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Introduction 

Stem cell therapy looks attractive for its potential to support tissue 
regeneration as requiring minimally invasive procedures with few 
complications [1]. The major problem in the field of  cell-based 
therapies is the delivery of  the cells to the site of  injury, a process 
termed homing. Molecular mechanisms underlying stem cells mi-
gration and homing into the injured tissues are still poorly under-
stood [2]. Migration and homing of  MSCs to the injured tissues 
require the right combination of  signaling molecules from the in-
jured tissue and the corresponding receptors on MSCs [3]. Many 
potential factors involved in stem cells migration and homing into 
the injured liver have been characterized, such as the Stromal Cell-

Derived Factor-1[SDF-1]/CXCR4 axis, the proteolytic enzymes 
matrix metalloproteinase [MMPs], the hepatocytes growth factor 
[HGF] and the stem cell factor [SCF]. Many researches focused 
on approaches that can increase the efficiency of  stem cell hom-
ing [4]. 

Disintegrin are small cysteine-rich non-enzymatic proteins that 
are generated by the proteolytic processing of  larger precursor 
of  snake venom metalloproteinase [5]. They have been found to 
inhibit platelet aggregation, angiogenesis, metastasis and tumor 
growth [6]. The value of  the purified Disintegrin fraction from 
Cerastes cerastes venom was studied. It was found that it has a 
hepato-protective effect in white albino mice model treated with 
CCl4. This hepato-protection role could be through up-regulation 
of  TNF-α and HO-1 genes expression in the liver [7]. 

Mesenchymal stem cells can be obtained from bone marrow, ad-
ipose tissue and umbilical cord blood. It can play a supportive 
role in organ regeneration processes [8]. Liver stem cell research 
promises to improve the outcomes of  liver diseases and lead to 
new cell therapies [9]. MSCs have a potential therapeutic effect 
against liver fibrosis through their effect in minimizing collagen 
deposition in addition to their capacity to differentiate into hepat-
ocytes in vitro and in vivo [10]. Also, it can mediate liver repair by 
releasing specific cytokines and growth factors that modulate the 
activity of  tissue-specific cells, suppress local inflammation, and 
inhibit fibrosis and apoptosis, thereby facilitating liver regenera-
tion [11,12]. 

TNF-α is a potent pro-inflammatory cytokine exerting pleiotropic 
effects on various cell types [13]. It participates in liver repair and 
regeneration following toxic damage [14]. 
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HO-1 is an enzyme that catalyzes the rate-limiting step in oxi-
dative heme degradation [15]. HO-1 induction protects from in-
flammatory liver damage and attenuates CCl4-induced liver fibro-
sis in rats [16]. 

The vascular endothelial growth factor [VEGF] is regenerative 
factor that stimulates endothelial cell proliferation [17]. It is es-
sential for liver regeneration and organ repair [18]. 

Beta-catenin plays important roles in physiological processes such 
as liver development, regeneration, and stem cell-assisted regen-
eration [19]. 

Caspase-3 plays a central role in the execution-phase of  cell apop-
tosis [20]. Hepatocytes that exposed to CCl4 were significantly up 
regulated expression of  caspase-3 [21]. 

The present work aimed to study the effect of  Disintegrin frac-
tion obtained from Cerastes cerastes snake venom on MSCs hom-
ing into injured liver tissue and studying their role in liver regen-
eration on CCl4 induced liver injury model in white albino. 

Materials and Methods
 
Preparation of  Disintegrin like fraction

A Disintegrin like fraction was purified from Cerastes cerastes 
crude snake venom according to [7]. 
•	 Gel Filtration Chromatography on Sephadex G 100 fine col-

umn followed by ion exchange chromatography on DEAE 
Sepharose column Effect of  A2c fraction on platelet aggre-
gation 

•	 Determination of  the purity of  the fraction A2c and its mo-
lecular weight by Disc SDS-PAGE 

•	 Auto-proteolysis of  metalloproteinase/ Disintegrin like frac-
tion by incubation at 37 ºC for 24 hours [7]

•	 Determination of  the auto-proteolysis products and their 
molecular weights by using Disc SDS-PAGE. 

•	 Re-fractionation of  the products of  auto-proteolysis [24 
hours] by gel filtration chromatography on Sephadex G-50 
and identified platelet aggregation inhibitory effect 

Labeled BM- derived stem cells with PKH26 source 

Prepared and labeled BM- derived stem cells with PKH26 ob-
tained as injectable preparations from Unit of  biochemistry 
&molecular biology [UBMB] - Cairo University. 

Effects of  Disintegrin like fraction, BM- derived stem cells 
and Carbon Tetra Chloride on Experimental animals

White albino mice of  average weight 20-25 grams. They were al-
lowed water and food ad-libitum and were divided randomly into 
5 groups [5-6 mice each]: Group 1 [control]: Injected intra-peri-
toneally with normal saline as once weekly for 2 weeks in a dose 
of  0.8 ml/kg body weight; Group 2: Injected intra-peritoneally 
with CCl4 dose 0.8 ml/kg body weight once weekly for 2 suc-
cessive weeks [22]; Group 3: Injected intra-peritoneally with CCl4 
0.8 ml/kg once weekly for 2 successive weeks followed one week 
later by intra-peritoneal injection of  Disintegrin fraction 0.3 mg/
kg once weekly for 2 successive weeks [7] ; Group 4: Injected 
intra-peritoneally with CCl4 0.8 ml/kg once weekly for 2 succes-
sive weeks followed one week later by intra-venous injection of  
labeled BM- derived stem cells at a concentration of  1 ×106 cells 
[cells were injected intravenously into mice tail vein] once [10] 
; Group 5: Injected intra-peritoneally with CCl4 0.8 ml/kg once 
weekly for 2 successive weeks followed one week later by intra-
venous injection of  labeled BM- derived stem cells 1 ×106 cells 
[cells were injected intravenously into mice tail vein] and intra-
peritoneal injection of  Disintegrin fraction 0.3 mg/kg . 

One week after the last injection, mice were anaesthetized by 
ether and blood samples were obtained and sacrificed by slaugh-
tering; Livers were dissected from mice. Hepatic specimens were 
treated for PCR and histo-pathological studies 

Biochemical assays

Alanine aminotransferase [ALT], aspartate aminotransferase 
[AST] and albumin serum levels were analyzed with a biochemical 
analyzer [Roche Integra 800, Holliston, United States]. 

Statistical analysis 

Data were expressed as mean ±SD. Significant differences were 
determined by using t-test using SPSS 15.0 computer software. 
Results were considered significant at p<0.05. 

PCR detection of  certain genes expression

RNA extraction from liver tissue samples was done [23]. Total 
RNA was isolated using the GF-1 Total RNA Extraction Protocol 
provided by [Vivantis technology Company, Malaysia]. RT-PCR 
was performed using the Viva Two Step RT-PCR Kit [Vivantis 
Technologies Sdn. Bhd, Malaysia] according to the method of  
[24]. Specific PCR primers [NCBI, UniSTS] were provided by [Vi-
vantis Technologies Sdn. Bhd, Malaysia]. The expected RT-PCR 
product size as follows: 

TNF-α [180 bp]; HO-1 [206 bp]; VEGF [505 bp]; β-catenin 
[397 bp]; Caspase 3 [220 bp].Also, β-actin [288 bp] was used as 

Table 1. Gene primers used for detection 

Gene Sense Anti-sense
TNF-α 5′TCA TGA ACT TCG GGG TGA TCG 3 5′CAG CCT TGT CCC TTG AAG AGA3′ 
HO-1 5′AAATAATTCTTTCCCACCCACC3′ 5′CCATGTTGACTGACCACGAC-3′ 
VEGF 5′CAG GCT GCT GTA ACG ATG AA3′ 5′-CAG GAA TCC CAG AAA CAA CC3′ 
β-catenin 5′AAGGAAGCTTCCAGACATGC-3′ 5′AGCTTGCTCTCTTGATTGCC-3′ 
Caspase-3 5′TGTCATCTCGCTCTGGTACG3′ 5′AAATGACCCCTTCATCACCA3′ 
Beta actin 5′AGGTTTTGTCAAAGAAAGGG3′ 5′ACAGTGCTGTCTGGTGGTAC3′ 
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a housekeeping gene. All samples were analyzed on 2% agarose 
gels. The size of  the PCR fragments was estimated using a 1000 
base-pair ladder 

Examination of  liver histo-pathology

Liver tissue samples were collected and fixed in 20 % formaline 
then embedded in paraffin and thin transverse sections were 
prepared and stained with haemtoxylin and eosin stain [25]. Un-
stained liver tissue sections from the 4th and 5th groups were ex-
amined with a fluorescence microscope to detect the BM- derived 
stem cells stained with PKH26 [11]. 

Results

MSCs labeled with PKH26 fluorescent dye detected in the liver 
tissues obtained from the group which received MSCs only after 
CCl4 fraction [group 4] [figure 1] and the group which received 
MSCs and Disintegrin like fraction after CCl4 fraction [group5] 
[figure 2]. 

ALT and AST serum levels [U/L] were significantly increased 
in animals injected with CCl4 alone as compared to that in the 

control group [p < 0.05]. Albumin serum levels [g/dl] were sig-
nificantly decreased after CCl4 Rsignificantly decreased in animals 
injected with CCl4 alone as compared to the control group [p < 
0.05] as demonstrated in table 2. While, ALT and AST serum lev-
els were significantly lower in animals injected with labeled BM- 
derived stem cells and/ or Disintegrin like fraction after CCl4 as 
compared to animals injected with CCl4 alone [p < 0.05]. Regard-
ing Albumin serum levels; there were no significant differences 
between groups injected with labeled BM- MSCs and/ or Disinte-
grin like fraction after CCl4 as compared to animals injected with 
CCl4 alone as demonstrated in table 3. 

TNF-α and HO-1 genes were expressed in liver tissue of  all 
groups except the control group [figures 3&4, respectively]. Cas-
pase-3 gene was expressed in CCl4 treated mice injected with BM-
MSCs or both BM-MSCs and Disintegrin fraction [figure 5]. β 
-catenin was expressed in mice injected with CCl4 alone or fol-
lowed by BM-MSCs or both BM-MSCs and Disintegrin fraction 
[figure 6]. VEGF was expressed in mice injected with CCl4 alone 
or followed by Disintegrin fraction or both Disintegrin fraction 
and BM-MSCs [figure 7]. 

Histo-pathological examination of  liver tissues from control mice 

Figure1. MSCs labeled with the PKH26 showed strong 
red auto-fluorescence after transplantation into mice 

injected with BM-derived stem cells alone after CCl4 indi-
cating that these cells were seeded into the liver tissue.

Figure2. MSCs labeled with the PKH26 showed stronger 
red auto-fluorescence after transplantation into mice 

injected with both BM- derived stem cells and Disinteg-
rin like fraction after CCl4 indicating that these cells were 

more seeded into the liver tissue.

Table 2. Comparison between group 1 and group 2 as regard AST, ALT and albumin serum levels

Groups No ALT [U/L AST [U/L] Albumin [g/dl] 
Group 1 5 40.8 ± 8.3 69.0 ± 7.0 3.8 ± 0.4 
Group 2 5 86.2 ± 7.9* 288.2 ± 53.5* 2.9 ± 0 .3* 

* Significant at P <0.05; Group 1: control; Group 2: Injected with CCl4

Table 3.Comparison between group 2 and other groups as regard ALT; AST & Albumin serum levels

Groups No ALT [U/L] AST [U/L] Albumin [g/dl] 
Group 2 5 86.2 ± 7.9 288.2 ± 53.5 2.9 ± 0 .3 
Group 3 5 64.0 ± 7.8* 155.6 ± 52.0* 3.3 ± 0.5 
Group 4 5 67.0 ± 10.0* 156.0 ± 52.4* 2.9 ± 0 .2 
Group 5 5 66.0 ± 7.6* 110.4 ± 31.4* 3.2 ± 0.5 

*Significant at P <0.05; Group 2: Injected with CCl4; Group 3: Injected with CCl4 followed by Disintegrin fraction; Group 4: Injected 
with CCl4 followed by BM- MSCs; Group 5: Injected with CCl4 followed by BM- MSCs and Disintegrin fraction.
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Figure 3. An agarose gel electrophoresis shows PCR product of  TNF-α [corresponding to 180 bp]. Lane M: DNA marker. 
Lane 1, 2, 3, &4: TNF-α gene was expressed in animals injected with CCl4 and in animals injected with CCl4 followed by 

Disintegrin fraction and/or BM-MSCs. Lane 5: no expression of  TNF-α gene in control group. Lane 6: β-Actin expression 
[corresponding to 288bp] 

[HK: house - keeping gene].

Figure 4. An agarose gel electrophoresis shows PCR product of  HO-1 [corresponding to 206bp]. Lane M: DNA marker. 
Lane 1, 2, 3, &4: HO-1 gene was expressed in animals injected with CCl4 and in animals injected with CCl4 followed by 

Disintegrin fraction and/or BM-MSCs. Lane 5: no expression of  HO-1 gene in control group. Lane 6: β-Actin expression 
[corresponding to 288bp] 

[HK: house - keeping gene].

Figure 5. An agarose gel electrophoresis shows PCR product of  Caspase 3 [corresponding to 220 bp]. Lane M: DNA marker 
[100-1000bp]. Lane 1&2: no expression of  Caspase 3 in animals injected with CCl4 or followed by Disintegrin fraction. 

Lane3&4: Caspase 3 gene was expressed in animals injected with CCl4 followed by BM-MSCs or both BM-MSCs and Dis-
integrin fraction. Lane 5: no expression of  Caspase 3 in control group. Lane 6: β-Actin expression [corresponding to 288bp] 

[HK: house - keeping gene].
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(Group 1) showed cords of  normal cells radiating from normal 
none dilated non congested central vein (CV), normal blood sinu-
soids (S). While liver tissue samples from animals injected intra-
peritoneally with CCl4 [Group 2] showed distorted hepatic lobu-
lar architecture, dilated central vein surrounded by inflammatory 
cells, most hepatocytes [H] are swollen, vacuolated, and ballooned 
with degenerated nuclei leading to obliteration of  some blood si-
nusoids [S]. 

But for liver tissue samples from animals injected with CCl4 frac-
tion followed by disntegrin like fraction [group 3] or BM- derived 
stem cells [group 4] or both [group 5] showed non dilated central 
vein [CV], non-obliterated blood sinusoids [S], few inflammatory 
cells [I], surrounding normal hepatocytes [H] with some cells 
showing signs of  regeneration as bi-nucleated cells [B] with dense 
chromatin [figure8].

Discussion

MSCs have various actions reported within the liver including 
trans-differentiation into hepatocytes, stimulation of  endogenous 
hepatocytes proliferation, and suppression of  immune mediated 
rejection [26]. Zhao et al., 2012[8], reported that intravenous in-
jection of  MSCs provides the most effective treatment against 
liver fibrosis induced by CCl4 in mice. In the current study, labeled 
BM- derived stem cells were intravenously infused into CCl4 treat-
ed mice to study its effect on fibrotic liver in CCl4 treated mice. 

Disintegrin are a family of  low molecular weight non-enzymatic 
proteins derived from viper venom [5]. In this study, a Disintegrin 
fraction with a platelet aggregation inhibitory activity was purified 
from Cerastes cerastes venom as modified from Zaki et al., (2011) 
[7]. Many studies reported that Disintegrins inhibit platelet aggre-
gation through integrin aIIb3 and exerts anti-angiogenic activity 
through integrin avb3 [27]. 

The homing of  MSC after systemic or local infusion has been 
studied in animal models in a variety of  experimental studies [28]. 

Figure 6. An agarose gel electrophoresis shows PCR product of  β-catenin [corresponding to 397bp]. Lane M: DNA marker 
[100-1000bp]. Lane 1: β-catenin was expressed in animals injected with CCl4; Lane2: no expression of  β-catenin in animals 
injected with CCl4 followed by Disintegrin fraction. Lane3 &4: β-catenin was expressed in animals injected with CCl4 fol-

lowed by BM-MSCs or both BM-MSand Disintegrin fraction. Lane 5: no expression of  β-catenin in control group. Lane 6: 
β-Actin expression [corresponding to 288bp] [HK: house - keeping gene]

Figure 7. An agarose gel electrophoresis shows PCR product of  VEGF [corresponding to 505 bp]. Lane M: DNA marker 
[100-1000bp]. Lane 1: VEGF gene was expressed in animals injected with CCl4; Lane2: VEGF gene was expressed in 

animals injected with CCl4 followed by Disintegrin fraction. Lane3: no expression of  VEGF gene in animals injected with 
CCl4 followed by BM-MSCs. Lane 4: VEGF gene was expressed in animals injected with CCl4 followed by BM-MSCs and 

Disintegrin fraction. Lane 5: no expression of  VEGF in control group. Lane 6: β-Actin expression [corresponding to 288bp] 
[HK: house - keeping gene
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Figure 8. Histo-pathological picture of  liver tissues in experimental animals stained with Hematoxylin and Eosin [×400]. 
A: Photomicrograph of  control group [group1]showing cords of  normal liver cells radiating from central vein [CV] with 
rounded nucleus, some cells are bi-nucleated, blood sinusoids [S] are not obliterated or congested, and few RBCs can be 
seen within them. B: Photomicrographs of  liver tissue from CCl4 mice group [group2] showing degenerative changes in 

form of  vacuolated ballooned and swollen hepatocytes [H] with foamy cytoplasm, multiple inflammatory cells [I] surround-
ing dilated and congested central vein [CV] with thickened wall. C,D& E: Photomicrographs of  liver tissue from mice in-

jected with CCl4 mice injected with Disintegrin fraction after CCl4 [group3], mice injected with BM- MSCs after CCl4 [group 
4]and mice injected with BM-MSCs and Disintegrin fraction after CCl4 [group5], respectively; showing hepatocytes [H] 

more or less having normal appearance with its hexagonal shape, some inflammatory cells [I] surrounding congested blood 
central vein [CV], hepatocytes show a number of  bi-nucleated cells [B] indicating early regeneration.
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Molecular mechanisms underlying stem cells mobilization and 
homing into the injured liver are still poorly understood [2]. 

It was observed that BM- derived stem cells labeled with PKH26 
injected with Disintegrin fraction were more seeded into the CCl4 
injured liver tissues than when they were injected alone. This 
finding suggesting that Disintegrin fraction increased the hom-
ing of  BM-MSCs into the injured liver tissue. In support to this 
study, Abdel Aziz et al., (2011) [11], detected MSCs labeled with 
PKH26 fluorescent dye in the liver tissue, confirming that these 
cells homed into the liver tissue. The current study suggesting 
that Disintegrin like fraction has a role in increasing BM- derived 
stem cells homing to liver tissue. Disintegrin fraction may increase 
the endothelial cell permeability and transmigration of  stem cells 
through the endothelial lining. Also it may interact with integ-
rins involved in endothelial cell–stem cell adhesion. Schulz et al., 
(2008) [29] demonstrated that ADAM-10 increases permeability 
and transmigration of  T cells through endothelial cell lining. It 
was found that transfecting T cells with ADAM-10 small inter-
fering RNA which blocks ADAM-10 expression decrease in the 
rate of  transmigration of  activated T cells. Eto et al., (2000) [30] 
reported that a Disintegrin domain of  ADAM-15 interact with in-
tegrins which involved in endothelial cell–leukocyte or endothelial 
cell –tumor cell adhesion by binding to the classic RGD binding 
integrins α5β1 and αvβ3. Many researches focused on approaches 
that can increase the efficiency of  stem cell homing. Nuttelman et 
al., (2005) [31] found that arginine-glycine-aspartate [RGD] deco-
rated poly [ethylene glycol] [PEG] based hydrogel promote long-
term viability of  MSCs in a 3D environment due to enhanced 
cell–matrix interaction between RGD moieties of  the hydrogel 
and the encapsulated MSCs promoting proliferation and survival 
of  MSCs. 

In the present study, AST and ALT serum levels [U/L] were 
significantly increased in animals injected intra-peritoneally with 
CCl4 alone as compared to the control group [p < 0.05].These 
goes with Amin and Ghoneim (2009) [32] studies which found 
that serum AST and ALT levels were significantly increased in the 
CCL4 induced liver fibrosis group compared to that in the control 
group as CCl4 induced a severe hepatic damage. While, they were 
significantly decreased in animals injected with BM- MSCs and/ 
or Disintegrin like fraction after CCl4 injection as compared to 
animals injected with CCl4 alone [p < 0.05]. In agreement, Li et 
al., (2013) [33] reported that there is a significant decrease of  ALT 
and AST serum levels after intravenous injection of  BM-MSCs 
for treatment of  CCl4 induced liver fibrosis in mice. 

Albumin serum levels [g/dl] were significantly decreased after 
CCl4 injection as compared to that in the control group [p < 0.05]. 
In the present work there was no improvement of  albumin serum 
levels after administration of  stem cells and /or Disintegrin like 
fraction after CCl4 injection. In contrast, Zhao et al., (2012) [8] 
observed improvements of  albumin levels after intravenous injec-
tion of  BM-MSCs for treatment of  CCl4 induced liver fibrosis in 
rats. This could be explained by that albumin serum levels were 
estimated after 28 days from intravenous injection of  Mesenchy-
mal stem cells into rats. 

As regards genetic analysis, results showed that TNF-α and HO-1 
genes were expressed in the liver tissues of  animal groups injected 
with CCl4 and in animals group injected with Disintegrin frac-
tion and/or BM-MSCs after CCl4 injection. In agreement, Zaki 
et al., (2011) [7] reported that expression of  TNF-α increased 
in the liver tissue of  experimental animals following exposure 

to the chemical hepatotoxin carbon tetrachloride [CCl4]. On the 
other hand, Minamino et al., (2012) [34] found that recruited 
macrophages promote liver repair in CCl4 induced liver fibrosis 
through production of  TNFα and HGF. In contrast, Martino et 
al., (2012) [14] demonstrated that intra-peritoneal administration 
of  pentoxifylline [PTX], an inhibitor of  TNF-α could improve 
liver regeneration through reduction of  liver TNF-α gene expres-
sion in rats submitted to partial hepatectomy. 

In agreement to this study, Kim et al. (2012) [35] demonstrated a 
marked increase in HO-1 expression by hepatocytes in the liver 
of  rats treated with CCl4 suggesting that induction of  HO-1 fol-
lowing CCl4 treatment has a hepato-protective effect. Nan et al., 
(2010) [36] explained the hepato-protective role of  HO-1 by sup-
pressing hepatocyte apoptosis in mice. 

In the current study, VEGF gene was expressed in animal groups 
injected with CCl4 as VEGF may have a role in liver fibrosis. 
Yoshiji et al., (2003) [37] reported that it stimulates proliferation 
of  activated hepatic stellate cells [HSC] and significantly increases 
α1-pro-collagen mRNA by activated hepatic stellate cells leading 
to ECM production. Also, VEGF gene was expressed in liver tis-
sue of  animals injected with Disintegrin like fraction after CCl4 
injection and animals injected with both Disintegrin like fraction 
and labeled BMderived stem cells after CCl4 injection. Kato et al., 
(2013) [38] reported that VEGF appears to be crucial for liver 
repair after acetaminophen hepato-toxicity as enhanced VEGF 
expression promotes liver repair by restoration of  the hepatic 
sinusoids and hepatocytes proliferation mediated by TNFα and 
HGF. It was noticed that VEGF wasn’t expressed in animals in-
jected with labeled BM- derived stem cells after CCl4 injection. In 
agreement, Wang et al. (2012) [39] observed that hepatic VEGF 
mRNA expression was significantly upregulated in CCl4-induced 
liver fibrosis models and decreased after MSCs transplantation 
suggesting that suppression of  fibrosis by MSCs contributes to 
VEGF down regulation and modification of  liver blood supply. 
This was against Li et al., (2013)[33] who found that administra-
tion of  BM- MSCs increased the expression of  VEGF in CCl4-
induced liver injury so increasing the blood supply to cells and 
repairing the damaged tissue. 

β-Catenin gene was expressed in animal groups injected with CCl4 
and in animal groups injected with BM- MSCs alone or with Dis-
integrin fraction after CCl4. This goes withR RCheng et al., (2008) 
[40] who reported that β- 10 catenin expression was remarkably 
increased in culture-activated HSCs during liver fibrosis as acti-
vated hepatic stellate cells [HSCs] are the most important source 
of  extracellular matrix proteins. Moreover, Baksh et al., (2007) 
[41] found that the proliferative effect of  β-catenin on MSCs is 
achieved by the up-regulation of  cyclin D1 and c-Myc, both of  
which promote growth by driving cell cycle progression. Anoth-
er role of  β-catenin in MSCs differentiation is that N-cadherin, 
the key regulator at cell–cell junctions, directly interacts with 
β-catenin specifically at the time of  Mesenchymal condensation 
and cell–cell adhesion, which is a critical step in the initiation of  
differentiation [42]. 

Moreover, this study detected expression of  Caspase-3 gene in 
animal groups injected with BM- MSCs alone or with Disintegrin 
like fraction after CCl4 injection. This goes with Xu et al., (2012) 
[43]who found that poor Mesenchymal stem cell viability in the 
myocardial injured tissue is due to caspase-dependent apoptosis. 
This limits the therapeutic effect of  transplantation of  Mesenchy-
mal stem cells [MSCs] in myocardial infarction. In contrast , Na-
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sir et al (2013) [21] demonstrated that intra-hepatic injection of  
MSCs 4 weeks after intra-peritoneal injection of  CCl4 significantly 
decrease the expression of  apoptotic markers such as caspase-3 
so increase the hepatic repair in CCl4 induced liver fibrosis. 

Histo-pathological examination of  liver tissues from the animals 
group that received CCl4 alone showed distorted hepatic lobu-
lar architecture and necrotic degenerative changes in form of  
dilated central vein, surrounded by multiple inflammatory cells; 
most hepatocytes are swollen and vacuolated with degenerated 
nuclei leading to obliteration of  some blood sinusoids. This goes 
in agreement with studies made by Abdel-Aziz et al., (2005) [22], 
Zaki et al.,] (2011) [7] and Zhao et al., (2012) [8]. 

Histo-pathological examination of  liver tissues from animals in-
jected with Disintegrin like fraction and / or BM- derived stem 
cells after CCl4 injection showed mild inflammatory cells with 
minimal degenerative changes and signs of  healing and regen-
eration in form of  normal cellular architecture with bi-nucleated 
cells, non obliterated non congested central vein and sinusoids. 
Also, sections showed areas of  apparent normal hepatocytes 
with its hexagonal shape. These goes in agreement with results 
of  studies made about substances induce liver regeneration after 
CCl4 hepatoxcity [7,8,22]. Abdel Aziz et al., (2007) [10] reported a 
decrease in hepatic fibrosis and improvement of  the histo-patho-
logical picture of  liver tissues after intravenous injection of  bone 
marrow Mesenchymal cells into CCl4-injured rats.

Conclusion

The current study results suggest that combination of  Disintegrin 
fraction and Bone marrow derived Mesenchymal stem cells would 
be useful for liver regeneration of  CCl4 induced liver fibrosis in 
white albino mice. As Disintegrin fraction can increase homing 
of  BM-MSCs into the CCl4 injured liver tissues. Further studies 
need to be done to find the mechanism of  homing caused by 
Disintegrin. 
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