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ABSTRACT
Background: There are several bacterial pathogens, including Bartonella, and Pasteurella that
have been known to cause human infections from contact with cats. Recently, certain bacteria
have emerged as causes of infection in cats, resulting in transmission to humans.
Objectives: This review presents updated information on the zoonotic bacterial pathogens
associated with cats, with special emphasis on recent reports.
Results: Presently, an increase in the incidence of cat-associated Yersinia pestis human infections
in the western USA has become a concern. In addition, infections due to Mycobacterium
bovis, and Brucella abortus, are being recognized. Also, a number of human infections due to
Campylobacter, Helicobacter, and Salmonella from cats have been documented worldwide. In
addition, spread of bacteria resistant to antimicrobial drugs from cats is becoming a possibility.
Conclusion: Updated information shows that more zoonotic bacteria than previously recognized
are associated with cats worldwide. Immunocompromised persons and young children are
particularly at a risk of developing infection from household cats which are allowed to roam
around outdoors. It is important to incorporate environmental and animal contact considerations
into patient care. With proper handling and precautions, cats can help establish valuable humananimal bonds.
KEY WORDS: Cats; Bacteria, Zoonoses.
ABBREVIATIONS: CSD: Cat-scratch disease; PCR: Polymerase Chain Reaction; rRNA

ribosomal Ribonucleic Acid; MRSA: Methicillin-Resistant S. aureus.
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Cats are quite adaptable pets, and interact closely with their owners. In the United States (US),
75% of cats sleep with humans.1 Presently, there are 95.6 million household cats in the US.2
The world population of cats is increasing and so is the emergence of zoonoses.3 Although,
owning pets may pose risks to children and immunocompromised patients, pet ownership has
been associated with both emotional and physical health benefits. With proper handling and
husbandry, pets, including cats can help establish valuable human-animal bonds.4 However,
awareness about potential risk may help reduce or prevent human infections. Also, one health,
an emerging concept provides practical ways to incorporate environmental and animal contact
considerations into patient care.5 A literature review shows that more zoonotic bacteria than
have been previously recognized are associated with cats worldwide. This review briefly deals
with the importance of these bacteria. The aspects of diagnosis and treatment of infections
caused by these zoonotic bacteria are largely excluded from the study.
GRAM-NEGATIVE BACTERIA
Bartonella spp.

Bartonella henselae, one of the 11 species of Bartonella is pathogenic to humans, being the
main causative agent of cat-scratch disease (CSD). Domestic cats, especially strays with flea in-
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festation may harbor this bacterium, and generally show little or
no pathology on cats themselves.6,7 The main source of infection
to humans appears to be flea feces on cat claws.6 Clinical signs
of CSD in humans can range from asymptomatic conditions to
lymphadenopathy, proximal to the site of a cat scratch or bite to
serious manifestations such as bacillary angiomatosis, hepatic
peliosis, eye disorders, osteomyelitis, encephalitis, endocarditis,
and other complications, particularly in patients with immunocompromising conditions such as AIDS.8 Although, most of the
clinically reported cases do not need to be treated with antibiotics, the use of azithromycin has been shown to speed up recovery for those affected by CSD.8,9 Pradofloxacin, an extended
spectrum fluoroquinolone may be useful for the treatment of infected cats.10 It may be possible to eliminate chronic infection in
cats, but to date an optimal protocol has not been established.11
Pasteurella spp.

Healthy cats have a carriage rate of 70% to 90% for Pasteurella
multocida in their oropharynx.12 This organism can cause opportunistic infections in cats, including pneumonia, conjunctivitis, rhinitis, gingivostomatitis, abscess and osteonecrosis.13,14
Cat bites and scratches can result in Pasteurella infections in humans. Pasteurella species are isolated from over 75% of the cat
bites .Wilson and Ho15 and Giordano et al12 reviewed the clinical features and outcomes of Pasteurella multocida infection
in humans. A wide spectrum of diseases from local infections
to septic shock can result from Pasteurella infections. Pasteurella multocida bacteremia and septic shock in human patients
following cat bite or scratch have been recently reported in the
literature.16,17 Elderly patients with diabetes mellitus, hypertension, acquired immunodeficiency syndrome, malignancies and
cirrhosis are the most vulnerable towards the development of
such infections. Hey et al18 reported a case of a 47-year-old man
with cirrhosis who developed a life-threatening spontaneous
peritonitis and bacteremia due to Pasteurella multocida following the lick from a cat on a cellulitic wound.
Bordetella Bronchiseptica

B. bronchiseptica is a well recognized primary cause of infectious feline upper respiratory disease in kittens.19 Several cases
of human infection due to Bordetella bronchiseptica, from exposure to cats have been documented in the last few years.20-22
Mostly, immunocompromised individuals are affected; however, illness due to this organism can also occur in healthy adults
and children. Normal children exposed to pets like dogs and cats
usually get “pertussis-like” illness with paroxysomal cough.23
The most common infection in humans is the respiratory form
with severe pneumonia, but invasive fatal infections have also
been reported, and the source is not always identified.23-25
Brucella spp.

Recently, it has been confirmed that cats can develop active
infections due to Brucella abortus from cattle. Consequently,
close contact with infected cats is a risk factor for humans.26 EarVet Med Open J
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lier, a case of human infection with brucellosis from a cat was
reported,27 and Brucella organisms were cultured from the cats
in both instances. In another study, a cat from a farm area tested
positive for Brucella spp. by polymerase chain reaction (PCR).28
Yersinia Pestis

Plague, a well-known disease of ancient times, caused by Yersinia pestis is currently endemic in wild rodents in some parts
of the US. Cats may acquire infection from rodents directly or
via infected fleas. Cat-associated human plague cases, including
fatalities, have been reported in the western United States since
1977. Handling infected cats could result in bubonic plague, primary pneumonic plague or primary septicemic plague.29,30 The
risk of cat-associated human plague is likely to increase as residential development continues in areas where the plague foci exist.29 For prevention, controlling pet roaming, and implementing
a flea control program are some of the important steps.30
Campylobacter spp.

Campylobacter jejuni enteritis can be transmitted from cats to
humans.31,32 Campylobacter jejuni has been observed in 1% of
the cats with diarrhea and without diarrhea in a study conducted
in the US.33 In a study in Poland, up to 10% of the cats tested
positive for Campylobacter spp. in the rectal swabs, with the
predominance of C. jejuni.34 In Norway, 18% of the healthy cats
tested positive for Campylobacter spp., compared to 16% of the
cats with diarrhea. However, only 3% of the cats tested positive
for C. jejuni. The remaining isolates were those of C. upsaliensis
and C. coli, both being less common human pathogens.35 Campylobacter coli may be associated with neutrophilic inflammatory bowel disease in cats, posing a zoonotic risk.36 Clinical signs
such as diarrhea are not reliable predictors of whether a cat is
actively shedding enteric organisms. For newly adopted pet cats,
potential risks to the client should be considered.37 Seventeen
percent of the rectal swabs from stray cats in southern Italy were
positive for C. jejuni, and cats aged up to 1 year are more likely
to be carriers.38 In Denmark, 33% of the cats living with human
patients infected with C. jejuni, were found to carry these organisms.39 Household cats in Ireland have also been found to shed
Campylobacter spp., including C. jejuni.40 In a recent study in
Italy, rectal swabs of 15% of the cats tested positive for Campylobacter spp., and more than half the isolates were those of C.
jejuni. The authors41 concluded that the household cats in Northern Italy might pose a zoonotic risk for humans.
Helicobacter spp.

Domestic cats can occasionally be infected with H. pylori, the
Helicobacter species which has been directly linked with active
chronic gastritis, peptic ulceration, and gastric adenocarcinoma
in humans.42-44 The frequency of Helicobacter heilmannii infection in cats can be as high as 80 to 100%, and its transmission
from a household cat to a child has been documented.45 Helicobacter spp. have been identified in the oral secretions of cats.46
There are several non-Helicobacter pylori species, including
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“Helicobacter heilmannii-like” organisms found in the stomachs of cats and dogs, and these have been detected in human
patients.47
Salmonella spp.

It has been shown that a small percentage of healthy pet cats can
excrete Salmonella in their feces, and can pose a public health
hazard to children and immunocompromised persons. Studies in
Germany and USA have shown that 1 to 2% of the cats may have
Salmonella in their fecal samples.33,48 A wide range of serovars,
including S. Typhimurium is found in cats.49 Van Immerseel et
al50 examined the excretion of Salmonella by pet cats and found
that some of the excreted serotypes including Typhimurium
were resistant to many important antimicrobial drugs. Carbapenem-resistant - Salmonella was recently isolated from 3 cats at
an animal shelter in Australia, which is of great public health
significance due to limited therapeutic options to treat infections
caused by these strains.51 Recent research indicates that pet cats
can serve as potential sources of Salmonella carrying various
antimicrobial resistance genes and virulence genes.52
Capnocytophaga Canimorsus

This bacterium is a commensal in the mouths of dogs and cats,
and it can cause serious human infections by dog or cat bites,
scratches, and licks, especially in immunocompromised and alcoholic patients.53,54 In a study conducted in Japan, using a species-specific PCR, which is more sensitive than culture methods,
C. canimorsus was detected in 74% of the dogs and 57% of the
cats studied.55 PCR and 16S ribosomal ribonucleic acid (rRNA)
sequencing can help correctly identify C. canimorsus, and to
differentiate it from C. cynodegmi, which is less pathogenic.54,56
Most of the human infections occur from dogs; however, serious disease requiring emergency care and prolonged hospitalization following a cat scratch in a 49-year-old alcoholic has been
reported. Ampicillin/sulbactam was administered intravenously
for 13 days, which eventually helped in recovery.57
MULTIDRUG-RESISTANT ESCHERICHIA COLI AND OTHER
COMMENSAL BACTERIA

Escherichia coli from cats may play an important role in the
dissemination of antimicrobial resistance, particularly to human hosts during contact. A recent study in the US detected
antimicrobial resistance genes, class 1 integrons and transferable plasmid replicons in E. coli from healthy companion animals including cats.58 Epidemic clones of extended-spectrum
β-lactamase-producing E. coli have been recently reported to be
present in cats in a study conducted in Japan.59
GRAM-POSITIVEBACTERIA
Mycobacterium spp.

Pesciaroli et al60 reviewed tuberculosis in domestic animals,
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including cats. In the United Kingdom, of 339 recent cases of
mycobacterial disease in cats, 15% tested positive for Mycobacterium bovis infection by culture.61 Clinically significant mycobacterial infections occur commonly in cats in Great Britain.62
Although, cases of cat-to-human transmission have been reported, cats are considered to pose minimum risks of tuberculosis
infection in humans.60 Wildlife reservoirs such as badgers were
probably involved in a cluster of cases of M. bovis infection diagnosed in cats in UK.63 It may be noted that nosocomial cases
of tuberculosis can occur, with the transmission of M. bovis infection occurring between cats due to contamination within the
veterinary practice.64 Recently, pulmonary tuberculosis due to
M. bovis in two cats and their owner in the same household in
Texas was reported. The owner had moved to USA from a country where bovine tuberculosis is considered endemic.65
Streptococcus Canis

Streptococcus canis, a member of Lancefield group G is a zoonotic pathogen of increasing importance.66-68 In a study on feral cats in Grenada by Hariharan et al69, S. canis was isolated
from the rectum, vagina or wounds. A recent study in Germany
showed that colonization by S. canis is not uncommon in pet
cats, and 83% of the feline isolates harbor a novel S. canis Mlike protein (SCM) that binds to human plasminogen and facilitates bacterial transmigration through fibrin thrombi.70 Up to
47% of the group G streptococci from cats have been known to
be capable of growing in human blood.71 Group G streptococci
found in many cats could be pathogenic to humans, since their
physiological and biological characteristics are very similar to
those of group A streptococci.72
Methicillin-Resistant Staphylococcus Aureus

Pet cats may play a role in household - S. aureus transmission
and recurrent infection in humans due to methicillin-resistant S.
aureus (MRSA).73,74 Recent studies in the US and Switzerland
show that the presence of human MRSA clones in pet cats and
dogs is of public health concern.75,76 A German study showed
carriage of an MRSA variant in several cats. This variant is not
detectable by routine PCR used to confirm methicillin resistance.77 A latest study showed that the oral cavity of domestic
cats may harbor a wide variety of Staphylococcus species with
zoonotic potential, including multi-drug resistant strains containing plasmids.78
UNCOMMON BACTERIAL PATHOGENS

Certain bacteria from cats can cause human disease occasionally. Anaerobiospirillum succiniproducens, a Gram-negative,
anaerobic, spiral-shaped rod, found in the throats and feces of
healthy cats is a rare cause of a potentially zoonotic invasive disease, including bacteremia in immunocompromised people.79,80
Tularemia, a zoonotic disease caused by the Gram-negative bacterium, Francisella tularensis can be contracted from
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cats. Recently a human case of cat-bite- induced tularemia was
documented in Sweden. Cat-associated tularemia is uncommon,
but has been reported previously in Sweden and other countries.81
Rickettsia felis, an obligate intracellular Gram-negative
bacterium is globally distributed, and primarily associated with
the cat flea Ctenocephalides felis. Although no clinical case has
been reported in cats, its pathogenic role in humans has been
demonstrated through molecular and serological tests. The disease in humans presents as a flu-like acute febrile syndrome.
Flea-borne spotted fever caused by R. felis is an emerging rickettsiosis of medical importance, and deserves more attention.82,83
Cats can get infected with Coxiella burnetii, the cause
of Q fever, a worldwide zoonosis, by ingestion of carcasses of
farm animals or by tick bite.84 In a recent study in Australia, 9.3
% of 712 breeding cats were serologically positive for this bacterium.85 A study in Brazil indicated the possibility of C. burnetii
as a cause of culture-negative endocarditis in human patients.86
Veterinary personnel attending parturient or aborting cats may
be at higher risk of exposure to C. burnetii.84
Lastly, Erysipelothrix rhusiopathiae, a Gram-positive
bacterium, commonly associated with pigs, was isolated from a
cat, with clinical manifestation and depression. Natural infection
in a cat indicated the possible epidemiological significance and
implication as a potential source of infection to other animals
and humans.87 Cat bite has caused human infection due to this
bacterium.88
CONCLUSIONS

A number of bacterial species have been identified to cause zoonotic infections from cats to humans. Certain bacteria such as
Mycobacterium bovis have recently emerged as a potential cause
of infection in cats, resulting in transmission to humans. In countries or areas where Brucella abortus is endemic in cattle, cats
can acquire infections and pass on to humans. Disease trends
show that cat-associated plague may increase due to residential
development in areas where the plague foci exists. Household
cats can shed enteropathogens, including Campylobacter jejuni.
Also, the spread of bacteria resistant to antimicrobial drugs may
occur via cats. Practice of proper hygiene such as hand washing is important to reduce the risk of acquiring infections. Immunocompromised persons need to take special precautions. A
health provider should be consulted soon after getting bitten or
scratched by a cat.
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ABSTRACT
Introduction: The aim of the study was to assess the reproductive performance of breeding
sows under farm conditions and to identify the factors affecting it, as well as performing the
ultrasound monitoring of ovarian follicle activity and determining the time of ovulation in postweaning sows.
Materials and Methods: Retrospective study was conducted to analyze the reproductive
performance of 1200 primiparous and multiparous sows (experiment I) under tropical
condition in a commercial pig farm of central Ethiopia. Reproductive data including weaning
-to-estrus interval (WEI), age at first service (AFS), litter size (LS), farrowing rate (FR) and
number of litters per sow and year of sows were collected and analyzed. Moreover, a regular
observation of 25 randomly selected post-weaning sows (experiment II) was undertaken for
estrus detection and for performing the transabdominal ultrasound (US) monitoring of ovarian
follicle development and ovulation.
Result: Gilts are usually bred at the age of 7 to 8 months. Lactation period for the sows in the
farm was fixed; the piglets were weaned at the age of 30 days. About 69.6% of females showed
estrus between 3 and 6 days post-weaning. The average WEI was 5.6 (±1.7) days and the
percentage of females showing estrus within the 2 days after weaning was 5.8%. The overall
average FR was 86.1%. In both the primiparous and multiparous females, the WEI of 1-2, 7-9
and 10-12 days resulted in a lower FR (p<0.05) than those observed for WEI of 3-6 days. Mean
LS, number of litters per sow and year and total piglets born per sow and year of the farm
were 9.07 (±2.1), 1.90 (±0.2), and 17 (±3.7), respectively. In both the parity classes, the lowest
LS was observed in females with WEI of 1-2 days (p<0.05). In primiparous and multiparous
females, LS increased significantly (p<0.05) from WEI of 1-2 days to WEI of 3-6 days, it
decreased in females with WEI of 7-12 days and increased again in females with WEI of 13 to
20 days. The mean diameter of the pre-ovulatory follicles was 6.91 (±1.28) mm ranging from 6
to 10 mm. Ovulation lasted between 2-6 hours, with an average duration of 4.82 (±1.69) hours.
Conclusion: The current study revealed that the reproductive performance indicators, FR and LS
were affected in sows with WEI of 1-2 and 7-12 days post-weaning. Ultrasound examination of
the ovaries facilitated the detection and monitoring of pre-ovulatory follicles and the ovulation
process during the estrus period.
KEY WORDS: Ovarian follicle; Ovulation; Pig; Reproductive performance; Weaning-to-estrus

interval; Ultrasound.

ABBREVIATIONS: AFS: Age at first service; d: Day(s); FR: Farrowing Rate; GnRH:
Gonadotrophin releasing hormone; h: Hour(s); hCG: Human chorionic gonadotrophin; LS:
Litter Size; MHz: Megahertz; mm: Millimeter; n: Number; p>1: Multiparous; P1: Parity one;
SD: Standard Deviation; US: Ultrasound; WEI: Weaning-to-estrus interval.
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INTRODUCTION

the central part of the country.10

Reproductive performance of breeding sows is among the major factors that control the efficiency of swine production,1 low
reproductive performance can therefore be considered of economic significance to the pig industry.2 Farrowing rate (FR) and
litter size (LS) at birth and fertility index are among the primary
parameters used to measure the reproductive performance of
female pigs.2 Existing studies report that reproductive performance is influenced by the weaning-to-estrus interval (WEI). It
is observed that females with WEI of 7-10 days gave birth to
a fewer number of piglets which were born alive and showed
a lower FR than those with WEI of 3-6 and 11-14 days.3 Similarly, Poleze et al4 reported the lowest litter size in females with
WEI of 6-8 and 9-12 days. The authors reported that the litter
size increased significantly from WEI of 0-2 days to WEI of 3-5
days, which in turn decreased in females with WEI of 6-8 days
and increased again in females with WEI of 9-21 days. Lower
FR was also reported in females with WEI of 6-8 days and 9-12
days in both primiparous and multiparous sows.4

In the recent years, backyard and commercial pig farms
have increased in number, particularly in the periphery of the big
cities of central Ethiopia.9,11 Consequently, the situation governing both swine production and consumption of pork in Ethiopia
is changing, where pork products are beginning to draw a lot of
attention in the market. This is mainly due to an ever increasing human population, and an increasing number of tourists and
other foreigners who come to Ethiopia for various business activities. Moreover, pork is increasingly becoming a favorable
source of meat for young Ethiopian and Diasporas who have experiences of foreign trips and travelling.11 The increasing trend
in the production and consumption of pork, particularly among
the younger generation, is believed to have a pivotal role in promoting the pig farming sector to contribute towards sustainable
food security of the country. Pigs are one of the most prolific and
fast growing livestock species that can convert food waste to
valuable products.12 Pig production is becoming an increasingly
important economic activity on account of high production efficiency per unit area of land.13 To this end, a better understanding
of the current systems and key factors that affect pig reproductive performance and production are required to promote and
design efficient intervention methods.14 Although, a few reports
exist on the smallholder pig production system,9 information on
the reproductive performance of sows in commercial herds in
Ethiopia is lacking. Similarly, reports on ultrasound monitoring
of ovarian activities of female pigs are lacking completely in the
Ethiopian literature.

WEI, the period between the day of weaning and the
first day on which the sow shows standing heat, is one of the major components of non-productive days. According to Dial et al5,
WEI may be influenced by the duration of lactation, parity order, LS, season, nutrition, boar exposure after weaning, genetic
constitution, diseases and management. The optimum breeding
of pigs under farm conditions is related to the resumption of the
cyclical ovarian activity following weaning. The return of the
ovaries to their cyclical function after lactation is often accompanied by a number of disorders, which may be a significant
cause of lowered fertility in pig herds in farms.6 Moreover, the
conventional methods of estrus detection become increasingly
insufficient as the number of animals in a herd increases. This
demands the use of combined estrus detection methods to accurately determine the optimal time for the breeding of estrous
sows.7 Ultrasound examination of the reproductive organs has
been used to monitor and evaluate the development of ovarian
follicles during the post-weaning period that was aimed at determining the time of ovulation, and the diagnosis of ovarian
disorders.6,8
In Ethiopia, the first large scale swine production was
started after the Second World War. Though a considerable duration of time has elapsed since then, the acceptance of pork, as
well as the growth and production of swine did not show the
expected increase. The main reason for this could be the members of the Ethiopian Orthodox Church as well as the people of
Islamic faith who were not in the favor of pork consumption.
Thus, swine production is mainly associated with the foreign
community. As a result of this, there has been a limited market
for pork consumption within Ethiopia.9 Contrary to commercial
swine farms; small scale pig production was introduced recently
as a form of economic activity in Ethiopia.9 The total populations of pigs were estimated as 29,000 heads representing 0.1%
of the African pig population and are primarily concentrated in
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The aim of the study was thus to assess under farm conditions, the reproductive performance of breeding sows and the
factors affecting it, as well as performing the ultrasound evaluation of ovarian follicular activity and the time of ovulation in
post-weaning sows.
MATERIALS AND METHODS
Study Area

The study was conducted at the Bishoftu town, located 47.9 km
south east of the Capital Addis Ababa at 9°N latitude and 40°E
longitude and at an altitude of 1,850 meters above sea level. This
region shows a bimodal pattern of rainfall, where the main rainy
season lasts from June to September with an annual average
rainfall and temperature of 866 mm and 20 °C, respectively.15
Study Animals and Design
Experiment I: In experiment I, a retrospective study of the
reproductive performance of breeding sows was conducted,
which were kept in a private owned commercial farm with
about 2000 pigs. Breeds involved were Large White, Duroc,
Dutch Landrace and their crosses. The study deals with
collecting and analyzing data from the registered documents of
1200 primiparous and multiparous sows during a period from
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November 2013 to April 2015. Reproductive data such as date of
service, farrowing date, LS, weaning age, number of litters per
sow and year and age at first service (AFS), WEI, and FR as well
as the number of piglets born per sow and year were collected
and analyzed. FR was a measure of the percentage of farrowings
excluding the breeding records of females that died or that were
culled from the herd for non-reproductive reasons. For the
LS, the total number of born piglets (alive and stillborn) was
considered. Moreover, information on breeding management
and estrus detection was gathered. The farm practiced an
intensive management system (housing and feeding). Breeding
sows were kept in separate clean and ventilated rooms. Extra
care was provided for pregnant sows and weaned piglets. They
were housed and fed separately. The farm utilized commercial
feed which was a combination of concentrates, grains, forage
and mineral. The farm practiced deworming regularly but the
vaccination in practice was against foot and mouth disease
(FMD). Other infectious diseases including those affecting
reproduction in pigs were not evident during the entire study
period.
In the pig farms, gilts are usually bred at the age of 7 to
8 months. The age during the first farrowing was approximately
between 11 to 12 months, which could be calculated by observing
the day of standing heat and adding approximately 3 months, 3
weeks, and 3 days (length of pregnancy).
Estrus detection was performed by the farm personnel
by exposing the sow to the boar twice daily following the day
of weaning. Common signs of estrus observed were a swollen
and congested vulva and vaginal discharge, accompanied by
restlessness, mounting of other animals and frequent urination.
Peculiar repetitive grunt was also recorded. At the climax
of estrus period, the sows assumed a stationary, rigid attitude
when being checked for standing heat by the farm personnel
in the presence of a sexually mature boar. Cyclic females after
weaning were introduced into the boar’s barn, after checking
for standing heat. The farm generally practiced natural service.
The sows were presented to the boar two times, at an interval
of 12 hours following the estrus detection post-weaning.
Artificial insemination (AI) was conducted in cases, where the
farm needed to introduce new genes into the farm in order to
reduce the incidence of inbreeding. The farm practiced double
insemination: the first AI was conducted within 12-14 hours of
estrus detection post-weaning followed by the second AI which
was performed 12 hours later. Lactating sows had their own
stalls adjacent to the farrowing pens where they were housed
with their piglets until the end of the lactation period. The
lactation period for the sows in the farm was fixed; the piglets
were weaned at the age of 30 days, where they were reared
separately, until slaughtered or sold.
Experiment II: The study included a regular observation of 25

randomly selected post-weaning sows for estrus detection and
for performing the ultrasound (US) monitoring of ovarian follicle
development and ovulation. Estrus detection and the time of
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service of the sows were a part of a routine breeding program
of the farm. The sows were observed two times per day by the
stockperson of the farm for possible manifestations of estrus,
checking for standing heat as it is described in experiment I.
The trans-abdominal method of US examination of the
ovaries16 was performed using ultrasound scanner with a 5 MHz
linear array transducer Aloka, Japan, starting from the day of
weaning (Day 0) until day 5 to 10 afterwards until the end of
ovulation. The scanning of the sows was performed by placing
a probe on the right side of the animal abdomen, at about 30
cm above the mammary ridge, where the head of the probe was
directed towards the left shoulder joint.8,16 The examination
of the ovaries was performed twice a day (6:00-7:00 a.m. and
6:00-7:00 p.m.) during the first two days and at a 4 hour interval
during the culmination of estrus period in order to follow the
ovarian follicle development: the presence and size of the
ovarian follicles and the monitoring of the ovulation process.
Based on the findings of clinical-gynecological examinations,
observations of sexual behavioral changes and US examination,
the following reproductive characteristics were calculated:
duration of estrus and ovulation, the WEI and the interval from
the onset of estrus to the end of ovulations. Ovulation length was
measured by considering 2 consecutive examinations; where
occurrence of ovulation was considered to be the moment halfway between 2 consecutive examinations, in the first of which
a dominant ovarian follicle was visible, while in the second it
became invisible.6,8 Follicular diameter during the pre-estrus
and pre-ovulatory period was also determined.
Data Analysis

Data was entered in a Microsoft Excel spread sheet (2003) and
transported to the Statistical Package for the Social Sciences
(SPSS) (Version for 15, USA). Descriptive statistics (mean,
standard deviation) was used to summarize the data where the
following reproductive performance indicators were calculated:
average value for WEI, duration of the estrus and ovulation, and
mean LS. Moreover, the number of litters per sow and year, total
piglets weaned per sow and year and the weaning age of piglets
were determined. Data was separated, according to the parity
class, for the primiparous (P1) and multiparous sows (p>1). The
influence of WEI on the LS and FR were compared using the
Chi-square test, with a significance level of 5%.
RESULTS
Experiment I
Reproductive performance indicators: The summary of reproductive performance indicators of the sows have been shown in
Table 1. Sows came into estrus when they were separated from
their piglets. Average weaning-to- estrus interval in this study
was 5.6 (±1.7) days. The majority of the sows (75.4%) came in
estrus within 6 days after weaning. A few of the sows were characterized by the effects of estrus as early as 1 to 2 days (5.8%)
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Table 1: The Overall Reproductive Performance of Sows Based on Retrospective Data
from Registered Documents (n=1200).
Indicators of reproductive performance

Values (Mean ±SD)

Age at first service (months)
Weaning-to-estrus interval (d)
Litter size per sow (n)

7.0
5.6 (±1.7)
9.07 (±2.1)

Number of litters per sow and year (n)

1.90 (±0.2)

Total piglets born per sow and year (n)

17 (±3.7)

Lactation length (d)

30.0

and as late as 35 to 40 days after weaning.
The overall mean LS or live born piglets per farrowing
and sow was 9.07 (±2.1), ranging from 7 to 9 and 7 to 11 piglets
in primiparous and multiparous sows, respectively, whereas
number of litters per sow and year were found to be 1.90 (±0.2).
Based on this recorded data, the average total born piglets per
sow and year was calculated and found to be 17 piglets (1.90*9
piglets). In both primiparous and multiparous sows, lower LS
was observed in sows with WEI between 1-2 days and 7-12 days
(p<0.05), whereas an increased LS was recorded for WEI of 3-6
days and WEI of 13-20 days in both the parity classes. The LS
according to the WEI and parity class has been shown in Table 2.
Distribution of females and FR according to the parity
class and WEI has been shown in Table 3. Sows showing estrus
between 1-2 days after weaning represented 5.8% of the female
population. About 69.6% of the females showed estrus between
3-6 days post-weaning. The lowest FR was observed when estrus
occurred on days 1 and 2 after weaning both in primiparous and
multiparous sows. Females showing estrus between 3-6 days
post-weaning showed the highest FR in both the parity classes
with a value of 84.3% and 87.8%, respectively. In general, FR
increased from WEI of 1-2 days to WEI of 3-6 days. It decreased
in sows with WEI of 7 to 12 days and increased again in sows

with WEI between 13-20 days. In both the parity classes, WEI of
1-2 days, 7-9 days and 10-12 days resulted in lower FR (p<0.05)
than those observed for WEI of 3-6 days.
Experiment II

The transabdominal US imaging technique employed for monitoring the development of ovarian follicles and ovulation process revealed that it was possible to detect numerous follicles
with diameters ranging from 3-10 mm during the entire postweaning period on both the ovaries. The mean diameter of the
pre-ovulatory follicles recorded was 6.91 (±1.28) mm, ranging
from 6 to 10 mm. At the height of standing heat, the event of
ovulation could also be monitored using the trans-abdominal US
imaging of the ovaries and enabled the determination of the duration of ovulation. Ovulation lasted between 2-6 hours, with an
average duration of 4.82 (±1.69) hours. The reproductive activities of the sows (n=25) exhibited during the post-weaning period
have been shown in Table 4.
Distribution of the sows (n=25) in relation to parity and
WEI is shown in Table 5. Sows came into estrus after they were
separated from their piglets. Average WEI in this study was 5.2
(±1.68) days. The majority of the sows (84%) came in estrus
within 6 days after weaning. A few of the sows showed the

Table 2: Litter Size (LS) in Relation to Parity and Weaning-to-Estrus
Interval (WEI).
WEI (days)
1-2
3-6
7-9
10-12
13-20

P1
n
18
118
23
17
16

p>1

Litter size
(Mean±SD)
7.8.0±2.6 a
9.66±2.8 b
8.44±2.5c
8.84±2.6 c
9.22±3.1 b

n
28
448
80
59
27

Litter size
(Mean±SD)
7.5±2.9a
11.0±3.1b
9.01±2.6c
9.02±2.5 c
10.0±2.9 b

Values followed by different letters in the column differs (p<0.05)

Table 3: Distribution of Sows and Farrowing Rate (FR) in Relation to Parity and
Weaning-to-Estrus Interval (WEI).
WEI (days)
1-2
3-6
7-9
10-12
13-20

FR
n (%)

P1 n/n (%)

p>1 n/n (%)

70 (5.8)
835 (69.6)
138 (11.5)
102 (8.5)
55 (4.6)

18/28 (64.3)a
118/140 (84.3)b
23/32 (71.8)c
17/24 (70.8)c
16/20 (80.0)b

28/42 (66.6)a
448/510 (87.8)b
80/104 (76.9)c
59/75 (78.6)c
27/32 (84.4)b

Values followed by different letters in the column differs (p<0.05).
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Table 4: Weaning-to-Estrus Interval, Duration of Estrus and Ovulation; Intervals
between Onset of Estrus and Ovulation as well as the Beginning of Estrus and End of
Ovulationsin Sows (n=25).
Parameters

Values (mean±SD)

Average weaning to estrus interval (d)

5.2 (±1.68)

Length of estrus (h)

52.6 (±6.69)

Interval from onset of estrus to the e
 nd of ovulation (h)

48.8 (±8.25)

Duration of ovulations(h)
Weaning-to-ovulations interval (d)
Mean follicular diameter during the pre-estrus period (mm)

4.82 (±1.69)
6.23 (±1.86)
4.72 (±1.12)

Average diameter of pre-ovulatory follicles (mm)

6.91 (±1.28)

Table 5: Distribution of Sows in Relation to Parity and Weaning-to-estrus Interval (WEI).
WEI (days)

n (%)

Multiparous n (%)

Primiparous n (%)

1-2
3-6
7-9

3 (12)
18 (72)
4 (16)

2 (66.7)
14 (77.8)
2 (50)

1 (33.3)
4 (32.2)
2 (50)

effects of estrus as early as 1 to 2 days (12%) and as late as 7-9
days (16%) after weaning.
DISCUSSION

In sows, suckling and subsequent weaning have a profound effect
on ovarian rebound. The physical stimulus of suckling blocks the
hypothalamus to inhibit GnRH release. In most cases, there will
be no return to estrus and ovulation until the piglets are removed.
Sows show estrus soon after weaning when the frequency and
intensity of the suckling stimulus ceases17 that results from
the resumption of cyclic ovarian activity post-weaning.18 The
percentage of sows showing estrus within 2 days post-weaning
(5.8%) in the present study was less than that previously reported
for females with WEI up to 2 days.4 In the present study, piglets
were weaned at the age of 30 days. International practices
showed that piglets could be weaned at the age of 17, 21 and
35 days,19 the latter two being the optimum weaning age, after
which estrus can be expected within four to seven days, if sows
were provided with optimum nutrition. Although, early weaning
at 3 weeks may be economically desirable, the disadvantages are
that subsequently heat will be delayed or will not show with the
chances of development of cysts in the ovaries.19 In general, it is
believed that the latter the time of weaning, the shorter the time
interval to the first estrus postpartum.20 Hence, the duration of
lactation of 30 days that was practiced in the farm in the present
study was seen as an optimal weaning age.
In the present study (experiment I), most of the sows
came into estrus within 6 days after weaning with an average
WEI of 5.6 (±1.7) days, which was in agreement with the
internationally accepted time interval between the weaning and
first estrus (4 to 7 days). However, it was more than 4.8 (±2.8)
days reported by Poleze et al4, where the management conditions
including the accuracy of estrus detection as well as the lower
number of sows was probably responsible for the observed
difference in the present study. Few sows exhibited external
manifestation of estrus as late as 35 to 40 days after weaning.
Vet Med Open J

This may be due to the failure to identify sows in estrus, infertile
mating or embryonic mortality. In the group of animals that were
subjected to regular observations for the detection of estrus and
US monitoring of the ovarian follicular activity (experiment
II, n=25), the average WEI was slightly reduced to 5.2 (±1.68)
days compared with WEI of sows in experiment I. The observed
slight differences in WEI were probably due to an intensive
follow up of the females for possible estrus manifestation which
was linked with US monitoring of follicular development and
ovulation, emphasizing the need for combined estrus detection.
Efficient heat detection was essential to minimize the number
of non-productive days and the average WEI in breeding
sows. The failure to detect estrus or to breed a sow when not
in heat automatically added another 21 days to the number of
non-productive days, contributing to the lower reproductive
performance of the sows.
The litter size of both the parity classes of females with
short WEI (1-2 days) was reduced when compared with sows
showing estrus between 3-6 days after weaning (p<0.05) in the
present study. The higher LS observed in females with WEI of
13-20 days was concordant with the increase of LS in females
with WEI between 13-21 days4 and with WEI between 10-20
days.21 This could probably be related to the additional period
that the females may need to recover from the catabolism during
lactation and to the longer period of uterine involution.22 The
average litter size per farrowing and sow and the annual number
of born pigs per sow in the present study were recorded as 9
(±2.1) and 17 (±3.7), respectively, which were far lower than
that of the internationally accepted 10 to 15 litter size and 23 to
25 weaned piglets per sow and year.2 To maximize the annual
number of weaned pigs per mated female, an optimal number
of litters per female must be achieved. The most significant
factor affecting litters per sow per year was nonproductive days.
The best opportunity for improving throughput and minimizing
non-productive days is by reducing the interval from weaning
to re-mating or insemination. According to See2, areas of focus
in reducing the non-productive days among others include sow
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feeding programs, breeding and estrus detection.
In the present study, the overall FRs of primiparous and
multiparous sows with short WEIs (1-2 days) were low. Similarly, Poleze et al4 reported lower farrowing rate for primiparous
females with WEI of 0-2 days in comparison to those with WEI
between 3-5 days. The compromised reproductive performance
observed in females with short WEI (1-2 days) could be related
to incomplete uterine involution and hormonal imbalance affecting follicular development and ovulation. According to Castagna et al23 the reduced fertility associated with a short WEI could
also be due to a greater incidence of ovarian cysts in sows with
a WEI lesser than 3 days. A greater rate of return to estrus in
females with ovarian cysts was reported in comparison to sows
without cysts. According to Lucy et al24, the interval to estrus
post-weaning depends on the stage of ovarian follicular development.
Overall, an increased FR was recorded in females with
a WEI of 3-6 days which in turn decreased in females with WEI
of 7 to 12 days and increased again in females with WEI of 13
to 20 days in both the parity classes. This is comparable with
the reports of Poleze et al4, who observed an increase in FR in
females with WEI of 3-5 days and 13-21 days and decreased
values of FR in females with a WEI of 6-8 days and 9-12 days.
According to Soede et al22, the decrease in LS and FR with an
increase in WEI from 3 to 7-12 days can be explained by a lower
ovulation rate and lower embryo survival due to disturbed follicular development during or after lactation and or by poor fertilization rates due to a suboptimal timing of insemination.
WEI between 3-8 days has been associated with a reduced interval between the onset of estrus and ovulation, emphasizing that females with longer WEI would have a shorter
interval between the onset of estrus and ovulation.20 It was so
reported that this may have affected the time of insemination in
relation to the time of ovulation leading to an increased chance
that the first artificial intelligence (AI) would be postovulatory in
females with longer WEI. Similar circumstances could probably
have contributed to the lower reproductive performance of sows
with WEI of 7-12 days in the present study. According to Belstra
et al25, farm-specific factors can influence the range over which
WEI has an inverse relationship with the duration of estrus and
the onset of estrus-to-ovulation interval.
Trans-abdominal US examination of the ovaries facilitated monitoring of the growth of follicles and ovulation. A number of follicles with a diameter ranging from 3 to 10 mm were
detected during the entire post-weaning period on both the ovaries. These findings were in accordance with the reports of Lucy
et al24 and Yilma.7 In pigs, ovulation occurs near the end of the
estrus period and it may last for several hours.20 Previous investigations have revealed that sows ovulate 39-40 hours following
spontaneous estrus and 40-42 hours after the administration of
hCG.26 Similarly, Laurincik et al27 reported that maximum ovulation rate could be achieved between 44-48 hours after administering an injection of hCG (which primarily has an LH-like efVet Med Open J
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fect). In the present study, ovulation occurred 48.8 (±8.25) hours
after the beginning of estrus. The mean length of ovulation in
post-weaning sows was 4.82 (±1.69) hours, ranging between 2-6
hours. The length of ovulation obtained in the present study was
comparable with the observation of Brüssow et al26 and Soede et
al.28
CONCLUSION

The current study revealed that the reproductive performance
indicators, FR and ls were affected in sows with WEI of 1-2 and
7-12 days post-weaning. Ultrasound examination of the ovaries
enabled the detection and monitoring of pre-ovulatory follicles
and ovulation process during the climax of estrus.
CONFLICTS OF INTEREST

The authors declare that they have no conflicts of interest.
REFERENCES

1. Rekwot PI, Jegede JO, Ehoche OW, Tegbe TSB. Reproductive performance in smallhlder piggeries in northern Nigeria.
Trop Agric (Trinidad). 2001; 78: 1-4.
2. See T. Obtaining optimal reproductive efficiency, North Carolina State University extension swine Hhusbandry. 2006. Web
site. http://mark.asci.ncsu.edu. Accessed May 13, 2017.
3. Wilson MR, Dewey CE. The associations between weaningto-estrus interval and sow efficiency. J Swine Health Prod. 1993;
1(4): 10-15.
4. Poleze E, Bernardi ML, Amaral Filha WS, Wentz I, Bortolozzo
FP. Consequences of variation in weaning-to-estrus interval on
reproductive performance of swine females. Livestock Science.
2006; 103(1-2): 124-130. doi: 10.1016/j.livsci.2006.02.007
5. Dial GD, Marsh WE, Polson DD, Vaillancourt JP. Reproductive failure: Differential diagnosis. In: Leman AD, Straw BE,
Mengeling WL, D’allaire S, Taylor DJ, eds. Diseases of Swine.
7th ed. Ames, IA, USA: Iowa State University Press; 1992; 88137.
6. Kauffold J, Althouse GC. An update on use of B-mode
ultrasonography in female pig reproduction. Theriogenology.
2007; 67: 901-911. doi: 10.1016/j.theriogenology.2006.12.005
7. Yilma T, Sobiraj A. Study on the relationships of intravaginal electrical impedance and plasma level of progesterone
and estradio-l7β in estrus synchronized sows in prediction of
the optimal insemination time in pig. Indian Journal of Animal
Research. 2011; 45(2): 88-94.
8. Szczebiot A, Janowski T, Lukaszewicz G, Socha P. Preliminary results on ultrasound examinations of pig ovaries during
post-weaning period. Bull Vet Inst Pulawy. 2008; 52: 377-380.
Page 81

VETERINARY MEDICINE
Open Journal
ISSN 2475-1286

http://dx.doi.org/10.17140/VMOJ-2-119

9. Tekle T, Tesfay A, Kifleyohannes T. Smallholder pig production and its constraints in Mekelle and southern zone of Tigray
region, north Ethiopia. Livestock Research for Rural Development. 2013; 25(10) 1-5.

19. Noakes DE, Pearson TJ, England GCW. Estrous cycle
and its control in sows. In: Arthur GH, ed. Arthur’s Veterinary
Reproduction and Obstetrics. 8th ed. Philadelphia, PA, USA:
Saunders Elsevier; 2001: 30-33.

10. FAO. Food and agriculture data. 2005. Web site. http://www.
fao.org/faostat/en/#home. Accessed May 13, 2017.

20. Soede NM, Kemp B. Expression of oestrus and timing of
ovulation in pigs. J Reprod Fertil Suppl. 1997; 52: 91-103.

11. Goraga ZS, Mengesha M, Miele M, de Lima GJMM. Swine
production in Ethiopia: I. Socio-economic characteristics
of producers and motivational drivers. Global Journal of
Agriculture and Agricultural Sciences. 2015; 3(7): 279-287.

21. Tummaruk P, Lundeheim N, Einarsson S, Dalin AM. Impact
of weaning-to-estrus on subsequent reproductive performance:
A retrospective study based on purebred Swedish Landrace and
Swedish Yorkshire sows. Paper presented at: 6th International
Conference on Pig Reproduction. Pre-conference Workshop;
June 3-6, 2001; University of Missouri-Columbia, USA.

12. Rodriguez-Estevez V, Sanchez-Rodriguez M, Garciaand A,
Gomez-Castro AG. Feed conversion rate and estimated energy
balance of free grazing Iberian pigs. Livestock Science. 2010;
132: 152-156. doi: 10.1016/j.livsci.2010.05.019
13. Food and Agricultural Organization (FAO). The state of
Food and Agriculture Organization: Livestock in the balance.
Electronic publishing policy and support branch communication
division. Rome, Italy: FAO, Viale delle Terme di Caracalla;
2009.
14. Phengsavanh P, Ogle B, Stur W, Frankow-Lindberg EB,
Lindberg JE. Feeding and performance of pigs in smallholder
systems in Northern Lao PDR. Tropical Animal Health and
Production. 2010; 42(8): 1627-1633.
15. NMSA. National Meteorological Services Agency of Adama
Station (Unpublished data, 2010).
16. Weitze KF, Wagner-Rietschel H, Waberski D, Richter L,
Krieter J. The onset of heat after weaning, heat duration, and
ovulation as major factors in AI timing in sows. Reprod Domest
Anim. 1994; 29: 433-443. doi: 10.1111/j.1439-0531.1994.tb00
590.x
17. Stevenson JS, Davis DL. Influence of reduced litter size
and daily litter separation on fertility of sows at 2 to 5 weeks
postpartum. J Anim Sci. 1984; 59: 284-293. doi: 10.2527/
jas1984.592284x
18. Stevenson JS, Britt JH. Interval to estrus in sows and performance of pigs after alteration of litter size during late lactation.
J Anim Sci. 1981; 53: 177-181. doi: 10.2527/jas1981.531177x

Vet Med Open J

22. Soede NM, Hazeleger W, Kemp B. Weaning to estrus interval: Relations with subsequent fertility. Paper presented at: 6th
International Conference on Pig Reproduction. Pre-conference
Workshop. June 3-6, 2001; University of Missouri-Columbia,
USA.
23. Castagna CD, Peixoto CH, Bortolozzo FP, Wentz I, Borchardt Neto G, Ruschel F. Ovarian cysts and their consequences
on the reproductive performance of swine herds. Anim Reprod
Sci. 2004; 81: 115-123. doi: 10.1016/j.anireprosci.2003.08.004
24. Lucy MC, Liu J, Boyd CK, Bracken CJ. Ovarian follicular
growth in sows. Reprod Suppl. 2001; 58: 31-45.
25. Belstra BA, Flowers WL, See MT. Factors affecting temporal relationships between estrus and ovulation in commercial
sow farms. Anim Reprod Sci. 2004; 84: 377-394. doi: 10.1016/j.
anireprosci.2004.02.005
26. Brüssow KP, Ratky J, Kanitz W, Becker F. The relationship
between the surge of LH induced by exogenous Gn-RH and the
duration of ovulation in gilts. Reprod Domest Anim. 1990; 25:
255-259. doi: 10.1111/j.1439-0531.1990.tb00471.x
27. Laurincik J, Hyttel P, Rath D, Pivko J. Ovulation, fertilization
and pronucleus development in superovulated gilts. Theriogenology. 1994; 41: 447-452. doi: 10.1016/0093-691X(94)90080-3
28. Soede NM, Noordhuizen JPTM, Kemp B. The duration of
ovulation in pigs, studied by trans-rectal ultrasonography, is not
related early embryonic diversity. Theriogenology. 1992; 38:
653-666. doi: 10.1016/0093-691X(92)90028-P

Page 82

VETERINARY MEDICINE
ISSN 2475-1286

Review
*

Open Journal

http://dx.doi.org/10.17140/VMOJ-2-120

Canine Prostatic Disorders

Corresponding author

Aissi Adel, DVM, Dip MSc, Dip Dsc, HDR

Associate Professor
Head of Surgery and Veterinary Imaging
Services, Batna University
1 Batna 05000, Algeria
Tel. 0668070105
E-mail: adelaissi050@gmail.com

Volume 2 : Issue 3
Article Ref. #: 1000VMOJ2120

Article History
Received: August 16th, 2017
Accepted: September 28th, 2017
Published: September 29th, 2017

Citation

Adel A, Khadidja M. Canine prostatic
disorders. Vet Med Open J. 2017;
2(3): 83-90. doi: 10.17140/VMOJ-2120

Aissi Adel, DVM, DipMSc, Dip Dsc, HDR1,2*; Madani Khadidja, DVM Doctoral Student3
Surgery and Veterinary Imaging Services, Veterinary Institute, Batna University, 1 Batna
05000, Algeria
2
Head of Surgery and Veterinary Imaging, Veterinary Institute, Batna University, 1 Batna
05000, Algeria
3
Veterinary Institute, University of Tiaret, 14000 Tiaret, Algeria
1

ABSTRACT
Background: The prostatic syndrome in male dogs shows a varying range of clinical implications. Prostatic syndrome in dogs is characterized by non-pathognomonic clinical symptoms
affecting urinary, digestive, and locomotory functions. The nature of prostatic disease in dogs
cannot be diagnosed without further clinical examination. Radiological examination, ultrasound examination and analysis of the prostatic fluid makes it possible to ascertain a reliable
and accurate diagnosis.
Objectives: This review presents information on the canine prostatic pathology and the application of different methods for its treatment.
Results: The prostatic syndrome in male dogs is associated with varied medical conditions.
Some conditions, benign forms like prostate hyperplasia (BPH), are quite common. More serious ailments, such as cysts, abscesses, and neoplasms are rare in occurrence. Prostatic syndrome in dogs are marked by clinical symptoms resulting in dysfunction of the urinary, digestive, and the locomotory system. A reliable mode of diagnosis for prostatic conditions in dogs
is mediated by undertaking radiological examination, ultrasound examination and analysis of
the prostatic fluid.
Conclusion: Prostatic disorders in dogs present a uniformity of medical symptoms affecting the
urinary, digestive, locomotory functions, with a heterogeneity of lesions in the form of hyperplasia, prostatitis and tumor formation which demands rigorous differential diagnosis for the
establishment of effective medical or surgical treatment.
KEY WORDS: Dog; Prostate; Infection; Tumor; Radiology; Ultrasound.
INTRODUCTION

The prostate is a vital male sexual accessory gland. Its main role is the secretion of prostatic
fluid which constitutes the major part of the volume of ejaculated sperm. The development
of the prostate is regulated by testosterone, the hormone secreted by the testicles and adrenal
glands. The prostate shows an increasing sensitivity to this hormone.
Under the hormonal influence, the prostate undergoes physiological and sometimes
pathological changes. In the elderly dogs, the
 prostate is the affected site in various benign
medical conditions such as prostatic hyperplasia as well as cysts, abscesses and rarely prostatic
adenocarcinomas. It is therefore interesting to examine these prostatic conditions, to perform a
better clinical diagnosis and offer the best treatment strategy.
Copyright
©2017 Adel A. This is an open access article distributed under the
Creative Commons Attribution 4.0
International License (CC BY 4.0),
which permits unrestricted use,
distribution, and reproduction in
any medium, provided the original
work is properly cited.
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In this paper, the anatomy and physiology of the prostate gland has been recalled.
Next, the different prostate pathologies have been discussed. The last few sections emphasize
on the clinical approach to treat medical suspicions affecting the prostatic pathology.
MORPHOLOGY

The prostate is an odd and median organ, ovoid or spherical, bilobed and grayish in color, sur-
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rounded by a fibromuscular capsule. At the cut, the prostate is
formed of numerous tubuloalveolar glands. The two prostatic
lobes are separated by a median groove, dorsally shallow and
broad, and ventrally fine and narrow. The normal prostate is
smooth, firm and elastic.1
Anatomy

The prostate is the primary male sexual accessory gland. It is
located in the pelvis where it rests on the cranial border of the
pubis in young animals.2,3 In animals, the prostate is exclusively
intra-pelvic until sexual maturity, then increases in volume with
age in the uncastrated subject, and finally takes up an abdominal
form. The gland is cranially connected to the bladder neck and
caudally with the urethra, dorsally to the rectum and ventrally to
the pelvic symphysis or abdominal cavity.
Vascularization and Innervation

The prostate gland is connected with the urogenital artery emanating from the internal iliac artery. In the middle of the dorsolateral surface of each prostatic lobe, the urogenital artery is
diverted into a prostatic artery and a urethral prostatic artery. The
internal asthmatic artery and the urethral prostatic artery anastomose to form capsular arteries which penetrate the prostatic
capsule in the dorsolateral face. The prostate is drained by the
iliac lymph nodes.2
Orthosympathetic innervation is provided by the hypogastric nerve originating from the caudal mesenteric ganglion
and is responsible for the contraction of the gland and ejection
of the prostatic fluid during ejaculation. The parasympathetic
innervation is provided by the shameful nerve and the pelvic
nerve,2,4 which is the origin of the second and third sacral vertebrae, and is the source of secretion of the prostatic fluid.
Role of the Prostate

The functional role of prostate in dogs is associated with the
production of a liquid rich in zinc, citrate and magnesium, serving as the transport medium and facilitating sperm storage. The
prostatic liquid of basic pH compensates for the acidity of the
vaginal secretions. The volume of prostatic secretions accounts
for 97% of the ejaculate volume.5,6 During the protrusion of
the penis, the prostate also has a mechanical role; it closes the
urethra and prevents retrograde (bladder) ejaculation through a
sphincter. The latter reinforces the bladder sphincter, preventing
the passage of urine.7,8
PROSTATE DISORDERS IN DOGS

http://dx.doi.org/10.17140/VMOJ-2-120

of 9 years, 95% of the dogs with benign prostatic hyperplasia do
not clinically express the symptoms of prostatic syndrome.9-13
BPH is associated with proliferation and increased cell volume
of prostate tissue. The dog is the only animal species known to
have developed this condition.14 The clinical manifestation of
hyperplasia is hormone-dependent,9,10 characterized by an imbalance between the testosterone-dihydrotestosterone (DHT) ratio, a decrease in the testosterone concentration and an increase
in DHT levels. The 3α and 3β androstenediol, the two metabolites produced by the degradation of hydrotestosterone, are responsible for the proliferation and hypertrophy of the glandular
epithelium of the prostate.5,12,15
Clinical signs: In human medicine, the most frequently observed

symptom in prostatic hyperplasia is pollakiuria, probably related
to the proliferation of cellular plaques around the urethra.14

Prostate hyperplasia in dogs begins at the age of 2
years, characterized by symmetric and asymptomatic hypertrophy, non-painful, and of normal consistency.16 In medical cases,
urethral discharge, hematuria, rectal tenesmus and constipation
can also be observed on account of the dorsal displacement of
the colon against the sacral vertebrae, rarely leading to perineal
hernias following expulsive efforts.9,10,11,14 Increasing the size of
the prostate is responsible for causing edema of the hindlimbs
with a steep and balanced gait. In benign prostatic hyperplasia,
symptoms affecting the urinary system are observed in 2.7% of
the cases, while digestive symptoms account for 9.2% of the
cases.17
According to a study conducted by Read,18 umbilical
urethral discharge may be the only clinical symptom of benign
prostatic hyperplasia in dogs. Hypofertility and hemospermia
may occur with no general clinical symptoms.10,11,14 Rectal examination indicates a prostate of normal consistency, symmetrical not painful with a discrete or moderate prostatomegaly.11,14
Diagnostic approach: Clinical signs of prostatic diseases may be

specific and often identical irrespective of the nature of the lesion (BPH, abscess, prostatitis, neoplasm) in relation to inflammation and prostatomegaly. Additional examinations are essential for a better clinical diagnosis:

●

Prostatic washing, cytological analysis and cultivation of
prostatic fluid: The cytological evaluation makes it possible to
exclude an inflammatory process experienced in benign prostatic hyperplasia, where the culture tests negative, however
yields a positive report in case of prostatitis.

●

Radiography: The radiological examination of the caudal region of the abdomen allows for a clinical evaluation of the size
and position of the prostate.

●

Ultrasound: Ultrasound examination has become a tool of
choice in the diagnosis of prostatic disorders in dogs. Ultrasound examination in prostate hyperplasia enables the visualization of an observable increase in the prostate volume show-

Benign Prostatic Hyperplasia (BPH)
Etiology: During the dog’s life, the prostate undergoes three
stages of development; the first being a phase of growth from
puberty to the age of 2 years. After 6 years, almost all breeds of
dogs are affected by benign prostatic hyperplasia, and at the age
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ing modified echogenicity, marked by hyperechoic points at
the beginning of prostate development and appears symmetrical with a regular capsule.
●

Prostate biopsy: A histological and ultrasound examination
is performed on the anesthetized animal. This procedures ensures a reliable clinical diagnosis of benign prostatic hyperplasia but is rarely practiced in veterinary medicine.

http://dx.doi.org/10.17140/VMOJ-2-120

testosterone thus, preserving fertility in dogs.
Existing studies have demonstrated that the administration of finasteride at a dose of 1 mg/kg/day for 21 weeks could
result in reversible atrophy of the prostate with protrusions and
no significant difference between the treated and control groups.

Treatment Strategies

Surgical treatment: Castration is the treatment of choice for benign prostatic hyperplasia. Sterilization results in a rapid and irreversible decrease in the prostate volume.

Medical treatment:

Acute and Chronic Prostatitis

●

Estrogen: The side effects of using estrogens (oestradiolcyponate and diethylstilbestrol), which are largely used for treating
squamous metaplasia and medullary aplasia, have led to the
discontinuation of the use of these molecules.

Prostatitis is an inflammation of the prostate. It is generally observed in whole dogs, characterized by an increased volume and
vascularization of the prostate and alterations of the glandular
tissue.1,17

●

Progestogens: Progestogens (megestrol acetate, hydroxyprogesterone, medroxyprogesterone acetate and delmadinone
acetate) exert an inhibitory effect on the secretion of gonadotropins and blocks the specific androgen receptors in the target
organs.

Etiology: Benign prostatic hyperplasia is a favored factor, characterized by stromal alterations in the gland responsible for the
sensitivity of the prostate to infections.11

Progestogens also result in a decline in the level of circulating testosterone, consequently leading to an atrophy of the
gland and thus, an improvement in the related clinical symptoms. Several progestogens are used in the treatment of benign
prostatic hyperplasia in dogs.

In a study by Krawiec and Helfin,16 prostatic infections
of bacterial origin were observed in 18% of the reported cases.
In the same study, among the 33 dogs with prostatitis, 29 dogs
had chronic prostatitis, and 4 dogs had prostatic abscesses.
In a study undertaken by Teske et al21 the prevalence of
prostatitis was 19.3% for dogs showing prostate conditions.

Currently in veterinary practice, the most commonly
used veterinary drugs are: delmadinone acetate (Tardak®, 1-2
mg/kg) which is used subcutaneously at a dose of 1-2 mg/kg
twice a month, osteone acetate (Ypozane®, 0.25-0.5mg / kg) is
administered as an oral perfusion for 7 days, renewable per cure
every 6 months and, cyproterone acetate (Androcur®, 1.25-2.5
mg/kg/day) is administered orally for seven days.

Prostatitis is often observed in uncastrated dogs, but it
can also occur in castrated dogs secondary to prostatic neoplasm
or prostatitis prior to castration.11,14

Kawakami19 reported that progestogens can lead to oligospermia resulting in the production of abnormal spermatozoa
and consequently leading to hypofertility in dogs.

The germs are often similar to those responsible for urinary tract disorders such as Escherichia coli, but prostatitis can
also be caused by several bacteria: Staphylococcus sp., Streptococcus sp., Proteus sp., Pseudomonas sp. and Klebsiella sp.,
Enterobacter sp., and Brucella canis. The latter often causes orchitis and epididymitis in dogs.10,12

Bamberg and Linde-Forsberg20 observed that no alterations of the spermogram occurred following the medical diagnosis. After conducting studies using metroxyprogestagen acetate,
and megestrol acetate, no effect of progestogens were observed
on the clinical parameters of the spermogram and also on the
release and synthesis of hormones, gonadotropins and testosterone.
Inhibitors of 5α-reductase: 5α-reductase is necessary for the de-

velopment of the prostate, and the use of the inhibitors of this
enzyme is of therapeutic interest for the treatment of prostate
hyperplasia. Finasteride (PROSCAR®) is the first inhibitor of
the 5α-reductase enzyme to be commercially marketed, devoid
of any estrogenic, progestational or androgenic activity. Finasteride has the advantage of not being antagonistic to the action of
Vet Med Open J

Prostatic conditions in dogs are often ascending, of
urethral origin, and rarely due to bacterial contamination of the
bladder, renal or testicular origin.10,16,22

Clinical signs: In a study by Krawiec and Helfin,16 the most com-

mon symptoms observed in prostatitis of bacterial origin were
hematuria, lethargy and infertility. In the same study, 45% of the
dogs with prostatitis indicated digestive problems, 33% showed
gastrointestinal signs, 30% showed systemic signs, and 18%
showed locomotory symptoms.
A) Acute prostatitis
In acute prostatitis, symptoms include systemic characteristics such as fever, depression, anorexia, weakness, depression,
weight loss, gastrointestinal signs (constipation, rectal tenesPage 85
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mus) and locomotory problems (arched back, stiffness of the
hind legs, a balanced gait); a purulent discharge and blood flow
at the end of the penis are often frequently observed. Transrectal
examination of the prostate performed for its medical diagnosis
is a very painful procedure. 9,11,14
B) Chronic prostatitis
Symptoms in chronic prostatitis are subclinical.11 Dogs with
chronic prostate infection have symptoms of decreased seed
quality with increased forms of abnormal spermatozoa, hematospermia and hypofertility.11,23-25
Root-Kusritz and colleagues report that dogs with
chronic prostatitis have chronic urinary tract infections. In uncastrated dogs with chronic urinary tract infections, chronic
prostate involvement has been sought.14
Transrectal examination of the prostate is not painful,
symmetrical and of a relatively hard consistency.
Diagnostic procedures: The clinical diagnosis of prostatitis in
dogs requires a good anamnesis. Further examination is also
necessary to establish the diagnosis:
● Red

Blood Count (NFS): In acute prostatitis, neutrophilic leucocytosis is observed.23

● Cytology of the prostatic phase: The cytology of the third frac-

tion makes it possible to demonstrate neutrophilic polynuclear
cells and bacteria corresponding possibly to a prostatic infection.

● Bacteriology

of prostatic lavage: When the culture tests yield
negative results, prostate infection is excluded in 90% of the
cases.25 Johnston24 reported a correlation between the bacteria
isolated from the bacteriological culture of prostatic massage
fluid and the bacteria observed following prostate biopsy in
80% of the cases.

●

●

Bacteriology on uroculture: When the uroculture tests are
negative for prostatic infection, it is excluded in 80% of the
reported cases; however, when the uroculture shows a positive
result, prostatitis can be confirmed in 90% of the cases.26
Ultrasound examination: Is an examination of choice in the
case of prostatic infections in dogs. It is possible to demonstrate an increase in the prostatic volume with the modifications of the echogenicity of the prostatic parenchyma in
relation to the foci of haemorrhage and necrosis.27 The hypertrophy of the iliac ganglia is not always specific to prostate
conditions.28

Treatment approaches: In the case of acute prostatitis, the
blood-prostatic barrier is altered, allowing for the passage of
most antibiotics. The antibiotics of choice are fluoroquinolones
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and sulphamides-trimethoprine (S-TMP).
On the other hand, in the case of chronic prostatitis,
the blood-brain barrier is unaffected, which does not allow for
the diffusion of antibiotics, in which case it is necessary to use
liposoluble antibiotics. Treatment should be implemented for a
minimum duration of six weeks or even longer.5
Prostatic Cysts

Cysts are thin-walled cavity lesions with non-purulent fluid
content, localized in the prostatic parenchyma or externally located.14,24
Etiology: The etiology of prostatic cysts in most cases associated
with benign prostatic hyperplasia is characterized by an increase
in the prostatic secretions that exert a greater pressure on the
excretory ducts. There are retention cysts as a consequence of
secondary excretory duct obstruction on account of squamous
prostatic metaplasia, following prolonged estrogen impregnation in testicular tumors in dogs (Table 1).10,12,14,23,24 A retrospective study showed that the cysts are the second most common
form of prostatic infection encountered at a rate of 15.3%.16
Symptoms: Most commonly, prostatic cysts are asymptomatic,
except when the size of the cysts significantly increases the prostatic volume, in which case the clinical expression and the complete prostate pathology is affected. The clinical symptoms most
commonly encountered in dogs with cystic prostate lesions are
rectal tenesmus, lethargy and anorexia.

According to Krawiec et al,16 48% of the dogs show
systemic clinical signs, 37% show gastrointestinal symptoms,
and 25% show symptoms associated with the lower urinary
tract.
Diagnostic approaches: Clinical signs for prostatic cysts are
varied and non-specific. Transrectal examination of the prostate
during the clinical consultation makes it possible to demonstrate
an asymmetry of the gland and to palpate one or more fluctuating zones. The following complementary examinations allow
for an accurate clinical diagnosis.
●

Radiology: Radiographic examination of the pelvic region is
of little importance in diagnosis except in the case of cysts of
large size, characterized by an increase in prostatic volume.25

● Urethrography: It is a technique associated with interventional

radiology, which allows for the visualization of the integrity
of the urethra and if possible the passage of the contrast product in the prostate, in case of an observable communication
between the latter and the cysts.29-31

● Ultrasound: Ultrasound scanning of the prostate can reveal the

presence of one or more variable anechoic or hypoechoic cavities of variable size, delimited by a thin wall with posterior
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reinforcement.32
Treatment: The mode of treatment depends on the size of the

cyst (s).

A cyst size less than 1 cm is characterized by clinical
symptoms demanding prostate treatment involving medical or
surgical castration.
On the other hand, for a cyst with a size between 1
and 5 cm, drainage by cytoponction under ultrasound control is
performed and a sclerosing product is injected into the cavities
(tetracycline, ethanol). A surgery is recommended if the cyst recurs after three cytoponctions carried out at an interval of eight
days.25
Prostatic Abscess

Prostatic abscesses are purulent discharges in the parenchyma
and are often caused due to a medical complication as acute
prostatitis.
Etiology: Abscesses formation is often secondary to prostatitis
associated with prostatic pathology (prostatic hyperplasia, squamous metaplasia, tumors).

The germs most commonly isolated from prostatic abscesses are the same as those observed during urinary infections
and prostatitis, namely Escherichia coli, Proteus sp., Pseudomonas sp., Staphylococcus sp.8,17
Clinical signs: The clinical signs observed during prostatitis in

dogs are often not specific; general symptoms (depressed sensorium, anorexia, lethargy), gastrointestinal symptoms (vomiting,
rectal tenesmus, constipation), and locomotory effects (balanced
and stiff gait, abnormal posture at bedtime are more common on
account of prostatic abscess formation.9,16
Diagnostic approaches: Transabdominal ultrasound scanning
facilitates the visualization of cavities with more or less thick
walls, with hypoechoic content. These parameters are often
identical to that of prostatic cysts. Puncture under ultrasound
control allows for differential diagnosis.

http://dx.doi.org/10.17140/VMOJ-2-120

Prostate tumors are rare, presenting 5-7% of the prostatic conditions in dogs.37
Prostatic tumor processes correspond to an anarchic
multiplication of the prostatic tissue, the cells most affected by
this uncontrollable cell division being the epithelial cells.
In contrast to the prostatic conditions in dogs, neoplasms
of the prostate involve castrated and uncastrated dogs.9,11,14,38
Bell and colleagues39 report in a study that the prevalence of prostatic tumors in the castrated dog varies between
32% and 44.2%. Adenocarcinomas are the neoplasms most commonly observed in dogs. Other neoplasias are rare: transient cell
carcinoma that affects the bladder extends to the prostate, hemangiosarcoma, and lymphoma metastasis. Krawiec and Helfin16
reported in a retrospective study that the prevalence of prostatic
tumors is 7.3% of the prostate disease in dogs with an average
age of 10 years at diagnosis.
Pathogenesis

Prostatic tumors are always malignant. Prostate neoplasia are
the most frequently encountered; however, the less observed
forms of neoplasia include transitional cell carcinomas, undifferentiated carcinomas and sarcomas (leiomyosarcomas, haemangiosarcomas).
Recent studies show that castrated dogs are most commonly affected by prostate adenocarcinomas.21
Teske21 reported that 25% of the dogs affected by prostate carcinomas are Bouviers des flondres.
Symptoms

Dogs affected by prostatic tumors show urinary symptoms (dysuria, hematuria), abdominal pain, stiff and balanced gait, with
systemic signs (lethargy, weight loss, anorexia).
Transrectal examination of the prostate reveals an increase in the prostatic volume marked by an asymmetry of the
lobes.

Treatment: Small abscesses, associated with medical castration,

Additional tests: Cytological evaluation of the prostatic fraction
of the ejaculate, prostatic lavage and cytopunction under ultrasound control makes it possible to establish the diagnosis for
prostate tumors. Echo-guided transabdominal biopsy is recommended for accurate diagnosis.

Several drainage techniques are recommended: mechanical or suction drainage by penrose drains, physiological
drainage by omentalization of the prostatic cavities as well as
anatomical (marsupialization) drainage can be performed in
dogs suffering from cavitary-type prostatic lesions.33-36

Ultrasound examination of the prostate reveals a prostatomegaly with an often irregular contour, with focal zones of
modified echogenicity.27,40 Cavity lesions (cysts, haemorrhage,
necrosis) can also be associated with prostatic conditions. The
ultrasound image of prostatic tumors in dogs is unlike that observed in humans.40

can be treated with antibiotics. However, in cases concerning
bulky abscesses, antibiotic therapy alone is not enough,24 in
which case it is necessary to opt for the surgical drainage of the
abscesses.

Prostate Tumor
Vet Med Open J
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Prostate tumors metastasize rapidly. According to
Bell’s39 study based on the experimental findings by autopsy,
89% of the prostatic tumors that achieved prostatic neoplasia
showed metastasis. Prostatic tumors lead to bone metastases
(vertebrae, basin, femur, ovaries, scapula), visceral metastases
(liver, mesentery, spleen, heart, kidney) and pulmonary metastases.

http://dx.doi.org/10.17140/VMOJ-2-120

ratinized prostate cells in relation to estrogenic impregnation.25
Treatment: The treatment strategy is to perform surgical castra-

tion after having performed an assessment of extension.

Prostatic stone: The stones associated with the prostatic paren-

chyma are rare, and are usually observed in a routine clinical
examination.14

Treatment

After the completion of the local and remote extension balances
by performing radiological examinations of the pelvic and abdominal region and an ultrasound scan of the abdominal region,
the choice of oncological treatment is determined.
● Chemotherapy:

The main clinical indication of chemotherapy
is to prevent metastasis and reduce the occurrence of related
medical symptoms. Recently, Hedlund36 reported that treatment with piroxicam and carprofen helps improve the survival
of dogs with prostate carcinomas. The implementation of chemotherapy in a dog with neoplasia generally takes place on
account of two possible situations; the first focusing on supporting the survival of the dog and, the second being associated with the toxicity and the cost of treatment.41

●

Surgery: Surgical treatment involves partial or total prostatectomy. The prognosis is reserved in case of pulmonary or
visceral metastasis. Radical prostate surgery is often associated with postoperative complications (urinary incontinence,
strangury).

Squamous metaplasia: Squamous metaplasia is secondary to

endogenous or exogenous estrogenic impregnation. It constitutes an aspect of the feminization of the male dog supported by
the endogenous production of estrogens by the testicular cancer
cells.
Squamous metaplasia is mainly associated with urinary
and digestive symptoms (hematuria, dysuria, rectal tenesmus,
constipation).
Other clinical signs that are related to feminization are distinguished on the basis of:

●

Skin related symptoms: Non-pruritic alopecia that affects the
genital area, the abdomen and the thorax.

● Ptosis

and dermatosis of the sheath, gynecomastia, muscle slit
of the forearm.

●

Reduced libido, with hypofertility (Oligo-Asteno-Teratospermia), and attraction of males.25

Diagnostic approaches: The clinical signs of feminization of the

male dog are evocative. Clinical diagnosis is based on the examination of the third prostatic fraction and the observation of ke-
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CONCLUSION

Prostatic disorders in dogs present a uniformity in the medical
symptoms affecting urinary, digestive and locomotory functions
with a heterogeneity in the nature of lesions as observed in hyperplasia, prostatitis, tumor, which requires a rigorous differential diagnosis for establishing an effective medical or surgical
treatment.
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ABSTRACT
Aim: The aim of this study was to investigate the influence of body size on hematological pa-

rameters in Rainbow trout Oncorhynchus mykiss (Walbaum, 1792).

Materials and Methods: For the purpose of the study, fifty Italian trout were divided into two

groups: Group S1 (n=25) of weight (300-500 g) and length (25-32 cm); Group S2 (n=25) of
weight (510-700 g) and length (33-38 cm). Blood samples were collected from each fish, to
record the count of white blood cell (WBC), red blood cell (RBC), determine the hemoglobin
concentration (Hb), hematocrit (Hct) value, mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH) mean corpuscular hemoglobin concentration (MCHC), and thrombocyte count (TC).
Results: The collected blood was analyzed using an automatic method to determine the hematological parameters. Statistical analysis (unpaired t-test) showed a significant effect of size
(p<0.05) on the RBC count, Hb concentration and Hct value. No statistically significant differences were observed in the WBC count, MCV, MCH concentration, MCHC and TC.
Conclusion: The data reported in this study contributed towards the knowledge of hematological evaluation in farmed trout and showed that fish size was an important factor that helped
establish the “physiological range” supporting the accurate interpretation of hematological parameters in examining the health status of this species.
KEY WORDS: Body size; Biometric indices; Hematological parameters; Trout.
ABBREVIATIONS: RBC: Red Blood Cell; Hct: Hematocrit; Hb: Hemoglobin Concentration;
MCV: Mean Corpuscular Volume; MCH: Mean Corpuscular Hemoglobin; Mean Corpuscular Hemoglobin concentration; MCHC: Mean Corpuscular Hemoglobin Concentration; WBC:
White Blood Cell; TC: Thrombocyte Count; EDTA: Ethylenediaminetetraacetic Acid; DO:
Dissolved Oxygen.
INTRODUCTION
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Global fish production has notably increased in the last five decades and intensive farming has
contributed significantly towards the development of aquaculture. Rainbow trout is a major
farmed species in Italy and the second most common to be farmed in Europe after the Atlantic salmon.1 Together with commercial globalization, increasing trout farming consequentially
leads to several fish diseases, thus rendering it necessary to prevent and cure related conditions
while increasing the demand for veterinary drugs to treat the aquatic species. The evaluation
of blood parameters assists in the culture of fish by facilitating the early detection of diseases
and identification of sub-lethal conditions affecting the productivity.2 Various literary references report about the blood parameters and their variations observed in fish living in different
habitats.3-5 In a previous study conducted to establish the reference range for haematological
and biochemical values on Clarias gariepinus, a positive correlation was observed between the
biometric and blood indices.4 Variations with respect to the normal values of blood parameters
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exist in fish and can be attributed to some internal and external factors such as physiological homeostasis and environmental factors.6 Body size alongside water quality and temperature,
may contribute to the variability in the haematological parameters that are difficult to interpret. Considering that the changes
in the blood parameters depend on the biometric parameters
and the physicochemical conditions of the water, the aim of this
study was to evaluate the influence of body size on some hematological parameters in the farmed trout.
MATERIALS AND METHODS

A total of 50 Rainbow trout (Oncorhyncus mykiss) in excellent
health status and supplied by a commercial farm in Palazzolo
Acreide (Siracusa, Italy) were investigated in this study. All the
fish were subjected to a natural day/night cycle (11L/13D) and
were fed with a commercial dry food (crude protein 46%; crude
fat 20%; ash 10%; fiber 1.5%) distributed twice daily for 7 days
a week. The fish being studied were considered healthy on the
basis of an external examination of any sign of abnormalities
or clinical infestation. In the farm, the physical and chemical
characteristics of water were recorded. Temperature, salinity,
pH and dissolved oxygen (DO) were measured using a handheld
multiparameter instrument (model YSI 556 MPS - Ohio, USA)
and these values were recorded as has been shown in Table 1.
After being captured, the fish were anaesthetized prior to blood
sampling using 2-phenoxyethanol at a concentration of 200 mg
L-1 and were immediately individually weighted using a balance
(Kern 440-49 N, Germany) and their total length was measured
using an ictiometer (Scubla SNC, 600 mm, Italy) in order to obtain two groups of different body size: Group S1 (n=25) with
weight (300-500 g) and length (25-32 cm); Group S2 (n=25)
with weight (510-700 g) and length (33-38 cm). Blood samples
were collected between 8:00 a.m. and 10:00 a.m. and were obtained by puncturing the caudal veins using microtubes (Miniplast 0.6 mL; LP Italiana Spa, Milano) containing ethylenediaminetetraacetic acid (EDTA) (ratio 1.26 mg/0.6 mL) as the
anticoagulant agent for the recording of hematological parameters. All the samples were analyzed immediately (T0) by an automatic method using the blood cell counter HeCoVet C (SEAC,
Florence, Italy) previously validated and used in this and the
other species using a manual and an automatic system.7,8 The
procedure of analysis was performed to determine the following parameters: white blood cell (WBC) count, red blood cell
(RBC) count, hemoglobin concentration (Hb), hematocrit (Hct)
value, mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH) concentration, mean corpuscular hemoglobin

concentration (MCHC) and thrombocyte count (TC).
All haematological analysis were performed in triplicate by the same operator with a same instrument under the same
conditions, and in a short period of time”.
All the experimental procedures were carried out in accordance with the ethical considerations presented by the European legislation concerning the protection of animals used for
scientific purposes (European Directive 2010/63). The recorded
data was normally distributed (p>0.05; Kolmogorov–Smirnov
test).
Statistical Analysis

The influence of body size on hematological parameters was
determined by performing an unpaired t-test for two different
groups. p values <0.05 were considered as statistically significant. Table 2 shows the descriptive statistics for haematological
parameters obtained in the two different size groups of farmed
Rainbow trout Oncorhynchus mykiss (Walbaum, 1792) showing
a statistically significant difference.
RESULTS

The results of this study showed the influence of body size on
some haematological parameters in farmed trout as reported in
Table 2.
Statistical analysis (unpaired t-test) showed a significant effect of size (p<0.05) on some parameters (RBC, Hb and
Hct). In particular, a significant increase in the RBC count, Hb
concentration and Hct value was observed for the fish of Group
2 relative to that of Group 1. No statistically significant differences were observed in WBC, MCV, MCH, MCHC and TC.
DISCUSSION

Hematological parameters are closely linked with metabolism
thus, these results could be attributed to the higher metabolic
activity and high energy demand during growth. The increased
metabolic demand during the growth of the trout could increase
the volume of RBC, which could lead to a consequential increase in the Hct value. Some authors9 observed that the values
of RBC count, Hb concentration and Hct value increased with
an increase in the fish size. Moreover, in fish, the hematological parameters are closely associated with the metabolic activity

Table 1: Water quality values (Mean±DS) of farmed Rainbow
trout Oncorhynchus mykiss (Walbaum, 1792).
Water Parameters

Vet Med Open J

Oncorhynchus mykiss

Temperature (°C)

9.86±0.23

Dissolved Oxygen (mg/L)
pH

8.13±0.01
8.40±0.07

Page 92

VETERINARY MEDICINE
Open Journal
ISSN 2475-1286

http://dx.doi.org/10.17140/VMOJ-2-121

Table 2: Statistical results for haematological parameters in farmed Rainbow trout Oncorhynchus mykiss
(Walbaum, 1792). Means without the same alphabetical characters within the same parameters represent
statistically significant differences (p<0.001).
Parameters
WBC (x103/µL)
RBC (x10 /µL)
6

Hb (mmol/L)
Hct (%)
MCV (fL)
MCH (pg/cel)
MCHC (%)
TC (x103/μL)

Groups
(body size)

Mean±SD

95% confidence
interval (CI)

2.5th-7.5th percentile
range

Group 1 (n=25)

19.89±0.74a

19.59± 20.20

19.10±20.18

Group 2 (n=25)
Group 1 (n=25)
Group 2 (n=25)

20.12±0.92a
1.53±0.14a
1.64±0.12b

19.74± 20.45
1.47±1.59
1.59±1.69

18.57±20.70
1.46±1.62
1.59±1.74

Group 1 (n=25)
Group 2 (n=25)
Group 1 (n=25)

1.64±0.15a
1.73±0.11b
29.00±3.07a

1.57±1.70
1.68±1.78
27.73±30.27

1.57±1.75
10.00±11.70
27.60±30.44

Group 2 (n=25)

31.62±1.78b

30.88±32.36

30.00±32.77

Group 1 (n=25)

189.2±8.57a

185.70±192.70

183.8±193.70

Group 2 (n=25)

193.4±16.48a

186.6±200.20

181.00±200.00

Group 1 (n=25)

10.76±1.34a

10.20±11.31

10.10±11.54

Group 2 (n=25)

10.60±0.96a

10.20±10.99

10.00±10.85

Group 1 (n=25)

5.70±0.82a

5.37± 6.04

5.24±6.21

Group 2 (n=25)

5.49±0.42a

5.32±5.66

5.12±5.79

Group 1 (n=25)

59.20±10.60a

54.83±63.57

50.00±57.25

Group 2 (n=25)

59.40±10.76

54.96±63.84

66.50±65.00

related to size. Previously our researchers10 have shown that the
values of RBC count and Hb concentration were higher in mullet compared to other species with the highest biometric parameters. It should be noted that the differences recorded in blood
parameters between the fish of various sizes are genetically determined,11 even though these differences might be due to the
higher metabolic rate of bigger fish compared to smaller ones.12
In a research conducted on Nile tilapia Oreochromis niloticus,
there was an effect of fish size on all the parameters except for
MCV.13 In a study on Mugil platanus, it was verified that the
mean values for Hct, Hb, MCV, MCH and MCHC showed a
slight tendency to increase as the fish continued to grow larger.14
In addition, larger individuals present higher mean values for
MCV, MCH and MCHC for Dolphin fish Salminus maxillosus.15
WBCs, the cells responsible for the body’s defence system, are
considered an important parameter to evaluate the health status
of the fish; the recorded values of WBC count are indicative of
their immune responses and determine the ability of the fish to
fight infections. According to some authors,16,17 the WBC levels
depend on various factors such as water temperature, environmental stress, fish age and sex. Species with higher counts of
WBC were able to fight infections more effectively than other
species. Among the defense cells of fish, the thrombocytes have
a phagocytic capacity besides their functions in coagulation. Our
findings did not suggest the influence of body size on WBC and
TC, but it is probably on account of a small number of fish being
studied.

a

termination of hematological parameters, that many veterinarians demand to effectively control and manage the health status
of the aquaculture fish.
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ABSTRACT
Introduction: The behavioral disorder, attention deficit hyperactivity disorder (ADHD) is typi-

cally associated with human children, but its clinical manifestation in dogs has recently been investigated indicating that certain gene variants (e.g., the DRD4 gene) contribute to its expression.
Objectives: In this study, the aim is to strengthen the understanding of the causes of ADHDlike behavior in dogs by investigating the potential non-genetic correlates of the condition.
Methods: In particular, the presence of ADHD-like behavioral symptoms across different dog
breeds and groups were examined with respect to various social and physical factors using a
diverse set of questionnaires (ADHD, anamnesis, and personality and interview) given to the
dog owners of two dog schools and one dog club (n=61) as well as an existing, unpublished
database that was established previously (n=60).
Results: Our results showed that various social factors (e.g., degree of affectionate behavior,
number of social contacts, and the duration of period of separation) and physical parameters
(amount of play time as puppies as well as frequency and duration of walking, possibly castration) were associated with ADHD-like behavior across all the dog breeds, with the Akita breed
being noticeably calmer than the other dog breeds.
Conclusion: Although, ADHD-like behavior does not appear to be a heritable trait in an evolutionary scale, the results reported in this study combined with existing genetic information
about this trait indicated that the expression of ADHD-like behavior in dogs would appear to
depend on a classical gene-environment interaction as is the case with many neurological disorders in humans. The conclusion is directed towards making recommendations to improve the
social and physical situation that might minimize the potential for the development of ADHDlike symptoms in animals that are genetically predisposed to this condition.
KEY WORDS: ADHD; Dogs; Dog breeds; Environment; Phylogeny; Social bonds.
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ABBREVIATIONS: ADHD: Attention Deficit Hyperactivity Disorder; DSM-5: Diagnostic and
Statistical Manual of Mental Disorders.
INTRODUCTION

Attention deficit hyperactivity disorder (ADHD) is a behavioral disease that is most commonly
associated with and investigated in humans and in children in particular.1,2 It is characterized by
a suite of symptoms that include inattention, increased motor activity, and a tendency to show
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an aggressive behavior or impulsivity3-5 and affected individuals often show poorly adjusted social behavior.6 The diagnostic
and statistical manual of mental disorders (DSM-5) distinguishes three presentations of ADHD depending on the predominant
symptom pattern for the past six months7: combined presentation (presence of the core features hyperactivity/impulsivity and
inattention; presence of ≥6 symptoms/feature), predominantly
inattentive presentation (≥6 symptoms of inattention, ≤6 symptoms of hyperactivity/impulsivity) and predominantly hyperactive/impulsive presentation (≥6 symptoms of hyperactivity/
impulsivity, ≤6 symptoms of inattention). Existing research on
ADHD has concentrated largely on its causes as well as on the
prevention and treatment of its clinical expression.5,8,9,10 As is the
case for most other human psychological diseases, ADHD has a
genetic component such that specific genes increase the risks of
developing the disease; however, it is also assumed that gene-environment interactions play an important role in this context.11
The recent extrapolation of ADHD research to the domestic dog, which, like humans, is a social mammal on account
of which some authors have argued that this species has the potential to display aspects of human social behaviour.12 Humans
and dogs also share prosocial qualities as well as maintain social bonds.13,14 Additionally, dogs and children also show some
degree of similarity with regards to their association with the
social environment and the behavioral responses related to it13,15,,
which is of clinical relevance in the context of ADHD. Indeed,
in contrast to rodent models and related laboratory experiments,
dog models consider social relationship as a factor, one that was
highlighted by Vas et al16 as an important factor in shaping human social relationships or in understanding the hyperactivity of
children. Thus, altogether, dogs appear to provide an adequate
model for (some) psychological diseases in humans, especially
because the latter can affect different dog breeds.17
With regards to research on ADHD-like behavior in
dogs, several studies have posited a genetic underpinning for
this disease. For instance, increased activity/impulsivity values
in German Shepherds are associated with a specific allele of the
tyrosine hydroxylase gene TH.18 In addition, as in humans, polymorphism of the dopamine receptor gene DRD4 has been associated with aggressive or inattentive behavior in dogs as well as
general nervousness.15,19,20,21 Inattentive behavior has also been
associated in Belgian Shepherds (Malinois) with a polymorphism of the dopamine beta hydroxylase gene DPH or the dopamine transporter gene DAT22 and might more generally also be
influenced by variants of the oxytocin receptor gene or genes of
the brain opioid system in addition to epigenetic effects, which
appear to be associated with behavioral patterns that are directed
towards humans.23-25
However, in addition to genetic factors, social and
physical factors also appear to have an important influence on
the origin of ADHD-like behavior in dogs. In a review article
based on the findings from human and laboratory animal studies,
Szyf et al26 emphasized on the importance of diverse environmental factors for the brain and for triggering long-lasting beVet Med Open J
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havioral changes. Social play, for example, helps juvenile mammals improve their mental and behavioral functions9 and, in their
absence, a facilitation of ADHD must be assumed.27 Even the
simple act of dogs playing with other dogs can help reduce separation-related behaviour.28 Moreover, early mental and physical
activity helps provide shelter against neurological diseases.29
Associated with this behavioral parameter, castration with its
resulting decrease in testosterone values, can evoke ADHD-like
symptoms in dogs30,31 such that the age at which castration is performed plays a significant role in determining the clinical manifestation of ADHD.32 Finally, Hense33 describes the other factors
closely related to hyperactivity in dogs, in particular the rearing
conditions, treatment received from the owner, and the existence
of stressful conditions.
In this study, a comprehensive examination of potential
non-genetic factors that might influence ADHD-like behavior in
dogs was undertaken. A combination of questionnaires was used
which directly assessed ADHD-like behavior in dogs as well as
the basic personality traits of animals (see Jones and Gosling34;
Turcsán et al35) and other information from its current and past
living conditions that might be relevant to the development of
ADHD. Although, this study focussed on non-genetic factors, it
is relevant to ask whether ADHD-like behavior was heritable on
a longer, evolutionary timescale by examining the differences
in its prevalence among breeds or groups of breeds (based on
kennel club or genetic classifications). With a focus in particular
on the breed Akita Inu, which, despite being characterized as
calm,36 was described as increasingly nervous by some of the
owners. Specifically, the following hypotheses were tested:
1. Social and physical factors in the environment of individual
dogs influenced the degree of ADHD-like behavior exhibited by
the dog.
2. The factor of castration influenced the degree of ADHD-like
behavior exhibited by the dog.
3. Scores of categories of behavior in the ADHD and Personality
questionnaires (motor activity or inattention; different
dimensions of personality) were correlated.
4. Groups of related dog breeds differed with respect to the
degree of exhibited ADHD-like behavior.
5. ADHD-like behavior in dogs is a trait that is heritable over
evolutionary timescales among different dog breeds.
METHODS AND MATERIALS
Data Collection

The degree of ADHD-like behavior in different dogs (Tables
1-3) was assessed using one or more different questionnaires.
The ADHD questionnaire of Vas et al16 required the dog owners to score the everyday behavior of their dogs, allowing for
the collection of information about the degree of motor activiPage 96
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ty and inattentiveness of the animal in different situations. The
Personality questionnaire of Turcsán et al35 measures the level
of response with respect to the four distinct dimensions of the
personality of the dog, namely calmness, trainability, dog sociability, and boldness, with the latter correlating to the factor

extraversion in the Five Factor Model.35,37 As with the ADHD
questionnaire, the Personality questionnaire represented the behavior of the dog in the terms of a score (0=behavior was unincisive, 1=behavior was distinct at a maximum).

Table 1: Database Collection–main Sample Information.

Vet Med Open J

Individual
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Breed/mongrel
Kromfohrländer
Mongrel
Nova Scotia Duck Tolling Retriever
Labrador Retriever
Pointer
American Hairless Terrier
Mongrel
American Pitbull Terrier
Entlebucher Mountain Dog
Boxer
Mongrel
Labrador Retriever
Leonberger
Mongrel
Great Swiss Mountain Dog
Labrador Retriever
Border Collie
Mongrel
Mongrel
Parson Russell Terrier
Mongrel
Vizsla
Mongrel
Mongrel
Mongrel
Australian Sheperd (miniature)

Age in years
3
2
2
3.5
2.5
1
4
2.5
2.5
3
2.75
2
2
0.5
3.5
1.5
1
3.5
9
3.5
1
6
6.5
4
0.75
3.5

Sex
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m

Castration
n
y
n
n
y
n
y
y
n
y
n
y
n
y
n
n
y
y
n
n
y
y
y
n
y

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Labrador Retriever
Hovawart
Catalan Sheepdog
Mongrel
Mongrel
Mongrel
Doberman
Bull Terrier (miniature)
Poodle
Mongrel
Berger Blanc Suisse
Mongrel
Hunting Terrier
English setter
Yakutian Laika
German shepherd
Mongrel
Austrian Pinscher
Mongrel
Boxer
Parson Russel Terrier
Border Collie
Black Russian Terrier

1
1
3
12.5
5
0.75
2
2
3.5
1
2
2.5
1.75
2
2
4.5
1
3.5
3
2
3
1.5
1.75

m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
f
m
m
m
f
m
m
m

n
n
n
y
n
n
y
n
y
n
n
y
y
n
n
n
n
y
y
n
n
n
y

50
51

Portuguese Podengo
Rhodesian Ridgeback

4
1.75

f
m

y
n

52

Australian Shepherd

4

m

n

53

Mongrel

1

f

n

54

Catalan Sheepdog

3

m

n

55

Catalan Sheepdog

5.5

m

y

56
57
58

Chihuahua
Mongrel
Border Collie

4
2
5.5

f
m
m

n
n
n

59
60

Mongrel
Mongrel

7
0.5

m
f

n
n
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Table 2: Dog-School Subjects – Main Sample Information.
Individual

Breed/mongrel

Age in years

Sex

Castration

1
2
3
4
5
6

Australian Shepherd
Cão da Serra de Aires
Mongrel
Irish Wolfhound
Mongrel
Mongrel

4
2
4.5
2.75
1.75
1

m
m
f
f
f
m

n
n
n
n
n
n

7
8
9
10
11
12
13
14

Mongrel
Mongrel
Mongrel
Mongrel
American Bulldog
Mongrel
Berger Blanc Suisse
Schnauzer

8
3
8.5
7
6.5
9
4
1.5

f
m
m
f
f
m
m
m

y
n
y
n
y
y
y
y

15
16
17
18
19
20

Mongrel
Bernese Mountain Dog
Jack Russell Terrier
Australien Shepherd

8
1.5
6
10
3.5
1.5

f
m
m
w
f
f

n
y
y
n
y
n

Table 3: Akita Dogs - Main Sample Information.
Individual
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Age in years
0.5
3
2
2.5
4
9
10.5
8
9
1.5
1.5
2.5
2.5
2
2
13
7
5
2
4
0.5
6.5
3
5
2
5
3
1.5
2
7
6
10.5
7
12
0.5
7

In addition, we also applied results from two questionnaires where, unlike the previous two, their scientific validity has not yet been established. The Anamnesis questionnaire
(Gansloßer and Strodtbeck, unpublished records) mainly generated information about the earlier and current life situations
of dogs. Finally, an Interview questionnaire was developed with
the help of dog trainers as an extension of the Anamnesis questionnaire to try and detect ADHD -related factors about which
Vet Med Open J

Sex
m
f
f
m
f
f
m
m
f
f
m
m
m
f
m
f
m
f
m
f
f
m
f
f
f
f
m
m
f
m
f
f
f
f
f
f

Castration
n
n
n
n
n
y
n
n
n
n
n
n
n
y
n
y
n
n
n
n
n
n
n
n
n
n
n
n
n
n
y
y
y
y
n
n

hardly or no information could be gathered. The questionnaire
was divided into an introduction and three further sections with
questions about the early environment and the mother-child-relationship of the animal, the current environment of the animal,
and the level of physical exercise (e.g., training, play or the
participation in dog schools and/or puppy hours). All the questionnaires have been included as the supplementary material (in
below).
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RESULTS
Dog Breed Groups
Figure 1: Comparison of Motor Activity Values for Four FCI Dog Groups.
The Group “Spitz and Pprimitive Types” has been Represented by the
Data Collected from Akita Dogs.

Figure 2: Comparison of Motor Activity Values for Four Molecular Genetic Dog Groups (after Parker et al39). The Ancient-Asian group has been
Represented by the Collection of Akita dogs.

Kruskal-Wallis ANOVA: c2=26.643, n=68, p<0.001.

Kruskal-Wallis ANOVA:c2=23.846 n=64, p<0.001.

Figure 3: Neighbour-joining tree after vonHoldt et al.40 Allele-sharing
Phylogram of Individual SNPs for Breeds and Wolf Populations.

Data were then collected from different sources using
one or more of the questionnaires. First, the “collective database” (Gansloßer and Strodtbeck, unpublished.; www.einzelfelle.de) comprised a data set with information from different
dog breeds and mongrels (n=60) that was collated using the
ADHD, Anamnesis and Personality questionnaires. The dogs
being studied were heterogeneous with respect to their age, gender and breed. Secondly, a database of “dog school subjects”
was compiled from the records of animals of different breeds
Vet Med Open J

and mongrels (n=20) that belonged to collectives from two dog
schools in the northern part of the German province of Lower
Saxony. In these dog schools, the dog owners placed their pets
into one of the two different personality categories: active and
nervous versus calm and/or relaxed. Data were collected using
the ADHD and Interview questionnaires. Again, the investigated
animals presented with a heterogeneous character with respect to
their age, gender and breed. Finally, an Akita-specific database
(n=36) was compiled with the help of the Japan Akita e.V. dog
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club in Germany and scores for motor activity and inattention
were obtained using the ADHD questionnaire. For some analyses, not all questionnaires for a data set could be used because of
missing answers and the sample sizes were adjusted accordingly.
Data Analysis

Statistical analyses were performed using the IBM SPSS
Statistics v.24. All the tests used a nominal alpha value of 0.05
corrected for multiple comparisons using a Bonferroni correction.
This procedure was employed on a per hypothesis basis for each
factor that was involved in two or more correlations and in
between-group comparisons (see below).
Social and Physical Correlates of ADHD-Like Behavior
(Hypotheses 1 and 2)

Motor activity and inattention scores as well as scores for the
questions 1 to 13 from the ADHD questionnaire) were correlated with factors from case-study questionnaires (i.e., Anamnesis
and Interview questionnaires) to identify the social and physical
correlates of ADHD-like behavior in dogs. Important social factors determined were the duration of petting bouts, the duration
of periods of separation and the number of social contacts established. The latter was defined as a non-isolated dog-dog or
dog-human contacts of at least a week-long duration. Physical
factors included the duration and frequency of walks as well as
the frequency of play time. In addition, nominal factors like castration (hypothesis 2) were also determined.
Comparing the ADHD and Personality Questionnaires
(Hypothesis 3)

Both the ADHD and Personality questionnaires attempted to
assess the degree of ADHD-like behavior in dogs, albeit using
different criteria and perspectives, with the ADHD questionnaire
representing a more direct assessment. Using Spearman rank
correlation, it was tested how strongly each of the four personality
dimensions in the Personality questionnaire correlated with the
scores for motor activity and inattention scores in the ADHD
questionnaire.
Heritability of ADHD-Like Behavior (Hypotheses 4 and 5)

Two analyses were performed to determine ADHD-like
behavior in dogs which had a heritable component over the
evolutionary timescales, potentially resulting from its potential
genetic underpinnings. First, the thorough bred dog subjects
from the collective and Akita databases were pooled into groups
following the grouping systems of the Fédération Cynologique
Internationale, Thuin, Belgium38 and that of Parker et al39 which
was based on a cluster analysis of molecular genetic information.
For both the systems, it was assumed that the groups roughly
reflected the degree of relatedness between the different breeds.
Breeds that were not listed in either system were excluded from
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the analyses, with the exception of Akitas, which were included
among the Spitz and primitive types (FCI) or Ancient-Asian
(molecular genetic) groups. FCI groups or molecular genetic
dog groups were compared among themselves for motor activity
and inattention scores from the ADHD questionnaire using a
Kruskal-Wallis ANOVA test. Only groups with n≥6 were used
in the analyses: FCI groups – Sheepdogs and Cattledogs (n=16),
Pinscher, Schnauzer and associated dogs (n=10), Terriers (n=7),
Spitz and primitive dogs (n=35); and molecular genetic groups
– Ancient-Asian Group (n=35), Herding-Sighthound Group
(n=9), Mastiff Terrier Group (n=8), Hunting Group (n= 12).
Next, it was determined if ADHD-like behavior showed
phylogenetic signals in so far as its presence was significantly
clustered in the molecular evolutionary tree of the different dog
breeds in vonHoldt et al.40 For these analyses, the presence of
ADHD-like behavior was coded as a present/absent categorical
variable based on the motor activity and inattention scores from
the ADHD questionnaire responses for the collective database.
Breeds for which any ADHD-like behavior was indicated were
scored as (1=present); all other breeds, including those for which
no information was available, were scored as 0. For the latter,
it was assumed that ADHD-like behavior represented such an
obvious disorder that the absence of any information in this regard for the breed meant that no symptoms for it were obviously
present. Significant clustering of ADHD-behavior among the
dog breeds was determined using the D measure of Fritz and
Purvis41 as was implemented using the caper package v0.5.2 in
R.42 Briefly, if D was not significantly different from 0, the trait
was not randomly distributed within a tree and was assumed to
have a phylogenetic implication, whereas there was no phylogenetic signal if D was not significantly different from 1.
DISCUSSION
Social and Physical Correlates of ADHD-Like Behavior

The results of the present study indicated that specific ADHDlike behavior in dogs indeed correlate with numerous social and
physical factors (Table 4). In particular, social factors including
the duration of affectionate behavior following adoption, the
number of social contacts, the duration of period of separation,
and dogs that slept alone at night, all correlated significantly
with increased ADHD-associated symptoms (Table 4). A negative correlation was also observed for the physical factor of the
frequency of play time, whereas increase in either the frequency
or duration of walks correlated significantly with increased inattention (as was measured by ADHD question 11). Castration
also had an effect so far as castrated dogs displayed a significantly higher motor activity value relative to the uncastrated
ones (Table 4).
Although, existing literary records of this condition on
dogs is often lacking in this regard, an analysis of the human
and mammalian literature supports the findings of many results,
even if only at a more general scale. For instance, in their re-
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Table 4: Summary of the Statistical Analyses Yielding Significant Correlations for Hypotheses 1 to 3 from the Introduction.
Hypothesis

Factor - Factor / Group
comparison

Database

Spearman’s rank correlation
coefficient (rs) / Test
statistics

p-value (a after Bonferroni
correction)

1 – Social factors

Duration of affectional
behavior (after adoption) –
inattention

Dog school subjects

-0.56 (n=19)

0.013 (0.025)

1 – Social factors

Number of social contacts –
values for ADHD question 2
(Velocity for gaining or losing
interest)

Collective database

-0.525 (n=20)

0.017 (0.025)

1 – Social factors

Number of social contacts –
values for ADHD question 3
(Concentration problems in
tasks or games)

Collective database

-0.522 (n=20)

0.018 (0.05)

1 – Social factors

Duration of separation period
– values for ADHD question 5
(Problems to keep calm)

Collective database

-0.328 (n=49)

0.023 (0.025)

1 – Social factors

Duration of separation period
– motor activity

Collective database

-0.29 (n=49)

0.044 (0.05)

1 – Social factors

Sleeping situation (alone/not
alone) –inattention

Collective database

Mann-Whitney U=71,5
(n=37 and n=8)

0.023 (0.025)

1 – Physical factors

Frequency of play time (until 6
months) – motor activity

Dog school subjects

-0.561 (n=17)

0.019 (0.025)

1 – Physical factors

Frequency of walks – values
for ADHD question 11
(Hectic or Problems in solving
tasks)

Collective database

0.297 (n=52)

0.034 (0.05)

1 – Physical factors

Duration of walks – values for
ADHD question 11
(Hectic or Problems in solving
tasks)

Collective database

0.29 (n=54)

0.035 (0.05)

2 – Castration

Castration (yes/no) –motor
activity

Collective database

Mann-Whitney U=594,0
(n=59)

0.005 (0.025)

3 – Personality

Calmness –motor activity

Collective database

-0.52 (n=60)

0.00002 (0.0125)

3 – Personality

Calmness –inattention

Collective database

-0.499 (n=60)

0.00005 (0.0125)

3 – Personality

Sociability – inattention

Collective database

-0.326 (n=59)

0.012 (0.025)

3 – Personality

Trainability – inattention

Collective database

-0.334 (n=59)

0.01 (0.017)

view article on human and laboratory studies, Szyf et al26 clearly
indicated that factors existing in the social environment can indeed evoke long-lasting brain and behavioral changes. It is also
known that mammals have a so-called panic-grief system43 that
promote the development of social bonds,9 and also make them
vulnerable to depression via social rejection or loss.9,43 These
symptoms are closely related to the synthesis of receptors involved in the development of the emotional system of the dog
before the onset of sexual maturity.33 Dogs possessing a well-developed receptor system tend to achieve a feeling of social security more quickly than others.33 Additionally, existing literature
emphasizes on the possible stress effects on dogs resulting from
restrictions in their social (or spatial) settings.44
In this regard, the negative correlation between many
of the social factors and inattention values as outlined above becomes understandable. For instance, longer phases of affectionate behavior towards a (young) dog can release high amounts of
oxytocin in it,45 with oxytocin being an important regulator of
social dynamics.46-48 Not only does oxytocin influence the developing brain of humans it also plays a role in establishing the
mother-child relationship,49 towards supporting the regulation of
negative emotional states as well as to enhance the motivation
Vet Med Open J

for building and facilitating new social interactions.50 However,
oxytocin is only one such compound; it should be noted that
many other chemical substances in addition to it (e.g., opioids,
prolactin, corticoliberin or glutamate) have affect the origin of
social relationships.51
The implied social situation of the dog can also influence its behavior as was shown by both the sleeping situation
and the duration of the period over which the dogs were left
unattended. Dogs that slept alone or were left unattended for
longer periods were considered to be undergoing different forms
of social isolation, something that was shown to increase stress
levels in humans,52 mammals in general53 and guinea pigs and
chickens54 and could contribute towards the higher inattention
values in the former group and decreased motor activity scores
in the latter (Table 4). Both the variables indirectly impacted
the number of social contacts.55-57 Thus, dogs might have preferred sleeping near the owners or other pets, just as Rütten and
Fleißner58 observed that pack mates in African wild dogs were
close to one another when resting or sleeping. Furthermore, although dogs generally remain calm during the period of separation from their owners (regardless of the duration of this period),59 those separated over a longer time show greater physical
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activity when their owners returned,60 potentially reflecting on
their increased perceived social isolation during the prolonged
separation period. Thus, although short periods of separation did
not seem as detrimental–and might have positive benefits if the
results of Raineki et al61 showed that short periods of separation
in rats from the mother could decrease anxiety or stress-related behavior in young rats (so-called neonatal handling) which
could also be explained with respect to dogs–long-lasting, repeated periods of isolation impaired the welfare of the dog.60
Perhaps less obvious is that the physical environment
of the dog also contributes to its psychological well-being. Although many studies have documented the general positive effects of physical activity (e.g., Mattson62), it remains undisputed
that recovery phases will also be needed. Thus, the positive correlations that were observed between the walking activity and
ADHD-like symptoms might have been derived following an
overstimulation of the dogs compared to their natural behavior,
with many studies indicating that dogs were largely inactive
over their daily schedules. For instance, feral dogs invest only
12% of the day in travel activity.63 Further details were provided
by Bloch64, who stated that dogs spend 71.4% of the day in inactivity, with the active hours (3.3 to 4.7 hours; 1.6 hours more
in juveniles) being dominated by territorial behavior, feeding, or
vigilance. Analogous results have been observed for guard dogs,
which were found to be inactive for 70±23% of an eight-hour
period65 and free-ranging Indian dogs, that spent only 15.7% of
the day walking and more than half being inactive.66 In the light
of these results, different walking opportunities and the pleasant
anticipation associated with them could result in a permanently
elevated level of arousal or unrest in some dogs and could be
problematic if the dogs were already overtly active.33 In contrast,
more playing opportunities for young puppies (<six months of
age) appear to have a positive effect in that such individuals
show less motor activity and so are less hyperactive. It is well
accepted that juvenile play, which is widespread among mammals, has a positive influence on the development of the juvenile
mammalian brain and the developmental process in general.9,67,68
Furthermore, it is assumed that the inadequate play opportunities in childhood can contribute to the development of ADHD
and depression in humans.9
Finally, castration in dogs correlated with increased
motor activity values, as was explained by the findings of Salmeri et al69. In association with this observation, Farhoody and
Zink70, Lisberg and Snowdon71 and Zink et al72 established a link
between castration and an increase in the risk for the development of fear, anxiety, uncertainty and hyperactivity, possibly because stress and fear symptoms were more difficult to regulate
because of the decrease in testosterone levels.30 However, other
studies have found castrated dogs to be less hyperactive than
uncastrated ones,31,73 therefore, it is possible that other factors
might be involved here as well.
ADHD and Personality Traits

Existing literature based on human findings, where Parker et al74
Vet Med Open J
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and Nigg et al75 reported a certain degree of association between
some basic personality dimensions and ADHD, the results of
the present study showed several personality traits in dogs that
could be correlated with ADHD-like behavior. In particular, the
ADHD-like trait of inattention correlated negatively with each
of the personality traits of calmness, sociability, and trainability
(Table 4), such that motor activity and calmness also showed a
negative correlation to each another (Table 4).
Indeed, many of the correlations that were found were
hinted at on studies conducted on human subjects. For instance,
Nigg et al75 established a correlation between increased aggression (which was linked to lower agreeableness or, in the current
context, sociability) and heightened hyperactivity-impulsivity
(here, potentially inattention). Moreover, calmer individuals
showed fewer symptoms of negative emotional states.76 The
latter included anxiety and depression, which was linked to increased inattention75 and, in the context of this study, perhaps
decreased trainability in dogs because their ability to concentrate on specific tasks was considerably affected. Naturally, one
cannot conclude too much from these results because it is yet to
be understood how many of these traits would be applicable for
dogs given that it remains unknown whether similar personality
traits in humans and dogs underlie the same psychological (e.g.,
emotional) mechanisms. In addition, dogs themselves are heterogeneous with respect to behavioral parameters which often differ between the conventional (e.g., FCI) or genetic dog groups
(e.g., Ancient-Asian group).35
Heritability of ADHD-Like Behavior

Although, the present study highlights on the possible non-genetic determinants of ADHD-like behavior in dogs, numerous studies also point to a genetic predisposition for this condition (e.g.
Faraone et al77; Burt78). Being aware that many psychological
diseases find their origin in gene-environment interactions (as in
humans11), it was of great interest to observe if certain breeds or
groups of closely related breeds were more disposed to develop
ADHD-like behavioral traits in comparison to the others, reflecting on the heritability of this trait on an evolutionary timescale.
In this context, differences between the breeds concerning the
occurrence of certain alleles linked to ADHD-like behavior have
been documented,20 which have also been assumed to lead to differences on the behavioral level.20,79 It is also known that certain
breeds are more vulnerable towards developing anxiety relative
to the others80 which could lead to ADHD-like behavior (e.g.,
inattentive behavior caused by increased anxiety).
Following the comparison of groups of different dog
breeds to one another, the results indicate a significant difference among groups, with significantly lower motor activity values for Akitas compared to all other groups, whether
with the FCI Spitz and primitive group (Figure 1 and Table 5;
Kruskal-Wallis ANOVA c2=26.643, n=68, p<0.001) or with the
molecular genetic Ancient-Asian group (Figure 2 and Table 6;
Kruskal-Wallis ANOVA: c2=23.846, n=64, p<0.001). Similarly,
significant differences between the groups with respect to their
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Table 5: Comparison of Motor Activity Values for the FCI Groups – Summary of the
Significant Results.
Group – Group comparison
Sheegdogs & Cattle dogs – Spitz & primitive types
Pinscher, Schnauzer & others – Spitz and primitive types
Terriers – Spitz & primitive types

Corrected p-value
0.001
0.001
0.010

Table 6: Comparison of Motor Activity Values for the Molecular Genetic
Dog Groups – Summary of the Significant Results.
Group – Group comparison
Corrected p-value
Herding-Sighthound group – Ancient-Asian group
0.009
Mastiff Terrier group – Ancient-Asian group
0.022
Hunting group – Ancient-Asian group
0.001

inattention scores were found for both the FCI (Kruskal-Wallis ANOVA: c2=9.239, n=68, p<0.05) and molecular genetic
groups (Kruskal-Wallis ANOVA: c2=8.637, n=64, p<0.05), although pairwise comparisons only revealed one difference and
that between the Ancient-Asian and Hunting groups for the latter
(p=0.043). Together, these results support the idea that motor
activity and inattention values are positively correlated for some
dog breeds (groups), which, in turn, depend on personality traits
as discussed above.
In addition, these results also fit well with the general
description of Akitas as “calm”,36 but do not match the statements of some Akita owners who have evaluated their dogs as
becoming increasingly nervous. However, it must be remembered that the statements of the Akita owners about their dogs’
behaviour must be viewed somewhat critically because of their
potential subjectivity. An owner normally has a special relationship to his/her dog and therefore could overestimate the severity
of any apparent behavioural changes. It is also conceivable that
the impression of some owners has more to do with the fact that
Akitas might be acting more “nervously” at club meetings, where
the animals are often kept closely to each other. Nevertheless,
the opposite perspective is also worth considering in that other
groups do have significantly higher motor activity values than
do Akitas. Bradshaw et al81 indicated that herding dogs (e.g., the
FCI Sheep and Cattle Dog group) tend to show an increasingly
aggressive behavior, which could result in higher motor activity
values; the same reason might apply for the molecular genetic
Hunting group. Similarly, the Terrier group is characterized by
traits such as high energy level, excitement, reactivity, but also
boldness,35,82-84 which could also translate into higher motor activity.
However, these differences do not translate more generally across dogs with respect to the D-value of Fritz and Purvis41
for the presence of ADHD-like behavior based on the phylogeny
as was observed in Figure 3 was 0.94, which was significantly
different from 0 (p=0.01), but not from 1 (p=0.36). Thus, this
trait was distributed randomly on the phylogenetic tree indicating a lack of any phylogenetic signal/heritability at this scale.
The slight difference in these two sets of results might be derived
from Akitas being noticeably calmer than other groups of dog
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breeds, but also because the phylogenetic analyses were more
fine-grained so far as the different dog breeds were not lumped
together in a limited number of categories. Moreover, although
the breed groups created by kennel clubs (e.g., American Kennel Club, NY, USA or Fédération Cynologique Internationale,
Thuin, Belgium) showed some behavioral differences among
themselves, these were established on the basis of external similarities or undefined scientific criteria85 rather than evolutionary relatedness. In addition, because our questionnaire sampling
is “opportunistic” (i.e., data are only generated for those dogs
suspected of having ADHD-like behavior), it does not represent a random sample of information from all dog breeds. Thus,
ADHD-like behavior might be underrepresented in both hyperactive or rare breeds because it is either held as being “normal”
for the breed in the former case or there are simply not enough
animals to obtain a positive result in the latter case.
CONCLUSIONS

In the present study, numerous non-genetic (social and physical)
factors that might correlate with ADHD-like behavior in dogs
have been indicated. Our initial findings naturally are subject
to the limitations associated with any questionnaire study (e.g.,
representativeness of the sample, potential perceptional bias on
the part of the owners, and, for two of the questionnaires in this
case, scientifically validity the questionnaire itself). In addition,
as with any correlation study, the possibility of an unknown,
third causal factor (e.g., Baron and Kenny86) cannot be excluded;
however, it seemed clear that ADHD-like behavior in dogs, as
with many neurological diseases in humans11, could be derived
from a gene-environment interaction. As such, this study indicates the possible actions that could be implemented for those
animals or breeds that possess a genetic predisposition to ADHDlike behavior to minimize the likelihood of its manifestation in
these animals. Generally, these actions revolve around providing
a stable, affectionate, and enriching social environment for the
animal together with adequate (but not excessive) exercise and
play time, particularly in the case of younger animals. Although
many breeds have been bred to possess traits that might underlie
or facilitate ADHD-like behavior (e.g., terriers with their high
energy levels, excitement, reactivity, and also boldness), it is not
necessary that the individual animals actually display symptoms
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of this disease given the right social and physical environment.
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Supplementary Material
The following shows the questionnaires (English and German versions), which were used for the study
(order: ADHD, Anamnesis, Interview and Personality questionnaire).
(English Version)

Owner
Name
Address
E-mail

Dog
Name
Breed
Age
Size
Weight
Coat colour
Gender
Dog

Bitch

No

Yes

Castrated?
When

Reason

Origin
Origin
Previous owner
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Litter number of the dam? (if known)

Composition of the litter? (Number of dogs / bitches, if known)

Environment and daily schedule
How many people live in the household?
Adults

Children

Do other dogs live in the household?
Name

Dog

Bitch

Castrated

Age

Breed

Do other animals live in the household. If yes, which and how many?

Describe where you live (e.g., City or town; house or apartment; with or without garden)

Does your dog enjoy eating or is it finicky?

Current food (Analysis and ingredients to be found on the packaging) For a BARF diet, please give approximations.

How and how often do you feed your dog?

Exercise/Training (what and how often):
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(Household) rules:

Does your dog enjoy affection/cuddling?

Daily schedule (general outline):

Pre-existing conditions
Pre-existing conditions / health problems (Please include any results):

Does your dog have chronic health problems? If so, which?

Does your dog regularly take medication? If so, which? (Dosage?)

Probleme
Why did you seek our assistance?
Questions about castration
Multi-dog household
Epilepsy
Thyroid gland
Breeding advice
Stress/ Insecurity
Panic
Hyperactivity
Aggression
Other
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Marking behaviour (specifically for bitches, does she (often) lift her leg?)

What problems exist in the co-existence with your dog (describe the problem as precisely as possible and any
situations that trigger it):

How has this behaviour developed? Are there specific triggers for it?

When did you first notice this behaviour?

What have you previously undertaken in this regard?

Was your dog previously in a dog school?
If yes, what did you learn there?

Where does your dog sleep at night?
How many hours per day is your dog normally alone?
Does your dog follow you everywhere in the house?
Or does it like to sleep during the day in its favourite spot?
Are there situations during which your dog appears to be stressed?
If so, which:
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Is your dog comfortable alone at home?
If not, what does it do in such situations?

How often and how long per day do you take your dog for a walk:

How often does your dog have contact with other dogs?
often

rarely

Is your dog scared during walks or does it show aggressive behaviour?

Have you observed any of the following behaviours in your dog at least once?
Restlessness / unable to relax
Does not get tired, but plays until it drops
Disproportional nervous or aggressive behaviour
Appears distracted
Trembling
Panting without previous exertion or warmth
Exaggerated licking or scratching of the fur
Stereotypy (constantly repeated behaviours like pacing)
Destructive behaviour
Barking / baying, whimpering, etc.
Housebreaking issues
Constant pulling of the leash
Attention-demanding behaviour
Aggression against other dogs
Aggression against people
Aggression against people in the same household
Other aggressive behaviour:
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Scared of (and in which situations):

Hunting behaviours (and in which situations)

How would you assess the obedience of your dog? Please mark the box according to the current situation with
your dog when some form of distraction (e.g., other dogs, bicycles, or other people or animals) is present.
Functions reliablyOften functions

Rarely functions

Walking on a leash
“stay“
“sit“
“no”

Allgemeines
How do you find out about us?

Comments or additional information that could be useful:

We will contact you as soon as possible should further questions on our side.

Thank you for your application!

We will process your application as quickly as possible, but please understand that it can take up to a few days until you receive
our recommendations because we both are often out ofthe office.
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Interview Questions (English Version)
Introduction
• Where did you get your dog from (Shelter, private breeder, etc.)?
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

• How old was your dog when you got it?
( ) unknown / no answer ( ) 1-7 weeks old ( ) 8 - 12 weeks old ( ) >12 weeks old

• Where do you live (e.g., city, town, or farm; house or apartment; with or without garden; etc.)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Previous environment and dam-offspring relationship
In the case that you do not have any information in this regard, please continue with the next section.
• What is the litter number of the dam for your dog?
( ) unknown / no answer ( ) 1 ( ) 2 ( ) 3 ( ) 4 ( ) 5 ( ) >5
• How large was the litter in which your dog was born (number of puppies)?
( ) unknown / no answer ( ) 0 ( ) 1-2 ( ) 3-4 ( ) 5-6 ( ) >6

• What percentage of the litter of your dog comprised (male) dogs?
( ) unknown / no answer ( ) 0-49% ( ) 50-100%

• How old was your dog when it was separated from the dam?
( ) unknown / no answer ( ) 1-7 weeks old ( ) 8 - 12 weeks old ( ) >12 weeks old

• How would you describe the environment in which your dog was born (e.g., problematic or chaotic, quiet, sheltered, etc.)?
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------• How many previous owners has your dog had?
( ) unknown / no answer ( ) 0 ( ) 1 ( ) 2 ( ) 3 ( ) 4 ( ) 5 ( ) >5

• How many opportunities were there for your dog to obtain positive social and physical interactions as a puppy (e.g., interaction with other dogs
(through walks or a dog school, among others), playing with the owner(s) or other dogs, meetings with friends and family)?
( ) unknown / no answer ( ) none ( ) almost none ( ) isolated ( ) some ( ) many ( ) very many
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• How often in the first weeks after obtaining your dog / puppy did it receive affectionate behaviour from you?
( ) unknown / no answer ( ) never ( ) <1x/ week( ) 1x/ week ( ) several times / week ( ) daily

• If daily, how long did the episodes of affectionate behaviour last?
( ) unknown / no answer ( ) 0-29min ( ) 30-60min ( ) 61-90min ( ) 91-120min ( ) >120min

• How often was your dog as a puppy (until six months of age) played outside of a dog school?
( ) unknown / no answer ( ) never ( ) <1x / week( ) 1x / week ( ) several times / week ( ) daily

• How long were the playtimes with the puppy on average for these play days?
( ) unknown / no answer ( ) 0-59min ( ) 60-120min ( ) >120min

• How long was your puppy nursed by the dam?
( ) unknown / no answer ( ) 0-3 weeks ( ) 4-7 weeks ( ) 8 weeks or more

• How often did the dam show disproportionally aggressive behaviour toward the puppy?
( ) unknown / no answer ( ) never ( ) < 1x/ week ( ) 1x/ week ( ) several times / week ( ) daily

Current environment

When you first got your dog:
• How often did it have contact to people that did not belong to your household (friends and other family, etc.)?
( ) unknown / no answer ( ) never ( ) <1x/ week ( ) 1x/ week ( ) several times / week ( ) daily ( ) several times daily

• How many other dogs / other pets (e.g., cats) live in your household?
- Other dogs:
( ) unknown / no answer ( ) 0 ( ) 1-2 ( ) 3-4 ( ) 5-6 ( ) >6
-Other pets:
( ) unknown / no answer ( ) 0 ( ) 1-2 ( ) 3-4 ( ) 5-6 ( ) >6
• What are the other pets (including numbers; e.g., cats: 3x, birds: 2x, etc.)?
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------• How often does your puppy have contact to other dogs outside of those in your household or its dog school?
( ) unknown / no answer ( ) never ( ) <1x/ week ( ) 1x/ week ( ) several times / week ( ) daily
• How often does your puppy have contact to other people outside of those in your household or its dog school?
( ) unknown / no answer ( ) never ( ) <1x / week ( ) 1x / week ( ) several times / week ( ) daily

• Do other dogs or animals in your household display disproportionately aggressive behaviour towards your puppy / dog?
( ) unknown / no answer ( ) never ( ) <1x / week ( ) 1x / week ( ) several times / week ( ) daily

• Do you have (house) rules? Which (e.g., the dog must not lie in the bed, the dog cannot beg, etc.)?
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--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------• How does your dog react to affectionate behaviour?
( ) unknown / no answer ( ) aversion ( ) varies ( ) fondly

• How often does your dog receive affectionate behaviour from you?
( ) unknown / no answer ( ) never ( ) <1x / week ( ) 1x / week ( ) several times / week ( ) daily

• How long do these episodes last in total?
( ) unknown / no answer ( ) 0-29min ( ) 30-60min ( ) 61-90min ( ) 91-120min ( ) >120min
• Are there problems in the co-existence with your dog (e.g., aggressive behaviour toward strangers, nervous behaviour when alone)?
Please describe these briefly:
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------• Do concrete triggers exist for these behaviours (e.g., castration, attacks from other dogs, etc.)?
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------• Where does your dog sleep at night?
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

• How often is your dog alone on average over the day?
( ) unknown / no answer ( ) 0-59min ( ) 60-120min ( ) >120min

• Does your dog show problematic behaviours when it is alone(e.g., nervousness, aggression, uncertainty, etc.)?
( ) unknown / no answer ( ) never ( ) rarely ( ) sometimes ( ) often ( ) very often ( ) always

• Are there situations when your dog behaves aggressively?
( ) unknown / no answer ( ) never ( ) rarely ( ) sometimes ( ) often ( ) very often ( ) always
• Brief description of the situation(s):
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------• Are there situations when your dog appears to be stressed?
( ) unknown / no answer ( ) never ( ) rarely ( ) sometimes ( ) often ( ) very often ( ) always

• Brief description of the situation(s):
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------• Are there situations when your dog appears to be scared?
( ) unknown / no answer ( ) never ( ) rarely ( ) sometimes ( ) often ( ) very often ( ) always
• Brief description of the situation(s):
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---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Auslastung Ihres Hundes:
(Training, playtime, walks, dog schools)
• How often do you train your dog?
( ) unknown / no answer ( ) never ( ) <1x / week ( ) 1x / week ( ) several times / week ( ) daily
• How many different types of training activity does your dog receive (e.g., obedience training, dexterity training, etc.)?
( ) unknown / no answer ( ) 0 ( ) 1 ( ) 2 ( ) 3 ( ) 4 ( ) 5 ( ) >5
• How often do you play with your dog?
( ) unknown / no answer ( ) never ( ) <1x / week ( ) 1x / week ( ) several times / week ( ) daily
• How many different types of playtime activities do you undertake with your dog (e.g., searching for food, romping about, rough and
tumble play, locomotor play, etc.)?
( ) unknown / no answer ( ) 0 ( ) 1 ( ) 2 ( ) 3 ( ) 4 ( ) >4
• How often do you walk your dog each day??
( ) unknown / no answer ( ) 0 ( ) 1 ( ) 2 ( ) 3 ( ) 4 ( ) >4
• How long do your daily walks last in total (min / day)?
( ) unknown / no answer ( ) 0-29min ( ) 30-60min ( ) 61-90min ( ) 91-120min ( ) >120min
• How often does your dog have contact to other dogs?
( ) unknown / no answer ( ) never ( ) rarely ( ) sometimes ( ) often ( ) very often ( ) always

• At what age (in years) did your dog first attend dog school?
( ) unknown / no answer ( ) 0 to <1 ( ) 1 to <2 ( ) 2 to <3 ( ) 3 or older
• How often do you currently attend dog school with your dog?
( ) unknown / no answer ( ) never ( ) <1x / week ( ) 1x / week ( ) several times / week ( ) daily

• How often were you previously with your dog in a dog school (i.e., visits that were set off from current set of visits by a break of a few weeks or
more)?
( ) unknown / no answer ( ) never ( ) <1x / week ( ) 1x / week ( ) several times / week ( ) daily

• Over what time period did your dog take part in puppy training or young dog training (times can be overlapping)?
( ) unknown / no answer ( ) 0 to 1 year ( ) 1 to 2 years ( ) >2 years

• How often does / did your puppy take part in puppy training in a dog school?
( ) unknown / no answer ( ) never ( ) <1x / week ( ) 1x / week ( ) several times / week ( ) daily

• How long does / did the puppy training in your dog school last?
( ) unknown / no answer ( ) 30-60min ( ) 61-90min ( ) 91-120min ( ) >120min
• How many playtimes are / were there per puppy training episode of your dog?
( ) unknown / no answer ( ) 1 ( ) 2 ( ) 3 ( ) 4 ( ) 5 ( ) >5
• How long is / was a single playtime during the puppy training?
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( ) unknown / no answer ( ) a few minutes ( ) 15min ( ) 30min ( ) 45min ( ) 60min ( ) >60min

• How many different types of playtime activities are / were present during the puppy training of your dog (e.g., searching for food, romping about,
rough and tumble play, locomotor play, etc.)?
( ) unknown / no answer ( ) 1 ( ) 2-3 ( ) 4-5 ( ) >5

• Are / were the playtimes for the puppies interrupted when they became too rough?
( ) unknown / no answer ( ) never ( ) almost never ( ) sometimes ( ) often ( ) always

• Are / were actions in the puppy training taken to prevent your dog from being bullied by the other dogs?
( ) unknown / no answer ( ) never ( ) almost never ( ) sometimes ( ) often ( ) always

• How many puppies are / were there in the puppy training of your dog?
( ) unknown / no answer ( ) 1-5 ( ) 6-10 ( ) 11-15 ( ) 16-20 ( ) >20

• Are / were the puppy training sessions for your dog comprised of the same animals?
( ) unknown / no answer ( ) never ( ) rarely ( ) sometimes ( ) often ( ) very often ( ) always

• How often do / did new puppies take part in the puppy training?
( ) unknown / no answer ( ) never ( ) rarely ( ) sometimes ( ) often ( ) very often ( ) always
• Do / did adult dogs also take part in the puppy training?
( ) unknown / no answer ( ) never ( ) rarely ( ) sometimes ( ) often ( ) very often ( ) always

• How many adult dogs take / took part in the puppy training?
( ) unknown / no answer ( ) 0 ( ) 1-2 ( ) 3-4 ( ) 5-6 ( ) 7-8 ( ) 9-10 ( ) >10

• How often do / did non-adult dogs take part in the puppy training?
( ) unknown / no answer ( ) never ( ) rarely ( ) sometimes ( ) often ( ) very often ( ) always

• What is / was the sex ratio among the puppies in the puppy training?
( ) unknown / no answer ( ) single sex only ( ) predominantly one sex ( ) small majority from one sex ( ) balanced

• How large is / was the age difference between the participating puppies in the puppy training?
( ) unknown / no answer ( ) a few weeks ( ) a few months ( ) up to ½ year ( ) >½ year

• How large is / was the complete group of participating puppies and their owners (number of puppies + number of people)?
( ) unknown / no answer ( ) 4-6 ( ) 8-10 ( )12-14 ( )16-18 ( ) 20-22 ( ) 24-26 ( ) 28-30 ( ) >30
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EINZELFELLE (German Version)
Fragebogen Aufmerksamkeit und Aktivität

Hund (Name / Geschlecht):
		
Kastriert ja □ nein □
		
Alter bei Kastration:
		Rasse:
		Alter/Geburtstag:

Halter:		
Name:

Fragen: 			
Nie		
Manchmal		
Oft		
							
1. Hund lernt schwer
weil er achtlos ist		 □ 0		
□ 1			
□ 2		
oder sich durch andere
Dinge leicht ablenken lässt

2. Man kann ihn
schnell interessieren,		
aber er verliert auch
schnell wieder Interesse

Sehr
oft
□3

Nie		

Manchmal
Oft		
				

Sehr
oft

□ 0		

□ 1			

□3

□ 2		

Nie
Manchmal		
Oft		
Sehr
											oft
3. Kann sich auf
Aufgabe oder Spiel 		
□ 0		
□ 1			
□ 2		
□3
Schwer konzentrieren
Nie
Manchmal		
Oft		
Sehr
											oft
4. Verlässt seinen
Platz wenn er
□0
□1
□2
□3
bleiben soll										
Nie		
Manchmal		
Oft		
								
5. Kann nicht
ruhig bleiben oder
nicht leicht 			
□ 0		
□ 1			
□ 2		
beruhigt werden
Nie
6. Zappelt ständig		
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□ 0		

Manchmal		
□ 1			

Oft		
□ 2		

Sehr
oft

□3

Sehr
oft
□3
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Nie		
Manchmal		
Oft		
Sehr
										oft
7. Er scheint nicht
zuzuhören,		
□ 0		
□ 1			
□ 2		
□3
wenn er angesprochen
wird
Nie		
Manchmal		
Oft		
Sehr
										oft
8. Reagiert überdreht,
ist schwer zu
kontrollieren, beim		
□ 0		
□ 1			
□ 2		
□3
Nach – vorn – gehen
kaum zu halten

		
		
Nie		Manchmal		Oft		Sehr
									oft
9. Rennt und
spielt ständig		
□ 0		
□ 1			
□ 2		
□3
Nie		
Manchmal		
Oft		
Sehr
										oft
10. Kann einfache
Aufgaben leicht lösen
hat aber mit schwierigen
□ 0		
□ 1			
□ 2		
□3
Aufgaben selbst dann
Probleme, wenn er sie
kennt und oft getan hat
		
Nie		
Manchmal		
Oft		
Sehr
										oft
11. Reagiert hektisch
und scheitert deshalb
□ 0		
□ 1			
□ 2		
□3
beim Aufgaben lösen
Nie		
Manchmal		
Oft		
Sehr
										oft
12. Leicht ablenkbar
□ 0		
□ 1			
□ 2		
□3
Nie		
Manchmal		
Oft		
Sehr
										oft
13. Kann nicht
warten, hat keine 		
□ 0		
□ 1			
□ 2		
□3
Selbstkontrolle
Hat der Hund Training/Ausbildung/Prüfung
Obedience □		
Übungen zu Hause:		
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Sonstiges: 		

Agility
□		
Kein Training □

Jagd □
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German Version

Besitzer
Name
Adresse
email
Hund

Name
Rasse/Mix
Alter
Größe
Gewicht
Fellfarbe
Geschlecht

Kastriert?
Grund

Rüde

Hündin

Nein

Ja

Wann

Herkunft
Herkunft
Vorbesitzer
Wievielter Wurf der Mutter? (falls bekannt)

Wurfzusammensetzung? (Anzahl Rüde / Hündin falls bekannt)
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Umgebung und Tagesablauf
Wie viele Personen leben im Haushalt?
Erwachsene

Kinder

Leben noch weitere Hunde im Haushalt?
Name

Rüde

Hündin

Kastriert?

Alter

Rasse

Leben in Ihrem Haushalt noch andere Tiere? ja Falls, ja welche und wie viele?

In welcher Wohngegend leben Sie? (Stadt Dorf, Whg., Haus, Garten)

Frisst Ihr Hund gerne oder is(s)t er mäkelig?

Aktuelle Fütterung (Analyse und Zusammensetzung, steht auf der Verpackung!)
Bei BARF bitte ca-Angaben.

Wie oft und wie füttern Sie?

Auslastung / Training (was und wie oft):

(Hausstands-)Regeln:

Geniesst Ihr Hund Streicheleinheiten?
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Tagesablauf (grob skizziert):

Vorerkrankungen
Vorerkrankungen / gesundheitliche Probleme (Befunde bitte beilegen):

Leidet Ihr Hund an einer chronischen Erkrankung? Falls ja, an welcher?

Bekommt Ihr Hund regelmäßig Medikamente? Falls ja, welche? (Dosierung?)

Probleme
Was ist der Grund, dass Sie sich an uns wenden?
Kastrationsanfrage
Mehrhundehaltung
Epilepsie
Schilddrüse
Beratung zur Zucht
Stress/Unsicherheit
Panik
Hyperaktivität
Aggression
sonstiges
Markierverhalten (spez. bei Hündin hebt sie – oft – das Beinchen?)

Welche Probleme gibt es im Zusammenleben mit Ihrem Hund (genaue Schilderung des Problems / der
auslösenden Situationen):

Wann ist Ihnen dieses Verhalten zuerst aufgefallen?
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Was haben Sie bisher dagegen getan?

Waren Sie schon einmal in einer Hundeschule?
Falls ja, was haben Sie dort gelernt?

Wo schläft der Hund nachts?
Wie viele Stunden ist der Hund normalerweise allein?
Folgt Ihnen der Hund in der Wohnung gerne auf Schritt und Tritt?
Oder döst er auch tagsüber gerne auf seinem Lieblingsplatz?
Gibt es Situationen, in denen Ihr Hund gestresst erscheint?
Wenn ja, welche:

Bleibt Ihr Hund problemlos allein zu Hause?
Falls nein, was tut er dann?

Wie oft und wie lange gehen Sie täglich mit dem Hund spazieren:

Wie häufig hatte der Hund dabei Kontakt zu anderen Hunden?
häufig

selten

Zeigt er beim Spaziergang Angst oder reagiert er aggressiv?

Haben Sie folgende Verhaltensweise schon einmal bei Ihrem Hund beobachtet?
Rastlosigkeit, Hund kann nicht zur Ruhe kommen
Hund wird nie müde, will spielen bis zum “Umfallen”
Unangemessen nervöses oder aggressives Verhalten
Hund wirkt abwesend
Zittern
Hecheln ohne vorherige Anstrengung oder Wärme
Übertriebenes Lecken oder Kratzen des Fells
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Stereotypien (sich immer wiederholende Verhaltensweisen)
Gegenstände zerstören
Bellen, Winseln usw.
Stubenunreinheit
Er zieht störend an der Leine
Starkes Fordern / Aufmerksamkeits-heischendes Verhalten
Aggressionen gegen andere Hunde
Aggressionen gegen Menschen
Aggressionen gegen Menschen des gleichen Haushalts
Aggressionen gegen sonstiges:

Furcht vor (In welchen Situationen):

Jagt Ihr Hund? (In welchen Situationen)

Wie beurteilen Sie den Grundgehorsam Ihres Hundes? Bitte setzen Sie Ihre „Kreuzchen“ so, wie der
aktuelle Stand Ihres Hundes ist, wenn eine Ablenkung z.B. andere Hunde, Fahrradfahrer, Menschen oder
Tiere vorhanden sind!
Leinenführigkeit
„platz“
„sitz“
Verbotswort

klappt sehr zuverlässig

klappt oft

klappt selten

Allgemeines
Wie / durch wen sind Sie auf uns gekommen?

Bemerkungen / wichtige Informationen, die für uns wichtig sein könnten:

Sollten weitere Fragen auftauchen, melden wir uns umgehend.
Vielen Dank für Ihren Auftrag!
Wir werden Ihre Anfrage schnellstmöglich bearbeiten, aber bitte haben Sie Verständnis dafür, dass es einige Tage dauern kann bis unsere
Empfehlungen getippt sind, weil wir beide viel unterwegs sind.
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Interviewfragen (German Version)
Einführung
• Woher stammt Ihr Hund (Heim, Zucht im privaten Haushalt, usw.)?
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

• Wie alt war der Hund, als Sie ihn bekamen?
( ) k.A. ( ) 1-7 Wochen ( ) 8 - 12 Wochen ( ) >12 Wochen
• In welcher Wohngegend leben Sie (Stadt, ländlich, Haus, Wohnung, Garten usw.?)
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

• Frühes Umfeld & Mutter-Kind-Beziehung
Falls Sie keine Informationen zu den folgenden Fragen haben, machen Sie bitte mit den Fragen des nächsten „Themenblocks“ weiter.
• Zum wievielten Wurf der Mutter gehörte Ihr Hund?
( ) k.A. ( ) 1 ( ) 2 ( ) 3 ( ) 4 ( ) 5 ( ) >5

• Wir groß war der Wurf, aus dem der Welpe stammt (Anzahl der Welpen)?
( ) k.A. ( ) 0 ( ) 1-2 ( ) 3-4 ( ) 5-6 ( ) >6

• Wie hoch war der Anteil der Rüden im Wurf Ihres Hundes?
( ) k.A. ( ) 0-49% ( ) 50-100%

• Mit wie viel Wochen wurde der Hund von der Mutter weggegeben?
( ) k.A. ( ) 1-7 Wochen ( ) 8 - 12 Wochen ( ) >12 Wochen
• Wie würden Sie das Umfeld beschreiben, in das der Welpe hineingeboren wurde
(z.B.: problematisches, unruhiges Umfeld; ruhiges Umfeld; behütetes Umfeld o.ä.)?
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

• Wie viele Vorbesitzer hatte Ihr Hund?
( ) k.A. ( ) keine ( ) 1 ( ) 2 ( ) 3 ( ) 4 ( ) 5 ( ) >5

• Gab es Möglichkeiten für den Welpen, positive soziale und physische Erfahrungen zu machen (z.B.: Treffen mit anderen Hunden (Spaziergänge,
Hundeschule o.ä.), Spielen mit Besitzern und/oder anderen Hunden, Zusammentreffen von Hund und Bekannten/Freunden der Familie)?
( ) k.A. ( ) gar nicht ( ) fast nicht ( ) vereinzelt ( ) einige ( ) viele ( ) sehr viele

• Wie häufig hat Ihr Welpe/Hund in den ersten Wochen nach der Übernahme Streicheleinheiten von Ihnen bekommen?
( ) k.A. ( ) nie ( ) <1x/Woche( ) 1x/ Woche ( ) mehrmals/ Woche ( ) täglich

• Falls täglich: Wie lange dauern/dauerten die Streicheleinheiten insgesamt an?
( ) k.A. ( ) 0-29min ( ) 30-60min ( ) 61-90min ( ) 91-120min ( ) >120min
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• Wie häufig wurde mit Ihrem Hund im Welpenalter (bis 6 Monate) außerhalb der Welpenstunde gespielt?
( ) k.A. ( ) nie ( ) <1x/ Woche ( ) 1x/Woche ( ) mehrmals/ Woche ( ) täglich

• Wie lang waren hier durchschnittlich die Spieleinheiten mit dem Welpen (an den jeweiligen Spieltagen)?
( ) k.A. ( ) 0-59min ( ) 60-120min ( ) >120min

• Wie lange wurden die Welpen von der Mutter mit Milch versorgt?
( ) k.A. ( ) 0-3 Wochen ( ) 4-7 Wochen ( ) 8 Wochen und mehr

• Zeigte die Mutter im Kontakt mit dem Welpen übermäßige Aggressionen: Falls ja: wie häufig?
( ) k.A. ( ) nie ( ) < 1x/Woche ( ) 1x/ Woche ( ) mehrmals/ Woche ( ) täglich

Aktuelles Umfeld
Als Sie den Hund bekamen:
• Wie häufig hatte er von Beginn an Kontakt zu Personen, die nicht aus Ihrem Haushalt stammen (Freunde, Bekannte, usw.)?
( ) k.A. ( ) nie ( ) <1x/Woche( ) 1x/ Woche ( ) mehrmals/ Woche ( ) täglich ( ) mehrmals täglich

• Wie viele andere Hunde/Haustiere (Bsp.: Katzen) leben noch in Ihrem Haushalt?
Andere Hunde:
( ) k.A. ( ) 0 ( ) 1-2 ( ) 3-4 ( ) 5-6 ( ) >6
• Sonstige Haustiere:
( ) k.A. ( ) 0 ( ) 1-2 ( ) 3-4 ( ) 5-6 ( ) >6

• Welcher Art sind die anderen Haustiere (mit Angabe zur Anzahl, z.B.: Katzen: 3x, Vögel: 2x, usw.)?
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------• Wie häufig hat der Welpe Kontakt zu anderen Hunden, die nicht aus Ihrem Haushalt oder aus der Hundeschule stammen?
( ) k.A. ( ) nie ( ) <1x/ Woche ( ) 1x/Woche ( ) mehrmals/ Woche ( ) täglich

• Wie häufig hat der Welpe Kontakt zu anderen Menschen, die nicht aus Ihrem Haushalt oder aus der Hundeschule stammen?
( ) k.A. ( ) nie ( ) <1x/ Woche ( ) 1x/Woche ( ) mehrmals/ Woche ( ) täglich

• Zeigen andere Hunde bzw. Tiere Ihres Haushalts übermäßige Aggressionen gegenüber Ihrem hier vorgestellten Welpen/Hund?
( ) k.A. ( ) nie ( ) <1x/Woche( ) 1x/ Woche ( ) mehrmals/ Woche ( ) täglich

• Haben Sie (Haus-) Regeln? Welche sind das (z.B.: Hund darf nicht ins Bett, Hund darf nicht betteln usw.)?
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

• Wie reagiert Ihr Hund auf Streicheleinheiten?
( ) k.A. ( ) Abneigung ( ) Verschieden ( ) Zuneigung
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• Wie oft bekommt Ihr Hund aktuell von Ihnen Streicheleinheiten?
( ) k.A. ( ) nie ( ) <1x/Woche( ) 1x/ Woche ( ) mehrmals/ Woche ( ) täglich

• Wie lange dauern die Streicheleinheiten insgesamt?
( ) k.A. ( ) 0-29min ( ) 30-60min ( ) 61-90min ( ) 91-120min ( ) >120min

• Gibt es Probleme im Zusammenleben mit Ihrem Hund (z.B.: aggressives Verhalten gegenüber Fremden, nervöses Verhalten bei Alleinsein)? Bitte
beschreiben Sie dies kurz:
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------• Gab es konkrete Schlüsselauslöser für genannte Verhaltensweisen
(z.B.: Kastration, Angriffe durch andere Hunde o.ä.)?
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------• Wo schläft der Hund nachts?
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

• Über welchen durchschnittlichen Zeitraum täglich ist der Hund allein?
( ) k.A. ( ) 0-59min ( ) 60-120min ( ) >120min

• Zeigt der Hund ein Problemverhalten, wenn er alleine ist
(z.B.: nervöses Verhalten, aggressives Verhalten, unsicheres Verhalten o.ä.)?
( ) k.A. ( ) nie ( ) selten ( ) manchmal ( ) häufig ( ) sehr häufig ( ) immer

• Gibt es Situationen, in denen Ihr Hund aggressiv reagiert?
( ) k.A. ( ) nie ( ) selten ( ) manchmal ( ) häufig ( ) sehr häufig ( ) immer
• Kurze Beschreibung der Situationen:
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------• Gibt es Situationen, in denen Ihr Hund gestresst reagiert?
( ) k.A. ( ) nie ( ) selten ( ) manchmal ( ) häufig ( ) sehr häufig ( ) immer
• Kurze Beschreibung der Situationen:
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------• Gibt es Situationen, in denen Ihr Hund sich fürchtet?
( ) k.A. ( ) nie ( ) selten ( ) manchmal ( ) häufig ( ) sehr häufig ( ) immer
• Kurze Beschreibung der Situationen:
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Auslastung Ihres Hundes
(Trainings, Spiele, Spaziergänge, Erfahrungen durch Hundeschule und Welpenstunden)
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• Wie häufig trainieren Sie mit Ihrem Hund?
( ) k.A. ( ) nie ( ) <1x/Woche ( ) 1x/Woche ( ) mehrmals/Woche ( ) täglich
• An wie vielen verschiedenen Arten von Trainings nimmt Ihr Hund teil
(z.B.: Gehorsamkeitsübungen, Geschicklichkeitsübungen o. ä.)?
( ) k.A. ( ) keine ( ) 1 ( ) 2 ( ) 3 ( ) 4 ( ) 5 ( ) >5
• Wie häufig spielen Sie mit Ihrem Hund?
( ) k.A. ( ) nie ( ) <1x/Woche ( ) 1x/Woche ( ) mehrmals/Woche ( ) täglich
• Wie viele verschiedene Arten von Spielen Sie mit Ihrem Hund
(z.B.: Futtersuchspiele, Freies Toben, Beweglichkeitsspiele o. ä.)?
( ) k.A. ( ) keine ( ) 1 ( ) 2 ( ) 3 ( ) 4 ( ) >4
• Wie häufig gehen Sie mit Ihrem Hund am Tag spazieren?
( ) k.A. ( ) 0 ( ) 1 ( ) 2 ( ) 3 ( ) 4 ( ) >4
• Wie lange dauern die Spaziergänge insgesamt pro Tag (Min./Tag)?
( ) k.A. ( ) 0-29min ( ) 30-60min ( ) 61-90min ( ) 91-120min ( ) >120min
• Wie häufig hat der Hund dabei Kontakt zu anderen Hunden?
( ) k.A. ( ) nie ( ) selten ( ) manchmal ( ) häufig ( ) sehr häufig ( ) immer
• Ab welchem Alter (in Jahren) nahm der Hund an der Hundeschule teil?
( ) k.A. ( ) 0 bis kleiner 1 ( ) 1 bis kleiner 2 ( ) 2 bis kleiner 3 ( ) 3 und älter
• Wie oft sind Sie aktuell mit Ihrem Hund in der Hundeschule?
( ) k.A. ( ) nie ( ) <1x/Woche ( ) 1x/Woche ( ) mehrmals/Woche ( ) täglich
• Wie oft waren Sie früher mit Ihrem Hund in der Hundeschule (Hundeschulbesuche vor aktuellem Besuch einer Hundeschule, mit Abstand von mind.
ein paar Wochen Pause dazwischen)?
( ) k.A. ( ) nie ( ) <1x/Woche ( ) 1x/Woche ( ) mehrmals/Woche ( ) täglich
• Über welchen Zeitraum war Ihr Hund in Welpenstunden bzw. Junghundegruppen in etwa eingebunden (kann beides in einander übergehen)?
( ) k.A. ( ) 0 bis weniger als 1 Jahr ( ) 1 bis 2 Jahre ( ) >2 Jahre
• Wie häufig nimmt/nahm Ihr Welpe an Welpenstunden teil?
( ) k.A. ( ) nie ( ) <1x/Woche ( ) 1x/Woche ( ) mehrmals/Woche ( ) täglich
• Wie lange dauert/ dauerte eine Welpenstunde in Ihrer Hundeschule in etwa?
( ) k.A. ( ) 30-60min ( ) 61-90min ( ) 91-120min ( ) >120min
• Wie hoch ist/war die Anzahl an Spieleinheiten pro Welpenstunde Ihres Hundes?
( ) k.A. ( ) 1 ( ) 2 ( ) 3 ( ) 4 ( ) 5 ( ) >5
• Wie lange dauert/dauerte eine Spieleinheit in der Welpenstunde im Schnitt in etwa?
( ) k.A. ( ) wenige Minuten ( ) 15min ( ) 30min ( ) 45min ( ) 60min ( ) >60min
• Wie viele unterschiedliche Arten von Spielen gibt/gab es in der Welpenstunde Ihres Hundes (z.B.: Futtersuchspiele, Freies Toben,
Geschicklichkeitsspiele o.ä.)?
( ) k.A. ( ) 1 ( ) 2-3 ( ) 4-5 ( ) >5

• Werden/wurden die Spiele zwischen den Welpen abgebrochen, wenn zu ruppig gespielt wird/wurde?
( ) k.A. ( ) nie ( ) fast nie ( ) manchmal ( ) häufig ( ) immer
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• Wird/wurde in den Welpenstunden verhindert, dass Ihr Hund von anderen Hunden gemobbt wurde?
( ) k.A. ( ) nie ( ) fast nie ( ) manchmal ( ) häufig ( ) immer

• Wie viele Welpen befinden/befanden sich in der Welpenstunde Ihres Hundes?
( ) k.A. ( ) 1-5 ( ) 6-10 ( ) 11-15 ( ) 16-20 ( ) >20
• Setzen sich die Welpenstunden jedes Mal aus den gleichen Hunden zusammen?
( ) k.A. ( ) nie ( ) selten ( ) manchmal ( ) häufig ( ) sehr häufig ( ) immer
• Wie häufig nehmen/nahmen neue Welpen an den Welpenstunden teil?
( ) k.A. ( ) nie ( ) selten ( ) manchmal ( ) häufig ( ) sehr häufig ( ) immer
• Sind/waren auch erwachsene Hunde in den Welpenstunden dabei?
( ) k.A. ( ) nie ( ) selten ( ) manchmal ( ) häufig ( ) sehr häufig ( ) immer
• Wie viel erwachsene Hunde sind/waren im Schnitt in den Welpenstunden dabei?
( ) k.A. ( ) keine ( ) 1-2 ( ) 3-4 ( ) 5-6 ( ) 7-8 ( ) 9-10 ( ) >10

• Wie häufig nehmen nicht-erwachsene Hundehalter an den Welpenstunden teil?
( ) k.A. ( ) nie ( ) selten ( ) manchmal ( ) häufig ( ) sehr häufig ( ) immer
• Wie ist/war in etwa die Geschlechterverteilung der Welpen in den Welpenstunden?
( ) k.A. ( ) nur ein Geschlecht ( ) überwiegend ein Geschlecht ( ) leichte Mehrheit eines Geschlechts ( ) ausgeglichen
• Wie groß sind/waren die Altersunterschiede der teilnehmenden Welpen in etwa maximal?
( ) k.A. ( ) wenige Wochen ( ) wenige Monate ( ) bis ½ Jahr ( ) >½ Jahr
• Wie groß ist/war in der Regel die Gruppe aus teilnehmenden Welpen und ihren Besitzern (Anzahl Hundeteilnehmer + Anzahl Personen)?
( ) k.A. ( ) 4-6 ( ) 8-10 ( )12-14 ( )16-18 ( ) 20-22 ( ) 24-26 ( ) 28-30 ( ) >30

Mein Hund...
1. ... wirkt manchmal deprimiert und niedergeschlagen. (E, 4)
n trifft zu (0)		
n trifft zum Teil zu (1)		

n trifft nicht zu (2)

2. ... ist eher zurückhaltend und reserviert, wenn eine fremde Person in unsere Wohnung kommt. (E, 6)
n trifft zu (0)		
n trifft zum Teil zu (1)		
n trifft nicht zu (2)
3. ... lässt sich auch in turbulenten Situationen nicht aus der Ruhe bringen. (Ä, 9)
n trifft zu (2)		
n trifft zum Teil zu (1)		
n trifft nicht zu (0)
4. ... steckt voller Energie und Tatendrang. (A, 11)
n trifft zu (2)		
n trifft zum Teil zu (1)		

n trifft nicht zu (0)

5. ... ist oft in Streitereien mit anderen Artgenossen verwickelt (G, 12).
n trifft zu (0)		
n trifft zum Teil zu (1)		
n trifft nicht zu (2)
6. ... reagiert leicht angespannt. (Ä, 14)
n trifft zu (2)		
n trifft zum Teil zu (1)		
n trifft nicht zu (0)
7. ... ist begeisterungsfähig und animiert andere Hunde zum Spielen. (G, 16)
n trifft zu (2)		
n trifft zum Teil zu (1)		
n trifft nicht zu (0)
8. ... ist überhaupt nicht nachtragend, geht immer wieder unvoreingenommen auf Menschen zu. (G, 17)
n trifft zu (2)		
n trifft zum Teil zu (1)		
n trifft nicht zu (0)
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9. ... ist eher der stille Typ, hält sich im Kontakt zurück. (E, 21)
n trifft zu (0)		
n trifft zum Teil zu (1)		

n trifft nicht zu (2)

10. ... ist anderen Hunden gegenüber eher Misstrauisch. (Ä, 22)
n trifft zu (2)		
n trifft zum Teil zu (1)		

n trifft nicht zu (0)

11. ... ist leicht für neue Spielideen zu begeistern. (A, neu)
n trifft zu (2)		
n trifft zum Teil zu (1)		

n trifft nicht zu (0)

12. ... ist emotional ausgeglichen und nicht leicht aus der Fassung zu bringen. (Ä, 24)
n trifft zu (0)		
n trifft zum Teil zu (1)		
n trifft nicht zu (2)
13. ... ist durchsetzungsfähig und energisch. (E, 26)
n trifft zu (2)		
n trifft zum Teil zu (1)		

n trifft nicht zu (0)

14. ... kann sich kalt und distanziert verhalten. (G, 27)
n trifft zu (0)		
n trifft zum Teil zu (1)		

n trifft nicht zu (2)

15. ... ist erfinderisch und einfallsreich, wenn es darum geht verstecktes Futter oder Spielzeug zu finden oder zu erreichen. (A, 25)
n trifft zu (2)		
n trifft zum Teil zu (1)		
n trifft nicht zu (0)
16. ... wirkt manchmal schüchtern und gehemmt. (E, 31)
n trifft zu (0)		
n trifft zum Teil zu (1)		

n trifft nicht zu (2)

17. ... bleibt selbst in Stresssituationen ruhig und gelassen. (Ä, 34)
n trifft zu (0)		
n trifft zum Teil zu (1)		

n trifft nicht zu (2)

18. ... versteht in Spielsituationen oft nicht, was von ihm verlangt wird. (A, neu)
n trifft zu (0)		
n trifft zum Teil zu (1)		
n trifft nicht zu (2)
19. ... kann sich schroff u. abweisend anderen Hunden gegenüber verhalten. (G, 37)
n trifft zu (0)		
n trifft zum Teil zu (1)		
n trifft nicht zu (2)
20. ... wird leicht nervös und unsicher. (Ä, 39)
n trifft zu (2)		
n trifft zum Teil zu (1)		

n trifft nicht zu (0)

21. ... hat außer Fressen und schlafen nicht viele Interessen. (A, 10)
n trifft zu (0)		
n trifft zum Teil zu (1)		

n trifft nicht zu (2)

22. ... ist sehr selbstbewusst. (E, 45)
n trifft zu (2)		
n trifft zum Teil zu (1)		

n trifft nicht zu (0)

23. ... hat oft Streit mit anderen Hunden. (G, 48)
n trifft zu (0)		
n trifft zum Teil zu (1)		

n trifft nicht zu (2)

24. ... hat eine gute Auffassungsgabe und lernt schnell. (A, neu)
n trifft zu (2)		
n trifft zum Teil zu (1)		

n trifft nicht zu (0)

HUNDNAME und RASSE: …………………………………………………………….
The references concerning i) the ADHD and ii) the personality questionnaire:
i. Vas J, Topál J, Péch E, Miklósi Á. Measuring attention deficit and activity in dogs: A new application and validation of a human ADHS questionnaire.
Appl Anim Behav Sci. 2007; 103(1): 105-117. doi: 10.1016/j.applanim.2006.03.017
ii. Turcsán B, Kubinyi E, Miklósi Á. Trainability and boldness traits differ between dog breed clusters based on conventional breed categories and
genetic relatedness. Appl Anim Behav Sci. 2011; 132(1): 61-70. doi: 10.1016/j.applanim.2011.03.006
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ABSTRACT
Background and Aim: Even though Ethiopia encounters considerable losses due to tick infestations, and existing research has reported the distribution and abundance of tick species across
different parts of the country, there are no evidences supporting the prevalence and distribution
of hard ticks at the Horo Guduru Animal Breeding and Research Center. Therefore, the main
objectives of this research are: to analyze the prevalence of ixodid ticks and identify them in the
study area as well as to provide baseline data on the relative distribution of tick species.
Materials and Methods: A cross-sectional study was conducted on 409 cattle (305 local breed
(Horo breed) and 104 cross breed (Horo breed × Jersey breed) using simple random sampling
techniques for identification and determination of prevalence of ticks at the study area.
Results: In the present study, the overall prevalence of tick infestation was recorded as 78.23%.
Two tick genera were identified with the composition of Ambylomma (51.2%) and Rhipicephalus (48.8%). In the study area, four tick species were identified with their respective prevalence
of Rh. (B.) decoloratus (33.8%), A. variegatum (21.3%), Rh. e. evertsi (15%) and A. cohaerens
(29.9%). The prevalence of tick infestation was found to be significantly different (p<0.05)
between breeds with higher prevalence in local breed (Horo breed) (83.6%) than cross (Horo
breed × Jersey) (62.5%). The prevalence of tick infestation among age groups was highly prevalent in adult cattles (79.08%) relative to young (73.3%) cattles. The prevalence of ticks was
also highest in medium (81.4%) and lowest in good (73.4%) cattles respectively.
Conclusion: The overall prevalence rate of ixodid ticks in the current study area was 78.23%.
According to the present finding, the most important tick species that was intensively investigated were A. decolaratus, Rh. evertsi-evertsi, A. varigatum, and A. cohaerence. The study
indicated that there was a high burden of ticks in the discussed area.
KEY WORDS: Cattle; Horro guduru; Prevalence; Tick.
INTRODUCTION
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Ethiopia constitutes the largest livestock and draft animal population in the African continent
which reaches a count of approximately 56,706,389 cattles, 29,332,382 sheep, 29,112,963
goats, 2,033,115 horses, 400,329 mules, 7,428 donkeys, 1,164,106 camels, and 56,866,719
chickens in the country.1 Despite the large population of animals, productivity in Ethiopia is
low, and often below the average for most eastern and sub-Saharan African countries, on account of prevailing animal disease (bacterial, viral, protozoan agents of infection), poor nutritional status, ectoparasitic activity, reproductive insufficiency and effective management of
existing constraints.2
Vector and vector-borne diseases pose major constraints towards the development of
viable livestock industries.3 Among these, the incidence of tick and tick-borne diseases (TBD)
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are widely prevalent throughout the world, particularly in tropical and subtropical countries, which is of tremendous economic
importance in livestock production.4 It has been estimated that
80 percent of the world’s cattle population is exposed to tick infestations.5 The annual economic losses caused due to ticks and
tick-borne diseases in cattle alone, are estimated as 13.9 to 18.7
billion United States Dollar (USD) worldwide.6
The problem is persistent and severe in developing
countries where the available resources for the control and eradication of ticks and TBD are restricted.5 In most parts of Africa,
including Ethiopia, tick and TBD such as babesiosis, cowdriosis and anaplasmosis has economic significance. In Ethiopia,
ticks are external parasites or ectoparasites that are considered
responsible for maximum economic loss due to livestock infestations, particularly affecting cattles.7

http://dx.doi.org/10.17140/VMOJ-2-123

titude of 2,296 meters above the sea level, represented by 9o9'N
latitude and 37o26'E longitude. The minimum and maximum
temperature of the area was recorded as 20 oC and 30 oC respectively. This region received an annual rainfall ranging from
1000-2400 mm, according to the annual reports of Guduru District. Guduru district on account of its climatic conditions and location, was considered suitable for the maintenance of livestock.
Horo Guduru Animal Breeding and Research Centre held a total of 1800 heads of cattle. The predominant types of the cattle
observed were the Horo breed and the Horo Jersey crossbreed.
Cattle production plays an important role as a primary source of
revenue and supports the distribution of improved heifers at a
close vicinity of the farmers. The center where the present study
was undertaken was supervised by the management of Wollega
University for research, providing an additional source of income to the University.

In Ethiopia, several species of ticks belonging to the
genus Amblyomma, Boophilus, Rhipicephalus, Hyalomma, and
Haemaphysalis have been reported. Existing records are suggestive of considerable losses to the livestock and the economy
of Ethiopia, ranking it third among the major parasitic diseases
prevalent in the country. The environmental condition and vegetation of Ethiopia was considered as highly conducive for the
vectors, and the associated diseases they cause.8

Study Population

Besides disease transmission, ticks inflict heavy economic losses. Tick infestations are severe in different parts of
Ethiopia and at a conservative estimate, one million United State
Dollar is lost annually to the rejection of downgraded hides and
skin, on account of the damage caused by ticks. It is estimated that an annual loss of 5,000,000 USD is incurred due to the
downgrading of hide and skin having been affected by ticks, and
approximately 65.5% of the major defects associated with hides
in eastern Ethiopia were due to ticks.9,10 Even though Ethiopia
encounters considerable losses due to tick infestations, and existing research has reported the distribution and abundance of
tick species across different parts of the country, there are no
evidences supporting the prevalence and distribution of hard
ticks at the Horo Guduru Animal Breeding and Research Center.
Therefore, the main objectives of this research were:

A cross-sectional type of study was conducted from November,
2015 to March, 2016 in Horo Guduru Animal Breeding and Research Center, Oromia Regional State, Western Ethiopia to identify and determine the prevalence of hard ticks in selected cattles
of Horo Guduru Animal Breeding and Research Center.

● To analyze the prevalence of ixodid ticks and identify them in
the study area.
● To provide baseline data on the relative distribution of tick
species.
MATERIALS AND METHODS
Study Area

The study was conducted at Horo Guduru Animal Breeding and
Research Centre, Guduru District, Horo Guduru Wollega zone,
Oromia Regional State, Western Ethiopia from November, 2015
to March 2016, Gregorian calendar. The area under study was
located at a distance of about 275 km west of Addis Ababa along
Gedo-Finchaa Sugar Factory highway. It was situated at an alVet Med Open J

The study population included 409 cattles selected from the
Horo breed and the crossbreeds of Horo and Jersey breed that
were maintained under semi-intensive production system, which
varied with age, sex, breed, and physical condition.
Study Design

Sampling and Sample Size Determination

The sample size was selected by using the simple random sampling from the study population. The total number of cattles required for the study was calculated based on the formula provided.11 Since there was no study conducted before on the study
area, 50% expected prevalence was taken and 5% desired level
of precision, a 95% confidence level and a p-value less than 0.05
was considered as statistically significant.
n=

1.962 Pexp (1- Pexp)
d2

Where, n= sample size required
1.96=the value of Z at 95% confidence interval
Pexp= expected prevalence
d= desired absolute precision
Hence, the required sample size was 384 cattle
=

1.962×0.5(1-0.5)
(0.05)2

= 384 cattle

But to increase the precision of the study, 409 cattle were
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included in the study.
Study Methodology

Ticks were collected from the half body regions of selected cattle
and these ticks were examined to their species level. The total
tick burden was also determined by performing tick counting.
Tick Collection and Preservation

The ticks were separated from the body of the cattle, after
being restrained in swarms, and by careful physical handling.
The skin of each animal was inspected for the presence of ticks
following which they were manually collected using forceps
from the different regions of the body of each cattle breed. The
adult ticks (both sexes) that were collected in universal bottles,
were preserved in 70% ethyl alcohol, and then transported to the
Bedele Regional Veterinary Laboratory.12
Processing of the Sample and Identification

First, a gross identification of the ticks were performed following which they were classified into different genera . The species
of the ticks were identified by analyzing the sample spread out
on a petridish. As a final step, the ticks were classified into different species depending on their morphology, and basic structural characteristics such as shape of the scutum, leg color, body
and its ventral structure.12
Data Management and Analysis

The data collected from the field was recorded in a Microsoft
excel spread sheet. Then, the data was coded and analyzed using
the statistical package for social science (SPSS) software version 20. For different variables, frequency, a 95% confidence
interval, and a p-value of 5% were used to compute the degree
of association between the dependent and independent factors.
The data maintained in the MS excel spreadsheet was analyzed,
and descriptive statistics was employed to determine the tick infestations due to host risk factors such as age, sex, breed, and
body condition score). During the data analyses, the confidence
level was maintained at 95% and p<0.05 was set as the level of
significance.
RESULTS
Prevalence and Distribution of Ticks

A total of 1,152 adult Ixodidae ticks were collected from the half

body region of 409 cattles that were sampled and tested positive
for tick infestations. In general, two Ixodidae tick genera and
four species were identified from the study area. From the identified genera, Ambylomma (51.2%) was the most abundant and
widely distributed genus, followed by the genus Rhipicephalus
(48.8%), as has been summarized in Table 1.
Distribution of Tick Species

Rhipicephalus (B.) decoloratus was the most abundant tick species among those identified and represented 33.8% (389/1152)
of the total ticks collected followed by 29.9% (345/1152) belonging to the genus, Ambylomma cohaerence. However, Rhipicephalus e. evertsi constituting only 15% (173/1152) of the collected tick was considered as the least abundant tick species. The
male to female sex ratio for tick species in the results indicated
a higher number of males for most tick species except in the
case of Rhipicephalus e. evertsi, which showed a higher ratio
of female tick species (male to female ratio were 1.44:1). Sex
determination was performed on the total tick population being
studied. As was observed, 618 were males while the remaining 534 were female, with an overall female to male ratio of
0.86:1. The scrotum and udder, under tail, axial, groin and belly,
neck region, dewlap and neck, vulva, and peri anal and ear region, were the sites from which most of the ticks were collected
(Table 2).
In this study, the prevalence of tick infestation in localbreeds was recorded as 83.6% (n=305), and 62.5 (n=104) in
cross breeds. The body condition score of the cattle population
was considered as variable with respect to the tick infestation
rate. Accordingly, the prevalence of ticks in most medium body
condition cattle was more relative to cattle having good or poor
body conditions. On the other hand, the difference in the prevalence of ticks in different age groups of cattle indicates a greater
prevalence of ticks in most of the adult animals relative to the
young calves (Table 3).
DISCUSSION

The distribution, abundance and identification of tick species infesting cattles in Ethiopia vary largely from one area to another.
In the present study, the overall prevalence of tick infestations
at the Horo Guduru Animal breeding and Research centre was
78.23%. This finding was slightly higher than that estimated
from the study conducted at Fiche Selale by Tadesse and Sultan13 which was recorded at 59.4%, and in the works of Tikit and
Addis14 who had conducted the study at Holeta, central Ethiopia,
and reported a value of 25.6%. The most abundant tick species

Table 1: Distribution of Tick Genera in Study Area.

Vet Med Open J

Genus

Percentage of total ticks

Ambylomma

51.2% (590/1152)

Rhipicephalus

48.8% (562 /1152)

Total

100
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Table 2: Distribution of Cattle Tick Species in the Study Area.
Sex

Tick species

Total
Count

M

F

F: M

Prevalence
(%)

X2

p-value

Rh(B).decoloratus

389

222

167

0.752:1

33.8

78.499

0.000

A. cohaerence

345

A.variegatum

245

185

160

0.86:1

29.9

73.094

0.000

140

105

0.75:1

21.3

39.290

R.e.evertsi

0.000

173

71

102

1.44:1

15

23.895

Total

0.000

1152

618

534

0.86:1

100

(Note: x2=chi-square; Rh.(B.) decoloratus=Rhipicephalus (Boophillus) decoloratus; A. coherence= Ambylomma
cohaerence; A. variegatum=Ambylomma variegatum; R. e. evertsi=Rhipicephalus evertsi evertsi.

Table 3: Prevalence of Ixodid Ticks with Respect to Risk Factors.
Risk
factors
Sex
Age
Breed
Body
condition

Category

Number
of
examined

Positive
result

Negative
result

revalence
%

Male

137

107

30

78.1

Female

272

213

59

78.3

Young

60

44

16

73.3

Adult

349

276

73

79.08

Local

305

255

50

83.5

Cross

104

65

39

62.5

Good

162

119

43

73.4

Medium

113

92

21

81.4

Poor

134

109

25

81.4

p-value (x2)

0.962 (0.02)
0.79 (0.994)
0.00 (20.293)

0.165 (3.64)

Note: x2=chi-square

observed in the study area was Rh.(B.). decoloratus constituting nearly 33.8% (389/1152) of the tick population being examined. This observation was in line with the results of the study
conducted by Tamiru15 in Assela. The Teshome et al16 reported
the highest prevalence of Rh(B). decolaratus (80%) in the study
area. A prevalence rate of 30.63% was indicated by Pawulos and
Derese17 on the basis of a study conducted at the Humbo district in SNNP. However, this result was not consistent with the
findings of Alekaw18 for the study conducted at Metekel Ranch,
Ethiopia indicating a prevalence rate of 5.7%.
In this study, Ambylomma coherence was observed as
the second most abundant tick species (29.9%) in the study area.
This finding was in agreement with the tick survey conducted in
western Ethiopia, in which A. cohaerence was considered as the
most prevalent tick species in MezanTeferi with a corresponding
prevalence rate of 50.5%.19 This observation may have been due
to the persistence of humidity throughout the year in western
Ethiopia.
Amblyomma variegatum was the third most abundant
tick species to have been collected and represented 21.3% of the
total count. The observed prevalence rate for this species was
relatively lesser than the results due to various previous studies
reported by different authors: 75.91% by Mesele20 in Bahir Dar,
45.49% by Belew and Mekonnen21 in Holeta and 38.87%), ,and
by Kassa and Yalew22 in Haramaya district, respectively.
R. e. evertsi was the fourth most abundant ticks’ species
Vet Med Open J

constituting nearly 15 % of the sample in the present study. This
tick species was considered as prevalent by different authors,
an observation which was in line with the results of the present
study results as the findings of Bahir Dar23, Awasa.24,25 R. evertsi
evertsi has a short mouth part h to feed on soft areas.
The female to male ratio of ticks in this study was
determined. As observed , there were a greater number of males
for most species except Rhipicephalus. e. evertsi, which showed
a higher ratio of female tick species (male to female ratio were
1.44:1). This record was in agreement with the previous studies
of Keirans and Robbins, Fanos et al26,27 in a majority of tick
species with the exception of R. e. evertsi, in which the male ticks
outnumber the females. This observation may be closely related
to the fact that female ticks will be engorged and dropped off to
the ground to lay eggs, while males tend to remain dependent on
the host for several months to continue feeding and moulting.28
In this study, different animal related risk factors were
studied to determine whether there was a significant variation
in the tick infestation between and among different groups of
animals with suspected risk factors. In this study, the prevalence
of tick infestations in local breeds (83.6%) was significantly
higher than that in the crossbreeds (62.5%). The findings of our
study was concomitant to the other findings in which there was a
proven record of a prevalence rate of 58.18% in the local breed
cattle and 10.55% in the cross breed in Haramaya district of east
Ethiopia, as was indicated by Kassa and Yalew22 this differences
in tick infestation may have been attributed to the lack and or
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decrement in supplementary feed provided to the local cattle
breeds.

habits, and pasture-herd management. Based on the conclusion
of this study, the following recommendations were reached:

The proportion of tick infestation was higher in adult
animals as compared to young animals. However, there was
no statistically significant association (p>0.05), and the greater
prevalence rate may have been due to outdoor management,
and movement of adult animals over long distances in the
search of food and water in comparison to the younger animals,
maximizing the chance of exposure to ticks. This observation
was also in agreement with the findings,21,29,30 who stated a
similar observation for a higher proportion of adult cattle being
studied.

● Effective tick control and prevention programs should be
formulated and implemented on the basis of the epidemiological
distribution of ticks and the associated risk factors.
● More attention should be given to the selection of resistant
cattle breeds.
● Better and appropriate pasture management should be
implemented in grazing areas.
● There should be seasonal pastures available and help provide
cattle treatment before and after the rainy season.

The difference in the prevalence rate was found to be
statistically insignificant between the two sexes of the cattle
population. This result was also in accordance to the studies
undertaken by the other authors in Benchi Maji,31 but it was
not in agreement with the findings of Bossena and Abdu32 in
Assossa. In the study area, the female cattle were greater in
number than the males, but the females were less exposed to
ticks in comparison to males, having been kept around the farm
due to dairy requirements.
The proportion of tick infestation was slightly lower
in good body conditioned (73.4%) relative to the poor body
conditioned (81.3%) and the medium body conditioned animals
(81.4%). This observation could be attributed to the fact that
good body scored animals showed good resistance, while the
poor body conditioned animals were susceptible to the ticks.
The well-fed animals were highly resistant to different types of
diseases to which they were exposed when they grazed in the
field or were maintained in their sheds.
CONCLUSION AND RECOMMENDATIONS

The overall prevalence rate of ixodid ticks in the current study
area was 78.2%. Relevant information on the prevalence
and distribution of tick species was very essential to assess
the economic loss incurred due to tick infestations, and also
to implement effective tick control. Among ectoparasites,
ticks have caused the greatest economic loss to the livestock
population either by transmitting a wide variety of tick-borne
diseases (TBD) or by affecting the health of animals besides
aggravating the quality of their hides and skin. The important
tick species that was abundantly investigated in the study area
includes: A. decolaratus, Rh. e. evertsi, A. varigatum, and A.
cohaerence. The study indicated that there was a high burden
of ticks in the discussed area. However, the attention given to
controlling the infestation was not sufficiently available. The
main control methods necessary for tick and tick born diseases,
included the selection of tick-resistant cattles, use of acaricides,
effective livestock management, evaluation and implementation
of traditional practices or remedies that appear to be valuable for
effective tick control. In general, there is no fixed distribution of
ticks but can be determined following a complex interaction of
factors such as climate, host density, host susceptibility, grazing
Vet Med Open J
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ABSTRACT

Four littermates aged 5 years, belonging to the Dogo Argentino breed, experienced frequent
regurgitation, and bilateral alopecia. The diagnostic approach of treatment was associated with
a clinical examination of thoracic and abdominal plain, using a contrast radiograph and by
performing esophagogastroscopy. Skin scrapings of the affected dogs were examined microscopically to exclude any discrepancies in the observation due to parasitic infestations. The
serum levels of T4, T3, and thyroid-stimulating hormone (TSH) were estimated. On the basis
on medical history, clinical symptoms, reports of thyroid profile, radiologic and endoscopic
findings, the dogs were diagnosed with megaesophagus concurrent with hypothyroidism. Oral
administration of thyroxin and assisting feeding on a raised table was prescribed. The dermatological signs and regurgitation improved significantly with continued feeding on.small multiple meals with a high calorie content accompanied with elevated feeding for management of
megaesophagus, proton pump inhibitors Controloc® 20 mg pantoprazole tablet per day for the
long-term management of gastroesophageal reflux and gastric hyperacidity, in addition to oral
levothyroxine for cure of hypothyrodism using Forthyron® 0.8 mg pills dosed at 20 μg/kg every
12 hours for three months.
KEY WORDS: Dogs; Megaesophagus; Esophagogastroscopy; Hypothyrodism.
INTRODUCTION

Megaesophagus is a condition marked by the generalized dilatation of the esophagus, it is
common cause of regurgitation in dogs. Megaesophagus is a disorder in which the esophagus
becomes dilated, on account of a decrease in the muscle tone. This condition may arise as a
secondary consequence to many ailments such as hypothyroidism or other diseases of unknown
etiology.1
Canine endocrinopathy megaesophagus is a fairly rare condition.1,2 Hypothyroidism
was quoted as the possible etiology of megaesophagus; however, the exact association between
them have not yet been fully understood.3,4
Copyright
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Hypothyroidism is one of the most common canine endocrinopathy with bilaterally
symmetrical truncal alopecia. Gastrointestinal symptoms are uncommon in hypothyroidism
(hormonal diseases), some dogs with megaesophagus may have experienced hypothyroidism,
which has been attributed to hypothyroidism-induced myopathy or neuropathy; treatment of
these dogs with thyroxine may have improved their esophageal functions.5
The present work aims to report about megaesophagus in littermates Dogo Argentino accompanied with hypothyroidism for scientific community and veterinary small animal’s
practioners.
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MATERIALS AND METHODS
Description and Clinical Presentation

Four littermates aged 5 years old belonging to the Dogo Argentino breed (one males and 3 bitches) were taken to a small animal
clinic, Faculty of Veterinary Medicine, Cairo University, Giza
Governorate, Egypt for medical consultation with a history of
frequent regurgitation shortly after feeding. In addition to regurgitation which was not linked with feeding (in empty stomach),
with environmental stress and minimal exercise, the regurgitated
material was described as frothy. Non-pruritic alopecia in the abdomen and tail, intolerance to exercise, lethargy, and poor body
condition was reported by owner. The dogs were quite stressed,
restless, and afraid of their surroundings.
Diagnosis Workup

The 4 littermates were subjected to radiographic and endoscopic
examinations. The radiographic examination was scheduled for
the diagnosis of the regurgitation. Endoscopic examination was
performed to investigate the dilated esophageal wall, and and if
other factors were involved, endoscopy with injectable general
anesthesia using atropine sulphate (0.05 mg/kg bwt), xylazine
(dosed at 1 mg/kg bwt), and ketamine (dosed at 10 mg/kg bwt),
were undertaken. For examining the skin lesions, skin scrapings
were done microscopically to exclude parasitological involvement. T4, T3, and TSH were estimated using serum samples.
Management and Follow-up

For megaesophagus, the owner was advised to feed dogs on an
elevated platform in small quantities, and several times daily,
allowing them to maintain their position for a few minutes after finishing eating or drinking. A proton pump inhibitor, Controloc® 20 mg pantoprazole tablet per day was prescribed for the
long-term management of gastroesophageal reflux and gastric
hyperacidity.

Figure 1: Clinical Presentation of Littermate Dogs Showed
Bilateral Reddish Patches of Alopecia on Abdomen, Chest,
and Medial Aspect of the Fore Limbs.
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For the management of hypothyroidism, and its concurrency with megaesphagus, oral levothyroxine (Forthyron®
0.8 mg pills dosed at 20 μg/kg was prescribed every 12 hours for
three months, followed by a periodic estimation of T3, T4 and
TSH from the serum sample.
The diagnostic procedures and medicinal management
of these cases were employed after the agreement of the Ethical
Committee of Faculty of Veterinary Medicine, Cairo University,
Giza Governorate, Egypt.
RESULTS

Upon physical examination, a dull coat was reported (Figure 1)
along with poor body conditions, and alopecia with increased
pigmentation in the tail, and a slightly pale mucous membrane.
Plain chest and abdomen X-ray analysis did not yield
any clinically significant findings. The contrast X-ray examination revealed a diffuse radiopaque esophageal dilation, particularly in the thoracic and abdominal parts of the esophagus as has
been represented in Figure 2.
Endoscopic examination revealed a dilated thoracic
and abdominal esophagus, with a pale mucosal surface filled
with a frothy juice, which moved from the stomach towards the
esophagus. The clinical findings indicated gastroesophageal reflux and gastric hyperacidity as presented in Figure 3.
The gold standard in the diagnosis of hypothyroidism showed a decrease in the T4, T3 levels coupled with an
increase in TSH levels. The recorded range for the a T4 level
was 0.65±0.012 ng/dL, the T3 level was 2.48±1.006 pcg/ml, and
TSH level was 0.08±0.002 uIU/ml relative to the normal range
(0.000.60 uIU/ml).
A clinical follow-up of the cases reported showed an
improvement in the dermatological signs resulting in a complete

Figure 2: Lateral Views of Positive Contrast Radiographs (a, c &
d); Radiopaque Dilated Esophageal Part Dorsal to the Trachea,
Extending the Base of Heart, and (b) Plain Radiograph.
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Figure 3: Endoscopic Examination of the Affected Case.
a. Flaccid Dilated Thoracic Esophageal Wall with Frothy Juice from the Stomach
(Black Arrows).
b. Flaccid Dilated Abdominal Esophageal Wall.

return to the bright skin coat, and the regurgitation was significantly improved with continued treatment.
DISCUSSION

Megaesophagus is an important cause of regurgitation in canine
population.1 The classical presentation is weight loss, regurgitation shortly after feeding and dehydration. Concurrently, the
presenteded cases are exhibited these clinical symptoms as described by German.7
Diagnostic workup depended on combination of history, signs, radiography in addition to endoscopic examination
is performed to dismiss obstruction or other causes as mentioned
by Moore.8
Many megaesophagus cases in adult dogs can be
evolved to be of idiopathic; other postulated causes revolve
around toxicity, polyneuro - or polymyopathies and endocrinopathies were described especially hypoadrenocorticism and quite
possibly hypothyroidism.8-10 However, hypothyrodism was postulated to play a major role in development of megaesophagus;
thyroid dysfunction causes impairment in nerve impulses and
neuropathy which consequently may lead to muscle tone reduction.8,11
The dermatologic involvement was assumed to be of
endocrine origin, absence of parasitological etiology upon skin
scraping and nature of alopecia are main advocate of endocrine
role. The bilateral alopecia with non-inflammatory features is
quietly indicative of endocrine involvement which described as
endocrine alopecia; this is similar to the findings of Nelson and
Couto.2 In spite of the clinical presentation of canine hypothyroidism may be vague. Though alopecia and abnormal pigmentation may be indicative but not confirmatory, the confirmation
is based on results of serum T3, T4 and TSH estimation.12 Moreover, hyperadrenocorticism and to less extend hypothyroidism
are among causes of megaesophagus. However, the natures of
signs exhibited by those dogs are more consistent with hypothyroidism; this is concurrent with Ridgway and Graves, Moore.6,8
The usage of levothyroxine for treating hypothyroidism in dogs with megaesophagus is controversial.11 LevothyroxVet Med Open J

ine aided to alleviate megaesophagus after 3-months treatment,12
but other reports showed no improvement.13 Despite that, the
presented cases with hypothyroidism and megaesophagus are
managed by oral adminstration of levothyroxine.
For those cases hormonal replacement therapy with Lthyroxin has improved the clinical signs dramatically; however
some signs may linger but the quality of life is radically improved as mentioned by Huber et al.5
Small multiple meals with high caloric contents accompanied with elevated feeding are offered to those dogs and
reported to improve the condition as stated by Moore.8 Gastroesophageal reflux is well documented in megaesophagus and
even might be attributed to its evolving as described by Ridgway
and Graves,6 proton pump inhibitors as pantoprazole supplementation are well documented in treating acid-related gastric
ailments in both human and canine patients.14
CONCLUSION

The authors herein would like to report megaesophagus in dogs
accompanied with hypothyroidism, also to state the recommendations of their medicinal management aiming to introduce this
for scientific community and veterinarians for solving the problem of such cases.
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ABSTRACT
Background: There are various emerging scientific evidences based on research trials and therapeutic practices that ‘Synbiotics’ (probiotics and prebiotics) play an important role in animal
health and nutrition. There has been a significant increase in the characterization and verification of potential health benefits associated with the use of probiotics and prebiotics.
Objective: The primary clinical effects for the application of probiotics have been reported as
the ability to modulate the balance and activities of the gastrointestinal (GI) microbiota, treatment of infectious diseases including viral, bacterial and antibiotic associated diarrhea, cellular
immune-modulation, lowering of serum cholesterol, improvement in lactose digestion, alleviation of allergy related disorders, reducing the risk of colon cancer and imparting the colonization resistance effect on intestinal microbiota.
Results: The probiotic therapy also known as the microbial interference therapy (MIT) has
in particular drawn the interest of animal clinicians, in the treatment of enteric infections of
neonatal farm and food animals eliminating the entero-pathogens selectively while building up
the normal intestinal flora to flourish. This cannot be achieved by the use of gut-active antibiotics, which lack the ability to discriminate between its friends and foes. The probiotic therapy
in food animals has embarked upon establishing a new non-antibiotic arena in the treatment of
their several infections, which ultimately not only eliminates the possibility of development of
drug resistance but also render the food animals and their produce free from xenobiotic residual
effects, which enter the human food chain.
Conclusion: In this review, the current knowledge on the contribution of the gut microbiota to
the host well-being has been discussed. Moreover, the available information on probiotics and
prebiotics and their application in animal health, production and nutrition has been reviewed.
KEY WORDS: Synbiotics; Gastrointestinal (GI); Probiotics.
ABBREVIATIONS: GI: Gastrointestinal; MIT: Microbial Interference Therapy; NK: Natural
Killer; MOS: Mannose Oligosaccharide; FOS: Fructose Oligosaccharide; SARA: Subacute ruminal acidosis; LAB: Lactic Acid Bacteria; GL: Galactosyl-lactose; CEOS: Cellooligosaccharide; MSPB: Multispecies probiotic; CSPB: Calf specific probiotic; GL: GalactosylLactose.
INTRODUCTION
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Probiotics and prebiotics are potentially able to modulate the balance and biological activities
of the gastrointestinal (GI) microflora and are considered beneficial to the host. The conjunctional therapeutic or auxiliary use of both is called Synbiotic. Synbiotic have been used as functional foods. However, their efficacy varies and is inconsistent because of the dynamics of the
GI community. Environmental factors including diet composition, feeding practices, and farm
management have been shown to strongly affect the composition and functions of the microbiota in livestock animals.1 Probiotics have the ability to enhance intestinal health by stimulating
the development of a healthy microbiota and thus stimulating the gut colonization resistance.
It is important for these prebiotics and probiotics not to disturb the indigenous population,
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which has adapted to the environment of the GI tract of the
host. Most of the bacterial community of GI tract of mammals
is occupied by two phyla, Bacteroidetes and Firmicutes.2,3 The
probiotics have beneficial effects like maintenance of intestinal
homeostasis, competitive elimination of pathogens, production
of antimicrobial compounds like bacteriocins, promotion of gut
barrier function and immune modulation through build up of
macrophages, natural killer (NK) cells, antigen-specific cytotoxic T-lymphocytes and the release of various cytokines in a
strain-specific and dose-dependent manner.4 Prebiotics are nondigestible food ingredients which when consumed in sufficient
amounts; selectively stimulate the growth and activity of one or
a limited number of microbes in the gut, including the probiota.
The mannose oligosaccharide (MOS) and fructose oligosaccharide (FOS) are the best two examples.
GASTROINTESTINAL MICROBES IN CATTLE

Neonatal ruminants, including calves, kids and lambs are unique
because they are physically and functionally two different types
of animals with respect to their GI system at birth and after birth.5
The intestine of a newly born calf is sterile and immediately after birth colonization of the GI tract begins, and complex and dynamic microbial ecosystem is established in large intestines with
high densities of living bacteria as the animal matures. Changes
are observed in the GI microbiota of young calves with respect
to the metabolic and physiological development of the GI tract.
The immature and fluctuating gut microbiota and abrupt changes
in diet, may lead to an increase in the susceptibility of young
animals to pathogen colonization, and subsequent diarrhea and
respiratory diseases. GI microbial communities are involved in
the digestion and fermentation of plant polymers, which is of
particular importance in mature herbivorous animals.6 Different
microorganisms interact with one another and participate in the
systematic digestion of fibrous plant material which they anaerobically ferment into end products that are in turn used as energy
sources by the host.7 Numerous factors such as dietary and management factors can strongly affect the structure and activities
of these microbial communities, sometimes leading to impaired
health and performance in livestock animals.8 Sub-acute ruminal acidosis (SARA) is a good example of digestive dysfunction
that is increasingly becoming a health problem in the livestock
where there is an alteration of the microbial flora.
THERAPEUTIC APPLICATION OF PROBIOTICS IN CALVES

Probiotics such as Lactobacillus, Saccharomyces or Bacillus
species generally target the lower intestine and bring about stabilization of the gut microbiota, and decrease the risk of pathogen colonization in young pre-ruminants. The well-known probiotic supplements for young calves are the Lactic Acid Bacteria
(LAB) that finds application in regular feeding practices. Such
probiotics have beneficial effects in that they balance the gastrointestinal tract microbiota and thus, promote animal nutrition and health. The chief health problem in neonatal calves is
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neonatal enteritis, manifested by diarrhea, which is treated using
antibiotics that are generally used to prevent calves from scouring. However, probiotics/prebiotics have been developed as alternatives to improve animal health and productivity because of
the increasing safety concerns regarding the risks of antibiotic
resistance and persistence of xenobiotic residues in animal products.9,10 In calves, fed fermented milk with either mixed Lactic
acid bacteria or L. acidophilus or Saccharomyces cerevisiae,
reduction in the incidence of diarrhea is reported.11-13 Oral treatment with Neomycin and L. sporogenes in two groups of undifferentiated diarrhoeic calves had the same therapeutic effects,
showing that antibiotic treatment of scouring calves can be replaced with the use of probiotics.14 In a treatment trial, the therapeutic efficacy of Norfloxacin + Metronidazole was not higher
than the efficacy of L. sporogenes + L. acidophilus in a group of
diarrhoeic calves.15 The adherence of pathogens to the intestinal
niches decrease with early colonization by Lactic acid bacilli in
the intestinal ecosystem. Weight gain and immunocompetence
in young calves has been shown to improve with a stable microbial load of Lactobacillus species.16 The oligosaccharides are
harnessed with specific functions in calves. The MOS are believed to block colonization of pathogens in the digestive tract.
Likewise, feeding FOS in combination with spray-dried bovine
serum to calves, reduced the incidence and severity of enteric
diseases. FOS also prevents the adhesion of Enterobacteriaceae,
most notably Escherichia coli and Salmonella, to the intestinal
epithelium.17,18 Another sugar like Galactosyl-lactose (GL) that
is a trisaccharide (galactose plus lactose) produced by the enzymatic treatment of whey with beta-galactosidase has also been
suggested to have important functions in calves. Supplementation with MOS, FOS and GL may improve the growth performance of calves in both pre-weaning and post-weaning stages.19
Cello-oligosaccharide (CEOS) also used as a probiotic in calves,
was utilized by specific microbes inhabiting the calf intestines.
It has been observed that CEOS feeding increases the number
of butyric acid-producing bacteria belonging to C. coccoides
and E. rectale.20 It is a valuable source of energy, and is also
involved in the growth and differentiation of intestinal cells in
the large intestines, thus improving its epithelial structure21 enhancing digestion and absorption efficiencies. An in vivo CEOS
feeding improved daily weight gain and feed efficiency in calves
during the post-weaning period which was attributed to the enhancement in ruminal fermentation. CEOS also acts as a source
of nutrition for various types of microbes. The various types of
probiotics used in calves also include yeast culture, Multispecies
probiotic (MSPB) or Calf specific probiotic (CSPB), Lactobacillus casei with the effects on the increase in body weight and
feed efficiency.
AUXILIARY EFFECT OF PROBIOTICS/PREBIOTICS ON THE
PERFORMANCE OF HEIFERS, LACTATING COWS, AND BEEF
CATTLE

Probiotics and prebiotics (synbiotics) for adult ruminants are
mainly responsible for selective and efficient fibre digestion by
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rumen microorganisms and to ameliorate gastrointestinal disease symptoms. It has been observed in a recent study that yeast
supplementation in ruminants increased dry matter intake, milk
yield, rumen pH, rumen volatile fatty acid concentration, and
organic matter digestibility.22 The different types of probiotics
have positive effects on various digestive processes in ruminants
which include cellulolytic functions, synthesis of microbial proteins, and protection of animals from gastrointestinal diseases.
Different strains of yeast mostly Saccharomyces cerevisiae are the primary forms of probiotics commonly used in dairy
cows. Lactate-producing bacteria such as Enterococcus and
Lactobacillus, which sustain lactic acids are less commonly used
than Streptococcus bovis, which may represent a possible means
of limiting acidosis in high-concentrate-fed animals especially
feedlot cattle.23 In order to avoid the accumulation of ruminal
lactate in ruminants, administration of combinations containing
Megasphera elsdenii or Propionibacterium species that utilize
lactate have also been administered as direct fed microbials.24,25
The most consistent effects following the addition of yeast cultures to the diet include improved productivity in both lactating
and growing animals. The mode of action of yeast-products has
not yet been elucidated in detail, but is generally considered to
involve changes in rumen fermentation rates and patterns. Certain strains of active dry yeast are particularly effective at raising
and stabilising ruminal pH by stimulating certain populations of
ciliate protozoa, which rapidly engulf starch and, thus, effectively compete with amylolytic lactate producing bacteria.26,27 Yeast
has the potential to alter the fermentation process in the rumen in
a manner that reduces the formation of rumen gas. The cells of S.
cerevisiae provide growth factors for rumen microbes, including
organic acids and oligosaccharides, B vitamins and amino acids
which stimulate microbial growth in the rumen, thereby indirectly stabilizing ruminal pH.28 Another function of yeast in the rumen is scavenging of oxygen which creates the more anaerobic
environment required by rumen microorganisms.29 Thus, yeast
acts not only as probiotic but also helps other rumen community
members to grow, and thus acts as a prebiotic. Yeast supplementation also increased the abundance of Lactate-utilizing bacteria such as Megasphaera and Selenomonas as well as fibrolytic
groups such as Fibrobactor and Ruminococcus, thus improving
cellulolytic activity as a supposed mode of action of yeast. In a
large scale trial, steers fed a standard steam-flanked corn-based
finishing diet containing L. acidophilus which showed a reduction of E. coli O157 fecal shedding by 57%30 and by 35% in
beef cattle.31 In dairy ruminants, live yeasts have been shown to
improve performance by increasing dry matter intake and milk
yield.32
The use of prebiotics in cattle has some disadvantages
due to the ability of ruminants to degrade most of the prebiotics;
however, enhancements in rumen protective technologies such
as lipid encapsulation, polymer protection, etc., may allow these
compounds to be used in feedlot and dairy cattle.33 Supplementation of Sorbitol, L-arabinose, trehalose and rhamnose in cattle
rumen medium displaced E. coli O157:H7 within 72 hours,34
thus reducing the GI tract infections.
Vet Med Open J

http://dx.doi.org/10.17140/VMOJ-2-125
APPLICATIONS OF PROBIOTICS/PREBIOTICS IN PIGS

Probiotics have been used in pigs to decrease the pathogen load
and ameliorate gastrointestinal disease symptoms. In neonatal
pigs, it has been observed that porcine-derived CE culture of
known bacterial composition reduced the mortality and shedding of enterotoxigenic E. coli and Salmonella enteric serovar
choleraesius.35 The frequency of diarrhoea was reduced with
improved performance as indicated by weight gain, by daily supplementation of Enterococcus faecium orally to piglets
from birth to weaning36 and it was observed that Enterococcus
faecium reduced the population of Enterococcus faecalis and
other enteropathogenic bacteria responsible for the onset of
post-weaning diarrhoea in piglets.37 The mode of action of probiotics in swine showed a correlation between their administration and the decline of virulence gene expression of the resident
E. coli microbiota of the host. In neonatal weaned pigs, supplementation of the diet with a strain of Lactobacillus plantarum
resulted in an increase in the total gut population of Lactobacilli.
A synbiotic product containing L. plantarum, fructo-oligosaccharide and maltodextrin reduced E. coli 08:K88 counts in the
jejunum and colon of piglets was observed due to increased acetate concentrations in the ileum and colon.38 The L. sorbitus
significantly improved daily weight gain and reduced the levels
of Enterotoxigenic E. coli (ETEC) in the ileum when fed directly
to piglets after weaning.39 Diarrhoea induced by E. coli K 88 in
post weaning piglets was cured by supplementation of probiotic
containing L. rhamnosus, possibly via modulation of intestinal
microflora, regulation of production of systemic inflammatory
cytokines and enhancement of intestinal antibody defences.40
Administration of Lactobacilli and Bifidobacteria in
pigs immediately after birth reduced the incidence and severity of necrotizing enterocolitis and colonization density of the
highly pathogenic Clostridium perfringens.41 Bifidobacterium
lactis and Lactobacillus rhamnosus in addition individually reduced adherence of each other and that of Salmonella, E. coli,
Clostridium species to the intestinal mucosa in swine, thus reducing the severity of clinical diseases.42 It was observed that
Bifidobacterium lactis HN019 reduced E. coli infections and
post-weaning diarrhoea associated with rota virus in pigs.43 The
administration of Bifidobacterium animalis subsp. lactis showed
increased growth rate and ratio of Bifidobacteria to E. coli in
the gut in weaning piglets.44 It has been reported that feeding of
probiotic combinations containing Lactobacillus, Saccharomyces and Pediococcus, resulted in an increased potential to modulate IgA secretion in the gut, reduced bacterial translocation to
mesenteric lymph nodes, and activated the lymphocyte population following the enterotoxigenic E. coli infection in swine.
It was reported that feeding of probiotics containing Bacillus
species such as Bacillus subtilis, and Bacillus lichiniformis in
pigs caused a reduction in scours, morbidity and mortality.45
Different types of probiotics/prebiotics were added to the diet
of pigs to test their influence on gastrointestinal microbiota or
on health status improvement when challenged with pathogens
such as Transgalacto-oligosaccharides (TOS) included at 35 g/
kg in growing pigs which resulted in a significant increase in
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Table1: Recent Probiotic/Prebiotic Trials Applied for Young Cattle.
Targets and materials applied

Positive effects

Yeast culture

Increased feed efficiency by enhancing rumen fermentation rates, stabilising
ruminal pH

Lactobacillus casei

Increased weight gain by balancing the GI tract microbiota

L. acidophilus

Prevent rotavirus and antibiotic associated diarrhea

L. sorbitus

Increased weight gain, immunocompetence

Bifidobacterium

Good health status by maintaining a balance of microbiota in GIT

Fructooligosaccharide (FOS)

Increased feed efficiency, reduced severity and incidence of enteric diseases by
blocking colonization of pathogens

Mannoseoligosaccharide (MOS)

Increased health and performance by blocking colonization of pathogens

Cellooligosaccharide

Increased weight gain by modulating the intestinal bacterial community,
enhancement of ruminal fermentation

the fecal Bifidobacteria, Lactobacilli and enhanced saccharolytic activities in the porcine colon. Similarly, Galacto-oligosaccharide (GOS) mixture supplied at 40 g/kg of diet potentially
inhibited the attachment of enterotoxigenic E. coli, Salmonella
to HT29 cells, showed an increase in the density of Bifidobacterium and acetate concentration, and resulted in the decrease of
pH compared with control diet (Table 1).46,47
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