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| am delightedo announce the releasetbteighthissue oftVSA Mirror, the annual publicatioaf IVSA
Nepal.This editionwould not havebeenpossiblewithout the dedicationrandhardwork of the entirelVSA

team and thenany individuals who contributed behind the scenes.

Serving ass membeand Editorin-Chief of IVSANepal hadeen an incredible honor. | am truly grateful
for theopportunityto work alongsidesuchtalentedandcommittedceammembersandto contributeto every

event and initiative within IVSA Nepal.

As Editorin-Chief, | 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,
leadershipandteammanagemerdndbuild confidencehroughcollaborationwith colleaguesndresource

persons.

| also want to express my sincere apologies to the authors whose submissions were not selected for t
issue. | encourage them ¢ontinue their involvement with IVSA Nepal, and look forward to their future
contributionsIVSA Nepal will alwayswelcomeconstructive feedbackndsuggestionsastheyhelpus to

improve and strive for excellence.

Thank you!
Yashod&hadka
Editor-in-Chief

IVSA Nepal2023/24



Dear Readers,
| am pleased to welcome you the eighth edition of the Journal of IVSA Nepal. As the AssistaninEditor

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

| would like to extendmy heartfeltgratitudeto IVSA Nepal fortheiruniform supporaindvisionin 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
contributorsensuringhequality andaccuracyof submissionsequiredsignificanteffort andcollaboration.
Thededicatiorandhardwork of editorialboardmemberandIVSA Nepalteammadethis editionpossible,

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

| would alsolike to thankthe authorsfor their contributionsandthe editorial boardfor their support.

| hope you find these articles inspiring and informative, encouraging further research and innovation ir

veterinary science.

Bestregards,

B

Swikriti K.C
AssistantEditorin Chief
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TRIBHUVAN UNIVERSITY
INSTITUTE OF AGRICULTURE AND ANIMAL SCIENCE

PAKLIHAWA CAMPUS

Bhairahawa, Rupandehi, Nepal
Date: 17t September, 2024

Ref No.:

Message From Campus Chief

It gives me great pleasure to express my deepest gratitude to the International Veterinary Students
Association Nepal (IVSA Nepal) for releasing the 8" issue of "TVSA Mirror," which provides
excellent exposure to veterinary and animal science students and professionals. I'd want to applaud
all of the students and responsible individuals who went above and beyond to deliver this book in
this format.

Hopefully, the events and activities organized by IVSA Nepal and its local chapters are helping to
bridge the gap between veterinary professionals in Nepal and those working in other countries.
IVSA Nepal's efforts may be beneficial to the development of veterinary academics and
professions, as well as worldwide cooperation in battling national and global concerns about
animal and human health. IVSA Mirror, an annual scientific publication published by IVSA Nepal,
has served as a conduit for ideas and knowledge to be shared and understood by all.

Finally, I'd like to congratulate IVSA Nepal's entire team on reaching such a lofty position in the
IVSA world in only 10 years (2013 A.D). IVSA Mirror, I believe, this plays a significant part in
propelling IVSA Nepal to new heights of success. I am confident that the IVSA mirror will address
and share current veterinary challenges and novel veterinary activities that integrate animal and
human welfare and that it will serve as a springboard for future research and extension activities.
I would like to extend my best wishes to IVSA Nepal and for the success of this publication.

Ram Bhajan Mandal, PhD
Campus Chief

Phone No.: 071-506091 | Email: iaaspaklihawacampus035@gmail.com | paklihawacampus@iaas.edu.np
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Message From Chairman

ILis my great pleasure to write few words for the Journal ‘IVSA Mirror’, Since |
have known IVSA, it seems to be the leading organization to uplift the veterinary
education and animal welfare. Within a short period of time IVSA Nepal has done a
lot. The local chapter of IVSA Nepal in HICAST is also doing well. | believe that
‘IVSA Mirror-Ill" will be useful for the students, teachers and professionals of
veterinary science. Your dedication and effort for the project will be surely paid.

On behalf of HICAST family, 1 would like to congratulate editor and |VSA Nepal
l&am and extend best wishes,

Or Binayak P Rajbhandari
Executive Chairperson
HICAST
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Date: 10th December, 2024

Message from the AcademicDirector

Itis my pleasure to write a few words in the "IVSA MIRROR, S‘h edition ",a scientific annual
publication of International Veterinary Student Association (IVSA),Nepal.

I am sure that such publications will help veterinary students to increase their knowledge as
readers and also as contributors, They can increase their creativity by providing research
articles,short notes,case reports etc . They get knowledge about how to express their views and
ideas on veterinary related matters scientifically,

I Know that IVSA NPI has been working continuously for last six years organizing different
functions and activities such as speech program ,workshop, quiz contest,rabies vaccination
campaign,tiger day celebration, fare well among student etc which ultimately help students
increase their creativities and help to make relationship among veterinarians and societies.

I would like to appreciate the editor publication team members of IVSA NEPAL for their hard
work in order to bring out such a useful publication.

Thanks

%ﬁj zao™
= =

Dr, Egendra Kumar Shrestha

B.V.Sc. & A.H, M.V.Sc (Veterinary Medicine)

NVC Regd No: 178

Academic Director

Nepal Polytechnic Institute Bhojad,Chitwan, Nepal

NEPAL POLYTECHNIC INSTITUTE LTD.(NPI)
(College of Engineering, Agriculture, Veterinary & Medical Sciences)
Address - Braratpur, Chitwan, Nepal Contact : +977-56- 421261, 572417, 524926, 533133,
Mabile < +977-9855060768, 5855052783 Website : www.npledunp [M:Ho@ml.edutv
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Dearmemberof IVSA Nepal,

My name is FeliMetzgerandl have the pleasure to introduce mysafthe new president BfSA Global forthe
thenext 12 mont h ssee thipdbhtatidneofthe gthissue aiiVSA Mirror by IVSA Nepal. IVSA isa

big internationafamily andin eachfamily, youhavea persorthatalwaysdreamdo reachthestarsanddo something
exceptionall 6 gtadthatlVSA Nepalis one ofthese peoplerourwork within IVSA is extraordinaryanddeserves

a lot of attention. IVSA Global can be more than proud to have suambitious MembeOrganization within its
ranks.The IVSAMirror is justanotheexampleof theamazingwork youdoandl 6 m thaekfulythatl canbepart

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
willingnessto improvenot just theveterinaryeducation, buthewhole professioritself. Eachof you participatingin

this journey can be proud of yourself. It takes a lot to stand up for what you believe in and every small step, evel
little change, every spar k o WwhatilvB8p Nepal wilireehieve incthee dutute.s .
You definitely leave big footprints on tipath you walk towarda betterfuture and kc o u | d mobetprolmd @bout

your Memberorganization Keep up the good workand continueinspiring others likeyou inspire meto improve

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

So here am, thankful folbeing part oour journey together. ¢an 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 futur

together as a big international family.

Lots of love,
Felix Metzger
Presiden0242025

InternationalNeterinarySt u d Assdciatiéon

Avenue de Tervueren | 2. B-1040, Brussels, Belgium q @ ’ Avenue de Tervueren |2. B-1040, Brussels, Belgium




IVSA Nepal, a nationalnemberorganizatiorof the International Veterinary Students Association
(IVSA Global), is a norprofit, 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 an
the veterinary profession at both local and international levels by conducting various vaccinatior
programshealthcampsawarenessvents symposiumsgonferencesyorkshopsandmanymore.
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,thenlVSA Nepalhasbeenpublishingthejournalannuallyby compilingthe scientific works
and innovations done by veterinarians, veterinary professionals, experts, and veterinary student
The eighth volume of IVSA Mirror has excelled in encapsulating the essence of our veterinary
professiorby showcasin@diversearrayof articles researclpapersandcreativepieceghatreflect
the remarkable skills and passions of our contributors.
| would like to extend my deepest gratitude to the editorial team, whpuh@euntlesfioursinto
ensuringhatthecontentmetthe higheststandardef quality. The meticulouseditinganddedication
to upholding academic excellence is commendable. IVSA Nepal will always be grateful to our
patron,ouradvisorsandtheeditorialteamfor theirinvaluablecontributions We arethankfulto 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.

ShiteshGairhe

PresidentlVSA Nepd
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CROSSSECTIONAL STUDY ON GASTROINTESTINAL AND
HAEMOPARASITIC INFECTIONS AMONG SHEEP AT AFU LIVESTOCK
FARM

Amrit Poudel, Manoj Sherpali, Prashant Pandey, Saroj Khadka, Suman Khadka,
Chet RajPathak

Abstract: Gastrointestinal parasiteattach to the lining mucosa of the digestive tract and ingest blood or
have accesw ingestedieednutrientsbefore the host cadigest them. Bloogarasitesare organismshat

live in the blood of their animdiosts. Bloogharasitism always impairs the ability of the host animal to
nutrient digestion and absorption ultimately there Wil reduced growth, production, aneproduction.

A crosssectional study was conducted primarily on the prevalence of gastrointestinal (Gl) and blood
parasitesof sheepresentedt theAgriculture andForestry (AFU)livestock farmin additionto those Gl

and bloodinfecting parasites, this study was focusedtanpossible parasitepecific intermediate hosts.

A total of 40fecal samples and 28ood samplesvere collected randomly from the sheep. Fecal samples
were collected freshly per rectal, blood samples via venipuncture at terminal veins while ectoparasite:
wereactivelysearchedisingnets,forceps,andsimplepicking. Thefecal samplesvereexaminedy direct

smear followed by sedimentation technique for the presence of parasitic eggs. The blood samples we
analyzed using a thin blood smear using Giemsa stain under 100X oil immersion microscopy for bloot
parasites. The study showed that Gl parasites are more prevalent at 77.5% (Bam@pemoparasites
at24%(6/25).Taenia(14), Paramphistomur{iL0),andFasciola(6) werethe major Gl parasitesdentified.
Theresultconcludedhattherewasno significantrelationto the sexwiseprevalenceof Gl parasite§ 6 2 =
0.2548, P>0.05D.F. =1). The haemoparasites recorded were Babesia(6¥25). In the premises sheep
farmvectorslike Garden snailsflies of Hypodermasp.,mosquitoesmites,and coprophilousbeetlesvere

most abundant with the probability of being their role as intermediate hosts for parasite transmission.
Keywords: Intermediatehost,parasites, prevalencgheep
1. Introduction

Sheegarming hasbeenanimportantaspect otherural agriculturalsystemn Nepal.lt is widely practiced
in subtropical totemperate regions of hills amdountains of the western afal-western regions. Sheep
are mainly popular for their products like wool, meat, manure, and packs. In Nepal, there are 0.79372

million sheepwith 2964 metrictonsof meat,and 584metrictonsof wool-producingcapacityperannum

1 Asst.ProfessoiChetRaj Pathak Dept.of Microbiology andParasitologyFAVF, AFU
*crpathak@afu.edu.np

19


mailto:crpathak@afu.edu.np

(AITC, 2022).Theindividualwool productivityis relativelylower (i.e.0.3-1.2kg)comparedo exoticsheep
(3.7kg).Most sheefupto 95%)are native breedsiaditionallyraisedasapartof the householéconomy,
andona small scale (Upreti & ShrestHE)96).During the last fewdecadesthe annual growthate ofthe

sheep population in Nepal wast%, however last year the population slightly decreased (Rauniyar et al.,
2000; AITC, 2022). Thislecline in the population might be due to multifactorial constraintise sheep
raisingsystemsf Nepal. Amongthe various managemestdhealthrelatedconstraintof sheedarming,

the prevalence of parasitic diseases has got unique importance as they cause high morbidity and ht
economic losses (225%) in the form of low growth, reproductioproductivity, and treatment costs
(Gupta 2006). Among different categories of parasitic disease, mostly the gastrointestinal helminths at
responsible for degrading the health conditions of sheep and eventually leading to poor growth rate ar
profitability. The gastrointestinal helminths and helmiatisociated intermediate hosts (mostly
molluscans) have a significant role in their transmission cycle in sheep. Similarly, ectoparasites such ¢
lice, ticks, mites, mosquitoes, and flies are prevalent worldwide and responsible for blood loss, skir
damageandtransmissiomf severapathogensike spirochaetegrotozoayickettsiaepacteriaandviruses
(Salinetal., 2015; Karim etl, 2017; Sajidetal; 2020).But most ofthe ectoparasitggrthropodsprealso

found to be destroying the skin follicles and degrading the wool quality in sheep. The presence o
gastrointestinal parasites in sheep leads to gastritis and hampers nutrient absorption, assimilation, a
metabolism (Magbool et al; 2017). Relating to the geography and surroundings of the livestock farm o
Agriculture and Forestry University (AFU), Rampur, the sheep might have higher possibilities of getting
directinfestationfrom arthropodvectorsastheyareallowedfreegrazingrepeatedlySimilarly, thepresence

of untreated pastureland aodntaminatedvater sources might be a favorable environmeninfiections

of the intermediate host (molluscans: snails, crustaceans, and arthropods: ticks, mosquitoes, and flie
Therehavebeenseverakase®f sheepmortality dueto gastrointestingbarasitismthoughthereis aregular
deworming practice on the farm but no diagnostic research regarding the presence of vector, and vecitt
borne parasites in sheep. Since deworming with anthelmintic agents to control the endoparasites is r
found to be effective, there is a necessity for the adoption of an alternative technique to control parasit

infections.

Theprevalencef parasiticinfectionis amajorhindrancen quantitativeandqualitativesheeproductivity
and further shows the detrimental effect on the sheep industry in Nepal. Gastrointestinal parasitism mz
induce manyhealthproblemsin the reared animal at isdagesf productionandgrowth (Adhikari, 2019).
Although gastrointestinal parasites have been frequently reported, limited studies have been carried o
regarding small ruminants, especially sheep, and the prevalence of haemoparasites in them. No resea
regardinghealternativetechniqueso diagnosehe parasiticdiseasendovercomeanthelminticresistance

problemsThus,this studyis conductedo identify the prevalenceof variousGl andbloodparasitesdetect
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the possible source of infection, and adopt possible strategieorivol 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. SampleCaollection
Fecal samplewere collectedrom 40sheepandblood samplesvere collectedrom 25 sheeppetween
May andJune2023.Fecalsamplesverecollectedfreshly perectal,immediatelylabeledand placedn
labeled ziplock bags, and were kept in cool conditions during transport to the laboratory to prevent
deterioration and eggatching of parasitesBlood samples were collected from the ear &ildveins
of the sheep in the EDTA vials. Arthropods like flies, ticks, mites, and molluscans like snails were
collectedmanuallywith nets,forceps,andsimplepicking techniquesThen,killing andpreservatiorof
collected samples were done using 70% alcohol in labeled Eppendorf tubes. Before examination, tf
samples were first papéried and then observed using stereomicroscopes.
2.3. Examination of fecal and blood sample
For fecal sample examination, sedimentation and floatation techmicesusedThe eggsieposited
at the bottom of the plastic glass were taken on the slide with the help of a pipette. One drop c
methylene blue was added and was examined under a microscope at 4X, 10X, and 40X.
Thin blood smears were fixed absolute methanol (30 seconds) stained @itkmsastain (30 min)
and examined under oil immersion (100 X magnifications), for the presence of blood parasites. Thi
parasites were identified based on their characteristic morphology.
2.4. Statistical analysis
Data were statistically analyzed using the Pearsors@lmredest 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 c
gastrointestinal and haemoparasites in slaeitheir possible intermediate host. The analysis was based
on a sample size of 40 fecal samples and 25 blood samples.

3.1.Prevalenceof Gl Parasitesin sheepof the AFU livestock farm

Regardinggastrointestingbarasitesthestudyidentifiedahigh prevalencef 77.5%in thefecalsamples
(Figure 1).The detectegarasitedbelongedo variousgroups,including nematodesuchasStrongylus,
Trichuris, OestertagiaTrichostrongylus, Cooperia, Ascaris, Bunostomum, Oesophagostoaman,

HaemonchuspeciesProtozoangrom the Coccidiagroup, specificallfEimeria andBalantidiumcoli,
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aswell ascestode®f MonieziaandTaeniaspeciesandtrematode®f ParamphistomurandFasciola

speciewerealsoidentified (Figure2).

Prevalenceof Gl Parasites

m Positivecases

(77.5%)
Negativecases
(22.5%)
Figure 1: Prevalenceof Gi Parasites.
B g Cy
Ed . : .
? The specific
- @ prevalence
)
ratesfor each
o parasite were
determined
FE F = ] within the
-y A AL -2 sampleTaenia
i (f) had a
' PR prevalence of
- § 35%,
'A -

Paramphistomurwasobservedn 25%of thesamplesFasciolain 15%,Oestertagian 12.5%,Strongylus

in  10%, and
Figure 2: Microscopic structures oflifferent Gl parasitic eggs from sheept 400x magnification.A: . .
Paramphistomum; B: Stronglye; C: Taenia sp.; D: Trichuris sp.; E: Fascida.; F: Ostertagiasp. Trichuris,

Moniezig

and

Coccidia (Eimeria)each had a prevalence of 7.58@emonchusndBalantidium coliwere found in6%
of the samples, whil&richostrongylus, Cooperia, Ascaris, Bunostomamg Oesophagostomuspecies

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

Table 1 Prevalenceate of specificGl helminth Parasites

Genera Positive Prevalence(%)
Taeniasp. 14 35
Paramphistomurap 10 25
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Fasciolasp. 6 15

Oestertagiasp. 5 12.5
Strongylussp. 4 10

Eimeriasp. 3 7.5

Moneiziasp. 3 7.5

Trichuris sp. 3 7.5

Balantidiumcoli 2

Haemonchusp. 2

Ascarissp. 1 2.5

Bunostomunsp. 1 2.5

Cooperiasp. 1 2.5

Oesophagostomusp. 1 2.5

Trichostrongylusp. 1 2.5

Total 57 77.5

3.2. Sexwise prevalenceof Gl parasite in sheepat AFU farm

Additionally, the gender distribution within the fecal samplesexamined. Out of the 40 samples, 4
(10%)were from male sheephile 36(90%) were from female sheep. 75¥themale sheegample
and 77.78% othe female sheep sample tested positive for gastrointeptinadites. These data show
thatthe sexwise prevalencef gastrointestinaparasitesvasstatisticallyinsignificant.( 6=20.2548,P
>0.05, d. f. =1) (Table2).

Table 2 Representing th&exwiseprevalenceof Gl parasitein sheepat AFU farm

Sexof sheep Number of sheep Positive | Negative Prevalencerate |Val u¢e
(n) (n) (%) & P at df.
=1

Male 4 3 1 75

0.2548&
Female 36 28 8 77.78

0.613661
Total (N) 40 31 9 77.5

3.3. Prevalenceof blood parasite infecting sheepat AFU livestock farm

Regardinghaemoparasiteshe studyidentifiedthe presence dabesiaovisin the bloodsampleswvith
a prevalence rate of 24% (6/25).
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3.4.Identification of parasite-specific intermediate host species around thgremises ofthe AFU
livestock farm

Molluscandike snailswerecollectedfrom theresearclsiteandthe pasturelanaf sheepGiantAfrican
land snails were identified, which act as intermediate hosts for different species of trematodes like

Fasciola and Paramphistomun{Figure 3A). Similarly, flies ofHypodermasp. were found to be

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

Figure 3: A: Giant African Snail, B. Hypodermaspecie<ollectedfrom the studyareapremises
Likewise,

the prevalence of different species of ectoparasites around the premises (Figure 5) like ticks ar
tick-borne pathogensB@besiasp.) in sheep sheds signifies their role in the transmission of
haemoparasites in sheep. Coprophilous beetles and mites were also collected and identified fro

the site which serves in the transmission of cestodb®ogiziasp.
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Figure 5 A: Babesiadetectionunder 100X oil emersion. B: Rhipicephalussp. C: Cimex sp. D:

Amblyommasp.E: Ixodessp.F: Haemaphysalisp.



4. Discussion

The study wasarried out to determine the general rate of prevalence of intestinal and-passibeof
sheep. The prevalence of gastrointestinal parasites in ghgeperallyinfluenced bythe way offeeding
and as far as possible the geographical distribution of the area.

The present study showed the overall prevalence of Gl helminths to be 77.5%. The high prevalence
infection observed in the study (77.5%) agrees with the results of Maichomo et al. (2004), Yadav et a
(2006), Gizachew et al. (2014), Getachew et al. (2016), Khakural et al. (2005) and Acharya (2017) wh
reported 80%, 83.24%, 77.4%, 86.6%, 87.5% and 78.31% from Magadi divisiomwsesidin Kenya,
Jammudistrict, India, RawalpindiandislamabadPakistanPatialaandits adjoiningareas;Tangaildistrict,
Bangladesh, Bako town, Western Ethiopia, Areka, Ethiopia, Karnali, Nepal, and Ghanpokhara, Lamjun
respectively who have also reported almost same prevalence in sheep with minor differenogse Sex
prevalencef gastrointestingbarasitesvasfoundstatisticallyinsignificant.This couldbedueto thelimited

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 highel
prevalence ofHaemonchos(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 pres
study, mixed infection was detected in 65% samples which is higher than the finding of previous studie
conducted by Yadav et al. (2006), Singlalei{2013), Keneat al. (2015) and Getacheatval. (2016) who
reported 13.46%26.47%, 17.7%nd 26% from R.S. PurBjshnahand Samba tehsils dammu district,

India, Mathura, India, Kaffa and Bench Maji zones, Southwest Ethiopia and Atbli@pia respectively.
These lower results than the present study may be due to the useparasitic drugs and dgorming
programs in their studied area. The prevalence difference in the different study areas may have result
from differencesn themanagemergystemtopographyclimatic conditions anddewormingscheduldhat

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

Polyparasitism has been suggested to be an impedase ofmorbidity and loss of production in sheep
(Kumsa et al.2010).Moreover,the presence ohteractionandcompromisation othe immune system of
the host by polyparasitism hbsen described to increase their susceptibility to other diseapasasites
(Wangetal.,2006).Hence polyparasitisms animportantproblemof sheeproductionin thecurrentstudy

area.
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These findings provide important information on the prevalence and distribution of gastrointestinal anc
haemoparasites and parasfeecific intermediate hosts in sheep. However, the ovieaainoparasites
prevalenceouldnotbecalculateddueto thelimited samplesize.Theresultshighlighttheneedfor effective
parasite management strategies in sheep farming to reduce the burden of infestations and maintain
health and productivity of the animals. Further research and monitoring are necessary to gain
comprehensive understanding of the parasite dynamics and to develop appropriate control measures

mitigate their impact on sheep health.
5. Limitations of the study

This studyis limited to thesheeghatare rearedh aconfinedhousingsystemn AFU livestock farmsThe
higherprevalencef gastrointestingbarasite$77.5%)maybedueto alimited samplesize.Similarly, blood
parasite identification was carried out in only 25 sheep due to management and ethical constraints of tl
University. The parasites and respective intermediate hosts were identified solely based on the

morphology.
6. Conclusion

The studyconfirmedthat sheepvere foundo bemost susceptible andfestedby variousgastraintestinal
parasites and the predominant parasites Weeniasp., Paramphistomunsp., andFasciolasp. while
Babesiawas the most prevalehaemoparasitesSeveral factors play a significant role in influencing the
prevalence ofjastrointestinal parasites, includingagnagement practices, grazing area, nutritional factors,
traditional rearing systems, climatic conditions, and geographical factors. The study area exhibited
notablyhigh prevalence othese parasitesmdicatinganalarmingsituation.This discoveryholdspotential
importance in the development of effective control strategies for gastrointestinal parasites in sheep ar

other ruminants.
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A REVIEW ON LOOP-MEDIATED ISOTHERMAL AMPLIFICATION

PrashantKaloun®

Abstract: Loop-mediatedsothermalamplification(LAMP) testis a powerfulinnovativegeneamplification
technique emerging as a simple rapid diagnostic tool for early detection and identificatimorobial
diseasesReverse transcriptioloop-mediatedsothermal amplificatiofRT-LAMP) combines AMP with

a reverse transcription step to allow the detection of RNA. LAMP is widely being studied for detecting
infectious diseases such as filariasis Zikas, tuberculosis malarisgleeping sickness, and SARS+2.

The whole procedure igery simple andapid whereinthe amplificationcanbe completedh lessthan1 h

under isothermal conditions, by incubating all the reagents single tube. Genamplificationproducts

can be detected by agarose gel electrophoresis as well as byimmeamonitoring in an inexpensive
turbidimeter. Alternatively, gene amplification can be visualized by the naked eye or by employing ¢
fluorescent dsdnatercalatingdye.Consideringthe advantagesf rapid amplification,simple operation,

and easy detection, the LAMP test pasential applicationgor clinical diagnosisaswell assurveillance

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

Keywords: IsothermalMicrobial, ElectrophoresidReal Time Monitoring, Surveillance

1. INTRODUCTION

Nucleicacid amplifications aneffectivemethod fordiagnosing infectiouginesses. Severamplification
methods exist, including PCR, Nucleic acid sequédyased amplification (NASBA), sefustained
sequence replication (3SR), and strand displacement amplification (SDA)-nedipted isothermal
amplification (LAMP) is a singlktube approach for DNA amplification that was developed at the
Universityof Tokyoin 2000asalow-costoptionto detectcertaindiseasedt canamplify alimited amount

of DNA copiesinto a million copiewithin an hour (Notomet al., 2000). In contrast to polymerase chain
reaction (PCR), which involves several alternating temperature steps or cycles, isothermal amplificatio

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 employsix separate primets identify eight distinct sectiorsf the target gene. The

strand displacement reactimused fora constant temperature amplificatiprocess. Gene amplification

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

displacemenactivity, and substratest a constantemperatureof 63°C (Notomi et al., 2000). Reattime

2 Agriculture andForestryUniversity, Rampur,Chitwan,Nepal
*kalouniprashant37 @gmail.com
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monitoring of the LAMPreaction 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) ConventionaLAMP
b) ReversdranscriptionLAMP (RT-LAMP) i usingreverseranscriptasenzyme
c) Multiplex LAMP (mLAMP) T simultaneousletection ofmultiple targetgenes
d) ElectricLAMP (eLAMP) i useof electricsimulation

4. Designof LAMP primers

The primer set for LAMP amplification consists of six primers: two outer, two internal, and two loop
primersthatidentify eightdistinctlocationsonthetargetsequencelwo loop primers,forwardloop primer
(FLP) andbackwardoop primer (BLP) were createtb speedupthe amplificationprocesdy attachingo

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

The six type®f primersare designetb target eight unique section§thetarget gene: F3c, F2ELc, and
FLP at the 306 sideaantdh8l1l506B28i a®istpffha B2dagidnL(ddhe F
30 end) that is

Forward outer primer (F3) consisibthe F3 region that isomplementary to the F3c region. Bibnsists

coenpilemenamd yt he ¢ ahme FRequence

of the B2region(att h eendjtl@atis complementary tthe B2c region, anthesamesequence abe Blc

region at the 56 end. Backward outer primer (B
B3c region (Parida et al., 2008).
F3C F2C F1C B1 BLP B2 B3 ,
Frsil V)
3 -} {_F B—7—m— S
5 T\l {1 -, .
F3 F2 FLP F1 B1C B2C B3C
Forward Internal Primer (FIP) Forward Outer Primer (F3) Forward Loop Primer (FLP)
FiC F2
s 3 a B s N
Backward Internal Primer (BIP) Backward Outer Primer (B3) Backward Loop Primer (BLP)
B1C 82
s Bl s s l * s U v
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).

Thecriteriafor ideal primersetdesigning:
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a. The GC content of the primestould be about 5&0% in the case d&C-rich and about 4G0%
for AT-rich.

b. 3 éndsequencshouldnotbeAT-rich or complementaryo otherprimers.

c. The distance betwednh eend®fd2 andB2 shouldbe 120180bp, andthe distance betwedf?
and F3 as well as B2 and B3 should b2®@bp.

d. The distance foloop-formingregions( S0BF2to 3 of F1,5 o6f B2to 3 of B1) shouldbe 40 60
bp.

e. The melting temperature for primer regions should be aba@&3C in the case of G@ch and
about 5560°C for AT-rich.

5. PRINCIPLES OF LAMP AMPLIFICATION

The principle of LAMP amplification involves utilizing a DNA polymerase to accomplish an@autc
strand displacement reaction at a constant temperature. The LAMP amplification process involves tw

steps: norcyclic and cyclic.

5.1.NON-CYCLIC STEP

In the noncyclic step(Figure 2)there isthe formationof DNA with stemloopsat eachendthat serve

asthe starting structure for the amplification by LAMiling. One of the LAMPrimerscan anneal

to thecomplementargequencef doublestrandedarget DNA theninitiatesDNA synthesisisingthe

DNA polymerase with strand displacement activity, displacing and releasing a single stranded DNA
(Notomi et al., 2000; Ushikubo, 2004).

Flc F2cFle Tuarger DN Bl B2 B3
I"\I ' AR s
5 R o ¥
F3 F2 F1 Ble B2e B3c (3) N -
P Fle F2 FI Ble B2e B3e
F3c F2¢Fle 4 Bl B2 B3 )
() ) — e M s
(s o & Fi Ble B2 B3
F2 DN 1 A.2:3 =S - 1
Fle ‘ﬂl:"::’d":“p‘l‘:‘l“’llll(ll'“v () F2 ;: e o r yy—"
3 t BI[E
Fle ) LZIA“.
F3c F2cFle 1Bl B2 B3
12) e o — R e
e . S e
FleF2 R Blc B2eBic
__Fle F2 FI Blec B2eBic
"') S - 1
B R
F3c F2cFlc B1 B2 B3 FI F2cFle BI B2 B3
(3 ' - SRR o - .
[F7 Frroer] EE g S
' FA¥ F2 Fi Ble B2cB3c
Fle
Flc B1
sy -
F3e F2eFle B1 B2 B3 ) Fle o . B2
4) 3 y———— TR —X F1' Ble
F3 F2 F1 Ble B2e B3¢

Figure 2: Principlesof LAMP amplification: Non-cyclic step(1-8) (M. M. Paridaetal., 2008)
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A DNA strand complementary to the templ ate DI
regionof theFIP. The F3 primerannealdo the F3cregion,outsideof FIP,onthetargetDNA & initiates

strand displacement DNA synthesis, releasing thelirkéd complementary strand. A double strand

is formedfrom the DNA strandsynthesisedfom the F3 primerandthetemplateDNA strand.The FIP-

linked complementary strand is released as a single strand. Then, this released single strand form:
steml oop structure at t he 50 e fAndiated DNACsnthesis and e s
subsequent B r i med strand di splacement DNA synt hes
synthesis of complementary DNA takes place. Through this process, the DNA reverts from a looy
structure into a linear structure. The B3 primer annealse outside of the BIBnd then, through the
activity of the DNA polymerase and starting
displaced and released as a single strand before DNA synthesis from the B3 primer.-lihkeBIP
complementary strand displaced forms a structure with-kieps at each end, which looks like a
dumbbellstructurethatis quickly convertednto a stemloop DNA by self-primedDNA synthesisThis
structure serves as the starting structure for exponential amplification (Parida et al., 2008).

5.2.CyCLIC STEP

In subsequent LAMIRycling (Figure 3) the FIPannealgo the single strandeagionin the sterdoop

DNA and primes strand displacement DNA synthesis, releasing the previously synthesised stran
formingastel oop structure at the 306 end. Then, S |
synthesis starts using salfructure as a template, and releaseslifkeéd complementary strand. The
releasedsingle strand then forms a dumbbéke structure as both ends have complementaiyEd

and B1&B1 regions, respectively. Furthermore, BIP anneals to the B2c region and primes stranc
displacement DNA synthesis, releasing the-miined DNA strand & various sized structures
consisting of alternately inverted repeats of the target sequence on the same strand are formed (Par
et al.,2008).Thecycling reactioncontinuedeadingto accumulatiorof 10° copiesof target inlessthan

an hour. The final products are stémop DNAs with cauliflowedlike structures with multiple loops
(Figure 3).

LAMP amplificationcanalsobeaccomplisheavith thetwo outer(F3 andB3) andtwo internalprimers
(FIPandBIP) butby usingthetwo loop primers(FLP andBLP), theamplificationis acceleratethereby
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: Principlesof LAMP amplification: Cyclic step(9-11) (Paridaetal., 2008)

6. ASSAY PROTOCOL FOR RT-LAMP AMPLIFICATION

The LAMP reaction isusually carried out in a total 25 ml reaction volume containing 50 pmol each of the
primersFIP and BIP, 5 pmol each of the outer primEB&and B3, 25 pmol each of loop primé&isP and

BLP in a 2x reaction mixture havir®g) mM Tris-HCI pH8.8, 10 mM (NH).SQs, 8 mM MgSQ, 10 mM

KCI, 1.4mM dNTPs,0.8M betaine0.1% Tween20 8 unitsof the Bst DNApolymeraseand2 ml of DNA
template Positiveandnegativecontrolsshouldbeincludedin eachrun,andall precautions$o preventcross
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
throughReverselranscriptionLoop MediatedisothermalAmplification (RT-LAMP) assayby employing

RT for reverse transcription step in addition to the Bst DNA polymerase. THeARIP method can
synthesise cDNAnoleculedrom template RNAandapply LAMP technologyto amplify anddetectthem.

After mixing andincubatingat a constant temperature between@8C, amplification andletection can

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

7. MONITORING OF RT-LAMP AMPLIFICATION
7.1.Real Time Monitoring
The realtime monitoring of LAMP amplification can baccomplished through spectrophotometric
analysiswith the helpof loop ampreattime turbidimetethat recordsheturbidity in the form ofO.D.

at400nmevery6s(Figures4d and5A). It canbeobservedsaturbidity in theform of awhite precipitate
(Morietal.,2004).
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Figure 4: Monitoring of RT-LAMP amplification: Realtime monitoring (Parida etal., 2008)

7.2. Agarosegel analysis

Following incubation, 10 ml aliquot of LAMBmplified productsre electrophoresed on 3% NuSieve
3:1 agarose gel in THgorate buffer followed by staining with ethidium bromide and visualisation on
a UV transilluminator at 302 nm (Figure 5B). The LAMP amplicons reveal a ldi#tdepattern 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).

7.4Visual fluorescence

Inpracticej t 6s per f or med tcblounchagde foltowisgeaddiica bfihloohSYBR

Green | to the tube. In positive cases, the original orange colour of the dye will change into green the
can be judged under natural lightvesll asunder UVlight (302 nm) with the help of a hasrebld UV

torch lamp while the colour i®tained in negative cases. Thisange of colour ipermanent and thus

can be kept for record purposes (Figure 5D) (Parida et al., 2008).
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A. Real Time Monitoring B. Agarose Gel Analysis

C. Visual Turbidity D. Visual Fluorescence

= =

UV Lamp

Normal Light

Figure 5: Monitoring of RT-LAMP amplification (Paridaetal., 2008)

7.5Interpretation of results

Unlike reattime PCR assay, where the positivity is decided on the basis of Ct value, in the case o
LAMP the criterionof positivity is basedon thetime of positivity (T). Thecut-off value forpositivity

by real time RTLAMP assay for a particulagene can be determined by taking into account the time
of positivity (inminutes) at which the turbidity increasssovethe threshold value fixed at 0.1, which

is two times more than average turbidity value of the negative controls of sea@iedtes. In most
LAMP amplifications, it is observed afteri3@ 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
distinctsequencesf thetargetgenethatarebeingusedfor amplification.In generalthe LAMP assaywas

found to be 10100 fold more sensitive than PCR with a detection limit of QL01pfu of virus(Parida et

al., 2005; Thai et al., 2004Wnless all the target genase available, amplificatiowill 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 amplifie

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, sudWlyesbacterium tuberculosis,
Streptococcus pneumoniae, Bordetella pertusais] carbapenem resistaiebsiella pneumonige
Salmonella typhi, Campylobacter jejuni Campylobacter, ¢ddilicobacter pylorj Neisseria meningitidis,
ListeriamonocytogenegntamoebdistolyticaandleptospirosisPseudomonageruginosaAcinetobacter
baumannij fungi like Candida albicans, Cryptococcus neoformafsMucor racemosysearly diagnosis

of Aspergillusinfection,FonsecaeapeciesTrichosporon asahiandPneumocystigrovecii (Wongetal.,
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2018). A parasitic disease detected by usiAylP was for malaria diagnosis #flasmodiunspp. within
30 minutes.LAMP hasbeensuccessfullyappliedfor rapidandreattime detectionof bothDNA andRNA
viruses. However, most of the published research has been directed towards RNA viruses, maybe due
theincreasedncidenceof RNA virusesn therecentpastin theform of majorepidemicshavingsignificant
public health importance. One of the latest developments of the lyophilisation method LaSMET

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

Table2: Applicationof LAMP to the rapid detectionof viral disease®f humans& animals

Host Viruses

Human(DNA) | AdenoviralkeratoconjunctivitigWakabayashet al., 2004)
Humanpapillomavirusype6, 11,16 and18 (Hagiwaraetal., 2007)
VaricellaZoster virus (Okamoto et al., 2004)
CytomegalovirugSuzukiet al., 2006)

Herpessimplexvirus (Enomotoet al.,2005; Sugiyama etl., 2005)
Human herpesvirus 6 (lhira et al., 2004, 2007)
Humanherpesvirug (Yoshikawaetal., 2004)

Humanherpesvirus (Yoshikawaetal., 2004)

Human(RNA) | Severe acute respiratory syndrome (SARS) coronavirus (Thai €
2004)

WestNile virus (Paridaet al., 2004)

Japanese encephaliigus (Paridaetal.,2005; Toriniwa& Komiya,
2006)

H5N1 avianinfluenzavirus (Imai etal., 2007)
Chikungunya virus (Parida et al., 2007)

Dengueviruses(1,2,3& 4) (Paridaetal.,2005)

Animal (DNA) | Plumpox virus(Varga& James2006)

Newcastlediseasevirus (Hangetal., 2005)
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Animal (RNA) | Caninedistempewirus(Cho& Park,2005)
Canine parvovirus (Cho et al., 2006)
Footandmouth diseaseirus (Dukesetal., 2006)

Viral haemorrhagicsepticaemiavirus (VHS) (Soliman & EI-
Matbouli, 2006)

10.CONCLUSION

Nowadays, molecular level detection is being prioritised increasingly for the diagnosis of diseases. Ove
the previousew decadesamonga wide range afmoleculardiagnosticassaysa significantandinnovative

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 visual
understood and is conducted under isothermal settings. Reaction components can be made available
freeze dried form, which will preclude the need for low temperature storage. Various modifications of
LAMP-like equipment free systen(SINA) have been made to make it suited for point of care testing. In
the comingime, microchipbased_AMP test kitscombiningnucleic acidextraction LAMP amplification

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

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 Poudd3

= .
Abstract: Cutaneoupapillomatosiscauseddy bovinepapillomavirus js acommorskinconditionin cattle

that can lead to economic losses and affect animal welfare. Traditional treatments can be ineffective o
slow to show results. severmonthold female Holstein Friesian bred crebsed heifer was presented

with signs of various sizes of pedunculated cutaneous warts on various parts of the body. Based on t
history andclinical picture,thecase wasliagnosedasbovine papillomatosidDue tothe extensive nature

of the lesions, autohemotherapy was carried out on it and repeated once a week, for four weeks. Tt
cutaneous pedunculated growths started to regress after the third week of injection and completel
disappearedfter six weeks. Autohemotherapyovedto be areffective and safe treatment for cutaneous
papillomatosis in this Holstein Friesian heifer, suggesting potential for broader application in similar
cases.

Keywords: Autohemotherapyovine papillomavirusheifer
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 wart
cauliflowerlike, black to color, and keratinized (Salib and Farghali et al., 2011). Furthermore, the surface
of papilloma wartss rough, irregular, and sessile, with hyperkeratasid not painful (Ugochukwu et al.,
2018).

Cutaneous papillomatosis is a benign proliferative neoplasm caused by papillomavirus belonging to th
family PapovaviridadJelinekandTachezy2005).The neckgeyelids teats,andlower line ofabdomerare

the most common sites of papillomatosis (Nehru et al., 2017). The disease being contagious in nature
transmitted via direct contact, contaminated utensils, food, flies and injections (Nehru et al., 2017)
Althoughthepapillomausuallyregressespontaneouslwithin 1to 14 monthsduetothea ni mal 6 s i n
response without significant scarring, they occasionally can persist and progress to squamous Cce
carcinoma (Campo et al., 1994). Furthermore, papillomavirus infection in cattle could be connected witf
disorders of the metabolism, probably secondary to damage to the liver and kidney (Lesnik et al., 1999).

2. CasePresentation
2.1. General History

A sevenmonthold female Holstein Friesian crebsed heifer suffered on a farm in Parasnagar,
Bharatpuf8, Chitwan district, Nepal, with the presence of various sizggedtinculated cutaneous

warts on different partsof the body. The surfaceof papilloma warts were cauliflower like grayish

3 Faculty ofAnimal ScienceyVeterinary Sciencand Fisheries Agriculture and ForestryUniversity
*amrit.poudel@favf.edu.np
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coloured keratinizedjrregular,sessile andion-painful onpalpation.Basedonthese observedinical

signs andesions, it was diagnosed as bovine papillomavirus.

Figure 1. Cutaneous pedunculated Figure 2. Regressed  cutaneous
growth on various parts of the body of pedunculated warts, four weeks after
Holstein Friesian heifer autohemotherapy.

. |

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

2.2. Treatment Protocol

Autogenousvaccine and autohemotherapy are two-lmst 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
hypodermicneedlein a disposablesyringeof which 10ml was injected subcutaneouslin 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 weel
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 growth

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

autohemotherapy0ml of venousblooddrawnfrom the jugulawvein using18Ghypodermic needlm
adisposable syringe, 10ml of it was injected subcutaneously in the lateral neck region and 10ml wa
injecteddeepintramuscularlyby takingall sterileprecautionsaccordingo the protocobf Hegdeetal.

2011.

Complete clinical cure dotal healingregressioror sloughingof wartsoccurredduring 6" weekpost
autohemotherapy. Healing was evaluated by macroscopic examination (decrease in diameter, col
changes, dryness and dropping of dead tissue:
have suggested treatment measures for remufvalarts such as use of agemous vaccine, wart
enucleation, burning with hot iron or eraser, ligation and surgical removal of wart (excision with
surgicalknife, applicationof salicylic acidointment,dimethylsulfoxideointmentandpotentialcaustics

etc.) Furthermore, the use of some drugs causingspeaific immune stimulation has been found
promisingin regressiorof warts.100%successvasachievedn thetreatment obovinepapillomatosis

with Levamisole (Ciharmt al.2004). Similarly, 100%linical recoveries were obtain@dile treating
wartsor cutaneougapillomatosisn calveswith five consecutivelosesf anthiomalingVijayasarathi

et al. 2018). However, autohemotherag@ems to be most economical methotredtment of bovine

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

3. Conclusion

Hence the findingf this studyconcluded that without using aciifemical agent or surgiceltervention,

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

SubasiChhetri*, SushilNeupaneBheshRajPaudel,Shambhishah

Abstract: Dystocia is a clinical condition that presents as difficulty in parturition that needs obstetric
intervention for successful delivery to be completed. Fetal malpositioningnfatainal disproportion,
multiple fetuses withithe pelvic canal simultaneousipcomplete dilatiorof the cervix (ringwombynd
uterineinertia arethemostcommorcause®f dystociain smallruminants Following standardasepticand
surgical techniques, cesarean section is performed in right lateral recumbencéettdlank approach.
Cesarearsectionthroughleft flank oblique celiotomy isn effective methodf resolvingdystociain small
ruminantsevenif performedin delayedcasesof dystociaDystociacausedvy feto-maternal disproportion

is frequentin mixedbreedherdsof varyingsizesbutit canbeavoidedby herdingthe same size breata
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 wiz
14,541,244ndwhile thatof sheepvas501,849MOALD, 2081).We haveTerai,Khari, Sinhal,Chyangra

as indigenous breed of goat while Lampuchhre, Kage, Bharuwal, Bhyanglung are the native breeds
sheep. Policies and programs of Nepal government have made tremendous changes on the advancen
and commercialization of farming of small ruminants. Thegtribute about 3.26% in AGDP (MOALD,
2078). Both species appear to have a similar parturition process, with the first stage of laboila&ting
hoursandthe secondtage lastin@.5 1 hour. Approximately3% of ewe flockbirthsare difficult (Sharun

& Er d o 2029 Theincidenceof dystociain goatwasfoundto be8.23%(Purohit,2006).Variousfactors
influence the incidence of dystocia like age, sex of the fetus, parity, number of fetus, level of nutrition,
length of gestatiorgtc. Due tgperinatal deaths of the mother and fetus, uterine infections, an increase in
retained placentas, longer intervals between lambing and kidding, and other factors, dystocia or difficu

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 enlargems
andbendingof the carpalandshoulderjoints (Khanetal., 2018).Cesareasectionsandmutationscantreat

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

(Kumaretal., 2013).To avoid uterineruptureandsubsequenprolapseof abdominalbrgans, carenustbe

4M.V.Sc.,VeterinaryPathology nstituteof AgricultureandAnimal Science, TUKirtipur, Nepal
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46


mailto:%2Avet.subashchhetri@gmail.com

takenwhenperformingamanualdeliveryona parturient goat becauses birth canalis quite delicateThe
mostaccuratanethodfor determiningfetal viability is ultrasoundMost kindsof dystociawerereportedo
respond favorably to cesarean sections, which were also safe for both the mother and e fetiene
assoonaslaborhadbegun(Dharaetal., 2021).Failureof the cervixto dilate andrelativeor absolute fetus
enlargement were the two most frequent reasons for cesarean sections (Ali, 2011). Fetal emphysen
uterine torsion, and monsters are rare conditions that may necessitate a caesarean section to deliver
fetus.Cesareasectionthroughleft flank obliqueceliotomyis aneffectivemethodof resolvingdystociain

small ruminants even if performed in delayed cases of dystocia (Siragh 2022).

FIGURE3: PREPARATIONOFTHE SITE FIGURE4: PROXIMAL PARAVERTEBRALNERVEBLOCK DONE

Figure6: EXTRACTION OFFETUS

FIGURE 5: DORSAL UTERUS WAS
LOCATED
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FIGURE 7: MUSCLE WAS FIGURE 8: SKIN WAS
SUTURED ON CONTINUOUS SUTURED ON CONTINOUS

PATTERN PATTERN

2. Surgical Procedure

To stabilize the conditiobefore surgery, Ringeractate, sodium chloride (0.9%V), anddextrose (5%

w/v) solutions are given to the animal. Adsorbed tetanus toxoid, meloxicam, and dexamethasone a
administered to the animal as premedicators (Sharma et al., 2014). Under local anesthesia with 2
lignocaine hydrochloridey left flankoblique celiotomyis usedto conduct theeaesareasection.The area

is aseptically prepared, and a skin incision is started at 4 to 5 cm cranially and 4 to 5 to the cranial mo
part ofthe tubercoxae and extendetl 5 degr ee an gehdingadewazantimetereandal toa | |
the last rib.Sharp incision ogkin, subcutaneous tissue, adernal oblique muscle allows entry into the
abdominal cavity (Khan et al., 2018). The internal oblique and transverse marecteparated along the
direction of respective muscle fibers and peritoneum is incised. The uterus is exteriorized and incision |
givenoncaudalaspecbf thegreatercurvatureof uterinehornandextendedowardsthe uterinebifurcation

to allow removal of fetus from the other horn. The forelimbs and head of the dead fetuses are dragged
exteriorize them. Extra fetal fluid svacuated, and the placentaither left inside the uterus removed

if it hasbecomedetachedTheuteruss closedusingadoublelayerof inversionsutures Cushingfollowed

by Lambert using ® vicryl. After ensuring that there i seepage of luminal content into the peritoneal
cavity, theuterus is reverted to its original position. The peritoneum along with muscle layers is sutured
using size 10 vicryl in a simple continuous patterfihe subcutaneous tissue is also sutured svié 10

vicryl in a continuous pattern. The skinapposed using nylon by a horizontal mattress suture pattern.
3. Postoperativecare 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 Hydrochloridelhe umbilical stumjs dippedin a dilutedpovidoneiodine solutiorandligated

with suture material.
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4. Postoperativecare of the dam

Meloxicam is used to provideostoperative analgesia (0.5 mg/kg intramuscularly, g24) for 5 days. For
seven days, ceftriaxone (10 mg/kg intramuscularly, q12) is given. 5% povimitine is applied to the
sutureline daily until the surgical incision is healed.On the tenth postoperativeday, 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

KusumPant,Manisha GhimireMadanKhanal,Matrika Prasad JamarkateShekhaiPokhrd>

Abstract Poultry production in Nepal accounts for 4% of the total Gross Domestic ProGadivan
produced 36% of t25% oftbeataiahmeat prodsctiaanghg gear 207V d781owever,

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 lil
registration, type of bird slaughter, source of supply and pricing of chicken, daily meat sales, and
purchasingfrequency of consumerA.questionnaire survey of JRirposively selecteslaughterhouseis

the Mangalpurareaof Chitwanwasconductedn Decembef023.Responset® the survey were recorded

and analyzed witldlescriptive statistics ancbrrelation coefficient inMicrosoft Excel version 2108. Only

39% of slaughterhousedN=18) were registerecsstatedby Animal Slaughterhouse aikat Inspection

Act, 2055. Broiler was the popular bird to be slaughtered. fsitypercent of slaughterhouses bought
chickenfrom differentsuppliersof their convenience39%boughtfromthe samesupplierseverytime; and

only 5%hadtheir farm. Theaverageprice perkg of livebird andchickenmeatwasNRs.207andNRs333
respectively and their correlation coefficient was found to be 0.007. The customers bought meat twice
weekthrice a weekanddaily in 55%,28% and17% of slaughterhouseagspectivelylt is recommendetb
monitor the norregisteredslaughterhouses and take serious actions for the pricing of chicken meat.

Keywords: abattoir, cost,poultry meat
1. Introduction

Chickenmeatis one ofthemostconsumedneatworldwide. Thechickenindustry inNepalcontributes4%

of the Gross Domestic Product (GDP) and poultry meat is regarded as an important source of protein
underdevelopedountriedike Nepal. It provide$igh-quality proteinwith a shorteproductioncycleatan
affordable price as compared to other livestock meat (Adhikari 2G3). Nepal ranks 11® position
globallyin termsof chickenmeat productiomith 65,387tonsof meatin the year2021/22 (Adhikaret al.,
2023). On average, an adpkrson should consume a minimum of 65 grams of protein per day, half of
which shouldbe from animal sourcg§arrell,2013) A variety of micronutrientsjncludingcalcium,iron,

zinc, vitamin B-12, vitamin A, andriboflavin, are foundn foodsderivedfrom animalswhich are difficult

to acquire solely from plant sources (Murphy & Allen, 2003)ultry meat, including organs and eggs,
compromises valuable dietary protein, minerals, and vitamins with low fat and cholesterol. The rise ir
population, rapid urbanization, and greater purchasing power of consamadwsy factorsesponsible for

the increased demand of poultry prodydettet & Tempio, 2017)

Chitwan produces 36% of thehatal neeat produation inghe gegr@@77/78 n d
makingit theleadinghubfor eggsandmeat, andconsistentlysuppliegpoultry productsnationwide(Nepal
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Government2022) It holdsthehighest numbeof poultry farmsandbroiler productionacrosshe country
(Poudel et al.2021) Consumersn Chitwanpreferchickenmeat beyondnyreligiousbeliefsandcultural
taboos.Chickens are classified as etype and meatype based on their principal consumption purpose.
Layers are used for egg production, whereas broilers are foraomsimption, and local are indigenous
breedghatarehardyandusedfor dualpurposesln Nepal,the majorbroiler breedsoldareCobb500,Ven

Cobb 400, Hubbard, and Arbor Acre Plus and layers breeds include Hyline, Lohmann, Bovans, Hise>
H&N, and Isa Brown (Singh, 2020). Common indigenous breeds in Nepal are Sakini, Ghanti khuile, anc
Puwankh ulte whereas New Hampshire, Black Australorp and Giriraja are importeoudo@ée breeds
(Gorkhali et al., 2021). Slaughterhouses are the pldesignated for the killing of animals and birds for
human consumption where basic operations such as initial screstumging and bleeding of animals,

and choppingireconductedNielsenetal.,2019) Slaughterhouseperationsare governed bfactorssuch
asregulatory compliance, supply chain management, quadityrol, market demand, consumer behavior,
infrastructure, labomnd 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 s
as registration, type of bird slaughter, source of supply and pricing of chicken, daily meat sale, anc
purchasing frequency of consumers within a specific study Weastrongly believe the outcome of the
study will be beneficial to poultry producers, feed industries, policymakers, researchers, and individual
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 resou
constraints. A crossectional questionnaire survey was carried out in December 2023 among local
slaughterhouses in Mangalpur (Bharatpur wHs(l6,17,18), Chitwan, Nepal. Purposive sampling was
performed to identify the target population in the Mangalpur area. Altogether, 18 local slaughterhouses
the market area were visited. gxecisely developed, ptested closed and opeaended questionnaire
expecting both quantitative and qualitative data araployed to knowthe statu®f slaughterhouse3he
responseto thequestionnaireverecollectedn thefield usingEpicollect5throughfaceto-faceinterviews.
Theobtaineddatawasanalyzedusing'Microsoft Excel’' version2108.Descriptivestatisticsverecomputed

and data were presented in bar graphs, pie charts and tables and the strength of association was analy
using correlation coefficient.

3. Resultsand Discussions
3.1. Registrationof slaughterhouse

Out of 18 respondents aflaughterhouses in this study, only seven (39%) slaughterhouses were
registered as shown in Figure 1. Registration is a prerequisite for running slaughterhouse in a leg
manner. It provides monitoring and regulation of infrastructure for stunning, handling, hygiene, and
sanitaryprecautionsn slaughterhouse operations. The establishmenbpardhtionof slaughterhouses

in Nepalaregovernedyy the Animal SlaughterhouseendMeatInspectionAct 2055BS. However the

survey revealed that the majority of tiseaughterhouses in the study area were not registered,
highlightingtheurgent needor monitoringandseriousactionsto be takeragainst suclnon-registered
slaughterhouses. A similar finding walsservedn a previous study (Bastakdi Upadhayaya?2023)

where only 29.92% slaughterhouses were registered.
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Percentageof slaughterhousesegistered

B Registerec ™ Not registered

Figure 1: Status ofslaughterhouseegistration

3.2. Type of chickenslaughtered

Eighty-eight percent (N=18) of slaughterhouses solely doidiler meat, however, only one
slaughterhouse reportedllingbothbroilerandlocal meatandthe remainingpnesold both broilerand
others(layers,locals,andGiriraja) asshownin Figure 2. Oustudy showedhat most slaughterhouses
sold broiler meat in comparison to layers and indigenous breeds. Attributes like low feed conversiot
ratio and early marketable age§Gveeks) make broiler rearing easy at the farm level and result in an
increasedupplyof broilermeat.Farzanaet.al (2018)studyshowedhatbroilerspossessgualitiessuch
ashighercarcassveight, dressingoercentageandbreasimeat yieldwhichmightbethe reasoiehind
slaughterhouses preference for selling broiler meat.

Typeof chickenmeatsold

18

16

14

12

Numberof slaughterhouse

10
8
6
4
2 1 1
0 [ [
Broiler BrolierandLocal  Broilerandothers
(Layers)].ocaland
Giriraja)

Figure 2: Typeof chickenslaughteredand solda slaughterhouses

3.3. Sourcesof chickenin slaughterhouses
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Ourstudyrevealedhat56%(N=18) of slaughterhousdsoughtchickenfrom differentsuppliersof their
convenience; 39% bought from the same suppliers every time; and only 5% had their own farm a
shownin Figure3. Thisis becausé¢he majority of slaughterhousdsuy chickenfrom differentsuppliers
basedntheirconvenienceandtheresultsaresimilarto previousstudyby Gairhe (2008)thatreported
fragmented and inefficient chicken marketing system in Nepal leading to consumers experiencing
increase costs.

An average of 31 birdén 18 slaughterhouses) were supplied by the supgmiersy 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
slaughterhouses every day until the demand for meat rose.

Sourceof chickenin salughterhouse

H Different supplier
B Own farm

Samesupplier

Figure 3: Sourcesof chickenin 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 th
average price gherkg meat wadks.333,rangingfrom Rs.300to 350asshownin Table 1.The price
variationof live birdsbefore andfterslaughtewas Rs126.1.Thecorrelationcoefficientbetweerthe

farm price and the retail price was 0.007 whictlicates a weak positive linear relationship between
the two variablesA case study in the Bharatpur area (Pandey, 2014) showed that the average price ¢
live birdswasRs.100to 180perkg, andin averageprice of perkg meatwasRs.140.5. Therehasbeen

a drasticchangen price ofmeat inlessthana decadelt may be due tseveral reasorsichasmarket
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: Descriptivestatisticson birds and chickenmeatof slaughterhouses

Descriptive Birds Birds Quantity of Price of live Price of
statics supply slaughtered meatsell bird 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 27.5 115 22.5 202.5 330
Mode 30 15 20 200 330

St Deviation 26.546 19.36 33.01 9.39 14.87
ConfidencelLevel (95%) 13.20 9.62 16.41 4.67 7.39
Correlation coeff. - - 0.007

3.5. Quantity of chicken meat salesper day

In the Mangalpur regiorgsmall localslaughterhouse selts average 33.8g of meat eacldaywith a
range from 7kg to 150kg as shown in Table 1, while Valley Cold Stokainmandu, a largscale
slaughterhouse, sells over 10,000 kg of chicken per day (Sitaula, 2021)

3.6. Purchasingfrequency of consumer

At 10 slaughterhouses (55%), customers bought meat twice a week, while at five slaughterhouse
(28%), the buying frequency was thrice a week, and three slaughterhouses (17%) reported the
customers buying meat daily as showrFigure 4. Five slaughterhouses supplied wholesale quantity
in special occasiorter party palaceshome functionsandsoon. Thereare several factoisfluencing

the purchasing frequency of consumers. A similar study (Neima et al., 2028)q showed that
variation inthe purchasing frequency obnsumers islaughterhouses was found to be influenogd
household size, marital status, and gender.

12

10

I
w

Numberof slaughterhouse
N

Daily Thriceweekly. Twiceweekly

BuyingFrequency

Figure 4: Purchasingfrequencyof consumers
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4. Conclusionand Recommendations

This study concluded that most slaughterhouses were not registered under Animal Slaughterhouse and
Meat Inspection Act, 2055 which indicates government ineffectiveness in regulation and monitoring of
slaughterhouseperationslt mightleadto consumer decepticaboutthe quality, sourceandprice of meat.

Broiler isthe most sold chicken in slaughterhousesking it populachicken type to be served in kitchen
table.Slaughterhousa®ceivedchickenfrom differentsuppliersanddemancdf meat determined numbers

of birds to be slaughtered in a day. Pricing of meat was influenced by the cost of rearing a bird at farr
level. Furthermore, slaughterhouse perform processing of live birds making meat cuts expensive.

Furtherstudiescanbe carriedout incorporatinga largersamplesizefor morepreciseresults.Similarly, we
recommend including the storage peraw welfare status of stored birds in further studies wiveth a
limitation for this study.
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BREEDING INDUCED URETHRITIS IN A HEIFER: A CASE REPORT

GokarnaGautan§

Abstract: Inflammationof theurethrais termedasurethritis. In rare casespatural matingwith a bull may

induce urethritis in heifers. The condition is characterized by pain and straining domictgrition to
anorexia and fever in some cases. A case of breeding induced urethritis in a heifer and its successf
treatment has been reported.

Keywords: Breeding, HeiferUrethritis
1. Introduction

Urethritisis defined asheinflammationof the urethraa tubethatcarriesurine fromurinarybladderto 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 pathologics
condition has been reported quite commonly in human medicine, there is scarcity of reports regarding i
incidencein domestic animals. Thiondition may result from infectious or noninfectious etiologies. The
present case report d e s ¢ wrethrittssn a aolsteiacsoss heifér and lits e e
successful treatment.

2. Case Historyand Observation

A client fromBharatpurl4, Chitwancalledtheauthorto diagnose the pregnanstatusof a 17monthsold
Holsteincross heifer and to treat its straining problem durmgturition. According to the owner, the
heifer wasnaturally matedvith a large size Holstein bull two months agbe owner also informethat
while approachindy the bull,the heifewasfrightenedandwasnot standingjuietlyto be mountedy the
bull. Bull, howeverwasableto performintromissionits penisinto vaginaforcefully. Sinceghematingwith
bull, the heiferwasstrainingfrequentlywith micturition posture Fromthe nextday,the heiferhadpyrexia,
loss of appetite angurulent discharge from vulva for2days. The owner had calledlocal technician
whotreatedt by giving meloxicaminjectionfor two days.Thefeversubsidedndappetitebecamenormal.
However, there was painful condition during urination; she had straiviiilg micturition andtook 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 alasst dhe size of the

table tennis ball on the floor of the vagina. While performing per vaginal examination, there was a sligh
bulging just anterioto the external urethral orific&Vhile trying topass the catheténrough the external
urethral orifice, there was an obstructiwith the crepitating sound. The gloved fingeas triedto insert

into theurethraandit wasfoundthattherewascrystallizedmassontheposteriompartof urethrathatcaused
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partial obstruction of urine flow. Based on the history and clinical findings, the case was diagnosed a
‘breeding induced urethritis’'.

3. Treatment and Prognosis

The crystallized mass was broken ipieces usingissue forcepsarefully and removethanually.Then,
urethralopeningalongwith vaginal floorwasflushed several timesith 2% povidoneodine using douche
can set. A combination of Procaine Benzyl PenicillinlB200,000 units, BenzyPenicillin Sodium IP
5,00,000 units and Streptomycin Sulphate2l® gm (PensbiotidID, Karnataka Antibiotcis and
Pharmaceuticalsimited, India) wasinjectedintramuscularlyonce dailyfor five days,and Frusemid&00
mg (Ridema, Vetoquinol, India) was injected intramusculawige daily for three days. Straining during
micturition was resolved on next day. Transrectal palpation ®nd&y after treatment revealed no
abnormalitieson the urethra and vaginal floor. The heifer came into eaftes25 day®f treatment. The
owner was suggested not to breed at that heat. The heifer returned taféstriisee weekand she was
artificially inseminated with frozen thawed semen of Holstein bull. She became pregnant and calvet
successfully after completion of normal gestation period.

Figure 1. Breedinginducedurethritis affectedheifer Figure 2. Calculi that was removedfrom the
immediately after removal of urethral calculi caudal portion of the urethra

4. Discussion

Breedinginducedurethritisis infrequentlyencounteregathologicalkconditionin cattleheifer. Thereseems

to be scarcityof literature regardingrethritisin femalecattle.Any traumatic conditiorof the urethrasuch

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,

thereis vaginismugRapkinandLee,2008).Then,aforcefulintromissionduring suctconditionmaycause

injury into the vestibule and external urethral orifice. Since the vagina and vestibule harbors a number c
opportunisticbacteria,those bacteriasuch as E. coli and Arcanobacteriumpyogenesmay infect the
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lacerated mucosa (Appiah et al., 2020); infection may ascend up to the lower portion of urethra. Onc
bacteria enter into the lamina propria, they cause vascular damag#lamunation. Bacterial colonies,
exfoliatedepithelium,or leukocyteserveasthenidus(nucleus)or theprecipitationof mineralconstituents
leading to urinary calculi or uroliths (Vegad and Swamy, 2010). fiieeipitates occur as crystals or as
amorphougdeading to partial ocomplete obstruction in urine outflofRadostitset al., 2007). Obstruction

can be relieved by breaking and completely removing the calculi followed by a course of antibiotics
treatmentDiureticscanbe usedsa supportivereatmento flush outtheanydebris,crystalsandadhering
microorganisms from the urethra.
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HEAT STRESSIN POULTRY: IMPACTS AND MANAGEMENT
BheshRaj Paudd’, SushilNeupaneSubashChhetri BhupendraKhati

Abstract: Poultry productivity and health are seriously threatened by heat stress, especially as the
frequency andntensity of heatwaves increase due to climate change. Due to their high metabolic rates,
thick coveringof feathersandabsencef sweatglands,poultry are particularly susceptibléo heatstress.
Weakened immune system, decreased feed intake and growth performance, decreased egg quality
output, increased respiratory and cardiovascular strain are all effects of Heat Stress. To lessen thes
negative effects, effective management techniques are necessary. It is possible to maintain ide
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 feedi
them energyenseyeadily digested diets supplementeith vitamins and electrolytes. A permanent way

to increase heat tolerance is through genetic selection for characteristics like decreased body fat an
enhancedheatdissipation Furthermore,Thermal comfort mageimprovedby appropriateenvironmental
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: ClimatechangeEnvironmentatontrol,HeatstressNutritional strategiesPoultry productivity
1. Introduction

Heat stress poses a severe threat to poultry production, particularly as climate change intensifies a
increases thdrequency of heatwaves (Vandana et al.,, 2020). Heat stress affects the growth,
reproductive performancand eggutput of poultry birds. The loss in productive potential of poultry
birdsdue to heat stresould be related to the shift of energy resoufoa® production to adaptation.
Poultry'shighmetabolicatesabundancef feathersandabsencef sweatglandsseverelyrestricttheir
capacityto dissipateneat,makingthemespeciallywulnerableto heatstres{St-Pierreetal.,2003).There

are several techniques to reduce the negative effects of heat stress on poultry productivity. Thes
approaches can be broadly classified into genetic, managerial, and dietary strategies. These methc
may lesserthe 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, maximun
insulationshould be incorporated into their design. In warmer climates, the orientatioa dficken
shelters should be east to west in length and north to south in width (Saeed et al., 2019). Th
recommendedloor space fomature birdsveighing1.7 kg is 0.06 m#/bird, andfor birdsweighing3.5

kg, it is 0.13m?%bird, with a birddensityof 27.8kg/ n? (Vandana et al., 2020An increase irprotein
levelstypically resultsin anincreasen the body'sgenerationof heat.Overconsumptiorof proteins
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raises the heat load and worsens the ionic imbalance in chickens (Saeed et al., 2019). Nutrition
interventions include balancimgtions and giving keynicronutrients tgoromote poultry productivity

and reproduction. Supplementing with fat, antioxidants, yeast, and electrolytes is one of the mos
prevalent nutritional techniques utilized in the chicken business to maintain optimal output (Vandanz
et al., 2020). Furthermore, sufficient water supply and disease surveillance techniques may aid i
ensuringoptimalmeatandeggproductionin the birds Advancediotechnological methodsayaidin

the identification of acceptable genetic markarpoultry birds, which may aid in the development of
novel strains with improved thermolerance by devising an appropriate breeding program
incorporating markeassisted 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 wel
being and output of chickens, as well as to address practical management techniques to lessen th

effects.

2. Impacts on Poultry Health and Productivity
2.1.FeedIntake and Growth Performance
Heat stressausebirdsto produce leskeat throughheir metabolismThisresultsin a large reduction
in feed intake (Mujahid et al., 2009). This decrease in feed intake results in poorer feed conversiol
ratios and slower development rates. Further exacerbating the detrimental effects on growitt
performance is the fact that heat stress can result in oxidative damage (Lara & Rostagno, 2013).
2.2.Egg Productionand Quality
Heatstressn laying henscansignificantlylower eggoutputandlower the quality of theeggs(Mashaly
et al., 2004). The hormonal balance of the hen is upset by high temperatures, especially abo
reproductive hormones like progesterone and estradiol, which are essential for shell development ar
egg production (Rozenboim et al., 2007).
2.3.lImmune Function
Poultry's immune systems are weakened by heat stress, which increases their susceptibility to illnes
Heat stress raises corticosterone levels, which decrease immunological responses and make a per
morevulnerableo infections(Niu etal., 2009).Thisimmunosuppressiomayleadto adeclinein flock
health overall and a rise in death rates (QuintEitioo 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 respiratc
alkalosis (Yahav et al., 1998). Furthermore, as the heart pumps harder to maintain thermoregulatio
the cardiovascular system is taxed, which increases the risk of cardiovascular failure (Aengwanick
2008).

3. ManagementStrategies
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3.1.Environmental Control

To effectivelymanagéheatstressn chickensanideal climatemustbe maintainedThisincludehaving
enoughventilation,havingcoolingdevicedike fansandmisters,andhavingplaceswith shade(Tao&
Xin, 2003).While coolingsystemsandramaticallyreduceambienttemperaturesffectiveventilation
eliminates extra heat and moisture from the chicken house. (Yahav et al., 2005).

3.2. Nutritional Strategies

For birdsto be supporteduringheat stresqyutritional interventionareessentialMaintaininggrowth
performance cabe facilitated by feeding them meals riclreenergyand easily digestible nutrients.
Furthermore, taking vitamins (such as vitamin C and E) and electrolytes supplements can help lesse
the negative effects of heat stress (Sahin et al., 2009).

3.3.Genetic Selection

A long-termapproacho enhancingoultry resistanceo heatstresss breedingor heattoleranceBirds'
capacityto withstandhigh temperaturesanbeincreasedy selectingfor featuredike less bodyfat and
better heat dissipation. (Cahaner et al., 2009).

3.4.Behavioral Interventions

Birds can more efficiently handle heat stress if natural thermoregufationoting habits like dust
bathingand wing spreading are encourageédhancing thermal comfort calso be accomplisheay
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 bott
productivity and health. Poultry farmers may lessen the negative impacts of heat stress by combinin
dietary plans, behavioral therapies, genetic selection, and environmental control. To improve the
sustainabilityandwelfareof poultryfarms,it isimperativeto tackleheatstressisingthesediverseways
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TYPES OF BLOOD GROUPS IN PETS AND INSIGHT TO ITS
TRANSFUSION: A COMPREHENSIVE REVIEW

UpendraChauhasg

Abstract:Understandinghediversityof bloodgroupsin petsis crucial for ensuringsafebloodtransfusions
andminimizingadverse reactiond hisreviewexploreshevariousbloodgroup systemsn 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)systemfelinebloodtypes(A, B, AB) & Mik Redcell antigensKeyfindingsincludetheidentification

of newantigenssuchasDal in dogsandabsencef bloodgroupin ferrets.Alloantibodiedor certainblood
groupsexhibithigherreactivityandcausemoreadverseeactionscomparedo others.Thepaperdiscusses

the current state of transfusions in pets, along with protocols for blood collection,-roaisking
procedures, and the potential for new methodologies like gel testing to improve transfusion safety. Th
review underscores the necessity for ongoing research and standardized nomenclature to enhant
transfusion practices and outcomes in veterinary medicine.

Keywords: Blood groups,Pets,Blood transfusionCrossmatching,CanineDal antigen

1. Introduction

The term bloodyroup isusually appliedo Redblood cell antigens, but it may include antigens of WBC,
Plateletsserumantigensandpossiblyhemoglobinwithin RBC. (Elizabethetal.,2021)Unlike ABO blood
groups in humans, animals comprise different blood groupkffEerent species and individuals within
species. Relatively few attempts have been made-telate the antigen between different species, even
though much study has been conducted on thecRkd\ntigens within numerous animal species. So,
determining blood groups can help to exactly determine the compatibility during transfusion of blood.
Thesecomplexpatternof antigenswithin specieof animalsplay akeyrolein inducingimmunemediated
reactionsandcancause complicationshile transfusingloodfrom different bloodyroups(Laurentet al.,
2009). There have beem acute hemolytic transfusion reactions reported in doghnical settings, and
similarly, no neonatal iserythrolysis has been reportedpuoppies unless the dogs have been previously
transfusedYoung,1951).Theformationof antibodiess triggeredwhenanimalsareexposedo erythrocyte
antigen through blood transfusion, placental exposures or in cases like NeonatgitHsalysis(NI).
(Tocci, 2009). Certain transfusions are compatiblesabl@od transfusion, but body make antibodies
against the positive antibodiast previouslypresentn the recipientcreatinga memorysomay make the
futuretransfusiormorecomplicatece.g.acutehemolysisiacuteor chronic anemiaHemolytic Transfusion
ReactiongHTRs)canalsobeimmunemedicatedr nori immunemediatedDe Cloedtetal.,2019).Acute
HTRsarepotentiallyfatal andmustbeidentifiedassoonaspossible Both acuteanddelayedHTRsrequire

theidentificationof causalantibodiego avoid severeaesponsem the future. As antibodieditre increases

8 Upendra.chauhan@favf.edu.np
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within 4-6 days of # exposure, delayed reaction occurs and most provokinglydatabsfusion, well
maintainedransfusiorrecordis amustwhile performingbloodtransfusiongo dogs,beingawareof blood
types and doing careful cressatching can assist avoid incompatibilities. Blood groups in pets are only
vaguelyunderstoodandferretsseento bespecialbecaus@obloodgroupshavebeenidentifiedyet. (Ann,

2004)

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

w

0 Fora25kgdog,a500ml bloodcollectionbagrepresentapproximatel\20%of theirbloodvolume,
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 solutionl afxhis

solution is required for every 100 ml of blood collected.

O«

Intravenoudluid replacements desirablefor dogsweighinglessthan50 kg andessentiafor those
under 25 kg.

Theblood can beollectedat therateof 10-15 ml/kg fromthe donoranimal.

O«

(@]

Crystalloidfluid infusionsshouldbeadministeredafter bringingbloodto normal bodytemperature
or immediatelyafter collectionover45 minutesat a rate ofwo to three timeghe volume oblood

collected.

1.2.How to Perform CrossMatching
1.2.1. Bloodtyping

It can be performed by submitting antagulated blood to a commercial laboratory or in a test
clinic.

A Commerciaimmunochromatographiest kit isavailable.Thereis not anyreferenceon whether
Nepal haghe facility of Blood Typingi.e. feasibility of blood typings uncommon iNepal. Few
private laboratories import diagnostic tool kits like Quick test that areteasse irclinic tests
designed to determine the major immunoreactive blood types of dogs.

1.2.2. CrossMatching Procedures: (Taylor, S.,2021)

U 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.

U Indirect or crossreaction

To perform crossnatching, obtain 1 ml of both anticoagulated (EDTA tube) and -non
anticoagulatettlood (plaintube)from boththedonorandrecipient.After centrifugatiorto separate

plasmaand serumfrom RBCs, wash the RBCs with normal saline and preparea 4% RBC
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suspension. Incubate and centrifuge the samples, then read the results both macroscopically a
microscopically to ensure compatibility.

U EmergencyCross-Matching Method:

In emergency scenarios where there is inadequate time to wash red blood cells (RBCs), th
following procedures employed EDTA-anticoagulatethlood samplesare collectedrom boththe

donor and recipient. Aentrifuge isused to separate the plasma and RBCs. For a simplified major
crossmatch, twalrops of recipient plasma are combined with one drop of donor RBCs on a glass
slide. Agglutinations then assessed both macroscopically and microscopically within one minute.
U Macroscopicand Microscopic Appearance:
Theredbloodcells(RBCs)shouldappeamasdistinctcellswithout forming clustersWhile 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 clinica

concern, whereas agglutination indicates an incompatible-oragsh

LViGEa WV “
X ) R O )

el

++

++++

Agglutination —
both incompatible

RBCs float Yo% o0 |4 v B A §

off freely
Compatible

cyeE <>

Fig A: In-clinic crossmatchingimacroscopic ~ Fig B In-clinic crossmatching T microscopic
appearance. The tube on the right shows aappearancea)Microscopicappearancef rouleaux;n
compatible crossmatch reaction where the red whichthe RBCs resemble stacks of coins; this is not of

blood cells (RBCs) float offfreely from the clinical concern and does not indicate a crossmatch
centrifuged o6pell et d ofcompaghdity. (Rh Microscopie appgaprace j of
rotated and rolled. The other two tubes show agglutinatiorshowinga dis-organizednassof RBCsin
incompatiblecrossmatcheactionswith different clumps,indicatinganincompatiblecrossmatcheaction.
grades of RBC agglutination (++ and ++++) Images courtesy of Nic lichyshyn, Dick White
(Taylor, S., 2021). Referrals, Six Mile Bottom, UK (Taylor, S., 2021

1.3.How Much Can a Donor Donate?

To ensuredonor 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 instanckga 30
dog can safely donate up to 500 ml of blood, while a 4 kg cat can donate up to 50 ml, providec
intravenous fluid therapy asdministered during collection. Regular monitoring of the donor's packed
cell volume (PCV) and ensuring adequate time between donations are vital to prevent adverse effec

like anemia and hypovolemia.
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Also thisshould be noted that excddsod transfusion may cause citrate toxicity (if CRDAIs used
as anticoagulant) and a rapid lung injury due to-raamdiogenic pulmonary edema. (Semple et al.,
2018)

. Dogs
2.1.Background

Though Richard Lower in 1665 transfused the blood dog for the first time ithe 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 auding, 1961). World War Il led tadvancements

in transfusiommedicine includingwidespreadlood-bankingthroughthe RedCross(Hosgood, 1990).
Transfusion treatment became common in the veterinary industry starting in the 1950s i.e., Swishe
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 Dogsthere are more than 13 type of blatigen detected i.e., DEf®og Erythrocyte Antigend

dal types. Dal is a specific antigen found in dogs. (M&@teude Blais et al., 2007). The presence or
lack of severalantigensnotablyDal (DEA 4), influenceshe bloodype ofa dog.Understandinghese
bloodtypesis critical for preventingadverseesponseduringcanine bloodransfusionsA transfusion
reactioncanoccurif adogwith DEA 4 positivebloodreceivedbloodfrom adonorwith 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 presen
of aknownalloantigen(RebeccaZaremba2019).Alloantibodiesrarelyoccurin dogsunlesssensitized

by previous transfusion. Alloantibodies refers to antibodies against the antigen not found in recipien
blood / plasma. Although there is ongoing debate on whether pregnant bitches get sensitized to re
blood cell (RBC)antigens, it is known that thelo not produce alloantibodies while carrying a child,
which makeghem safe blood donofsRozanski et al. 2009). Assresult, if the doghemselvesmeed

a transfusion, they catonate blood without the need for furthmre-transfusion compatibilityesting

if they have already given birth. (Blias et al., 2009)
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2.3.List of blood antigenpresent indog
3.DEA 1(DEA 1.1 and DEA 1.2 - Most common type of blood group in dog (60%). and possibly
A3 (also referredo 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 veterinagdadentify this
common bloodype to ensure a ready supplyaaimpatible blood fotransfusions. The DEA flood

group system was originally proposed to have several subtypes: DEA 1.1 (Al), DEA 1.2 (A2), and
DEA 1.3 (A3). (Hale AS, 1995)

2.5.DEA 1.1Negative(DEA 1.1-):

Less common than DEA 1.1+, DEA 1.1 negative blood type is found in various breeds, and the fac
thatDEA 1+ andDEA 1i dogsarefoundin relativelyequalproportions(GigerU). DEA 1.1+ blood is
contraindicated to transfuse in DEA 1.1+ recipients.

BLOOD Comments Source
TYPES
DEA 1 (1.1 and | 60% ofcanines. (1.1 is| GigerU etal. (1995)

1.2) dominantin mostcases

1.3 reportedin

German
Shepherd.
DEA?2 Some aut h
mention DEA 2 an(
prefermentioningDEA
1,3, 4¢é8
DEA3 13% were DEA-3 | Kessler etal 2010
positiveon experiment
DEA4 98%population (along| VanesseSinnottEsteves et

with DEA 6) al. (2011)
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DEAS 30% of Greyhounds Kessler eal 2010

haveDEA 5.

DEAG6 98%population- (along| Vaness&SinnottEsteves et
with DEA 4) al. (2011)

DEA7 natural antrDEA 7| Bliaset.al (2009)
antibodies

(controversial)

Other dal types | dal4 isuniversaldonor | GouletS.etal. (2014)
(dal 1...4)

Kai types New blood typeg Euleret.al (2016)
recentlydiscoveredare
unrelatedto DEA 1, 3,
4,and7 andDal.

3.
Additional Groups

The additional blood groups, each with positive and negative subtypesHed 2, DEA 3...7.lt is
important to note that blood typeary by breed anthat the distribution of blood typ&s dogsvaries

as well. In one research. 12 DEAp@dsitive puppies born to DEA -fegative 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 DEABE#S.3, 4.
Donorsnegative for DEAL.1, 1.2 and 7 are universal blood don@sarma et al., 2009PEA 4 and

DEA 6 are present in RBC of almost all dogs (98%)Maness&SinnottEsteves et al., 2011jlence
Dogswith only DEA4 & DEA 6 only can act adonor formost 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 o
researcton the posttransfusiorsurvival of DEA 7 incompatible redlood cellsin dogswith naturally
occurringantrDEA 7 antibodiesthe clinical significanceof naturallyoccurringanttDEA 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 crosatching are crucial in veterinary medicine. Two novel
murine monoclonal antibodieanti-Kai 1 andantiKai 2, were developeth SouthKorea torecognize

two distinct canine red cell antigens. A study confirmed the presence of Kai 1 and Kai 2 antigens ir

North American dogs and found no natural alloantibodiesagainstthem, indicating they are not
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associateavith anyknownblood groupsystemsDespitethis identification,theclinical significanceof
these antigens in transfusion medicine remains undetermined. Further research is nerpledeto

their potential impact on transfusion treatments. (Euler, 2016)

. Cat (Felines)
3.1.Background

Iso-agglutininsin cats were first notesh 1915, but RBC antigensjitially labeledO and EF, weren't
describeduntil 1950andreclassifiecasA andB in 1962.In 1980,the AB system withtypesA, B, and

AB was detailed, and transfusion reactions from naturally occurring isoantibodies in incompatible
bloodtype cats were first reported (Auer and Bell, 1983). As human have RH factor to determine
RH+/RH-, Cat haveMik Factor. Anti-Mik alloantibodies are naturally occurring but could develop
after an RBC transfusion in a Mikegative cat. (Weinstein et al., 2007)

3.2. Detail

The Mik Red Cell Antigen isssociated with bloogroupingdiscovered byDr. GeraldV. Ling in the
1960s. In cats, the blood group system is represented by the letter "M." These determine th
compatibility success of blood transfusion in cats. (Weinstein, 2007)

Catshave two basic blood types:ahad B. The blood type metermined by whethéine Mik Factor is
present or nofTheyalso have AB blood group (Hohenhaus, 2004). Alloantibagliesnost common
in cats. (Table 2)

Table2: Major Blood Group in Cats.

Blood Type (Evangelia, | Genotype Alloantibodies
2019)
) Anti-B antibodies
A (95% Of Americancat) MaMa orMaM
(Knottenbeltetal, 1999).
98% A/A or Ala
B (Majority of IndianCat
Anti-A antibodies
MbMb or MbM
&30% in UK)
(Knottenbeltetal, 1999).
7.97 30 % in nonpedigree| B/B or B/b
cats
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AB MaMb No alloantibodies

Different serological procedures based on agglutination responses are used in diagnostic laboratorie
Furthermoregenetic testings now available todetermine bloodypesA andB usingbuccal swabsalbeit
it cannot discriminate betweenahd AB blood groups. Croseatching doeglentify incompatibilitiesn

cats with discordant typing results.

Anti-B allo-antibodies found in typé cats can induce severe acute hemolytic transfusion reactions, but
they are unlikely to cause neonatal isoerythrolysis. ConverselyAaitoantibodies in typd3 cats can

lead to both severe acute hemolytic transfusion reactions and newborn isoerythrolysis (Cain GR, 198%
Due to the presence of alémtibodies, there are no universal blood donors for cats. A comparison of
conventional tube and gbhsed agglutination tests for the AB blood system in cats demonstrated high
concordance, although mixed field reactiorese occasionally observed. Therefore, confirmation with an
additional method is recommended for B or AB types (Davidow et al., 2021). The severity of transfusior
reactionsvariesbetweerbloodtypes.Type Bcatsreceivingtype A bloodexperiencenoreseveraeactions
compared to type Aatsreceiving type B blood. Thidifference arisebecause type Aatstypically have

weak hemolysins and hemagglutinins against type B erythrocytes, making transfusion reaction
uncommon. Conversely, type B cats may suffer severe reactions to type A blood due to the presence

strong antA antibodies in type A plasma (Cain GR, 1985).

In cases where a typedgieenand a type B tom produce kittens wifipe A antigens, the kittemsay be

at risk for neonatal isoerythrolygsll). The strong artA antibodiespresent in the queergslostrum can
pass to the kittens, who may appbaalthy at birth but develop symptoms after ingesting the colostrum
(Ana C.Silvestre &Josep2010).Clinical signsof NI typically manifest withinthe first fewhoursto days

of life and can range from rapid mortality to tap necrosis caused by agglutinating erythrocytes. If NI
occurs, affected kittens can be given a transfusionXfi &l of washed type B red cells. This treatment
helpsmitigatetheimmediatereactionsincethekitten hasalreadyacquiredadequatanti-A antibodiesOver

the next few days, the kitten will start producing its own-Bnantibodies. If further transfusion is
necessary, type A blood can then be used. Treatment of severe anemia canesethta) 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 anth alloantibodies in the kitten's blood will have decreasdldwing for the
administration of type A blood. (Maniaki, 2019) In type A cats receiving type B RBCs, weakd& anti

antibodies cause modest reactions such as hemoglobinemia, hemoglobinuria, and bilirttowevar,
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suchtype-mismatchedransfusionseadto decrease®BC lifespan,with ameanhalf-life of 2 days.(Giger
et al., 1991)

4. Conclusion

4.1. Future Directions in Veterinary Transfusion Medicine

FutureDirectionsin VeterinaryTransfusiorMedicineBlood transfusionsn companioranimalscanbe
lifesavingbut carrytherisk of acuteanddelayedmmunologicreactionsThis risk canbe mitigatedby

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 comparati

studies on optimal methods. Gel testing shows promise for standardizing and simplifying cros:s

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

needfor standardizethlood-groupnomenclaturén catsanddogs,requiringaninternational workshop.
These advancemerdsn to improvetransfusioroutcomesndpromote ongoingesearclin veterinary

transfusion medicine. (Weinstein, 2007).
4.2.What canbe done?

Activated mPEG has demonstrated striking efficacy by significantly reducing felin@ antibody
mediatecphagocytosisf redbloodcells(RBCs)in amonocytemonolayerassayaffirming its potential
to transform Atype feline RBCsnto universal erythrocytes for safe transfusiomBttype cats. These

findingsheralda breakthroughn veterinarytransfusiormedicine promisingsaferandmoreaccessible

blood transfusion options for feline patients. (Hyung et. al, 20€8ntinued research is needed to

understand the additional roles of RBC antigens in diseases and to improvetypiogdand

crossmatching methods in veterinary medicine (Davidow et al., 2021).
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VETERINARIANS' EXPERIENCES WITH CANINE PYOMETRA

SushilNeupan& SubastChhetri, AasishGautam AsminKhulal,
Krishna Kaphle, Narayan Neupane, ShamBimah

Abstract: Pyometra is a lifdhreatening condition in canine and feline species. Early recognition,
diagnosis, and appropriate intervention are required to avoid disastrous consequences. Pyometra is th
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 sensitivityto bacterialandinflammatoryagentsHormonaltherapy nulliparity, andageof bitch

are the associatedsk factors. The irrational use of the synthetic progestadroxyprogesterone acetate
(MPA)for estruspreventionn thedoghasprovokedheincidenceof pyometran bitch. History of a variety

of symptoms waassociated 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 wel
collected.Theinformationwasenteredn MS Excelandpresentegsdescriptivedata.Higherrespondents
foundpyometrain bitch of agegroup?2 to 5 years. Major cliniciansfoundpyometran owned multiparous

dogs. The open type of pyometra wastimated to have a highercidence in bitches. Majaespondents
claimedthe Mongrel bree@vasfoundto havea greaterincidence opyometrathanotherbreeds A higher
incidence of pyometra in owned bitclvegsdue to the irrational use of MPA to prevent estrubitches.
Avoidingmisuse of hormonesutritional managemengndroutinecheckupsvill control theincidence of
pyometra.

Keywords: Diestrus MedroxyprogesteronacetateNulliparous,OvariohysterectomyJltrasonography
1. INTRODUCTION

Pyometra, a critical uterine disorder affecting intact diestrual bitches, poses a significant threat to canir
health and welfare. Characterized by the accumulation of pus within the uterus, tkisehftening
conditiondemandgimely recognitionaccuratadiagnosisand appropriate intervention &awoiddisastrous
consequence# 1998,a dogcensusn Nepal wagarriedout bythe National ZoonoseandFoodHygiene
ResearclCenter (NZFHRC), where the numberdafg populationgn Nepal was estimateld be nearly2

million which was 1 dog per 10 human population (Pantha et al., 2020). The population density of dog
was 2,930 stray dogs/Knandthe ratio ofstray dogs to humans wasl:4.7/Kathmandu in 1997 (Kato et

al., 2003).

Common uterine diseases in intact dogs are cystic endometrial hyperplasia (CEH), mucometra, ar
pyometraPyometras alife-threateningliseasen canineandfeline sinceearlyrecognition diagnosisand

appropriateinterventionare requiredto avoid disastrousconsequence$®yometrais the accumulatiorof

9 M.V.ScGynecologyand Obstetrics JAAS;TU,Nepall
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pus within the uterus of intact diestrual bitches (Pretzer, 2008). The complex aetiological factors o
pyometra are hormonal imbalance, the virulence of the infecting bacteria, immunity of bitch, and the
individual sensitivityto bacterialandinflammatoryagentyHagman 2004).Hormonaltherapy hulliparity,

and age of bitch are the associated risk factors (Bousquet, 1997) whereas in contrast, overt pseu
pregnancy might be a protective factor (Fidler et al., 1966). The irrational use of the synthetic progestil
medroxyprogesterone acetate (MPA) for estrus prevention in the dog has provoked the incidence ¢
pyometrain bitch. Administration of MPAstimulateshe overproduction of growth hormone, suppression

of plasma glucocorticoitevels,andtheinductionof mammarjtumors(Selmaret al.,1996). Basednthe

status of the cervix, pyometra can be categorized as open cexlosed cervix. To prevent bitch from

worsening condition (septicemia and deathglased pyometra, OVH must be done (Smith, 2006).

In pyometra (6290%) cases, Escherichia coli was isolated predominantly (Coggan et al., 2008) During
proestrusandestrus E. coli gainentrance tohe uterusstheyare natural inhabitants the vaginalWatts

et al., 1996). Other bacteria isolated are Klebsiella spp., Staphylococcus spp., Streptococcus sp
Pseudomonas spp., and Salmonella spp. (Coggan et al., dJ0@B)progesteronsensitized uterus is
suitable not only for pregnancy but also for bacterial infection since progesterone stimulates endometri
gland growth and secretion, as well as cervical closure and suppression of myometrial contraction
(Fransson & Ragle, 2003).

History of a variety oBymptomsassociated witlboth genital andextragenital lesions. lapen pyometra,

a purulent vaginal discharge is often present. Common symptoms seen are dehydration, polydipsi
polyuria, lethargy, abdominal pain, anorexia, vomiting or diarrhea, fever or hypothermia, the abnorma
color of the mucous membranes, and elevated -haadl respiratory rates (Bgrresen, 1979). The clinical
course of the disease varies from prolonged development of chronic uterine inflammation to endotoxi
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. Increase
BUN, creatinine, and hyperproteinemia are observed in pyometra. Hematological and biochemica
parameters are altered markedly in closed pyometra (Shah et al., 2017). Treatment can be done by
administration of thirtgener ati on GnRH antagoni st acyline ¢(
amoxicillin-clavulanate @ 12.5 mg/kg twice a day, orally for seven days (Batista et al., 2016). The bes
diagnostic tool is ultrasonographic imaging. An enlarged uterus is observed with a hypoechoic tubula
organ containing echogenic fluid (Gupta et al., 2013) however, sometimes pus shows a slow, whirlpoo|
like pattern(Bigliardi etal.,2004).Thechoiceof treatmenfor the majority of obstetricianss spaying.The

most effective method over the conventional open methbaparoscopic Assisted Ovariohysterectomy
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(LAOVH) for the treatment of select cases of canine pyometracaitbful case selectido improve the

success rate (BechBrichsel et al., 2016).

With this indepth analysis of pyometra in dogs, our study aims to provide veterinary practitioners and
researcherwith 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 practitioner
and veterinary officers from all over Nepal were asked to fill out the form. 32 responses were collected
Therespondents were private pet practitioners (Veterinarians), Private Clinics and Hospital, Governmen
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, AFUand other instituteand Veterinariangom different INGOsand NGOs like HART,
Animal Nepal etc. We only managed to cover 14 of the 77 distridtepal, despite our goal of covering

them all. The information was enteredVS Excel and presented as descriptive data.

3. RESULTS
3.1.Housingand Parity of dogsalong with type of pyometra

Of 31 respondents, 23 found canine pyometra more frequent in owned dogs. In comparison,
respondents foundyometra in community dogs more frequently and 2 of them received an equal
numberof dogseitherownedor communitydiagnosedvith pyometraForthe parityof dogsdiagnosed

with pyometra 19 Observanfoundpyometramorefrequentin pluriparousdogswhile anequalnumber

of respondent®ound more frequent pyometia nulliiparousandprimiparous.The highest numbegf
respondents (54.8%) had diagnosed open pyometra more frequently and the rest of them found do

with closed pyometra.

3.2. The agegroup of bitches
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The highest proportio(20/31)of respondentsbservedanine pyometra idogsaged2-5 yearswhile

the lowest proportion (4/31) observed pyometra with the age of dogs below 2 years.

Respondents

64.5%

mUpto2years m2-5years ®Aboveb years

Figurel: Respondentsbbservatiorin ageof dogdiagnosed witlpyometra
3.3.Breed ofdog

The highest proportion of respondents (18/31) found pyometra more frequent in Japanese Spit
followed by Mongrel and the least respondents had found pyometra in Collies and German

shepherds.
Respondent

70.00%
60.00% 56%
50.00%
40.00% 35.6%
30.00%
20.00%
10.00% 3.2% 3.2%

0.00% I I

Collies GermanShepherd J.Spitz Mongrel

Figure 2: Observationof respondent®n the breedof dogdiagnosedwith pyometra

3.4.Factorsassociatedvith anamnesisof pyometra

90.3%(28/31)of total respondent®oundMedroxyprogesteronacetateasthemaincausdor pyometra
while the rest found other causes including nutritional, individual immunity, pseudo pregnancy, and

hormonal imbalance during pregnancy.

3.5. Treatment Protocol Preferencein openand closedpyometra
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56.7% of total respondents preferred-preibiotic, Ovariohysterectomy (OVH), and p@sttibiotic
therapyfor openpyometravhile the sameproportionof respondentpreferredOVH andpostantibiotic
as a treatment protocol for closed pyometra in dog.

Table1: TreatmentProtocolPreferencen openand closedpyometra

OpenPyometra ClosedPyometra

TreatmentProtocol | Preferencel TreatmentProtocol Preference
Percentage Percentage

Preantibiotic+ OVH 3.3% Preantibiotic+ OVH 3.3%

OVH+ Post 40% OVH+ PostAntibiotic 56.7%

Antibiotic

Preantibiotic+ 56.7% | Preantibiotic+tOVH+ Post 40%

OVH+ Post antibiotic

antibiotic

3.6. Respondentsreferenceon Drug for the treatment of pyometra
Major respondent§51.6%) preferred the cephalosporin grouphastreatment of choice for pyometra

followed by the penicillin group, aminoglycosides, and tetracycline.

RespondentBreferenc

3.2% -3.2%

41.9%

. lAminogI cosides ®Ce halosgorin Penicillin lTetracchIine
Figure 3: Re ;%ndentsreferen e ordrug for thetreatmentof pyometra

4. DISCUSSION

In our study,the majority of respondentfounda higherincidence ofpyometran dogsat theageof 2 to 5
yearswhichis alsosimilar to the findingsof Antonovetal., 2015.Pyometran bitchesof agegreaterthan
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10 yearsf age were found (Pretzer, 2008). Our result wantrast to Smith, 2006 where the incidence

of pyometra in Beagles bitches waigher in ages greater than 4 years. The age of the bitches diagnosed
with pyometra rangefsom young ast months of age to 16 yeaskl (Baithalu, 2010). The reason behind

the age othe 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 nulliparou
which was in contrast to the findings of Smith, 2006 where a higher incidence of pyometra was found it
nulliparous bitches. There was an association between nulliparity and pyometra (Hagman, 2017). Tk
reasondehind the higlincidence of pyometrim the pluriparouslog are dugo nutritional deficiencyand

improper care and management (Hagman, 2017).

The highest proportion of respondents (18/81)nd pyometra more frequent Japanese Spitz followed

by Mongrel andhe least respondents had foynydmetra in Collies and German shepherds instuoly.

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

Retriever Terrier,Saint BernardandRottweilerdog (Antonovetal., 2015).Dueto thelargepopulationof

mongrel dogs in Nepal compared to other breeds, the incidence is high in our study.

In our study,majorrespondent®ound MPA asthe maincauseof pyometrawhosefindingsweresimilarto
Paudektal.,2023.Major respondentés1.6%)preferredhecephalosporigroupasthetreatmenbdf choice
for pyometra followedy the penicillingroup,aminoglycosidesandtetracycline Paudektal. 2023found

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 isgos. clinicians found
pyometran owned multiparousdogs. Theopentype of pyometravasestimatedo havea higherincidence

in bitches. Major respondenttaimed the Mongrel breed wésund with a greater incidence of pyometra
than other breeds. A highercidence ofpyometra in owneditches was due tine irrational use oMPA

to prevent estrus in bitches. Major respondents preferrednpif@otic, Ovariohysterectomy (OVH), and
postantibiotic therapy for open pyometra while the same proportion of respondents preferred OVH anc
postantibioticasatreatmenprotocolfor closedpyometran dogs.Morethan50%of respondentpreferred

the cephalosporigroupasthetreatment othoicefor pyometra followedy followed by penicillin group,
aminoglycosides, and tetracycline. Avoiding misuse of hormones, nutritional management, and routin:
checkupawill control the incidence obyometraProperuse ofantimicrobial agentafter anantimicrobial

sensitivity testwill control drug resistanceandalso help in the good prognosisof bitch suffering from
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pyometra. Further research, dog census, and investigagareedetb improve the status amdndition
of the dog in Nepal.
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IVSA NEPAL WILDLIFE
TRAINING 2024
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Enhancing Veterinary Education through:
“Experiential Learning in Wildlife Conservation”

IVSA MIRROR JOURNAL

DAY 1 DAY 2
Wildlife Tracking Systems Wildlife Health Assessments
Conservation Strategies g and itation Techniques ]
Ecological Principles Darting and Anmethesic Tachhigues
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Career Pathways in Wildlife Conservation
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IVSA Rampur 2023/24
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NAVIGATING THE WAY:

Ethical Considerations, Toxicologic
Perspectives, and Alternate Animal Models
in Drug Discovery.

DATE =4
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Veterinary Seminar Hall

‘ =2 ' D _ @
Reflectivi ollarAdlstnbutlo

S @ R

NAIIUNAL PUULIKY &
oAy IS A

SRl S 208 FLUID THERAPY

POULTRY DAY VIDEO COMPETITION: BASIC CONCEPT OF FLUID RESTORATION
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