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Abstract:

Maedi-Visna disease (MV) is caused by a retrovirus that affects sheep and causes pneumonic,
nervous, and arthritic conditions and mastitis. Its distribution is cosmopolitan, notifiable, and
endemic in Mexico. An epidemiological study was conducted in sheep farming basins in the
state of Veracruz, Mexico, to determine the seroprevalence of MV and identify its risk factors
and spatial distribution in the state. The sample size was 386 animals in 55 randomly selected
production units (PUs). Blood serum was collected from the ewes, and the diagnosis was
performed in series using two commercial ELISA kits in screening and confirmatory
modalities. The distribution map was constructed with QGIS® version 3.0. The overall
seroprevalence was 9.59 %, the seroprevalence by municipality was 69.23 %, and the
seroprevalence by production unit was 32.14 %. Risk factors were identified as pregnant
ewes, coexistence with other ruminant species, sheep aged 13 to 24 mo, the intensive
production system, animals located in the Totonaca region, and animals from municipalities
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with an altitude of less than 500 m asl and environmental temperature of more than 15 °C
(59 °F).

Keywords: State of Veracruz, Cross-sectional study, Lentivirus, Sheep farming,
Seroepidemiology.

Received: 31/05/2024

Accepted: 27/01/2025

Introduction

The Maedi-Visna (also known as progressive pneumonia of small ruminants) is a viral
pathology caused by a retrovirus that has a worldwide distribution and belongs to the
subclassification of viruses called Lentivirus of Small Ruminants (LvPR)®. Four main routes
of transmission are recognized®: the most frequent is the consumption of infected colostrum
or milk during any period of lactation. The horizontal transmission route by respiratory
aerosols is also of great importance, especially in intensive and semi-intensive production
units, where overcrowding of animals is common; in addition, this type of transmission can
be favored by regional practices such as mixed breeding of sheep with animals of other
species or overcrowding due to climatic or environmental conditions®®. Fecal-oral
transmission also favors the transmission of the causal agent. It has not yet been possible to
isolate the virus in feces; however, it has been possible to experimentally infect young
animals through water contaminated with feces from positive animals. On the other hand, no
evidence of transmission through urine has been found, although the causal agent has been
isolated in samples of kidney medullary tissue from infected animals®.

LvPR infections were first described in Mexico by Adam et al. in 1984®), and since then, it
has been identified in Chiapas, Jalisco, Veracruz(, State of Mexico®, Sonora®, Coahuila,
Nuevo Ledn, and Tamaulipas®®. In the state of Veracruz, sheep production is developed
mainly as an activity for family consumption without appropriate hygiene measures,
biosafety, or veterinary advice; therefore, this study aimed to determine the presence of MV
in PUs in the state of Veracruz, Mexico.

Materials and methods

A cross-sectional, multistage, stratified study was carried out. The sample size, calculated
with the WinEpi online software for a population of approximately 462,000 sheep, consisted
of 386 animals. Blood samples were collected by venipuncture in tubes without anticoagulant
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in order to obtain serum and perform an indirect enzyme-linked immunosorbent assay
(ELISA) with IDEXX® commercial kits: CHEKIT CAEV/MVV for the screening test and
CAEV/MVV VERIFICATION as the confirmatory test. Samples were collected between
December 2014 and December 2015 in 13 municipalities in the state of Veracruz, comprised
within three zones of the state that are representative of the state's sheep farming:

1) Region 111, Totonacapan, has an altitude that ranges between 10 and 740 m asl, depending
on the municipality, a temperature of 20 to 26 °C, and an annual rainfall of 1,000 to 1,500
mm. In this region, the municipalities of Coatzintla, Gutiérrez Zamora, Papantla, and
Tihuatlan were selected.

2) Region V, Capital, is located at an altitude ranging between 260 and 2,400 m asl, with a
temperature of 10 to 25 °C and an annual rainfall of 400 to 2,000 mm; in this region, the
municipalities of Altotonga, Emiliano Zapata, Jalacingo, Perote, and Ayahualulco were
selected.

3) Region IX, Los Tuxtlas, has an altitude ranging between 10 and 340 m asl, a temperature
of 23 to 25 °C, and an annual rainfall of 1,800 to 2,000 mm; in this region the municipalities
of Catemaco, San Andrés Tuxtla, Santiago Tuxtla, and Angel R. Cabada were utilized.

A survey was also conducted to gather information about management and PU in order to
identify risk factors. Each PU was georeferenced with a GPS device to establish the
distribution of MV in the municipalities considered in this study.

The online statistical software Vassarstats (http://www.vassarstats.net/) was used to calculate
seropositivities, 95% confidence intervals, and odds ratios for the different variables as
proposed by Thrusfield. The significance value was set at 0.05.

Results

Of the 386 animals sampled, 37 were ELISA positive; thus, the overall seropositivity was
9.5% (Table 1). Likewise, seropositive animals were identified in 9 of the 13 municipalities
where samples were collected and in 18 of the 56 herds from which animals were bled, and
the seropositivity was 69.2 % and 32.1 %, respectively.

93



Rev Mex Cienc Pecu 2025;16(Supl 4):91-103

Table 1: Maedi-Visna seropositivity in sheep from the state of Veracruz, Mexico

Seropositivity ~ Samples Seropositive Seropositive 959%Cl

(n) (n) (%)
Overall 386 37 9.5 6.9 - 13.0
By municipality 13 9 69.2 38.8-89.6
By herd 56 18 32.1 20.6 - 46.0

95%Cl= 95% confidence interval.

According to their productive stage, pregnant ewes exhibited a seropositivity with a higher
odds ratio than that of empty ewes (P<0.05) (Table 2). The other groups considered had
higher seropositivity and odds ratios, but the values were not significant.

Table 2: Maedi-Visna seropositivity in sheep from the state of Veracruz, Mexico, by sex
and productive stage

Productive stage  Total Seropositive 95%Cl OR
(n) (n) (%) P value

Open 131 7 5.3 23-11.1 1.0 -
Yearling 17 2 11.7 2.0-37.7 2.36 0.27
Pregnant 125 15 12.0 7.1-19.3 241 0.04
Lactating 24 4 16.6 5.4-38.1 3.37 0.07
Weaned 5 1 20.0 1.05-70.1 4.42 0.26
Sire 84 8 9.5 44-184 1.86 0.18

95%Cl = 95% confidence interval. OR= odds ratio.

When analyzing Maedi-Visna seropositivity according to the characteristics of the animals
and their management, it was found that in herds where there is no coexistence with other
animals, in this case only goats, the seropositivity and odds ratios were lower. Similarly, ewes
managed in a semi-intensive system exhibited lower seropositivity than those raised in stalls
or those kept in pastures. Interestingly, older animals exhibited a lower seropositivity than
other age groups. The seropositivity determined among males was similar to that determined
in females (Table 3).
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Table 3: Maedi-Visna seropositivity in sheep in the state of Veracruz, Mexico, as a
function of animal characteristics and management
Variable Total(n) SP(n) SP (%) 95%Cl OR P value

Coexistence with other ruminants:
No 280 16 5.7 34-9.2 1.0 -
Yes 106 21 19.8 12.9-28.9 4.07 0.00007

Production system:

Semi- 128 7 5.4 24-11.3 1.0 -
intensive

Grazing 220 22 10.0 6.5-14.9 1.92 0.09
Stabled 38 8 215 10.1-37.7 4.61 0.007

Age range (months):

6-12 73 6 8.2 33-174 1.46 0.35
13-24 94 14 14.8 8.6-24.0 2.85 0.02
25-36 98 10 10.2 52-183 1.85 0.16
>36 121 7 5.7 25-11.9 1.0 -
Sex:

Male 84 8 9.5 44-18.4 1.0 -
Female 302 29 9.6 6.6 - 13.6 1.0 0.58

SP= seropositive; 950,Cl= 95% confidence interval, OR= odds ratio.

When considering the effect of some geographical and climatic factors on Maedi-Visna
seropositivity, a higher frequency was observed in the Totonaca region than in the capital. It
was also observed that there is a greater chance of finding seropositive animals at altitudes
below 500 m asl than at other altitudes. The climate also seems to exert some influence, since
seropositivity is higher in localities where the mean annual temperature exceeds 15 °C and
where the mean annual rainfall exceeds 500 mm.
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Table 4: Maedi-Visna seropositivity in sheep from the state of Veracruz, Mexico, as a
function of geographic and climatic factors

Variable  Total (n) SP (n) SP (%) *9506Cl OR P value
Region:
Capital 165 7 4.2 1.8-8.8 1.0 -
Los Tuxtlas 153 12 7.8 4.3-13.6 1.92 0.13
Totonaca 68 18 26.4 16.4-38.7 813 0.000003
Altitude, m:
<500 197 30 15.2 106-211 3.72 0.0008
501-1000 37 0 0 0-11.7 - -
>1001 152 7 4.6 20-9.6 1.0 -

Annual temperature, °C:
10-15 152 7 4.6 2.0-9.6 1.0 -
>16 234 30 12.8 89-179 3.04 0.004

Annual rainfall, mm:

<500 79 2 2.5 0.4-96 1.0 -

501-1000 77 10 12.9 6.7 -23.0 5.37 0.018
1001-1500 85 9 10.5 5.2-19.6 4.56 0.037
>1501 145 16 11.0 6.6-17.5 4.77 0.018

SP= seropositivity; 95%Cl= 95% confidence interval; OR= odds ratio.

Only in three of the municipalities included in the study were no positive animals identified.
However, they belong to different regions and exhibit different Maedi-Visna seropositivity.
Figure 1 shows the distribution of the municipalities, and Table 5 shows the descriptive
analysis.
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Figure 1: Localization and seropositivity to Maedi-Visna in sheep from tested
municipalities in the state of Veracruz, Mexico
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The seropositive animals were found in 9 of the 13 sampled municipalities, which are located
within the three regions considered in this study. The Maedi-Visna virus was found in sheep
in the three main sheep-producing areas of the state of Veracruz, although, except for the
municipality of Gutiérrez Zamora, the seropositivity rate in the municipalities was less than
25 % (Table 5).
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Table 5: Maedi-Visna seropositivity by municipality in sheep in the state of Veracruz,

Mexico
Municipality Total (n) SP(n) SP (%) 95%ClI OR P value
Gutiérrez Zamora 13 11 84.6 53.7-97.2 107.25  0.0000005
Tihuatlan 16 4 25.0 8.3-525 6.5 0.046
Papantla 32 3 9.3 24-26.1 2.01 0.38
Coatzintla 7 0 0.0 0-439 - -
Jalacingo 36 3 8.3 2.1-235 1.77 0.437
Altotonga 37 2 5.4 0.4-19.5 1.11 0.652
Ayahualulco 41 2 4.8 08-17.4 1.0 -
Perote 38 0 0.0 0-114 - -
Emiliano Zapata 37 0 0.0 0-11.7 - -
Angel R. Cabada 38 6 15.7 6.5-31.9  3.65 0.108
Catemaco 32 4 12.5 4.0-29.8 2.78 0.227
San Andres Tuxtla 27 2 7.4 1.2-25.8 1.56 0.522
Santiago Tuxtla 32 0 0.0 0-13.3 - -

SP= seropositivity; 9s%Cl= 95% confidence interval; OR= odds ratio.

Discussion

Of the 386 ewes sampled, 37 were found to be seropositive for Maedi-Visna, resulting in an
overall seropositivity of 9.5 %. This proves the presence of this agent in sheep in the state of
Veracruz, since, according to information provided by the producers, the animals were born
within the flocks, or were acquired in nearby localities or municipalities. This identification
Is important because epidemiological information on lentivirus in small ruminants in Mexico
is scarce(1%, and the state of Veracruz is the third largest sheep producer in the country®?,
The overall seropositivity obtained in this study was lower than the 25.4 % reported in sheep
in northeastern Mexico?. However, this research only considered sheep, goats, or mixed
flocks as a management variable; therefore, it is not possible to infer whether this difference
can be attributed to other variables. In this sense, it is necessary to better understand the
specific characteristics in the herds that promote the viability and dispersion of the agent,
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since control programs must be precise and adapted to the conditions of each PU®3), On the
other hand, it was possible to identify seropositive animals in several municipalities located
in the three study regions (Figure 1), so the Maedi-Visna virus may be assumed to be endemic
and widely distributed in Veracruz, with the municipalities of Tihuatlan and Gutiérrez
Zamora being the most severely affected; these are located in the Totonaca region, in the
north of the state, which exhibited the highest seropositivity, possibly due to the intensive
production systems that predominate in that region, and showed a higher seropositivity to
MYV than other production systems, such as pasture or semi-intensive grazing. In this regard,
it has been established that this type of management predisposes the spread of the MV
virus?419 as a consequence of permanent overcrowding and poor ventilation, which favor
the propagation of aerosols; it is therefore advisable to implement management alternatives
to prevent herd infection.

In extensive production systems, seropositivity was 10%, which is explained by the fact that
the risk of contagion decreases because animals tend to graze in search of food in a larger
space and interact less with each other®%, Given that this type of extensive management
predominates in the sheep-producing areas of Veracruz, this could be favorable to reduce the
potential impact of MV in other states where the concentration of sheep in reduced spaces is
prevalent. Although a lower seropositivity was determined in semi-intensive PU, it cannot
be concluded that there is a relationship between this kind of management and a lower risk
of infection, given the characteristics of the agent and the number of PU that develop this
system and were selected to be included in this research.

On the other hand, a seropositivity of 12 % was determined in pregnant females, and the
intrauterine and transplacental routes have been suggested as possible important routes of
transmission of the causal agent of MV\; since females used as breeders tend to remain for
considerable periods in the PU, they have a high capacity to infect offspring and to maintain
the agent in the herds. Likewise, the presence of seropositivity in lactating lambs and weaned
animals poses a risk of dissemination of the agent because the route through infected
colostrum or milk is considered the most important for the spread of the virus®. In this
sense, lambs represent a source of distribution among other PUs or localities, given that,
although some of them are used for consumption at an early age, others are traded for
breeding stock or exchanged as studs between producers, and the worldwide distribution of
MV is attributed to the uncontrolled movement of animals®”. In addition, infection of
breeding females and lambs is implicated in direct losses caused by the MV virus: according
to a review by Azevedo et al®®, decreased productivity is a consequence of reduced milk
production, lactation period and life span, as well as of predisposition to bacterial infections
in the mammary gland. Eight sires were also identified as seropositive for the agent in this
study; due to their zootechnical function, these animals remain for years in the PU and can
carry and transmit the infection during their long productive life. This point is of utmost
relevance, given that it has been established that one of the effective measures to prevent the

99



Rev Mex Cienc Pecu 2025;16(Supl 4):91-103

spread of the virus is that sires for mating or semen collection must be confirmed as free of
MV(19),

A higher seropositivity was identified in sheep from the Totonaca region than in those from
the other two regions sampled; this may be related to two variables that were consistently
identified in the PU of the region: the intensive production system and the climatic
characteristics of altitude and ambient temperature of the region.

Coexistence with other species was identified as a risk factor (P=0.0007), in this particular
case with goats, because goats can become infected and eliminate the agent through their
milk®@®. Therefore, it is of utmost importance to encourage producers to separate the species
or adequately clean common areas in order to reduce the risk.

Finally, it should be noted that infection can occur regardless of the management or the
zootechnical purpose of the ewes®V; moreover, MV is currently included in Group III:
Endemic Diseases and Pests of Mandatory Monthly Notification in Mexico®@?. It is therefore
considered a lower epidemiological and economic risk; notwithstanding, in the absence of
further research and periodic and constant surveillance campaigns, MV could be an
underestimated issue for Mexican sheep production. Therefore, although antibodies against
the agent were detected in the present study, direct identification of the agent with other
diagnostic techniques —namely, isolation, immunofluorescence, immunohistochemistry, or
molecular tests— would be relevant today both in Veracruz and in other Mexican states.

Conclusions and implications

Serological evidence of the presence of the MV virus was found in sheep from the Totonaca,
Capital and Los Tuxtlas regions in the state of Veracruz, and so were various conditions that
could favor endemicity, dissemination of the causal agent, and infection within the flocks,
potentially causing considerable productive losses and economic impact. Although more
specific studies are needed to establish this impact, it is advisable to promote adequate
management practices among sheep producers in the state to avoid the spread of not only of
the MV virus but also other infections that impair sheep production. Collaboration between
producer associations, veterinarians, and government agencies is essential to implement
monitoring campaigns and efficient control measures for the benefit of sheep producers.

Acknowledgements
The authors are grateful to the sheep producers in the state of Veracruz who collaborated in

this research for their willingness and support for the elaboration of this study; to Fundacion
Produce Veracruz (FUNPROVER) for financing the project “Comprehensive study of the

100



Rev Mex Cienc Pecu 2025;16(Supl 4):91-103

main etiological agents affecting small ruminants”, and to the Faculty of Veterinary Medicine
and Animal Husbandry of Universidad Veracruzana for the facilities granted.

Conflict of interest

The authors declare that they have no conflict of interest.

Literature cited:

1.

Kalogianni Al, Bossis I, Ekateriniadou LV, Gelasakis Al. Etiology, epizootiology and
control of Maedi-Visna in dairy sheep: a review. Animals 2020;10(4):616.
https://doi.org/10.3390/ani10040616.

Alba A, Allepuz A, Serrano E, Casal J. Seroprevalence and spatial distribution of Maedi-
Visna virus and pestiviruses in Catalonia (Spain). Small Ruminant Res 2008;78:80-86.
https://doi.org/10.1016/j.smallrumres.2008.05.004.

Leginagoikoa de la Arena |. Epidemiologia y diagnostico de la infeccion por el virus
Maedi Visna en diferentes sistemas de explotacion ovinos espafioles [tesis doctoral].
Ledn: Universidad de Leon; 2011. https://doi.org/10.18002/10612/1621.

Lago RN. Maedi Visna en el ganado ovino de carne de Galicia: analisis de factores de
riesgo como aproximacion a su control [tesis doctoral]. Lugo: Universidad de Santiago
de Compostela; 2012. http://hdl.handle.net/10347/7238.

Pérez M, Biescas E, De Andrés X, Leginagoikoa |, Salazar E, Berriatua E, et al.
Visna/Maedi virus serology in sheep: survey, risk factors and implementation of a
successful control programme in Aragon (Spain). Vet J 2010;186(2):221-225.
https://doi.org/10.1016/j.tvjl.2009.07.031

Adams DS, Oliver RE, Ameghino E, DeMartini JC, Verwoerd DW, Houwers DJ,
McGuire TC. Global survey of serological evidence of caprine arthritis-encephalitis
virus infection. Vet Rec 1984;115(19):493-495. https://doi.org/10.1136/vr.115.19.493.

Sanchez JH, Martinez HA, Garcia MM, Garrido G, Gomez L, Aguilar JA, Ramirez H.
The presence of small ruminant lentiviruses in Mexican Pelibuey sheep.
Theriogenology. 2016;86(8):1953-1957.
https://doi.org/10.1016/j.theriogenology.2016.06.017.

Arcila LG, Martinez RHA, Tértora PJ. Deteccion de anticuerpos contra lentivirus de
pequefios rumiantes en fetos ovinos y caprinos. Vet Méx 2012;43(1):9-15.

Borquez CMY, Hernandez ChJF, Armenta LB, Cedillo CJR, Molina BRM. Ovine
progressive pneumonia: Diagnosis and seroprevalence in the South of Sonora, Mexico.
Case Rep Vet Med 2021; Article ID 6623888, https://doi.org/10.1155/2021/6623888.

101


https://doi.org/10.3390/ani10040616
https://doi.org/10.1016/j.smallrumres.2008.05.004
https://doi.org/10.18002/10612/1621
http://hdl.handle.net/10347/7238
https://doi.org/10.1016/j.tvjl.2009.07.031
https://doi.org/10.1136/vr.115.19.493
https://doi.org/10.1016/j.theriogenology.2016.06.017
https://doi.org/10.1155/2021/6623888

Rev Mex Cienc Pecu 2025;16(Supl 4):91-103

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ledezma TR, Segura CJC, Chavez SJF, Rodriguez GAJ, Cedillo RS, Moreno DG,
Avalos RR. Risk factors associated with lentivirus seroprevalence in sheep and goat
herds from northeastern Mexico. Rev Mex Cienc Pecu 2022;13(4):995-1008.
https://doi.org/10.22319/rmcp.v13i4.6006.

Thrusfield MV. Veterinary epidemiology. third ed. Oxford: Blackwell Science Ltd;
2007.

SIAP. Servicio de Informacion Agroalimentaria y Pesquera. Ovino. Poblacidn ganadera
2014-2023. México. 2024. https://nube.siap.gob.mx/poblacion_ganadera/.

Illius AW, Lievaart-Peterson K, McNeilly TN, Savill NJ. Epidemiology and control of
Maedi-Visna virus: Curing the flock. PL0oS One 2020;15(9);e0238781.
https://doi.org/10.1371/journal. pone.0238781.

Rojas R, Aldana F, Barroeta L, Chirinos C, Gamarra Y, Pérez R, Vargas F.
Seropositividad al virus de encefalitis artritis caprina (CAE) y Maedi Visna (VM) en
ovinos y caprinos de explotaciones semi-intensivas y extensivas del estado Lara,
Venezuela. Rev Invest Vet Perd 2021;32(5):e17779.
http://dx.doi.org/10.15381/rivep.v32i5.17779.

Bojar W, Junkuszew A, Dudko P, Olech M, Olesinski Z, Gruszecki T, et al. Risk factors
associated with small-ruminant lentiviruses in sheepfold buildings. Ann Agric Environ
Med 2018;25(3):383-387. http://dx.doi.org/10.26444/aaem/92149.

Peterhans E, Greenland T, Badiola J, Harkiss G, Bertoni G, Amorena B, et al. Routes of
transmission and consequences of small ruminant lentiviruses (SRLVSs) infection and
eradication schemes. Vet Res 2004;35:257-274.
http://dx.doi.org/10.1051/vetres:2004014.

Villagra-Blanco R, Dolz G, Sol6rzano-Morales A, Alfaro A, Montero-Caballero D,
Romero-Zufiga JJ. Presence of Maedi-Visna in Costa Rican sheep flocks. Small
Ruminant Res 2015;124:132-136. https://doi.org/10.1016/j.smallrumres.2015.01.010.

Azevedo DAA, dos Santos VWS, Sousa ALM, Peixoto RM, Pinheiro RR, Andrioli A,
Teixeira MFS. Small ruminant lentiviruses: economic and productive losses,
consequences of the disease. Arq Inst Biol 2017;84: e0552016.
https://doi.org/10.1590/1808-1657000552016.

Cortez-Romero C, Pellerin JL, Ali-Al-Ahmad MZ, Chebloune Y, Gallegos-Sanchez J,
Lamara A, et al. The risk of small ruminant lentivirus (SRLV) transmission with
reproductive biotechnologies: State-of-the-art review. Theriogenology 2013;79:1-9.
https://doi.org/10.1016/j.theriogenology.2012.09.021.

102


https://doi.org/10.22319/rmcp.v13i4.6006
file:///C:/Users/Dr.%20Oscar%20Rodriguez/Documents/Dr.%20Oscar%20Rodriguez/Documentos/Mas/Nora/UV/SIAP.%20Servicio%20de%20Información%20Agroalimentaria%20y%20Pesquera.%20Ovino.%20Población%20ganadera%202014-2023.%20México.%202024.%20https:/nube.siap.gob.mx/poblacion_ganadera/
file:///C:/Users/Dr.%20Oscar%20Rodriguez/Documents/Dr.%20Oscar%20Rodriguez/Documentos/Mas/Nora/UV/SIAP.%20Servicio%20de%20Información%20Agroalimentaria%20y%20Pesquera.%20Ovino.%20Población%20ganadera%202014-2023.%20México.%202024.%20https:/nube.siap.gob.mx/poblacion_ganadera/
https://doi.org/10.1371/journal.%20pone.0238781
http://dx.doi.org/10.15381/rivep.v32i5.17779
http://dx.doi.org/10.26444/aaem/92149
http://dx.doi.org/10.1051/vetres:2004014
https://doi.org/10.1016/j.smallrumres.2015.01.010
https://doi.org/10.1590/1808-1657000552016
https://doi.org/10.1016/j.theriogenology.2012.09.021

Rev Mex Cienc Pecu 2025;16(Supl 4):91-103

20. Yadav HS, Neha VK, Singh V, Kumar P. Detection of Maedi Visna Virus (MVV) in

21.

22.

milk samples of Indian goats. Intern J Adv Bioch Res 2024;SP-8(1):143-145.
https://doi.org/10.33545/26174693.2024.v8.i1Sc.356.

Vargens ML, de Sa Prazeres MPC, de Jesus Barros R, Cavalcante ECC, Cavalcante
ACL, Torres MAO, Chaves DP. Prevalence and risk factors associated with Maedi-
Visna infection in sheep in the State of Maranhdo, Brazil. Res Soc Devel
2021;10(5),e2210514440. http://dx.doi.org/10.33448/rsd-v10i5.14440.

SADER. Secretaria de Agricultura y Desarrollo Rural. ACUERDO mediante el cual se
dan a conocer en los Estados Unidos Mexicanos las enfermedades y plagas exéticas y
endémicas de notificacion obligatoria de los animales terrestres y acuéticos. Diario
Oficial de la Federacion del 29 de noviembre de 2018. Meéxico. 2018.
https://dof.gob.mx/nota_detalle.php?codigo=5545304&fecha=29/11/2018#gsc.tab=0.

103


https://doi.org/10.33545/26174693.2024.v8.i1Sc.356
http://dx.doi.org/10.33448/rsd-v10i5.14440
https://dof.gob.mx/nota_detalle.php?codigo=5545304&fecha=29/11/2018#gsc.tab=0

