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Diptera spp. and Ixodidae spp. can transmit several diseases through their bite, a lot of them are vector-
borne zoonoses that can affect humans who live near dogs. It is knowledge that isolation of reservoirs of
vector-borne diseases helps to presser the transmission and down the prevalence on the diseases. During
the epidemy of SARS-COVID-19 confinement in Spain, owners and dogs were isolated into their homes,
reducing the Potential reservoirs for VBD and giving an awesome opportunity to check how this hypothesis
is true for VBD. Sample of 3135 dogs were tested along 7 years with Quantitative Immunoassay (IFA,
ELISA) and PCR test to detect antibodies and pathogen of main Mediterraneum VBD (Leishmania infantum,
Anaplasma phagocytophilum, Dirofilaria immitis, Babesia canis and Ehrlichia canis), health check, blood test
(hemogram, biochemical, proteinogram).

Results were separated into 2 populations, pre-pandemic tested vs pandemic tested and compared both
groups. We found that the levels of positive dog’s pre-pandemic group were much higher than pandemic
levels.

This study shows that isolation of positive dogs far to healthy dogs and vectors help to low risk of contagious
for other dogs and, most importantly, Humans. This information can help to preserve Public Health and
avoid contagion.

Keywords: Leishmaniasis; Dirofilariasis; Anaplasmosis; Babesiosis; Piroplasm; Ehrlichiosis; Vector Borne
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Background

Five Vector-Borne Diseases (VBD) zoonosis agent are the most

in Spain by now. Both bacteria infect the tick through the feeding [7]
and can infect new subjects when ticks molt and bite again a new
host or pass to a new tick generation by trans-ovarian transmission.

common in Mediterraneum [1] dogs population, two bacteria
(Ehrlichia canis and Anaplasma phagocytophilum), one nematode
(Dirofilaria immitis) and two protozoans (Babesia canis, Leishm ania
infantum). E. canis is transmitted transstadially and intrastadially
only by ticks known “Brown Dog tick” [2,3] Rhipicephalus sanguineus
complex. A. phagocytophilum has only one vector, Ixodes Ricinus
[4,5] but Ehrlichia spp. Has been found in I persulcatus [6], but not

Dirofilaria immitis is one nematode transmitted by several species
[8] of mosquitoes [9] from genera Culex, Aedes, Anopheles and
Ochlerotatus. All filaria have filiform elongated body.

Females produce embryos, the microfilaria, who swim in vascular
system and go to the Diptera mosquitoes bite the vertebrate carrier
and act like secondary host, developing the third stage of the larvae.
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1 or 2 weeks after the bite, the new bite transmits the larvae to a new
host, human or animal. Under the name Babesia canis[10,11] there are
three related subspecies of this Genus, B. canis canis[12], B. canis rossi,
and B. canis vogeli. They are grouped known as “Large Piroplasmids”.
Neither can be identified under microscope observation, the three
subspecies share similar external antigens, so immunoassays do not
distinguish from each other, being necessary PCR test to identify each
one. Truly, Clinical difference is not important for treatment, but it is
a main factor by epidemiologist studies. All of them are transmitted
by the “Hard-Ticks” Dermacentor reticulatus [13,14]. The female tick
bites one carrier host and can transmit the protozoa to a new host
after the molting or directly pass the new tick generation though
trans-ovary transmission, in this way, new immature tick can carry
the parasites since first stage.

Atleast, Leishmania infantum is a flagellated protozoa transmitted
by sandflies in Spain, it has high incidence [15] in Mediterraneum
coast and is a neglected [16,17] zoonosis includes in the EDO [18] list
(obligatory declaration list) in Spain. A lot of dogs are infected by this
parasite displaying symptoms or not [19]. One sandfly female [20]
feeds on a carrier vertebrate, eating amastigote form of L. infantum.
The parasite changes to a promastigote form, stretching the flagella,
and goes to cranial intestine where begging to multiplicate between
intestinal microvilli. New leishmanias migrate to the head where finish
their maturation, and then, flagellum Metacyclic Promastigote can be
inoculated in a new host though sandfly bite 2 weeks after infection.
At the beginning of SARS-COVID-19, Spanish government declared

the state of health alert [21] prohibiting the exit of people from their
homes except in exceptional cases. Because of this, dogs were isolated
at home with their owners providing an exceptional opportunity to
study how dogs’ isolation affects vector-borne diseases transmission.

Methods

This was a retrospective observational study in 1320 dogs that
were selected from the database (5000 initial subjects) of a previous
epidemiological survey which sought to explore the distribution
of canine vector-borne zoonoses in South of Spain. from 3135 dogs
checked in Shelters, Pounds, and clinics from Malaga we selected
dog from homes left in pounds or shelters and dogs from veterinary
clinics and all tests were done under sedation (Table 2).

Different variables were collected from each subject (Tablel)
samples selected were:

1) Blood: Three sets were separated, one set for Malaga
University (UMA), one set for Health Institute Carlos III (ISCIII) in
Madrid and other set for reference laboratory.

The blood was separated into three tubes for each set, one
Heparin-Li, one EDTA and one silicone gel. As well one drop was
affixed onto tree slides to check microfilaria larvae and other parasite
forms. From the UMA copy gel tube, another 4 more drops were
collected to make Lateral-flow test (quick rapid antibodies test [22]).
Serum and blood were sent to reference laboratory to issue for the
performance of different tests (Table 1).

Table 1: DIAGNOSTICAL TEST: blood and tissues where collected and tested in the same day or processed and freeze at -202C (not blood).

DISGNOSIS Anaplasma q o q q a9 . /Tt e
TECHNICS phagocytophilum Leishmania infantum Babesia canis Ehrlichia canis Dirofilaria immitis
SERUM IFA (100%) ELISA(100%) IFA(100%) ELISA(100%)
LATERAL FLOW (10%) - LATERAL FLOW (10%)
BLOOD SMEAR (25%)
SPLEEN and FINE NEEDLE ASPIRATED (FNA)
LYNPHONODES FOR PCR (5+5%) AND MICROSCOPY (100%) DIAGNOSIS
SKIN and SCRAPING FOR PCR (5+5%)
MUCOSES AND MICROSCOPY (100%) DIAGNOSIS
BLOOD FRACTION BLOOD ANALYSIS
Leukocytes, Basophils, Eosinophils, Segment/Nucleated Neutrophils, Monocytes, Immature Neutrophils, Hematocrit,
HAEMOGRAM Erythrocytes, Hemoglobin, Reticulocytes, Platelets, Microscopy Disturbances, Mean Cell Hemoglobin, Mean Corpuscular
Volume, Red cell Distribution Width, Mean Corpuscular Hemoglobin Concentration, Mean Platelet Volume, Reticulocytes
Hemoglobin Concentration
PROTEINOGRAMME Serum Proteins, Total Proteins, Total Globulins, Albumin, Albumin/Globulins, Globulins (Alpha 1-Glob, Alpha 2-Glob,
Betta-Glob, Gamma-Glob)
BIOCHEMISTRY Urea, Creatinine, SDMA, Glucose, Alkaline Phosphatase, GOT (AST), GPT (ALT), Bilirubin, Cholesterol, Triglycerides,
Creatin-Kinase, Phosphorus, Cl, k, Calcium, Na, Na/k
Clinical Lymph-adenomegaly, Digestive sings like Diarrhea or Vomits, Appetite disorders, Polyuria/Polydipsia, Lethargy, Fever,
low Weigh, Mucosal Pallor with or not Ulcer, Exfoliative Dermatitis with or not Ulcer, Nodules, Onychogryphosis,
parameters Blepharitis/ Conjunctivitis, Uveitis, Breathing Difficulty, Exercise Intolerance, Poor Stamina
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Table 2: Sedative drugs used to collect samples. Chemical Drug name are add with the empirical doses and were injected intra-muscular way.

SEDATION IM DRUG DOSE VIA
A) DIZEPAM 0,5 mg/kg INTRAVENOUS
BENZODIAEPINES OR
B) MIDAZOLAM 0,25 mg/kg INTRAVENOUS
PHENOTIAZINES ACEPROMAZINE 0.005-0.04 mg/kg INTRAMUSCULAR
A) XYLACIN 0.2-1 mg/kg INTRAMUSCULAR
ALFA-2-ADRENERGIC OR
B) MEDETOMIDINE 5210 pg/kg INTRAVENOUS
DISSOCIATIVES KETAMINE 25 mg/Kg INTRAVENOUS, 20% WITH NACL ISOTONIC
A) METHADONE 03 a 08 mg INTRAMUSCULAR
OR
OPIATES B) BUPRENORFPHINE \ 10-20 mg/kg INTRAMUSCULAR
OR
C) MORPHINE \ 0.02-0,04 mg/kg INTRAMUSCULAR

The blood was separated into three tubes for each set, one
Heparin-Li, one EDTA and one silicone gel. As well one drop was
affixed onto tree slides to check microfilaria larvae and other parasite
forms. From the UMA copy gel tube, another 4 more drops were
collected to make Lateral-flow test (quick rapid antibodies test [22]).
Serum and blood were sent to reference laboratory to issue for the
performance of different tests (Table 1).

2) Tissues: Three sets were collected as well, for UMA, ISCIII
and reference Laboratory. The tissues selected were:

a) Bone marrow form right Rib-Cartilage edge, by FNA
technique (Table 1) with 21G needle.

b) Lymph-node from popliteus gland, by FNA technique (Table
1) with 21G needle.

c¢)  Mucous Membrane from lips, by Scraping technique (Table
1), with n? 20 Surgical Blade.

d) Skin from internal side of ears, by Scraping technique (Table
1), with n? 20 Surgical Blade.

Samples were entered in a tube with Tris-EDTA buffer solution [23]
until arrival at the university laboratory, where were homogenized
and DNA purified with commercial kit [24] and freeze at -202C before
to send to ISCIII and the other laboratories to keep at -802C. DNA sets
were tested with PCR for L. infantum [25] in ISCIII and B. canis [26]
in Reference laboratory [27]. 5% of the Spleen, lymph-nodes, mucosa,
and skin sampled collected, and mucosa for microscope observation
(Commercial [28] Diff-Quick stain). D. immitis [29] was checked from
blood samples, all with ELISA and Lateral flow techniques and 25%
was checked using simple microscopy technique, one drop of blood
adds with one drop of sterile NaCl 9% physiological [30] serum and
observed directly. An additional 5% were checked with MSD parasite

diagnoses. The data obtained were listed in the statistical Table
and analyzed with Fisher test and also submitted to the analyses of
Correlation of Pearson.

Results

A. phagocytophilum did not get carriers in 2016, as well E. canis
in 2018 and 2022. The parasite most common was L. infantum all the
years and D. immitis was the least represented. A. phagocytophilum
and E. canis obtained similar results (Table 3). Tick borne bacteria
A. phagocytophilum showed a decrease of -5.4% from Pre-pandemic
(Graph 1) to Pandemic years while it in the other bacteria, E. canis,
was -14.6% of decrease. The rate of A. phagocytophilum is smaller
than E. canis based on E. canis of average prevalence is 18,8% in Pre-
pandemic and decreases to 4.8% while A. phagocytophilum begins
with 13,4% and decreases only to 8,0%. A similar process occurs if
we compare B. canis front of A. phagocytophilum (Graph 1), being
B. canis rate -7.5% of decreasing, 22,5% Pre-pandemic to 15,0% of
Pandemic years. Mosquitoes borne diseases, D. immitis virtually has
remained essentially unchanged, being the only parasite who shows
a slight increase (Graph 1), 0.37%. It begins from 1,6% Pre-pandemic
and climbs to just to 2,0% in Pandemic. However, L. infantum persists
over time high prevalence levels (Graph 1), starting with 67,7%
Pre-pandemic and plunging -35.04% of incidence until the 32,6%
in Pandemic. Excluding D. immitis, the remaining diseases showed a
significant reduction since Pandemic Isolated period as we can see in
(Graph 2). Faced with more than one diagnosis technique, based on
an image (Figure 1), laboratorial alterations (Figure 2), Clinical signs
(Figure 3) and Serology (Figure 4). On an additional basis, Blood and
tissues were tested by PCR technique to verification the laboratory
results (Figure 5).
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Table 3: Aggregate results of all years in %.

% SUBJECTS SICK WITH:
YEAR N° SUBJECTS
A. phagocytophilum B. canis E. canis D. immitis L. infantum
2016 210 0 7,62 35,2 1,43 71,9
2017 187 8,56 17,6 39,6 16 57,2
2018 159 15,1 35,8 0 1,89 68,6
2019 196 30,1 28,6 0,51 1,53 73
2020 317 8,83 18 5,05 0,95 26,8
2021 151 9,27 15,9 9,27 1,99 43
2022 100 6 11 0 3 28
AD:7 1320 11,1 19,2 13,6 0,23 52,1

DIFFERENCE PERCENTAGES
PRE-PANDEMIC AND PANDEMIC
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A phagocytophilum B. canis E. canis D immitis L. infantum

Graph 1: Comparison of prevalence levels before (green) and after (blue) Pandemic Isolation and precent of variation (A) in each species.
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Graph 2: Growth Index pre-pandemic and Pandemic for each disease.

Figure 1: Popliteal lymph-node with amastigote form of L. infantum in dog.
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Figure 2: Reference laboratory results example, proteinogram and hemogram from a subject tested with Ehrlichiosis. Data and reference have been
deleted for privacy. Language in Spanish.
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Figure 3: Leishmaniasis in dogs;

A. Lip-mucosa inflammation (Spanish waterdog),
B. Skin nodules in abdomen (mixed 4 months dog, negative serology but positive microscopy identification) and
C. Skin Ulcera (Malinoise with mucocutaneous leishmaniasis).
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Figure 4: Serology results form reference laboratory. Language is Spanish and all owner and dog details have been deleted for privacy.
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Canine Babesia or Theileria sp, by PCR (DNA detection)

Result: Negative

Normal reference ranges:

This test has a sensitivity of 99,9% and a specificity of 100%. Detect any kind of babesia or theileria. "Thelleria annae”
is a small species first detected in dogs in 2000 and is usually diagnosed in smears as "Babesia gibsoni"

Less than 100 parasites / ul: carrier, possibly asymplomalic,

100 to 1,000 parasites / ul: Mild infeclion,

1,000 to 100,000 parasites / ul: Mild or chronic infection, although anemia is common,

Figure 5: Babesia PCR test from blood sample in a dog. Data was deleted for privacy.

Discussion

There are several possible conclusions to be drawn from the results
obtained. First of all is the transmission of vector-borne diseases
can be controlled protecting dogs from the vector, whether isolating
(thus not feasible) or keeping out dogs from vector and this can be
achieved using repellent substances for ticks and mosquitoes using
collar or spot-on for example. If the vector cannot access the dog,
the transmission is severely disrupted. The geographical area of
South of Spain shows an important presence of vectors, mosquitoes,
sandflies and ticks infected with infectious agents, so humans should
be protected from vector. In the case of mosquitoes and sandflies,
using Chemical Repellents (at evening outs), mosquito-nets on doors
and windows, Electrical Devices Repelling at home (that provide
extra-protection to the dogs). About tick, using high-top shoes and
protective clothing in trips to the country, gardens, or parks, sprayed
onto clothes repellent substances.

Adults must comprehensively review the body of kids and elderly
persons after walks in the countryside. property garden should be
often sprayed to kill adults and eggs of vector. The parents should be
careful and teach their kids not to touch animals foreign. Relevant
authorities are obliged to ensure the Public Health so, based on these
results, they should take the necessary steps to protect population
with actions like clean rivers, punctual fumigations, and follow the
measures proposed by WHO [31] and OIE [32,33].

Acknowledgment

FIMABIS, Andalusian Public Foundation for Research in
Biomedicine and Health of Malaga; IBIMA, Biomedical Research
Institute of Malaga

References

1. Sainz A, Roura X, Miré G (2015) Guideline for veterinary practitioners on
canine ehrlichiosis and anaplasmosis in Europe. Parasites Vectors 8: 75.

10.

11.

12.

13.

Santiago Nava, Lorenza Beati, José M Venzal, Marcelo B Labruna, Matias
P ] Szabd, et al. (2018) Rhipicephalus sanguineus Neotype designation,
morphological re-description of all parasitic stages and molecular charac-
terization. Ticks and Tick-borne Diseases 9(6): 1573-1585.

Fourie J], Stanneck D, Luus HG, Beugnet E, Wijnveld M, et al. (2013) Trans-
mission of Ehrlichia canis by Rhipicephalus sanguineus ticks feeding on
dogs and on artificial membranes. Vet Parasitol 197(3-4): 595-603.

Johnson EM, Ewing SA, Barker RW, Fox JC, Crow DW, et al. (1998) Exper-
imental transmission of Ehrlichia canis (Rickettsiales: Ehrlichieae) by
Dermacentor variabilis (Acari: Ixodidae). Vet Parasitol 74(2-4): 277-288.

Medlock JM, Hansford KM, Bormane A, Derdakova M, Estrada Pena A, et al.
(2013) Driving forces for changes in geographical distribution of Ixodes
ricinus ticks in Europe. Parasit Vectors 6: 1.

Movila A, Toderas I, Uspenskaia I, Conovalov ] (2013) Molecular detection
of tick-borne pathogens in Ixodes ricinus from Moldova collected in 1960.
Ticks Tick Borne Dis 4(4): 359-361.

Ash Lawrence R, Thomas C Orihel (2010) Atlas de parasitologia humana.
5a ed. Buenos Aires; Médica Panamericana Print.

Cancrini Gabriella, Gabrielli Simona (2007) Vectors of Dirofilaria nema-
todes: biology, behaviour and host/parasite relationships. Dirofilaria im-
mitis and D repens in dog and cat and human infections p. 48-58.

Fehr ] E, Schnyder M, Joekel D E (2002) Estimated specific antibody-based
true sero-prevalences of canine filariosis in dogs in Central Europe and the
UK. Parasitol Res 121(12): 3671-3680.

Miiller H, Aysul N, Liu Z, Salih D A, Karagenc T, etal. (2010) Development of
a Loop-mediated Isothermal Amplification (LAMP) Assay for Rapid Diag-
nosis of Babesia canis infections. Transboundary and Emerging Diseases
57(1-2): 63-65.

Tabar M D, Francino O, Altet L, Sdnchez A, Ferrer L, et al. (2009) PCR sur-
vey of vectorborne pathogens in dogs living in and around Barcelona, an
area endemic for leishmaniosis. Veterinary Record 164(4): 112-116.

Caccio SM, Antunovic B, Moretti A, Mangili V, Marinculic A, et al. (2002)
Molecular characterisation of Babesia canis canis and Babesia canis vogeli
from naturally infected European dogs. Vet Parasitology 106(4): 285-292.

Zahler M, Gothe R (1997) Risk of new endemic foci of Babesia canis trans-
mitted by Dermacentor reticulatus in Germany. An epidemiological study.
Tieraerztliche Praxis Ausgabe Kleintiere Heimtiere 25(6): 666-670.

Copyright@ : Sandra Lopez Fernandez | Biomed ] Sci & Tech Res | BJSTR. MS.ID.007835.

40889


https://dx.doi.org/10.26717/BJSTR.2023.49.007835
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-015-0649-0
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-015-0649-0
https://pubmed.ncbi.nlm.nih.gov/30100385/
https://pubmed.ncbi.nlm.nih.gov/30100385/
https://pubmed.ncbi.nlm.nih.gov/30100385/
https://pubmed.ncbi.nlm.nih.gov/30100385/
https://pubmed.ncbi.nlm.nih.gov/23962826/
https://pubmed.ncbi.nlm.nih.gov/23962826/
https://pubmed.ncbi.nlm.nih.gov/23962826/
https://pubmed.ncbi.nlm.nih.gov/9561712/
https://pubmed.ncbi.nlm.nih.gov/9561712/
https://pubmed.ncbi.nlm.nih.gov/9561712/
https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-6-1
https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-6-1
https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-6-1
https://www.sciencedirect.com/science/article/abs/pii/S1877959X13000228
https://www.sciencedirect.com/science/article/abs/pii/S1877959X13000228
https://www.sciencedirect.com/science/article/abs/pii/S1877959X13000228
https://www.researchgate.net/publication/292393214_Vectors_of_Dirofilaria_nematodes_Biology_behaviour_and_hostparasite_relationships
https://www.researchgate.net/publication/292393214_Vectors_of_Dirofilaria_nematodes_Biology_behaviour_and_hostparasite_relationships
https://www.researchgate.net/publication/292393214_Vectors_of_Dirofilaria_nematodes_Biology_behaviour_and_hostparasite_relationships
https://pubmed.ncbi.nlm.nih.gov/36260253/
https://pubmed.ncbi.nlm.nih.gov/36260253/
https://pubmed.ncbi.nlm.nih.gov/36260253/
https://pubmed.ncbi.nlm.nih.gov/20537107/
https://pubmed.ncbi.nlm.nih.gov/20537107/
https://pubmed.ncbi.nlm.nih.gov/20537107/
https://pubmed.ncbi.nlm.nih.gov/20537107/
https://pubmed.ncbi.nlm.nih.gov/19168881/
https://pubmed.ncbi.nlm.nih.gov/19168881/
https://pubmed.ncbi.nlm.nih.gov/19168881/
https://pubmed.ncbi.nlm.nih.gov/12079734/
https://pubmed.ncbi.nlm.nih.gov/12079734/
https://pubmed.ncbi.nlm.nih.gov/12079734/
https://pubmed.ncbi.nlm.nih.gov/9459834/
https://pubmed.ncbi.nlm.nih.gov/9459834/
https://pubmed.ncbi.nlm.nih.gov/9459834/

Volume 49- Issue 4

DOI: 10.26717/BJSTR.2023.49.007835

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Solano Gallego L, Trotta M, Carli E, Carcy B, Caldin M, et al. (2008) Babesia
canis canis and Babesia canis vogeli clinicopathological findings and DNA
detection by means of PCR-RFLP in blood from Italian dogs suspected of
tick-borne disease. Veterinary Parasitology 157 (3-4): 211-221.

Lopez Fernandes S (2019) Sustitucién y uso de medicamento de humana
para el tratamiento de leishmania en perros. Farmacéuticos Comunitarios
11(3):13-18.

Dujardin JC, Campino L, Canavate C, Dedet JP, Gradoni L (2008) Spread of
Vector-borne Diseases, and Neglect of Leishmaniasis, Europe. Emerg In-
fect Dis 14(7): 1013-1018.

Ready PD (2010) Leishmaniasis emergence in Europe. Euro Surveill
15(10): 19505.

Astorga R ] (2002) La Rabia: aspectos zoonosicos y de politica sanitaria.
Informacion Veterinaria p. 37-45.

Farifias Guerrero F, Lopez Fernandez S Leishmaniosis: una vision general
de la enfermedad. Clininfectovet p. 2-16.

Ash Lawrence R, Thomas C Orihel (2010) Atlas de parasitologia humana.
(5a Edn.,), Buenos Aires. Médica Panamericana, Print.

Real Decreto 463/2020, de 14 de marzo, por el que se declara el estado de
alarma para la gestion de la situacion de crisis sanitaria ocasionada por el
COVID-19. «BOE» ntiim 67.

3779 RD. Urano-test.
4032GEN-01.

MADO0345_Insert UT Quattro Genérico_TXT-

MFCD00236359 -329770217 BioUltra for molecular biology pH 8.0.
Tris-EDTA buffer solution - pH 8.0. BioUltra for molecular biology TE buf-
fer solution.

ISSN: 2574-1241

DOI: 10.26717/BJSTR.2023.49.007835

Sandra Lopez Fernandez. Biomed ] Sci & Tech Res

NI

This work is licensed under Creative
Commons Attribution 4.0 License

Submission Link: https://biomedres.us/submit-manuscript.php

24.

25.

27.

28.

29.

30.

31.

32.

33.

BIOMEDICAL

RESEARCHES °

B A .

Extraction kit ref 21.137-4196-250 rxns. Speedtools Tissue DNA Ex-
traction kit - Biotools - The leading PCR company.

I Cruz, C Cafiavate, ] M Rubio, M A Morales, C Chicharro, et al. (2002) A
nested polymerase chain reaction (Ln-PCR) for diagnosing and monitor-
ing Leishmania infantum infection in patients co-infected with human im-
munodeficiency virus. Transactions of the Royal Society of Tropical Medi-
cine and Hygiene 96: S185-S189.

. Idexx® Reference Laboratory.

Uranovet® Reference Laboratory.
KUBUS Kit tincion Diff-Quick. Ref CTDQ-250-003.

Gruntmeir ] M, Thompson N M, Long M T (2021) Detection of heartworm
antigen without cross-reactivity to helminths and protozoa following heat
treatment of canine serum. Parasites Vectors 14: 71.

Table: Recoleccion y manipulaciéon de las muestras para el diagndstico
microscopico de las infecciones parasitarias. Manual MSD version para
profesionales.

(2020) Vector-borne diseases. World Health Organization.

https://www.woah.org/en/document/babesiosis-new-or-unusual-oc-
currences/.

0ld Classification of Diseases Notifiable to the OIE - List B. World Organi-
sation for Animal Health.

Assets of Publishing with us

Global archiving of articles
Immediate, unrestricted online access
e Rigorous Peer Review Process

¢ Authors Retain Copyrights

¢ Unique DOI for all articles

https://biomedres.us/

Copyright@ : Sandra Lopez Fernandez | Biomed ] Sci & Tech Res | BJSTR. MS.ID.007835.

40890


https://dx.doi.org/10.26717/BJSTR.2023.49.007835
https://pubmed.ncbi.nlm.nih.gov/18789581/
https://pubmed.ncbi.nlm.nih.gov/18789581/
https://pubmed.ncbi.nlm.nih.gov/18789581/
https://pubmed.ncbi.nlm.nih.gov/18789581/
https://www.farmaceuticoscomunitarios.org/es/journal-article/sustitucion-uso-medicamento-humana-tratamiento-leishmania-perros
https://www.farmaceuticoscomunitarios.org/es/journal-article/sustitucion-uso-medicamento-humana-tratamiento-leishmania-perros
https://www.farmaceuticoscomunitarios.org/es/journal-article/sustitucion-uso-medicamento-humana-tratamiento-leishmania-perros
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2600355/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2600355/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2600355/
https://pubmed.ncbi.nlm.nih.gov/20403308/
https://pubmed.ncbi.nlm.nih.gov/20403308/
https://dialnet.unirioja.es/servlet/articulo?codigo=4613939
https://dialnet.unirioja.es/servlet/articulo?codigo=4613939
https://www.boe.es/buscar/act.php?id=BOE-A-2020-3692
https://www.boe.es/buscar/act.php?id=BOE-A-2020-3692
https://www.boe.es/buscar/act.php?id=BOE-A-2020-3692
https://www.uranovet.com/uploads/imgen/634-mad0345-insert-ut-quattro-generico-txt-4032gen-01.pdf
https://www.uranovet.com/uploads/imgen/634-mad0345-insert-ut-quattro-generico-txt-4032gen-01.pdf
https://www.sigmaaldrich.com/IN/en/product/sial/93283?gclid=EAIaIQobChMIgIeg6fqU_gIVzTArCh2RhA40EAAYASAAEgJEGvD_BwE&gclsrc=aw.ds
https://www.sigmaaldrich.com/IN/en/product/sial/93283?gclid=EAIaIQobChMIgIeg6fqU_gIVzTArCh2RhA40EAAYASAAEgJEGvD_BwE&gclsrc=aw.ds
https://www.sigmaaldrich.com/IN/en/product/sial/93283?gclid=EAIaIQobChMIgIeg6fqU_gIVzTArCh2RhA40EAAYASAAEgJEGvD_BwE&gclsrc=aw.ds
https://pubmed.ncbi.nlm.nih.gov/12055836/
https://pubmed.ncbi.nlm.nih.gov/12055836/
https://pubmed.ncbi.nlm.nih.gov/12055836/
https://pubmed.ncbi.nlm.nih.gov/12055836/
https://pubmed.ncbi.nlm.nih.gov/12055836/
https://www.idexx.com/en/veterinary/reference-laboratories/tests-and-services/
https://www.uranovet.com/en/product/uranotest-felv-fiv
https://www.kubus-sa.com/producto/diff-quick-staining-kit/?lang=en
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-020-04573-6
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-020-04573-6
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-020-04573-6
https://www.msdmanuals.com/es/professional/multimedia/table/recolecci%C3%B3n-y-manipulaci%C3%B3n-de-las-muestras-para-el-diagn%C3%B3stico-microsc%C3%B3pico-de-las-infecciones-parasitarias
https://www.msdmanuals.com/es/professional/multimedia/table/recolecci%C3%B3n-y-manipulaci%C3%B3n-de-las-muestras-para-el-diagn%C3%B3stico-microsc%C3%B3pico-de-las-infecciones-parasitarias
https://www.msdmanuals.com/es/professional/multimedia/table/recolecci%C3%B3n-y-manipulaci%C3%B3n-de-las-muestras-para-el-diagn%C3%B3stico-microsc%C3%B3pico-de-las-infecciones-parasitarias
https://www.who.int/news-room/fact-sheets/detail/vector-borne-diseases
https://www.woah.org/en/what-we-do/animal-health-and-welfare/animal-diseases/old-classification-of-diseases-notifiable-to-the-oie-list-b/
https://www.woah.org/en/what-we-do/animal-health-and-welfare/animal-diseases/old-classification-of-diseases-notifiable-to-the-oie-list-b/
https://dx.doi.org/10.26717/BJSTR.2023.49.007835

