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 Abstract 

Thioacetamide [TAA] is commonly utilized as a hepatotoxin for a variety of experimental studies 

after a single dose administration to induce liver damage. The present of this study aimed to determine 

the effect of Thioacetamide as free radicals in induced cloudy swelling in hepatocyte of rat. Twelve rats 

were used randomly and divided equal into 2 groups, 1st group consider as a negative control, the animals 

were received normal saline, while 2nd group were exposed to oxidative stress by thioacetamide 100 

mg/kg I.P.  as a positive group and the experiment study was carried out for eight weeks. The result of 

Histopathology finding in the liver of rate show that homogenously swollen cytoplasm with hypertrophic 

hepatocytes with narrow sinusoids and vacuolar changes, also present cloudy swelling with granular 

appearance in the cytoplasm of hepatocytes. In conclusion, the Exposure of the rats to Thioacetamide 

(TAA) is associated with the development of cloudy swollen in the liver. 
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1. Introduction  

Thioacetamide (TAA) is an 

organophosphorous compound, that use as an 

accelerator in the vulcanization of rubber, 

fungicide, stabilizer of motor oil and as organic 

solvent. TAA have formula C2H5NS (Figure – 

1), that consider free radicals, this white 

crystalline solid is soluble in water (Lee et al., 

2003; Staňková et al., 2010). The Thioacetamide 

use as model for induce hepatotoxicity which 

lead to inflammation with necrotic effect and 

liver failure (Mehendale, 2005; Chilakapati et 

al., 2005). The bioactivation of TAA occur by a 

mixed-function oxidase system by FAD 

monooxygenases and by CYP2E1 lead to 

toxicity (Zaragoza et al., 2000; Sanz et al.,2002; 

Chilakapati et al., 2005). 

Liver damage development as result from 

effect free radicals (nitric oxide and reactive 

oxygen radicals) that is formation by Metabolic 

activation of TAA (Andres et al., 2003; 

Chilakapati et al., 2007). Therefore, the death 
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cells of rodents by apoptosis and necrosis 

simultaneously resulted to Administration of 

TAA (Moronvalle-Halley et al., 2005). And 

induce hepatic fibrosis with severe inflammatory 

cell infiltration (Sebastian et al., 2018). GPx-1 is 

an inductor to free radicals induce by 

Thioacetamide and the GPx-1 Enzyme considers 

one of the important enzymes that responsible of 

modulate of high redox stress. Therefore, the 

enzyme activation must be balanced the excess 

of GPx-1 and this leads to loss active of ROS.  

While low activation of GPx-1 leads to increase 

of accumulation of oxidative stress which that 

have harmful effect on the cells. Therefore, loss 

or Excess oxidants of ROS lead to diminish 

promote apoptotic pathways and growth cells 

(Lubos et al., 2011). However, remains the one 

of the major challenges during clinical therapy 

and studies is liver toxic injury. Therefore, we 

aimed this study to investigate in other affects 

TAA on liver rat, by evaluation hepatotoxicity 

by Histopathological examination to require 

knowledge of how is the mechanisms of the 

effect that leading to damage of the hepatic cells. 
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Figure – 1: Thioacetamide (TAA) formula C2H5NS (Hambley et al., 2002) 

 

Figure – 2: Modulation of the Reductive stress and Oxidative stress by GPx-1 

2. Materials and Methods 

Experimental Animals 

Twelve male of albino rats were colonized in 

animal and divided randomly in to equal 2 groups, 

1st group consider as a negative control, the 

animals were received normal saline, 2nd group 

were exposed to oxidative stress by thioacetamide 

100 mg/kg I.P. received single dose injection as a 

positive group and the experiment periods was for 

eight weeks. 

Histopathological Examination 

The Histopathological technique for liver 

should be taken 1 × 1 × 1 cm from tissue and fixed 

in 10 % formaldehyde for 72 hours and the sample 

wished washed with tap water and redesigning in 

70 % alcoholic than 80 %, 90 % and 100 % each 

concentration for 2 hours for expel water from 

liver tissue and use the xylol to replacement 

alcohol as clearing agent and then pot for 

infiltrated by semi fluid paraffin wax (58º) and 

make blocking as square in plastic cover and 

turning by microtome at 5 µm placed on a glass 

slide and staining by H&E stain then seen the 

pathological change under light microscope (Luna, 

1986). 

GSH Levels 

Eliza kit Rat glutathione (GSH) SL0998Ra 

Our Rat Glutathione (GSH) ELISA Kit is to assay 

GSH levels in Rat serum.  

3. Result 

The Histological results of liver section 

staining with hematoxcilin and eosin stain show 

homogenously swollen/hypertrophic of hepatic 

cells with narrow sinusoids (Figure - 1). With 

Irregular swollen cytoplasm which lead to 

prominent encroachment of the sinusoids and 

diffuse vacuolar changes (Figure - 2). And the 

other section shows granular appearance and 

degenerative changes with cloudy swelling in the 

cytoplasm of the hepatocytes (Figure – 3 and 4). 
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Figure - 1: Histopathology finding of rat livers show A - the hepatic cells are homogenously hypertrophic/swollen with 

narrow sinusoids (H & E stain) 

 
Figure - 2: Histopathology finding of rat livers show A- diffuse vacuolar changes in the hepatic cells B- prominent 

encroachment of the sinusoids and Irregular swollen cytoplasm   due to the cell swellingof the hepatocytes (H & E stain) 

 
Figure - 3: Histopathology finding of rat livers show A - Granular appearance and degenerative changes with cloudy 

swelling in the cytoplasm of the hepatocytes (H & E stain) 
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Figure - 4: Histopathology finding of rat livers show A - Hepatocellular vacuolar degeneration B - Cloudy swelling 

and appearance of granular in the cytoplasm of hepatic cells with narrow sinusoids (H & E stain)

Glutathione peroxidase-1 (GPx-1)  

The GPX iu/mL level in the serum 

showed a significant is intracellular enzyme act 

as antioxidant that reduces H2O2that harmful in 

the body therefore we use to inductor to induce 

free radicals by Thioacetamide.  

 
Figure - 5: The serum level of GPX iu/mL showed a significant (p ≥ 0.05) in rats 

4. Discussion 

  In experimental studies usually used the 

TAA to induce toxicity in rats (Delire et al., 2015). 

Therefore, we aimed this study to investigation in 

other injury induce in liver by Thioacetamide and 

determine the effects of Thioacetamide as free 

radicals in induced cloudy swelling in hepatocyte 

of rat. Fitzhugh and Nelson (1948) reported the 

toxicity of Thioacetamide. The result of 

Histopathology shows that homogenously swollen 

cytoplasm with hypertrophic hepatocytes, also 

present cloudy swelling with granular appearance 

in the cytoplasm of hepatocytes. This result may 

be due to the toxicity of Thioacetamide by reactive 

of the metabolites which lead to oxidative stress 

and this agreement with Pallottini et al. (2006); 

Han et al. (2006); Lu, (1999); Valko et al. (2007). 

They report increase in concentration of ATT (40 

– 50 mmol/l) lead to increase in level of ROS 

production that correlates with a rise in 

lipoperoxidation. And may be due to high 

incorporation of the RNA-Protein in hepatic cells 

and low in serum that leads to cloudy swelling that 

produced by TAA as free radicals and this 

agreement with Dean et al. (1997) who, reported 

the O2
- and OH Caused protein oxidation that 

leads to cross linkages between proteins, this leads 

to denaturing of proteins with loss of functioning 

specials transport and receptors proteins and also 

loss of enzyme activity (Butterfield et al., 1998). 

cellular hypoxia may be leads to cloudy swelling 

and damages the sodium-potassium membrane 

pump (Hayes, 2008). Glutathione peroxidase 
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(GPx) is act detoxification of ROS and consider 

the first line of prevent of oxidative to have 

biological properties. Therefore, it is play 

importing role in prevent of free radicals effect 

that lead to damage of cells. If the occur 

deficiency in Glutathione peroxidase led to 

inflammation, dyslipidemia, metabolic alterations 

and insulin resistance, with progress of 

cardiovascular diseases and also mutagenesis and 

carcinogenesis occur due to oxidation of Proteins 

and Deoxyribonucleic acid (DNA) (Ahmed et al., 

2012). 

5. Conclusion  

In this result, highlighted, the development of 

liver cloudy swollen is associated with Exposure to 

thioacetamide that showed by Histopathological 

examination. 
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