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ABSTRACT

This study was conducted to investigate the possibility of food poisoning
bacteria isolated from local Egyptian markets. A total of 100 samples made
up of five types of Egyptian food staff were isolated from different food
sources [smoked beef salami, Ringa (smoked herring), Fesikh (un-gutted
salted fish), Luncheon and Basturma (cured beef)] collected from different
Egyptian local markets. The isolated bacteria species after biochemical and
serological typing were Escherichia coli O157.The effects of bacterial
endotoxin extracted from bacterial isolate on liver enzyme changes were
investigated. Little information is available about the direct effect of bacterial
endotoxin on the onset of liver impairment. In this work, 32 Sprague Dawley
rats (males) were injected intraperitoneally with endotoxin derived from E.
coli culture supernatant to induce impairment of liver functions. Study
detected an obvious increase in ALT as well as AST values and reduction it
with treated by oils as antioxidant. Study suggests that these alterations in
liver functions could be related to the development of liver damage in
response to significant dose of bacterial endotoxin.
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INTRODUCTION

In Egypt, a very limited research work was done concerning
epidemiological studies of food poisoning as an important vehicle associated
with illnesses caused by food borne pathogens, which lead to the
development of public health hazards (Hakim et al., 2015).

The related proteins Shiga-like toxin 1 (STX1) and Shiga-like toxin 2
(STX2) are produced by various pathogenic strains of Shiga toxin-producing
Escherichia coli (STEC) responsible for food-borne illnesses globally (Hall et
al., 2017). Commonly, the developing countries (Egypt is an example) have
bad raw food hygiene, lack incidence of food borne disease and antimicrobial
resistance epidemiology. Thus, management of biological hazards transmitted
to humans by food consumption is of major health significance (Thi Thu et
al., 2007).

Human food-borne illness associated with Shiga toxin-producing E. coli
(STEC) is mainly due to consumption of foods that have been contaminated
with feces. STEC and Shigella dysenteriae type | produce potent cytotoxins
known as Shiga toxins (Stxs) and can cause kidney complications in
susceptible individuals (Bergan et al., 2012). Several epidemiological studies
have linked human listeriosis to specific foods, such as soft cheeses, melons
or undercooked meat (Varma et al., 2007). The clinical manifestations
include but are not limited to gastroenteritis, meningitis and spontaneous
miscarriage (CDC, 2011).
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Many researchers have examined the in vitro and in vivo effects of fatty
acids on bacterial toxins, including their ability to survive, grow, and colonize
in cattle, as well as the effects of fatty acids on host immune responses to
these toxins (Harrison et al., 2013). Another study demonstrated that
combining plant metabolites and the short chain fatty acids inhibited E. coli
0157 growth more than the individual components, suggesting that
appropriate nutrition could help reduce the numbers of pathogenic E. coli in
food animals prior to slaughter (Nakanishi et al., 2009). They also found that
high concentrations of a mixture of acetate, propionate, and butyrate inhibited
growth of the O157:H7 in vitro, however, low concentrations enhanced the
expression of virulence genes involved in adherence and pathogenesis.

In addition, Poly-Unsaturated Fatty Acids (PUFAs) as Omega-3 and
Omega-6 have also been examined for their ability to affect host response to
STEC as well as E. coli growth. In the renal epithelial tubule cell line, PUFAs
appeared to decrease cell death caused by Stxs (Sasaki and Takita, 2006).

The present study was undertaken to provide a baseline data for strains
isolated from local and imported food products in Egyptian markets and
doing a trial to reduce the toxicity of these strains either by eating a healthy

food or by administration of medication of natural origin.

MATERIALS AND METHODS
Sample collection: One hundred samples were isolated from different food
sources [smoked beef salami, Ringa (smoked herring), Fesikh (un-gutted
salted fish), Luncheon and Basturma (cured beef)] collected from different

Egyptian local markets. An obvious color change (brownish to greenish) of
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the collected food was the target for the isolation of bacteria. These predicted
sites (as a source of infection) were transferred carefully to sterile nutrient
agar plates under sterilized conditions and allowed to grow for 24h at 37°C.
After growth, the growing colonies were subjected to further purification and
identification.

Isolation and identification of E. coli isolates: Each of the food samples
was homogenized in a sterile mortar and1 g of the homogenate food sample
was suspended in 9ml buffered peptone water. Serial dilutions of up to 107
were then made and 1ml of each was plated on Eosin methylene blue (EMB)
agar, MacConkey (MAC) agar and blood agar (BA) media. They were then
incubated at 37°C for 24h. Pure cultures of all colonies exhibited typical dark
to purple red colonies with metallic sheen, red to pink colonies as well as [3-
hemolytic colonies which are characteristic of E. coli on EMB, MAC and BA
respectively. Motility test was also done using 2,3,5-triphenyltetrazolium
chloride (TTC)motility agar media. The selected colonies were then made in
readiness for biochemical tests. Identification using Biochemical tests to
confirm E. coli was done using the API 20E test strips and in accordance with
the method described by Holt et al. (1994).

Endotoxin production: Cell suspensions (2 ml) of buffered peptone water
were placed in pyrogen-free tubes for measurement of endotoxin using the
Limulus amoebocyte lysate (LAL) assay. Escherichia coli lipopolysaccharide
(purchased from Sigma, USA) was used as an endotoxin standard control.
Test samples were incubated for 1 h in a water bath at 37°C; a test result was

considered positive only if the resulting clot remained firm after 180°
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inversion. Sterile bottles of buffered peptone water were run as negative

controls (Holt et al. 1994).

Biological experiment: Male Sprague-Dawley rats that weighted 150-200g

were used. Animals were first left for 7days to acclimatize to laboratory

conditions. They were maintained at 25+1°C. Animals were randomly

allocated to control and treatment groups (8rats/group) as follow:

- Group 1: Was fed on normal diet (as control).

- Group 2: Was fed on normal diet to be injected with the bacterial toxin (as
positive control).

- Group 3: Was fed on normal diet supplemented with flaxseed oil.

- Group 3: Was fed on normal diet supplemented with fish oil.

After 30 days of feeding, all groups were intraperitoneally injected by the
bacterial toxin except the control. After 24h of injection, blood samples were
withdrawn from hepatic portal vein and collected in glass tubes. Serum was
obtained by centrifugation of blood at 4000rpm. Values of aspartate
aminotransferase (AST); alanine aminotransferase (ALT) and alkaline
phosphatase (ALP) were determined by using Hitachi 911 (automated

instrument, Japan).

RESULTS AND DISCUSSIONS
Bacteria are one of the most common causes of food poisoning. Unlike
food spoilage bacteria, food poisoning bacteria do not affect the taste, smell
or look of food. Food poisoning bacteria may cause problems in one of four
main ways. They may transfer from raw to ready-to-eat foods due to poor

handling and storage practices or may transfer onto foods from food handlers,
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pests or dirty equipment and utensils or may survive in food that is
undercooked or may grow in food that is not stored at the correct temperature.
E. coli, which are normal flora of the human and animal intestine, have been
identified as a leading cause of food borne illness all over the world (Pierard
et al., 2012). E. coli and the E. coli 0157 strains have previously been isolated
from meat samples (Hussein, 2007). E. coli 0157 strain was detected in some
of samples screened in this study. One hundred samples were collected (Table
1) and tested for their microbial content. The samples were classified as
follow: Basturma (18%), Fesikh (21%), Luncheon (31%), Salami (10%) and
Ringa (20%). E. coli 0157 was suggested to be contained in Luncheon (8
isolates) and Ringa samples (12 isolates) according to their morphological,
staining and motility characters (Gram negative, short rods and motile).

This result is consistent with the work of Guh et al. (2010), whose study
showed high prevalence rate of E. coli in uncooked meat samples. The result
is also in agreement with the work of Hussein (2007), who recorded E. coli
0157: H7 prevalence rates in the range of 3 to 19.7% for beef cattle. These
results are indication of the poor sanitary environment under which the
animals are slaughtered and sold. Guh et al. (2010) reported that meat is
frequently found to be contaminated due to poor sanitary environment during

slaughter, transportation and usage and through handling.
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Table 1: Isolation and preliminary identification of the isolated bacteria

Source No. of isolates Gram Micrc_)scopic Motility
(100 isolates) Reaction | examination
Basturma 4 Positive Cooci Non-motile
(18%) 14 Positive Bacilli motile
. 3 Positive Cooci Non-motile
Fesikh — — -
(21%) 9 Posm_ve Bac!ll! motlle.
9 Negative Bacilli Non-motile
3 Positive Cooci Non-motile
Luncheon 7 Positive Bacilli motile
(31%) 8 Negative Short rods motile
13 Negative Bacilli Non-motile
Salami(10%) 10 Positive Bacilli motile
i 5 Positi_ve Bacilli motile
(20) 12 Negative Short rods motile
3 Negative Bacilli Non-motile

In a trial to identify the most likely isolates that may be suggested as E.
coli 0157, 20 isolates (8 Isolates form Luncheon and 12 Isolates from Ringa)
were tested to grow on EMB, MAC and BA.

The results showed in Table 2 recorded that, only 2 isolates were suggested to
be E. coli 0157 [one form Luncheon (52L) and one from Ringa (44R)].
Table 2: Second step in the identification of the isolated bacteria

Source Isolates Isolate characteristics Isolate
(Total = 20) MAC EMB BA symbol
Ringa 4 LF None NHL
(12 Isolates) 1 LF GMS HL 44R
7 NLF None NHL ----
h 2 LF None NHL ----
('éulzglaetgg) 1 LF GMS HL 52
5 NLF None NHL -—--

*LF= Lactose Fermenter *NLF= Non-Lactose Fermenter
*HL= Haemolytic *NHL= Non haemolytic
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E. coli is a normal inhabitant of the gut and has been isolated on several
occasions from animal and human faeces (Sayah et al., 2005). Another likely
source of contamination with this organism is the vehicles on which the meat
or fishes are transported to the various sales point. Most significant of this
study is the fact that E. coli was isolated from “ready to eat” food. This result
is even higher than that recorded for open market fresh meat which will still
be processed before consumption.

Confirmation tests for E. coli were applied using APl 20 E kit system
which is a biochemical panel for identification and differentiation of members
of the family Enterobacteriaceae. The plastic strip holds twenty mini-test
chambers containing dehydrated media having chemically-defined
compositions for each test. These include: ONPG: Test for B-galactosidase
enzyme, ADH: Test for decarboxylation of amino acid arginine by arginine
decarboxylase, LDC: Test for decarboxylation of amino acid lysine by lysine
decarboxylase, ODC: Test for decarboxylation of amino acid ornithine by
ornithine decarboxylase, CIT: Utilization of citrate as sole carbon source,
H,S: Production of hydrogen sulphide, URE: Test for urease enzyme, TDA:
Detection of tryptophan deaminase enzyme, IND: Production of indole from
tryptophan after addition of Kovac's reagent, VP: VVoges-Proskauer test for
the detection of acetoin, GEL: Test for production of gelatinase enzyme,
GLU: Fermentation of glucose, MAN: Fermentation of mannose, INO:
Fermentation of inositol, SOR: Fermentation of sorbitol, RHA: Fermentation
of rhamnose, SAC: Fermentation of sucrose, MEL: Fermentation of

melibiose, AMY: Fermentation of amygdalin and ARA: Fermentation of
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arabinose. These tests are inoculated with a bacterial suspension that

reconstitutes the media. During incubation, metabolism produces color

changes that are either spontaneous or revealed by the addition of reagents

(Table 3).

Table 3: Identification of the isolates using API 20E test

Serial No. Biochemical tests 44R Isolate 52L Isolate
1 ONPG + +
2 ADH - -
3 LDC + +
4 oDC +
5 CIT - -
6 H,S + +
7 URE - -
8 TDA - -
9 IND + +
10 VP - -
11 GEL - -
12 GLU +
13 MAN + +
14 INO - -
15 SOR - -
16 RHA - -
17 SAC +
18 MEL + +
19 AMY - -
20 ARA + +

(+) = Positive (-) = Negative
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The results recorded in Table 4 have shown that bacterial endotoxin at
low doses is capable of producing alterations in liver functions. These
alterations have significant differences between positive control group and
other groups. These results may be appeared in the liver probably because this
organism mainly responsible for detoxification of foreign compounds in the
body. These phenomena agreed with the investigation of Diniz et al. (2004)
who found elevation of the levels of hepatic enzymes in the plasma of the
consuming population toxin from a bloom of the blue-green alga with water.
Fish and flaxseed oil supplementation significantly reduced levels of hepatic
enzymes. This reduction may happen because the two oils contain omega 3 as
antioxidant create prevention effect. These results are in accordance of
Moreira et al. (2013) who demonstrated that the nutritional recovery of
animals was enabled by different concentrations of Spirulina which contains
many nutritional values as well as different vitamin content.

Table 4: Liver function tests of control versus treated rats

Gl G2 G3 G4
Parameters Normal positive Treated Treated with
control control with fish oil Flaxseed oil
GPT (U/L) 46.8+1.8° 54.3+2.7° 39.8+1.5° 43.7+2.1%
GOT (U/L) 99.8+2.72 153.9+3.4° 91.1+1.7° 109.6+3.1°
ALP(U/L) 79.9+1.9° 147.741.3° 64.0£1.9° 78.1+3.7°

Values are expressed as means £SD, n=8

Means in the same row with different letters are significantly different. *Significant

(p < 0.05).

32

Vol. 40, No.3, Dec. 2017




Hussein, Hanaa, et al

CONCLUSION

In conclusion, the results of the present investigation revealed that
bacterial endotoxin even at low doses are capable of producing obvious
changes in the liver functions. Clinical chemistry data showed elevations of
ALT and AST. Conclusively it is to be noted that with the low level of
sanitary practices observed and lack of adequate data on infections outbreak
in Egypt E. coli 0157 could spread easily without early detection and as such
it is important to take seriously the isolation of the organism in food materials
from this study. Consequent upon this, it is recommended that consumers
cook their meat properly before they are consumed and also avoid

indiscriminate eating of meat sold in the open that is not properly reheated.
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