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ABSTRACT

The response of some haematological parametergdmatal albino rats to different filtrate dosagescell free
extracts of Escherichia coli 0157:H7 obtained frboman, cattle and chicken sources were investigatetligher
levels of extracts administration [1.0ml and 2.0nfpcked cell volume [PCV], Haemoglobin count [HB®Id Red
Blood cell Count [RBC] had highest decrease witiman faeces isolates [IHF] from 49.9 to 48.0%, 120049 df*
and 7.7 to 7.6 x fomi* respectively. White Blood count [WBC], Erythrosytsedimentation Rate [ESR),
Lymphocytes and Neutrophils counts on the othed le highest increase with cattle isolates [IC&hging from
4.0 to 8.2 x 10mr?, 3.0 to 6.0x19mI™?, 2.20 to 3.80 x TmI* and 1.60 to 3.90 x fnI* respectively. Statistical
analysis showed significant difference [P<0.05]tire effects of the filtrate dosages on neutropduild PCV in all
the isolates. Significant difference [p<0.05] oretbffects of the various dosages of human iso[#t#g poultry
[IPB] and cattle [ICT] isolates on both WBC and ES8Rre also observed . However, no significant difiee was
observed [P>0.05] with regards to the general effecf isolates on the haematological parameterslistli Cell
free extracts of E. coli 0157:H7 used were founthdwe an overall negative effect on the haematolgndices.
Albino rats can therefore be recommended for use ieiable small animal model to study host eadgponses as
well as the role of bacterial virulence factorstive induction of haematological diseases
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INTRODUCTION

Escherichia coli0157:H7 is a notable pathogen that causes foodebdiness [7]. Infection often leads to
haemorrhagic colitis and occasionally to kidneyufa, especially in children and elderly. Most ébs has been
associated with eating under cooked contaminatedingt beef, drinking unpasteurized milk, fruit juifs or
drinking contaminated water [10].
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E. coli 0157:H7 infection was first recognized as a hurpathogen in 1982, when it was associated with two
outbreaks that occurred in Oregon and Michigan iardlved the consumption of hamburgers from a fasd
restaurant [9].

Symptoms oft. coli 0157:H7 infection include; asymptomatic faecaldstieg of the organism, bloody diarrhea
accompanied by abdominal cramps, vomiting and dccaly fever, haemolytic uremic syndrome [HUS] and
thrombotic thrombocytopenic purpura [TTP] [3].

Laboratory rat of the specieRattus norvegicushave served as an important animal model for rebea
psychology, medicine, pharmacology and other fieldsvariety of animal species including mice, rabbi
gnotobiotic piglets and albino rats have been asednimal models to study the pathogenesis of @memorhagic
E. coliinfections [8]. Although researches have beenedmwut on the histopathological effectskofcoli 0157:H7
on albino rats, there are few documented informatan thein vivo effects of the lipoplysaccharide on
haematological indices despite the haemorrhagientiad of this pathogen. This work investigateseéffects of cell
free extracts oE coli 0157:H7 on some hematological indices of neomatal

MATERIALS AND METHODS

Resuscitation ofEscherichia coli 0157: H7 stock culture.

Escherichia. col0157: H7 stock culture isolated from faeces ofieathicken droppings and human faeces coded
ICT, IPB and IHF respectively were used for thisdst The stock cultures were inoculated in peptwater [LAB

M], incubated at 3% for 24hrs.

Confirmatory testing of E. coli 0157:H7

Approximately 0.Iml of the 24h broth cultures wesabcultured on Sorbitol MacConkey agar [BIOMARK]
supplemented with cefixime [0.5m@']land tellurite [2.5mg 1] and incubated at 3C for 24h. Presence of
colourless to grey Colonies confirfgs coli0157:H7.

Preparation of cell free extracts ofEscherichia coli 0157:H7.

Pure reactivated Colonies Bf coli0157:H7 were grown separately in 20ml portion8rHin Heart infusion [BHI]
broth [Fluka Biochemika] and incubated for 72 oat 35C in a shaker water bath. The broth cultures were
centrifuged at 4000rpm for 45 minutes and the swgtants carefully dispensed into sterile univebsdtles while

the residual cells were discarded. The supernatearts sterilized by membrane filtration using Mitre membrane

of 0.22um pore size and filtrate preserved ¥ 4n a refrigerator

Maintenance of neonatal rats

Fifteen albino Wistar rats from the University ofil@bar, Nigeria were used for the study after olgi all
necessary clearance. The rats were sustained lgth normal commercially available feed [growersshjaand
waterad libitumfor 2 weeks. Rats weighing between 150 and 280¢ wsed for the experiment.

Fecal examination of neonatal rats

Confirmation of the infection status of the rasswascertained through rectal swabs enriched ispbtade buffered
saline [Fluka Biochemical] supplemented with cefigi [0.5mg ] and vancomycin [8.0mg"] for 24hours at
37°C. The enriched samples were cultured on Sorbitat@®bnkey agar [BIOMARK Ltd] supplemented with
cefixime [0.5mg ] and tellurite [2.5mg m]. Absence of gray to white colonies indicated tta rats were not
infected withE. coli0157:H7.

Inoculation of neonatal rats with cell free extracs.

Three groups of 4 animals each were housed inipleasges according to their inoculated isolateseigniCT, IPB
and IHF. Approximately 0.2, 0.5, 1.0 and 2.0mltoé extracts were administered intra-muscularlyatcheat in the
various groups using 21G and 25G syringes, thatiagnoup comprising 3 uninoculated rats servedoasrol. After
24h of administration of the extracts, the ratsensacrificed and blood samples collected by cargiawture into
K3 EDTA bottles.
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Analytical procedures

The haematological analysis for Packed Cell VoljR@V], Total White Blood Count [WBC], HaemoglobiroGnt
[HBC], Red Blood Count [RBC] and Differential Leundes Count were undertaken using Sysmex Kx-21N
Haematology Automated Analyzer.

Erythrocytes Sedimentation Rate analysis

This was prepared using the Westergren methodAgproximately 0.4ml of sodium citrate anticoagulawas

pipetted into a small container and 1.6ml of EDTtieoagulated blood added and mixed. A Westergipatie

was inserted and positioned vertically using thfe saction method. The blood was sucked to the rf@tk of the

Westergren pipette, avoiding air bubbles as passiidter 1h, the level at which the plasma meegsréd cells was
calculated in mm.

Chi-Square, [X] and ANOVA was used for the statistical analysiprabability level of 0.05.
RESULTS

The result of some hematological indices of nedmata injected with different doses of cell fredracts ofE. coli
0157:H7 is presented in Table 1. Significant véoiz were observed amongst the parameters stutlidiffexent
filtrate dosages. The highest PCV value of 70.5% weaorded in 0.5ml of IPB isolate and the leastP€21.0%
was recorded in 1.0ml of IPB isolate.

Statistical analysis showed significant differemtéhe effects of the filtrate dosage on PCV in tinee isolates at
P<0.05. Total white blood cell count increased viitbrease in filtrate dosages on the three isalathe highest
WBC value of 3.5 x 10ml™ was recorded in 0.5ml of

Table 1: Some haematological parameters in neonatedts injected with different volumes ofE.coli 0157:H7 cell-free extracts

Haematological Parameters

Source of Extracts Volume of Extract [ml]] PVC WBC Hbc RBC ESR
%] [x10°miY [gdi"] [10°mIY]  [mm hr']
0.2 41.0 6.5 14.0 8.5 2.0
IPB 0.5 70.5 35 12.0 10.5 25
1.0 21.0 4.2 7.8 4.9 8.5
2.0 49.4 11.4 11.8 7.5 6.0
0.2 32.9 2.7 7.9 4.9 9.0
IcT 0.5 48.8 8.2 12.3 8.1 4.0
1.0 24.0 4.0 8.2 7.4 3.0
2.0 32.0 8.2 7.7 5.0 6.0
0.2 475 6.0 11.6 7.7 25
= 0.5 51.8 12.1 12.7 7.3 3.8
1.0 49.9 12.8 12.0 7.7 3.0
2.0 48.0 43 104 7.6 28
Control - 62.1 6.9 13.3 9.4 2.0

PCV - Packed cell volume; ESR — Erythrocytes sedatien rates; BC — White blood count [PB — Pouliird faeces isolates
Hbc — Haemoglobin count ICT — Cattle faeces idaRBC — Red blood count IHF — Human faeces

Table 2: Differential leucocytes count in neonatalats injected with different doses of. coli O157:H7 cell-free extracts

Differential leucocytes count [Xfénl]
Source of Extracts  Volume of Extract [ml] Lymphoeyt Neutrophils Monocytes  Eosinophils

0.2 4.60 1.80 0.20 0.10

PB 0.5 2.80 0.50 0.14 0.04
1.0 3.20 0.80 0.20 0.04

2.0 8.10 2.70 0.50 0.11

0.2 151 1.03 0.14 0.03

0.5 6.30 1.20 0.60 0.10

ICT 1.0 2.20 1.60 1.16 0.08
2.0 3.80 3.90 0.40 0.10

0.2 3.70 2.10 0.20 0.10

0.5 7.50 4.00 0.40 0.20

IHF 1.0 7.30 5.00 0.40 0.30
2.0 2.80 1.30 0.20 0.04

Contro - 6.1(C 0.6( 0.2C 0.1C

IPB — Poultry bird faeces isolates; ICT — Cattledas isolate; IHF — Human faeces isolate
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IPB isolate. There was no significant effect of filrate dosages on WBC in IPB and ICT isolatesPa0.05.
However, there was significant effects of the diler dosages on IHF at P<0.05. Red blood cell caeunct
Hemoglobin count decreased with different filtrdtesages. Moreover, there was no significant efiéthe isolates
at P>0.05. ESR increased with increase filtrateages in IPB isolate but decreased with increadedté dosages
in ICT and IHF isolates. There was a significarfeelf of the filtrate dosages on ESR in IPB in IGBlates at
p<0.05 but no significant in IHF at p>0.05.

The results of differential leucocytes count in me@al rats challenged with different doses of frelé extracts from
E. coli0157: H7 is presented in Table 2. There was s@if increase in the number of monocytes and aphiis
as filtrate dosages increased in all the isolateere was significant effects of the isolates &@.p5. Lymphocytes
increased as filtrate dosages increased in ICT IBBdisolates. There were no significant effect loé ffiltrate
dosages on lymphocytes monocytes and eosinophél fhe isolates at p>0.05. Also, no significaiffadlence was
observed on the effects of cell free extracts efttiree isolates on all the haematological paramete

DISCUSSION

The cell extracts frork. coli0157:H7 had profound effects on the hematologdiadites of neonatal rats. There was
significant reduction in the values of packed e®llume [PCV], when compared with the control. Thesluction
may be attributed to the destruction of the redbtdlgells by the extracts resulting in haemolytiaemia. This
agrees with the findings of Cheesbrough [4], whported that PCV is usually reduced in anemic caokt
However, there were insignificant effects of tHgdte dosages on RBC and HBC which might be becaysction

of lipopolysaccharide [LPS] into the experimentahinaals causes a wide spectrum of nonspecific
pathophysiological reactions. Injection of fairlgnall doses of LPS may cause death in most anirhalsgever,
small doses of extracts administered were enouglicih a wide range of biological effects on RBa@daWwBC as
confirmed by Brooks and Antai [1]. Correspondingrgase in WBC as filtrate dosages increase indidhizt the
extracts triggered the release of host immune dafermechanisms thus increasing the number of tBaes in
circulation on the activation of immune and inflaatory responses by the antigen [endotoxin]. Thees w
significant increase in erythrocyte sedimentatiate {ESR], as filtrates dosages increase in IPBably because
the extracts might have triggered high body tentpeedeading to raised ESR. This result agrees thighreport by
Cheesbrough [4] and Broak al [2] who highlighted factors that contributed tised ESR to include acute and
chronic inflammatory conditions, high body temparat above 1% and presence of endotoxins

In ICT and IHF isolates, ESR decreased with in@eéadiltrate dosages probably because of the sgsjon of the
immune response to the high dosages of the extr&tmificant increases in neutrophils counts waod
unexpected because neutrophils play a key rolelimwediated immunity. Neutrophils and monocytess e first
leucocytes attracted to an infection sites by chiantiz factors [11]. Increase in lymphocytes asdik dosages
increase in ICT and IPB might be because large houptes predominate in children [4], accountingrfamerous
lymphocyte counts.

Insignificant difference observed in all the paréene in the three isolates suggests tkatcoli 0157:H7
pathogenicity profile is identical no matter theusse. The significant difference observed in thenamlogical
parameters treated with different filtrate dosag&she extracts is probably because the extrait#tesl a wide
range of biological effects on the parameters stlidilt is therefore possible that higher doses xifaets
administration may exert higher toxicity effectspdpolysaccharide therefore plays a major roldhenpgathogenesis
of Escherichia coliO157:H7 infections.
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