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INTRODUCTION

Convenience surgery is the definition of  a set of  surgical in-
terventions in pets that are not justified from a veterinary 

medical perspective.1 These interventions include tail-docking, ear-
cropping, declawing, and debarking. Animal tails are known to be 
important for social signaling in some animal species.2 Docking is 
a surgical removal animal’s tail either for therapeutic reason or pre-
vention of  different injuries. Tail docking can be done in either of  
the two techniques. The first technique involves blocking the blood 
supply towards the tail with a rubber ligature for a few days until 
the tail falls off. Whereas, the second one involves the amputation 
of  the tail with surgical scissors or a scalpel. The length to which 
tails are docked varies by breed and is often specified in the breed 
standard.3 

 Tail docking is practiced for centuries and although it 
could be painful, it is often done without any anesthetic.4 With 
tail docking, all or part of  an animal’s tail is amputated.5 The tail 
docking has a long history since the beginning of  domesticating 
animals. It is understood to date at least to the Roman Empire. Tail 
docking is done for several reasons. For instance, in most long-tail 

dog breeds, it is done for preventing injuries during exercising and 
fighting whereas, in hunting dogs, it is done to minimize the risk 
of  getting cut up by brushes and thorns as the dog wags its tail. 
Thus, this is contested by a wide range of  groups and is sometimes 
considered a form of  animal cruelty, and this practice is restricted 
by many European countries.3,6

 Historically, tail docking in many dog breeds is an estab-
lished custom believed to have been introduced some 2000-years-
ago.5 In larger breed dogs, docking has been practiced to prevent a 
different type of  injuries and infections as a result of  the type of  
work (guard work) (not to be confused with patrol work where a 
handler can provide secondary aid) may be docked to prevent their 
tails from being grabbed in a fight.5,6 The European Convention 
for the Protection of  Pet Animals that is established by the Council 
of  Europe in 1987 restricted the practice of  tail docking for non-
medical reasons, however, member countries are free to opt-out 
of  this provision, and almost half  of  them have done so. Norway 
completely banned the practice in 1987.7 Other countries where 
docking is banned include Australia and the United Kingdom.8

 Nowadays, tail docking is done for prophylactic (to pre-

ABSTRACT

Tail docking is usually performed on those dogs whose tail or associated structures have been injured. A two-year-old male dog 
was presented Veterinary Teaching Hospital (VTH) with complain of  injury on the tail due to bite by another dog. The injured site 
of  the tail was contaminated with the debris on presentation and the dog was in severe pain. Amputation of  the tail at the level 
above the injury site of  the tail was taken. Care for surgery, oxytetracycline wound spray was applied on the incision site of  the 
tail; Pen Strep and Meloxicam were given for three-days. The suture material was removed 10th-day post-surgery and the tail stump 
healed uneventfully. Hence, tail amputation is the best option of  treatment for severing traumatic tail and successful management 
of  the injured tail was presented in the present case report.
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vent injury), therapeutic, and cosmetic purposes. In some dogs 
such as hunting dogs, herding dogs, or terrier dogs, tails can be 
subject to abrasion or other injuries while moving through dense 
brush or thickets and this causes pain and infection since it col-
lects burrs and foxtails when the tail wags. Bones in the tail can be 
broken due to different causes like accidents, injuries, and infec-
tions. This, in turn, causes spinal injury to the tail and this needs 
to remove tail in order to protect the dog from spinal injuries or 
trauma. However, the largest veterinary professional organization 
in the United States, the American Veterinary Medical Association, 
did not accept these since it lacks substantial scientific support.3,6,9

 Tail docking is usually performed in puppies at an age 
of  3-4-days. Dogs, like most carnivores, are born in a much less-
developed nervous system than are most herbivores of  the same 
age.5 The most suitable and recommended age of  docking in a 
dog is between the first 3 and 5-days-old. At a later age, it might 
be expected that, since sensory and perceptive processes are more 
developed, any pain associated with docking may be intensified 
in all animal species.10 The American Veterinary Medical Associa-
tion (AVMA) has expressed a concern that pain during this early 
development period could cause long-lasting damage and there is 
evidence in many species that noxious stimuli in the perinatal pe-
riod may permanently alter the normal development of  the central 
nervous system and have negative long-term consequences.3,8

 During the evaluation of  the techniques of  tail docking, 
the assessment of  acute pain during the procedure, and post-op-
erative pain is the key issue. For this purpose, different parameters 
such as behavioral and physiological indicators are used to assess 
the pain. Vocalizations, reluctant to come in contact with a painful 
stimulus and distress are the behavioral indicators of  pain, where-
as an increase in plasma cortisol or corticosterone, and increased 
heart rate are considered as physiological indicators of  pain.5 Be-
sides, the behaviors and parameters from neurobiology must be 
considered for a sufficient understanding of  the nature of  pain in 
animals.3,6 

 Tail amputation should only be performed on those dogs 
whose tail, or associated structures have been injured or where 
there is occult pathology of  this appendage.11,12 Amputation of  
the tail is indicated for therapeutic of  different conditions such 
as traumatic lesions, infections, neoplasia, and perinanal fistula. 
Complications include infection, dehiscence, scarring, fistula re-
currence, and anal sphincter and rectal trauma.13 In mature dogs, 
tail amputation is most commonly performed for the treatment 
of  traumatic skin loss, ischemia, or denervation. Combined with 
other therapies, tail amputation may also improve outcome.14 In 
the present case report, a successful cosmetic tail amputation in a 
dog has been described.
 
CASE HISTORY AND CLINICAL EXAMINATION
FINDINGS

A 2-year-old male dog weighing about 18 kg was presented to Vet-
erinary Teaching Hospital (VTH) with a complaint of  tail injured 
due to biting by another dog during the fighting and the dog was 

admitted to the hospital a few hours after injuries. Upon presenta-
tions, most of  the dog’s tail was damaged and injured with bleed-
ing from the injured part of  the tail. Also, the dog was aggressive 
in condition due to pain. Besides, the injured area of  the tail was 
covered with fresh clotted blood and contaminated with debris. 
The dog was diagnosed with different clinical parameters like heart 
rate, respiration rate, and the temperature was within physiological 
limits. Finally, the amputation of  the dog’s tail was made above the 
level of  injury.

Animal Handling, Pre-operative Patient Preparation, and 
Anesthetic Protocol 

Pre-operatively, the dog was withheld 12-hours from feed and 
6-hours from the water before coming to the clinic based on 
an appointment. The dog then was properly restrained and pre-
medicated with chemical methods using Ana-Sed® (xylazine HCl, 
Heartland Vet Supply Ltd, CL, USA at a dose rate of  1.1 mg/kg, 
intramuscularly). After proper sedation, the dog was positioned in 
lateral recumbency and the area around the injured tail was washed 
with water and soap thoroughly after deep sedation. Then, the area 
around the wound was aseptically prepared by clipping, shaving, 
scrubbing, washing with water, and Salvon® (cetrimide 3% and 
Chlorhexidine gluconate 0.5% solution).

 Besides, a tourniquet was applied to the base of  the tail 
root and lumbosacral epidural nerve block was done with 2% lido-
caine (Lidocaine hydrochloride 2%, Vedco Inc. Saint Joseph Mis-
souri, USA) at a dose rate of  1ml/6 kg body weight to reduce hem-
orrhage.15 The dog was kept on fluid therapy soon after sedation 
(5% Dextrose solution plus 0.9% NaCl, 1000 ml stat, IV, Addis 
Pharmaceutical, Adigrat Ethiopia, at a surgical rate of  10 ml/kg/
hr. and calculated rate 1 drop/sec) to maintain the acid-base bal-
ance. 

Surgical Management

After proper anesthetic protocol and aseptically preparing the area, 
the amputation of  the tail was carried out according to Tobias.16 A 
V-shaped skin incision was made 1-2 cm caudal to the joint space 
at the proposed amputation site, at the base of  the tail. After ligat-
ing the lateral caudal and medial caudal arteries cranial to the am-
putation site using chronic catgut 2-0, the coccygeal muscles were 
transected and the coccygeal vertebrae disarticulated both dorsally 
and ventrally. The dorsal and ventral skin flaps were pulled crani-
ally to provide a tension-free closure using a scalpel blade. The skin
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Figure 1. A and B: Clinical Presentation of an Injured Dog after Bite C: The Appearance of 
the Tail after Aseptic Preparation and Regional Anesthesia of Injured Tail 
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was closed with a cross mattress suture pattern using size 1-0 ny-
lon non-absorbable suture material. Finally, the area was properly 
cleaned and dressed with a 1% povidone-iodine solution and the 
dog was admitted home after full anesthetic recovery (Figure 1). 

Post-operative Care and Outcome 

Post-operatively, the area was bandaged with gauze having iodine, 
and oxytetracycline wound spray was applied on the incision site 
of  the tail. Besides, antibiotic Pen Strep (30 mg/kg) and Meloxi-
cam (0.5 mg/kg, IM) were administered IM, SID (once a day) for 
three days to manage post-operative complications and pain, re-
spectively. The suture was removed on 10th-day post-surgery and 
the tail stump healed uneventfully after 2-weeks post-operation.

DISCUSSION

In the current case report, the tail was severely injured due to a 
bite during fighting with another dog. This finding in line with 
Olatunji-Akioye et al13 who has been reported tail amputation in a 
single case in association with tail fracture injury sustained through 
fighting with a cage mate as mainly therapeutic. Besides, this find-
ing also supported by Ural et al17 who employed amputation in 
severely affected cattle tail. 

 In the present case report, the tail docking was conducted 
the recommended procedure for amputating the tail and this was 
in line with the previous report of  Tobias16 and Eyarefe et al,18 that 
uses the same procedure to amputate tail in various species includ-
ing dogs. The recommended age for tail docking is in puppies of  
2-5-days of  age usually performed. However, in this case, report, 
it was in a dog of  2-years of  old that disagrees with the previous 
report of  Eyarefe et al18 and Bennett et al5 that was performed dur-
ing the first weeks of  their age. 

 The reasons for tail docking include prevention of  fecal 
soiling in lambs which can predispose animals to flystrike19 and tail 
biting in pigs to prevent serious injury.20 Tail docking in dairy cattle 
may have originated for two reasons: to control disease transmis-
sion and improve the milker’s comfort.2 In Karakkas lambs, depo-
sition of  fat in the tail which requires more energy than deposition 
of  lean meat makes tail docking necessary to improve carcass char-
acteristics.21 

 Nowadays, many countries restricted the practice of  
cropping and docking because of  the effect of  the procedure such 
as pain. European countries that have signed and ratified the Eu-
ropean Convention for the Protection of  Pet Animals have banned 
the practice of  cropping of  ears. However, some countries that 
ratified the convention made exceptions for tail docking.3,6,8 Thus, 
the use of  cosmetic tail docking remains controversial for acute 
and chronic pain associated with the procedure.5

 In this case, the tail amputation was done to prevent 
further infection. This work agreed with Olatunji-Akioye et al.13 
Complications associated with tail amputation include infection, 
dehiscence, scarring, fistula recurrence, and anal sphincter and 

rectal trauma.13 Arguments against tail docking include acute pain, 
chronic health problems associated with docking, impaired loco-
motion, and impaired communication by docked dogs.5 

CONCLUSION 

In this case, successful surgical management of  tail amputation 
was done in a dog. In conclusion, tail amputation remains the last 
option of  treatment for severing traumatic tail if  medical treatment 
is unsuccessful.
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INTRODUCTION

Ethiopia is believed to have the largest livestock population 
in Africa, which accounts for about 56.7 million cattle, 29.3 

million sheep, 29.1 million goats, 2.03 million horses, 0.4 million 
mules, 7.4 million donkeys, 1.1 million camels, 56.8 million poultry 
and 5.8 million beehives. The country ranks 8th in the world and is 

the second-largest donkey population in the world next to China, 
specifically kept for work.1 Ethiopia possesses approximately half  
of  Africa′s equine population with 37%, 58%, and 46% of  all Af-
rican donkeys, horses, and mules, respectively.2  

 The world equine population is estimated at about 59 mil-
lion horses, 44 million donkeys, and 11 million mules. More than 

ABSTRACT
Background
Equines play a crucial role in the Ethiopian economy; however, their welfare is extremely poor. Wounds, eye problems, lameness, 
hoof  problems, parasites, and poor body condition were the most dominant welfare issues identified from different part of  the 
country.
Aim
The objective of  this study was to assess the socio-economic importance and constraints of  equines in and around Debre Berhan 
town, North Shewa Zone of  the Amhara region, Central Ethiopia. 
Material and Methods
A cross-sectional questionnaire-based survey was carried from November 2016 to April 2017 and a total of  150 equine owners 
from the three districts namely Debre Berhan (97), Basonaworana (41), and Chacha districts (12) were interviewed during the 
study period.
Results
Accordingly, 66 (44%) and 46 (30.67%) of  respondents use their equines for packing and carting. Besides, equines were also 
used for other social activities such as a funeral (2%), marriage (5.33%), religious ceremonies (23.33%), and mixed uses (69.34%). 
Diseases (46.67%), feed shortage (26%), water shortage (18%), and market unavailability of  what (9.33%) were among the major 
constraints identified in the area. Moreover, gastrointestinal parasites (30%), back sore (16.67%), lameness (21.33%), colic (12%), 
and other diseases (20%) were the major health constraints of  working equines in the study area.
Conclusion
The welfare and management of  working equines in the study sites need more close attention and should be improved. Awareness 
creation through training in the welfare problems of  equines is advantageous to fully exploit these animals.

Keywords
Assessment; Constraint; Debre Berhan; Equine; Socio-economic importance.
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97% of  the world’s donkey and mule populations, and over 72% 
of  the world’s horse population is found in developing countries 
and specifically kept for the draft purpose.3 Horses, donkeys, and 
mules are extensively used, particularly in the rural socio-economic 
activities.4 Horses are transport animals, used for riding as well as 
for rural and urban transport. Other important working animals 
include mules that are mainly used in the hilly areas, for packing 
and riding, as well as in flatter rural and urban for pulling carts and 
playing an important role in rural communities providing transport 
at low cost. Donkeys are mainly used to breed mules and light 
transport in the mountains.5,6 

 Mules are specialized working animals produced by 
crossing a female horse with a male donkey. They make excellent, 
single-purpose working animals, being stronger than horses and 
donkeys.7,8 Mules can be used for various agricultural operations 
such as ploughing and for transport activities such as carrying wa-
ter, building material, agricultural products, and people. The ef-
ficiency of  working equines mainly depends the proper structural 
framework of  harnessing and that is how the animals are connect-
ed with the materials they are carrying and how well they have been 
trained and managed.9

 Working animals provide more than 50% of  the world′s 
agricultural energy for traction, while the internal combustion en-
gines provide less than 30%, with the remaining percentage pro-
vided by men or women.10 In many developing countries rising 
fuel prices are causing a significant number of  urban workers to 
switch from motorized vehicles to equine powered carts, like Paki-
stan and India.11 This is more important in developing countries 
where working equines are still essential and are the only source of  
income for their owners.12,13 

 Despite their huge numbers and significant contribution 
to the communities and the national economy, the attention given 
to study the health aspects of  working equines in Ethiopia is quite 
minimal.14 Among the multiple health and welfare problems af-
fecting working equines, infectious diseases are one of  the major 
constraints to their productivity and work performance; this often 
leads to high morbidity and mortality.15,16 

 Equine power is most common in the poorer commu-
nities, so the animals are generally undernourished, have limited 
access to water, and receive relatively little husbandry or veterinary 
attention.17,18 Consequently, reports of  skin wounds, poor body 
condition, respiratory diseases, high parasite burdens, lameness, 
dental problems and gastrointestinal illness in these animals are 
common, all these are problems directly related to a poor welfare 
state in these animals not allowing the system to be sustainable in 
terms of  the consequences of  work on the equines.19-21 

 A proper health state is not only a prerequisite for welfare 
but also in the case of  working animals it is important for proper 
levels of  work output and efficiency.3 Animals that are undernour-
ished or sick are unable to produce the energy levels required for 
work, in the same way, young and inexperienced animals are less 
efficient,9 indirectly reducing the income of  the people that rely on 
them.18 The misuse, mistreatment, and lack of  veterinary care for 

equines have contributed enormously to early death, the majority 
of  which have a working life expectancy of  4 to 6-years. However, 
in countries where animal welfare is in practice, the life expectancy 
of  equine reaches up to 30-years.22

 Among 9.83 million total equine population found in 
Ethiopia, there are about 0.42 million horses, 0.15 million mules, 
and 2.67 million donkeys found in the Amhara region. Out of  to-
tal, the North Shewa zone accounts for about 47, 279 horses, 13, 
280 mules, and 413, 128 donkeys.1 

 Although there are huge numbers and the increasing im-
portance of  equines in the Ethiopian economy as well as in De-
bre Berhan district, the attention given by governmental and non-
governmental organizations to equine has been far below what it 
deserves. Besides, only a few research papers and projects relating 
to the socio-economic importance of  equines have been carried 
out. This might be associated with too little attention given for 
equine-related researches by researchers and a poor source of  a 
research fund for equine issues. Moreover, equines are generally 
given less consideration than other species of  livestock and their 
welfare is often neglected. Thus, this article was prepared to assess 
the socio-economic importance and constraints of  equine in and 
around Debre Berhan town, Central Ethiopia. 

MATERIALS AND METHODS

Study Area

The study was conducted from November 2016 to April 2017 in 
and around Debre Berhan town, North Shewa Zone of  the Am-
hara Region, central Ethiopia. Debre Berhan is one of  the cool-
est city located in the North Shewa Zone of  the Amhara Region, 
about 130 kilometers northeast of  Addis Ababa. The area has lati-
tude and longitude of  9°41′N and 39°32′E coordinates respectively 
and an elevation of  2,840 meters above sea level. The average an-
nual temperature of  the city during the day and night hour is 17.8 
°C and 8.83 °C, respectively. The average monthly minimum and 
a maximum temperature range from 2.4 °C to 8.5 °C and 18 °C to 
23.3 °C, respectively and the average annual rainfall in the area is 
920 mm (Figure 1).1,4 
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Figure 1. Map of Debre Berhan Town and its Surrounding Districts 
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Study Population

The study animals were working equines, found and work in and 
around Debre Berhan town of  Amhara Regional State, maintained 
under different management systems. Randomly selected donkeys, 
horses, and mules irrespective of  sex, body condition score, and 
work type (cart, pack, etc.) were assessed about their socio-eco-
nomic importance and constraints of  keeping them in the study 
area. Information regarding the study animals was gathered from 
their owners.

Study Design 

A cross-sectional study was conducted with a questionnaire survey 
for collecting data. A simple random sampling method was carried 
out with a questionnaire survey among equine owners, to assess the 
socio-economic importance of  equines and their constraints. In-
formation collected includes data concerning the socio-economic 
importance, nutritional, health, welfare management aspects, and 
perception of  the society toward equines.

Method of Data Collection

Questionnaire survey: Questionnaires were delivered to equine 
owners to collect relevant data about the socio-economic impor-
tance of  equines and constraints of  equine keeping in the study 
area. A total of  150 respondents in the working places were purpo-
sively selected and were interviewed. The number of  respondents 
was determined to be 150 based on their accessibility, willingness 
of  the respondents, ease of  logistic and equine population. More-
over, the sampling method was carried out at field level, market, 
homestead, grind mill houses, around water point areas, and in 
some purposively selected peasant associations of  the district.

Observational study: Observations were applied when equines 
were working at the study site. The most common different roles 
of  equines such as riding, pack transport, pulling carts, threshing 
of  crops, carrying of  firewood and muck, carrying water, trans-
port of  cereals to milling house were assessed in the study area. 
Welfare assessment of  equines and management constraints such 
as work overload, long working hours, a poor harnessing design 
which inflicts a wound on working equines, were also observed in 
the study area.

 Body condition score was taken according to the crite-
ria described by Pritchard et al23 and equines of  the interviewed 
owners were examined from all sides without touching them. 
Then body condition was scored as 0 to 5 in which, (0=very thin, 
1=thin, 2=fair, 3=good, 4=fat and 5=very fat). However, for the 
purpose of  simplification and data management, body condition 
score 0 to 5 were categorized into three groups. Categories 0, 1, 
and 2 grouped as “poor”, category 3 was defined as “medium” and 
body condition scores 4 and 5 were categorized as “good”.
 
Data Management and Analysis 

The data collected were coded and entered in Microsoft Excel 

worksheet and were analyzed using STATA version 13 computer 
software (Stata Corp., 2013). Descriptive statistics were used to de-
termine the frequencies and percentages of  the data.

RESULTS 

The current study revealed that the result obtained from 150 own-
ers of  working equines owning in the study area concerning the 
socio-economic importance of  equines and the constraints faced 
them, which retards health and productivity.

Frequencies of Educational Status and Age Categories of 
Respondents 

According to the current survey, the proportion of  the respon-
dents in the three districts were 97 (64.67%) in Debre Berhan, 41 
(27.33%) in Basonaworana, and 12(8%) in Chacha. Based on their 
educational level background of  the respondents, 51 (34%) were 
illiterate, 83 (55.33%) were from primary school (grade 1-8) and 16 
(10.67%) were above grade 8. Thus, the majority of  the respon-
dents were able to read and write. The age of  respondents were 
categorized into three groups of  years; 20-40-years, 41-60-years, 
and >60-years with the proportion of  91 (60.67%), 51 (34%), and 
8 (5.33%), respectively (Figure 2).

Socio-economic Importance of Equines 

The result obtained from the questionnaire survey showed that 
equines were used in different socio-economic activities or cer-
emonial activities such as weddings, funeral, religious festivals, and 
mixed uses (Table 1).
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Figure 2. Socio-Demographic Status of Respondents in the Study Sites 

Table 1. Socioeconomic Roles of Equines in the Study Sites

Type of Ceremonial 
Activities Frequency Percent

Funeral 3 2

Religious 35 23.33

Marriage 8 5.33

Mixed use 104 69.34
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 Working equines are important not only in pack and 
transportation works but also being as means of  generating in-
come for their resource-limited owners. The local current cost of  
horses in the study area is between 4,000 to 12,000 Ethiopian Birr 
(ETB), which depends on the age, sex, and body condition of  the 
animals with, the average sale of  6,480 ETB. Also, the local cur-
rency cost of  donkeys is between 1,500 to 3,000 ETB, which de-
pends on the age, sex, and body condition of  the animals with the 
average sale of  2,073.33 ETB (Table 2).

 More number of  livestock other than equines were kept 
by higher and medium-income respondents than lower-income 
respondents (Table 3). This indicates that the lower-income or 
resource-limited respondents are mainly depending on working 
equines as the source of  income and for their day to day activi-
ties. Therefore, equines are more important species and owned by 
socially and economically deprived, landless, marginal, and small 
farmers and play a very important role in the socio-economic life 
of  the population.

 Based on the result obtained, more numbers of  equines 
were found in medium and higher income owners than the lower-
income owners, when we compare just by dividing the number of  
horses and donkeys to each class of  respondents (Table 4). But 
according to the result, well body conditioned animals were found 
in low- and medium-income owners than higher-income owners. 
This may be associated with low attention is given for equines by 
higher-income owners, and indicate that higher-income owners 
may give high priority to other livestock, unlike equines. Also, the 

low-income owners give priority to their equines, because they are 
the day-to-day source of  income for their resource-limited owners.

 According to the data obtained the majority of  the 
equines had a medium body condition followed by poor body con-
dition and good body condition with the proportion of  78 (52%), 
50 (33.33%), and 22 (14.67%), respectively (Table 5).

Major Purposes of Equines in the Study Area 

The working equines play crucial roles in both urban and rural 
areas, providing agricultural activities and transporting of  humans 
and materials. Equines were kept and used for different purposes 
in the study area, which includes for packing, cart, (crop threshing 
and riding), renting and as a source of  income by breeding and 
selling them, which accounts 66 (44%), 46 (30.67%), 27 (18%), 8 
(5.33%) and 3 (2%), respectively. According to the response from 
the respondents, horses were commonly used for riding and cart p- 
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Table 2. The Current Price (income) Generated from Renting and 
Selling of Equines in the Study Area

Species Average income from 
renting (ETB/day)y

Average income from 
sale (ETB on cash)

Horse 151 6480

Donkey 90 2073.33

Table 4. Number of Equines And Their Average Body Condition

Classification of 
Respondents

No. of 
Horse

Average BCS 
of Horse

No. of 
Donkey

Average BCS 
of Donkey

No. of 
Mule

Average 
BCS of Mule

Low income 92 2 56 1.8 0 -

Medium income 98 1.98 149 1.97 0 -

Higher income 15 1.71 27 1.6 2 2

Table 3. Number of Equines And Their Average Body Condition

No. of 
Respondents

Annual income 
in ETB

Land size
in Hectare

Average Family 
Number

Average No of Other Livestock

Cattle Sheep Goat

73 ≤18,000 (poor) <1.0 3 1 2 0

67 19,200-30,000 
(medium) 1.0-2.0 5 6 12 0

10 ≥31,200 (rich) >2.0 6 9 16 1

Figure 3. Major Purpose of Working Equines in the Study Area
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urposes (for transportation of  humans, vegetables, and build-
ing materials), crop threshing, whereas donkeys were commonly 
used for packing, carrying of  water, charcoal, firewood and crop 
from the field. But the local communities did not use equines for 
ploughing, rather they use oxen for this purpose (Figure 3).

 Based on the result obtained from the survey, working 
equines involved a great role in different activities of  households 
by transporting of  many materials; mainly crop and cereals, water, 
firewood and muck, building materials, charcoal, and vegetables 
with their respective proportion of  49 (33.33%), 36 (23.33%), 26 
(17.33%), 20 (13.33%), 10 (6.67%) and 9 (6%) (Table 6).

Housing System 

In the study area, the housing system of  equines were indoor (in 
a separate house), outdoor (share with other livestock and in the 
compound), and share with humans which accounts the frequency 
and proportion of  121 (80.67%), 18 (12%), 11 (7.33%), respec-
tively. 

Harnessing and Harnessing Materials 

Harnessing was crucial and important management practice, espe-
cially in cart working equines. In Debre Berhan town, cart horse 
owners use harnessing system, made from metal and wood, breast 
band which was made from rubber and old tire, canvas, rope, and 
breaching strap. However, the respondents who use pack animals 
were used homemade padding materials; made from sack filled 
with straw or crop by-product, old clothes, and sheep skin with 
non-shared wool. Although the owners use the paddle for their 
pack animals, it was not proper and enough to protect the animals 
from injuries resulted from the load.

Major Constraints of Equine Keeping in the Study Area 

As perceived by the equine owners; disease 70 (46.67%), feed 
shortage 39 (26%), water shortage 27 (18%), and market unavail-
ability 14 (9.33%) were the major constraints of  equine keeping 
in the study area. Work overload, long working hours, wounds, 
poorly designed harness, lack of  proper harnessing material, and 
poor management practices were the other problems, which af-
fect the health and welfare of  equines (Figure 4). According to 
the response of  owners, feed shortage is common in urban areas, 
whereas water shortage is common in rural areas. Except for few 

cart horse owners, the majority of  users or owners did not provide 
feed, water, and shelter at the working areas, and the equines stay 
standing just by carrying the load for long hours until the load is 
sold. Based on the data collected from the equine owners, the aver-
age frequency of  use of  equines for work per week is 5-days and 
the average weight loaded for cart horses and pack donkeys were 
344.71 kg and 70.01 kg, respectively.

 Most equines in the study area did not get regular de-
worming and some of  the owners did not take their equines to the 
veterinary clinic when they get sick and also some of  them were 
not willing to pay money for treatment and deworming service. 
From the survey, 40 (26.67%) of  the respondents did not take their 
equines to the clinic when they get sick and they only give tradi-
tional treatments, and they answered that modern treatment is not 
effective for equines, unlike other livestock. About 43 (28.67%) 
of  respondents from rural areas use and have knowledge of  tradi-
tional methods of  treatment for equines by using different types 
of  plants. Based on the data collected from the respondents, the 
plants given for equines as a traditional treatment by the owners 
include; garlic, ginger, and by their local name (Feto, Tult, Wegert, 
Tenadam, Azoareg, Yemdir Emboy, Kulkual, Weynagft, Kebercho, 
and Chirnkus).

Common diseases of equines in the study area: Based on their 
percentage gastrointestinal parasitism, back sore, lameness and 
colic were the major disease constraints which accounted for 45 
(30%), 32 (21.33%), 25 (16.67%) and 18 (12%) respectively. The 
remaining 30 (20%) of  the problems were occupied by different 
diseases types such as verminous pneumonia, strangles, tetanus, 
anthrax, extra growth of  teeth, hoof  problem and hyena bite, as 
shown below in Figure 5. 

Table 6. Materials Transported by Using Working Equines 

Types of Materials Transported 
by Using Equines Frequency Percent

Crop and cereals 49 33.33

Water 36 23.33

Firewood and muck 26 17.33

Building material 20 13.33

Charcoal 10 6.67

Vegetable 9 6.0

Table 5. Observed Body Condition Score of the Working 
Equines in the Study Area

Body Condition 
Scores Frequency Proportion (%)

Poor 50 33.33

Medium 78 52

Good 22 14.67

Figure 4. (A) Donkey Carrying an Excess Load of Firewoods; (B) Falls Down Due to 
Overloading; (C) A Horse Suffering from Wound Due to Hyena Bites
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Perception of the Society for Equines 

Equines do have a cultural prestige by the society of  the study area. 
Based on the proportion given by respondents of  study area male 
horses (also called locally, Senga) were more prestigious and got 
higher priority than other working equines. 

 Although there is a change of  attitude given for equines, 
some of  the equine owners (respondents) give low priority for 
working equines despite their importance. Some of  them did not 
have the same perception of  equines as cattle. This is because 
cattle provide meat, milk, and hide and they give high priority for 
bovines more than equines. Equines also did not get proper feed-
ing and after long working hours, they were left to browse and feed 
by grazing and left on garbage. This affects the welfare, health, and 
quality of  life of  working equines.

 According to the data obtained from 150 respondents, 44 
(29.33%) and 56 (37.33%) owners did not have the same percep-
tion for equines with other livestock and they did not feed their 
equines the same nutrition with other livestock. The major feed of  
working equines in the area was forage which is followed by crop 
by-products, and only a few owners feed hay and concentrate on 
their equines. The majority of  the equine owners did not take any 
welfare training of  equines. From all respondents, only 35(23.33%) 
owners had got training concerned about the welfare and regular 
deworming of  equines, which is offered by Non-Governmental 
Organization; Society for the Protection of  Animal Abroad 
(SPANA).

DISCUSSION

The survey was carried out on working equines to collect informa-
tion on socio-economic importance and constraints of  equines in 
and around Debre Berhan town. According to the survey, equines 
were used in different socio-economic activities; ceremonial ac-
tivities such as weddings, funeral, religious festivals and also being 
a means of  generating income for their resource-limited owners 
and means of  transportation. The result agreed with the survey of  
Hassan et al24 who said that equines are used to generate income 
and as entertainment during ceremonies, which indicates that 

equines still play significant roles in the life of  smallholder farm-
ers in northwest Nigeria. Besides, they are used in transportation 
and carrying of  water from far wells for both humans and other 
livestock kept around the house and transporting farm products to 
a home or local market. However, farmers differed in their oppor-
tunity to own and utilize equines due to differences in resources, 
wealth, economic activities, and labor demands between the rural 
and urban locations.

 The local current cost of  horses in the study area was 
between 4000 to 12000 ETB and the local currency cost of  don-
keys was between 1500 to 3000 ETB, which depends on the age, 
sex, and body condition of  the animals. The current study has a 
variation with the report of  Zegeye et al25 in Kombolcha district, 
in which the local costs of  donkeys were 1200 to 1500 ETB.

 The present study showed that working equines were in-
volved and have a great role in different activities of  households 
by transporting various materials mainly, crop and cereals, water, 
firewood, building materials, charcoal, and vegetables. The idea 
was in agreement with the result of  Biffa et al2 which stated that 
increasing human population in Ethiopia has increased the de-
mands of  donkeys for multipurpose activities such as transport of  
crops, fuelwood and water, building materials and people by carts 
or on their back from farms and/or markets to home. Working 
equines, particularly donkeys, play a significant role in helping to 
empower and to take the burdens of  women in many developing 
countries.2,12,13

 The current study revealed that equines (donkeys, mules, 
and horses) were kept and used for different purposes in the study 
area, which includes for packing, crop threshing, carting, riding, 
renting and as a source of  income by breeding and selling them, 
this result was in agreement with Feseha et al26 who reported that 
equines play an important role as working animals in many parts of  
the world, for packing, riding and carting and they have a promi-
nent position in agricultural systems of  many developing countries 
including Ethiopia.13,27 

 Moreover, the current findings in agreement with Feseha 
et al26 who explains that equine power is very crucial in both rural 
and urban transport system. This is because of  its cheapness and 
availability and so provides the best alternative transport means in 
places where the road infrastructure is insufficiently developed and 
the landscape is rugged and mountainous and in the cities where 
narrow streets prevent easy delivery of  commodities28; and who 
said that in areas away from roads, many people use mules and 
donkeys to transport food and other supplies to villages. Horses 
involved in pulling carts and donkeys often are involved in more 
multipurpose activities than horses. They transport goods to and 
from markets, farms, shops, and traveling long distances.2,13

 The current study revealed that management, harnessing, 
and husbandry practices had great effects on the presence of  back 
sore and welfare problems of  working equines. This idea was in 
agreement with Mekuria et al7 and Birhan et al29 the management 
husbandry practices including environmental factors, the type of  

Figure 5. Major Diseases of Working Equines in the Study Area
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harness material used, fit of  the harness, the behavior of  the own-
er, the frequency of  work and the load were among risk factors 
that contribute to the onset of  different type of  wounds in work-
ing equines.

 Disease, feed shortage, water shortage, and market un-
availability were the major constraints of  equine keeping in the 
study area. The constraints were ranked from higher to lower rank 
based on their impact on equines; accordingly, diseases were the 
first major constraints (46.67%), followed by feed shortage (26%), 
water shortage (18%), and marketing problem (9.33%). This result 
was inconsistent with the result of  Zenebe et al30 who reported 
that feed shortage was the most important constraint in keeping 
equines in Kaffecho zone. This variation might be associated with 
differences in geographical location, awareness of  the owners, and 
the presence of  diseases in the current study area. 

 In the current study diseases were encountered in the 
following proportions; gastrointestinal parasites (30%), back sore 
(21.33%), lameness (16.67%), and colic (12%). Accordingly, gas-
trointestinal parasitism was the most likely health constraint while 
colic was the least one. This result disagrees with the result of  
Meselu et al31 who reported that epizootic lymphangitis (48%), an-
thrax (26%) and colic (6%) as the major health problems of  work-
ing equines encountered in Bahir Dar town. The difference might 
be due to the presence of  geographical difference, awareness of  
the owners, and deworming and vaccination status of  the animals. 

 The result obtained in this survey relating to the muscu-
loskeletal system or lameness (21.33%), which is comparable with 
the finding of  Moltumo et al13 in Hosaena (13.5%), and Kumar 
et al8 in Mekelle city (18.2%). However, it is lower than the find-
ing of  Sameeh et al32 in Jordan (32.2%). The difference might be 
due to many reasons such as overloading, lack of  hoof  care, and 
continuous movement in various landscapes and on rough roads 
that were the main reasons for the occurrences of  musculoskeletal 
problems.

 According to the present study, most owners did not have 
the same perception for equines as compare to other livestock. Un-
like oxen, low priority is given to donkeys and horses in feeding 
allocation. Besides, these animals are often engaged in work for 
long hours and when they get free, they are left to browse and feed 
on garbage which has a potentially negative effect on their welfare 
and quality of  life. Yilma et al33 had justified that a low number of  
working equines were presented annually to the clinic compared to 
other domestic animals, and equines suffer from several diseases 
including infectious and non-infectious diseases throughout the 
globe affecting their health status.34 

 The current result revealed that the welfare of  equines 
is not protected properly to live in their environment without af-
fecting their health and well-being. This finding is in agreement 
with the reports of  Moltumo et al13 in Hosaena and Alujia et al35 
in Mexico, who reported that equines are certainly the most ne-
glected and abused animal. Good welfare will result if  the equines 
are provided with appropriate food, water, shelter, and health care 
(free from pain, injuries, and diseases), free from discomfort, free 

from fear and distress, and freedom to express normal behavior. 
Therefore, the freedoms and welfares of  equines should be prop-
erly maintained. Thus, more close attention and improvement in 
the welfare and management of  these working animals is manda-
tory and detailed studies on various aspects of  equines are advan-
tageous to fully exploit these animals.

CONCLUSION AND RECOMMENDATIONS 

Equines are among the most important domestic animals most 
intimately associated with humans. They contribute a lot through 
their involvement in different social and economic sectors, 
particularly in developing countries like Ethiopia. In the present 
study area, in and around Debre Berhan town, working equines 
play crucial roles in both urban and rural areas providing draught 
power, transport, crop threshing, work opportunities, improvement 
of  livelihoods, and generating of  income for their resource-limited 
owners. However, the attention given to equines was not sufficient 
and the well-being and productivity of  equines were affected by 
many health and management problems in the study area. Disease 
and feed shortages were the major constraints of  equine keeping 
in the study area. Also, they were given less consideration than 
other species of  livestock and their welfare was often neglected. 

 Thus, the socio-economic importance of  working equines 
should be well understood in all aspects of  their roles. Proper 
management, feeding, and watering practices should be given 
for working equines. Using appropriate and enough harnessing 
material should be improved for working equines. Veterinary 
care and disease prevention with regular deworming should be 
mandatory for working equines. The attention should be given to 
the health and welfare aspects of  working equines in Ethiopia at 
large, and particularly the study area. Additionally, equine welfare 
training should be addressed to improve the welfare of  equines 
and to change their attitude towards working equines.
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INTRODUCTION

A hernia is the protrusion or displacement of  an organ, part of  
an organ, or tissue outside the abdominal cavity through an 

abnormal opening in the abdominal wall which can be noted from 
the outside of  an animal’s body and can be detected with an exter-
nal examination. There are different types of  hernia in small and 
large animals that are classified according to their anatomical loca-
tions into umbilical, inguinal, scrotal, femoral, perineal, and ventral 
(or abdominal) hernias.1,2  

 Umbilical hernia is the the most common form of  con-
genital hernia in calves. However, many umbilical hernias are sec-
ondary to umbilical sepsis. Umbilical hernia can be divided into 
3 categories including uncomplicated umbilical hernia, umbilical 
hernia with subcutaneous infections (abscess), and umbilical hernia 
with umbilical remnant infection. The most common cause is due 
to failure of  normal development and closure of  umbilicus, infec-
tion at the site of  the umbilicus, manual breakage of  the umbilicus, 
clamping, or ligation of  the umbilical cord and potentially exces-
sive straining.3,4 

 An umbilical hernia is caused as a result of  the failure 
of  the abdominal musculature to close properly around the um-
bilical structures, however, the mechanism or reasons for failure 

to closure are not known. Besides, heritable factors, inflammation 
and sepsis of  the umbilicus, post-calving infection of  umbilical in-
fection, breakage of  the umbilicus during manual traction of  the 
fetus, external trauma to the umbilicus, excessive straining, cloned 
calves (less collagen in the ventral abdominal wall), hypoplasia of  
the abdominal musculature, and multiple births (twins, triplets, etc) 
are considered as the cause and predisposing factor for umbilical 
hernia.5,6 

 According to previous reports, an umbilical hernia occurs 
more frequently in Holstein Friesian calves. However, it can occur 
in any breed of  cattle. Calves of  5-7-weeks of  age are among the 
most affected age groups with umbilical hernia and it is reported 4 
to 15% of  the calves. Females are much more frequently affected 
than males.7,8 Small umbilical hernias have an internal hernial ring 
size of  less than 2 cm diameter. Besides, there less chance of  stran-
gulation since the ring size is too small for abdominal contents to 
pass except for omentum. On the other hand, if  the internal ring 
size is more than 2 cm diameter, there should be a potential site of  
abomasal and intestinal incarceration.2,9

 An umbilical hernia can be symptomatic or asymptomatic 
upon their clinical presentation and usually seen shortly after birth. 
Besides, it is usually painless if  it is non-strangulated and non-in-
fected hernias and omentum, small intestine, or abomasum are the 

ABSTRACT

A three-months-old Holstein Friesian crossbred calf  weighing 56 kg was presented to Veterinary Teaching Hospital, Mekelle Uni-
versity, Ethiopia with a history of  swelling at the umbilical region from birth since last few months. Clinical examination revealed 
umbilical hernia with a hernial ring of  3 fingers breadth. The case was handled surgically by means of  herniorrhaphy using over-
lapping mattress suture techniques and synthetic absorbable polyglycolic acid. The calf  has unevenly recovered on the 20th-day 
post-operation. The present case report discusses the successful management of  umbilical hernia in the calf.
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most common contents that appear in most cases of  umbilical 
hernia. The size and shape of  the hernial ring vary from ring di-
ameter of  less than 2 cm, 2-5 cm, greater than 5 cm ring diameter. 
Moreover, the nature of  the umbilical ring determines the degree 
of  fibrosis and the possibility of  suture retention.4,10 

 The condition can be easily diagnosed by observing clini-
cal signs, through external digital palpation and ultrasonography 
(especially for non-reducible hernias to identify contents of  the 
hernial sac and differentiate from umbilical abscessation). It can be 
managed using various medical and surgical methods. The prog-
nosis depends on the type and condition of  hernia. Besides, early 
diagnosis and treatment of  the condition improve the outcome 
of  the umbilical hernia.11,12 The umbilical hernia should be differ-
entiated from disease conditions like omphalitis, omphaloarteritis, 
omphaloarteritis or phlebitis, omphalophelbitis, acquired hernia, 
rupture of  abdominal wall, umbilical abscess and urachal cysts or 
rupture. Since such cases are mostly associated with a hereditary 
element, careful consideration should be given when if  the animals 
is goning to be used for further breeding.1,6,13

 Most hernias enlarge over time and, if  not repaired surgi-
cally, they may cause pain, anorexia, weight loss, or it may cause 
dystocia when a gravid horn is found in the hernial sac. Incarcera-
tion and strangulation of  the bowel are the most dangerous life-
threatening sequela of  herniation.4,14 Reports on hernias in small 
ruminants are very rare.3,15-17 Thus, radical surgery is the best op-
tion for the majority of  symptomatic or asymptomatic umbilical 
hernias and is one of  the most common surgical procedures per-
formed.18,19 Despite its commonness, it is generally ignored by the 
rural farmers unless it results in some serious forms and affecting 
the productivity and reproductivity of  the animals. The present 
study describes the successful management of  an umbilical hernia 
in a calf.

CASE PRESENTATION

History and Clinical Observations 

A three-months-old Holstein Friesian crossbred calf  weighing 56 
kg was presented to the Veterinary Teaching Hospital, College of  
Veterinary Science, Mekele University, with a history of  swelling at 
the umbilical region from birth but increasing in size since last few 
months. The clinical examination revealed reducible swelling that 
dangles around the umbilicus (Figure 1A). The size of  the hernial 
ring was three fingers in breadth. The clinical parameters viz. rectal 
temperature, heart rate, and respiratory rate were within normal 
range with good body condition. Based on clinical examination, 
the case was diagnosed as umbilical hernia and was corrected by 
herniorrhaphy (overlapping mattress sutures) using synthetic ster-
ile absorbable polyglycolic acid.

Pre-operative Preparations and Anesthesia

Food was withheld for 24-hours and water for 12-hours prior to 
surgery. The calf  was restrained and sedated with an intramuscular 
administration of  Ana-Sed® (Xylazine hydrochloride, Heartland 
Vet Supply Ltd at a dose rate of  1.1 mg/kg body weight) as well 

as the ring block anaesthesia was achieved by local anaesthetic two 
percent lidocaine (Lidocaine hydrochloride 2%, Jeil pharm. Co. 
Ltd., Korea) with the dose rate 1 ml/cm area to desensitize the 
abdominal muscle and alleviate pain during surgical procedure. Af-
ter proper sedation, the calf  was positioned in dorsal recumbency. 
Then, the surgical site (umbilical area) was aseptically prepared by 
clipping, shaving, scrubbing, washing with water, and Salvon® (Ce-
trimide 3% and Chlorhexidine gluconate 0.5% solution). 

Surgical Correction and Treatment

Following proper physical and chemical restraining and aseptic 
preparation of  the surgical site, the calf  was kept on the appro-
priate direction for the next surgical procedure. A gently and suf-
ficient longitudinal incision was done in the middle of  the swelling. 
The skin was detached from the subcutaneous tissue through blunt 
dissection and the incision was continued through the abdominal 
muscle and peritoneum. Then all muscular layers together with 
skin were grasped with a handheld retractor to get sufficient surgi-
cal field and expose hernial ring.

 After careful dissection of  skin and subcutaneous tissue, 
the condition of  the hernial sac and the hernial ring was examined 
to confirm any adhesions in the abdominal organs. Upon insertion 
of  a finger, slight adhesion of  some part of  the small intestine with 
the lower abdominal wall was found and it was gently detached 
and the herniated viscera (small intestine) (Figure 1B) were reposi-
tioned back in the abdominal cavity manually (Figure 1C). Then, a 
1 mm dissection was performed eccentrically around the edge of  
the hernial ring to make the fresh wound that helps. to facilitate the 
healing process. 

 Herniorrhaphy was done by overlapping mattress sutures 
using synthetic sterile absorbable polyglycolic acid (Shandong 
Sinorgmed Int’l Co., Ltd, China) suture materials size no. 2 (Figure 
1D). Moreover, The excess of  distended skin was left because it 
would shrink to its original anatomic dimensions and position pos-
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Figure 1. A) Clinical Presentation of Umblical Hernia in Calf; B) Presentation of the 
Hernial Content (Small Intestine); C). The Apperance of the Hernial Ring after Repositing 
the Content; D). Post-Surgical Presentation of the Herrinorappy 
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t-operatively. Then, the subcutaneous tissue and skin were closed 
with an interrupted horizontal mattress using silk 2-0 size and the 
surgical site was properly cleaned and dressed with a 1% Povidone-
iodine solution and admitted home.

Post-Operative Follow-up and Result 

Post-operatively, the dressing of  the wound was done using a 1% 
Povidone-iodine solution at second- and third-days post-opera-
tion. Besides, the calf  was kept on antibiotic Procaine penicillin (24 
mg/kg) and dihydrostreptomycin sulphate (30 mg/kg) (Pen-Strep® 
Norbrook, Great Britain) was given intramuscularly for successive 
five days and Meloxicam (0.5 mg/kg, IM) thrice for 3 successive 
days. Tetracycline wound spray was also applied over the wound 
area. Furthermore, the owner was also advised to closely monitor 
the calf  and advised to allow some exercise and supply with good 
nutrition to facilitate wound healing. The complete healing was re-
corded on 14th day post-operation without reoccurrence and other 
complications. Finally, the skin sutures were removed on the 14th 
day post-operatively.

DISCUSSION

Hernias have different congenital and acquired causes that have 
several deleterious effects, such as lowering the productivity and 
reproductivity of  the affected animals.5 Umbilical hernias are quite 
commonly observed in young calves.10 Similarly, in the current case 
report, umblical hernia is seen in three month old calf. Besides, 
incidence of  congenital defects in cattle is 0.2-3%, with 40-50% 
born dead and such defects are commonly visible externally. Con-
genital defects including umbilical hernia, reduce the value of  af-
fected calves and should be manged using surgical operation. The 
condition is a very common in dairy cattle especially in Holstein 
Friesian breeds. It may be inherited by a dominant character within 
complete penetrance, or be conditioned by environmental fac-
tors.20 

 According to the current case report, congential umbili-
cal hernia is presented in holestein fresian cross young calf  with a 
three finger breadth. This is similar to the previous reports which 
stated that, congenital umbilical hernias is common in Holsteins 
calf  and mostly associated with heritability. Hernias are made up 
of  hernia sac, peritoneum, and may contain peritoneal fliud and 
viscera. The most common viscera involved in umbilical hernias in 
cattle were the abomasum with or without omentum. Hernias may 
be small at birth and enlarge with age and should be differentiated 
from umbilical sepsis.21 The umbilical opening in calf  should be 
closed after birth in a few days. Failure of  this opening to close 
properly results in umbilical hernia and its cause might be either 
congenital or acquired factors that hamper this closure, such as 
omphalitis or abscesses.3 

 Umbilical hernia can be managed using different treat-
ment options depend on the size of  the hernial ring. In case of  
smaller herinal rings, it can be easily manged through application 
of  bandage, clamps, or ligatures. Herniorrhaphy is the only rem-
edy that is commonly done under local block in calves. Besides, 

this should be applied in case of  large hernial opening (more than 
1 finger in size or if  it persists for more than 3 to 4-weeks) but 
extensive umbilical hernia warrants hernioplasty.4,22 The goal of  
surgical repair was to obliterate the hernia sac and repair of  the 
defect in abdominal wall.23 Absorbable sutures can be used in cases 
where the size of  the hernial ring is no more than 4 fingers or if  
the hernia is less than 8-months old.3 Similarly, herrinorraphy was 
performed under proper anesthesia (regional nerve block) to man-
age the current case of  umbilical hernia using an absorbale suture 
material.

 Complication may develop in congenital umbilical her-
nias, which can signifiantly increase the complexity and expense to 
repair. This could be simple (or uncomplicated) hernias that is eas-
ily reducible while in case of  complicated hernias (incarcerated vis-
cera usually without strangulation, or concurrent infection of  um-
bilical structures) cannot be completely reduced. Uncomplicated 
congenital umbilical hernias that have persisted until 5-6-months 
of  age, gradually enlarged over time, or failed to respond to con-
servative therapy.24 Similarly, in this case case report, slight adhe-
sion was seen during the procedure between the hernial sac and 
content. 

CONCLUSION 

Accordingly, an umbilical hernia can be managed through hernior-
rhaphy using overlapping mattress suture technique and synthetic 
absorbable polyglycolic acid as suture material and recommended 
as an alternative technique.

ETHICAL CONSIDERATION 

The case report was done under super vison of  Mekelle University, 
College of  Veterinary Science ethical review committee and 
had critically reviewed and conclude that there was no ethical 
misconduct. The approval of  ethical committee was taken for 
conducting this study and followed all the animal ethics and 
welfare guidelines.
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INTRODUCTION

Animal productions in general and poultry production in par-
ticular play an important socio-economic role for sustainable 

development. By 2020, the poultry sector is expected to provide 
40% of  the world’s total animal protein where the major demand 
being in the developing world. However, most communities lack 
the required husbandry skills, training, and opportunity to effec-
tively improve their household chicken production. For the op-
eration to be profitable, a good disease prevention program and 
product improvement are essential for the newly introduced chicks 
to avoid any future losses.1  

 For this, recent advancements in the field of  biotechnol-
ogy, molecular biology, genetics, and immunology revolutionized 
biomedical research and therapy in medical and veterinary fields. 
Sustained efforts have led to the development of  many novel 
therapies and treatment modalities.2,3 Biotechnology is applied in 
various fields ranging from medicine to agriculture. Besides, the 

utilization of  the technology needs the application of  knowledge 
and techniques of  biology to operate molecular, genetic, and cel-
lular processes that help to manufacture different products and 
services. The welfare of  animals, animal safety derived products, 
risks to the environment, human health, and industry consolida-
tion are amongst the main concerns that are likely to extend from 
biotechnology to nanotechnology.4,5

 Nanotechnology is a new scientific approach that study 
about the control of  matter on an atomic and molecular scale, gen-
erally structures in the nanometer. This involves developing mate-
rials or devices on the nanometer scale and this helps to use materi-
als and equipment at molecular levels that are capable of  showing 
both physical and chemical properties of  a substance. This unique 
feature of  nanotechnology has the potential to transform the ag-
ricultural and food industry for the control and prevention of  dis-
eases, rapid detection of  disease, improving the ability of  plants to 
absorb nutrients, and so on.6-8 

ABSTRACT
Nanoparticles are small and have a large surface-to-volume ratio, which gives them phenomenal, unique features. It is an emerg-
ing, multidisciplinary field that frequently employs new techniques and tools from diverse disciplines, including biology, engineer-
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 Nanosensors, nanomaterials, microfluidics, and bioana-
lytical are nanotechnology devices that are used to improve vari-
ous conditions related to animal health, production, reproduction, 
treatment, and prevention of  diseases. It can be concluded that 
nanotechnology research will reform the livestock sector by im-
proving production systems.9,10

 Micro-minerals participate in several biochemical pro-
cesses and are parts of  many enzymes that are necessary for nor-
mal biochemical reactions. Recently trace minerals in the form 
of  nanoparticles are effectively used to fulfill the requirement of  
minerals in the poultry diets. Since they are extremely small size 
and unique physical properties, the nanoparticles are likely to be 
different when compared to their conventional forms. As a feed 
additive, these are expected to have the advantage of  better bio-
availability, small dose rate, and stable interaction with other com-
ponents.8,9,11,12

 Feeding certain antibiotics at low-levels in poultry for an 
extended period is a common practice in the poultry industry to 
improve feed efficiency, improving growth performance, prevent-
ing some specific pathogenic microorganisms, and increasing some 
useful microorganisms in intestinal microflora over the years.13,14 
But recently, infeed, antibiotics have been banned due to the po-
tential development of  antibiotic-resistant bacteria and their resi-
dues in poultry meat. After, that the researcher had attempted to 
find an alternative to have positive characteristics without negative 
effects. As a result, nutritionists are exploring alternatives such as 
medicinal plants, probiotics, prebiotics, and organic acids. In recent 
years, additives from nanotechnology in poultry nutrition are po-
tentially enhancing the poultry production.15

 Thus, the use of  nanoparticles has been considered an 
alternate and effective approach that is eco-friendly and cost-ef-
fective for the control of  pathogenic microbes and production im-
provement in poultry.16-19

NANOTECHNOLOGY

Nanotechnology (NT) is a new discipline of  science that has led 
to novel and innovative approaches in many areas of  medicine. 
Nanotechnology is the ability to quantify, manipulate, and form 
material at the level of  nanoscale. The scale classically refers to the 
matter in the size range of  1-100 nm, but it is often extended to 
include materials below 1μm in size. Key global challenges associ-
ated with animal production include environmental sustainability, 
human health, disease control, and food security.20 

 Nanoparticles retain unique properties. Consequently, 
these characteristic features of  nanoparticles significantly improve 
the physical and chemical properties of  materials.7,14,21 

 Nanotechnology has a tremendous potential to revolu-
tionize the agriculture and livestock sector since it contributes a lot 
in the field of  veterinary medicine and other areas of  animal pro-
duction. Nanotechnology also offers novel technologies in various 
fields such as veterinary physiology, animal reproduction, animal 
genetics, biotechnology, molecular and cellular biology. This al-

lows researchers to handle biological constituents such as DNA, 
proteins, or cells in minute quantities usually nano-liters or pico-
liters.22 

Types of Nanomaterials

Organic nanomaterials: Proteins, fat, and sugar molecules are or-
ganic nanomaterials. Organic nanoparticles are feeds derived from 
different feed sources such as nutraceuticals that provide health 
benefits. The nanoparticles incorporated into feeds include those 
engineered to provide encapsulation systems. For instance; mi-
celles, liposomes, for delivery of  feed ingredients and those tai-
lored for use in feed packagings such as biosensors, identification 
markers, shelf-life extenders, and antimicrobials.23 

 Organic nanoparticles occasionally referred to as nano-
capsules while used as vehicles for delivery of  essential nutrients or 
pharmaceuticals and are likely to be used to enhance the nutrient 
value of  feed-through improvement or alteration of  feed function-
ality. These nanoparticles have been designed to deliver vitamins or 
other nutrients in feed without affecting the taste or appearance. 
Such nanoparticles encapsulate the nutrients and carry them via the 
gastrointestinal tract (GIT) into the bloodstream to increase their 
bioavailability.24

Inorganic nanomaterials: Inorganic nanomaterials are used for 
types of  applications, for instance, nanoclay platelets are used for 
feed packaging in feed and feed additives; minerals such as silicon 
dioxide, calcium and magnesium; and silver nanoparticles for water 
purification or antimicrobial packaging or feed storage, zinc as a 
feed colorant. Titanium dioxide, a feed colorant used as a ultravio-
let (UV) protection barrier in the feed packaging industry is an ap-
proved inorganic nanoparticle because it becomes transparent and 
also loses its ability to act as a feed colorant in its nanoform.13,22,25

 The nanoparticles of  silver are used as an antimicrobial 
agent. Nano-silver is used in fridge panels, storage boxes, packag-
ing lines, and other surfaces that come into contact with feed dur-
ing manufacture. Feed storage bins are being produced with silver 
nanoparticles embedded in the plastic which kills bacteria from any 
feed that is stored in the bins and minimizes the health risks.15

Properties of Nanoparticles

In practice, the physical, chemical, and biological properties of  a 
substance are determined by the association of  physicochemical 
phenomena that act on the matter. Those are such as gravitational 
force, inertia, friction, Brownian motion, electrostatic interactions, 
and electrical repulsion. One conventional substance in the metric 
scale suffers the action of  all these phenomena at different levels. 
However, once a substance has its size reduced; the action of  these 
forces changes.26

 In addition, its surface area is drastically increased. At-
oms become more stable at 100 nm especially, in relation to their 
metric form. Hence, only a smaller amount of  energy is required 
to separate into nanoparticles. Then, a size-reduced substance can 
acquire new physical and chemical characteristics, with greater re-
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activity and solubility, according to the different environmental 
conditions. Nanoparticles and materials that contain nanoparticles 
remain protected from different types of  bioactive agents and re-
actions such as oxidizing agents, enzymes, or chemical interaction 
with other molecules. This is due to the active ingredient of  the 
nanoparticles has provided and increased their stability.5,26,27

Surface effects: The atoms of  nanomaterials are less stable than 
those of  larger structures since the energy required to join adjacent 
atoms is less. As a consequence of  this, the fusion point of  a given 
element changes. Nanoparticles diffuse more easily than solid par-
ticles and behave more like gas molecules in the air and being less 
subject to sedimentation than bigger particles. This may have im-
plications also for the faster movement of  nanoparticles in tissue.28 

Quantum effects: Quantum points are a type of  nanostructures, 
just a few nanometers in size that show a behavior similar to a 
single atom. The spatial arrangement of  nanoparticles allows them 
to change their properties of  elements. For instance, elements like 
magnetism, and metals like gold or platinum have such properties 
when they are in the form of  nanoparticles.29

NANOTECHNOLOGY IN POULTRY PRODUCTION

Potential Effect of Nanotechnology

Nanotechnology is considered as a potential technology to revo-
lutionize veterinary medicine, animal health, and other areas of  
animal production. In the field of  veterinary medicine and poul-
try production, there is a growing interest in the application of  
nanotechnology and various compounds are used as a supplemen-
tal source of  trace minerals (Na2O, MgO, Al2O3, SiO2, K2O, CaO, 
TiO2, and Fe2O3) in diets. It is quite competent in new products 
and new processes developed to enhance the performance of  the 
products, extend the product shelf-life and freshness as well as in 
getting better the safety and quality of  food.30

 Nanoform of  supplementation increases the surface area 
which possibly could increase absorption and thereby utilization 
of  minerals leading to a reduction in the number of  supplements 
and ultimately reduction in feed cost. The growing concerns with 
regard to the potential contribution of  phosphorus in poultry 
excreta on eutrophication of  surface waters have led to increas-
ing pressure to limit the amount of  excess phosphorus in poultry 
ration and thus reduce the fecal output of  phosphorus. Mineral 
nanoparticles will help to reduce the excretion of  unutilized miner-
als minimizing the environmental pollution especially in large scale 
poultry farming.14

 A research finding showed that an in ovo-injection of  na-
no-silver nanoparticle during incubation has shown improvement 
of  bone mineral concentration and cell-mediated immunity at the 
age day 14 and 21, respectively. Besides, the immune response es-
pecially the humoral immunity was higher in nano-silver treated 
eggs than the control one. In general, injection of  nano-silver, 
thyme, and savory extracts into eggs during embryonic develop-
ment has a great potentialto improve immune activities of  broiler 
chickens without affecting the embryo and its hatchability.3,31

 Nano-silver increases levels of  blood alkaline phospha-
tase which is associated with bone formation in chicken.3,31 Copper 
is a vital mineral for vesicle matrix in the bone cell, preventing its 
premature crystallization and also implements an important role 
in the cross-linked network of  collagen and elastin, which causes 
bone tensile strength and elasticity. Hence, the statistical analysis 
showed that the nano-silver treated groups have greater levels of  
ash, calcium, and copper in their bone as compared to the control 
group and this could be justified by the greater activity of  alkaline 
phosphatase.32

 Nanotechnology can make poultry and meat products 
cost-effective with the natural properties and the differentiation in 
qualities of  products can easily be made by nanotechnology-based 
cooling rates and also allow rapid and homogeneous techniques. 
The future application of  nanotechnology depends on the collab-
orative production of  poultry meat that ha better color, flavor, or 
nutrients. Many of  the molecular structures that determine these 
characteristics are in the nanometer range and information on the 
source can play an important role in the poultry meat design, the 
purpose is to master over the characteristic of  meat and its com-
ponents in an intelligent manner by manipulating atoms individu-
ally and place them exactly where they are needed to produce the 
desired flavor and texture.11

 Thus, nanotechnology can be applied in the production 
of  nanoparticles which can be used in improving digestion and 
absorption as novel food additives. Applications of  nanotechnol-
ogy are ever more varied and specific, with a high potential for 
improving poultry production. Nanoparticle incorporation in ani-
mal nutrition studies greatly enhances the efficiency of  growth and 
production of  poultry. However, a great amount of  research is 
still required to support the effectiveness, and mainly the safety of  
nanotechnology, avoiding any harm to the birds.33

Application of Nanotechnology in Poultry Production 

Applications of  nanomaterials are currently used for meat and 
food generally; including the use of  NPs and nanomaterials as 
food ingredients/additives which are placed directly into food, or 
as a part of  food packaging. The dissolving ability of  fat-soluble 
additives in food products, improvement of  taste, and reduction 
of  the use of  fat, salt, sugar, and preservatives can be achieved 
through the microencapsulating process. Reducing the salt level 
is especially important and presents a great challenge for the meat 
industry because, despite advantages, the use of  salt has shortcom-
ings since it is linked to hypertension and consequently increased 
the risk of  cardiovascular disease.34

 Currently, nanoparticles have a diverse application in 
medicine to transport drugs, heat, light or other substances to spe-
cific types of  cells (such as cancer cells). Researchers across the 
world are also developing nanoparticles to defeat viruses. Even 
though nanoparticle does not directly act on the virus, they deliver 
an enzyme that prevents the replication of  virus molecules in the 
host’s circulatory system. There are efforts underway to develop 
oral administration of  several different drugs using a variety of  
nanoparticles.22
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 Nanoparticles (NPs) show several novel characteristics 
of  transport and uptake and exhibit higher absorption efficien-
cies.35 NPs can rout to the GIT in many ways such as ingestion 
directly from food and water and the administration of  therapeutic 
nano-drugs (ingestion or swallow pathway) and their mechanism 
of  actionis described below: 1. Increase the surface area available 
to interact with biological support, 2. Prolong compound residence 
time in GIT, 3. Decrease influence of  intestinal clearance mecha-
nisms, 4. Penetrate deeply into tissues through fine capillaries, 5. 
Cross epithelial lining fenestration (such as liver) 6. Enable effi-
cient uptake by cells, and efficient delivery of  active compounds to 
target sites in the body.14 

 Minute micelles (nano-capsules) are used as carriers for 
essential oils, flavor, antioxidants, coenzyme and vitamins, miner-
als, and phytochemicals to improve their bioavailability. Encapsu-
lating the nanoparticles of  active ingredients (minerals and micro-
nutrients) to protect them from oxidation and getting to the taste 
receptor site, thus to reduce their undesirable off-tastes in the fin-
ished application.36 

 In the food industry application of  liposomal nanovesi-
cles for the encapsulation and delivery of  nutrients and functional 
ingredients such as proteins, enzymes, flavors, and antimicrobial 
compounds were conducted. The size of  minerals nanoparticles 
should be less than 100 nanometers to use it as feed additives and 
this allows the molecules to easily pass through the stomach wall 
and into body cells more quickly than ordinary minerals with larger 
particle size and effectively used to fulfill the requirement of  min-
erals in the poultry feed in small dose so to increase their produc-
tion performance (Figure 1).3,27,37

NANOTECHNOLOGY IN POULTRY HEALTH

There are different important nanotechnology links to agriculture 
science and engineering as well as food systems. Among these, ag-
ricultural and food security systems, disease management delivery 
systems, new techniques for molecular and cellular biology, new 

materials for pathogen detection, and protection of  the environ-
ment.39 Recently, increasing demand for healthy and safe food, 
high-risk of  disease, and threats to agricultural production from 
changing weather patterns become the new constraint for the 
poultry production.13,40

 Accordingly, disease control in animals is multifaceted, 
and the more traditional emergency products are required for pre-
ventive measures. In professional hospitals and homes, attention 
is being paid to veterinary needs. Antimicrobial products of  plant 
origin are valuable, versatile, and safe and have a crucial and spe-
cific role in controlling bacterial diseases in animals.6,8,41 

 There are various smart components in nanostructures 
that allow us to provide capacity over certain biological barriers, 
such as skin, eye, brain, placenta, mucus, blood, extracellular ma-
trix, cellular and subcellular organelles. Smart delivery systems can 
have multifunctional characteristics to successful targeting and 
they may also be time-controlled; spatially targeted; self-regulated; 
remotely regulated and pre-programmed.42 

 Silver (Ag), Copper (Cu), Iron (Fe), and Manganese diox-
ide (MnO2) are metal nanocomposite were added to poultry feeds 
to increase the quantity and quality of  productivity of  laying hens. 
Hence, this predominates the effect of  salts of  the metals, which 
is characterized by increased levels of  egg-laying during the experi-
ment in poultry. Introduction of  metals as additives in macro and 
nanoscale form causes changes in the pH-level of  egg white and 
yolk but within the norms regulated by the requirements hen’s eggs 
for human consumption.43-45 

 Functionalized NPs-conjugated to monoclonal antibod-
ies have been used to rapidly and specifically detect the respiratory 
syncytial virus in vitro and in vivo. Hence, this fills the gap between 
the recent detection assay of  a wide variety of  virus types and the 
necessity for more rapid and sensitive detection of  viral agents so 
that it can offer direct, rapid, and sensitive detection of  viruses.46,47 
Likewise, protein cage nanoparticles (PCN) free of  any specific vi-
ral antigens were administered to mice and all mice were protected 
against both sub-lethal and lethal doses of  two type of  influenza 
viruses, that is a mouse-adapted coronavirus and mouse pneumo-
virus. All PCN treated showed rapid production of  viral-specific 
antibody and removal of  the virus and this in turn, increases the 
virus survival rate and significant decreases in morbidity and lung 
damage.7,48

 Cell-mediated immunity, in terms of  mean skin thickness 
sensitive to phytohemagglutinin, was significantly enhanced in 
chicks given the nano-silver treatment compared with the control 
and hence their immunity was improved by nano-silver diets. This 
cell-mediated immunity does not relate to body antibodies; rather 
it is an immune response that emerged from the action of  phago-
cytes, natural killer cells, antigen-specific cytotoxic T-lymphocytes, 
and various cytokines against antigen activation.49

 In nano-silver treated chicken, the lower weights of  
thyme and savory treatments can be associated with the antimi-
crobial properties of  these ingredients that modify the microbial 
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inhabitants in poultry caecum. Consequently, lymphoid organs 
as lymphoid organs were decreased with increasing nano-silver, 
thyme, and savory levels in diets. It is established that microorgan-
isms in the gastrointestinal tract have a key role in the growth and 
development of  lymphoid organs. In addition to the antimicro-
bial characteristic, nano-silver also can act as an agent that makes 
oxygen available and reduce strictly anaerobic microorganisms and 
consequently lymphoid organ growth.28 The action of  silver might 
be due to the intake of  silver ions by bacterial cells and the produc-
tion of  reactive oxygen molecules that finally inhibit the bacterial 
respiration.50-52

 In addition, NPs in poultry had given to remove the Cam-
pylobacter (harmful for human consumption not for birds). When 
the nanoparticles added feed is ingested by the birds these nanopar-
ticles attach to Campylobacter, ensures its excretion. Nanoparticles 
would be specifically designed to attach to molecules that exist on 
the surface of  Campylobacter and removed from chicken before 
they reach humans. Such nanoparticles are called biofunctionalized 
nanoparticles which have been developed as an alternative to man-
nose through which Campylobacter jejuni attaches to the epithelial 
cells.53

STATUS AND FUTURE PROSPECTS OF 
NANOTECHNOLOGY

In the upcoming years, nanotechnology research will reform the 
science and technology of  animal health and will help to boost up 
the livestock production. Proponents of  nanotechnology consider 
this technology as one of  the most powerful tools in modern soci-
ety; it has made a revolutionary impact on every aspect of  human 
life. Looking at the speed of  advancement of  nanomedicine, par-
ticularly the utilization of  various nanoparticles in the prevention, 
diagnosis, and treatment of  a complex disease like cancer, one can 
predict that this cutting-edge technology will be on our doorstep 
soon.54

 In the future, it can be conceived that bacterial infections 
can be eliminated in the patient within a few minutes, instead of  
using treatment with antibiotics for weeks. With the advancement 
in technology, we can expect to generate the capability to perform 
surgery at a cellular level, thereby removing individual diseased 
cells and even repairing defective portions of  the individual cells. 
Several nanotechnology-based products are already in the market 
and many are under development or in experimental stages.3,6

 Apart from the nanochemo prevention side of  nanotech-
nology, studies have shown that a nanotechnology is a plausible 
approach for diagnosis, imaging, and therapeutics. Considerable 
research is now being devoted to nanoparticles-based drug de-
livery. Several nanotechnology-based constructs are currently in 
clinical or preclinical development and several of  these are already 
approved by the food and drug authority. Advancements in the 
utilization of  nanotechnology might help us to achieve the high-
er concentrations of  the natural products necessary for efficacy 
against various diseases. It is assumed that a cure for cancer will be 
available and it is also anticipated that nanotechnology will be a $1 

USD trillion industry, with most of  the impact-focused on health-
care and cancer therapy.55

 While research and development in nanotechnology are 
quite limited in most developing countries, there will be increasing 
opportunities to import nanoproducts and processes. Besides, self-
replicating nano-machinery, fabrics that can react to the environ-
ment, and sensors that can detect pollutants and airborne toxins 
are other potential future applications. Moreover, nano-sensory 
surveillance devices will be used to track the movement of  people 
and vehicles. Furthermore, nanotechnology will play a leading role 
in global veterinary practice.7,42

 
CHALLENGES AND LIMITATIONS OF 
NANOTECHNOLOGY 

Nanotechnology provides a new insight to discover better diag-
nosis, prevention, and treatment of  different diseases in poultry, 
unlike the previous conventional technologies. Although the ben-
efits associated with the use of  nanoparticulate systems in order 
to optimize the productive performance and treat diseases, it is 
largely accepted that some nanoparticles (like metal nanoparticles) 
can elicit toxic and deleterious side effects towards living organ-
isms. As with all new technologies new risks might appear that we 
have not thought about yet, underlining the need for continuous 
and dynamic risk reviews.56

 The effects of  exposure to engineered nanoparticles 
may be different from the effects caused by naturally occurring 
nanoparticles. Engineered nanoparticles may be better to evade the 
body’s defenses because of  their size or protective coatings. More-
over, the health and environmental risks raised due to the exposure 
to engineered nanoparticles need further study.21,57

 The risks and safeties are related to free nanoparticles will 
concern only a fraction of  the applications of  nanotechnologies. 
In most applications, nanoparticles will be embedded in the final 
product and therefore not come into direct contact with workers, 
animals, consumers, or the environment. There are different chal-
lenges related to nanotechnologies such as environmental risks due 
to release of  nanoparticles into the environment, human (workers 
and consumers) may also suffer from safety risks and futuristic 
risks like human enhancement and self-replications of  nanoma-
chines, business risks involved with the marketing of  nanotechnol-
ogy-enabled products and risks related to the protection of  intel-
lectual property are identified.20,58

CONCLUSION 

Nanotechnology holds a major promise for poultry, veterinary 
medicine, and other areas of  animal production. The nanotech-
nologies are designed and used for various purposes through char-
acterization, production, and application of  structures, devices, 
and systems by controlling shape and size on a nanometer scale. 
NTs can enhance food properties, easily transport nutrients and 
flavors into the body, extended its shelf-life, improved production 
processes, and health status of  poultry. Although there are benefits 
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related to the use of  nanoparticle for improving the productive 
performance and treat diseases in poultry, it is largely accepted that 
some nanoparticles can provoke toxic and harmful side effects to-
wards living organisms upon immediate implementation. Besides 
the potential of  nanotechnology in poultry production cannot be 
fully appreciated yet and there are limited number of  studies car-
rying out on the use of  nanoparticles for poultry production and 
health. Therefore, further study should be conducted on nanotech-
nology to a detailed evaluation of  its productive performance and 
health status in poultry. Besides, safety and its risk should be as-
sessed before the direct implementation of  nanoparticles.

CONFLICTS OF INTEREST 

The authors declare that they have no conflicts of  interest.

REFERENCES

1. Moges F. Indigenous chicken production and marketing systems 
in Ethiopia: Characteristics and opportunities for market-oriented 
development. Web site. http://www.fao.org/tempref/AG/Re-
served/DAD-Net/Poultry_synthesis_WP24.pdf. Accessed June 
14, 2020.

2. Dhama K, Chakraborty S, Mahima, Wani MY, Verma AK, Deb 
R, et al. Novel and emerging therapies safeguarding health of  hu-
mans and their companion animals: A review. Pak J Biol Sci. 2013; 
16(3): 101-111. doi: 10.3923/pjbs.2013.101.111

3. Tatli Seven P, Seven I, Gul Baykalir B, Iflazoglu Mutlu S, Salem 
AZ. Nanotechnology and nano-propolis in animal production and 
health: an overview. Italian Journal of  Animal Science. 2018; 17(4): 
921-930. doi: 10.1080/1828051X.2018.1448726

4. Fakruddin M, Hossain Z, Afroz H. Prospects and applications 
of  nanobiotechnology: A medical perspective. Journal of  Nanobio-
technology. 2012; 10(1): 1-8. doi: 10.1186/1477-3155-10-40

5. Huang S, Wang L, Liu L, Hou Y, Li L. Nanotechnology in agri-
culture, livestock, and aquaculture in China. A review. Agron. Sus-
tain. Dev. 2015; 35(2): 369-400. doi: 10.1007/s13593-014-0274-x

6. Meena NS, Sahni YP, Thakur D, Singh RP. Applications of  nan-
otechnology in veterinary therapeutics. Journal of  Entomology and 
Zoology Studies. 2018; 6(2): 167-175.

7. Sah SK, Kaur A, Wani S. Nanobiotechnology: changing hori-
zons of  science. Biolife. 2014; 2(3): 905-916.

8. Sekhon BS. Nanotechnology in agri-food production: An over-
view. Nanotechnol Sci Appl. 2014; 7: 31-53. doi: 10.2147/NSA.
S39406

9. Kroubi M, Daulouede S, Karembe H, Jallouli Y, Howsam M, 
Mossalayi D, et al. Development of  a nanoparticulate formulation 
of  diminazene to treat African trypanosomiasis. Nanotechnology. 
2010; 21(50): 505102. doi: 10.1088/0957-4484/21/50/505102

10. Tarafdar J, Sharma S, Raliya R. Nanotechnology: Interdisciplin-
ary science of  applications. African Journal of  Biotechnology. 2013; 
12(3): 219-226. doi: 10.5897/AJB12.2481

11. Muktar Y, Bikila T, Keffale M. Application of  nanotechnol-
ogy for animal health and production improvement: A review. 
World Appl Sci J. 2015; 33(10): 1588-1596. doi: 10.5829/idosi.
wasj.2015.33.10.96253

12. Verma AK, Singh V, Vikas P. Application of  nanotechnol-
ogy as a tool in animal products processing and marketing: An 
overview. Am J Food Technol. 2012; 7(8): 445-451. doi: 10.3923/
ajft.2012.445.451

13. El Sabry MI, McMillin KW, Sabliov CM. Nanotechnology con-
siderations for poultry and livestock production systems–a review. 
Annals of  Animal Science. 2018; 18(2): 319-334. doi: 10.1515/aoas-
2017-0047

14. Vinus, Sheoran N. Role of  nanotechnology in poultry nutri-
tion. Int J Pure App Biosci. 2017; 5: 1237-1245. doi: 10.18782/2320-
7051.5948

15. Mohapatra P, Swain RK, Mishra SK,  Behera T. Effects of  di-
etary nano-selenium supplementation on the performance of  layer 
grower birds. Asian Journal of  Animal and Veterinary Advances. 2014; 
9(10): 641-652. doi: 10.3923/ajava.2014.641.652

16. Kumar V, Yadav SK. Plant-mediated synthesis of  silver and 
gold nanoparticles and their applications. Journal of  Chemical Tech-
nology & Biotechnology. 2009; 84(2): 151-157. doi: 10.1002/jctb.2023

17. Prasad KS, Pathak D, Patel A, Selvaraj K. Biogenic synthesis 
of  silver nanoparticles using Nicotiana tobaccum leaf  extract and 
study of  their antibacterial effect. African Journal of  Biotechnology. 
2011; 10(41): 8122-8130.

18. Prasad R, Swamy VS. Antibacterial activity of  silver nanopar-
ticles synthesized by bark extract of  Syzygium cumini. Journal of  
Nanoparticles. 2013; 2013: 6. doi: 10.1155/2013/431218

19. Swamy VS, Prasad R. Green synthesis of  silver nanoparticles 
from the leaf  extract of  Santalum album and its antimicrobial ac-
tivity. J Optoelectron Biomed Mater. 2012; 4(3): 53-59.

20. Boulaiz H, Alvarez PJ, Ramirez A, Marchal JA, Prados J, Rodrí-
guez-Serrano, et al. Nanomedicine: Application areas and develop-
ment prospects. Int J Mol Sci. 2011; 12(5): 3303-3321. doi: 10.3390/
ijms12053303

21. Prasad R, Kumar V, Prasad KS. Nanotechnology in sustainable 
agriculture: Present concerns and future aspects. African Journal of  
Biotechnology. 2014; 13(6): 705-713. doi: 10.5897/AJBX2013.13554

22. Dilbaghi N, Kaur H, Kumar R, Arora P, Kumar S. Nanoscale 
device for veterinary technology: trends and future prospective. 
Advanced Materials Letters. 2013; 4(3): 175-184. doi: 10.5185/am-
lett.2012.7399

48 Review | Volume 5 | Issue 2 |

http://dx.doi.org/10.17140/VMOJ-5-148
http://www.fao.org/tempref/AG/Reserved/DAD-Net/Poultry_synthesis_WP24.pdf
http://www.fao.org/tempref/AG/Reserved/DAD-Net/Poultry_synthesis_WP24.pdf
https://doi.org/10.3923/pjbs.2013.101.111
https://doi.org/10.1080/1828051X.2018.1448726
https://doi.org/10.1186/1477-3155-10-40
https://doi.org/10.1007/s13593-014-0274-x
https://doi.org/10.2147/NSA.S39406
https://doi.org/10.2147/NSA.S39406
https://doi.org/10.1088/0957-4484/21/50/505102
https://doi.org/10.5897/AJB12.2481
https://doi.org/10.5829/idosi.wasj.2015.33.10.96253
https://doi.org/10.5829/idosi.wasj.2015.33.10.96253
https://doi.org/10.3923/ajft.2012.445.451
https://doi.org/10.3923/ajft.2012.445.451
https://doi.org/10.1515/aoas-2017-0047
https://doi.org/10.1515/aoas-2017-0047
https://doi.org/10.18782/2320-7051.5948
https://doi.org/10.18782/2320-7051.5948
https://doi.org/10.3923/ajava.2014.641.652
https://doi.org/10.1002/jctb.2023
https://doi.org/10.1155/2013/431218
https://doi.org/10.3390/ijms12053303
https://doi.org/10.3390/ijms12053303
https://doi.org/10.5897/AJBX2013.13554
https://doi.org/10.5185/amlett.2012.7399
https://doi.org/10.5185/amlett.2012.7399


Fesseha H et al

Vet Med Open J. 2020; 5(2): 43-50. doi: 10.17140/VMOJ-5-148

23. Ahmadi F, Rahimi F. The effect of  different levels of  nanoSil-
ver on performance and retention of  silver in edible tissues of  
broilers. World Applied Sciences Journal. 2011; 12(1): 1-4.

24. Razi MK, Maamoury RS, Banihashemi S. Preparation of  
nanoselenium particles by water solution phase method from in-
dustrial dust. International Journal Nano Dimension. 2011; 1(4): 261-
267. doi: 10.7508/IJND.2010.04.003

25. Chakravarthi PV, Balaji SN. Applications of  nanotechnology 
in veterinary medicine. Vet World. 2010; 3(10). doi: 10.5455/vet-
world.2010.477-480

26. Dian L, Yang Z, Li F, Wang Z, Pan X, Peng X, et al. Cubic 
phase nanoparticles for sustained release of  ibuprofen: Formu-
lation, characterization, and enhanced bioavailability study. Int J 
Nanomedicine. 2013; 8: 845-54. doi: 10.2147/IJN.S40547

27. King T, Osmond-McLeod MJ, Duffy LL. Nanotechnology in 
the food sector and potential applications for the poultry industry. 
Trends in Food Science & Technology. 2018; 72: 62-73. doi: 10.1016/j.
tifs.2017.11.015

28. Ahmadi F, Kordestany AH. Investigation on silver retention in 
different organs and oxidative stress enzymes in male broiler fed 
diet supplemented with powder of  nanosilver. American-Eurasian 
Journal of  Toxicological Sciences (AEJTS). 2011; 3(1): 28-35.

29. Paleo AJ, Martínez-Boubeta C, Balcells L, Costa CM, Senca-
das V, Lanceros-Mendez S. Thermal, dielectrical and mechanical 
response of  α and β-poly (vinilydene fluoride)/Co-MgO nano-
composites. Nanoscale Res Lett. 2011; 6(1): 1-4. doi: 10.1186/1556-
276X-6-257

30. Sekhon BS. Nanoprobes and their applications in veterinary 
medicine and animal health. Research Journal of  Nanoscience and Nano-
technology. 2012; 2(1): 1-16. doi: 10.3923/rjnn.2012.1.16

31. Saki A, Salary J. In ovo injection of  silver nanoparticles, thyme 
and savory extract on growth performance and blood parameters 
in broiler chicks. Animal Sciences Journal (Pajouhesh & Sazandegi). 
2014; 101: 70-78.

32. Kim B-S, Park I-K, Hoshiba T, Jiang H-L,Choie Y-J, Akaike T, 
et al. Design of  artificial extracellular matrices for tissue engineer-
ing. Progress in Polymer Science. 2011; 36(2): 238-268. doi: 10.1016/j.
progpolymsci.2010.10.001

33. Liao C-D, Hung W-L, Jan K-C, Yeh A-I, Ho C-T, Hwang LS. 
Nano/sub-microsized lignan glycosides from sesame meal exhibit 
higher transport and absorption efficiency in Caco-2 cell mono-
layer. Food Chemistry. 2010; 119(3): 896-902. doi: 10.1016/j.food-
chem.2009.07.056

34. Weiss J, Gibis M, Schuh V, Salminen H. Advances in ingredi-
ents and processing systems for meat and meat products. Meat Sci. 
2010; 86(1): 196-213. doi: 10.1016/j.meatsci.2010.05.008

35. Zha LY, Xu ZR, Wang MQ, Gu LY. Chromium nanoparticle 
exhibits higher absorption efficiency than chromium picolinate 
and chromium chloride in Caco-2 cell monolayers. J Anim Physi-
ol Anim Nutr (Berl). 2008; 92(2): 131-140. doi: 10.1111/j.1439-
0396.2007.00718.x

36. Heller L. Flavor firm uses nanotechnology for new ingredient 
solutions. Food Navigator News. 2006; 10.

37. Wen H-W, DeCory TR, Borejsza-Wysocki W, Durst RA. Inves-
tigation of  neutr avidin-tagged liposomal nanovesicles as univer-
sal detection reagents for bioanalytical assays. Talanta. 2006; 68(4): 
1264-1272. doi: 10.1016/j.talanta.2005.07.032

38. Yadav D, Singh AK, Kumar B, Mahla AS, Singh SK, Patra MK, 
et al. Effect of  n-3 PUFA-rich fish oil supplementation during late 
gestation on kidding, uterine involution and resumption of  fol-
licular activity in goat. Reproduction in Domestic Animals. 2019; 54(12): 
1651-1659. doi: 10.1111/rda.13575

39. Prasad R, Jain V, Varma A. Role of  nanomaterials in symbiotic 
fungus growth enhancement. Current Science. 2010; 99(9): 1189-
1191.

40. Biswal SK, Nayak AK, Parida UK, Nayak P. Applications of  
nanotechnology in agriculture and food sciences. Int J Sci Innov Dis-
cov. 2012; 2(1): 21-36.

41. Awwad AM, Salem NM. Green synthesis of  silver nanoparti-
cles by mulberry leaves extract. Nanoscience and Nanotechnology. 2012; 
2(4): 125-128. doi: 10.5923/j.nn.20120204.06

42. Scott N. Nanotechnology and animal health. Revue scientifique et 
technique (International Office of  Epizootics). 2005; 24(1): 425-432. doi: 
10.20506/rst.24.1.1579

43. Joshua PP, Valli C, Balakrishnan V. Effect of  in ovo supplemen-
tation of  nanoforms of  zinc, copper, and selenium on post-hatch 
performance of  broiler chicken. Vet World. 2016; 9(3): 287-294. 
doi: 10.14202/vetworld.2016.287-294

44. Scott A, Vadalasetty KP, Chwalibog A, Sawosz E. Copper 
nanoparticles as an alternative feed additive in poultry diet: A 
review. Nanotechnology Reviews. 2018; 7(1): 69-93. doi: 10.1515/nt-
rev-2017-0159

45. Scott A, Vadalasetty KP, Łukasiewicz M, Jaworski S, Wierz-
bicki M, Chwalibog A, et al. Effect of  different levels of  copper 
nanoparticles and copper sulphate on performance, metabolism 
and blood biochemical profiles in broiler chicken. Journal of  Ani-
mal Physiology and Animal Nutrition. 2018; 102(1): e364-e373. doi: 
10.1111/jpn.12754

46. Smith DM, Simon JK, Baker Jr JR. Applications of  nanotech-
nology for immunology. Nat Rev Immunol. 2013; 13(8): 592-605. 
doi: 10.1038/nri3488

47. Tripp RA, Alvarez R, Anderson B, Jones L, Weeks C, Chen W. 

49Review | Volume 5 | Issue 2 |

http://dx.doi.org/10.17140/VMOJ-5-148
https://doi.org/10.7508/IJND.2010.04.003
https://doi.org/10.5455/vetworld.2010.477-480
https://doi.org/10.5455/vetworld.2010.477-480
https://doi.org/10.2147/IJN.S40547
https://doi.org/10.1016/j.tifs.2017.11.015
https://doi.org/10.1016/j.tifs.2017.11.015
https://doi.org/10.1186/1556-276X-6-257
https://doi.org/10.1186/1556-276X-6-257
https://doi.org/10.3923/rjnn.2012.1.16
https://doi.org/10.1016/j.progpolymsci.2010.10.001
https://doi.org/10.1016/j.progpolymsci.2010.10.001
https://doi.org/10.1016/j.foodchem.2009.07.056
https://doi.org/10.1016/j.foodchem.2009.07.056
https://doi.org/10.1016/j.meatsci.2010.05.008
https://doi.org/10.1111/j.1439-0396.2007.00718.x
https://doi.org/10.1111/j.1439-0396.2007.00718.x
https://doi.org/10.1016/j.talanta.2005.07.032
https://doi.org/10.1111/rda.13575
https://doi.org/10.5923/j.nn.20120204.06
https://doi.org/10.20506/rst.24.1.1579
https://doi.org/10.14202/vetworld.2016.287-294
https://doi.org/10.1515/ntrev-2017-0159
https://doi.org/10.1515/ntrev-2017-0159
https://doi.org/10.1111/jpn.12754
https://doi.org/10.1038/nri3488


Fesseha H et al

Vet Med Open J. 2020; 5(2): 43-50. doi: 10.17140/VMOJ-5-148

Bioconjugated nanoparticle detection of  respiratory syncytial vi-
rus infection. Int J Nanomedicine. 2007; 2(1): 117-124. doi: 10.2147/
nano.2007.2.1.117

48. Wiley JA, Richert LE, Swain SD, Harmsen A, Barnard DL, 
Randall TD, et al. Inducible bronchus-associated lymphoid tissue 
elicited by a protein cage nanoparticle enhances protection in mice 
against diverse respiratory viruses. PLoS One. 2009; 4(9): e7142. 
doi: 10.1371/journal.pone.0007142

49. Ghalamkari G, Toghyani M, Tavalaeian E, Landy N, Ghalam-
kari Z, Radnezhad H. Efficiency of  different levels of  Satureja 
hortensis L.(Savory) in comparison with an antibiotic growth pro-
moter on performance, carcass traits, immune responses and se-
rum biochemical parameters in broiler chickens. African Journal of  
Biotechnology. 2011; 10(61): 13318-13323.

50. Kuzma J. Nanotechnology in animal production-Upstream as-
sessment of  applications. Livestock Science. 2010; 130(1-3): 14-24. 
doi: 10.1016/j.livsci.2010.02.006

51. Mahmoud UT. Silver nanoparticles in poultry production. Jour-
nal of  Advanced Veterinary Research. 2012; 2(4): 303-306.

52. Matsumura Y, Yoshikata K, Kunisaki S-i, Tsuchido T. Mode of  
bactericidal action of  silver zeolite and its comparison with that of  
silver nitrate. Appl Environ Microbiol. 2003; 69(7): 4278-4281. doi: 
10.1128/AEM.69.7.4278-4281.2003

53. Luo PG, Tzeng T-R, Qu L, Lin  Y, Caldwell E, Latour RA, et al. 
Quantitative analysis of  bacterial aggregation mediated by bioac-
tive nanoparticles. Journal of  Biomedical Nanotechnology. 2005; 1(3): 
291-296. doi: 10.1166/jbn.2005.040

54. Niknamfar AH, Esmaeili H. Reviewing on nanotechnology for 
creating antimicrobial for chicken feed: Max-min optimization ap-
proach. International Journal of  Research in Industrial Engineering. 2017; 
6(4): 312-327. doi: 10.22105/RIEJ.2017.100933.1021

55. Num S, Useh N. Nanotechnology applications in veterinary di-
agnostics and therapeutics. Sokoto Journal of  Veterinary Sciences. 2013; 
11(2): 10-14. doi: 10.4314/sokjvs.v11i2.2

56. Love SA, Maurer-Jones MA, Thompson JW, Lin Y-S, 
Haynes CL. Assessing nanoparticle toxicity. Annu Rev Anal Chem 
(Palo Alto Calif). 2012; 5: 181-205. doi: 10.1146/annurev-an-
chem-062011-143134

57. Rashidi L, Khosravi-Darani K. The applications of  nanotech-
nology in food industry. Critical Reviews in Food Science and Nutrition. 
2011; 51(8): 723-730. doi: 10.1080/10408391003785417

58. Dreher KL. Health and environmental impact of  nanotech-
nology: Toxicological assessment of  manufactured nanoparticles. 
Toxicological Sciences. 2004; 77(1): 3-5. doi: 10.1093/toxsci/kfh041

Submit your article to this journal | https://openventio.org/submit-manuscript/

50 Review | Volume 5 | Issue 2 |

http://dx.doi.org/10.17140/VMOJ-5-148
https://doi.org/10.2147/nano.2007.2.1.117
https://doi.org/10.2147/nano.2007.2.1.117
https://doi.org/10.1371/journal.pone.0007142
https://doi.org/10.1016/j.livsci.2010.02.006
https://doi.org/10.1128/AEM.69.7.4278-4281.2003
https://doi.org/10.1166/jbn.2005.040
https://doi.org/10.22105/RIEJ.2017.100933.1021
https://doi.org/10.4314/sokjvs.v11i2.2
https://doi.org/10.1146/annurev-anchem-062011-143134
https://doi.org/10.1146/annurev-anchem-062011-143134
https://doi.org/10.1080/10408391003785417
https://doi.org/10.1093/toxsci/kfh041


VETERINARY MEDICINE
Open Journal

ISSN 2475-1286

Kassahun A. Negasee, DVM, MSc*  

Department of Animal Health, Awi Nationalities Administrative Zone Livestock Resource Development Office, Amhara Region, Ethiopia

*Corresponding author
Kassahun A. Negasee, DVM, MSc  
Doctor, Department of Animal Health, Awi Nationalities Administrative Zone Livestock Resource Development Office, Amhara Region, Ethiopia; 
E-mail: kassahunayana@gmail.com

Article information
Received: June 2nd, 2020; Revised: August 18th, 2020; Accepted: September 30th, 2020; Published: November 5th, 2020

Clinical Metritis and Endometritis in Diary Cattle: A 
Review

Review

Cite this article
Negasee KA. Clinical metritis and endometritis in diary cattle: A review. Vet Med Open J. 2020; 5(2): 51-56. doi: 10.17140/VMOJ-5-149

   Copyright 2020 by Negasee KA. 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.

51Review | Volume 5 | Issue 2 |

cc

INTRODUCTION

Reproduction is one of  the key pillars of  production in many 
herds and individual animals.1 It could be affected by repro-

ductive diseases that decrease fertility in female animals includes 
metritis, endometritis, pyometra, retained fetal membrane (RFM) 
and some non-specific infections of  the uterus are the most im-
portant factors causing infertility in the dairy cattle.2 The most 

important causes of  infertility in dairy cows are reported to be 
metritis and endometritis.3 

 Many postpartum reproductive disorders have common 
etiology and predispose to each other and share a common thera-
peutics regime.3 Among the postpartum, reproductive diseases 
include metritis and endometritis. Metritis is inflammation of  the 
wall of  the uterus, whereas endometritis is inflammation of  the 

ABSTRACT
Reproduction is one of  the key pillars of  production in many herds and individual animals. In female animals, reproduction can be 
affected by uterine diseases including metritis and endometritis. The objective of  this review is to understand metritis and endo-
metritis, diagnosis and treatment approaches, and the economic impact of  uterine inflammations. Metritis is inflammation of  the 
wall of  the uterus, whereas endometritis is inflammation of  the functional lining of  the uterus, called the endometrium. Clinically, 
they are characterized by an enlarged uterus containing a watery red-brown fluid to viscous off-white purulent uterine discharge, 
which often has a fetid odor within 10 to 14-days after postpartum period in clinical metritis whereas clinical endometritis can 
also be observed its clinical signs after 21-days postpartum period. The risk factors for the occurrence of  clinical metritis and en-
dometritis include extrinsic factors include calving season and nutrition whereas intrinsic factors include retained fetal membrane 
(RFM), dystocia, metabolic disturbance, negative energy balance (NEB) and other non-specific diseases. These factors disturbing 
the normal physiology and weaken the immune system of  dairy cattle. The factors favor the multiplication of  pathogenic bac-
teria and cause inflammation of  the uterus and results in metritis and endometritis. This result in increased conception interval 
increase the number of  inseminations, loss of  milk and meat production, marked drop in fertility and increase the cost of  treat-
ment. Clinical metritis and endometritis can be diagnosed by clinical symptoms and cytological examinations. Clinical metritis and 
endometritis can be treated by anti-inflammatory drugs flunixin meglumine, antibiotics (pens-trip and long-acting oxytetracycline), 
intrauterine infusion by using saline or iodine tincture solutions. Clinical metritis and endometritis are the most frequent uterine 
disorders in dairy cows causing decreased fertility leading to high economic losses. Therefore, management of  these production 
diseases can be achieved by early diagnosis and treatment, supplementation of  balanced feed containing minerals, vitamins, ap-
propriate proteins and carbohydrates, good quality management during and after calving of  the female animals. 
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functional lining of  the uterus, called the endometrium.4
 
 Metritis and endometritis have wide variations.5 Inflam-
mation of  uterus occurred after entry of  bacteria during or im-
mediately after parturition, coitus or while carrying out artificial 
insemination. Severity and persistence of  infection of  uterus 
depends on the degree of  contamination, weak uterine defense 
mechanism and presence of  substrates for the growth of  the mi-
crobes such as devitalized tissues are the factors for the occurrence 
of  uterine diseases.6 Pathogenic microbial infections of  uterus that 
cause uterine disease are common in modern dairy cattle after par-
turition and lead to decreased productivity and sub-fertility from 
metritis and endometritis.7

 Clinically metritis and endometritis can be diagnosed 
based on clinical symptoms, manage mental history during par-
turition, detecting vaginal discharge with the aid of  speculum or 
gloved hands and cytological examinations give information about 
their diagnosis. The uterine diseases can be managed by intrauter-
ine wash, systemic antibiotics, and hormones.8 In more severe cas-
es other symptomatic therapies like anti-inflammatory agents and 
intravenous fluid therapy is also advocated.9 

 Inflammation of  the uterus slows down the process of  
involution in the uterus and delays the onset of  activities of  the 
ovaries leading to economic loss due to systemic illness, increases 
conception interval, increases the number of  inseminations, loss 
of  milk and meat production and marked drop fertility.2,3 Metri-
tis and endometritis are the most important and dramatic diseases 
that disrupt the reproductive performance of  cows and reduced 
livestock profitability.5 Therefore, this is to know the etiology, risk 
factors, pathophysiology, diagnostic, treatment, and economic im-
pact of  clinical metritis and endometritis in dairy cattle.

CLINICAL METRITIS AND ENDOMETRITIS

Clinical Metritis

Metritis is inflammation of  the wall of  the uterus. It is a post-
partum infection of  the uterus6 and it is the inflammation of  the 
uterus consisting of  both the endometrial and the muscular layer.9 
Most of  the cases occurred during the first 10-14-days of  delivery 
and sometimes it is referred as toxic puerperal metritis2,6 or pel-
vic inflammatory disease (PID).4 It is characterized by an enlarged 
uterus containing a watery red-brown fluid to viscous off-white 
purulent uterine discharge, which often has a fetid odor or un-
pleasant smell.10

Endometritis

Endometritis is inflammation of  the functional lining of  the uter-
us, called the endometrium.4,8 It also refers to inflammation of  the 
mucus membrane of  the uterus; it is characterized by purulent 
discharge from the vulva that appeared three weeks after parturi-
tion or later.11 Clinical endometritis is defined as the presence of  a 
purulent discharge detectable in the vagina 21-days or more post-
partum or mucopurulent discharge detectable in the vagina after 
26-days of  postpartum.10 Subclinical endometritis is characterized 

by inflammation of  the endometrial and the presence of  neutro-
phils in cytology or biopsy histology, in the absence of  signs of  
clinical endometritis.10,11 

Risk Factors and Occurrence of Clinical Metritis and 
Endometritis
 
Clinical metritis and endometritis are considered to be a multi-
factorial disease with many factors having a direct or indirect ef-
fect on uterine function.4 Risk factors were categorized as extrinsic 
and intrinsic factors. Extrinsic factors concerned all conditions 
and environmental characteristics shared by animals in same herd, 
whereas intrinsic factors are specific variable characteristics of  the 
individual cow.4,5

Extrinsic factors

Calving season: During the rainy seasons, the general health of  
cows decreases making them more vulnerable to uterine infections 
because the environment is contaminated by animal products and 
wastes. The wet season is good for multiplication of  the patho-
genic bacteria and the pathogens during parturition can enter to 
reproductive organ and causes uterine diseases like metritis and 
endometritis.5 

Nutrition: The quantity and quality of  proteins included in the 
food ration play a key role in the efficiency of  the immune system. 
Cellular immunity is also affected by protein quantity in food ra-
tions; protein deficiency dramatically reduces cellular phagocytosis. 
Noteworthy also is that excess protein intake induces high serum 
ammonia, which reduces lymphocyte production and favors the 
development metritis and endometritis.5,12 

 Feeding animals that contain many vitamins are involved 
in the functioning of  the immune system, including vitamins B and 
C, which have a role in antibody synthesis, and vitamin C, which 
ensures integrity of  immune cell membranes and protects them 
from free radicals. Vitamin A is important for epithelial tissue de-
velopment and cell differentiation, which are very important in the 
early postpartum stage. Vitamin A also has immunological func-
tions by increasing the early inflammatory phase through enhanc-
ing the number of  macrophages at the site of  a wound, which im-
proves localization and stimulation of  the immune response in the 
case of  uterine infection. Therefore, deficiency of  vitamins during 
the postpartum period delays phagocytosis and favors for multipli-
cation of  pathogenic micro-organisms in the uterus reproductive 
organs, and other tissues that cause uterine diseases including clini-
cal metritis and endometritis.5 

 A variety of  minerals in the feed of  female animals are 
involved in the uterine defense mechanisms. Calcium acts as com-
plement-activator and calcium deficiency delays uterine involution 
and prolongs uterine infection. Calcium deficiency may be induced 
by excessive intake of  phosphorus. Magnesium is involved in op-
sonization mechanisms. Selenium is involved in neutrophil func-
tion and its deficiency disrupts the reproductive performance of  
the cow and increases the risk of  endometritis. Copper, zinc, and 
iron intervene in lysosome production and their deficiency dra-
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matically reduces phagocytosis and favors the growth of  bacteria 
and development of  metritis and endometritis.5,12

Intrinsic factors

Parity of the animals: As parity increases cows are often subject to 
dystocia, uterine lesions could be occurred and this causes uterine 
diseases including metritis and endometritis related to the severity 
of  initial uterine lesions. Older cows have reduced uterine elastic-
ity and uterine involution is slower than in younger cows, which 
presumably increases the vulnerability of  older cows to persistent 
uterine infection and endometritis.5 

 In cases of  bacterial contamination, older cows may effi-
ciently and rapidly eliminate bacteria from the uterus while young-
er cows may have limited prior exposure, which delays the immune 
response, resulting in more severe and prolonged clinical and sub-
clinical endometritis.5,10

Dystocia: Dystocia is a risk factor that significantly increased the 
overall incidence of  clinical metritis and endometritis after calving. 
Dystocia indirectly increases the opportunity for the development 
of  endometritis by increasing the probability of  metritis.5 Ab-
normal calving and dystocia can induce trauma on endometrium 
and calving assistance favors the introduction of  bacteria into the 
uterus and increases the potential for clinical and subclinical endo-
metritis to develop.5,13

Retained placenta: Retained placental tissue represents the main 
important risk factor for metritis and endometritis in dairy cows. 
Residual tissue encountered in the case of  a retained placenta 
represents a favorable medium for the growth of  bacteria in the 
uterus and necrotic tissue delays uterine involution and the repair 
of  the endometrial. Furthermore, residual tissues may result in the 
cervix being held open and an increase in bacterial contamination 
of  the endometrium.5,15 Indirectly, pregnancy length induced calv-
ing, twins, and stillbirth increase the occurrence metritis and endo-
metritis by favoring the retention of  fetal membranes.5

Metabolic stress: Failure of  adequate calcium mobilization around 
the time of  calving results in hypocalcaemia since calcium is an im-
portant element in the process of  uterine involution reduces uter-
ine contractions, causes dystocia, prolongs gestation any deficiency 
delays this process and is considered a risk factor for retained fetal 
membrane occurrence, it is a risk factor for metritis and endome-
tritis occurrence.5,16 

Negative energy balance: A negative energy balance (NEB) is of-
ten linked with severe and prolonged uterine inflammation and 
delayed uterine involution, which appears to be associated with a 
lack of  bacterial killing after ingestion by phagocytes. NEB favors 
the development of  many metabolic disorders, especially ketosis, 
which can increase the main important risk factors for metritis en-
dometritis and retained placenta.17 At the start of  lactation, dairy 
cows require a significant amount of  glucose to produce lactose, 
and these requirements are maximal after the third week of  post-
partum. During this period, dairy cows have an insufficient appe-
tite to consume the required energy since the diary animals have 

low food ingestion capacity. Energy deficiency results in lipid mo-
bilization, metabolization in the liver as a source of  energy and 
excessive production and accumulation of  ketones, can reach toxic 
concentrations and reduce immune functions of  the uterus by af-
fecting phagocytosis and increase the risk of  metritis and endo-
metritis.18

Etiopathophysiology of Clinical Metritis and Endometritis

The uterus is routinely contaminated with bacteria in the early post-
partum period.19 Among the pathogenic bacteria that can affect the 
uterus and causes metritis and endometritis include Escherichia coli, 
Arcanobacterium pyogenes, Fusobacterium necrophorum, Bacteroides species, 
Staphylococcus species Pasteurella species, Haemophilussomnus, Pseudomonas 
aeruginosa, Clostridium species, and Streptococcus species. Among these, 
Arcanobacterium pyogenes, coliforms, and the Gram-negative anaerobes, 
Fusobacterium, and Bacteroides species are commonly encountered.20

 The bacterial load in the uterus disrupts the normal uter-
ine defense mechanism leading to life-threatening infection. The 
uterus after calving has damaged epithelial surface with fluids and 
debris from the tissues that facilitate the growth of  the bacteria.19 
Clinical metritis generally initiates with the establishment of  the 
pathogenic organism to the uterine mucosa and their penetration 
through the epithelium and thereby releasing the toxins.6 Cows 
affected by endometritis have a very high concentration of  bac-
terial lipopolysaccharide (LPS) and immune-depressant products 
that decrease the recruitment of  leukocytes into the uterus to clear 
bacteria. The immunity female animals become weak and the spe-
cies and load of  the bacteria involved in the infection is a critical 
determinant for the establishment of  endometrial infection.6,19

 Elevated inflammation of  metritis and endometritis re-
sults in impaired reproductive performance.21 These infections are 
believed to result in delayed uterine involution and damages to em-
bryos, causing impaired or delayed fertility. Additionally, uterine 
infection and inflammation are associated with some alteration in 
the pattern of  follicle growth on ovaries and disruption of  subse-
quent luteal phase durations.6,21

 Uterine diseases pathology extension of  infection or in-
flammation to the oviduct likely disrupts the delicate balance of  
the immune systems that are required for fertilization.22 Bacterial 
infections disrupt the endocrine signaling in the hypothalamic-pi-
tuitary-gonadal axis and the secretion of  gonadotrophins. Uterine 
infections disrupt ovarian follicle growth and function, with small-
er and less steroidogenic ovarian follicles.21,22 Uterine infections 
reduce oocyte quality, with increased rates of  meiotic arrest and 
germinal vesicle breakdown failure and cause infertility of  female 
animals.22

Clinical Signs and Symptoms

The most prominent abnormality observed in clinical metritis and 
endometritis are the yellowish mucopurulent discharged from the 
vulva opening. Pyrexia, systemic illness, dull, depressed with pale 
mucous membrane. Upon rectal examination the uterus having 
a doughy consistency and around the ovaries, the corpus luteum 
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persistently can be palpated.8,9 Decreased milk yield, in appetence 
and increases infertility in dairy cows animals indicates uterine dis-
eases.23

Diagnosis

Among commonly used diagnostic tools, rectal palpation is prob-
ably the most common method for diagnosing uterine infections.24 

The diagnosis of  metritis and clinical endometritis should include 
inspection of  the contents of  the female genital tract by speculum 
or insertion of  a clean-gloved-hand into the vagina. Manual exami-
nation of  the vagina also facilitates the collection of  fluid from the 
vagina to evaluate the presence and odour of  pus, which can be 
used to score the severity of  disease and predict the likely success 
of  treatment.10,24

 Vaginoscopy is a straightforward procedure that permits 
the evaluation of  the characteristics of  fluids in the anterior vagina 
and external cervical. Vaginal discharge can be scored and used as 
an indicator of  uterine infection.3 Diagnosis of  clinical endome-
tritis in dairy cows; the presence of  purulent uterine discharge or 
cervical diameter greater than 7.5 cm after 20-days of  postpartum 
or a mucopurulent discharge after 26-days postpartum defined 
clinically relevant endometritis.3,24

 Ultrasound uterine measurement is convenient and al-
lows for reliable result comparison. Ultrasonographic intrauterine 
fluid determination 3-weeks postpartum exhibits good sensitivity 
and specificity and is reliable for diagnosing endometritis.25

 In the absence of  pus cytological evidence of  inflamma-
tion of  the endometrium is associated with reduced fertility.21,25 
Endometritis is characterized by inflammation of  the uterine wall 
that results in a significant reduction in reproductive performance. 
The subclinical disease is defined by the proportion of  polymorph 
nuclear neutrophils (PMNs) exceeding, usually about 5% of  cells 
in samples collected by flushing the uterine lumen or by endome-
trial cytobrush in the absence of  clinical metritis and endometri-
tis.24,25 

Therapeutics

Non-steroidal anti-inflammatory drugs: Clinical metritis and en-
dometritis can be treated by flunixin meglumine 1.1 mg/kg were 
administered intramuscularly twice a day for 3-days as anti-inflam-
matory, antipyretic and analgesic.8

Intrauterine infusion: Treatment of  metritis and other uterine 
diseases, different intrauterine therapies like antiseptics, antibiot-
ics and immune modulators are infused into the uterus to elimi-
nate the bacterial infection, stimulate the normal uterine defense 
mechanism, or to increase the blood flow to the uterus. The most 
routinely used intrauterine therapy is the infusion of  iodine solu-
tion in water or saline.2

Systemic antibiotics: Broad-spectrum long-acting oxytetracycline 
at a dose of  20 mg/kg antibiotic can be given once intramuscularly 

to treat uterine bacterial disease infections.6 Penicillin is one of  the 
most preferred antibiotics for postpartum metritis and endometri-
tis because it penetrates all the layers of  the uterus, and most of  
the bacteria penetrating the endometrium leading septicemia are 
responsive to penicillin.25,26 Additional antibiotics commonly used 
for the treatment of  metritis and include third-generation cepha-
losporins, or a combination of  ampicillin with oxytetracycline or 
cloxacillin.26,27

Hormones: It acts on the corpus luteum to cause luteolysis, form-
ing a corpus albicans, and stopping the production of  progester-
one.4 Prostaglandin F2 alpha (PGF2α) and is particularly valuable 
when corpus luteum is not present and it is important to treat clini-
cal metritis and endometritis if  there is corpusluteum is detected 
during diagnosis.8,27

Impact of Uterine Diseases in Production

The clinical uterine disease has a marked impact on reproductive 
health in cattle, causing subfertility and infertility. Post-partum me-
tritis caused subfertility by increasing the time to the first insemi-
nation by 7.2-days, reducing conception rate to the first insemi-
nation by 20%, and increasing the calving to conception interval 
by 18.6-days.27,28 Clinical endometritis increased the interval to the 
first insemination by 11-days, and delayed conception by 32-days, 
compared with animals that did not have endometritis. Cows with 
clinical endometritis between 20 and 33-days postpartum were 1.7 
times more likely to be culled for reproductive failure than cows 
without endometritis.24,28

 Clinical metritis and endometritis negatively affect the 
performance of  the world’s dairy industry; economic losses are 
related to delay in the resumption of  ovarian activity, increased 
number of  services per conception, decreased milk yield, increased 
costs of  treatment of  the disease and cause the death of  the pro-
ductive animals from development of  septicemia.29

CONCLUSION AND RECOMMENDATIONS

Clinical metritis and endometritis are the most frequent uterine dis-
orders in dairy cows causing decreased fertility leading to high eco-
nomic losses. These reproductive diseases of  the uterus caused by 
multiple factors including poor nutrition, the season of  the calving 
time, metabolic disturbance, dystocia, retained fetal membrane and 
non-specific diseases. This favors the entrance of  pathogenic bac-
teria into the uterus and multiplication and development of  weak 
immunity in the uterus. The uterus after calving delayed uterine in-
volution and causes metritis and endometritis. Based on the above 
conclusions the following recommendation should be forwarded 
for veterinarian and production linked farmers. Accurate and early 
diagnosis and treatment of  clinical metritis and endometritis is the 
key for future fertility in dairy herds. Supplement balanced feed 
containing minerals, vitamins, carbohydrates, and proteins for the 
production of  good body condition and immunity to resist the 
occurrence of  uterine disease in dairy cattle. Good management 
practice may be applicable in dairy farms to control and prevent 
any risk factors that disturb the normal physiology of  female ani-
mals.
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