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Abstract  

In our previous studies we analyzed the influence of nitric oxide (NO) on rats’ liver. 

The results showed that L-arginine as a nitric oxide precursor doesn’t induce apoptosis of hepatocytes. In present study we was 

observing expression of caspase 1, an enzyme activated during inflammation results from necrosis. 

The rats used in this experiment were divided into 2 equal groups. Experimental: rats received per os L-arginine 40mg/kg body 

weight, every other day for 2 weeks and were decapitated after 3 weeks of the experiment. Control rats received per os 2ml of distilled 

water every other day for 2 weeks and were decapitated after 3 weeks of the experiment. 

Specimens of the liver taken after decapitation were examined in immunohistochemical way using standard three step method to 

detect immunolocalization of caspase 1. The results of immunohistochemical examinations were subjected to qualitative evaluation 

taking into account the intensity of colour reaction at the antigen-antibody site in rat liver examined in individual groups. The quantita-

tive evaluation was using the Analysis-pro software. The surface area of cells with positive reaction (+) was calculated. 

The quantitative evaluation of caspase 1 expression showed that the area occupied by positive caspase 1 reaction in the rat liver 

of the experimental group was comparable to that in the control group. The study shows that L-arginine as a donor of exogenous nitric 

oxide did not have a necrotic effect on the hepatocytes of the rats.  
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Introduction 

In our previous studies we analyzed the influence of 

nitric oxide (NO) on rats’ liver. We were interested in 

expression of proteins activated during L-arginine in-

duced apoptosis [1]. The results showed that L-arginine 

as a nitric oxide precursor induced apoptosis of hepato-

cytes comparably to control. There was no positive im-

munohistochemical reaction significantly different from 

that in control for any proteins involved in the transmis-

sion of apoptotic signal.  

L-arginine is a precursor of NO. Nitric oxide is one of 

the most effective “free radical scavengers”. It reacts with 

peroxide radicals forming harmless compounds. 

However, its too high concentrations make it harm-

ful. NO combines with O2 and converts into pernitrate 

which initiates the process of lipid peroxidation. 

In present study we was observing expression of 

caspase 1, an enzyme activated during inflammation 

results from necrosis. Necrosis apart from apoptosis is 

the most common cell death.  

This death is accidental, caused by an exogenous harm-

ful factor which blocks the life processes of the cell (e.g. 

respiration or production of high-energy compounds). It is a 

pathological, passive, catabolic, and degenerative process 

which results in a substantial loss of many cells in the tissue 

and in an inflammatory reaction [2,3]. 

The necrotic cell swells because its membrane be-

comes more permeable for water. The smooth and rough 

endoplasmic reticulum space widens, mitochondria be-

come oedematous [4,5]. The plasmatic membranes un-

dergo perforation. The cell ruptures pouring its content in 

the intercellular space. The necrotic focus develops, 

which is filled with lymphocytes, neutrophils and macro-

phages involved in the inflammatory process. DNA is 

cleaved into fragments of various length. Proinflamma-

tory caspases are activated in this process, especially 

caspase 1, analyzing in present study. 

 

Material and methods 

The study material consisted of 16 white Wistar fe-

male rats aged 2.5-3 months. The rats were divided into 2 

equal groups. The rats in group I - were administered L-

arginine through the stomach tube every other day in the 

amount of 40 mg/kg body weight 7 x for 2 weeks and 

were decapitated after 3 weeks of the experiment The 

rats in group II - received 2 ml of distilled water through 

the stomach tube every other day for 2 weeks and were 

decapitated after 3 weeks of the experiment. 
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After decapitation the hepatic specimens collected 

for immunohistochemical examinations were fixed in 

10% formalin, dehydrated in the alcohol series and em-

bedded in paraffin blocks. The blocks were cut into 5µm-

sections, which were placed on the silanized glasses. Two 

specimens from liver collected from each animal were 

used. Next paraffin was removed in xylene and in a 

graded alcohol series. The specimens were subjected to 

thermal preparation in the acid medium. Next endogen-

ous peroxidase was blocked by incubation in H2O2. After 

that the specimens were incubated with rabbit primary 

antibody caspase 1 (Lab Vision RB-9259-PO) in 1% 

TBS/BSA, dilution 1/100. Then the DakoCytomation kit 

was used for immunohistochemical reactions, which 

included: biotinylated secondary antibody, streptavidin 

conjugated with horse-radish peroxidase and AEC sub-

strate. After chromatogen staining the specimens were 

placed in the haematoxylin solution and rehydrated. The 

photographic documentation was prepared using the 

computer-guided Colour Video Camera CCD-IRIS(Sony). 

The results of immunohistochemical examinations 

were subjected to qualitative evaluation and quantitative 

evaluation using the Analysis-pro software, version 3 

(Soft Imaging System GmbH, Germany). The microscopic 

images, magnification x125 were analysed assessing the 

protein expression in 3 randomly chosen areas, 

781193.35µm², each. The surface area of cells with posi-

tive reaction (+) was calculated. 

The results were presented as means and standard 

deviation of the mean using the ANOVA, t-student tests. 

5% error risk and statistical significance at p≤0.05 were 

accepted. 

 

Results 

Color reaction in places, were active caspase 1 was 

detected was weak. There wasn’t too many places with 

reaction antigen-antibody. Qualitative and quantitative 

evaluation revealed weak caspase 1 reaction in the rat 

liver in experimental group, which was comparable with 

the control (Fig.1), (Table 1). 

 

Disscussion 

The process of apoptosis was divided into 3 phases: 

decisive, executive and degradation ones [6]. 

The executing phase is irreversible. Its relevant ele-

ments are cysteine proteases from the interleukin -1-beta-

converting enzyme (ICE) family called the caspase family [7]. 

The caspases digest proteins behind asparaginian residue 

using one of their cysteine residues [8], hence their name – 

cysteine-dependent asparaginian specific proteases. These 

enzymes are present in the cell in their inactive form 

(proenzymes, zymogenes, pro-caspases) and are activated 

Fig.1. CONTROL GROUP. Very weak caspase 1 reaction in 

the rat liver. AEC+H staining. Magnification about x 140. 

 
 

Table 1. Mean area occupied by caspase 1 reaction in the 

rat liver in all groups. Statistical significance of differen-

ces ONE WAY ANOVA test. 

Group Control Experimental 
ONE WAY 

ANOVA 

Caspase 
1 

221.35µm² 
+/-203.14 

209.35µm² 
+/-162.90 

p=0.20 

 

during apoptosis. They activate one another and other 

enzymes [9]. Their action results in the damage to protein 

cytoskeleton, topoisomerases, kinases, nuclear mem-

brane, and poly ADP-ribose polymerase (PARD-

responsible for DNA repair) proteins; the damage to 

nuclear enzymes; DNA fragmentation between individual 

nucleosomes. 

Caspases are also involved in the activation of trans-

glutaminase and kinases (responsible for biochemical 

modifications in cellular membranes); thanks to that the 

apoptotic body has a dense membrane, which prevents the 

outflow of the content and simultaneously is recognized by 

the adjacent cells and phagocytosed by them [10].  

To date 14 caspases have been discovered and de-

scribed [11]. They were divided into initiating, effector 

and proinflammatory caspases. 

Caspase 1 /ICE (interleukin-1b converting enzyme) 

is one of the inflammation markers. This inflammation 

results from necrosis. The proinflammatory caspases 

include apart from Caspase 1, Caspase 4/ICEII, Ich-2 (ICE 

and ced-3 homologue-1), Caspase 5/ICE III/TY(TY pro-

tease), Caspase 11. They are mainly associated with pro-

teolytic processing of proinflammatory cytokines: pro-IL-

1beta, pro-IL-18 and their role in the process of apoptosis 

is questioned [12]. However, these caspases are involved 

in necrosis which leads to inflammation. 

In all stages of the present study, the level of caspase 1, 

involved in the process of inflammation resulting from 
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necrosis, was examined immunohistochemically. Caspase 1 

was always at the level comparable with that in control, 

which is likely to indicate the lack of inflammation and 

marked predominance of apoptosis over potential necrosis. 

Moreover, necrosis was not confirmed by hepatic images 

observed under light and electron microscope. 
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