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SUMMARY: Most of the neotropical bats reproduce in a seasonal fashion. The purpose of this study was to assess changes in
testicular tissue by morphometry,Tiadarida brasiliensidat, in a south urban zone of Mexico City during summer, autumn, and winter.
Three sample collections (February, June, and September) from T. brasiliensis were carried out (n=6). Testicle fragni#aisedere o
for histological studies. Diameter of the seminiferous tubules and interstitial space were measured, cellular populatiensifieere
and counted. June samples showed smaller diameter of seminiferous tubules and larger interstitial space between tubndegerdso t
less number of germinal epithelium cells and spermatids were absent. Tissues from September and February showed a significant
increase (g 0.05) in tubule diameter, germinal epithelium thickness, and number of germinal epithelium cells when compared to June
samples. Only February samples showed presence of spermatids. Our results suggest the existence of seasonal vagjatamhschivihe r
activity of T. brasiliensisunder conditions in which the study was conducted.
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INTRODUCTION

Studies on the reproductive biology of bats state that Due to their plasticityl. brasiliensisis one of the
the diversity of reproductive patterns is associated to tieost tolerant species to habitat transformation (Avila-Flo-
magnitude of climatic fluctuations and to the variability ires & Fenton, 2005). Although it is known that various
food availability throughout the year (Racey & Entwistleanthropogenic factors can alter the reproductive activity of
2000). Furthermore, geographic variation has been detectsts (Stebbings, 1988), little is known on the performance
in the reproductive pattern of a same species, particularlyah T. brasiliensisin highly disturbed environments. It has
species that are widely distributed (Happold & Happoldeen stated that the reproductive activity of male
1989). brasiliensisbats starts when they reach sexual maturity in
their second year of life, initiating spermatogenesis in the
Tadarida brasiliensisis a species distributed months of February and March (Wilkins). In addition, what
throughout America, their reproduction is seasonal anslinteresting is to analyze the reproductive activity in species
females are monoestrus, however, their reproductive activitthabiting highly polluted areas. The capacity of adapting
may vary depending on the latitude inhabited (Krutzsch &i these environments is what allows the characterization of
al., 2002). For example, while in Florida (USA) mature particular species as having high plasticity (Bernanke &
sperm can be observed in the epididymis between Febru&ghler, 2009).
and March, in Cordoba (Argentina) spermatozoa are present
from July to October (Wilkins 1989). Testis morphometry has been very useful in several
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studies in other species for it allows identifying changes pm thickness, and were stained with hematoxylin and eosin
the number of different types of cells of the seminiferouand Methyl Green Pyronin (Estradgal, 1982).
epithelium and in the interstitial compartment. This
information is necessary to understand the testis function Morphometric analysis was performed independently
under different environmental conditions (Schén et al., 2008y two observers who measured the diameter of the
Almeida et al., 2006). seminiferous tubules (taking into account the middle part of
the longitudinal plane of each tubule) and the space between
The purpose of this study was to describe théne seminiferous tubules, using an optical microscope under
morphometry of the testicular parenchymd.dirasiliensis a 40X objective lens. Cell counting and measurements were
in individuals that use an urban refuge in Mexico City duringarried out on nine randomly selected microscope fields in
the months of February, June, and September, by evaluatthglices of testicular tissue from each animal. Images were
the morphometric characteristics of testis. obtained from microscopic fields, cell types on the basis of
nuclear morphology and cell position within the seminiferous
epithelium were identified as spermatogonia, spermatocytes,
MATERIAL AND METHOD spermatids, Sustentacular and Intestitial cells (Begudlini
al., 2009), to perform the counting. For measurements we
used the LSM5 Image Analyzer (Zeiss® Alemania). Mann-
Samples were collected fronTabrasiliensicolony  Whitney U test was used to compare cell counts and
that seeks refuge among the buildings in a housing compleeasurements among samples in the Paleontological Studies
in the South of Mexico City (£a7°'47” N, 9906’13” W, (PAST) program, ver. 1.81 (Hammetral, 2001).
2241 masl). We used nets to capture 6 riialerasiliensis
in the months of June and September of 2010 and February
2011 (N=2 individuals/sampling). We decided to use a sSm&ESULTS
sample size to not adversely affect the small colony of bats
existing in the studied habitat.
June samples showed seminiferous tubules with
Individuals were identified using the field guide oflesser thickness in the germination epithelium, larger
Medellin et al. (2008). Each individual was handled anuhterstitial space between tubules, less number of germination
sacrificed according to the recommendations of the Americapithelium cells, and absence of spermatids, when compared
Society of Mammalogists (Gannon & Sikes, 2007). to September and February samples0(p5). In contrast,
the samples from September and February showed
Immediately after sacrificing with intrathoracic significant increase in the diameter of the seminiferous
injection of sodium pentobarbital, testicles were obtainadbules, thickness of germinal epithelium, and the number
from bats and each was cut longitudinally in half and fixedf cells in the germinal epithelium when compared to
in Bouin solution for 8 hours; after fixation, they were kepsamples from June<£p.05). It is noteworthy that spermatids
in 70% ethanol until processed with the technique afere only observed in samples obtained in February (Table
embedding in paraffin. Tissues were cut on a microtome, band Figure 1).

Table I. Mean morphometric and cell counting values of seminiferous tubuleslafida
brasiliensisbats in three months of the year.

June September February

Parameter (Summer) (Autumn) (Winter)

M ean £ SD M ean + SD M ean + SD
Tubular Diameter 70+9 pm? 126425 umP  129+17 ymP
Space between seminiferous tubules 366 um? 20+12 pmP 741 pme
Germinal epithelium thidkness 9+1 ym? 23+3 um® 33+5 um°®
Spermatogonia 5+1a 18+7b 15+1c
Sustentacular cdls 3tla 6+1o 7+2b
Spermatocytes 9+2a 259 68+8¢c
Instertitial cells 10t1a 11+3p 11+3p
Spermatids 0 0 19+5a

Different letters in the same row indicate a statistically significant difference Mann-Whitney’s U test (p<0.05).
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For most mammals, it is
known that seasonal changes in the
reproductive activity could be related
with factors such as food availability
and relative humidity and temperature
(Fietz et al, 2005). In this regards,
there are studies that indicate that the
reproductive patterns of bats are
associated to the magnitude of
climatic fluctuations and to the
variability in food availability
throughout the year (Romam al,
1999; Racey & Entwistle).

Studies carried out in the
southern hemisphere confirm that the
reproductive activity of mald.
brasiliensisreaches its highest level
during winter, although the temporal
pattern is inverted due to the
differences in latitude. In a study
performed in northern Argentina,
authors observed an increase in
interstitial space and presence of
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Figure 1. (A) Microphotograph of seminiferous tubules (T) corresponding to the monthggfimals captured between the months
June showing increased intertubular space (double arrow) (Hematoxilin and Eosine sigingctober and March, which
x10). Leydig’s cells (LC) can be seen in the interstitial space. (B) Microphotograph Showmresponds to spring and summer in
increased cell number in the seminiferous epithelium and a decrease in the interstitial E%%emis here

in samples from September (Methyl Green Pyronin stain, x20). (C) Seminiferous tub p )

with high number of cell in the germinal epithelium in samples from February (Hematoxilin )

and Eosine stain, x20). (D) Seminiferous tubules from samples from February in which ~ Our results contribute to the
spermatids (SC) can be seen (arrows) (Methyl Green Pyronin stain, x40). understanding of the complex
structuring of migratory. brasiliensis
populations in the northern
hemisphere. The available
information suggests that breeding of
migratory populations occurs in

_ _ ' o transitory refuges in northern Mexico
Morphometric studies on chiropteran's seminiferous tubules are scarce. Qiting February to March, just at the

study describes for the first time the morphometric characteristics of the testicgigé when females return to summer
parenchyma of. brasiliensighat inhabit an urban environment in Mexico City inefuges (Russeét al, 2005).
three periods of the year.

A

DISCUSSION

o _ ' Together, our results indicate
Krutzschet al, reported foff. brasiliensisaught in southern United StateSihe existence of variations in the

histological annual changes in testicles. During summer, primary spermatocyggoductive activity of. brasiliensis
began dividing, and seminiferous tubules were small; in autumn, seminifergitgughout the year. These results
tubules began to enlarge; from November to December, primary and secongigggest that there is a significant
spermatocytes were more abundant and Sertoli cells with spermatids wegRiction in sexual activity during
prominent; by winter, sperm was more abundant in seminiferous tubules, agflAmer. Understanding the feeding
few sperm was present in the epididymis. These qualitative results agree withh@Wavior and reproductive-cycle
quantitative findings and together, these data indicate that the greatest reprodygifgrns ofT. brasiliensisin urban
activity in T. brasiliensismales can be seen at the end of winter. areas allows the identification of
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periods and areas that are critical for their conservatioACKNOWLEDGEMENTS. Thank our students Christian
These studies are essential for the understanding of the IGkerecedo Galindo and Laura Gonzalez Rodriguez for their
of the T. brasilensis colony in the urban ecosystem frooontribution in field and laboratory work.

south of Mexico City.
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RESUMEN: La mayoria de los murciélagos neotropicales se reproducen de manera estacional. El objetivo de este estudio fue
determinar los cambios morfométricos en el parénquima testicular del murdigtiagmla brasiliensigjue habita en un area urbana del
sur de la Ciudad de México durante las estaciones de verano, otofio e invierno. Se obtuvieron fragmentos de tejido festicular pa
estudio histoldgico. Se midi6 el didmetro de los tibulos seminiferos y el espacio interstisial y se identificaron y cstinieosttijibs
celulares. En las muestras de junio se encontré un menor diametro de los tibulos seminiferos y un mayor espacio itreetsticial en
tubulos; también hubo un menor nimero de células del epitelio germinal y no hubo presencia de espermatides. En last@jidestras de
obtenidas en el mes de septiembre y febrero se observé un incremento significativo en el diametro del tdbulo, grosar del epitel
germinal y nimero de células del epitelio germinal cuando fueron comparadas con las muestras d®j0Bjo Holo en las muestras
de febrero hubo presencia de espermatides. En conjunto, nuestros resultados sugieren la existencia de variacioneerdtcionales
actividad reproductiva d& brasiliensisbajo las condiciones en que se realizé el estudio.

PALABRAS CLAVE: Tadarida brasiliensis Morfometria; Testiculo; Cambios estacionales.
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