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Abstract

Lice are obligate ectoparasites of birds and mammals with specialized mouthparts adapted to feed on the blood or
other body tissues of their respective hosts. The registry of parasites that can cause economic and health impacts on
the buffalo herd of the country is of utmostimportance. In the present study, we report the first record of Hoematopinus
tuberculatus parasitizing buffalo in the municipality of Autazes, Amazonas, Brazil. The study was conducted in a rural
private area located on the banks of the Parana Madeirinha River. Twelve specimens were collected and identified
as H. tuberculatus, comprising five females, six males, and one third instar nymph. The lice were observed on females
buffalo during milking; however, the greatest abundance was found on calves, in the neck, back, and loin regions.
There was no visible DNA amplification on agarose gel for the samples tested. However, the record of this louse species
parasitizing on buffaloes in the region highlights the potential for epizootic outbreaks to occur in the area.

Keywords: Lice, Amazon, rainy season, calf, DNA amplification.

Resumo

Piolhos sdo ectoparasitas obrigatérios de aves e mamiferos, possuindo pecas bucais adaptadas para se alimentar
do sangue ou de outros tecidos do corpo de seus respectivos hospedeiros. O registro de parasitas que possam
ocasionar prejuizos econdémicos e sanitarios no rebanho bubalino do pais é de suma importancia e, por este
motivo, no presente estudo foi relatado o primeiro registro de Haematopinus tuberculatus parasitando bufalo, no
municipio de Autazes, Amazonas, Brasil. O estudo foi realizado em uma propriedade rural, localizada as margens
do Rio Parana Madeirinha. Foram coletados doze espécimes, identificados como H. tuberculatus, representados
por cinco fémeas, seis machos e uma ninfa de terceiro estadio. Os piolhos foram visualizados em bufalas fémeas
durante ordenha, entretanto a maior abundancia foi coletada nos bezerros, na regido do pescoco, dorso e lombo.
N&o houve amplificacdo de DNA visivel em gel de agarose para as amostras testadas. Contudo, o registro dessa
espécie de piolho parasitando bufalos no estado serve de alerta, pois surtos epizo6ticos podem ocorrer na regiao.
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Lice occourrence in buffalo in Amazonas

Lice are insects that belong to the order Psocodea, a taxonomic group that currently encompasses the ancient
orders Psocoptera and Phthiraptera (Silva-Neto et al., 2024). They are obligatory ectoparasites of birds and mammals,
possessing specialized mouthparts adapted to feed on the blood or other body tissues of their respective hosts,
with the majority being permanent parasites, completing their entire biological cycle on the host, unable to survive
outside it (Silva-Neto et al., 2024).

Among the wide variety of parasites that can affect the health and well-being of buffaloes (Bubalus bubalis)
in Brazil, Haematopinus tuberculatus (Burmeister, 1839), from the Haematopinidae family is the most commonly
found louse in the country's buffalo herds (Lau, 1993). This species has been recorded in other regions, such as
the states of Rio Grande do Sul (Damé, 2019), Minas Gerais (Bastianetto & Leite, 2005), Sdo Paulo (Carvalho, 2014),
Rio de Janeiro (Corréa et al., 2012), Maranhao (Figueiredo et al., 2013), Pernambuco (Santos et al., 2010) and for
the northern region (Amazon biome), in the states of Amapa (Barbosa et al., 2010), Para (Lau, 1993; Batista et al.,
2018) and Ronddnia (Pinto et al., 1994).

This louse most commonly affects calves due to the abundant long hair in this age group, which facilitates the
louse’s movement and adherence to the host's body. Its hematophagic habit causes blood loss, and its movement
over the hair leads to itching, causing ulcers, favoring secondary infections, which can even lead to the animal's
death (Chaudhuri & Kumar, 1961). Itis also reported as a potential vector of pathogenic agents such as Anaplasma
marginale (Silva et al., 2013). Although its association with Rickettsia is unknown, this bacterium has already been
detected in Haematopinus eurysternus parasitizing cattle in Hungary and Haematopinus suis parasitizing pigs in
Argentina (Hornok et al., 2010; Ruiz et al., 2021).

A high infestation of H. tuberculatus in a buffalo herd can cause a deficit of around 30kg of live weight per animal
over a period of six months. Although its impact on milk production has not yet been estimated, it is generally
known that the association of these ectoparasites with their vertebrate hosts directly affects the overall productivity
of the herd (Lau, 1993).

Buffalo farming in Brazil holds a prominent position on the world stage, with 1,598,268 registered animals (IBGE,
2022). Parais the largest producer in the country, with 644,672 animals. The Marajé Archipelago is the main center
of buffalo production in the region. Amapa has 312,355 buffaloes, and the state of Sdo Paulo has the third-largest
herd, with 122,766 heads (IBGE, 2022).

Amazonas holds fourth place in the national ranking with 113,557 buffaloes, with the municipality of Autazes
being the largest breeder in the state, with a herd of 45,572 animals (IBGE, 2022). Popularly known as the land
of milk and a pioneer in the country in the form of “floating cheese factories” with State Inspection Service, it is
responsible for supplying the capital of Amazonas with the production of coalho-type buffalo cheese, fresh minas,
and mozzarella (IDAM, 2015).

The municipalities of Itacoatiara, Nova Olinda do Norte, and Careiro da Varzea make up the largest dairy basin in
the state of Amazonas, together with the municipality of Autazes, which is currently the largest producer of bovine
and buffalo milk (IBGE, 2022). In 2017, it was considered the municipality with the largest buffalo milk production
in Brazil, with 9.3 million liters (IBGE, 2017).

Given this scenario, it is extremely important to record the occurrence of parasites that can cause economic and
health losses in the country’s buffalo herd. Such records will help to understand their prevalence and geographic
dispersion patterns. Therefore, in this study, we report the first record of H. tuberculatus parasitizing buffalo in the
municipality of Autazes, state of Amazonas, Brazil.

The municipality of Autazes is located in the metropolitan region of Manaus, in the state of Amazonas. It is
characterized by several rivers and lakes, and features a humid tropical climate (Type Af), according to the K&ppen
classification. It is located at an altitude of approximately 23m, with temperatures ranging from 24 °C to 34 °C, and
experiences precipitation throughout the year (Weatherspark, 2024).

The study was conducted on a rural property (03°50'59” S 59°39'28" W) located on the banks of the Parana
Madeirinha River. The property encompasses floodplain ecosystems, igap6 forest, and dense terra firma rainforest,
with pastures mainly composed of grasses like Brachiaria humidicula and Brachiaria mutica. The herd comprises
48 buffaloes, specifically of the Mediterranean and Jafarabadi breeds (Figure 1).

A preliminary inspection was carried out on the lactating buffalo herd at the property, and subsequently, a systematic
manual collection was conducted randomly with the aid of entomological forceps. The lice specimens were carefully placed
in 1.5 mL microtubes containing absolute ethanol and duly labeled. After the collection, the samples were transported
to the Urban Systematic and Forensic Entomology Laboratory of the National Institute for Amazonian Research.
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Figure 1. Cowboy milking buffalo in the corral (A); Buffalo herd on the farm (Amazon biome) in a floodplain area (B).

For species-level identification, the insect specimens were mounted on a slide with Canada balsam following
identification keys (Werneck, 1936). Images of specimens were obtained with a Leica DFC500 digital camera
coupled to a Leica M205c stereoscopic microscope, connected to a computer with the Leica Application Suite LAS
V3.6 software, which includes a self-assembly module. Following identification, the lice specimens were stored in
a microtube containing absolute ethanol for subsequent molecular biology analyses.

DNA samples from lice were individually obtained from each specimen using an extraction protocol with
guanidine isothiocyanate and phenol, as described by Sangioni et al. (2005) and modified by Matrone et al.
(2009). The samples were quantified and diluted to a final concentration between 20 and 30 ng/uL.
Two polymerase chain reactions (PCRs) were performed for each specimen: one aiming to amplify fragments
of the gltA genes, of 401 base pairs (bp), specific for the Rickettsia genus, and another targeting a 360 bp
fragment of 765 rRNA with primers specific for the Anaplasmataceae family. The primers to amplify gltA were
CS78 5'- GCAAGTATCGGTGAGGATGTAAT-3"and CS322 5'- GCTTCCTTAAAATTCAATAAATCAGGAT-3' (Labruna etal.,
2004). For 16S rRNA amplification, the primers used were GE2 5- GTTAGTGGCAGACGGGTGAGT-3" and GE3 5'-
TATAGGTACCGTCATTATCTTCCCTAT-3' (Breitschwerdt et al., 1998). PCR products were visualized on a 1.5%
agarose gel.

Twelve lice specimens were collected for the first time in the state of Amazonas during the region’s rainy season
(January 2022). The specimens, comprising five females, six males, and a third nymph stage, were collected from
the corral of a rural property and were identified as Haematopinus tuberculatus (Figure 2).

Haematopinus tuberculatus is a common species in buffalo farms, having already been recorded in other regions
of the country; however, most studies are restricted to the north and southeast regions, as these regions have the
concentration of the largest number of buffaloes.

In the present study, lice were observed on females buffalo during milking; however, the greatest abundance was
collected from calves. This finding corroborates the results of Chaudhuri & Kumar (1961), who also demonstrated
that calves are more susceptible to higher infestations of these parasites. Their coats are more evident than in
adult animals, facilitating the parasite’s movement and adherence to the host.

The lice were predominantly observed on the neck, back, and loins, corroborating the findings from previous
studies of Figueiredo et al. (2013) in Maranhdo and Batista et al. (2018) in Para, where preferences for similar
anatomical regions had been observed. This behavior in the present study may be attributed to the fact that these
areas are more exposed to the water’s surface during the thermoregulation of buffaloes, which may be associated
with greater hair accumulation in these areas.

There was no visible DNA amplification in agarose gel for the samples tested for the gltA and 76S rRNA gene
fragments of Anaplasmataceae, indicating that no lice were associated with Rickettsia, Anaplasma, and Ehrlichia.
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Figure 2. Microphotograph of Haematopinus tuberculatus. Male dorsal view (A); Male ventral view (B); Female dorsal view (C);
Female ventral view (D).

The lack of studies on the prevalence of parasites of veterinary importance in the buffalo herd and the record of a
new species of louse parasitizing buffaloes in the state serve as a caution to breeders and veterinarians. The potential
probability of epizootic outbreaks influenced by this ectoparasite in an economically crucial region for dairy farming
emphasizes the utmost need and importance of efficient monitoring and surveillance entomological practices.

Acknowledgements

This study was funded by Fundacdo de Amparo a Pesquisa do Estado do Amazonas - FAPEAM (POSGRAD/
FAPEAM), Coordenacdo de Aperfeicoamento de Pessoal de Nivel Superior (CAPES - N° 001/2024) and Conselho
Nacional de Desenvolvimento Cientifico e Tecnolégico (CNPq). The authors are grateful to farmers Anderson de
Souza Cruz and Ingrid Mendes Cruz from Fazenda Sdo José ll, in the municipality of Autazes, for their hospitality
and cooperation during the collections.

Ethics declaration
To collect insects, SISBIO permanent license was used: N° 12186.

Conflict of interest
The authors declare that they have no conflicts of interest concerning the publication of this work.

Braz ] Vet Parasitol 2024; 33(4): e013824 4/6



Lice occourrence in buffalo in Amazonas

References

Barbosa EM, Ribeiro HFL, Rolim-Filho ST. Prevalence of reproductive abnormalities in the male buffalo genital tract in Amazon
Region, Brazil. Rev Vet 2010; 21(Suppl. 1): 955-957.

Batista HR, Sarturi C, Stelmachtchuk FN, Oliveira DR, Morini AC, Gennari SM, et al. Prevalence and risk factors associated with
ectoparasite infestation of buffaloes in an Amazonian ecosystem. Parasit Vectors 2018; 11(1): 335. http://doi.org/10.1186/s13071-
018-2917-2.

Bastianetto E, Leite RC. Controle do piolho (Haematopinus tuberculatus) em rebanhos de bufalos (Bubalus bubalis) para producdo
de leite e carne. Rev Bras Reprod Anim 2005; 29(2): 118-121.

Breitschwerdt EB, Hegarty BC, Hancock SI. Sequential evaluation of dogs naturally infected with Ehrlichia canis, Ehrlichia
chaffeensis, Ehrlichia equi, Ehrlichia ewingii, or Bartonella vinsonii. / Clin Microbiol 1998; 36(9): 2645-2651. http://doi.org/10.1128/
JCM.36.9.2645-2651.1998.

Carvalho NAT. Producdo e reproducdo de bufalas leiteiras na UPD de registro: um modelo tecnolégico de sucesso. Pesqui Tecnol
2014; 11(1): 1-11.

Corréa FN, Cunha NC, Rangel CP, Fonseca AH. Ticks on buffaloes (Bubalus bubalis) in the state of Rio de Janeiro, Brazil. Rev Bras
Parasitol Vet 2012; 21(3): 313-314. http://doi.org/10.1590/51984-29612012000300026.

Chaudhuri RP, Kumar P. The life history and habits of the buffalo louse, Haematopinus tuberculatus (Burmeister) Lucas. Indian J
Vet Sci 1961; 31(4). 275-287.

Damé MCF. Sanidade de bubalinos no extremo sul do Brasil. Pelotas: Embrapa Clima Temperado; 2019.

Figueiredo MAP, Silva DF, Manrique WG, Guerra RMSNC. Haematopinus tuberculatus infestation and distribuition in bubalines
of Sdo Luis, state of Maranhdo, Brazil. Biologist 2013; 11(1): 167-172.

Hornok S, Hofmann-Lehmann R, Fernandez de Mera IG, Meli ML, Elek V, Hajtos |, et al. Survey on blood-sucking lice (Phthiraptera:
Anoplura) of ruminants and pigs with molecular detection of Anaplasma and Rickettsia spp. Vet Parasitol 2010; 174(3-4): 355-358.
http://doi.org/10.1016/j.vetpar.2010.09.003.

Instituto Brasileiro de Geografia e Estatistica - IBGE. Sistema IBGE de Recupera¢do Automatica - SIDRA. Epi Info [online]. 2017
[cited 2024 Apr 9]. Available from: https://sidra.ibge.gov.br/tabela/69194#resultado

Instituto Brasileiro de Geografia e Estatistica - IBGE. Rebanho de Bubalinos (Bufalos) [online]. 2022 [cited 2024 Apr 23]. Available
from: https://www.ibge.gov.br/explica/producao-agropecuaria/bubalinos/br

Instituto de Desenvolvimento Agropecuario e Florestal Sustentavel do Estado do Amazonas - IDAM. Inaugurada em Autazes a
primeira queijaria artesanal flutuante [online]. 2015 [cited 2024 Apr 23]. Available from: http://www.idam.am.gov.br/inaugurada-
em-autazes-a-primeira-queijaria-artesanal-flutuante/.

Labruna MB, Whitworth T, Horta MC, Bouyer DH, McBride J, Pinter A, et al. Rickettsia species infecting Amblyomma cooperi ticks
from an area in the state of Sdo Paulo, Brazil, where Brazilian spotted fever is endemic. J Clin Microbiol 2004; 42(1): 90-98. http://
doi.org/10.1128/JCM.42.1.90-98.2004.

Lau HD. Piolhos dos bufalos: biologia e controle. Hora Vet 1993; 13(76): 53-56.

Matrone M, Keid LB, Rocha VCM, Vejarano MP, lkuta CY, Rodriguez CAR, et al. Evaluation of DNA extraction protocols for Brucela
abortus PCR detection in aborted fetuses or calves born from cows experimentally infected with strain 2308. Braz | Microbiol
2009; 40(3): 480-489. http://doi.org/10.1590/51517-83822009000300010.

Pinto JM, Pimentel GBM, Pereira RGA. Buffalo state program for small farmers associated to cooperatives in Rondénia, Brazil [online].
Embrapa; 1994 [cited 2024 Oct 27]. Available from: https://ainfo.cnptia.embrapa.br/digital/bitstream/doc/394340/1/Buffalo-
state-program-for-small.pdf

Ruiz M, Acosta DB, Baricalla A, Sanchez JP. Molecular detection of Rickettsia in ectoparasites (Siphonaptera and Phthiraptera)
of domestic and feral pigs from Argentina. Parasitol Res 2021; 120(10): 3611-3618. http://doi.org/10.1007/s00436-021-07291-9.

Sangioni LA, Horta MC, Vianna MCB, Gennari SM, Soares RM, Galvdo MAM, et al. Rickettsial Infection in animals and Brazilian
spotted fever endemicity. Emerg Infect Dis 2005; 11(2): 265-270. http://doi.org/10.3201/eid1102.040656.

Santos KLL, Modesto EC, Batista AMV, Batista MJSF. Characterization of buffalo management on dairy farms in the state of
Pernambuco, Brazil. Rev Vet 2010; 21(1): 768.

Silva AS, Lopes LS, Diaz JDS, Tonin AA, Stefani LM, Araujo DN. Lice outbreak in buffaloes: evidence of Anaplasma marginale
transmission by sucking lice Haematopinus tuberculatus. | Parasitol 2013; 99(3): 546-547. http://doi.org/10.1645/GE-3260.1.

Silva-Neto AM, Aldrete ANG, Mockford EL, Linardi PM. Psocodea Novack, 1890. In: Rafael JA, Melo GAR, Carvalho CJB, Casari
SA, Constantino R, editors. Insetos do Brasil: diversidade e taxonomia. 2% ed. Manaus: Editora INPA; 2024. p. 457-483. http://doi.
org/10.61818/56330464c26.

Braz ] Vet Parasitol 2024; 33(4): e013824 5/6


https://doi.org/10.1186/s13071-018-2917-2
https://doi.org/10.1186/s13071-018-2917-2
https://doi.org/10.1128/JCM.36.9.2645-2651.1998
https://doi.org/10.1128/JCM.36.9.2645-2651.1998
https://doi.org/10.1590/S1984-29612012000300026
https://doi.org/10.1016/j.vetpar.2010.09.003
https://doi.org/10.1128/JCM.42.1.90-98.2004
https://doi.org/10.1128/JCM.42.1.90-98.2004
https://doi.org/10.1590/S1517-83822009000300010
https://doi.org/10.1007/s00436-021-07291-9
https://doi.org/10.3201/eid1102.040656
https://doi.org/10.1645/GE-3260.1
https://doi.org/10.61818/56330464c26
https://doi.org/10.61818/56330464c26

Lice occourrence in buffalo in Amazonas

Weatherspark. Clima e condi¢bes meteoroldgicas médias em Autazes no ano todo Amazonas, Brasil [online]. 2024 [cited 2024 Apr
1]. Available from: https://pt.weatherspark.com/y/28931/Clima-caracter%C3%ADstico-em-Autazes-Brasil-durante-o-ano

Werneck FL. Contribui¢do ao conhecimento dos Mallophagos encontrados nos mammiferos sul-americanos. Mem Inst Oswaldo
Cruz 1936; 31(3): 391-589. http://doi.org/10.1590/S0074-02761936000300001.

Braz ] Vet Parasitol 2024; 33(4): e013824 6/6


https://doi.org/10.1590/S0074-02761936000300001

