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(25.9%), dehydration (21.2%), Jaundice (11.8%), couphin (10.6%),
bloody diarrhea (8.2%), melena (7.1%) and abdominal distention
(5.9%). The results of different caprological test showed 85 dogs, at a
rate of 60.7%, were infected with gastrointestinal worms. included
multiple genus of worms, represented by by Taenia spp. in numbers
and percentages of 65(65%), Diplidium spp. 36(42%), Toxocara spp.
35 (41.2%), Ehinococcus spp. 32(37.6%), Ancylostoma spp.
22(25.9%), Trichuris spp. 20 (23.5%), Capillaria spp. 18(21.2%),
Strongyloides spp. 14(16.5%), Diphyllobothrium spp. 13(15.3%),
Toxascaris spp. 10(11.8%), Spirocerca spp. 10(11.8%), Paragonimus
spp. 8(9.4%), Dicrocoelium dendriticum 6(7.1%) and showed the
lowest infection rate with worms of the genus Hymenolepis spp.
3(3.5%) The results of biochemical parameters, where a significant
decrease was observed in the concentration rates of Fe, Vit. B12, total
protein, albumin and SOD, while showed a significant increase in the
rates of MAD in infected dogs when compared with the control group.
It was concluded from the current study that dogs were infected
gasrointestinal worms, which negatively affected on Animal health
status and biochemical parameter in the body.
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1. Introduction

Both internal and exterior canine parasites
exist; many are species-specific and exclusive to
dogs. Although intestinal parasitism can affect
dogs of any age, it is more common in pups.
Regional differences exist in the types and
prevalence of prasitism. Furthermore,
gastrointestinal (GI) parasitism is significantly
influenced by age and immunological condition
[1] One of the primary causes of death in dogs,
intestinal parasites are among the most frequent
pathogenic agents that veterinarians who work
with companion animals meet [2] Dogs frequently
contract the tapeworms Dipylidium caninum and
Taenia pisiformis, which are contracted by
ingesting the tapeworm's intermediate host. Dogs
consume the intermediate host and release the
intermediate stage of the tapeworm into the Gl of
the ultimate canine host, where the parasite
develops into an adult in the small intestine. The
flea is the intermediate host for Dipylidium,
whereas rabbits and rodents are the intermediate
host for Taenia [3] Clinical symptoms include
vomiting, diarrhea, anemia, anorexia, dermatitis,
and loss of condition can be caused by intestinal
parasites in dogs [4] Overall, the severity of
clinical signs has a significant influence on
prognosis and survival of the animal [5] When the
larva enters the digestive system, the pups
experience agony, which manifests as whining,
shrieking, and overlapping hind limbs when
standing or walking, as well as vomiting, diarrhea,
emaciation, and a swollen abdomen. The
infestation is typically asymptomatic in adult
dogs, with only diarrhea, weight loss, and general
malaise as symptoms, and no respiratory
symptoms [6] [7] The presence of infection with
infectious nematodes can lead to a disturbance in
mineral metabolism. In the case of bleeding
caused by these worms, iron metabolism can be
severely affected, causing anemia in infected
animals. [8] indicated that the change in plasma
proteins is a characteristic of infection with
gastrointestinal worms and generally leads to a
decrease in the level of albumin and an increase in
the level of total protein and globulin, [9]
indicated that most types of intestinal parasites
lead to a decrease in the digestion and absorption
of nutrients and an increase in the penetration of a
guantity of plasma proteins into the intestinal
cavity, leading to a decrease in proteins in the
animal’s body.

The body may naturally combat free radicals
by producing endogenous antioxidants, the
amounts of which can be determined using
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catalase, glutathione peroxidase (GPx), and
superoxide dismutase (SOD). The amount of
malondialdehyde (MDA), which is the end
product of free radicals oxidizing unsaturated fatty
acids and the outcome of cell metabolites that free
radicals create, is one sign for identifying
oxidative stress[10]. The aim of this study is
therefore to describe the clinical, and determining
the levels of some biochemical parameters in
Gastrointestinal parasites infection in dogs.

Material and methods

The study included 150 samples of dogs feces
and blood were collected (140 dogs randomly
selected and 10 healthy dogs were considered as a
control  group),The study conducted from
February/2024 to October /2024, the animals
from both sexes, in ages (> 6 months) from
different areas of Tikrit city. Case history
information was taken from their owners and the
most important clinical signs appearing on the
study animals were recorded in a special card for
each animal that was previously prepared to
record information while taking samples from the
animals. Fecal samples were collected using
plastic gloves directly from the rectum, and placed
in plastic bottles and taken to the laboratory for
the caprological examination (direct,floatatioen
and  sedmentation)  method to  detect
gastrointestinal worms eggs, blood samples were
taken from the cephalic vein, 5 ml of blood was
drawn from each animal, were placed in test tubes
without anticoagulant and centrifuged to separate
the serum for biochemical test (Fe, B12, Total
protein, Albumin, Globulin, SOD and MDA) by
using the spectrophotometer[11]. The Statistical
Package for Social Science, version 23.0 (SPSS
Inc., Chicago, USA), was used to do the statistical
analysis. The t-test was used to identify significant
differences at P<0.05 [12].

Results
The study revealed a significant increased
(P<0.05) in respiratory and heart rate in infected
dogs compared with control group. But showed
no significant differences between the two grops.
Table (1) Vital signs parameters in infected dogs
compared with control group

Parameters
Infected group | control group

Tem('?}ér;"t“re 38.82+0.29% 38.74+0.25°
ReSp. 1ale  353041.61° 26.07+0.95°
breath/minute
Heart rate 0628 +353% 78.45+3.12°

(beat/minute)
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Horizontally different letters mean there is a
significant difference at (P<0.05).
As for changes in other clinical parameters, the

\[o} Clinical signs infected | Percenta
dogs
1  Weakness 62 72.9
2  Depression 52.9
3 Pale mucus 36 424
membrane
4  Dry coat 33 38.8
5  Easy hair detached 28 32.9
6  Diarrhea 20 25.9
7  Dehydration 18 21.2
8 Jaundice 10 11.8
9  Coughing 9 10.6
10 Bloody diarrhea 7 8.2
11  Melena 6 7.1
gy IR 5 5.9
distention

study did not observe any significant differences
in temperature rates, which is what many studies
indicate, as (13) stated that the increase in these
rates may be due to secondary bacterial
complications leading to bacterial pneumonia.
While this study showed a significant increase (p
< 0.05) in heart and respiratory rate, which is
agreement with what (14) indicated that the
increase in heart and repiratory rate may occur
due to infection with gastrointestinal worms,
which leads to the occurrence of anoxia anemic
type due to the lack of hemoglobin and red blood
cells, which leads to physiological changes to
compensate for the deficiency in the efficiency
and vitality of red blood cells to deliver the largest
possible amount of blood and oxygen and
distribute it to all tissues of the body.

This study showed, through the general clinical
examination of dogs infected with gastrointestinal
worms, the observation of a number of clinical
signs, which differed according to the types of
worms and the severity of the infection. The most
prominent of these signs suffered by infected dogs
was emaciation and general weakness, with
numbers and percentages of 62 (72.9%),
depression 45 (52.9%), pale mucus membrane 36
(42.4%), dry coat 33 (38..8%), easy hair detached
28 (32.9%), diarrhea 20 (25.9%),dehydration 18
(21.2%), Jaundice 10 (11.8%), couphin 9 (10.6%),
bloody diarrhea 7 (8.2%), melena 6 (7.1%) and
abdominal distention 5 (5.9%) (Table 2).

Table (2). Clinical signs appearing in dogs (85
dogs) infected with gastrointestinal helminths,
their frequency and percentages.
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The results of this study, through various
caproloical tests, showed that dogs in Tikrit city,
were infected with many gastrointestinal worms.
Out of a total of 140 dog fecal samples, the
number of positive samples was 85 samples, at
percentae 60.7%, showed that dogs were infected
with multiple genus of worms, represented by
Taenia spp. worms in numbers and percentages of
56 (65.9%), Diplidium spp. 36 (42.4%), Toxocara
spp. 35 (41.2%), Ehinococcus granulosus. 32
(37.6%), Ancylostoma spp. 22 (25.9%), Trichuris
spp. 20 (23.5%), Capillaria spp. 18 (21.2%),
Strongyloides spp. 14(16.5%), Diphyllobothrium
spp. 13(15.3%), and 10(11.8%) of each
Toxascaris spp. and Spirocerca spp., Paragonimus
spp. 8(9.4%), Dicrocoelium dendriticum 6(7.1%)
and showed the lowest infection rate with worms
of the genus Hymenolepis spp. 3(3.5%) (Table 3).
Table (3) Worms diagnosed in infected dogs (85
dogs), and the number with percentage of animals

infected with each type of worm

| v | |
(\[o} Worms infected | Percent

dogs age (%)

1  Taenia spp. 65.9 56

2  Diplidium spp. 42.4 36

3  Toxocara spp. 41.2 35

4 Ehinococcus spp. 37.6 32

5  Ancylostoma spp. 25.9 22

6  Trichuris spp. 23.5 20

7  Capillaria spp. 21.2 18

8 Strongyloides 16.5 14
Spp. _

9 Diphyllobothrium 15.3 13
spp.

10  Toxascaris spp. 11.8 10

11  Spirocerca spp. 11.8 10

12 Paragonimus spp. 9.4 8

13 Dicrocoelium 71 6
spp.

14 Hymenolepis spp. 35 3

Below is a picture of the eggs of some of the
worm species identified in the study:
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Fig. 2. Microscopic photographs of the helminth eggs identified in the dogs’ fecal samples and its respective
prevalence in 85 samples: A) Ancylostoma spp. 22(25.9%); B) Toxocara spp. 35(41.2%); C) Dipylidium
spp. 36(42.4%); D) Ehinococcus spp. 32(37.6%); E) Strongyloides spp. 14 (16.5%); F) Diphyllobothrium
spp. 13(15.3%); G) Capillaria spp. 18(21.2%); H) Trichuris spp. 20(23.5%); I) Taenia spp. 56(65.9%); and
J) Spirocerca spp. 10(11.8%). %);K) Dicrocoelium spp 6(7.1%); L) Toxascaris spp. 10(11.8%); M)
Paragonimus spp. 8(9.4%), N) Hymenolepis spp. 3(3.5%) Magnification 40x.

Table (4) Changes in biochemical parameters
in infected dogs compared with the control group.
Mean + SE

Infected

In biochemical examination, the results of the
study showed the effect of dog infection with

worms on the concentration of biochemical Parameters

control group

parameters, showed a significant decreased group

(P<0.05) in concentration of parameters iron, Fe (pg/dl) 1254 +7.23° 144.8 + 6.43°

vitamin B12, total protein and Albumin, in By, (ng/L) 3104 +8.31° 395.2 +9.25°

infected dogs compared with control group (Table i

2, 95 comp aroup ( (Tg‘;g’}') Protein 5321003  6.74+0.85"
(o/dl) Albumin 250 +0.51°  3.83 +0.65°
Glubulin (g/dl)  2.82+0.43*  2.91+0.37
SOD (U/mL) 292+0.33" 5.18+0.45°
MDA (umol/l)  35.40 +3.36° 15.07 + 1.95°
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Horizontally different letters mean there is a
significant difference at (P<0.05).

Disscusion

The study did not observe any significant
differences in temperature rates, which is what
many studies indicate, as (13) stated that the
increase in these rates may be due to secondary
bacterial complications leading to bacterial
pneumonia. While this study showed a significant
increase (p < 0.05) in heart and respiratory rate,
which is agreement with what (14) indicated that
the increase in heart and repiratory rate may occur
due to infection with gastrointestinal worms,
which leads to the occurrence of anoxia anemic
type due to the lack of hemoglobin and red blood
cells, which leads to physiological changes to
compensate for the deficiency in the efficiency
and vitality of red blood cells to deliver the largest
possible amount of blood and oxygen and
distribute it to all tissues of the body. The results
of the study showed the appearance of a number
of clinical signs on infected animals, where
emaciation and general weakness were the most
common signs suffered by infected dogs, at a rate
of 72.9%, which was close to the researcher’s
results, pallor of the membranes may occur due to
anemia resulting from bleeding in the intestinal
wall as a result of damage caused by worms
during feeding or due to metabolic changes
caused by different types of worms that affect the
process of digestion and absorption of nutrients,
which affects the process of blood production
(15). The study also showed signs of hair loss and
easy detached, which is consistent with what was
mentioned by (14) that infection with
gastrointestinal worms leads to anemia and
protein deficiency and occurs due to loss of
appetite or a decrease in metabolic efficiency and
poor absorption of nutrients, leading to a decrease
in the nutrition of hair follicles and its growth.
Dogs have vomiting, diarrhea, emaciation,
swollen abdomen, poor coat quality, and pain,
which manifests as whining, shrieking, and
overlapping hind limbs when standing or walking,
as the larva enters the digestive tract. The
infestation is typically subclinical at times[6].

Some nematoda worms cause severe bleeding
in the intestinal wall and then to the exit of feces
mixed with blood. The occurrence of dehydration
in the dogs group studied was consistent with
what was mentioned by [4], [16] that infection
with gastrointestinal worms in general leads to the
loss of large amounts of blood and body fluids
through blood absorption or bleeding inside the
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digestive tract, which often leads to dehydration
and rough skin. The study also showed that some
types of infected dogs had a complete or partial
loss of appetite. This is consistent with what [14]
stated, explaining that infection with worms
affects the animal's appetite to varying degrees,
which may sometimes be fluctuating or occur
partially or may reach the point of anorexia. [17]
added that loss of appetite occurs when infected
with nematodes by stimulating these worms to
secrete Cholecystokinin (CCK) in dogs, where its
level increases in blood plasma, which stimulates
the control centers in the brain to inhibit the
animal's appetite.

The study also showed the presence of
coughing , which is consistent with the results of
[4]; [14], who indicated that Strongyloides
papillosus and Toxocara spp. cause similar signs
during their migration to the lungs to complete
their life cycle. Toxocariasis cause by T.canis
frequently impacts dogs from birth to 1 year old
and can be more severe in puppies, larval
migrations through the chest and trachea may
cause cough, nasal discharge, pneumonia, and
pulmonary edema [18].

The results of the study, through caprological
examination of dogs in the Tikrit city, showed that
they were infected with various types of
gastrointestinal worms, where 14 species of these
worms were identified, this result is agree with the
results of the researchers, Most of the dog's
helminths found in the present study had been
reported infecting dogs by other researchers
Ancylostoma spp., Toxocara spp. Strongyloides
stercoralis, , Dicrocoelium spp., Trichuris spp.,
Capillaria  spp., Dyphylobothrium  spp.,
Hymenolepis nana (19, 20 and 15). The results
of the current study were close to the results of the
researcher [21], showed that the infction of Taenia
spp. was (78%) and Dipylidium caninum (26%).
This high prevalence rate of gastrointestinal
helminths may be caused by the fact that dogs are
free to roam around the city, whether in the center
or on the outskirts, scavenging food scraps, dead
animal carcasses, and animal offals that are
discarded by butchers, eateries, and individuals,
related to local government in that there were
many dogs scavenging freely in the city and
garbage accumulation inside the city, which
helped to attract dogs, and reverse migration of
people from villages to the city, which increased
the number of stray dogs in the city. It is also
related to the lack of education among people in
the city and the periphery regarding the dangers of
carelessly disposing of waste and the likelihood of
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passing parasite larval stages to dogs and
completing their life cycle [21].

The most prevalent helminth found in the
present study was the cestode Taenia spp., Taenia
spp. infected dogs may become a source of
infection for livestock and other animals, which
will result in massive economic losses. This risk
can persist due to the ability of Taenia spp. eggs
as they are highly resistant to extreme weather
conditions making them challenging parasites to
eradicate from contaminated environments [22]

The infection by Dipylidium spp. was 42.4%
which is in agreement with studies in Mosul 40%
[23], in Baghdad 50% [24], [25] (43%), [26]
(45%) , but higher than reportwd by [27] (22.9%),
[28] (7.2%), This high prevalence and intensity of
D. caninum could be attributed to the high
prevalence of fleas and lice, the intermediate hosts
of those worms among stray dogs in Tikrit City,
Toxocara spp. was present in high percentage,
probably because its eggs are more resistant, even
in places with drought, rendering their
transmission  effective  everywhere  [29].
Temperature, precipitation, humidity, shade, and
vegetation are examples of environmental factors
and climate variations that can affect the intensity,
frequency, and geographic distribution of
parasites, as well as the stages at which they
disperse in the environment [17].

The slight variation in the proportions
between the results of this study and the three
previous studies may be due to the difference in
the number of samples taken and the
environmental conditions between one experiment
and another. Due to the absence of regular
anthelminthic treatments and anti-ectoparasitic
drugs for dogs [31].

The study showed the effect of worms on
biochemical parameters, the results of the current
study were completely consistent with what [32]
observed in their study on the relationship
between blood-sucking parasites and vitamin B12
and iron, where they observed a decrease in their
levels in the serum compared to healthy animals.
It also agreed with what [33] indicated that dogs
suffering from vitamin B12 deficiency had large
numbers of roundworm eggs in the feces. Worm
infection may lead to blood loss and depletion of
iron and vitamin B12 in the production of blood
cells, thus causing a deficiency in its level in the
body and the occurrence of anemia [14]. The
results of the current study on the decrease in iron
in infected dogs are agree with [34], who noted a
decrease in the level of iron in the body due to
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infection with the stomach nematode worms, due
to the worms absorbing a large amount of blood
from the stomach wall or the occurrence of
bleeding, which leads to a decrease in iron in the
body. The microcytosis is related to intense
parasitism with significant loss of iron [35, 36).

Hypoproteinemia is attributed to increase the
serum leakage through the injured gut and to the
interference with efficacy of absorption of the
damaged intestine [37], the reason for this is the
presence of an increase, but not significant, in the
concentration of globulin, which in turn
participates in the host's immune response. [17]
added that worms differ in terms of the
mechanism of their effect on the loss of plasma
proteins according to the species. For example,
Hookworms suck blood in very large quantities,
causing protein deficiency and may cause an
increase in the exudation of the mucous
membrane of the stomach, which leads to the
exudation of large molecules such as plasma
proteins into the stomach. And some worms.
causing necrosis and bleeding in the wall of the
cecum and colon and the loss of albumin into the
intestinal lumen, which leads to hypoalbomenia.

The decrease in antioxidant parameters is due
to their depletion in order to inhibit free radicals
as a result of the high production of hydrogen
peroxide, and the increase in the level of
malondialdehyde (MDA), which participates in
the formation of reactive oxygen species (ROS)
resulting from oxidative stress (38). [39] indicated
that treating lambs with oxidants led to a
significant decrease in the activity of the enzyme
superoxide dismutase (SOD) in the blood, and
attributed this to the emergence of a state of
imbalance in which the active oxygen species
with an oxidizing effect, including the O-2
radical, overcame the ability of the inhibitory
systems to these oxidants. Highly reactive oxygen
free radicals have a role in the pathogenesis of
various parasitic infections MDA is excreted in
urine, blood, and other body fluids and therefore
serves as a marker of lipid peroxidation and the
presence of oxidative stress [40]. The oxidative
status in dogs with anemia has been investigated
mostly on the basis of infections that result in
anemia. In infectious diseases, the activation of
macrophages and production of reactive oxygen
species (ROS) for phagocytizing the agent are
shown as important causes of increased oxidative
stress [41, 42].
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Conclusion

It was concluded from the current study that
dogs demonstrated a wide range of parasites in the
coproparasitological analyses of dogs and the
dogs were infested with gasrointestinal helminths,
which negatively affected on the some
biochemical parameter in the body.
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