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Abstract: Taphozous longimanus (Hardwicke) is a continuous breeder as males show full spermatogenic
activity throughout the year. Microscopic study of testis reveals that immature, pre-breeding and sexually
active males occur round the year. The testis shows variations in its structure during the different stages of
breeding activity. In the pre-breeding period, testis shows various stages of spermatogenesis up to spermatid
stage and in the breeding period, testis shows vigorous spermatogenesis and spermiogenesis.
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INTRODUCTION polyestrous and breed throughout the year. Reproductive

Reproduction  in  bats  is  of special interest due to olfers was reviewed [3].
the numerous  specializations exhibited by this diverse The seasonal chronological events of the
and successful  group  of mammals. Breeding habits of reproductive cycle in the male sheath-tailed bat,
the Indian sheath tailed bat Taphozous longimanus Taphozous longimanus and changes in structure and
(Hardwicke) was reviewed [1]. Males were in full function of accessory sex organs were studied at
spermatogenic activity  collected  in  all the months of the Varanasi. Singh [4] observed the first peak of
year. Taphozous longimanus resembles with Desmodus spermatogenesis in September with the appearance of
rotundus in its breeding behaviour, where there is no spermatozoa. The spermatogenic arrest in winter
restricted breeding  season,   but  breeding occurs dormancy  (December)  was  followed  by a second peak
throughout the year. of spermatogenesis  in  January. This period coincide

Morphological observations of male genital tract of with ovulation in females. The third peak of
adult Mexican big-eared bat (Corynorhinus mexicanus) spermatogenesis  started  after regression in late  April
show one long annual reproductive cycle. Testes were and completely regressed tubules were found after May.
largest in August. High value of relative body condition The reproductive cycle in family Emballonuridae varied
of individuals was observed from May to June, when with changes in latitude and this was so even in members
testicular enlargement commenced, suggesting that of the same species.
recrudescence of spermatogenesis in the adult bats is Taphozous longimanus is a continuously breeding
dependent on a good body condition [2]. species of bat. The breeding habits and life cycle of this

Tropical American bats in which the reproductive bat were previously studied [5]. The males were collected
cycles are known fall into those with the typical throughout the year, shows full spermatogenetic activity
mammalian reproductive pattern of restricted sexual and the testis as well as the accessory reproductive
seasons and coincidence of copulation; and those with glands  remains  active practically throughout the year.
no well-defined sexual season and which breed The aim of the present study was to observe the testicular
throughout the year. At least some tropical, equatorial differentiation  and  activity  in T.  longimanus  during
phyllostomid bats, unlike North American forms, are pre-breeding and breeding period.

cycle of  the  big  fruit-eating bat, Artibeus lituratus
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MATERIALS AND METHODS near the basement membrane. The nucleus is large,

Testis was fixed in the aqueous Bouin’s for light The chromatin material is  freely  dispersed and clearly
microscopy. After 24 hours fixation, materials were seen in the nucleoplasm. Cytoplasm is scanty and
washed in running tap water for 24 hours and dehydrated eosinophilic.
with upgraded series of ethyl. Then the testicular samples The  spermatogonia  divide  by  mitosis   and  give
were cleared in xylene and embedded in molten paraffin rise  to  primary   spermatocytes.  These  spermatocytes
wax. Blocks were prepared, trimmed and cut into thin are present beneath the spermatogonia. The primary
sections of 5-6 µ with the help of Leica 2417 microtome. spermatocytes  are    seen    in    dividing  stages  which
The ribbon containing sections were spread over the are   large   spherical  to   irregular   in  shape  with
slides smeared with Mayer’s albumen were used for centrally   placed   nucleus.  The  nucleus  is darkly
Hematoxylin-Eosin staining. stained  and  chromosomes  are  clearly visible (Fig-2).

For staining, slides were dewaxed in xylene and The  cytoplasm  is  scanty,  eosinophilic and lightly
hydrated by downgraded series of ethyl alcohol up to the stained.   Each   primary spermatocyte divide  by  meiosis
water. Sections were stained with Hematoxylin, then and gives rise to secondary spermatocytes.  At  this
washed in water and dehydrated by upgraded series of stage various phases of meiosis are observed in primary
alcohol from 30% up to 70% ethyl alcohol. Slides were spermatocyte.
stained with eosin, washed in 90% and transferred in Secondary spermatocytes are smaller than primary
absolute alcohol. Then slides were cleared in xylene and spermatocytes and seen more towards the lumen of
mount in DPX. The desired stained slides were observed seminiferous tubule. These cells are round and contain
under light microscope and micro-photographed at darkly stained nucleus and less dense chromatin material.
different magnifications. The cytoplasm is scanty. These secondary spermatocytes

RESULTS spermatids.

Microscopic study of testis reveals that immature,
pre-breeding and sexually active males occur round the
year.  The  testis  shows  variations in  its  structure
during  the  different  stages  of breeding activity. In the
pre-breeding period, testis shows various stages of
spermatogenesis up to spermatid stage and in the
breeding period, testis shows vigorous spermatogenesis.
Histological examination of the  testis reveals that it is
enclosed in  a  thick  fibrous capsule, tunica albuginea. It
is composed of dense connective tissue made up of
parallel bundles of collagen fibers and fibroblast cells.
Below the tunica albuginea, a thin layer of loose vascular
connective tissue is seen which merges with the stroma of
the testis. This stroma or inter-tubular connective tissue
supports the seminiferous tubules. The diameter of
seminiferous tubules increases with increased body
weight of the animal. 

Testis  During  the  Pre-breeding Period:  During  the Fig 1: Light microscopic  structure of testis during the
pre-breeding period germinal epithelium of the pre-breeding condition showing seminiferous
seminiferous tubule is made up of many cuboidal cells. tubules containing various stages of
These cells divide mitotically and form spermatogonia. spermatogenesis up to spermatid stage and empty
Some  spermatogonia  are  darkly   stained  while  others lumen (L). Seminiferous tubules are separated by
are  lightly  stained.  These  spermatogonia  are  large, connective tissues (CT) in which interstitial cells of
oval,   rounded to   irregular   in   shape  and  present Leydig (IC) are clearly seen.

spherical in  shape  and  centrally  placed (Fig-1 and 2).

divide mitotically soon after formation and give rise to
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Fig 2: Light microscopic structure of high magnification Fig 3: Light microphotograph of testis during breeding
of seminiferous tubules during the pre-breeding period showing spermatogenesis in compactly
condition showing seminiferous tubule covered by arranged seminiferous tubules. Numerous
basement membrane (BM) and interstitial cells of spermatozoa (SPZ) are observed in the lumen (L).
Leydig (IC) in connective tissue (CT). In the
seminiferous tubules numerous spermatogonia Testis During the Breeding Period: In sexually breeding
(SPG), spermatocytes (SPC), spermatids (SPT) and period seminiferous tubules show all the stages of
Sertoli cells are seen. spermatogenesis. These stages have been already

Spermatids are observed in the seminiferous tubules spermiogenesis.
and are seen towards the luminal region. Spermatids are Spermatogonia are oval to irregular in shape with
small, rounded cells with small, spherical darkly stained oval nucleus. Spermatocytes and spermatids during
nucleus containing  fine  and  large chromatin granules thebreeding period are similar to that of spermatocytes
(Fig-2). Cytoplasm is scanty. Spermatids are closely and spermatids during the pre-breeding period
associated with the supporting cells of Sertoli. In one to respectively.  Spermiation  process is more vigorous
two tubules very few sperms are also seen (Fig-1). (Figs-3 and 4). Different stages of spermiation are seen

The Sertoli cells are elongated, pyramidal to irregular during this stage. The small darkly stained pointed heads
in shape, whose broad base is attached to basement of spermatozoa appear to be embedded in the cytoplasm
membrane and tapering end is seen towards the lumen of of Sertoli cells and their eosinophilic tails are extended in
seminiferous  tubule  (Fig-2). The nucleus is spherical, the lumen of seminiferous tubules forming a whorl like
oval to irregular in shape mostly observed at the basal pattern.
region of the cell. These cells are lightly stained than The size of Sertoli cells is increased. Many Sertoli
spermatogenic cells. The cytoplasm is eosinophilic. cells  are  elongated  to  irregular  in shape, with broad

In the inter-tubular connective tissue stroma base tapering towards lumen (Fig-4). The nucleus is oval
fibroblast, arterioles, venules and interstitial cells of or irregular in shape. Cytoplasm is secretory and
Leydig are seen. These cells are spherical to irregular in eosinophilic.  Numerous  spermatozoa  are seen attached
shape and occur in clusters of 2-3 cells but sometime to the Sertoli cells near the lumen.
single cell is also observed (Figs-1 and 2). The nuclei are In inter-tubular  connective   tissue stroma,
spherical, centrally placed, darkly stained with prominent interstitial cells of Leydig are prominent. These cells are
nuclear membrane and chromatin material. The cytoplasm found in bunch or cluster of 5-6 cells (Fig-4). These cells
is eosinophilic. are rounded, oval to polygonal  in  shape. The nucleus is

described in the pre-breeding period except
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Fig 4: Light microphotograph of high power of testis scanty cytoplasm which are similar with Swiss mouse
shows vigorous spermatogenesis in seminiferous spermatogonia [15]. Primary spermatocytes shows slightly
tubule. Seminiferous tubules are separated by smaller size nucleus than spermatogonia and larger than
connective tissues (CT) in which numerous secondary spermatocytes. These cells are round and
interstitial cells of Leydig (IC) are seen. From contain darkly stained nucleus and less dense chromatin
basement membrane to lumen numerous material with clumps. The spermatids nuclei are close to
spermatogonia (SPG), spermatocytes (SPC), the lumen, size smaller than spermatocytes, lack of
spermatids (SPT) and Spermatozoa (SPZ) are heterochromatin, round, elongated and flattened shape in
observed. Long Sertoli cells (SC) are seen in rabbit [16]. Similar observations are reported in bat,
seminiferous tubule. Myotis macrodactylus [17]. During breeding period,

 large, distinct and spherical in shape with well developed reported than that of pre-breeding period. Heads of
nuclear membrane. The chromatin material is seen spermatozoa are embedded in the cytoplasm of Sertoli
attached   to   the   inner   rim   of    nuclear  membrane. cells and tails are extended in the lumen of seminiferous
The cytoplasm is granular. tubules.

DISCUSSION project finger like extensions into the cytoplasm of

The   reproductive   patterns  and   breeding   habits Sertoli cells nuclei were readily differentiated from germ
in emballonurid bats, Taphozous melanopogon [6], cells by their irregular shape, paler chromatin pattern,
Taphozous kachhensis [7] and Taphozous georgianus single nucleolus and the absence of a clear cytoplasmic
[8,9] has a sharply restricted annual sexual cycle. boundary in rabbit [16]. Similar observations are reported
However, Taphozous longimanus in Varanasi [4,10] in rats [18], mouse [19] and in other mammals [20- 28].
shows two peaks of breeding activity in a year but in The Leydig cells have a large cytoplasm volume and
Nagpur same bat, Taphozous longimanus shows a  prominent   circulary-shaped  nucleus  in  mice  [29].
continuous  breeding  pattern  [1, 5]. The reproductive The nuclei of Leydig cells are spherical, prominent and
cycle in family Emballonuridae varies with changes in larger  [30],  with  single nucleus excentrically disposed.
latitude and this was so even in members of the same The cells were found in the interstitium between the
species [4]. Thus this species of bat appears to be seminiferous tubules clustered and surrounded by blood

geographically variable with regard to the reproductive
cycle. In Taphozous longimanus, testis shows
spermatogenesis and the accessory reproductive glands
remain active throughout the year, as previously reported
by Gopalakrishna [1] and León-Galván et al. [2] and
Murthy [11].

Histological examination of the testis of the
Taphozous longimanus reveals that it is enclosed by a
thick fibrous capsule, tunica albuginea. Below the tunica
albuginea, a thin  layer  of loose vascular connective
tissue is seen which merges with the stroma of the testis.
This stroma or inter-tubular connective supports the
seminiferous tubules. In the connective tissue stroma,
Leydig cells and in the seminiferous tubules, Sertoli cells,
spermatogonia, spermatocytes, spermatids and
spermatozoa are observed. These findings are similar to
those reported in bat Rhinolophus cornutus [12] and
other mammals like rat, rabbit [13] and monkey [14].

In the present bat, Taphozous longimanus,
spermatogonia are large with spherical and ovoidal
nucleus containing finely granular nucleoplasm and

different stages of vigorous spermiation process are

Sertoli cells of mammalian seminiferous epithelium

differentiating   germ   cell  during  spermatogenesis.



World J. Zool., 9 (2): 101-106, 2014

105

vessels. The number of interstitial cells of Leydig during 10. Krishna, A. and C.J. Dominic., 1982. Reproduction in
the breeding period is more than during the pre-breeding the  Indian  sheath  tailed  bat. Acta Theriologica,
period of bat, Taphozous longimanus. 27(1-12): 97-106.

In conclusion, testis shows vigorous 11. Murthy, K.V.R., 1971. Studies on the male
spermatogenesis in the breeding period, which is absent reproductive  organs  and  accessory structures in
in pre-breeding period. In the breeding period, different the some Indian bats. Ph.D. thesis, Nagpur
stages of spermatozoa are attached to the Sertoli cells university, Nagpur.
near the lumen and the size of Sertoli cells and number of 12. Kurohmaru,    M.,     T.     Saruwatari,      J.    Kimura,
Leydig cell is increased than that of pre-breeding period. M.   Mukohyama,    G.    Watanabe,   K.   Taya   and
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