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Abstract

This study was conducted to detect the ability of E.coliisolated from diarrhea to
produce biofilm and protection against diseases cause by these bacteria compared
with whole cell sonicated antigen.
One hundred two fecal samples (52 fecal samples from cows, calves and 50 fecal
samples from sheep,goat) were collected from College of veterinary medicine-
university of Baghdad, College of Agriculture-university of Baghdad, Dora zone and
Abu-Ghraib zone. Samples were cultured on MacConkeyand Eosin Methylene Blue
agar and after purification of cultured bacteria, biochemical tests, APl 20 E System
andRapID™ ONE System kit were done.
Results showed that 91 out of 102 fecal samples have the characteristics belong
toE.coli,the ability of theseisolates to produce biofilm were detected and the results
showed that 38 out of 49 E.coli isolates from fecal samples of cow produce biofilm
(77.55%)and 39 out of 42 E.coli isolates from fecal samples of sheep produce biofilm
(92.85%) with different thickness ranged between (0.2-2)mm, while 11 isolates from
49 fecal samples of cow and calves and 39 isolates from 42 fecal samples of sheep
had not produce biofilm.

The results showed that protein concentration of biofilm was 92 mg/ml for one

isolate and 70 mg/ ml for the whole sonicated antigen of the bacteria that produce
biofilm.
Three types of bacterial antigens were prepared as follow; Whole cell sonicated
antigen (WCA) of biofilm producer E.coli, biofilm extract antigen (biA) with protein
concentration 3.5 mg/ml and biofilm extract antigen (biA) with protein concentration
14 mg/ml, then these antigens were injected in 50 healthy White BALB mice.

Results showed that survival time of animals in the immunized group with
biofilm antigen of high protein concentration (14 mg/ml) was longer (652.8 hrs) than
animals immunized with whole sonicated antigen of protein concentration 3.5 mg/ml
antigen (378 hrs ) and than the group with biofilm antigen of protein concentration 3.5
mg/ml (513.6 hrs) , heavy bacterial isolation were recorded in the internal organs of
the immunized infected animals at (12-48) hours post infection, while moderate
bacterial isolation at day 30 post infection.

Histopathological examination showed large abscess which caused adhesion of liver
with stomach and spleen with stomach and pancreas surround by dense cellular
fibrous tissue, the result showed that all animals of control positive group,5 animals of
group injected with(WCA) produce biofilm,3 animals of group injected with (biA) 3.5
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mg/ml and 1 animal of group injected with (biA) 14 mg/ml were died during 12-48
hours post infection, acute suppurative reaction were seen in internal organs of
animals died at 12-24 hours post infection, granulomatous lesions were seen in most
internal organs of animals in group 2, 3 and 4 at day 30 post challenge, while mild
inflammatory reaction was recorded in most internal organs of group 4 at day 30 post

challenge.

Introduction:

E .coli is a normal inhabitant of the
intestines of most animals and
humans. Some E.coli strains can cause
a wide variety of intestinal and extra —
intestinal diseases , such as diarrhea
,urinary tract infections , septicemia ,
mastitis and neonatal meningitis (1).
The formation of bacterial biofilms of
E.coli in a host in general seems to be
based on current evidence to a large
extent an intra cellular event (2).

The diseases caused by a
particular strain of E. coli depend on
distribution and expression of many
virulence determinants such as biofilm
formation, adhesion ,production of
haemolysin, enterotoxin, shiga toxin
,.endotoxin and capsules formation (3).

Microbial biofilms were extremely
complex microbial ecosystems
consisting of microorganisms attached
to a surface and embedded in an organic
polymer matrix of microbial origin , As
well as microbial components , non —
cellular materials such as mineral
crystals , corrosion particles, clay or silt
particles , or blood components , may
also be found in the biofilm matrix , so
a biofilm has to be kept general and thus
may be redefined as “ microbial cells
immobilized in a matrix of extra cellular
polymers acting as an independent
functioning ecosystem, homeostatically
regulated” (4).

Diarrheal diseases were major
problem in third world countries which
are responsible for death of millions of
people and animals each year, diarrhea
is an alteration in normal bowel
movement and it is characterized by an
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increase in the water content, volume,
or frequency and decrease of dry matter
of feces (5, 6, 7). It can be either acute
or chronic (8).

Diarrhea accounts of 46% of
calves and lambs mortality (9).the most
common causes of acute diarrhea are
bacterial and viral infections (10,
11).Infections with E. coli being one of
the major causative agents (12).

Materials and Methods:

MacConkey and Eosin
Methylene Blue agar were used for
growth and isolation of E.colifrom
fecal samples were collected from
(sheep , goats , cows and calves )

suffering from diarrhea
.Morphological , cultural  and
biochemical tests in addition to

API20 E system and RapID™ ONE
System were used for the diagnosis
of isolates .

Bacterial Virulence test:

After all confirmatory tests were
done to identify the bacteria,
suspension of bacterial isolate that
produced biofilm with the highest
thickness was used in preparation
of challenge dose which was made
by harvesting a cultured plate and
0.3 ml was injected in 5 mice to
examine its virulence.

Preparation of challenge dose:

The preparation of the bacterial
suspension and the counting were
made using McFarland’s  tubes
according to procedure described
by (13). This bacterial suspension
containing 1.5 x10%® cfu/ml of
E.coliwas injected intra peritoneal
(I/P) by insulin syringe.
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Experimental design:
Fifty mice were divided equally
into five groups, ten mice in each :

Groupl:10 mice as  positive
control.

Group2:10mice  immunized  with
0.25 ml (WCA) from
E.coliproduce  biofilm S/C  with
protein concentration (3.5 mg\ml)

at day zero as primary dose

followed by booster dose after 15

days.

Group3:10 mice immunized

with0.25 ml (BiA) S/IC  with

protein concentration (3.5 mg /ml)

as a primary dose followed by

booster dose after 15 days.

Group  4:10 mice immunize

with0.25 mi(Bi A) S/IC with

protein concentration (14 mg/ ml)

as a primary dose followed by

booster dose after 15 days.

Group 5: 10 mice (negative
control) were injected with 0.25
ml of PBS S/C and repeated after
15 days.

After 30 days the first four groups
were challenged with 0.5 ml(1.5
x108  CFU/ml) of E.colil/P and
group five were injected with PBS
I/P, animals which were died after

12 , 24, 48 and 72 hours were
examined for bacterial isolation.
After 30 days the remained
animals were sacrificed for its
bacterial count and histological
study of Intestine, liver and
spleen.

Results and Discussion:
Microscopical , cultural characteristics |,
biochemical and confirmatory tests :

Results of bacterial isolation showed
that out of total 102 fecal samples, 91
fecal samples showed positive results
for the presence of Escherichia coli
after culturing one on EMB agar.Table
D).

The results showed difference between
the various zone in the growth of fecal
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samples on Macckonky agar and EMB
with different morphological
characteristics of E.coli on different
media, after incubation at 37°C for 24
hours. Isolated bacteria appeared as
gram negative rods, non spore forming
under light microscopic lense and these
results agreed with that recorded by
(14). The red /pinkcolor on
MacConkey agar that occurred was due
to the utilization of the lactose that
available in the medium with
surrounding areas of precipitated bile
salts, While EMB agar was used for
selection and isolation purposes, and
was considered as a rapid and accurate
method for distinguishing E. coli from
other gram-negative pathogens. The
visible colonies appeared as green
metallic sheen that indicates vigorous
fermentation of lactose and acid
production which precipitates the green
metallic pigment .This result agrees
with (15).TheBiochemical
identification results showed that these
isolates belong to E.coli were positive
for catalase, indol,methyl red test and
motility test with the ability to produce
gas on Kkligler iron test while gave
negative results for oxidase, simmon
citrate  test, urease test and
vogesproskaure test . Table (2).
The results of Api 20 E system and
RapID"™ONE System confirmed that
these 91 isolates out of 102 fecal
samples were belong to E.coli .
Biofilm production results

The test was done by using
Christensen tube method (16).Results
of E.coli isolated from fecal samples of
cow,calves showed that out of 49
E.coli isolates, 38 appeared the ability
to produce biofilm (77.6 %) while 11
(22.4%) isolates gave negative results,
as showed in table (3).While 39 out of
42 E.coli isolated from fecal samples
of sheep and goat produced biofilm
(92.9%) and only 3 isolates (7.1%)
showed negative results for this test as
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in table (4).These results are in
agreement with (17) who showed that
46 of total 56 isolate of Staphylococcus
aureus produced biofilm (82.14%)
while only 10 isolates gave negative
results (17.85) ,(18) demonstrated that
32 of 35 S. aureus isolates produced
biofilm (91.42) These results are in
agreement with these in the present
study .while (19) found a lower
percentage (12%) of biofilm-positive
producer strains in 92 bovine strains
and this is disagreement with the

current study.
Biofilm thickness results

The results showed that these
isolates differed in its biofilm
producing efficiency , the thickness of
biofilm which measured in these
isolates ranged between (0.2-2 )mm
(20) found that the thickness of biofilm
produced by pseudomonas aeruginosa
ranged between (1.1-6.5)mm,these
results are disagreed with the present
ones, while (17) showed that
thickness of biofilm produced by
S.aureusranged between (0.2-1.5) mm
and this is in agreement with the
present results Table(5,6).

Table (1): Results of isolation of E.coli from fecal samples:

city of collected samples Total No. Positive samples on
MacConkey EMB agar
agar
Abu- Ghraib zone 35 33 32
College of veterinary medicine -university of | 28 26 23
Baghdad
College of agriculture - university of Baghdad | 17 16 16
Dora zone 22 20 20
Table (2): Results of cultural, microscopical, and biochemical tests:
Biochemechal test Catalase Oxidase | Simmon Urease Kliger Indol Motility Methy | Vogas - | Gram Cell
Citrate Iron | Red Proskaure Stain Morphology
Result Yallow / Smooth
(+) ve (-) ve (-) ve () ve Yallow (+) ve (+) ve (+) ve () ve (-) ve glassy , rosy
with gas pink on
MacConkey
with

appearance of
green metalic
sheen on EMB

Table (3) Results of biofilm production of different E.coliisolates from

fecal samples (cow):

No. of | Result No. of | Result No. of | Result No.of | Result
isolates isolates isolates isolates

1 - 14 - 27 + 40

2 + 15 + 28 + 41 +
3 + 16 + 29 + 42 -
4 - 17 + 30 + 43 +
5 + 18 + 31 + 44 +
6 + 19 + 32 + 45 +
7 + 20 + 33 + 46 +
8 + 21 + 34 + 47 +
9 - 22 - 35 + 48 -
10 + 23 + 36 + 49 -
11 - 24 + 37 -

12 25 + 38 +

13 26 + 39 -

214




Kufa Journal For Veterinary Medical Sciences

Vol. (7)

No. (1)B 2016

Table (4) Results of biofilm production of different E.coliisolates from fecal samples (sheep):

No. of | Result | No. of | Result | No. of | Result | No.of Result
isolates isolates isolates isolates

1 + 12 + 23 + 34 +
2 + 13 + 24 + 35 +
3 + 14 + 25 + 36 +
4 + 15 + 26 + 37 +
5 + 16 + 27 + 38 +
6 + 17 - 28 + 39 +
7 - 18 + 29 + 40 +
8 - 19 + 30 + 41 +
9 + 20 + 31 + 42 +
10 + 21 + 32 +

11 + 22 + 33 +

+ produce biofilm

- not produce biofilm
Table (5) Thickness of biofilm produced by E.coli isolates from fecal sample of cows:

No. of isolate Thickness of biofilm (mm) No. of isolate Thickness of biofilm (mm)
2 0.2 26 0.2
3 2 27 0.2
5 0.7 28 0.2
6 15 29 0.5
7 0.8 30 1
8 0.2 31 0.9
10 0.2 32 0.2
12 1 33 1
13 0.4 34 0.5
15 0.2 35 0.2
16 0.2 36 0.9
17 15 38 0.5
18 1 40 0.5
19 1 41 0.6
20 0.4 43 0.5
21 0.5 44 0.3
23 0.3 45 0.7
24 0.5 46 0.2
25 2 47 0.4

Table (6) Thickness of biofilm produced by E.coliisolates from fecal samples of sheep:

No. of isolate Thickness of biofilm (mm) No. of isolate Thickness of biofilm (mm)
1 0.8 24 2
2 0.2 25 0.3
3 0.9 26 0.2
4 0.2 27 2
5 0.8 28 0.4
6 0.4 29 0.2
9 0.3 30 05
10 0.6 31 0.2
11 0.2 32 0.5
12 0.3 33 0.2
13 0.2 34 0.2
14 0.2 35 0.6
15 0.4 36 05
16 0.2 37 0.6
18 0.4 38 0.2
19 0.2 39 0.6
20 0.4 40 0.3
21 0.2 41 0.2
22 0.4 42 0.3
23 0.2 43 0.6
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This study showed that all non immunized infected animals were died during
12,24 hours particularly at 24 hours post infection (6 animal died) with mean
survival time 19.2 hours , also heavy bacterial isolation was obtained from
examined organs depending on number of colony grown on EMB agar was
done as showed in Table(7,8).

One animal of group immunized with whole cell sonicated antigen were
died at 12 hrs post infection ,one animal died at 24 hours and three died at 48
hrs post infection with survival time 378 hours. While immunized animal
with biofilm antigen with protein concentration 3.5 mg/mltwo animal died
at 24 hours and one animal died at 48 hours post infection with survival
time 513.6 hours and heavy bacterial isolation from internal organ of animal
of these groups that died during 24-48 hours with  moderate bacterial
isolation at day 30 post infection Table (9) ,however one animal of
immunized group with biofilm of high protein concentration (14 mg/ml)
were died at 48 hours with moderate bacterial isolation, the survival time of
this group is 652.8 hours.

These results indicated that E.coli isolatesin this study induced septic
shock in non immunized infected animal and most immunized animal with
sonicated antigen of biofilm producing strain,while immunized animal with
biofilm with high concentration provide immune response that activate the
peritoneal macrophage and destroyed most of inoculated bacteria at site of

injection in lag phase of growth.
Table (7): Bacterial isolation (on EMB) from the internal organs of the control positive and
immunized mice infected with virulent E.coli _at 12-48 hours post challenge:

Hours
Groups 12 hrs 24 hrs 48hrs
Group 1 +++ +++ 0
Group2 +++ +++ ++
Group 3 0 +++ ++
Group 4 0 0 ++

+++ heavy (over than 11 colonies),++ moderate (6-10) colony

Table (8) :Bacterial isolation (on EMB agar) from the internal organs of the immunized mice

infected with virulent E.coli at 30 days post challenge :

At 30 days post challenge

Group 2 8x10 6x10° 2x10° x110*
Group 3 5x10 3x10° 1x10° 0
Group4 3x10 1x10° 0 0
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Hours
12 hrs 24 hrs 48 hrs 72 hrs 720 hrs Total hrs
Groups
Group 1 4 6 0 0 0 192/10 19.2
(positive control) 48 144 0 0 0
10 mice
Group 2 1 1 3 0 5 3780/10 378
(WCA) produce biofilm 3.5 12 24 144 0 3600
mg/ml
10 mice
Group 3 0 2 1 0 7 5136/10 513.6
(bi A) 3.5mg/ml 0 48 48 0 5040
10 mice
Group 4 0 0 1 0 9 6528/10 652.8
(bi A) 14mg/ml 0 0 48 0 6480
10 mice

Table (9):Survival time of mice

Resule: of Histopatbological examinstion:

At 12bours post-imfection:
Control positive group (Grosp 1):

Liver : The histopathological section in the Liver tissues at 12 hours post infection with E.coii
of control positive group showed vacuolar degeneration of hepatocytes (Fig:1) as well as

thrombus formation.

Intestine: The main lesion in the testne of the animals in group 1 at 12 hours post infection
with E colicharactenized by few inflammatory cells . inSltration in the lamina propenia (LP) and

mucosal glands (Fig- 2).

Spleen: The microscopic examination revealed that spleen of animals in group 1 at 12 hours
post infection withE colf expressed apoptosis of lymphocytes of white pulp that left nmlaple
spaces filled with cellular debnis (Fig: 3).

l’i: 1. Hrtopathological zecton in the inteztine
of amimal at 12howr: post-infection zhowed
vacuclar degemeracon of epithelial cell: with
few ilﬁa-mtoq cell: izfileration between
mucozal gland: Gy (HEE stam 40X)

hg 2. Histopathological zection in the intestime  Fig: S.Huupnhobpnl section
of amimal at 1lhours post-infectiom :howed in the :pleem of amimal =t

vacuolar degeneration of epithelial cell: with 12hour: post-infection showed
few inflammatory cell: infiltracon becweem  apoptozz of lymphocyte: with

wucezal gland: (H&E ztam 40X) .0
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Fig:4 Hiztopatbological section in the lver of Fig:S Histopathological
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Liver: The microscopic section of the hiver of amimals in group 2 at 12 hours post infaction with
E colishowed mvestigated inflapumatory cells aggregation in dilated sinusoids (Fig: 4), as well
as, focal vacuolar degeneration of hepatocytes with proliferation of kupffer cells(Fig- 4) .
Intestine: The intestine of mmmmized amimal with whole sonicatedAgs of biofilm producing
strain with protein concentration 3.5mg'ml at 12 hrs post-infection showed mflammatory cells
infiltration in the lamina propena (Fig:5).

Spleen: The main lesions in the spleen of mnmmizad amimal with whole sonmicatedAgs of
biofilm producing strain with protein comcentration 3.5mg'ml at 12 bours post-infection
consisted from amyloid like substance deposition around hyperplasia of white pulp (Fig: 6).

L * ‘r /—"l(' \/—

7

o~

Fig:6 Hrtopathological zecton in the

immunized snimal with whole somicatedAps

of biofilm
comcentration 3 Smg'ml at
infection  showed mflammatory

straiz with protemn
12 bour: post-

cells

aggregation in diated mnwsoids( HEE stain
21 ) SR

"~

somicatedAg: of biofilm producng straiz
with protein comcentration 3.5mg'ml at 12
bour: postinfection bwfilm proteind Smg'ml
showed inflammatory cell: infiltration in the

lamina properia(H&E stain 40X) 4.

spleen of immunized amimal with
whole somicatedAg: of biofilm

producing strain  with protein
concentration 3Smg'ml at 12 hour:

24 hours post — infection:
Control positive group (group 1):
Liver : the histopathological changes m the liver tissues after one day post infection with E coli
showed thrombus m the blood vessels | dilated and congested of central veins and simusoids with
neutrophils I there lumen , necrosis of hepatocytes which characterized by pyknotic or
disappearance of their nuclei (8g: 7).

Intestine: The histopathological section in the intestine of control positve group at 24hours
post-infection showed hyperwophy and hyperplasia of goblet cells wath inflammatory cells
infiltration between nmcosal glands (Fig: 8).
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z X - o2 Fig:8 Histopathological zection in the  imtestine of comerol
Fiz:THistopatheologzical section in the hiver of control pozinve

< s . positive group at 24bour: post-infection :howed Eypertrophy

group at 24bour: post-infection thowed thrombu: in the blood and byperplasia of goblet cells with inflammatory cell:

vessels , dilated and conpested of central veins and simuzoid: =
e = ( DLAE staim 40X) infiltration berween mucosal slands(TUATiain 40X)

Animals immunized with whole somicated amtigen (WCA) of biofilm producng
E.coli isolate (group 2):

Histopathological examination in the liver tissues of animals  immmmized with whole sonicated
antizen (WCA) of biofilm producing E.coli isolate at 24 houurs post - infection showed
aggregation of monomaclear cells around congested blood vessels and simusoids as well as
parenchyma of the liver with kupffer cells proliferation (Fig:9)

Thespleammledwdlfenmofbmphocynesmthepmmlzrsheﬂh(ﬁg 10).

Fig:9 Hiztopathological zectiom in the DLver of immunized

nmlwnirbob,oum«l.{pofbnﬂnpndmg:m Fig- 10 Histopathological zection in the  zpleen of

with protein concentration 3.5 mg /ml at 24 bours pest- immunized amimsl with whole sonicatedAs: of biofilm

infection :howed aggrezation of momonuclear cells in the Lver l"“’d““ﬁ strain with protei concestr f“:‘ 3 Smg'ml at 24
Pl = our: post-infection showed proliferaton of lymphocytes in

pareschyma and proliferation of kupfier cell:(EEE tam 40X) ra - heath(: esin 40)

Animals immunized with biofilm anfigen (bi A) with protein concentratiom 3.5
mg/mi (group 3):

Liver: The hustopathological section in the examined organ of Animals immmmized with bioflm
anfigen (bi A) with protein concentmaton 3.5 mg/ml at 24 hours post - infection expressed
severe vacuolation and necrosis of hepatocytes (Fig: 11).

Spleen: The histopathological examination of immmmized animal with biofilm producing strain
with protein concentration 3. 5mg'ml at 24 hours post-infection revealed that spleen expressed
moderate hyperplasia of white pulp (Fig: 12).
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Fig:11 Hizt Mogu.l, tiom in the Ever of immunized Fag: lmmlmhbznlmum splees of
x:-aluu:p‘hnﬁhpndu?u-::mm protein immunzed ammal with biofilm produang trun witk
comcentration 3.5mg'ml at 24 hours post-infection showed protein concentraton 3.5mg'ml at 24 bours post-
severe vaculation and necroziz of bepatocyte: <0 (H&E stain infection showed depletion of white pulp{ii&T stain
40X) 40X)
Animals immunized with whole somicated antizen (WCA) of biofilm produdng
E.colnsolate (group 2):

Histopathological section in the liver of Animals mmmmized with whole sonicated antigen
(WCA) of biofilm producing E.coliisolate at 48 bowrs post infection revealed fatty changes
and vacuolar degenaration of the hepatocytes and inflanmatory cells aggregation in portal are(
Fig:13) while no clear lesions were recorded in the meestine (Fiz: 14) .

Fig:13 Hrtopathological sectioninm the liver of Fig:14 Hiztopathological zection iz the intezcne of
immunized azimal with whole zonicatedAs: of biofilm immanized amimal with whole sonicatedAz: of
prod-mg.cmmﬂmcolcemm 3.5mp'ml at biofilm producizg strain with protein concentration
48 bour: post-infectiom showed facty ckange: and 35mg'ml ar 48 hour: post-infection thowed mo clear
mononuclear cells aggregation in the porul area QP lezion: (HRE ztain 40X).

(H&E sztain 40X).

Animals immunized with biofilm amfigen (bi A) with protein concentration 3.5
mg/ml (group 3):
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Liver:Histopathological section in the liver of animals mmmmized with bioflm antigen (bi A)
with protein concentration 3.5 mg'mli at 48 hours post-infection expressed marked foamy

enlargement of hepatocytes (Fig:15).

Fig-15 Hizropathological zecton in the Liver of immunized animal with
biofilm Ag: of biofilm producing strain with protei= concentraton
3.5mg'ml ar 43 hour: post-infection showed foamy emlargement of

hepatocyte: «i(H&E stain $0X).

Animals immunized with biofilm amfigem (b1 A) with protein concentratiomn 14

mg/mi (group 4):

Liver: The main lesions in the liver ofapimals inmmmized with biofilm antigen (bi A) with
protein concentration 14 mgml at 48 hours post-infection charactenized by foamy enlargement

of hepatocytes with occluded of the sinusoids (Fig: 16).

Intestine:Histopathological section in the mmtestine of Inmymmized amimal with bioSlm
producing strain with protein concentration l4mgz'ml at 48howrs post-infection showed
moderate monomaclear cells infltration in the lamina propena (LP) (Fig- 17).

Spleen: The muicroscopic sections of spleen of iInmmmmized animal of biofilm producing strain
with protein concentration 14mgz'mi at 48hr post-infection showed moderate proliferation of
Iymphocytes in the penarteriolar sheath were the main lesions in the spleen (Fig: 18).

Fig:16 Hiztopatbological sectiom im the Liver of Fig: 17 Hiztopsthologicaleccon in the
immunized amimal with biofilm prodecing intesdne of immunired amimal of biofilm
straim with protein concentration ldmgiml at prodmang strain with protein
48hr post-infectiom zhowed foamy concestracon l4mgml at 4Skr post-
ezlargement of hepatocyte (H&E:tain infection showed moderate monozuclear
WX). G cell: infiltration im the lamina properia

(LPYH&Etain 40X). =i
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Fig:18 Hiztopathological zection im the
spleen of immumized ammal of

biofilm producing strain with protein
comcentration l4mg/ml at 48hr post-
infection zhowed moderate
proliferation of Ilympbocyte: in the
periarteriolarzheath (H&E:tain 40X).
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Animal sacrificed at day 30 post - infection:

Animals immunized with whole somicated antigen (WCA) of biofilm producng
E colnisolate (group 2):

Liver: Histopathological section of the lLiver of amimals immmmuized with whole somicated
antizen (WCA) of biofilm producing E coliisolate at day 30 post — infection expressed mono
nuclear cell aggregation around congested blood vessels (fig: 19) .

Intestine: the mucroscopic section in the intestine of Dmmumized animal with somcatedAgs of
biofilm production strain with protein concentration 3.5 mg'ml at day 30 post — infection showed
no clear lesion except hyperplasia of goblet cell mucosal gland and mononuclear cell aggregation
between mucosal gland and hyperplasia of goblet call (g 20).

Spleen -The spleen of mummized animal with somcatedAgs of biofilm production strain with
protein concentration 3.5 mg/ml at 30 day post- infection showed hyperplasia of whit pulp (fig
21

q

Fig: 19. Hiztopathological section in the hver of Fig: 20. Hiscopathological zection in the
immunized animal with somicatedAg: of bioflm intescne of immumized smmal with
production strain with protetn concentration 3.5 zomicatedAg: of biofilm production strain
mg/ml at 30 day post- isfection showed mome  with protein coacentration 3.5 mg'ml at 30
puclear cell aggregation around congested blood day post- infecdon :howed mozonuclear
veszels o W(H&E 40X) cell apgregation between mucosal glazd and

Fig: 21. Histopathelogical zection in the
spleen  of immumized amimal with
somicatedAgz of biofilm production
strain with protein concenmtratiom 3.3
mg/'ml at 30 day post- infection howed
Evperplazia of whit pulp [ E)

hyperplazia of goblet cell gland - 3){ H&E)
Animals immumnized with biofilm amfigen (bi A) with profein concenfration 3.5
mg/ml (group 3):
Liver -the microscopic section of the liver of of mmmmized animal with sonicatedAgs of bioSim
production strain with protein concentration 3.5 mgzml at 30 day post- infection showed
multiple granulomatous lesion scattered in the liver parenchyma (fig :22).
Intestine : The histopathological changes in the intestine of Animals innmmized with biofilm
anfizgen (bi A) with protein concentration 3.5 mgml at 30 day post- infecton showed
inflammatory cell infiltration particularly macrophage . lymphocyte between nmcosal gland (fig :
23).
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Fig: 12. Histopathological zection in the biver of immuzized
amimal with biofilm Ag: of biofilm productiom strain with
protein comcemtration 3.5 mg'ml at 30 day post- infection
shbowed mulcple pramulomaton: lezion :cattered in the hiver

parenchvma <¥IS&E 40X

Fig: 23. Hutopathological zection in the inteztine of
immunized azimal with biofilm Ag: of biofilm producton
strain with protein concentration 3.5 mg/ml ar 30 day post-
infection showed mmflammatory cell infiltracon

particularly
macropkage , ymphocyte between mucozal gland o [F&E
40X).

Apnimals immunized with biofilm amfizen (bi A) with protein concentration 14

mg/ml (group 4):

Liver: the nucgoscopic examination demonstrated that the lesion in the liver
ofsnimals mmmumized with biofilm asntigen (bi A) with protein concentration 14 mz/ml
at day 30 post — infecion showed monomuclear cell aggregation In one side of the
blood vessels in the portal area (8g: 24).

Intestine - The examined organ of inmmmmized amimal with biofilm Ags of biofilm production
strain with protein concentration 14 mg/ml at 30 day post- infection showed mononuclear cell
infiltration between nmmcosal gland (Gg 25)

Spleen : The histopathological section of the spleen of immmmized amimal with biofilm Ags of
bioflm production strain with protein concentration 14 mz'ml at 30 day post- infection showed
proliferation of Iymphocytes in the penarteniolar sheath (fiz - 26).

l’lg 24. Hxropathological zecoon in the

Liver of immmzized animal with biofilm Ag:
of biofilm produwction strain with protein
comcentration 14 mg'ml at 30 day post-
infection :bowtdw“‘dnr cell
aggregation iz one zide of the blood vezel:
in the portal arez (H&E 40X).

biofilm Ag: of biefilm production strais
with protetn concexntration 14 mg'ml at
30 day post- infecton showed « i
mozonuclear cell mfltration between
mucozal gland (H&E 40X).
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Fig: 26. Hiztopathological zection iz
the :pleex of immumzed azimal wirth
biofilm Ag: of biofilm production
straiz with protein concemtration 14
mg'ml 2t 30 day post- mfection
zhowed proliferatiomn of lymphocytes
in the periarteriolar zheach

(H&E 40X).
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Control negative group (group 5):

There 15 no lesion m liver and mtestine of animals in the control negative group at day 30 post -
infaction (fig: 27, 28).

Fig: 17. Histopatkelogical secoon i the lLiver of
the contrel megative growp at day 30 post -
infectionsbowed the mormal structare of the Bver
(H&E40X)

The histopathological examination
showed that the dead mice were
exposed to highly virulent
microorganisms that induced septic
shock with multi-organs dysfunction,
thrombus formation and death during
12 hrs. Immunized animals with Whole
cell sonicated antigens that died during
12 hrs.  post infection expressed
lesions proximately similar to the
control positive group in addition to
variable degrees of inflammatory cells
aggregation of hepatocytes with
proliferation of Kupffer cells in the
liver, inflammatory cells infiltration in
the lamina properia in the intestine and
hyperplasia of the white pulp of the
spleen also these results was given the
indication that WCA EcoliAgs alone
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Fig: 28. Hutopathological section in the
mtestine of the control negative group at day
30 pest - infection showed the npormal

structure of the intestine (H&E 40 ).

provide partial protection against
virulent E coli infection while animal
immunized with biofilm strengthen the
immune responses againstvirulent E
coli specially highly concentration this
result may indicate that antigen used in
the present study stimulated immune
response  with  variable  degrees
according to type of antigen,but this
immune response unable to protect the
animal from highly virulent challenge
dose of E. coli .However animal
immunized with biofilm antigen with
protein concentration 14 mg/ml
express no mortality at 12,24 hrs post
infection and only one animal died at
48 hrs. post infection.
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The immunized animals died at
24 hrs post infection also showed
lesions similar to those reported in the
control positive group at the same
period, but immunized animal with
biofilm and WCS antigen showed
granulomatus lesions, mononuclear
cell infilteration around congested
blood vessels and sinusoids as well as
parenchyma of the liver with Kupffer
cells proliferation in liver and moderat
hyperplasia of the spleen with
proliferation of lymphocytes in the
periarteriolar sheath.

Death of most animals of group
1 (positive control) during 12-24
hrs.post challenge indicated that the
immune system are not stimulated
induced tissue damage that considered
a predisposing factors for virulent
E.coli infection. One of the immunized
animal of group 4 died at 48 hrs. this
result  supported the  presence
suggestion that biofilm with high

concenteration provide better
protection against E.coli as
comparative with other types of

antigen in the present study,this idea
was supported by low mortility in
animal die during 48 hrs post infection
as comparative with mortility in the
other immunized group. The lymphoid
tissue hyperplasia in the present study
indicated immune response this
evidence is in agreement with (21), as
well as granulomatus lesion is
considered as the strongest immune
defence against pathogen which
present till distraction of the pathogen
(22).(17) expressed that the antigen
stimulated immune response with
variable degrees according to type of
antigen and the animals that
immunized with biofilm with high
protein  concentration 18 mg/ml
express low mortality rate and this
results in agreement with the present
result. Very heavy bacterial isolation

225

Vol. (7) No. (1)B 2016
from internal organs of non-
immunized infected group  compere

with moderate,mild or no bacterial
isolation in other groups, may be
indicated that enteropathogenicE.coli
overcome the natural host defense
mechanism,and disseminated from the
site of inoculation to internal organs as
aresults of high virulent factors and
due to predisposing factors inducing
septic  shock  with multiorgans
dysfunction These results were
agreement with (17). That showed
moderate ,whole mild or no bacterial
isolation were recorded in bacterial
isolation from internal organs of
immunized animals with WCA Ags or
animals immunized with high and low
protein concentration. this observation
indicated that biofilm augment the
immune response. This idea was in
consistence with previously
observation that mentioned by some
authors. Immune promoters such as
biofilm,whole cell sonicated antigen
were generally identified as
compounds that bound specifically
with the cell surface receptor proteins
of phagocytes or lymphocytes to
stimulate the effective generation of an
immune response by the cooperation of
cytokines to activate the non- specific
immune system of animals (23)who
stated that the nature of biofilm
antigen is polysaccharide and protein
,the protein is a good stimulator of cell
mediated immunity , this idea is in
consistence with the current study.

At 30 day post infection, the

main lesion of internal organs of
immunized animal are granulomatous
lesions  and lymphoid  tissue,

particularly in the biofilm antigen of
immunized animal, these may be due
to this type of antigen stimulated
variable degrees of immune response
against E.coli but the immune
response provides partially protection
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against this infection and large abscess
of adhesion were recorded liver with
stomach and spleen with stomach and
pancreas surround by dense cellular
fibrous connective tissue, this may be
due to immune response stimulated the
macrophage to produce cytokins that
stimulated fibroblast proliferation and
produce large amount of collagen fiber
to limit the spread of
microorganism,this  idea is in
agreement with (24).

The death of all of non
immunized infected animal during 12-
24 hrs post infection may be indicated
the strain of E.coliused in the present
study was highly virulent and
overcome the host defence mechanism
proliferation and dissemination to the
internal organs and led to death of
animals ,this idea is in agreement with
(25) .(26), (17) who explained that
S.aureus produce super antigen that led
to septic shock and multi organ failar.
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