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ABSTRACT— This study aimed to diagnose Abomasal Nematodes and investigate some Immunological
parameters in Sheep infected with Kirkuk City. The current study involved the examination of 50 sheep
infected with abomasal nematodes, which were collected randomly and submitted to the laboratory tests in
Kirkuk Teaching veterinary hospital from different regions and from the slaughter of Kirkuk city for
microscopic and serological diagnosis of recovered nematodes, for the period from September 2021 to April
2022. Weakness and emaciation were the most clinical signs shown on diseased animals; with fewer rates
were pale mucous membranes, diarrhea, and bottle jaw (submandibular edema). Blood samples were
collected from the Sheep to determine the effect of these nematodes on some Immunological parameters.
The results showed the eggs in feces and worms of nematodes identified in the abomasum, and that made
according to morphology and length of worms include the: Ostertagia circumcincta 42%, Marshallagia
marshall 28%, Haemonchus contortus 20%, and Trichostrongylus spp. 10%, The results showed a
significant increase (P < 0.05) in the rates of 1gG (80.27 £ 2.4 pug/dl) and (56.3+ 1.7 g /dl) respectively and
a reduction in the rate of IgM (31.8 £ 5.2 pg/dl) in infected sheep comparing with the control group.
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1. INTRODUCTION

Nematodes of sheep abomasum include many sanitary and economic parasites worldwide and in lIraq,
which causes productivity losses and health problems, parasitic gastroenteritis results from infecting grazing
ruminants with one or more nematodes [1]. Helminths, specifically gastrointestinal nematodes GIN, carry
out severe threats to livestock in these zones in the form of morbidity, mortality, cost of treatment, and
control measures [2]. Many nematodes infect the ovine abomasum, including (Ostertagia sp., Marshallagia
sp., Haemonchus contortus, and Trichostrongylus sp.); these parasites are more predominant in hot and
humid regions [3]. Parasitic infections in ruminants caused poor weight gain and less feed utilization due to
a decreased natural resistance to diseases [4]. Many factors affect the immune responses of the host to resist
parasites and limit their spread, involving animal health, sex, age, weight, lactation, and nutritional state of
the animal, as well as the stress that the animal goes through, such as weather changes, transportation, and
poor ventilation in crowded barns [5]. Small animals are more susceptible to infection than large animals

[6].

[7] showed an increase in the levels of immunoglobulins, particularly type IgE, in the blood serum of Sheep
infected with Haemonchus contortus worms, playing a vital role in immunity against parasitic infection.
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2. Objective
The current study aimed to assess the effect of abomasal nematodes on some immunological indicators in
Sheep.

3. MATERIALS AND METHODS

3.1 Sample collection

The research was conducted between September 2021 and April 2022, with the study beginning in the
former month. Butchers working in the modern abattoir in Kirkuk, Irag, collected a total of fifty blood and
abomasal samples from sheep that had been slaughtered in a variety of locations within the city of Kirkuk,
Irag. Fecal samples and blood samples were collected randomly from healthy and clinically infected sheep
that were characterized by weak, pale mucous membrane and submandibular edema (bottle jaw) before
slaughter under sterile conditions; fecal samples were collected by using sterile gloves from the rectum
directly and put in plastic containers then transported to the laboratory within 24 hours for the examination
(direct and floatation method), the length and width of eggs we measured; blood samples were collected
randomly from A unique identifier was written on the label of every sample. Five milliliters of blood
samples were drawn from each sheep's jugular vein using disposable syringes. The blood was then
transferred slowly into a sterile test tube that did not contain an anticoagulant in order to prevent hemolysis
in the serum. The serum was separated using a centrifuge (at 3000 revolutions per minute for ten minutes),
and the separated serum was kept at a temperature of -20 degrees Celsius until it was needed.

3.2 Investigation of nematodes (adult worm)

The abomasum was collected from examined and studied animals after slaughtering. The abomasum was
tied at both ends, labeled, and immediately transported to the Kirkuk Teaching Vet Hospital laboratory for
macro-microscopic examination. Abomasa was opened along the greater curvature and thoroughly washed
their contents under running water using a mesh sieve. The recovered helminth from the contents was
cleaned with normal saline and then cleared in lactophenol for sex determination [8]. Some of the recovered
nematodes were identified according to the morphological characteristics by preserving in 70% alcohol
containing 5% glycerin and [9].

3.3 Immunoglobulins examination
Serum levels of immunoglobulins G (IgG), immunoglobulins M (IgM), and immunoglobulins E (IgE) were
measured by using Elisa kits made in the USA for Sheep according to the methods described by [10].

4. Statistical Analyses
The data were analyzed by using the Minitab program with (a T-test) at the level of probability (p <0.05).

5. Result and Discussion

This study diagnosed seven types of nematodes by detecting parasite eggs in fecal samples: Ostertagia sp.
42%, Marshallagia marshall 28%, Haemonchus contortus 20%, Trichostrongylus spp. 10% as single
infection (Table 1,3) and Nematodirus spp. 8%, Chabertia ovina and Toxocara sp. four %< 4%
respectively as mixed infection (Table 2), the adult worm diagnosed in the abomasum (Ostertagia sp.,
Marshallagia marshall, Haemonchus contortus and Trichostrongylus spp.) which differentiated by
morphology and length measurement (Table 4). The total infection rate in Diseased Sheep with a high
percentage of 83.3% of nematodes in Kirkuk city. Ostertagia circumcincta was the most prevalent among
the other species. The range of immunological parameters was significantly different between infected and
uninfected sheep. The results showed a significant increase (P < 0.05) in the rates of immunoglobulins IgE
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and IgG (80.27 £ 2.4 ug/dl) and (56.3+ 1.7 g /dl) respectively in infected Sheep compared with the control
group. (Table 4).

Table 1. Diagnosed Types of Abomasal Nematodes infection in studied Sheep with single infection in
Kirkuk city, Irag.

NO. Nematodes infected Sheep %
1 Ostertagia circumcincta 9 37.5
2 Marshallagia marshall 7 29.2
3 Haemonchus contortus 5 20.8
4 Trichostrongylus spp. 3 12.5

Total 24 100

Table 2. Diagnosed Types of Abomasal Nematodes infection in studied Sheep with mixed infection in
Kirkuk city, Irag.

Number of
(o)
NO. Nematodes infected Sheep Yo
. —
1 Mgrshallagla marshalli + Haemonchus contortus + 1 42 31
Trichostrongylus spp.
5 Ostertagia circumcincta + Chabertia ovina + 7 96.92

Marshallagia marshall

3 Haemonchus contortus+ Toxocara vitulorum+ 4 15.38
Trichostrongylus spp. + Ostertagia circumcincta '

Trichostrongylus spp.+ Haemonchus contortus+

4 Marshallagia marshall 2 769
Chabertia ovina+ Ostertagia circumcincta+
5 : 1 3.85
Trichostrongylus spp.
Nematodirus spp.+ Marshallagia marshalli+
6 . : 1 3.85
Ostertagia circumcincta
Total 26 100
Table 3. Diagnosed Abomasal Nematodes egg measurements in studied Sheep measured by pm
Egg measurement
NO. Nematodes
Length Width
1 Nematodirus spp. 210-262 99-110
2 Marshallagia marshall 126-196 73-84
3 Trichostrongylus spp. 83-105 44-52
4 Ostertagia circumcincta 86-100 47-52
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5 Chabertia ovina 92-100 52-57
6 Haemonchus contortus 70-80 44-50
7 Toxocara vitulorum 70-84 66-74

Table 4. The effect of Abomasal Nematodes infection on Immunological parameters.

NO. Parameters Infected | Non- infected
1 19G pg/di 56.3+ 1.7° | 10.56 + 0.41
2 IgM pg/d| 318+52 | 322495
3 IgE pg/d| 8027 +24 | 2716

* indicate significant differences (P < 0.05).

Table 4. The Total length of diagnosed Abomasal Nematodes measured by mm

NO. Nematodes Sex Total Average
length
male 10-20 15
1 Haemonchus contortus Fermale 1230 ”
- 8.25
2 Ostertagia circumcincta male 7-9.5
Female 9-10 9.5
: male 3-6 4.5
3 Trichostrongylus spp.
& PP Female 4-8 6
4 Marshallagia marshall male 10-13 11.5
Female 15-20 17.5

The current study agreed with [11], who reported that Sheep infected with these different numbers of
nematodes might be due to lack of recurrent treatment with anthelmintic and bad management as well as
grazing of infected Sheep in different areas. These parasites supply a potent challenge to the host's immune
system, leading to repeated exposure to infective stages, resulting in high endemicity of the parasitic
infection [12]. The immune system's reaction when infected with worms, that is, the host body's immunity
has been produced at infection to protect the body, get rid of them, and throw them out of the body, the
attraction of phagocytes to the parasite is one of the immune system's methods for eliminating worm
infection. The humoral and cellular immune response is involved in worm resistance and in general,
includes. Lymphocytes, somatic cells, eosinophils, Globule cells, and various types of immunoglobulins, all
of these types of immune responses vary according to the hostility and types of worms may be revealed the
significant increase in immunoglobulins level IgE in circulating blood [13]. Regarding the humoral immune
response in the body, H. contortus infection significantly reduced the serum immunoglobulin (IgG& IgM)
in heavily infected Sheep and goats. This reduction in serum immunoglobulin may be attributed to the
presence of histamine and leukotriene in the abomasal mucus that is associated with parasitic infection to
facilitate the translocation of plasma proteins, including humoral antibodies, into the lumen of the
abomasum [As a consequence of this, the concentrations of 1gG and IgM are reduced in the circulation and
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discharged into the abomasum. This serves to protect the abomasum from H. contortus and reduce the
larvae's ability to move around. These findings are consistent with those seen in [15], [16]. In addition, there
was a significant increase in the level of serum IgE in infected sheep and goats. This may be because
natural infection with haemonchosis causes an increase in the production of specific antibodies IgE that are
associated with worm fertility control. This is a feature of helminthic infection, it resulted from the response
of a Th2-type, and it has been linked to resistance to gastrointestinal nematodes in sheep and goats [17],
[18]. Both humans and animals are susceptible to the effects of parasites, which can have a significant
impact on the development and maturation of their immune systems. These proteinases, which are
responsible for the hydrolysis of collagen, fibrinogen, and hemoglobin, are produced either by the larvae or
the adult forms. It has been discovered that G.l. nematodes have metalloproteinases in addition to serine,
aspartic, and cysteine proteases. Both humans and animals are susceptible to the effects of parasites, which
can have a significant impact on the development and maturation of their immune systems. Eosinophils are
considered to be important components in the response against parasite infections, and the increase in the
number of eosinophils is a common feature observed during sheep infection with Gastrointestinal
Nematodes, which was in agreement with [19]. In the current study, there was an increased level of
immunoglobulins IgE and 1gG in the circulating blood of animals that were infected with abomasal
nematodes.

6. Conclusion

The present study showed the high percentage of abomasal nematodes infection in Sheep in Kirkuk city,
mostly Ostertagia spp. Infection also showed changes in some immunological parameters of Sheep infected
with abomasal nematodes.
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