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Occurrence of ectoparasitic flies (Diptera: Streblidae)
of bats (Chiroptera: Mammalia) in a semideciduous
forest remnant in Northern Parana, Brazil

Ocorréncia de moscas ectoparasitas (Diptera: Streblidae) de
morcegos (Chiroptera: Mammalia) em um remanescente
de floresta semidecidua no Norte do Parana, Brasil
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Abstract

This study constitutes the first record of parasitism and associations between bat flies ectoparasite of
the Streblidae family and bats (Chiroptera: Phyllostomidae) in the Sdo Francisco Forest State Park
(SFFSP). The bats were captured using mist nets set up at various points along the park’s visitor trail.
Following collection, the bats were inspected for ectoparasites, which when found were collected
with metal tweezers and stored in vials with 70% alcohol to be identified later. The captured bats were
subjected to morphometrics so that the information obtained could help identify which bat species
was the host of the ectoparasite collected and then they were released. A total of 36 dipterans from
the Streblidae family belonging to six species from four genera: Aspidoptera falcata Wenzel, 1976;
Aspidoptera phyllostomatis (Perty, 1833); Megistopoda aranea (Coquillett, 1899); Megistopoda
proxima (Séguy, 1926); Paratrichobius longicrus (Miranda Ribeiro, 1907) and Trichobius joblingi
Wenzel, 1966, infesting phyllostomids of four species: Artibeus lituratus (Olfers, 1818); Artibeus
planirostris (Spix, 1823); Carollia perspicillata (Linneaus, 1758) and Sturnira lilium (E. Geoffroy,
1810). The most abundant species were Trichobius joblingi (38.89%) and Aspidoptera phyllostomatis
(27.78%).
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Resumo

Este estudo constitui o primeiro registro de parasitismo e associa¢des entre moscas ectoparasitas de
morcegos da familia Streblidac e morcegos (Chiroptera: Phyllostomidae) no Parque Estadual Floresta
Sdo Francisco (PEFSF). Os morcegos foram capturados usando redes de neblina instaladas em varios
pontos ao longo da trilha de visitantes do parque. Apos a coleta, os morcegos foram inspecionados em
busca de ectoparasitas, que, quando encontrados, eram coletados com pingas metalicas ¢ armazenados
em frascos com alcool 70% para serem identificados posteriormente. Os morcegos capturados foram
submetidos a morfometria para que as informagdes obtidas pudessem ajudar a identificar qual espécie
de morcego era a hospedeira do ectoparasita coletado e, em seguida, foram liberados. Um total de 36
dipteros de Streblidae foram coletados, pertencentes a seis espécies de quatro géneros: Aspidoptera
falcata Wenzel, 1976; Aspidoptera phyllostomatis (Perty, 1833); Megistopoda aranea (Coquillett,
1899); Megistopoda proxima (Séguy, 1926); Paratrichobius longicrus (Miranda Ribeiro, 1907) ¢
Trichobius joblingi Wenzel, 1966, infestando filostomideos de quatro espécies: Artibeus lituratus
(Olfers, 1818); Artibeus planirostris (Spix, 1823); Carollia perspicillata (Linneaus, 1758) e Sturnira
lilium (E. Geoffroy, 1810). As espécies mais abundantes foram Trichobius joblingi (38,89%) ¢

Aspidoptera phyllostomatis (27,78%).

Palavras-chave: indice parasitologico; Infra-comunidade; Parasitismo; Phyllostomidae.

Introduction

Chiroptera, commonly known as bats, are an
important group of living beings. In terms of spe-
cies diversity, the Chiroptera are second only to the
order Rodentia (rodents),!? in terms of the num-
ber of species described. It is estimated that 25% of
the mammal species currently described are bats.®
Brazil has around 180 species of bats distributed in
68 genera and nine families.“*

Another important aspect of Chiroptera is
their close relationship with parasites,® especially
related to the order Diptera,” such as the bat flies of
the Nycteribiidae family, common on the old con-
tinent and in Oceania, most of which are apterous
individuals and commonly mistaken for small spi-
ders due to their morphology, while the Streblidae
are more common on the new continent and have a
greater morphological variety, with brachypterous
and winged forms existing.?

As obligate hematophagous ectoparasites
of bats, these flies have the potential to be disease
vectors between individuals in the same popula-
tion or between different populations of bats, since
several of these species tend to exhibit gregarious
behavior and share shelters.!?

Although it is a topic of relevance to the
fields of Public Health and Ecology, many au-
thors report that there is a certain scarcity of stud-
ies aimed at understanding the ecological aspects
involved in the host-parasite relationship between
chiropterans and their ectoparasites, and apparent-
ly most of the studies focusing on these two groups
of animals are descriptive in nature.!®

Based on that assumption, this study aims
to fill a knowledge gap that exists between studies
involving Chiroptera in the Sdo Francisco Forest
State Park (SFFSP) and make the first reports on
the species of bat ectoparasites that are present in
the fragment.

Materials and Methods

The study was carried out in the Sdo Fran-
cisco Forest State Park (SFFSP), created by De-
cree-Law No. 4333 of December 5, 1994, located
in the north of the state of Parana, between the mu-
nicipalities of Santa Mariana and Cornélio Proco-
pio, latitude 23° 09’ 55"S and longitude 50° 33’
93"W, with an area of 832.58 hectares, the forest
is classified as Semideciduous Seasonal Forest('¥
(Figure 1).
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Collections were made on the SFFSP visitor
trail using six mist nets (three 9m x 2.5m and three
Sm x 4m long). The nets were set up at ground lev-
el, starting at 18:00 and ending at 00:00. They were
inspected every 30 minutes to check for catches.

The captured bats were removed using twee-
zers and gloves and placed in cotton bags for mor-

phometric sorting and weighing to help identify the
species captured. After the morphometric measure-
ments, they were placed in a cotton bag for five
minutes and then released. Collections took place
between February 2022 and November 2022, to-
taling a sampling effort of 2595 m*hour of armed
net.

Figure 1 - Map of the study area showing the Sao Francisco Forest State Park (SFFSP).
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Source: author’s own work.

The ectoparasites were collected using fine-
tipped metal tweezers and a brush soaked in alco-
hol, and stored in an Eppendorf® with 70% alcohol.
The collected streblid specimens were identified
using a stereomicroscope and the pictorial key!'>
for species found in Parana. After identifying the
specimens, they were deposited in the collection
of the zoology museum of the State University
of Londrina (UEL), from MZUEL-ENT-0005 to
MZUEL-ENT-0040.

The following ratios were used to analyze
parasite-host associations: prevalence (number of
bats infested / number of bats examined), average
intensity of infestation (number of ectoparasites /
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number of bats infested) and average abundance of
infestation (number of ectoparasites / number of
bats examined) according to Bush et a/.(!®

Results

Richness and relative abundance of flies
species

The study found six species of bat flies be-
longing to four genera: Aspidoptera falcata Wen-
zel, 1976; Aspidoptera phyllostomatis (Perty,
1833), Megistopoda aranea (Coquillett, 1899),
Megistopoda proxima (Séguy, 1926), Trichobius
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joblingi Wenzel, 1966 and Paratrichobius longi-
crus (Miranda Ribeiro, 1907) (Figure 2).

Among the 36 specimens collected, the
most abundant species were 7. joblingi (38.89%)

and 4. phyllostomatis (27.78%). In contrast, M.
aranea, M. proxima, P. longicrus and A. falcata

each exhibited a relative abundance of less than
14%.

Figure 2 - Streblids found during the study: A, Aspidoptera phyllostomatis; B, Aspidoptera falcata,
C, Megistopoda aranea; D, Megistopoda proxima; E, Paratrichobius longicrus and F,

Trichobius joblingi.

A B

C

2 mm

Source: author’s own work.

Wealth and relative abundance of bat species

Five species of bats belonging to four gen-
era were found, one of which belongs to the Ves-
pertilionidae Myotis nigricans (Schinz, 1821),
and the rest to the Phyllostomidae: Artibeus litu-
ratus (Olfers, 1818); Artibeus planirostris (Spix,
1823); Carollia perspicillata (Linneaus, 1758) and
Sturnira lilium (E. Geoffroy, 1810). A total of 35

bats were captured, distributed between 21 males
(60%) and 14 females (40%) (Figure 3, on the next
page).

The most abundant species were C. perspi-
cillata (42.86%), A. planirostris (25.71%) and A.
lituratus (22.89%). The species M. nigricans and S.
lilium represent respectively (5.71%) and (2.89%),
being the ones with the lowest relative abundance
compared to the others that were collected.
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Figure 3 - Number of males and females individuals of the bat species collected.
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Association between flies and bats

The 36 flies collected were infesting 14 bats
of four species, all from the Phyllostomidae family.
The bat species were parasitized by one to three fly
species (Table 1), and the average infestation rate
of the captured bats was 40%. No ectoparasites
were found on specimens of the Vespertilionidae

Artibeus lituratus was the species with the
highest ectoparasite richness, being the only one to
be infested by three species of flies and showing an
infestation rate of 37.50%. S. lilium and A. plani-
rostris had 100% and 66.67% infestation rates re-
spectively, with each species being parasitized by
two fly species. The fly species 7. joblingi and M.
proxima had the highest average intensity (IM) of

family (M. nigricans).

ectoparasites per host, 3.5 (7 joblingi) and 4.0 (M.
proxima) (Table 1).

Table 1 - Bat species and ectoparasites found during this study.

Bat species Nm Ni Pm % Ectopal.‘asne Ne Im Pe % Am
species

P, longicrus 2 2,000 12,5 0,25

A. lituratus 8 3 37.5 A. phyllostomatis 4 2,000 25,00 0,50

M. aranea 3 3,000 12,5 0,37

. . A. phyllostomatis 6 1,200 55,55 0,66

A. planirostris 9 6 66.67 M. aranea ) 2.000 111 0.22

C. perspicillata 15 4 26.67 T joblingi 14 3,500 26,66 0,93

. A. falcata 1 1,000 100,00 1,000

. lilium ! ! 100 M. proxima 4 4000 100,00 4,000

M. nigricans 2 0 0 N/A 0 N/A N/A N/A
Total/average 35 14 40 - 36 2,337 42,91 -

Caption: Nm = number of bats captured; Ni = number of bats infested; Pm = prevalence of ectoparasites of the bat
species; Ne = number of ectoparasites collected; Im = average intensity of ectoparasites; Am = average abundance.

Source: author’s own work.
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Discussion

When comparing the sampling effort of this
study to other studies conducted in Parana, as evi-
denced by the relatively low number of bats (n=35)
and flies (n=36) collected, the observed species
richness was similar to that found in other collec-
tion areas within the state.!”?” This result suggests
that, despite the lower sampling effort, the species
diversity observed may be representative of the
studied region. However, a study with a greater
sampling effort could provide a more comprehen-
sive understanding of species diversity.

It is important to note that a low species rich-
ness of this type of ectoparasite may be the result
of inherent characteristics of the biogeographical
area where the study is being carried out.®) The
Seasonal Forest (FES) has the lowest species rich-
ness of streblid flies (43% n=17) compared to other
phytophysiognomies in Parana such as the Mixed
Ombrophilous Forest (FOM), 64% n=25 and the
Dense Ombrophilous Forest (FOD), 46% n=18).??
On the other hand, a study conducted in the Atlan-
tic Forest in the state of Sao Paulo® showed that
as the sampling effort increased, the species rich-
ness of streblid flies also increased.

Of the five species exclusive to the FES, this
study only reported the presence of M. proxima,

the other species found in the study are part of the
17 recorded in the FES, but are not exclusive to
this forest formation. The species 4. phyllostoma-
tis and T. joblingi that were reported in the study
also occur in the FOD.??

Carollia perspicillata, which was the bat
species with the highest number of individuals cap-
tured in this study and which in other studies!”- 2429
was being parasitized by more than one species
of fly, was only being parasitized by 7. joblingi in
this study. A plausible explanation for this is the
isolation of the study area (SFFSP) and the be-
havior of C. perspicillata®® report that the spe-
cies in question has an average daily movement
capacity of 2 km, which would make it impossi-
ble for individuals of this species to be exchanged
between nearby areas, which are more than 2 km
apart.

Another important point to be discussed
about the parasite-host relationship is the shar-
ing of parasite species between different host
species (Figure 4), it was observed that A. litu-
ratus and A. planirostris shared two ectoparasite
species (4. phyllostomatis and M. aranea). It is
likely that phenotypic and phylogenetic similari-
ties between these related bats may have acted as
a filter for parasite species with similar ecological
characteristics.®”

Figure 4 - Interaction network between bats and ectoparasites observed in the SFFSP. The lines and
their different colors represent the interactions between species, and the width of the line

indicates the strength of the interactions.
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During the bat collections, it was also pos-
sible to observe that the parasites showed a prefer-
ence for certain regions of the host’s body. In gen-
eral, the species of streblid flies whose morphology
of the three pairs of legs was similar, differing very
little in terms of shape and size, such as 4. falcata;
A. phyllostomatis and T. joblingi (Figure 2), were
always found in the region of the inner margin of
the plagiopatagium (the portion of the patagium
that extends from the last toe to the hind limbs).

As for the parasite species in which there
was a difference between the three pairs of legs,
especially in relation to the length of the third pos-
terior pair, which was always longer than the ante-
rior and middle pairs, M. aranea; M. proxima and
P. longicrus (Figure 2), these species were always
found in the midst of the host’s fur in the ventral
and dorsal regions of the body. It was evident dur-
ing the handling of the bats to remove them from
the nets that the most elongated pair of legs of these
fly species is used to push the body of the parasite
in order to hide them in the midst of the host’s fur
when threatened.

This type of ecomorphological character-
istic was reported and discussed by,® where they
studied the influence that the size of the legs of
bat flies streblid flies has on their preference for
specific locations on the body of their hosts. The
hypothesis put forward to explain the emergence of
this type of characteristic is that increasing speci-
ficity in parasitizing certain regions of the host’s
body could reduce interspecific competition from
the infra-community of ectoparasites that inhabit
the host’s body.

The streblid fauna and parasite-host associa-
tions found in this study seem to be consistent with
what has been observed in other areas of the state
of Parand, thus contributing to the expansion of
knowledge regarding the distribution of fly species
and their associations with bats.

Conclusion

The fauna of bat flies and the host-parasite
associations found in this study seem to correspond

to what has been observed in other areas of the
state of Parana, thus contributing to the expanding
knowledge of the distribution of bat flies species and
their associations with bats. Although the sampling
effort was small and the data obtained do not pro-
vide a comprehensive overview of the entire study
area, the observations made in the SFFSP regard-
ing streblid flies and their hosts are unprecedented.

Acknowledgements

We would like to express our sincere grati-
tude to Prof. Dr. Gustavo Graciolli for his valu-
able assistance during our research. His guidance
and expertise were fundamental in confirming the
species identified, contributing significantly to the
quality and accuracy of the results of this scientific
article. We are deeply grateful for the generosity of
his time and knowledge.

References

1 Wilson DE, Reeder DA. Mammal Species of the
World: A taxonomic and geographic reference.
3rd ed. Baltimore: Johns Hopkins University;
2005.

2 Goldberg TL, Bennett AJ, Kityo R, Kuhn JH,
Chapman CA. Kanyawara Virus: a novel Rhab-
dovirus infecting newly discovered nycteribiid
bat flies infesting previously unknown pteropo-
did bats in Uganda. Sci Rep. 2017;7(1):5287.
doi: 10.1038/541598-017-05236-w.

3 Xavier LH, Kondzelski PF. Chave de identifica-
¢do de morcegos do Parque Estadual Mata Sao
Francisco - Parana. Uninga Rev [Internet]. 2016
fev 10 [citado 2023 dez 2];25(2). Disponivel em:
https://revista.uninga.br/uningareviews/article/
view/1768

4 Nogueira MR, Lima IP, Moratelli R, Tavares
VC, Gregorin R, Peracchi AL. Checklist of Bra-
zilian bats, with comments on original records.
Check List. 2014;10(4):808-21. doi: 10.15560/
10.4.808.

5 Garbino GST, Gregorin R, Lima IP, Loureiro L,
Moras L, Moratelli R, et al. Updated checklist

Semina: Ciéncias Biolégicas e da Satde, Londring, v. 45, n. 1, p. 91-100, jan./jun. 2024

97



Silva, J. A

B. et al.

10

11

12

13

98

of Brazilian bats: versao 2020 [Internet]. 2022
[citado 2023 dez 12]. Disponivel em: https://
www.sbeq.net/lista-de-especies

Rios G, Sa-Neto R, Graciolli G. Fauna de dip-
teros parasitas de morcegos em uma area de ca-
atinga do nordeste do Brasil. Chiroptera Neo-
tropical [Internet]. 2008 dez 2 [citado 2022 jun
13];14(1):339-45. Disponivel em: https://www.
researchgate.net/publication/313512409 Fau-
na_de dipteros parasitas de morcegos emu-
ma_area_de Caatinga do nordeste do Brasil

Graciolli G, de Carvalho CJB. Do fly parasites
of bats and their hosts coevolve? speciation in
Trichobius phyllostomae group (Diptera, Stre-
blidae) and their hosts (Chiroptera, Phyllos-
tomidae) suggests that they do not. Rev Bras
Entomol. 2012;56(4):436-50. doi.org/10.1590/
S0085-56262012000400007.

Poinar G, Brown AE. The first fossil streblid
bat fly, Enischnomyia stegosoma n. g., n. sp.
(Diptera: Hippoboscoidea: Streblidae). Syst
Parasitol. 2011;81(2):79-86. doi.org/10.1007/
s11230-011-9339-2.

Hiller T, Honner B, Page RA, Tschapka M. Leg
structure explains host site preference in bat
flies (Diptera: Streblidae) parasitizing neotrop-
ical bats (Chiroptera: Phyllostomidae). Parasi-
tology. 2018;145(11):1475-82. doi: 10.1017/
S0031182018000318.

Hiller T, Vollstaidt MGR, Briandel SD, Page RA,
Tschapka M. Bat-bat fly interactions in Cen-
tral Panama: host traits relate to modularity in
a highly specialised network. Insect Conserv
Divers. 2021;14(5):686-99. doi.org/10.1111/
icad.12508.

Wenzel RL, Tipton V], Kiewlicz A. The stre-
blid batflies of Panama (Diptera: Calyptera:
Streblidae). /n: Wenzel RL, Tipton V1, editors.
Ectoparasites of Panama. Chicago: Field Mu-
seum of Natural History;1966. p. 405-675.

Wenzel RL. The streblid batflies of Venezuela
(Diptera: Streblidae) [Internet]. BYU. 1976 [cit-
ed 2024 feb 12];20(4):1-77. Available: https://
scholarsarchive.byu.edu/byuscib/vol20/iss4/1

da Silva Reis A, de Almeida Zampaulo R,
Dornelles GDP, Graciolli G, Talamoni SA.

14

15

16

17

18

19

20

Variation of dipteran ectoparasites (Streblidae)
on Anoura geoffroyi Gray, 1838 (Phyllostomi-
dae) in two caves in southeastern Brazil. Para-
sitol Res. 2022;121(1):255-65. doi: 10.1007/
s00436-021-07385-4.

Zama MY, Bovolenta YR, Carvalho ES, Ro-
drigues DR, Araujo CG, Sorace MAF, et al.
Floristica e sindromes de dispersao de espé-
cies arbustivo-arboreas no Parque Estadual
Mata Sao Francisco, PR, Brasil. Hoehnea.
2012;39(3):369-78. doi.org/10.1590/S2236-
89062012000300002.

Graciolli G, Carvalho CJB. Moscas ectopara-
sitas (Diptera, Hippoboscoidea) de morcegos
(Mammalia, Chiroptera) do Estado do Parana.
II. Streblidae: chave pictorica para géneros e
espécies. Rev Bras Zool. 2001;18(3):907-60.
doi.org/10.1590/S0101-81752001000300026.

Bush AO, Lafferty KD, Lotz JM, Shostak
AW. Parasitology Meets Ecology on Its Own
Terms: Margolis et al. Revisited. J Parasitol.
1997;83(4):575. doi.org/10.2307/3284227.

Anderson R, Orténcio Filho H. Dipteros ecto-
parasitas (Diptera, Streblidae) de filostomideos
(Chiroptera, Mammalia) do Parque Municipal
no Cinturdo Verde de Cianorte, Parana, Brasil
e sua incidéncia ao longo das esta¢des do ano.
Chiropt Neotrop. 2006;12(1):238-43.

Graciolli G, Gledson Vigiano Bianconi. Mos-
cas ectoparasitas (Diptera, Streblidae e Nyc-
teribiidae) em morcegos (Mammalia, Chirop-
tera) em area de Floresta com Araucaria no
Estado do Parana, sul do Brasil. Rev Bras Zool.
2007;24(1):246-9. doi.org/10.1590/S0101-817
52007000100033.

Orténcio Filho H, Josiane RRS. Dipteros ec-
toparasitas (Insecta, Diptera) em morcegos
(Chiroptera, Mammalia) na Reserva Biologica
das Perobas Parana, Brasil. lheringia Ser Zool.
2011;101(3):220-4. doi.org/10.1590/S0073-
47212011000200009.

Gazarini J, Massato TR, Graciolli G. Dados
preliminares sobre parasitos de morcegos fru-
givoros filostomideos (Chiroptera: Phyllos-
tomidae) em Porto Rico, Parana, Brasil. The
Biologist. 2012;10(2):145.

Semina: Ciéncias Biolégicas e da Satde, Londring, v. 45, n. 1, p. 91-100, jan./jun. 2024


https://www.researchgate.net/publication/313512409_Fauna_de_dipteros_parasitas_de_morcegos_emuma_area_de_Caatinga_do_nordeste_do_Brasil
https://www.researchgate.net/publication/313512409_Fauna_de_dipteros_parasitas_de_morcegos_emuma_area_de_Caatinga_do_nordeste_do_Brasil

Occurrence of ectoparasitic flies (Diptera: Streblidae) of bats (Chiroptera: Mammalia) in a semideciduous forest remnant...

21

22

23

24

25

26

27

Rui AM, Graciolli G. Moscas ectoparasitas
(Diptera, Streblidae) de morcegos (Chiropte-
ra, Phyllostomidae) no sul do Brasil: associa-
¢oes hospedeiros-parasitos e taxas de infesta-
¢a0. Rev Bras Zool. 2005;22(2):438-45. doi.
org/10.1590/s0101-81752005000200021.

Prevedello AJ, Graciolli G, Carvalho JBC. A
fauna de dipteros (Streblidae e Nycteribiidae)
ectoparasitos de morcegos (Chiroptera) do
estado do Parand, Brasil: composi¢ao, distri-
bui¢do e areas prioritarias para novos estudos.
Biociencias. 2005;13(2):193-209.

Bertola PB, Aires CC, Favorito SE, Graciolli
G, Amaku M, Pinto-da-Rocha R. Bat flies
(Diptera: Streblidae, Nycteribiidae) parasitic
on bats (Mammalia: Chiroptera) at Parque
Estadual da Cantareira, Sdo Paulo, Brazil:
parasitism rates and host-parasite associations.
Mem Inst Oswaldo Cruz. 2005;100(1):25-32.
doi.org/10.1590/s0074-02762005000100005.

Santos CLC, Dias PA, Rodrigues FS, Loba-
to KS, Rosa LC, Oliveira TG, Rebélo JIMM.
Moscas ectoparasitas (Diptera: Streblidae) de
morcegos (Mammalia: Chiroptera) do Mu-
nicipio de Sao Luis, MA: taxas de infestagao
e associagOes parasito-hospedeiro. Neotrop
Entomol. 2009;38(5):595-601. doi: 10.1590/
$1519-566x2009000500006.

Biz LS. Ectoparasitos em morcegos (Mamma-
lia: Chiroptera) em ambiente de Mata Atlanti-
ca, Sul do Brasil [Internet]. [trabalho de con-
clusdo de curso]. Criciuma: Universidade do
Extremo Sul Catarinense, UNESC; 2017 [cita-
do 2023 dez 12]. Disponivel em: http://reposi-
torio.unesc.net/handle/1/5768

Carrizo SR, Rospide M, Gomez Villafafie IE.
Evaluacion de dos métodos alternativos a las
caravanas para la identificacion de roedores.
N Mam Sud. 2022;4(1):1-10. doi: 10.31687/
saremnms22.11.1.

Urbieta GL, Graciolli G, Vizentin-Bugoni J.
Modularity and specialization in bat-fly in-
teraction networks are remarkably consistent
across patches within urbanized landscapes
and spatial scales. Curr Zool. 2020;67(4):403-
10. doi: 10.1093/cz/z0aa072.

Received on: Mar. 23, 2024
Accepted on: Jun. 21, 2024

Semina: Ciéncias Biolégicas e da Satde, Londring, v. 45, n. 1, p. 91-100, jan./jun. 2024

99


http://repositorio.unesc.net/handle/1/5768
http://repositorio.unesc.net/handle/1/5768

Silva, J. A. B. et al.

100

Semina: Ciéncias Biolégicas e da Satde, Londring, v. 45, n. 1, p. 91-100, jan./jun. 2024



