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Losses and the economic impact of dog attacks (DAs) on livestock are often
overlooked and include factors such as decreased production, expenses for
treatment and handling, and death of injured animals. This study evaluated the
epidemiological, therapeutic, and pathological findings of DAs on livestock over
an 11-year survey using the records of farm animals referred to a Veterinary
Teaching Hospital. Livestock attacked by dogs included 31 sheep, 11 horses, 3
cattle, 3 goats, and 2 pigs, totaling 50 animals. Anatomical locations injured by
dog bites were identified as head/neck, thoracic/pelvic limbs, abdomen/flank,
rump/tail, and multiple affected regions (two or more bite sites). Additionally,
the severity of the injuries was classified into four degrees adapted from the
classification of dog bite injuries in children. Most livestock presented Grade
1 (26%) and Grade 2 (28%) injuries, while Grade 3 and Grade 4 injuries were
observed in 46% of DAs. Furthermore, 35 animals (70%) were discharged, 9 (18%)
died, and 6 (12%) were humanely euthanized. DAs may represent a significant
cause for referring livestock species to clinical care, severe injuries, and a
considerable number of deaths. In this study, we provide information regarding
DAs on livestock for the first time in Midwestern Brazil.
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1 Introduction

Brazil is a major player in the global meat trade, with its most significant livestock
production located in the Midwestern region. Understanding and preventing diseases and
other issues that negatively impact livestock production is crucial, as they can cause substantial
economic losses. While the incidence of dog bites affecting humans is not well-documented
globally (1), dog attacks (DAs) are considered a common public health concern (2) and have
also been reported in wildlife and livestock (3, 4). Stray dogs can severely affect wild animals
by transmitting diseases, competing for food, and causing aggression, predation, displacement,
and death (4). DAs are also a concern for livestock animals, such as cattle, goats, sheep, and
horses (5-9). Wild predators affect livestock production and are the subject of human-wildlife
conflicts worldwide (10).

DAs commonly result in single or multiple traumatic injuries to the skin and soft tissues,
such as blunt trauma, abrasions, bruises, cuts, and lacerations. Affected animals may also
experience bone fractures, severe blood loss, and damage to vital organs (5, 7, 11, 12), and
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acquire infectious diseases, such as rabies and secondary bacterial
infections at the bite sites as well (13, 14).

Losses and the economic impact of dog bites on livestock are often
overlooked and include factors such as decreased production,
expenses for treatment and handling, and death of injured animals.
This study evaluated the epidemiological, therapeutic, and
pathological findings of DAs on livestock over an 11-year survey using
the records of farm animals referred to a Veterinary Teaching Hospital.

2 Materials and methods

An 11-year (2010-2020) survey was conducted on the records of
DAs on livestock at the Large Animal Veterinary Teaching Hospital,
University of Brasilia, Midwestern Brazil. Retrieved data included
epidemiological findings (species, gender, age, month of occurrence),
treatments (topical and/or systemic therapy), and outcomes (hospital
discharge, death, or euthanasia in extremis). We calculated the annual
average of farm animals raised in the Federal District (AAF) between
2016 and 2020 from the records provided by the Federal District
Department of Agriculture.

DA diagnosis was performed based on the clinical history (cases
witnessed by the farmers or their foremen) and the pattern of
external and internal injuries (15, 16). Anatomical locations injured
by dog bites were identified as head/neck, thoracic/pelvic limbs,
abdomen/flank, rump/tail, and multiple affected regions (two or
more bite sites). Additionally, the severity of the injuries was
classified into four degrees adapted from the classification of dog bite
injuries in children (17) as follows: Grade 1 - superficial injury
without the involvement of muscle; Grade 2 - deep injury with
muscle damage; Grade 3 - deep injury with the involvement of
muscle and tissue defect; Grade 4 — Grade 3 combined with vascular,
nerve and/or bone injury, and/or internal organ involvement.
Therapeutic options recorded for DAs on livestock were retrieved
(clinical or surgical treatment), and euthanized animals were
excluded due to not receiving any therapy.

Fisher’s test or a Chi-square test (performed with GraphPad Prism
8.01 software) was used to compare the frequencies of species,
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anatomical locations, month of occurrence, injury grade, and lethality
in animals affected by DAs.

3 Results

The total number of referred animals (RAs), the annual average of
farm animals raised in the Federal District (AAF), DAs on livestock
in the Federal District between 2016 and 2020, the classification of DA
injuries, and the lethality are shown in Table 1. DAs were witnessed by
the farmers or their foremen in 84% of the cases (n=42/50), with 23
(54.7%) of these incidents infringed by a single dog and 19 (45.3%) by
two or more dogs. When recorded (n=26 cases), most aggressor
animals were identified as medium or large stray mixed-breed dogs
(n=20; 76.9%), Brazilian mastiffs (n=2; 7.7%), Rottweilers (n=2;
7.7%), and pitbulls (n=2; 7.7%). The body location of DAs in all
livestock is shown in Figure 1. The livestock attacked by dogs included
31 sheep, 11 horses, 3 cattle, 3 goats, and 2 pigs, totaling 50 animals.
While female animals were most affected by DAs (70%, n=35), male
animals accounted for 30% (n=15) of the cases (p<0.05), ranging
from 1day to 7 years of age. DAs on livestock occurred throughout the
year, with the highest incidence in November (n=8) and the lowest in
February (n=1) and September (n=1) (p<0.05) in Midwestern Brazil.
There were no significant differences in the frequency of DAs between
all other months (p>0.05). Most livestock presented Grade 1 (26%)
(Figures 2A,B) and Grade 2 (28%) injuries (Figures 2C,D), while
Grade 3 (Figures 3A,B) and Grade 4 injuries were observed in 46%
(23/50) of DAs (Figures 3C,D).

Furthermore, 35 animals (70%) were discharged, 9 (18%) died,
and 6 (12%) were submitted to euthanasia in extremis. Euthanized
animals presented extensive and severe injuries, including abdominal
laceration with evisceration in two sheep (Figure 3D), facial fractures
and trachea laceration (one pony and one goat) (Figures 4A,B),
dislocation of the first and second cervical vertebrae (one sheep)
(Figure 4C), and osteomyelitis (one goat) (Figure 4D).

Regardless of the location of lesions and the degree of injuries,
surviving animals had a recovery time ranging from 2 to 135 days
(an average of 36days). The hospitalization time was from 1 to

TABLE 1 Total of referred animals (RAs) and animals affected by dog attacks (DAs), annual average of farm animals raised in the Federal District area
(AAF), and standard deviation in the Federal District between 2016 and 2020, classification of DA injuries, and lethality in an 11-year survey at the
Veterinary Teaching Hospital in Midwestern Brazil.

Species AAF DAs Grade of injuries Lethality
m + sd (2016— n/incidence/ 2 3
2020) frequency (%)
Horse 2,435 18,152.0+871.9 11 (0.4%"/22.9%") 2(18.1%) 3(27.3%) 3(27.3%) 3(27.3%) 4(36.3%)
(54.1%)

Sheep 811 (18.1%) 21,015.5+2,574.6 31 (3.8%/64.6%") 10 (32.3%) 7 (22.6%) 8 (25.8%) 6 (19.3%) 8 (25.8%)
Cattle 809 (18.0%) 86,729.7+4,211.8 3 (0.4%"/6.2%¢) 1(33,3%) 2(67,7%) - - 0
Swine 144 (3.2%) 145,869.2+72,775.6 2 (1.4%/4.2%°) - 2 (100%) - - 0
Goat 232 (5.2%) 3,267.2+354.5 3 (1.3%/6.0%¢) - - - 3 (100%) 3 (100%)
Mule 51 (1.1%) 1,341.6+87.8 - - - - _
Donkey 15 (0.3%) 279.6+20.1 - - - - -
Total 4,497 305,759.4+23,482.8 50 (1.1%) 13(26.0%) | 14(28.0%) = 11(220%) = 12 (24.0%) 15 (30.0%)

AAF: medium (m) and standard deviation (sd). DAs: n=number of affected animals; incidence = DAs (%) in the total of referred animals; frequency: affected animals (%) in the total of DAs.

Different letters in the same column are significant (P<0.05).
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FIGURE 1

Frequencies (%) of dog bite sites in livestock affected by DAs in Midwestern Brazil. Different lowercase letters are significant (p < 0.05).

FIGURE 2

bites affecting superficial muscle tissues (Grade 2), respectively.

Livestock affected by DAs. (A,B) Mixed-breed cow and an ewe with superficial skin injuries (Grade 1), respectively. (C,D) Ram (C) and a doe (D) with dog

20 days (with an average of 4 days) in fatal DAs or elected euthanasia
cases. An average hospital stay of 24days (10 to 31days) was
observed in animals with superficial DA lesions (Grade 1). Affected
animals with muscle damage and deep injuries (Grades 2 and 3)
showed an average hospital stay of 44 days (with stays ranging from
2 to 83 days). The average length of stay in a hospital for livestock

Frontiers in Veterinary Science

with Grade 4 injuries was approximately 67 days (with stays ranging
from 25 to 138 days).

Regarding therapeutic options, only 44 animals were included in
the study since 6 livestock were euthanized without treatment. Most
animals (n=37; 84.1%) were treated clinically (broad-spectrum
antibiotics, anti-inflammatory drugs, and topical wound dressing),
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FIGURE 3

severe dog bite injuries in the head and evisceration (Grade 4), respectively.

Livestock affected by DAs. (A,B) An ewe and a foal with skin injuries and deep muscle lacerations (Grade 3), respectively. (C,D) A foal and an ewe with

and wound healing was achieved by secondary intention. Surgical
treatment was performed on seven animals (15.9%). Three cases with
acute injuries were vigorously cleaned and sutured, and healing was
accomplished by primary intention. Other surgical procedures include
limb amputation (n=1), tail docking (n=1), reconstructive nasal
surgery (n=1), and mandible osteosynthesis (n=1).

4 Discussion

Dog bites have become a significant concern for both humans and
domestic animals since the domestication of dogs. One of the most
notable examples is the increase in dog attacks on sheep, which result
in significant losses of herds (18). DAs have been related to the instinct
of dogs to attack other animals that they associate with prey (19, 20).

In this study, sheep were the most affected species by dog bites,
considering the referred animals for clinical care and the annual
average of livestock raised in the region, which is in line with the
previous reports in other countries (5, 9, 12, 21-24). Attacks by wild
dogs may result in the deaths of an average of 1-9% of animals in
sheep flocks in the Western USA (25). Additionally, domestic dogs are
the second most important cause of animal injury in livestock in
Kansas State, USA (5) and are also one of the most relevant causes of
sheep losses in some regions of Australia (26). In Italy, horses and
cattle were the second and the third most affected species by wild
predators, respectively (27), as observed in domestic DAs on livestock
in this study. Cattle were the second most affected species by wild and
stray dogs in Eastern New South Wales, Australia (23).

Frontiers in Veterinary Science 04

Although wild predators are a significant cause of loss in livestock,
domestic DAs may significantly affect sheep flocks in some locations
(22, 23). Sheep have historically been perceived as a natural prey
species for a wide range of wild predators; however, domestic dogs are
currently the primary culprits responsible for most attacks on flocks
(28). Even though sheep have been the most affected species,
differences in the species composition of livestock herds in a region
could likely influence the frequency of DAs. The abundance of
livestock seems to be a better indicator for predicting DAs in an area
compared to the local dog abundance (29).

It is important to note that wild predators such as wolves, coyotes,
and bears are not present in South America in the area of this study.
Brazilian native wild canids do not attack livestock, and the injuries
detected in affected animals showed no hallmarks supporting attacks
by big wild cats (puma and jaguars) (30, 31). In addition, most cases
of DAs recorded were witnessed, while other cases evidenced injuries
morphologically compatible with dog bites (15, 16). Moreover, stray
dogs are frequently detected in rural and wild areas of Brazil (32, 33).
Recently, a method for canine DNA identification in dog bite injuries
has been proposed for forensic death identification in cats (15).
Unfortunately, DNA tests and stored samples collected from dog bite
injuries were unavailable, which would have undoubtedly
strengthened the diagnosis of DAs in this study. Even though most
previous studies on DAs on livestock were supported by
epidemiological data and morphological features of dog bite injuries
(5,9, 12,21-24), a protocol of investigation, including tests for canine
DNA identification in dog bite injuries, will certainly contribute to
further studies in the field.
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FIGURE 4

Livestock affected by DAs. (A) A doe with several deep injuries and fracture of the nasal bone. (B) Latero-lateral radiograph of the doe on (A) presenting
fracture on the nasal bone and mandible. (C) Latero-lateral radiograph presenting dislocation of the first and second cervical vertebrae in a sheep.
(D) Dorso-plantar radiograph showing osteomyelitis in the metatarsal joint of a goat.

Females animals (70%) were most affected by DAs in our study.
Identification of the sex of the animals has not been determined in
surveys of DAs on livestock worldwide (12, 21-24, 27). Considering
commercial herds of livestock, the number of breeding female animals
is generally much higher than that of breeding male animals. Rams
usually have a proportion of approximately 1:30 ewes in the flocks (34)
and may justify the most affected species observed in this study.

Multiple dog bites scattered throughout the body were the most
common injury features in the affected animals in this study. This
particular pattern likely occurred as a result of an animal being
knocked to the ground by a predator, which then proceeds to inflict
multiple bites (5, 7, 8), or when various dogs attack a single animal or
). In Alberta, Canada, DAs on
livestock frequently showed bite marks on the head, neck, hind limbs,

several animals simultaneously (

flank, internal organ damage, and tears in the hide and ears (11), as
detected in most animals in our study. The attack of dog packs may
have a potentially harmful effect by inflicting severe and extensive
tissue damage (35). The social facilitation of predatory sheep-chasing
behavior in packs of dogs (36) could lead to multiple tissue injuries.
Domestic dogs usually do not chase or kill livestock for food and may
attack indiscriminately, resulting in various sites of injury (7, 8).
When DAs affected a single anatomical region of the body, the
head and the neck were the most commonly bite-injured locations in
this survey, as previously reported in coyote attacks on livestock (8).
Dog bites were also a relevant cause of limb injuries and amputations

in sheep and goat flocks in a survey performed in a Veterinary Medical

Frontiers in

Teaching Hospital in California, USA (37). As observed in this study,
domestic dogs usually attack any part of their prey’s body (8, 11).

We observed that most DAs on farm animals resulted in Grade 2
and Grade 3 injuries (17) characterized by deep muscle, vascular, and
bone tissue damage with or without the internal organ involvement.
Although a standard classification for DA injuries in livestock is still
lacking worldwide, different degrees of injury, such as severe internal
organ damage, evisceration, eventration, deep and superficial
bleeding, tears in the hide and ears, and scratches, have been reported
(7, 11).

The hospitalization time for livestock with DAs varies according
to the number and severity of the injuries. Animals that suffered
lesions in multiple regions had an average hospitalization time of
approximately 15 days, while patients with lesions in just one location
had almost four times fewer hospitalization days (a mean of 4 days).
Even with treatment, the mortality rate (15/50, 30%) was considered
high. Generally, dog attacks on animals, especially those with
gregarious behavior, tend not to result in the immediate death of the
injured animal. Instead, the vast majority succumb later due to severe
and extensive injuries and secondary bacterial infections (6, 12, 20).
As previously reported (3, 12, 20), our study also evidenced the
potential of DAs in promoting economic losses in livestock production
due to treatment expenses and animal deaths resulting from attacks.

The management and therapy of DA wounds in Midwestern
Brazil were mainly based on cleaning, administering topical
antimicrobial prophylaxis, and resorting to surgical intervention in
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some cases, taking into account that there is no specific treatment and
management for dog attacks in domestic animals (14) nor any
consensus in their therapeutic protocols (38). Antibiotics are usually
reliable therapeutics because dog bites promote contaminated wounds
(17, 39). In severe DA injuries (12, 39), as observed in some animals
in this study, surgical procedures (17) and amputation were performed
(37), as necessary.

5 Conclusion

Considering all the limitations of this study, DAs may represent a
significant cause for referring livestock species to clinical care, severe
injuries, and a considerable number of deaths. We provide information
regarding DAs on livestock for the first time in Midwestern Brazil, one
of the world’s largest animal protein-producing regions. In Brazil, DAs
are possibly underreported since the most significant commercial
herds of beef cattle and sheep are raised extensively on vast areas of
pasture. Further broad studies are required to determine the real
impact of DAs on livestock production in Brazil. Additionally, effective
management and measures to mitigate economic losses due to DAs
remain to be determined in the herds in the region.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

The requirement for ethical approval was waived by the Ethics
Committee on the Use of Animals (CEUA) of the Faculty of Agronomy
and Veterinary Medicine of the University of Brasilia (Brasilia, Brazil)
for the studies involving animals because the livestock included in this
study were under care at the Large Animal Veterinary Teaching
Hospital, Universidade de Brasilia, Brasilia-DF, Brazil. The owners
signed a consent form to permit hospitalization, surgery, and
treatment. Additional consent was obtained for using the images for
research purposes. The authors also confirm that the study has

References

1. World Health Organization, (2013). Animal bites. Available at: https://www.who.
int/en/news-room/fact-sheets/detail/animal-bites

2. Lyu C, Jewell MP, Piron J, Ehnert K, Beeler E, Swanson A, et al. Burden of bites by
dogs and other animals in Los Angeles County, California, 2009-2011. Public Health
Rep. (2016) 131:800-8. doi: 10.1177/0033354916675148

3. Oxley JA, Evans B, Montrose VT. Prevention of sheep worrying in the UK:
rethinking the approach. J Vet Behav. (2017) 19:61-3. doi: 10.1016/j.jveb.2017.02.001

4. Villatoro FJ, Naughton-Trevesc L, Sepulvedad MA, Stowhase P, Mardonest FO,
Silva-Rodriguez EA. When free-ranging dogs threaten wildlife: public attitudes toward
management strategies in southern Chile. J Environ Manag. (2019) 229:67-75. doi:
10.1016/j.jenvman.2018.06.035

5. Boggess E.K,, Henderson F.A., Spaeth C.W,, (1980). Managing predator problems:
practices and procedures for preventing and reducing livestock losses. Cooperative
extension service, Kansas State University. Available at https://bookstore ksre ksu.edu/
pubs/c620.pdf

Frontiers in Veterinary Science

10.3389/fvets.2024.1342258

followed the guidelines of the 1964 Declaration of Helsinki and its
later amendments. The studies were conducted in accordance with the
local legislation and institutional requirements. Written informed
consent was obtained from the owners for the participation of their
animals in this study.

Author contributions

MG: Data curation, Formal analysis, Investigation, Methodology,
Writing - original draft. JB: Conceptualization, Methodology,
Supervision, Writing - original draft. TA: Data curation, Formal
analysis, Investigation, Writing — original draft. DS: Methodology,
Data curation, Writing - review & editing. MC: Formal analysis,
Investigation, Conceptualization, Methodology, Writing — review &
editing. AC: Conceptualization, Methodology, Writing - review &
editing, Funding acquisition, Supervision.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. The APC was
funded by the Edital DPI/DPG/BCEN® 01/2024 from the Universidade
de Brasilia (Process grant 23106.008699/2024-59).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any
product that may be evaluated in this article, or claim that may be
made by its manufacturer, is not guaranteed or endorsed by the
publisher.

6. Eklund A, Lopez-Bao JV, Tourani M, Chapron G, Frank J. Limited evidence on the
effectiveness of interventions to reduce livestock predation by large carnivores. Sci Rep.
(2017) 7:2097-9. doi: 10.1038/s41598-017-02323-w

7. Green JS, Gipson PS. Feral dogs In: SE Hygnstrom, AM Timm and GE Larson,
editors. Prevention and control of Wildlffe damage. Lincoln: University of Nebraska
Cooperative Extension Division (1994). 77-81.

8. Green JS, Henderson RE, Collinge MD. Coyotes In: SE Hygnstrom, AM Timm and
GE Larson, editors. Prevention and control of wildlife damage. Lincoln: University of
Nebraska Cooperative Extension Division (1994). 51-76.

9. Montecino-Latorre D, San-Martin W. Evidence supporting that human-subsidized
free-ranging dogs are the main cause of animal losses in small-scale farms in Chile.
Ambio. (2019) 48:240-50. doi: 10.1007/s13280-018-1066-3

10. Allen BL, Hampton JO. Minimizing animal welfare harms associated with
predation management in agro-ecosystems. Biol Rev. (2020) 95:1097-108. doi: 10.1111/
brv.12601

frontiersin.org


https://doi.org/10.3389/fvets.2024.1342258
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.who.int/en/news-room/fact-sheets/detail/animal-bites
https://www.who.int/en/news-room/fact-sheets/detail/animal-bites
https://doi.org/10.1177/0033354916675148
https://doi.org/10.1016/j.jveb.2017.02.001
https://doi.org/10.1016/j.jenvman.2018.06.035
https://bookstore.ksre.ksu.edu/pubs/c620.pdf
https://bookstore.ksre.ksu.edu/pubs/c620.pdf
https://doi.org/10.1038/s41598-017-02323-w
https://doi.org/10.1007/s13280-018-1066-3
https://doi.org/10.1111/brv.12601
https://doi.org/10.1111/brv.12601

Gonzaga et al.

11. Acorn R.C., Dorrance M.]. (1990). Methods of investigating predation of livestock.
Alberta agriculture and rural development. Available at: https://www1.agric.gov.ab.
ca/$Department/deptdocs.nsf/all/agdex44/$FILE/684-14.pdf

12. Hutchinson JP, Carson AJ, Proctor P. Predator attacks on sheep in Northumberland.
Vet Rec. (2009) 164:820. doi: 10.1136/vr.164.26.820

13. Abrahamian FM, Goldstein EJ. Microbiology of animal bite wound infections. Clin
Microbiol Rev. (2011) 24:231-46. doi: 10.1128/CMR.00041-10

14. Al-Salihi KA, Obaid K, Ali H. Successful treatment of dog’s bite wounds in two
sheep by a caprine amniotic membrane with long-term follow-up. Advances Anim Vet
Sci. (2019) 7:210-3. doi: 10.17582/journal.aavs/2019/7.3.210.213

15. Hsiou CL, Hsu CC, Liao PW, Yang FH, Lee AN, Huang WH. Forensic death
investigations of dog bite injuries in 31 cats. Animals. (2022) 12:2404. doi: 10.3390/
anil2182404

16. Patronek GJ, Slavinski SA. Animal bites. ] Am Vet Med Assoc. (2009) 234:336-45.
doi: 10.2460/javma.234.3.336

17. Lackmann GM, Draf W, Isselstein G, Tollner U. Surgical treatment of facial dog
bite injuries in children. J Craniomaxillofac Surg. (1992) 20:81-6. doi: 10.1016/
$1010-5182(05)80472-x

18. Evans CA, Trotter MG, Manning JK. Sensor-based detection of predator influence
on livestock: a case study exploring the impacts of wild dogs (Canis familiaris) on
rangeland sheep. Animals. (2022) 12:219. doi: 10.3390/ani12030219

19. Beach G., (2012). When Fido sees red: aggressive behaviour in the domestic dog.
Available at: www.pinkdog.au.

20. Jennens G., Clarke W. (2002). Domestic dog attacks on sheep in the urban fringe
areas of Perth, Western Australia. Dissertation School of Veterinary and Biomedical
Sciences Available at: https://researchportal. murdoch.edu.au/esploro/outputs/doctoral/
Domestic-dog-attacks-on-sheep-in/991005543560307891

21. Andelt WE. Use of livestock guarding animals to reduce predation on livestock.
Sheep Goat Res ]. (2004) 19:72-5. Awvailable at: https://digitalcommons.unl.edu/

icwdmsheepgoat/3.

22.Boggess EK, Andrews RD, Bishop RA. Domestic animal losses to coyotes and dogs
in Towa. ] Wildl Manag. (1978) 42:362-72. doi: 10.2307/3800272

23. Fleming PJS, Korn TJ. Predation of livestock by wild dogs in eastern New South
Wales. Austrl Rangeland J. (1989) 11:61-6. doi: 10.1071/RJ9890061

24. Young JK, Draper JP, Kinka D. Spatial associations of livestock guardian dogs and
domestic sheep. Human Wildlife Interact. (2019) 13:7-15. doi: 10.26076/frv4-jx12

25. Andelt WE. Effectiveness of livestock guarding dogs for reducing predation on
domestic sheep. Wildl Soc Bull. (1992) 20:55-62.

26. Coman BJ, Robinson JL. Some aspects of stray dog behaviour in an urban fringe
area. Aust Vet J. (1989) 66:30-2. doi: 10.1111/j.1751-0813.1989.tb09711.x

Frontiers in Veterinary Science

07

10.3389/fvets.2024.1342258

27. Fico R, Morosetti G, Giovannini A. The impact of predators on livestock in the
Abruzzo region of Italy. Rév Sci Tech. (1993) 12:39-50. doi: 10.20506/rst.12.1.664

28. Dwyer C. How has the risk of predation shaped the behavioral responses of sheep
to fear and distress? Anim Welf. (2004) 13:269-81. doi: 10.1017/50962728600028384

29.Home C, Pal R, Sharma RK, Suryawanshi KR, Bhatnagar YV, Vanak AT.
Commensal in conflict: livestock depredation patterns by free-ranging domestic dogs
in the upper Spiti landscape, Himachal Pradesh. India Ambio. (2017) 46:655-66. doi:
10.1007/s13280-016-0858-6

30. Palmeira FB, Crawshaw PG Jr, Haddad CM, Ferraz KMP, Verdade LM. Cattle
depredation by puma (Puma concolor) and jaguar (Panthera onca) in Central-Western
Brazil. Biol Conserv. (2008) 141:118-25. doi: 10.1016/j.biocon.2007.09.015

31. Ubiali DG, Weiss BA, Ubiali BG, Colodel EM, Valderrama-Vasquez C,
Garrido EP, et al. Is it possible to integrate livestock into biodiversity
conservation? Case study of sheep depredation by puma (Puma concolor) (in Portuguese).
Pesquisa Veterindria Brasileira. (2018) 38:2266-77. doi: 10.1590/1678-5150-PVB-6219

32. Curi NH, Massara RL, Paschoal AMO, Soriano-Aratjo A, Lobato ZI, Demétrio GR,
et al. Prevalence and risk factors for viral exposure in rural dogs around protected areas
of the Atlantic forest. BMC Vet Res. (2016) 12:21-10. doi: 10.1186/s12917-016-0646-3

33. Paschoal AMO, Massara RL, Santos JL, Chiarello AG. Is the domestic dog
becoming an abundant species in the Atlantic forest? A study case in southeastern Brazil.
Mammalia. (2012) 76:67-76. doi: 10.1515/mammalia-2012-0501

34. Alexander BM. Reproductive performance of rams that failed breeding soundness
evaluation: the need to reconsider the evaluation. Res Vet Sci. (2021) 140:190-2. doi:
10.1016/j.rvsc.2021.09.005

35. Kneafsey B, Condon KC. Severe dog-bite injuries, introducing the concept of pack
attack: a literature review and seven case reports. Injury. (1995) 26:37-41. doi:
10.1016/0020-1383(95)90550-h

36. Christiansen FO, Bakken M, Braastad BO. Social facilitation of predatory, sheep-
chasing behaviour in Norwegian elkhounds, grey. Appl Anim Behav Sci. (2001)
72:105-14. doi: 10.1016/s0168-1591(00)00208-2

37. Gamsjaeger L, Chigerwe M. Indications for and outcomes of limb
amputation in goats and sheep. J Am Vet Med Assoc. (2018) 252:860-3. doi: 10.2460/
javma.252.7.860

38. Barroso JEM, Ximenes FHB, Leite CR, Mustafa VS, Borges JR]J, Castro MB, et al.
Comparagéo entre os efeitos de diferentes tratamentos na cicatrizagdo de pele por
segunda intengdo em ovinos. Acta Veterinaria Brasilica. (2010) 4:298-302. doi: 10.21708/
AVB.2010.4.4.1675

39. Reyes VRV, Avila MGFE, Balandrano AGP. Treatment of craniofacial region wounds
caused by dog bite. Revista Odontol Mexicana. (2013) 17:243-50. Available at: https://
www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-199X2013000400008&In
g=es&nrm=iso&tlng=en.

frontiersin.org


https://doi.org/10.3389/fvets.2024.1342258
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www1.agric.gov.ab.ca/$Department/deptdocs.nsf/all/agdex44/$FILE/684-14.pdf
https://www1.agric.gov.ab.ca/$Department/deptdocs.nsf/all/agdex44/$FILE/684-14.pdf
https://doi.org/10.1136/vr.164.26.820
https://doi.org/10.1128/CMR.00041-10
https://doi.org/10.17582/journal.aavs/2019/7.3.210.213
https://doi.org/10.3390/ani12182404
https://doi.org/10.3390/ani12182404
https://doi.org/10.2460/javma.234.3.336
https://doi.org/10.1016/s1010-5182(05)80472-x
https://doi.org/10.1016/s1010-5182(05)80472-x
https://doi.org/10.3390/ani12030219
http://www.pinkdog.au
https://researchportal.murdoch.edu.au/esploro/outputs/doctoral/Domestic-dog-attacks-on-sheep-in/991005543560307891
https://researchportal.murdoch.edu.au/esploro/outputs/doctoral/Domestic-dog-attacks-on-sheep-in/991005543560307891
https://digitalcommons.unl.edu/icwdmsheepgoat/3
https://digitalcommons.unl.edu/icwdmsheepgoat/3
https://doi.org/10.2307/3800272
https://doi.org/10.1071/RJ9890061
https://doi.org/10.26076/frv4-jx12
https://doi.org/10.1111/j.1751-0813.1989.tb09711.x
https://doi.org/10.20506/rst.12.1.664
https://doi.org/10.1017/S0962728600028384
https://doi.org/10.1007/s13280-016-0858-6
https://doi.org/10.1016/j.biocon.2007.09.015
https://doi.org/10.1590/1678-5150-PVB-6219
https://doi.org/10.1186/s12917-016-0646-3
https://doi.org/10.1515/mammalia-2012-0501
https://doi.org/10.1016/j.rvsc.2021.09.005
https://doi.org/10.1016/0020-1383(95)90550-h
https://doi.org/10.1016/s0168-1591(00)00208-2
https://doi.org/10.2460/javma.252.7.860
https://doi.org/10.2460/javma.252.7.860
https://doi.org/10.21708/AVB.2010.4.4.1675
https://doi.org/10.21708/AVB.2010.4.4.1675
https://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-199X2013000400008&lng=es&nrm=iso&tlng=en
https://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-199X2013000400008&lng=es&nrm=iso&tlng=en
https://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-199X2013000400008&lng=es&nrm=iso&tlng=en

	Domestic dog attacks on livestock referred to a Veterinary Teaching Hospital
	1 Introduction
	2 Materials and methods
	3 Results
	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

