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Abstract: Rabies is a fatal viral infection that causes enc ephalitis in warm-blooded animals, including
humans. Dog-transmitted rabies is considered eradicated in Mexico; however, rabies is not being
tested in livestock with neurological symptoms (one of the main manifestations of rabies disease).
In this case report, we describe a rabies case in a white-tailed deer in the Santo Domingo ranch,
in Catazaja, Chiapas, Mexico, where white-tailed deer are kept under captivity, and are meant for
human consumption. This is the first report of a rabies case in white-tailed deer in Mexico. We also
describe the challenges to obtain a rabies diagnosis and the lack of public health policies to ensure
containment of the disease, as well as the lack of awareness among farmers in the area. One single
confirmed case of rabies indicates that more animals are affected by the disease. The risk for human
health and economical losses will remain unknown until rabies tests are routinely performed in
animals that present neurological symptoms.
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1. Introduction

Rabies is a global and fatal zoonosis that causes encephalitis in warm-blooded ani-
mals [1]. The causal agent is the rabies virus of the Lyssavirus genus of the Rhabdoviridae
family [2]. The virus circulates primarily among domestic, feral, and wild animals, such
as dogs, cats, monkeys, foxes, bats, raccoons, and skunks; it can easily be transmitted to
humans via percutaneous bites or scratches [1].

Mass vaccination campaigns have drastically reduced dog-transmitted rabies [2]. In
2019, the World Health Organization declared Mexico as the first country that eliminated
dog-transmitted rabies as a public health problem [3]. The common vampire bat (Desmodus
rotundus) is now the leading vector for rabies in Latin America, and the most affected
animals are cattle [2]. The disease presented by cattle due to the rabies virus is called
bovine paralytic rabies (BPR) [2].

The Mexican states with tropical and subtropical climate (Chiapas, Hidalgo, Quintana
Roo, San Luis Potosi, Tabasco, Veracruz, and Yucatan) are the most affected by BPR.
Between 2007 and 2015, Mexico reported 1872 cases of BPR that amounted to a loss of USD
2.6 million per year for the cattle industry [2,4]. Despite the huge economical loses and
the risk for human life, rabies remains a neglected disease [4,5]. Most cases of BPR are not
officially reported due to the lack of specialized diagnostic laboratories and diffusion about
the clinical symptoms related to this disease.
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In Mexico, the white-tailed deer (Odocoileus virginianus) is kept as livestock for human
feeding purposes. In the present case report, we describe a BPR case in white-tailed deer in
the southern state of Chiapas. To our knowledge, this is the first report of a rabies case in
white tailed deer livestock in Mexico.

2. Case Report

The Santo Domingo Ranch, located in Catazaja, Chiapas, México, is a working ranch
dedicated to the production bovine cattle and white-tailed deer (Figure 1). The deer diet
consists of the commercial feed Trophy Maker (17% protein, macro and trace minerals and
Vitamins), the Microfos VE-12 nutriment (macro and trace minerals, and A, D, E vitamins
(MNA, Mexico), as well as ad libitum access to water and Sporobolus airoides for grazing.

Figure 1. White-tailed deer grazing on Sporobolus airoides in the Santo Domingo Ranch.

In the month of October of 2020, seven deer died; this is considered a very short
span of time for the deaths to be fortuitous. Furthermore, the deer that died presented
similar symptomatology, which included hair loss, a tendency to limp, sudden prostra-
tion, and inability to escape from human proximity. The manifested symptoms were
noticed for the first time two days before the first death. Some of the deer also presented
pododermatitis (Figure 2). The pododermatitis lesions were treated with metamizole and
trimethoprim-sulfamethoxazole, as well as local lavages with soap, water, and 5% copper
sulfate (Supplementary Material Video S1). Before they died, the deer presented crystalline
mucous running off from the nose, and lack of strength in the neck. The metamizole and
trimethoprim-sulfamethoxazole treatment was administered again, and the animals that
presented the symptoms were isolated in a room. Despite all measures, the deer that
presented symptoms died.

Figure 2. Pododermatitis in white-tailed deer 3 days before death.
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In November, five more deer deaths occurred, and in December, three more deaths
occurred, all with similar symptomatology. Table 1 depicts the deer symptomatology and
deaths by month.

Table 1. Deer age, symptoms, and deaths by month.

Month Animals Death (n°) Age (Average) Symptoms
October 7 4 (£1) years Hair loss, suddekr’le};)lﬁsr,lt;;iﬁg, C}{);ciﬁdermatitis, neck
November 5 4 (£1) years Hair loss, suddegeilzs:;?zﬁg, é)ec;ctl}oldermatitis, neck
December (1st week) 5 3 (+£1) years Hair loss, sudder}1 E)l(‘(i)srt::a;ri%n(,ig;)tc}llodermatitis, neck
December (2nd, 3rd, and 4th weeks) 1 4 (months) Sudden prostration, neck bending, and death

The local veterinary diagnosed all deaths as a probable intoxication with a venomous
plant, which could have also caused the pododermatitis. Expert deer breeders from the
north of the country were also consulted. Most of them agreed with the local veterinarian
suggestion. Therefore, green areas of the ranch were cleaned-out from undesirable plants
and muddy zones were disinfected with commercial lime (calcium oxide).

However, on 11 December 2020, one 4-month-old deer presented similar symptoms
(prostration and neck bending), without pododermatitis or hair loss (Supplementary
materials Video S2). Moreover, rabies was suspected by the ranch owner.

The deer was isolated in a room, where it subsequently died. The neck was imme-
diately cut off, packed, sealed, and kept at 4 °C. The death was reported to the Unién
Ganadera Regional De Catazajd, Centro de Salud Animal, Palenque, Chiapas, and to the
Comision México-Estados Unidos para la Prevencion de la Fiebre Aftosa y otras Enfer-
medades Exoéticas de los Animales (CPA). The corpse was necropsied at the ranch. All
organs were found normal, and the presence of grass in the rumen was noted.

On 22 January 2021, the CPA reported a positive result for the rabies virus by direct
immunofluorescence and a negative result for chronic wasting disease by ELISA-PrP. Rabies
virus was evaluated in brain tissue, and chronic wasting disease in brain stem tissue. The
CPA staff arrived at the ranch and vaccinated all the captive deer and cattle against rabies
with the DERRI A PLUS vaccine (modified active rabies virus vaccine of vampiric origin
Acatlan V-319 strain, obtained in BHK-21 C-13 cell tissue cultures) produced by Productora
Nacional de Biologicos Veterinarios (PRONABIVE).

3. Discussion

Rabies remains a major neglected disease, it affects mainly poor and vulnerable
populations living in areas with weak human and animal health infrastructures, and
suspected rabies deaths are rarely reported [6].

Cases of rabies in deer have previously been reported in the United States of Amer-
ica [7], South Korea [8], Argentina [9], and China [10]. In most cases, the rabies in farmed
animals correlates with wildlife reservoir, including bats, raccoons, and skunks. To our
knowledge, this is the first report of rabies in white-tailed deer in Mexico, and the evidence
presented in this case report seems to show that more cases are occurring in the southern
state of Chiapas.

Despite the numerous deer deaths mentioned in this study, only one case was reported
(the one positively diagnosed for rabies). It is worth mentioning that the undiagnosed
deer deaths are only mentioned to accurately describe the situation that led to the rabies
suspicion and diagnose.

The Santo Domingo ranch keeps bovine and deer livestock for feeding purposes. There
are no documented cases of human rabies transmitted by the consumption of rabid animals’
meat; however, the World Health Organization (WHO) discourages eating meat from rabid
animals because their handling and consumption are potential risks of contagion [11].
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The bovine livestock from the ranch had been previously vaccinated against rabies and,
unlike neighboring ranches from the zone, no bovine animal has presented the neurologic
symptomatology. The deer had not been vaccinated against rabies when the cases occurred.
They were vaccinated after the positive diagnosis with the DERRI A PLUS vaccine. After
vaccination, symptoms and deaths among deer stopped.

Farmers from neighboring ranches have reported the death of cows that presented
nervous symptomatology (personal communications), but the rabies tests were not per-
formed. There are two possible reasons for the lack of testing for rabies. One reason is that
farmers are not trained to properly preserve samples for rabies testing, and animal corpses
have usually decomposed by the time CPA veterinaries arrive. The sample preservation
is particularly challenging at the ranch conditions (the fresh frozen corpse was needed).
Another reason might be that BPR is considered rare; therefore, farmers rather test for other
casual agents, such as Histophilus somni, which can also cause nervous symptomatology
and are easier to carry out.

The pododermatitis is the only symptom that does not seem to relate with a rabies
diagnosis. It is possible that the pododermatitis, which hinders mobility, makes deer an
easier target for other animal bites, which is the main rabies transmission route [1].

According to the Mexican Official Norm (NOM-067-ZO0-2007), the common symp-
tomatology of rabies in cattle includes aggressive behavior, salivation, prostration due
to weakness in the posterior legs, and bending of the neck. The norm also states that
rabies-like symptoms cannot be treated as a diagnosis given that different agents cause
similar symptoms, and these symptoms can vary between animals; and positive cases have
to be determined by authorized laboratories.

In the present report, a positive case for rabies was certified by the Comisién México-
Estados Unidos para la Prevencion de la Fiebre Aftosa y otras Enfermedades Exéticas de los
Animales (CPA) laboratory. The diagnosis was carried out by a direct fluorescent antibody
(DFA) test; which is also the standard test for rabies, post-mortem diagnose, approved by
the CDC in the United States of America [12,13].

The positive rabies case in a mammal is also an indicator of an existing virus reservoir.
In Mexico (and the rest of Latin America), the most common rabies reservoir is the vampire
bath Desmodus rotundus [2]. We believe this might be the case; however, it would
be necessary to capture baths from the area and screen for the presence of the virus to
corroborate this. Furthermore, pododermatitis is the only symptom that does not seem
to correlate with rabies; however, it decreases the deer mobility, leaving the animal more
susceptible to bat bites.

In the case of the Santo Domingo Ranch, due to the rabies suspicion and diagnosis,
only three farm workers directly handled the infected animal, and they were vaccinated to
prevent rabies.

If rabies cases are not confirmed, the number of animals that are infected (and will die
from rabies), as well as the economic damage caused by the disease, remains unknown.
One confirmed case of rabies, however, is enough to know that there is a reservoir, and
action must be taken. The diffusion of cases, such as the one reported, is important, so that
ranchers become familiar with sample preservation, and report any suspected cases to the
CPA for an accurate diagnosis.

Rabies remains a risk to public health, not only for farmers, but also for any other
human that comes in direct contact with livestock; in rural zones, such as Catazaja, Chiapas,
this includes most of the population. Therefore, it is necessary to establish mass vacci-
nations of livestock to prevent further economic losses and minimize risk to the human
population.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/tropicalmed6030135/s1, Video S1: Pododermatitis lesion being treated with 5% copper sulfate
Video S2: Deer (4 months of age) presenting nervous symptomatology.


https://www.mdpi.com/article/10.3390/tropicalmed6030135/s1
https://www.mdpi.com/article/10.3390/tropicalmed6030135/s1

Trop. Med. Infect. Dis. 2021, 6, 135 50f5

Author Contributions: Conceptualization: M.A F-M. Writing, review, and editing: M.A.F-M., SE.S.-K.
Reviewing and editing: ] K., B.C.-G., J.A.S.-A.-P. and O.G.-]. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available upon request from the
corresponding author.

Acknowledgments: We thank Alejandra Arreola Triana for her support in editing this manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Bano, I; Sajjad, H.; Shah, A.M.; Leghari, A.; Mirbahar, K.H.; Shams, S.; Soomro, M. A Review of Rabies Disease, Its Transmission
and Treatment. |. Anim. Health Prod. 2016, 4, 140-144. [CrossRef]

2. Benavides, J.A.; Valderrama, W.; Recuenco, S.; Uieda, W.; Suzan, G.; Avila-Flores, R.; Velasco-Villa, A.; Almeida, M.; Andrade,
F.A.G.d.; Molina-Flores, B.; et al. Defining New Pathways to Manage the Ongoing Emergence of Bat Rabies in Latin America.
Viruses 2020, 12, 1002. [CrossRef] [PubMed]

3. World Health Organization. 28 December 2019. Available online: https://www.who.int/news/item/21-12-2019-mexico-is-free-
from-human-rabies-transmitted-by-dogs (accessed on 1 July 2021).

4. Barcenas-Reyes, I.; Loza-Rubio, E.; Zendejas-Martinez, H.; Luna-Soria, H.; Canté-Alarcén, G.J.; Milidn-Suazo, F. Comportamiento
Epidemiolégico de La Rabia Paralitica Bovina En La Region Central de México, 2001-2013. Rev. Panam. Salud Puiblica 2015, 38,
396-402. [PubMed]

5. Mello, AKM.; Brumatti, R.C.; Neves, D.A.; Alcantara, L.O.B.; Aradjo, F.S.; Gaspar, A.O.; Lemos, R.A.A. Bovine Rabies: Economic
Loss and Its Mitigation through Antirabies Vaccination. Pesq. Vet. Bras. 2019, 39, 179-185. [CrossRef]

6.  Zarza, H.; Martinez-Meyer, E.; Suzan, G.; Ceballos, G. Geographic Distribution of Desmodus Rotundus in Mexico under Current
and Future Climate Change Scenarios: Implications for Bovine Paralytic Rabies Infection. Vet. Méx OA 2017, 4. [CrossRef]

7.  Petersen, BW.; Tack, D.M.; Longenberger, A.; Simeone, A.; Moll, M.E.; Deasy, M.P,; Blanton, ].D.; Rupprecht, C.E. Rabies in
Captive Deer, Pennsylvania, USA, 2007-2010. Emerg. Infect. Dis. 2012, 18, 138-141. [CrossRef] [PubMed]

8.  Kim, J.-H.; Hwang, E.-K.; Sohn, H.-J.; Kim, D.-Y,; So, B.-].; Jean, Y.-H. Epidemiological Characteristics of Rabies in South Korea
from 1993 to 2001. Vet. Rec. 2005, 157, 53-56. [CrossRef] [PubMed]

9.  Delpietro, H.A.; Lord, R.D.; Russo, R.G.; Gury-Dhomen, E. Observations of Sylvatic Rabies in Northern Argentina during
Outbreaks of Paralytic Cattle Rabies Transmitted by Vampire Bats (Desmodus Rotundus). J. Wildl. Dis. 2009, 45, 1169-1173.
[CrossRef] [PubMed]

10.  Zhu, H,; Chen, X,; Shao, X.; Ba, H.; Wang, F.; Wang, H.; Yang, Y.; Sun, N.; Ren, J.; Cheng, S.; et al. Characterization of a Virulent
Dog-Originated Rabies Virus Affecting More than Twenty Fallow Deer (Dama Dama) in Inner Mongolia, China. Infect. Genet.
Evol. 2015, 31, 127-134. [CrossRef] [PubMed]

11.  World Health Organization (Ed.) WHO Expert Consultation on Rabies: Third Report; WHO technical report series; World Health
Organization: Geneva, Switzerland, 2018; ISBN 978-92-4-121021-8.

12.  CDC Protocol for Postmortem Diagnosis of Rabies in Animals by Direct Fluorescent Antibody Testing. Available online:
https://www.cdc.gov /rabies/pdf/rabiesdfaspv2.pdf (accessed on 1 July 2021).

13.  Mayes, B.; Rupprecht, C.E. Direct Fluorescent Antibody Test for Rabies Diagnosis. In Current Laboratory Techniques in Rabies

Diagnosis, Research and Prevention, Volume 2; Elsevier: Amsterdam, The Netherlands, 2015; pp. 83-92, ISBN 978-0-12-801919-1.


http://doi.org/10.14737/journal.jahp/2016/4.4.140.144
http://doi.org/10.3390/v12091002
http://www.ncbi.nlm.nih.gov/pubmed/32911766
https://www.who.int/news/item/21-12-2019-mexico-is-free-from-human-rabies-transmitted-by-dogs
https://www.who.int/news/item/21-12-2019-mexico-is-free-from-human-rabies-transmitted-by-dogs
http://www.ncbi.nlm.nih.gov/pubmed/26837525
http://doi.org/10.1590/1678-5150-pvb-6201
http://doi.org/10.21753/vmoa.4.3.390
http://doi.org/10.3201/eid1801.111189
http://www.ncbi.nlm.nih.gov/pubmed/22260956
http://doi.org/10.1136/vr.157.2.53
http://www.ncbi.nlm.nih.gov/pubmed/16006642
http://doi.org/10.7589/0090-3558-45.4.1169
http://www.ncbi.nlm.nih.gov/pubmed/19901391
http://doi.org/10.1016/j.meegid.2014.12.024
http://www.ncbi.nlm.nih.gov/pubmed/25614955
https://www.cdc.gov/rabies/pdf/rabiesdfaspv2.pdf

	Introduction 
	Case Report 
	Discussion 
	References

