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Abstract
The early phase of trichinellosis is difficult to diagnose due to the non-specificity of the signs and symptoms that may be mis-

diagnosed as alimentary intoxication or enterobacterial infection. Therefore, it is important to study early diagnostic methods for
Trichinella spiralis infection to allow medical intervention at early stages of the disease. Coproantigen has become an important

alternative method for the diagnosis of intestinal infections caused by either protozoa or helminths. To investigate the sensitivity of
coproantigen detection in comparison with other traditional serodiagnostics, the following techniques were performed on T. spiralis

infected rats: examination of the stool for Trichinella adult or newborn larvae, detection of coproantigen by capture ELISA and PCR,

ELISA for detection of Trichinella antibodies in serum and PCR for detection of Trichinella DNA in the serum. We found that Trichinel-

la coproantigen by ELISA and PCR show positivity from 1st day until 9th day post infection (P.I.). PCR detected T. spiralis DNA in serum

from 5th day P.I.. Trichinella antibodies in sera detected by ELISA technique show positivity starting from 10th day P.I. till the end of the

experiment. No Trichinella adults or larvae were detected in stool. In conclusion, early diagnosis of T. spiralis showed higher sensitivity by copro-PCR and copro-ELISA followed by detection of T. spiralis DNA in serum then detection of T. spiralis antibodies in serum.
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Introduction
Trichinellosis is a zoonosis acquired by the ingestion of under-

cooked meat containing the infective larvae of Trichinella spiralis.
Trichinellosis continues to be a public health concern throughout

the world. It has been estimated that 11 million people worldwide

could be infected [1]. Murrell and Pozio [2] reported that there is

an increase in the occurrence of infection among pigs and wildlife,
with a consequent increase among humans in the past 10 years.

Trichinellosis is of such varied symptomatology that includes ab-

The diagnosis of intestinal infections by detection of parasite-

specific antigens in faeces (coproantigens) is an approach applied
to a broad range of infectious organisms [6]. This new approach

has been implemented for intravital diagnostics of taeniasis and

echinococcosis. The highest degree of coproantigen excretion is
during the progressive growth and maturation of the adult worms
with increased shedding of surface antigens that is associated with
a higher metabolic rate just before patency [7,8].

The main advantages of the coproantigen assay over other di-

dominal pain, diarrhea, fever, myalgia and periorbital oedema and

agnostic methods are that coproantigens indicate the current in-

to diagnose due to the non-specificity of the signs and symptoms

and their numbers. In addition, they are detected earlier than anti-

it resembles other conditions such as nephritis, encephalitis, myositis and tetanus. Particularly, the early phase of infection is difficult
that may be misdiagnosed as alimentary intoxication or enterobacterial infection [3].

Diagnosis of trichinellosis relies largely on the serodiagnostic

fection only. Moreover, coproantigen excretion is closely correlated

to the presence of intestinal immature and mature parasite stages
bodies and it does not depend on the ability of the host to develop
antibody response [9].

Studies on coproantigens indicated that they are resistant to

procedures to detect antibodies which are of great value but unfor-

degradation by faecal enzymes, protease-insensitive and remain

treatment would be most effective [4]. Moreover, the detection of

condition; and thus coproantigen detection is useful even on fae-

tunately most of the diagnostic methodologies have not been able

to detect the early phase of the infection when an anti-parasitic
Trichinella circulating antigens in the serum needs an extremely
sensitive and stable system to detect minute quantities of circulat-

ing antigens as it fluctuates widely at various periods post infection. Therefore, it is mandatory to use; otherwise, false negative
results may be easily obtained [5].

active after formalin treatment and even contamination by bacteria and fungi [10]. They also could be detected regardless of faecal
ces excreted more than 1 week previously [11].

Moreover, coproantigens are heat stable. This heat stability may

be due to their highly glycosylated nature, which may also protect
any protein core. Such stability is of practical importance in epide-
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miological studies. In addition, faeces could be heated before testing to render them bio-safe for handling and preventing accidental
infection [12].

An important recent advance has been the development of copro

polymerase chain reaction (copro-PCR) by amplification of parasite
derived DNA from faeces with reportedly high sensitivity and speci-

ficity [13,14]. In recent years, a new diagnostic approach based on

the detection of parasite DNA by PCR have been developed for early
diagnosis of hook worms [15] and filariasis [16].

Therefore, this work aimed to investigate coproantigens detec-

tion as a possible diagnostic tool for early diagnosis of T. spiralis infection in experimental animals in comparison to other traditional
serodiagnostics.

Materials and Methods
Ethics statement
Animals used in this study were housed and maintained in ac-

cordance with the institutional and national guidelines. The experi-

mental study was carried out in Medical Parasitology department,

Faculty of Medicine, Tanta University. All animal procedures reported herein were reviewed and approved by the Research Eth-
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present in the stool supernatant. A second anti-rat IgG- goat an-

tibody peroxidase conjugate diluted 1: 1000 is then added which
sandwiches the captured antigen. The reaction is visualized by the

addition of the chromogen tetramethylbenzidine (TMB), which
develops a blue color in the presence of the enzyme complex and

peroxide. The stop solution is added which changes the blue to a
yellow endpoint color. The absorbance of the specimen was mea-

sured at 450 nm within 30 minutes after addition of the stop solu-

tion. The negative reaction is colorless and indicates that none or

undetectable level of Trichinella antigen is present in the sample

tested. The positive reaction develops yellow color of variable intensity. Absorbance reading of 0.12 optical density (OD) units and
above indicates positive samples [4,20].

Detection of Trichinella spiralis DNA in stool by copro polymerase chain reaction (copro PCR)
PCR is based on amplification of DNA fragment then detection

of nucleotide sequence typical to T. spiralis. The following steps
were done.

DNA extraction
DNA extraction was done according to Ausubel., et al. [21]

ics Committee, Quality Assurance Unit, Faculty of Medicine, Tanta

using DNA extraction kit; QIAamp® DNA Mini Kit (QIAGEN, Ger-

Animals and experimental design

Mini Kit removes these substances through the action of a reagent

University.

A total of 110 male Swiss albino rats, 6 - 8 weeks old, weighing

150 - 200 gram each were used. One hundred rats were experimen-

many). Stool samples typically contain many compounds that can

degrade DNA and inhibit enzymatic reactions. The QIAamp DNA

that efficiently adsorbs inhibitors. Then allow proper storage of
the extracted DNA at -20°C.

tally infected with T. spiralis while ten rats remained uninfected as

PCR amplification protocol

blood was collected from the vena cava in a clean, dry tube then se-

The kit included 1.25 ml Nuclease-Free Water and 1.25 ml PCR

performed daily from the first day up to the 10 day post infection

action buffer (pH 8.5), 400 μM dATP (Deoxyadenosine triphos-

a control group. Each time, five infected rats were isolated where
their faeces were collected then, these rats were sacrificed and the
rum was collected into small plastic eppendorfs. The samples were
stored at – 20ºC until used. Specimens’ collection from rats was
th

(P.I.) then every other day until the end of the experiment. Then the
following techniques were performed: parasitological examination

of the stool and detection of coproantigen by ELISA and PCR; detec-

PCR Master Mix kit (Promega, USA) was used for PCR reaction.

Master Mix. PCR Master Mix is a premixed, ready-to-use solution

containing 50 units/ml of Taq DNA polymerase supplied in a re-

phate), 400 μM dGTP (Deoxyguanosine triphosphate), 400 μM

dCTP (Deoxycytosine triphosphate), 400 μM dTTP (Deoxythymidine triphosphate), 3 mM MgCl2 and reaction buffers at opti-

tion of T. spiralis DNA in the serum by PCR and detection of T. spiralis

mal concentrations for efficient amplification of DNA templates

Trichinella spiralis infection

TATG- 3´), which were derived from Trichinella spiralis 1.6- kb

antibodies in the serum by ELISA technique.

Rats were infected with Trichinella spiralis larvae in a dose of

1000 larvae orally according to Dunn and Wright [17]. The strain of
Trichinella spiralis was isolated from infected pork meat obtained

from Cairo abattoir and maintained in the laboratory of Medical
Parasitology department, Tanta Faculty of Medicine by consecutive
passages through rats and mice.

Parasitological examination of the stool
A wet mount preparation technique was performed to identify

larvae or adults of T. spiralis [18]. Systematically, the entire cover
area was scanned using the 10× objective lens.

Preparation of faecal extracts

Stool samples were weighed and thoroughly homogenized with

3 volumes of cold phosphate-buffered saline (PBS) plus 0.05%
Tween-20. Each sample was then shaken vigorously to form homog-

enates and centrifuged for 15 minutes at 1200 rpm at 4ºC. Super-

natants were collected and kept at –20ºC. until used for T. spiralis
coproantigen detection by both ELISA and PCR [19].

Detection of T. spiralis coproantigen by capture Enzyme linked
immunosorbent assay (Capture ELISA)
Capture ELISA was used for the determination of Trichinella

coproantigen using T. spiralis Antigen Detection- Microwell ELISA

(Immuno-Biological Laboratories, Inc., USA). It is a sandwich ELISA
using anti- Trichinella polyclonal antibodies to capture the antigen

by PCR. The two primers used were PRA200 (5´- CTTGTAAAGCGGTGGTGCGTA -3´) and PRA800 (5´- AGGTAATGTTTGCCTCTC-

repetitive DNA sequence [22]. The specific primers were supplied
by Sigma (UK) as lyophilized powder to be reconstituted upon

use. Each primer was dissolved in 100 μl. sterile nuclease free wa-

ter (Promega, USA). PCR was performed according to the method

described by Stensvold., et al. [23] and Duenngai., et al [24]. The
amplified products were analysed by electrophoresis in 2% agarose gels (Hispangr, Burges, Spain) and detected by staining with
ethidium bromide in concentration 10 mg/ml (Amersco, USA).

Detection of Trichinella spiralis antibodies in serum by ELISA
assays
ELISA technique was used for qualitative detection of antibod-

ies using T. spiralis Anti-rat IgG ELISA (Immuno-Biological Labora-

tories, Inc. USA) in which microtiter plate wells were coated with

T. spiralis excretory/secretory (E/S) antigens partially purified in

conditions capable of maintaining the antigens’ native form. Diluted control and test sera are distributed in the wells, allowing

any T. spiralis antibodies that are present to bind to the adsorbed

antigen. After washing the wells to remove all unbound sample
material, horseradish peroxidase (HRP) conjugated anti-rat IgG
antibodies at a 1/10.000 dilution is then added to each well. This

conjugate binds to the captured T. spiralis specific antibodies. The
immune complex formed by the bound conjugate is visualized by

adding Tetramethylbenzidine (TMB) substrate as color change.

Absorbance at 450 nm is read using an ELISA microwell plate
reader. Absorbance reading of 0.12 OD units and above indicates
positive samples [25-27].
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Detection of T. spiralis DNA in serum

Detection of T. spiralis coproantigen in stool of rats using capture ELISA technique

The technique used for detection of T. spiralis DNA in serum is the same as that used

for detection of T. spiralis DNA in stool [28].
Statistical analysis

Quantitative data regarding mean ± standard deviation (SD) were analyzed by ANOVA

using the software package Graphpad Instat version 3. P values lower than 0.05 were
considered statistically significant.

Results

The optical density values as compared to that of the control group were presented

in table 1. The cut- off value was 0.12. The mean optical density values showed positivity
from the 1st day P.I. and reached their peak on the 5th and 6th days P.I.. The sensitivity of ELI-

SA technique in measuring coproantigen level ranged from 60% to 80% in the first 3 days
post infection, then achieved 100% sensitivity from 4th day to 9th day post infection. The

sensitivity decreased from 10th day till the end of the experiment. Control group showed

negative results. It also showed that the mean optical densities of T. spiralis coproantigen

of rats using ELISA technique in the middle and last 10-days of the experimental period

Parasitological examination of the stool
No T. spiralis larvae or adults were detected in the stool of all rats examined all over

were significantly lower than those in the first 10 days.

the experimental period.
Days post
infection
Mean OD

1

0.16

2

0.21

3

0.32

4

0.53

5

0.92

6

0.95

7

0.82

8

0.022

0.021

0.026

0.47

0.14

0.14

0.15

0.14

0.15

0.041

0.029

0.033

0.048

Maximum
OD

0.27

0.29

0.38

0.58

0.99

0.99

0.87

0.50

Sensitivity
P value

		

40%

0.10

80%

0.29

100%

0.47

100%

0.87

100%

0.91

100%

0.77

100%

0.40

100%

0.37

100%

0.08

40%

0.08

30%

<
0.05*

0.08

30%

0.1

18

0.019

0.033

0.11

16

0.017

0.028

0.11

14

0.03

0.064

0.11

12

0.42

0.078
0.09

10

0.47

S.D.

Minimum
OD

9

0.07

30%

0.1

0.05

20%

20

0.09

22

24

26

28

30

0.018

0.06

0.06

0.06

0.05

0.05

0.027 0.019 0.016 0.006 0.013

0.12

0.12

0.09

0.09

0.06

0.08

0.06

10%

0.04

10%

<
0.01*

0.04
0%

0.04
0%

0.04
0%

0.04
0%

Table 1: The mean optical densities of T. spiralis coproantigen using ELISA technique in rats experimentally infected with T. spiralis.

* Significant

Detection of T. spiralis coproantigen in stool of rats by copro PCR
It was found that stool samples of rats infected with T. spiralis were positive for PCR

detection of T. spiralis DNA giving positive bands at 425 bp from the 1st day post infection

and onward till 9th day post infection (Figure 1 and 2). So, examination of stool samples

showed the same results by using both PCR for detection of T. spiralis DNA and ELISA for

detection of Trichinella coproantigen (Positive from 1st day till 9th day P.I.).

Figure 2: Electrophoretic patterns of an ethidium bromide-stained 2% agarose

gel under UV light illumination showing PCR products of T. spiralis DNA from stool
samples of infected rats. M: marker ladder. Lanes 1 - 4 represent positive bands at
425 bp on days 6 - 9 P.I.. Lane 5 represent negative sample on 10th day P.I.

Figure 1: Electrophoretic patterns of an ethidium bromide-stained 2% agarose
gel under UV light illumination showing PCR products of T. spiralis DNA from
stool samples of infected rats. M: marker ladder. Lanes 1 - 5 represent positive
bands at 425 bp on days 1 - 5 P.I.

Detection of T. spiralis DNA in sera of infected rats by PCR
It was found that serum samples of rats infected with T. spiralis were positive for PCR

detection of T. spiralis DNA giving positive bands at 425 bp from 5th day post infection
and onward till the end of the experiment (Figure 3 and 4).
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Figure 3: Electrophoretic patterns of an ethidium bromide-stained 2% agarose

Figure 4: Electrophoretic patterns of an ethidium bromide-stained 2% aga-

on day 4 P.I. Lanes 2 - 5 represent positive bands at 425 bp on days 5 - 8 P.I.

positive bands at 425 bp on days 9 - 13 P.I.

rose gel under UV light illumination showing PCR products of T. spiralis DNA

gel under UV light illumination showing PCR products of T. spiralis DNA from se-

from serum samples of infected rats. M: marker ladder. Lanes 1 - 5 represent

rum samples of infected rats. M: marker ladder. Lane 1 represents negative sample

Detection of T. spiralis antibodies in sera of infected rats using ELISA technique
The optical density values as compared to that of the control group were shown in

table 2. The cut- off value was 0.12. The mean optical density values showed positivity
starting from 10th day post infection till the end of the experiment. The sensitivity of the

test was low in the first five days ranging from 10% to 30% then it increased from 50%
Days post
infection
Mean OD
S.D.

Minimum
OD

Maximum
OD

Sensitivity
P value

		

Discussion

to 80% from 5th day to 10th day post infection. While it achieved 100% sensitivity from

12th day post infection till the end of the experiment. Control group showed negative

results. The mean optical densities of T. spiralis antibodies in sera of rats using ELISA
technique in the middle and last 10 days of the experimental period were significantly
higher than those of the first 10 days.

1

2

3

4

5

6

7

8

9

10

12

0.06

0.06

0.09

0.09

0.10

0.11

0.11

0.11

0.11

0.12

0.28

14
0.39

16
0.35

18
0.33

20

22

0.41

0.42

0.019 0.027 0.018 0.029 0.028 0.026 0.025 0.019 0.030 0.026
0.04

0.04

0.06

0.05

0.06

0.05

0.07

0.08

0.06

0.06

0.029

0.043

0.029

0.023

0.023

0.09

0.12

0.12

0.15

0.15

0.14

0.15

0.14

0.15

0.14

0.32

0.44

0.39

0.37

0%

10%

10%

20%

30%

50%

50%

50%

70%

80%

100%

0.22

<
0.001**

0.32

0.29

0.30

24
0.45

26
0.48

28

30

0.42

0.51

0.38

0.04

0.36

0.023

0.037

0.028
0.35

0.45

0.45

0.46

0.49

0.55

0.45

0.56

100% 100% 100% 100%

100%

<
0.001**

0.42

0.40

0.04

100% 100% 100% 100%

Table 2: The mean optical densities of T. spiralis antibodies in sera using ELISA technique in rats experimentally infected with T. spiralis.

** Highly significant

Diagnosis of T. spiralis infection relies largely on antibody detection by serodiagnos-

tic procedures that are of great value, but unfortunately their maximal positive rates
were not reached until at least 3 - 4 weeks P.I. and the persistence of antibodies for long

periods limits the suitability of these tests [29]. Thus, up till now, there is no accurate

method to diagnose trichinellosis at the early stages of infection. This drawback may
limit medical intervention at early stages of disease [4]. The present work was designed
to study sensitive diagnostic methods for early detection of T. spiralis infection by track-

ing the existence of T. spiralis antigen in stool and serum of infected rats in comparison
to the onset of antibodies formation in serum.

In this work, parasitological examination of the stool revealed no T. spiralis larvae or

adults in the stool of all rats examined all over the experimental period. Näreaho [30]

stated that adult worms or larvae are difficult to be detected in the stool because they
tend to be degenerated.

Concerning T. spiralis coproantigen, it could be detected in the present study in in-

fected rats using capture ELISA technique starting from the first day P.I. then increased
gradually to reach its peak on the 5th and 6th days P.I.. No antigen was detected in the

stool during the 3rd and 4th weeks P.I. probably because at this stage all worms have
already been expelled and the larvae have already reached the tissues. These results

were confirmed by Boulos., et al. [4] who suggested that the detected antigen could
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be associated with the turnover of the parasite surface, degener-
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Espino., et al. [42] stated that coproantigens of F. hepatica are

ated larvae or adults expelled in the stool or it may be excretory/

detectable several weeks before egg excretion and before detec-

tigen in faecal extracts using ELISA technique and were able to de-

intestinal phase, in surveys and also in Trichinella outbreaks. Also,

secretory product of the parasite. However, Nuñez and Venturiello
[31] and Nuñez., et al. [19] determined the presence of parasite an-

tect considerable levels of antigen only on the second day P.I.. The

negative results after the 9 day P.I. in the present experiment can
th

be explained in many ways: first, it is possible that the amount of

antigen released by the parasite is too low to be detected; second,
it is probable that negative results are due to immune complex formation between coproantigens and coproantibodies and third, the
loss of some E/S products may be inevitable in faeces may because

of a variety of microorganisms and active enzymes from the gut,

that might damage the specific epitopes involved in the detection of
Trichinella antigens by the assay [32,33].

Bungiro and Cappello [7] demonstrated the ability of the capture

ELISA to detect hookworm coproantigens early in the prepatent period and in low intensity infections that might not be detected by

tion of circulating antigens. Regarding trichinellosis, coproantigen detection is a simple method that can be helpful during the

coproantigens rapidly disappear from faeces after treatment, so it

is a good marker of active infection and for follow up of effectiveness of treatment [4].

In the present study, it was found that PCR of serum samples

of infected rats were positive for T. spiralis DNA from the 5th day

post infection and onward till the end of the experiment. T. spiralis
DNA detection has often been related to the presence of the migra-

tory larvae in the blood and the presence of larvae in close contact
with the tissues of the host [36]. Many studies on the detection of

antigens shed by T. spiralis migratory larvae into the blood have
been reported [28,43,44]. They showed that PCR could detect the
presence of migratory larvae in blood from 5th day up to at least

14th day post infection while Caballero- Garcia and Jimenez- Car-

conventional microscopy, allowing for more accurate estimates of

doso [45] could detect migratory larvae in blood from 5th day up to

of other parasites such as Strongyloides ratti [34] in rats, Fasciola

spiralis DNA was detected from the 6th to the 14th day post infec-

hookworm prevalence. Coproantigen ELISAs have also been report-

ed to be a sensitive, specific and rapid procedure for the detection

hepatica in infected animals [35], Echinostoma caproni [36] and Teladorsagia circumcincta [33] in sheep.

In the present study, it was found that PCR of stool samples of

infected rats were positive for T. spiralis DNA from the first day post
infection and onward till the 9th day post infection after which it

became negative till the end of the experiment. The failure of coproantigen detection in the late samples could be explained by the low

concentration of coproantigens. The high metabolic activities dur-

17th day post infection. Furthermore Perret., et al. [46] assess the

presence of new born larvae by the polymerase chain reaction. T.

tion. They explained the presence of T. spiralis DNA from 6th day P.I.

by the presence of migratory larvae or their products in the blood

stream from the onset of production of newborn larvae until the
expulsion of adult worms. These results are consistent with the
biology and life cycle of T. spiralis, in which life span of adult in rats

is 10 - 20 days. In addition, Trichinella females are the most fecund
during the first week of larval production [19].

While the discrepancies between the last day of T. spiralis DNA

ing the early fast growing phase of the worms might be responsible

detection in our experiment and other studies are likely due to

Deplazes., et al. [38] stated that PCR-based diagnosis of intesti-

did not give consistently positive results. Therefore, the ability to

for the high concentrations of coproantigens [37,38].

nal infections has to be implemented within a diagnostic strategy
while Eckert and Deplazes [39] suggested the use of copro-ELISA as

a primary screening test, and copro-PCR as a secondary confirma-

the efficiency of extraction from the blood samples with low num-

bers of migratory larvae as occurred in the latter samples, which
detect circulating larvae by PCR depends on both the density of

larvae in the bloodstream and on the amount of blood used for
DNA extraction [28,45]. Arriaga., et al. [44] demonstrated that an

tory test. Deplazes., et al. [38] stated that although PCR technique is

increase in circulating antigen was followed by an increase in an-

samples; an important consideration in the design of control and

This could be explained by the formation of immune complexes

sensitive enough to detect parasite-specific DNA from a very small
amount of the parasite, it is not suitable for large scale screening of

surveillance systems. Thus, PCR based techniques are well suited
as confirmatory tools [40]. Deplazes., et al. [41] stated that coproantigen stability is a prerequisite for the usefulness of its detection
not only in fresh but also in weathered samples from the environ-

ment. It has been documented that helminth coproantigens could
be stable for at least 5 days at room temperature [12].

Mathis and Deplazes [14] reported that copro-DNA detection by

PCR have been successfully developed and evaluated for the diag-

nosis of Taenia. Diagnosis during the prepatent period is one of the

tibody levels with the subsequent decrease in free antigen. Similar
results were obtained in rat trichinellosis by Todorova., et al [47].
which in turn are eliminated by the host, as has been reported to
occur in human trichinellosis.

In the present study, detection of T. spiralis antibodies in sera of

rats using excretory/secretory (E/S) antigen by ELISA technique,

started from the 10th day P.I. till the end of the present experiment.
These results are in agreement with those reported by Nunez., et

al [19]. They showed that serum T. spiralis antibodies were de-

tected from 10th day P.I. onwards. Also, Perret., et al. [46] stated
that the early antibodies were detected on 11th day P.I. and de-

advantages of coproantigen detection assays because, at this stage,

creased from 48th day P.I.. However, earlier results were described

nococcus granulosus and it was sensitive to detect low pre-patent

bodies increased rapidly during the first three weeks of infection.

diagnosis is impossible by a standard faecal egg examination meth-

od. Copro-PCR was also assessed for prepatent infection of Echiworm burden to the degree that it has the ability to amplify non-

egg associated DNA of E. granulosus [13]. Moreover, coproantigen

by Näreaho [30] who detected the first sign of seroconversion as

early as one week post infection then the levels of Trichinella antiOthers described late T. spiralis antibodies seroconversion to positive approximately of 3 weeks P.I. [48]. While Murrell., et al. [49]

detection assay could be performed safely with samples containing

observed late seroconversion varying between 5 and 18 weeks P.I.

coproantigen detection assay has been developed because the eggs

against T. spiralis showed a significant relation with the infecting

infective parasite eggs as in the diagnosis of E. multilocularis during
the patent period in the definitive host. Therefore, a heat-resistant

of E. multilocularis lose infectivity after incubation at 44°C for 12h
[9]. Johnson., et al. [33] stated that this heat-based treatment of fae-

cal supernatant is beneficial in reducing the possible cross-reactivity between T. spiralis and other gastrointestinal nematodes.

in Trichinella infected horses. This discrepancy could be explained

by Serrano., et al. [50] who reported that the antibody response
dose and intensity of infection or it may be due to the use of different hosts.
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In experimental murine trichinellosis, Kolodziej-Sobocińska., et

al. [51] stated that T. spiralis specific antibodies lasted for 7 months
P.I.. In human trichinellosis, the persistence of antibodies has been

demonstrated for as long as one year [43,52] and even up to three
years post infection [53]. The possible explanation is that the antibody response to T. spiralis is known to be elicited by the muscle

larvae and Trichinella antigen can enter the peripheral circulation

directly via the circulatory rete on the surface of the nurse cell. The
consistent release of circulating antigens by the larvae as well as

degradation of larvae by inflammatory cells may play a major role
in sustaining the long-lasting antibody response until calcification
of the parasites [54-56].

Conclusion

In conclusion, our results clearly showed the sensitivity of detec-

tion of Trichinella coproantigens (which is more sensitive using PCR
than ELISA) that can be implemented in early diagnosis or during
the prepatent period. Together with its easy safe manipulation, this

assay could be an ultimate tool for understanding the epidemiology

of many parasites and for assessment of subsequent control mea-

sures. Moreover, the assay could serve as a useful tool for monitor-

ing parasite development and changes in parasite burden during
an experimental infection, leading to further understanding of the
parasite’s biology and the host-parasite relationship.
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