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ABSTRACT

The objective of this study was to determine the development phases
of Toxocara canis eggs outside the host and the migration of larvae in
the internal organs of chickens infected by ingestion of embryonated
T. canis eggs. Under a microscope observation of T. canis eggs which
were incubated in a petri dish containing 5 mL of distilled water at 30
– 33◦C with regularly aerated, this study showed the development of
T. canis egg through various stages, including one cell, two cells, three
cells, four cells, early morula, late morula, blastula, gastrula, tadpole,
pre-larva, embryonated larva. In addition, it took approximately 9 days
for T. canis eggs to hatch and for infective larvae to develop at 30 - 33◦C.
A total of 50 chickens were randomly assigned to 3 groups including
group I (10 chicks/group) was served as control group without T. canis
eggs inoculation; two treatment groups II and III (20 chicks/group) were
orally inoculated with 500 or 1000 T. canis eggs, respectively. On 1, 3,
6, 15 and 30 days post inoculation (dpi), two chickens/control group
and 4 chickens/treatment group were necropsied. The results showed
that the percentage of larvae recovered varied from 14.00 to 33.93%
and 13.07 to 32.00% in treatment groups II and III, respectively. After
1, 3, 6, and 30 dpi, the significant differences about the number of
larvae recovered in two treatment groups were found (P < 0.05). In
both treatment groups, the percentage of larvae recovered from livers
was higher than that in lung tissue. For 6 dpi, small white foci on
the liver’s surface were seen. Interstitial pneumonia, petechial hemor-
rhages, dark or gray inflammatory nodules in the lung tissue and the
atelectatic area were observed. Histopathology examination revealed infil-
trations of leukocytes and eosinophil scattered in the liver and lung tissue.

Cited as: Duong, M. T., Vu, H. N. N., Tran, G. T., & Duong, M. C. (2022). Experimental Toxocara
canis infection in chickens. The Journal of Agriculture and Development 21(6), 26-31.

1. Introduction

Toxocara canis and Toxocara cati are typically
gastrointestinal helminths found in canids and fe-
lids, respectively. T. canis is distributed world-
wide and is a major zoonotic helminth, causing
human toxocarosis. Female Toxocara spp. worm
can produce up to 200,000 eggs which are shed
into the environment and caused the potential
risk for human infection (Glickman & Schantz,
1981). While dogs and cats are the main hosts,
larvae may also persist and even cause serious
sickness in a number of paratenic hosts includ-

ing other mammals, birds and earthworms. While
hatching larvae behave similarly to definitive lar-
vae in paratenic hosts, development into the adult
stage does not occur, and infectious third-stage
larvae survive in tissues as a developmentally ar-
rested state (Bruňaská et al., 1995). The poten-
tial zoonotic risks of T. canis should not be un-
derestimated, as toxocarosis is one of the most
frequently reported zoonotic helminth infections
globally, this led to an increasing interest in the
biology and epidemiology of the genus Toxo-
cara (Magnaval et al., 2001). Humans and other
mammals are at risk of infection from paratenic

The Journal of Agriculture and Development 21(6) www.jad.hcmuaf.edu.vn

http://jad.hcmuaf.edu.vn


Nong Lam University, Ho Chi Minh City 27

chicken hosts. Previous studies described the lar-
val distribution, persistence, the risks of infection
for humans including the consumption of under-
cooked chicken infected with T. canis (Ito et al.,
1986; Nagakura et al., 1989). Furthermore, T.
canis larvae in chicken meat were demonstrated
to be exceedingly infectious even after prolonged
period of times/low temperatures, hens infected
with Toxocara spp. offer a possible health risk
(Taira et al., 2011). Chickens raised in free-range
environments are more likely to consume embry-
onated eggs or infected paratenic hosts, such as
earthworms (Pahari & Sasmal, 1991). According
to Taira et al. (2003), T. canis larvae can migrate
via the chicken’s hepatopulmonary pathway, rein-
forcing the idea that poultry harboring migratory
T. canis larvae may pose a zoonotic risk, partic-
ularly if the liver is ingested. Moreover, Beaver
(1956) discovered that T. canis larvae remained
viable in the livers of chickens and pigeons for
at least three months. In previous studies, Naka-
mura et al. (1991) and Taira et al. (2003) dis-
covered considerable differences in total T. canis
larval recoveries among hosts. In addition, Taira
et al. (2003) also suggested further investigations
in chickens inoculated with small doses of T. ca-
nis embryonated eggs, which would more nearly
imitate the natural way of infection to investigate
the larval migration behavior.

Therefore, the objective of this study was to
determine the morphology of the developmental
stages from non-embryonated egg to infective egg.
Additionally, T. canis larval distribution in or-
gans of chickens was also investigated within this
research.

2. Materials and methods

2.1. In vitro hatching of T. canis eggs

In this study, T. canis eggs were collected by
using sedimentation method and counted by us-
ing Mc Master method from fresh faeces of in-
fected dog with T. canis. Then, these T. canis
eggs were raised in a petri dish containing 5 mL
of distilled water and incubated as described of
Abou-El-Naga (2018). T. canis eggs were sucked
into a petri dish containing 5 mL of distilled wa-
ter to raise eggs, incubating at 30 – 33◦C. Every
day, the egg dishes were provided oxygen for 15
- 30 min and refilled with distilled water equal
to the initial water level (Abou-El-Naga, 2018).
Using light microscope observation and recording

were performed daily until all observed embryos
were in L2 larvae (infected larvae).

2.2. Experimental T. canis infection in chick-
ens

A total of 50 1-day-old Luong Phuong chicks
weighing from 30 to 45 g were purchased from
the Cu Chi Chicken Farming Enterprise. When
these chickens were 7 days old, total 50 chick-
ens were randomly assigned to 3 groups (1)
group I (10 chickens/group) was served as con-
trol group without T. canis embryonated eggs
inoculation; (2) two treatment groups II and III
(20 chickens/group) were inoculated orally under
1 mL distilled water contained 500 or 1000 T.
canis embryonated eggs, respectively, according
to instructions of Oshima (1961). All birds were
housed under similar conditions. Food and wa-
ter were given ad libitum. At 1, 3, 6, 15 and 30
days post-inoculation (dpi), two chickens/control
group and 4 chickens/treatment groups were cho-
sen randomly for the gross pathology findings.
In each treatment group, of 4 chickens, three
chickens were used for the number of larvae re-
covered using digestion method and one chicken
was used for histopathological examination. Prior
to necropsy, blood samples from two treatment
groups collected from the heart were smeared and
stained with Giemsa for detection of larvae in
blood. Subsequently, these chickens were eutha-
nized by cervical dislocation for gross pathology
findings, recovery of larvae and histological in-
vestigations. The entire duodenum, spleen, liver,
heart, lungs, right inner pectoral muscle, and
brain samples from three chickens per each treat-
ment group were collected and kept separately.
These samples were separately digested in HCl-
pepsin solution for counting the number of larvae
recovered. Each organ was chopped up and di-
gested with 20 mL pepsin solution (5 g pepsin, 7
mL hydrochloric acid 36%, and 1000 mL distilled
water) were added in sample tube. After that, the
samples were incubated at 37◦C for 24 h. After
the digestion, the samples were centrifuged for
2 min at 1500 rpm and the supernatant was re-
moved. Finally, the number of larvae recovered
from each organ was counted under a microscope
(Santos et al., 2009).

The percentage of relative larval tissue distri-
bution in the liver and lungs was compared using
the Kruskal – Wallis test for paired samples by
groups, with a significance level of 5%.
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3. Results and Discussion

3.1. In vitro hatching of T. canis eggs

This study showed that early morula, late
morula, blastula, gastrula, tadpole, pre-larva, em-
bryonated larvae were among the developmental
stages documented. It took 7 to 9 days of rearing
T. canis eggs in distilled water at 30 – 33◦C and
regularly aerated, the eggs from the one-embryo
stage have developed to infective larvae eggs (Fig-
ure 1).

Figure 1. The morphology of T. canis infective
larvae eggs (×10).

Meanwhile, if T. canis eggs were cultivated in
distilled water at 28◦C, it took 14 days for T.
canis eggs to develop into first-stage larvae and
19 days for second-stage larvae (Abou-El-Naga,
2018). At the temperature range of 25◦C - 30◦C
and humidity of 85 – 90%, it took 9 - 15 days
for T. canis eggs to develop into infective lar-
vae (Schacher, 1957; Okoshi & Usui, 1968). Ac-
cording to Cruz et al. (2012) and Abou-El-Naga
(2018), temperature is the main factor that af-
fects the development of roundworm eggs, the
average daily growth rate increases significantly
with raising temperature at 33◦C. The average
length and width of 50 T. canis larvae in this
study were 383 µm and 19 µm, respectively.

3.2. Experimental T. canis infection in chick-
ens

Table 1 showed the average percentage of to-
tal T. canis larvae collected from two treatment
groups. At the time of examination, the majority
of the larvae were still alive. No larvae were found
in chickens of control group. After 1 day, 3, 6, and
30 days of inoculation, the significant differences

in the numbers of larvae recovered between two
treatment groups were found (P < 0.05). In con-
sistent with previous study, Taira et al. (2003)
demonstrated that the higher infective dose of
larvae was used, the higher T. canis larvae re-
covered would be collected from animals. How-
ever, a failure of innoculation may occur in some
chickens of treatment group III, this led to the
significant differences about the number of larvae
recovered between two treatment groups were not
found after 15 days of inoculation. Oshima (1961)
stated that larval inoculation results that are in-
consistent can be attributed to the eggs’ sticki-
ness, which causes an unknown number of them
to adhere to the walls of containers, syringes, and
residual food.

In this study, most of larvae were only found
in the liver and lung. Significant differences about
the number of larvae recovered in livers between
two treatment groups were found at 1 day, 3, 6,
and 30 dpi (P < 0.05). Of these, liver is the most
favorite site of localization of the T. canis larvae.
In consistent with Okoshi & Usui (1968), T. ca-
nis larvae were mainly collected in the livers of
chickens infected with 3000 embryonated ascarid
eggs. Furthermore, all blood samples were nega-
tive with T. canis infection in this study. Burren
(1972) indicated that larvae can enter the liver
from the abdominal cavity (with no injury to the
neighboring liver tissue), this explained why no
larvae were found in blood samples after 24 h in-
fection. According to Taira et al. (2003), the mi-
gration of T. canis larvae in chickens is mainly
concentrated in the liver and lungs; meanwhile,
a few of T. canis larvae was found in different
organs including the pancreas, spleen, muscle,
brain. However, no fatality and clinical signs were
found in chickens in this study. In agreement with
Taira et al. (2003), no clinical indications or ab-
normal behavior occurred in chickens inoculated
with 3000 T. canis larvae.

After 24 h of infection, the livers of infected
chickens appeared in yellowish color. More than
50% of the liver was damaged with small white
spots after 3 dpi (Figure 2). At 30 dpi, although
there were no milky white spots on the surface,
these livers had pale color and hemorrhagic spots.
Despite the presence of small white foci on the
liver 6 days after administration, no gross lesion
was found in the other organs (Maruyama et al.,
1994). The fundamental lesion caused by larval
migration comprised of a central zone of necro-
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Table 1. Total larval burdens and relative larval tissue distribution of T. canis infected
chickens

Days post
infection Egg doses

Total larval burdens Relative larval tissue distribution (%)
Liver Lung

X ± SD % X ± SD % X ± SD %
1 500 70 ± 2.0 14.00 65 ± 1.0 13.00 5 ± 3.0 1.00
1 1000 320 ± 9.0 32.00 311.3 ± 6.0 31.13 8.67 ± 3.1 0.87
3 500 95 ± 6.2 19.00 93.3 ± 4.7 18.67 1.67 ± 2.9 0.33
3 1000 294 ± 23.2 29.43 290.7 ± 21.2 29.07 3.67 ± 2.1 0.36
6 500 82 ± 3.0 16.40 82 ± 3.0 16.40 0.00 ± 0.0 0.00
6 1000 304 ± 14.7 30.40 301.7 ± 14.4 30.17 2.33 ± 2.52 0.23
15 500 169.7 ± 6.1 33.93 169.7 ± 6.1 33.93 0.00 ± 0.0 0.00
15 1000 167 ± 2.5 16.73 167 ± 3.0 16.70 0.333 ± 0.6 0.03
30 500 58.3 ± 4.7 11.67 58.3 ± 4.7 11.67 0.00 ± 0.0 0.00
30 1000 130.7 ± 8.5 13.07 130.7 ± 8.5 13.07 0.00 ± 0.0 0.00

X: The mean of number larvae recovered.

Figure 2. Gross lesions in liver (1000-egg dose
on 3 day after infection: small white spots on

the liver surface).

sis surrounded by a variable-intensity inflamma-
tory zone. The necrosis usually involved the hep-
atic epithelium and, in some cases, the reticu-
loendothelial cells. The inflammatory response
included varying degrees of reticuloendothelial
cell hyperplasia as well as the infiltration of het-
erophiles and a lesser number of eosinophiles,
monocytes, and lymphocytes (Galvin, 1964). No
gross and histopathological changes were ob-
served in control birds. At 15 dpi, the develop-
ment of granulomas in areas surrounding the lar-
vae was found (Figure 3A). According to Burren
(1972), the majority of larvae penetrates the liver
via the portal vein and is taken by the blood-
stream to the "portal tracts" including a bile
duct, portal vein, and artery; where they enter

the lobules. However, these larvae were able to
access the liver from the abdominal cavity, since
no damage was observed in adjacent liver tissue,
which could be attributed to internal migration,
as shown in Figure 3A. The lesions were consti-
tuted of a central zone of necrosis and foreign
body giant cells surrounded by a zone of reticu-
lar tissue containing a few leukocytes and ranging
in size up to approximately 0.8 mm in diameter.
The outermost layer was made up of fibrous con-
nective tissue that formed a capsule containing a
significant number of heterophile and eosinophils
(a type of leukocyte often associated with para-
sites). In addition, the findings of this study are
consistent with previous studies, the lungs from
infected chickens appeared petechial hemorrhages
on the surface. Interstitial pneumonia, the for-
mation of dark to gray inflammatory nodules in
the lung tissue as a result of migrating larvae,
and the atelectatic area are also all observed lung
abnormalities (Taira et al., 2003; Flecher et al.,
2016). The lung injuries from infected chickens
were unevenly distributed. On the 1st dpi, there
was a significant quantity of eosinophils gathered
and severe damage in alveolar wall structure. The
gathering of eosinophils was enough evidence to
prove T. canis larvae’s presence in the lungs of
inoculated chickens (Figure 3B).

4. Conclusions

This study showed the morphology changes of
T. canis during the embryo development in the
incubation in vitro at 30 - 33◦C. The somatic
migration of T. canis larvae was found in liver
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Figure 3. Microscopic lesions in the liver (A) 
and lung (B).

and lung of chickens. The results of this study 
provided the evidence that chickens can ingest 
T. canis eggs through the exposure to contami-
nated food/soil. Thus, the risk of eating raw or
uncooked free- raising chicken especially chicken
liver should be awareness.
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