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ABSTRACT 

Recently, detection of Fasciola antibodies were used 
for the diagnosis of active infection in human. The present 
study aimed to evaluate the humoral immune responses 
associated with Fasciola Infection in human serum using 
specific antigen. Serum samples from 108 individuals with 
fascioliasis and 36 non-infected individuals were used. The 
Fasciola gigantica adult worm antigen preparation (FW AP) 
was used to evaluate humoral immune responses (lgM and 
lgG). Total anti- Fasciola IgM were detected in 91 (84.2%) 
of 108 serum samples, other 17 samples (15.8%) were 
negative for IgM. Total anti- Fasciola IgG were detected in 
76 (70.3%) of 108 serum samples, other 32 samples (29.7%) 
were negative for lgG. both total anti-Fasciola lgM and total 
anti-Fasciola lgG were detected in serum of 100 cases 
(92.5% ). The antibody was detected in serum using ELISA 
with degrees of sensitivity (84%), specificity (86%) for IgM. 
the ELISA assay sensitivity for JgG was (71 %), specificity 
(83% ). So. ELISA technique a simple and rapid 
immunoassay for detection antibodies during the prepatent 
period before the occurrence of damage to the liver. 
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INTRODUCTION 

Human fascioliasis is a zoonotic disease caused by trematodes of 
the genus Fasciola. most commonly the two species. Fasciola hepatica 
and Fasciola gigantica. It has been considered an important veterinary 
disease. The World Health Organization now recognizes human 
fascioliasis as an important human parasitic disease [Mas-Coma, 
(1999)). that occurs worldwide causing important economic losses to 
sheep and cattle. in commercial herds [Mauro et al., (2007)). Human 
infection has been reported worldwide (Carrada-Bravo, (2003)). It 
produces lesions of the liver and bile ducts. Infected animals are the main 
source for human fascioliasis, and sheep is the main reservoir for human 
contamination (EI-Shazly et al., (2002)). As many as 17 million people 
in the world. mostly children, are thought to be infected by F. hepatica 
(Hopkins, (1992)). Humans are usually infected by the ingestion of 
aquatic plants that contain the infective metacercariae (Hillyer, (1998)). 
Because the disease is worldwide in distribution and has varied clinical 
presentations. medical personnel should be a"'-are of the possibility of 
infection in all geographic areas. A high index of suspicion requires 
establishing an early diagnosis and appropriate treatment [Rabin Saba, 
(2005)). Diagnosis of fasciolosis is based on clinical findings and 
laboratory tests. The most reliable means is the finding of eggs in stool of 
infected individual despite the overwhelming consensus that this method 
is not wholly reliable (Hillyer, (1998}). Serological diagnosis is preferred 
particularly since anti-Fasciola antibodies can be detected as early as 2 
weeks post infection and can thus facilitate early chemotherapeutic 
intervention [Hillyer, (1998)). The aim of the present study was the 
evaluation of humoral immune responses associated with Fasciola 
infection in human using Fasciola gigantica adult worm antigen 
preparation (FW AP). All individuals were diagnosed using 
parasitological methods of Fasciola eggs in stool. 

MATERIALS AND METHODS 

Study Subjects: 
A total of 144 Egyptian individuals were included in the present 

study. They were 64 males and 80 females (age range; 4 to 65 years; 
mean 24 years). All individuals were diagnosed by parasitological 
methods for demonstrating Fasciola eggs in stooL they were I 08 



Humoral Immune Responses. 121 

individuals showing Fasciola eggs in their feces. and the remaining 36 
individuals were: 31 healthy individuals (No parasite infection as 
diagnosed by stool examination) and 5 samples from other parasite were 
used as negative controls (n=36). 

Fasciola antigenic extract preparation. 
Fasciola gigantica adult worm antigen preparation (FWAP) was 

prepared as described by [Hillyer & Santiago de Weil (1977)). Briefly, 
adult F. gigantica, obtained from condemned bovine liver in local 
abattoir at Damietta, were washed repeatedly in cold 0.0 I M phosphate
buffer saline (PBS: pH 7.4), over I h, to eliminate trace of bile and blood. 
The worms were then homogenized (2500 revolutions/ min for 20 min) 
in a glass homogenizer fitted with a Teflon pestle and held on ice; during 
the homogenization the pestle was slowly moved up and down to ensure 
all the worm tissue homogenized. The homogenate was centrifuged 
{7500 x g for lh at 4' C). The protein content of a sample of the 
supernatant solution was then determined (Lowry et al., (1951 )) before 
of the supernatant (FW AP) was split into a!iquots and stored at -20 · C 
until use. 

Detection of lgG and IgM using ELISA. 
After optimization of the reaction conditions, flat-bottomed, 

polystyrene. micro-titer plates (Coming Life Sciences, Acton, MA) were 
coated with the FW AP {2.5 j.!g/well in carbonate-bicarbonate buffer, pH 
9.6). After blocking, 50 J.!] {per well) of I :200-dilution, in PBS with 
0.05% (v/v) Tween 20 (PBS-T20), of a human serum samples were 
added to each well. Serum from healthy human used as negative controls. 
The plates were incubated at 3 7°C for 2 h, washed. and then incubated, at 
37"C for l h. with anti-human lgG or IgM alkaline phosphatase 
conjugate (The Binding Site. Bermingham, UK.) diluted I :500 in 0.2% 
(wt/v) Bovine Serum Albumin in PBS-T20. After washing, the substrate 
was added and the plates incubated for 30 min at 37"C. Optical densities 
(O.D) were read at 490 nm using a micro-plate auto-reader (Metertech 
Inc. USA). The cut-off O.D for ELISA positivity was set as mean O.D 
plus three S.D. for the sera from healthy subjects. 
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RESULTS 

Detection of anti-Fasciola IgM and anti-Fasciola IgG antibodies in 
Serum Using ELISA. 

Serum samples from I 08 individuals with fascioliasis were tested 
by ELISA for detection of human anti-Fasciola lgM and anti-Fasciola 
lgG antibodies. The anti-Fasciola lgM was detected in 91 (84.2%) serum 
samples of the 108 samples tested, while it was not detected in 17 
(15.8%) serum samples (Figure 1). The anti-Fasciola lgG was detected 
in 76 (70.3%) serum samples of the I 08 samples tested. while it was not 
detected in 32 (29.7%) serum samples (Figure 1). The positive cases for 
both total anti-Fasciola IgM and total anti-Fasciola lgG were detected in 
100 (92.5%) of their serum samples. while they were not detected in 8 
(7.5%) individuals showing eggs in their stool as shown in Figure 2. 
However anti-Fasciola lgM only was detected in 24 (22.2%) serum 
samples, anti-Fasciola IgG only was detected in 9 (8.3%) serum samples 
Both anti-Fasciola lgM and anti-Fasciola lgG positive in the same serum 
samples were detected in 67(62%) as shown in Figure 3. There was a 
significant correlation between optical density o!' lgG with lgM positive 
in the same serum samples (r = 0.734, p ·~ 0.0.000!, n=67) Figure 4. The 
performance characteristics of ELISA as a rapid diagnostic assay of 
fascioliasis based on IgM and IgG detection in serum samples, revealed 
that sensitivity (84%; 7!%) and specificity (86%; 83%) respectively 
among 36 controls. Positive predictive value (PPV) (95%; 93%), 
negative predictive value (NPV) (65%; 49%) and efficiency of the test 
was (85; 74%); respectively (Tabell & 2). 
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Fig. (I). Detection rate of anti-Fasciola lgM and anti-Fasciola IgG in l 08 
positive anti- Fasciola serum samples (patients with Fasciola 
eggs in stool). 
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Fig. {2). Detection rate for both total anti·Fasciola lgM and total anti· 
Fasciola !gO in 108 fascioliasis sera (patients with Fasciola 
eggs in stool) 
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Fig. (3). Detection rate of anti-Fasciola lgM only. anti-Fasciola IgG only 
and (!gM & lgG) combined in the same sera of 108 infected 
patients sera (patients with Fasciola eggs in stool). 
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Fig. (4). Correlation between positive anti-Fasciola IgG and positive anti
Fasciola lgM in the same serum samples using ELISA (r = 
0.734, p < 0.0001, n=67). 

Table I. The characteristics of ELISA for the detection of anti-Fasciola 
lgM antibody in comparison with Fasciola eggs in stool. 

Fasdola-IgM 
Stool analysis + . 

Positive 91(a) 17(c) . 
Ne alive S(b) 31(d) 

Total 96 48 

Sensitivit:y =a I (a+ c) x 100 = 91/108 x 100= 84% 
Specificity= dl (b +d) x 100 = 31/36 x 100= 86% 

Number 

108 
36 
144 

Efficiency= (a+ d) I (a+b+c+d) x 100 = 122 I 144 x 100= 85% 
Positive predictive value= a! (a+ b) xl 00 = 91/96 x I 00 = 95% 
Negative predictive value = d I ( c + d) x I 00 = 31/ 48 65% 
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Table 2. The characteristics of ELISA for the detection of anti-Fasciola 
lgG antibody in comparison with Fasciola eggs in stool. 

Fasciola-~~-·- I N b I 
Stool analysis 1---+---.-1 . \ urn er . 

---P=-o-s-,-.it.c-iv-e----+---:7=7{a)i3l<cfl 108 I 

i--·~·· Negative ----t~--6~(:::.;b)~ _ _l!l(d) ---\---36 ---~ 
' Total 83 , 61 \ 144 : 
l..---- __ -! ---·~···__j~~~~·~~--···~~_j 
Sensitivity: a I (a+ c) x 100 = 771108 x 100= 71% 
Specificity = dl (b- d) x I 00 = 30/36 x I 00= 83% 
Efficiency= (a+ d) I (a-rb+c+d) x 100 = I 07 I 144 x I 00= 74% 
Positive predictive value= a! (a+ b) x!OO = 77/83 x 100 = 93% 
Negative predictive value= d I (c.,. d) x 100 = 30161 = 49% 

DISCUSSION 

A high index of suspicion is required to establish a correct 
diagnosis. In areas of low endemicity, chronic cases are usually 
diagnosed coincidentally with cholecystectomy. At the least, patients 
with eosinophilia and abdominal pain should be evaluated for F. hepatica 
infestation. but physicians must remember that fasciola infestation can be 
present with a wide range of clinical syndromes. A history of ingestion of 
watercress or of other aquatic plants is important in the diagnosis, but a 
negative history cannot rule out the diagnosis (Rabin Saba, 2005). The 
definite diagnosis is confirmed only by demonstrating the parasite or its 
eggs. Clinical specimens include feces, bile, or duodenal fluid. 
Identifying parasite eggs in the feces is a simple diagnostic procedure. 
but has a low sensitivity because eggs do not appear during acute 
fascioliasis. Even in chronic forms, repeated stool examinations are often 
needed. and in many cases eggs are never detected (Graham et al., 
2001). Measurement of humoral immune responses to Fasciola antigen. 
Serum samples from 108 individuals with fascioliasis were tested by 
ELISA for detection of human anti-Fasciola lg:Vl and lgG antibodies. The 
anti-Fasciola lgM was detected in 9! (84.2%) serum samples of the 108 
samples tested. while it was not detected in 17 (15.8%) serum samples. 
The anti-Fasciola lgG was detected in 76 (70.3%) serum samples of the 
I 08 samples tested. while it was not detected in 32 (29. 7%) serum 
samples. The combination of anti·Fasciola lgM and anti-Fasciola lgG 
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positive in the same samples were detected in 67(62%) while they were 
not detected in 8 (7.5%) serum samples. This lack of immune response in 
these patients may be due to immunodeficiency; only immune response 
to anti-Fasciola lgM was detected in 24 (22.2%) serum samples and only 
immune response to anti-Fasciola IgG was detected in 9 (8.3%) serum 
samples. There was a significant correlation between optical density of 
IgG with lgM positive in the same serum samples (r = 0.734, p < 
0.0.0001, n=67). The high level of anti· Fasciola lgM and its biphasic 
pattern. High levels of anti- F. hepntica lgM have been previously 
described in rats (Wedrychowicz & Turner, 1987; Poitou et al., 1993). 
Commonly. the presence of specific IgM is said to indicate a recent 
infection. but a sequential release of antigenic products by F. hepatica 
could also explain the high level of lgM observed throughout the 
infection. Fasciola hepatica excretory secretory products (FhESP) 
specific IgM were produced from weeks post-primary infection (PPIW) 2 
with peaks in PPIW 3 and 9-10; FhESP-specific lgG increased from 
PPIW 2 to 6 and became stable afterwards (Chauvin, 1995). Antibodies 
against antigens derived from adult fluke extracts or their 
excretory/secretory products (E/S) can be detected during the first 2-4 
weeks after infection, providing a rapid and sensitive procedure for the 
diagnosis of the disease (Santiago, 1988). The antibody was detected in 
serum using ELISA with degrees of sensitivity (84%), specificity (86%) 
for lgM. the ELISA assay sensitivity for IgG was (71%) and specificity 
(83%). So, serological diagnosis is preferred particularly since anti
Fasciola antibodies can be detected as early as 2-4 weeks post infection 
during the prepatent period and can thus facilitate early chemotherapeutic 
intervention. 
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