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LNTRODUCTILON

Escherich (1885) isolated the orgeniem Zscherichis eoli
from the faeces of breast fed infants.

Lehmann and Neumann (1898) described the organiems
isolated by Escherich (1885) under the group Bacterium with
type specles as Bact. coll, vhere as Gastellani and Chalmers
(1919) inoluded the Escherich's organisms unier the group
EZscherichis with type epeclies as EZscherichia goli. Rahn (1937)
ﬂaaeribéd E.c0ll under the family Enterobacteriaceae, The
Enterobacteriaceae subcommittee (Report, 1984) define the family
ag gram-negative, non-sporing rods, either motile with peritri-
chate flagella or non-motile, which grow on ordinary media ana
ferment glucose rapidly with or without gee produetion; nitrateg
are reduced to nitrites. The subcommittee recornised nine groups,

falmonells, shigella, Arizona,Escherichia, Alkalescens-2ispar,
Elebgiells, Bethesda, Prpteus and Providence, but does not imply

that these should be regarded as genera. The Fseherichia group,
&g defined by subcommittee, concists of organieme elageified as
Z.001) and 1ts varieties including E.coli mutabile and anaerogenioc
straine. Although the fermentation of lactose ie reparied as a
main character of the species E.goli, it is not reduisite for
1nelusibn in the Fgcherighia group.Xauffmann (1954) included in
hie gserological olfssification those organisms which were none
lactose fermentor, but were giving other charscteristics of
E.2011, The subcommittee also supports the inelusion of these

organisme in the Fscherichia group. Breed et al (1957) divided



the family Enterobacteriaceae into five tribes, EZscherichieas,

Erwinieas, Serratieae, Proteeae and Salmonellese. The
Fsoherichieae hae, further, been divided into five pensrs,
Escher ighis , Aerobacter, Klebsiells, Paracolobactrum and
Alginebutei and the genue-Tscherichia ineludes the species,

E.coll, E.auregeens, E. freundii and E.intermedia. In the

speciee E.c0ll, four varleties have been recosnised on the basis
of fermentation reactions of salicin and saccherose. The E.gcoli

var gommunis ferments eallein but not saccharose, E.goli var

- communior (communius) ferments saccharose but not saliecin,F.eoli

var neapolitans ferments both and E.goli var acidilactici

fermente neither salicin nor saccharoee. These varieties are
not now régarded ag significant.

E.¢011 is the predominant organiem in the intestinal
canal in man and animals. The organicms gain enterance %o the
intestinal canal shortly after birth and peregiet through out
life. fears and Brownlee (1952) and Sears et al (1958) studying
E.goli in the intestinal tract, found that normal humsn individual
and dogs harboured two kinds of straine: residents which persisted
over lohg periods of time, and translents which were present only
for a few daye or a few months. In human subjects and dogs,
utmina'ingeated, ocoasionally appeared translently in the faeces,
but did not Aiesplace the current residents., A complete change of
envireonment was often necessary in order to produce change in
resident strains. All atfempts by Sears et al (1958) to establish
artificially new resident strains in dogs falled. They also
demnstraf.gd that this pattern of E. 60ll ocourred in very young
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bables as well as adults. Gant et al (1943) stated that Colon
bacilli most probably serve a useful funotion in the body by
suppressing growth of certain proteolytic organiame and by
syntheslzing appreciable amounts of vitamine of the B.complex
group. Some strains of £.c0li may,under certain conditionse,
agsume the role of a pathogen, especially in the intestinal
tract or organe anatomically related to it.

g.g‘g_g has been found to be assoclated with pathological
conditions both in man and animals, particularly with diseases
affecting the gastrointestinal tract of the young mammale. Tn
calves, E.coll causes white scours or there 1s an important
assoclation betwsen this organiem and the Aisease Process., It is
also associated with navel infeotion or Joint infection (Jensen,
1803; smith & 11ttle,1927; I.ovell,l%'?;omkov,igsl; Thomson ,1954;
Dunne et,81,1956; clantz et 2l,1958; Rees,1988; %mith,1960). In
older animals (bovines) it is associated with cervicitic,eystitis,
mastitis and metrities (Jensen,1896; Fey,1953; Merchant et al,19586).
In lambs and monkeys, it produces diarrhoea (Charles,1967;
Kater et al,1963; Fwing et 8l1,1956), in pigs-oedema dlseage
(SoJke et al,1967; Rees ,1989;22ab0,1962) and it is pathogenic
to poultry producing coli-granuloma(Hjarre & Wramby »1946;

Osbourne et al,1948; Grose ,1957; clantsz et 21,1967 ;Beka jle et al,
1963), In human beings, it has been inorimlnafad as the cause of
infantile gastro-enteritis, infection involving uro-genital tract,
peritonitis, gall bladder infection s Pneumonia, appendicitis and
meningltie (Dudgeon et al,1923; Meyer et al,1924; Bray,1945;
Taylor & Charter,1952; Charter,1955;Rees ,1957),
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There are some similarities between white geoours in calves
and epldemio gastro-enteritis in bables and their possible
agsooiation has been discussed by lovell (1951, 1965); Fey
(1956); Smith (1968); Reee (1957) and others. Although 1t is
dlffioult to prove any connexion between the two Aigeases on
epidemiologloal grounds even though, in a few instances, the
same antlgzenie type of I.eoll hae been recovered from calves and
bablee. A number of well defined antipgenie types is implicated
in oases of white scours and in gastro-enteritis of babies.They
are songidered by many %o be the primary fetiologliecal agenta
and this recelves support from the work of Punne et al (1856)
who have successfully reproduced white scours in suscentible
oalves by feeding cultures of F.goll to them, isolated from
bables, under ripidly controlled condition.

The results of epidemiolopioal investigation reported by
several workers in relation to dlsease in young salves and other
new born animale, show that the infection with this organiam ig
the largest single cause of mortality in young oalves during the
first few daye of life (Christiansen,1015,1917,1923; Meigener
and Koser, 1931,1934; Mejlho,1934; lovell amd Hughes ,1935;
Khara_sf.gg,lgea). Jordan (193Z) desoribed the Aeath of 169
female calves out of 784 within a short time after birth.smith
(1934) desoribed the death rate of female calves as 207 and
Lovell # Hill (1940) desoribed as 5.57 within six monthe of age.
Withers (1982) described the death from 6.8 to 11.97 . Nearly
half the death took place Auring the first week of life and over
four-fifth in the first month and nearly a third of the death
was due to white scours assoclated with E.gcoli infection. His
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resulte confirmed the previous observations of the high death
rate during the early spring monthe of the year and the

important factors seem to be ‘climate,feeding of eolostrum and

the personal attention given to calves. Minett (1946) in India,
obgerved the mortality in female calves from 2%.4 to 268,57
during the year 1938 - 44, He also concluded that the extreme
climatle conditions, the grouping together of young calves and
their nutrition play a part in this comparatively high mortality.

The epidemiology of the dleease wae algo studled under
experimental conditions(Aschaffenburg et 81,1949,19581; lovell,
1951; Ingram et al,19853,1986; Wood ,1985; smith,1960), Theiw
resulfs indicated that white soours developed spontaneously
and mainly in those ealveg which were denied eolostrum and the
straine of E.goll were recovered from the tissuesz of the animals
vhich were examined serologically. A septicsemis was more
frequent in calves deprived of colostrum and & locelised
intestinal infeetion in those recelving some colostrm, Tt wasg
also clear from their experiment that speclal races of E.e0ld
tended to dominate the flora in the calf-pens at sny one time.
There were frequent changes in the bacterial flors with
tranaient domination by one strain for a short period of time ,
artar which another takes its place. Thie type of change has
also been reported in infants by Linzenmeler (1962) in Munich
infants elinie. »f_

Various workers have emphosized the negative correlstion
between white scourse in calves and Teeding of colostrum which
contains the antibodles against the T.coll an? vitamin-A v
besides other essentisl substances (smitﬁ & 11%tle,1922;4tewart
& MeCallum,1938; Ingram 33_2531953,1968).




The changing of the environment of the calf ahortly
arter birth has long been recognized as & dangerous procedure.
The reasons are now becoming elear that it maj be =qually
hazardous to change the environment of the mother sghortly
before the birth of the oalf. The colostrum contains protective
substances againet potential pathogenie baoteria which are
prevalent in the neighbourhood where the cow has been living.
The potentially pathogenie bacteria in & new neighbourhood
may be different from those in the old and in the colostrum,
thouzh effective against those in the 0ld environment, is of
no avall in the new. The ocalf,therefore, acquires protection
egainst the hazards of the old home but not againet the new
(lovell, 1969).

The chemloal basis of dlsease assoclated ¥ith inereaged
numbers of E.coll has yet to be elucidated. The endotorins of
a wide range of gram-negative bacteria have similar chemiocal,
physical and blologleal properties{Thomas,1954). The lipopoly-
saccharide endotoxins of £.00ll and galmonella have the same
order of toxielty for mice and there was no apparent
difference between the endotoxins of astrains of I.goll
recovered from scouring calves and thoese from other bovine
gources, The virulence of a epeciel strain is probably an
attribute of the living organiems and intimately associated
with it and emphasis in outlook is shifting from toxicity to
the relationship of enzymee of organiemes and thelr substrates
(Ingram & lovell,1980; Harvey et al,1960). The available
evidence indieates that the F.goli produce their harmful







