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I am delighted to announce the release of the eighth issue of IVSA Mirror, the annual publication of IVSA 

Nepal. This edition would not have been possible without the dedication and hard work of the entire IVSA 

team and the many individuals who contributed behind the scenes. 

Serving as a member and Editor-in-Chief of IVSA Nepal has been an incredible honor. I am truly grateful 

for the opportunity to work alongside such talented and committed team members and to contribute to every 

event and initiative within IVSA Nepal. 

As Editor-in-Chief, I focused on selecting articles that provide valuable insights and contribute to the 

growth of our academic community. This role has allowed me to hone my skills in scientific writing, 

leadership, and team management and build confidence through collaboration with colleagues and resource 

persons. 

I also want to express my sincere apologies to the authors whose submissions were not selected for this 

issue. I encourage them to continue their involvement with IVSA Nepal, and look forward to their future 

contributions. IVSA Nepal will always welcome constructive feedback and suggestions, as they help us to 

improve and strive for excellence. 

 

 

Thank you! 

Yashoda Khadka 

Editor-in-Chief 

IVSA Nepal 2023/24 
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Dear Readers, 

I am pleased to welcome you the eighth edition of the Journal of IVSA Nepal. As the Assistant Editor in 

chief, it is an honor to share with you a collection of articles focused on veterinary research and cases. 

I would like to extend my heartfelt gratitude to IVSA Nepal for their uniform support and vision in making 

this journal a reality. Thank you for providing a platform that encourages growth, innovation and the 

exchange of knowledge within the veterinary community. 

The journey of putting together this journal has not been without its challenges. Coordinating with 

contributors, ensuring the quality and accuracy of submissions required significant effort and collaboration. 

The dedication and hard work of editorial board members and IVSA Nepal team made this edition possible, 

and I am immensely proud of what we have achieved together. 

I would also like to thank the authors for their contributions and the editorial board for their support. 

I hope you find these articles inspiring and informative, encouraging further research and innovation in 

veterinary science. 

 

Best regards, 
 

Swikriti K.C 

Assistant Editor in Chief 
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Dear members of IVSA Nepal, 

 

 

My name is Felix Metzger and I have the pleasure to introduce myself as the new president of IVSA Global for the 

the next 12 months. Iôm delighted to see the publication of the 8th issue of IVSA Mirror by IVSA Nepal. IVSA is a 

big international family and in each family, you have a person that always dreams to reach the stars and do something 

exceptional. Iôm glad that IVSA Nepal is one of these people. Your work within IVSA is extraordinary and deserves 

a lot of attention. IVSA Global can be more than proud to have such an ambitious Member Organization within its 

ranks. The IVSA Mirror is just another example of the amazing work you do and Iôm very thankful that I can be part 

of this project this term. 

Being part of IVSA is more than just being involved in an incredible student organization. It shows the wish and 

willingness to improve not just the veterinary education, but the whole profession itself. Each of you participating in 

this journey can be proud of yourself. It takes a lot to stand up for what you believe in and every small step, every 

little change, every spark of improvement counts. I canôt wait to see what IVSA Nepal will achieve in the future. 

You definitely leave big footprints on the path you walk towards a better future and I couldnôt be more proud about 

your Member organization. Keep up the good work and continue inspiring others like you inspire me to improve 

every day to make this world a better place for animals and humans. 

So here I am, thankful for being part of our journey together. I can just congratulate you on what you created. Dear 

IVSA Nepal, please never forget what you accomplished so far and how much you can achieve in the future 

together as a big international family. 

 

Lots of love, 

Felix Metzger 

President 2024-2025 

International Veterinary Studentsô Association 
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IVSA Nepal, a national member organization of the International Veterinary Students Association 

(IVSA Global), is a non-profit, entirely technical organization founded on the mission of IVSA 

Global, which is to benefit the animals and people of the world by leveraging the potential and 

dedication of veterinary students to promote the international application of veterinary skills, 

education, and knowledge. It has four local chapters, namely IVSA Rampur, IVSA Paklihawa, 

IVSA NPI, and IVSA HICAST. 

Since, its establishment, IVSA Nepal has served to uplift the standards of veterinary students and 

the veterinary profession at both local and international levels by conducting various vaccination 

programs, health camps, awareness events, symposiums, conferences, workshops, and many more. 

Realizing the importance of documentation of scientific works and innovations in the veterinary 

field, IVSA Nepal has started publishing an annual journal named IVSA Mirror since 2016 AD. 

Since, then IVSA Nepal has been publishing the journal annually by compiling the scientific works 

and innovations done by veterinarians, veterinary professionals, experts, and veterinary students. 

The eighth volume of IVSA Mirror has excelled in encapsulating the essence of our veterinary 

profession by showcasing a diverse array of articles, research papers, and creative pieces that reflect 

the remarkable skills and passions of our contributors. 

I would like to extend my deepest gratitude to the editorial team, who has put countless hours into 

ensuring that the content met the highest standards of quality. The meticulous editing and dedication 

to upholding academic excellence is commendable. IVSA Nepal will always be grateful to our 

patron, our advisors, and the editorial team for their invaluable contributions. We are thankful to all 

the unwavering support and the remarkable contributions. IVSA Mirror Volume 8 stands as a 

testament to what we can achieve when we come together. 

Shitesh Gairhe 

President, IVSA Nepal
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Amrit  Poudel,  Manoj  Sherpali,  Prashant  Pandey,  Saroj  Khadka,  Suman  Khadka, 

Chet Raj Pathak1 

 

 

 

Abstract: Gastrointestinal parasites attach to the lining mucosa of the digestive tract and ingest blood or 

have access to ingested feed nutrients before the host can digest them. Blood parasites are organisms that 

live in the blood of their animal hosts. Blood parasitism always impairs the ability of the host animal to 

nutrient digestion and absorption ultimately there will be reduced growth, production, and reproduction. 

A cross-sectional study was conducted primarily on the prevalence of gastrointestinal (GI) and blood 

parasites of sheep presented at the Agriculture and Forestry (AFU) livestock farm. In addition to those GI 

and blood-infecting parasites, this study was focused on the possible parasite-specific intermediate hosts. 

A total of 40 fecal samples and 25 blood samples were collected randomly from the sheep. Fecal samples 

were collected freshly per rectal, blood samples via venipuncture at terminal veins while ectoparasites 

were actively searched using nets, forceps, and simple picking. The fecal samples were examined by direct 

smear followed by sedimentation technique for the presence of parasitic eggs. The blood samples were 

analyzed using a thin blood smear using Giemsa stain under 100X oil immersion microscopy for blood 

parasites. The study showed that GI parasites are more prevalent at 77.5% (31/40) than haemoparasites 

at 24% (6/25). Taenia (14), Paramphistomum (10), and Fasciola (6) were the major GI parasites identified. 

The result concluded that there was no significant relation to the sex-wise prevalence of GI parasites (ɢ2= 

0.2548, P>0.05, D.F. =1). The haemoparasites recorded were Babesia ovis (6/25). In the premises sheep 

farm vectors like Garden snails, flies of Hypoderma sp., mosquitoes, mites, and coprophilous beetles were 

most abundant with the probability of being their role as intermediate hosts for parasite transmission. 

Keywords: Intermediate host, parasites, prevalence, sheep 

 

1. Introduction  

 

Sheep farming has been an important aspect of the rural agricultural system in Nepal. It is widely practiced 

in sub-tropical to temperate regions of hills and mountains of the western and far-western regions. Sheep 

are mainly popular for their products like wool, meat, manure, and packs. In Nepal, there are 0.793725 

million sheep with 2964 metric tons of meat, and 584 metric tons of wool-producing capacity per annum 

 

1 Asst. Professor Chet Raj Pathak, Dept. of Microbiology and Parasitology, FAVF, AFU 

*crpathak@afu.edu.np 

CROSS-SECTIONAL  STUDY ON GASTROINTESTINAL  AND 

HAEMOPARASITIC INFECTIONS  AMONG SHEEP AT AFU LIVESTOCK 

FARM  

mailto:crpathak@afu.edu.np
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(AITC, 2022). The individual wool productivity is relatively lower (i.e. 0.3-1.2kg) compared to exotic sheep 

(3.7kg). Most sheep (up to 95%) are native breeds, traditionally raised as a part of the household economy, 

and on a small scale (Upreti & Shrestha, 1996). During the last few decades, the annual growth rate of the 

sheep population in Nepal was 2.4%, however last year the population slightly decreased (Rauniyar et al., 

2000; AITC, 2022). This decline in the population might be due to multifactorial constraints in the sheep- 

raising systems of Nepal. Among the various management and health-related constraints of sheep farming, 

the prevalence of parasitic diseases has got unique importance as they cause high morbidity and huge 

economic losses (20-25%) in the form of low growth, reproduction, productivity, and treatment costs 

(Gupta 2006). Among different categories of parasitic disease, mostly the gastrointestinal helminths are 

responsible for degrading the health conditions of sheep and eventually leading to poor growth rate and 

profitability. The gastrointestinal helminths and helminth-associated intermediate hosts (mostly 

molluscans) have a significant role in their transmission cycle in sheep. Similarly, ectoparasites such as 

lice, ticks, mites, mosquitoes, and flies are prevalent worldwide and responsible for blood loss, skin 

damage, and transmission of several pathogens like spirochaetes, protozoa, rickettsiae, bacteria, and viruses 

(Salin et al., 2015; Karim et al, 2017; Sajid et al; 2020). But most of the ectoparasites (arthropods) are also 

found to be destroying the skin follicles and degrading the wool quality in sheep. The presence of 

gastrointestinal parasites in sheep leads to gastritis and hampers nutrient absorption, assimilation, and 

metabolism (Maqbool et al; 2017). Relating to the geography and surroundings of the livestock farm of 

Agriculture and Forestry University (AFU), Rampur, the sheep might have higher possibilities of getting 

direct infestation from arthropod vectors as they are allowed free grazing repeatedly. Similarly, the presence 

of untreated pastureland and contaminated water sources might be a favorable environment for infections 

of the intermediate host (molluscans: snails, crustaceans, and arthropods: ticks, mosquitoes, and flies). 

There have been several cases of sheep mortality due to gastrointestinal parasitism, though there is a regular 

deworming practice on the farm but no diagnostic research regarding the presence of vector, and vector- 

borne parasites in sheep. Since deworming with anthelmintic agents to control the endoparasites is not 

found to be effective, there is a necessity for the adoption of an alternative technique to control parasitic 

infections. 

The prevalence of parasitic infection is a major hindrance in quantitative and qualitative sheep productivity 

and further shows the detrimental effect on the sheep industry in Nepal. Gastrointestinal parasitism may 

induce many health problems in the reared animal at its stages of production and growth (Adhikari, 2019). 

Although gastrointestinal parasites have been frequently reported, limited studies have been carried out 

regarding small ruminants, especially sheep, and the prevalence of haemoparasites in them. No research 

regarding the alternative techniques to diagnose the parasitic disease and overcome anthelmintic resistance 

problems. Thus, this study is conducted to identify the prevalence of various GI and blood parasites, detect 
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the possible source of infection, and adopt possible strategies to control parasitic infection and 

epidemiological patterns that are yet to be exploited and enhance productivity in sheep farms of AFU. 

2. Materials and Methods 

2.1. Study area 

The study was carried out in the Livestock Farm of Agriculture and Forestry University, Rampur, 

Chitwan, Nepal, located between latitudes and longitudes 27° 39' 45.3"N and 84° 21' 04.5"E. 

2.2. Sample Collection 

Fecal samples were collected from 40 sheep and blood samples were collected from 25 sheep between 

May and June 2023. Fecal samples were collected freshly per rectal, immediately labeled and placed in 

labeled zip-lock bags, and were kept in cool conditions during transport to the laboratory to prevent 

deterioration and egg hatching of parasites. Blood samples were collected from the ear and tail veins 

of the sheep in the EDTA vials. Arthropods like flies, ticks, mites, and molluscans like snails were 

collected manually with nets, forceps, and simple picking techniques. Then, killing and preservation of 

collected samples were done using 70% alcohol in labeled Eppendorf tubes. Before examination, the 

samples were first paper-dried and then observed using stereomicroscopes. 

2.3. Examination of fecal and blood sample 

For fecal sample examination, sedimentation and floatation techniques were used. The eggs deposited 

at the bottom of the plastic glass were taken on the slide with the help of a pipette. One drop of 

methylene blue was added and was examined under a microscope at 4X, 10X, and 40X. 

Thin blood smears were fixed in absolute methanol (30 seconds) stained with Giemsa stain (30 min) 

and examined under oil immersion (100 X magnifications), for the presence of blood parasites. The 

parasites were identified based on their characteristic morphology. 

2.4. Statistical analysis 

Data were statistically analyzed using the Pearson Chi-squared test at p<0.05 regarded as statistically 

significant, and Microsoft Excel was used for the presentation of the results. 

3. Results 

The research findings from this study revealed valuable insights into the prevalence and distribution of 

gastrointestinal and haemoparasites in sheep and their possible intermediate host. The analysis was based 

on a sample size of 40 fecal samples and 25 blood samples. 

3.1. Prevalence of GI Parasites in sheep of the AFU livestock farm 

 

Regarding gastrointestinal parasites, the study identified a high prevalence of 77.5% in the fecal samples 

(Figure 1). The detected parasites belonged to various groups, including nematodes such as Strongylus, 

Trichuris, Oestertagia, Trichostrongylus, Cooperia, Ascaris, Bunostomum, Oesophagostomum, and 

Haemonchus species. Protozoans from the Coccidia group, specifically Eimeria, and Balantidium coli, 
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Prevalence of GI  Parasites 

 

 

 

 

 
Positive cases 

(77.5%) 

Negative cases 

(22.5%) 

as well as cestodes of Moniezia and Taenia species, and trematodes of Paramphistomum and Fasciola 

species were also identified (Figure 2). 

 

Figure 1: Prevalence of Gi Parasites. 

 

 

The specific 

prevalence 

rates for each 

parasite were 

determined 

within   the 

sample. Taenia 

had    a 

prevalence of 

35%, 

 

Paramphistomum was observed in 25% of the samples, Fasciola in 15%, Oestertagia in 12.5%, Strongylus 

in 10%, and 
Figure 2: Microscopic structures of different GI parasitic eggs from sheep at 400x magnification. A: 

Paramphistomum; B: Stronglye; C: Taenia sp.; D: Trichuris sp.; E: Fasciola sp.; F: Ostertagia sp. Trichuris, 

Moniezia, 

a n d 

Coccidia (Eimeria) each had a prevalence of 7.5%. Haemonchus and Balantidium coli were found in 5% 

of the samples, while Trichostrongylus, Cooperia, Ascaris, Bunostomum, and Oesophagostomum species 

had a prevalence of 2.5% each (Table 1). 

 

Table 1 Prevalence rate of specific GI helminth Parasites 

Genera Positive Prevalence (%) 

Taenia sp. 14 35 

Paramphistomum sp 10 25 
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Fasciola sp. 6 15 

Oestertagia sp. 5 12.5 

Strongylus sp. 4 10 

Eimeria sp. 3 7.5 

Moneizia sp. 3 7.5 

Trichuris sp. 3 7.5 

Balantidium coli 2 5 

Haemonchus sp. 2 5 

Ascaris sp. 1 2.5 

Bunostomum sp. 1 2.5 

Cooperia sp. 1 2.5 

Oesophagostomum sp. 1 2.5 

Trichostrongylus sp. 1 2.5 

Total 57 77.5 

 

 

3.2. Sex-wise prevalence of GI  parasite in sheep at AFU farm 

 

Additionally, the gender distribution within the fecal samples was examined. Out of the 40 samples, 4 

(10%) were from male sheep, while 36 (90%) were from female sheep. 75% of the male sheep sample 

and 77.78% of the female sheep sample tested positive for gastrointestinal parasites. These data show 

that the sex-wise prevalence of gastrointestinal parasites was statistically insignificant. (ɢ2 = 0.2548, P 

> 0.05, d. f. = 1) (Table 2). 

 

Table 2 Representing the Sex-wise prevalence of GI parasite in sheep at AFU farm 

 

Sex of sheep Number of sheep Positive 

(n) 

Negative 

(n) 

Prevalence rate 

(%) 

Value of ɢ2 

&  P at d.f. 

= 1 

Male 4 3 1 75 
0.2548 & 

0.613661 
Female 36 28 8 77.78 

Total (N) 40 31 9 77.5 

 

 

3.3. Prevalence of blood parasite infecting sheep at AFU livestock farm 

 

Regarding haemoparasites, the study identified the presence of Babesia ovis in the blood samples with 

a prevalence rate of 24% (6/25). 



 

3.4. Identification of parasite-specific intermediate host species around the premises of the AFU 

livestock farm 

Molluscans like snails were collected from the research site and the pastureland of sheep. Giant African 

land snails were identified, which act as intermediate hosts for different species of trematodes like 

Fasciola and Paramphistomum (Figure 3A). Similarly, flies of Hypoderma sp. were found to be 

involved in the transmission of nematodes to sheep (Figure 3B) 

 

 

 

Figure 3: A: Giant African Snail, B. Hypoderma species collected from the study area premises 

Likewise, 

the prevalence of different species of ectoparasites around the premises (Figure 5) like ticks and 

tick-borne pathogens (Babesia sp.) in sheep sheds signifies their role in the transmission of 

haemoparasites in sheep. Coprophilous beetles and mites were also collected and identified from 

the site which serves in the transmission of cestodes of Moneizia sp. 

 

 

23 
Figure 5 A: Babesia detection under 100X oil emersion. B: Rhipicephalus sp. C: Cimex sp. D: 

Amblyomma sp. E: Ixodes sp. F:  Haemaphysalis sp. 
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4. Discussion 

The study was carried out to determine the general rate of prevalence of intestinal and haemo-parasites of 

sheep. The prevalence of gastrointestinal parasites in sheep is generally influenced by the way of feeding 

and as far as possible the geographical distribution of the area. 

The present study showed the overall prevalence of GI helminths to be 77.5%. The high prevalence of 

infection observed in the study (77.5%) agrees with the results of Maichomo et al. (2004), Yadav et al. 

(2006), Gizachew et al. (2014), Getachew et al. (2016), Khakural et al. (2005) and Acharya (2017) who 

reported 80%, 83.24%, 77.4%, 86.6%, 87.5% and 78.31% from Magadi division, south-western Kenya, 

Jammu district, India, Rawalpindi and Islamabad, Pakistan, Patiala and its adjoining areas, Tangail district, 

Bangladesh, Bako town, Western Ethiopia, Areka, Ethiopia, Karnali, Nepal, and Ghanpokhara, Lamjung 

respectively who have also reported almost same prevalence in sheep with minor differences. Sex-wise 

prevalence of gastrointestinal parasites was found statistically insignificant. This could be due to the limited 

number of male samples (n=4) available in a study (livestock farm, AFU). 

Similar research was conducted on the Livestock of a farm of AFU (2014), which reported a higher 

prevalence of Haemonchos (24%) than the present finding (5%) and a lower prevalence of 

Paramphistomum (15%) than the present finding (25%). This difference may be due to changes in 

management practices, deworming schedules, and seasonal changes with time variation. In the present 

study, mixed infection was detected in 65% samples which is higher than the finding of previous studies 

conducted by Yadav et al. (2006), Singh et al. (2013), Kenea et al. (2015) and Getachew et al. (2016) who 

reported 13.46%, 26.47%, 17.7% and 26% from R.S. Pura, Bishnah and Samba tehsils of Jammu district, 

India, Mathura, India, Kaffa and Bench Maji zones, Southwest Ethiopia and Areka, Ethiopia respectively. 

These lower results than the present study may be due to the use of anti-parasitic drugs and de-worming 

programs in their studied area. The prevalence difference in the different study areas may have resulted 

from differences in the management system, topography, climatic conditions, and deworming schedule that 

favor the survival of the infective stage of the parasite and intermediate hosts. 

Polyparasitism has been suggested to be an important cause of morbidity and loss of production in sheep 

(Kumsa et al., 2010). Moreover, the presence of interaction and compromisation of the immune system of 

the host by polyparasitism has been described to increase their susceptibility to other diseases or parasites 

(Wang et al., 2006). Hence, polyparasitism is an important problem of sheep production in the current study 

area. 
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These findings provide important information on the prevalence and distribution of gastrointestinal and 

haemoparasites and parasite-specific intermediate hosts in sheep. However, the overall haemoparasites 

prevalence could not be calculated due to the limited sample size. The results highlight the need for effective 

parasite management strategies in sheep farming to reduce the burden of infestations and maintain the 

health and productivity of the animals. Further research and monitoring are necessary to gain a 

comprehensive understanding of the parasite dynamics and to develop appropriate control measures to 

mitigate their impact on sheep health. 

5. Limitations  of the study 

 

This study is limited to the sheep that are reared in a confined housing system in AFU livestock farms. The 

higher prevalence of gastrointestinal parasites (77.5%) may be due to a limited sample size. Similarly, blood 

parasite identification was carried out in only 25 sheep due to management and ethical constraints of the 

University. The parasites and respective intermediate hosts were identified solely based on their 

morphology. 

6. Conclusion 

 

The study confirmed that sheep were found to be most susceptible and infested by various gastro-intestinal 

parasites and the predominant parasites were Taenia sp., Paramphistomum sp., and Fasciola sp. while 

Babesia was the most prevalent haemoparasites. Several factors play a significant role in influencing the 

prevalence of gastrointestinal parasites, including management practices, grazing area, nutritional factors, 

traditional rearing systems, climatic conditions, and geographical factors. The study area exhibited a 

notably high prevalence of these parasites, indicating an alarming situation. This discovery holds potential 

importance in the development of effective control strategies for gastrointestinal parasites in sheep and 

other ruminants. 
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A REVIEW  ON LOOP-MEDIATED  ISOTHERMAL  AMPLIFICATION  

 

      Prashant Kalouni2 

 

 

Abstract: Loop-mediated isothermal amplification (LAMP) test is a powerful innovative gene amplification 

technique emerging as a simple rapid diagnostic tool for early detection and identification of microbial 

diseases. Reverse transcription loop-mediated isothermal amplification (RT-LAMP) combines LAMP with 

a reverse transcription step to allow the detection of RNA. LAMP is widely being studied for detecting 

infectious diseases such as filariasis Zika virus, tuberculosis malaria, sleeping sickness, and SARS-cov-2. 

The whole procedure is very simple and rapid wherein the amplification can be completed in less than 1 h 

under isothermal conditions, by incubating all the reagents in a single tube. Gene amplification products 

can be detected by agarose gel electrophoresis as well as by real-time monitoring in an inexpensive 

turbidimeter. Alternatively, gene amplification can be visualized by the naked eye or by employing a 

fluorescent dsdna intercalating dye. Considering the advantages of rapid amplification, simple operation, 

and easy detection, the LAMP test has potential applications for clinical diagnosis as well as surveillance 

of infectious diseases in developing countries without requiring sophisticated equipment or skilled 

personnel. 

 

 

Keywords: Isothermal, Microbial, Electrophoresis, Real-Time Monitoring, Surveillance 

 

1. INTRODUCTION  

Nucleic acid amplification is an effective method for diagnosing infectious illnesses. Several amplification 

methods exist, including PCR, Nucleic acid sequence-based amplification (NASBA), self-sustained 

sequence replication (3SR), and strand displacement amplification (SDA). Loop-mediated isothermal 

amplification (LAMP) is a single-tube approach for DNA amplification that was developed at the 

University of Tokyo in 2000 as a low-cost option to detect certain diseases. It can amplify a limited amount 

of DNA copies into a million copies within an hour (Notomi et al., 2000). In contrast to polymerase chain 

reaction (PCR), which involves several alternating temperature steps or cycles, isothermal amplification 

occurs at a constant temperature and does not require a thermal cycler. 

 

2. LOOP-MEDIATED  ISOTHERMAL  AMPLIFICATION  (LAMP)  - A NEW APPROACH FOR GENE 

AMPLIFICATION  

The LAMP method employs six separate primers to identify eight distinct sections of the target gene. The 

strand displacement reaction is used for a constant temperature amplification process. Gene amplification 

and detection can be done in a single step by incubating samples, primers, DNA polymerase with strand 

displacement activity, and substrates at a constant temperature of 63°C (Notomi et al., 2000). Real-time 
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monitoring of the LAMP reaction can be accomplished by measuring the turbidity of the reaction mixture 

as precipitate production correlates with DNA synthesis (Mori et al., 2001). 

 

3. DIFFERENT  TYPES OF LAMP  TESTS 

a) Conventional LAMP 

b) Reverse transcription LAMP (RT-LAMP) ï using reverse transcriptase enzyme 

c) Multiplex LAMP (mLAMP) ï simultaneous detection of multiple target genes 

d) Electric LAMP (eLAMP) ï use of electric simulation 

 

4. Design of LAMP  primers 

The primer set for LAMP amplification consists of six primers: two outer, two internal, and two loop 

primers that identify eight distinct locations on the target sequence. Two loop primers, forward loop primer 

(FLP) and backward loop primer (BLP) were created to speed up the amplification process by attaching to 

areas not accessible by internal primers (Parida et al., 2008). 

The six types of primers are designed to target eight unique sections of the target gene: F3c, F2c, F1c, and 

FLP at the 3ô side and B1, B2, B3, and BLP at the 5ô side (Figure 1). FIP consists of the F2 region (at the 

3ô end) that is complementary to the F2c region, and the same sequence as the F1c region at the 5ô end. 

Forward outer primer (F3) consists of the F3 region that is complementary to the F3c region. BIP consists 

of the B2 region (at the 3ô end) that is complementary to the B2c region, and the same sequence as the B1c 

region at the 5ô end. Backward outer primer (B3) consists of the B3 region that is complementary to the 

B3c region (Parida et al., 2008). 

 

 

Figure   1:   Primer   design   for   RT-LAMP   assay   (Parida   et   al.,   2008) 

BIP consists of a complementary sequence of B1 and a sense sequence of B2 (Figure 1). (Mori et al., 

2001). 

The criteria for ideal primer set designing: 
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a. The GC content of the primers should be about 50ï60% in the case of GC-rich and about 40ï50% 

for AT-rich. 

b. 3ô end sequence should not be AT-rich or complementary to other primers. 

c. The distance between the 5ô end of F2 and B2 should be 120ï180 bp, and the distance between F2 

and F3 as well as B2 and B3 should be 0ï20 bp. 

d. The distance for loop-forming regions (5ô of F2 to 3ô of F1, 5ô of B2 to 3ô of B1) should be 40ï60 

bp. 

e. The melting temperature for primer regions should be about 60ï65°C in the case of GC-rich and 

about 55ï60°C for AT-rich. 

 

5. PRINCIPLES  OF LAMP  AMPLIFICATION  

The principle of LAMP amplification involves utilizing a DNA polymerase to accomplish an auto-cyclic 

strand displacement reaction at a constant temperature. The LAMP amplification process involves two 

steps: non-cyclic and cyclic. 

5.1. NON-CYCLIC  STEP 

In the non-cyclic step (Figure 2), there is the formation of DNA with stem-loops at each end that serve 

as the starting structure for the amplification by LAMP cycling. One of the LAMP primers can anneal 

to the complementary sequence of double stranded target DNA, then initiates DNA synthesis using the 

DNA polymerase with strand displacement activity, displacing and releasing a single stranded DNA 

(Notomi et al., 2000; Ushikubo, 2004). 

 

 

 

Figure 2: Principles of LAMP amplification: Non-cyclic step (1-8) (M. M. Parida et al., 2008) 
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A DNA strand complementary to the template DNA is synthesised starting from the 3ô end of the F2 

region of the FIP. The F3 primer anneals to the F3c region, outside of FIP, on the target DNA & initiates 

strand displacement DNA synthesis, releasing the FIP-linked complementary strand. A double strand 

is formed from the DNA strand synthesised from the F3 primer and the template DNA strand. The FIP- 

linked complementary strand is released as a single strand. Then, this released single strand forms a 

stem-loop structure at the 5ô end which serves as a template for BIP-initiated DNA synthesis and 

subsequent B3-primed strand displacement DNA synthesis. Starting from the 3ô end of the BIP, 

synthesis of complementary DNA takes place. Through this process, the DNA reverts from a loop 

structure into a linear structure. The B3 primer anneals to the outside of the BIP and then, through the 

activity of the DNA polymerase and starting at the 3ô end, the DNA synthesised from the BIP is 

displaced and released as a single strand before DNA synthesis from the B3 primer. The BIP-linked 

complementary strand displaced forms a structure with stem-loops at each end, which looks like a 

dumbbell structure that is quickly converted into a stem-loop DNA by self-primed DNA synthesis. This 

structure serves as the starting structure for exponential amplification (Parida et al., 2008). 

5.2. CYCLIC  STEP 

In subsequent LAMP cycling (Figure 3), the FIP anneals to the single stranded region in the stem-loop 

DNA and primes strand displacement DNA synthesis, releasing the previously synthesised strand 

forming a stem-loop structure at the 3ô end. Then, starting from the 3ô end of the B1 region, DNA 

synthesis starts using self-structure as a template, and releases FIP-linked complementary strand. The 

released single strand then forms a dumbbell-like structure as both ends have complementary F1ïF1c 

and B1cïB1 regions, respectively. Furthermore, BIP anneals to the B2c region and primes strand 

displacement DNA synthesis, releasing the B1-primed DNA strand & various sized structures 

consisting of alternately inverted repeats of the target sequence on the same strand are formed (Parida 

et al., 2008). The cycling reaction continues leading to accumulation of 109 copies of target in less than 

an hour. The final products are stem-loop DNAs with cauliflower-like structures with multiple loops 

(Figure 3). 

LAMP amplification can also be accomplished with the two outer (F3 and B3) and two internal primers 

(FIP and BIP) but by using the two loop primers (FLP and BLP), the amplification is accelerated thereby 

reducing the amplification time (Nagamine et al., 2002). With the use of loop primers, amplification 

can be achieved within 30 min. 
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Figure 3: Principles of LAMP amplification: Cyclic step (9-11) (Parida et al., 2008) 

 

6. ASSAY PROTOCOL FOR RT-LAMP  AMPLIFICATION  

The LAMP reaction is usually carried out in a total 25 ml reaction volume containing 50 pmol each of the 

primers FIP and BIP, 5 pmol each of the outer primers F3 and B3, 25 pmol each of loop primers FLP and 

BLP in a 2x reaction mixture having 20 mM Tris-HCl pH8.8, 10 mM (NH4)2SO4, 8 mM MgSO4, 10 mM 

KCl, 1.4 mM dNTPs, 0.8M betaine, 0.1% Tween20, 8 units of the Bst DNA polymerase and 2 ml of DNA 

template. Positive and negative controls should be included in each run, and all precautions to prevent cross- 

contamination should be observed. The optimum temperature for the LAMP reaction is 63°C, which is 

optimum for the activity of Bst DNA polymerase. The amplification of RNA template is accomplished 

through Reverse Transcription-Loop Mediated Isothermal Amplification (RT-LAMP) assay by employing 

RT for reverse transcription step in addition to the Bst DNA polymerase. The RT-LAMP method can 

synthesise cDNA molecules from template RNA and apply LAMP technology to amplify and detect them. 

After mixing and incubating at a constant temperature between 60ï65°C, amplification and detection can 

be carried out in a single step (Parida et al., 2008). 

 

7. MONITORING  OF RT-LAMP  AMPLIFICATION  

7.1. Real Time Monitoring 

The real-time monitoring of LAMP amplification can be accomplished through spectrophotometric 

analysis with the help of loop amp real-time turbidimeter that records the turbidity in the form of O.D. 

at 400 nm every 6s (Figures 4 and 5A). It can be observed as a turbidity in the form of a white precipitate 

(Morietal.,2004). 
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Figure 4: Monitoring of RT-LAMP amplification: Real time monitoring (Parida et al., 2008) 

 

7.2. Agarose gel analysis 

Following incubation, 10 ml aliquot of LAMP amplified products are electrophoresed on 3% NuSieve 

3:1 agarose gel in Tris-borate buffer followed by staining with ethidium bromide and visualisation on 

a UV transilluminator at 302 nm (Figure 5B). The LAMP amplicons reveal a ladder-like pattern in 

contrast to a single band as observed in PCR (Parida et al., 2008). 

7.3. Visual Turbidity  

 

Following amplification, the tubes can be inspected for white turbidity through the naked eye after a 

pulse spin to deposit the precipitate in the bottom of the tube (Figure 5C) (Mori et al., 2001). 

7.4.Visual fluorescence 

In practice, itôs performed through observation of colour change following addition of 1 ml of SYBR 

Green I to the tube. In positive cases, the original orange colour of the dye will change into green that 

can be judged under natural light as well as under UV light (302 nm) with the help of a hand-held UV 

torch lamp while the colour is retained in negative cases. This change of colour is permanent and thus 

can be kept for record purposes (Figure 5D) (Parida et al., 2008). 
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Figure 5: Monitoring of RT-LAMP amplification (Parida et al., 2008) 

 

7.5.Interpretation  of results 

Unlike real-time PCR assay, where the positivity is decided on the basis of Ct value, in the case of 

LAMP the criterion of positivity is based on the time of positivity (Tp). The cut-off value for positivity 

by real time RT-LAMP assay for a particular gene can be determined by taking into account the time 

of positivity (in minutes) at which the turbidity increases above the threshold value fixed at 0.1, which 

is two times more than average turbidity value of the negative controls of several replicates. In most 

LAMP amplifications, it is observed after 30ï40 min in the amplification cycle (Parida et al., 2008). 

 

8. SENSITIVITY  AND SPECIFICITY  OF LAMP  AMPLIFICATION  

The specificity of the LAMP amplification is directly attributed to the six sets of primers spanning eight 

distinct sequences of the target gene that are being used for amplification. In general, the LAMP assay was 

found to be 10ï100 fold more sensitive than PCR with a detection limit of 0.01ï10 pfu of virus (Parida et 

al., 2005; Thai et al., 2004). Unless all the target genes are available, amplification will not proceed. The 

authenticity of the LAMP amplified product can be established by digesting with a restriction enzyme 

cutting a site at one end of the selected target. Further confirmation of the structures of the amplified 

products can also be accomplished through nucleotide sequencing of the amplified products. 

 

9. APPLICATION  OF LAMP  IN CLINICAL  DIAGNOSIS 

LAMP was successfully demonstrated to detect pathogens, such as Mycobacterium tuberculosis, 

Streptococcus pneumoniae, Bordetella pertussis, and carbapenem resistant Klebsiella pneumoniae, 

Salmonella typhi, Campylobacter jejuni Campylobacter coli, Helicobacter pylori, Neisseria meningitidis, 

Listeria monocytogenes, Entamoeba histolytica and leptospirosis, Pseudomonas aeruginosa, Acinetobacter 

baumannii, fungi like Candida albicans, Cryptococcus neoformans, & Mucor racemosus, early diagnosis 

of Aspergillus infection, Fonsecaea species, Trichosporon asahii and Pneumocystis jirovecii (Wong et al., 
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2018). A parasitic disease detected by using LAMP was for malaria diagnosis of Plasmodium spp. within 

30 minutes. LAMP has been successfully applied for rapid and real-time detection of both DNA and RNA 

viruses. However, most of the published research has been directed towards RNA viruses, maybe due to 

the increased incidence of RNA viruses in the recent past in the form of major epidemics having significant 

public health importance. One of the latest developments of the lyophilisation method of RT-LAMP 

reaction is with its application in the detection of Zaire Ebola Virus (ZEBOV) (Carter et al., 2017). 

Table 2: Application of LAMP to the rapid detection of viral diseases of humans & animals 

 

Host Viruses 

Human (DNA) Adenoviral keratoconjunctivitis (Wakabayashi et al., 2004) 

 

Human papillomavirus type 6, 11, 16 and 18 (Hagiwara et al., 2007) 

Varicella-Zoster virus (Okamoto et al., 2004) 

Cytomegalovirus (Suzuki et al., 2006) 

 

Herpes simplex virus (Enomoto et al., 2005; Sugiyama et al., 2005) 

Human herpesvirus 6 (Ihira et al., 2004, 2007) 

Human herpesvirus 7 (Yoshikawa et al., 2004) 

 

Human herpesvirus 8 (Yoshikawa et al., 2004) 

Human (RNA) Severe acute respiratory syndrome (SARS) coronavirus (Thai et al., 

2004) 

West Nile virus (Parida et al., 2004) 

 

Japanese encephalitis virus (Parida et al., 2005; Toriniwa & Komiya, 

2006) 

H5N1 avian influenza virus (Imai et al., 2007) 

Chikungunya virus (Parida et al., 2007) 

Dengue viruses (1,2,3 & 4) (Parida et al., 2005) 

Animal (DNA) Plum pox virus (Varga &  James, 2006) 

 

Newcastle disease virus (Hang et al., 2005) 
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Animal (RNA) Canine distemper virus (Cho & Park, 2005) 

Canine parvovirus (Cho et al., 2006) 

Foot-and-mouth disease virus (Dukes et al., 2006) 

 

Viral haemorrhagic septicaemia virus (VHS) (Soliman & El- 

Matbouli, 2006) 

 

10. CONCLUSION  

Nowadays, molecular level detection is being prioritised increasingly for the diagnosis of diseases. Over 

the previous few decades, among a wide range of molecular diagnostic assays, a significant and innovative 

test is the mediated isothermal amplification (LAMP) assay. Adopting this method as a field level 

diagnostic in low resource setting areas of poor countries would be beneficial because it can be visually 

understood and is conducted under isothermal settings. Reaction components can be made available in 

freeze dried form, which will preclude the need for low temperature storage. Various modifications of 

LAMP-like equipment free systems (NINA) have been made to make it suited for point of care testing. In 

the coming time, microchip-based LAMP test kits combining nucleic acid extraction, LAMP amplification 

and detection will be coming up for major animal and human diseases. This will pave a new opening for 

field level diagnosis in less time with high sensitivity and specificity. 
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AUTOHEMOTHERAPY IN THE CLINICAL 

MANAGEMENT OF CUTANEOUS PAPILLOMATOSIS IN 

HOLSTEIN FRIESIAN HEIFER: A CASE REPORT  

Amrit Poudel3 

Abstract: Cutaneous papillomatosis, caused by bovine papillomavirus, is a common skin condition in cattle 

that can lead to economic losses and affect animal welfare. Traditional treatments can be ineffective or 

slow to show results. A seven-month-old female Holstein Friesian bred cross-bred heifer was presented 

with signs of various sizes of pedunculated cutaneous warts on various parts of the body. Based on the 

history and clinical picture, the case was diagnosed as bovine papillomatosis. Due to the extensive nature 

of the lesions, autohemotherapy was carried out on it and repeated once a week, for four weeks. The 

cutaneous pedunculated growths started to regress after the third week of injection and completely 

disappeared after six weeks. Autohemotherapy  proved to be an effective and safe treatment for cutaneous 

papillomatosis in this Holstein Friesian heifer, suggesting potential for broader application in similar 

cases. 

Keywords: Autohemotherapy, bovine papillomavirus, heifer 

1. Introduction  

Bovine papillomatosis is a viral disease of cattle characterized clinically by the development of multiple 

shape and size benign tumors termed warts. Several studies reported that the morphology of the warts l 

cauliflower-like, black to color, and keratinized (Salib and Farghali et al., 2011). Furthermore, the surface 

of papilloma warts is rough, irregular, and sessile, with hyperkeratosis and not painful (Ugochukwu et al., 

2018). 

Cutaneous papillomatosis is a benign proliferative neoplasm caused by papillomavirus belonging to the 

family Papovaviridae (Jelinek and Tachezy, 2005). The neck, eyelids, teats, and lower line of abdomen are 

the most common sites of papillomatosis (Nehru et al., 2017). The disease being contagious in nature is 

transmitted via direct contact, contaminated utensils, food, flies and injections (Nehru et al., 2017). 

Although the papilloma usually regresses spontaneously within 1 to 14 months due to the animalôs immune 

response without significant scarring, they occasionally can persist and progress to squamous cell 

carcinoma (Campo et al., 1994). Furthermore, papillomavirus infection in cattle could be connected with 

disorders of the metabolism, probably secondary to damage to the liver and kidney (Lesnik et al., 1999). 

2. Case Presentation 

2.1. General History  

A seven-month-old female Holstein Friesian cross-bred heifer suffered on a farm in Parasnagar, 

Bharatpur-8, Chitwan district, Nepal, with the presence of various sizes of pedunculated cutaneous 

warts on different parts of the body. The surface of papilloma warts were cauliflower like grayish 

 

 

 

3 Faculty of Animal Science, Veterinary Science and Fisheries, Agriculture and Forestry University 

*amrit.poudel@favf.edu.np 

mailto:%2Aamrit.poudel@favf.edu.np


43 
 

coloured, keratinized, irregular, sessile and non-painful on palpation. Based on these observed clinical 

signs and lesions, it was diagnosed as bovine papillomavirus. 

 

 

Figure 1. Cutaneous pedunculated 

growth on various parts of the body of 

Holstein Friesian heifer 

Figure 2. Regressed cutaneous 

pedunculated warts, four weeks after 

autohemotherapy. 

 

 

 

 

 

 

Figure 3. Fully recovered heifer with black scar marks after six weeks of 

autohemotherapy. 

2.2. Treatment Protocol 

Autogenous vaccine and autohemotherapy are two low-cost therapeutic modalities that are easier to 

follow at the field level. However, due to resource limitations, only autohemotherapy was carried out 

for the treatment of heifer in the present case. 

About 20ml of venous blood was drawn from the jugular vein using an 18G 

hypodermic needle in a disposable syringe of which 10ml was injected subcutaneously in the right 
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lateral neck region and 10ml was injected deep intramuscularly in the left neck region. All sterile 

precautions were carefully considered. The treatment was repeated once a week for four weeks 

continuously. The papilloma growth started to show signs of regression after the third injection. The 

animal was under observation for eight weeks and by the end of six weeks all the papilloma growths 

were completely reduced and only black scar marks were seen at the sight of the growth. 

autohemotherapy. 20ml of venous blood drawn from the jugular vein using 18G hypodermic needle in 

a disposable syringe, 10ml of it was injected subcutaneously in the lateral neck region and 10ml was 

injected deep intramuscularly by taking all sterile precautions, according to the protocol of Hegde et al. 

2011. 

Complete clinical cure or total healing, regression or sloughing of warts occurred during 6th week post 

autohemotherapy. Healing was evaluated by macroscopic examination (decrease in diameter, color 

changes, dryness and dropping of dead tissues and wart). Venugopalan (2000) and OôConnor (2001) 

have suggested treatment measures for removal of warts such as use of autogenous vaccine, wart 

enucleation, burning with hot iron or eraser, ligation and surgical removal of wart (excision with 

surgical knife, application of salicylic acid ointment, dimethyl sulfoxide ointment and potential caustics 

etc.) Furthermore, the use of some drugs causing non-specific immune stimulation has been found 

promising in regression of warts. 100% success was achieved in the treatment of bovine papillomatosis 

with Levamisole (Cihan et al. 2004). Similarly, 100% clinical recoveries were obtained while treating 

warts or cutaneous papillomatosis in calves with five consecutive doses of anthiomaline (Vijayasarathi 

et al. 2018). However, autohemotherapy seems to be most economical method of treatment of bovine 

papillomatosis as the clinical signs and warts started showing regression 6 weeks post treatment. 

3. Conclusion 

Hence the finding of this study concluded that without using any chemical agent or surgical intervention, 

autohemotherapy can be effectively employed to treat bovine cutaneous papillomatosis. 
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CESAREAN SECTION IN SMALL  RUMINANTS:  SAFE 

METHOD TO HANDLE DYSTOCIA  

 

     Subash Chhetri4, Sushil Neupane, Bhesh Raj Paudel, Shambhu Shah 
 

Abstract: Dystocia is a clinical condition that presents as difficulty in parturition that needs obstetric 

intervention for successful delivery to be completed. Fetal malpositioning, fetal-maternal disproportion, 

multiple fetuses within the pelvic canal simultaneously, incomplete dilation of the cervix (ringwomb), and 

uterine inertia are the most common causes of dystocia in small ruminants. Following standard aseptic and 

surgical techniques, cesarean section is performed in right lateral recumbence via a left-flank approach. 

Cesarean section through left flank oblique celiotomy is an effective method of resolving dystocia in small 

ruminants even if performed in delayed cases of dystocia. Dystocia caused by feto-maternal disproportion 

is frequent in mixed-breed herds of varying sizes, but it can be avoided by herding the same size breed at a 

separate location. 

Keywords: aseptic, Celiotomy, Dilation, Malposition, 

 

1. Introduction  

 

Goats and Sheep are mostly reared small ruminants in Nepal. Population of goats in 2022/23 was 

14,541,244 and while that of sheep was 501,849 (MOALD, 2081). We have Terai, Khari, Sinhal, Chyangra 

as indigenous breed of goat while Lampuchhre, Kage, Bharuwal, Bhyanglung are the native breeds of 

sheep. Policies and programs of Nepal government have made tremendous changes on the advancement 

and commercialization of farming of small ruminants. They contribute about 3.26% in AGDP (MOALD, 

2078). Both species appear to have a similar parturition process, with the first stage of labor lasting 6ï12 

hours and the second stage lasting 0.5ï1 hour. Approximately 3% of ewe flock births are difficult (Sharun 

& Erdoĵan, 2019). The incidence of dystocia in goat was found to be 8.23% (Purohit, 2006). Various factors 

influence the incidence of dystocia like age, sex of the fetus, parity, number of fetus, level of nutrition, 

length of gestation, etc. Due to perinatal deaths of the mother and fetus, uterine infections, an increase in 

retained placentas, longer intervals between lambing and kidding, and other factors, dystocia or difficult 

birth in small ruminants causes a large economic loss (Anderson, 2014). 

The primary maternal cause of dystocia is the failure of cervical dilatation, which is followed by uterine 

inertia. The most frequent fetal causes of dystocia in both sheep and goats are relative fetal enlargement 

and bending of the carpal and shoulder joints (Khan et al., 2018). Cesarean sections and mutations can treat 

dystocia, while sheep and goats can only undergo partial subcutaneous fetotomies of one or both limbs 

(Kumar et al., 2013). To avoid uterine rupture and subsequent prolapse of abdominal organs, care must be 
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taken when performing a manual delivery on a parturient goat because the birth canal is quite delicate. The 

most accurate method for determining fetal viability is ultrasound. Most kinds of dystocia were reported to 

respond favorably to cesarean sections, which were also safe for both the mother and the fetus when done 

as soon as labor had begun (Dhara et al., 2021). Failure of the cervix to dilate and relative or absolute fetus 

enlargement were the two most frequent reasons for cesarean sections (Ali, 2011). Fetal emphysema, 

uterine torsion, and monsters are rare conditions that may necessitate a caesarean section to deliver the 

fetus. Cesarean section through left flank oblique celiotomy is an effective method of resolving dystocia in 

small ruminants even if performed in delayed cases of dystocia (Singh et al., 2022). 

 

 

 

 

 

 
FIGURE 3: PREPARATION OF THE SITE FIGURE 4: PROXIMAL PARAVERTEBRAL NERVE BLOCK DONE 

 

 

Figure 6: EXTRACTION OF FETUS 

FIGURE 5: DORSAL UTERUS WAS 

LOCATED 
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FIGURE 7: MUSCLE WAS 

SUTURED ON CONTINUOUS 

PATTERN 

FIGURE 8: SKIN WAS 

SUTURED ON CONTINOUS 

PATTERN 

 

 

 

2. Surgical Procedure 

 

To stabilize the condition before surgery, Ringer's lactate, sodium chloride (0.9% w/v), and dextrose (5% 

w/v) solutions are given to the animal. Adsorbed tetanus toxoid, meloxicam, and dexamethasone are 

administered to the animal as premedicators (Sharma et al., 2014). Under local anesthesia with 2% 

lignocaine hydrochloride, a left flank oblique celiotomy is used to conduct the caesarean section. The area 

is aseptically prepared, and a skin incision is started at 4 to 5 cm cranially and 4 to 5 to the cranial most 

part of the tuber coxae and extended 45  degree angle cranioventrally, ending a few centimeters caudal to 

the last rib. Sharp incision of skin, subcutaneous tissue, and external oblique muscle allows entry into the 

abdominal cavity (Khan et al., 2018). The internal oblique and transverse muscles are separated along the 

direction of respective muscle fibers and peritoneum is incised. The uterus is exteriorized and incision is 

given on caudal aspect of the greater curvature of uterine horn and extended towards the uterine bifurcation 

to allow removal of fetus from the other horn. The forelimbs and head of the dead fetuses are dragged to 

exteriorize them. Extra fetal fluid is evacuated, and the placenta is either left inside the uterus or removed 

if  it has become detached. The uterus is closed using a double layer of inversion sutures ï Cushing followed 

by Lambert using 2-0 vicryl. After ensuring that there is no seepage of luminal content into the peritoneal 

cavity, the uterus is reverted to its original position. The peritoneum along with muscle layers is sutured 

using size 1-0 vicryl in a simple continuous pattern. The subcutaneous tissue is also sutured with size 1-0 

vicryl in a continuous pattern. The skin is apposed using nylon by a horizontal mattress suture pattern. 

3. Postoperative care of the fetus 

 

Following the delivery of the lambs and kids, fluid is removed from the nostrils and mouth, and rubbed 

briskly with clean dry cotton to stimulate breathing. A fetus that is not breathing normally is given 

Doxapram Hydrochloride. The umbilical stump is dipped in a diluted povidone-iodine solution and ligated 

with suture material. 
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4. Postoperative care of the dam 

 

Meloxicam is used to provide postoperative analgesia (0.5 mg/kg intramuscularly, q24) for 5 days. For 

seven days, ceftriaxone (10 mg/kg intramuscularly, q12) is given. 5% povidone-iodine is applied to the 

suture line daily until the surgical incision is healed. On the tenth postoperative day, the skin suture 

is removed. 
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STATUS OF SLAUGHTERHOUSES: A SURVEY REPORT ON 

REGISTRATION, SOURCE, SUPPLY, AND PRICING OF CHICKEN IN A 

MANGALPUR, CHITWAN  

 

 

   

     Kusum Pant, Manisha Ghimire, Madan Khanal, Matrika Prasad Jamarkatel, Shekhar Pokhrel5 

 

 

Abstract: Poultry production in Nepal accounts for 4% of the total Gross Domestic Product. Chitwan 

produced 36% of the countryôs eggs and 25% of the total meat production in the year 2077/78. However, 

all the slaughterhouses in Chitwan are not legally registered and the pricing of chicken meat is not 

monitored well. This study aims to assess the status of slaughterhouses through parameters like 

registration, type of bird slaughter, source of supply and pricing of chicken, daily meat sales, and 

purchasing frequency of consumers. A questionnaire survey of 18 purposively selected slaughterhouses in 

the Mangalpur area of Chitwan was conducted in December 2023. Responses to the survey were recorded 

and analyzed with descriptive statistics and correlation coefficient in Microsoft Excel version 2108. Only 

39% of slaughterhouses (N=18) were registered as stated by Animal Slaughterhouse and Meat Inspection 

Act, 2055. Broiler was the popular bird to be slaughtered. Fifty-six percent of slaughterhouses bought 

chicken from different suppliers of their convenience; 39% bought from the same suppliers every time; and 

only 5% had their farm. The average price per kg of live bird and chicken meat was NRs. 207 and NRs 333 

respectively and their correlation coefficient was found to be 0.007. The customers bought meat twice a 

week, thrice a week and daily in 55%, 28% and 17% of slaughterhouses respectively. It is recommended to 

monitor the non-registered slaughterhouses and take serious actions for the pricing of chicken meat. 

Keywords: abattoir, cost, poultry meat 

1. Introduction  

Chicken meat is one of the most consumed meat worldwide. The chicken industry in Nepal contributes 4% 

of the Gross Domestic Product (GDP) and poultry meat is regarded as an important source of protein in 

underdeveloped countries like Nepal. It provides high-quality protein with a shorter production cycle at an 

affordable price as compared to other livestock meat (Adhikari et al., 2023). Nepal ranks 112th position 

globally in terms of chicken meat production with 65,387 tons of meat in the year 2021/22 (Adhikari et al., 

2023). On average, an adult person should consume a minimum of 65 grams of protein per day, half of 

which should be from animal sources (Farrell, 2013). A variety of micronutrients, including calcium, iron, 

zinc, vitamin B-12, vitamin A, and riboflavin, are found in foods derived from animals, which are difficult 

to acquire solely from plant sources (Murphy & Allen, 2003). Poultry meat, including organs and eggs, 

compromises valuable dietary protein, minerals, and vitamins with low fat and cholesterol. The rise in 

population, rapid urbanization, and greater purchasing power of consumers are key factors responsible for 

the increased demand of poultry products (Mottet & Tempio, 2017). 

Chitwan produces 36% of the countryôs eggs and 25% of the total meat production in the year 2077/78 

making it the leading hub for eggs and meat, and consistently supplies poultry products nationwide (Nepal 
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Government, 2022). It holds the highest number of poultry farms and broiler production across the country 

(Poudel et al., 2021). Consumers in Chitwan prefer chicken meat beyond any religious beliefs and cultural 

taboos. Chickens are classified as egg-type and meat-type based on their principal consumption purpose. 

Layers are used for egg production, whereas broilers are for meat consumption, and local are indigenous 

breeds that are hardy and used for dual purposes. In Nepal, the major broiler breeds sold are Cobb 500, Ven 

Cobb 400, Hubbard, and Arbor Acre Plus and layers breeds include Hyline, Lohmann, Bovans, Hisex, 

H&N, and Isa Brown (Singh, 2020). Common indigenous breeds in Nepal are Sakini, Ghanti khuile, and 

Puwankh ulte whereas New Hampshire, Black Australorp and Giriraja are imported dual-purpose breeds 

(Gorkhali et al., 2021). Slaughterhouses are the places designated for the killing of animals and birds for 

human consumption where basic operations such as initial screening, stunning and bleeding of animals, 

and chopping are conducted (Nielsen et al., 2019). Slaughterhouse operations are governed by factors such 

as regulatory compliance, supply chain management, quality control, market demand, consumer behavior, 

infrastructure, labor, and so on. The majority of these factors are not well defined in research papers. 

This study aims to investigate and analyze the status of slaughterhouses through various parameters such 

as registration, type of bird slaughter, source of supply and pricing of chicken, daily meat sale, and 

purchasing frequency of consumers within a specific study area. We strongly believe the outcome of the 

study will be beneficial to poultry producers, feed industries, policymakers, researchers, and individuals 

who are directly and indirectly related to the poultry sector. 

2. Materials and methods 

The study area was selected based on easy accessibility for students, as well as time and resource 

constraints. A cross-sectional questionnaire survey was carried out in December 2023 among local 

slaughterhouses in Mangalpur (Bharatpur ward-15,16,17,18), Chitwan, Nepal. Purposive sampling was 

performed to identify the target population in the Mangalpur area. Altogether, 18 local slaughterhouses in 

the market area were visited. A precisely developed, pre-tested, closed and open-ended questionnaire 

expecting both quantitative and qualitative data was employed to know the status of slaughterhouses. The 

responses to the questionnaire were collected in the field using Epicollect5 through face-to-face interviews. 

The obtained data was analyzed using 'Microsoft Excel' version 2108. Descriptive statistics were computed 

and data were presented in bar graphs, pie charts and tables and the strength of association was analyzed 

using correlation coefficient. 

 

 

3. Results and Discussions 

3.1. Registration of slaughterhouse 

Out of 18 respondents of slaughterhouses in this study, only seven (39%) slaughterhouses were 

registered as shown in Figure 1. Registration is a prerequisite for running slaughterhouse in a legal 

manner. It provides monitoring and regulation of infrastructure for stunning, handling, hygiene, and 

sanitary precautions in slaughterhouse operations. The establishment and operation of slaughterhouses 

in Nepal are governed by the Animal Slaughterhouses and Meat Inspection Act 2055 BS. However, the 

survey revealed that the majority of the slaughterhouses in the study area were not registered, 

highlighting the urgent need for monitoring and serious actions to be taken against such non-registered 

slaughterhouses. A similar finding was observed in a previous study (Bastakoti & Upadhayaya, 2023) 

where only 29.92% slaughterhouses were registered. 
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Figure 1: Status of slaughterhouse registration 

 

3.2. Type of chicken slaughtered 

Eighty-eight percent (N=18) of slaughterhouses solely sold broiler meat, however, only one 

slaughterhouse reported selling both broiler and local meat and the remaining one sold both broiler and 

others (layers, locals, and Giriraja) as shown in Figure 2. Our study showed that most slaughterhouses 

sold broiler meat in comparison to layers and indigenous breeds. Attributes like low feed conversion 

ratio and early marketable age (6-8 weeks) make broiler rearing easy at the farm level and result in an 

increased supply of broiler meat. Farzana et. al (2018) study showed that broilers possess qualities such 

as higher carcass weight, dressing percentage, and breast meat yield, which might be the reason behind 

slaughterhouses preference for selling broiler meat. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Type of chicken slaughtered and sold a slaughterhouses 
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Source of chicken in salughterhouse 

39% 

56% 

Different supplier 

Own farm 

Same supplier 

5% 

Our study revealed that 56% (N=18) of slaughterhouses bought chicken from different suppliers of their 

convenience; 39% bought from the same suppliers every time; and only 5% had their own farm as 

shown in Figure 3. This is because the majority of slaughterhouses buy chicken from different suppliers 

based on their convenience, and the results are similar to previous study by Gairhe, (2008) that reported 

fragmented and inefficient chicken marketing system in Nepal leading to consumers experiencing 

increase costs. 

An average of 31 birds (in 18 slaughterhouses) were supplied by the suppliers every day. Out of those 

31 birds, only 17 (55%) were slaughtered. The remaining birds were withdrawn from slaughter until 

the consumers created a demand of meat. In other words, on average, 14 birds were stored in 

slaughterhouses every day until the demand for meat rose. 

 

 

Figure 3: Sources of chicken in slaughterhouses 

3.4. Pricing of chicken 

The average price of live birds was found to be Rs. 207 per kg, ranging from Rs. 200 to 230 and the 

average price of per kg meat was Rs. 333, ranging from Rs. 300 to 350 as shown in Table 1. The price 

variation of live birds before and after slaughter was Rs. 126.1. The correlation coefficient between the 

farm price and the retail price was 0.007 which indicates a weak positive linear relationship between 

the two variables. A case study in the Bharatpur area (Pandey, 2014) showed that the average price of 

live birds was Rs. 100 to 180 per kg, and in average price of per kg meat was Rs. 140.5. There has been 

a drastic change in price of meat in less than a decade. It may be due to several reasons such as market 

demand and supply dynamics; economic status of individuals; growing population; the efficient 

infrastructure involved in poultry farms; cost of poultry feeds; quality of meat; hygienic standards; 

inflation; and others. 
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Table 1: Descriptive statistics on birds and chicken meat of slaughterhouses 
 

Descriptive 

statics 

Birds 

supply 

Birds 

slaughtered 

Quantity  of 

meat sell 

Price  of  live 

bird  

Price of 

meat 

Mean 31.11 17.11 33.83 206.67 332.77 

Standard Error  6.25 4.56 7.78 2.21 3.50 

Median 27.5 11.5 22.5 202.5 330 

Mode 30 15 20 200 330 

St Deviation 26.546 19.36 33.01 9.39 14.87 

Confidence Level (95%) 13.20 9.62 16.41 4.67 7.39 

Correlation coeff. - -   0.007 

 

3.5. Quantity  of chicken meat sales per day 

In the Mangalpur region, a small local slaughterhouse sells on average 33.8 kg of meat each day with a 

range from 7kg to 150kg as shown in Table 1, while Valley Cold Store in Kathmandu, a large-scale 

slaughterhouse, sells over 10,000 kg of chicken per day (Sitaula, 2021) 

3.6. Purchasing frequency of consumer 

At 10 slaughterhouses (55%), customers bought meat twice a week, while at five slaughterhouses 

(28%), the buying frequency was thrice a week, and three slaughterhouses (17%) reported their 

customers buying meat daily as shown in Figure 4. Five slaughterhouses supplied wholesale quantity 

in special occasions for party palaces, home functions, and so on. There are several factors influencing 

the purchasing frequency of consumers. A similar study (Neima et al., 2023) in Iraq showed that 

variation in the purchasing frequency of consumers in slaughterhouses was found to be influenced by 

household size, marital status, and gender. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Purchasing frequency of consumers 
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4. Conclusion and Recommendations 

This study concluded that most of slaughterhouses were not registered under Animal Slaughterhouse and 

Meat Inspection Act, 2055 which indicates government ineffectiveness in regulation and monitoring of 

slaughterhouse operations. It might lead to consumer deception about the quality, source and price of meat. 

Broiler is the most sold chicken in slaughterhouses making it popular chicken type to be served in kitchen 

table. Slaughterhouses received chicken from different suppliers and demand of meat determined numbers 

of birds to be slaughtered in a day. Pricing of meat was influenced by the cost of rearing a bird at farm 

level. Furthermore, slaughterhouse perform processing of live birds making meat cuts expensive. 

Further studies can be carried out incorporating a larger sample size for more precise results. Similarly, we 

recommend including the storage period and welfare status of stored birds in further studies which was a 

limitation for this study. 
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BREEDING INDUCED  URETHRITIS  IN A HEIFER:  A CASE REPORT 

 

      Gokarna Gautam6 

 

 

Abstract: Inflammation of the urethra is termed as urethritis. In rare cases, natural mating with a bull may 

induce urethritis in heifers. The condition is characterized by pain and straining during micturition to 

anorexia and fever in some cases. A case of breeding induced urethritis in a heifer and its successful 

treatment has been reported. 

Keywords: Breeding, Heifer, Urethritis 

1. Introduction  

Urethritis is defined as the inflammation of the urethra, a tube that carries urine from urinary bladder to the 

outside of the body through the vestibule (Chakrabarti, 2014). In human, although it may result from 

infectious or noninfectious etiologies, the term urethritis is typically reserved to describe urethral 

inflammation caused by a sexually transmitted disease (Young et al., 2023). Although this pathological 

condition has been reported quite commonly in human medicine, there is scarcity of reports regarding its 

incidence in domestic animals. This condition may result from infectious or noninfectious etiologies. The 

present case report describes a case of óbreeding induced urethritis in a Holstein-cross heifer and its 

successful treatment. 

2. Case History and Observation 

A client from Bharatpur-14, Chitwan called the author to diagnose the pregnancy status of a 17 months old 

Holstein-cross heifer and to treat its straining problem during micturition. According to the owner, the 

heifer was naturally mated with a large size Holstein bull two months ago. The owner also informed that 

while approaching by the bull, the heifer was frightened and was not standing quietly to be mounted by the 

bull. Bull, however, was able to perform intromission its penis into vagina forcefully. Since the mating with 

bull, the heifer was straining frequently with micturition posture. From the next day, the heifer had pyrexia, 

loss of appetite and purulent discharge from vulva for 2-3 days. The owner had called a local technician 

who treated it by giving meloxicam injection for two days. The fever subsided and appetite became normal. 

However, there was painful condition during urination; she had straining while micturition and took long 

time for voiding urine. There was no expression of estrus since that mating. 

On transrectal palpation, the heifer was not pregnant. But there was a hard mass of about the size of the 

table tennis ball on the floor of the vagina. While performing per vaginal examination, there was a slight 

bulging just anterior to the external urethral orifice. While trying to pass the catheter through the external 

urethral orifice, there was an obstruction with the crepitating sound. The gloved finger was tried to insert 

into the urethra, and it was found that there was crystallized mass on the posterior part of urethra that caused 
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partial obstruction of urine flow. Based on the history and clinical findings, the case was diagnosed as 

'breeding induced urethritis'. 

3. Treatment and Prognosis 

The crystallized mass was broken into pieces using tissue forceps carefully and removed manually. Then, 

urethral opening along with vaginal floor was flushed several times with 2% povidone iodine using douche 

can set. A combination of Procaine Benzyl Penicillin IP-15,00,000 units, Benzyl Penicillin Sodium IP- 

5,00,000 units and Streptomycin Sulphate IP-2.5 gm (Pensbiotic-MD, Karnataka Antibiotcis and 

Pharmaceuticals Limited, India) was injected intramuscularly once daily for five days, and Frusemide-500 

mg (Ridema, Vetoquinol, India) was injected intramuscularly twice daily for three days. Straining during 

micturition was resolved on next day. Transrectal palpation on 5th day after treatment revealed no 

abnormalities on the urethra and vaginal floor. The heifer came into estrus after 25 days of treatment. The 

owner was suggested not to breed at that heat. The heifer returned to estrus after three weeks and she was 

artificially inseminated with frozen thawed semen of Holstein bull. She became pregnant and calved 

successfully after completion of normal gestation period. 

 

 

 

 

 

 

 

 

Figure 1. Breeding induced urethritis affected heifer 

immediately after removal of urethral calculi 

Figure 2. Calculi that was removed from the 

caudal portion of the urethra 

 

4. Discussion 

Breeding induced urethritis is infrequently encountered pathological condition in cattle heifer. There seems 

to be scarcity of literature regarding urethritis in female cattle. Any traumatic condition of the urethra such 

as faulty catheterization or forceful mating and ascending infection from genital infection (vaginitis, 

vulvitis) may lead to urithritis in cattle (Chakrabarti, 2014). Due to frightened condition during mating, 

there is vaginismus (Rapkin and Lee, 2008). Then, a forceful intromission during such condition may cause 

injury into the vestibule and external urethral orifice. Since the vagina and vestibule harbors a number of 

opportunistic bacteria, those bacteria such as E. coli and Arcanobacterium pyogenes may infect the 
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lacerated mucosa (Appiah et al., 2020); infection may ascend up to the lower portion of urethra. Once 

bacteria enter into the lamina propria, they cause vascular damage and inflammation. Bacterial colonies, 

exfoliated epithelium, or leukocytes serve as the nidus (nucleus) for the precipitation of mineral constituents 

leading to urinary calculi or uroliths (Vegad and Swamy, 2010). The precipitates occur as crystals or as 

amorphous leading to partial or complete obstruction in urine outflow (Radostits et al., 2007). Obstruction 

can be relieved by breaking and completely removing the calculi followed by a course of antibiotics 

treatment. Diuretics can be used as a supportive treatment to flush out the any debris, crystals and adhering 

microorganisms from the urethra. 
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HEAT  STRESS IN POULTRY:  IMPACTS  AND MANAGEMENT  

Bhesh Raj Paudel7, Sushil Neupane, Subash Chhetri, Bhupendra Khati  
 

 

 

Abstract: Poultry productivity and health are seriously threatened by heat stress, especially as the 

frequency and intensity of heatwaves increase due to climate change. Due to their high metabolic rates, 

thick covering of feathers, and absence of sweat glands, poultry are particularly susceptible to heat stress. 

Weakened immune system, decreased feed intake and growth performance, decreased egg quality and 

output, increased respiratory and cardiovascular strain are all effects of Heat Stress. To lessen these 

negative effects, effective management techniques are necessary. It is possible to maintain ideal 

temperature with the aid of environmental control techniques such sufficient ventilation, cooling 

equipment, and shade. Poultry under heat stress is supported by nutritional techniques such as feeding 

them energy-dense, readily digested diets supplemented with vitamins and electrolytes. A permanent way 

to increase heat tolerance is through genetic selection for characteristics like decreased body fat and 

enhanced heat dissipation. Furthermore, Thermal comfort may be improved by appropriate environmental 

enrichment and the encouragement of naturally occurring thermoregulatory behaviors like dust bathing 

and wing spreading. Poultry farmers can improve the sustainability and welfare of their operations by 

incorporating these strategies to mitigate the adverse effects of heat stress. 

Keywords: Climate change, Environmental control, Heat stress, Nutritional strategies, Poultry productivity 

 

1. Introduction  

 

Heat stress poses a severe threat to poultry production, particularly as climate change intensifies and 

increases the frequency of heatwaves (Vandana et al., 2020). Heat stress affects the growth, 

reproductive performance, and egg output of poultry birds. The loss in productive potential of poultry 

birds due to heat stress could be related to the shift of energy resources from production to adaptation. 

Poultry's high metabolic rates, abundance of feathers, and absence of sweat glands severely restrict their 

capacity to dissipate heat, making them especially vulnerable to heat stress (St-Pierre et al., 2003). There 

are several techniques to reduce the negative effects of heat stress on poultry productivity. These 

approaches can be broadly classified into genetic, managerial, and dietary strategies. These methods 

may lessen the harmful impacts of heat stress while increasing the productive performance of poultry 

birds (Vandana et al., 2020). To regulate the internal temperature of poultry houses, maximum 

insulation should be incorporated into their design. In warmer climates, the orientation of the chicken 

shelters should be east to west in length and north to south in width (Saeed et al., 2019). The 

recommended floor space for mature birds weighing 1.7 kg is 0.06 m2/bird, and for birds weighing 3.5 

kg, it is 0.13 m2/bird, with a bird density of 27.8 kg/ m2 (Vandana et al., 2020). An increase in protein 

levels typically results in an increase in the body's generation of heat. Overconsumption of proteins 
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raises the heat load and worsens the ionic imbalance in chickens (Saeed et al., 2019). Nutritional 

interventions include balancing rations and giving key micronutrients to promote poultry productivity 

and reproduction. Supplementing with fat, antioxidants, yeast, and electrolytes is one of the most 

prevalent nutritional techniques utilized in the chicken business to maintain optimal output (Vandana 

et al., 2020). Furthermore, sufficient water supply and disease surveillance techniques may aid in 

ensuring optimal meat and egg production in the birds. Advanced biotechnological methods may aid in 

the identification of acceptable genetic markers in poultry birds, which may aid in the development of 

novel strains with improved thermo-tolerance by devising an appropriate breeding program 

incorporating marker-assisted selection (Juiputta et al., 2023). These solutions may aid in the 

optimization and sustainability of poultry production under changing climate conditions. This review 

intends to provide an overview of the state of knowledge about the effects of heat stress on the well- 

being and output of chickens, as well as to address practical management techniques to lessen these 

effects. 

2. Impacts on Poultry  Health and Productivity  

2.1. Feed Intake and Growth Performance 

Heat stress causes birds to produce less heat through their metabolism. This results in a large reduction 

in feed intake (Mujahid et al., 2009). This decrease in feed intake results in poorer feed conversion 

ratios and slower development rates. Further exacerbating the detrimental effects on growth 

performance is the fact that heat stress can result in oxidative damage (Lara & Rostagno, 2013). 

2.2. Egg Production and Quality  

Heat stress in laying hens can significantly lower egg output and lower the quality of the eggs (Mashaly 

et al., 2004). The hormonal balance of the hen is upset by high temperatures, especially about 

reproductive hormones like progesterone and estradiol, which are essential for shell development and 

egg production (Rozenboim et al., 2007). 

2.3. Immune Function 

Poultry's immune systems are weakened by heat stress, which increases their susceptibility to illness. 

Heat stress raises corticosterone levels, which decrease immunological responses and make a person 

more vulnerable to infections (Niu et al., 2009). This immunosuppression may lead to a decline in flock 

health overall and a rise in death rates (Quinteiro-Filho et al., 2010). 

2.4. Respiratory and Cardiovascular Strain 

As birds pant to release heat, heat stress raises their respiratory rates, which can result in respiratory 

alkalosis (Yahav et al., 1998). Furthermore, as the heart pumps harder to maintain thermoregulation, 

the cardiovascular system is taxed, which increases the risk of cardiovascular failure (Aengwanich, 

2008). 

3. Management Strategies 
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3.1. Environmental Control  

To effectively manage heat stress in chickens, an ideal climate must be maintained. This include having 

enough ventilation, having cooling devices like fans and misters, and having places with shade. (Tao & 

Xin, 2003). While cooling systems can dramatically reduce ambient temperatures, effective ventilation 

eliminates extra heat and moisture from the chicken house. (Yahav et al., 2005). 

3.2. Nutritional Strategies 

For birds to be supported during heat stress, nutritional interventions are essential. Maintaining growth 

performance can be facilitated by feeding them meals richer in energy and easily digestible nutrients. 

Furthermore, taking vitamins (such as vitamin C and E) and electrolytes supplements can help lessen 

the negative effects of heat stress (Sahin et al., 2009). 

3.3. Genetic Selection 

A long-term approach to enhancing poultry resistance to heat stress is breeding for heat tolerance. Birds' 

capacity to withstand high temperatures can be increased by selecting for features like less body fat and 

better heat dissipation. (Cahaner et al., 2009). 

3.4. Behavioral Interventions 

Birds can more efficiently handle heat stress if natural thermoregulation-promoting habits like dust 

bathing and wing spreading are encouraged. Enhancing thermal comfort can also be accomplished by 

providing enough space and the right kind of environmental enrichment. (Estevez, 2007). 

4.Conclusion 

 

A significant issue in chicken production, heat stress has the potential to negatively impact both 

productivity and health. Poultry farmers may lessen the negative impacts of heat stress by combining 

dietary plans, behavioral therapies, genetic selection, and environmental control. To improve the 

sustainability and welfare of poultry farms, it is imperative to tackle heat stress using these diverse ways 
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TYPES OF BLOOD GROUPS IN PETS AND INSIGHT  TO ITS 

TRANSFUSION: A COMPREHENSIVE REVIEW  

 

Upendra Chauhan8 
 

Abstract: Understanding the diversity of blood groups in pets is crucial for ensuring safe blood transfusions 

and minimizing adverse reactions. This review explores the various blood group systems in dogs, cats, and 

other pets, highlighting the complexities and clinical implications of each. It investigates the prevalence 

and distribution of blood groups in companion animals, focusing on the canine Dog Erythrocyte Antigen 

(DEA) system, feline blood types (A, B, AB) & Mik Red cell antigens. Key findings include the identification 

of new antigens such as Dal in dogs and absence of blood group in ferrets. Alloantibodies for certain blood 

groups exhibit higher reactivity and cause more adverse reactions compared to others. The paper discusses 

the current state of transfusions in pets, along with protocols for blood collection, cross-matching 

procedures, and the potential for new methodologies like gel testing to improve transfusion safety. The 

review underscores the necessity for ongoing research and standardized nomenclature to enhance 

transfusion practices and outcomes in veterinary medicine. 

Keywords: Blood groups, Pets, Blood transfusion, Cross-matching, Canine Dal antigen 

1. Introduction  

 

The term blood group is usually applied to Red-blood cell antigens, but it may include antigens of WBC, 

Platelets, serum antigens, and possibly hemoglobin within RBC. (Elizabeth et al., 2021) Unlike ABO blood 

groups in humans, animals comprise different blood groups in different species and individuals within 

species. Relatively few attempts have been made to co-relate the antigen between different species, even 

though much study has been conducted on the Red-cell Antigens within numerous animal species. So, 

determining blood groups can help to exactly determine the compatibility during transfusion of blood. 

These complex patterns of antigens within species of animals play a key role in inducing immune-mediated 

reactions and can cause complications while transfusing blood from different blood groups (Laurent et al., 

2009). There have been no acute hemolytic transfusion reactions reported in dogs in clinical settings, and 

similarly, no neonatal iso-erythrolysis has been reported in puppies unless the dogs have been previously 

transfused (Young ,1951). The formation of antibodies is triggered when animals are exposed to erythrocyte 

antigen through blood transfusion, placental exposures or in cases like Neonatal Iso-erythrolysis (NI). 

(Tocci, 2009). Certain transfusions are compatible at 1st blood transfusion, but body make antibodies 

against the positive antibodies not previously present in the recipient, creating a memory so may make the 

future transfusion more complicated e.g. acute hemolysis/ acute or chronic anemia. Hemolytic Transfusion 

Reactions (HTRs) can also be immune-medicated or nonïimmune-mediated (De Cloedt et al., 2019). Acute 

HTRs are potentially fatal and must be identified as soon as possible. Both acute and delayed HTRs require 

the identification of causal antibodies to avoid severe responses in the future. As antibodies titre increases 
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within 4-6 days of 1st exposure, delayed reaction occurs and most provokingly at 2nd transfusion, well 

maintained transfusion record is a must while performing blood transfusions to dogs, being aware of blood 

types and doing careful cross-matching can assist avoid incompatibilities. Blood groups in pets are only 

vaguely understood, and ferrets seem to be special because no blood groups have been identified yet. (Ann, 

2004) 

 

1.1. Protocols / Practical guideline for  blood collection (Chakrabarty,  1988) 

 

ǒ For a 25 kg dog, a 500 ml blood collection bag represents approximately 20% of their blood volume, 

while for a 50 kg dog, it's around 10%. (Collected in sterile autoclave saline bottle containing 

dextrocid (Acid Citrate Dextrose (ACD) as anticoagulant or sodium citrate solution. 10 ml of this 

solution is required for every 100 ml of blood collected. 

ǒ Intravenous fluid replacement is desirable for dogs weighing less than 50 kg and essential for those 

under 25 kg. 

ǒ The blood can be collected at the rate of 10-15 ml/kg from the donor animal. 

ǒ Crystalloid fluid infusions should be administered after bringing blood to normal body temperature 

or immediately after collection over 45 minutes at a rate of two to three times the volume of blood 

collected. 

 

1.2. How to Perform Cross Matching 

1.2.1. Blood typing 

 

It can be performed by submitting anti-coagulated blood to a commercial laboratory or in a test 

clinic. 

A Commercial immunochromatographic test kit is available. There is not any reference on whether 

Nepal has the facility of Blood Typing i.e. feasibility of blood typing is uncommon in Nepal. Few 

private laboratories import diagnostic tool kits like Quick test that are easy-to-use in-clinic tests 

designed to determine the major immunoreactive blood types of dogs. 

1.2.2. Cross-Matching Procedures: (Taylor, S. ,2021) 

ü Direct / Tripod  matching 

Each drop of blood of donor and recipient is put together in a glass slide and checked for 

agglutination to know the compatibility for transfusion. 

ü Indirect or  cross reaction 

To perform cross-matching, obtain 1 ml of both anticoagulated (EDTA tube) and non- 

anticoagulated blood (plain tube) from both the donor and recipient. After centrifugation to separate 

plasma and serum from RBCs, wash the RBCs with normal saline and prepare a 4% RBC 
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suspension. Incubate and centrifuge the samples, then read the results both macroscopically and 

microscopically to ensure compatibility. 

ü Emergency Cross-Matching Method: 

In emergency scenarios where there is inadequate time to wash red blood cells (RBCs), the 

following procedure is employed: EDTA-anticoagulated blood samples are collected from both the 

donor and recipient. A centrifuge is used to separate the plasma and RBCs. For a simplified major 

crossmatch, two drops of recipient plasma are combined with one drop of donor RBCs on a glass 

slide. Agglutination is then assessed both macroscopically and microscopically within one minute. 

ü Macroscopic and Microscopic Appearance: 

The red blood cells (RBCs) should appear as distinct cells without forming clusters. While rouleaux 

formation, where RBCs stack together resembling coins, can look like agglutination 

macroscopically, it can be distinguished under a microscope. Rouleaux formation is not a clinical 

concern, whereas agglutination indicates an incompatible cross-match 

 

 

 

 

 

 

 

 

 

 

 

 

Fig A: In-clinic cross-matching ïmacroscopic 

appearance. The tube on the right shows a 

compatible crossmatch reaction where the red 

blood cells (RBCs) float off freely from the 

centrifuged ópelletô of RBCs when the tube is 

rotated and rolled. The other two tubes show 

incompatible crossmatch reactions with different 

grades of RBC agglutination (++ and ++++) 

(Taylor, S., 2021). 

 

1.3. How Much Can a Donor Donate? 

Fig B In-clinic cross-matching ï microscopic 

appearance. (a) Microscopic appearance of rouleaux, in 

which the RBCs resemble stacks of coins; this is not of 

clinical concern and does not indicate a crossmatch 

incompatibility. (b) Microscopic appearance of 

agglutination showing a dis-organized mass of RBCs in 

clumps, indicating an incompatible crossmatch reaction. 

Images courtesy of Nic llchyshyn, Dick White 

Referrals, Six Mile Bottom, UK (Taylor, S., 2021). 

 

To ensure donor dog health, it's essential to limit blood collection to no more than 10% of their total 

blood volume, which is approximately 66 ml/kg for cats and 90 ml/kg for dogs. For instance, a 30 kg 

dog can safely donate up to 500 ml of blood, while a 4 kg cat can donate up to 50 ml, provided 

intravenous fluid therapy is administered during collection. Regular monitoring of the donor's packed 

cell volume (PCV) and ensuring adequate time between donations are vital to prevent adverse effects 

like anemia and hypovolemia. 
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Also this should be noted that excess blood transfusion may cause citrate toxicity (if CPDA-1) is used 

as anticoagulant) and a rapid lung injury due to non- cardiogenic pulmonary edema. (Semple et al., 

2018) 

 

 

 

2. Dogs 

2.1. Background 

 

Though Richard Lower in 1665 transfused the blood in a dog for the first time in the history (Lower, 

1665), the identification of the ABO blood group system in human medicine sparked an interest in 

finding blood group systems within veterinary medicine. Canine blood groups were first identified in 

1910 by Von Dungern and Hirszfeld. (Swisher and Young, 1961). World War II led to advancements 

in transfusion medicine, including widespread blood-banking through the Red Cross (Hosgood, 1990). 

Transfusion treatment became common in the veterinary industry starting in the 1950s i.e., Swisher, 

and Young expanded the classification to include antigens A, B, C, D, E, F, and G. In the 1970s, 

international workshops established the dog erythrocyte antigen (DEA) system, which is now the 

standard in the United States, including groups like DEA 1.1, DEA 1.2, DEA 3, DEA 4, DEA 5, and 

DEA 7. (Vriesendorp et al., 1976) 

 

2.2. Details 

 

In Dogs there are more than 13 type of blood antigen detected i.e., DEA (Dog Erythrocyte Antigen) & 

dal types. Dal is a specific antigen found in dogs. (Marie-Claude Blais et al., 2007). The presence or 

lack of several antigens, notably Dal (DEA 4), influences the blood type of a dog. Understanding these 

blood types is critical for preventing adverse responses during canine blood transfusions. A transfusion 

reaction can occur if  a dog with DEA 4 positive blood receives blood from a donor with DEA 4 negative 

blood (or vice versa). As with other blood types in dogs, understanding the Dal antigen is critical for 

safe and effective canine blood transfusions (Goulet, 2014). Blood typing can determine the presence 

of a known alloantigen. (Rebecca Zaremba, 2019). Alloantibodies rarely occur in dogs unless sensitized 

by previous transfusion. Alloantibodies refers to antibodies against the antigen not found in recipient 

blood / plasma. Although there is ongoing debate on whether pregnant bitches get sensitized to red 

blood cell (RBC) antigens, it is known that they do not produce alloantibodies while carrying a child, 

which makes them safe blood donors (. Rozanski et al. 2009). As a result, if the dogs themselves need 

a transfusion, they can donate blood without the need for further pre-transfusion compatibility testing 

if they have already given birth. (Blias et al., 2009) 
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2.3. List  of blood antigen present in dog 

3. DEA 1(DEA 1.1 and DEA 1.2) - Most common type of blood group in dog (60%). and possibly 

A3 (also referred to as DEA 1.3, but not yet committee approved. (Kessler et al., 2010) 

 

2.4. DEA 1.1 Positive (DEA 1.1+):   33-35% population 

DEA 1.1 positive is the most prevalent blood type in dogs. Breeds such as Greyhounds 

and  Dalmatians are more likely to have this blood type. It's crucial for veterinarians to identify this 

common blood type to ensure a ready supply of compatible blood for transfusions. The DEA 1 blood 

group system was originally proposed to have several subtypes: DEA 1.1 (A1), DEA 1.2 (A2), and 

DEA 1.3 (A3). (Hale AS, 1995) 

 

2.5. DEA 1.1 Negative (DEA 1.1-): 

Less common than DEA 1.1+, DEA 1.1 negative blood type is found in various breeds, and the fact 

that DEA 1+ and DEA 1ï dogs are found in relatively equal proportions. (Giger U). DEA 1.1+ blood is 

contra-indicated to transfuse in DEA 1.1+ recipients. 

 

 

 

 

 

 

BLOOD 

TYPES 

Comments Source 

DEA 1 (1.1 and 

1.2) 

 

1.3- reported in 

German 

Shepherd. 

60% of canines. (1.1 is 

dominant in most cases) 

Giger U et al. (1995) 

DEA 2 Some authors donôt 

mention DEA 2 and 

prefer mentioning DEA 

1, 3,4é8 

 

DEA 3 13% were DEA-3 

positive on experiment 

Kessler et al 2010 

DEA 4 98% population - (along 

with DEA 6) 

Vanessa-Sinnott-Esteves et 

al. (2011) 
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DEA 5 30% of Greyhounds 

have DEA 5. 

Kessler et al 2010 

DEA 6 98% population - (along 

with DEA 4) 

Vanessa-Sinnott-Esteves et 

al. (2011) 

DEA 7 natural anti-DEA 7 

antibodies 

(controversial) 

Blias et. al (2009) 

Other dal types 

(dal 1...4) 

dal 4 is universal donor Goulet S. et al. (2014) 

Kai types New blood types 

recently discovered, are 

unrelated to DEA 1, 3, 

4, and 7 and Dal. 

Euler et. al (2016) 

 3. 

Additional  Groups 

The additional blood groups, each with positive and negative subtypes are DEA 2, DEA 3...7. It is 

important to note that blood types vary by breed and that the distribution of blood types in dogs varies 

as well. In one research. 12 DEA 4-positive puppies born to DEA 4-negative bitches that were 

immunized against DEA 4 by blood transfusions showed no evidence of hemolytic anemia. (Blais, 

2009). Among all the blood group typing and antisera is available except for DEA 6 and DEA 8.3, 4. 

Donors negative for DEA 1.1, 1.2 and 7 are universal blood donors (Sharma et al., 2009). DEA 4 and 

DEA 6 are present in RBC of almost all dogs (98%) (Vanessa-Sinnott-Esteves et al., 2011). Hence 

Dogs with only DEA 4 & DEA 6 only can act as donor for most of the canine population. Since DEA 

4 is found in high frequency, transfusion of it to DEA 4 negative dog can cause delayed hemolytic 

transfusion reaction if previously sensitized by DEA 4 positive Blood group Recipient. 

 

Given the lack of conclusive evidence of transfusion reactions against DEA 7 and the paucity of 

research on the post-transfusion survival of DEA 7 incompatible red blood cells in dogs with naturally 

occurring anti-DEA 7 antibodies, the clinical significance of naturally occurring anti-DEA 7 antibodies 

is still unknown (Ebelt et al.,2020) 

 

In order to offer the right care in emergency situations or planned operations involving blood 

transfusions, routine blood typing and cross-matching are crucial in veterinary medicine. Two novel 

murine monoclonal antibodies, anti-Kai 1 and anti-Kai 2, were developed in South Korea to recognize 

two distinct canine red cell antigens. A study confirmed the presence of Kai 1 and Kai 2 antigens in 

North American dogs and found no natural alloantibodies against them, indicating they are not 
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associated with any known blood group systems. Despite this identification, the clinical significance of 

these antigens in transfusion medicine remains undetermined. Further research is needed to explore 

their potential impact on transfusion treatments. (Euler, 2016) 

 

3. Cat (Felines) 

3.1. Background 

Iso-agglutinins in cats were first noted in 1915, but RBC antigens, initially labeled O and EF, weren't 

described until 1950 and reclassified as A and B in 1962. In 1980, the AB system with types A, B, and 

AB was detailed, and transfusion reactions from naturally occurring isoantibodies in incompatible 

blood-type cats were first reported (Auer and Bell, 1983). As human have RH factor to determine 

RH+/RH-, Cat have Mik Factor . Anti-Mik alloantibodies are naturally occurring but could develop 

after an RBC transfusion in a Mik-negative cat. (Weinstein et al., 2007) 

3.2. Detail 

The Mik Red Cell Antigen is associated with blood grouping discovered by Dr. Gerald V. Ling in the 

1960s. In cats, the blood group system is represented by the letter "M." These determine the 

compatibility success of blood transfusion in cats. (Weinstein, 2007) 

 

Cats have two basic blood types: A and B. The blood type is determined by whether the Mik Factor is 

present or not. They also have AB blood group (Hohenhaus, 2004). Alloantibodies are most common 

in cats. (Table 2) 

 

Table 2: Major Blood Group in Cats. 

 

Blood Type (Evangelia, 

2019) 

Genotype Alloantibodies 

 

A (95% Of American cat) 

 

 

98% 

 

MaMa or MaM 

 

 

A/A or A/a 

 

Anti-B antibodies 

(Knottenbelt et al, 1999). 

B (Majority of Indian Cat 

&30% in UK) 

7.9 ï 30 % in non-pedigree 

cats 

 

MbMb or MbM 

 

 

B/B or B/b 

Anti-A antibodies 

(Knottenbelt et al, 1999). 
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AB 

 

MaMb 

 

No alloantibodies 

 

 

 

Different serological procedures based on agglutination responses are used in diagnostic laboratories. 

Furthermore, genetic testing is now available to determine blood types A and B using buccal swabs, albeit 

it cannot discriminate between A and AB blood groups. Cross-matching does identify incompatibilities in 

cats with discordant typing results. 

Anti-B allo-antibodies found in type-A cats can induce severe acute hemolytic transfusion reactions, but 

they are unlikely to cause neonatal isoerythrolysis. Conversely, anti-A alloantibodies in type-B cats can 

lead to both severe acute hemolytic transfusion reactions and newborn isoerythrolysis (Cain GR, 1985). 

Due to the presence of allo-antibodies, there are no universal blood donors for cats. A comparison of 

conventional tube and gel-based agglutination tests for the AB blood system in cats demonstrated high 

concordance, although mixed field reactions were occasionally observed. Therefore, confirmation with an 

additional method is recommended for B or AB types (Davidow et al., 2021). The severity of transfusion 

reactions varies between blood types. Type B cats receiving type A blood experience more severe reactions 

compared to type A cats receiving type B blood. This difference arises because type A cats typically have 

weak hemolysins and hemagglutinins against type B erythrocytes, making transfusion reactions 

uncommon. Conversely, type B cats may suffer severe reactions to type A blood due to the presence of 

strong anti-A antibodies in type A plasma (Cain GR, 1985). 

 

In cases where a type B queen and a type B tom produce kittens with type A antigens, the kittens may be 

at risk for neonatal isoerythrolysis (NI). The strong anti-A antibodies present in the queen's colostrum can 

pass to the kittens, who may appear healthy at birth but develop symptoms after ingesting the colostrum 

(Ana C. Silvestre & Josep, 2010). Clinical signs of NI typically manifest within the first few hours to days 

of life and can range from rapid mortality to tail-tip necrosis caused by agglutinating erythrocytes. If NI 

occurs, affected kittens can be given a transfusion of 5-10 ml of washed type B red cells. This treatment 

helps mitigate the immediate reaction since the kitten has already acquired adequate anti-A antibodies. Over 

the next few days, the kitten will start producing its own anti-B antibodies. If further transfusion is 

necessary, type A blood can then be used. Treatment of severe anemia caused by neonatal isoerythrolysis 

(NI) may involve giving washed type B red blood cells (RBCs) to the kitten during its first three days of 

life. After this period, the anti-A alloantibodies in the kitten's blood will have decreased, allowing for the 

administration of type A blood. (Maniaki, 2019) In type A cats receiving type B RBCs, weaker anti-B 

antibodies cause modest reactions such as hemoglobinemia, hemoglobinuria, and bilirubinuria. However, 
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such type-mismatched transfusions lead to decreased RBC lifespan, with a mean half-life of 2 days. (Giger 

et al., 1991) 

 

 

4. Conclusion 

4.1. Future Directions in Veterinary Transfusion Medicine 

 

Future Directions in Veterinary Transfusion Medicine Blood transfusions in companion animals can be 

lifesaving but carry the risk of acute and delayed immunologic reactions. This risk can be mitigated by 

understanding blood groups (Davidow et al., 2021). Cross matching errors in identifying compatible 

donors can harm cats and Dogs. Traditional tube cross matching is complex and lacks comparative 

studies on optimal methods. Gel testing shows promise for standardizing and simplifying cross 

matching, offering more stable results. (Blais et. al, 2007). Antiglobulin testing, used in human 

medicine, needs further veterinary exploration. The discovery of new antigens like Dal highlights the 

need for standardized blood-group nomenclature in cats and dogs, requiring an international workshop. 

These advancements aim to improve transfusion outcomes and promote ongoing research in veterinary 

transfusion medicine. (Weinstein, 2007). 

4.2. What can be done? 

 

Activated mPEG has demonstrated striking efficacy by significantly reducing feline anti-A antibody- 

mediated phagocytosis of red blood cells (RBCs) in a monocyte monolayer assay, affirming its potential 

to transform A-type feline RBCs into universal erythrocytes for safe transfusion to B-type cats. These 

findings herald a breakthrough in veterinary transfusion medicine, promising safer and more accessible 

blood transfusion options for feline patients. (Hyung et. al, 2023). Continued research is needed to 

understand the additional roles of RBC antigens in diseases and to improve blood-typing and 

crossmatching methods in veterinary medicine (Davidow et al., 2021). 



76 
 

References: 

 

Auer, L., & Bell, K. (1981). The AB blood group system of cats. Animal Blood Groups and Biochemistry 

Genetics, 12(4), 287-297. https://doi.org/10.1111/j.1365-2052.1981.tb00318.x 

Auer, L., & Bell, K. (1983). Transfusion reactions in cats due to AB blood group incompatibility. Research 

in Veterinary Science, 35(2), 145-152. https://doi.org/10.1016/S0034-5288(83)80051-6 

Blais, M.-C., Berman, L., Oakley, D. A., & Giger, U. (2007). Canine Dal blood type: A red cell antigen 

lacking in some Dalmatians. Journal of Veterinary Internal Medicine, 21(2), 281-286. 

https://doi.org/10.1111/j.1939-1676.2007.tb02018.x 

Blais, M.-C., Rozanski, E., Hale, A., Shaw, S., & Cotter, S. (2009). Lack of evidence of pregnancy-induced 

alloantibodies in dogs. Journal of Veterinary Internal Medicine, 23(3), 462-465. 

https://doi.org/10.1111/j.1939-1676.2009.0256.x 

Cain, G. R., & Suzuki, Y. (1985). Presumptive neonatal iso-erythrolysis in cats. Journal of the American 

Veterinary Medical Association, 187(1), 46-48. https://doi.org/10.2460/javma.1985.187.46 

Charabarty, A. (1988). Textbook of clinical veterinary medicine (3rd ed.). Kalyani Publishers. 

 

Davidow, E. B., Spada, E., & Proverbio, D. (2021). Editorial: Blood groups in companion animals. 

Frontiers in Veterinary Science, 8, 792720. https://doi.org/10.3389/fvets.2021.792720 

De Cloedt, L., Savy, N., Gauvin, F., Taylor, S., Lacroix, J., & Emeriaud, G. (2019). Transfusion-associated 

circulatory overload in ICUs: A scoping review of incidence, risk factors, and outcomes. Critical Care 

Medicine, 47(6), 849-856. https://doi.org/10.1097/CCM.0000000000003748 

Ebelt, A., Fuchs, S., Weber, C., Müller, E., & Giger, U. (2020). Survey of blood groups DEA 1, DEA 4, 

DEA 5, Dal, and Kai 1/Kai 2 in different canine breeds from a diagnostic laboratory in Germany. Frontiers 

in Veterinary Science, 7, 85. https://doi.org/10.3389/fvets.2020.00085 

Evangelia, M., Tasker, S., & Maunder, C. L. (2019). Feline blood types and blood transfusions Part I: 

Introduction and donor selection. Journal of Feline Medicine and Surgery. 

https://doi.org/10.1177/1098612X19859840 

Giger, U., & Bücheler, J. (1991). Transfusion of type-A and type-B blood to cats. Journal of the American 

Veterinary Medical Association, 198(3), 411-418. https://doi.org/10.2460/javma.1991.198.411 

Giger, U., Bucheler, J., & Smith, S. (2007). A newly recognized blood group in domestic shorthair cats: 

The Mik red cell antigen. Scite. https://scite.ai/reports/a-newly-recognized-blood-group-VYQVlE 



77 
 

Giger, U., Gelens, C. J., Callan, M. B., & Oakley, D. A. (1995). An acute hemolytic transfusion reaction 

caused by dog erythrocyte antigen 1.1 incompatibility in a previously sensitized dog. Journal of the 

American Veterinary Medical Association, 206(10), 1358-1362. 

https://doi.org/10.2460/javma.1995.206.1358 

 

Goulet, S., Blais, M.-C., & Abrams-Ogg, A. C. G. (2014). Prevalence of the Dal blood type in Doberman 

Pinschers and in canine blood donors. In Proceedings of the ACVIM Congress (Nashville, TN). 

Hale, A. S. (1995). Canine blood groups and their importance in veterinary transfusion medicine. 

Veterinary Clinics of North America: Small Animal Practice, 25(6), 1323-1332. 

https://doi.org/10.1016/S0195-5616(95)50056-1 

 

Hohenhaus, A. (2004). Importance of blood groups and blood group antibodies in companion animals. 

Transfusion Medicine Reviews, 18(2), 117-126. https://doi.org/10.1016/S0887-7963(03)00038-6 

Hosgood, G. (1990). Blood transfusion: A historical review. Journal of the American Veterinary Medical 

Association, 197(7), 998-1000. https://doi.org/10.2460/javma.1990.197.998 

Kessler, R. J., Reese, J., Chang, D., Seth, M., Hale, A. S., & Giger, U. (2010). Dog erythrocyte antigens 

1.1, 1.2, 3, 4, 7, and Dal blood typing and cross-matching by gel column technique. Veterinary Clinical 

Pathology, 39(3), 306ï316. https://doi.org/10.1111/j.1939-165X.2010.00249.x 

Knottenbelt, C. M., Day, M. J., & Farrant, A. R. (1999). Blood groups and transfusion reactions in dogs 

and cats. Journal of Small Animal Practice, 40(12), 511-519. https://doi.org/10.1111/j.1748- 

5827.1999.tb03136.x 

Laurent, O., Moldovan, M., Cernea, C., & Cernea, M. (2009). Blood transfusion compatibility test in dogs 

and other pets. Annals of the Romanian Society for Cell Biology, 14(2), 147-156. 

Lower, R. (1665). The success of the experiment of transfusing the blood of one animal into another. 

Philosophical   Transactions   of   the   Royal   Society   of   London,   1,   352-359. 

https://doi.org/10.1098/rstl.1665.0007 

 

Semple, J. W., Rebetz, J., &  Kapur, R. (2019). Transfusion-associated circulatory overload and transfusion- 

related acute lung injury. Transfusion, 59(8), 1840-1853. https://doi.org/10.1111/trf.15331 

Swisher, S. N., & Young, L. E. (1961). The blood grouping systems of dogs. Physiological Reviews, 41(4), 

495-520. https://doi.org/10.1152/physrev.1961.41.4.495 

Taylor, S., Spada, E., Callan, M. B., Korman, R., Leister, E., Steagall, P., Lobetti, R., Seth, M., & Tasker, 

S. (2021). 2021 ISFM consensus guidelines on the collection and administration of blood and blood 



78 
 

products in cats. Journal of Feline Medicine and Surgery, 23(5), 410-432. 

https://doi.org/10.1177/1098612X211011248 

Tocci, L. J. (2010). Transfusion medicine in small animal practice. Veterinary Clinics of North America: 

Small Animal Practice, 40(3), 485-494. https://doi.org/10.1016/j.cvsm.2010.02.006 

Vriesendorp, H. M., Albert, E., Templeton, J. W., & et al. (1976). A joint report of the second international 

workshop on canine immunogenetics. Transplantation Proceedings, 8(1), 289-314. 

https://doi.org/10.1016/S0041-1345(76)80236-6 

Weinstein, N. M., Blais, M.-C., Harris, K., Oakley, D. A., Aronson, L. A., & Giger, U. (2007). A newly 

recognized blood group in domestic shorthair cats: The Mik  red cell antigen. Journal of Veterinary Internal 

Medicine, 21(2), 287-292. https://doi.org/10.1111/j.1939-1676.2007.tb02017.x 

Young, L. E., Christian, R. M., Ervin, D. M., Davis, R. W., OôBrien, W. A., Swisher, S. N., & et al. (1951). 

Hemolytic disease in newborn dogs. Blood, 6(3), 291-313. https://doi.org/10.1182/blood.V6.3.291.291 

Zaremba, R., Brooks, A., Thomovsky, E., & St. Hill, M. (2019). Transfusion medicine: An update on 

antigens, antibodies, and serologic testing in dogs and cats. Topics in Companion Animal Medicine, 34(1), 

36-46. https://doi.org/10.1053/j.tcam.2019.01.001 



79 
 

VETERINARIANS'  EXPERIENCES WITH  CANINE  PYOMETRA  

Sushil Neupane9,Subash Chhetri, Aasish Gautam, Asmin Khulal, 

 Krishna Kaphle, Narayan Neupane, Shambhu Shah  

 

Abstract: Pyometra is a life-threatening condition in canine and feline species. Early recognition, 

diagnosis, and appropriate intervention are required to avoid disastrous consequences. Pyometra is the 

accumulation of pus within the uterus of intact diestrual bitches. The complex aetiological factors of 

pyometra are hormonal imbalance, the virulence of the infecting bacteria, immunity of bitch, and the 

individual sensitivity to bacterial and inflammatory agents. Hormonal therapy, nulliparity, and age of bitch 

are the associated risk factors. The irrational use of the synthetic progestin medroxyprogesterone acetate 

(MPA) for estrus prevention in the dog has provoked the incidence of pyometra in bitch. History of a variety 

of symptoms was associated with both genital and extra genital lesions. Common symptoms seen are 

dehydration, polydipsia, polyuria, lethargy, abdominal pain, anorexia, and vomiting. The best diagnostic 

tool is ultrasonographic imaging. The choice of treatment for the majority of obstetricians was 

ovariohysterectomy. A questionnaire was prepared using Google Forms. A total of 31 responses were 

collected. The information was entered in MS Excel and presented as descriptive data. Higher respondents 

found pyometra in bitch of age group 2 to 5 years. Major clinicians found pyometra in owned, multiparous 

dogs. The open type of pyometra was estimated to have a higher incidence in bitches. Major respondents 

claimed the Mongrel breed was found to have a greater incidence of pyometra than other breeds. A higher 

incidence of pyometra in owned bitches was due to the irrational use of MPA to prevent estrus in bitches. 

Avoiding misuse of hormones, nutritional management, and routine checkups will control the incidence of 

pyometra. 

Keywords: Diestrus, Medroxyprogesterone acetate, Nulliparous, Ovariohysterectomy, Ultrasonography 

 

1. INTRODUCTION  

 

Pyometra, a critical uterine disorder affecting intact diestrual bitches, poses a significant threat to canine 

health and welfare. Characterized by the accumulation of pus within the uterus, this life-threatening 

condition demands timely recognition, accurate diagnosis, and appropriate intervention to avoid disastrous 

consequences. In 1998, a dog census in Nepal was carried out by the National Zoonoses and Food Hygiene 

Research Center (NZFHRC), where the number of dog populations in Nepal was estimated to be nearly 2 

million which was 1 dog per 10 human population (Pantha et al., 2020). The population density of dogs 

was 2,930 stray dogs/km2 and the ratio of stray dogs to humans was1:4.7 in Kathmandu in 1997 (Kato et 

al., 2003). 

Common uterine diseases in intact dogs are cystic endometrial hyperplasia (CEH), mucometra, and 

pyometra. Pyometra is a life-threatening disease in canine and feline since early recognition, diagnosis, and 

appropriate intervention are required to avoid disastrous consequences. Pyometra is the accumulation of 
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pus within the uterus of intact diestrual bitches (Pretzer, 2008). The complex aetiological factors of 

pyometra are hormonal imbalance, the virulence of the infecting bacteria, immunity of bitch, and the 

individual sensitivity to bacterial and inflammatory agents (Hagman, 2004). Hormonal therapy, nulliparity, 

and age of bitch are the associated risk factors (Bousquet, 1997) whereas in contrast, overt pseudo 

pregnancy might be a protective factor (Fidler et al., 1966). The irrational use of the synthetic progestin 

medroxyprogesterone acetate (MPA) for estrus prevention in the dog has provoked the incidence of 

pyometra in bitch. Administration of MPA stimulates the overproduction of growth hormone, suppression 

of plasma glucocorticoid levels, and the induction of mammary tumors (Selman et al., 1996). Based on the 

status of the cervix, pyometra can be categorized as open cervix or closed cervix. To prevent bitch from 

worsening condition (septicemia and death) in closed pyometra, OVH must be done (Smith, 2006). 

In pyometra (62-90%) cases, Escherichia coli was isolated predominantly (Coggan et al., 2008) During 

proestrus and estrus, E. coli gain entrance to the uterus as they are natural inhabitants of the vaginal (Watts 

et al., 1996). Other bacteria isolated are Klebsiella spp., Staphylococcus spp., Streptococcus spp., 

Pseudomonas spp., and Salmonella spp. (Coggan et al., 2008). The progesterone-sensitized uterus is 

suitable not only for pregnancy but also for bacterial infection since progesterone stimulates endometrial 

gland growth and secretion, as well as cervical closure and suppression of myometrial contractions 

(Fransson & Ragle, 2003). 

History of a variety of symptoms associated with both genital and extragenital lesions. In open pyometra, 

a purulent vaginal discharge is often present. Common symptoms seen are dehydration, polydipsia, 

polyuria, lethargy, abdominal pain, anorexia, vomiting or diarrhea, fever or hypothermia, the abnormal 

color of the mucous membranes, and elevated heart- and respiratory rates (Børresen, 1979). The clinical 

course of the disease varies from prolonged development of chronic uterine inflammation to endotoxic 

shock (Hardy & Osborne, 1974). 

The most common findings in all the bitches affected with pyometra are normocytic and normochromic 

anemia, leucocytosis, a predominant absolute neutrophilia, lymphopenia, and monocytosis. Increased 

BUN, creatinine, and hyperproteinemia are observed in pyometra. Hematological and biochemical 

parameters are altered markedly in closed pyometra (Shah et al., 2017). Treatment can be done by the 

administration of third-generation GnRH antagonist acyline @ 330 ɛg/ kg orally (single dose) with 

amoxicillin-clavulanate @ 12.5 mg/kg twice a day, orally for seven days (Batista et al., 2016). The best 

diagnostic tool is ultrasonographic imaging. An enlarged uterus is observed with a hypoechoic tubular 

organ containing echogenic fluid (Gupta et al., 2013) however, sometimes pus shows a slow, whirlpool- 

like pattern (Bigliardi et al., 2004). The choice of treatment for the majority of obstetricians is spaying. The 

most effective method over the conventional open method is Laparoscopic Assisted Ovariohysterectomy 
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(LAOVH) for the treatment of select cases of canine pyometra with careful case selection to improve the 

success rate (Becher-Deichsel et al., 2016). 

With this in-depth analysis of pyometra in dogs, our study aims to provide veterinary practitioners and 

researchers with critical insights into the epidemiology, and treatment options for this complex and life - 

threatening condition, ultimately contributing to the improvement of canine health and welfare.s 

2. MATERIALS  AND METHODS 

 

A questionnaire was prepared on the Google form on July 15, 2021, and veterinarians, pet practitioners, 

and veterinary officers from all over Nepal were asked to fill out the form. 32 responses were collected. 

The respondents were private pet practitioners (Veterinarians), Private Clinics and Hospital, Government 

Veterinary officers from the Veterinary Hospital and Livestock Service Expert Center (VHLSEC) and 

Central Referral Veterinary Hospital (CRVH), Veterinary Clinicians from the Veterinary Teaching 

Hospital of TU, AFU and other institutes and Veterinarians from different INGOs and NGOs like HART, 

Animal Nepal etc. We only managed to cover 14 of the 77 districts of Nepal, despite our goal of covering 

them all. The information was entered in MS Excel and presented as descriptive data. 

3. RESULTS 

3.1. Housing and Parity  of dogs along with  type of pyometra 

 

Of 31 respondents, 23 found canine pyometra more frequent in owned dogs. In comparison, 6 

respondents found pyometra in community dogs more frequently and 2 of them received an equal 

number of dogs either owned or community diagnosed with pyometra. For the parity of dogs diagnosed 

with pyometra, 19 Observant found pyometra more frequent in pluriparous dogs while an equal number 

of respondents found more frequent pyometra in nulliiparous and primiparous. The highest number of 

respondents (54.8%) had diagnosed open pyometra more frequently and the rest of them found dogs 

with closed pyometra. 

3.2. The age group of bitches 
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The highest proportion (20/31) of respondents observed canine pyometra in dogs aged 2-5 years while 

the lowest proportion (4/31) observed pyometra with the age of dogs below 2 years. 

 

 

Figure1: Respondents' observation in age of dog diagnosed with pyometra 

3.3. Breed of dog 

The highest proportion of respondents (18/31) found pyometra more frequent in Japanese Spitz 

followed by Mongrel and the least respondents had found pyometra in Collies and German 

shepherds. 

 

Figure 2: Observation of respondents on the breed of dog diagnosed with pyometra 

 

 

 

 

3.4. Factors associated with  anamnesis of pyometra 

 

90.3% (28/31) of total respondents found Medroxyprogesterone Acetate as the main cause for pyometra 

while the rest found other causes including nutritional, individual immunity, pseudo pregnancy, and 

hormonal imbalance during pregnancy. 

3.5. Treatment Protocol Preference in open and closed pyometra 
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Respondents Preference 

3.2% 3.2% 

41.9% 

51.6% 

Figure 3: Respondents preference on drug for the treatment of pyometra 
Aminoglycosides Cephalosporin Penicillin Tetracycline 

56.7% of total respondents preferred pre-antibiotic, Ovariohysterectomy (OVH), and post-antibiotic 

therapy for open pyometra while the same proportion of respondents preferred OVH and post-antibiotic 

as a treatment protocol for closed pyometra in dog. 

Table 1: Treatment Protocol Preference in open and closed pyometra 

 

Open Pyometra Closed Pyometra 

Treatment Protocol Preference 

Percentage 

Treatment Protocol Preference 

Percentage 

Pre-antibiotic+ OVH 3.3% Pre-antibiotic+ OVH 3.3% 

OVH+ Post- 

Antibiotic 

40% OVH+ Post-Antibiotic 56.7% 

Pre-antibiotic+ 

OVH+ Post- 

antibiotic 

56.7% Pre-antibiotic+ OVH+ Post- 

antibiotic 

40% 

 

 

3.6. Respondents Preference on Drug for  the treatment of pyometra 

Major respondents (51.6%) preferred the cephalosporin group as the treatment of choice for pyometra 

followed by the penicillin group, aminoglycosides, and tetracycline. 

 

 

 

4. DISCUSSION 

 

In our study, the majority of respondents found a higher incidence of pyometra in dogs at the age of 2 to 5 

years which is also similar to the findings of Antonov et al., 2015. Pyometra in bitches of age greater than 
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10 years of age were found (Pretzer, 2008). Our result was in contrast to Smith, 2006 where the incidence 

of pyometra in Beagles bitches was higher in ages greater than 4 years. The age of the bitches diagnosed 

with pyometra ranges from young as 4 months of age to 16 years old (Baithalu, 2010). The reason behind 

the age of the dog is the use of MPA to get rid of the dog in estrus(Baithalu, 2010). 

In our study, major respondents found pyometra in pluriparous bitches than primiparous and nulliparous 

which was in contrast to the findings of Smith, 2006 where a higher incidence of pyometra was found in 

nulliparous bitches. There was an association between nulliparity and pyometra (Hagman, 2017). The 

reasons behind the high incidence of pyometra in the pluriparous dog are due to nutritional deficiency and 

improper care and management (Hagman, 2017). 

The highest proportion of respondents (18/31) found pyometra more frequent in Japanese Spitz followed 

by Mongrel and the least respondents had found pyometra in Collies and German shepherds in our study. 

Breed susceptibility was observed with high risk include Rottweiler, Saint Bernard, Chow chow, Golden 

Retriever, Miniature Schnauzer, Irish Terrier, Airedale Terrier, Cavalier King Charles Spaniel, Rough 

Collie, and Bernese Mountain dog (Smith, 2006). Some breeds are predisposed for pyometra such as 

Retriever, Terrier, Saint Bernard, and Rottweiler dog (Antonov et al., 2015). Due to the large population of 

mongrel dogs in Nepal compared to other breeds, the incidence is high in our study. 

In our study, major respondents found MPA as the main cause of pyometra whose findings were similar to 

Paudel et al., 2023. Major respondents (51.6%) preferred the cephalosporin group as the treatment of choice 

for pyometra followed by the penicillin group, aminoglycosides, and tetracycline. Paudel et al. 2023 found 

Imipenem to be highly sensitive antimicrobials tested for susceptibility to microorganisms. 

5. CONCLUSION 

 

In Nepal, Higher respondents found pyometra in bitch of age group 2 to 5 years. Major clinicians found 

pyometra in owned, multiparous dogs. The open type of pyometra was estimated to have a higher incidence 

in bitches. Major respondents claimed the Mongrel breed was found with a greater incidence of pyometra 

than other breeds. A higher incidence of pyometra in owned bitches was due to the irrational use of MPA 

to prevent estrus in bitches. Major respondents preferred pre-antibiotic, Ovariohysterectomy (OVH), and 

post-antibiotic therapy for open pyometra while the same proportion of respondents preferred OVH and 

post-antibiotic as a treatment protocol for closed pyometra in dogs. More than 50% of respondents preferred 

the cephalosporin group as the treatment of choice for pyometra followed by followed by penicillin group, 

aminoglycosides, and tetracycline. Avoiding misuse of hormones, nutritional management, and routine 

checkups will control the incidence of pyometra. Proper use of antimicrobial agents after an antimicrobial 

sensitivity test will  control drug resistance and also help in the good prognosis of bitch suffering from 
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pyometra. Further research, dog census, and investigation are needed to improve the status and condition 

of the dog in Nepal. 
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