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. Marylaand

24 September 1974

DISTRIBUTED BY:

Ntiunal Tachnil nfetionSice
U. S. DEPARTMENT OF COMMERCE
5285 Port Royal Road, Springfield Va. 22151




¢

I

SECURIYY CLASSIFICATION OF THIS PAGE (When Data Batered)

REPORT DOCUMENTATION PAGE - BEFORE COMPLETING FORM
1. REPGAT NUMBER 2. 30VY ACCESSION ko1 3. RECIFIENT'S CATALOG NUMBE
9-785 5435
4. TUTLE (.nd Sudtitle) % TvBF AF REPORT & PERIOD COVERED
Characteristics of a new group of
enteropathogenic E. coli producing enterotoxin, Translation

€. PERFORMING ORG. REPORYT NIBER

13, PERFORMING “RGAN‘ZATIO& NN&E AND ADDRESS 10. PROGRAM ELEMENT, P QBJEC;I' TASK

7- AUTROR(R) . 8. COMTRACY OR GRANY HNUMSER(a)

T. &. Avdeyeva, Yu. Ye Polatskiy, L. A. Swmirnova,
Ye. M. Dragu nskaya, E, V. Poyasova and V. G.
ko

AREA & WORK UNIT NUMBER

Zk. Mikrobial, Epidr meuﬁnbiol. 50:11:9-12 (1973,

. CORTROLLYNG OFFICE NAME AND A.,akzss 12. REPORT DATE
USAMRIID Libra"y - E 24 September 1974
Furt Detriek - T 13. NUMBER OF PAGES q

A Vi

“ORH’ORIHG A SNCV NAME & &Dﬁﬁ&‘i&‘lf dl!lonm from Controlling Oftice} | 18. SECURITY CLASS. (of thie report)

[%a. ggfnéAssmcnlowﬁowcnmmo

18. DISTRIBUTION STATEMERT (& tdla Rapusty -

Approved for public Areleasa:-:d“ifstribution unlimited

17. QISTRIBUTION STATEMENT (of thy abettact antered in Slock 20, 1f different from Report)

18. SUPPL EMENTARY NOTES S : -

A L
18, KEY WORDS (Com.(n_ue on roverss avde i neceasary and identlfy by block number) . : e :3

Bacilli, intestinal =~ - Ca -
Enterotoxin~producing Vo -

Enteropathenogenic:
Intestinal infections

_E, coli
20 ABQTRM,T (Continur on prverse eide if necyasory and identify by block number)

IURTONAL TECHNICA]
INFORMATION SERVICE

U € Departmient of Commirice
Spongheld VA 22151

¢
DD , 5" 1473 EoiTioN OF 1 NOV 6513 OBBOLETE i
SECURITY CLASSIFICATION OF THIS PAGE (Whan Date Entered)




AD785545

4P

US ey Bhatiead Reooloh Institnte -~
of fatctns Duames UDC 576.851.48.097.20 - S
Fasl Dzldich, b 21701 ’ '},3-'

CHARACTERISTICS OF A NEW GROUP OF ENTEROPATHOGENIC E. COLL PRODUCING e
ENTEROTOXIN 7 ~

{Paper by T. A, Avdeyeva, Yu., Ye Polatskiy, L, A, Smirnova, Ye., M. Dragun-
skaya, E, V, Poyasova and V, G, Chalenko; of the Institute of Epidemiology and
Microvioclogy imeny Pastei, the Institute of Experimental Medicine, USSR Acad-
ery of Medical Sciences and the Institute of Vacciaes and Serums; received

by the editors, 15 MNovember 1972. In the periodical Zhurnal Mikrobiologii,
Epidemiologii i Immunobiclogii (Journal of Microbiology, Epidemiology and
Iraunobiology ). Zh. Mikrobiol. Epid. Immunobiocl. 50:11:9-12 (1973)

Progress realized in the past few years in the development of a geries
of experimental models has greatly advanced existing concepts of the etiology

of intestinal infections, Assuring, as they have done, a deeper undefstanding

"of the biology and pathenogenic properties of shigeliae, 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 small intestine, among other methods,
has teen used to establish enteropathegenicity (experimental animal, rabbit;

5, 14, 25), The use of this particular model has also favored the knowledge
of the pathogenesis of zholera {13, 15, 18] and the enteroxigenic intestinal
bacilli (EIB), 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 method has besen 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 De-
partment of the All-Union Society of “nidemiologists, Mierobioligsts and
Infection Specialists on 28 March 1972,
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and adwlts [16, 17, 19, 20].

Enteroxigenic intestinal bacilli (EIB) are known thus far in only a
few: serological types, distinguished&'by:the 0-, K~ and H-ar ‘mens (C6:H16,
Ci5; H11,078: X8G, NL8: HR8, eke, ), These vroduce enteroboxins-—-—one thermo-
statle, observed in superfluous culture liquids, the other thermo-labile, con-
tained in cellulary lysates, Yith use of an isolated small-intestine (rabbit)
ncdel, living cultures and their sterile cell-less substrates lead to expansion
¢f the intesiinel 106:33 , owing to accumulation of the liquid content., The
etiologzical role of FIR in human gastroenteritis he- already been demon-
strated -[16, 19, 23]. |

In the USSR a different, the so-called lung model, vis, being uzed, for
the induction of shigellé pneunania in intranasally infected albine ndee. {61,

Using a lung model, it is possible, through a risrobiolozieal and morphologicel

study, to differentiate various differcnt excitants of intestimal infacticns
{7, 10, 113,

t/hat is intended in the present article is & presentation of the ro-
sults of a study of intestina& 1llnesses of uncertalin etiology with use wof
the "lung model® [1-3, 8], which has made possible the discovery of micro-
orgenismg of the genus Escherichia which, in distinetion from known excitants
cf intsstinal infections, produced death in infected mice within a few hours,
The oymptoms accompanying death (acute asphyxia, spasms, exudation of serc-
bloody liquid from the nose and mouth) have not been previously observed.

In all, 43 streins of backeria with the indicated characteristics
wers studied. On the basis of the O-antigen, these were divided into 12
serological types, of which six fell into O-types 1, 6, 16, 86, 112 a and
115), The total nuiber of possible types was 21,




It was established, as a result of the study, that intranasal infec-
tion of mice in the course of 8-15 m‘i'.nu’qes with cells of a 24~hour bouillon
culture is accomvanied by muitiplication of the execiting aszents in lung tissue
and by the development of a pathological process distinguished by microbio-
lozical and morphological characteristics from a similar intranasal infection
of mice with known causative agents of intestinal infections {1-3], Azute in-
toxication was the basis of the patholosgical vrocess, Infection of the ani-
mals led to vascular damage and rapid advance of serous-hemorrhagic pulmenary
edema, Multiplication of the bacteria took place only in the lumen of the al=
veolus, As distinct from shifellae and shigella=like enterogenic intestinal
bacilli, the bacteria studied did not penetrate, and conjunctival infection
of the mice was not accompanied by any development of keratoconijunctivitis (8],

The capability of intestir »l btacilli 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
enteropathogenity., This is in fact confirmed by the results of analysis of
a case of mass illness in children and adults from whom types O! and 0112 ab
bacilli were abstracted, These particular microorganisms, upon introduction
into nice, produced early death in the animals, accompenied by the tyn!sal
symotoms of acute asphyxia {4, 9, 12].

Aalys.s of the clinical symptons and the morphological picture of the
procass 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?

opinion that the presently used "lung" method, which is in essunce a model of




an isolated rabbit small intestine loop, can be used to observe intestinal

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

¢
-

ical literature,

First of .1, in order to resolve the questions presented here, it.
was necessary to determine whether enterotoiins 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
bacteria) ds inde.d produce thermoliabile toxins: all of the test animals
to which were administered cellular lysates died, The lysates were coupletely
inavtivated following a thirty~minute period of heating at 60°C. The causes
of the differences in the times preceeding death following intranasal adminis~
tration (1 = 8 hours) of the cultures and of their lysates {21 - 93 hours)
are deserving of particular ettention, It has been established, havever, that
there is a great similarity between the pathological candition which arose in
the mice infected with the cultures, and thelir lysates, The intranasal admin-
istration to the mice of the thermolabile toxin, just like the infection with
the cultures, was accompanied by a marked accunmlation of sercus-hemerrhagic
exhudate in the pulmonary tissues, Quite obviously, the tasic mechanism in-
volved ir, the action of the bacteris which wo studied was ossociated with
their taxigenicity.

The propssition which we make here concerning the essential similarity
betwcen the lung model and the model of an isolated small intestinal loop of &
rabbit was indeed confirmed ty furthsr parallel tests 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), we obtained vositive reactiong together with distension of the loopes,

osin~ to the accunulation of fluid (5-18 ml),

In this way, it was possible to study the capability of the cultures
and of the oroduct of thermolabile toxin on the basis of the two models tested.
. The possibility of determining (EIB) with use of a lung model is of
rather considerable importanc:, inasamuch as the model sugrmested by De and
Chattsrjee {14] is more ccuplex than the method of intrnasal administration
to albino mice,

The data obtained expand existing concepts of enteropathegenic intes-
tinal bacilli, Further study of the blologic properties of the enterotoxi-
genic Escherichiese alang with clinical study and the pathogenesis of the
associated illnesses, is of particular inportance in connection with the
necessity of differentiating between these diseases and clinically similur

foras of cholera,

CONLIISIONS

1, It was established that the death of mice due to acute serous-
hemorragic pulnonary odema during the first few hours following intranasal
infection with cultures of intes*inal bacilliderived from sick animals suf-
foring fronm intestinal disease of undetenmined ordgin, resulted fraz their
entorotaxigenicity,

2, ‘o have demonstrated the poasidbility of shoving the presence of
incverotoxic intestinal bacil)! and of establishing their capability for t)

production of thermolabile taxin cn a lung model; this {s a simpler and

more convenient wethod taan those regularly used for this purpose,
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:Truimedactdria, nenioxigenic and starch fermenting (circuiating in the US élerred accord-
I o the acunginstruction—aon the basis of morphological, “eult «fid biockemical signs
.2, dipitiertae oigravis type. Eleven sera to the krown serologiesT types of C. cinhtkeria
12130 2 sera 1o dactwgiophage 1vpes K and ABCDIig nese”Used for typing. A iotal oi
TRRostrans, prpoaseniatives ON2 bactericphage types, isoTated from 132 carriers in 93 foci
< 33 sesuiaiay scatities of 23 fdweps in tie USSRt 13831689 were divided into 2 2roups.
. L5t groud nciuced 2l (witnodNexcupts stsains of ABCDFGH, ASCDFG. ABCDF,
To0D, A3D. ACD, AR, A, CDi bactenio ¢ !ypes spuntaniecusly agglutinatung in 3% NaCl
cenona beilar, swseinzing ina M':nn S solution. azglutipating (n titres ol | : 200—
22oB) 5y sefa 0i 3 and U seCorial types oty the seruin of ABCDII bacterioghaga

© o finas iormerniv demongiedted tazl these bacteniodugye trpes were capadie of converiing
.~ taxigenic in case oi ini~efion with toxr-viruses, in connecNgn with which they were referred

N

LIohe tue Mk -+ ~avealed in 31.69%
e earTit own true C. diph-
gk W el B ot B
‘3 1 secol 20:11:9-12 (1973) 3% of the carrier
cei with
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XAPAKTEPHCTHXA HOBOﬁ FPYNIibl SHTEPONATOrEHHBIX
AHWENHLX NAJOHEX, APOAYUHPYIOUWHX SHTEPOTOKCHH:

FHCTUTYT INUACHNOOTUN # MuKDoONOAorRK MM, [Tacrepa, MKcraryr skenepuwestaaniol Me-
Sovai AMKR CCCP, Hacrsryr saxuin u cusoporox, Jlensurpaa (locryneaa 1YX1 1972 r)

Yegexu, JoCTHIRYTHE 30 DOCAGQKHe FoAN B pa3paboTke pafa sKcnepaues-
TAI5ENIX MOlE1eR, BO MHOTOM CHOCOOCTROSAAN PACIMHPEHHIO CYLIECTBYIOMLHX
Tpt cTagiteniit o6 aTdostordM Kuwewnwx mugexusl. Ofecneussan so3MOK:
10cT> Godee YrayO3esHOTO H3yseHHR GHOAOIHH H NATOreHETHSACKRX choficts
LINPELY, COOLMOHEUL, JUTEPONATOreHNMX KHutewnnx nanogex (SITKIT), sxene-
THMRHTIBHNME MOJETH OK33AAHCH NPHTOIMWMH R AR PICKPMTHR Y Gaxtepuh
<70ccOROCTH BHINBATY KHiledHYlo -HRekLiio ¥ A0leR (INT2ponaTOrennocTs).
3R YeianoB.1eNHA IHTEPUNITATEHHOCTH HAPALY C IPYIANK €AOCCEaMH HENOY-
312TCR 33pAKEHHE NETAH YOHKOA KMwWKH kposika (5, 14, 251, Henoansonanne
7o vozean cocofeTsonato Haytenuio navorenesa xoaepu {13, 15, 181, pas.
EITINO VUNHKHR CO INTEDOTORCHreHHMX Kuweunny nadoykax (ITKIT) — mos-
SH20TRAAR YK 1HIINBAEMOTD KOANGAUHAALIA coiHeR, TEART R ADYIHX XHBOT-
cun 121, 22, 211, B nocae:nine roast PR NOMOMIN TOTO e MeTO2 cOHapyKeHn
BIRTT = gmibviavear  xoaeponoobisiX  3zCOAeBaNNA  zetefi w Bapoc:
W te 1T, 19, 201
ITRUT rrelcTosaeHs foKa ety HEBOABWINM DHIOM CEPOIOTHYECKIUX TH-
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U5 D H2S i np.). OHN NpoayUHPYIOT IHTRPOTOKCHHAL = TepMUTTAGHAMMI
TERIDVKIBIEUNE B HOZOCIAONIHMNX MHAKCCTRX KVABTYP, H Tepmoaalbarasumit
CILRDAALLNNCA 3 KACTORNBIX AiN3aTax. Ha MO1eAH HI0ANPOBAHHOR NETaM TON
SO OKMILKH RPOINKL MKHBBE KYJILTYPN H HX CTEpHALNEE Geckierounme cyvé
STRETHL BMINA20T DACUIMPRNHE KHILGUHMX NETRAL 33 CHET CKOHACHMA B HAL
ARt cozepisuvoro. [loxasana arrossruveckzn poav STKIT npu racrpo
ntepure v el {16, 19, 23).

B uruelt crpane 238 Tex we uenel Henoasdyerca apyran, Tax HIINBagMA
TITCRHAR OIS, MPRLIOKENHAR 1N9 BOCHPOHIBLIEHHA WHIEAIEIROR nres
HCHIL Y HNTIANA32ABHO 3apaxernbix Beavix mutred {6 ). Ha aerosnoft xogen
T3 ROBUINECT2eH HOR MEKPOGHONROTHTECKOR U MOPGOIOTHIECKON XIPAKTEPHCTUR
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C ) Reaoaeso 15X1 1971 r.owa 3sce22mnn JIENKRIPAICKOTO HAYVROD OOTECTSA HITAO
) ;n-:mn w1 roNa 3aceaduua Tewnrpalcacro orseaexan BOKSanore Ka
SIS SaRAnIor0e, MMAPCOUOIIIOG 1 UNSERYUROWCTOS,
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