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A B S T R A C T 

 
The objective of the present study was to evaluate the biochemical effect of probiotics treatment on Thioacetamide (TAA) 
induced liver fibrosis in rats. Thirty white male Sprague Dewily rats of 8-10 weeks old and Weighing 150 to 200 g were 
used in the experiment. Rats were randomly divided in to 2 main groups, 1st group acts as normal control, 2nd group was 
injected with TAA intraperitoneally (200mg/kg b.wt) twice a week for 6 weeks for the induction of liver fibrosis, after 
that the 2nd group was subdivided into 2 subgroups1st subgroup received no drugs and served as positive control, 2nd 
subgroup was treated with a daily dose of  probiotics (0.0128×109 bacteria per gram of rat body weight) which is 
equivalent to (135mg/kgb.wt) orally  for 6 weeks. Blood samples were collected twice after 3 and 6 weeks of probiotics 
treatment for biochemical examination, then rats were decapitated and liver specimens were collected for 
histopathological examination. Intraperitoneal supplementation of TAA caused increase in serum level of AST, ALT, 
Tbil, Dbil and pro-inflammatory cytokines as TNFα and IL6, decrease in serum level of Albumin and total protein. 
Furthermore, histopathological examination revealed extensive degeneration, inflammatory infiltration and nodulation of 
the liver. Probiotics treatment revealed decrease in serum level of ALT, AST, Tbil, Dbil and pro-inflammatory cytokines 
as TNFα and IL6, decrease in serum level of Albumin and Total protein. Moreover, histopathological examination 
revealed mild inflammation and less nodulation of the hepatic parenchyma. 
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1. INTRODUCTION 

Hepatic fibrosis is the wound response to 
chronic hepatic injury, including viral infection, 
alcohol abuse and cholestasis. It's characterized by 
excessive production and deposition of 
extracellular matrix (ECM) molecules (Bataller 
and Brenner, 2005). It is thought to be a passive 
and irreversible process and this is due to the 
collapse of the hepatic parenchyma and its 
substitution with a collagen-rich tissue (Popper and 
Uenfriend, 1970). Oral and intraperitoneal 
administrations of TAA are both established 
methods in the generation of fibrosis and cirrhosis 
models in rats (Zhao et al., 2002). It is commonly 
used for the induction of fulminant hepatic failure 
(Bruck et al., 1999) and liver cirrhosis in animal 
models (Li et al., 2002). TAA causes oxidative 
damage associated liver injury. Therefore, there 
has been a considerable interest in the role of 
complementary and alternative medicines in the 
treatment of liver diseases. The elucidation of the 
cellular and molecular mechanisms responsible for 
the development and progression of the Hepatic 

fibrosis (Pinzani, 1999) has provided a sound basis 
for development of pharmacologic strategies able 
to modulate the course of the disease (Fujimoto, 
2000).   Thioacetamide (TAA) is an organic 
compound which has the formula of 
CH3CSNH2.TAA is a thiono-sulpher containing 
compound, which prepared by treating acetamide 
with phosphorus pentasulphide. TAA a potent 
hepatotoxin, was first used to control the decay of 
citrus fruits especially orange and therefore, as a 
fungicide (Lee et al., 2003). Acute toxic effect of 
TAA is a dose dependent as single dose leads to 
liver injury specially centrilobular region with 
subsequent regenerative response (Chen et al., 
2008). In addition, long term administration of 
thioacetamide is also an established technique for 
generating rat models of liver fibrosis and cirrhosis 
(Low et al., 2004). Probiotics are live 
microorganisms which when administered in 
adequate amount are benefit to health (Sanders et 
al., 2013). Presently, probiotics have a vital role in 
improving health for humans and are also used as 
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therapeutic, prophylactic and growth supplements 
in animal production (Anukam et al., 2005). Takei 
(2013) determined that, intake of probiotic reduce 
the incidence of liver enzyme abnormality. On the 
other side, treatment with probiotic exhibit a 
significant reduction in the serum level of TNF- α 
and IL-6 which act as marker of liver inflammation 
(Loguercio et al., 2005). 

The goal of the present study was to evaluate 
the beneficial effect of probiotics on treating TAA 
induced hepatic fibrosis in rats by evaluating liver 
function test, pro inflammatory cytokines and 
histopathological examination.  

2. MATERIAL AND METHOD 

2.1. Rats and experimental design 

Thirty white male Sprague Dewily rats of 8-10 
weeks old and Weighing 150 to 200 gm were 
commercially obtained. They were housed in 
separate metal cages; fresh and clean drinking 
water was supplied. All animals were left for 
acclimatization before the beginning of the 
experiment. Rats were randomly divided in to 2 
main groups, 1st group acted as normal control 
group, 2nd group was injected with TAA 
intraperitoneally (200 mg/kg bwt) (Chang-Chi et 
al., 2008), twice a week for 6 weeks for the 
induction of liver fibrosis. After that the 2nd group 
was subdivided into 2 subgroups.1st subgroup 
received no drugs and served as positive control, 
2nd subgroup was treated with a daily dose of 
probiotics (0.0128×109 bacteria per gram of rat 
body weight) (Gupta et al., 2013) which is 
equivalent to (135mg/kgb.wt) orally in drinking 
water (Velayudham et al., 2009). 

Probiotics composition: The used probiotics 
obtained from Multipharm Company, it composed 
of a mixture of microorganisms namely 
Lactobacillus acidophilus, Lactobacillus 
plantarum, Lactobacillus casei, Lactobacillus 
bulgaricus, Bifidobacterium bifidum, 
Streptococcus thermophilius, Streptococcus 
faecium, Saccharomyces boulardii, Aspergillus 
oryzae, Torulopsis spp, Amylase and Xylanase 
enzymes, Lactose.   

2.2. Blood samples:  

Blood samples were collected after overnight 
fasting from all animal groups (control and 
experimental groups) twice after (3 and 6 weeks) 
from the onset of the treatment, samples were 
collected from retro-orbital plexus of eye, and then 
rats were decapitated for liver specimen removal. 
Blood samples allowed to clot by leaving it 
undisturbed in room temperature for 15-30 

minutes. Serum samples are separated after 
centrifuging at 1800 rpm for 10 minutes then 
divided into small aliquots and stored at -20˚C until 
examined. 

2.3. Blood parameters: 

Liver function tests (AST and ALT) was 
performed according to Murray (1984). Serum 
Total and Direct bilirubin according to Malloy and 
Evelyn (1937).Total protein concentration 
according to Josephson and Gyllensward (1957). 
Serum albumin concentration according to Young 
(1995). Serum IL6 according to Chan and Perlstein 
(1987), the mouse IL6 ELISA uses anti-mouse IL6 
antibodies for solid phase (microtiter wells) 
immobilization and biotinylated anti- mouse IL6 
antibodies. Serum Tumor necrosis factor- alpha 
(TNFα) according to Beyaert and Fires (1998), the 
BD OptEIATM test is a solid phase sandwich 
ELISA, it utilizes a monoclonal antibody specific 
for rat TNF coated on 96- well plate. 

2.4. Tissue specimens:  

After blood sampling, rats of each group were 
sacrificed by decapitation and the liver was rapidly 
excised clean by rinsing with isotonic saline, 
cleared blood and small pieces from the liver were 
immersed in 10% neutral buffered formalin for 48 
h for histopathological examination; the fixed 
tissue were processed routinely, embedded in 
paraffin, sectioned, deparaffinized and rehydrated 
using the standard techniques according to 
Bancroft and Gamble (2002). The extent of degree 
of liver fibrosis was evaluated by assessing the 
morphological changes in the liver sections stained 
with hematoxylin and eosin (H&E) and Masson's 
trichrome stain.  

2.5.  Statistical analysis: 

All the obtained data were analyzed and 
graphically represented using the statistical 
package for social science (IBM SPSS, 20.0 
software, Duncan) for obtaining mean and standard 
deviation and error. The data were analyzed using 
one-way ANOVA to determine the statistical 
significance of differences among groups. 
Duncan's test was used for making a multiple 
comparison among the groups for testing the inter-
grouping homogeneity. 

3. RESULTS 

3.1. Biochemical findings  

The obtained data in table (1) showed that Rats 
injected with TAA- induced fibrosis caused a 
significant increase in the Serum levels of AST, 
ALT, T&D bilirubin, IL6 and TNF-α and decrease 
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in the serum levels of Alb and Total protein after 6 
weeks from TAA injection as compared to normal 
control group. Treatment with probiotic revealed 
significant decrease in the serum levels of AST, 

ALT, T&D bilirubin, IL6 and TNF-α and increase 
in the serum levels of Alb and Total protein 
observed at 3rd and 6th week compared with 
positive control.

 
Table (1). Effect of probiotics treatment on some blood parameters & some pro-inflammatory cytokines on 
liver fibrosis induced experimentally in rats.  
 

Blood Parameter & 
Pro-inflammatory 

Cytokines 
Control TAA 

TAA + PROB 
3 Weeks 

TAA + PROB 
6 Weeks 

AST (U/L) 21.75 ± 1.93d 74.33 ± 9.90a 40.67 ± 2.40b 30.75 ± 1.49b,c,d 
ALT (U/L) 12.25 ± 1.11f 62.33 ± 5.04a 44.67 ± 2.91b 34.50 ± 1.89c 
T.P (g/dl) 7.81 ± 0.12a,b 6.61 ± 0.10e 7.15 ± 0.03d 7.40± 0.02c 

ALB (g/dl) 4.20 ± 0.08a,b 3.42 ± 0.04c 3.75 ± 0.03a,b,c 4.05 ± 0.02a,b,c 
TBIL (mg/dl) 1.05 ± 0.06d 1.71 ± 0.09a 1.40 ± 0.02b 1.30 ± 0.01b,c 
DBIL (mg/dl) 0.27 ± 0.02d,e 0.59 ± 0.06a 0.44 ± 0.03b 0.34 ± 0.02c,d 
TNFα (Pg/ml) 25.03 ± 1.57d 74.67 ± 3.74a 49.80 ± 2.43b 46.10 ± 6.80b,c 
IL6 (Pg/ml) 53.07 ± 4.20e 106.37 ± 4.19a 84.07 ± 0.62b,c 85.39 ± 8.33b 

Data are represented as (Mean ± S.E). S.E = Standard error. Mean values with different superscript letters in the same 
columns are significantly different at (p<0.05). 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: Photomicrograph of liver from rats treated with TAA showing: thick interlobular connective septa 
(arrow) and around the central veins (CV). H&E stain, Scale bar = 200 µm. Fig. 2: Photomicrograph of liver 
from rats treated with TAA showing: nodulation of hepatic parenchyma (arrows) into hepatic lobules (HL) and 
deposition of fibrous tissue in triad area (TA). Masson's trichrome stain. Scale bar = 200 µm. Fig. 3: 
Photomicrograph of liver from rats treated with TAA and probiotics showing: fewer amount of fibrous tissue 
(arrow) around the central vein (CV) compared to Fig. 1. H&E stain. Scale bar = 200 µm. Fig. 4: 
Photomicrograph of liver from rats treated with TAA and probiotics showing: fewer amount of fibrous tissue 
(arrow) around the central vein (CV) compared to Fig. 2. Masson's trichrome stain. Scale bar = 200 µm. 
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3.2. Histopathological findings:  

3.2.1. Rats treated with TAA (positive control 
group). 

Liver section taken from this group revealed an 
abnormal architecture. It characterized by thick 
interlobular connective tissue septa and around the 
central veins (Fig. 1). The sections stained with 
Masson's trichrome demonstrated nodular 
parenchyma that surrounded by fibrous septa (Fig. 
2). Moreover, disarrangement, vacuolar 
degeneration, and inflammatory cell collections 
can be seen (Fig. 1).  

3.2.2. Rats treated with TAA + probiotic. 

Liver sections obtained from this group 
revealed a slight reduction of fibrous tissue 
compared with TAA group. Liver showed shorter 
and fewer number of interlobular septa and 
fibrous tissue around the central vein (Figs. 3&4) 

4. DISCUSSION: 

The obtained data demonstrated in table 1 
revealed that, a significant increase in ALT, AST, 
T&D bilirubin, pro- inflammatory cytokines 
(TNFα &IL6) and decrease in serum levels of 
Albumin and Total protein were observed in rats 
injected with TAA for 6 weeks when compared 
with normal control group. These results come in 
accordance with kumar et al. (2007) who reported 
that rats treated with TTA showed atypical signs of 
liver dysfunction as evident from the increased 
serum ALT, AST. Moreover, Galisteo et al. (2006) 
found that, the injection of rats with TAA produce 
a significant decrease of plasma T.P and albumin 
in relation to control normal group. In addition, the 
significant elevation of serum level of TNFα & IL6 
in TAA injected rats in comparison with normal 
control group come in accordance with Baeuerle 
and Baichwal (1997)  who stated that, TAA induce 
a significant increase in hepatic NF-kBp65 and 
COX-2 expression together with significant 
elevation in tissue levels of the TNF-α and IL-1B. 
The hepatotoxic effect of TAA is due to the 
bioactivation of TAA by the mixed function 
oxidase system in the body (Baskaran et al., 2010) 
attributed the bioactivation of TAA cyt. p450 
and/or flavin-containing monooxygenase (FMO) 
to the reactive metabolite. During the 
biotransformation of TAA, both of FMOs and cyt. 
p450 reduce dioxygen to superoxide anion, which 
is catalyzed to form hydrogen peroxide (Low et al., 
2004), an increase in MDA (So et al., 2002) and 
disappearance of tetraploid hepatocytes in liver 
cells (Low et al., 2004).      

Probiotics was found to be beneficial in 
liberating tropic factors, enzymes and proteins 
during their intestinal transit so contribute to 
improve the host immune, defense, digestion and 
absorption of nutrients (Buts and De Keyser, 
2006). Moreover, a significant improvement in 
Liver function test is observed in probiotics - 
treated rats where there is a marked decrease in 
serum level of AST and ALT and these results 
come in accordance with Tilg and Hotamisligil 
(2006) who revealed that a significant decrease in 
serum ALT and AST by treatment with probiotics 
due to protective effect on liver. In addition, Zang 
et al. (2006) found that, a significant decrease in 
serum ALT and AST activities by treatment with 
probiotics strains of some lactobacilli help prevent 
low grade inflammation and liver disease.  

Also, there is a reduction in serum Total and 
Direct bilirubin, increase in T.P and Albumin was 
observed. In addition, Probiotics treatment in the 
current study improved liver damage and 
normalized the activation of the main pathways 
involved in inflammation after damage produced 
by TAA to liver tissue, as observed by a decreased 
TNF-α and IL6 levels. These data are consistent 
with previous studies which demonstrated that, 
chronic treatment with probiotics reduce the 
progression of fibrosis in a model of steatohepatitis 
in rats (Velayudham et al., 2009).  Bacterial 
translocation and a pro-inflammatory state are 
relevant in promoting liver damage in liver 
diseases, including cirrhosis (Wiest et al., 2014). 

Histopathological finding of the present study 
showed that the liver of rat treated with TAA 
revealed an abnormal architecture in comparison to 
normal liver. The hepatic damage after TAA 
administration varies depending on the dose. It 
may range from the parenchymal cell necrosis and 
liver cell proliferation to the production of pseudo 
lobules and nodular cirrhosis (Sadasivan et al., 
2006).  

In the present study, liver of rat treated with 
TAA is characterized by nodular parenchyma that 
surrounded by fibrous septa. Such finding was in 
consistence with Alshawsh et al. (2011) and Al-
Attar (2012), in mice treated with TAA. Also, the 
liver sections showed disarrangement, 
degeneration of normal hepatic cells, vacuolar 
degeneration, necrosis, and inflammatory cell 
infiltration with intense centrilobular necrosis and 
congestion and destruction of central vein that was 
similar to finding of Salama et al. (2012) and Rao 
et al. (2014). 

Liver sections obtained from the group injected 
with TAA and treated with probiotic revealed a 
slight reduction of fibrous tissue compared with 
TAA group. In the probiotic group, the liver 
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damage caused by TAA was improved and 
collagen deposits were slightly reduced. However, 
Giuseppe et al. (2013) mentioned that, liver 
specimen which obtained from the group injected 
with ccl4 and treated with FB (L. paracasei 
B21060, L- glutamine, Arabinogalactan and Xilo-
oligosaccharides) revealed a marked reduction of 
fibrous tissue compared with ccl4 group.  

5. CONCLUSION 

Based on the results in the current research, 
treatment with TAA induce chronic liver damage 
in rats, as was to be expected. Probiotics has 
antifibrotic effect as it's administration protect liver 
from damage by reducing serum level of AST, 
ALT, T&D bilirubin, TNFα &IL6, increasing 
serum level of Albumin and T.P. In addition, 
probiotics ameliorate the fibrotic effect of TAA, as 
it shows a decrease in the fibrous tissue compared 
with TAA treated group. 
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