
Pesq. Vet. Bras. 38(1):167-174, janeiro 2018 
DOI: 10.1590/1678-5150-PVB-4934

167

Analysis of the reproductive stage and ovarian 
histomorphometry of Dermanura cinerea (Chiroptera: 

Phyllostomidae) in an Atlantic Forest fragment of 
Pernambuco, northeastern Brazil1

Nivaldo B. Lima Junior2*, Maria J.G. Arandas2, Fabricya R. Silva2, Erivaldo A. 
Antonio2, Francisco C.A. Aguiar Júnior3, Álvaro A.C. Teixeira2, José E. Garcia3 

and Katharine R.P. Santos3

ABSTRACT.- Lima Junior N.B., Arandas M.J.G., Silva F.R., Antonio E.A., Aguiar Júnior F.C.A., 
Teixeira A.A.C., Garcia J.E. & Santos K.R.P. 2018. Analysis of the reproductive stage and 
ovarian histomorphometry of Dermanura cinerea (Chiroptera: Phyllostomidae) in 
an Atlantic Forest fragment of Pernambuco, northeastern Brazil. Pesquisa Veteriná-
ria Brasileira 38(1):167-174. Área de Morfologia, Departamento de Morfologia e Fisiologia 
Animal, Universidade Federal Rural de Pernambuco, Rua Dom Manoel de Medeiros s/n, 
Dois Irmãos, Recife, PE 52171-900, Brazil. E-mail: nivaldobernardo@hotmail.com

This study aimed to analyze the reproductive stage, histology and morphometry of 
the ovary of Dermanura cinerea in an Atlantic Forest fragments in the Biological Reser-
ve of Saltinho, Pernambuco, Brazil. Adult females were captured monthly by mist net, 
during two consecutive nights from June/2014 to November/2015. The meteorological 
data were provided by the National Institute of Meteorology and grouped together with 
the reproductive data, in six periods: period I (June to August/2014), period II (Sep-
tember to November/2014), period III (December/2014 to February/2015), period IV 
(March to May/2015), period V (June to August/2015) and period VI (September to 
November/2015). The females were classified according to their reproductive stages in: 
Inactive, pregnant, lactating and postlactating. Among the 25 females caught, 10 inactive 
females were selected for the histomorphometric analysis of the ovaries and then they 
were euthanized. After that, the specimens had their ovaries removed, fixed, processed 
and included in Paraplast. The organs were cut and stained by Hematoxylin – Eosin and 
the histological slides produced were submitted to the appropriate optical microscope 
analysis. Each type of ovarian follicle was estimated according to the histological charac-
teristics evidenced for other mammals. In the morphometric analysis, it was considered: 
The area of the ovary (measured in square millimeter), Quantification of different types 
of ovarian follicles (unilaminar and multilaminar primary follicles, antral and matures) 
and corpus luteum, as well as the area of each by those different follicles (measured in 
square micrometer) The results indicated that 16 females were inactive, 5 were lac-
tating, 4 were pregnant and no post-lactating. The histological analysis revealed that 
the ovaries of D. cinerea exhibit characteristics, structures and cellular types similar to 
other mammals. The morphometric data of the study area were statistically evaluated 
using the Student’s t-test. Therefore, ovarian histomorphometric analysis are very im-
portant to infer with greater certainty about the reproduction of a species. Thus, it was 
observed that females of D. cinerea exhibit two reproductive peaks, that is, they can give 
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RESUMO.- [Análise do estágio reprodutivo e histomor-
fometria ovariana de Dermanura cinerea (Chiroptera: 
Phyllostomidae) em um fragmento de Mata Atlântica 
de Pernambuco, Nordeste do Brasil.] Esse estudo obje-
tivou analisar o estágio reprodutivo, histologia e morfome-
tria do ovário de Dermanura cinerea em um fragmento de 
Mata Atlântica da Reserva Biológica de Saltinho (Pernam-
buco, Brasil). Foram utilizadas fêmeas adultas capturadas 
por redes de neblina, de modo que as coletas ocorreram 
mensalmente, durante duas noites consecutivas de Ju-
nho/2014 a Novembro/2015. Os dados meteorológicos 
foram fornecidos pelo Instituto Nacional de Meteorologia e 
agrupados, juntamente com os dados reprodutivos, em seis 
períodos, sendo estes: período I (Junho a agosto/2014), 
período II (Setembro a novembro/2014), período III (De-
zembro/2014 a fevereiro/2015) período IV (Março a 
maio/2015), período V (Junho a agosto/2015) e período 
VI (Setembro a novembro/2015). As fêmeas foram classi-
ficadas, de acordo com o estágio reprodutivo em: inativas, 
grávidas, lactantes e pós-lactantes. Das 25 fêmeas captura-
das, foram selecionadas, para as análises histomorfométri-
cas dos ovários, 10 fêmeas inativas, as quais foram eutana-
siadas. Depois disso, os espécimes tiveram os seus ovários 
removidos, fixados, processados e inclusos em paraplast. 
Os cortes foram corados por Hematoxilina – Eosina e as 
lâminas histológicas produzidas foram submetidas às de-
vidas análises em microscópio óptico. Cada tipo de folículo 
ovariano foi estimado de acordo com as características his-
tológicas evidenciadas para outros mamíferos. Nas análises 
morfométricas, considerou-se: a área do ovário (mensura-
da em milímetro quadrado), quantificação dos diferentes 
tipos de folículos ovarianos (primários unilaminar e mul-
tilaminar, antrais e maduros) e corpo lúteo, bem como foi 
medida a área de cada um desses diferentes tipos de folícu-
los (mensurada em micrômetro quadrado). Os resultados 
indicaram a presença de 16 fêmeas inativas, 5 lactantes, 4 
grávidas e nenhuma pós-lactante. As análises histológicas 
destacaram que os ovários de D. cinerea possui caracterís-
ticas, estruturas e tipos celulares padrões semelhantes ao 
dos demais mamíferos. Os dados morfométricos da área do 
ovário foram avaliados estatisticamente por meio do teste t 
de Student. Assim, as análises histomorfométricas ovariana 
são de suma importância para inferir com maior segurança 
sobre a reprodução de uma dada espécie. Portanto, ficou 
constatado que as fêmeas de D. cinerea apresentam dois pi-
cos reprodutivos, isto é, podem parir no final de períodos 
secos ou do início para metade do período chuvoso. A prin-
cipal característica observada no ovário dessa espécie, en-
contrada em área de Mata Atlântica do estado de Pernam-

buco, foi a preparação do córtex ovariano para ovular em 
meses de elevados índices pluviométricos ao longo do ano. 
Logo, essa espécie procura ajustar seu período reprodutivo 
com as variações das condições ambientais, de forma que a 
reprodução ocorra em períodos mais favoráveis para ma-
nutenção da prole.
TERMOS DE INDEXAÇÃO: Estágio reprodutivo, histomorfometria 
ovariana, Dermanura cinerea, Chiroptera, Phyllostomidae, Mata 
Atlântica, Pernambuco, Brasil, morcego, poliestria bimodal, ovário.

INTRODUCTION
In the Order Chiroptera, the patterns and strategies repro-
ductive are diverse and consist of the most varied among 
mammals (Peracchi et al. 2006). These strategies and pat-
terns are determined by several factors, such as: tempe-
rature, precipitation, habitat, Family, Genus and even the 
same species may present different reproductive patterns 
in different locations (Racey & Entwistle 2000, Beguelini 
et al. 2013a, Godoy et al. 2014). Four types of reproductive 
patterns are described for bats that inhabit the Neotropical 
region: seasonal monoestry, seasonal polyestry, non-seaso-
nal polyestry and bimodal seasonal polyestry (Fleming et 
al. 1972, Willig 1985, Estrada & Coates-Estrada 2001, Zor-
téa 2003).

In this way, species of bats that inhabit areas of the Ne-
otropical region and that feed on fruits and insects, Kunz 
(1982) emphasized that births may occur at the end of 
September and beginning of October that correspond to 
the months which precede the first peak of rain, As well as 
births may occur later, between October and November. In 
addition, Fleming et al. (1972) and Heithaus et al. (1975) 
reinforce that the bimodal polyestrous pattern has been re-
ported for frugivorous species with the occurrence of bir-
ths during the rainy season, in which food was abundant, 
reinforcing the influence that the environmental conditions 
exert on the reproductive biology of these mammals (Or-
têncio Filho et al. 2007). However, these verifications are 
currently relative and vary depending on different factors 
that should be analyzed in an individualized way.

Due to this, in Brazil, the reproductive aspects of the 
bats still present several incongruities, especially when 
considering the reproductive activity of females, because 
most of the studies are directed to the morphophysiology 
reproductive of males with emphasis on the testicles, epi-
didymis (Beguelini et al. 2009, 2010, 2011, 2013a, 2013b, 
2013c, 2013d, 2013e, 2015, 2016, Morais et al. 2013a, 
2013b, 2014a, 2014b, Farias et al. 2014, Lima Junior et al. 
2014, Notini et al. 2015) And accessory sex glands (Puga 

birth either at the end of dry periods or from the beginning to the middle of the rainy 
season. The main feature observed in the ovary of this species, found in the Atlantic Fo-
rest area of the state of Pernambuco, is the preparation of the ovarian cortex to ovulate 
in months of high rainfall throughout the year. Therefore, this species tries to adjust its 
reproductive period with the variations of the environmental conditions, so that the re-
production might occur during the period more favorable for the maintenance of their 
offspring.
INDEX TERMS: Reproductive stage, ovarian histomorphometry, Dermanura cinerea, Chi-
roptera, Phyllostomidae, Atlantic Forest, Pernambuco, bat, bimodal polyestry, ovary.
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et al. 2013, 2014, 2016, Christante et al. 2015, Martins et 
al. 2015, 2016). However, approaches on the reproducti-
ve biology of females are limited and their reproductive 
pattern are defined based only on investigations of the ex-
ternal morphological characteristics of their body (dilated 
abdomen, visible nipples with secretion and the absence of 
hair around it) (Racey 1988, Gannon & Willig 1992, Esbé-
rard 2002). In other countries, there is some recent resear-
ch on female gonadal histophysiology focusing on follicu-
logenesis and ovulation of different species of bats located 
in Colombia (Komar et al. 2007), China (Wang et al. 2008), 
Canada (Rintoul & Brigham 2014), Mexico (Antonio-Rubio 
Porras-Gómez & Moreno-Mendoza 2013) and India (Sastry 
& Pillai 2013, Singh et al. 2015).

Thus, to define a reproduction pattern of a species only 
based on external morphological characteristics of the 
body makes the information about the reproductive biolo-
gy limited, and it can sometimes lead to imprecise conclu-
sions (Lima Junior et al. 2014), such a female that is inacti-
ve, according to external morphology, is not necessarily in 
ovarian inactivity. For this reason, it is very important to 
associate these findings with the histological and morpho-
metric analysis of the gonads (Paula et al. 2002, Morais et 
al. 2013c, 2014a). In Brazilian territory, it is verified that 
there are no studies either about histology or ovarian mor-
phometry related to the different species of bats, so that 
only a few investigations based on external morphology 
characteristics were carried out (Duarte & Talamoni 2010, 
Bordignon & França 2012).

Dermanura cinerea Gervais, 1856 is a frugivorous spe-
cies and plays an important role as seed disperser. Moreo-
ver, this species belongs to the family Phyllostomidae and 
subfamily Stenodermatinae. However, this species was pre-
viously known as Artibeus cinereus, but due to molecular 
studies, some changes occurred in the phylogeny of this 
group and currently Dermanura is considered a valid Ge-
nus (Solari et al. 2009, Reis et al. 2011). In Brazil, there are 
reports of its occurrence in the North, Northeast, Southeast 
and in the South. Furthermore, this species is widely distri-
buted in areas of riparian forests and fragments of Atlantic 
Forest (Scultori et al. 2009, Reis et al. 2011).

Information about the reproductive pattern of D. cine-
rea is scarce, especially histological and morphometric data 
of the ovaries, which are non-existent. In view of these as-
pects, the present study aimed to analysis the reproductive 
condition and the ovarian histomorphometry of D. cinerea 
in a fragment of the Atlantic Forest of Pernambuco, corre-
lating the reproductive data with monthly rainfall indices.

MATERIALS AND METHODS
Adult female bats of the species Dermanura cinerea were collec-
ted in the Biological Reserve of Saltinho (REBIO - Saltinho) (La-
titude: 08º44’13” and 08º43’09 S and Longitude: 35º10’11” and 
35º11’02” W). This reserve consists of a Conservation Unit of In-
tegral Protection composed by the Atlantic Forest (Rebio Saltinho 
2003).

This study was approved by the Ethics Committee on Animal 
Use - CEUA of the Federal University of Pernambuco - UFPE (Pro-
tocol number: 23076.037360/2014 - 92) and all captures were 
authorized by the ICMBio - Instituto Chico Mendes de Conser-

vação da Biodiversidade, with the following registration number 
on SISBIO - Sistema de Autorização e informação em Biodiversi-
dade (Nº 26531-3).

The animals were caught by 10 mist nets (12m long x 3m 
high). All captures occurred monthly over eighteen months from 
July/2014 to November/2015, during two consecutive nights. 
The nets were set at 5:00 p.m. and remained open until 00:00 a.m. 
The total catch/effort ratio was 90720 m2.h. (Straube & Bianconi 
2002).

The National Institute of Meteorology - INMET (Instituto Na-
cional de Meteorologia/Seção de Observação e Meteorologia Apli-
cada - SEOMA), provided the data of temperature (°C), relative 
humidity of the air (%) and precipitation (mm).

Based on the monthly variation of precipitation, the analysis 
of the reproductive aspects of D. cinerea were organized in six pe-
riods of three months each: Period I (June, July and August/2014) 
- Representing the end of the rainy season; Period II (September, 
October and November/2014) - Indicating the beginning of the 
dry season, but some rain occurring in September and October; 
Period III (December/2014, January and February/2015) - Char-
acteristic period of the dry season; Period IV (March, April and 
May/2015) - Corresponding to the beginning of the rainy season 
of the following year; Period V (June, July and August/2015) - re-
garding the end of the rainy season of the following year and Peri-
od VI (September, October and November/2015) - Corresponding 
to the beginning of the dry season.

The reproductive stage of females was determined based on 
the characteristics of the external morphology of their body, so 
that they were classified into four groups: Inactive - I (When they 
did not have apparently visible nipples, non-dilated abdomen and 
notoriously the absence of fetus); Pregnant - P (When the abdo-
men was raised and prominent); Lactating - L (When the nipples 
were perceptibly secreting, as well as when the furry area around 
the nipples were absent); and Postlactating - PL (If they were not 
producing secretion through the nipples, besides having little hair 
around the breasts) (Racey 1988, Gannon & Willig 1992, Esbérard 
2002).

The animals selected for histomorphometric analysis were 
euthanized. First of all, the animals were anesthetized with so-
dium pentobarbital at a concentration of 40 mg kg-1 intraperito-
neally, followed by a saturated solution of potassium chloride 40 
mg/kg-1 (Morais et al. 2013b).

10 inactive females were selected for the histomorphometric 
analysis of the ovaries. After euthanasia, the specimens were dis-
sected and their ovaries were removed. A small incision was made 
with a scalpel in the abdomen towards the inguinal region. Thus, 
there was divulsion of the underlying tissue until these organisms 
were exposed and, consequently, collected.

The ovaries were fixed during 24 hours by immersion in 10% 
neutral buffered formalin (NBF), preserved in ethanol at 70% 
with 5% glycerin. Subsequently, the organs were processed ac-
cording to routine histological technique (Behmer et al. 1976, Rie-
der & Schmidt 1987), included in blocks of Paraplast and cut into 
4 μm thickness. It was performed semi-serial cuts with interval 
of 40 μm between a cut and another one. Furthermore, the tissue 
preparations were stained with hematoxylin and eosin (HE) and 
analyzed by light microscopy.

The distinction of the different types of ovarian follicles found 
in D. cinerea were estimated based on the histological character-
istics observed and already described for other mammals, since 
the bats present growth and development similar to the other 
animals belonging to the Class Mammalia (Bernard 1980, Crich-
ton & Krutzsch 2000, Dorlikar et al. 2013). Thus, initially there 
is a Primordial Follicle, which exhibit a single layer of flat cells 
and when these cells assume a cubic shape, they will originate the 
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Unilaminar Primary Follicle. When follicular cells multiply and 
form a granular layer, they will originate the Multilaminar Prima-
ry Follicle (Preantral Follicle). Subsequently, the follicles grow and 
Occurs the agglomeration of the follicular fluid between the follic-
ular cells, forming the Antrum, giving rise to the secondary follicle 
(Antral Follicle), this one grows more than others and reaching 
its highest stage of development, it becomes the mature follicle 
(Preovulatory or Graafian Follicle). After the ovulation process, 
there is a formation of an endocrine gland called Corpus Luteum 
(Parrott & Skinner 2000, Hutt et al. 2006, Figueiredo et al. 2008, 
Martins et al. 2008, Dorlikar et al. 2013). 

In the morphometric analysis were considered: The Ovarian 
Area (OA), which was measured in square millimeters (mm2); 
The quantification of the different types of ovarian follicles (Uni-
laminar and Multilaminar Primary Follicles, Antral and Matures 
or Graafian Follicles) as well as the area of occupation of these 
follicles in square micrometers (μm2). In addition, the number of 
corpus luteum was quantified. The histological slides were photo-
graphed by the software Motic Images Plus 2.0. For this, a camera 
was coupled between a computer and an optical microscope. The 
slides used for the measurement of the OA and quantification of 
the follicles were photographed at 40x magnification, while for 
the measurement of the area of each follicle the slides were pho-
tographed at 100x magnification. 10 photomicrographs per ani-
mal were used for each parameter measured. The images were 
captured in an orderly direction from the left border to the right 
edge of the ovary present on each histological slide. So, before 
each capture the stage control allowed the movement of the histo-
logical slide in the horizontal plane of the mechanical stage which 
is composed of two axis (x and y) reference to two rulers (hori-
zontal and vertical) and measured in millimeters (mm) allowing 
the location of structures present in the ovary, in order to avoid 
photographing the same types of ovarian follicles. All parameters 
considered were measured and counted by the software Image J.

The statistical analysis of the OA was performed from the 
results obtained in the morphometry, which were submitted to 
Student’s t-test and analysis of variance (ANOVA) of the software 
SPSS (Statistical Package for the Social Sciences, SPSS Inc. Chica-
go, USA) version 15.0. So that the results achieved of each period 
were compared to each other. The values of p<0.05 were conside-
red statistically significant.

RESULTS
From June 2014 to November 2015, 25 adult female bats 
of the species Dermanura cinerea were collected. All these 
bats were classified according to external morphology of 
their body and organized by month. In addition, there were 
more specimens captured in July/2014 (n=11) (Fig.1).

Considering the reproductive stage in association with 
the periods, the following results were obtained: Period 
I (I=10 and L=04), Period II (I=02), Period III (L=01 and 
P=01), Period IV (I=02 and P=02), Period V (I=01) and Pe-
riod VI (I=01 and P=01). Thus, there was no capture of any 
postlactating female.

A higher occurrence of lactating females was observed in 
July/2014. Whereas, the lowest proportion of lactating and 
pregnant females occurred in the month of February/2015. 
During the months of April/2015 and November/2015 the-
re was capture of pregnant females as well (Fig.1).

The rainfall índices were quite variable between the 

Fig.2. Ovaries of Dermanura cinerea. Observe the ovarian follicles at different stages of maturation (Arrow: Unilaminar primary folli-
cle; Black asterisk: Multilaminar primary follicle; Dotted arrow: Antral or secondary follicle; Black dot: Mature follicle, Graafian or 
preovulatory) and corpus luteum (Arrowhead) per period (A) Period I; (B) Period II; (C) Period IV; (D) Period V; (E) Period VI. HE, 
obj.40x. Bar=200μm.

Fig.1. Relation between monthly precipitation, number of speci-
mens and reproductive stage of females of Dermanura cinerea 
collected from June/2014 to November/2015 in an Atlantic 
Forest fragment in the Biological Reserve of Saltinho, Pernam-
buco, Brazil.
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fferences in most of the comparisons (Table 1). The highest 
mean of OA occurred in Period V (June to August/2015) and 
the lowest mean was in the Period IV (March to May/2015) 
(Fig.3). The lowest OA (0.2) coincides with the period of oc-
currence of pregnant females (Period IV) (Fig.1).

The unilaminar and multilaminar primary follicles, as 
well as the antral and mature follicles, presented largest 
area during period V (Table 3) corresponding to the mon-
ths that there was the highest OA. In addition, in this pe-
riod the presence of corpus luteum was not identified, but 
there was the presence of graafian follicles (Tables 2 and 
3) and it was the period that exhibited the highest rainfall 

Table 2. Number of ovarian follicles types in different maturation stages and corpus 
luteum of Dermanura cinerea collected between june/2014 to november/2015 at an 
Atlantic Forest fragments in the Biological Reserve of Saltinho, Pernambuco, Brazil

 Types of follicles Period I Period II Period IV Period V Period VI
  Jun Jul Aug Sept Oct Nov Mar Apr May Jun Jul Aug Sept Oct Nov

 Unilaminar 2 35  3 6  7 11    12   7
 Multilaminar 6 11  1 4  3 2    9   4
 Antral 2 0  1 1  2 0    8   1
 Graafian 0 0  0 1  1 0    1   0
 Corpus luteum 1 4  1 1  0 0    0   1

Table 1. Mean and standard deviation of the ovarian area (OA)* of Dermanura cinerea 
collected between june/2014 to november/2015 at an Atlantic Forest fragments in the 

Biological Reserve of Saltinho, Pernambuco, Brazil

 Parameter Period I Period II Period IV Period V Period VI P value
       OA **

 OA 0.66 ± 0.24 0.89 ± 0.70 0.20 ± 0.11 2.30 ± 0.11 0.68 ± 0.03 0.173a

       0.001b

       0.001c

       0.745d

       0.001e

       0.001f

       0.188g

       0.001h

       0.001i

       0.001j

*Ovarian area (OA) measured in square millimeter (mm2); ** aPeriod I and II, bPeriod I and IV, cPeriod I and V, 
dPeriod I and VI, ePeriod II and IV, f Period II and V, gPeriod II and VI, hPeriod IV and V, iPeriod IV and VI, jPe-
riod V and VI. P = values differ statistically when p<0.05 for each group analyzed between the five periods.

months of the periods considered, while the temperature 
showed a slight variation (24.0 – 27.4 °C).

In addition to the observations based on the reproduc-
tive stage of D. cinerea, a histological analysis of the ovaries 
was also carried out. However, the Period III has no repre-
sentation in the histomorphometric analysis of the ovaries, 
due to the fact that from December/2014 to February/2015 
only pregnant and lactating females were captured, and for 
this analysis were considered only inactive females.

According to histological analysis, it was verified that 
this species has ovaries symmetry and mono-ovulates, and 
their shape varies from circular to ellipsoid. Furthermore, 
the surface exhbit simple cuboidal epithelium, and just be-
low it, the tunica albuginea composed by dense connective 
tissue. Underlying this tunic was observed the cortical re-
gion, containing ovarian follicles at different stages of ma-
turation. Internally, the medullar region is found, which it is 
formed by loose connective tissue (Fig.2).

 The following types of follicles were identified: Unila-
minar primary, Multilaminar primary, Antral and Graafian 
follicles (preovulatory or matures) and the Corpus luteum 
as well. The unilaminar and multilaminar primary follicles 
were present in all inactive bats from all periods conside-
red, while the antral, matures and corpus luteum varied ac-
cording to the period (Table 2). Therefore, the presence of 
the corpus luteum indicates the occurrence of ovulation and 
in those bats that were observed the presence of that struc-
ture, it always occupied the most part in the ovary (Fig.2).

In the morphometric analysis, the average of ovarian 
area (OA) that was obtained in each period was compared to 
each other and the statistical results revealed significant di-

Fig.3. Relationship between the means of the monthly rainfall 
(mm) and the arithmetic means of the ovarian area (OA) of 
Dermanura cinerea per period, collected from June/2014 to 
November/2015 in an Atlantic Forest fragment in the Biologi-
cal Reserve of Saltinho, Pernambuco, Brazil.
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indices among all the periods considered, corresponding in 
the study area to the final months that compose the rainy 
season.

DISCUSSION
During the reproductive period, lactation is the most ener-
gy-intensive process (Loudon & Racey 1987). Thus, the 
occurrence of Dermanura cinerea lactating females in July 
and February reveals a reproductive strategy of this spe-
cies, because the availability of food is an important factor 
in determining the ability of females to allocate energy for 
reproduction and where there is plenty of food throughout 
the year. Therefore, the animals may be able to start repro-
duction at any time (Thompson 1992).

Linked to this information, the amount of energy during 
the period of pregnancy is lower when compared to the 
amount of energy spent during the lactation period (Racey 
& Entwistle 2000). Therefore, it was observed a higher oc-
currence of lactating females in the period of higher rainfall 
index and higher incidences of pregnant during months in 
which there was a lower precipitation, due to the reason 
the precipitation is directly related to food availability for 
frugivorous species, which they get energy for their main-
tenance and reproductive activities (Fleming et al. 1972, 
Heithaus et al. 1975).

In view of this, what is verified is that females of D. ci-
nerea can give birth either at the end of the dry period or 
from the beginning to the middle of the rainy season due 
to a greater availability of resources that might guarantee 
energy for the lactation and maintenance of their offspring. 
Furthermore, the annual reproductive patterns of the-
se females exhibit a relationship with the rainfall indexes 
quite narrowly, such that the different adult species avoid 
weaning their pups during periods of great environmental 
stress (Willig 1985).

The presence of the corpus luteum and the absence of 
mature follicle, verified by histological analysis, in the mon-
ths that there were occurrences of lactating and pregnant 
females reinforce the indication that there was ovulation 
in the considered periods to enable a possible pregnancy. 
Thus, the corpus luteum formed after ovulation, consists of 
a temporary endocrine gland that is related to the produc-
tion of progesterone, which prepares the uterus to receive 
the embryo, as well as it contributes to the maintenance of 
this organ during the gestational period. On the other hand, 
if pregnancy does not occur, this gland will regress (Wael-
chli et al. 1994, Bertan et al. 2006).

In addition, the ovarian follicles reach the final stages of 
maturation and, consequently, after ovulation it gives rise 

to corpus luteum, induced by the release of luteinizing hor-
mone. Thus, the size and the quantity of follicles in the ova-
ry show variations that are related to the pattern of follicu-
lar development of each species. (Nascimento et al. 2003).

Moreover, the high averages related to the morphome-
try provide greater inferences about the reproductive ca-
pacity of females of D. cinerea during the months from June 
to August/2015. This indicates a possible preparation of 
the ovarian cortex for maturation of the follicles during the 
months of high rainfall. Therefore, the events of the annual 
reproductive cycle of this species may be correlated with 
an ovarian dynamic through variations without follicular 
growth (Komar et al. 2007).

The significant results found for D. cinerea related to 
ovarian morphometry evidence once again that this type 
of analysis provides reliable data about the reproductive 
capacity of the animal, in other words, whether it is acti-
ve or not, demystifying erroneous and limited conclusions 
only by visual analysis of external morphology of the body, 
because some studies about bat reproduction consider fe-
males which are neither pregnant nor lactating, as inactive 
(Bredt et al. 1999, Gomes & Uieda 2004, Ortêncio Filho et 
al. 2007). Therefore, as demonstrated in this study, there 
were variations between the groups, because all the fema-
les used in the morphometry were inactive according to 
their external morphology. However, there were high di-
fferences in the area of ovary and follicles, even all being 
classified in the same reproductive stage.

CONCLUSIONS
According to these information, it was observed that fe-

males of Dermanura cinerea, in the study area considered, 
have more than one reproductive peak. Moreover, from the 
information presented, they prefer to ovulate in periods of 
higher rainfall. Thus, they can give birth at the end of the 
dry season or from the beginning to the middle of the rainy 
season due to a greater availability of resources that mi-
ght guarantee energy for lactation and the maintenance of 
their offspring.

Therefore, it can be inferred that D. cinerea exhibit at 
the Atlantic Forest area of the state of Pernambuco, a bimo-
dal polyestrous pattern, which has already been reported 
for this same species in the states of São Paulo and Sergipe 
- Brazil (Simmons & Voss 1998, Scultori et al. 2009, Rocha 
et al. 2010).
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Table 3. Arithmetic mean of the area* of each type of ovarian follicle of Dermanura cinerea collected between june/2014 to 
november/2015  at an Atlantic Forest fragments in the Biological Reserve of Saltinho, Pernambuco, Brazil

 Follicles Period I Period II Period IV Period V Period VI
  Jun Jul Aug Sept Oct Nov Mar Apr May Jun Jul Aug Sept Oct Nov

 Unilaminar 2152.400 2552.904  574.384 4960.704  866.662 803.943    5627.131   1577.047
 Multilaminar 7883.558 7668.148  ** 19887.449  10448.000 3108.088    20357.935   8774.373
 Antral 26308.560 **  15322.832 27226.080  19075.947 **    57956.640   22460.080
 Graafian ** **  ** 60041.120  26639.240 **    105613.440   **

* Area of follicles measured in square micrometer (mm2),  ** Absent follicles.
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