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Abstract: This study was conducted for investigating to determination of lethal dose (LD50) of purified toxin A
produced frompseudomonas aeruginosa(26 A) strain in mice histopathology.

LD50 of purified toxin A produced from pseudomonas aeruginosal6A strainwas detected after
injection different concentration of purified toxin A (0.05,0.1, 0.2 ,0.25,1,2 and 4) ug/ ml in mice and lethality
were recorded for five days which reveal that LD50 of purified toxin was 1 ug /ml. On the other hand
histopathological examination of liver ,spleen and kidney in mice injected with high doses reveal significant
histopatholgical degeneration .
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L Introduction

Pseudomonas aeruginosa is the leading etiology of gram negative bacteria at most medical centers and
its always listed as one of the top three most frequent Gram-negative pathogens that linked to the worst visual
diseases [1] .

P.aeruginosa is an opportunistic human pathogen. It is opportunistic because its seldom infects healthy
individuals. Instead, it often colonizes immunocompromised patients, like those with cystic fibrosis, cancer, or
AIDS [2]. Itsa potent pathogen that firstly attacks up two thirds of the critically ill hospitalized patients and
cause 40-60% mortality rate [3]. It also exhibits intrinsic resistance to a lot of different types of
chemotherapeutic agents and antibiotics, making it a very hard pathogen to eliminate [4].

Exotoxin A (ETA) is considered as the most toxic virulence factor secreted by P. aeruginosa. The toxin
was first discovered and purified by Liu who reported that P. aeruginosa PA103, a protease-deficient strain,
produces more toxin than P. aeruginosa strains which actively produce proteases [5].Exotoxin A appears to
mediate both local and systemic disease processes caused by P.aeruginosa. It has necrotizing activity at the site
of bacterial colonization and is thereby thought to contribute to the colonization process [6].

ETA is a heat-labile, single polypeptide chain consist of 613 amino-acid and four disulfide linkages
with a molecular weight of 66 kDa. X ray crystallographystudies and deletion mutation analysis of ETA
revealed the overall tertiary structure of the molecule which consists of three functional domains in order to be
toxic, namely binding to the receptor on the cell membrane, translocation across the membrane, and ADP
ribosylation activities [7, 8].

1L Materials and Methods
2.1.Preparation of exotoxin A
A toxigenic strain of P. aeruginosa(PA 26A) was used for exotoxin A preparation. Exotoxin A was
partially purified and purified according to the method described by Salehet al.[9].
Groups of Swiss albino BALB/c mice, which were obtained from theICCMGR, were used in this study
.mice were kept in cages in animal house with 23-25°C temperature and were fed with suitable quantity of water
and complete diet.

2.2.Determination of exotoxin A toxicity A in mice

Groups consists of 20 mice (females). Their ages ranged between (8-12) weeks and weighting ( 20-25)
gram. They were divided into (4 ) groups and the last one was left as control . Each group was kept in a
separate plastic cage. Three toxin extract from three different protease negative strains were given in which
each group received one toxin. Mice in each group were treated with (0.5 ) ml of stage I toxin A that
administrated intraperitoneally ,while each mice in the control group administrated (0.5)ml of sterile PBS . The
animals were observed for five days, and record the result of death.
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2.3.Experimental burn infection [10]

Groups consists of 21 mice ( females). Their ages ranged between (8-12) weeks and weighting (20-25)
gram. They were divided into (3 ) groups . Each group was kept in a separate plastic cage and given food and
water .Anaesthised mice were shaved back involving approximately 30 % of the total body surface , then they
were given a 30-s burn with hot metal .

Group one Immediately after burning approximately 1x 10® live organisms in 0.5 ml of physiological saline
(PBS) were injected subcutaneously in the burned area in the first group .

Group Two : After burning received 1x 10° livebacterial cell then animal received 0.1ml of gentamicin
solution intraperitoneally and a similar volume subcutaneously in the infected burned area, the total dose per
kilogram bodyweight being 100 mg.

Group Three : burned but uninfected control animals received 0.5 ml of sterile PS instead of bacterial
suspension .The animal were observed for 5 day and the result were recorded daily.

2.4.Determination of LDS50 of toxin A

The LD50 of toxin was determined according to the Reed and Muench [11], 40 mice were divided in
to 8 group ,the last one used as control, different concentration of purified toxin were prepared (0,05 ,0.1, 0.2
,0.25,1.0,2.0 and 4.0 pg/ ml by diluted the concentrate toxin with 0.01M Tris- OH. Each group was assigned to
one of dilution, then 0.5 ml of toxin was injected intraperitoneally in mice ,while in control group each mice
were received 0.5 ml of 0.01M Tris- OH. Mice were observed daily for 5 day, then LD50 were determined and
calculated.

1. Results And Discussion

For determination the LD50 of purified toxin A in mice . 40 mice were divided in to 8 group, the last
was used as control. Different concentration of purified toxin A 0,05 ,0.1, 0.2 ,0.25 ,1.0 ,2.0 and 4.0 pg/ ml
were used . Each group was assigned to one of dilution that 0.1 ml of purified toxin A was injected
intraperitoneallyin mice ,while control group were received 0.1 ml of 0.01M Tris- OH. Mice were observed
daily for mortalityfor 5 days.The LD50 of purified toxin A was expressed as micrograms of protein per 20 g of
body weight . Results of injection of purified toxin A have shown that the LD50 of purified toxin A that give
more than 50% lethality of mice was recorded and calculated to be 1pug/ ml in to laboratory mice .

3.1.Histopathological examinationLiver

Histopathological examination of liver in mice injected with higher doses of purified toxin A 1.5 and 2
ng /ml reveal that there is congestion of central vein , enlargement and vaculation of hepatocyte which lead to
stenosis of sinusoid with infilteration of inflamatory cells as shown in Figures(1 and 2) . In higher doses 3 and
4 pg /ml there is area of necrotizing hepatocyte with absence of sinusoid and presence of mitotic figure . Also
extensive mononuclear cell infilterationand presence of apoptotic hepatocyte is also seen in some part of liver
in higher doses as shown in figure (3). Liver in control group injected with 0.lml of 0.01MTris-OH
intraperitoneally show normal tissue section as seen in Figure(4).

Spleen and Kidney

Histopathological examination of spleen in mice injected with higher doses of toxin 1.5 and 2 pg/ml in
mice , reveal that there is depletion of lymphoid follicles in spleen with presence of large number
megakaryocyte as seen in figure(5). In higher doses 3 and 4 there is depletion of lymphoid follicles and
precipitation of amyloid like substances as shown in figure (6) . spleen in control group injected with 0.1 ml of
0.01M Tris-OH intraperitoneally revealed normal tissue structure as shown in figure (7).

In kidney, at doses 1.5 and 2 pg/ml there is necrotic area and infilteration of inflammatory cells in the
brankeyma as seen in figure (8). In higher doses 3 and 4 there is atrophy of glomululartafts , sloughing and
destruction of epithelial lining urinary tubules and enlargement of poman space lead to stenosis of lumen also
infilteration of inflamatory cells as shown in figure ( 9). Alsothere is formation of hyaline cast in some part of
kidney in higher doses as see in figure (10). kidney in control group injected with 0.1 ml of 0.01M Tris-OH
intraperitoneally revealed normal tissue structure as shown in figure (11).

Results of injection of purified toxin A in mice have shown that the LD50 of purified toxin A that give more
than 50% lethality of mice was calculated to be 1pg/ ml. Tzonget al [12] reported that subcutaneous
administration of truncated part of PE(576—613) at dose of 250 pg was still nontoxic to 5- and 9-week-old ICR
mice, while the native PE was lethal at a dose of 0.5 — 1pg respectively. Also[13,14] noted that native PE
inhibits protein synthesis both in vivo and in vitro by adenosine diphosphate (ADP)-ribosyltransferase activity
on elongation factor 2 and was lethal at a dose of 1pg when injected in to laboratory mice. While [15,8 ]
noted that the purified toxin had a mouse median lethal dose of 0.1- 0.15 pg /22g mouse when injected
intraperitoneally, also Michael and Barbara [16] reported that LD50 of toxin A was 0.2 pg/ ml when
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injected intrapertoneally to mice. Ali et a/[10] show that purified toxin had a mouse median lethal dose of 300
ng /22g mouse when injected intraperitoneally.

Histopathological examination of liver in mice injected with higher doses of PE 1.5 and 2pg / ml reveal
that toxin A exerted a marked effect on the liver characterize by the presence of vaculated hepatocyte with
infilteration of inflamatory cells. [17, 18]study that the histopathology and serum enzyme levels in mice
inoculated with Pseudomonas aeruginosaexotoxin A intravenously in which toxin A exert their effect on the
liver. The microscopic lesions caused in the liver by a single injection of two 50% lethal doses (LD50) of toxin
2.3ug were characterized by cellular swelling, and fatty change within 4-8 hrs and near total hepatocellular
necrosis at 48 hr. Hepatic necrosis was accompanied by a parallel rise in serum levels of aspartate and alanine
aminotransferases and alkaline phosphatase. A single injection of 5 dose of (LD50) elicited similar but
somewhat more rapid degeneration. Also [19] noted that administration of the higher dose of PEA cause
lethality in mice within 16 hrs. The liver characterized by hepatocyte degeneration, also release of liverenzymes
was preceded by the appearance of cytosolic oligonucleosome-boundDNA within the liver that was significantly
enhanced 6.5 hrs after PEA administration. Internucleosomal DNA fragmentationas a measure of programmed
cell death was also demonstratedon an agarose gel.

Histopathological examination of liver in mice injected with higher doses of PE 3 and 4ug /ml reveal
degeneration of liver characterize by the presence of vacuolated hepatocyte and extensive infiltration of
inflammatory cells, in addition to the presence of apoptotic cells. The prevalence of apoptotic cell death in PEA-
induced liver injury could be explained by mechanisms of sensitization toward TNF. These include significant
inhibition of protein synthesis in the case of PEA-induced liver damage.- Furthermore, cytotoxic lymphocytes
may contribute to the apoptotic morphology in PEA-induced liver injury, by producing perforin[20, 21].

Shafikhaniet al .[22] reveal that transmission electron micrographs of mouse livers excised12 h
following injection of higher doses of PEA show that the dying cells were hepatocytes. They diedby apoptosis
and necrosis whereasneither apoptosis nor necrosis was seen in livers of saline-treatedmice. Necrotic liver areas
contained infiltrated polymorphonuclear neutrophils . Jens et al.[19] noted that pretreatment mice with
CI,MBP liposomes strongly attenuated liver injury induced by PEA. This pretreatment restricted liver damage to
some areas of focal confluent necrosis , which were not sufficient to cause significant release of transaminases
while the livers of PEA-treated mice contained foci of confluent necrosis and cells with apoptotic morphology.

Results of injection of purified toxin A in mice have shown that the LD50 of purified toxin A that give
more than 50% lethality of mice was calculated to be (1) pg/ ml. Tzonget al [12]reported that subcutaneous
administration of truncated part of PE(576—613) at dose of 250 pug was still nontoxic to 5- and 9-week-old ICR
mice, while the native PE was lethal at a dose of (0.5 — 1)ug respectively. Also [13,14] noted that native PE
inhibits protein synthesis both in vivo and in vitro by adenosine diphosphate (ADP)-ribosyltransferase activity
on elongation factor 2 and was lethal at a dose of (1)ug when injected in to laboratory mice. While [15, 8]
noted that the purified toxin had a mouse median lethal dose of 0.1- 0.15 pg /22g mouse when injected
intraperitoneally, also [16] reported that LD50 of toxin A was 0.2 pg/ ml when injected intrapertoneally to
mice. Ali et al .[10] show that purified toxin had a mouse median lethal dose of 300 ng /22g mouse when
injected intraperitoneally.
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Figure (1) :Histopathological section of liver Figure (2):Histopathological section of liver in
in mice injected with 0.1 ml of purified toxin mice injected with 0.1 ml of purified toxin at
at concentration 1.5pg/ml showed congestion
of blood vessel (blue arrow) with infilteration
of inflamatory cell( ) and H&E.
presence of vaculated hepatocyte(red
arrow).(x400) .H & E.

concentration 2pg/ml showed presence of vaculated
hepatocyte (blue arrow) in addition to extensive
mononuclear cell infilteration ( red arrow) .( x400)

Figure (3) :Histopathological section of liver in mice injected Figure (4): Histopathological section of liver in control
with 0.1 ml of purified toxin at concentration 4pg/ml showed group injected with 0.1 ml of PBS showed normal
congestion of blood vessel( red arrow) and presence of tissue section contain central vein (red arrow) and
apoptotic hepatocyte(blue arrow) .(x400).H & E. hepatic cord( blue arrow) .(x100).H &E.
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Figure (5) :Histopathological section of spleen in mice Figure (6) :Histopathological section of spleen in
injected with 0.1 ml of purified toxin at concentration mice injected with 0.1 ml of purified toxin at
2pg/ml showed depletion of lymphoid follicule(blue arrow) concentration 3pg/ml showed precipitation of
and presence of megakaryocyte ( red arrow).( x400) .H & amyloid like substances (red arrow).(x 400).H &E.
E.
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Figure (7): Histopathological section of spleen in control F ifg““f (,8) :]-fiistopztl:)ollogiclal fsectio;l_ (:lfKidn.ey in
group injected with 0.1 ml of Tris-oH showed normal mice m]ec-te w21t ' .l mh 0 gurl 1e 'toxm at
tissue section consistof white pulp (zreen arrow) and red .concentratlofl .ug mi  showe necrotic  area
pulp ( blue arrow) .(x 100). infiltered with inflamatory cells(red arrow)also
H&E presence of inflamatory cells cuffing of the blood
vessels ( blue arrow).(x100).H & E.

Figure (9) : Histopathological section of Kidney in Figure (10) :Histopathological section of Kidney in
mice injected with 0.1 ml of purified toxin at mice injected with 0.1 ml of purified toxin at
concentration  dpg/ml  showed  atrophy of concentration 3ug/ml showed destruction and
glomerular tafts(bluc arrow) and enlargement of slouphing of epithelial lining urinary tubules with

epithelial lining urinary tubules lead to stenosis of R .
lumen(red arrow).(x400) .H & E. formation of hyaline cast blue arrow). (x200) .H & E
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Figure (11): HistopathologicalsectionofKidney in control group injected
with 0.1 ml of Tris-oH showed normal tissue section consist of
glomeruli (red arrow) and urinary tubules ( blue arrow) . (x100).H &
E.
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