being used, for

the induction of shigella pneumonia in intranasally infected albino ;Ace. [6].

Using a lung model, it is possible, through a nerobioloical and morphologioal

study, to differentiate various different extitants of inteatial infections

[7, 1,t 1).

Mhat is intended in tho present article is a presentation of the re-

sults of a study of intestinal illnesses of uncertain etiology with use of

the "lung, model" (1-3, 8), which has made possible the discovery of micro-

organisms of the genus Escherichia which, in distinction from known excitants

of intestinal infections, produced death in infected mice within a few hours.

The synoms accompanying death (acute asIphia, spasms, exudation of sero-

bloody liquid from the nose and mouth) have not been prevtoualy observed.

In all, 43 strains of bacteria with the indicated charateristics

wore studied. On the basis of the O-antigen, these were divided into 12

serological types, of which six fell into 0-tpes 1, 6, 16, 86, 112 a and

115). The total ni:ber of posible types was 21.
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It vas established, as a result of the study, that intranasal infec-

tion of mice in the course of 8-1 5 minu~es with cells of a 24-hour bouillon

culture is acc .panied by multiplication of the exciting agents in lung tissue

and by the development of a pathological process distinguished by ripcrobio-

logical and morphological characteristics from a similar intranasal infection

of mice with known causative agents of intestinal infections (1-3]. Ak;Tte in-

toxication was the basis of the pathological process. Infection of the ani-

mals led to vascular damage and rapid advance of nerous-hemorrhagic pulmonary

edema, Multiplication of the bacteria took place only in the lumen of the al-

veolus. As distinct from shigellae and sh!g lla-like enterogenic intestinal

bacilli, the bacteria studied did not penetrate, and conjunctival infection

of the mice was not accompanied by anZ, development of keratoconiu~ctivitis [8].

* The capability of intesti. ;.I bacilli obtained from intestinal diseases

of uncertain etiology to produce fatal results in mice against a background

of comparable symptoms is regarded, by the authors, as a precise sign of

anteropathogenity. This is in fact confirmed by the results of analysis of

a case of mass illness in children and adults from whom types 01 and 0112 ab

bacilli wore abstracted. These particular microorganisms, upon introduction

into mice, produced early death in the animals, accompanied by the t 'J9 . al

sypto:rs of acute asphyxia [4, 9, 121.

Ana3vss of the clinical symptoms and the morphological picture of the

.To3ess as presented in the mice infected in our experiments leads to the

conclusion that these bacteria are the nroducers of toxins. It is the authors,

I opinion that the presently used "tlung" method, w) tch is in ess,.nce a model of
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an isolated rabbit small intestine loop, can be used to observe intestinal

illnesses anlogous to those described in recent years in the foreign med-
I

ical literature.

First of .0 in ordr to resolve the quesions pre3entedhere, it.

was necessary to determine whether enterotoxins were indeed being produced

in the cultures which we studied.

No toxins, were actually discovered in the superfluid liquids of the

cultures. Quite different results have been obtained in the study of lysates

[18], and intranasal administration to mice of such cell-less substrates ob-

tained from three different strains has shown that these cultures (intestinal

xbacteria) d) inded produce thermoliabile toxins: all of the test animals

to which were administered cellular lsates died. The lysates were completely

inavtivated following a thirty-minute period of heating at 600C. The causes

of the differences in the times preceeding death follwing intranasal adminis-

tration (1 - 8 hours) of the cultures and of their lysates (21 - 93 hours)

are deserving of particular attention. It has been establtshed, however, that

there Is a great similarity between the pathological condition which arose in

the mice infected with the cultures, and their 1ysates. The intraaal admin-

istration to the mice of the thermolabile toxin, Just like the infection with

the cultures, was accompanied by a marked accumulation of aerous-hemorrhagio

exhudate in the pulmonary tissues. Quite obviously, the asie mechanim in-

volved in, the action of the bacteria which we studied was ossociated with

their toxigenicity.

The propseition which we make here concerning the essential similarity

between the lung model and the model at an isolated small intestinal loop of a

rabbit was indeed confirmed t( further parallel teats run on these same modols
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studied by the authors and prepared by them from sterile cell lysates.

Upon introduction of six strains and their thermolabile lysate (2

strains), :,e otained positive reactionp together with distension of the loopes,

o...tin7 to the accumulation nr fluid (5-18 ml).

In this way, it was possible to study the capability of the cultures

and of the product of thermolabile toxin on the basis of the two models tested.

The possibility of deteruining (BIB) with use of a lung model is of

rather considerable import-anc-, inasmuch as the model sugested by De and

Chatterjee (14] is more ccuplex than the method of intrnasal administration

to albino mice.

The data obtained expand existirg concepts of enteropathegenic intes-

tinal bacilli. Further study of the biologic properties of the enterotoxi-

genic Echerichieae alarg with clinical study and the pathogenesis of the

associated illnesses, is of particular impoxtance in connection with the

necessity of differentiatind between these diseases and clinicallyv similar

forms of cholera.

1. It was established that the death of mice due to acute serous-

homorragic pulmonary edema during the first few hours follaiing intranasal

Sinfection with cultures of intetinal bacilliderivod from sick animzal uuf-

fLnki from intestinal disease of undotermdnod orijn, resulted from their

enterotoxigenicity.

2. We have damonstratcd the possibility of shoeing the presence of

iuarotoxic intestinal bacill' and of establishing, their capability for t

production of thermolabile toxin ci a lung model; this b9 a simpler mid

more convenient mothod tian those regularly used for this purpose.
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