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RESUMO

As formigas-cortadeiras sdo insetos sociais de grande importdncia agrondmica devido a
desfolha que causam em diversas culturas. O sistema imune inato dos insetos, especialmente
nos eussociais, ¢ crucial para a defesa contra patégenos e a manutencao da satde do individuo
e da colonia. A resposta imune celular ¢ realizada por células presentes na hemolinfa, os
hemocitos, que desempenham fungdes como encapsulagdo, nodulacdo, fagocitose e
melanizagdo. Insetos produzem varios tipos de hemocitos que sdo tradicionalmente
identificados usando caracteristicas morfoldgicas, histoquimicas e funcionais. O presente
estudo foi dividido em dois capitulos. No primeiro capitulo, investigou-se a relacdo entre o
tamanho da céapsula cefalica de dois grupos de operarias - forrageadoras e operarias maiores
externas ao ninho, denominadas "soldadas" - e a quantidade de hemdocitos livres circulantes na
hemolinfa das formigas-cortadeiras Atta laevigata e Atta sexdens, quantidade de hemocitos foi
quantificada em camara de Neubauer e largura da capsula cefalica. No segundo capitulo,
caracterizou-se e determinou-se a propor¢do de tipos de hemodcitos na hemolinfa de
Acromyrmex balzani, A. sexdens e A. laevigata. A contagem de hemocitos e identificagao das
células foi realizada no Laboratério de Simbioses Insetos-Microrganismos (LASIM), na
Universidade Federal do Tocantins, Campus de Gurupi. Para quantifica os nimeros de
hemocitos de cada tipo utilizou-se o software ImageJ para analise das laminas. Apos a extragao
da hemolinfa de dez operdrias de cada espécie pelo método de capilaridade, foram
confeccionadas trés laminas para cada espécie. Estas laminas foram coradas pelo método
Coloracao May Grunwald — Giemsa para visualizacao dos hemocitos. A area da laminula foi
quantificada utilizando o programa ImagelJ, permitindo determinar a quantidade de cada tipo
de hemdcito presente. Adicionalmente, Através do programa R Core Team foi realizado as
analises de correlacdo para as variaveis relacionadas aos tipos de células presentes na
hemolinfa. Esta etapa permitiu investigar possiveis relacdes entre a abundancia de diferentes
tipos de hemocitos e outras variaveis estudadas, como caracteristicas morfoldgicas das formigas

ou condi¢Oes ambientais dos ninhos.

Palavras-chave: Atta spp. Acromyrmex sp. Hemocitos. Hemolinfa. Sistema imunolégico.



ABSTRACT

Leaf-cutting ants are social insects of great agronomic importance due to the defoliation they
cause in various crops. The innate immune system of insects, especially in eusocial ones, is
crucial for defense against pathogens and maintaining individual and colony health. The cellular
immune response is carried out by cells present in the hemolymph, called hemocytes, which
perform functions such as encapsulation, nodulation, phagocytosis, and melanization. Insects
produce various types of hemocytes traditionally identified using morphological,
histochemical, and functional characteristics. This study was divided into two chapters. The
first chapter investigated the relationship between the size of the head capsule of two groups of
workers - foragers and larger workers outside the nest, referred to as "soldiers" - and the quantity
of freely circulating hemocytes in the hemolymph of leaf-cutting ants Atta laevigata and Atta
sexdens. Hemocyte quantity was quantified in a Neubauer chamber, along with head capsule
width. In the second chapter, hemocyte types in the hemolymph of Acromyrmex balzani, A.
sexdens, and A. laevigata were characterized and determined. Hemocyte counting and
identification were conducted at the Laboratory of Insect-Microorganism Symbioses (LASIM),
Federal University of Tocantins, Gurupi Campus. To quantify the numbers of each hemocyte
type, Imagel] software was used for slide analysis. After hemolymph extraction from ten
workers of each species using capillarity, three slides were prepared for each species. These
slides were stained using the May Grunwald-Giemsa staining method for hemocyte
visualization. The area of the slide was quantified using the Imagel] program, allowing
determination of the quantity of each type of hemocyte present. Additionally, correlation
analyses for variables related to cell types present in the hemolymph were performed using the
R Core Team program. This step allowed investigation of possible relationships between the
abundance of different hemocyte types and other variables studied, such as morphological

characteristics of ants or environmental conditions of the nests.

Keywords: Atta spp. Acromyrmex sp. Hemocytes, Hemolymph. Immune system.
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