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RESUMO
Neocosmocercella bakeri sp. n. € um parasito de intestino grosso de Phyllomedusa vaillantii

Boulenger 1882, da Floresta Nacional de Caxiuand, Amazonia Oriental Brasileira. O estudo
descreve a segunda espécie do género que é facilmente diferenciada da espécie tipo,
Neocosmocercella paraguayensis Baker e Vaucher, 1983, por apresentar uma abertura bucal
triangular, com trés labios simples, diferente dos trés |&bios bilobados e abertura bucal
hexagonal de N. paraguayensis. Além disso, a hova espécie apresenta papilas somaticas que
s80 ausentes em N. paraguayensis. Os machos sdo diferentes na distribuicdo das papilas
cloacais sésseis e nas dimensdes do gubernaculo, asssm como as fémeas diferenciam-se por
serem menores e apresentarem Uteros opistodelfos. Além da descricdo da segunda espécie do
género, adicionamos dados sobre os caracteres taxonémicos do diagnéstico de
Neocosmocercella. Este € o primeiro estudo a relatar a infeccdo de anuros com

Neocosmocer cella na Amazonia brasileira, e o registro de um novo hospedeiro.

Palavr as-chave: Nematddeos, Cosmocercoidea, Neocosmocer cella, Amazonia Oriental



vii

ABSTRACT
Neocosmocercella bakeri sp. n. is a parasite of the large intestine of Phyllomedusa vaillantii

Boulenger found in the Caxiuana National Forest in the Eastern Brazilian Amazon. The study
describes the second species of the genus is easily distinguished from the type species,
Neocosmocercella paraguayensis Baker & Vaucher, 1983, by presenting a triangular mouth
opening with three simple lips, in contrast to the three bilobed lips and hexagona mouth
opening in N. paraguayensis. In addition, the new species has somatic papillae, which are
absent in N. paraguayensis. The males are distinguished by the distribution of sessile cloacal
papillae and the dimensions of the gubernaculum, whereas the females are distinguished by
their smaller size and opisthodel phic uterus. Beyond the second species of the genus, we are
discussing about taxonomic characters on diagnosis of Neocosmocercella. Thisstudy isthefirst
to report the infection of anurans with Neocosmocercella in the Brazilian Amazon, the record

of anew host for the genus.

Keywords. Nematodes, Cosmocercoidea, Neocosmocer cella, Eastern Amazon



viii

APRESENTACAO DO TRABALHO DE CONCLUSAO DE CURSO

ARTIGO

NOVA ESPECIE DE Neocosmocercella BAKER & VAUCHER, 1983
PARASITO DE INTESTINO GROSSO DE Phyllomedusa vaillantii (ANURA:
PHYLLOMEDUSIDAE) DA FLORESTA NACIONAL DE CAXIUANA,
AMAZONIA ORIENTAL, BRASIL

Autores. Ana Nunes dos Santos, Allan Rodrigo de Oliveira Rodrigues, Jeannie Nascimento
dos Santos, Cynthya Elizabeth Gonzé ez, Francisco Tiago de Vasconcelos Melo*

Revista: Systematic Parasitology (ANEXO 1)
| SSN: 1573-5192 (electronic version)

Status: Aceito para publicagdo (ANEXO 2; 3)
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INTRODUCAO

Phyllomedusa Wagler, € um género de anuros da familia Phyllomedusidae, com 16 espécies,
ocorrendo desde a América Central até a Américado Sul aleste dos Andes, incluindo Trinidad,
até o Norte da Argentina e Uruguai (Frost, 2016). Phyllomedusa vaillantii Boulenger, € uma
espécie de habito noturno, sendo encontrada geralmente nas folhagens de érvores e arbustos
préximos de cérregos ou em corpos de agua permanentes em florestas tropicais (Duellman,
1978). Sua distribuicdo na América do Sul ocorre desde as Guianas e Bacia Amazonica da
Guiana, Suriname, Guiana Francesa, nordeste do Brasil até a Colémbia, Peru e Norte da

Bolivia, Amazonas até a Venezuela (Frost, 2016).

Até o momento, quatro espécies de géneros de nematddeos foram reportados
parasitando Phyllomedusa spp.: Cosmocercella Steiner, 1924; Physalopteroides Wu & Liu,
1940; Oswaldocruzia Travassos, 1917; and Cosmocerca Diesing, 1861 (Campido et al. 2014).
Os géneros de nematddeos Cosmocer cella e Cosmocer ca pertecem a Familia Cosmocercidae e

s80 comumentes encontrados parasitando intestino de anfibios (Vicente, et a., 1990). Entre os
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géneros da Familia Cosmocercidae, Neocosmocer cella Baker & Vaucher, 1983, se destaca por
ser um género monotipico, e a espécietipo, Neocosmocer cella paraguayensis Baker & Vaucher
1983, foi encontrada parasitando Pithecopus hypochondryalis (Daudin) no Paraguai (Baker e
Vaucher 1983).

Apenas espécies de trés géneros de nematddeos, foram registrados como parasitos de
Phyllomedusa vaillantii: Cosmocercella phyllomedusae, Physalopteroides venancioi e
Oswaldocruzia sp. (Campiédo et a., 2014). O presente estudo descreve uma nova espécie de
Neocosmocercella e relata o parasitismo desta espécie em P. vaillantii na Amazonia Oriental

Brasilaira

MATERIAL E METODOS

Dez espécimes de Phyllomedusa vaillantii foram coletados na Estacdo Cientifica Ferreira Pena
(espécimes hospedeiros foram coletados sob licenca 0004/06 NUC SUPES PA e SISBIO
32660-1), localizada na Floresta Naciona de Caxiuand, no Municipio de Melgaco, Estado do
Para, Brasil, durante uma expedicdo ocorrida no més de marco de 2015 para a coleta de
helmintos parasitos de anfibios e reptéis. Os hospedeiros foram eutanasiados por injecéo de
cloridrato delidocainaa 2%, e os orgéos internos foram dissecados e examinados. Os helmintos
foram col etados, colocados em solucdo salina e fixados em etanol 70% aquecido, e paraandlises
morfol dgicas e morfomeétricas, os nematddeos foram clarificados em lactofenol de Amman e
analisados através do microscopico Olympus BX41 (Olympus, Tokyo, Japao) aclopado com
camara clara. As estruturas taxonémicas estdo em micrémetros, ou indicadas quando de outra

forma. Todas as medidas s0 apresentadas em interval os, seguidas pela média entre parénteses.

Para a Microscopia Eletrénica de Varredura, as amostras foram pos-fixadas em 0204
1%, submetidas a desidratacdo em série etandlica crescente, até a secagem ao ponto critico do
CO», metalizados em ouro, e examinadas em microscopio Vega3 (TESCAN), do Laboratério
de Embriologia e Histologia (Laboratério de Embriologia e Histologia/ Universidade Federal
Rural da AmazoniaaUFRA).

Hol6tipo, Aldtipo e Parétipos foram depositados na Colecéo de Invertebrados do
Museu Emilio Goeldi (Museu Paraense Emilio Goeldi, MPEG) e os hospedeiros foram

depositados na colecdo herpetol6gica do MPEG.



RESULTADOS

Ordem Ascaridida Skrjabin and Shulz, 1940
Superfamila Cosmocer coidea Travassos, 1925
Familia Cosmocer cidae Travassos, 1925

Neocosmocercella Baker and Vaucher, 1983

Neocosmocer cella bakeri sp. n.

Hospedeiro: Phyllomedusa vaillantii Boulenger, 1882

Sitio de infeccdo: Intestino grosso

Localidade tipo: Floresta Nacional de Caxiuana (1°47'32.3"S, 51°26'02.5"W), Parg, Brasil
Prevaléncia: 30% (3 de 10)

Intensidade média: 409 por hospedeiro infectado (amplitude 5 — 1227)

Abundancia média: 129,3 por hospedeiro

Material tipo: Hol6tipo (MPEG 0068); Aldtipo (MPEG 0069); Parétipos (MPEG 0070)
Etimologia: A nova espécie é em homenagem a Michael R. Baker, em reconhecimento de suas

muitas contribui¢bes sobre a sistemética e biologia dos parasitas de anfibios e répteis

Descricdo (Figs. 1, 2)

Descricdo geral: Nematddeos pequenos e delgados. Dimorfismo sexual evidente, as fémeas
maiores que os machos, machos com a regido cauda curvada (Fig.1a, d). Cuticula com
delicadas estriagOes transversais, aleta lateral presente em ambos os sexos, aletas laterais
presentes que se iniciam naregido do bulbo esofagico e terminam anivel da cloacanos machos
e apds 0 anus nas fémeas. Abertura bucal triangular, com trés labios; |abio dorsal com duas
papilas cefdicas, cada |&bio ventrolateral com uma papila e um par de anfidio (Fig. 1c, 2a).
Esbfago composto por faringe, corpus, istmo e bulbo com valvulas quitinosas (Fig. 1b). anel
nervoso situado naregido mediana do esdfago, poro excretor proximo ao bulbo esofagico (Fig.
1b). Fémeas didelfas, opistodelfas. Papilas sométicas presentes (Fig. 2b, g, h). Cauda afilada e

pontiaguda em ambos os sexos (Fig. 1g, 2g, h).

Machos (baseado em 1 Holdtipo e 9 Parétipos). Comprimento total 1,4 — 2,06 (1,6)
mm, esdfago 302,5 — 354,5 (341) comprimento incluindo o bulbo, faringe 23 — 30 (27), corpus
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204 — 253 (228), istmo 26 — 43 (33), bulbo 47 — 52 (50) comprimento e 38 — 48 (44) largura
Anel nervoso 127 — 148 (139) e poro excretor 200 — 221 (207) daextremidade anterior. Largura
do corpo najuncao esdfago-intestino 45— 66 (50). Extremidade posterior curvadaventralmente.
Regido ventral pré-cloaca com duas fileiras de 25 a 29 papilas vesiculadas (Fig. 2e) que
diminuem gradual mente, variando entre 11 a 14 no lado esquerdo e 12 a15 do lado direito (Fig.
1d, g, 2d). Um par de papilas sésseis pré-cloacais. Labio anterior da cloaca com dois pares de
papilas e uma papila volumosa néo pareada; dois pares de papilas ad-cloacais; dois pares de
papilas poés-cloaca e um par lateral (Fig. 2f). Espiculos subiguais 104 — 139 (113) comprimento
(Fig. 1€), gubernaculo céncavo triangular 25 — 32 (31). Cauda afilada, pontiaguda, 126 — 148
(137) comprimento.

Fémeas (baseado em 1 Alétipo e 9 Parétipos). Corpo inicia afilado e dilata
posteriormente, 2,4 — 2,6 (2,5) mm comprimento, largura do corpo na regido da vulva 128 —
184 (154). Esbfago 403 — 451 (423) de comprimento incluindo o bulbo; faringe 29 — 37 (33),
corpus 267 — 304 (285), istmo 35 — 45 (39), bulbo 59 — 77 (65) de comprimento e 56 — 67 (60)
de largura. Anél nervoso 139 — 186 (166) e poro excretor 210 — 288 (265) da extremidade
anterior. Largura do corpo na juncéo esdfago-intestino 91 — 115 (99). Vulva discreta, pre-
equatoria (Fig. 1f, 2c), situadaa 1.02 — 1.14 (1,08) mm da extremidade anterior. Vagina bem
desenvolvida, direcionada anteriormente (vagina vera) e flexionada para regido posterior
(vagina uterina) terminando no inicio do saco uterino muscular (Fig. 1f), ovoviviparas (Fig.
1a). Utero preenchido com 8 a 10 ovos, sendo os Ultimos ovos com larva (Figs. 1a, h), ovos em
morula 152 — 185 (168) comprimento e 96 — 135 (114) largura. Cauda afilada 224 — 277 (241)

de comprimento, pontiaguda.

DISCUSSAO
A distribuicdo e forma das papilas ornamentadas s80 0s principais caracteres utilizados para

diferenciacdo de géneros na subfamilia Cosmocercinae (Anderson et a., 2009). Assim, 0s
nemat6deos encontrados parasitando o intestino grosso de Phyllomedusa vaillantii, no presente
estudo, podem ser classificados no género Neocosmocercella por seus exemplares machos
apresentarem somente papilas ves cul adas naregido posterior. O género Cosmocer cella Steiner,
1924, se aproxima morfol ogicamente de Neocosmocer cella por também apresentar este tipo de
papilas, porém sdo facilmente diferenciados por possuirem ainda papilas em roseta na regiéo

posterior dos machos (Baker and Adamson, 1977). Adicionalmente, Neocosmocer cella bakeri



sp. n., difere das espécies de Cosmocercella e das pertencentes aos demais géneros da
subfamilia Cosmocercinae por apresentar, vagina uterina alongada e saco uterino nas fémeas

(ausente em outros géneros).

O género Neocosmocercella foi proposto por Baker and Vaucher (1983) para acomodar
exemplares encontrados no intestino grosso de Pithecopus hypochondrialis (Daudin, 1890), no
Paraguai. Baker e Vaucher (1983), baseiam-se principalmente em caracteristicas como a
presenca de saco uterino, e vagina alongada, machos com regi&o posterior enrolada e papilas
vesiculadas na extremidade caudal. Além disso, aspectos relacionados a abertura buca e
posicdo do Utero foram apontados pelo autor como importantes caracteres genéricos. abertura
bucal hexagonal, formada por trés |abios bilobados e Utero prodelfo; todos esses caracteres
foram corroborados por Draghi et al. (2015) em espécimes de N. paraguayensis encontrados
em Pithecopus azureus (Cope, 1862) em Formosa, Argentina. Porém, dentre esses carateres
genéricos, Neocosmocercella bakeri sp. n. apresenta papilas vesiculadas pré-cloacais nos
machos, vagina alongada e saco uterino nas fémeas, a espécie descrita no presente trabalho
possui aberturabucal triangular, 1&bios simples e fémeas com Uteros opistodel fos. Dessaforma,
as caracteristicas presentes nanova espécie que difere de N. paraguayensis amplia os caracteres

do género.

Neocosmocercella bakeri sp. n. é facilmente diferenciado de N. paraguayensis
principalmente por apresentar uma abertura bucal triangular, com trés |&bios simples (em N.
paraguayensis, a abertura bucal é hexagonal, com trés labios bilobados) e pela presenca de
papilas somaticas (ausentes em N. paraguayensis). Nos machos de Neocosmocercella bakeri
sp. n., a distribuicdo de papilas cloacais sésseis também € diferente dos machos de N.
paraguayensis. um par de papilas sésseis pré-cloacais vs. dois pares; 1&bio superior da cloaca
com dois pares de papilas e uma papilagrande ndo pareadavs. trés pares de papilas e uma papila
grande ndo pareada; dois pares de papilas ad-cloacais | aterais na nova espécie e ausentes em N.
paraguayensis; trés pares de papilas pds-cloacais, dois pares ventrais e um par de papilas
laterais vs. cinco pares, trés subventrais e dois laterais. Adicionalmente, o gubernaculo de
Neocosmocer cella bakeri sp. n., € menor (25— 32) do que o de N. paraguayensis (34 — 43). Os
Uteros nas fémeas danova espéci e séo opistodelfos, e 0 corpo € menor e dilatado posteriormente
(2,4 - 2,6 mm), em N. paraguayensis as fémeas sdo prodelfas com corpo uniforme em toda a

extensdo e maiores (3,2 — 4,2 mm).



A distribuicdo de papilas cloacais sésseis € comumente utilizada para separacdo de
espécies de Cosmocercidae (Baker and Adamson, 1977), desta forma a variagdo de papilas
observada entre Neocosmocercella bakeri sp. n. e N. paraguayensis associada com outros
caracteres morfologicos sdo suficientes para a descricdo desta nova espécie, eliminando a
possibilidade de que as papilas sgam uma variacdo intraespecifica. Assim, variacOes
morfol 6gicas associadas a variagdes morfométricas dos parasitos encontrados em P. vaillantii
representam uma nova especie de Neocosmocer cella; segunda espécie do género e a segunda
espécie de cosmocercineo parasitando este hospedeiro. De acordo com Bursey et al. (2001),
Cosmocercella phyllomedusae Baker and Vaucher, 1983 foi a primeira espécie de
cosmocercineo a ser registrada como parasito de P. vaillantii.

As analises por microscopia el etronica de varredura, foram de grande importancia para
confirmar caracteres que diferem a espécie descrita no presente trabalho da espécie-tipo do
género, revelando com maiores detalhes o padréo de distribuicéo das papilas, a presenca de
séssels, detal hes das papilas vesiculadas, boca com aberturatriangular, |&bios simples e papilas
sométicas presentes nos machos e nas fémeas. Neocosmocercella bakeri sp. n., é a primeira
espécie do género analisada por microscopia eletrénica de varredura adicionando novos dados
morfol gicos para o género. Este é o primeiro registro de Neocosmocer cella parasitando anuros

da Amazonia brasileira, com descricdo da segunda espécie do género.
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Legenda dasfiguras

Figura 1. Desenho de Neoscomocercella bakeri n. sp. parasito de Phyllomedusa vaillantii. a. Visdo gera
dafémea; b. Extremidade anterior dafémea, visdo lateral; c. Visdo frontal da extremidade anterior das
fémeas; d. Visdo geral do macho; e. Espiculos e gubernéculo; f. Vulva, vagina e saco uterino, visao
lateral; g. Extremidade posterior do macho, visdo lateral; h. Ovo larvado. Escala das barras: a, d, f, g,
200 pm; b, e, 50 um; ¢, 25 um; h, 100 pm.

Figura 2. Microscopia Eletrénica de Varredura de Neoscomocercella bakeri n. sp. parasito de
Phyllomedusa vaillantii. a. Aberturatriangular daboca com trésdbios simples; b. Extremidade anterior
com papilas somaticas; c. Regido da vulva; d. Distribui¢cdo das papilas vesiculadas na regido posterior
dos machos; e. Papila vesiculada; f. Distribuicdo das papilas cloacais, g. Extremidade posterior da
fémea, visdo lateral; h. Extremidade posterior da fémea, visdo ventral. Abreviacdes. asterisco: labios;
Vu: vulva; Setas em cada figura: papila somética; Sp: papila séssil pré-cloacal; Ad: papila ad-cloacal;
Pc: papila pre-cloacal; Ps. papilla pds-cloacal. Escala das barras. a, 2 um; b, e, 10 um; ¢, 20 um; d, 100
pum; f —h, 50 pm.
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Authorship should incorporate and should be restricted to those who have contributed substantially to the work in one
or more of the following categories:
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GENERAL

The following types of communication will be considered for publication:

- papers of about 6,000 words (fully illustrated)

- brief communications or research notes (about 2,000 words), not normally illustrated

- major revisions (about 24,000 words), fully illustrated.

Any communication which contains descriptions of new taxa (genera or species) should be accompanied by specimens
(preferably paratypes) for scrutiny by the referees and by a statement where the holotypes are deposited. Papers and
major revisions should include, at the beginning, a summary (approximately 250 words for papers and 500 words for

major revisions).
MANUSCRIPT SUBMISSION

Manuscript Submission
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consideration for publication anywhere else; that its publication has been approved by all co-authors, if any, as well as
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assumed to originate from the authors.
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instructions given on the screen.

TITLE PAGE

Title Page
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e  The affiliation(s) and address(es) of the author(s)
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e The e-mail address, and telephone number(s) of the corresponding author

e [favailable, the 16-digit ORCID of the author(s)

Abstract

Please provide an abstract of 150 to 250 words. The abstract should not contain any undefined abbreviations or

unspecified references.
TEXT

Text Formatting
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e  Use anormal, plain font (e.g., 10-point Times Roman) for text.
e  Use italics for emphasis.
e  Use the automatic page numbering function to number the pages.
e Do not use field functions.
e  Use tab stops or other commands for indents, not the space bar.
e  Use the table function, not spreadsheets, to make tables.
e  Use the equation editor or MathType for equations.

e  Save your file in docx format (Word 2007 or higher) or doc format (older Word versions).
Manuscripts with mathematical content can also be submitted in LaTeX.

LaTeX macro package (zip, 182 kB

Headings

Please use no more than three levels of displayed headings.

Abbreviations

Abbreviations should be defined at first mention and used consistently thereafter.

Footnotes

Footnotes can be used to give additional information, which may include the citation of a reference included in the
reference list. They should not consist solely of a reference citation, and they should never include the bibliographic
details of a reference. They should also not contain any figures or tables.

Footnotes to the text are numbered consecutively; those to tables should be indicated by superscript lower-case letters
(or asterisks for significance values and other statistical data). Footnotes to the title or the authors of the article are not
given reference symbols.

Always use footnotes instead of endnotes.

Acknowledgments

Acknowledgments of people, grants, funds, etc. should be placed in a separate section on the title page. The names of

funding organizations should be written in full.

IMPORTANT NOTES ON STYLE AND NOMENCLATURE

The authorities and date of all parasite taxa should be given when the names (full binomen) are first cited in the abstract
and the text. Subsequently, the generic component is abbreviated except at the beginning of a sentence.

The authorities, but not the date, should be given for the hosts of described parasites.

Publications cited only as authorities for taxa should not be included in the References.

The International Code of Zoological Nomenclature will be strictly adhered to:

Online First for the articles accepted for publication in Systematic Parasitology prior to print publication is available. In
order to comply with the regulations set out in article 8.5 of the amended 2012 version of the International Code of

Zoological Nomenclature (ICZN, 2012) concerning the electronic Online First publication of new scientific names and
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nomenclatural acts, registration of the publication on the Official Register of Zoological Nomenclature (ZooBank.org) is
required. Although the Code amendment does not require registration of new names, Systematic Parasitology will also
require that new names are registered in ZooBank. Authors are responsible for registration of the article and all new
acts at the time of manuscript acceptance.

Museum accession numbers for all deposited type and voucher specimens are required at submission. The museum
should be a recognised national or international museum which is protected by law and not a university collection.
New molecular sequences reported in manuscripts should be deposited in the GenBank database and the accession
numbers included in the manuscript. For taxonomic studies based on molecular sequences, the source specimen of
molecular information should be deposited in a recognised national or international museum.

REFERENCES

Citation

Cite references in the text by name and year in parentheses. Some examples:

Negotiation research spans many disciplines (Thompson 1990).

This result was later contradicted by Becker and Seligman (1996).

This effect has been widely studied (Abbott 1991; Barakat et al. 1995; Kelso and Smith 1998; Medvec et al.
1999).

Reference list

The list of references should only include works that are cited in the text and that have been published or accepted for
publication. Personal communications and unpublished works should only be mentioned in the text. Do not use
footnotes or endnotes as a substitute for a reference list.
Reference list entries should be alphabetized by the last names of the first author of each work.
Journal article
Harris, M., Karper, E., Stacks, G. Hoffman, D., DeNiro, R.,, Cruz, P., et al. (2001). Writing labs and the
Hollywood connection. Journal of Film Writing, 44(3), 213-245.
Article by DOI
Slifka, M. K., & Whitton, J. L. (2000) Clinical implications of dysregulated cytokine production. Journal of
Molecular Medicine, doi:10.1007/s001090000086
Book
Calfee, R. C, & Valencia, R. R. (1991). APA guide to preparing manuscripts for journal publication.
Washington, DC: American Psychological Association.
Book chapter
O’Neil, J. M., & Egan, J. (1992). Men’s and women’s gender role journeys: Metaphor for healing, transition,
and transformation. In B. R. Wainrib (Ed.), Gender issues across the life cycle (pp. 107-123). New York:
Springer.
Online document
Abou-Allaban, Y., Dell, M. L, Greenberg, W., Lomax, ], Peteet, ], Torres, M., & Cowell, V. (2006).
Religious/spiritual commitments and psychiatric practice. Resource document. American Psychiatric
Association. http://www.psych.org/edu/other_res/lib_archives/archives/200604.pdf. Accessed 25 June
2007.

Journal names and book titles should be italicized.

For authors using EndNote, Springer provides an output style that supports the formatting of in-text citations and

reference list.

EndNote style (zip, 3 kB)

TABLES

All tables are to be numbered using Arabic numerals.
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e  Tables should always be cited in text in consecutive numerical order.
e  For each table, please supply a table caption (title) explaining the components of the table.

e Identify any previously published material by giving the original source in the form of a reference at the end

of the table caption.

e Footnotes to tables should be indicated by superscript lower-case letters (or asterisks for significance

values and other statistical data) and included beneath the table body.
ARTWORK AND ILLUSTRATIONS GUIDELINES

Electronic Figure Submission

e  Supply all figures electronically.
e Indicate what graphics program was used to create the artwork.

e  For vector graphics, the preferred format is EPS; for halftones, please use TIFF format. MSOffice files are
also acceptable.

e  Vector graphics containing fonts must have the fonts embedded in the files.
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e  Scanned line drawings and line drawings in bitmap format should have a minimum resolution of 1200 dpi.

e  Vector graphics containing fonts must have the fonts embedded in the files.
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Definition: a combination of halftone and line art, e.g., halftones containing line drawing, extensive lettering,
color diagrams, etc.
Combination artwork should have a minimum resolution of 600 dpi.

Color Art

Color art is free of charge for online publication.

If black and white will be shown in the print version, make sure that the main information will still be visible.
Many colors are not distinguishable from one another when converted to black and white. A simple way to
check this is to make a xerographic copy to see if the necessary distinctions between the different colors are
still apparent.
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e Ifthe figures will be printed in black and white, do not refer to color in the captions.
e Colorillustrations should be submitted as RGB (8 bits per channel).

Figure Lettering

e To add lettering, it is best to use Helvetica or Arial (sans serif fonts).

e Keep lettering consistently sized throughout your final-sized artwork, usually about 2-3 mm (8-12 pt).

e  Variance of type size within an illustration should be minimal, e.g., do not use 8-pt type on an axis and 20-
pt type for the axis label.

e Avoid effects such as shading, outline letters, etc.

e Do notinclude titles or captions within your illustrations.

Figure Numbering

e  All figures are to be numbered using Arabic numerals.

e  Figures should always be cited in text in consecutive numerical order.

e  Figure parts should be denoted by lowercase letters (a, b, c, etc.).

e [fanappendix appears in your article and it contains one or more figures, continue the consecutive numbering
of the main text. Do not number the appendix figures,
"Al, A2, A3, etc." Figures in online appendices (Electronic Supplementary Material) should, however, be

numbered separately.

Figure Captions

e  Each figure should have a concise caption describing accurately what the figure depicts. Include the captions
in the text file of the manuscript, not in the figure file.

e  Figure captions begin with the term Fig. in bold type, followed by the figure number, also in bold type.

e No punctuation is to be included after the number, nor is any punctuation to be placed at the end of the
caption.

e  [dentifyall elements found in the figure in the figure caption; and use boxes, circles, etc., as coordinate points
in graphs.

e  [dentify previously published material by giving the original source in the form of a reference citation at the
end of the figure caption.

Figure Placement and Size

e  Figures should be submitted separately from the text, if possible.
e When preparing your figures, size figures to fit in the column width.
e  For mostjournals the figures should be 39 mm, 84 mm, 129 mm, or 174 mm wide and not higher than 234 mm.

For books and book-sized journals, the figures should be 80 mm or 122 mm wide and not higher than 198 mm.

Permissions

If you include figures that have already been published elsewhere, you must obtain permission from the copyright
owner(s) for both the print and online format. Please be aware that some publishers do not grant electronic rights for
free and that Springer will not be able to refund any costs that may have occurred to receive these permissions. In such

cases, material from other sources should be used.

Accessibility

In order to give people of all abilities and disabilities access to the content of your figures, please make sure that

e All figures have descriptive captions (blind users could then use a text-to-speech software or a text-to-Braille
hardware)

e  Patterns are used instead of or in addition to colors for conveying information (colorblind users would then be
able to distinguish the visual elements)

e Any figure lettering has a contrast ratio of at least 4.5:1
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Springer accepts electronic multimedia files (animations, movies, audio, etc.) and other supplementary files to be

published online along with an article or a book chapter. This feature can add dimension to the author's article, as

certain information cannot be printed or is more convenient in electronic form.

Before submitting research datasets as electronic supplementary material, authors should read the journal’s Research

data policy. We encourage research data to be archived in data repositories wherever possible.

Submission

Supply all supplementary material in standard file formats.

Please include in each file the following information: article title, journal name, author names; affiliation and
e-mail address of the corresponding author.

To accommodate user downloads, please keep in mind that larger-sized files may require very long download
times and that some users may experience other problems during downloading.

Audio, Video, and Animations

Aspect ratio: 16:9 or 4:3

Maximum file size: 25 GB

Minimum video duration: 1 sec

Supported file formats: avi, wmv, mp4, mov, m2p, mp2, mpg, mpeg, flv, mxf, mts, m4v, 3gp

Text and Presentations

Submit your material in PDF format; .doc or .ppt files are not suitable for long-term viability.

A collection of figures may also be combined in a PDF file.

Spreadsheets

Spreadsheets should be converted to PDF if no interaction with the data is intended.

If the readers should be encouraged to make their own calculations, spreadsheets should be submitted as .xls
files (MS Excel).

Specialized Formats

Specialized format such as .pdb (chemical), .wrl (VRML), .nb (Mathematica notebook), and .tex can also be
supplied.

Collecting Multiple Files

It is possible to collect multiple files in a .zip or .gz file.

Numbering

If supplying any supplementary material, the text must make specific mention of the material as a citation,
similar to that of figures and tables.

Refer to the supplementary files as “Online Resource”, e.g., "... as shown in the animation (Online Resource 3)",
“...additional data are given in Online Resource 4”.

Name the files consecutively, e.g. “ESM_3.mpg”, “ESM_4.pdf”.

Captions

For each supplementary material, please supply a concise caption describing the content of the file.

Processing of supplementary files

Electronic supplementary material will be published as received from the author without any conversion,

editing, or reformatting.

Accessibility
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In order to give people of all abilities and disabilities access to the content of your supplementary files, please make
sure that

The manuscript contains a descriptive caption for each supplementary material

Video files do not contain anything that flashes more than three times per second (so that users prone to

seizures caused by such effects are not put at risk)

ENGLISH LANGUAGE EDITING

For editors and reviewers to accurately assess the work presented in your manuscript you need to ensure the English
language is of sufficient quality to be understood. If you need help with writing in English you should consider:

Asking a colleague who is a native English speaker to review your manuscript for clarity.

Visiting the English language tutorial which covers the common mistakes when writing in English.

Using a professional language editing service where editors will improve the English to ensure that your
meaning is clear and identify problems that require your review. Two such services are provided by our
affiliates Nature Research Editing Service and American Journal Experts.

English language tutorial
Nature Research Editing Service

American Journal Experts

Please note that the use of a language editing service is not a requirement for publication in this journal and does not
imply or guarantee that the article will be selected for peer review or accepted.
If your manuscript is accepted it will be checked by our copyeditors for spelling and formal style before publication.

ETHICAL RESPONSIBILITIES OF AUTHORS

This journal is committed to upholding the integrity of the scientific record. As a member of the Committee on
Publication Ethics (COPE) the journal will follow the COPE guidelines on how to deal with potential acts of misconduct.
Authors should refrain from misrepresenting research results which could damage the trust in the journal, the
professionalism of scientific authorship, and ultimately the entire scientific endeavour. Maintaining integrity of the
research and its presentation can be achieved by following the rules of good scientific practice, which include:

The manuscript has not been submitted to more than one journal for simultaneous consideration.

The manuscript has not been published previously (partly or in full), unless the new work concerns an
expansion of previous work (please provide transparency on the re-use of material to avoid the hint of text-
recycling (“self-plagiarism”)).

A single study is not split up into several parts to increase the quantity of submissions and submitted to
various journals or to one journal over time (e.g. “salami-publishing”).

No data have been fabricated or manipulated (including images) to support your conclusions

No data, text, or theories by others are presented as if they were the author’s own (“plagiarism”). Proper
acknowledgements to other works must be given (this includes material that is closely copied (near
verbatim), summarized and/or paraphrased), quotation marks are used for verbatim copying of material,
and permissions are secured for material that is copyrighted.

Important note: the journal may use software to screen for plagiarism.

Consent to submit has been received explicitly from all co-authors, as well as from the responsible
authorities - tacitly or explicitly - at the institute/organization where the work has been carried
out, before the work is submitted.

Authors whose names appear on the submission have contributed sufficiently to the scientific work and
therefore share collective responsibility and accountability for the results.

Authors are strongly advised to ensure the correct author group, corresponding author, and order of
authors at submission. Changes of authorship or in the order of authors are not accepted after acceptance

of a manuscript.
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Adding and/or deleting authors at revision stage may be justifiably warranted. A letter must accompany
the revised manuscript to explain the role of the added and/or deleted author(s). Further documentation
may be required to support your request.

Requests for addition or removal of authors as a result of authorship disputes after acceptance are honored
after formal notification by the institute or independent body and/or when there is agreement between all

authors.

Upon request authors should be prepared to send relevant documentation or data in order to verify the
validity of the results. This could be in the form of raw data, samples, records, etc. Sensitive information in

the form of confidential proprietary data is excluded.

If there is a suspicion of misconduct, the journal will carry out an investigation following the COPE guidelines. If, after
investigation, the allegation seems to raise valid concerns, the accused author will be contacted and given an
opportunity to address the issue. If misconduct has been established beyond reasonable doubt, this may result in the
Editor-in-Chief’s implementation of the following measures, including, but not limited to:

If the article is still under consideration, it may be rejected and returned to the author.

If the article has already been published online, depending on the nature and severity of the infraction, either

an erratum will be placed with the article or in severe cases complete retraction of the article will occur. The

reason must be given in the published erratum or retraction note. Please note that retraction means that the

paper is maintained on the platform, watermarked "retracted" and explanation for the retraction is provided

in a note linked to the watermarked article.

The author’s institution may be informed.

COMPLIANCE WITH ETHICAL STANDARDS

To ensure objectivity and transparency in research and to ensure that accepted principles of ethical and professional
conduct have been followed, authors should include information regarding sources of funding, potential conflicts of
interest (financial or non-financial), informed consent if the research involved human participants, and a statement on
welfare of animals if the research involved animals.

Authors should include the following statements (if applicable) in a separate section entitled “Compliance with Ethical
Standards” when submitting a paper:

Disclosure of potential conflicts of interest

Research involving Human Participants and/or Animals

Informed consent

Please note that standards could vary slightly per journal dependent on their peer review policies (i.e. single or double
blind peer review) as well as per journal subject discipline. Before submitting your article check the instructions
following this section carefully.

The corresponding author should be prepared to collect documentation of compliance with ethical standards and send
if requested during peer review or after publication.

The Editors reserve the right to reject manuscripts that do not comply with the above-mentioned guidelines. The author

will be held responsible for false statements or failure to fulfill the above-mentioned guidelines.

DISCLOSURE OF POTENTIAL CONFLICTS OF INTEREST

Authors must disclose all relationships or interests that could have direct or potential influence or impart bias on the
work. Although an author may not feel there is any conflict, disclosure of relationships and interests provides a more
complete and transparent process, leading to an accurate and objective assessment of the work. Awareness of a real or
perceived conflicts of interest is a perspective to which the readers are entitled. This is not meant to imply that a
financial relationship with an organization that sponsored the research or compensation received for consultancy work
is inappropriate. Examples of potential conflicts of interests that are directly or indirectly related to the
research may include but are not limited to the following:
Research grants from funding agencies (please give the research funder and the grant number)

Honoraria for speaking at symposia
Financial support for attending symposia

Financial support for educational programs
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Employment or consultation

Support from a project sponsor

Position on advisory board or board of directors or other type of management relationships
Multiple affiliations

Financial relationships, for example equity ownership or investment interest

Intellectual property rights (e.g. patents, copyrights and royalties from such rights)
Holdings of spouse and/or children that may have financial interest in the work

In addition, interests that go beyond financial interests and compensation (non-financial interests) that may be
important to readers should be disclosed. These may include but are not limited to personal relationships or competing
interests directly or indirectly tied to this research, or professional interests or personal beliefs that may influence your
research.

The corresponding author collects the conflict of interest disclosure forms from all authors. In author collaborations
where formal agreements for representation allow it, it is sufficient for the corresponding author to sign the disclosure
form on behalf of all authors. Examples of forms can be found

here:

The corresponding author will include a summary statement in the text of the manuscript in a separate section before
the reference list, that reflects what is recorded in the potential conflict of interest disclosure form(s).

See below examples of disclosures:

Funding: This study was funded by X (grant number X).

Conflict of Interest: Author A has received research grants from Company A. Author B has received a speaker
honorarium from Company X and owns stock in Company Y. Author C is a member of committee Z.

If no conflict exists, the authors should state:

Conflict of Interest: The authors declare that they have no conflict of interest.

RESEARCH INVOLVING HUMAN PARTICIPANTS AND/OR ANIMALS

1) Statement of human rights

When reporting studies that involve human participants, authors should include a statement that the studies have been
approved by the appropriate institutional and/or national research ethics committee and have been performed in
accordance with the ethical standards as laid down in the 1964 Declaration of Helsinki and its later amendments or
comparable ethical standards.

If doubt exists whether the research was conducted in accordance with the 1964 Helsinki Declaration or comparable
standards, the authors must explain the reasons for their approach, and demonstrate that the independent ethics
committee or institutional review board explicitly approved the doubtful aspects of the study.

The following statements should be included in the text before the References section:

Ethical approval: “All procedures performed in studies involving human participants were in accordance with the
ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical standards.”

For retrospective studies, please add the following sentence:

“For this type of study formal consent is not required.”

2) Statement on the welfare of animals

The welfare of animals used for research must be respected. When reporting experiments on animals, authors should
indicate whether the international, national, and/or institutional guidelines for the care and use of animals have been
followed, and that the studies have been approved by a research ethics committee at the institution or practice at which
the studies were conducted (where such a committee exists).

For studies with animals, the following statement should be included in the text before the References section:

Ethical approval: “All applicable international, national, and/or institutional guidelines for the care and use of animals

were followed.”
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Abstract

Neocosmocercella bakeri sp. n. is a parasite of the large intestine of Phyllomedusa vaillantii Boulengerfound in
the Caxiuan& National Forest in the Eastern Brazilian Amazon. The new speciesis easily distinguished from the
type species of the genus, Neocosmocercella paraguayensis Baker & Vaucher 1983 by presenting a triangular
mouth opening with three simple lips, in contrast to the three bilobed lips and hexagonal mouth opening in N.
paraguayensis. In addition, the new species has somatic papillae, which are absent in N. paraguayensis. The
males are distinguished by the distribution of sessile cloacal papillae and the dimensions of the gubernaculum,
whereas the females are distinguished by their smaller size and opisthodelphic uterus. Beyond the second
species of the genus, we are discussing about taxonomic characters on diagnosis of Neocosmocercella. This
study isthefirst to report the infection of anurans with Neocosmocercella in the Brazilian Amazon, the record of

anew host for the genus, and the description of the second species of the genus.
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Introduction

Phyllomedusa Wagler is a genus of anurans of the family Phyllomedusidae, containing 16 species, and occurs
from Central America to South America, including Trinidad, to northern Argentina and Uruguay (Frost 2016).
Phyllomedusa vaillantii Boulenger is nocturnal and usually found in leaf litter and shrubs near streams or
permanent bodies of water in tropical forests (Duellman 1978). In South America, it occurs from the Guianas
and Amazon Basin of Guyana, Suriname, French Guiana, and northeastern Brazil to Colombia, Peru, northern
Bolivia, state of Amazonas, and Venezuela (Frost 2016).

To date, species of four nematode genera have been found parasitizing Phyllomedusa spp.:
Cosmocercella Steiner, 1924; Physalopteroides Wu & Liu, 1940; Oswaldocruzia Travassos, 1917; and
Cosmocerca Diesing, 1861 (Campido et a. 2014). The nematode genera Cosmocercella and Cosmocerca belong
to the family Cosmocercidae and are commonly found parasitizing the intestines of amphibians but are rarely
found in reptiles (Vicente et al. 1990). Among the genera of the Cosmocercidae family, Neocosmocercella
Baker & Vaucher, 1983 is prominent because it is a monotypic genus, and the species Neocosmocercella
paraguayensis Baker & Vaucher, 1983 has been found parasitizing Pithecopus hypochondryalis (Daudin)
(Phyllomedusa hypochondrialis) in Paraguay (Baker and Vaucher 1983).

Only species of three nematode genera have been recorded parasitizing Phyllomedusa vaillantii:
Cosmoacercella, Physalopteroides, and Oswaldocruzia (Campido et a. 2014). This study describes a new species

of Neocosmocercella and reports the parasitism of this speciesin P. vaillantii in the Eastern Brazilian Amazon.

Materialsand M ethods

Ten specimens of Phyllomedusa vaillantii were collected in the Ferreira Pena Scientific Station (host specimens
were collected under permits 0004/06 NUC SUPES PA and SISBIO 32660-1), located in the Caxiuana National
Forest, in the municipality of Melgago, state of Pard, Brazil, during an expedition conducted in March 2015 for
the collection of helminths that parasitize amphibians and reptiles. The hosts were euthanised by injection of
lidocaine hydrochloride 2%, and their internal organs were examined under a dissecting scope. Helminths were
collected, transferred to saline, and fixed in 70% ethanol, and for morphological and morphometric analysis, the
nematodes were cleared in Amman's lactophenol and analyzed using an Olympus BX41 microscope (Olympus,
Tokyo, Japan) coupled to a drawing tube. The measurements are given in micrometers unless otherwise
indicated and are presented as the range followed by the mean in parentheses.

For scanning electron microscopy, samples were post-fixed in 1% 02034, subjected to dehydration in
increasing ethanol concentrations until critical point drying using CO2, metallized in gold, and examined using a
Vega3 microscope (TESCAN) in the Laboratory of Embryology and Histology of the Federal Rural University
of Amazonia (Universidade Federal Rural da Amazdnia—UFRA).

Holotypes, allotypes and paratypes of the new species were deposited in the Invertebrate Collection of
the Emilio Goeldi Museum (Museu Paraense Emilio Goeldi-MPEG), and the hosts were deposited in the
herpetological collection of MPEG.

Order Ascaridida Skrjabin and Shulz, 1940

Superfamily Cosmocer coidea Travassos, 1925
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Family Cosmocer cidae Travassos, 1925

Neocosmocercella Baker and Vaucher, 1983

Neocosmocercella bakeri sp. n.

Type-host: Phyllomedusa vaillantii Boulenger, 1882

Infection site: Intestine

Type-locality: Caxiuani National Forest (1°47'N 51°26 02.5'W), Par4, Brazil.

Prevalence: 30% (3 of 10)

Mean intensity: 409 per infected host (range 5 — 1227)

Mean abundance: 129.3 per host

Type-material: Holotype (MPEG 0068); Allotype (MPEG 0069); Paratype(MPEG 0070)

Etymology: The new species is named after Michael R. Baker in recognition of his many contributions on the

systematics and biology of parasites of amphibians and reptiles.

Description (Figs. 1, 2)

General description: small, slender nematodes. Sexual dimorphism evident, females larger than males, males
with curved caudal region (Fig. 1a, d). Delicate transversal cuticle striations; lateral alae present in both sexes,
beginning at esophageal bulb extending to cloacal region in males and after anus region in females. Mouth
triangular, with three lips; dorsal lip with two cephalic papillae and each ventrolateral lip with one cephalic
papilla and one large amphid (Fig. 1c, 2a). Esophagus divided into anterior pharyngeal portion, corpus, isthmus
and large bulb with chitinous valves (Fig. 1b). Nerve ring situated at esophagus mid region, excretory pore close
to esophageal bulb (Fig. 1b). Didelphic, opisthodelphic females. Somatic papillae present (Fig. 2b, g, h). Tall
slender and sharply pointed in both sexes (Fig. 1g, 2g, h).

Males (based on 1 holotype and 9 paratypes): Tota length 1.4 — 2.06 (1.6) mm, esophagus 302.5 — 354.5 (341),
length including bulb, pharynx 23 — 30 (27), corpus 204 — 253 (228), isthmus 26 — 43 (33), bulb 47 — 52 (50)
long and 38 — 48 (44) wide. Nerve ring 127 — 148 (139) and excretory pore 200 — 221 (207) from anterior end.
Body width at esophagus-intestine juction 45 — 66 (50). Posterior end ventrally curved. Precloacal region with
two ventral rows of 25 to 29 vesiculated papillae (Fig. 2€) becoming gradually smaller, varying between 11 to
14 on left side and 12 to 15 on right side (Fig. 1d, g, 2d). One pair of sessile precloacal papilla. Anterior lip of
cloaca with two pairs of paired papillae and a large unpaired superior papilla; two pairs adcloacal and a lateral
pair (Fig. 2f). Spicules subequal 104 — 139 (113) long (Fig. 1e), triangular gubernaculum concave, 25 — 32 (31).
Tail dender, sharply pointed, 126 — 148 (137) long.

Females (based on 1 allotype and 9 paratypes): Body starting slender and dilating posteriorly, 2.4 — 2.6 (2.5)
mm long, width at vulva 128 — 184 (154). Esophagus 403 — 451 (423) in length including bulb; pharynx 29 — 37
(33), corpus 267 — 304 (285), isthmus 35 — 45 (39), bulb 59 — 77 (65) in length and 56 — 67 (60) in width. Nerve
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ring 139 — 186 (166) and excretory pore 210 — 288 (265) from anterior end. Body in width at esophagus-
intestine junction 91 — 115 (99). Vulva discrest, pre-equatoria (Fig. 1f, 2c¢), situated at 1.02 — 1.14 (1.08) mm
from anterior end. Vaginawell developed, directed anteriorly (vagina vera) and folding back posteriorly (vagina
uterina) ending at muscular uterine sac (Fig. 1f), ovoviviparous (Fig. 1a). Uteri filled with 8 to 10 eggs, last
eggs with larvae (Figs. 1a, h), eggsin morula 152 — 185 (168) long and 96 — 135 (114) width. Tail slender 224 —
277 (241) long, sharply pointed.

Discussion

The genus Neocosmocercella was erected by Baker and Vaucher (1983) and was described using specimens
found in the large intestine of Pithecopus hypochondrialis (Daudin) (Phyllomedusa hypochondrialis) in
Paraguay. Baker and Vaucher (1983) descriptions were primarily based on individual characteristics, including
the presence of a uterine sac, elongated vagina and, in males, a coiled posterior region and vesiculated papillae
on posterior region. Moreover, aspects related to the mouth opening and position of the uterus were reported as
important generic characters: hexagonal mouth opening, formed by three bilobed lips, prodel phic uterus and the
uterine sac (Baker and Vaucher 1983); all of these characteristics were corroborated by Draghi et a. (2015) in
specimens of N. paraguayensis found in Pithecopus azureus (Cope) (Phyllomedusa azurea) in Formosa,
Argentina. However, among these generic characteristics, Neocosmocercella bakeri sp. n. has only pre-cloacal
vesiculated papillae in males and an elongated vagina and uterine sac in females; the species described in this
study has a triangular mouth opening, simple lips, and an opisthodelphic uterus. Therefore, these characteristics
may be diagnostic only for N. paraguayensis and not a diaghostic character of the genus, as proposed by these
authors.

Neocosmocercella bakeri sp. n. is easily distinguished from N. paraguayensis primarily by the presence
of a triangular mouth opening, with three ssmple lips (in N. paraguayensis, the mouth opening is hexagonal,
with three bilobed lips) and the presence of somatic papillae (absent in N. paraguayensis). The distribution of
sessile cloacal papillae in males of Neocosmocercella bakeri sp. n. is markedly different from those in males of
N. paraguayensis. one pair of pre-cloacal sessile papillae vs. two pairs; the upper lip of the cloaca has two pairs
of papillae and a large unpaired papillae vs. three pairs of papillae and one large unpaired papilla; two pairs of
lateral ad-cloacal papillae in the new species and absence of these papillae in N. paraguayensis; and three pairs
of post-cloacal papillae (two ventral pairs and one lateral pair) vs. five pairs of papillae (three subventral pairs
and two lateral pairs). In the same way, the gubernaculum of Neocosmocercella bakeri sp. n. is smaller (24.6 —
32.4) than that of N. paraguayensis (34 — 43). The uteri on females of the new species are opisthodel phic, and
the body is smaller and dilated posteriorly (2.4 — 2.6 mm); the females of N. paraguayensis are prodelphic, and
the body is larger and uniform throughout its length (3.2 — 4.2 mm).

The distribution and shape of the ornate papillae are the main characteristics used for separation of the
genera of the subfamily Cosmocercinae (Anderson et al. 2009). Therefore, the nematodes found parasitizing the
large intestine of Phyllomedusa vaillantii in this study can be classified in the genus Neocosmocercella because
the male specimens only present vesiculated papillae in the posterior region. The genus Cosmocercella Steiner,
1924 is morphologically similar to Neocosmocercella, as they present this type of papillae; however, the former
is eadsly differentiated by having rosette papillae in the posterior region (Baker and Adamson 1977).

Additionally Neocosmocercella bakeri sp. n. differs from species of Cosmocercella and of species from other
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genera of the subfamily Cosmocercinae by presenting an elongated uterine vagina and uterine sac in females
(absent in the other genera).

The distribution of sessile cloacal papillae is widely used to separate species of Cosmocercidae (Baker
and Adamson 1977); therefore, the variation in papillae observed between Neocosmocercella bakeri sp. n. and
N. paraguayensis associated with other morphological characteristics are sufficient for the proposa of a new
species, eliminating the possibility of intraspecific variation in the papillae. Thus, morphological variations
combined with morphometric variations in the parasites found in P. vaillantii indicate the presence of a new
species of Neocosmocercella; this is the second species of the genus and the second species of Cosmocercinae
found parasitizing this host. Bursey et al. (2001) reported that Cosmocercella phyllomedusae Baker and
Vaucher, 1983 was the first species of Cosmocercinae found parasitizing P. vaillantii. The scanning electron
microscopy analyses were essential to confirm the characteristics that distinguish this species from the type
species of the genus, revealing in greater detail the pattern of distribution of sessile papillae, vesiculated
papillae, mouth with triangular opening, simple lips, and somatic papillae in males and females.
Neocosmocercella bakeri sp. n. is the first species of the genus analyzed by scanning electron microscopy,
generating new morphological data for the genus. This study is the first to record the infection of anurans with

Neocosmocercella in the Brazilian Amazon and describes the second species of the genus.

Acknowledgments
We are grateful to the field team and to Dr. Elane Giese for granting access to the Laboratory of Animal
Embryology and Histology of the Federal Rural University of Amazonia and for scanning electron microscopy

analyses.

Compliance with Ethical Standards

All applicable institutional, national and international guidelines for the care and use of animals were followed.
Specimens were collected under permits 0004/06 NUC SUPES PA, project ‘‘Biodiversity survey of the
herpetofauna according to the Research Program on PPBIO eastern Amazonia’’ and SISBIO 32660-1, project

““Amphibian and reptile diversity and associated helminth parasites in the Amazon region’

Funding:

The financial support for this study was provided by PVE A013/2013 (CAPES/CNPq); ‘Parasitologia Bésica
2010” (CAPES); PIBIC/CNPQ; Productivity Scholarship (CNPQ) to J.N.S.; and PROPESP/FADESP under
research proposal PAPQ2016.

Conflict of interest:

The authors declare that they have no conflict of interest

Ethical approval:

All procedures performed in studiesinvolving animals were in accordance with the ethical standards of the

institution or practice at which the studies were conducted



O©CoO~NOOOUTA,WNPE

OO UIVIVIUUIUICNUVUVIUADNRNDRNDRNDRARARNARNDNWWWWWWWWWWRNRNNNNNNNNNRRPRPRRPRRERRRERPE
ORWNPRPOOONOTROMNROOONOURWNRPOOONOUIRWNRPOOO~NOURNWNROOONOURNWNERO

© 00 N oo o0~ WN P

NN NN R P P R R R R R R
W N B O © 0 N O O WDN B O

References

Anderson, C. R., Chabaud, G. A., & Willmott, S. (2009). Keys to the nematode parasites of vertebrates. archival
volume. London: CAB International.

Baker, M. R., & Vaucher, C. (1983). Parasitic Helminths from Paraguay 1V: Cosmocercoid Nematodes from
Phyllomedusa hypochondrialis (Daudin) (Amphibia: Hylidag). Revue Suisse Zoologie. Genéve, 90(2),
325-334.

Baker, M. R., & Adamson, M. L. (1977). The genus Cosmocercella Steiner, 1924 (Nematoda
Cosmocercoidea). Canadian Journal Zoology, 55(10), 1644-1649.

Bursey, C. R., Goldberg, S. R., & Parmaleg, J. R. (2001). Gastrointestinal helminths of 51 species of anurans
from Reserva Cuzco, Amazonico Peru. Comparative Parasitology, 68(1), 21-35.

Campido, K. M., Morais, D. H., Dias, O. T., Aguiar, A., Toledo, G. M., Tavares, L. E. R, & Silva, R. J. (2014).
Checklist of Helminth parasites of Amphibians from South America. Zootaxa, 3843(1), 1-93.

Duellman, W. E. (1978). The biology of an equatorial herpetofauna in Amazonian Ecuador. Lawrence, Kansas:
Museum of Natural History, University of Kansas.

Draghi, R., Drago, F. B., & Lunaschi, L. I. (2015). First report of the genus Neocosmocercella Baker and
Vaucher, 1983 (Nematoda: Cosmocercidae) parasitizing amphibians from Argentina. Revista Argentina
de Parasitologia, 3(2), 12-15.

Frost, D. R. (2016). Amphibian species of the world: an online reference. Version 6.0. New York: American
Museum of Natural History. http://research.amnh.org/vz/herpetology/amphibia. Accessed in 13 May
2016.

Vicente, J. J., Rodrigues, H. O., Gomes, D. C., & Pinto, R. M. (1990). Nematéides do brasil. 22 parte:
nematoides de anfibios. Revista Brasileira de Zoologia, 7(1), 549-626.



O©CoO~NOOOUTA,WNPE

OO UIVIVIUUIUICNUVUVIUADNRNDRNDRNDRARARNARNDNWWWWWWWWWWRNRNNNNNNNNNRRPRPRRPRRERRRERPE
ORWNPRPOOONOTROMNROOONOURWNRPOOONOUIRWNRPOOO~NOURNWNROOONOURNWNERO

© 0 N O 0o~ W N P

e <
w N B O

Figure captions

Fig. 1 - Line drawings of Neoscomocercella bakeri n. sp. parasite of Phyllomedusa vaillantii. a. Genera
structure of female; b. Anterior end of female, lateral view; c. Frontal view of the anterior end of female; d.
General view of male; e. Spicules and gubernaculum; f. Vulva, vaginaand uterine sac, lateral view; g. Posterior
end of male, lateral view; h. Larvated egg. Scale bars: a, d, f, g, 200 um; b, €, 50 um; ¢, 25 um; h, 100 pm.

Fig. 2 — Scanning Electron Microscopy of Neoscomocercella bakeri n. sp. parasite of Phyllomedusa
vaillantii. a. Triangular mouth opening with three simple lips; b. Anterior end with somatic papillae; c. Region
of vulva; d. Distribution of vesiculated papillae in the posterior region in males; e. Vesiculated papillag; f.
Distribution of cloacal papillag; g. Posterior end of female, lateral view; h. Posterior end of female, ventral view.
Abbreviations: asterisk: lips; Vu: vulva; Arrows in each figure: somatic papillae; Sp: sessil precloacal papillag;
Ad: adcloacal papillae; Pc: precloacal papillag; Ps: postcloacal. Scale bars: a, 2 um; b, e, 10 um; ¢, 20 um; d,
100 pm; f — h, 50 um.
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