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Abstract

Buffaloes, a vital livestock species in Pakistan, are seriously threatened by helminth infections in terms of both health and
productivity. With this study, the frequency of helminth parasites in domesticated and farmed buffaloes in Peshawar,
Pakistan, was contrasted. Using the methods of differential floatation, sedimentation, and direct smear, 200 fecal samples
100 from domesticated and 100 from farmed buffaloes were collected and analyzed. Using their morphological features,
helminth eggs and larvae were identified. Compared to farmed buffaloes (2%), domesticated buffaloes had a considerably
higher overall frequency of helminth infections (22%). The Trematodes Fasciola hepatica, Fischoederius cobboldi,
Gastrothylax crumenifer, Fasciola gigantica, and Carmyerius spatiosus, as well as the Nematodes Mecistocirrus digitatus
and Oesophagostomum radiatum, were found to be seven species of helminth parasites. Mecistocirrus digitatus (3%),
Oesophagostomum radiatum (1%), Fasciola gigantica (1%), Fasciola hepatica (5%), Gastrothylax crumenifer (4%), and
Fischoederius cobboldi (7%), the most common among farmed buffaloes. Fasciola hepatica (1%) and Gastrothylax
crumenifer (1%) were the only pathogens found in farmed buffaloes. Analysis: The increased frequency of helminth
infections in domesticated buffaloes emphasizes the need for better deworming procedures, management strategies, and
public awareness initiatives to reduce their financial effects on livestock productivity.
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Introduction

For rural populations and the economies of many developed and emerging nations, including Pakistan, livestock is
essential. The cattle industry relies heavily on buffaloes (Bubalus bubalis), which provide premium milk, meat, leather,
and draft power (1, 2). For a sizeable portion of the rural population in Pakistan, the livestock industry is a vital source of
employment and income, contributing considerably to the nation's agricultural GDP (3, 4).

Globally, helminth infections especially those caused by gastrointestinal parasites pose a serious danger to cattle output.
Clinical and subclinical disorders resulting in slower development rates, decreased production of milk and meat, decreased
fertility, reduced labor ability, and greater susceptibility to other infections are all possible outcomes of these parasite
infections (5, 6). The cattle sector suffers significant financial losses as a result of helminth infections, including direct
losses from reduced productivity, higher treatment costs, and death as well as indirect losses from restricted trade and poor
product quality (7, 8).

To effectively control and prevent helminth infections in cattle, it is imperative to comprehend their epidemiology and
prevalence. To maintain sustainable livestock output and food security in Pakistan, where the livestock industry is essential
to the country's economy and rural populations' way of life, it is critical to fight helminth infections.

In Peshawar, Pakistan, this study sought to evaluate and examine the frequency of helminth parasites in domesticated and
farmed buffaloes as well as to determine the variables influencing the infection patterns that were noted. The results of
this study will help design focused treatments and management plans that will lessen the financial toll that helminth
diseases have on the area's buffalo herd.
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Materials and Methods

Study Area and Sample Collection

The Veterinary Parasitology Laboratory, Department of Animal Health, Agriculture University Peshawar, Khyber
Pakhtunkhwa, Pakistan was the site of the study. 200 fecal samples in all, 100 from domesticated and 100 from agricultural
buffalo in various Peshawar district locations, were taken. The samples were taken straight from the rectum of buffaloes
that appeared healthy and were not taking any anthelmintic drugs.

Fecal Examination

The fecal samples were examined using the following techniques:

Differential Floatation Technique: This method was employed to identify the eggs of nematodes and cestodes. The
floating media employed was a 0.9% sodium chloride solution, and the eggs were recognized by their morphological
features.

Sedimentation Technique: The observation of trematode eggs was done using this method. Methylene blue staining of
the sediment was done, and it was studied under a microscope.

Direct Smear Method: The identification of helminth larvae was accomplished using this technique. The larvae were
recognized by their morphological characteristics after a little volume of physiological saline solution was combined with
the fecal sample.

Statistical Analysis

Data were analyzed using GraphPad version 5. The prevalence of different helminth parasites was calculated using the
following formula:

Prevalence (%) = (Number of positive samples / Total number of samples examined) x 100

Table 3.1: Different characteristics and parameters used in studying helminthes in selected Buffalo population

S.No | Name Domesticated Buffaloes Farmed Buffaloes
1 Specie Bubalus bubalis (Buffaloe) Bubalus bubalis (Buffaloe)
2 Sex Female Female
3 Age 36 months (3 years Adult) 36 months (3 years Adult)
4 Weight 350 Kg 350 Kg
5 Health Condition Physically Healthy Looking Physically Healthy Looking
6 Feeding Habit Meadow grass, Open Pastures and | Specially Prepared fodder containing a mixture of
drinking from Damp and rivers proteins and other nutrient requirements along with
seeds for energy rich oil
7 Medication No Yes
8 Name of Medication Nil i. Nilzan LV Oral Drench
ii. Decovas DDUP Spray
History of Vaccination | No Yes
10 Name of Vaccines Nil Ivomiec (1%) S.C Injection
RESULTS

The current study was conducted to compare the incidence of Helminth Parasites in domesticated and Farmed Buffaloes
of District Peshawar through coprological examination from June to September, 2022. Seven species of Intestinal
Helminth Parasites were identified. A total of 200 fecal samples were collected. 100 from domesticated and 100 from
farmed buffaloes of district Peshawar. For collection of samples random locations of different areas of district Peshawar
were selected. In comparing the infection among domesticated and farmed buffaloes it was recorded to be (22 %) for
domesticated while (2 %) was for farmed buffaloes (Table 4.1). A higher degree of infection was found in house
domesticated old buffaloes.

Table No. 4.1 Comparison of Infection by Helminthes Parasites among ho Domesticated and Farmed Buffaloes in
District Peshawar

S.No | Helminth Parasite Egg identified Domesticated Farmed Buffaloes
Buffaloes Total 100 Total 100
Positive | %age Positive Y%age
1. Nematode | Mecistocirrus digitatus 3 3% 0 0%
Oesophagostomum radiatum 1 1% 0 0%
2. Trematode | Fasciola hepatica 5 5% 1 1%
Fischoederius cobboldi 7 7% 0 0%
Gastrothylax crumenifer 4 4 % 1 1 %
Fasciola gigantica 1 1% 0 0%
Fasciola hepatica + Carmyerius spatiosus 1 1% 0 0%
TOTAL 22 22 % 2 2%
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Fig 4.1 Comparison of Helminth Parasites among Domesticated and Farmed Buffaloes in Peshawar
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Table 4.1 shows that domesticated buffaloes were highly infected by Fischoederius cobboldi. The infected samples found
positive for Fischoederius cobboldi were 7 with an infection rate of (7 %). The number of infected samples for Fasciola
hepatica, Gasrothylax crumenifer, Mecistocirrus digitatus, Oesophagostomum radiatum, and Fasciola gigantica were 5,
4, 3, 1 and 1 with an infection rate (5 %), (4 %), (3 %), (1 %) and (1 %) respectively. The lowest infected sample was
found to be that of Oesophagostomum radiatum and Fasciola gigantica with an infection rate (1 %).

Additionally there was a mixed infection in 1 sample containing an infection of Fasciola hepatica and Carmyerius
spatiosus with an infection rate of (1 %).

Fig 4.2. Percentage of Helminthic Infection among Domesticated Buffaloes in Peshawar
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Fig 4.3 Percentage of Helminth Parasites among Farmed Buffaloes in Peshawar
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A total of 100 fecal samples were tested from 6 different farms. Among these only 2 fecal samples were found to be
positive for Fasciola hepatica and Gastrothylax crumenifer with an infection rate of (1 % each) (Table 4.2)

Tab No. 4.2 Overall Comparison of Infection by Helminth Parasites among Domesticated and Farmed Buffaloes

in District Peshawar
S.No | Source of samples Total Samples | Positive | %age | Negative | %age
1 Domesticated Buffaloes | 100 22 22% | 78 78 %
2 Farmed Buffaloes 100 2 2 % 98 98 %

Fig 4.4 Overall Comparison of Infection by Helminth Parasites among Domesticated and Farmed Buffaloes in
District Peshawar.
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Tab 4.3 Different Parameters of Domesticated and Farmed Buffaloes

S. No | Name Category Domesticated Buffalo | Farmed Buffalo
1. Age in months | 31-36 15 2
37-42 7 Nil
2. Weight in Kg 320-370 13 1
371-420 9 1
3. Feeding Habits | Fodder No Yes
Pasteur Yes No
4. Drinking Water | River/damp water | Yes No
Tube well water | Yes No
5. Medications No Yes
6. Vaccinations No Yes

Discussion:

There are a number of reasons why domesticated buffaloes have a greater frequency of helminth infections than farmed
buffaloes, including management techniques, deworming initiatives and farmer knowledge. Due to their primary reliance
on open pasture grazing and tainted water sources, domesticated buffaloes in the research region were more likely to come
into contact with infectious stages of helminth parasites. In contrast, the risk of illness was lower for farmed buffaloes
because they received clean drinking water and specifically prepared feed.

The results of this investigation are in line with other data from Pakistan and other nations, which have shown that
domesticated or free-range cattle had a greater frequency of helminth infections than well-managed farm animals (6, 7).
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The most common helminth parasites found in farmed buffaloes were the liver fluke Fasciola hepatica and the trematod
Fischoederius cobboldi, which is consistent with other research done in comparable conditions (8, 9). Because of their
propensity to cause liver damage, stunted development, and decreased output, these trematod infections can result in large
financial losses (10).

The adoption of appropriate management methods, such as the routine use of anthelmintic medications and preventative
measures, can be credited with the decreased occurrence of helminth infections in buffaloes raised for food. However, the
discovery of Gastrothylax crumenifer and Fasciola hepatica in a small number of domesticated buffaloes highlights the
necessity of ongoing surveillance and management initiatives.

Conclusions:

The results of this study show that domesticated buffaloes in Peshawar, Pakistan had a higher frequency of helminth
infections than farmed buffaloes. There are a number of variables that contribute to the greater infection rates in
domesticated buffaloes, including open grazing, contact with polluted water sources, and the absence of deworming
procedures.

The use of appropriate management methods, such as improved housing conditions, regulated grazing, frequent
deworming programmes, and farmer awareness campaigns, is necessary in order to offset the economic impact of helminth
infections on livestock output. To create focused therapies and reduce related economic losses, more study on the
epidemiology and management of helminth infections in buffaloes is also necessary.

Study Limitations

i. In this study, no cestodes were found, which might be due to their small size and the seasonal impact at the time of
sampling.

ii. Another reason might be missing the diagnostic techniques which are specific for the identification of cestodes.

REFERENCES

1. Bilal, M. Q., Hameed, A., & Ahmad, T. (2009). Prevalence of gastrointestinal parasites in buffalo and cow calves in
rural areas of Toba Tek Singh, Pakistan. J. Anim. Plant Sci, 19(2), 67-70.

2. Biu, A. A., & Oluwafunmilayo, A. (2004). Identification of some paramphistomes infecting sheep in Maiduguri,
Nigeria. Young, 9(2), 22-2.

3. Chamuabh, J. K., Raina, O. K., Sakhrie, A., & Gama, N. (2017). Molecular identification of Mecistocirrus digitatus and
Toxocara vitulorum in the mithun (Bos frontalis) from north-east India. Journal of Parasitic Diseases, 41(3), 734-738.

4. Chandio, A. A., Yuansheng, J., & Magsi, H. (2016). Agricultural sub-sectors performance: an analysis of sector-wise
share in agriculture GDP of Pakistan. International Journal of Economics and Finance, 8(2), 156-162.

5. Cobbold, T. S. (1855). Description of a new trematode worm (Fasciola gigantica). The Edinburgh New Philosophical
Journal, Exhibiting a View of the Progressive Discoveries and Improvements in the Sciences and the Arts. New Series,
11, 262-267.

6. Deeba, F., Qureshi, A. S., Kashif, A. R., & Saleem, 1. (2019). Epidemiology of different gastrointestinal helminths in
buffaloes in relation to age, sex and body condition of the host. Journal of Entomology and Zoology Studies, 7(1),
1533-1540.

7. Dorny P, Stoliaroff V, Charlier J, (2011). Infections with gastrointestinal nematodes, Fasciola and Paramphistomum
in cattle in Cambodia and their association with morbidity parameters. Vet Parasitol; 175(3-4): 293-299.

8. Farmers, C.0.S, (2009) Commission on genetic resources for food and agriculture intergovernmental technical
working group on animal genetic resources for food and agriculture.
https://www.pinterest.com/pin/430164201880945779/

9. Farooq, A. A., Lashari, M. H., Akhtar, M. S., Awais, M. M., Inayat, S., & Akhtar, M. (2015). Prevalence of bovine
fascioliasis in different commercial and non-commercial dairy farms of District Rajanpur, Punjab, Pakistan. Pak. J.
life Soc. Sci, 13(1), 8-11.

10. Fayyaz, S., Shahbaz, M., Baboo, 1., Nazir, S., & Shaukat, M. (2021). Epidemiology and Risk Factor Analysis of
Fasciolosis in Buffaloes in District Bagh, Azad Kashmir, Pakistan. Journal of Bioresource Management, 8(1), 13.
11.Igbal M. N, Muhammad.A, Anjum A.A, Shahzad K. A, Ali M.A, Ali.S. (2014). Prevalence of Gastrothylax crumenifer

in the gastrointestine of Bubalus bubalis Pak Vet J. 1(1): 28-31.

12.1gbal, M. N., & Ashraf, A. (2017). Buffalos in Pakistan: incidence and control of gastrointestinal parasitic infections
in naturally infected water buffaloes. PSM Veterinary Research, 2(2), 33-34.

13.Igbal, M. N., Shahzad, K. A., & Muhammad, A. (2013). Identification and prevalence of Paraphistomum cervi in
naturally infected water buffaloes of central Punjab, Pakistan. Veterinaria, 1(1), 9-12.

14.1gbal, Z., Sajid, M. S., Abbas, R. Z., & Khan, M. N. (2015). General Identification through Parasitology and
Protozoology, Pakistan. Pak. J. Agri. Sci, 52(3), 815-820.

15.Jas, R., Kumar, D., Pandit, S., Baidya, S., Brahma, A., & Rai, S. (2020). Epidemiology of naturally occurring
gastrointestinal helminthoses in buffalo of Coastal zone of West Bengal, India. Journal of Entomology and Zoology
Studies, 8(5), 1512-1516.

16.Jimenez-Cisneros, B. (2009). Coming to terms with nature: water reuse new paradigm towards integrated water
resources management. Future Challenges of Providing High-Quality Water-Volume I, 195.

209


https://www.pinterest.com/pin/430164201880945779/

Comparative Helminthology in Domesticated and Farmed Buffaloes (Bubalus bubalis) of Peshawar, Pakistan.

17.Karim, W. A., Farajallah, A., & Suryobroto, B. (2016). Exploration and prevalence of gastrointestinal worm in buftfalo
from West Java, Central Java, East Java and Lombok, Indonesia. Aceh Journal of Animal Science, 1(1), 1-15.

18. Kattak, A. (2017). Prevalence of gastrointestinal parasite, Paramphistomum in domestic animals (Cows and Buffaloes)
of district Swat and Charsadda, KP, Pakistan. Journal of Entomology, 5(3), 907-911.

19.Khan, M. S., Ahmad, Nazir., & Khan, M. A. (2007). Genetic resources and diversity in dairy buffaloes of
Pakistan. Pakistan Veterinary Journal, 27(4), 201.

20.Khan, T., Nasreen, N., Shater, A. F., Khan, A., Kamal, M., Vinueza & Al-Jabr, O. A. (2021). Risk factor analysis for
the prevalence of gastrointestinal parasites found in large ruminants in Lower Dir Khyber Pakhtunkhwa
Pakistan. Saudi Journal of Biological Sciences, 28(12), 7022-7026.

21.Khan, N. U., Shafee, M., Khan, J. A., Ashraf, K., Khan, R., Khan, A., & Khan, M. A. (2021). 07. Sero-epidemiological
study of ecto-and endo-parasites and their hematological effects in small ruminants reared under pastoral system in
district Bannu, Pakistan. Pure and Applied Biology (PAB), 4(1), 50-56.

22.Kobak, P., & Pilarczyk, B (2012). Prevalence of gastrointestinal parasites of water buffaloes raised in the Notecka
Forest region (Poland). Bull Vet Inst Pulawy, 56, 33-36.

23.Laha, R., Das, M., & Goswami, A. (2013). Gastrointestinal parasitic infections in organized cattle farms of
Meghalaya. Veterinary World, 6(2), 109.

24, Linnei, C. (1758-1759). Systema Naturae per Regna Tria Naturce, Secundum Classes, Ordines, Genera, Species, cum
Haracteribus,  Differentiis,  Synonymis,  Locis. =~ Tomus I Holmiz: Impensis Direct.  Laurentii
Salvii. doi:10.5962/bhl.title.542

25.Mehmood, N., Arshad, M., Ahmed, H., Simsek, S., & Muqaddas, H. (2020). Comprehensive account on prevalence
and characteristics of hydatid cysts in livestock from Pakistan. The Korean Journal of Parasitology, 58(2), 121.

26.NCBI Taxonomy: a comprehensive update on curation, resources and tools. Database (Oxford).
2020: baaa062. PubMed: 32761142 PMC: PMC7408187.

27.Neelum, A., & Khan, M. (2017). Economics of milk production in district Mardan, Khyber Pakhtunkhwa (KP),
Pakistan. Sarhad J. Agric, 33(1), 42-46.

28.Patil S.B, Gatne M.L, Palampalle H.Y, Gudewar J.G, (2012) Prevalence of helminth parasites of buffaloes in
Mabharashtra based on slaughter house study. Journal of Veterinary Parasitology., 26(2), 183-185.

29.Patel, H. C., Hasnani, J. J., Patel, P. V., Pandya, S. S., Solanki, J. B., & Jadav, S. J. (2015). A study on helminth parasites
of buffaloes brought to Ahmedabad slaughter house, Gujarat, India. Life, 50, 20.

30.Rafi, U., Yasmeen, R., Qureshi, A. W., Bukhari, R., & Bukhari, S. S. (2021). Prevalence of Parasitic Species in
Ruminants Found in the Vicinity of Lahore, Pakistan. Scientific Inquiry and Review, 5(4).

31. Sanguankiat, S., Sato, M. O., Sato, M., Maipanich, W., Yoonuan, T., Pongvongsa, T., & Waikagul, J. (2016). First
record of paramphistomes Fischoederius cobboldi and Paramphistomum epiclitum detected in bovine rumen from a
local market of Savannakhet Province, Lao PDR. The Korean journal of parasitology, 54(4), 543.

32.Shoaib, M., Shah, M. A. A., Hassan, M. U., Shamim, A., Zafar, M. A., Riaz, A., & Khan, M. A. (2016). Prevalence of
the Gastrointestinal Helminths in Bovine Population in different zones of Rawalpindi district of Punjab, Pakistian.
Pakistan Journal of Science, 68(4), 402.

33.Sial, N., Shahzad, F., Shahzad, M. 1., Riaz, S., Abid, S., & Shafeeq, S. (2018). Epidemiology of gastrointestinal
parasites of various animals in district Bahawalpur. Epidemiology, 25(3). 37-39.

34.Siddiky, M. N. A. (2015). SAARC dairy outlook. SAARC Agriculture Centre, Dhaka, Bangladesh, 1-160.

35.Singh, N. K., & Juyal, P. D. (2014). Prevalence of gastro-intestinal parasites in buffalo calves from different agro-
climatic zones of Punjab. Journal of Parasitic Diseases, 38(4), 367-370.

36. Sintayehu, M., & Mekonnen, A. (2012). Prevalence and intensity of Paramphistomum in ruminants slaughtered at
Debre Zeit Industrial Abattoir, Ethiopia. Global Veterinaria, 8(3), 315-319.

37.Thapa S, U., Adhikari, N., Kafle, S., Shrestha, N., Banjara, M. R., Steneroden, K., & Ghimire, P. (2020). Effect of
deworming on milk production in dairy cattle and buffaloes infected with gastrointestinal parasites in the
Kavrepalanchowk District of central Nepal. Veterinary Record Open, 7(1), 38-384.

38. Tookhy, N. A., Mahiza, M. 1. N., Mansor, R., Abd Rahman Yasmin, N. I. A., Hamzah, N. H., & Idris, L. H. (2022).
Rumen Fluke in Cattle and Buffaloes in Asia: A Review. Pertanika J. Trop. Agric. Sci, 45(3), 781-803.

39. Umm-e-Aimen., Khan Shah Zeb., Ali Amjad, Rizwan M. (2018). Clinico-Epidemiological Survey on the Prevalence
of Gastro-Intestinal Parasites Affecting Buffalo & Cow Calves in Paharpur D. I. DI Khan, Khyber Pakhtunkhwa,
Pakistan.

40. Vanisri, V. Subramanian, N. Muthu, M (2016). Prevalence of gastrointestinal parasites in cattle in and around cheyyar
taluk Thiruvannamalai District, 3(11), 3282-3294.

41. Wadhwa, A., Tanwar, R. K., Singla, L. D., Eda, S., Kumar, N., & Kumar, Y. (2011). Prevalence of gastrointestinal
helminthes in cattle and buffaloes in Bikaner, Rajasthan, India. Veterinary World, 4(9), 417-422.

42.Zaman, M. A., Sajid, M., Sikandar, A., & Awais, M. M. (2014). Point Prevalence of Gastrointestinal Helminths and
their Association with Sex and Age of Buffaloes in Lower Punjab, Pakistan. International Journal of Agriculture &
Biology, 16(6).

210


https://en.wikipedia.org/wiki/Systema_Naturae
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.5962%2Fbhl.title.542
https://doi.org/10.1093/database/baaa062
https://pubmed.ncbi.nlm.nih.gov/32761142/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7408187/

