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Abstract  

Background:  Schistosomiasis is a major health problem  
infecting about 7.2 million in Egypt. Praziquantel (PZQ) is  
the only drug effective against Schistosoma mansoni infection  

without effective available alternatives. VEGF was used to  

assess the associated schistosomal inflammatory and hepatic  

histopathological changes.  

Aim of Study:  The aim of this work is to evaluate the  
expression of VEGF in hepatocytes and sinusoids of experi-
mental infected mice with Schistosomiasis mansoni compar-
ative to treated group with PZQ.  

Material and Methods:  Swiss albino mice housed at the  
Animal House at Theodor Bilharz Research Institute (TBRI),  
Giza, Egypt were divided into three major categories: Group  
I (positive control); Group II (negative control); Group III  

(Infected mice treated with PZQ). They were infected by  

(60± 10) S. mansoni cercariae. VEGF was measured.  

Results:  VEGF expression was reduced in hepatocytes  
and sinusoids in treated group compared with positive control  
group with non expression in negative control group.  

Conclusions:  VEGF is an important marker in reflection  

of infection and progression of treatment. It is a good marker  

of cure.  

Key Words:  Vascular endothelial growth factor (VEGF) – 
Schistosomiasis mansoni disease.  

Introduction  

SCHISTOSOMIASIS  is a parasitic disease caused  
by trematodes of genus Schistosoma that inhabit  

the circulatory system of their hosts [1] . It infects  
more than 260 million people and causes 200,000  
deaths per year [2] . Schistosoma mansoni is one  
of the most important species [3] .  

Correspondence to:  Dr. Heba N.A.H. Abdel Menaem,  
E-Mail: dr.heba92@yahoo.com  

Schistosomiasis is a major public health prob-
lem in rural Egypt [4] , infecting about 7.2 million  
[5] . It ranks second to malaria in the tropics and  

subtropics. Africa is the most affected, in addition  
to 42 countries endemic for the infection. The  

disability-adjusted life years (DALYs) lost due to  
schistosomiasis was about 1.7 million [6] . It is a  
debilitating disease affecting populations with low  

socio-economic status and limited access to clean  
water and adequate sanitation [7] .  

VEGF has been used to assess the associated  
schistosomal inflammatory and hepatic histopatho-
logical changes. It increases hepatic stellate cells  

(HSCs) activation, proliferation and collagen pro-
duction. The activated HSCs play role in fibrotic  
pathogenesis. This plays an important role in chron-
ic schistosomiasis [8] .  

So, the aim of this study is to evaluate the  
expression of VEGF in hepatocytes and sinusoids  
of experimental infected mice with Schistosomiasis  
mansoni comparative to PZQ treated group.  

Material and Methods  

The study was done at the Parasitology Labo-
ratory and Animal House at TBRI, Giza Governo-
rate, Egypt and according to the Schistosome Bi-
ology Supply Center (SBSC) of Theodore Bilharz  

institution in accordance with those of Higher  

Ministry of Education. Following a randomized  
sample, Swiss albino mice around six to eight wks  
old, weighing 18 to 22 grams were housed at the  

Animal House at TBRI, Giza, Egypt, at the time  
from September 2018 to August 2019.  
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Twenty mice were infected by tail immersion  

technique by (60± 10) S. mansoni cercariae. Mice  
were divided into three major categories: Group I  

(positive control): Ten infected untreated mice;  

Group II (negative control): Ten healthy uninfected,  

untreated mice; Group III: Ten infected mice which  

were treated seven weeks post infection with PZQ  

given orally in a dose of 200mg/kg/day body weight  
for five consecutive days) [9] . Mice were sacrificed  
9 weeks post infection and the results were assessed  

by immunohistochemical analysis through exam-
ining the sites of VEGF expression in hepatocytes  
and sinusoids. For immunohistochemical staining,  
sections of 4-5µm thickness were cut on poly-L-
Lysine coated slides and left for 30 minutes at  
60° C in the oven to allow good adherence of the  

tissues to the slides. VEGF labeling was performed  
on (Dako-EnVision FLEX) autostainer using DAB  

as chromogen and hematoxylin as counter-stain.  

The interpretation of immunoreactivity was carried  

out by analyzing the number of positively stained  

cells (in hepatocytes, endothelial cell lining of the  

blood vessels and sinusoids). The highest expres-
sion recorded within 10 successive fields (x400)  

was counted per section/animal in a semi-
quantitative way. The final value represented the  

mean of 100 readings per group. 0% was given to  
unstained sections [10] .  

Statistical analysis:  

Recorded data were analyzed using the statis-
tical package for social sciences, version 20.0  
(SPSS Inc., Chicago, Illinois, USA). Quantitative  

Table (1): Comparison between group I and treated group  
according to hepatocytes of VEGF IHC at immu-
nohistochemical results.  

VEGF IHC  

data were expressed as mean ±  standard deviation  
(SD). Qualitative data were expressed as frequency  

and percentage. Independent-samples ( t-test) of  
significance was used. The confidence interval  
was set to 95% and the margin of error accepted  
was set to 5%. So, the p-value was considered  
significant as the following: p-value ≤0.05 was  
considered significant. p-value ≤0.001 was consid-
ered as highly significant. p-value >0.05 was con-
sidered insignificant.  

Results  

Examination of immunostained slides of group  

II (negative control group) revealed negative VEGF  

immunostaining (Fig. 1). Examination of immu-
nostained slides of group I (positive control group)  

revealed positive VEGF expression in hepatocytes  

and sinusoids about 73.5±5.4 and 62.4±5.9, respec-
tively.  

The expression of VEGF was reduced in both  
hepatocytes and sinusoids in the treated group  
when compared with positive control group (in-
fected untreated group). (Tables 1,2 & Figs. 1,2,3).  

This table shows statistically significant differ-
ence between group I and Group III according to  

hepatocytes of VEGF IHC at immunohistochemical  

results.  

This table shows statistically significant differ-
ence between groups according to sinusoids of  
VEGF IHC at immunohistochemical results.  

Table (2): Comparison between group I and treated group  
according to sinusoids of VEGF IHC at immuno-
histochemical results.  

VEGF IHC  
Group  

  

t-test  p-value  Group  

  

t-test  p-value  

Hepatocytes  Change% Siusoids  Change% 

Group I  

Group III  

73.5±5.4  

37.8±5.2  

– 

–48.60%  10.648  <0.001**  

Group I  

Group III  

62.4±5.9  

26.5±5.4  

– 

–57.50%  10.037  <0.001**  

Using: Independent Sample t-test.  
**p-value <0.001 HS.  

Using: Independent Sample t-test.  
**p-value <0.001 HS.  
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Fig. (1): Immunohistochemical expression of VEGF in control groups and treated group (IHC x400).  

Group I: Showing strong positively stained hepatocytes, sinusoids with anti-VEGF antibody.  
Group II: Control healthy mice group with negative expression.  

Group III: Showing moderately positively stained hepatocytes, sinusoids with anti-VEGF antibody.  

Fig. (2): Comparison between group I and treated group  

according to hepatocytes of VEGF IHC at immu-
nohistochemical results.  
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Fig. (3): Comparison between group I and treated group  

according to sinusoids of VEGF IHC at immuno-
histochemical results.  
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Discussion  

Schistosomiasis remains one of the most com-
mon parasitic diseases worldwide. It is associated  
with a high morbidity and mortality in a large scale  
in developing countries in tropical and subtropical  

regions of Africa. Estimates indicate that 779  

million people are at high risk of infection and  
85% of them are in Africa. Approximately 207  

million individuals in 74 countries are infected  

with schistosomiasis and 120 million of these  

people developed the disease [11] . Schistosomiasis  
is the major public health problem in rural Egypt,  
with almost six million Egyptians are infected.  

Lack of knowledge about the disease, poor sanita-
tion and a lack of effective health policies encour-
age the dissemination of schistosomiasis in endemic  
countries [12] . Schistosomiasis causes disabling  
systemic morbidities such as anaemia, malnutrition  
and impaired childhood development, as a result  

of the effect of continued inflammation on normal  

growth, iron metabolism, physical fitness and  
cognitive function [13] . Serious complications may  
occur especially if neglected such as portal hyper-
tension, pulmonary hypertension and cor pulmonale  

[14] .  

PZQ is the drug of choice for schistosomiasis.  
It is effective against all Schistosoma species.  

Common side-effects of PZQ include abdominal  
pain, headache, dizziness and transient passage of  

blood in stool. High-burden infections correlate  

with high risk of side-effects, which peak about  

2-4h after drug intake [15] .  

The present study was done to evaluate the  

expression of VEGF in hepatocytes and sinusoids  
of experimental infected mice with Schistosomiasis  
mansoni comparative to PZQ treated group.  

For serving this study, Swiss albino mice were  
divided into three groups (control groups and  
experimental group treated with PZQ). Mice were  
experimentally infected with S. mansoni cercariae  
(60± 10 cercariae) by tail immersion technique.  

The results was assessed by immunohistochemical  
procedure [16] .  

Our results revealed a reduction in VEGF ex-
pression in hepatocytes and sinusoids in treated  
group compared with positive control group. In  
agreement with the recorded observation, some  
authors also showed that decreased expression of  

VEGF in mice treated with PZQ [10] . VEGF stim-
ulates HSCs leading to its activation, proliferation  

and collagen production. The activated HSCs has  

an important role in fibrotic pathogenesis. VEGF  
increases several pro-fibrotic and immune cytokine  

genes in HSCs, including integrin, fibronectin,  

interferon-γ , IL-6 and IL-10 playing an important  
role in chronic schistosomiasis [8] .  

The present study highlighted the impact of  
VEGF on Schistosomiasis mansoni disease pro-
gression. More studies should be performed to  
demonstrate the impact of VEGF on Schistosomia-
sis mansoni disease progression under the effect  
of medications other than PZQ and to clarify its  
role in disease progression.  

Conclusion:  
VEGF plays an important role in chronic schis-

tosomiasis. It is used to assess the associated  

schistosomal, inflammatory, hepatic histopatholog-
ical changes. Further studies are needed to clarify  

the role of VEGF in Schistosomiasis mansoni  
disease diagnosis.  
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