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Abstract

Cysticercosis is a disease cause by the cysticercus tenuicollis, An infection caused
by metacestodes that impacts a broad range of ruminant animals. When dogs and
wild dogs contract the intestinal tapeworm Taenia hydatigena's larval stages, it
happens. The adult cysticercus larvae found in the intermediate host's omentum,
mesentery, and peritoneum are usually the mature cysticerci's typical sites; the pleura
and pericardium are less frequently found. The migratory larvae, which are mostly
found in the parenchyma of the liver, can cause traumatic hepatitis overall the young
animals. Most infections are found in the slaughterhouse and are chronic and
asymptomatic. Acute infection in sheep is rare, and reports of lamb fatalities are
rare as well. The Taenia hydatigena larva Cysticercus tenuicollis is frequently seen
in Iragi sheep that have been slaughtered. 25 specimen cysts of Cysticercus
tenuicollis were taken from the slaughtered sheep (two cysts per animal) in
slaughterhouses in the province of Kerbala during October and November of 2024
for this study. In this investigation, samples of liver from sheep have been
slaughtered at the Karbala Abattoir in Iraq were used to acquire fluid from cysts of
larval stage (N = 25). The SDS-PAGE method (Sodium Dodecy Sulfate-
Polyacrelamide Gel Electrophoresis) was used to test different proteins in the fluids
extracted from cysts in order to discover reactive proteins. The results of fluid
antigens' SDS PAGE analysis findings showed 73, 51, 45, and 8 kDa. In conclusion,
Identifying antigens in helminthes will enhance diagnostic techniques and control
them, while investigating the host-parasite connection is crucial for disease control.

Introduction

Goats and sheep have an impact on the economical viability of rural people in tropical
nations, although their low output is mostly caused by parasite infection and Cysticercus
tenuicollis, the prevalence of stray dogs in the grazing area, which are essential to the
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parasite's life cycle, and improper disposal of infected and confiscated offal, organs, and
corpses have been linked to the incidence of Cysticercus tenuicollis in the majority of
afflicted places worldwide (Lawan et al., 2024). According to Scala et al. (2015) and Muku et
al. (2020), cysticercosis has veterinary implications and causes significant social losses to
subsistence farming groups as well as significant financial losses when contaminated meat
and offal are rejected during slaughter inspections. Livestock with Cysticercus tenuicollis
infections have a high rate of mortality and morbidity. (Wondimu et al., 2011) (Murrell et al.,
2013). A parasite called Taenia hydatigena is common in many countries worldwide, as
adults, they reside in dogs' and other canines' small intestine, including wolves and foxes.
Since ruminants make excellent intermediate hosts, Cysticercus tenuicollis, its larval stage,
may infect a wide variety of herbivores. Sheep, goats, deer, and pigs are all susceptible to
infections. It is not common in herds of cows or other ruminants, though. Additionally, it
may infect a variety of animals, including rats, monkeys, and camels. (Jenkins et al., 2014;
Scala et al., 2015; Foroutan et al., 2022; Wakid &Alsulami, 2022). Since adult worms reside
in the small intestine of definitive hosts, like dogs, they get the infection when they consume
the parasite's larval stage present within the infected organs, carcass or remnants of deceased
of sheep which consider as intermediate hosts, since the pregnant proglottid, each carrying
600043000 eggs, are expelled with around four proglottid of excrement through one day, the
pre-patent period is estimated to be between 7 and 9 weeks, therefore, the average number of
eggs that a single worm excretes each day is about 100,000 (Forbes, 2021). When the
intermediate hosts ingested eggs from feed and grass tainted with infected dogs' excrement,
they contracted the larval stage of the infection, following the membrane of egg digestion,
the embryo passes through intestinal tract wall and either migrates to liver and settles, once
there, it connects to the mesentery or omentum and develops into the cysticercus tenuicollis, a
fluid-filled sac, only when many larvae enter the body as a result of ingesting multiple eggs is
the illness considered serious, it is important to note that the disease has no known cure and
that treating and avoiding contact with affected dogs is crucial to its prevention (Miller et al.,
2012). Geographic regions affect the occurrence of the Cysticercus tenuicollis infection, with
greater rates seen in nations with inadequate sanitary management and unchecked population
migrations of wild animals. (Samuel and Zewde . 2010) (Yalelet etal., 2018) A localized
disease, cysticercosis primarily affects impoverished people with inadequate hygiene
measures, large numbers of stray dogs raise the likelihood of the disease spreading since they
are significant reservoirs for the spread of zoonotic helminths, such as cysticercosis
(Mohammed and Kadir .2020). The primary source of metacestodes is rural people' close
interactions with dogs and other household animals (Murrell et al., 2013). According to
Hama-Soor et al. (2021), these tapeworm is regarded as one among the most significant and
commercially significant veterinary tapeworm in sheep in Irag. It's vital to note that the
proteins can be identified in the parasite's larval stage will serve as a crucial guide to figuring
out their function in the parasite's biological traits (Cai et al., 2021). Sodium dodecyl-sulfate
polyacrylamide gel electrophoresis, or SDS-PAGE, is widely employed to achieve high-
resolution protein mixture separation, the process initially denatures the proteins that will be
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electrophoresed, even while SDS-PAGE may detect the covalent structural properties of
resolved proteins, functional aspects that have been used in the investigation of the
Determination of Immune Reactive Proteins of Cysticercus Tenuicollis are lost, such as the
presence of non-covalently bound metal ions. (Nowakowski et al., 2014; Al-Rishawi and Al-
Mayali, 2023).

Materials and methods
Cysticercus tenuicollis collection

Cysticercus tenuicollis samples were obtained from the livers and omentum of around 25
cysts that were infected with the parasite during the examination of the sheep carcass at the
slaughterhouses (Kerbalaa). When analyzing the internal viscera of the slaughter animal, the
cysts were discovered in the liver, mesentery, and omentum since they are easily identified by
their size, form, and preferred sites (Arunkumar et al., 2014). A cooling box was then used to
carry these samples into the lab for analysis. The cysts of C. tenuicollis were gathered at
random during the examination of the sheep corpses in the slaughterhouse for this
investigation. Cysticercus tenuicollis cysts were first recognized by their characteristics,
which included a single, long-necked scolex, nearly transparent fluid of cyst, and hooks shape
Figure (1) (Essa and Al-Azziz, 2011).

Collection of Fluids from C. tenuicollis

Cysts were cleaned with distilled water, and the fluid was then collected by making
punctures. The fluids were filtered following a 10-minute centrifugation at 13,000 rpm and
4°C, use a Millipore filter (0.45 um) to remove the supernatant, then store it at 4°C(Kara and
Dodanay, 2005).

2-Detection of reactive proteins in fluids by (SDS-PAGE):

A. The protein precipitation methodology for A-Trichloroactetic acid (TCA) was developed
by (Koontz. 2014).

B. The Resolving and Stacking Gels recipe, which calls for 5 milliliters of 10%
polyacrylamide Gel Mix (Hashim et al., 2019)

C. Gel staining technique in accordance with C-Silver staining (Blum et al., 1987).
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Figure (1): gross lesions of A sheep with an infected omentum showed a free bladder-like
cyst filled with fluid, each of which had a slender neck and one infectious tape worm head

Results

The Protein Ladder with molecular weights 6, 12, 17, 20, 24, 35, 49, 64, 76, and 100 KDa
used to analyze Cystic fluid's active proteins extracted from the viscera of sheep infected by
C. tenuicollis use the SDS-PAGE technique. the outcomes Cysticercus tenuicollis fluid's
reactive proteins were identified using SDS-PAGE.The Cysticercus tenuicollis fluid included
four distinct protein bands, ranging in size from 73 to 8 kDa (Table 1) and (Fig. 2).

(Table -1). Show the bands of protein of Cysticercus tenuicollis separated using SDS-PAGE.

Band

Molecular weight KD of
Cysticercus tenuicollis

73

51

45

AW DN

8
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Figure (2):. Polypeptide profiles of cystic fluid that prepared from Hydatid cyst,
resolved on SDS-PAGE and stained with silver stain. The Sample (2) C. tenuicollis (1)
The BLUEsIf prestained protein

Discussion

SDS-PAGE has been employed extensively in tapeworm serologic investigations in recent
years, generally speaking, tapeworms are beneficial as immune-stimulating agents against
other parasites (Al-Rishawi and Al-Mayali, 2023). Furthermore, precise identification of the
antigens in these helminthes would undoubtedly enhance diagnostic methods, which is the
initial stage of control. (Abuseir et al., 2018). A common characteristic of both
phylogenetically related and unrelated parasites is cross-reactivity, given that these parasites
had a common ancestor at the time of their development, the prevalence of common antigens
suggests that antigenic continuity is the norm rather than the exception (EI-Moghazy &
Abdel-Rahman 2012). Finding the antigens in these helminthes accurately would
undoubtedly enhance diagnostic methods, which is the first step in controlling them, it's also
important to research the host-parasite relationship during the disease.l concur with (Abuseir
et al., 2018). Since a cross-reactive antigen may occasionally be useful to protect against
multiple infestations, immunodiagnosis, it frequently allows the use of a diagnostic antigen
from one species to possibly protect against another, based on the general similarities in
antigenic structure among parasites (EI-Moghazy & Abdel- Rahman 2012). Reactive
proteins in Cysticercus tenuicollis cyst fluids are also identified using this method, this
method relies on parasite proteins, which can be comparable among parasites, all of these
proteins might be regarded as main polypeptides from each sample, with just slight changes.
(Kara and Dodanay, 2005; Dirwal et al.,2020). In the tested T. hydatigena, certain protein
bands were quite obvious and showed up in large amounts, while others showed up faintly.
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Notably, cysticercus tenuicollis cysts included the 73-, 50-, 45-, and 8-kDa proteins, the
current study's findings concur with those of past research projects carried out in Iraq (Dirwal
et al., 2020). In line with a study carried out in Iran by Kordafshari et al. (2010), Eight
proteins with a molecular weight range of 12-57 kDa, eleven proteins with a molecular
weight range of 12-100 kDa, and fourteen protein bands from the scolex, cyst fluid, and cyst
wall, respectively, are found in the cysts from infected sheep, this study was somewhat
different from that of Al-Rishawi and Al-Mayali (2023), whose SDS-PAGE results revealed
the present of seven bands of protein. The molecular weights of these bands ranged from 120
to 27 kDa, and they were 120 to 90 to 70 to 60 to 47 to 38 to 27 kDa, the discrepancy can be
explained by the fact that complexes of large molecular weight proteins in some tapeworms
may dissolve under extreme circumstances, resulting in two or more subunits being decreased
in size (McManus, 2014). This might also explain why some samples had tiny proteins that
showed up on SDS-PAGE, whereas other samples had none at all or very little of them.
Furthermore, as noted by Miquel et al. (2015), in specific tapeworm infections, distinct
protein components may contribute to the larvae's future growth within the host animal's
body (Abuseir et al., 2018). Relied on analyzing the findings and comparing them to another
study that described the similarities between the proteins extracted from various tapeworm
that could be useful in the diagnosis of such helminthes by serodiagnosis, this is because
serological cross-reactivity with other Taenia or Echinococcus species sometimes makes
reliable serological diagnosis in animals difficult due to antigenic similarities across cestodes
(Mcmanus 2014; Abuseir et al., 2018). This might also help to explain why some samples
had smaller proteins that showed up on SDS-PAGE, whereas other samples had either no tiny
proteins at all or very little of them. Furthermore, it is agreed upon by Miguel et al. (2015)
that the development of some cestode infestations in the animal body is influenced by the
location of particular proteins.

Conclusion

Accurately identifying the antigens in these helminthes will surely improve diagnostic
techniques, which is the first step in controlling them. Investigating the host-parasite
connection throughout the disease is also crucial.

References

[1] Abuseir S ,Nagal-Kohl U and Strube C.(2018). Protein profile of the cysts of Taenia
hydatigenia, Taenia saginata, Echinococcus granulousus and Taenia ovis.HVM Biofleux .10
(4):175-179

[2] Al-Rishawi, K. M and Al-Mayali, H. M. (2023). Determination of Immune Reactive
Proteins of Cysticercus Tenuicollis from Naturally Infected Sheep and Goats in AL-
Muthanna Province /Iraq Journal of Chemical Health Risks (2023) 13(1s), 22-29

216


www.eximiajournal.com
https://techniumscience.com/index.php/socialsciences/index

 wImi Eximia Journal
- )(Imla Vol. 14, 211-219, 2025
‘- lournal ISSN: 2784-0735

Www.eximiajournal.com

[3] Arunkumar, S., Prakash k. R., Balamurugan T. C., & Guru D.V. Pandiyan. (2014).
Electrophoretic analysis of cystic fluid proteins of Cysticercus tenuicollisfrom goats.
CIBTech Journal of Microbiology, 3 (4), 52-54.

[4] Blum, H., Beier, H., & Gross, H. J. (1987). Improved silver staining of plant proteins,
RNA and DNA in polyacrylamide gels. Electrophoresis.;8(2), 93-99.

[5] Cai, M., Li, Y., He, G., Guo, X., Zhang, S., Yan, L., ...& Ding, J. (2021). Comparative
Proteomic Analysis of Different Parts of Taenia hydatigena. Frontiers in Veterinary Science,
8, 626579.

[6] Dirwal, A. R., Falih, I. B., & Layj, D. M. (2020). Manifestation of cysticercus
tenuicolliscyst infected organs of slaughtered sheep with determination of reactive proteins of
cyst fluids by sds-page. Plant Archives, 20(1), 1072-1076.

[7] El-Moghazy FM & Abdel-Rahman EH.(2012). Cross-Reaction as a Common
Phenomenon among Tissue Parasites in Farm Animals. G. Veterinaria;8(4):367-373.

[8] Essa, I. M. and S. A. Al-Azizz (2011). Studies on Cysticercus tenuicollis collected
from slaughtered sheep and goats in Basrah abattoir, Iraq. Egyptian Journal of Experimental
Biology (Zool.), 7(2) : 343-347.

[9] Forbes, A. B. (2021). Parasites of cattle and sheep: a practical guide to their biology
and control. pp: 89-165.

[10] Foroutan, H., Moazeni, M., Doroodmand, M. M., &Mootabi-Alavi, A. (2022). Very
low frequency waves as selective probe for Cysticercus tenuicollis, Hydatid cyst and
Coenurus cerebralis bio-analysis using single cell-signal recording. Scientific Reports, 12(1),
20070.

[11] Hama-Soor, T. A., Mohammed, A. A., &Weli, S. (2021). Novel isolate of Cysticercus
tenuicollis-Kalar isolate has been revealed in Kalar, Irag. The Journal of Infection in
Developing Countries, 15(10), 1532-1538.

[12] Hashim, H. O., Al-Shuhaib, M. B. S., &Ewadh, M. J.( 2019 ). Heterogeneity of
proteins in birds’ egg-whites. Biotropia., 26, 65-81.

[13] Jenkins, D. J., Urwin, N. A., Williams, T. M., Mitchell, K. L., Lievaart, J. J.,
&Armua-Fernandez, M. T. (2014). Red foxes (Vulpesvulpes) and wild dogs (dingoes (Canis
lupus dingo) and dingo/domestic dog hybrids), as sylvatic hosts for Australian Taenia
hydatigenaand Taenia ovis. International Journal for Parasitology: Parasites and Wildlife,
3(2), 75-80.

[14] Kara, M. and A. Dodanay (2005). Investigation of antigenic specificity against
Cysticercus tenuicollis cyst fluid antigen in dogs experimentally infected with Taenia
hydatigena. Turkish Journal of Veterinary and Animal Sciences, 29(3) : 835-840.

[15] Kara, M. and A. Dodanay (2005). Investigation of antigenic specificity against
Cysticercus tenuicollis cyst fluid antigen in dogs experimentally infected with Taenia
hydatigena. Turkish Journal of Veterinary and Animal Sciences, 29(3) : 835-840.

[16] Koontz, L.(2014). TCA precipitation. Methods in enzymology.2014;541, 3-10.

217


www.eximiajournal.com
https://techniumscience.com/index.php/socialsciences/index

 wImi Eximia Journal
- )(Imla Vol. 14, 211-219, 2025
‘- lournal ISSN: 2784-0735

Www.eximiajournal.com

[17] Kordafshari, S., Hosseini, S.H., Meshgi, B. and Youssefi, M.R. (2010). Comparison
of electrophoretic patterns of larval stages of antigens of hydatid cyst by western blotting
technique. Global Veterinaria, 4(6): 601-606.

[18] Lawan,P. Y. Niba, A. T., Awah,N.J. (2024). Epidemiology of Cysticercus
tenuicollis in Sheep and Goats in the Tropics: A Systematic Review, Veterinary Medicine
International, 2024, 7881494, 19 pages, 2024.

[19] McManus, D. P. (2014).Immunodiagnosis of sheep infections with Echinococcus
granulosus: in 35 years where have we come?. Parasite Immunology, 36(3), 125-130.

[20] Mcmanus, D.P.(2014). Immunodiagnosis of sheep infections with Echinococcus
granulosus: in 35 years where have we come? Parasite Immunology . 36:125-130.

[21] Miller, J. E., Kaplan, R. M., & Pugh, D. G. (2012). Internal parasites. Sheep and goat
medicine, chapter 6. pp:120

[22] Miquel J, Khallaayoune K, Azzouz-Maache S, Pétavy A.(2015). Spermatological
characteristics of the genus Taenia inferred from the ultrastructural study on Taenia
hydatigena. Parasitol Res.114(1):201-208.

[23] Mohammed A. A. and Kadir M. A., (2020).Estimation of Some Biochemical
Parameters and Trace Elements in Sheep Infested With Taenia Hydatigena Cysts in
Sulaymaniyah Province/lraq, Iraqgi Journal of Veterinary Sci.. (2020) 34, no. 1, 39-44,

[24] Muku R. J., Yan H. B., Ohiolei J. A et al.,(2020) Molecular Identification of Taenia
Hydatigena From Sheep in Khartoum, Sudan, Korean Journal of Parasitology. 58, no. 1, 93—
97,

[25] Murrell K. D., Dorny P., Flisser A. Nash T., andPawlowski Z.,(2013).
WHO/FAO/OIE Guidelines for the Surveillance, Prevention and Control of
Taeniosis/cysticercosis, Revises Sci. Tech. Off Internal. (2013) 32, no. 2, 559-569.

[26] Nowakowski, A. B., Wobig, W. J., & Petering, D. H. (2014). Native SDS-PAGE:
high resolution electrophoretic separation of proteins with retention of native properties
including bound metal ions. Metallomics, 6(5), 1068-1078.

[27] Samuel W. and Zewde G. G., (2010).Prevalence, Risk Factors, and Distribution of
Cysticercus Tenuicollis in Visceral Organs of Slaughtered Sheep and Goats in Central
Ethiopia, Tropical Animal Health and Production. (2010) 42, no. 6, 1049-1051,

[28] Scala A., Pipia A. P., Dore F et al.,(2015). Epidemiological Updates and Economic
Losses Due to Taenia Hydatigena in Sheep From Sardinia, Italy, Parasitology Research. 114,
no. 8, 3137-3143,

[29] Scala, A., Pipia, A. P., Dore, F., Sanna, G., Tamponi, C., Marrosu, R., Bandino, E.,
Carmona, C., Boufana, B., &Varcasia, A. (2015). Epidemiological updates and economic
losses due to Taenia hydatigenain sheep from Sardinia, Italy. Parasitology research, 114(8),
3137-3143.

[30] Wakid, M. H., &Alsulami, M. N. (2022). Genotyping of Taenia hydatigenaisolated
from sheep and goats in KSA based on Cox1 gene. Saudi Journal of Biological Sciences,
29(2), 1270-1275.

218


www.eximiajournal.com
https://techniumscience.com/index.php/socialsciences/index

 wErmai Eximia Journal
~—~D xlmla Vol. 14, 211-219, 2025
@y jOurnal IS\: 2784-0735

Www.eximiajournal.com

[31]] Wondimu A., Abera D., and Hailu Y.,(2011). A Study on the Prevalence |,
Distribution and Economic Importance of Cysticercus Tenuicollis in Visceral Organs of
Small Ruminants Slaughtered at an Abattoir in Ethiopia, Journal Veterinary Medicine Animal
Health. (2011) 3, no. 5, 67-74.

[32] Yalelet A, Tadesse T., and Reta Z., (2018).Study on Prevalence of Small Ruminant
Cysticercus Tenuicollis and Its Study on Prevalence of Small Ruminant Cysticercus
Tenuicollis and Its Monetary Loss at Bishoftu Elfora Export Abattoir , Oromia , Ethiopia,
Journal Dairy Science. (2018) 8, no. 4.

219


www.eximiajournal.com
https://techniumscience.com/index.php/socialsciences/index

	cover.pdf (p.1)
	Eximia Journal.pdf (p.2-10)

