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“O maior inimigo do conhecimento
nao € a ignorancia; é a ilusdao do
conhecimento”

(Stephen Hawking)



RESUMO

Introdugdo: O envelhecimento € um processo degenerativo inevitavel. O
testiculo, assim como todos os 6rgaos, passa por esse processo e o conhecimento
de suas consequéncias é importante também para o estudo da fertilidade no homem
idoso. Obijetivos: Analisar quantitativamente, por meio da estereologia e
morfometria, a espermatogénese em ratos submetidos ao processo natural de
envelhecimento. Métodos: Estudo experimental utilizando 72 ratos Wistar, divididos
em 6 grupos de acordo com a idade no momento da eutanasia: 3, 6, 9, 12, 18 e 24
meses, submetidos a orquiectomia e a coleta de fragmentos do parénquima
testicular, para analise histolégica estereoldgica e morfométrica. Por meio do estudo
estereologico foi obtida a densidade numérica de espermatides e pelo estudo
morfométrico foi obtida a altura do epitélio germinativo e a area do tubulo seminifero.
Resultados: Houve uma reducdo estatisticamente significativa da densidade
numeérica de espermatides somente nos grupos 18 e 24 meses de vida. A altura do
epitélio germinativo ndo apresentou diferenga significativa entre os grupos. A area
dos tubulos seminiferos apresentou uma pequena reducdo, com significancia
estatistica, entre os grupos de ratos jovens e idosos. Conclusao: O processo
natural de envelhecimento dos ratos apresentou reducao significativa da densidade
numérica de espermatides e area dos tubulos seminiferos, mais acentuadamente
nos ratos com 18 e 24 meses de vida, ou seja, no tergo final de suas vidas.

Palavras-chave: envelhecimento; espermatogénese; infertilidade; testiculo;
ratos; estereologia; morfometria; densidade numérica; espermatides.



ABSTRACT

Introduction: Aging is an inevitable degenerative process, and the testes, like all
organs, undergo this process. The knowledge of the consequences of aging on the
functions of the testes is important for the study of fertility in elderly men. Objectives:
This study was aimed at quantifying, through stereological and morphometric
analysis, spermatogenesis in rats undergoing the natural aging process. Methods:
Seventy-two male Wistar rats were divided into 6 equal groups according to age at
the time of killing: 3, 6, 9, 12, 18, and 24 months. All the rats were subjected
orchiectomy and collection of testicular parenchymal fragments for histological and
morphometric analysis. The numerical density of spermatids was calculated using a
stereological study, and morphometric analysis was conducted to measure the height
of the germinal epithelium and the area of the seminiferous tubules. Results: We
found that the 18 and 24 months groups showed a significant reduction in the
number of spermatids. However, the height of the germinal epithelium was not
significantly different between the groups. The area of seminiferous tubules was also
significantly reduced in the elderly rats compared to that in the young ones.
Conclusion: Aging of rats showed a significant reduction in the number of
spermatids and the area of the seminiferous tubules, more pronounced in the rats at
18 and 24 months of life, that is, in the final third of their lives.

Keywords: aging; spermatogenesis; infertility; testis; rats; stereology;
morphometry; numerical density; spermatids
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1 INTRODUGAO

O envelhecimento € um processo continuo e inevitavel que ocorre em
todas as espécies, que leva a piora funcional de multiplos sistemas desencadeando
um aumento da morbidade e, finalmente, a morte’. No nivel biologico, esse processo
€ associado ao acumulo de uma grande variedade de danos moleculares e
celulares. Com o tempo, esse dano leva a uma perda gradual nas reservas
fisiolégicas, um aumento do risco de contrair diversas doencas e um declinio geral
na capacidade intrinseca do individuo. Porém, essas mudangas n&o sao lineares ou
consistentes e sdo apenas vagamente associadas a idade de uma pessoa em
anos?.

Nas ultimas décadas houve uma profunda mudanca no perfil
demografico mundial, com diminuicdo das taxas de mortalidade e natalidade,
associada a um aumento da expectativa vida, levando a um envelhecimento
populacional. Segundo a relatério da nagdes unidas de 2007, a expectativa de vida
mundial foi de 47 anos na década de 1950 para 65 anos nos anos 2000 e podendo
chegar a 75 em 2045-2050°. No Brasil, segundo o censo demografico de 2010 do
IBGE, ha aproximadamente 20 milhdes de idosos e estima-se que em 2020 havera uma
populacdo com cerca de 32 milhdes de individuos idosos®. O envelhecimento da
populagao trouxe a luz uma necessidade de inclusdo dessas pessoas na sociedade
€ na economia, além de aumentar a importancia de conhecer as alteragdes
bioldgicas ocorridas no envelhecimento®.

Em conjunto com a mudanca do perfil populacional e queda das taxas
de natalidade, houve também uma alteragdo no comportamento dos casais, que
devido a aspectos culturais e preocupacdes profissionais, assim como melhora dos
meétodos anticoncepcionais, postergam a paternidade para idades cada vez mais
tardias. Isso, associado a utilizacdo de técnicas de reproducao assistida, torna as
consequéncias do envelhecimento gonadal mais evidentes e conhecer suas
alteragdes se torna importante para uma melhor assisténcia aos individuos®.

A gbnada masculina é o testiculo, estruturas pares localizadas dentro
do escroto e que sdo responsaveis por fungdes reprodutivas e enddcrinas. O
parénquima testicular é envolto por uma capsula dura, a tunica albuginea, composta
por musculo liso e colageno. Internamente, os testiculos possuem tubulos

contorcidos denominados tubulos seminifero; cada tubulo tem aproximadamente 1m
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de comprimento, os tubulos seminiferos contém células germinativas
(espermatogodnias, espermatocitos e espermatides) e células de suporte (células de
sertdli). Entre os tubulos existe um tecido intersticial composto de células de Leydig
(produtoras de testosterona), mastécitos, macréfagos, nervos, vasos sanguineos e
linfaticos. O tecido germinativo corresponde a aproximadamente 80% do volume

testicular®’

limen dos espermatozoides
tubulos seminiferos

espermétidesvg‘ 0 /

espermatécito Q/ > QV rd/O\\\i
secundario \>? ) C ;\O\v/fé
. D Y o P ) células
espermatocito — . — de Sertoli
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espermatogonia

juncoes

de oclusao /—
fibroblasto 0

células capilar
de Leydig
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FIGURA 1: llustracdo da histologia do tubulo seminifero dos testiculos
(acima) e microscopia do testiculo de rato (abaixo). Fontes: Imagem a esquerda

adaptada de Curi, 2009 e imagem da direita de arquivo do autor (2014)

A regulagdo das funcdes testiculares é feita pelo eixo hipotalamo-
hipéfise-gonadal, que a partir da producéo do hormdnio liberador de gonadotrofinas
(GnRH) estimula a hipofise a produzir as gonadotrofinas (FSH e LH) que, por sua
vez, estimulam a espermatogénese (FSH) e a producao de testosterona (LH) pelos
testiculos. O eixo reprodutor masculino de horménios e 6rgdos € um sistema
biolégico eficiente, bem orquestrado e administrado com precisdo. E responsavel
pela formacdo e desenvolvimento do aparelho reprodutor, pelo potencial de
fertilidade na puberdade e pela manutencao de caracteristicas masculinas na idade
adulta”®.

Nos mamiferos o processo espermatogénico pode ser dividido em trés
fases distintas: a primeira é a fase proliferativa ou espermatogonial, em que as
espermatogbnias proliferam e dao origem aos espermatdcitos primarios e, ao
mesmo tempo, renovam a populacdo espermatogonial necessaria para a
manutencdo do processo; a segunda fase € a fase meidtica, que envolve divisdes
reducionais dos espermatocitos, que resultam na formagao de células hapléides, as
espermatides; a terceira fase, € a espermiogénese e se caracteriza por uma
complexa série de transformacoes citoldgicas das espermatides, que se convertem
em células altamente especializadas, os espermatozoides®'®. Este processo dura,
em média, 64 dias (42-76 dias) em homens”, e em ratos o ciclo leva, em média, 55
dias (52- 59 dias)'.

Embora a espermatogénese continue por toda a vida, a quantidade e a
qualidade do processo no homem idoso esta diminuida em relagdo ao homem

121314 norém é dificil precisar em qual momento da vida do homem essa

jovem
queda se torna mais acentuada, ja que, diferentemente das mulheres que
apresentam um sinal clinico da faléncia ovariana, os homens nao apresentam um
sinal preciso de faléncia testicular’>. Com o envelhecimento o desempenho das
fungdes testiculares é afetado’ e a gdnada masculina envelhecida apresenta
alteragdes estruturais e morfoldgicas', alteragdes estas que estdo associadas com
a piora na qualidade do esperma e fertilidade'®. A queda da qualidade seminal em

homens idosos pode estar relacionada, além da infertilidade, a um aumento da
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ocorréncia de complicagcbes durante a gestacdo e algumas patologias como:
autismo, esquizofrenia, bipolaridade e acondroplasia’’.

As caracteristicas morfolégicas e fungdes das células espermatogénicas
sao, em grande parte, baseadas na integragao da estrutura histologica do testiculo.
O envelhecimento pode diminuir o tamanho testicular e o numero de células
germinativas, células de Sertoli, células de Leydig e células peritubulares no

testiculo durante o processo de envelhecimento''81920

. E a espermatogénese esta
inimamente associada as alteragdes morfolégicas do testiculo™. Analises
estruturais dos testiculos humanos envelhecidos revelaram que a maturagdo da
espermatogénese foi interrompida nos niveis de espermatécito’?'.

As analises quantitativas vém sendo amplamente utilizadas em estudos
relacionados aos testiculos com o intuito de determinar alteragdes sofridas pelo
orgao. Enquanto em técnicas morfométricas a medida das estruturas é realizada em
cortes bidimensionais de maneira direta, a estereologia baseia-se em principios
geométricos e estatisticos, para descrever/estimar a estrutura tridimensional e a
disposicdo espacial de espécimes biologicos a partir de finos cortes

22,23

bidimensionais Essa técnica foi usada em estudos anteriores para avaliar

parametros do tibulo seminifero e células germinativas?®%>,

O modelo utilizado no presente experimento permite analisar os efeitos do
envelhecimento, minimizando a interferéncia de outras condi¢des e foi conduzido
com o intuito de estabelecer com maior precisdo 0 momento em que ocorre a maior

queda dos elementos morfologicos, celulares e estruturais da espermatogénese.
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1.1 OBJETIVO

O presente estudo experimental, utilizando ratos submetidos ao processo
natural de envelhecimento, analisando elementos da espermatogénese em
diferentes idades, tem por objetivos:

1) Descrever e quantificar as modificagdes histolégicas relacionadas a
densidade numérica de espematides, altura do epitélio germinativo e area do tubulo
seminifero no processo natural de envelhecimento do testiculo.

2) Estabelecer o momento do processo de envelhecimento em que ocorrem

modificagdes significativas no epitélio germinativo.
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2 MATERIAIS E METODOS

Foram observados todos os principios éticos na experimentacdo animal

estabelecidos pelo Colégio Brasileiro de Experimentacdo Animal (COBEA) e as

exigéncias estabelecidas no “Guide for the Care and Use of Experimental Animals”25.
O experimento foi avaliado e aprovado pelo Comité de Etica em Experimentacéo
Animal (CEEA) do Setor de Ciéncias Biologicas da Universidade Federal do Parana
na 7% Reunido Ordinaria do CEEA de 2010 (17/08/2010, certificado 463) sob o
processo numero 23075.032620/2010-10.

2.1 GRUPOS

Foram utilizados 72 ratos albinos da linhagem Wistar (Rattus novergicus
albinus, Rodentia, Mammalia), do sexo masculino, procedentes do biotério Central
do Centro Politécnico da Universidade Federal do Parana. Todos os animais foram
mantidos em gaiolas de polietleno com medidas de 60x50x22cm devidamente
identificadas com o titulo do estudo e a data de nascimento dos animais, distribuidos
em trés por gaiola (FIGURA 2). Foram submetidos a uma temperatura controlada em
22 °C, com um ciclo claro/escuro de 12 horas, com umidade do ar controlada e livre
de ruidos externos. Receberam agua filtrada e racdo especifica para a espécie,
Nuvilab (Nuvital® — Colombo, Parana, Brasil) de forma ad libitum durante todo o
periodo do experimento®.

Os animais foram divididos em 6 grupos, com 12 animais cada, sacrificados
em diferentes idades: grupo 1 com 3 meses, grupo 2 com 6 meses, grupo 3 com 9

meses, grupo 4 com 12 meses, grupo 5 com 18 meses e grupo 6 com 24 meses.
2.2 EXPERIMENTACAO

Os animais que seriam submetidos ao procedimento foram alocados em
uma sala longe do sitio de experimentacdo, em um local calmo e sem ruidos
externos, e entdo levados um a um em uma gaiola de transporte para o laboratorio.

Na sala de experimentacdo foi realizada pesagem em balanga calibrada
ultrassensivel e medigdo da estatura do animal.

Para o procedimento, os animais foram submetidos a anestesia com solugao

de cloridrato de quetamina (57,67mg / ml) associada a 2% de cloridrato de xilazina
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(2g), com aplicagao de 1ml/1000 gramas de peso vivo, via injegao intraperitoneal em
condigcoes assépticas. O procedimento consistiu na realizagédo de laparotomia e
toracotomia mediana e subsequente incisdo cardiaca com indugcdo de parada
cardiorrespiratoria por exsanguinagao.

Em seguida, o experimento prosseguiu com a orquiectomia bilateral por
meio da dissecgado dos testiculos, ligadura e sec¢ao do funiculo espermatico. O
testiculo esquerdo foi imediatamente congelado sob a temperatura de -80°C (para
ser usado em outro estudo) e o testiculo direito foi submetido a pesagem e
mensuracao de suas dimensdes (comprimento, largura e espessura) para posterior

para analise morfoldgica, morfométrica e estereoldgica (FIGURA 2).

FIGURA 2: Afericao das medidas do testiculo com paquimetro digital.
FONTE: O Autor (2013)

2.3 ANALISE MORFOMETRICA E ESTEREOLOGICA

Os testiculos direitos foram pesados em balanga de precisdo semianalitica
(Shimadzu, BL220S) e suas dimensdes foram obtidas utilizando-se paquimetro

digital (Digimess®).
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Os testiculos direitos foram submetidos a uma incisdo Unica de 2mm, em
extensdo e profundidade, no tergo superior, médio e inferior para melhor penetragao
do fixador, em seguida foram submersos em ALFAC (alcool 80%, formaldeido e
acido acético) por 16 horas. Apds esta fixagcdo, os testiculos permaneceram em
alcool 70%, seguido da desidratagdo em uma série decrescente de concentragbes
de xilol e alcoois, foram seccionados transversalmente no tergco médio e divididos
em duas porcdes iguais (superior e inferior). Estas duas porgées foram novamente
seccionadas ao meio no sentido transversal para posterior inclusdo em bloco de
parafina.

Em seguida, os testiculos foram submetidos a cortes sucessivos em
micrétomo com 5um de espessura (American Optical, Spencer AO 820). Para
obtencao de cortes aleatérios e uniformemente isotrépicos utilizou-se o método do
Orientatior?’, desta forma, apds a obtengdo deste segmento intermediario do
testiculo separado por dois cortes paralelos, foi possivel a aquisicdo de duas faces
de corte que se comportaram como planos iniciais de analise. Apoiado sobre o
primeiro plano de corte procede-se um segundo corte, perpendicular ao primeiro,
mas com direcao aleatoria. Posteriormente, apoiou-se a parte restante do segmento
do o6rgdao sobre a segunda face de corte e procedeu-se o terceiro corte,
perpendicular ao segundo, mas com diregdo também aleatéria. Desta forma, o
parénquima testicular, inicialmente  anisotrépico, passou a apresentar uma
organizacao uniformemente isotrépica. Para a realizacdo do calculo da densidade
numérica de espermatides utilizou-se o método Physical Disector’® e a amostragem
do tecido testicular foi realizada com dois cortes consecutivos excluindo, entres eles,
trés cortes com 5um, representando uma espessura de 25um entre os planos para a
determinagao dos parametros quantitativos tridimensionais das espermatides a partir
de cortes bidimensionais.

Posteriormente, as laminas histolégicas foram montadas com trés cortes de
cada amostragem para a execugao das técnicas histoquimicas com coloracéo pela

hematoxilina & eosina (HE).
2.3.1 Coloragao de Hematoxilina & Eosina

Foi seguido o protocolo classico com algumas adaptagdes. As laminas foram

colocadas, por um minuto, em solugdo Hematoxilina Harris. Em seguida, foram
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lavadas em agua corrente por 10 minutos. Posteriormente, as laminas foram lavadas
em agua destilada duas vezes consecutivas. Em seguida, foram impregnadas com
Eosina-Floxina por 45 segundos. Esse material foi imediatamente lavado com agua

destilada para em seguida ser desparafinado, desidratado e montado®®°.

2.3.2 Captura de Imagens e Analise das Laminas

Todas as laminas foram analisadas em fotomicroscopio Axiophoto
(Zeiss, D-7082). Posteriormente, as imagens capturadas foram utilizadas para a
analise dos parametros morfométricos para obtengao da altura do epitélio do tubulo
seminifero e didmetro do tubulo seminifero, bem como parédmetros estereoldgicos
para obtencido da densidade numeérica de espermatides.

Para determinar a tridimensao do testiculo nas diferentes faixas etarias
pré-determinadas foi utilizado o método estereoldgico Sistema-teste M4,. Esse foi
superposto as imagens histolégicas para a contagem de pontos e de intersercg¢oes-
teste (FIGURA 3).

FIGURA 3: Sistema-teste M42 superposto ao parénquima testicular. Distancia
“d” = 100 micrometros. Aumento de 40x. FONTE: O Autor (2016).

Foi utilizado um microscopio bioldégico trinocular plano 0,1 (Polaris —
B.photonics) conectado a um computador (B-Xtreme) dotado de um processador
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intel G2030 Dual Core com sistema de captura de imagem (Home Mirage |). Para
fotodocumentacao foi utilizada camera digital (modelo CMOS) acoplada ao
microscopio.

A obtencao da altura do epitélio germinativo e o calculo da area do tubulo
seminifero foram realizados com auxilio de um software apropriado (TsVieW).

Foram selecionados 10 campos microscépicos em cada corte histologico
para realizagdo das analises, o que proporcionou um total de 360 campos
microscopicos em cada grupo de ratos.

Para obtencado da densidade numérica das espermatides (Nv[espermatide])

foi utilizada a formula:

Nv[espermatide] = ZQ afespermatide)/ VOI[disector] (um?)
Sendo:

2Q ajespermatide] = NUMero de espermatides

Vol[disector] =e. At

e = espessura do micrémetro

At = area-teste do plano superior

2.4 ANALISE ESTATISTICA

Os resultados dos parametros deste estudo foram analisados
estatisticamente por meio da analise de variancia (ANOVA) e do teste post Hoc de
Tukey HSD. Esses parametros, de cada grupo, foram comparados entre si,
adotando-se o nivel de significancia estatistica menor que 5% (p<0,05). Para a
correlagao entre as variaveis numéricas, foram utilizados os indices de correlagao de

Pearson (paramétrico) e Spearman (ndo paramétrico).
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3 ARTIGO CIENTIFICO

Os dados da presente dissertacdo — resultados e discussdo — foram
submetidos para analise e publicagdo no jornal cientifico oficial da American Society
of Andrology (ASA) denominado Andrology.
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Stereological and morphological analysis of the effects of aging on
spermatogenesis in rat testis

Introduction

The human population has experienced a sustained increase in life span,
especially in recent decades; this increase occurred first in developed countries and,
subsequently, in developing countries. Professional and cultural factors and the use
of modern contraceptive methods have also led to an increase in the age of paternity.
Moreover, the use of assisted reproduction techniques has increased, and changes
due to aging have become more evident and important as one of the factors for
determining the fertility of couples in such cases(Kovac et al. 2013).

Aging is a natural ongoing process characterized by morphological and
structural degeneration, and like other organs, the gonads also deteriorate due to this
process; however, unlike women, who present clinical signs of ovarian failure, men
do not show accurate visibly signs of testicular failure(Eskenazi et al. 2003). Although
spermatogenesis continues throughout life, the quantity and quality of this process in
elderly men is lower than that in young men(Eskenazi et al. 2003; Plas et al. 2000;
Jiang et al. 2014); however, it is difficult to determine the exact moment when this
decline becomes more pronounced.

Besides spermatogenesis, another important role played by the testes is in the
production of the male hormone, testosterone. Since all testicular functions are
related to each other, infertile men have an increased risk of hypogonadism(O’Brien
et al. 2005). Aging affects both these testicular functions(Beattie et al. 2015). The
aged male gonad presents structural and morphological changes such as decreased
volume and reduced number of germ  cells(Jiang et al. 2014),
which are associated with a decrease in the quality of sperm and fertility(Hellstrom
2006). The decrease in semen quality in elderly men may result, in addition to
infertility, in an increase in the possibility of complications during pregnancy and
certain diseases such as autism, schizophrenia, bipolarity, and
achondroplasia(Lawson & Fletcher 2014).

Stereology is the quantitative assessment of the three-dimensional
structure and spatial arrangement of thin two-dimensional sections of biological
specimens(Liu et al. 2009). This technique has been used in previous studies to
evaluate parameters of the seminiferous tubule and germ cells(Liu et al. 2009;
Bechara et al. 2015; Xia et al. 2012). In the present study, we
conducted stereological analysis to precisely determine the stage of life when a
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greater deterioration in the morphological, cellular, and structural elements of
spermatogenesis occurs with aging in rats.

Materials and Methods

Animals and study design

All animal experiments were conducted in accordance with the ethical
principles established by the Brazilian College of Animal Experimentation (COBEA)
and the requirements laid down in the "Guide for the Care and Use of Experimental
Animals"(CCAC 1993). The study was approved by the Ethics Committee in Animal
Experimentation (CEEA) of the Department of Biological Sciences at the Federal
University of Parana.

Seventy-two 3-months-old male albino Wistar rats (Rattus novergicus
albinus, Rodentia, Mammalia) were used in this study. The rats were housed under a
controlled temperature of 22°C with a light/dark cycle of 12 h and with controlled air
moisture in an environment free from external noises. Filtered water and species-
specific rations were supplied ad libitum throughout the experiment.

The animals were divided into six groups (n = 12 in each group) and killed at
different ages: 3 months, 6 months, 9 months, 12 months, 18 months, and 24
months.

The animals were anesthetized with 1 mL/kg live weight of a solution of
ketamine (57.67 mg/mL) supplemented with 2% xylazine hydrochloride (2 g) via
intraperitoneal injection under aseptic conditions. The procedures consisted of
laparotomy and median thoracotomy for removal of organs (for use in other
studies), cardiac incision with induction of cardiac arrest by exsanguination, and
bilateral orchiectomy by a median scrotal incision, isolation, ligature, and sectioning
of the spermatic cord, and resection of both testes. The left testes were immediately
frozen at -80°C (for use in another study), and the right testes of all the animals were
weighed and measured (length, width, and thickness) and used in the present study.

Morphometric and stereological analysis

A single 2-mm (breadth and depth) incision was made in the upper, middle,
and lower thirds of the right testes for better penetration of the fixative, and the testes
were then submerged in ALFAC (alcohol 80%, formaldehyde, and acetic acid) for

16 h. The testes were then transferred into 70% alcohol, followed by dehydration in a
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series of decreasing concentrations of xylene and alcohol for subsequent embedding
in paraffin blocks.

The testes were then cut into 5-um-thick sections using a microtome
(American Optical, Spencer AO 820). To obtain random and uniformly isotropic
sections, the Orientatior (Mattfeldt et al. 1985) method was used, and the Physical
Disector (Sterio 1984) method was used to calculate the numerical density of the
spermatids. The sampling of testicular tissue was performed with two consecutive
sections excluding, among them, three 5-um sections, representing a thickness of 25
um between the planes for the determination of tri-dimensional quantitative
parameters of spermatids from two-dimensional sections.

Subsequently, the histological slides were mounted with 3 sections of each
sampling for histochemical analysis with hematoxylin & eosin (HE) staining.

The assessment of the height of the germinal epithelium and calculation of the
area of the seminiferous tubule was performed with the aid of an appropriate
software (TsVieW).

Ten microscopic fields were chosen in each of the three histological sections
to perform the analysis, which yielded a total of 360 fields in each group of rats.

The numerical density of the spermatids (Nv[spermatids]), expressed as
number of spermatids per um?® of testicular parenchyma, was calculated using the
following formula:

Nv[spermatid] = ZQ ajspermatiaj/ Vol[disector] (um3)

In which:

2Q ajspermatia] = Number of spermatids

Vol[disector] = e. At

e = thickness of the micrometer

At = test area of the upper plane

Statistical Analysis

Statistical analysis was performed by analysis of variance (ANOVA) and by
using post-hoc Tukey’s honest significant difference (HSD). Parameters for each
group were compared using a statistical significance threshold of less than 5% (P <
0.05). Pearson (parametric) and Spearman (nonparametric) correlations were used

to correlate numerical variables.
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Results
None of the animals in the study died before they were killed, and the animals
in older-age groups presented characteristics of aging, such as thinning of hair and

hypoactivity.

Stereological analysis

The numerical density of spermatids was slightly lower in the 6 months group
than in the 3 months group. The 9 and 12 months groups showed slightly higher
numerical density of spermatids than the 3 and 6 months groups. In the 18 and 24
months groups, the numerical density of spermatids was significantly reduced (P <
0.0001; Figure 2 and Tables 1 and 2).

Means of the numerical densities of spermatids
(number of spermatids/pum3)
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Figure 1. Mean numerical densities of spermatids per um3 in the different groups of rats based on
age.

Table 1. Average of the numerical densities of spermatids in the different groups

Groups N Mean SD 95% CI

3 months 360 75.74 15.96 74.08-77.39
6 months 360 71.75 17.77 69.91-73.59
9 months 360 72.13 17.63 70.30-73.95
12 months 360 72.60 17.37 70.79-74.39
18 months 360 28.64% 1.67 28.46-28.81
24 months 360 27.89* 6.17 27.24-28.52

*P < 0.001 (ANOVA)
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Note: n = number of microscopic fields analyzed; Mean = mean of the numerical densities of
spermatids (number of spermatids; SD = standard deviation; Cl = confidence interval)

Figure 1 shows a sample of the photodocumentation of the testicular

parenchyma.

Figure 2. Microscopic sample of testicular parenchyma of a rat from the (A) 6-mnts-old group, (B)
24-months-old group. Showing a decrease in the number of spermatids (Black arrows: espermatids)
Sources: the author's archive (2014).

Table 2. Comparison between the mean numerical densities of spermatids of rats in different groups

Comparison Difference between mean P value 95% CI
numerical densities of

Group Groups spermatids
6 months 3.98 0.003* 0.94-7.01
9 months 3.60 0.009* 0.57-6.64

3 months 12 months 3.13 0.038* 0.10-6.17
18 months 47.09 0.000* 44.05-50.13
24 months 47.88 0.000* 44.81-50.88
9 months -0.37 0.999 -3.40-2.66

6 months 12 months -0.84 0.964 -3.87-2.19
18 months 43.11 0.000* 40.07-46.15
24 months 43.86 0.000* 40.83-46.90
12 months -0.46 0.998 -3.50-2.56

9 months 18 months 43.48 0.000* 40.45-46.52
24 months 44.24 0.000* 41.20-47.27

12 months 18 months 4395 0.000* 40.92-46.99
24 months 44.70 0.000* 41.67-47.74

18 months 24 months 0.75 0.981 -2.28-3.78

*P < 0.05 (ANOVA - Tukey post hoc)
Note: the difference between the mean = difference between the mean numerical densities of
spermatids (number of spermatids/pm3) in different groups of rats; Cl = confidence interval
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Morphometric analysis

The results of the macroscopic morphometric analysis (weight, dimensions,
and volume) were not significantly different between the groups.

The height of the germinal epithelium, as assessed by microscopic analysis,
was significantly reduced in the 18 months group (mean = 100.06 ym) compared to
that in the other groups. However, the 24 months group showed a significant
increase (mean = 108.21 um) compared to the 18 months group, with a similar value

to that observed in the groups with younger rats (Figure 3 and Tables 3 and 4).

Mean height of the germinal epithelium (pum)
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Figure 3. Average heights of the germinal epithelium of rats in the different groups of rats based on
age.

Table 3. Mean height of the germinal epithelium of rats in the different groups

Groups n Mean height of SD 95% CI
the germinal
epithelium (um)
3 months 360 111.23 20.66 109.09-113.37
6 months 360 108.82 20.99 106.64-110.99
9 months 360 109.12 20.79 106.96-111.27
12 months 360 109.26 22.13 106.97-111.56
18 months 360 100.06* 16.03 98.27-101.86
24 months 360 108.21 12.92 106.87-109.55

*P < 0.005 (ANOVA)
Note: n = number of microscopic fields analyzed; Mean = mean height of the germinal epithelium; SD
= standard deviation; Cl = confidence interval
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Table 4. Comparison between the mean heights of the germinal epithelium between the different
groups

Comparison Difference between the P value 95% CI
mean heights of the
Group Groups germinal epithelium (um)

6 months 2.41 0.545 -1.68-6.51
9 months 2.11 0.682 -1.98-6.21

3 months 12 months 1.97 0.744 -2.12-6.07
18 months 11.16 0.000* 6.90-15.43
24 months 3.02 0.285 -1.07-7.12
9 months -0.29 1.000 -4.39-3.80

6 months 12 months -0.44 1.000 -4.54-3.65
18 months 8.75 0.000* 4.48-13.01
24 months 0.60 0.998 -3.48-4.70
12 months -0.14 1.000 -4.24-3.95

9 months 18 months 9.05 0.000* 4.78-13.31
24 months 0.90 0.998 -3.19-5.00

12 months 18 months 9.19 0.000* 4.93-13.46
24 months 1.05 0.978 -3.04-5.15

18 months 24 months -8.14 0.000* -12.40—-3.87

*P < 0.05 (ANOVA - Tukey post hoc)
Note: Difference between the means = difference between the mean heights of the germinal
epithelium in the different groups of rats; Cl = confidence interval

With regard to the tubular area, the results were similar to those found in the
stereological analysis of the numerical density of spermatids. The 18 and 24 months
groups showed a significant decrease in tubular area (6726.21 pm? and 7395.75
um?, respectively) compared to the other groups. However, unlike in the spermatids,
the variation in the tubular area between the young and old rats was very slight
(Figure 4 and in Tables 5 and 6).
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Figure 4. Values of the mean tubular area in the different groups of rats based on age.

Table 5. Mean tubular area in the different groups

Groups n Mean (umz) SD 95% CI

3 months 360 8540.59 723.42 8465.60-8615.57
6 months 360 8475.71 711.42 8401.97-8549.45
9 months 360 8533.54 688.97 8462.13-8604.95
12 months 360 8457.50 731.20 8381.71-8533.29
18 months 360 6726.21* 825.90 6640.61-6811.82
24 months 360 7395.75% 707.39 7322.43-7469.07
*P <0.005

Note: n = number of microscopic fields analyzed; Mean = mean tubular area in the different groups of
rats; SD = standard deviation; Cl = a confidence interval
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Table 6. Comparison of the mean tubular areas between the different groups of rats (ANOVA - Tukey
post hoc)

Comparison Difference between P value 95% CI
mean tubular areas
Group Groups (um?)

6 months 64.87 0.843 -90.89-220.65
9 months 7.04 1.000 -148.72-162.82

3 months 12 months 83.08 0.650 -72.68-238.86
18 months 1814.37 0.000%* 1658.59-1970.14
24 months 1144.83 0.000%* 989.06-1300.61
9 months -57.82 0.898 -213.60-97.94

6 months 12 months 18.20 0.999 -137.56-173.98
18 months 1749.49 0.000* 1593.72-1905.27
24 months 1079.96 0.000* 924.18-1235.73
12 months 76.03 0.732 -79.73-231.81

9 months 18 months 1807.32 0.000%* 1651.54-1963.09
24 months 1137.78 0.000%* 982.01-1293.56

12 months 18 months 1731.28 0.000* 1575.51-1887.06
24 months 1061.75 0.000* 905.97-1217.52

18 months 24 months -669.53 0.000* -825.30—-513.75

*P < 0.05 (ANOVA - Tukey post hoc)
Note: Difference between the mean = difference in the mean tubular areas between different groups of
rats; Cl = confidence interval

Discussion

To better understanding the aging process and its characteristics, it is
necessary to conduct studies with long follow-up times and using subjects at different
stages of life, which requires experimental animal. Since rats have a short biological
cycle, their entire life cycle can be controlled and the changes in
spermatogenesis with the passage of time can be compared. The design of the
groups in the present study allowed us to examine the animals at critical moments
such as post-puberty (3 months of age) and at old age (24 months of age)(Quinn
2005).

With an increase in the average life span and with couples tending to
postpone conception, knowledge of the events occurring during spermatogenesis in
aged populations and the consequences of aging on spermatogenesis has become
important for both treatment and counseling. In a review article, Kovac et al.
previously showed that, in addition to low seminal quality and histological changes,
paternal aging also leads to an increased risk of miscarriages, genetic abnormalities,
cancer, autism, and other psychiatric disorders in the offspring(Kovac et al. 2013).
Serre et al. also found similar results in an animal study, which indicated an increase
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in the pre-implantation loss of the embryo, decrease in fetal weight, and increase in
neonatal death in offspring generated by elderly animals(Serre & Robaire 1998).

Spermatogenesis and male fertility have been extensively studied, and the
factors that alter them, such as varicocele, torsion of the testis, and cryptorchidism,
have already been the targets of numerous studies(Al Bakri et al. 2012; Lorenzini et
al. 2012; Penson et al. 1997). As a variable that affects all beings, aging has been
the focus of various studies, which have indicated testicular changes and change in
seminal quality with increasing age(Jiang et al. 2014; Xia et al. 2012; Well et al.
2007). However, most of these studies have only analyzed what occurs in older men
or compared it to observations in young men without establishing a time point for
when these changes occur. In the present study, we identified stability of the
analyzed variables in the first four groups and a significant decrease in the same
variables in the last two groups, which indicated that deterioration in
spermatogenesis does not occur uniformly.

The results of the present study are also consistent with those of previous
studies, which also revealed a regression in the quality of spermatogenesis and
decrease in the number of germinal cells with age(Jiang et al. 2014; Levy et al.
1999). Our study showed that the histology with regard to spermatogenesis remains
unchanged in the period between puberty and the initial two-thirds of life and that
there is a marked decline in the last one-third stage of life, which indicates that
fertility in a 3-months-old rat and a 12-months-old rat is probably the same. In men, it
can be inferred that this decline occurs between the fourth and sixth decade of
life(Quinn 2005).

Cellular apoptosis is a component of normal spermatogenesis, and it
maintains an appropriate number of germ cells and eliminates defective cells. An
increase in apoptosis associated with a decrease in cell proliferation in aged testes
leads to an imbalance and a consequent decrease in the number of germ
cells(Pastor et al. 2011). The results of the present study show a reduction in the
number of spermatids in aged testes, which is in agreement with previous literature
that showed a decrease in the number of spermatids while the number of
spermatogonia and spermatocytes remained stable when compared to that in young
testes(Jiang et al. 2014; Kimura et al. 2003). Furthermore, previously, Tomomasa et
al. analyzed the spermatogenesis of cryptorchid rats and found an increase in
spermatocyte apoptosis as a cause of germinal cell reduction(Tomomasa et al.
2002). Thus, the increase in spermatocyte apoptosis probably explains the results
obtained in the present study.
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Spermatogenesis is a self-renewing productive system that is maintained by
stem cells (spermatogonial stem cells), which continually renew and produce other
germ cells and, a priori, maintain their quality and quantity throughout life(Brinster
2002). In this study, we showed that a decrease in the number of spermatids occurs
with aging. In a study involving the transplantation of stem cells from elderly rats into
young mouse testes, Ryu et al. found that cells from the elderly rats in a young
environment maintained spermatogenesis for another 3 years and concluded that the
deterioration of spermatogenesis in elderly men is related to a deterioration of the
testicular microenvironment(Ryu et al. 2006).

Our results also indicate that, unlike spermatid counts, when the tubular area
and height of the germinal epithelium were analyzed, there was either no difference
or only a slight difference between the elderly rats and the young ones. In a previous
study, Xia et al. analyzed the histopathology of the testes of men with advanced
prostate cancer subjected to orchiectomy and compared them with the
histopathologies of testicular biopsies of young men and found similar results; they
therefore hypothesized connective tissue hyperplasia and interstitial laxity as an
explanation for this finding(Xia et al. 2012).

One limitation of the present study is that we did not conduct seminal analysis.
Nevertheless, we established, with follow-up time and stereological (three-
dimensional) analysis, that the decrease in the number of spermatids and,
consequently, the deterioration of spermatogenesis occurs in rats at 18 months of
age. Further studies with more specific analyses aimed at determining the causes
and consequences of this deterioration need to be conducted in the future.

Conclusion

In this study, we found that aging led to a deterioration of the histological
parameters of spermatogenesis, which was accompanied by a significant decrease
in the number of spermatids and a decrease in the area of the seminiferous tubules.
Although this deterioration did not present as an obvious clinical sign, our results
showed that it occurs mainly at 18 months of age in rats, which corresponds to the
last one-third of their average life span.
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4 CONCLUSAO

O presente estudo experimental concluiu que:

1) O envelhecimento dos ratos causou alteragdes nos parametros
histolégicos da espermatogénese, representada pela redugao significativa da
densidade numérica de espermatides e diminuicdo da area dos tubulos seminiferos.

2) Mesmo sem sinais clinicos evidentes, a reducdo dos parametros da
espermatogénese no envelhecimento ocorreu notadamente aos 18 meses de vida

em ratos, que corresponde ao terco final da vida dos mesmos.
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APENDICES

Apéndice | — Dados da morfometria macroscoépica dos testiculos

Grupo 3 meses

38

Peso do Testiculo
Direito (g)

1,54

1,95

1,81

1,66

1,67

1,59

1,54

1,44

1,57

1,68

1,85

1,8

TD Longitudinal
(cm)

1,7

1,7

1,8

1,8

1,8

1,6

1,6

1,6

1,6

1,7

1,8

1,63

TD Medial-Lateral
(cm)

0,9

0,9

0,9

TD Antero-Posterior
(cm)

0,7

0,8

0,9

0,8

0,8

0,8

0,8

0,7

0,7

0,7

0,9

0,7

Grupo 6 meses

Peso do Testiculo
Direito(g)

1,76

1,74

1,73

1,55

1,98

1,91

1,78

1,62

1,76

1,85

TD Longitudinal
(cm)

2,19

2,03

2,07

2,05

2,26

2,13

2,12

1,9

2,1

TD Medial-Lateral
(cm)

1,34

1,21

1,38

1,2

1,29

1,24

1,21

1,2

1.1

1.1

TD Antero-Posterior
(cm)

1,06

0,96

1,04

0,98

1,22

1,05

1,08

1.1

Grupo 9 meses

Peso do Testiculo
Direito (g)

0,88

1,86

1,79

1,7

1,94

1,85

1,94

1,87

1,77

TD Longitudinal
(cm)

1,83

2,15

2,15

2,25

2,15

2,05

2,15

TD Medial-Lateral
(cm)

1,32

1,35

1.4

1,2

1,25

TD Antero-Posterior
(cm)

0,91

1,2

1.1

1,2

1,05

1.1

Grupo 12 meses

Peso do Testiculo
Direito (g)

2,05

1,68

2,11

1,9

2,19

1,85

3,87

1,84

1,96

1,88

2,02

1,64

TD Longitudinal
(cm)

23

2,2

23

2,25

2,2

2,2

2,8

23

2,2

23

2,2

2,1

TD Medial-Lateral
(cm)

1,3

1,3

1,35

1.4

1.4

1,3

1,7

1,35

1,3

1.4

1.4

1,2

TD Antero-Posterior
(cm)

1,2

1.1

1,2

1.1

1,2

1.4

1.1

1.1

1,2

1.1

1.1

Grupo 18 meses

Peso do Testiculo
Direito (g)

2,17

2,07

1,82

2,05

2,98

2,02

1,48

1,63

2,33

2,1

3,21

1,82

TD Longitudinal
(cm)

1,9

1,9

1,9

1,9

2,2

1,6

1,8

1,8

2,2

1,7

TD Medial-Lateral
(cm)

1.1

1.1

1,2

1,2

TD Antero-Posterior
(cm)

0,9

0,8

1.1

0,9

0,8

0,8

1.1

0,8




Grupo 24 meses

39

Peso do Testiculo

Direito (g) 1,84 1,77 0,81 1,69 (2,39 [203 |228 |169 (136 [229 |237 |4,55
TD Longitudinal

(cm) 1,8 1,9 1,5 1,8 2.1 1,8 2 1,8 1,8 1,9 2 2,6
TD Medial-Lateral

(cm) 1 1 0,7 1 1,1 1 1,1 1 0,8 1 1 1,4
TD Antero-Posterior

(cm) 0,9 0,9 0,6 0,9 0,9 1 1 0,7 0,9 0,9 1 1




Apéndice Il — Dados da estereologia e morfometria

NE: Densidade numérica das espermatides (Nv[espermatide]) em pm?®

AE: Altura do epitélio em pm

AT: Area tubular em pm?

Grupo 3meses:

NE | AE AT 97 147.62 | 8.861,85
78 128.57 | 8.564,23 92 123.81 | 8.564,23
63 123.81 | 9.145,37 81 135.71 | 7.640,37
89 119.05 | 9.661,13 72 147.62 | 7.861,85
67 123.81 | 8.661,13 65 119.05 | 7.661,13
82 140.48 | 9.571,15 73 126.19 | 8.640,37
99 138.1 9.709,58 72 128.57 | 8.709,58
67 123.81 | 9.564,23 69 135.71 | 9.640,37
96 147.62 | 8.861,85 60 123.81 | 9.608,89
72 135.71 | 7.654,00 65 128.57 | 8.709,58
47 140.48 | 8.571,15 71 119.05 | 8.661,13
42 116.67 | 9.612,68 63 147.62 | 8.861,85
83 138.1 8.608,89 83 140.48 | 7.571,15
91 128.57 | 8.709,22 61 123.81 | 9.608,89
62 140.48 | 9.571,15 87 138.1 8.608,89
74 135.71 | 8.640,37 78 104.76 | 7.138,50
60 147.62 | 7.861,85 85 97.62 8.411,96
92 116.67 | 7.612,68 79 126.19 | 9.640,37
72 140.48 | 8.571,15 89 100 9.138,50
84 138.1 9.608,89 71 104.76 | 9.138,50
69 128.57 | 9.709,58 79 123.81 | 8.550,39
67 135.71 | 8.640,37 69 104.76 | 8.138,50
83 140.48 | 8.571,15 79 111.90 | 9.550,39
89 116.67 | 9.612,68 83 104.76 | 8.138,50
97 135.71 | 7.640,37 32 102.38 | 8.349,67
67 138.1 8.608,89 78 126.19 | 7.640,37
64 128.57 | 8.709,58 89 97.62 8.411,96
62 123.81 | 8.608,89 97 104.76 | 9.138,50
74 140.48 | 9.571,15 77 135.71 | 6.640,37
81 147.62 | 8.861,85 98 126.19 | 9.640,37
80 135.71 | 8.640,37 92 104.76 | 9.138,50
78 119.05 | 8.661,13 95 123.81 | 9.550,39
91 123.81 | 8.564,23 74 97.62 8.349,67
89 128.57 | 8.709,58 97 102.38 | 8.349,67
88 135.71 | 7.640,37 69 95.24 8.349,67
67 123.81 | 8.661,13 57 104.76 | 8.391,20
69 119.05 | 8.661,13 65 126.19 | 8.640,37
73 116.67 | 8.612,68 99 97.62 9.391,20
79 138.1 8.709,58 78 107.14 | 9.335,83
67 135.71 | 8.640,37 75 100 9.391,20
65 126.19 | 8.640,37 79 107.14 | 8.335,83
98 147.62 | 8.861,85 47 104.76 | 9.138,50
78 128.57 | 8.709,58 97 126.19 | 9.640,37
95 119.05 | 8.661,13 68 100 8.138,50
89 123.81 | 8.608,89 89 104.76 | 8.138,50
72 140.48 | 8.571,15 71 104.76 | 8.138,50

79 | 90.48 7.190,48
69 104.76 | 7.138,50
79 | 90.48 7.190,48
83 | 97.62 7.190,48
32 104.76 | 9.138,50
78 | 92.86 9.138,50
89 | 66.67 9.138,50
97 100 8.138,50
77 104.76 | 8.138,50
98 | 97.62 8.411,96
92 109.52 | 9.411,96
95 107.14 | 9.335,83
74 104.76 | 9.138,50
97 123.81 | 9.608,89
69 138.1 8.608,89
57 100 7.138,50
65 104.76 | 9.138,50
99 107.14 | 9.335,83
78 | 92.86 8.550,39
75 138.1 8.608,89
79 100 9.138,50
47 109.52 | 7.411,96
97 | 92.86 7.411,96
68 | 97.62 7.411,96
57 | 95.24 9.608,89
92 104.76 | 9608,89
81 116.67 | 9.608,89
59 123.81 | 9.608,89
88 138.1 8.608,89
79 116.67 | 8.612,68
82 107.14 | 8.612,68
91 100 8.612,68
82 114.29 | 8.612,68
78 116.67 | 8.612,68
89 123.81 | 8.550,39
83 104.76 | 8.550,39
84 111.90 | 8.550,39
91 100 8.550,39
77 | 71.43 8.335,83
86 | 88.1 8.335,83
77 | 92.86 8.335,83
97 100 8.335,83
99 | 76.19 9.190,48
83 | 71.43 9.190,48
93 | 73.81 9.190,48
69 | 66.67 9.138,50

40



41

79 100 9.138,50 79 76.19 8.142,03
86 104.76 | 9.138,50 47 85.71 8.142,03
75 123.81 | 8.550,39 97 69.05 9.142,03
79 104.76 | 8.550,39 68 76.19 9.142,03
47 111.90 | 8.550,39 89 80.95 9.225,08
97 100 8.550,39 71 69.05 8.225,08
68 | 92.86 8.550,39 79 76.19 8.225,08
74 126.19 | 7.640,37 69 85.71 8.301,22
97 104.76 | 7.640,37 79 78.57 8.301,22
81 97.62 7.640,37 52 92.86 8.301,22
59 135.71 | 7.640,37 56 100 8.301,22
88 100 7.640,37 42 104.76 | 9.661,13
79 | 76.19 7.349,67 49 90.48 9.564,23
82 | 92.86 8.349,67 71 123.81 | 8.709,58
87 | 83.33 9.391,20 41 140.48 | 8.861,85
76 104.76 | 8.571,15 32 123.81 | 9.861,85
75 109.52 | 8.571,15 37 116.67 | 9.861,85
68 | 90.48 8.571,15 35 90.48 8.301,22
57 | 95.24 8.571,15 59 80.95 8.301,22
55 109.52 | 8.709,58 62 92.86 9.301,22
70 | 88.1 8.709,58 64 88.1 8.301,22
50 128.57 | 8.709,58 74 95.24 8.301,22
47 |90.48 8.301,22 82 114.29 | 8.564,23
67 | 85.71 8.301,22 80 92.86 9.211,24
70 | 78.57 8.301,22 75 104.76 | 8.453,49
87 | 92.86 8.301,22 38 104.76 | 8.453,49
89 100 8.301,22 41 111.90 | 7.861,85
76 104.76 | 8.661,13 57 88.1 7.411,96
98 | 90.48 8.564,23 69 97.62 7.411,96
89 123.81 | 8.709,58 78 73.81 8.142,03
79 140.48 | 9.861,85 51 69.05 8.142,03
82 123.81 | 8.861,85 54 61.9 8.142,03
98 116.67 | 9.861,85 50 97.62 8.142,03
52 | 90.48 8.301,22 67 90.48 8.142,03
88 | 80.95 8.301,22 38 80.95 7.225,08
95 | 92.86 8.301,22 45 90.48 9.453,49
89 | 88.1 8.301,22 61 109.52 | 9.453,49
72 | 95.24 8.301,22 64 76.19 7.225,08
97 114.29 | 9.564,23 67 90.48 8.453,49
92 | 92.86 7.211,24 69 85.71 8.142,03
32 104.76 | 7.453,49 54 76.19 8.142,03
78 104.76 | 7.453,49 53 85.71 9.142,03
89 111.90 | 7.861,85 49 69.05 8.142,03
97 | 88.1 7.411,96 61 76.19 8.142,03
77 | 97.62 7.411,96 60 80.95 8.225,08
98 | 73.81 8.142,03 71 69.05 7.225,08
92 | 69.05 8.142,03 48 76.19 7.225,08
95 | 61.9 8.142,03 58 128.57 | 7.564,23
74 | 97.62 8.142,03 55 123.81 | 7.564,23
97 | 90.48 8.142,03 67 119.05 | 8.661,13
69 | 80.95 8.225,08 89 123.81 | 8.661,13
57 | 90.48 8.453,49 82 140.48 | 8.571,15
65 109.52 | 8.453,49 80 138.1 8.709,58
99 | 76.19 8.225,08 94 123.81 | 7.564,23
78 | 90.48 8.453,49 79 147.62 | 6.861,85
75 | 85.71 7.142,03 69 135.71 | 7.640,37

79 140.48 | 7.571,15
83 116.67 | 7.612,68
32 138.1 7.608,89
78 128.57 | 8.709,58
89 140.48 | 8.571,15
97 135.71 | 9.640,37
77 147.62 | 9.861,85
98 116.67 | 9.612,68
92 140.48 | 9.571,15
95 138.1 9.608,89
74 128.57 | 9.709,58
97 135.71 | 9.640,37
69 140.48 | 8.571,15
57 116.67 | 7.612,68
65 135.71 | 7.640,37
99 138.1 7.608,89
78 128.57 | 7.709,58
75 123.81 | 7.608,89
79 140.48 | 7.571,15
47 147.62 | 8.861,85
97 135.71 | 7.640,37
68 119.05 | 8.661,13
89 123.81 | 9.564,23
71 128.57 | 9.709,58
79 135.71 | 9.640,37
69 123.81 | 8.661,13
79 119.05 | 7.661,13
83 116.67 | 7.612,68
32 138.1 7.709,58
78 135.71 | 7.640,37
89 126.19 | 8.640,37
97 147.62 | 8.861,85
77 128.57 | 9.709,58
98 119.05 | 9.661,13
92 123.81 | 8.608,89
95 140.48 | 8.571,15
74 147.62 | 8.861,85
97 123.81 | 8.564,23
69 135.71 | 7.640,37
57 147.62 | 7.861,85
65 119.05 | 8.661,13
99 126.19 | 8.640,37
78 128.57 | 8.709,58
75 135.71 | 7.640,37
79 123.81 | 7.608,89
47 128.57 | 8.709,58
97 119.05 | 9.661,13
68 147.62 | 9.861,85
57 140.48 | 9.571,15
92 123.81 | 8.608,89
81 138.1 9.608,89
59 104.76 | 7.138,50
88 97.62 7.411,96
79 126.19 | 8.640,37
82 100 9.138,50
91 104.76 | 7.138,50




42

82 |[123.81 | 7.550,39 97 | 100 8.391,20
78 | 104.76 | 9.138,50 68 | 107.14 | 7.335,83
89 |[111.90 | 8.550,39 74 | 104.76 | 9.138,50
83 | 104.76 | 8.138,50 97 | 126.19 | 8.640,37
84 | 102.38 | 9.349,67 81 | 100 9.138,50
91 |126.19 | 8.640,37 59 | 104.76 | 8.138,50
77 | 9762 |9.411,96 88 | 104.76 | 8.138,50
86 | 104.76 | 9.138,50 79 | 9048 | 9.190,48
77 | 135.71 | 9.640,37 82 | 104.76 | 9.138,50
97 |126.19 | 9.640,37 87 |9048 |[8.190,48
99 | 104.76 | 7.138,50 76 | 97.62 | 7.190,48
83 | 123.81 | 7.550,39 75 | 104.76 | 9.138,50
93 |97.62 |8.349,67 68 |92.86 | 8.138,50
69 | 102.38 | 7.349,67 57 |66.67 | 9.138,50
79 | 9524 | 8.684,67 55 | 100 8.138,50
86 | 104.76 | 7.391,20 70 | 104.76 | 8.138,50
75 | 126.19 | 9.640,37 50 |97.62 |9.411,96
79 |97.62 |9.391,20 47 |109.52 | 9.411,96
47 |107.14 | 9.335,83 67 | 107.14 | 8.335,83
Grupo 6 meses:
NE AE AT 35 | 66.67 | 8.138,50
78 | 116.67 | 8.612,68 59 100 | 9.138,50
89 | 107.14 | 9.622,11 62 | 104.76 | 8.878,50
97 100 | 7.612,68 64 | 123.81 | 9.550,39
77 | 114.29 | 8.512,88 74 | 104.76 | 8.450,39
98 | 116.67 | 9.612,68 82 | 111.90 | 9.550,39
92 | 123.81 | 9.550,39 80 100 | 8.550,39
95 | 104.76 | 8.550,39 75 | 92.86 | 8.550,39
74 | 111.90 | 9.550,39 38 | 126.19 | 8.640,37
97 100 | 9.550,39 41 | 104.76 | 7.640,39
69 | 71.43 | 9.33583 57 | 97.62 | 8.640,46
57 88.1 | 9.335,83 69 | 135.71 | 8.640,32
65 | 92.86 | 9.335,83 78 100 | 8.640,37
99 100 | 9.335,83 51 | 76.19 | 7.349,67
78 | 76.19 | 8.190,48 54 | 92.86 | 8.349,67
75 | 71.43 | 8.190,48 50 | 83.33 | 7.391,20
79 | 73.81 | 8.190,48 67 | 104.76 | 8.571,15
47 | 66.67 | 8.138,50 38 | 109.52 | 9.571,15
97 100 | 9.138,50 45 | 90.48 | 8.561,45
68 | 104.76 | 8.878,50 61 | 95.24 | 8.571,15
89 | 123.81 | 9.550,39 64 | 109.52 | 9.709,22
71 | 104.76 | 8.450,39 67 88.1 | 9.701,43
79 | 111.90 | 9.550,39 69 | 128.57 | 8.709,58
69 | 104.76 | 8.550,39 54 | 90.48 | 9.301,22
79 | 111.90 | 9.550,39 53 | 140.48 | 7.571,15
52 100 | 9.550,39 49 | 138.1 | 8.608,89
56 | 71.43 | 9.335,83 61 | 128.57 | 9.709,58
42 88.1 | 9.335,83 60 | 135.71 | 8.640,37
49 | 92.86 |9.33583 71 | 140.48 | 8.571,15
71 100 | 9.335,83 48 | 116.67 | 8.612,68
41 | 76.19 | 8.190,48 58 | 135.71 | 8.640,37
32 | 71.43 | 8.190,48 55 | 138.1 | 8.608,89
37 | 73.81 | 8.190,48 67 | 128.57 | 9.709,58

70 104.76 | 9.138,50
87 123.81 | 9.608,89
89 138.1 8.608,89
76 100 8.138,50
98 104.76 | 8.138,50
89 107.14 | 9.335,83
79 | 92.86 8.550,39
82 138.1 7.608,89
98 100 8.138,50
52 109.52 | 8.411,96
88 | 92.86 9.411,96
95 | 97.62 9.411,96
89 | 95.24 8.608,89
72 104.76 | 8608,89
97 116.67 | 7.608,89
92 123.81 | 7.608,89
32 138.1 9.608,89
89 123.81 | 7.608,89
82 140.48 | 9.571,15
80 147.62 | 7.861,85
94 135.71 | 8.640,37
79 119.05 | 8.661,13
69 123.81 | 7.564,23
79 128.57 | 8.709,58
83 135.71 | 8.640,37
32 123.81 | 8.661,13
78 119.05 | 8.661,13
89 116.67 | 9.612,68
97 138.1 | 7.709,58
77 135.71 | 8.640,37
98 126.19 | 9.340,37
92 147.62 | 7.861,85
95 128.57 | 7.709,58
74 119.05 | 8.661,13
97 123.81 | 8.608,89
69 140.48 | 9.571,15
57 147.62 | 8.861,85
65 123.81 | 8.564,23
99 135.71 | 8.640,37
78 147.62 | 8.861,85
75 119.05 | 7.661,13
79 126.19 | 7.640,37
47 128.57 | 8.709,58
97 135.71 | 8.640,37
68 123.81 | 8.608,89
89 128.57 | 8.709,58
71 119.05 | 8.661,13
79 147.62 | 7.861,85
69 140.48 | 9.571,15
79 123.81 | 8.708,89
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83 138.1 | 8.608,89 79 97.62 | 8.411,96
32 104.76 | 9.138,50 82 95.24 | 7.608,89
78 97.62 | 8.411,96 87 104.76 | 7608,89
89 126.19 | 8.640,37 76 116.67 | 7.608,89
97 100 8.138,50 75 123.81 | 7.608,89
77 104.76 | 8.138,50 68 138.1 | 7.608,89
98 123.81 | 9.550,39 57 116.67 | 8.612,68
92 104.76 | 9.138,50 55 107.14 | 8.612,68
95 111.90 | 8.550,39 70 100 8.612,68
74 104.76 | 9.138,50 50 114.29 | 8.612,68
97 102.38 | 7.349,67 47 116.67 | 8.612,68
69 126.19 | 7.640,37 67 123.81 | 7.550,39
57 97.62 | 8.411,96 70 104.76 | 7.550,39
65 104.76 | 9.138,50 87 111.90 | 7.550,39
99 135.71 | 7.640,37 89 100 7.550,39
78 126.19 | 7.640,37 76 71.43 | 8.335,83
75 104.76 | 9.138,50 98 88.1 8.335,83
79 123.81 | 8.550,39 89 92.86 | 8.335,83
47 97.62 | 8.349,67 79 100 8.335,83
97 102.38 | 8.349,67 82 76.19 | 9.190,48
68 95.24 | 8.349,67 98 71.43 | 9.190,48
57 104.76 | 8.391,20 52 73.81 | 9.190,48
92 126.19 | 7.640,37 88 66.67 | 9.138,50
81 97.62 | 9.391,20 95 100 9.138,50
59 107.14 | 9.335,83 89 104.76 | 9.138,50
88 100 9.391,20 72 123.81 | 8.550,39
79 107.14 | 9.335,83 97 104.76 | 8.550,39
82 104.76 | 9.138,50 92 111.90 | 8.550,39
91 126.19 | 8.640,37 32 100 8.550,39
82 100 9.138,50 78 92.86 | 8.550,39
78 104.76 | 9.138,50 89 126.19 | 7.640,37
89 104.76 | 9.138,50 97 104.76 | 7.640,37
83 90.48 | 9.190,48 77 97.62 | 7.640,37
84 104.76 | 9.138,50 98 135.71 | 7.640,37
91 90.48 | 8.190,48 92 100 8.640,37
77 97.62 | 8.190,48 95 76.19 | 8.349,67
86 104.76 | 8.138,50 74 92.86 | 7.349,67
77 92.86 | 9.138,50 97 83.33 | 8.391,20
97 66.67 | 9.138,50 69 104.76 | 8.571,15
99 100 9.138,50 57 109.52 | 8.571,15
83 104.76 | 8.138,50 65 90.48 | 8.571,15
93 97.62 | 8.411,96 99 95.24 | 8.571,15
69 109.52 | 8.411,96 78 109.52 | 6.709,58
79 107.14 | 8.335,83 75 88.1 6.709,58
86 104.76 | 9.138,50 79 128.57 | 6.709,58
75 123.81 | 8.608,89 47 90.48 | 9.301,22
79 138.1 | 8.608,89 97 85.71 | 9.301,22
47 100 9.138,50 68 78.57 | 9.301,22
97 104.76 | 9.138,50 89 92.86 | 9.301,22
68 107.14 | 9.335,83 71 100 7.301,22
74 92.86 | 9.550,39 79 104.76 | 8.661,13
97 138.1 | 8.608,89 69 90.48 | 8.564,23
81 100 9.138,50 79 123.81 | 8.709,58
59 109.52 | 8.411,96 52 140.48 | 5.861,85
88 92.86 | 8.411,96 56 123.81 | 5.861,85

42 116.67 | 5.861,85
49 90.48 | 9.301,22
71 80.95 | 9.301,22
41 92.86 | 9.301,22
32 88.1 9.301,22
37 95.24 | 9.301,22
35 114.29 | 8.564,23
59 92.86 | 7.211,24
62 104.76 | 8.453,49
64 104.76 | 8.453,49
74 111.90 | 7.861,85
82 88.1 7.411,96
80 97.62 | 7.411,96
75 73.81 | 7.142,03
38 69.05 | 8.142,03
41 61.9 | 8.142,03
57 97.62 | 8.142,03
69 90.48 | 8.142,03
78 80.95 | 8.225,08
51 90.48 | 8.453,49
54 109.52 | 8.453,49
50 76.19 | 8.225,08
67 90.48 | 8.453,49
38 85.71 | 9.142,03
45 76.19 | 9.142,03
61 85.71 | 9.142,03
64 69.05 | 9.142,03
67 76.19 | 9.142,03
69 80.95 | 9.225,08
54 69.05 | 8.225,08
53 76.19 | 8.225,08
49 85.71 | 8.301,22
61 78.57 | 8.301,22
97 92.86 | 8.301,22
77 100 8.301,22
98 104.76 | 7.661,13
92 90.48 | 7.564,23
95 123.81 | 8.709,58
74 140.48 | 8.861,85
97 123.81 | 8.861,85
69 116.67 | 8.861,85
57 90.48 | 8.301,22
65 80.95 | 8.301,22
99 92.86 | 8.301,22
78 88.1 8.301,22
75 95.24 | 8.301,22
79 114.29 | 7.564,23
47 92.86 | 8.211,24
97 104.76 | 8.453,49
68 104.76 | 8.453,49
89 111.90 | 7.861,85
71 88.1 8.411,96
79 97.62 | 8.411,96
69 73.81 | 9.142,03
79 69.05 | 9.142,03
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52 61.9 | 9.142,03 49 | 14048 | 8.571,15
56 | 97.62 | 9.142,03 61 138.1 | 8.608,89
42 | 90.48 | 9.142,03 60 | 128.57 | 8.709,58
49 | 80.95 | 9.22508 71 | 135.71 | 8.640,37
71 | 90.48 | 9.453,49 48 | 140.48 | 8.571,15
41 | 109.52 | 9.453,49 58 | 116.67 | 8.612,68
32 | 76.19 | 9.225,08 55 | 135.71 | 8.640,37
37 | 90.48 | 9.453,49 67 | 138.1 | 8.608,89
35 | 85.71 | 9.142,03 89 | 128.57 | 8.709,58
59 | 76.19 | 9.142,03 82 | 123.81 | 7.608,89
62 | 85.71 | 9.142,03 80 | 140.48 | 8.571,15
64 | 69.05 | 9.142,03 94 | 14762 | 7.861,85
74 | 76.19 | 9.142,03 79 | 135.71 | 7.640,37
82 | 80.95 | 9.225,08 69 | 119.05 | 7.661,13
80 | 69.05 | 9.225,08 79 | 123.81 | 8.564,23
75 | 76.19 | 8.225,08 83 | 128.57 | 8.709,58
38 | 128.57 | 7.564,23 32 | 135.71 | 7.640,37
41 | 123.81 | 7.564,23 78 | 123.81 | 7.661,13
57 | 119.05 | 8.661,13 89 | 119.05 | 7.661,13
69 | 123.81 | 8.661,13 97 | 116.67 | 7.612,68
78 | 140.48 | 7.571,15 77 | 138.1 | 8.709,58
51 138.1 | 7.709,58 98 | 135.71 | 7.640,37
54 | 123.81 | 8.564,23 92 | 126.19 | 7.640,37
50 | 147.62 | 6.861,85 95 | 147.62 | 7.861,85
67 | 135.71 | 7.640,37 74 | 128.57 | 8.709,58
38 | 140.48 | 6.571,15 97 | 119.05 | 8.661,13
45 | 116.67 | 7.612,68 69 | 123.81 | 7.608,89
61 138.1 | 8.608,89 57 | 140.48 | 7.571,15
64 | 128.57 | 8.709,58 65 | 147.62 | 7.861,85
67 | 140.48 | 7.571,15 99 | 123.81 | 7.564,23
69 | 135.71 | 8.640,37 78 | 135.71 | 8.640,37
54 | 147.62 | 8.861,85 75 | 147.62 | 8.861,85
53 | 116.67 | 8.612,68 79 | 119.05 | 8.661,13

Grupo 9 meses:

NE AE AT 93 | 104.76 | 9.138,50
81 | 126.19 | 7.640,37 69 | 90.48 | 8.411,96
59 | 135.71 | 7.391,20 79 | 104.76 | 8.411,96
88 | 126.19 | 8.335,83 86 | 90.48 | 7.335,83
79 | 104.76 | 8.391,20 75 | 97.62 | 8.138,50
82 | 123.81 | 8.335,83 79 | 104.76 | 8.608,89
91 | 97.62 | 9.138,50 47 | 92.86 | 8.608,89
82 | 102.38 | 8.640,37 97 | 66.67 | 9.138,50
78 | 95.24 | 9.138,50 68 100 | 9.138,50
89 | 104.76 | 9.138,50 74 | 104.76 | 8.335,83
83 | 126.19 | 9.138,50 97 | 97.62 | 8.550,39
84 | 97.62 | 9.190,48 81 138.1 | 8.608,89
91 | 107.14 | 9.138,50 59 100 | 9.138,50
77 100 | 9.190,48 88 | 109.52 | 7.411,96
86 | 107.14 | 9.190,48 79 | 92.86 | 7.411,96
77 | 104.76 | 9.138,50 82 | 97.62 | 7.411,9
97 | 126.19 | 9.138,50 87 | 95.24 | 8.608,89
929 100 | 9.138,50 76 | 104.76 | 8608,89
83 | 104.76 | 9.138,50 75 | 116.67 | 8.608,89

47 126.19 | 8.640,37
97 128.57 | 8.709,58
68 135.71 | 8.640,37
89 123.81 | 8.608,89
71 128.57 | 8.709,58
79 119.05 | 8.661,13
69 147.62 | 6.861,85
79 140.48 | 7.571,15
83 123.81 | 8.608,89
32 138.1 | 8.608,89
78 104.76 | 9.138,50
89 97.62 | 8.411,96
97 126.19 | 7.640,37
77 100 9.138,50
98 104.76 | 8.138,50
92 123.81 | 8.550,39
95 104.76 | 9.138,50
74 111.90 | 8.550,39
97 104.76 | 9.138,50
69 102.38 | 8.349,67
57 126.19 | 7.640,37
65 97.62 | 7.411,96
99 104.76 | 7.138,50
78 135.71 | 7.640,37
75 126.19 | 7.640,37
79 104.76 | 8.138,50
47 123.81 | 6.550,39
97 97.62 | 7.349,67
68 102.38 | 7.349,67
57 95.24 | 7.349,67
92 104.76 | 7.391,20
68 123.81 | 8.608,89
57 138.1 | 8.608,89
55 116.67 | 8.612,68
70 107.14 | 8.612,68
50 100 8.612,68
47 114.29 | 8.612,68
67 116.67 | 8.612,68
70 123.81 | 7.550,39
87 104.76 | 7.550,39
89 111.90 | 7.550,39
76 100 7.550,39
98 71.43 | 9.335,83
89 88.1 9.335,83
79 92.86 | 9.335,83
82 100 9.335,83
98 76.19 | 9.190,48
52 71.43 | 9.190,48
88 73.81 | 9.190,48
95 66.67 | 9.138,50
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89 100 9.138,50 61 135.71 | 7.640,37
72 104.76 | 9.138,50 64 123.81 | 8.661,13
97 123.81 | 9.550,39 67 119.05 | 8.661,13
92 104.76 | 8.550,39 69 116.67 | 8.612,68
32 111.90 | 8.550,39 54 138.1 | 8.709,58
78 100 8.550,39 53 135.71 | 8.640,37
89 92.86 | 8.550,39 49 126.19 | 8.640,37
97 126.19 | 7.640,37 61 147.62 | 8.861,85
77 104.76 | 7.640,37 97 128.57 | 8.709,58
98 97.62 | 7.640,37 77 119.05 | 8.661,13
92 135.71 | 7.640,37 98 123.81 | 8.608,89
95 100 7.640,37 92 140.48 | 8.571,15
74 76.19 | 8.349,67 95 147.62 | 8.861,85
97 92.86 | 8.349,67 74 123.81 | 8.564,23
69 83.33 | 8.391,20 97 135.71 | 7.640,37
57 104.76 | 8.571,15 69 147.62 | 7.861,85
65 109.52 | 8.571,15 57 119.05 | 7.661,13
99 90.48 | 8.571,15 65 126.19 | 8.640,37
78 95.24 | 8.571,15 99 128.57 | 8.709,58
75 109.52 | 7.709,58 78 135.71 | 9.640,37
79 88.1 8.709,58 75 123.81 | 9.608,89
47 128.57 | 8.709,58 79 128.57 | 8.709,58
97 90.48 | 9.301,22 47 119.05 | 8.661,13
68 128.57 | 8.564,23 97 147.62 | 8.861,85
89 123.81 | 9.145,37 68 140.48 | 7.571,15
71 119.05 | 9.661,13 89 123.81 | 9.608,89
79 123.81 | 8.661,13 71 138.1 | 8.608,89
69 140.48 | 9.571,15 79 104.76 | 7.138,50
79 138.1 | 9.709,58 69 97.62 | 8.411,96
52 123.81 | 9.564,23 79 126.19 | 9.640,37
56 147.62 | 8.861,85 52 100 9.138,50
42 135.71 | 7.654,00 56 104.76 | 9.138,50
49 140.48 | 8.571,15 42 123.81 | 8.550,39
71 116.67 | 9.612,68 49 104.76 | 8.138,50
41 138.1 | 8.608,89 71 111.90 | 9.550,39
32 128.57 | 8.709,22 41 104.76 | 8.138,50
37 140.48 | 9.571,15 32 102.38 | 8.349,67
35 135.71 | 8.640,37 37 126.19 | 7.640,37
59 147.62 | 7.861,85 35 97.62 | 8.411,96
62 116.67 | 7.612,68 59 104.76 | 9.138,50
64 140.48 | 8.571,15 62 135.71 | 6.640,37
74 138.1 | 9.608,89 64 126.19 | 9.640,37
82 128.57 | 9.709,58 74 104.76 | 9.138,50
80 135.71 | 8.640,37 82 123.81 | 9.550,39
75 140.48 | 8.571,15 80 97.62 | 8.349,67
38 116.67 | 9.612,68 75 102.38 | 8.349,67
41 135.71 | 7.640,37 38 95.24 | 8.349,67
57 138.1 | 8.608,89 41 104.76 | 8.391,20
69 128.57 | 8.709,58 57 126.19 | 8.640,37
78 123.81 | 8.608,89 69 97.62 | 9.391,20
51 140.48 | 9.571,15 78 107.14 | 9.335,83
54 147.62 | 8.861,85 51 100 9.391,20
50 135.71 | 8.640,37 54 107.14 | 8.335,83
67 119.05 | 8.661,13 50 104.76 | 9.138,50
38 123.81 | 8.564,23 67 126.19 | 9.640,37
45 128.57 | 8.709,58 38 100 8.138,50

45 104.76 | 8.138,50
61 104.76 | 8.138,50
64 90.48 | 7.190,48
67 104.76 | 7.138,50
69 90.48 | 7.190,48
54 97.62 | 7.190,48
53 104.76 | 9.138,50
49 92.86 | 9.138,50
61 66.67 | 9.138,50
60 100 8.138,50
71 104.76 | 8.138,50
48 97.62 | 8.411,96
58 109.52 | 9.411,96
55 107.14 | 9.335,83
67 104.76 | 9.138,50
89 123.81 | 9.608,89
82 138.1 | 8.608,89
80 100 7.138,50
94 104.76 | 9.138,50
79 107.14 | 9.335,83
69 92.86 | 8.550,39
79 138.1 | 8.608,89
83 100 9.138,50
32 109.52 | 7.411,96
78 92.86 | 7.411,96
89 97.62 | 7.411,96
97 95.24 | 9.608,89
77 104.76 | 9608,89
98 116.67 | 9.608,89
92 123.81 | 9.608,89
95 138.1 | 8.608,89
74 116.67 | 8.612,68
97 107.14 | 8.612,68
69 100 8.612,68
57 114.29 | 8.612,68
65 116.67 | 8.612,68
99 123.81 | 8.550,39
78 104.76 | 8.550,39
75 111.90 | 8.550,39
79 100 8.550,39
47 71.43 | 8.335,83
97 88.1 8.335,83
68 92.86 | 8.335,83
89 100 8.335,83
71 76.19 | 9.190,48
79 71.43 | 9.190,48
69 73.81 | 9.190,48
79 66.67 | 9.138,50
83 100 9.138,50
32 104.76 | 9.138,50
78 123.81 | 8.550,39
89 104.76 | 8.550,39
97 111.90 | 8.550,39
77 100 8.550,39
98 92.86 | 8.550,39
92 126.19 | 7.640,37
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68 76.19 | 7.225,08
89 128.57 | 7.564,23
71 123.81 | 7.564,23
79 119.05 | 8.661,13
69 123.81 | 8.661,13
79 140.48 | 8.571,15
52 138.1 | 8.709,58
56 123.81 | 7.564,23
42 147.62 | 6.861,85
49 135.71 | 7.640,37
71 140.48 | 7.571,15
41 116.67 | 7.612,68
32 138.1 | 7.608,89
37 128.57 | 8.709,58
35 140.48 | 8.571,15
59 135.71 | 9.640,37
62 147.62 | 9.861,85
64 116.67 | 9.612,68
74 140.48 | 9.571,15
82 138.1 | 9.608,89
80 128.57 | 9.709,58
75 135.71 | 9.640,37
38 140.48 | 8.571,15
41 116.67 | 7.612,68
57 135.71 | 7.640,37
69 138.1 | 7.608,89
78 128.57 | 7.709,58
51 123.81 | 7.608,89
54 140.48 | 7.571,15
50 147.62 | 8.861,85
67 135.71 | 7.640,37
38 119.05 | 8.661,13
45 123.81 | 9.564,23
61 128.57 | 9.709,58
64 135.71 | 9.640,37
67 123.81 | 8.661,13
69 119.05 | 7.661,13
54 116.67 | 7.612,68
53 138.1 | 7.709,58
49 135.71 | 7.640,37
61 126.19 | 8.640,37
97 147.62 | 8.861,85

95 104.76 | 7.640,37 79 85.71 | 7.142,03
74 97.62 | 7.640,37 82 76.19 | 8.142,03
97 135.71 | 7.640,37 87 85.71 | 8.142,03
69 100 7.640,37 76 69.05 | 9.142,03
57 76.19 | 7.349,67 75 76.19 | 9.142,03
65 92.86 | 8.349,67 68 80.95 | 9.225,08
99 83.33 | 9.391,20 57 69.05 | 8.225,08
78 104.76 | 8.571,15 55 76.19 | 8.225,08
75 109.52 | 8.571,15 70 85.71 | 8.301,22
79 90.48 | 8.571,15 50 78.57 | 8.301,22
47 95.24 | 8.571,15 47 92.86 | 8.301,22
97 109.52 | 8.709,58 67 100 8.301,22
68 88.1 8.709,58 70 104.76 | 9.661,13
57 128.57 | 8.709,58 87 90.48 | 9.564,23
92 90.48 | 8.301,22 89 123.81 | 8.709,58
81 85.71 | 8.301,22 76 140.48 | 8.861,85
59 78.57 | 8.301,22 98 123.81 | 9.861,85
88 92.86 | 8.301,22 89 116.67 | 9.861,85
79 100 8.301,22 79 90.48 | 8.301,22
82 104.76 | 8.661,13 82 80.95 | 8.301,22
91 90.48 | 8.564,23 98 92.86 | 9.301,22
82 123.81 | 8.709,58 52 88.1 8.301,22
78 140.48 | 9.861,85 88 95.24 | 8.301,22
89 123.81 | 8.861,85 95 114.29 | 8.564,23
83 116.67 | 9.861,85 89 92.86 | 9.211,24
84 90.48 | 8.301,22 72 104.76 | 8.453,49
91 80.95 | 8.301,22 97 104.76 | 8.453,49
77 92.86 | 8.301,22 92 111.90 | 7.861,85
86 88.1 8.301,22 32 88.1 7.411,96
77 95.24 | 8.301,22 78 97.62 | 7.411,96
97 114.29 | 9.564,23 89 73.81 | 8.142,03
99 92.86 | 7.211,24 97 69.05 | 8.142,03
83 104.76 | 7.453,49 77 61.9 | 8.142,03
93 104.76 | 7.453,49 98 97.62 | 8.142,03
69 111.90 | 7.861,85 92 90.48 | 8.142,03
79 88.1 7.411,96 95 80.95 | 7.225,08
86 97.62 | 7.411,96 74 90.48 | 9.453,49
75 73.81 | 8.142,03 97 109.52 | 9.453,49
79 69.05 | 8.142,03 69 76.19 | 7.225,08
47 61.9 | 8.142,03 57 90.48 | 8.453,49
97 97.62 | 8.142,03 65 85.71 | 8.142,03
68 90.48 | 8.142,03 99 76.19 | 8.142,03
74 80.95 | 8.225,08 78 85.71 | 9.142,03
97 90.48 | 8.453,49 75 69.05 | 8.142,03
81 109.52 | 8.453,49 79 76.19 | 8.142,03
59 76.19 | 8.225,08 47 80.95 | 8.225,08
88 90.48 | 8.453,49 97 69.05 | 7.225,08




Grupo 12 meses:

47

NE AE AT 53 97.62 | 7.190,48
77 128.57 | 9.709,58 49 104.76 | 9.138,50
98 119.05 | 9.661,13 61 92.86 | 8.138,50
92 123.81 | 8.608,89 60 66.67 | 9.138,50
95 140.48 | 8.571,15 71 100 8.138,50
74 147.62 | 8.861,85 48 104.76 | 8.138,50
97 123.81 | 8.564,23 58 97.62 | 9.411,96
69 135.71 | 7.640,37 55 109.52 | 9.411,96
57 147.62 | 7.861,85 67 107.14 | 8.335,83
65 119.05 | 8.661,13 89 104.76 | 9.138,50
99 126.19 | 8.640,37 82 123.81 | 9.608,89
78 128.57 | 8.709,58 80 138.1 | 8.608,89
75 135.71 | 7.640,37 94 100 8.138,50
79 123.81 | 7.608,89 79 104.76 | 8.138,50
47 128.57 | 8.709,58 69 107.14 | 9.335,83
97 119.05 | 9.661,13 79 92.86 | 8.550,39
68 147.62 | 9.861,85 83 138.1 | 7.608,89
89 140.48 | 9.571,15 32 100 8.138,50
71 123.81 | 8.608,89 78 109.52 | 8.411,96
79 138.1 | 9.608,89 89 92.86 | 9.411,96
69 104.76 | 7.138,50 97 97.62 | 9.411,96
79 97.62 | 7.411,96 77 95.24 | 8.608,89
52 126.19 | 8.640,37 98 104.76 | 8608,89
56 100 9.138,50 92 116.67 | 7.608,89
42 104.76 | 7.138,50 95 123.81 | 7.608,89
49 123.81 | 7.550,39 74 138.1 | 9.608,89
71 104.76 | 9.138,50 97 116.67 | 8.612,68
41 111.90 | 8.550,39 69 107.14 | 9.622,11
32 104.76 | 8.138,50 57 100 7.612,68
37 102.38 | 9.349,67 65 114.29 | 8.512,88
35 126.19 | 8.640,37 99 116.67 | 9.612,68
59 97.62 | 9.411,96 78 123.81 | 9.550,39
62 104.76 | 9.138,50 75 138.1 | 8.608,89
64 135.71 | 9.640,37 79 128.57 | 8.709,22
74 126.19 | 9.640,37 47 140.48 | 9.571,15
82 104.76 | 7.138,50 97 135.71 | 8.640,37
80 123.81 | 7.550,39 68 147.62 | 7.861,85
75 97.62 | 8.349,67 89 116.67 | 7.612,68
38 102.38 | 7.349,67 71 140.48 | 8.571,15
41 95.24 | 8.684,67 79 138.1 | 9.608,89
57 104.76 | 7.391,20 69 128.57 | 9.709,58
69 126.19 | 9.640,37 79 135.71 | 8.640,37
78 97.62 | 9.391,20 83 140.48 | 8.571,15
51 107.14 | 9.335,83 32 116.67 | 9.612,68
54 100 8.391,20 78 135.71 | 7.640,37
50 107.14 | 7.335,83 89 138.1 | 8.608,89
67 104.76 | 9.138,50 97 128.57 | 8.709,58
38 126.19 | 8.640,37 77 123.81 | 8.608,89
45 100 9.138,50 98 140.48 | 9.571,15
61 104.76 | 8.138,50 92 147.62 | 8.861,85
64 104.76 | 8.138,50 95 135.71 | 8.640,37
67 90.48 | 9.190,48 74 119.05 | 8.661,13
69 104.76 | 9.138,50 97 123.81 | 8.564,23
54 90.48 | 8.190,48 69 128.57 | 8.709,58

57 123.81 | 8.709,58
65 140.48 | 5.861,85
99 123.81 | 5.861,85
78 116.67 | 5.861,85
75 90.48 | 9.301,22
79 80.95 | 9.301,22
47 92.86 | 9.301,22
97 88.1 9.301,22
68 95.24 | 9.301,22
57 114.29 | 8.564,23
92 92.86 | 7.211,24
81 104.76 | 8.453,49
59 104.76 | 8.453,49
88 111.90 | 7.861,85
79 88.1 7.411,96
82 97.62 | 7.411,96
91 73.81 | 7.142,03
82 69.05 | 8.142,03
78 61.9 | 8.142,03
89 97.62 | 8.142,03
83 90.48 | 8.142,03
84 80.95 | 8.225,08
91 90.48 | 8.453,49
77 109.52 | 8.453,49
86 76.19 | 8.225,08
77 90.48 | 8.453,49
98 85.71 | 9.142,03
92 76.19 | 9.142,03
95 85.71 | 9.142,03
74 69.05 | 9.142,03
97 76.19 | 9.142,03
69 80.95 | 9.225,08
57 69.05 | 8.225,08
65 76.19 | 8.225,08
99 85.71 | 8.301,22
78 78.57 | 8.301,22
75 92.86 | 8.301,22
71 100 8.301,22
41 104.76 | 7.661,13
32 90.48 | 7.564,23
37 123.81 | 8.709,58
35 140.48 | 8.861,85
59 123.81 | 8.861,85
62 116.67 | 8.861,85
64 90.48 | 8.301,22
74 80.95 | 8.301,22
82 92.86 | 8.301,22
80 88.1 8.301,22
75 95.24 | 8.301,22
38 114.29 | 7.564,23
41 92.86 | 8.211,24
57 104.76 | 8.453,49
69 104.76 | 8.453,49
78 111.90 | 7.861,85
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51 88.1 8.411,96 78 119.05 | 7.661,13
54 97.62 | 8.411,96 89 116.67 | 7.612,68
50 73.81 | 9.142,03 97 138.1 | 8.709,58
67 69.05 | 9.142,03 77 135.71 | 7.640,37
38 61.9 | 9.142,03 98 126.19 | 7.640,37
45 97.62 | 9.142,03 92 147.62 | 7.861,85
61 90.48 | 9.142,03 95 128.57 | 8.709,58
64 80.95 | 9.225,08 74 119.05 | 8.661,13
67 90.48 | 9.453,49 97 123.81 | 7.608,89
69 109.52 | 9.453,49 69 140.48 | 7.571,15
54 76.19 | 9.225,08 57 147.62 | 7.861,85
53 90.48 | 9.453,49 65 123.81 | 7.564,23
49 85.71 | 9.142,03 99 135.71 | 8.640,37
61 76.19 | 9.142,03 78 147.62 | 8.861,85
60 85.71 | 9.142,03 75 119.05 | 8.661,13
71 69.05 | 9.142,03 95 126.19 | 8.640,37
48 76.19 | 9.142,03 89 128.57 | 8.709,58
58 80.95 | 9.225,08 72 135.71 | 8.640,37
55 69.05 | 9.225,08 97 123.81 | 8.608,89
67 76.19 | 8.225,08 92 128.57 | 8.709,58
89 128.57 | 7.564,23 81 119.05 | 8.661,13
82 123.81 | 7.564,23 72 147.62 | 6.861,85
80 119.05 | 8.661,13 65 140.48 | 7.571,15
94 123.81 | 8.661,13 73 123.81 | 8.608,89
79 140.48 | 7.571,15 72 138.1 | 8.608,89
69 138.1 | 7.709,58 69 104.76 | 9.138,50
79 123.81 | 8.564,23 60 97.62 | 8.411,96
83 147.62 | 6.861,85 65 126.19 | 7.640,37
32 135.71 | 7.640,37 71 100 9.138,50
78 140.48 | 6.571,15 63 104.76 | 8.138,50
89 116.67 | 7.612,68 83 123.81 | 8.550,39
97 138.1 | 8.608,89 61 104.76 | 9.138,50
77 128.57 | 8.709,58 87 111.90 | 8.550,39
98 140.48 | 7.571,15 76 104.76 | 9.138,50
92 135.71 | 8.640,37 65 102.38 | 8.349,67
95 147.62 | 8.861,85 64 126.19 | 7.640,37
74 116.67 | 8.612,68 89 97.62 | 7.411,96
97 140.48 | 8.571,15 71 104.76 | 7.138,50
69 138.1 | 8.608,89 79 135.71 | 7.640,37
57 128.57 | 8.709,58 66 126.19 | 7.640,37
65 135.71 | 8.640,37 65 104.76 | 8.138,50
99 140.48 | 8.571,15 64 123.81 | 6.550,39
78 116.67 | 8.612,68 32 97.62 | 7.349,67
75 135.71 | 8.640,37 74 102.38 | 7.349,67
79 138.1 | 8.608,89 89 95.24 | 7.349,67
47 128.57 | 8.709,58 97 104.76 | 7.391,20
97 123.81 | 7.608,89 101 126.19 | 7.640,37
68 140.48 | 8.571,15 98 135.71 | 7.391,20
89 147.62 | 7.861,85 92 126.19 | 8.335,83
71 135.71 | 7.640,37 95 104.76 | 8.391,20
79 119.05 | 7.661,13 74 123.81 | 8.335,83
69 123.81 | 8.564,23 97 97.62 | 9.138,50
79 128.57 | 8.709,58 69 102.38 | 8.640,37
83 135.71 | 7.640,37 57 95.24 | 9.138,50
32 123.81 | 7.661,13 65 104.76 | 9.138,50

99 126.19 | 9.138,50
78 97.62 | 9.190,48
75 90.48 | 9.301,22
79 80.95 | 9.301,22
47 92.86 | 9.301,22
97 88.1 9.301,22
68 95.24 | 9.301,22
52 114.29 | 8.564,23
55 92.86 | 7.211,24
64 104.76 | 8.453,49
52 104.76 | 8.453,49
89 111.90 | 7.861,85
71 88.1 7.411,96
79 97.62 | 7.411,96
69 73.81 | 7.142,03
79 69.05 | 8.142,03
83 61.9 | 8.142,03
32 97.62 | 8.142,03
78 90.48 | 8.142,03
89 80.95 | 8.225,08
97 90.48 | 8.453,49
77 109.52 | 8.453,49
98 76.19 | 8.225,08
92 90.48 | 8.453,49
95 85.71 | 9.142,03
74 76.19 | 9.142,03
97 85.71 | 9.142,03
69 69.05 | 9.142,03
57 76.19 | 9.142,03
65 80.95 | 9.225,08
99 69.05 | 8.225,08
78 76.19 | 8.225,08
75 85.71 | 8.301,22
95 78.57 | 8.301,22
89 92.86 | 8.301,22
72 100 8.301,22
97 104.76 | 7.661,13
92 90.48 | 7.564,23
81 123.81 | 8.709,58
72 140.48 | 8.861,85
65 123.81 | 8.861,85
73 116.67 | 8.861,85
72 90.48 | 8.301,22
69 80.95 | 8.301,22
60 92.86 | 8.301,22
65 88.1 8.301,22
71 95.24 | 8.301,22
63 114.29 | 7.564,23
83 92.86 | 8.211,24
61 104.76 | 8.453,49
87 104.76 | 8.453,49
76 111.90 | 7.861,85
65 88.1 8.411,96
64 97.62 | 8.411,96
89 73.81 | 9.142,03
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71 | 69.05 | 9.142,03 95 | 69.05 | 9.142,03
79 61.9 | 9.142,03 74 | 76.19 | 9.142,03
66 | 97.62 | 9.142,03 97 | 80.95 | 9.225,08
65 | 90.48 | 9.142,03 69 | 69.05 | 9.225,08
64 | 80.95 | 9.225,08 57 | 76.19 | 8.225,08
32 | 90.48 | 9.453,49 65 | 128.57 | 7.564,23
74 | 109.52 | 9.453,49 99 | 123.81 | 7.564,23
89 | 76.19 | 9.225,08 78 | 119.05 | 8.661,13
97 | 90.48 | 9.453,49 75 | 123.81 | 8.661,13
101 | 85.71 | 9.142,03 79 | 140.48 | 7.571,15
98 | 76.19 | 9.142,03 47 | 138.1 | 7.709,58
92 | 85.71 | 9.142,03 49 | 123.81 | 8.564,23

Grupo 18 meses:

NE AE AT 27,38 | 118.1 | 5.709,58
32,00 | 118.57 | 6.564,23 27,38 | 115.71 | 6.640,37
27,38 | 113.81 | 6.564,23 28,33 | 116.19 | 6.640,37
28,33 | 119.05 | 7.661,13 28,10 | 117.62 | 6.861,85
28,10 | 113.81 | 7.661,13 29,05 | 118.57 | 6.709,58
29,05 | 110.48 | 7.571,15 27,38 | 119.05 | 7.661,13
27,38 | 118.1 | 5.709,58 27,38 | 113.81 | 7.608,89
29,05 | 113.81 | 7.564,23 28,33 | 110.48 | 6.571,15
27,38 | 117.62 | 5.861,85 28,10 | 117.62 | 6.861,85
27,38 | 115.71 | 6.640,37 29,05 | 113.81 | 7.564,23
28,33 | 110.48 | 7.571,15 27,38 | 115.71 | 7.840,37
28,10 | 116.67 | 6.612,68 27,38 | 117.62 | 7.861,85
29,05 | 118.1 | 6.608,89 28,33 | 119.05 | 7.661,13
27,38 | 118.57 | 5.709,58 28,10 | 116.19 | 7.640,37
27,38 | 110.48 | 6.571,15 29,05 | 118.57 | 7.709,58
28,33 | 115.71 | 6.640,37 27,38 | 115.71 | 7.640,37
28,10 | 117.62 | 5.861,85 27,38 | 113.81 | 8.608,89
29,05 | 116.67 | 7.612,68 28,33 | 118.57 | 8.709,58
27,38 | 110.48 | 7.571,15 28,10 | 119.05 | 8.661,13
27,38 | 118.1 | 6.608,89 29,05 | 117.62 | 7.861,85
28,33 | 118.57 | 5.709,58 27,38 | 110.48 | 7.571,15
28,10 | 115.71 | 6.640,37 27,38 | 113.81 | 5.608,89
29,05 | 110.48 | 6.640,37 28,33 | 118.1 | 5.608,89
27,38 | 116.67 | 6.612,68 28,10 | 104.76 | 6.138,50
27,38 | 115.71 | 6.640,37 29,05 | 97.62 | 7.411,96
28,33 | 118.1 | 6.608,89 27,38 | 116.19 | 7.640,37
28,10 | 118.57 | 5.709,58 27,38 | 90.48 | 6.138,50
29,05 | 113.81 | 5.608,89 28,33 | 80.95 | 6.138,50
27,38 | 110.48 | 6.571,15 28,10 | 92.86 | 6.550,39
27,38 | 117.62 | 5.861,85 29,05 | 88.1 | 5.138,50
28,33 | 115.71 | 7.640,37 27,38 | 95.24 | 6.550,39
28,10 | 119.05 | 7.661,13 27,38 | 114.29 | 7.138,50
29,05 | 113.81 | 6.564,23 28,33 | 92.86 | 7.349,67
27,38 | 118.57 | 5.709,58 28,10 | 104.76 | 7.640,37
27,38 | 115.71 | 6.640,37 29,05 | 104.76 | 6.411,96
28,33 | 113.81 | 7.661,13 27,38 | 111.90 | 6.138,50
28,10 | 119.05 | 7.661,13 27,38 | 88.1 | 640,37
29,05 | 116.67 | 7.612,68 28,33 | 97.62 | 6.640,37

68 147.62 | 6.861,85

52 135.71 | 7.640,37

55 140.48 | 6.571,15

64 116.67 | 7.612,68

52 138.1 | 8.608,89

35 128.57 | 8.709,58

43 140.48 | 7.571,15

33 135.71 | 8.640,37

52 147.62 | 8.861,85

41 116.67 | 8.612,68
28,10 | 73.81 | 7.138,50
29,05 | 69.05 | 6.550,39
27,38 | 61.9 | 7.349,67
27,38 | 97.62 | 7.349,67
28,33 | 90.48 | 7.349,67
28,10 | 80.95 | 6.391,20
29,05 | 90.48 | 6.640,37
27,38 | 109.52 | 6.391,20
27,38 | 76.19 | 6.335,83
28,33 | 90.48 | 6.391,20
28,10 | 85.71 | 6.335,83
29,05 | 76.19 | 6.138,50
27,38 | 85.71 | 7.640,37
27,38 | 69.05 | 6.138,50
28,33 | 76.19 | 7.138,50
28,10 | 80.95 | 6.138,50
29,05 | 69.05 | 6.190,48
27,38 | 76.19 | 6.138,50
27,38 | 85.71 | 6.190,48
28,33 | 78.57 | 6.190,48
28,10 | 92.86 | 6.138,50
29,05 100 6.138,50
27,38 | 104.76 | 6.138,50
27,38 | 90.48 | 6.138,50
28,33 | 113.81 | 6.138,50
28,10 | 110.48 | 7.411,96
29,05 | 113.81 | 7.411,96
27,38 | 116.67 | 7.335,83
27,38 | 90.48 | 6.138,50
28,33 | 80.95 | 6.608,89
28,10 | 92.86 | 6.608,89
29,05 | 88.1 6.138,50
27,38 | 95.24 | 7.138,50
27,38 | 114.29 | 6.335,83
28,33 | 92.86 | 6.550,39
28,10 | 104.76 | 7.608,89
29,05 | 104.76 | 6.138,50
27,38 | 111.90 | 6.411,96
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27,38

69.05

7.142,03

28,33

61.9

7.142,03

28,10

97.62

7.142,03

29,05

90.48

7.142,03

31,19

80.95

7.225,08

25,95

90.48

7.453,49

32,62

109.52

7.453,49

33,81

76.19

6.225,08

32,86

90.48

6.453,49

28,57

85.71

6.142,03

29,05

76.19

6.142,03

30,24

85.71

6.142,03

30,95

69.05

7.142,03

30,71

76.19

6.142,03

30,95

80.95

7.225,08

30,24

69.05

7.225,08

30,95

76.19

7.225,08

30,48

118.57

6.564,23

33,57

113.81

6.564,23

31,43

119.05

6.661,13

30,95

113.81

6.661,13

29,76

110.48

6.571,15

28,57

118.1

5.709,58

27,38

113.81

6.564,23

27,86

117.62

5.861,85

29,05

115.71

7.736,12

23,33

110.48

7.571,15

23,10

116.67

7.612,68

27,86

118.1

6.608,89

28,33

118.57

7.709,58

29,05

110.48

7.571,15

29,76

115.71

6.540,37

30,24

117.62

6.861,85

30,95

116.67

6.612,68

32,14

110.48

6.571,15

28,57

118.1

6.608,89

27,38

118.57

5.709,58

27,38

115.71

7.640,37

28,33

110.48

6.571,15

28,10

116.67

6.612,68

29,05

115.71

6.640,37

31,19

118.1

6.608,89

25,95

118.57

5.709,58

32,62

113.81

6.608,89

33,81

110.48

6.571,15

32,86

117.62

5.861,85

28,57

115.71

7.640,37

29,05

119.05

6.661,13

30,24

113.81

6.564,23

30,95

118.57

5.709,58

30,71

7.661,13

30,95

7.661,13

30,24

7.571,15

30,95

5.709,58

27,38 | 88.1 6.411,96 27,38 | 113.81 | 6.861,85
28,33 | 97.62 | 6.271,86 28,33 | 116.67 | 6.861,85
28,10 | 73.81 | 7.608,89 28,10 | 90.48 | 6.301,22
29,05 | 69.05 | 7608,89 29,05 | 80.95 | 6.301,22
27,38 | 61.9 | 7.608,89 27,38 | 92.86 | 6.301,22
27,38 | 97.62 | 7.608,89 27,38 | 88.1 6.301,22
28,33 | 90.48 | 7.608,89 28,33 | 95.24 | 6.301,22
28,10 | 80.95 | 7.612,68 28,10 | 114.29 | 7.564,23
29,05 | 90.48 | 7.612,68 29,05 | 92.86 | 6.211,24
27,38 | 109.52 | 7.612,68 27,38 | 104.76 | 6.453,49
27,38 | 76.19 | 7.612,68 27,38 | 104.76 | 6.453,49
28,33 | 90.48 | 7.612,68 28,33 | 111.90 | 5.861,85
28,10 | 85.71 | 6.550,39 28,10 | 88.1 6.411,96
29,05 | 76.19 | 6.550,39 29,05 | 97.62 | 6.411,96
27,38 | 85.71 | 6.550,39 27,38 | 73.81 | 7.142,03
27,38 | 69.05 | 6.550,39 27,38 | 69.05 | 7.142,03
28,33 | 76.19 | 6.335,83 28,33 | 61.9 | 7.142,03
28,10 | 80.95 | 6.335,83 28,10 | 97.62 | 7.142,03
29,05 | 69.05 | 6.335,83 29,05 | 90.48 | 7.142,03
27,38 | 76.19 | 6.335,83 27,38 | 80.95 | 6.225,08
27,38 | 76.19 | 6.190,48 27,38 | 90.48 | 6.453,49
28,33 | 71.43 | 6.190,48 28,33 | 109.52 | 6.453,49
28,10 | 73.81 | 6.190,48 28,10 | 76.19 | 6.225,08
29,05 | 66.67 | 6.138,50 29,05 | 90.48 | 6.453,49
27,38 100 6.138,50 27,38 | 85.71 | 7.142,03
27,38 | 104.76 | 6.138,50 27,38 | 76.19 | 7.142,03
28,33 | 113.81 | 6.550,39 28,33 | 85.71 | 7.142,03
28,10 | 104.76 | 5.550,39 28,10 | 69.05 | 7.142,03
29,05 | 111.90 | 5.550,39 29,05 | 76.19 | 7.142,03
27,38 100 5.550,39 27,38 | 80.95 | 6.225,08
27,38 | 92.86 | 5.550,39 27,38 | 69.05 | 6.225,08
28,33 | 116.19 | 7.640,37 28,33 | 76.19 | 6.225,08
28,10 | 104.76 | 7.640,37 28,10 | 85.71 | 6.301,22
29,05 | 97.62 | 7.240,37 29,05 | 78.57 | 6.301,22
27,38 | 115.71 | 6.640,37 27,38 | 92.86 | 6.301,22
27,38 100 7.640,37 27,38 100 7.301,22
28,33 | 76.19 | 6.349,67 28,33 | 104.76 | 7.661,13
28,10 | 92.86 | 6.349,67 28,10 | 90.48 | 6.564,23
29,05 | 83.33 | 6.391,20 29,05 | 113.81 | 5.709,58
27,38 | 104.76 | 6.571,15 27,38 | 110.48 | 5.861,85
27,38 | 109.52 | 6.571,15 27,38 | 113.81 | 5.861,85
28,33 | 90.48 | 5.571,15 28,33 | 116.67 | 5.861,85
28,10 | 95.24 | 5.571,15 28,10 | 90.48 | 6.301,22
29,05 | 109.52 | 6.709,58 29,05 | 80.95 | 6.301,22
27,38 | 88.1 6.709,58 27,38 | 92.86 | 6.301,22
27,38 | 118.57 | 6.709,58 27,38 | 88.1 6.301,22
28,33 | 90.48 | 7.301,22 28,33 | 95.24 | 6.301,22
28,10 | 85.71 | 7.301,22 28,10 | 114.29 | 7.564,23
29,05 | 78.57 | 7.301,22 29,05 | 92.86 | 6.211,24
27,38 | 92.86 | 7.301,22 27,38 | 104.76 | 7.453,49
27,38 100 7.301,22 27,38 | 104.76 | 7.453,49
28,33 | 104.76 | 6.661,13 28,33 | 111.90 | 5.861,85
28,10 | 90.48 | 6.564,23 28,10 | 88.1 6.411,96
29,05 | 113.81 | 6.709,58 29,05 | 97.62 | 6.411,96
27,38 | 110.48 | 6.861,85 27,38 | 73.81 | 7.142,03

30,48

7.564,23
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27,38

97.62

6.138,50

28,33

104.76

6.138,50

28,10

92.86

6.550,39

29,05

66.67

5.138,50

31,19

100

6.550,39

25,95

104.76

7.138,50

32,62

97.62

7.349,67

33,81

109.52

7.640,37

32,86

107.14

6.411,96

28,57

104.76

6.138,50

29,05

113.81

640,37

30,24

118.1

6.640,37

30,95

100

7.138,50

30,71

104.76

6.550,39

30,95

107.14

7.349,67

30,24

92.86

7.349,67

30,95

118.1

7.349,67

30,48

100

6.391,20

33,57

109.52

6.640,37

31,43

92.86

6.391,20

30,95

97.62

6.335,83

29,76

95.24

6.391,20

28,57

104.76

6.335,83

27,38

116.67

6.138,50

27,86

113.81

7.640,37

29,05

118.1

6.138,50

27,38

147.62

6.138,50

27,38

135.71

6.138,50

28,33

140.48

6.138,50

28,10

116.67

6.550,39

29,05

138.1

5.550,39

31,19

128.57

5.550,39

25,95

140.48

5.550,39

25,48

135.71

5.550,39

23,10

147.62

7.640,37

23,33

116.67

8.612,68

32,62

118.57

7.564,23

33,81

113.81

7.564,23

32,86

119.05

7.661,13

28,57

113.81

8.661,13

29,05

110.48

7.571,15

30,24

118.1

7.709,58

30,95

113.81

8.564,23

30,71

117.62

8.861,85

30,95

115.71

8.640,37

30,24

110.48

7.571,15

30,95

116.67

7.612,68

30,48

118.1

7.608,89

33,57 5.861,85 28,57 7.661,13

31 6.640,37 29,05 7.612,68
30,95 7.571,15 30,24 5.709,58
29,76 6.612,68 30,95 6.640,37
28,57 6.608,89 31 6.640,37
27,38 5.709,58 30,95 6.861,85
27,86 6.571,15 30,24 6.709,58
29,05 6.640,37 30,95 7.661,13
23,33 5.861,85 30 7.608,89
23,10 7.612,68 33,57 6.571,15
27,86 7.571,15 31,43 6.861,85
28,33 6.608,89 30,95 7.564,23

29 5.709,58 29,76 7.840,37
29,76 6.640,37 28,57 7.861,85
30,24 6.640,37 27,38 7.661,13
30,95 6.612,68 28 7.640,37
32,14 6.640,37 29,05 7.709,58
28,57 6.608,89 23,33 7.640,37
27,38 5.709,58 23,10 | 100 | 8.608,89
27,38 5.608,89 27,86 | 107.14 | 8.709,58
28,33 6.571,15 28,33 | 104.76 | 8.661,13
28,10 5.861,85 29,05 | 116.19 | 7.861,85
29,05 7.640,37 29,76 | 100 | 7.571,15
31,19 7.661,13 30,24 | 104.76 | 5.608,89

26 6.564,23 30,95 | 104.76 | 5.608,89
32,62 5.709,58 32,14 | 90.48 | 6.138,50
33,81 6.640,37 28,57 | 104.76 | 7.411,96
32,86 7.661,13 27,38 | 90.48 | 7.640,37
Grupo 24 meses:

NE AE AT 30,95 | 92.86 | 6.411,96
23,33 | 116.67 | 7.138,50 30,71 | 116.19 | 6.411,96
23,10 | 107.14 | 6.138,50 30,95 | 104.76 | 6.271,86
27,86 | 100 | 6.190,48 30,24 | 97.62 | 7.608,89
28,33 | 114.29 | 6.138,50 30,95 | 115.71 | 7.608,89
29,05 | 116.67 | 6.190,48 30,48 | 100 | 7.608,89
29,76 | 113.81 | 6.190,48 33,57 | 76.19 | 7.608,89
30,24 | 104.76 | 6.138,50 31,43 | 92.86 | 7.608,89
30,95 | 111.90 | 6.138,50 30,95 | 83.33 | 7.612,68
32,14 | 100 |6.138,50 29,76 | 104.76 | 7.612,68
28,57 | 71.43 | 6.138,50 28,57 | 109.52 | 7.612,68
27,38 | 88.1 | 6.138,50 27,38 | 90.48 | 7.612,68
27,38 | 92.86 | 7.411,96 27,86 | 95.24 | 7.612,68
28,33 | 100 | 7.411,96 29,05 | 109.52 | 6.550,39
28,10 | 76.19 | 7.335,83 23,33 | 88.1 | 6.550,39
29,05 | 71.43 | 6.138,50 23,10 | 118.57 | 6.550,39
31,19 | 73.81 | 6.608,89 27,86 | 90.48 | 6.550,39
25,95 | 66.67 | 6.608,89 28,33 | 128.57 | 6.335,83
32,62 | 100 |6.138,50 29,05 | 123.81 | 6.335,83
33,81 | 104.76 | 7.138,50 29,76 | 119.05 | 6.335,83
32,86 | 113.81 | 6.335,83 30,24 | 123.81 | 6.335,83
28,57 | 104.76 | 6.550,39 30,95 | 140.48 | 6.190,48
29,05 | 111.90 | 7.608,89 32,14 | 138.1 | 6.190,48
30,24 | 100 | 6.138,50 28,57 | 123.81 | 6.190,48

33,57

118.57

7.709,58

31,43

110.48

7.571,15




52

30,95

116.67

6.612,68

29,76

113.81

6.550,39

30,95

104.76

6.550,39

29,76

111.90

6.550,39

32,86

100

6.550,39

26,19

71.43

7.335,83

32,14

88.1

7.335,83

37,38

92.86

7.335,83

23,57

100

7.335,83

23,33

76.19

8.190,48

32,62

71.43

8.190,48

33,81

73.81

8.190,48

36,43

66.67

8.138,50

42,38

100

8.138,50

43,33

104.76

8.138,50

30,24

113.81

7.550,39

31,43

104.76

7.550,39

8,81

111.90

7.550,39

16,43

100

7.550,39

19,52

92.86

7.550,39

23,33

116.19

7.640,37

24,05

104.76

7.640,37

27,38

97.62

7.640,37

23,10

115.71

7.640,37

22,62

100

7.640,37

23,57

76.19

7.349,67

24,33

92.86

7.349,67

27,00

83.33

7.391,20

26,00

104.76

7.571,15

25,48

109.52

7.571,15

26,19

90.48

7.571,15

24,29

95.24

7.571,15

23,10

109.52

7.709,58

25,00

88.1

7.709,58

26,19

118.57

7.709,58

25,00

90.48

7.301,22

28,57

85.71

7.301,22

28,10

78.57

7.301,22

27,38

92.86

7.301,22

28,57

100

7.301,22

30,95

104.76

7.661,13

29,76

90.48

7.564,23

17,14

113.81

6.709,58

25,95

110.48

6.861,85

30,48

113.81

6.861,85

31,43

116.67

6.861,85

34,52

100

6.301,22

23,33

104.76

7.301,22

21,19

113.81

7.301,22

20,71

104.76

7.301,22

21,67

111.90

7.301,22

20,24

104.76

6.564,23

20,71

102.38

8.211,24

30,95 | 115.71 | 8.640,37 27,38 | 102.38 | 7.349,67
29,76 | 117.62 | 8.861,85 30,24 | 116.19 | 8.640,37
28,57 | 116.67 | 8.612,68 31,43 | 97.62 | 7.411,96
27,38 | 110.48 | 7.571,15 32,86 | 104.76 | 7.138,50
27,86 | 118.1 | 8.608,89 34,05 | 97.62 | 8.640,37
29,05 | 118.57 | 8.709,58 32,62 | 107.14 | 8.640,37
23,33 | 115.71 | 7.640,37 23,33 100 8.138,50
23,10 | 110.48 | 7.571,15 24,29 | 107.14 | 7.550,39
27,86 | 116.67 | 8.612,68 24,76 | 104.76 | 7.349,67
28,33 | 115.71 | 8.640,37 23,81 | 126.19 | 7.349,67
29,05 | 118.1 | 8.608,89 24,29 100 7.294,31
29,76 | 118.57 | 6.709,58 23,10 | 104.76 | 7.391,20
30,24 | 113.81 | 7.608,89 23,57 | 104.76 | 6.640,37
30,95 | 110.48 | 7.571,15 24,05 | 90.48 | 6.391,20
32,14 | 117.62 | 8.861,85 24,76 | 104.76 | 6.335,83
28,57 | 115.71 | 7.640,37 25,48 | 90.48 | 6.391,20
27,38 | 119.05 | 6.661,13 25,95 | 97.62 | 6.335,83
27,38 | 113.81 | 7.564,23 25,00 | 104.76 | 6.138,50
28,33 | 118.57 | 6.709,58 31,43 | 92.86 | 6.640,37
28,10 | 115.71 | 7.640,37 33,57 | 66.67 | 8.138,50
29,05 | 113.81 | 7.661,13 37,38 100 8.138,50
31,19 | 119.05 | 7.661,13 35,24 | 104.76 | 8.138,50
25,95 | 116.67 | 7.612,68 34,52 | 97.62 | 8.190,48
2548 | 118.1 | 6.709,58 30,95 | 109.52 | 8.138,50
23,10 | 115.71 | 7.640,37 29,76 | 107.14 | 8.190,48
23,33 | 116.19 | 7.640,37 33,33 | 104.76 | 8.190,48
23,57 | 117.62 | 7.861,85 33,10 | 123.81 | 8.138,50
24,76 | 118.57 | 7.709,58 37,38 | 138.1 | 8.138,50
21,90 | 119.05 | 6.661,13 35,71 100 8.138,50
20,24 | 113.81 | 7.608,89 35,00 | 104.76 | 8.138,50
21,19 | 110.48 | 6.571,15 27,22 | 107.14 | 8.138,50
17,86 | 117.62 | 7.861,85 31,00 | 92.86 | 7.411,96
17,62 | 113.81 | 7.564,23 29,00 | 109.52 | 7.411,96
16,43 | 115.71 | 7.640,37 16,19 | 107.14 | 7.335,83
27,63 | 117.62 | 7.861,85 13,57 | 104.76 | 7.138,50
43,00 | 119.05 | 7.661,13 13,10 | 113.81 | 6.608,89
37,00 | 116.19 | 7.640,37 16,67 | 118.1 | 6.608,89
20,95 | 118.57 | 7.709,58 11,90 100 8.138,50
21,43 | 115.71 | 7.640,37 11,19 | 104.76 | 8.138,50
22,38 | 113.81 | 7.608,89 15,95 | 107.14 | 7.335,83
23,57 | 118.57 | 6.709,58 16,67 | 92.86 | 6.550,39
23,10 | 119.05 | 7.661,13 20,71 | 118.1 | 6.608,89
22,62 | 117.62 | 6.861,85 24,29 100 6.138,50
22,38 | 110.48 | 7.571,15 25,95 | 109.52 | 6.411,96
23,57 | 113.81 | 7.608,89 23,33 | 92.86 | 6.411,96
23,33 | 118.1 | 7.608,89 21,19 | 97.62 | 6.411,96
23,33 | 104.76 | 8.138,50 18,81 | 95.24 | 6.608,89
23,57 | 97.62 | 6.411,96 19,52 | 104.76 | 6.608,89
23,10 | 116.19 | 7.640,37 23,33 | 116.67 | 6.608,89
13,57 100 8.138,50 12,38 | 113.81 | 6.608,89
21,90 | 104.76 | 8.138,50 36,67 | 118.1 | 6.608,89
25,71 | 113.81 | 7.550,39 26,19 | 116.67 | 6.612,68
26,90 | 104.76 | 8.138,50 23,33 | 107.14 | 6.612,68
28,57 | 111.90 | 7.550,39 19,52 100 6.612,68
28,10 | 104.76 | 7.138,50 21,19 | 114.29 | 6.612,68

27,38

116.19

6.453,49

37,62

97.62

6.453,49
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23,10

115.71

7.640,37

13,57

118.1

7.608,89

21,90

118.57

7.709,58

25,71

113.81

7.608,89

26,90

110.48

7.571,15

28,57

117.62

6.861,85

28,10

115.71

7.640,37

27,38

119.05

7.661,13

30,24

113.81

7.564,23

31,43

118.57

6.709,58

32,86

115.71

7.640,37

34,05

113.81

7.661,13

32,62

119.05

7.661,13

23,33

116.67

7.612,68

24,29

118.1

6.709,58

24,76

115.71

7.640,37

23,81

116.19

7.640,37

24,29

117.62

6.861,85

23,10

118.57

6.709,58

23,57

119.05

7.661,13

24,05

113.81

7.608,89

24,76

110.48

7.571,15

25,48

117.62

6.861,85

25,95

113.81

6.564,23

25,00

115.71

6.640,37

31,43

117.62

6.861,85

33,57

119.05

6.661,13

37,38

116.19

6.640,37

35,24

118.57

6.709,58

34,52

115.71

6.640,37

30,95

113.81

7.608,89

29,76

118.57

6.709,58

33,33

119.05

6.661,13

33,10

117.62

6.861,85

37,38

110.48

6.571,15

35,71

113.81

6.608,89

35,00

118.1

6.608,89

27,22

104.76

8.138,50

31,00

97.62

7.411,96

29,00

116.19

6.640,37

38,10 | 104.76 | 6.861,85 23,33 | 97.62 | 7.411,96
42,62 | 115.71 | 7.411,96 23,10 | 95.24 | 8.142,03
35,71 | 116.19 | 7.411,96 27,86 | 104.76 | 8.142,03
34,52 | 104.76 | 8.142,03 28,33 | 116.67 | 8.142,03
39,76 | 113.81 | 8.142,03 29,05 | 113.81 | 8.142,03
45,00 | 97.62 | 8.142,03 29,76 | 118.1 | 8.142,03
36,19 | 102.38 | 8.142,03 30,24 | 116.67 | 8.225,08
42,86 | 95.24 | 8.142,03 30,95 | 107.14 | 7.453,49
44,05 | 104.76 | 8.225,08 32,14 100 8.453,49
42,38 | 116.19 | 7.453,49 28,57 | 114.29 | 8.225,08
35,95 | 97.62 | 7.453,49 27,38 | 116.67 | 8.453,49
32,86 | 107.14 | 7.225,08 27,38 | 113.81 | 8.142,03
30,71 100 7.453,49 28,33 | 104.76 | 8.142,03
28,57 | 107.14 | 8.142,03 28,10 | 111.90 | 8.142,03
31,43 | 104.76 | 8.142,03 29,05 100 8.142,03
36,67 | 116.19 | 8.142,03 31,19 | 71.43 | 8.142,03
40,00 100 8.142,03 25,95 | 88.1 8.225,08
42,62 | 104.76 | 8.142,03 25,48 | 92.86 | 8.225,08
44,05 | 104.76 | 8.225,08 23,10 100 8.225,08
45,24 | 90.48 | 8.225,08 23,33 | 118.57 | 7.564,23
47,14 | 104.76 | 8.225,08 23,57 | 113.81 | 7.564,23
35,71 | 90.48 | 8.301,22 24,76 | 119.05 | 7.661,13
31,94 | 97.62 | 8.301,22 21,90 | 113.81 | 7.661,13
28,00 | 104.76 | 8.301,22 20,24 | 110.48 | 7.571,15
21,00 | 92.86 | 8.301,22 21,19 | 118.1 | 7.709,58
29,00 | 66.67 | 7.661,13 17,86 | 113.81 | 7.564,23
32,00 100 7.564,23 17,62 | 117.62 | 7.861,85
21,19 | 104.76 | 7.709,58 16,43 | 115.71 | 7.640,37
20,71 | 97.62 | 7.861,85 27,63 | 110.48 | 7.571,15
21,67 | 109.52 | 7.861,85 43,00 | 116.67 | 7.612,68
20,24 | 107.14 | 7.861,85 37,00 | 118.1 | 7.608,89
20,71 | 104.76 | 8.301,22 20,95 | 118.57 | 6.709,58
27,38 | 113.81 | 8.301,22 21,43 | 110.48 | 7.571,15
37,62 | 118.1 | 8.301,22 22,38 | 115.71 | 7.640,37
38,10 100 8.301,22 23,57 | 117.62 | 6.861,85
43,00 | 104.76 | 8.301,22 23,10 | 116.67 | 7.612,68
38,00 | 107.14 | 7.564,23 22,62 | 110.48 | 7.571,15
29,76 | 92.86 | 7.211,24 22,38 | 118.1 | 7.608,89
28,57 | 118.1 | 7.453,49 23,57 | 118.57 | 6.709,58
27,38 100 7.453,49 23,33 | 115.71 | 7.640,37
27,86 | 109.52 | 7.861,85 23,33 | 110.48 | 7.571,15
29,05 | 92.86 | 7.411,96 23,57 | 116.67 | 7.612,68
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Apéndice lll — Peso e estatura dos animais — comparagao entre os grupos.
Variavel Grupo n Média Mediana | Minimo | Maximo Desv:o Valor de
padrdo p*
3 meses | 12 3791 379,5 328 438 29,6
6 meses | 12 457,4 449,0 404 555 45,0
Peso do Animal (g) 9 meses | 12 514,0 520,0 464 589 40,9
12 meses | 12 555,5 563,0 485 610 36,5
18 meses | 12 542,7 550,5 412 673 81,3
24 meses | 12 523,8 529,5 456 616 59,8 <0,001
*ANOVA com um fator, p<0,05
Grupos comparados Valor de
(peso dos animais) p
3x6 <0,001
3x9 <0,001
3x12 <0,001
3x18 <0,001
3x24 <0,001
6x9 0,009
6x12 <0,001
6x18 <0,001
6x24 0,003
9x12 0,054
9x18 0,180
9x24 0,646
12x18 0,546
12x24 0,138
18x24 0,374




Variavel Grupo n Média | Mediana | Minimo | Maximo Desv:o Valor de
padrao p*
3 meses | 12 22,4 22,3 21 24 1,15
6 meses | 12 24,2 23,9 23 26,5 1,08
Estatura do Animal 9 meses | 12 26,7 26,9 25 28 0,89
(cm) 12 meses | 12 27,0 26,8 24 30 1,57
18 meses | 12 27,3 27,0 26 29 1,14
24meses | 12 | 255 26,0 24 28 1,17 <0,001
*ANOVA com um fator, p<0,05
Grupos comparados Valor de
(estatura dos animais) p
3x6 <0,001
3x9 <0,001
3x12 <0,001
3x18 <0,001
3x24 <0,001
6x9 <0,001
6x12 <0,001
6x18 <0,001
6x24 0,009
9x12 0,583
9x18 0,288
9x24 0,013
12x 18 0,606
12x24 0,003
18x24 0,001
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