


ISSN 2475-1286

VETERINARY MEDICINE
Open Journal

CONTENTS

1. Colotomy to Resolve Constipation Secondary to Spinal Cord Injury: A Case Report

– Mohammed Abdella* and Mohammedkemal M. Ame

2. Prevalence and Public Health importance of Bovine Cysticercosis in Haramaya Municipal  
    Abattoir, East Hararghe Zone of Oromia Regional State, Eastern Ethiopia

– Cheru Telila*, Jiregna Dugassa and Zerihun Mulatu

Case Report

Original Research

1-4

5-11

 Volume 7 | Number 1

3. A Case Report on Surgical Management of Dystocia in Heifers Due to Narrow Pelvis 
    and Immaturity

– Abas M. Abdula* and Ziyad M. Bilal

4. Effect of Breed and Risk Factors Affecting Conception Rate to Artificial Insemination in Dairy  
    Cows of Tullo District Western Haraghe, Ethiopia

– Endale Mekoria*, Jabessa Dhaba and Mohammedkemal M. Ame

Case Report

Retrospective Study

12-15

16-21

5. Review of Diagnostic and Vaccination Approaches of Infectious Bursal Disease of Poultry

– Guta W. Adino* and Morka D. Bayu

Review
22-28



VETERINARY MEDICINE
Open Journal

ISSN 2475-1286

PUBLISHERS

Cheru Telila, DVM, MVSc1*; Jiregna Dugassa, DVM, MVSc2; Zerihun Mulatu, DVM, MVSc3

1Department of Veterinary Teaching Hospital, College of Veterinary Medicine and Agriculture, Addis Ababa University, P. O. Box 34, Bishoftu, Oromia, Ethiopia 
2Department of Clinical Studies, College of Veterinary Medicine and Agriculture, Addis Ababa University, P. O. Box 34, Bishoftu, Oromia, Ethiopia
3College of Agriculture and Veterinary Medicine, Jima University, P. O. Box 307, Jima, Oromia, Ethiopia

*Corresponding author
Cheru Telila, DVM, MVSc  
Department of Veterinary Teaching Hospital, College of Veterinary Medicine and Agriculture, Addis Ababa University, P. O. Box 34, Bishoftu, Oromia, 
Ethiopia; Tel. +251913765416; E-mail: cheru.telila@aau.edu.et

Article information
Received: December 9th, 2021; Revised: January 4th, 2022; Accepted: January 17th, 2022; Published: January 21st, 2022

Colotomy to Resolve Constipation Secondary to Spinal 
Cord Injury: A Case Report

Case Report

Cite this article
Telila C, Dugassa J, Mulatu Z. Colotomy to resolve constipation secondary to spinal cord injury: A case report. Vet Med Open J. 2022; 7(1): 1-4. 
doi: 10.17140/VMOJ-7-160

     Copyright 2022 by Telila C. This is an open-access article distributed under Creative Commons Attribution 4.0 International License (CC BY 4.0), which allows 
to copy, redistribute, remix, transform, and reproduce in any medium or format, even commercially, provided the original work is properly cited.

1Case Report | Volume 7 | Issue 1 |

cc

INTRODUCTION

Urinary and bowel dysfunction is a condition that encompasses 
loss of  bladder and bowel control which is characterized by 

partial or complete loss of  urination and defecation or urine in-
continence. The most common cause of  constipation requiring 
surgical intervention is a prostatic disease and its sequela, and peri-
neal hernia.1 Urinary and bowel dysfunction is multifactorial that 
is mainly caused by spinal cord injury cranial or at the lumbosacral 
level. Spinal cord damage is mainly caused by traumatic injury due 
to different accidents. Traumatic injury of  the sacrococcygeal area 
occurs frequently in young cats of  either sex. This injury may lead 
to temporary or permanent urinary incontinence.2 Lumbo-sacral 
epidural injections in cats have a rare but serious potential risk of  
causing damage to the spinal cord. Development of  chronic uri-
nary retention and constipation due to decreased perineal reflex 
was reported in a cat after single epidural administration of  mor-

phine.3 Nerve injury at this point could eliminate voluntary and 
supraspinal control of  voiding which initially leads to an are flexic 
bladder and complete urinary retention, followed by the slow de-
velopment of  automatic micturition and bladder overactivity medi-
ated by spinal reflex pathways.3,4 Urinary incontinence in cats was 
also associated with a variety of  congenital and acquired disorders. 
Incontinent cats with spinal cord disorders warrant a more guard-
ed prognosis than do cats with other bladder or urethral disorders.5 
Constipation resulting from pelvic nerve damage causes increased 
resting tone of  the colon and rectum and decreased ability to evac-
uate feces. Fecal incontinence is rarely a management problem for 
the owners.2 

 In this condition, voiding is commonly inefficient be-
cause of  simultaneous contractions of  the bladder and urethral 
sphincter. Therefore, spinal cord injury can affect both urine stor-
age and voiding.4,6 Following traumatic injuries to the spinal cord, 

ABSTRACT
Urinary and bowel dysfunction is a condition that encompasses loss of  bladder and bowel control which is characterized by 
partial or complete loss of  defecation and urination. Urinary and bowel dysfunction is multifactorial and mainly caused by spinal 
cord injury at the lumbosacral level or more cranial. The present case report was aimed to show techniques and outcomes of  
colotomy to resolve constipation secondary to bowel dysfunction in a cat. A 1-year-old female cat weighing 1.3 kg was presented 
to Veterinary Teaching Hospital with a history of  anorexia dullness, abdominal distension, and absence of  defecation for the 
last 8-days. Clinical examination revealed stunted growth, poor body condition, very weak anal and pedal reflex, distended abdo-
men, dehydration, and lateral recumbency. Based on the history and clinical findings the case was diagnosed as constipation and 
exploratory laparotomy was indicated after sufficient stabilization. The caudal ventral midline was used to perform colotomy to 
remove accumulated feces. Post-operatively fluid therapy, antibiotics, laxative, and vitamins were administered accordingly. Upon 
52-days follow-up; the patient was able to pass her feces completely, while urine retention and incontinence remains unresolved. 
Therefore, the owner was advised how to apply gentle external compression of  the bladder to assist urination.
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affection of  other structures like the hind leg and tail were also 
recorded in 84.3% of  the cats.2 Occasionally there is a develop-
ment of  megacolon due to prolonged obstruction from intractable 
impaction to the rectum and colon.7 Patients that had an anal tone 
and perineal sensation at the time of  initial examination following 
injury have a higher chance of  returning to normal urinary func-
tion after treatment intervention.2 In companion animals, the char-
acteristic clinical signs of  severe and lower motor neuron spinal 
cord injury include detrusor hyporeflexia or areflexia and sphincter 
hypotonia or atonia, which can lead to increased bladder compli-
ance and constant urine leakage.6 The diagnosis of  the present case 
was based on history, clinical and physical examination of  the ab-
dominal area. The present report was aimed to show techniques 
and outcomes of  colotomy to resolve constipation secondary to 
bowel dysfunction in the cat.

CASE DESCRIPTION

History and Clinical Findings 

A one-year-old female cat weighing 1.3 kg was presented to the 
Veterinary Teaching Hospital of  Addis Ababa University with a 
history of  anorexia, dullness, and absence of  defecation for the last 
8-days. As the owner reported, when they first noted the abdominal 
distention it was recognized as she was getting pregnant. However, 
since her abdomen distention was increasing with the unexpected 
speed they started to follow other conditions and found that she 
could not defecate, lost appetite, and lost her hind leg control. As 
a result, she started suddenly falling when she was in an attempt of  
walking as usual. Additionally, the owner informed us that the cat 
has not been walking normally since her birth and she was using 
her metatarsal bone as her footpad with flexed hock joint. Clinical 
examination revealed stunted growth, poor body condition, a very 
weak anal and pedal reflex, and she was in lateral recumbency due 
to highly distended abdomen that could not allow her to stand. Ab-
dominal palpation revealed an elongated hard mass in the abdomi-
nal cavity. Other findings include a slightly pale and dry mucous 
membrane, weak and rapid pulse (140 beats/minute), moderate de-
hydration (8%), RT 36.8 °C. Based on history and clinical findings 
the case was diagnosed as constipation and exploratory laparotomy 
was indicated to resolve the problem.  

Patient Stabilization and Pre-Operative Preparation

Pre-operatively the animal has received IV 10 ml of  40% glucose 
and lactated ringer solution that was fixed at 5 ml/kg/hour for 1 
hour before surgical intervention to stabilize the patient. At the 
same time procaine penicillin G at dose rate of  20,000 IU/kg, IM 
was administered. Since the cat was weak and easily manageable, 
the caudal ventral midline was shaved and scrubbed before anes-
thetizing the animal to reduce prolonged exposure to the anes-
thetic agent.  

Anesthesia and Animal Control

The cat was premedicated with intramuscular tramadol, atropine 
sulfate, and xylazine hydrochloride @ 2 mg/kg, 0.02 mg/kg, and 
1.1 mg/kg, respectively. Then she was controlled in dorsal recum-
bency with her legs tied to the surgical table. For induction anes-
thesia, ketamine hydrochloride was given with slow IV administra-
tion at 5 mg/kg. Finally, the surgical site was disinfected aseptically 
and draped with a fenestrated sterile drape. 

Surgical Procedure and Techniques

About 6 cm long ventral midline incision was made onto the cau-
dal abdomen. The abdominal cavity was entered after incising a 
very thin linea alba. The abdominal cavity was investigated and dis-
tended urinary bladder and impacted colon were identified. Then 
accumulated urine was voided by direct gentle compression of  the 
bladder before undergoing colotomy (Figure 1A). Then the im-
pacted intestine was exteriorized from the abdominal cavity and 
the laparotomy incision was packed off  with sterile gauze to pre-
vent accidental spillage of  intestinal contents (Figure 1B). About 
a 5 cm long enterotomy incision was made on the anti-mesenteric 
border of  the colon and fecal mass at the incision site was first 
removed by holding with gauze while gentle outward pushing is 
maintained from the mesenteric side of  the colon (Figure 1C). The 
mass located proximal to the incision and in the rectum was re-
moved by gentle milking to the incision site. After removing all 
hard fecal mass, the edge of  the colotomy incision was cleaned 
with different gauze soaked in normal saline. The intestine was 
closed with a lambert suture pattern using 3-0 chromic catgut tak-
ing care of  stricture formation. Pair of  surgical gloves worn during 
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Figure 1. Colotomy in Progress Following Urinary and Bowel Dysfunction 

(A) Distended urinary bladder (B) Exteriorized impacted colon (C) Removal of fecal mass after anti- mesenteric incision  
of the colon
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colotomy was changed and laparotomy packs were removed to re-
place the intestine into its normal position and the abdominal cav-
ity was flushed with 10 ml normal saline. The abdominal incision 
was closed with a single layer of  simple interlocking suture pattern 
using the same suture material. The skin was closed with a simple 
interrupted suture using 2-0 suture silk (Figure 2A). The surgical 
procedure was completed without adding a maintenance dose.

Post-Operative Care and Outcome

Post-operatively the topical wound spray was applied on the surgi-
cal site and tramadol injection was prescribed 2 mg/kg, IM for the 
next 2-days. Intravenous fluid therapy was continued until she has 
received a total calculated fluid deficit and discontinued on the 3rd 
day since she was started drinking boiled milk. Antibiotic given 
pre-operatively was continued for 7-days. The owner was advised 
to provide liquid/soft feed for 10-days and to gradually return to 
a regular diet. Additionally, oral laxative bisacodyl 1 mg/day was 
administered after 2-days of  operation and was given occasion-
ally until the defecation difficulty was resolved. The patient was 
so alert and started feeding normally on 3rd day of  surgery. How-
ever, she was unable to use her hind legs due to previous damage 
to the spinal nerve at the lumbosacral level. Therefore, neurobion 
forte tablet was administered for consecutive 20-days as supportive 
treatment. The skin suture was removed on 18-days of  operation, 
after complete healing of  the surgical wound (Figure 2B). The cat 
was able to pass her feces completely though she can not decide 
where she has to defecate. She faced urination incontinence and 
was unable to empty her bladder. Therefore the owner was ad-
vised how to manually compress the bladder to assist urination. 
Her hind leg was showed excellent improvement and she was able 
to run, play, and hide on 52-days follow-up. Though, the problem 
of  passing feces was resolved after surgical intervention, fecal and 
urine incontinence were remain as the main problem during the 
follow-up period.

DISCUSSION

Urinary and bowel dysfunction is a common condition character-
ized by partial or complete loss of  urination and defecation or 
urine incontinence.3 This condition is multi-etiological that could 

be congenital and acquired disorders.5 The acquired disorders are 
mainly caused by spinal cord injury at the lumbosacral level.4,8 A ra-
diographic examination can be conducted to identify the presence 
of  impacted fecal material and other abdominal abnormalities.7 
Unfortunately in the current case, physical diagnosis and explor-
atory laparotomy were used to identify intra-abdominal abnormali-
ties. The present surgical procedure was performed to remove fe-
cal mass from the colon following constipation secondary to the 
unknown cause of  spinal cord injury. In recent procedures directly 
treating the primary cause of  intestinal obstruction-like1 was found 
difficult due to equipment unavailability. To resolve this primary 
cause (spinal cord injury) sacral anterior root stimulation in com-
bination with sacral deafferentation was developed. By using this 
method human patients with refractory voiding and bowel dys-
function were revealed good improvement.9 As reported by Saha 
et al,7 the cats with intestinal obstruction and found refractory to 
medical therapy were finally selected to undergo surgical interven-
tion. In the present case, medical treatment was not tried before 
surgical intervention. Because the patient cannot wait or receive 
medical treatment as her abdomen was highly distended and in a 
recumbent position. 

 In the current case report, the animal was pre-medicated 
using xylazine, tramadol, and atropine sulfate while ketamine was 
used as induction anesthesia and the surgical procedure was com-
pleted without any problem. This is almost in agreement with Saha 
et al7 work that used xylazine along with ketamine and diazepam. 
In contrary to this Song et al3 used dexmedetomidine for sedation 
while ultra-short acting non-barbiturate propofol and midazolam 
were used for induction anesthesia and lumbosacral morphine epi-
dural was used to provide peri-operative analgesia. In the present 
case, spinal cord injury was confirmed following hind limb paresis 
manifested by incoordination and urinary and fecal incontinence 
that was observed after the surgical procedure. 

 In the present case, the abdominal incision was closed 
with a single layer of  simple interlocking suture pattern since the 
cat has poor body condition and a skinny abdominal wall. Skin 
closure was made with simple interrupted suture without bury-
ing knot since the skin and subcutaneous tissue was very thin and 
does not allow subcuticular suture. The management of  persistent 
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Figure 2. Skin Suture and its Removal

(A) Simple interrupted skin closure (B) On 18-days of operation and skin suture removal
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lower urinary tract dysfunction resulted from severe thoracolum-
bar spinal cord injury can be challenging. The management of  this 
condition consists of  regular manual bladder compression that can 
result in better outcomes if  the primary cause is corrected.6 Cur-
rently, the site of  nerve injury was not identified and management 
of  urine incontinence was found difficult. Nonetheless, the owner 
was advised to manage it manually by applying gentle bladder com-
pression.

 Sacral nerve stimulation has proven to be an effective 
treatment modality for voiding dysfunctions that are refractory to 
conservative treatment, particularly for patients with urinary and 
fecal incontinence.9,11 However, if  clinical signs of  constipation 
persisted for more than 6-months it is unlikely to function normal-
ly because of  irreversible neuromuscular damage to the colon due 
to persistent pathologic dilation.7 In the present case, the problem 
of  constipation was completely resolved after surgical correction 
while fecal and urinary incontinence were continued as the main 
problem. Though skin sutures removal was possible on the 8th 
day operation as conducted by Osuna,1 currently skin suture was 
removed after complete healing on the 18th day with no surgical 
complication. Suture removal was delayed to prevent wound dehis-
cence associated with increased intra-abdominal pressure during 
manual compression of  the bladder. 

CONCLUSION 

Surgical removal of  impacted fecal mass has enabled the cat to 
void feces without any support and played a major role in the sur-
vival of  the patient. She also gradually returned to her previous gait 
after 20-days of  operation following supportive treatment. Urine 
and fecal incontinence were continued as the main challenging 
condition despite the survival of  the animal. 
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INTRODUCTION

In all parts of  the world, animal illnesses are one of  the most 
significant limitations of  increasing the productivity of  food an-

imals. Among the various parasitic diseases that impair cattle out-
put around the world, parasitism is one of  the most serious. Tape-

worms are commercially important intestinal parasites that have 
infected humans for thousands of  years all throughout the world.1 
Besides Taenia saginata causes one type of  taeniasis, while Taenia 
solium causes the other. Both infections are acquired indirectly, with 
humans swallowing parasite-infected beef  or pork. Humans are the 
definitive hosts, while cows and pigs serve as intermediate hosts.2 

ABSTRACT
Aim
This study was conducted by using the protocols of  post-mortem examinations of  meat (visual inspection) to determine the 
prevalence of  bovine cysticercosis in the cattle slaughtered at Haramaya Municipal Abattoir, Eastern Hararghe, Ethiopia and to 
determine zoonotic significance of  taeniasis.
Method
A cross-section study design was conducted from November 2020 to March 2021, based on routine meat inspection on simple 
randomly selected cattle slaughtered at the abattoir. Visual inspection of  all exposed surface was made in all active organs. They 
are shoulder muscles, hearts, masseters (cheek muscle), diaphragms, tongues and livers. This is followed by incision of  all those 
organs to be examined for Cysticercus bovis cysts. 
Results
Twenty-one (21) of  the 384 cattle examined utilizing the post-mortem examinations meat inspection methodology were positive 
for C. bovis, resulting in a prevalence of  5.5 %. The masseter muscle (11.5 %) had the highest prevalence of  cysts, followed by the 
triceps (8.3%), heart (5.8%), liver (4.8 %), and tongue (2.9 %). The sex-based prevalence rates were 10 (3.4%) and 11 (12.1%), re-
spectively. The predominance of  bodily condition was found to be good (1.3%), medium (11.1%), and bad (50 %). The prevalence 
male and female e differed substantially by organ, sex, and bodily condition (p>0.05), but not statistically significant by age of  the 
animals (young 2.8% vs. adult 6.1%) (p>0.05). Eight (20%) of  the total 40 interviewees had contracted Taenia saginata infection at 
least once in their lives. Religion showed a significant difference (p>0.05) (Christian 66.7% and Muslim 6.5%). However, there was 
no statistically significant difference in meat consumption habits (raw 31.6% vs. cooked 9.5%), sex (male 26.5% vs. female 11.8%), 
age (young 33.3% vs. adult 17.7%), educational status (illiterate 22.2% vs. elementary 14.3% vs. high school 27.3% vs. college 
16.7%) or latrine use (proper users 19.4% and non-proper users 25%).
Conclusion
This study to increasing public awareness of  the disease, as well as strict routine meat inspections, should be prioritized in order 
to decrease the parasite's impact.

Keywords
Bovine, Cysticercus bovis; Haramaya Municipal Abattoir; Prevalence; Public health.
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 Tapeworm infection has been recorded in 1500-years ago 
and the occurrence of  metacestode stage larvae (C. bovis) in cattle 
musculature causes bovine cysticercosis while the adult worm in 
human small intestine is the cause of  taeniasis. Both adult and lar-
val forms have hazardously affect health of  their respective hosts, 
either directly or indirectly accompanied with several secondary 
infections, particularly in human.3

 T. saginata is a worldwide zoonotic cestode whose epide-
miology is ethnically and culturally determined by estimation of  
50-77 million annually.4 The parasite is very common in Africa and 
endemic in central and East African countries like Ethiopia, Kenya 
and Zaire. The custom of  eating raw or undercooked beef  dishes 
such as kourt, lebleb, kiteffo and the habit of  defecating in open 
fields coupled with cattle to graze in such fields which are cause of  
cysticercosis for cattle and taeniasis for human.5 A high-prevalence 
of  human infection in different agro-climatic zones of  Ethiopia 
has been reported and estimates made by different investigators on 
the prevalence is vary widely from 2-16% to over 70%.6 

 Transmission to animals occurs by the ingestion of  food 
or water contaminated with the feces of  infected humans. Bovine 
cysticercosis is asymptomatic after development in infected ani-
mals. However, it produces irreversibly effects to the beef  cattle 
industry, when the disease is diagnosed at slaughterhouses by visual 
inspection of  specific sectioned tissues.7,8

 Humans become infected by eating raw or undercooked 
meat containing the viable cysticerci. The tapeworm develops 
within the small intestine and becomes sexually mature in about 
three months, producing gravid proglottids, which are mobile and 
either migrate from the anus of  the infected host spontaneously 
or shed in feces.9 Cysts of  C. bovis can be found anywhere in the 
carcass and viscera, but its illustrated sites are predilection like mas-
seter, tongue, heart, triceps, intercostals muscle and the diaphragm 
which organs are consumed at raw level and causes of  public 
health hazardous.10

 Haramaya district had, large head of  cattle but produc-
tion is low which may be due to parasitic diseases; among which 
bovine cysticecosis is the most important disease, causing direct 
and indirect economic loss on livestock production, particularly 
of  cattle and the parasite has public health importance.1 Howev-
er, there was no study indicating the disease in Haramaya district 
which may vary epidemiologically from one area to another. 

Therefore, the objectives of  this study were:

• To determine the prevalence of  bovine cysticercosis at the Hara-
maya municipal abattoir.
• To determine zoonotic significance of  Cysticercosis in the study 
area.

MATERIALS AND METHODS

Study Area 

The research was carried out in the Haramaya Municipal Abattoir, 

which is located in the Oromiya region’s Eastern Hararghe Zone. 
Harar is 14 kilometers away, and Finfinne is 508 kilometers away. 
According to agricultural statistics from the Haramaya district, the 
district contains 63,723 cattle, 13,612 sheep, 20,350 goats, 15,978 
donkeys, 530 camels, and 42,035 chickens. The district’s produc-
tion system is a hybrid. It is located at a height of  1600-2100 me-
ters above sea-level, with an average yearly temperature of  18 °C 
and a relative humidity of  65%. The area receives roughly 900 mm 
of  rain per year on average, with a bimodal distribution pattern 
peaking in mid-April and mid-August. It is situated at 41° 59’ 58” 
north latitude and 9° 24’ 10” south longitude.11 

Study Population

The study was conducted on the local breed of  cattle coming to 
the Haramaya municipal abattoir which were reared under semi-
intensive and extensive farming system. Different risk factors were 
considered like sex, age, body condition and organ affected. Ex-
amination and evaluation of  body condition were accomplished 
during ante-mortem examination. They were classified as poor, 
medium and good by observing the body condition of  the animals 
in the field according to the method described by Nicholson et al.12 
The ages of  animals were also estimated by the dentition method.13 

Study Design and Sampling Strategy

Cross-sectional study was used to know the prevalence of  bovine 
cysticercosis. The study was based on routine meat inspection on 
simple randomly selected cattle slaughtered at the abattoir. Visual 
inspection of  all exposed surface was made in all active organs. 
They are shoulder muscles, hearts, masseters (cheek muscle), dia-
phragms, tongues and livers. This is followed by incision of  all 
those organs to be examined for C. bovis cysts. 

 Moreover, a cross-sectional study was conducted by a 
structured questionnaire survey to assess the prevalence of  T. 
saginata and associated risk factors. 

Sample Size Determination

The number of  animals required for the study was determined us-
ing the formula given by Thrusfield14 for simple random sampling, 
by using 95% level of  confidence, 50% expected prevalence and 
0.05 desired absolute precision.

           1.962 Pexp (1-Pexp)
     n= 
           d2

     Were as: n=numbers of  individuals to be sampled.
     Pexp=expected prevalence
     d2=desired absolute precision
     1.96=95% confidence level

 There was no previously obtained data on the prevalence 
of  C. bovis in extensive cattle production system in the study area. 
Therefore, an overall mean expected prevalence of  50% (0.5) was 
used with desired absolute precision of  ±5%. Accordingly, 384 
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heads of  cattle were sampled in the study.

Study Methodology

Active abattoir survey: The explanatory variables considered are 
age, sex, body condition and species of  animal. The animals were 
examined before slaughter (ante-mortem inspection) and after 
slaughter (post-mortem inspection). During ante–mortem exami-
nation each animal was marked for identification by writing a code 
on its head by using un-washable ink and the tagged number of  
each animal was recorded. Ante-mortem examination on individ-
ual animal was done for the assessment of  body condition, age, 
sex and species. During post-mortem inspection, examination of  
muscles and different organs for the presence of  cysts was under-
taken by incisions. Each individual was examined based on routine 
meat inspection on randomly selected cattle slaughtered at the ab-
attoir for the presence of  C. bovis in organs like Masseter, tongue, 
heart, triceps, intercostals muscle and the diaphragm. Post-mortem 
inspection is the most common method in use to detect bovine 
cysticercosis.

Questionnaire surveys on taeniasis: Questionary survey was used 
to collect data regarding human taeniasis by visiting hospital 40 
patient in Haramaya town by using questionary servey. The poten-
tial risk factors of  taeniasis such as habit of  raw meat consump-
tion, age, sex, religion, occupation, educational levels, presence and 
usage of  sanitary facilities especially toilet and knowledge of  T. 
saginata was assessed.

Data Analysis

Abattoir data and questionnaire collected were entered to Micro-
soft Excel spreadsheet and analyzed by using statistical package 
for the social sciences (SPSS) version 20 software. Associations 
between each factor were determined by using Chi square test (χ2). 
A statically significant association between variables exists when 
p<0.05 and at 95% confidence level (CI).

RESULTS

Out of  the total 384 cattle examined, 21 were found positive for 
the presence of  C. bovis with overall prevalence of  5.5%. There is 
no statistically significant difference (p>0.05) in the prevalence of  
cysticercosis between the age groups. Analysis of  the active abat-
toir survey proved that there is statistically significant difference 
between sex groups (p<0.05) as well as between body condition 
(Table 1).

 An association with regard to the anatomical distribution 
of  Cysticercus cysts in the inspected organs showed statistical sig-
nificance. Out of  single organ, the maximum intensity of  infec-
tion was observed in masseter muscle followed by tongue and liver, 
11.3%, 1.6% and 1.3% respectively. The cyst found in more than 
one organ, the maximum intensity were found in liver and masse-
ter muscle (37.5%) followed by triceps muscle and tongue (8.3%), 
head and heart (5.8%) (Table 2).

Questionnaire Survey on Taeniasis  

Of  the total 40 interviewed respondents who participated in this 
study, 20% (8/40) had contracted T. saginata infection at least once 
in their life time, of  which, 17.5% and 2.5% reported using mod-
ern drugs and traditional drugs, respectively. The majority of  the 
respondent had an experience of  raw meat consumption as a result 
of  traditional and cultural practice. 

 The analysis of  the risk factors showed a significant dif-
ference (p<0.05) in the prevalence of  taeniasis with religion, but 
there was no significance difference between age, sex, educational 
status, address, habit of  eating meat and latrine using behavior of  
the respondents (p>0.05) (Table 3).

DISCUSSION

In the current study, the overall prevalence of  bovine cysticercosis 
was 5.5%. This is comparable with finding of  Gomol et al,15 (3.6%) 
and Megersa et al,16 (4.4%) in Jimma Municipal Abattoir as well 
as result by Dawit17 (4.9%) at Gondar. However, this was lower 
than findings reported by Abunna et al,18 (26.3%) in Awassa, 
Hailu19 (17.5%) in East Shoa, Getachew20 (13.8%) in Debre Zeit, 
Regassa et al,21 (13.3%) in Ahmed22 (21%) in Nekemte abattoirs. 
This difference might be because most of  the animals slaughtered 
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Table 1. Prevalence of Bovine Cysticercosis on the Basis of Sex, Age and Body Condition 

Varaible Animals 
Examined Positive Prevalence 

(%) χ2 p-value

Sex

Male 293 10 3.4

10.1 0.002Female 91 11 12.1

Total 384 21 5.5

Age

Young 71 2 2.8

1.2 0.15Adult 313 19 6.1

Total 384 21  5.5

Body Condition

Good 229 3 1.3

24.8 0.00
Medium 153 17 11.1

Poor 2 1 50

Total 384 21 5.5

Table 2. Frequency Distribution of C. bovis in Different Organs and Tissues 
of Affected Animals 

Organ infected  No. of 
Infection Percent (%) χ2 p-value

Liver 1 1.3

30.6 0.00

Tongue 2 1.6

Masseter muscle 12 11.3

Liver and masseter 3 37.5

Triceps and tongue 1 8.3

Head and heart 2 5.8

Total 21 5.5
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in the abattoir were brought from fattening systems flourishing 
in different district of  east Hararghe zone in which animals from 
such are less exposed for eggs of  C. bovis as they graze on relatively 
clean pasture and restricted indoor husbandary system used by 
Hararghe farmers.23

 The prevalence of  this study is also lower than to some 
reports from African countries, such as 20% in Senegal, 27% in 
Tanzania and 38-62% in Kenya Opera et al.24 Similarly, Opara et 
al,24 had reported prevalence of  26.2% from slaughter animals 
in Nigeria. Conversely, lower prevalence was reported from 
developing countries, such as 0.26% in Croatia (Zivkovic et al,25 
0.48-1.08% in Germany Abuseir et al,26 and 0.9% in Suarez et al).27

 The different prevalence reported in these studies might 
be due to diagnosis of  bovine cysticercosis by meat inspection 
underestimates the true prevalence, especially when infection 
is light Dorny et al.9 The higher prevalence of  cysticercosis in 
developing countries might indicate poor sanitary infrastructure, 
low awareness and improper disposal of  sewage, which also 

pertains to Ethiopia, where the widespread habit of  eating raw 
meat is an additional important risk factor. 

 In Ethiopia, available literature reveals different 
percentages of  cattle positive for C. bovis. Tembo28 found 
70(3.11%) out of  2250 randomly selected adult of  bovine 
carcasses in the central highlands (Akaki, Debrezeit, Nazereth) 
positive for cysticercosis. Similarly, in Gondar area, the prevalence 
of  C. bovis was reported to be 9.7% and 4.9% by Demissie29 and 
Hailu19 respectively. In contrast to low prevalence reported above, 
such studies in export abattoirs like Mojo, ELFORA, Dukem and 
Luna revealed a comparatively higher prevalence was reported as 
17.9%, 13.6%, 19.2% and 27.6% respectively.30 In Amhara regional 
state, Kebede31 reported (18.49%). These reports indicate variation 
in the prevalence within Ethiopia. Difference in the prevalence 
of  cysticercosis within a country probably reflects the difference 
in the expertise/or diligence of  meat inspectors. The high 
prevalence reported in modern and export abattoirs may be due 
to a thorough meat inspection by incising all organs and muscles 
and also inspectors in such abattoirs are more experienced and 
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Table 3. Association between Prevalence of Human Taeniasis with Risk Factors in Haramaya Town

Varaible Interviewed People No. of Infected Prevalence (%) χ2 p-value

Sex

Male 23 6 26.1

1.25 0.18Female 17 2 11.8

Total 40 8 20

Age

Young(1-20) 6 2 33.3

0.78 0.26Adult(>20) 34 6 17.7

Total 40 8 20

Education Status 

Illiterate 9 2 22.2

0.72 0.87

Elementary 14 2 14.3

High school 11 3 27.3

College 6 1 16.7

Total 40 8 20

Address 

Rural 12 1 8.3

1.46 0.19Urban 28 7 25

Total 40 8 20

Religion

Christian 9 6 66.7

15.8 0.001Muslim 31 2 6.5

Total 40 8 20

Meat Eating Habit

Raw 19 6 31.6

3.03 0.07Cooked 21 2 9.5

Total 40 8 20

Use of Latrine

Proper 
User 36 7 19.4

0.69 0.43Non proper 
user 4 1 25

Total 40 8 20
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also have awareness to the economic importance of  C. bovis in the 
exportation Gracey et al.32

 In the present study there is statistically significant 
difference (p<0.05) between both sexes (male 3.4%, female 12.1%) 
and this is in contrary with report of  Gomol et al,15 Kebede,31 Jemal 
et al33 and of  Garedaghi et al.34 The possible reason is that, the 
sample size of  female cattle is not comparable to that of  male cattle 
slaughtered at Haramaya municipal abattoir. Prevalence based on 
body condition were (1.3%), (11.1%) and (50%) in good, medium 
and poor, respectively which has significant difference (p<0.05). 
This is contrary with report by Abunna et al.18 The reason might 
be due to sample size of  medium body condition slaughtered is 
greater and/or immune system of  poor body condition animal is 
weak and easily exposed to infection. 

 In current study there is no statistically significant 
difference (p>0.05) between age group (young 2.8% and adult 
6.1%). It agrees with observation by Hailu19 and Tembo28 but not 
in agreement with report of  Gomol et al,15 and Jemal et al33 The 
possible explanation for this might be that young animals have 
close susceptibility due to poor immunity. Animals brought to the 
abattoir are in the same age group that means nearly adult and also 
the sample size is a factor for its insignificancy. 

 The study also revealed that the highest prevalence of  
cysts was found in the masseter muscle (11.5) followed by triceps 
(8.3), heart (5.8), liver (4.8) and tongue (2.9) as observed on Table 2. 
This finding is in agreement with the reports of  Amsalu,35 Dawit17 
and Opara et al.24 Report by Wanzala et al,8 indicates C. bovis are 
commonly found in muscles of  mastication, particularly masseter 
muscles, shoulder muscles, heart, tongue, and occasionally in liver, 
lungs and lymph nodes. The variations in anatomical distribution 
depend on a number of  factors, such as blood kinetics and animals’ 
daily activities.

 Human taeniasis was a health problem in the study 
area with prevalence of  20%. The occurrence of  the disease had 
significant association (p<0.05) taeniasis, prevalence was higher 
among the Christian community than Muslims. This might be 
because of  raw meat consumption is not common in Muslims as 
in Christians and Christians also celebrate several annual festivals 
with the tradition of  raw meat consumption, which was in agree 
with reports by Abunna et al,18 and Hailu.19 

 Non-statistical variation between people and different risk 
factors were as follows; Prevalence with educational backgrounds 
was 22.2%, 14.3%, 27.3% and 16.7 in illiterate, elementary, 
high school and college, respectively. This might be because 
of  the deeply rooted tradition of  raw and undercooked meat 
consumption regardless of  the educational level status. Association 
between human taeniasis and sex was 26.5% in male and 11.8% 
in female. The higher prevalence of  taeniasis among male could 
be due to economic reasons and cultural practices in that male do 
not prepare their dish at home, rather consume at restaurants and 
butcheries. This study also indicate higher prevalence of  Taeniasis 
among individuals who often consume raw meat than those with 
less frequent raw meat consumers (31.6% and 9.5% raw and 

cooked meat consumers, respectively) and use of  latrine (proper 
users 19.4% and non-proper users 25%) indicate being higher in 
non-proper latrine users similar with Magarsa et al.16 But disagree 
with Magarsa et al,16 Age wise prevalence was 33.3% in young and 
17.7% in adult, the reason associated with children play outdoor 
with in contaminated soil and pasture and feed most of  the time 
without washing their hand unless their families control them. 
Bovine cysticercosis/teniasis is a serious illness in both bovine and 
human populations, according to the current study. The disease 
causes financial losses due to the rejection of  infected organs and 
the degradation of  carcasses, as well as the high costs of  human 
treatment. As a result, regular meat inspections should be done 
to ensure that contaminated carcasses and organs are rejected 
appropriately.

CONCLUSION AND RECOMMENDATION 

Both the active abattoir and the questionnaire survey concluded 
that bovine cysticercosis caused by C. bovis/T. saginata is a major 
livestock disease that causes human health problems in Haramaya 
and the surrounding district areas. This is linked to risk factors 
such as raw meat consumption, incorrect bathroom usage, and 
a lack of  other hygienic measures. According to the findings, 
the condition mostly affects the mastication muscle, resulting in 
significant production losses.

The following recommendations were made based on the aforesaid 
conclusion.

• Strengthening training should raise public understanding about 
the disease’s importance and impact on health.
• Lessen the disease’s impact on humans and animals, there should 
be strong and tight collaboration between medical and veterinary 
professionals.
• Sewage disposal and latrines should be well-designed.
• Strict routine meat inspection is required, as well as a 
comprehensive examination of  all organs for cyst.
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INTRODUCTION

Dystocia is a condition in which parturition is delayed or dif-
ficult. It’s the dam’s inability to give birth to her young on her 

own.1 Dystocia is caused by congenital or acquired abnormalities 
of  the pelvis, cervix, vagina, or vulva. Pelvic abnormalities, vulvar 
or vaginal stenosis, neoplasms of  the vagina and vulva, vaginal cys-
tocele, inadequate cervical dilatation, uterine torsion, and ventral 
displacement of  the uterus can all cause constriction/obstruction 
of  the birth canal.2 Small pelvis, exostoses or pelvic deformities, 
pelvic fracture, osteomalacia, and hypoplasia of  the vagina and 
vulva are some of  common pelvic abnormalities that can cause 
dystocia.2-4 Hereditary reasons of  pelvic defects, such as tiny size 
and insufficient pelvic ligament development, or small breeds with 
outsized fetuses, are other causes of  dystocia due to a narrow or 
defective pelvis. The presence of  a small bony pelvis was identified 
as a symptom of  sacral luxation or displacement.3,5 added to the 
genetic cause of  a small-size pelvis.5 The rate of  occurrence of  
dystocia is closely related to the maturity of  the dam. It is widely 
accepted that heifers calving at roughly two years of  age have dif-
ficulty delivering the calf, even with good feeding and treatment. 
Often, intervention is required to save the life of  the calf  and/or 

cow. When a heifer can give birth to a calf  without assistance, how-
ever, it is common to notice that labor lasts longer than in older 
cows.6 Early heifer breeding, breeding of  underdeveloped heifers, 
and breeding of  heifers and calves with pelvic fractures can result 
in a smaller mother’s pelvis, resulting in dystocia at parturition.3 
The dimensions of  bony pelvis are too small to allow passage of  
the fetus.7 Feto-maternal dystocia is caused by circumstances such 
as feto-pelvic disproportion, in which the foetus is either too large 
to travel through the birth canal or the dam’s pelvis is too narrow 
to allow easy foetal ejection after parturition.8 In such dystocia, 
parturition may not proceed over first stage, as the chances of  calf  
being struck in the pelvic inlet are more. Surgical intervention is 
the only way to opt for delivering the calf, as forced traction may 
endanger life of  both dam and calf.4,9 There are various reasons 
for performing a caesarean section (C-Section), including maternal 
and fetal reasons. Immature heifers, pelvic abnormalities, failure 
of  cervical dilation, uncorrectable uterine torsion, uterine tear, 
and prepartum paralysis are among the maternal indicators. When 
compared to multiparous cows, the risk factors in cattle are raised 
when the heifer is less than two years old.10 A case of  dystocia due 
to narrow pelvis associated with immaturity in heifer and its suc-
cessful surgical management is presented in this report.

ABSTRACT
Narrow pelvis is characterized as an insufficient maternal bony pelvis that does not allow for fetal transit due to a variety of  fac-
tors. Animal immaturity is one of  these reasons. This communication was written with the goal of  documenting surgical manage-
ment of  dystocia and its impact on a two-year-old heifer who was with a full-term pregnancy. A vaginal delivery was tried but 
failed due to the narrow maternal pelvis. To avoid any post-operative problems, the surgical management was carried out under 
strict aseptically. A volume of  30 ml 2% Lidocaine Hydrochloride was infiltrated on left flank with inverted L-block techniques. 
While the cow was on her right lateral recumbency. The uterus was emptied of  a deceased fetus but fetal membrane with the intact 
umbilical cord was returned back to the womb. Suturing was done using standard surgical procedures, and post-surgical care was 
followed-up for ten-days. The heifer was successfully rehabilitated.
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CASE HISTORY AND FIELD EXAMINATION 

On Friday, September 17th, 2021 at midday, the farmer was called 
to Bedeno Veterinary Clinic and complained that his two-year-old 
(2-years-old) heifer, with full term of  pregnancy, had been unable 
to deliver a fetus since yesterday mid-night. The owner said that he 
and other locals attempted unsuccessfully to birth the fetus. The 
vets traveled by a motorcycle and arrived at the scene. The vets 
continued to examine the cow and upon field examination, the 
rectal temperature was 38.80 °C, and tachycardia (130 beats per 
minute) and dyspnea (16 breaths per minute) were present. There 
was a rupture of  water bag, swelling of  vulva, absence of  strain-
ing, abdominal distension. The heifer was recumbent and unable 
to stand. After the external genitalia was washed with water and 
soap solution, then cleaned with savlon (Cetrimide 3%+chloro-
hexidine gluconate 0.3%), solution (by disolving 250 ml of  Savlon 
with 1000 ml of  warm water) and sugar solution (500 grams of  
sugar disolved with 250 ml water) was made and added to the vulva 
to remove water content from swollen vulva to ease manual manip-
ulation. Here, sugar is not a standard treament for dystocia but the 
vets were used in reduction of  water from swollen vulva. Accord-
ingly, the water content was drained and the swollen vulvar size was 
reduced. After the vulvar edema was reduced and lubricated with 
100 ml of  paraffin oil, per-vaginal delivery was attempted but failed 
because the maternal bony pelvis was very narrow. Locals damaged 
the calf ’s lower mussle while attempting to remove the fetus before 
the veterinarian team arrived. Even fetotomical birth was impos-
sible because the recognized or palpable or reachable part of  the 
fetus was only the fetal mussle. Only C-Section was left as a final 
resort to save the heifer. As there was no operation room built in 
the field, the place (floor) where the cow had been recumbent (just 
nearby the cow) was covered by polyvenyl plastic material (4 m×5 
m) about the area of  20 m2 and with the help of  many assistances, 
the heifer was moved on the plastic. Additinally, tent was made 
over the recumbent cow from the same type of  material with the 
same area coverage. So, by doing this the surgical procedure was 
conducted under aseptic nature. 

SURGICAL MANAGEMENT

The surgical site was prepared aseptically on the left flank region 
after the cow was secured by tying legs front and back and placed 
on its right lateral recumbency. Then, using an inverted L-block 
approach, 30 ml of  2% lidocaine hydrochloride (2% Lignocaine 
20 mg/ml, Scott-Edil pharmaceutical Cot. Ltd, India) was injected 
subcutaneously to generate a wall of  analgesia encircling the opera-
tive field. Here, the vets do not want to give full dose of  lignocaine 
beacause of  the increased heart rate and decreased respiration rate. 
This may cause unwanted negative effect on compromised animal. 
A surgical blade was used to make a 45 cm long vertical incision 
on the skin. To reach the uterus, the dissection continued through 
subcutaneous tissues, all abdominal muscle layers, and the perito-
neum. Subsequent to incision of  uterus, the dead fetus was discon-
nected from the intact umbilical cord and taken from the womb 
(Figure 1A). The fetal membrane with the intact umbilical cord 
were left behind in the uterus. the The uterus was dusted with pro-
caine penicillin G powder (Fortified Procaine Pencilline 400,000 
I.U., CSPC Zhangnuo Pharmceutical (Shijiazhuang Co., Ltd, Hebei 
Province, China) and sutured in two layers using absorbable catgut 

size 2 (6 m) (Shandong Sinorgmed International Co., Ltd, China) 
in an inversion (Lambert) pattern. The peritoneum was sutured 
with absorbable catgut sutures in a basic continuous suture pattern 
(2-0). Interlock pattern with chromic catgut size (3-0) was used to 
seal the abdominal wall (Assault suture, Switzerland). Finally, us-
ing nylon size (2-0) the skin was closed using a simple interrupted 
suture procedure (Figure 1B). Antibiotics injection (Penstrip 400, 
a combination of  Procaine penicillin G 200,000 IU and dihydro-
streptomycin sulphate 200 mg at a dose of  1 ml/20 kgs (15 ml/ 
300 kgs body weight, IM), Interchemie Werken, Holland product, 
Western Australia, Australia) for 5 consecutive days, oxytetra-
cycline aerosol wound spray (oxy voicid 3.58%, provet, Ankara, 
Turkey) was sprayed on surgical wound of  operated heifer once a 
day until complete healing, along with multivitamin (Introvit, dose; 
10-15 ml for cattle, Interchemie Werken, Holland product, West-
ern Australia, Australia) injection were all used as post-operative 
managements. After 5-hours of  operation, the fetal membrane was 
expelled through birth canal spontaneously. The skin sutures were 
removed on the 20th day after the operation, the wound had healed 
and was quite active (Figure 1C). The heifer recovered completely 
without any post-operative difficulties and now looks like the one 
in the picture (Figure 1D). The owner was advised to closely moni-
tor the cow and giving good nutrition and bedding (cleaning of  
cow pen and making comfortable) to facilitate wound healing. The 
day of  operation was too cold. So, the owner was also advised to 
provide charcoal heat/wood fire in the cow pen so as to resist the 
cold weather. 
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Figure 1A. Dead Fetus Taken Out from Womb 

Figure 1B. Simple Interrupted Skin Suture 

Figure 1C. The Healed Wound on 20th Day 
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DISCUSSION

Dystocia was caused in this case by a constricted pelvis as a result of  
the heifer’s immaturity, which may have been avoided with adequate 
reproductive care. Heifers are more susceptible to dystocia than 
cows because they are smaller. The heifer was about two-years-old 
(its pelvic bone had not fully formed) and was housed with the 
rest of  the cattle herd. This resulted in early mating, which made 
calving difficult. The current case report adhered to the following 
guidelines11: in that the size of  heifers at breeding should attained 
the average size of  mature cow weight, with a minimum of  60%. 
Otherwise, it is pre-disposed to calving difficulties. This case report 
was communicated with12 Primiparous cows had a smaller pelvic 
area, lower live weight, and more difficulties calving, according to 
the study. Manual delivery was impossible due to the narrowness 
of  the maternal bony pelvis (pelvic cavity). This case had a lot in 
common with3 who reported that, if  the birth canal is too narrow, 
it is advised to optics for C-Section. Thus, surgical management 
of  the case was the last option. After aseptic preparation of  the 
animal, local analgesic agent is deposited in the form of  an inverted 
L to create a wall of  analgesia enclosing the surgical field. This 
presentation was agreed with Hendrickson13 in the usage of  local 
analgesic. Accordingly, the case was managed surgically while the 
heifer was on right lateral recumbency. This case study was related 
with a report of  Kolkman14 and Masterson15 who described that 
recumbent left paralumbar celiotomy approach in a recumbent 
animal is most suitable in case of  cow that is not able to stand for 
the C-Section throughout the procedure. Following subcutaneous 
administration of  analgesia, surgical intervention was made via 
left oblique paralumbar fossa. After removal of  the fetus, fetal 
membranes were not loosed, so returned back into the uterus. 
The uterus was covered with procaine penicillin G and sutured in 
two layers using absorbable catgut size 2 in an inversion (Lambert) 
pattern. Abdominal wall was closed using interlock pattern with 
chromic catgut size (3-0) followed by subcutaneous suturing by 
chromic catgut (1-0) and Oxytetracycline wound spray smeared on. 
Finally, the skin was closed routinely. As described by Fesseha et al16 
for early recovery and positive outcomes of  the surgical procedure, 
the wound should always be managed and regularly monitored for 
the fast healing process. Hence, post-operative care was followed-
up. As result the animal was recovered completely on 20th days 
of  operation. Here, the main goal of  C-Section was to save the 
heifer only because the fetus was already died. In conclusion, 

mating of  immature animals is one of  a cause of  dystocia. Surgical 
management (C-Section) is a live saving obstetric method if  it is 
done early. So, it recommended that mating of  immature animals 
should be avoided and every dystocia case should be presented to 
the veterinarian for early interventions.

CONCLUSION 

A 2-year-old heifer with a full-term pregnancy was presented 
with dystocia in the current case report. The altered vital organs 
indicators were tachycardia and dyspnea, according to a field 
examination. However, the temperature of  rectum was within the 
biological range. There was also a ruptured water bag, no straining, 
vulva edema, and abdominal distension. The case was identified 
as dystocia due to a constriction of  birth canal linked to the dam’s 
immaturity based on the history and vaginal inspection. After the 
failure of  vaginal birth, C-Section was performed using normal 
techniques, with aseptic procedures and post-operative care being 
thoroughly monitored. As a result, the cow was fully recovered. 
The owner was advised not to mate or inseminate juvenile animals 
or those who have a pelvis that is either tiny or too narrow. Local 
attempts should be ignored and it is preferable to consult a 
veterinarian as soon as possible once it occurs.
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Figure 1D. Completely Healed Heifer (2-Years-Old)
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INTRODUCTION

Animal production has an important role to play as food of  
animal origin representing approximately one-sixth of  food 

energy and one-third of  the human food protein on a global basis. 
In this ratio, the formidable role that milk and its products play in 
human nutrition has made scientists to play a pivotal role in devel-
oping technologies to improve the reproductive efficiency in dairy 
cattle, in turn to increasing the efficiency and profitability of  milk 
production.1 Among these technologies, artificial insemination has 

become one of  the most important techniques ever devised for the 
genetic improvement of  farm animals.2 It is the manual placement 
of  semen in the reproductive tract of  the female by a method other 
than natural mating, and it is among the group of  technologies 
commonly known as assisted reproduction technologies (ARTs), 
where by offspring are generated by facilitating the meeting of  
male and female gametes.3 Semen collected from the bull is deep 
frozen and stored in a container with liquid nitrogen at a tempera-
ture of  -196 °C made for use.3

ABSTRACT
Aim
This study was conducted using the questionnaire method to assess the effect of  breed and factors affecting conception rate on 
artificial insemination in dairy cows in Tullo district, Western Haraghe, Ethiopia.
Methods
A follow-up study design was conducted from December 2018 to June 2019 to determine the effect of  breed and factors affecting 
conception rate to artificial insemination in dairy cows, taking breed, age, parity, body condition and timing of  insemination as 
risk factors. The demographic factors were recorded by interviewing the owners. Most of  the cows were examined for pregnancy 
diagnosis by rectal palpation of  the genital tract at 60-80-days post-artificial insemination. 
Results
Out of  114 artificially inseminated cows/heifers, 59 became pregnant, giving an overall first service conception rate of  51.8%. 
Although the breed, age, parity and body condition score did not affect the conception rate significantly, the pregnancy rate was 
better in the cross-breed (62.5%), in cows of  5-7-years of  age (54.6%), in cows of  parity 2-3 (59.2%) and in cows of  good body 
condition score (57.7%). The conception rate in cows inseminated at 12-18-hours after the onset of  estrus was significantly higher 
(62.3%) than those inseminated after 18-hours (31.2%) and before 12-hours (52.4%) after the onset of  estrus. Therefore, cows 
with good body condition score (BCS) and artificial insemination (AI) service at 12-18-hours after the onset of  estrus are the best 
choice of  selection for obtaining the best result in the first service conception rate to AI in dairy cows/heifers.
Conclusion
This study reveals that the conception rate was influenced by the time of  AI, so awareness should be given to cattle owners, as 
they should give AI for their cattle at optimum time within 12-18-hours after onset of  heat sign. 

Keywords
Artificial insemination, breed, conception rate, Tullo district.
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 In Ethiopia, artificial insemination (AI) was introduced 
in 1938 in Asmara, then part of  Ethiopia, which was interrupted 
due to the Second World War and restarted in 1952.4 The National 
Artificial Insemination Centre (NAIC) was established in 1984 to 
coordinate the overall AI operation at the national level.5

 The efficiency of  AI service in the country, however, has 
remained at a very low-level due to the low accessibility of  infra-
structure, management (such as methods of  husbandry, feeding, 
estrus detection, semen handling and transition cow management), 
and financial constraints, as well as poor heat detection, improper 
timing of  insemination and death of  embryos6,7 Cattle breeding is 
mostly uncontrolled in Ethiopia, making genetic improvement dif-
ficult, and an appropriate bull selection criteria have not yet been 
established.8 In the case of  technical, financial and managerial 
problems.9,10

 The total cattle population for the rural sedentary areas 
of  Ethiopia is estimated at 55.03 million, of  which 55.38% are fe-
males, of  which 6,675,466 and 10,731,656 were dairy and milking 
cows, respectively.11 With an average lactation length of  6-months 
and an average daily milk production of  1.67 litres per cow, the 
total milk produced during the year 2015/16 was recorded to be 
3.06 billion liters.12 This shows unsuccessful cross-breeding work. 
Therefore, Ethiopia needs to work hard on improving the work of  
productive and reproductive performance improvements of  cattle 
through appropriate breeding and related activities.12 

 The conception rate was influenced by cattle rearing sys-
tems (intensive vs. extensive), the purpose of  rearing cows, and 
poor heat detection rate to AI.13 Furthermore, the parity, breed, 
body condition, time of  insemination, and age of  the cows insemi-
nated were also found to affect the conception rate to AI.14 

 The effects of  age, parity and breed of  the cows on con-
ception rate and number of  services required per conception are 
poorly documented with respect to Ethiopia despite having a many 
dairy and draught farms. In the study area, the success rate of  AI 
and factors affecting the conception rate have not yet been deter-
mined and documented. Therefore, the current study was under-
taken with the following objectives: To estimate the conception 
rate to AI with frozen semen, and determine the effect of  breed, 
age, parity, body condition scoring and time of  insemination on 
conception rate.

MATERIALS AND METHODS 

Study Area

The study was conducted in Tullo district, Oromia Regional State, 
Ethiopia, from December 2018 to June 2019. Tullo district is lo-
cated in the West Hararghe zone of  the Oromia regional state. The 
district has a daily mean temperature ranging from 18 °C to 26 
°C and a mean annual rainfall ranging from 550 mm to 800 mm. 
The agro-ecological zones of  the district are highland (dega) 40%, 
medium high land (Weyna dega) 57% and kola 3%. The district 
has an altitude ranging from 1500 meters to 2500 meters above 
sea level and the relative humidity ranges between 22 and 65%. 

The livestock populations of  the district are 125,915 cattle, 37,973 
goats, 13,177 sheep, 171,499 poultry, 5,905 donkeys, 338 horses 
and 274 mules.15 

Study Population

The study population was represented by smallholder dairy owners 
who were beneficiaries the of  artificial insemination service, and all 
animals were artificially served during the study period in Tullo dis-
trict. In the rural areas, mainly local Zebu breeds are found grazing 
on communal land under a traditional extensive animal husbandry 
system, while cross breed cows (HF×Local Zebu, Jersey×Local 
Zebu) were housed and fed with a cut and carry system.

Study Design

A follow-up study design, was carried out to determine the rate 
of  conception and the effect of  breed and other major factors af-
fecting the conception rate to artificial insemination in dairy cows 
from December 2018 to June 2019 in Tullo district, West Hararghe 
zone. A retrospective study was also used to collect data from AI 
service records from 2015 to 2018. In the follow-up study, 114 ani-
mals were followed at the Tullo District veterinary clinic and house 
hold level by telephone calls to AI technicians.

Study Methodology

Semi-structured questionnaires were prepared in a format pre-
designed to collect relevant data on the status of  the animal, AI 
services and interviews with to owners of  each cow/heifer receiv-
ing AI services during the study period and with AI technicians 
directly involved in the inseminations were made. Individual ani-
mal data, such as age, body condition, parity, breed, and time of  
AI from onset heat, were recorded, and the conception rate of  
inseminated animals was determined. The body condition score 
(BCS) of  inseminated cows was determined by estimation accord-
ing to the methods described by Nichonlson et al16 and the ages 
of  cows were determined by the statement of  Cringoli et al.17 The 
cows were inseminated between 6-24 h of  onset of  heat; history 
obtained from the owners. A standard semen handling and insemi-
nation procedure recommended by International Atomic Energy 
Agency (IAEA)18 was used to inseminate the studded cows/heif-
ers. All inseminated cows were checked for the presence or absence 
of  oestrus signs in the next cycle post-AI by telephone call-up to 
the owners. Only first-service pregnancies were was included in 
this study. Most of  the animals under this study were subjected to 
pregnancy diagnosis per rectum after 60-90-days post-AI, some by 
visiting the owner’s house and some at the Hirna Veterinary Clinic, 
where animals are brought by the owners.

Data Analysis

The data collected using the questionnaire were checked for errors, 
incomplete and inconsistencies were corrected when possible and 
removed otherwise. After complete check-up, the data were coded 
and entered into Microsoft Excel and transported to STATA Ver-
sion 12. Descriptive statistics such as frequency or percentage were 
used to summarize the data as needed. The chi-square (χ2) test was 
computed to determine the association of  risk factors with target 
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variables of  interest. The variation between variables was consid-
ered significant when the p value was less than 0.05.

RESULTS

Out of  114 artificially inseminated cows/heifers, 59 became preg-
nant, giving an overall first service conception rate of  51.8%, of  
which 48.9% were local cows and 62.5% were crossbred cows re-
spectively with a non-significant difference. Out of  a total of  21 
cows/heifers, 11 (52.4%) were found to be pregnant when AI was 
performed during the period of  less than 12-hours after the onset 
of  estrus. A total of  61 animals, 23 (37.7%) were found to be non-
pregnant when AI was performed during the period of  12-18-hours 
after the onset of  estrus, and 38 (62.3%) were pregnant. Out of  32 
cows/heifers, what showed signs of  and inseminated at >18-hours 
from the onset of  estrus, 10 (31.2%) were pregnant. Statistical as-
sociation showed that there was a significant difference (p<0.05) 
between the time of  insemination and the conception rate to AI. 
However, parity and BCS did not show a significant association 
with the conception rate to first service (Table 1). 

 Retrospective data obtained from an artificial insemina-
tion service recording book from year 2015-2018 showed an in-
creasing rate of  conception to AI. High numbers of  conceived 
animals 82(47.1%) were recorded by the year 2018, and at the least 
32 (27.4.4%) were recorded by 2015. There was statistically signifi-
cant difference with good improvement from year-to-year (Tables 
2 and 3).

DISCUSSION

The present study was carried out to determine the conception 
rate to AI and the effect of  factors such as animal breed, parity, 
age, body condition and time of  insemination on the first service 
conception rate of  cows/heifers in Tullo District. 
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Table 1. Conception Rate to AI and Effect of Breed and other Factors on Success Rate

No. 
Inseminated

No. 
Conceived

Conception 
Rate (%) χ2 p value

Breed

Local 90 44 48.9

1.4058 0.236Cross breed 24 15 62.5

Total 114 59 51.8

Parity

<2 46 21 45.6

1.9155 0.384
2-3 49 29 59.2

>4 19 9 47.4

Total 114 59 51.8

Body Condition

Poor 18 9 50

0.4756 0.788
Medium 70 35 50

Good 26 15 57.7

Total 114 59 51.8

Age

<4-years 41 21 51.2

0.5615 0.755
5-7-years 55 30 54.6

>8-years 18 8 44.4

Total 114 59 51.8

Time of Insemination

Before 12-hours 21 11 52.4

8.1058 0.017
12-18-hours 61 38 62.3

After 18-hours 32 10 31.2

Total 114 59 51.8

Table 2. Retrospective Data on Conception Rate to AI from 2015-2018 in Dairy Cows 

Year
No. 

Inseminated
No. 

Conceived
Conception 

Rate (%) χ²
p 

value

2015 117 32 27.4

17.0592 0.001

2016 132 40 30.3

2017 144 63 43.8

2018 174 82 47.1

Total 567 217 38.3

Table 3. Retrospective Data on Differences in Conception Rate to AI from 2015-2018 
Dairy Cows

No. 
Inseminated

No. 
Conceived

Conception 
Rate (%) χ²

p 
value

Breed

Local 449 168 37.4

17.0592 0.001Cross breed 118 49 41.5

Total 567 217 38.3
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 The overall first service conception rate in cows/
heifers that received AI using frozen semen was 51.8%. This is 
in agreement with a previous study performed by Haque et al,19 
Shamsuddin et al,13 Khan et al14 and Mollah20 who found pregnancy 
rates of  52.6%, 54.9%, 57.3% and 55.1% respectively, in cows 
which were lower than the findings reported by Shiferaw et al21 
and Jemal et al,22 86.4% and 63-71%, respectively. Factors that may 
cause differences in the conception rate may be the sexual health 
status of  the female reproductive organs, proper maintenance of  
the liquid nitrogen level in the container and faulty technique of  
using frozen semen in AI practice. 

 The present finding showed that (48.9%) local breed 
cows/heifers were conceived, whereas (62.5%) cross breed cows/
heifers were conceived. Although, the results of  this study showed 
that the conception rates of  crossbred cows were higher than 
those of  locally bred cows, the breed and conception rates were 
not statistically significant (p>0.05). Some of  the possible reasons 
for lower proportions of  indigenous cows conceiving at first 
insemination are related to the difficulty of  detecting estrus signs 
in Zebu cattle.

 The present study demonstrates parity as a non-significant 
(p>0.05) influencing factor in the conception rate of  cows/heifers. 
This is in agreement with a previous study performed by Haque 
et al.19 In contrast to the present study, Belete et al23 showed that 
there was a statistically significant (p<0.05) association between the 
conception rate and parity of  cows. In the present study, more 
of  the cows belonged to 2-3 parities, which may be considered 
the parity of  grown cows. Although no significant variation in 
the conception rate of  cows was obtained among different parity 
groups, obtaining a lower conception rate (45.6%) in 0-1 parity 
cows supports the earlier finding reported by Khan et al.14 

 The results of  the present study revealed that the body 
condition of  the animals did not significantly affect the conception 
rate. The finding of  this study disagreed with Shamsuddin et al,13 
who reported a higher pregnancy rate in cows with good BCS 
than in cows with poor BCS. Nevertheless, the findings of  this 
study agreed with those of  Kaziboni et al,24 who also noted no 
appreciable difference in conception rate among different body 
conditions of  cows kept by smallholder farmers in Zimbabwe. 
Generally, cows with good BCS are more responsive to hormonal 
stimulation than their poor BCS counterparts resulting in a good 
pregnancy rate. However, the reason for obtaining no variation in 
conception rate between BCS in the present finding may be due to 
the small difference in body condition of  cows/heifers included in 
this study.

 The cows/heifers aged <4, 5-7 and >8-years had 
conception rates of  51.2%, 54.6% and 44.4% after the first service 
to AI, respectively. 

 The present study indicated that no significant variation 
in conception rate among different age group of  cows. Agreement 
to the current finding, there is a report that fertility is the highest in 
cows between four and nine years of  age and declines after 10-years 
of  age.25 Contradict to our results, Fonseca et al26 reports, age of  

animals significantly affect conception rate, that the conception 
rate decrease as age of  animals increase, the older cows might have 
more chance to get subclinical uterine infection resulting in lower 
conception rate. 
 
 The present study showed that the first service 
conception rate in cows/heifers is influenced by the time interval 
between oestrus and insemination, as indicated by a significantly 
higher conception rate (62.3%) in cows that received insemination 
at 12-18- hour intervals than in those that received insemination at 
<12-hours and >18-hours, which were 52.4 and 31.3% conception 
rates, respectively. This is in agreement with a the previous study 
performed by Gonzalez27 which reported the highest conception 
rate when insemination was performed 12-18-hours after the 
onset of  oestrus, which means that the afternoon inseminated in 
the following morning. As Dessalegn,28 Tessema et al29 reported, 
fertilization is highly dependent on the interval from insemination 
to ovulation. When cows are inseminated early, the aged sperm 
may not be capable of  fertilizing the ovum. When insemination is 
late, fertilization and the formation of  viable embryos may not be 
possible because of  an aging egg. It tended to be higher in animals 
that were inseminated at the optimum time within 12-18-hours 
after the onset of  the heat sign, which supports earlier findings 
reported by Gonzalez.27 

 Retrospective data obtained from the artificial 
insemination service recording book from 2015-2018 indicated that 
there is consistency in the number of  animals inseminated and the 
conception rate. High numbers of  inseminated animals (174) were 
recorded by 2018, and the lowest numbers (117) were recorded by 
2015, with conception rates of  47.1 and 27.4%, respectively. In line 
with this finding, Sisay et al30 reported that there was a consistent 
increase in the number of  animals inseminated and calves born. 
This indicates that there is a consistent increment in farmers’ 
awareness of  the advantage of  AI over natural service and that 
there might be an improvement in AI technicians, experience from 
year-to-year.

CONCLUSION AND RECOMMENDATIONS

The conception rate of  cows/heifers to first service AI may not be 
affected by factors such as breed, parity, age, and body condition 
and may be affected by the time of  insemination. According to 
the results of  this study, the first service conception rate was not 
significantly influenced by breed, BCS, parity or age. However, the 
time of  insemination had a profound impact on the conception 
rate of  cows. The conception rate (CR) was found to be lower in 
animals that inseminated very early after onset of  estrous and very 
late more than 18-hours of  estrous. The highest CR was recorded 
within 12 to 18-hours. Therefore, to improve the CR, one should 
consider all factors related to the cow, and AI should be performed 
at the proper time of  insemination after the onset of  oestrus 
(12-18-hours) to increase the first service conception rate.
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INTRODUCTION

Infectious bursal disease (IBD), also known as Gumboro disease, 
has been a great concern for the poultry industry worldwide. It 

was first reported in broiler flocks in the area of  Gumboro, Dela-
ware in 1957.1

 Infectious bursal disease is caused by the infectious bur-
sal disease virus (IBDV), which is an acute and very contagious 
disease that affects growing chickens between the ages of  3 to 6 
weeks.2 It is caused by a virus that is a member of  the genus Avi-
birnavirus of  the family Birnaviridae3 which is characterised by 
the destruction of  lymphocytes in the bursa of  fabricius.4 It is a 
non-enveloped, double-stranded ribonucleic acid (RNA) and bi-

segmented virus, that is, segment A and B.5 There are two sero-
types of  IBDV, namely serotypes 1 and 2. In chickens, serotype 1 
is pathogenic and consists of  three viral strains: classical (ca), very 
virulent (vv), and variant (va) IBDV. In chickens, serotype 2 is non-
pathogenic). There are two serotypes of  IBDV, namely serotypes 1 
and 2. In chickens, serotype 1 is pathogenic and consists of  three 
viral strains: classical (ca), very virulent (vv), and variant (va) IBDV. 
In chickens, serotype 2 is not pathogenic.1

 Infectious bursal disease is a commonly encountered 
lymphocytolytic disease that adversely affects the defence mecha-
nism of  birds and results in immunosuppression and a failure to 
develop satisfactory immunity.6

ABSTRACT
Infectious bursal disease, also known as Gumboro disease, is a highly contagious and acute viral disease of  poultry characterised 
by the destruction of  lymphoid cells. Diagnosis of  infectious bursal disease involves consideration of  the flocks’ history, clinical 
signs, and lesions. The objectives of  this paper are to highlight various commonly used diagnostic methods for infectious bursal 
disease and to review advances made in diagnostic methods and vaccination strategies for infectious bursal disease, with special 
emphasis on the strengths and weaknesses of  each of  those techniques. Isolation of  infectious bursal disease virus followed by its 
serological assay and histopathological examination of  the bursa is regarded as the gold standard method of  infectious bursal dis-
ease diagnosis. Serological tests such as agar gel, immune diffusion, enzyme-linked immuno sorbent assay, and viral neutralisation 
tests are commonly used laboratory assays in diagnosing infectious bursal disease viruses. Recently, the most accurate and relatively 
fast diagnostic method, the molecular technique, is widely used. The molecular diagnostic technique is the simplest and most 
sensitive of  the diagnostic techniques reviewed. The virus causes immunosuppression, so the infected chicken recovers from the 
acute disease but becomes more susceptible to infections by other pathogens. Therefore, prevention is important and vaccination 
has become the principal control measure of  infectious bursal disease virus infection in chickens. Conventional attenuated live 
and killed vaccines are the most commonly used vaccines. With the advancement of  knowledge and technology, new generation 
or genetically-engineered vaccines like deoxyribonucleic acid and subunit vaccines have been used. Various vaccination strategies, 
such as in ovo, at hatch, and post hatch vaccination, are used. Hatchery vaccination is becoming a common practice. Based on this 
review paper, more affordable and effective infectious bursal disease vaccines that are affordable and readily available must be 
identified with further cost-benefit analysis.
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 Infectious bursal disease virus infections, clinical signs, 
organ lesions, and immuno-suppression correlate with the status 
of  immunity, age, and genetic background of  affected chickens 
and with the virulence of  the infecting virus strain. After an in-
cubation period of  2-3-days, young chickens show symptoms of  
ruffled feathers, watery diarrhea, trembling, severe prostration, se-
vere depression, vent picking, the presence of  urate stains on the 
vent, dehydration, loss of  appetite, and elevated water consump-
tion, and death may follow 1-3-days later. Mortality will peak and 
recede, usually in a period of  5-7-days.7 

 In most cases, a preliminary diagnosis can be made based 
on flock history, clinical signs, and post-mortem (necropsy) exami-
nations. A necropsy will typically reveal changes in the Fabricius 
bursa, such as swelling, oedema, haemorrhage, the presence of  a 
jelly serosa transudate, and eventually bursal atrophy.8

 Various diagnostic methods, such as the virus neutrali-
sation test (VNT), enzyme-linked immunosorbent assay (ELISA), 
and agar gel immunodiffusion test (AGIDT), are used infrequently 
to detect IBDV, whereas molecular techniques, such as reverse 
transcriptase-polymerase chain reaction (RT-PCR), are frequently 
used to detect viruses from field samples.9 Laboratory confirma-
tion was achieved by virus isolation followed by its serological as-
say and histopathological examination of  the affected bursa.10 Iso-
lation of  the viruses is laborious, nonspecific, and time-consuming. 
The more frequently used molecular method is the reverse tran-
scription polymerase chain reaction (RT-PCR).11

 The main effective way to control IBD is vaccination, 
and different vaccination programmes are regularly implemented 
globally, including in Africa.12 Vaccination has become the princi-
pal control measure of  IBDV infection in chickens since the virus 
is resistant to different physical and chemical methods of  decon-
tamination.13 Vaccines and vaccination programmes vary widely 
depending on several local factors (e.g. type of  production, level 
of  biosecurity, the local pattern of  disease, the status of  maternally 
derived antibodies, vaccines available, costs and potential losses).6

The objectives of  this paper are:

• To highlight various commonly used diagnostic methods for in-
fectious bursal disease.
• To review advances made in diagnostic methods and vaccination 
strategies for IBDV, with special emphasis on the strengths and 
weaknesses of  each of  those techniques.

INFECTIOUS BURSAL DISEASE 

Infectious bursal disease is an acute and highly contagious viral 
infection of  immature chickens. IBD is characterised by the de-
struction of  lymphocytes in the bursa of  Fabricius and, to a lesser 
extent, in other lymphoid organs. Infectious bursal disease virus is 
the cause of  infectious bursal disease, also known as “Gumboro-
disease”.14,15

Etiology

Infectious bursal disease virus is a double strand RNA virus (dsR-

NA) and a non-enveloped, icosahedral capsid with a bi-segmented 
genome.16 The larger segment, A, is 3261 nucleotides long and 
contains two open reading frames (ORFs) that encode four viral 
proteins known as VP2, VP3, VP4, and VP5. The smaller segment 
B encodes only VP1, which has polymerase activity. The two viral 
proteins, VP2 and VP3, are structural proteins that make up the 
viral capsid. The epitopes responsible for the induction of  neu-
tralising and protective antibodies are found in the VP2 protein 
(Figure 1).17

 Mutations in the IBDV genome have impacted antibody 
recognition and led to variations in the antigenicity, immunogenic-
ity, virulence, and tropism of  circulating infectious bursal disease 
virus strains.18

General Characteristics of the Infectious Bursal Disease Virus

Two serotypes of  infectious bursal disease, serotypes one and two, 
have been recognised as having considerable antigenic variation 
within each serotype.19 It is a naked virus, devoid of  an envelope, 
known for its resistance to physical and chemical agents and to 
potential of  hydrogen (pH) conditions of  2-11, but it is inactivated 
at pH 12. Due to this ability of  stability and hardiness, it persists in 
poultry premises even after thorough cleaning and disinfection for 
up to 4-weeks in the bone marrow of  infected chickens. The virus 
has been shown to remain infectious for 122-days in a chicken 
house and for 52 days in feed, water, and faeces.20

Pathogenesis of Infectious Bursal Disease

Following host entry via oral ingestion or inhalation, IBDV may 
bind to host cell proteins such as N-glycosylated polypeptide (s) 
expressed on the cell membrane of  immature IgM+ B-cells during 
the viral entry process. It is transported by infected macrophages 
to the bursa of  Fabriciaus, where the virus undergoes intracyto-
plasmic replication in IgM+ B lymphocytes.21 Due to its short in-
cubation periods, which range from 2 to 3-days, a pore-forming 
peptide of  the virus (pep46), which is associated with the outer 
capsid of  the IBDV particle, may facilitate viral entry into the cy-
toplasm of  infected cells.22

 Mature and competent lymphocytes will expand as a re-
sult of  stimulation by the virus, whereas immature lymphocytes 
will be destroyed. The bursa is infiltrated by heterophils and under-
goes hyperplasia of  the reticulo-endothelial cells and of  the inter-
follicular tissue.23
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Figure 1. Structure of Infectious Bursal Disease Virus Particles

http://dx.doi.org/10.17140/VMOJ-7-164


Adino GW, et al

Vet Med Open J. 2022; 7(1): 22-28. doi: 10.17140/VMOJ-7-164 PUBLISHERS

Diagnosis

Diagnostics of  infectious bursal disease involves consideration of  
the flocks’ history and of  the clinical signs and lesions. Clinical 
manifestations and post-mortem findings of  affected birds may aid 
in the diagnosis of  IBD disease, but laboratory diagnosis is neces-
sary for its confirmation.24 Chickens less than 3-weeks of  age pres-
ent no clinical signs of  disease, but chickens greater than 3-weeks 
of  age present clinical signs.25

 Gross and histopathological examinations of  the bursa 
are used to diagnose IBD in young chickens or in those having ma-
ternal antibodies.20 However, other methods used in diagnosis in-
clude isolation and detection of  IBDV using embryonated chicken 
eggs, cell culture, RT-PCR and serology, such as virus neutralisa-
tion, indirect ELISA, and agar gel immune diffusion test.26 

Virus isolation: IBDV can be isolated (grown) in chicken embryos 
and primary cell cultures, especially chicken fibroblast cells. Isola-
tion and identification of  the agent provide the most certain diag-
nosis of  IBD, but they are not usually attempted for routine diag-
nostic purposes as the virus may prove difficult to isolate.10

(a) Isolation of virus in embryos: The most sensitive diagnostic 
method for virus isolation is the inoculation of  bursal homoge-
nates from IBDV-infected chickens into the chorioallantoic mem-
brane of  9-10-days old embryonated specific-pathogen-free (SPF) 
chicken eggs. The most sensitive route of  inoculation is the chorio 
allantoic membrane; the yolk sac route is also practicable.27 It is 
especially important for wild-type IBDV, which usually does not 
replicate in conventional cell culture, can also be regenerated by 
the reverse genetics approach, but can grow in embryonated chick-
en eggs.26 Some strains grow well in embryos but are not readily 
adapted to grow in chicken embryo fibroblasts or chicken embryo 
kidney. Variant viruses, however, do not kill the embryos but cause 
embryo stunting, discoloration, splenomegaly, and hepatic necro-
sis.20

(b) Isolation of virus in cell culture: In about 3-5-days, IBDV grows 
in chicken embryo fibroblasts and produces cytopathogenic effect 
(CPE) characterised by the appearance of  round retractile cells.21 
Because the virus is difficult to culture, IBDV isolation in cell cul-
ture is not commonly used as a diagnostic test. In cell cultures, 
some field strains did not grow at all.28 In tissue culture, wild-type 
infectious bursal disease virus strains, particularly the most virulent 
strain, do not grow. A comparison of  the genome sequences of  
wild-type and tissue culture adapted IBDV strains revealed several 
mutations that may be responsible for IBDV invitro growth in tis-
sue culture.29

Serological characterization: Typically, blood can be collected 
from the wing vein, allowed to clot, and serum separated by cen-
trifugation and stored at -20 °C until tested. Agar gel immuno dif-
fusion (AGID) test, ELISA, and viral neutralisation (VN) test are 
the most commonly used serological tests for detecting IBDV.30

(a) Agar gel immunodiffusion test: The AGID test is the most ef-
fective serological test for detecting specific antibodies in serum or 

viral antigens in bursal tissue.23 The test is specific because it can-
not produce false positives but can produce false negatives. AGID 
can detect the presence of  IBDV antigen in bursal tissue for 5-6-
days after infection.31 

 Blood samples should be taken early in the course of  the 
disease, and repeat samples should be taken 3-weeks later. Because 
the virus spreads rapidly, only a small proportion of  the flock 
needs to be sampled. Usually, 20 blood samples are enough. For 
detection of  antigen in the bursa of  fabricius, the bursae should 
be removed aseptically from about ten chickens at the acute stage 
of  infection. The bursae are minced using two scalpels in a scis-
sor movement, then small pieces are placed in the wells of  the 
AGID plate against known positive serum. Freeze–thaw cycles of  
the minced tissue may improve the release of  IBDV antigens from 
the infected bursal tissue.3 

(b) Virus neutralization tests: Viral neutralisation tests are carried 
out in cell culture. The test is more time-consuming and costly 
than the AGID test, but it is more sensitive for detecting anti-
body.23 This sensitivity is not required for routine diagnostic pur-
poses, but may be useful for evaluating vaccine responses or differ-
entiating between IBDV 1 and 2 serotypes. To reduce test-to-test 
and operator-to-operator variation, a standard reference antiserum 
may be included with each batch of  tests, and the titer of  the virus 
suspension must be reassessed in each new experiment using a suf-
ficient number of  repeats (wells) per virus dilution.3

(c) Enzyme-linked immunosorbent assay: The ELISA is the most 
commonly used test for the detection and quantification of  IBDV 
antibodies to check for response to vaccination, natural field expo-
sure, and decay of  maternal antibody titer. It is economical, simple, 
and quick to test a large number of  samples at the same time and 
is adaptive to automation by computer software.20

 The test sera are diluted according to the established pro-
tocol or kit instructions, and each is dispensed into the requisite 
number of  wells. After incubation under the appropriate condi-
tions, the serum is discarded from the plates, and the wells are 
washed thoroughly. Wells are dispensed with anti-chicken immu-
noglobulins conjugated to an enzyme and the plates are again incu-
bated as appropriate. The plates are emptied and rewashed before a 
substrate containing a chromogen that gives a colour change in the 
presence of  the enzyme used is added to the plate. After a final in-
cubation step, the substrate/chromogen reaction is stopped by the 
addition of  a suitable stopping solution, and the colour reactions 
are quantified by measuring the optical density of  each well. The 
sample to positive (S/P) ratio for each test sample is calculated.3

Identification by molecular method: Molecular detection and 
characterisation, involving sequencing and phenotypic and geno-
typic analyses, have been utilised in the diagnosis of  IBD. This 
method can detect the genome of  IBDV, which is unable to grow 
in cell culture or embryonated eggs because it is unnecessary to 
grow the virus before amplification, even when the virus is present 
in a very minute quantity and has lost its infectivity.32 The classi-
cal methods for molecular characterization and differentiation of  
IBDV field isolates include RT-PCR, restriction fragment length 
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polymorphism (RFLP), nucleotide sequence analysis, and quantita-
tive real-time RT-PCR (qRT-PCR).3

 Reverse transcriptase polymerase chain reaction offers a 
rapid, highly sensitive and specific test for the confirmative diag-
nosis of  the disease which would help in controlling the disease, 
thereby reducing the economic losses significantly. RT-PCR in 
combination with restriction enzyme analysis allows the rapid iden-
tification of  IBDV. Nucleotide sequencing of  RT-PCR products is 
widely used for further characterization of  IBDV strains.18

 The VP2 gene of  IBDV contains a variable region, which 
suggests the potential of  this region for differentiation of  IBDV 
strains. RT-PCR followed by digestion with multiple restriction en-
zymes or RFLP and nucleotide sequencing of  the VP2 gene have 
been used for the differentiation of  IBDV strains. The molecular 
differentiation of  IBDV strains using VP2 has been improved by 
the use of  labelled probes in real-time RT-PCR.33 

Post-mortem findings: Pathological change observed at the bursa 
of  Fabricius is characteristic and histopathological investigations 
combined with the demonstration of  viral antigen by immuno-
histochemistry confirm an IBDV infection.34 Diagnostic lesions 
include muscle haemorrhages and bursal enlargement. Pathogno-
monic gross lesions are observed in the bursa of  Fabricius, which 
show doubling in size with a yellowish gelatinous film that may sur-
round it and sometimes haemorrhages may be seen on the surface 
of  it (Figure 2).1

Histopathology examination: The lymphoid structures primarily 
affected by IBDV are: BF, spleen, thymus, Harderian glands, cae-
cal tonsils, gut-associated lymphoid tissue (GALT) and head-asso-
ciated lymphoid tissues (HALT). Lymphocytic degeneration and 
necrosis in the medullary region of  the BF at 1-day post-infection 
are the first signs.6 

 Microscopic examination of  tissues shows moderate 
haemorrhages in the muscles and kidneys, and the spleen shows 
moderate lymphoid depletion in the lymphoid nodules. There is 
marked interfollicular oedema and depletion of  13 lymphocytes 
from the lymphoid nodules in the BFs. Other lymphoid nodules of  
the BF show degeneration and necrosis of  lymphocytes and cystic 
cavitations with heterophil infiltrates.5

Vaccine and Vaccination against IBD

Vaccination of  chickens with high quality vaccines is the primary 

method of  control of  many poultry infectious diseases, including 
IBD (Gumboro) disease.35

 With a proper vaccination schedule, it is possible to pro-
tect chickens. Many studies have identified rational vaccination 
schedules and strict biosecurity measures as critical tools for IBD 
management.36 Despite the fact that different types of  IBD vac-
cines are being developed, two of  them are commonly used for 
IBD control. These are either live attenuated or inactivated oil-
emulsion adjuvanted vaccines.8 Currently, plant-based vaccines are 
available, and a live recombinant vaccine expressing IBDV anti-
gens has also been approved.17

Live-attenuated vaccines: Live viral vaccines can activate the tar-
get host's immune system. They have the ability to replicate and 
induce both cellular and humoral immunity. They do not require 
an adjuvant to be effective and can be given to chickens in large 
quantities, but they may have unfavourable side effects. Horizontal 
and vertical transmission (though not in the case of  IBD vaccines), 
reversion to virulence, and vaccine reactions that may result in dis-
ease or production loss are examples of  these. In general, the live 
IBDV vaccines used in the poultry industry have been attenuated 
through serial passage in tissue culture, eggs, or embryo-derived 
tissues, with the goal of  maintaining the immune response induced 
by the parent virus while attenuating the vaccine virus's ability to 
cause disease.37

Inactivated vaccines: Inactivated IBD vaccines are mostly formu-
lated as water-in-oil emulsions, usually combining several antigens, 
and have to be injected into each bird. It has been observed that 
inactivated IBD vaccines are able to induce IBDV-specific T-cell 
and inflammatory responses in chickens. It has been reported that 
inactivated IBD vaccines must have either a high or an optimised 
antigenic content in order to induce in breeders an immunity that 
helps protect the progeny from infection by variant IBDV strains.15 

 Killed-virus vaccines with an oil adjuvant are frequently 
used to increase maternal antibody levels and confer longer-lasting 
immunity in breeder hens. The concentration and antigenic speci-
ficity of  the vaccine strain may influence the duration and unifor-
mity of  this immunity. Because these vaccines are not ideal for 
inducing a primary antibody response, they are most effective in 
chicks that have been “primed” with a live virus vaccine or have 
been naturally infected through field exposure to IBDV.5 Many 
oil adjuvant vaccines now include both classic and variant IBDV 
strains. Killed-virus vaccines are administered by subcutaneous or 
intramuscular injection between the ages of  sixteen and twenty-
weeks.12

New generation or genetically-engineered IBD vaccines: Geneti-
cally engineered IBD vaccines have also been developed as a result 
of  improved understanding of  the molecular structure and immu-
nology of  IBDV. The viral capsid protein VP2, encoded by ge-
nomic segment A and derived from a large precursor protein VP0 
by a series of  proteolytic processes, carries immune determinants 
that control antibody-dependent neutralisation and protection. In 
general, these could be divided into two categories based on their 
replicative nature upon delivery into the chicken.38 
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(a) Non-replicative IBD vaccines: Immunisation with deoxyribo-
nucleic acid (DNA) or subunit vaccines involves the use of  non-
replicating IBDV for the induction of  an immune response in 
birds. DNA vaccination is based on direct inoculation of  plasmid 
DNA encoding a target immunogen gene into subjects of  study.39 
Under the influence of  a mammalian promoter, the target genes 
were expressed to produce proteins in vivo that are able to induce 
immune responses in the injected host. Repeated injections of  
DNA vaccines carrying the IBDV genes, either the polyprotein 
genes or the gene of  VP2 alone, were shown to protect the chick-
ens from challenge virus.40 

 However, the presence of  maternally derived antibody 
(MDA) could affect the efficacy of  DNA vaccines, and a high dose 
of  DNA vaccines was required to overcome the interference of  
MDA and induce an immune response in chickens. It was shown 
that a booster vaccination with inactivated IBD vaccine after prim-
ing with DNA vaccine provided better and higher protection to 
the chickens compared to injection with DNA vaccines alone.41

(b) Replication-competent IBD vaccines: Replication-competent 
viral vectors have been utilised to express and deliver immunogens 
of  interest to chickens. In contrast to DNA and subunit vaccines, 
vaccination by live recombinant virus vectors employs the use of  
live and replicating viruses to produce IBDV antigen upon in vivo 
infection. They have been shown to elicit both humoral and cell-
mediated immune responses in chickens. As they could persistently 
infect the chickens, the potential for having a long-term protective 
immunity is high.42 

 Besides, the recombinant viral vectors are less sensitive 
to MDA and could therefore evade neutralisation by the mater-
nal anti-IBDV antibody.12 Several viruses have been engineered to 
express the VP2 protein of  IBDV. This includes fowlpox virus, 
fowl adenovirus, Marek's disease virus, Newcastle disease virus, 
and avian adeno-associated virus, among others.42 The VP2 pro-
tein expressed in vivo from these various studies has been shown to 
confer from partial to full protection to vaccinated chickens from 
mortality, although they do not prevent the damage to the bursa.43

Plant-produced IBD vaccines: The plant-based expression system 
is becoming a more popular alternative platform for animal vac-
cine production and development.44 Because VP2 capsid protein is 
one of  the most important pathogenic agents in poultry, a plant-
based expression system using the stable,45 transient,46 or chimeric 
viral particles47 approach was used to create an IBD vaccine con-
taining it. Transgenic rice expressing the VP2 protein was shown to 
protect the chickens from challenge following oral immunisation.16

 Recently, the VP2 protein of  IBDV has been transiently 
expressed in Nicotiana benthamiana leaves and extracted for sub-
unit vaccination in chicken.46 The recombinant VP2 protein emul-
sified in oil adjuvant, injected intramuscularly to chicks at 18-days 
of  age and followed by booster doses after 22 and 35-days, was 
shown to induce the production of  anti-IBDV antibodies with 
neutralising ability.47

In ovo vaccination and post-hatch vaccination: In ovo vaccination 

and post-hatching vaccination technology have recently been de-
veloped to deliver live vaccine into eggs during the incubation 
period. After 18-days of  incubation, the complex of  live vaccine 
viruses and IBD antibodies is injected in ovo. When the chicks are 
about 7-days old, the vaccine virus is released and the eggs hatch. 
The problem of  maternally derived IBD antibodies is thus solved, 
and the chicks are effectively immunized.27 Compared to post-
hatch vaccination, in ovo injection of  a live intermediate vaccine 
allowed faster recovery from bursa lesions, although both methods 
exhibited similar protection against challenge.48 Although in ovo 
vaccine delivery is an appealing alternative to post-hatch vaccina-
tion, several factors, including dosage, virulence, and efficacy, must 
be properly optimised before pursuing large-scale vaccinations.49

CONCLUSION AND RECOMMENDATIONS 

Infectious bursal disease is caused by the IBD virus that affects the 
immune cells of  chickens. It is mainly a disease of  young chickens 
between 3-6-weeks old and causes secondary problems due to 
the effect of  the virus on the bursa of  Fabricius. Diagnosis of  
IBD depends on clinical signs, differential diagnosis, gross lesions, 
histopathological lesions, virus isolation, serological and molecular 
diagnosis. Isolation and identification of  the agent can deliver the 
most confident diagnosis of  infectious bursal disease.

  From the recommended serological tests for IBD virus, 
AGID is the simplest but least sensitive, whereas ELISA is a rapid 
and sensitive method, but it cannot differentiate serotypes. The 
virus neutralisation test is the gold standard and the only serologic 
test that differentiates antibodies of  two serotypes and is sensitive, 
but it is more laborious and expensive than the AGID. Molecular 
Identification Reverse Transcription-Polymerase Chain Reaction is 
used to detect IBDV without considering the viability of  the virus 
by working on VP2 found in segment A of  the viral capsid.

 Vaccination is the principal control measure of  IBDV 
infection in chickens. Of  the available vaccines, the live vaccine 
is the most protective and widely used IBD vaccine. Vaccination 
strategies in ovo, at-hatch or on-farm vaccinations, determine the 
choice of  vaccines used on the farm. Therefore, based on the 
above conclusion, the following recommendations are forwarded:
 The virus neutralisation test is the most sensitive, but it is laborious 
and time-consuming.

• The reverse transcriptase polymerase chain reaction has been the 
most simple and sensitive molecular diagnostic technique.
• Further cost-benefit analysis must be conducted on more safe 
and effective IBD vaccines that are affordable and readily available.
• Ivo vaccination will be the best vaccination strategy against 
infectious bursal disease.
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