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Background and Aim: The pathogenesis 

of schistosomiasis is mainly due to the 

host’s immune response against 

Schistosoma eggs trapped in tissues 

causing a granulomatous reaction. 

Recently, stem cell therapy has drawn 

much attention due to their potential for 

self-renewal and differentiation. The 

present study was designed to investigate 

the regenerative and antifibrotic potential 

of Human Umbilical Cord Blood derived 

Mesenchymal Stem Cells (HUCB-MSCs) 

in hepatic granuloma due to 

schistosomiasis mansoni in the 

experimental murine model.  

Material and Methods: Swiss Albino 

mice (n=70) were divided into 3 groups; 

Group A: 30 mice infected with S. 

mansoni cercariae and subjected to 

intrahepatic injection of HUCB-MSCs by 

a single dose of 1 million HUCB-MSCs at 

12 weeks post infection (wpi), G (A1): 10 

mice sacrificed at 16 (wpi), G (A2):10 

mice sacrificed at 18 (wpi), G (A3): 10 

mice sacrificed at 20 (wpi). Group B: 30 

mice infected with S. mansoni cercariae 

(positive control), G (B1):10 mice 

sacrificed at 16 (wpi), G (B2):10 mice 

sacrificed at 18 (wpi), G (B3):10 mice 

sacrificed at 20 (wpi). Group C: 10 

uninfected mice (negative control). 

Results: Treatment with HUCB-MSCs, 

showed an improvement in the 

histopathological picture of the liver with 

diminution in the size of granulomas and 

the overall fibrotic content. Hyperplasic 

changes in intrahepatic biliary radicals 

obviously decreased in test groups. 

Conclusion: The human umbilical cord 

blood-derived MSCs are promising and 

effective therapy for the treatment of 

diseased or damaged liver tissues.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Schistosomiasis is an endemic 

trematode infection in seventy six 

countries, the majority of which are in 

Africa. The infected people are nearly 

207 million with symptomatic 120 

million and severe illness in 20 

million [1]. In Egypt, the incidence of 

this illness is still high despite the 

great effort to eradicate the disease; 

sixty percent of the Egyptian 

population is at risk of infection. 

School children who live in rural 

areas are particularly vulnerable to 

infection [2]. 

Schistosomiasis mansoni is associated 

with many complications; the most 

important of these are liver damage 

[3]. The patient`s immune system 

accounts for pathogenesis of 

schistosomiasis due to trapped 

Schistosoma eggs in tissues causing a 

granulomatous reaction that result in 

clinical disease. Late granuloma 

resulted in chronic liver fibrosis with 

excessive collagen and fibrous tissue 

deposition [4]. 

Liver fibrosis has a poor prognosis as 

it is accompanied by many 

complications as bleeding 

oesophageal varices, accumulation of 

fluid in the peritoneal cavity and 

encephalopathy as a result of liver cell 

failure. Although many hopes rely 

upon liver transplantation as a good 

treatment,  there  are  few  accessible  
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donors for the hundred millions patients all over 

the world. So, doctors and scientists should 

urgently find new treatments [5]. 

Stem cells are one of the most interesting 

topics for researchers nowadays. At some 

point in the future, stem cells will be the 

basis for what is known as cell-based 

therapy, relying on replacing diseased or 

dysfunctioning cells with healthy functioning 

ones [6].  

Researchers mainly study embryonic or adult 

stem cells of humans and animals. However, 

usage of human embryonic stem cells, in 

researches as well as in therapeutics, is 

limited by ethical consideration [7]. 

Adult stem cells are present in many tissues 

as muscle, liver, GIT and bone marrow. Two 

types of stem cells are present in the adult 

bone marrow, which are the hematopoietic 

stem cells (HSCs) and the mesenchymal 

stem cells (MSCs). The HSCs give rise to all 

circulating blood cells, while MSCs can be 

influenced to form different mesenchymal 

lineages as osteoblastic, chondroblastic and 

adipocytic lineages when cultured into 

appropriate environments [8]. 

MSCs are an attractive therapeutic tool for 

regenerative medicine, tissue engineering, 

and different regimes depending on cell 

treatments due to their easy isolation and 

culture, highly expansive potential, ability to 

change into different cells and 

immunosuppressant properties, [9].  

There are many obstacles regarding the 

usage of BMSCs like aging of these cells and 

the potential harm that may be resulted from 

the extraction steps. Ethical conflicts 

influence many researchers to find different 

sources of MSCs to overcome that problem. 

The human umbilical cord blood derived 

mesenchymal stem cells (HUCMSCs) is 

considered a source of MSCs that are able of 

self-renewal, give rise to different cell types, 

more primitive stem cells, more simply to be 

obtained, without ethical conflicts and 

minimally express MHC class II antigens 

suggesting that they are a preferable cell 

source for transplantation, without the need 

of immunosuppressant drugs [10]. 

The first HUCMSCs transplantation was 

performed in 1988 followed by many 

thousands of transplantations until now [11]. 

This study aims to investigate the restorative 

and antifibrotic properties of HUCBMSCs in 

hepatic granuloma due to schistosomiasis 

mansoni in the experimental murine model. 

 

MATERIAL AND METHODS 

1. Experimental animals: 

1.1. Handling and infection: 

7-week old Swiss Albino mice weighing about 

25 grams were kept under the suitable conditions 

at the Schistosome Biological Material Supply 

Center of Theodor Bilharz Research Institute 

(TBRI), Giza, Egypt. Experimental animals were 

handled according to the NIH guidelines.  

Mice infection was done by a single injection of 

ninety S. mansoni cercariae subcutaneously. To 

be sure of occurrence of infection, stool 

examination was done finding S. mansoni eggs in 

the stool 42 days post-infection. Five mice were 

sacrificed 12 wpi to ensure the presence of 

granuloma. 

1.2. Grouping: 

Test and control groups are classified into 3 

groups: 

- Group A: 30 infected mice with S. mansoni 

and exposed to intrahepatic injection of HUCB-

MSCs at 12 (wpi); G (A1): 10 mice sacrificed at 

16 (wpi), G (A2): 10 mice sacrificed at 18 (wpi), 

G (A3): 10 mice sacrificed at 20 (wpi).  

- Group B: 30 mice infected with S. mansoni 

cercariae (positive control); G (B1):10 mice 

sacrificed at 16 (wpi); G (B2):10 mice scarificed 

at 18 (wpi); G (B3):10 mice sacrificed at 20 

(wpi). 

- Group C: 10 uninfected mice (negative 

control). 

2. Isolation and harvest of (HUCB-MSCs): 

[12]  

2.1. Isolation of Human MSCs from Umbilical 

cord blood: 

Institutional Review Board (IRB) approval and 

signature of an informed consent was required 
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before usage of umbilical cord tissue from 

human subjects.  

- Venipuncture of the umbilical vein was 

performed by a sterile syringe containing 1 ml 

of heparin as anti-coagulant. 

- Dilution of samples (1:1) with diluted 

phosphate buffer saline (DPBS) was done 

then layered over Ficol-Hypaque solution and 

centrifugation for quarter of an hour at 1200 

rpm. 

- Mononuclear layer was collected, washed 

with PBS and centrifugation for 10 minutes at 

1200 rpm was performed. Collection of the 

buffy coat into a clean 15 ml conical tube was 

done. 

- Re-suspension of the cell pellet in 1 ml of 

culture medium then counting by 

hemocytometer. 

- The viability test was done using trypan blue. 

2.2. Culturing and incubation of HUCB-

MSCs: 

- When 80–90% confluence was reached, the 

cells were passaged. 

- Aspiration of the medium (Low-glucose 

Dulbecco’s modified Eagle’s medium) was 

done then the cells were rinsed with sterile 

PBS (Ca++ free). 

- The culture surface was covered by 2 ml 

warmed, CO2-equilibrated trypsin–EDTA 

(0.05%) then left at room temperature for 5 

min. 

- An inverted microscope was used to observe 

the separated cells. 

- The trypsinization reaction was neutralized by 

adding 2–3 times volumes of medium or fetal 

bovine serum. 

- A 15 ml sterile centrifuge tube was used to 

transfer the media containing the cells and 

then centrifuged at1000 rpm for 5 min at 

room temperature. 

- The cells were re-suspended in fresh medium 

after discarding the supernatant. 

- Counting of cells was done then the cells 

were transported to a new container with a 

concentration of 10,000 cells per square cm in 

fresh medium and cultured as mentioned 

previously. 

 

2.3. Cell and Viability Count: 

- The viability of the cells was checked using 

0.4% Trypan blue. 

- Blue was the color of non-viable cells but 

living cells were unstained. 

- Blue and clear cells were counted. 

 

2.4. Flow cytometry: 

- As in the passage step, the cells were lifted 

and re-suspended in PBS. 

- 100 ul cell suspension were added to 

conjugated antibody or isotope control and 

left at room temperature in the dark for 15–20 

min. 

- After that, washing of the cells was done 

followed by centrifugation at 1000 rpm for 3 

min. 

- Aspiration of the supernatant was done then 

the cells were re-suspended in PBS and ran 

through the flow cytometer. 

- Using Cell Quest software enabled us to 

collect 10,000 events for each tube. 

Antibody Antibody per 100 ul 

cell suspension 

PE isotype control (IgG1) 10 ul 

FITC isotype control (IgG2b) 10 ul 

PE CD34(IgG1) 10 ul 

PE CD271(IgG2b) 10 ul 

PE CD90(IgG1) 5 ul 

PE CD105(IgG1) 3 ul 

PE:phycoerythrin    FITC:fluoreceinisocyanate 

3. Histopathological and Immunohisto-

chemical study:  

Paraffin blocks were prepared from 10% 

buffered formalin fixed livers extracted from 

mice. Sections thickness was 4 μm. 250 μm was 

enough to cut away from the preceding sections 

by to avoid having specimens from the same 

granuloma.  Haematoxylin and eosin (H&E), 

Masson trichrome stains (MT) were used to stain 

5 paraffin liver sections from each animal. 

Additional sequential cuts (4 μm thick) were 

prepared for immunohistochemical study using 

mouse monoclonal anti alpha smooth muscle 

actin antibody (SMA) (DAKO, clone 1A4) 

diluted 1: 50 (BioGenex, USA). 
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Evaluation methodology:   Liver sections of 

(H&E), (MT) and (SMA) 

immunohistochemically stained slides were 

microscopically examined, where 40 

granulomas, hepatic histopathological changes 

and fibrosis were evaluated for every mouse 

(tab. 1). 

Table 1: Histopathological and SMA 

immunohistochemical evaluation methodology: 

Assessment of granulomas size* [13] 

Quantitative assessment of granulomas size was 

assessed for the average of 10 HPF(x400) / mouse 

sections 

Size was scored as: Score 1:<250μ, Score 2:250 500μ, 

Score 3: >500 μ* 

Assessment of the extent fibrosis** [13] 

Semi quantitative assessment of peri-glomerular 

fibrosis using H&E and MT stain as: 

Mild only peripheral rim of granuloma 

Moderate extending beyond granuloma outline, with 

granulomas fusion  

Severe with porto-portal (p-p)/ porto-central (p-c) 

bridging 

Assessment extent of associated biliary hyperplasia 

Semi quantitative assessment of reactive hyperplasic 

changes in BD within PT as:  

Absent    None (0) 

Mild hyperplastic bile duct changes in <25% of 

PT  

Moderate hyperplastic bile duct changes in 25-50% of 

PT  

Severe hyperplastic bile duct changes in>50% of 

PT 

Percentage of hepatic stellate cells  SMA 

expression (in granuloma region/ portal/ peri-

portal region)*** [14] 

Semi-quantitative assessment of SMA cytoplasmic 

positive of cells within the granuloma, portal and 

periportal areas at 200× magnification counted in at 

least 7-10 microscopic fields were determined as: 

Score (1) positive for 3-33% of the region 

Score (2) positive for 34-66% of the region 

Score (3) Positive for > 66% of the region. 

HPF: high power field- H&E: Hematoxylin and Eosin- 

MT: Masson trichrome stain 

BD: bile duct- PT: portal tract-SMA: smooth muscle 

actin 

4. Liver function parameters: 

Serum albumin concentration was determined 

[15], as well as aminotransferase enzymes; 

serum glutamic-oxaloacetic transaminase 

(SGOT) and Serum glutamic pyruvic 

transaminase (SGPT) activities [16]. 

5. Analysis of the results: 

Analysis was done using Statistical package for 

Social Science (SPSS 15.0.1 for windows; SPSS 

Inc, Chicago, IL). Student T test was 

performed to evaluate the statistical significance 

of the difference between the means of the study 

groups. 

 

RESULTS 

1. Stem cells culture results: 

Sample was isolated in DMEM culture medium. 

All isolated MSC populations displayed a 

spindle-shaped morphology. 

The cells isolated by gradient density 

centrifugation showed heterogeneity during the 

first three days (figs. 1, 2). The adherent spindle-

shape cells were noticed at day 2 at the bottom of 

culture flasks (fig. 2). Numerous round cells 

were floating in the medium. The floating cells 

decreased after continuous change of medium. 

The floating cells were absolutely declared from 

the medium after 2 times of changing the 

medium. The adhered cells became fibroblast-

like (fig. 3). Confluence of the cells occurred 2 

weeks after isolation (fig. 4), the subculture of 

the cells was done using a ratio of 1:3. By this 

method, we isolated UCB-derived MSCs. In 

spite of the main shape of passaged cells was 

spindle-shaped cells, the shape of the cells differ 

from very thin and elongated to more cuboidal 

cells with smaller cytoplasmic extensions. 

 

 

 



  Original article  

 

Bebars et al., Afro-Egypt J Infect Endem Dis 2020;10(2):151-162 

https://aeji.journals.ekb.eg/ 

http://mis.zu.edu.eg/ajied/home.aspx 

155 

    
Fig. (1): Morphology of cells after 6 hours re-

suspended in medium (magnified at 200X) 
 Fig. (2): Primary culture of CB-MSCs on day 

two of isolation showing adherent cells 

(magnified at 200X). 

 

   
Fig. (3): On days 7, the cells took on the 

appearance of long spindle-shaped fibroblastic 

cells, began to form colonies (magnified at 

200X). 

 Fig. (4): Cells grew in colonies, reaching 

confluence after 14 days (magnified at 200X). 

 

 

2. Immunophenotyping of MSC: 

Surface markers were tested by flowcytometric 

analysis. All types of MSC and fibroblasts were 

negative for CD34 and CD45, while they were 

positive for CD90, CD105, and CD271. 

Mesenchymal stem cells with positive CD90, 

CD271 and very bright (out of scale) CD73 with 

negative CD34. All this plots are gated on CD45 

negative cells.  

3. Histopathological and Immunohisto-

chemical results: 

 All histopathological and immunohistochemical 

results are summarized in table 2. Reduction of 

the overall pathologic consequences of bilharzial 

hepatic involvement was remarkable in test 

groups as compared to control groups; such 

observation was even more pronounced with 

increase post injection interval.  

Statistically significant differences were reported 

in granuloma size among control and test groups, 

moreover, differences in granuloma sizes also 

showed statistically significant difference 

between first sacrificed mice test group and latest 

sacrificed mice group indicating extended action 

of injected mesenchymal stem cells (figure 5A). 
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Table  ) 2(: Histopathological and smooth muscle actin immunohistochemical results. 
Variations of granuloma size in study groups 

Group 
<250µ 

No. (%) 

250-500µ No. 

(%) 
>500µ No.(%) 

 Total Chi-square 

 X2  p-value 

16 w Test (A1)  3(30%)  5(50%)  2(20%)   10  1.667 

  

0.435 

Control(B1)  1(10%)   5(50%)   4(40%)   10 

18 w Test (A2)  8(80%)  1 (10%)  1(10%)   10  10.889 

  

0.004* 

Control(B2)  1 (10%)  1(10%)  8(80%)   10 

20 w Test(A3)  9(90%)  1(10%)  0(0%)   10  16.800 

  

<0.001** 

Control (B3)  0(0%)  4(40%)  6(60%)   10 

Histopathological assessment of extent of fibrosis by H&E and MT 

Group 

 Absent 

 

 No.(%) 

Mild 

 

No. %) 

Moderate 

 

 No (%) 

Granulomas 

fusion 

 No. (%) 

p-p/p-c 

bridging 

No. (%) 

Total 

Chi-square 

 X2 

p-value 

16 w 
Test (A1) 0(0%) 4(40%) 5(50%) 1(10%) 0(0%) 10  1.091 

0.580 
Control (B1) 0(0%) 2(20%) 6(60%) 2(20%) 0(0%) 10 

18 w 
Test (A2) 0(0%) 7(70%) 3 (30%) 0(0%) 0(0%) 10  13.143 

0.004* 
Control (B2) 0(0%) 0 (0%) 4(40%) 5(50%) 1(10%) 10 

20 w 
Test (A3) 2(20%) 7(70%) 1(10%) 0(0%) 0(0%) 10  18.000 

<0.001** 
Control (B3) 0(0%) 0(0%) 1(10%) 6(60%) 3 (30%) 10 

Histopathologic assessment of hyperplastic biliary changes  

Group 
Absent 

No. (%) 

<25%of PT 

No. (%) 

25-50% of PT 

No. (%) 

 >50% of PT 

 No. (%) 

Total Chi-square 

X2 p-value 

16w Test (A1)  1(10%)  4(40%)  5(50%)  0(0%)  10  3.111  0.375 

Control(B1)  0(0%)  4(40%)  4(40%)  2(20%)  10 

18 w Test (A2)  2(20%)  8(80%)  0(0%)  0(0%)  10  16.444  <0.001** 

Control(B2)  0(0%)  1(10%)  4(40%)  5(50%)  10 

 20 

w 

Test(A3)  5(50%)  5(50%)  0(0%)  0(0%)  10  20.000  <0.001** 

Control (B3)  0(0%) 0(0%)  6(60%)  4(40%)  10 

Percentage of SMA expression (in granuloma region/ portal/ peri-portal region) 

Group 
Score 1:3-33%  

No. (%) 

Score2:34-66%  

No. (%) 

Score3:>66%  

No. (%) 

Total Chi-square 

X2 p-value 

16 w Test(A1)  2(20%)   6(60%)  2(20%)   10  0.000  1.000 

Control(B1)  2(20%)   6(60%)   2(20%)   10 

18 w Test (A2)  7(70%)  3 (30%)  0(0%)  10  10.500  0.005* 

Control(B2)  1(10%)  3(30%)  6(60%)  10 

20 w Test(A3)  8(80%)  2(20%)  0(0%)  10  16.000  <0.001** 

Control (B3)  0(0%)  2(20%)  8(80%)  10 

* Statistical significant difference, ** Highly statistical significant difference. 

Abbreviations: PT: portal tracts, P-P: porto portal, P-C: portocaval 

 
In addition, granulomas in test groups were 

fewer in number as compared to control group 

although this didn’t mount to a statistical 

significant difference. This might indicate a role 

of (HUCB-MSCs) in hampering hepatic 

affection complicating intestinal schistosomiasis.  

Fibrosis evaluated both by H&E as well as by 

MT was significantly reduced in test groups as 

compared to control groups. Extending post 

injection interval didn’t exert a statistically 

significant difference within test groups (figure 

5B, 6A and 6B). 
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Fig. (5): Hepatic tissue section, group A3 showing only two granulomas with average size score 1, 
mild fibrosis and no bile ducts hyperplasia (note the white arrow). (H&E x100) [A]- (MT X100) [B] 
 
 
 

 
Fig. (6): Hepatic tissue sections of group B3 showing marked fibrosis with granuloma fusion and p-p 

bridging (H&E x100)[A]- (MTx100) [B] 

 

A statistical highly significant difference was 

also noted among control and test groups 

regarding reversibility of bile duct proliferation 

secondary to bilharzial hepatitis (figure 5A, 7A). 

These observations delineate a potential 

additional effect of u-MSCs in suppressing 

Schistosoma eggs induced bile proliferation with 

a subsequent benefit of ameliorating the pro-

fibrotic sequel of such event. 

SMA expression proved a statistically significant 

reduction in test groups as compared to control 

groups. Such reduction also differed significantly 

with extending the post injection interval within 

test groups. This indicated that the anti-fibrotic 

effect of u-MSCs involves suppression of 

activated hepatic stellate cells (HSCs) (figure 7 

A, B, C and D). 
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Fig. (7): Hepatic sections of different study groups showing variable smooth muscle actin 

immunohistochemical staining scores 

Group B1 section with SMA score 2 (note associated biliary hyperplasia at the white arrow) 

(IHCx200) [A].   

Group B3 section with SMA score 3 (IHCx200) [B] 

Group A1 section with SMA score 2 (IHC x100) [C] 

Group A3 section with SMA score 1 (IHC x 100) [D] 
 

4. Liver function tests: 

The test groups showed reduction in the serum 

level of liver enzyme (ALT, AST) with elevation 

of serum albumin level supporting the results of 

the histopathology and immunohistochemistry as 

regards the regenerative capacity of the CB-

MSCs (tab. 3). 

 
Table (3): Biochemical tests results for group A3 and B3.  

 Test group (group A3) 
(mean ± SD) 

N= 10 

Control group (group B3) 
(mean ± SD) 

N= 5 

P value 

ALT (SGPT) 56± 4.1 88±5.3 U/I <0.001 HS 

AST (SGOT) 49.3±1.4 63.8±2.1 0.435 NS 

Albumin 3.1 ± 0.4 2.5 ± 0.5gm/dl 0.03 S 
Normal values:  

ALT: 20.69±0.66U/I.   AST: 21.69±0.54U/I. 

Albumin: 5.08±1.1gm/dl.   N: number of mice   

HS: highly significant    NS: non significant   

S: significant 
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As regards serum level of ALT, it showed reduction in the test groups when compared to the 

corresponding control group, but more reduction was obvious in g (A3) as compared to g (B3) 

(P<0.001). 

The decrease of serum AST level was non-significant as contrasted with the control group (P=0.435). 

Also, the serum level of albumin showed elevation in the test groups as contrasted with the control 

groups, but significant elevation was obvious in g (A3) in comparison to g (B3) (P=0.03).  

 

DISCUSSION 

Biological science considers the stem cells as 

one of the most fascinating areas for therapeutic 

researches [17]. Many studies proved that MSCs 

can be obtained from different tissues such as 

bone marrow, umbilical cord, adipose tissue and 

amniotic fluid [18, 19]. Clinical applications of 

MSCs in regenerative medicine are strongly 

related to their intrinsic properties to modulate 

immune response [20]. 

Praziquantel still play the role of the king 

regarding treatment and control of 

schistosomiasis although many studies have 

question marks about the probability of tolerance 

and/or resistance occurrence to praziquantel [21].  

So many studies investigated the stem cell-based 

therapies for their regenerative effect on liver 

diseases [22]. Different authors reported the 

MSCs capability to develop into hepatocytes in 

labs [23] and inside the human body [24]. Many 

studies had assumed that (HUCMSCs) are 

amongst the most important tools to form 

functional human hepatocyte-like cells [25]. 

This study was intended to demonstrate the 

effect of cord blood mesenchymal stem cells 

(CBMSCs) after injection into the diseased liver 

of mice, as a trial to create an experiential form 

for in vivo liver cell development from 

CBMSCs. 

In our study, there was an improvement during 

the histopathological examination of the livers of 

the test groups in the form of a decrease in the 

granuloma burden in terms of size, number and 

the overall associated fibrosis. These effects of 

MSCs injection on ameliorating the schisomaisis 

granulomas burden are supported by authors who 

also proposed an adjuvant vaccine effect of 

MSCs [26]. 

MSCs induced reduction of the granuloma 

burden can possibly be implicated by either 

suppressing granuloma formation mediated by 

their anti-inflammatory role [27]; hence 

hampering the initiation of a granulomatous 

reaction in the first place as evidenced by our 

data was showing a reduction of granuloma 

number in test groups. However, this reduction 

didn’t mount to a statistical significance. 

Additionally and alternatively, it can be 

attributed to the induction of involution of the 

pre-existing granulomas through such anti-

inflammatory potentials as well as possessing a 

regenerative impact thus allowing resolution of 

nearby injured hepatocytes [20]. The latter effect 

could be supported by the significant progressive 

reduction in the granuloma size we observed in 

test groups along with different post-injection 

intervals as compared to corresponding control 

groups.  

As regards MSCs anti-fibrotic effect; our results 

revealed a significant decrease in hepatic 

collagen demonstrated by H&E and MT stains in 

biopsies of test groups as compared to control 

groups, in addition to a concurrent statistically 

significant reduction in activated HSCs 

population reflected by SMA immunohisto-

chemical expression. In agreement with authors` 

proposal, we assume that this effect is attributed 

to enhanced fibrotic degradation rather than 

inhibited fibrogenesis at the granuloma area, 

because despite the overall reduction in collagen 

content yet there was a relative shift of 

granulomas composition towards the fibrotic 

rather than the cellular phase thus reflecting 

granulomas involution [28]. Supporting this 

assumption is the close association of 

progressive granulomatous fibrosis with its size 

shrinkage along with the time trend in the test 

groups [29].  

This study is one of few to assess associated 

biliary hyperplasia observed with hepatic 

schistosomiasis in an experimental setting. The 

reduction of hyperplasic changes in intrahepatic 

biliary radicals was highly significant in test 

groups as compared to corresponding control 

groups with extended post injection intervals. 

Some authors reported biliary hyperplasia in 

hepatic schistosomiasis [30]. Other authors 

highlighted that biliary proliferation (ductular 

reaction) represents an important factor for the 
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development and sequel of liver fibrosis. 

Proliferating cholangiocytes secrete pro-fibrotic 

factors and are thus a direct source of hepatic 

collagen during fibrosis [31]. Accordingly, our 

study offers novel observations highlighting the 

potential additional role of CB-MSCs in 

suppressing schistosomaisis induce bile 

proliferation with a subsequent benefit of 

ameliorating the pro-fibrotic sequel of such 

event. 

We understand that our hypothetical analysis yet 

needs further molecular studies to investigate the 

involved mechanisms mediating the effect of 

CB-MSCs on schistosomal hepatic disease and 

validate our observations based postulations, thus 

we consider our work encouraging for such 

studies.  

Injury of liver cells due to S. mansoni infection 

resulted in increase the serum level of hepatic 

transaminases [32]. From this point of view, 

serum SGOT, SGPT, alkaline phosphatase, and 

albumin gave a clue about the pathological liver 

damage following S. mansoni infection. 

This research revealed that the corresponding 

hepatic pathology developed in the mice with S. 

mansoni-infected could be reflected by increased 

serum levels of ALT and AST, with reduction of 

serum albumin.  

These results were in accordance with studies 

which stated that the decreased serum albumin 

level gave a clear image about the diminished 

protein synthesis from the destroyed 

parenchymal liver cells [33, 34]. 

After treatment with (HUCB-MSCs), the current 

work declared slight elevation of the serum 

albumin at the 4
th
 week post treatment in contrast 

with the control group. The transplanted CB-

MSCs may develop new liver cells that could 

produce albumin with inhibition of the 

transaminase release into the circulation in 

addition to suppression of hepatic fibrosis. There 

were significant improvements in the serum 

albumin of group (A3) in contrast with the 

control group (B3) at the end of the 8th weeks 

post treatment. 

Suppression of apoptosis of the diseased liver 

cells or inhibition of inflammatory 

cells infiltration may explain the improvement of 

the biological profile of the liver with 

fibrosis [35]. 

So, the HUCB-MSCs showed important 

antifibrotic effect in liver fibrosis induced by S. 

mansoni infection with amelioration of the liver 

function tests. We recommend further 

comparative studies with the available therapies 

for treatment of S. mansoni infected livers.  

 

CONCLUSION 

The cord blood derived MSCs proved to be very 

beneficial and effective therapy for the treatment 

of diseased or damaged tissues due to their high 

regenerative capacity and their ability to 

differentiate into various cells including 

hepatocytes. In murine model of hepatic 

granuloma caused by S. mansoni infection, 

injection of poly undifferentiated MSCs resulted 

in decrease in the size of granuloma and fibrous 

tissue deposition as compared to the control 

group. 
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