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Abstract  

Liver cirrhosis is a major cause of morbidity and mortality worldwide. There is evidence indicating 

that liver cirrhosis is dynamic and can be bidirectional, involving phases of progression and 

regression, along with major changes in the regulation of matrix degradation. There is also evidence 

that Kupffer cells participate in both fibrogenesis and fibrolysis. This study was aiming to determine 

the effect of inhibition of Kuppfer cells by gadolinium chloride (GdCl3) on CCl4-induced liver 

cirrhosis in male balb-c mice. GdCl3 injected i/p at dose of 10 mg /kg dissolved in normal saline, 

three times per week for 2weeks, after injection of mice with CCl4 i/p at dose of 0.4 ml /kg (v/v) 

with olive oil twice per week for 6 weeks. The rise in serum levels of alanine aminotransferase 

(ALT), aspartate aminotransferase (AST), and alkaline phosphatase (ALP) in CCl4-intoxicated mice 

was markedly suppressed by GdCl3 and histopathological changes were reduced and the expression 

of transforming growth factor β (TGF-β1) and Kupffer cells marker (CD68) were reduced in 

GdCl3treated mice. The results of this study indicate that activated Kupffer cells are involved in both 

process of fibrogensis as they could release cytotoxic mediators outside the cell that cause 

hepatocyte damage and fibrinolysis through release of gelatinases enzyme. 
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Introduction 

Liver cirrhosis is a frequent event which follows a 

repeated or chronic insult of sufficient intensity to 

trigger a “wound healing”-like reaction, 

characterized by excessive connective tissue 

deposition in extracellular matrix (ECM) 

(Domitrović et al., 2009). 
Kupffer cells are resident macrophages of the liver 

which play an important role in its normal 

physiology and homeostasis (Roberts et al., 

2007). Kupffer cells have long been considered as 

mostly scavenger cells responsible for removing 

particulate material from the portal circulation. 
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Moreover, Kupffer cells may be involved in the 

pathogenesis of various liver diseases, as well as 

participating in the acute and chronic responses of 

the liver to toxic compounds (Kolios et al., 2006). 

There is an evidence indicating that liver cirrhosis 

is dynamic and can be bidirectional, involving 

phases of progression and regression, along with 

major changes in the regulation of matrix 

degradation. There is also an evidence that 

Kupffer cells participate in both fibrogenesis and 

fibrolysis (Kolios et al., 2006). 

GdCl3 a rare earth metal, is a selective Kupffer cell 

toxicant that eliminates large Kupffer cells from 

the liver and blocks phagocytosis by liver 

macrophages in the attachment and engulfment 

phases. It has been extensively used in studies of 

hepatotoxic processes (Rose et al., 2001). 

       Therefore, the aim of the present work was to 

study the participation of Kupffer cells on the 

spontaneous resolution of hepatic cirrhosis and 

determine whether targeting Kupffer cell function 

using GdCl3, which specifıcally acts on Kupffer 

cells, could attenuate the progression of CCl4 

induced hepatic cirrhosis. 

Material and methods: 

Experimental animals and treatment:A total of 40 

male balb-c mice weighing 20± 5 g were used and 

obtained from medical experimental research 

center (MERC), faculty of Medicine, Mansoura 

University, Egypt. Animals were apparently 

clinical healthy and were housed in stainless steel 

cages with wood shavings as breeding. Animal 

were accommodating to laboratory condition for 2 

weeks before being experimented. Balb-c mice 

were maintained on balanced ration prepared in 

the MERC center. Water and feed were given 

adlibitium throughout the experiment. These mice 

were divided into four main groups: 
Group A1: (n= 10 mice) the control negative 

group mice which received 0.2 ml olive oil 

intraperitoneal (i/p) twice per week for 6 weeks. 
Group A2: (n= 30 mice) injected with CCl4 i/p at 

dose of 0.4 ml /kg (v/v) (Domitrovic et al., 2009) 

with olive oil twice per week for 6 weeks. These 

mice were sacrificed under anesthesia 72hr after 

last dose of CCl4 

Group A3: (n=10 mice) injected with CCl4 i/p at 

dose of 0.4 ml /kg (v/v) (Domitrovicet al., 2009) 

with olive oil twice per week for 6 weeks, then 

injected with GdCl3 i/p at dose of 10 mg /kg 

(Rivera et al., 2001) dissolved in normal saline 

with three time per week for 2 weeks, and then 

were sacrificed under anesthesia 24hr after last 

dose of GdCl3. 
Group A4: (n=10 mice) injected with CCl4 i/p at 

dose of 0.4 ml /kg (v/v) (Domitrovic et al., 2009) 

with olive oil twice per week for 6 weeks, then left 

for spontaneous recovery without any treatment 

for another 2 weeks, and then were sacrificed 

under anesthesia. 

Analysis of plasma liver function markers: 

Blood was collected from each mice in a 

centrifuge tube and placed at water bath at 37C0. 

Serum was then separated by centrifugation at 

3,000 rpm for 5 min. Serum samples were 

analyzed for alanine aminotransferase (ALT), 

aspartate aminotransferase (AST) alkaline 

phosphatase (ALP), serum albumin, total protein, 

urea concentration, blood glucose concentration 

and total bilirubin. 

Histological examination of liver: 

Light microscopic examination was performed in 

formalin-fixed and paraffin embedded specimens 

of the liver tissue, cut into 5-μm sections. Stained 

with H&E for morphological evaluation and 

Mallory’s trichrome for the evaluation of fıbrosis.  

Immunohistochemical analysis of liver: 

The livers were removed 0.5g of liver was cut 

from each mice for immunohistochemical 

examination to measure the expression levels of 

Kupffer cells marker (CD68) and transforming 

growth factor β (TGFβ1). The standard 

immunohistochemical methods were adopted 

(Eissa and Shoman, 1998). The tissue sections 

were treated  with microwave to produce 

unmasking of the epitopes of the antigen  

(Cattoreti et al 1992). The detection of tissues 

antigens by immunostaining is a two-step process. 

The first step is  binding of the antigen with related 

primary antibody then visualisation of this 

reaction by a universal secondary antibody.  The 

primary antibody measure the specificity of the 

reaction, while, the secondary antibody, with its 

linked enzyme, produces amplification of the 

reaction to increase of the sensitivity of the test. 

Universal systems used was the Biotin-

Streptavidin (BSA) system to visualise the 

markers (Hsu et al., 1981). Diaminobenzidine 

(DAB) was used as a chromogen since it produce 

a permanent preparation.  Also, Hematoxylin 

counterstain was used.  All slides were evaluated 
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and classified semi-quantitativelyby means of a 

four-degree score according to (Jonker et al., 

1994) 
 (- )  No staining  

 Weakly, trace staining covering <5% of hepatic 

lobules  

 )+( Trace staining covering %5-20 of hepatic 

lobules  

 )++( Moderate staining covering %20-50 of 

hepatic lobules  

 (+++) Strong staining covering >%50 of hepatic 

lobules  

Statistical methods:  

All data are expressed as the mean ± standard 

deviation. Statistical analyses were performed 

with SPSS software. Student's test was used to 

identify significant differences between the 

groups. P<0.05 was considered to indicate a 

statistically significant difference. 

Results: 

Plasma liver function markers: 

The results of the present study showed a 

significant increase (P≤ 0.001) in the serum 

concentrations of AST, ALT and ALP in cirrhotic 

mice (group A2) when compared with non-

cirrhotic mice (group A1) (Table 1). In the 

GdCl3treated group (group A3) showed a 

significant decrease (P≤ 0.001) in AST, ALT and 

ALP when compared with cirrhotic group (Table 

1). There was a significant decrease (P≤ 0.001) in 

AST, ALT and ALP in group left for resolution of 

cirrhosis without any treatment (group A4) (Table 

1). 

     Our results demonstrated significant decrease 

(P≤ 0.05) in the blood glucose in CCl4 treated 

group (group A2) when compared with non-

cirrhotic one (Table 1). In the GdCl3treated group 

(group A3) and group left for resolution of 

cirrhosis without any treatment (group A4) 

showed non- significant (P˃ 0.05) increase in 

blood glucose when compared with cirrhotic 

group (Table 1) 

       Our results showed a significant increase (P≤ 

0.05) in serum level of urea in CCl4 treated group 

(group A2) when compared with non-cirrhotic one 

(Table 1). In the GdCl3treated group (group A3) 

and group left for resolution of cirrhosis without 

any treatment (group A4) showed non-significant 

decrease (P ≤ 0.05) in serum level of urea when 

compared with cirrhotic group (Table 1). 

Our results showed a significant increase (P ≤ 

0.05) in the serum level of total bilirubin in CCl4 

treated group (group A2) when compared with 

non-cirrhotic group (Table 1). In the GdCl3treated 

group (group A3) and group left for resolution of 

cirrhosis without any treatment (group A4) 

showed non-significant decrease (P ≤ 0.05)in 

serum level of total bilirubin when compared with 

cirrhotic group (Table 1) 

Our results demonstrate a significant decrease in 

the serum level of level of total protein (P≤ 

0.05)and albumin (P≤ 0.001)in cirrhotic group 

(group A2) when compared with non-cirrhotic 

group (Table 1).In the GdCl3treated group (group 

A3) showed non-significant (P≤  0.05)increase in 

serum level of total protein and albumin when 

compared with cirrhotic group (Table 1). There 

was a significant increase (P ≤ 0.001) in total 

protein, albumin in group left for resolution of 

cirrhosis without any treatment (group A4). 

Table (1): The studied parameters of liver functions 
       Parameters 

 

    Groups 

AST 

(U/L) 

ALT 

(U/L) 

ALP 

(U/L) 

Total 

bilirubin 

(mg/dl) 

Total  

plasma 

protein 

(g/dl) 

Serum 

albumin 

(g/dl) 

Serum urea 

(mg/dl) 

Blood glucose 

(mg/dl) 

Non-cirrhotic mice 22.33a±

2.07 

51.33a±

6.34 

150.80a±3

.023 

0.621a± 

0.045 

6.68a± 

0.28 

1.63a± 

0.05 

2.23a± 

0.06 

172.993a± 

14.73 
Cirrhotic control 

mice 
136.33b

±2.02 

213.50b

±2.95 

256.50b±3

.947 

0.78b± 

0.03 

4.58b± 

0.48 

0.857b± 

0.04 

2.953b± 

0.17 

119.007b± 

2.56 
Cirrhotic mice 

treated with GdCl3 
59.80c±

2.74 

161.83c

±2.59 

175.50c±5

.058 

0.78b± 

0.03 

5.22b± 

0.53 

0.87b± 

0.04 

2.95b± 

0.15 

123.71b± 

7.32 

Resolute cirrhotic 

mice 
29.40a±

1.91 

103.250
a±2.98 

160.20a±2

.81 

0.78b± 

0.02 

9.20c± 

0.46 

1.36ac± 

0.04 

2.67b± 

0.27 

138.26b± 

0.78 
P value ≤0.001 ≤0.001 ≤0.001 ≤0.05 ≤0.001 ≤0.001 ≤0.05 ≤0.05 

Data presented as means ± SEM of ten mice in each group. Unshared letters between groups are the significance 

values at P ≤0.05. 
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Histopathological changes of liver:  

Cirrhotic mice liver revealed that; the hepatocytes 

of the cirrhotic group showed diffuse degenerative 

change, centrilobularcoagulative necrosis, fatty 

infiltration, lymphocytic infiltration and 

micronodular cirrhosis with complete septal 

fibrosis when compared with non-cirrhotic group 

(Figure 1B). In the GdCl3treated group revealed 

that the mature collagen fibers bridging structures 

present after CCl4 treatments became partially 

remodeled after the GdCl3 treatment period and 

decrease in fibrosis stage to stage IV when 

compared with cirrhotic mice (Figure 1C). 

Fibrotic lesions were still present in the livers of 

mice lifted for spontaneous reversion of liver 

cirrhosis but they were decrease in extent of 

fibrotic changes to stage II when compared with 

cirrhotic mice (Figure 1D). 

 

Fig (1): Histopathological examination of liver tissue 

stained with heamtoxylin and eosin (H & E). A) Liver 

of group (A1) show normal hepatocytes with normal 

radial arrangement around central vein. B) Liver of 

group (A2) the cirrhotic liver shows the regenerative 

nodules of hepatocytes are surrounded by fibrous 

connective tissue that bridges between portal tracts. 

Within this collagenous tissue are scattered 

lymphocytes (H&E). C) Liver of group (A3) showing 

grade IV fibrosis, dense intralobular fibrous band 

(arrow) with portal lymphocytic infiltration and 

massive necrosis of hepatocyte. D) Liver of group (A4) 

showed grade II fibrosis of periportal region in relation 

to bile duct (thin arrow), and incomplete portal to portal 

bridging (thick arrow), with mild lymphocytic 

infiltration. 

In the current study the livers from control mice 

stained with Mallory trichrome stain showed 

traces of collagen only in the vascular walls 

(Figure 2A). Liver section from stained liver 

tissues of the CCl4 group showed multiple 

cirrhotic nodules and extensive fibrosis 

predominantly in the periportal areas (Figure 2B). 

In the GdCl3treated group the Mallory trichrome 

stained section revealed blue fibrous tissue 

(Figure 2C). Mallory trichrome revealed blue-
stained fibrous tissue in the livers of mice lifted for 

spontaneous reversion of liver cirrhosis (Figure 

2D). 

 

Fig (2): Histopathological examination of liver tissue 

stained with Mallory trichrome. A) Liver of group (A1) 

show normally bluish coloration of fibrous connective 

tissue restricted in portal area. B) Liver of mice group 

(A2) showing extensive bluish coloured fibrous tissue 

extended allover hepatic lobules. C) Liver of group 

(A3) still show bluish stained fibro-collagenous tissue 

scattered all over hepatic lobules. D) Liver of group 

(A4) showed moderate bluish stained fibrous tissue 

forming islets of fibro-collagenous tissue in hepatic 

lobules. 

Immunohistochemical analysis of liver: 

The results of this work showed a strong staining 

reaction (+++) of liver against TGF-β1 in cirrhotic 

liver when compared to non-cirrhotic group 

(Figure 3B).In GdCl3 treated group showed a 

moderate staining (++) of liver tissue against 

TGF-β monoclonal antibodies in this group when 

compared to cirrhotic one (Figure 3C). Liver 

belongs to group of spontaneous reversion of 

cirrhosis showed faint staining (+) against TGF-β 

antibody in resoluted mice when compared with 

cirrhotic one (Figure 3D). 

 

A B 

C D 

C 

A B 

D 

C 

A B 

D 
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Fig (3): Immunohistochemical staining of liver tissue 

for TGFβ1 monoclonal antibody. A) Liver of control 

group (A1) showing negative staining (-) against 

TGFβ1 monoclonal antibody. B) Liver of group (A2) 

treated with CCl4 showing strong staining (+++) 

against TGFβ1 monoclonal antibody. C) Liver of group 

(A3) treated with GdCl3 showing moderate staining 

reaction (++) against TGFβ1 monoclonal antibody 

immune-reaction allover liver tissue. D) Liver of 

resloute subgroup (A4) showing trace staining (+) 

against TGFβ1 monoclonal antibody. 

 

The effect of GdCl3 on Kupffer cells was 

investigated by staining liver slices with anti-ED1 

(CD68). The cirrhotic liver showed a strong 

staining reaction (+++) of liver against CD68 

antibodies when compared with non-cirrhotic 

mice (Figure 4B). In GdCl3 treated group showed 

no staining (-) of liver tissue against CD68 

monoclonal antibodies when compared to 

cirrhotic one (Figure 4C).Liver belonges to group 

of spontaneous reversion of cirrhosis show strong 

staining (+++) against CD68 antibodies when 

compared with cirrhotic one (Figure 4D). 

 
Fig (4): Immunohistochemical staining of liver tissue 

for CD68 monoclonal antibody. A) Liver of control 

group (A1) show normal staining reaction against 

CD68 monoclonal antibody. B) Liver of group (A2) 

treated with CCl4 show strong staining reaction (+++) 

against CD68 monoclonal antibody. C) Liver of group 

(A3) treated with GdCl3 showing no staining reaction 

(-) against CD68 monoclonal antibody. D) Liver of 

resloute group (A4) showing strong staining reaction 

(+++) against CD68 monoclonal antibody. 

Discussion: 

     GdCl3 a rare earth metal, is a selective Kupffer 

cell toxicant that eliminates large Kupffer cells 

from the liver and blocks phagocytosis by liver 

macrophages in the attachment and engulfment 

phases. It has been extensively used in studies of 

hepatotoxic processes (Rose et al., 2001).The goal 

of this study was to determine effect of inhibition 

of Kupffer cells activity by GdCl3 in CCl4-

induduced liver cirrhosis in balb-c mice. 

     AST is localized in cellular cytoplasm while 

ALT is both cytosolic (20%) and mitochondrial 

(80%) (Giannini et al., 2005). AST is also 

diffusely represented in the heart, skeletal muscle, 

kidneys, brain and red blood cells, and ALT has 

low concentrations in skeletal muscle and kidney; 

therefore, an increase in ALT serum levels is more 

specific factor for liver damage.ALP catalyzes the 

hydrolysis of phosphomonoesters at alkaline pH.  

ALP is an ectoenzyme of the hepatocytes plasma 

membrane (Moss and Handerson, 1999; Gitnick 

et al., 1992). The results of the present study 

showed a significant increase in the 

serumconcentrations of AST, ALT and ALP in 

cirrhotic mice in agreement with Robert and 

Hustead (2011). The increase of these enzymes 

could be attributed to the damaged structural 

integrity of hepatic cells and increased 

permeability hepatocyte membrane which 

mediated by CCl4 toxicity lead to release of these 

enzymes into the circulation (Paduraru et al., 

1996). 

Our results demonstrated significant decrease in 

the blood glucose in CCl4 treated groupin 

agreement withAlthnaian et al. (2013). This can 

be due to disturbance in carbohydrate metabolism. 

It has been known that hypoglycaemia is main 

feature of CCl4 toxicity (Mion et al., 1996). 

Yadav et al. (2008) have reported that 

administration of CCl4 caused decreased hepatic 

glycogen content. Moreover, AL-Malki et al., 

2013, explained this decrease in glucose level is 

due to impaired gluconeogenesis and 

glycogenolysis in the cirrhotic liver. 

Our results showed a significant increase in serum 

level of urea in CCl4 treated group in agreement 

with Reyes-Gordillo et al.  (2007); Al-Malki et 

al. (2013) and Mohamed et al. (2014).The 

increased in urea level could be explained by 

damage of kidney by CCl4 (Zimmerman et al., 

1983). 

     Serum bilirubin had been reported to be the 

most sensitive indicator for the functional integrity 

of the liver and severity of necrosis (Shukla and 

Bhatia, 2010).  Our results showed a significant 

increase in the serum level of total bilirubin in 

CCl4 treated group in agreement with Fang et al. 

(2004). This increase in the levels of serum 

bilirubin due to liver damage as the liver is 

responsible for clearing the blood of bilirubin 

(Shukla and Bhatia, 2010). 

C 

A B 

D 
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 Our results demonstrate a significant decrease in 

the serum level of level of total protein and 

albumin in cirrhotic group in agreement with 

Navarro and Senior (2006). This can be due to 

decrease in the functioning mass and synthetic 

function of liver in liver cirrhosis (Lee, 2003). The 

capacity of liver microsomes to incorporate amino 

acids is depressed, causing a generalized 

inhibition of protein synthesis. These changes 

result in rapid loss of the ability of liver to 

synthesize albumin (Rothschild et al., 1972).The 

lowered level of total protein in the serum 

indicates the severity of hepatocellular damage 

(Aniya et al., 2005). 
Moreover, histopathological examinations of 

cirrhotic mice liver revealed that; the hepatocytes 

of the cirrhotic group showed diffuse degenerative 

change, centrilobularcoagulative necrosis, fatty 

infiltration, lymphocytic infiltration and 

micronodular cirrhosis with complete septal 

fibrosis when compared with non-cirrhotic group. 

These results are in accordance with Noyan et al.  

(2006).  In the current study the livers from control 

mice stained with Mallory trichrome stain showed 

traces of collagen only in the vascular walls. Liver 

section from stainedliver tissues of the CCl4 group 

showed multiple cirrhotic nodules and extensive 

fibrosis predominantly in the periportal areas. 

These results were in agreement with (Domitrović 

et al., 2009). These changes may be due to 

activation of Kupffer cells by CCl4, this activated 

cells will release fibrogenic cytokines which 

activate HSCs and portal fibroblasts to produce 

myofibroblasticphenotyp cells which secreted a 

large amount of collagen type I and III, therefore, 

the terminal outcome of liver cirrhosis is the 

formation of nodules with bridge of fibrosis in 

between (Guyot et al., 2006). 

Treatment with GdCl3 produces a significant 

decrease in AST, ALT and ALP when compared 

with cirrhotic group, accompanied by decrease 

stage of liver fibrosis to stage IV by 

histopathological examination. But in 

spontaneous resoluted group which not treated 

with GdCl3 show more decrease in AST, ALT and 

ALP when compared with cirrhotic group which 

confirmed by more decrease in fibrotic stage to 

stage II with decrease deposition of collagen by 

Mallory trichrome stain. This gives an additional 

support that Kupffer cells are important in both 

process of fibrogensis and fibrinolysis. 

      The initiation and maintenance of fibrogenesis 

in the liver is characterized by two processes. The 

former is characterized by the activation and 

transformation of HSCs to myofibroblasts 

resulting in increased production of collagen types 

I and III. Maintenance of fibrosis involves 

decreased production of matrix metalloproteinase 

(MMPs) and increased production of specific 

tissue inhibitors of matrix metalloproteinase 

(TIMPs) or non-specific metalloproteinase 

inhibitors (α1-antitrypsin) (Kolios et al., 2006). 

      Moreover, Kupffer cells are involved in 

processes via the production of cytokines and 

growth factors that induce stellate cell 

myofibroblastic transformation and also via 

regulation of the production of metalloproteinase 

and their inhibitors (Xidakis et al., 2005). Another 

mechanism is the production of gelatinases by 

Kupffer cells; this gelatinase degrades collagen 

type IV (Kolios et al., 2006). 

      In parallel with the above information, the 

present study revealed that, the hepatotoxic agent, 

CCl4, leads to pronounced increment in serum pro-

inflammatory fibrogenic cytokine, TGF-β1 in 

agreement with Hsieh et al. (2011).TGF-β1 is 

considered as the main cytokine that drives 

fibrosis in various animal models of hepatic 

damage, including alcoholic liver fibrogenesis, 

schistosomiasis and CCl4-induced fibrosis, and 

one of the major factors involved in fibrosis in 

patients with chronic liver disease. Kupffer cell-

derived TGF-β1 has been suggested to drive 

stellate cell transformation and to induce 

production of collagen and proteoglycans by these 

cells (Kolios et al., 2006). 

The result of this work showed a moderate 

staining of liver tissue against TGF-β monoclonal 

antibodies in group treated with GdCl3 when 

compared to cirrhotic one. Although stellate cells 

are capable of producing TGF-β, many studies 

indicate that increased expression of TGF-β 

mRNA in Kupffer cells isolated from rats with 

alcoholic fibrosis precedes expression in stellate 

cells (Tsukamoto et al, 1995). Therefore, 

destruction of Kupffer cells with GdCl3 prevents 

the release of this proinflammatory and 

profibrogenic cytokine from Kupffer cells only not 

from stellate cells (Rivera et al., 2001).Therefore, 

in spite of inhibition of Kupffer cells the liver 

tissues still show staining against TGF-β. 

Moreover, liver macrophages are thought to be the 

main cell involved in phagocytosis; there are 

many evidences confirm that both stellate cells 

and Kupffer cells express the phosphatidyl serine 

receptor suggesting that both cell types are able to 

phagocyte hepatocytes apoptotic bodies 

(Chakraborty et al., 2012). Phagocytosis of these 

apoptotic bodies by stellate cells has also been 
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implicated in fibrogenesis through increase 

expression of TGF-β1 (Canbay et al., 2003). 

In the result of present work the liver show faint 

staining against TGF-β antibody in resoluted mice 

when compared with cirrhotic one. This TGF-β 

secrete from Kupffer cells during cirrhosis that 

constitutes a potent mitogenic factor for stellate 

cells (Lotersztajn et al., 2005).Therefore, 

decrease expression of TGF-β will accompanied 

with decrease collagen deposition in liver and this 

supported histologically in the current work by 

decrease in stage of fibrosis.  

To elucidate the function of macrophages in liver 

cirrhosis, a specific macrophage marker, CD68, 

has been used to monitor macrophage activation 

(Thomas et al., 2015). Our results showed a 

strong staining reaction of liver against CD68 

antibodies in cirrhotic mice in agreement with Liu 

et al. (2010) who observed increase expression of 

CD68-positive macrophages in hepatic sinusoids 

and adjacent to fibrotic septa in liver cirrhosis. In 

normal liver CD68-positive macrophages were 

present in hepatic sinusoids and were at very low 

levels. In liver injury like in CCl4 could be 

associated with activation of Kupffer cells and 

trigger migration of macrophage into hepatic 

cords in which these macrophages stimulate 

fibrosis by secreting fibrogenic cytokines 

(Fallowfield et al., 2007). 

The effect of GdCl3 on Kupffer cells was 

investigated by staining liver slices with 

CD68, the livershow no staining against 

this antibody. Koop et al., 1997 showed 

that GdCl3 eliminated 80% of a Kupffer 

cells receptor (CD68). GdCl3 is destroying 

exclusively activated Kupffer cells, by 

damaging the plasma membrane. The 

action of GdCl3has a biphasic pattern, 

during an initial phase, it inhibits 

phagocytosis by Kupffer cells, whereas, 

during a later phase it induces the 

destruction of large Kupffer cells 

(Koudstaal et al., 1991). While, in the 

present work the liver show strong 

staining against CD68 antibodies in 

resoluted groupwhen compared with 

cirrhotic one. 
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تاثير الرجعي لماده الجادولينيوم كلوريد علي تليف الكبد الناتج عن اعطاء ماده الكربون العنوان البحث: 

 .تتراكلوريد في الجرزان البيضاء

 مني جابر درويش الحديدي1 و محمود محمد الالفي2 و عمر مدحت عباس3 و فايزه رشاد المنباوي4 و جاد المولي عبد العزيز5 

  1,3,4,5 : كلية الطب - جامعة المنصورة                       2 : كلية الطب البيطرى – جامعة المنصورة

  الملخص العربي

ان تليف الكبد من الامراض المسببه للوفاه علي مستوي العالم. و تليف الكبد من الامراض التي لها خاصيه العلاج الذاتي و 

من جديد بسبب التغيرات التي تحدث في النسيج التليفي. و تهدف هذه الدراسه الي مدي لكنها من الممكن التطور المرض 

تاثير تدمير خلايا كبفر بواسطه ماده الجادولينيوم كلوريد علي العلاج الذاتي لتليف الكبد. ولقد تم اعطاء ماده الكربون 

ا ثم تم تقسميهم لمجموعتين الاولي تم اعطاء اسابيع لعددعشرون جرز 6مل مرتين اسبوعيا لمده  0.4تتراكلوريد بجرعه 

مل لكل كيلوجرام ثلاثه مرات اسبوعيا لمده اسبوعين والاخري تم تركها للعلاج الذاتي.  10ماده الجادولينيوم كلوريد بجرعه 

رزان للج ( تم اعطائها زيت الزيتون فقط عن طريق الحقن البريتوني. ثم تم القتل الرحيم10اما المجموعه الطابضه )عدد 

. لقد  %10المعالجه و كذلك المجموعه الطابضه و تم تجميع و فصل المصل من الدم و كذلك حفظ نسيج الكبد في الفورمالين 

لوحظ ان ماده الجادولينيوم كلوريد سبطت مستوي انزيمات الكبد والتي كانت مرتفعه بواسطه الكربون تتراكلوريد. و ايضا 

ه و تركيز عنصر النمو المتحول بيتا و كذلك البروتينات المعرفه لخلايا كبفر بعد اعطاء ماده لوحظ ان التغيرات الباثولوجي

الجادولينيوم كلوريد وذلك بالمقارنه بالمجموعه الثانيه و التي تم تجريعها بواسطه الكربون تترا كلوريد بفرده و كذلك مقارنتها 

 .ر لها دور هام في الشفاء الذاتي من تليف الكبدبالمجموعه الطابضه. ولقد خلصت الدراسه ان خلايا كبف
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