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Fetal Leydig cells in buffalo testis: Light and electron microscopic study
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ABSTRACT

The present study was conducted on testis of 20 buffalo fetuses ranging from 2.5 cm to 20 cm curved crown
rump length (CVRL). The tissues were processed for light and transmission electron microscopic study. The inter-
tubular tissue was filled with primitive mesenchymal cells, developing Leydig cells and blood vessels. At 7.5 cm
CVRL, some of the interstitial mesenchymal cells started developing into foetal Leydig cells and were androgen
positive. These cells were characterized by their polygonal shape, eosinophilic cytoplasm and darkly stained spherical
nucleus with prominent nucleoli at 9.5 cm CVRL. At 15.5 cm CVRL, the fetal Leydig cells were present in groups
around the interstitial blood vessels, which increased in number and size at 20 cm CVRL and decreased afterwards.
By TEM, three types of Leydig cells were observed at 14.5 cm CVRL as stem Leydig cells (Leydig cell A),
progenitor Leydig cells (Leydig cell B) and immature Leydig cells (Leydig cell C). Leydig cell A had elongated
nucleus with a very thin rim of cytoplasm. Leydig cell B had oval nucleus with comparatively larger amount of
cytoplasm. Leydig cell C had adult Leydig cell like features and had round to oval nucleus with lager amount of
cytoplasm. The cytoplasm of these cells contained mitochondria with elongated cristae, Golgi apparatus and very
few lipid inclusions. The number and size of Leydig cells increased during early prenatal life.
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Depending upon morphological and functional aspects,
two types of Leydig cells are present as fetal and adult cells
in testis of developing rats (Kuopio et al. 1989) and human
(Codesal et al. 1990). These cells are referred as fetal and
adult Leydig cells, because they differentiate and start
hormone production during fetal life and before and after
puberty, respectively (Kuopio et al 1989). In literature, somel
studies have been made on the differentiation of fetal Leydig
cells in rat, pigs and human at 1 week of fetal age, but in
bovines at cm CRL (Sinowatz et al. 1987, Rüsse 1991 and
Orth 1993). The morphological studies have been conducted
on the fetal Leydig cells in bovines (Abd-Elmaksoud 2005)
and buffalo (Kaur 2006), but the detailed information on
the histology and ultrastructure of fetal Leydig cells during
early fetal life is still lacking. So the present study was
undertaken to observe the formation of fetal Leydig cells
in buffalo testis.

MATERIALS AND METHODS

The present study was conducted on right and left testis
of 20 buffalo fetuses ranging from 2.5 cm to 20 cm curved
crown rump length (CVRL). The samples were collected
from pregnant non-descript buffaloes slaughtered at
slaughter house and from the Veterinary Clinics
GADVASU, Ludhiana. The age of fetuses was determined

by measuring the CVRL as a curved line in cm using an
inelastic thread along the vertebral column between the most
anterior parts of frontal bone to the rump at ischiatic
tuberosity as described by Edward (1965). The approximate
age of the fetuses was calculated by using following formula
given by Soliman (1975).

Y= 28.66 + 4.496 X (CVRL < 20 cm)

where Y is the gestational age in days and X is the CVRL
in cm.

Immediately after collection, both the right and left testes
were fixed in 10% neutral buffered formalin (10% NBF)
and were processed as per routine acetone benzene
technique (Luna 1968). The paraplast embedded blocks
were prepared, sections of 5 μm thickness were obtained
on clean glass slides and these sections were stained with
hematoxylin and eosin stain for histological studies. The
sections were also obtained on poly-L-lysine coated slides,
which were subjected to immunostainiing procedures to
localize the androgen receptors. For electron microscopy,
small tissue samples were fixed in Karnovsky’s fixative
(2.5% glutaraldehyde and 2% paraformaldehyde in 0.1 M
phosphate buffer solution) for 8–12 h followed by
secondary fixation in 2% osmium tetraoxide for 2 h. After
dehydration, the tissue was embedded in an Epon-Araldite
mixture. The ultrathin sections of 70–90 nm thickness were
cut and collected on uncoated copper grids. These grids
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were stained with uranyl acetate for 15 min followed by
lead citrate for 10 min and finally examined under
transmission electron microscope for detailed study.

RESULTS AND DISCUSSION

Light microscopic studies:At 5 cm CVRL, the interstitial
tissue contained mesenchymal cells, differentiating
fibroblasts, numerous blood vessels and connective tissue
cells. At 7.5 cm CVRL, some of the interstitial mesenchymal
cells started developing into foetal Leydig cells (Fig. 1).
These cells are characterized by their polygonal shape,
eosinophilic cytoplasm and darkly stained spherical nucleus
with prominent nucleoli at 9.5 cm CVRL (Fig. 2). Some of
the fibroblasts were also observed at different stages of
differentiation which would form mature Leydig cells.
Moon and Hardy (1973) also postulated that the first mature
Leydig cells arise from the mesenchymal cells. These cells
were thought to be originated from the tunica albuginea as
observed in goat embryos by Singh et al. (1979) and
Farooqui et al. (2012).

At 15.5 cm CVRL, the fetal Leydig cells were present
in groups around the interstitial blood vessels (Fig. 3). At
this stage, the interstitum increased in size which continued
upto 20 cm CVRL (Fig. 4). This increase may be due to the
differentiation of the most mesenchymal cells into fetal
Leydig cells to constitute large population of these cell types
in the interstitum. Orth (1993) also observed that the number
of mesenchymal cells decrease with the increase in the fetal

Figs 1–6. 1. Paraffin section of buffalo foetal testis at 7.5 cm CVRL showing formation of spermatic cords (SC) and foetal Leydig
cells (LC) in the intertubular area. Haematoxylin and eosin stain ×1000. 2. Paraffin section of buffalo foetal testis at 9.5 cm CVRL
showing increase in number and size of foetal Leydig cells (LC) in the intertubular area. Haematoxylin and eosin stain ×1000.
3. Paraffin section of buffalo foetal testis at 15.5 cm CVRL showing Type A (LCA), Type B (LCB), and Type C (LCC) foetal Leydig
cells in the intertubular area. Haematoxylin and eosin stain ×1000. 4. Paraffin section of buffalo foetal testis at 20.0 cm CVRL showing
increase in number and size of foetal Leydig cells (LC) in the intertubular area. Haematoxylin and eosin stain ×1000.
5. Buffalo fetal testis at 7.5 cm CVRL immunostained for Androgen receptor Poly HRP, Original magnification ×400.
6. Buffalo fetal testis at 9.5 cm CVRL immunostained for Androgen receptor Poly HRP, Original magnification ×400.

Leydig cells. Similarly, the increase in the number of fetal
Leydig cells was observed in the testis of buffalo by Baishya
and Vyas (1990), in humans by Padmini and Rao (2012),
in bovine foetus by Abd-Elmaksoud (2005) and in goat
foetus by Farooqui et al. (2012). The increase in the number
of interstitial endocrine cells may be related with the
increase in the testosterone production. This period of
increased number of fetal Leydig cells may be called as
growth phase fetal Leydig cell population as mentioned
earlier by Huhtaniemi and Pelliniemi (1992). The
development of Leydig cells may be due to the swelling
reaction of the gubernaculum and normal descent of the
testis (Hullinger and Wensing 1985). The number of fetal
Leydig cells increased from 7.5 to 20 cm CVRL, but
decreased with the advancement of fetal age as observed
by Kaur et al. (2011). This could be due to degeneration of
earlier Leydig cells or proliferation of inter-tubular tissue
during prenatal development of testis (Wrobel 1990). The
increase in their number may be due to their differentiation
from mesenchymal cells and their infrequent mitosis.

Immnunohistochemical studies showed that the
localization of androgen positive foetal Leydig cells gave
brown homogenous staining at 7.5 cm CVRL (Fig. 5), which
appeared darker at the periphery and lighter in the centre at
9.5 cm CVRL (Fig. 6). The percentage of androgen positive
cells was 24.19±1.54, 34.20±3.23, 47.72±6.42 and
47.68±2.28 at 7.5 cm, 9.5 cm, 17.5 cm and 19.5 cm CVRL,
respectively. The present data indicated that the percentage
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of androgen reactive cells and the intensity of reaction
increased with the increase in foetal age at early prenatal
life. Similar observations have been reported in buffalo
foetuses from 7.5 cm to 98 cm CVRL by Bansal et al.
(2015).

Micrometrical studies showed that there was an increase
in the diameter of foetal Leydig cells from 7.21±0.16 to
10.04±0.21 μm with respect to the age of the buffalo foetus.
Similar findings were observed by Kaur et al. (2011) as the
diameter of fetal Leydig cells remained same in both the
right and left testes but there was an increase in the diameter
of fetal Leydig cells with fetal age. Our results corresponded
well with the findings of Singh et al. (1979) and Pachpande
et al. (2006) who also reported relative increase in the size
of Leydig cells with increasing age in goat and sheep
embryos, respectively.

Electron microscopy: The transmission electron
microscopy showed that the intertubular tissue was filled
with primitive mesenchymal cells, developing Leydig cells
and blood vessels. The primitive mesenchymal cells had
elongated nucleus with thin rim of cytoplasm which
extended on either side (Fig. 7). Leydig cells develop from
stem Leydig cells (Ledig cell A) which is a mesenchymal
cell present in inter tubular tissue through at least two
intermediate cells, progenitor Leydig cells (Leydig cell B)
and immature Leydig cells (Leydig cell C). At 14.5 cm
CVRL, all three types of cells were present (Figs. 7 and 8).
Similar observations had been reported by Chen et al
(2010). Rebourcet et al.t (2014) studied transgenic mice and
established that sertoli cells control peritubular myoid cell

fate and support adult Leydig cell development. Leydig cell
A had elongated nucleus with a very thin rim of cytoplasm.
Leydig cell B had oval nucleus with comparatively larger
amount of cytoplasm. Leydig cell C had adult Leydig cell
like features and had round to oval nucleus with lager
amount of cytoplasm (Fig. 9). The cytoplasm consisted of
mitochondria with varying shapes and elongated cristae,
numerous strands of smooth endoplasmic reticulum and few
lipid inclusions and vacuolization (Figs 9 and 10). The
mitochondrial matrix contained intra-mitochondrial
granules and collagen fibrils. The Golgi apparatus consisted
of flattened saccules and vesicles. The amount of lipid
droplets were less but number of vacuoles were seen in
abundance. Similar findings had been reported by Kerr and
Knell (1988) in rat testis and in bovine testis by Abd-
Elmaksoud (2005).
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