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Abstract  

Exotoxin A is the most lethal virulence factor produced by Pseudomonas aeruginosa. It inhibits elongation 

factor-2 by ADP-ribosylation of EF2. This causes stop of the elongation of polypeptides. In recent study, the 

effect of low concentration of exotoxin A on some important internal organs of mice was studied. Four groups 

white mice were injected intraperitonialy with pure exotoxin A in the following manner 0.1, 0.2, 0.3, 0.4 ng\ 

animals.  One mouse receives normal saline inrtaperitonialy as a control. After 72 hours the mice were killed and 

four organs were taken, liver, spleen, lung and heart from each killed mice. Histological sections were made 

from each organ and stained with hematoxylin and eosin stain then examined under microscope. The resultant 

pathological changes were included, congestion of blood vessels, degenerative and necrotic changes, and 

infiltration of inflammatory cells of these organs. These pathological changes increased with increase the amount 

of exotoxin A injection as compared with control. No mouse was dying due to injection of exotoxin A. As a 

conclusion, exotoxin A at low concentrations can affect important internal organs namely, liver, spleen, lung and 

heart, this effect increase with increasing the concentration of exotoxin A. Lethal dose50 is much higher than that 

of the highest concentration that causes pathological changes.  
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Introduction       

Pseudomonas aeruginosa is an opportunistic pathogen that causes serious and sometimes fatal infections in the 

compromised host, especially in patients with major trauma or thermal injuries. Several extracellular products 

from P. aeruginosa such as exotoxin A, exoenzyme S, phospholipase and hemolysins have been studies as 

potential virulence factor(Manafi et al.2009).  Exotoxin A is the major and most lethal virulence factor produced 

by this ubiquitous microorganism (El-Zaim et al.1998;Driscoll et al.2007).
 
It inhibits elongation factor-2. It does 

so by ADP-ribosylation of EF2. This then causes the elongation of polypeptides to cease(Yates et al.2004). 

Furthermore, Strains of P. aeruginosa deficient in exotoxin A production are less virulent than strains producing 

exotoxin A, and patients who survive infection from exotoxin A -producing strains typically have high antibody 

titers against exotoxin A(Murray et al.2009). The aim of this study is to evaluate the effect of low concentration 

of exotoxin A on some important internal organs of mice.     

Materials and methods 

Two fold dilution of pure exotoxin A (Cusabio biotech - USA) was made from 10ng\ml stock solution. Four 

groups of 20 weeks age white male mice were obtained from infertility center at Al-Kadhymiah\ Baghdad. These 

mice were injected with pure exotoxin A intraperitonialy in the following manner 0.1, 0.2, 0.3, 0.4 ng\ animal. 

One mouse receives normal saline inrtaperitonialy as a control. After 72 hours the mice were killed and four 

organs were taken, liver, spleen, lung and heart from each killed mice. Histological sections were made from 

each organ and stained with hematoxylin and eosin stain then examined under 40X power(Stevens,A.1982) .  

 

Results  

Many pathological changes were observed in the histopathological section: 

Liver pathological changes:  these changes include congestion of blood vessels, hepatocytes degeneration and 

necrosis, kuffer cell infiltration. Severe ballooning degeneration in hepatocytes also was observed. The changes 

were severe in liver of mice that receive 0.4 ng, especially congestion of blood vessels as shown in figure (1). 

Lung pathological changes: the alveolar walls are thickened from the presence of lymphocytes and plasma cells.  

Congestion of blood vessels,  mucin production in the lumen of alveoli, these changes are increased with 

increase of concentration of the injected exotoxin A especially thickening of alveolar walls and congestion of 

blood vessels, figure (2) shows these changes. 
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Figure 1: histological sections of mice liver  

Sections 1, 2, 3 and 4 histological sections of mice liver injected with 0.1, 0.2, 0.3 and 0.4 ng respectively. C is 

control mouse liver. Congestion of blood vessels is obvious in section 4 (thin arrow), hepatocytes degeneration 

and necrosis is in section 3 (arrow), infiltration of kuffer cell is in sections 1, 2 (arrow) and 4 (thick white arrow).  
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Figure 2: histological sections of mice lung  

Sections 1, 2, 3 and 4 histological sections of mice lung injected with 0.1, 0.2, 0.3 and 0.4 ng respectively. C is 

control mouse lung. The alveolar walls are thickened (white arrows in 1, 2, 3 and 4 sections).  Congestion of 

blood vessels is appear in section 4 (black arrow), mucin production in the lumen of alveoli is in sections 1, 2, 

and 3 (black arrows); the changes are increased with increase of concentration of the injected exotoxin A. 

Spleen pathological changes: Spleen white pulp was enlarged, splenocytes were degenerated, phagocytes cell 

were infiltrated, and hyperplasia and congestion of blood vessels was observed. White pulp enlargement was 

obvious in spleen of mice that receive 0.3 and 0.4 ng as shown in figure (3). 
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Figure 3: histological sections of mice spleen 

Sections 1, 2, 3 and 4 histological sections of mice spleen injected with 0.1, 0.2, 0.3 and 0.4 ng respectively. C is 

control mouse spleen. White pulp enlargement was obvious in sections 3 and 4 (arrows). 

Heart pathological changes: these changes include blood vessels congestion especially in heart of mice that 

receive 0.4 ng, degenerative changes and necrosis of cardiac cells and infiltration of inflammatory cells (figure -

4). 
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Figure 4: histological sections of mice heart  

Sections 1, 2, 3 and 4 histological sections of mice heart injected with 0.1, 0.2, 0.3 and 0.4 ng respectively. C is 

control mouse heart. Degenerative changes are in section 2 (arrow), blood congestion in section 4(arrow).  

 

Discussion  

Low concentration of pure exotoxin A was used to study the effect of such concentrations on certain organs. 

Most of previous studies used exotoxin A at higher concentrations reach to several micrograms (Al-

Muhammadawi et al.2006; Manafi et al.2009). The pathological changes of four organs, liver, spleen, lung and 

heart were almost the same of these changes found in Al-Muhammadawi, 2006 (Al-Muhammadawi et 

al.2006)study.  

The pathological changes of organs of mice that receive the highest concentration of exotoxin A were more than 

that of mice received lowest concentration. The blood vessels of heart and liver were severely congested in a 

mouse that receives exotoxin A at 0.4 ng. White pulp enlargement was obvious in spleen of mice that receive 0.3 
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and 0.4 ng. The pathological changes of lung are increased with increase of concentration of the injected 

exotoxin A especially thickening of alveolar walls and congestion of blood vessels. No mouse was died at any 

concentration because of that the lethal dose50 (LD50) of exotoxin A is 0.5µg (Manafi et al.2009;Al-

Muhammadawi et al.2006). The toxicity of P. aeruginosa LPS is 2000 times lowers than that of exotoxin A in 

mice(Miyazaki et al.1995). This may be the reason behind the occurrence of pathological changes in very low 

exotoxin A concentrations. 

As a conclusion, exotoxin A at low concentrations can affect important internal organs namely, liver, spleen, 

lung and heart, this effect increase with increasing the concentration of exotoxin A. Lethal dose50 is much higher 

than that of the highest concentration that causes pathological changes.  
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