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INTRODUCTION

The main objectives of establishing modern abattoirs -
with appropriate technology are the hygienic slaughte-
ring and handling of meat, thus preventing the spread
of zoonotic and meat borne diseases in both humans and
animals, whilest keeping the environment free from. pa-._
thogens of animal origin, and to achieve - increased and
improved meat production and handling.

In Egypt, no studies till now are done are dome on
these newly built modern abattoirs to assess the eff-
ect of modernization on the presence of E.coli with-
special reference to enteropathogenic types. Therefo-
re, one of the newly built abattoirs in the urban are-
as was selected and beef carcases are examined for su-
rface contaminations with such microorganisms. Moreov-
er, some factors in the abattoir as hands, clothes and
transport in open cars which can contribute to E.coli

contamination were also investigated.

The native habitat for E.coli is the enteric tract of
man and animals, thus its presence in foods generally
indicates direct or indirect pollution of faecal ori-
gin. E.coli is the classical indicator of the possib-
le presence of enteric pathogenes in foods. The pres- -
ence of E. coli in a meat does not denote directly
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the presence of a pathogen, but only implies a certq;,
risk that it may be present. In other words, the #res~
ence of E.coli in meat is not always closely correlatgq
with the occurrence of salmonellae or other pathogenj,
microorganisms. E.coli in food have been associated
with outbreaks of gastrointestinal diseases since 19¢3
(DELEPINE, 1903). -

Definite E.coli serotypes are capable of causing Varioyg
acute intestinal diseases in humans. Certain serotypes
are responsible of colienteritis in children. They cau-
se diseases in infants of the first months of life angd
in older infants; while others cause dysentery like di-
seases or cholera like diarrhoea. They produce also th-
ermolabile and thermoresistant enterotoxine. Ecoli may
also cause Colibacillosis in adults (peritonitis, meni-
ngitis, enteritis, toxinfections, cystitis, pyelitis,
‘pyelonephritis, angiocholitis, salpingoocophoritis, app-
endicitis, otitis and pureperal sepsis), PYATKIN and
KRIVOSHEIN (1980).

E.coli is also judged to be a significant pathogen in
casess of traveller's diarrhoea and in gastrointestinal
illness in developing nations and other localized areas

characterized by poor indiviual hygiene (MEHLMAN and
ROMERO, 1982). :

Several identifiable strains of E.coli have been known
for many years to cause infantile diarrhoea (NETER et
al., 1951; TAYLOR & CHARTER, 1952 and EWING et al., 1957
& 1963). In recent years it has become increasingly ev-
ident that E.coli strains also produce illness to a si-
gnificant degree in adults (SAKAZAKI et al., 1974; WHO
1974 a; ANON, 1978 and SACK et al., 1986). There are
two forms of the disease which differ clinically from
each other to some degree (SOJKA, 1973). The first,
caused by toxigenic strains, is characterized by exce~
ssive loss of fluid from profuse diarrhoea (the cholerd
like syndrome). The second frorm, caused by invasive
strains, produces a syndrome closelyresembling dysentry
(the dysentry like syndrome). There are also forms of
the disease in which these two clinical pictures are
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intermixed. The incubation period i i :

6-36 hours (CDC, 1973 b), agd tendsstza;:aZ;zr:nd P
invasive than for toxin producing strains (DUPOE; o
SF 1971). The duration of the disease is also -
ally short, 24 hours to few days, but it can be giner-
ionlly much longer. There are epidemics-on record :i:;
a median duration of 9 days and a maximum of 77 days
(cpc, 1973 a). Epidemics are particularly prove toyoc-
cur in closed institutions for infants such as nurser-
jes and maternity wards.

it has recently been convincingly demonstrated in vol-
unteers that there sxist both invasive and enterotoxin
producing strains, and strains combining these two ca-
pacities (DUPONT et al., 1971).

GLYES & BARNUM (1969) and SMITH & GYLES (1970) stated
that there are two kinds of toxins; one is thermostab-
le and the other is thermolabile. Preliminary immunol-
ogical studies furnish evidence that the heatlabile
toxins from different E.coli strains share antigenic
determinants and also cross react with the cholera to-

xin (HOLMGREN et al., 1973).

MATSIEVSKII et al., (1971) found that an acute outbre-
ak of food poisoning caused by E.coli 0 124 was obser-
ved among 198 children and 90 personnel members of a

children's sanatorium. In 1982, BRYAN stated that the

serogroups of E.coli that have caused the invasive ty=
pe illness are 025 s 028! 0112’ 0124’ 0136’ 0143’ 0147’
0 and O while those that have been shown to ela-

144 512
borate enterotoxins are: Ogs 05 0,82 0,00 O27° Ous

: ' 0
055 O7gs 01115 01140 O139» O125% 126’ 127 128°

He stated that

0 and 0156'

g 155

e disease (E.coli piarrhoe-
hours for invasive type.

142, %146° O148° %154°

the incubation period of th
as) was 8-24 hours, mean 11
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The symptoms are fever, chills, headache, myalgia, abd.
ominal cramps, profuse watery diarrhoea, it is Similar
to Shigellosis. In the enterotoxigenic type the incubg.
tion period was 8-44 hours with a mean 26 hours. The

symptoms are diarrhoea (rice water stools), vomiting
dehydration, shock. It is similar to cholera.,necentiy
]

FOSTER (1987) stated that another type, E.coli 0157,

H7 cause a very serious hemorrhagic colitis, or bloody
diarrhoea, that sometimes spreads into the urinary tr-
act and causes hemolytic uremic syndrome. This organi-
sm resiudues in:the animal population and sometimes app-

ears in raw meat or milk.

The aim of the present study is to investigate the san-
itary status of a modern abattoir by detection of EEC
and its serotypes existing on the surface of beef car-
cases and meat contact surfaces.

MATERIAL AND METHODS

One hundred and fifty swabs were taken from the surface
of beef carcases and meat contact surfaces at a modern
abattoir for monitoring the enteropathogenic E.coli.

The swabs were taken from the surface of twenty carcas-
es at two sites (shoulder and thigh) directly after sk~

inning and after preparation as well.

Moreover, other ten carcases were also swabbed twice
at the same sites; one directly after preparation and
stamping as well as after delivery in the open cars

used for distribution of carcases to butchers in the

city.

To investigate contaminants on the meat contact surfac-
es, thirty swabs were taken; ten from each of right ha-
nd of meat handlers, clothes of the workers and inner
surface of the open cars used for meat distribution.
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The Enteropathogenic E.coli isolation was carried out
according to ICMSF (1978). The isolated E.coli coloni-
es were identified biochemically using the Enterotube
II "Roche'". The isolates were identified serologically
by using Diagnostic sera, "Wellcome E.coli agglutinat-
ion sera for diagnosis the Enteropathogenic types".

RESULTS AND DISCUSSION

From the results achieved in Table (1) it was found
that E.coli was isolated from 20% of shoulder samples
after skinning and from 55% of samples after preparat-
ion. IT was also found in 20% of thigh samples after
skinning and 30% after preparation. E.coli could be
also detected in 707% of shoulder samples and 40% of
thigh samples after preparation and stamping while af-
ter delivery in cars from 50% of shoulder and 40% of
thigh samples. Isolated E.coli from cars were more than
those from hands and clothes of workers.

Table (1): Isolated E.coli from carcases and meat
contact surfaces

‘-,

et s B et Stictnes Taies W oas 91 0a Mo

-’ Site Sample - 1801ateS 1

? No. %

E Shoulder A 4 20

B 11 55

c 75 70

D 5 50

Thigh A 4 20

B 6 30

‘ c 4 40

; D 4 40
Hands 1 10 ¢
Clothes 1 10 |
Cars 4 40 ;

S — ety - - ——_— -
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After skinning

After preparation :
After preparation and stamping
After delivery in cars

o009 >
nn

Certain serotypes of E.coli have a primary pathogenic-
ity in the intestine and cause gastroenteritis, mainly
in infants. Most outbreaks take place in infants under
18 months, though many cases are in children up to 5
years old some infections cause diarrhoea in adults,

Table (2): Serotypes of isolated Enteropathogenic
E.coli from surface of beef carcases
and meat contact surfaces.

o ————— . . e . die atar e are ik g 8 g §ompy e b =

Serotypes : : No. of

; Samp] es QA A . S - i 3 e emrcor e regpiey y 7o v‘ ‘4‘:"""""" T -

2oLy monovalent kg
yalent o o e L seples

Shoulder . :

-After skinning 270 KR B)iR 12 ;

~After preparation e 2 0111: KSB (B 4) 2 E

-After preparation and = : ' %

~ stamping _ : 2 0. . K- {B14) 1 :

-=After delivery in car - i 99 Nil {

Thigh .

-kfter skinning - - Nil

-After preparation - - Nil :

-After preparation and

- stamping - - Nil

-After delivery in car 2 0119: Keg (B14) 5

‘Hands 2 50,2 K. (B6)

Clothes R I e Ni1

i £ 0gg * Kgq [ B5) byl

S — i PR
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The two serotypes, alpha (BRAY, 1945) and beta (SMITH,
1949), first shown to be the cause of outbreaks of inf-

antile diarrhoea were later typed as 0111: K58 (B 4)

: K (B 5). The biotype Dyspepsikoli A IV and
gikolg A I which were identified as cause of inf-
by ADAM (1927) were also later

respectively. Such ser-
goulder of beef carcases
d from cars used

to butcher's

and O

Dyspep
antile gastroenteritis
typed as 0,..: Ko and O 5 ¢ K5
otypes werél}solgged from the §
after skinning and after preparation ?n
for transport of meat from the abattoir

shops.

Further serotypes have since been found in cases and

outbreaks of infection, e.g. in O-group 26, 44, 86, 112,
119, 124, 125, 126, 127, 128, 142 and 158 (ROWE et al.,
1974) and O ( FOSTER, 1987). Not all strains in these
enteropathogénic serotypes are able to cause gastroeni-
tis. Th e particular strains that cause gastroenteritis
are distinguished from others in the same serotype by
their ability to form an enterotoxin demonstrable by
the production of fluid secertion and distension in 1li-
gated loops of intestine in rabbits; most strains of
the same sertypes found in symptomless excretors do not
form enterotoxin (TAYLOR et al., 1961; SMITY & HALLS,
1967 and SACK et al., 1971). The power to produce ente-
rotoxin can be acquired by a non toxigenic strain by
the receipt of a plasmid transmitted on conjugation fr-
om a toxigenic strain (SMITH and HALLS, 1968).

The enteropathogenic E.coli strains produce disease not
only in man but also in a number of domesticated animals,
such as calves, pigs, poultry and lambs (COOKE, 1974).

A variety of foods have been implicated in outbreaks:
stewed meat and gravy (KORETSKAIA and KOVALEVSKAIA,

1958); roast mutton (COSTIN et al., 1964); pork and

chicken (SMITH et al., 1965) and ham and pie (WHO, 1974 b).
The detection of even low numbers of Enteropathogenic
E.coli in food, particulary in baby foods, reveals a

public health hazard as significant as the demonstration
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of Salmonellae‘iﬁ éuch_foods (ICMSE, 1978).

The sanitary importance of Enteropathogenic E.colf
been emphasized by many other authors as it hag bemfs
implicated in human cases of gastroenteritis, epideng
diarrhoea in ‘infants, sporadic summer diarrhoea hlc;f
ildren as well as in cases of food poisoning (FERGU&m
& JUNE, 1952; JUNE et al., 1953; ROGERS & CARACKELL]gs
EWING& DATRS, 1961; MACKIE & MACCARTNEY, 1962; Ewiye. >
1963; BODILY et al., 1970; ETKIN & GORBACH, 1971; ’
MATSIEVSKII et al., 1971; LOVE et al., 1972; CRUICKSHANK
et al., 1975; MARIER et al., 1973; SINGH & RANGNATHAN
1974 & 1977; MOSSEL, 1975; KORNACKI & MARTH, 1982;
KRIEG & HOLT, 1984 and FOSTER, 1987). Moreover, organ-
ism was the most frequent cause cystitis, pyelitis,
pyelonephritis, appendicitis and peritonitis (GRONROSS
et al., 1955; LEPPANEN, 1958 & 1959; SMITH & CONANT,
1960; RYATKIN, 1967 and MOSSEL, 1975). B

SUMMARY

One hundred and fifty swabs were taken from the surf-
ace of beef carcases and meat contact surfaces at a
modern abattoir for monitoring the EEC. Moreover, other
swabs were taken from hands of meat handlers, clothes
and inner surfaces of open cars used for meat distrib-

ution.

E.coli was isolated more oftenly from the shoulder
than from the thigh and from cars more than from han-

ds and clothes of workers.

Serotypes of EEC from surface of beef carcases were
055: K 59 (B 5) from shoulder after skinning and 0111:

K 58 (B 4) after preparation and 0 119: K 69 (B 14)
from shoulder after preparation and stamping and from
thigh after delivery in cars. EEC serotype 026 : K 60
(B 6) was isolated from hands and O 55: K 59 (B 5) fro”

cars.
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Public health significance of E.coli and isolated ser-
otypes was discussed.
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