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ABSTRACT
Toxocariasis is one of the most important zoontic diseases resulting from Toxocara canis and Toxocara cati, and
they are among the most important parasitic nematodes in the small intestine of dogs and cats and other canidae
and felidae, which accidentally infect humans. This study designed to diagnose Toxocariasis in human in some
areas of Salah El-Din Governorate using ELISA- TEST IgG and PCR techniques, and finding the relationship of
toxocariasis with age, gender, residential location, profession. In the current study 277 blood samples of people
living in different areas of Salah Al-Deen Governorate, of both sexes were teasted, their ages ranged between 1560 years, to investigate toxocariasis, using IgG test-ELISA techniques and PCR, from November to June 2019.
The number of positive serum samples for ELISA test was 22%. The infection in Tikrit and Baiji district reached
23.9%, and in Al-Alam district 17.9%, by ELISA test. The highest infection was recorded in 37-47 years old
with percentage was 23.94%, and the highest rate of infection was within males group and 36-26 years old and in
females The highest rate was among 15-25 years and 37-47 years, and it reached 21.8%, and the infection among
the uneducated group was 26.6%, and for those who owned dogs and cats, was 26.31%. The prevalence of the
nematode eggs in stool samples was 23.3% in Baiji district, while the prevalence rate in soil samples was 30% ,
45% in Baiji , and Al-Alam district, respectively. The molecular study was carried out to distinguish between
Toxocara canis and T. cati eggs using ITS gene marker of helminthes eggs after DNA samples were extracted,
which could serve as an effective genetic marker for identifying Toxocara spp. Which are closely related
formally so that they cannot be distinguished from each other. The results of current research were absence of
diagnostic gene in studied samples indicating that they are different types of worms and contain different
diagnostic genes.
Keywords: Toxocara canis, Toxocara cati, Epidemiology, and diagnosis.

Introduction
Toxocara canis(Werner, 1782) Johnston, 1991 and T.
cati (Schrank, 1788) Brumpt, 1927 belong to
Nematoda phylum, Chromadorea class, Ascarididae
family. Toxocariasis is among the most important
zoonotic diseases resulting from T. canis and T. cati
[1].
Humans are accidentally infected with toxocariasis,
especially children, by eating food contaminated with
worm eggs, work in soil and contact with dogs and
cats. As these eggs hatch in the front part of small
intestine the hatched larvae penetrates the mucosa of
intestinal wall and are transported by blood or lymph
to visceral organs such as liver, heart, lungs and
kidneys cause Visceral Larva Migrans (VLM) and
sometimes migrate to eyes causing Ocular Larva
Migrans (OLM), and the migration of these larvae
into different organs causes pathological symptoms
such as fever, increase in acidophilus, and other
symptoms similar to asthma [2].

Due to lack of sufficient information on
epidemiology of human toxocariasis in Iraq [3,4] or
diagnosis of worm eggs in soil [5] [6]. this study was
designed to diagnose toxocariasis in human in some
areas of Salah El-Din Governorate using ELISA- test
IgG and PCR techniques, and finding the relationship
of toxocariasis with age, gender, residential location,
occupation.

Materials and methods
A- Epidemiological study
1- Location and duration of study: The study was
conducted in the district of Tikrit, Baiji and al-Alam
in Salah El-Din governorate from the beginning of
November to June2019, information was collected
from people according to a questionnaire that
included name, gender, age, it was carried out in Baiji
General Hospital, Al-Alam Hospital, and private
laboratories in Tikrit.
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blank 200 μl , sample 200 μl and standard 200 μl
that’s all mix with DNA extraction 2 μl from sample
and 2 μl from standard, then a second mixing of
samples was carried out using a mixer. Samples were
left at room temperature for 5 minutes, And extracted
the mix immediately.
The gene was not found in our samples because we
touch these samples from deferent places from
original study.
Statistical analysis: Statistical analysis was performed
using Chi-square test (X2) and level of significance
of differences between the rates was estimated using
one way ANOVA followed by Duncan test.

2- Blood samples Collection: 277 Blood samples
were collected by withdrawing 5-4 ml of venous
blood using a tourniquet. samples were divided and
placed in two types of laboratory tubes, where 2 ml of
blood sample were placed in tubes containing
anticoagulant for purpose of completing the blood
tests, and 3 ml of remaining sample was placed in a
tube devoid of any substance and left for 10 - 15
minutes at room temperature for blood to coagulate,
then centrifuged for 3500 rpm, serum was isolated
and transferred to Abendorf tubes and kept frozen at a
temperature of -20 ° C until serological tests
performed.
3-Collection of dog and cat feces: 30 samples of dog
and cat feces were collected from different areas of
Baiji district. 20 grams of stool were taken, and they
were placed in clean, sealed plastic bottles.
4-Soil samples collection: 40 soil samples were
collected, and more than 30 gm were taken from a
depth of 1-10 cm, and placed in clean plastic bottles,
and this was done during the period from April to
June from Baiji and Al-Alam regions.
B-Laboratory tests:
1- Precipitation and Flotation technique:
The survey tests consisted of examining dog faeces
and soil, which was conducted in Parasites Research
Laboratory at College of Education for women at
Tikrit University.
The sedimentation method was used in the
examination of faeces, according to [7] . The flotation
technique was used to determine worms eggs, which
depend on difference in specific density according
to[8] . In The method of flocculation with a solution
of pivot sheather: soil samples were examined
according to the method [9] .
ELISA test: The test was performed in Central
Research Laboratory at Tikrit University, using a test
kit provided by Demeditec Company with a
sensitivity of> 95% and a specificity of> 95%.
DNA Extraction
A-Extraction of stool DNA:
DNA Electrophoresis was carried out to identify the
DNA fragments after extraction or to detect the result
of PCR reaction while the standard DNA was present
to distinguish the size of the result of PCR reaction on
agarose gel.
According to Sambrook et al., 1989 Aquarose gel
was made at a concentration of 1.5g from agarose in
100 ml from SB 1X buffer.
3 μl of loading solution (Intron / Korea) was mixed
with 5 μl of the assumed DNA, the samples were
carried to the gel holes, and then exposed to an
electrical current of 7 volts for a period of one to two
hours until the dye reached to the other side.
Determination of DNA concentration: 200 microliters of Tris-EDTA (TE) was added to 3,800 μl
distilled water and mix, withdraw 10 micro-liters of it
and discard it, then added 10 micro-liters of DNA Di.
And 200 micro liters of the mixture for each sample.
The following set of tubes were prepared as follows:

Results and discussion
The study was conducted to investigate the spread of
toxocariasis in some areas of Salah al-Din
governorate from November to June in district of
Baiji, Tikrit and al-Alam. The results showed that the
rate of toxocariasis was 22%.
This result agrees with study of [10] who recorded
the incidence of toxocariasis in adults 7.3% in Iraq, In
Egypt a study was conducted in the adult group in
which the infection rate was 6.6% [11] , as for the
studies that were conducted in Salah El-Din
governorate. the infection rate was 6.98% [12] .
The highest percentage of infections was in age group
47-37 years old which was 23.943%, and lowest
percentage in 26-36 age group which was 20.932%,
Table (1).
Table (1): The percentages of toxocariasis according to
age group using ELISA technique.
Age group
15 -25
26 –36
37 -47
48 -58
total
Statistical analysis

No.of samples No.of Positive
%
tested
samples
81
17
20.987
86
18
20.932
71
17
23.943
39
9
23.076
277
61
22
Chi-Square = 0.288 P-Value = 0.962

This result indicates that this age group continues to
be exposed to infection with toxocara worms, which
work to secrete their antigens in body and thus means
spread of toxemia on a large scale.
Our current study showed that the highest unit value
extracted in the ELISA test is in 37-47 years, and 5848 years old, and this is consistent with a study [13]
which confirmed that the seroprevalence of
antibodies to Toxocara increase with age increases,
and perhaps Because of recurrence of infection that
leads to elevation of the antibody.
The highest percentage of infection was recorded in
females in age group 15-25, 47-37 and 48-58 years,
the percentage reached 21.8%, 21.8% and 21.7%
respectively, and lowest percentage was within age
group 26-36 years was 16.9%. while in males. The
highest percentage was recorded within age group 3626 years, it reached 27.2, and lowest percentage was
recorded within age group 15-25 years, which was
19.2%. No significant differences between the sexes
were recorded according to the statistical analysis
( Table 2).
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Table (2): The percentage of toxocariasis according to age groups by using ELISA technique.
Age group
male
Female
No. of sample Positive % No. of sample Positive no. %
tested
no.
tested
15 -25
26
5
19.2
55
12
21.8
26 –36
33
9
27.2
53
9
16.9
37 -47
39
10
25.6
32
7
21.8
48 -58
16
4
25
23
5
21.7
total
114
28
24.5
163
33
20.2
Statistical analysis
Chi-Square = 0.556
Chi-Square = 0.518
P-Value = 0.906
P-Value = 0.915
The results of this study agree to the findings by [12]
according to its results, the rate of the infection was
higher within female 8.37% compared to males
6.58%, and the reason may be due to the differences
in playing behavior between sexes, because they live
under the same conditions in addition to similarity of
studied areas and the pollutants that surrounding them,
and this is what exposes both sexes to developing
toxocariasis.
The results of the current study do not agree with
results of [12] , which through her study showed that
there is no relationship between the infection and
dogs and or cats keepers. A team of researchers
believes that keeping a dog as a pet without
comparing with vaccinations pets a risk factor for
toxocariasis [14].
The level of soil pollution with toxocariasis was
correlated with the numbers of dogs and cats of all
ages, as well as with social behavior, cultural level,
religious belief in addition to health awareness, which
may lead to exposure to infection, especially for
children [9].
DNA was extracted from the parasite samples found
in the feces of 30 samples from infected animals after
confirming their microscopic infection, as eggs were
completely purified by special laboratory techniques,
and then DNA was extracted from them as samples of
parasite's DNA and after confirming the presence of
DNA as in picture (1) Duplication and amplification
processes were performed for genes under diagnostic
study, but results were negative. Then the same
experiments were conducted using RT-PCR
technique to ensure correctness of the work and the
accuracy of the results, then the results were sent
outside the country to ensure the presence of genes in
samples under study and diagnostic experiment, and
they gave same results, which indicated presence of
DNA and absence of diagnostic genes and this is an
indicator, that the types of genes used to detect and
diagnose parasite in the current study are different
types of Toxocara spp. For several reasons, including
difference in environment and occurrence of genetic
variation in species to adapt to environment to which
parasite belongs, and new receptions have a gene
expression that enables them to change parasite type
according to its functional and adaptive need for that.
Diagnosis of toxocariasis relies heavily on
conventional microscopy and serological techniques,

however these techniques are largely unreliable due
to the low specificity. It may be difficult to diagnose
the presence of toxocara eggs depending on
morphological characteristics by conventional
methods [15]. Therefore, techniques based on PCR
have been developed and used to accurately identify
and diagnose toxocariasis due to its high sensitivity,
specificity, speed and usefulness[16,17] .
Several studies have been conducted using molecular
scales based on PCR and RFLP techniques to
characterize the eggs of T. canis and T. cati worms.
According to recent research, there are 11 species of
Toxocara spp. [18].
Previous studies showed that ITS2 gene sequence
transcribed from rDNA provides a good genetic
marker for molecular study in parasitic populations
[19] and that ITS is located between 18S, 5.8S, and
28S coding regions of nuclear ribosome, which has
proven useful for diagnostic purposes. At the species
level [20]. ITS sequence of other parasitic worms has
been demonstrated that can serve as an effective
genetic marker for determining T.canis from other
parasitic species[21,22].
The ITS1 and ITS2 gene segments from rDNA have
been used in several studies to distinguish between
Toxocara spp. These are closely related
morphologically so that they are indistinguishable
from each other as species[23]. [24] the qPCR
method targeting ITS sequences to identify Toxocara
egg species in stool samples, The use of the newly
developed qPCR could be considered a useful tool for
detection. of T.canis and T.cati eggs in faecal samples.
Recent studies have shown that mtDNA is a genetic
marker that can be useful in diagnosis and
verification of nematodes in general [17] .
The results of current research confirmed results of a
lot of research in that diagnostic genes differ from
one region to another, as[25,17] who confirmed that
genetic information on Toxocara parasites is very
little and limited, and there is still a need for a target
region in DNA confirmed by research. to know
accurate diagnosis of T.canis by PCR techniques.
It has been demonstrated in various studies to provide
reliable genetic markers for identifying and
distinguishing Toxocara through the ITS1 and ITS2
gene[26,27] , and in a study conducted by Bekir in
2018 in which the gene ITS2 was used and it was
shown that it is best option to identify and distinguish
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nematodes , and reported[28] that mitochondrial
ATPase 6 genes are well preserved in Toxocara
species and can be used to distinguish between
species and in molecular evolution of genes.
Therefore, there is a need to know appropriate DNA
target region (genetic marker) in order to accurately
identify nematodes by PCR technique.

picture1: Electrophoresis of DNA extract products,
agarose gel by concentration 1% samples is a
representation of DNA.

References
public parks in eastern spain . J . Helminthol ., 75 :
169 – 173 .
10. Woodruff , A . W .; waston , J .; shikara , I .;
Al – Azzi , N . S . H .; Al- Hadith , T . S .; Al –
Adami . S . B . H . and woodruff , P . W . R .
(1981) . Toxocara ova in soil in the Mosul district ,
Iraq , and their relevance to public health measures in
the Middle east . Ann . Trop . Med . parasitol., 75 (5) :
555 – 557 .
11. Safar, E.H,; Abd-el Ghaffer ,F.M.; Saffer ,S.
A.; Makled ,K. M.; Habib, K. S.; el Abiad, R. and
El Shabrawy ,E. (1995). Incidence of Toxoplasma
and Toxocara antibodies among out – patients in the
Ophthalmic Research Institute, Egypt. J.Egypt Soc.
Parasitol. 25: 839-852
12. Mahmoud, A.J. (2014). The prevalence of
Toxocariasis in Salah al-Din province with an
immune attempt in laboratory mice Balb/c. Thesis,
College of Education for pure Sinces, Tikrit Univ.,
Iraq.
13. Muradian, V.; Gennari, S. M.; Glickman, L.
T. and Pinheiro, S. R. (2005). Epidemiological
aspect of visceral larva migrans in children living in
Sao Remo community, Sao Paulo, Brazil . Vet.
Parasitol., 134: 93 – 97
14. Jarosz, W.; Mizg ajska – Wikton, H.; Kirwan,
P.; Konarski, J.; Rychlicki, W. and Wawizymiak,
G. (2010). Developmental age physical fitness and
Toxocara seroprevalence amongs lower Secondary
student living in rural area contaminated with
Toxocara eggs . parasitology , 137 : 53 – 63 .
15. Uga, S.; Matsuo, J.; Kimura, D.; Rai, S.K. ;
Koshino, Y., and Igarashi, K. (2000).
Differentiation of Toxocara canis and T.cati eggs by
light and scanning electron microscopy. Veterinary
Parasitology , 92(4): 287-294
16. Zhu, X.Q.; Gasser, R.B.; Chilton, N.B. and
Jacobs, D.E.( 2001). Molecular approaches for
studying Ascaridoid nematodes with zoonotic

1. Radman , N . E .; Archelli , S . M .; Fonroug ,
R . D .; Guardis , M . V. and Linzitto , R . O .
(2000) . Human toxocariasis . Its seroprevalence in
the city of la plata . Memo . do Inst . Oswaldo Cruz .,
95 : 281 –285 .
2. Tinoco – Gracia , L .; Barreras – Serrano ,
A .; Lopez – Valencia , G.; Tamayo – Sosa , A . R .;
Quiroz – Romero , H . & Melgarejo, T . (2008) .
Seroprevalence of larva migrans of Toxocara canis
evalution of associated risk factors among children in
a Mexico – united states border region . Int . J . Appl .
Res . Vet . Med ., 6 (2) : 130 – 136 .
3. Sultan, B. E. (1997) . Epidemiological study of
Toxocara canis in Najaf area. Ph. D. Thesis,
Veterinary Medicine college. University of Baghdad :
78 pp . syndrome . Am . J . Epidemiol ., 125 : 1019 –
1034 .
4. Zangana, A.J. & Erdeny, A.A. (2015).
Contamination of soils public places and
children'splaygrounds by Toxocara canis and
Toxocara cati eggs in Saladdin province. Kirkuk
University Journal /Scientific Studies (KUJSS),
Volume 11, Issue 1, p.p:92-103.
5. Al-Azizz, S. A. A. (2005) . Epidemiological and
seroimmunological studies of Toxocara canis and
record of some species of intestinal parasites from
stray dogs in Basrah governorate . Ph . D. Thesis
Coll . Educ . Univ . Basrah :16 z pp.
6. Al-Emara, G. Y. (1999). Epidemiological study
of nematodes in digestive tract of dogs in Basrah area.
M. Sc. Thesis. Coll. Vet . Univ. Baghdad : 86 pp.
7. Blagburn ,B ,(2010) . Internal parasites of dogs
and cats . Novartis Anim . Heal ., 72 pp.
8. Dryden, M. W.; Payne, P. A.; Ridley, R. and
Smith, V. (2005). Comparison of common fecai
flotation techniques for the recovery of parasite eggs
and Oocysts. Vet. Therapeutics, 6(1): 15 – 28.
9. Ruiz de Ybanez, M. R.; Garijo, M. and
Alonso, F. D. (2001). prevalence and viability of
eggs of Toxocara spp . and Toxocaris leonina in

4

The Second International & the Fourth Scientific Conference of
College of Science - Tikrit University
potential, with an emphasis on Toxocara species. J.
Helminthol., 75(2): 101–108
17. Gasser RB (2013). A perfect time to harness
advanced molecular technologies to explore the
fundamental biology of Toxocara species. Vet.
Parasitol. 193:353-64.
18. Maizels, R.M., Tetteh, K.K.A., Loukas, A.C.,
2000. Toxocara canis: genes expressed by the
arrested infective larval stage of a parasitic nematode.
Int. J. Parasitol. 30, 495–508.
19. Zhu, X.Q.; D’Amelio, S.; Gasser, R.B.; Yang,
T.B.; Paggi, L.; He, F.; Lin, R.Q. ; Song, H.Q. ;
Lin, A. ; Li, A.X. (2007). Practical PCR tools for the
delineation of Contracaecum rudolphii A and
Contracaecum rudolphii B( Ascaridoidea: Anisakidae)
using genetic markers in nuclear ribosomal DNA.
J.Mol. Cel. Probes, 21(2): 97–102
20. Nolan, M. J. and Cribb, T.H. (2005). The use
and implications of ribosomal DNA sequencing for
the discrimination of digenean species. Adv.
Parasitol.J., 60: 102-163.
21. Fahrion, A .S.; Schnyder, M.; Wichert, B.
and Deplazes, P. (2011). Toxocara eggs shed by
dogs and cats and their molecular and morphometric
species specific identification: is the finding of eggs
shed by dogs of epidemiological relevance. Vet.
Parasitol.J.,177(1): 186–189.
22. De Van , N.; Trung, N. V.; Duyet, L. V. and
Chai, J-Y. (2013). Molecular diagnosis of an ocular
toxocariasis patient in Vietnam. Kor. J. Parasitol.,
51(5): 563-567.
23. Borecka, A. and Gawor, J. (2008).
Modification of gDNA extraction from soil for PCR

P4

designed for the routine examination of soil samples
contaminated with Toxocara spp. eggs. J.
Helminthol. , 82(2): 119–122.
24. Durant, J.F.; Irenge, L.M.; Fogt-Wyrwas, R.;
Dumont, C.; Doucet, J.P.; Mignon,B.; Losson, B.
and Gala, J.L. (2012). Duplex quantitative real-time
PCR assay for the detection and discrimination of the
eggs of Toxocara canis and Toxocara cati (Nematoda,
Ascaridoidea) in soil and fecal samples. Parasit.
vect.J., 5(5):288-295.
25. Watthanakulpanich, D.; Smith, H.V.; Hobbs
G.; Whalley, A.J. and Billington, D. (2008).
Application of Toxocara canis excretorysecretory
antigens and IgG subclass antibodies (IgG1-4) in
serodiagnostic assays of human toxocariasis. Acta.
Trop.J., 106(2): 90-95.
26. Luo H.Q., Zhang H., Li K., Lan Y.F.,
Shahzad M., Wang X.Q., Khalid M., Mujeeb R.,
Huang S.C., Li J.K., Yangzom Q.B.(2017).
Molecular characterization of ascaris from Tibetan
pigs by threemitochondrial markers of nad1, cox1,
and cox2. Trop Biomed, 34, 576–582.
27. Pawar R.M., Lakshmikantan U., Hasan S.,
Poornachandar A., Shivaji S.(2012). Detection and
molecular characterization of ascarid nematode
infection (Toxascaris leonina and Toxocara cati) in
captive Asiatic lions (Panthera leo persica). Acta
Parasitol. 57, 67–73
28. Watthanakul panich, D. (2010). Diagnostic of
human toxocariasis. J. Trop. Med. parasitol ., 33 : 44
– 52 .

5

