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ABSTRACT

The present study was cartied out on 20 tesies spectmens (8 specimens from 10-
and 20-day-old chick embryos and 12 spectmens from 1, 6 and 17-week-old chicks)
of domestic fowl, Cobb breed. At 10-day-old chick embryo, semintferous cords lined
by many pre-Sertoll cells and few primordial germ cells (PGCs), spermatogonta ap-
peared at 20-day-old chick embryo. These cords are tubulated at one-week-old chick
and reach the sexual maturity by appearance of free spermatozoa at I7-week-old
chick. The early development of contractile elements was detected by distinct PSMA
immunoreaction in the testis of 10-day-old chick embryo. The tmmunoexpression of
CK were frstly demonstraled (n the supranuclear region of Uning epithelium of semi-

niferous tubule at 6-week-old chicks.
INTRODUCTION

Pouliry as an important source for protein
production have gained much attention and
the development of their male reproductve or-
gans is of great concern to poultry breeders
(Kirby and Froman, 2000). Many develop-
mental studies were carried out on different
breeds of fowl and birds as White Leghorn
chick (Venzke, 1854; Romanoff, 1960; Stahl
and Carlon, 1978; Van Krey, 1890; Morrish
and Stnclair, 2002 and Gonzdlez-Morén and
Soria-Castro, 2010); Fayoum] chick (Kamar,
1860 and Abd-Elhaseep (1984); pigeon
(Bhuile et al., 1879) and turkey (Notrault et
al., 2006 and Bakat et al., 2007). Moreover,
other studies were fnvestigated the testis of
sexually mature male Japanese quail (Yama-
moto et al., 18687; Clulow and Jones, 1982
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and Lin et al., 1990); drake (Marchand and
Gomot, 1978); fowl (Qunawardana, 1877
and Gonzélez-Mordn and Soria-Castro,

2010); guinea fowl (Aire et al.,, 1980 and
Brillard, 1986); in pigeon (Orst et al., 1884)
and (n turkey (Afre, 2008 and Bakat et al.,
2007) concluded that. the seminiferous epl-
thedum represented by spermatogonla, pri-
mary and secondary spermatocytes, round
and elongated spermafids. Unfortunately.
only preliminary notes were provided by re-
cent few immunohistochemical studies that
were demonsirated on the tests of sexually
mature Japanese quall (van Nassauw et al.,
1993); domestic fow] {Maretta and Maret-
tovd, 2004); mallard duck and turkey (Aire
and Ozegbe, 2007). Therefore, the present
study was carried out to complete our knowl-
edge by giving an overview on development of
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testis in fowl during the pre-and post-
hatching life by using different histological
and immurnohistochemical techniques. In or-
der to provide more understanding for re-
searchers who deal with the organogenesls
among the chick embryo and poultry repro-
duction.

MATERIAL AND METHODS

The present study was carried out on 20
testes specimens (8 specimens from 10-and
20-day-old chick embryos and 12 specimens
from 1, 6 and 17-week-old chicks) of domestic
fowl, Cobb breed. For the pre-hatching stud-
les, the speclmens were collected from em-
bryos obtatned from incubated fertilized eggs
at commercial tncubator of Malaa, Mansoura,
Dakahlia, Egypt. For the post-hatching stud-
fes, the specimens were collected from chicks
ralsed under the sclentific information essen-
tial for breeders. The allover collected speci-
mens were fixed (n Bouln's flutd and/or 10%
neutral buffered formalin solution, processed
and treated under the normal histological
technique and sectloned at 5-7 pm. Some of
obtained secions were utilized for staining
with iron haematoxylin and eosin, PAS, Alcian
Blue (pH 2.5) and Crossman's trichrome
stalns according to Bancroft and Sievens
(1980). As well as, the other obtained sections
were used for (tmmunohistochemical statning
of both @ smooth muscle actin {o. SMA) and
cytokeratin (CK) according to Kumar and
Rudbeck (2009). The all histological and im-
munohistochemical stained sectons were (n-
vestigated under the light binuclear mcro-
scope and photographed by Olympus CX41
photomicroscope. The pomenclatures used
during this work were adapted to Nomina
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Anatomica Avium (1993), Nomina Histologica
Veterinaria (10684) and Nominza Embryologica
Veterinaria (2008) and the available litera-
ture whenever it was possible.

RESULTS

At 10-day-old chick embryo, the tests ap-
peared at the ventromedial aspect of meso-
nephros, protruded tnto the coelomlc cavity in
the space between the mesonephros and the
dorsal mesentery of the gut with narrow at-
tachment on both stdes (Fig. 1). The testicular
capsule canslsted of tunica serosa and tunica
albuginea. The tunica serosa Is outer covering
layer and representing the coelomic epithell-
um. It comprised of single thin layer of flat-
tened or squamous cells with elongated oval
nucleus and dense cytoplasm. The primitive
tunica albuginea appeared more cellular and
formed by circularly oriented condensation of
mesenchymal cells under the surface epitheli-
um to form with small blood spaces. There
were no clearly defined branches of tssue
Jeaving the tunica albuginea to enter the tes-
ticular parenchyma as testicular septa. The
cells of testicular cords are basally located
and forming a complete row at the periphery
of the cords. They rested on a well-developed
basal lamina delineating them from the sur-
rounding Interstittum. The pre-Sertoll cells
are often radially orfented within the cords.
Thetr nuclei are large, rounded with peripher-
al clumps of heterochromatin assoctated with
the nuclear membrane. The nucleolus is often
present. The PGC nucleus showed some mi-
totic figure. The interstitum are mesenchymal
tissue with mesenchymal cells (Fig. 2).

At 20-day-old chick embryos, the spermat-
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ogonia were observed at this stage ol develop-
ment as a result of mitotic actlvity of PGCs.
The spermatogonia appeared smaller than the
PGCs and has rounded euchromatic nucleus
with nucleoll (Fig. 3).

The interstitium has significantly expanded
in this age and their component mare clearly
differentiated (ncluding: premature Leydig
cells, peritubular cells, loose network of undif-
ferentfated mesenchymal cells, connective tis-
sue cells, Interstitial macrophages, blood
spaces and degenerated cells. The premature
Leydig cells are large cells with large oval nu-
cleus contains ane or 2 nucieoll. The interstt-
tial macrophages are much smaller than the
premature Leydlg cells. They appeared oval,
rounded or frregular in shape with oval deeply
stained eccentric nucle! and lightly stained
cytoplasm with characteristic strong PAS ma-
terials. The testicular cords are rapidly sur-
rounded by a marked PAS positive basal lami-
na and elongated peritubular cells. The
degenerated cells were appeared as densely
stained cells showed condensation of nuclear
chromatin and frregular nuclear membrane.
(Fig. 4).

At one-week-old chick, the testis showed
marked thickening in the testicular capsule
due to thickening of tunica albuginea that
represented by several layers of circularly
orlented Qibrous connecttve tissue with strong
PAS positive reaction at its outer half. The tes-
tis showed characteristic evidence that some
seminiferous cords luminated and become tu-
bules. The fumen is extending for some dis-
tance but not continuous (Fig. 5).

At 6-week-old chick, spermatogonia were
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defined based on thelr nuclear morphology
and chromatin distribution into; the dark {A)
and pale (B) types. Type (A) was close to the
basement membrane, have relattvely large,
ovoid and darkly stained nucleus. [ts chroma-
tin i8 homogeneous, finely granulated and ap-
pears dust-Uke. Type {B) was characterized by
a relatively large round-to oval nucleus con-
taining dispersed chromatin (hence the pale
appearance) with O to 3 prominent nucleoll.
The resting or preleptotenic primary sperma-
tocytes have large, rounded euchromatic nu-
cleus. These cells entering the stages of first
melotic prophase that subdivided into the lep-
totene, zygotene, pachytene and diplotene
stages according to the characteristic changes
In nuclear chromatin. At leptotene stage, the
chromosomes began to condense and ar-
ranged In thread lke strands dispersed
throughout the nucleus. At zygotene stage,
chromosomes began to thicken and become
polarized. At pachytene stage, the synaptic
homologous chromosomes appear denser and
were lrregularly distributed in the nucleus.
Diplotene nuclel possessed more compact
chromosomes evenly dispersed throughout
the nuclet (Fig. 6).

At 17-week-old chick, the gradual cellular
arrangement of spermatogenesis is now com-
pleted by appeared of secondary sperma-
tocytes, round and elongated spermatids. The
primary spermatocytes are the largest sper-
matogenic cells ip the tubular epithelum that
located in an intermediate position between
the spermatogonia and secondary spermatoc-
yies. The round spermatids are the smallest
round cell, lay closer to the lumen with spher-
fcal nuclel In which a few chromatin masses
are scattered in a fine network. The elongated

Val. XIlI, No. 1, 2011



Ei’MOTdI, S. E.; Ct al.ac

spermatids attached to the free apical border
of the seminiferous epithellum. The mature el-
ongated spermatid eventually gives rise to the
mature free spermatozoa in the tubular lu-
men (Fig. 7).

The testicular capsule was wrinkled and
the outer half of the tunica albuginea was al-
most exclusively populated by clrcularly ar-
ranged, compactly packed, coarse bundles of
collagenic fibers. Large lymphatic and blood
spaces mostly veins ran circularly through
the tunica albuginea. The perftubular tissue
showed very few thin collagenic fibers with no
evidence for testicular septa (Fig. 8).

The immunoexpression of aSMA 1is firstly
detected in the testis of 10-day-old chick em-
bryo with weak Immunopositive reaction at
peritubular, Intertubular fssue and the tunt-
ca albuginea of testicular capsule. The tunica
media of interstitial blood vessels is immuno-
reacted strongly (Fig. 9). The testis of 20-day-
otd chick embryo and one-week-old chick
showed the same {mmunolabelling expression
of that of 10-day-old chick embryo. Increasing
the intensity of immunoexpression of aSMA to
moderate degree in all parts of the testis In-
cluding the Inner half only of testicular cap-
sule of 6-week-old chick were clearly observed
(F1g. 10). that reach fts peak with strong tm-
munopositive reaction at 17-week-old chick
(Fig. 11).

Concerning the tmmunoexpression of CK,
all parts of the testis at 10-and 20-day-old
chick embryos and one-week-old chick
showed negatlive CK immunoreactions. The
immunoexpression of CK were firstly demon-
strated in the supranuclear region of lining
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eplthellum of semintferous tubule in 6-and
17-week-old chicks (Fig. 12). In this study,
the testis showed negative reaction to the Al-
ctan blue stain (pH 2.5) in all ages.

DISCUSSION

The present study revealed that, the testis
was formed at the ventromedial surface of the
mesonephros at 10-day-old chick embryo.
This finding Is correlated with the statement
of Venzke (1954); Romanoff (1960); Stahl
and Carlon (18783} and Smith (2007) {n fowl.
In agreement with Narbaitz and Adler (1968)
and Van Erey (1980) in White Leghorn chick
embryo, the testis covered with single layer of
squamous cells representing the coelomic epl-
thelilum aad the primary sex cords formed
malnly of mesenchymal cells with few PGCs
inbetween. Furthermore, At 10-day-old chick
embryo, the cells of testicular cords (pre-
Sertoll cells and PGCs) are basally located
and forming a complete row at the periphery
of the cords, rested on a well-developed basal
lamina dellneating them from the surround-
Ing tnterstittum. Several previous studled (Ro-
manoff, 18680; Van Krey, 1880; Abd-
Elhaseep, 1994; Kirby and Froman, 2000
and Gonzdlez-Morén and Soria-Castro,
2010) have been shown the same findings.

[n our investigation, the semlniferous
cords Juminated and became tubules at one-
week-old chick while the same finding ob-
served at 12-day-old White Leghorn chick em-
bryo (Veneke, 1854); 19-day-old Fayournl
chick embryo {Romanoff, 1960 and Abd-
Elhaseep, 1964) and at 30-day-old pigeon
(Bhujle et al,, 1979). At 6-week-old chick.
the seminiferous tubules characterized by
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taller and more complex seminiferous epitheli-
um (nternally and externally by one or (wo
layers of perltubular myold cells, These flnd-
ings are coincided with that reported in fowl
by (Aftre, 2007 and Gonzdlez-Mordn and
Soria-Castro, 2010).

In agreement with (Marvan, 1868 and
Hodges, 1974) tn fow! and Ghattas (1989) in
migratory blrds, the testicular capsule swas
consisted of two tunica; outer thin tunica se-
rosa that represented by flat or squamous
cells and nner thick tunica albuginca that
represented by circularly arranged bundles
collagenic fibers with spindle-shaped, overlap-
ping smooth muscle cells with blood and
lymphatic spaces in between., However, Alre
and Ozegbe (2007) in fowl, turkey. Japanese
quall and duck observed that, the testicu-
lar capsule displayed three intercomnected
tunica; an outer tunica serosa, an intermedi-
ate tunica albuginea and inner tunica vascu-
losa.

Similar to that reported in fowl (Hodges,
1974: Lake, 1981 and Maretta and Maret-
tovd, 2004) In guinea fowl (Aire et al.,
1980); In Japanese quaill (van Nassauw et
al., 1998 and Atre and Ozeghe, 2007); (n
turkey and mallard duck (Aire and Ozegbe,
2007); in ostrich and emu [Ogeghe et al.,
2008): in Sudand duck and pigeon (Abd-
Elmaksoud, 2008). no obvious branching of
testicular septa from the testicular capsule
had been observed. However. Bell and Free-
man (1871) in domestic fowl and Ghaitas
(1689) (n migratory coot observed short and
thick testicular septa were sent out from the
testicular capsule to form supporting skeletal
framework.
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In this study, the Inner half of testicular
capsule showed aSMA posttive reaction that
coincided with that described in Japanese
quall (van Nassauw et al., 1898); in domes-
tc fowl (Mearetta and Marattowa, 2004); in
turkey and mallard duck {Atre and Ozegbe,
2007) and emu (Ozegbe et al., 2008) while
the outer half of the testicular capsule in os-
trich (Ozegbe et al., 2008) and whole testicu-
lar capsule in Sudant duck and pigeon (Abd-
Elmakaoud, 2008) showed the same o«SMA
positive reaction. Moreover, the peritubular
tissue are found to contain myold cells by Its
immunoposidve reaction 10 oSMA In our
study that paratlel to that observed tn fowl,
turkey, Japanese quall and mallard duck
(Alre and Ozegbe, 2007); In ostrich and emu
{Ozeghbe et al., 2008). :

Van Nasseuw et al. (1883) in quall report-
ed that. smooth muscle actin is specific for
contractile cells. Therefore, the peritubular
cells (n quall (van Nassauw et al, 1883),
fowl, turkey and duck (Aire and Ozegbe,
2007) and those of our study were of one
type. L.e. myold or smooth muscle cels, unlike
the observalions made by Rothwell and Tin-
gart (1873) in fowl that both fibroblast-like
and myoid cells were present into inner and
outer layers, respectively in the peritubular
tHssue of the domestic fowl. The avian tesles
compared with those of mammals. produce
large quantities of both fluid and spermatozoa
(n fowl (Alre, 2007). Therefore, both the tea-
ticular capsule and peritubular tissue are ca-
pable of propelling the enormous amount of
testicular fludd produced (n the semirdferous
tubules into the excurrent ducts of the testis
by their contractile activittes (Aire smd Ozeg-
be, 2007). Moreover, Abd-Elmaksoud (2009)
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in fowl concluded that, tunica albuginea and
peritubular smooth muscle dysfunction may
be implicated (n male infertility. The same au-
thor added that, away from its contractile
abllity, myoid peritubular cells engage in a di-
alogue with Sertoli cells which is crucially im-
portant for the structural formation of the
blood-testls barrier. Peritubular myold cells
are known to stimulate total protein produc-
tion by Sertoli cells and to Increase the Sertoli
cell production of androgen-binding protein
and transferrin.

The tunlca media of the blood vessels in
the testis showed strong «SMA immunoreac-
tion that coincided with that described in sex-
ually mature male birds as quail (van Nas-
sauw et al., 19983), domestic fowl (Maretta
and Marettova, 2004}); turkey and mallard
duck (Afre and Ozegbe, 2007); ostrich and
emu (Ozegbe et al., 2008); Sudani duck and
plgeon (Abd-Elmaksoud, 2009). Moreover,
the distinct aSMA tmmunoreaction in the
blood vessels of 10-day-old chick embryo in
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our study as an early embryonic age. reveal-
ing a good indicator for rapid early nuiritional
and/or functional supply and early develop-
ment of contractle elements of the male genl-
tal system in chick embryo, otherwise the in-
fertility will be occurred.

In agreement with Aire and Ozegbe (2007)
in fowl, turkey, Japanese quaill, duck and
Ozegbe et al. (2008) in ostrich and emu, cy-
tokeratin 18 not immunoexpressed neither in
the testicular capsule nor peritubular tissue.
The cytokeratin was immunoexpressed posi-
tive in the supranuclear region of the epithe-
lal cells of the seminiferous tubules at 6-
week-old chick. These findings are parallel
with that described in fowl and turkey (Aire
and Ozegbe, 2007) but disagree with that de-
scribed in Japanese quall and duck (Aire and
Ozegbe, 2007), where the cytokeratin was ab-
sent. The last author added that, cytokeratin
provide significant structural support corre-
lated with lncrease of intralumlnal pressure
fn the semintferous tubules,
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Fig. (1): A photomicrograph of in 10-day-old chick embryo showlng the testis (T) at the ventromedlal aspect
of mesonephros (M), on either side of the dorsal meacntery (asterisk) of the gut (G). Dorsally the
aorta (A) and veotrally, (he Uver (L) and stowach (S) on the right and left stdes regpectively, were
identificd. Stain; H&E. X 4. )

Fig. (2): A photomicrograph of testis in 10-day-old chick embryo sbhowing the tunica serosa (arrow bead).
tunica albuginea (TA) with its blood vessel (asterisk). seminiferous cord (S¢), PGCs (thick arrow)
and Sertoll cells (thin arrow), and lined the. Stain: PAS /Haemataxylin, X 100,

Fig. (3): A pbhotomicrograph of testis In 20-day-old chick embryo showing the Sertoll cells (arrow), spermato-
gonia (arrow head) and POC (P). Stain: PAS/Haematoxytn. X 100.

Fig. (4): A photornicrograph of testis tn 20-day-old chick embryo showing tne premature Leydig cells (double
thin arrow), degenerated cell (thin arrow), (nterstitial macrophage (thick arrow), fibroblast (double
arrow head), peritubular cclia (arrow head) and blood vessel (BV) appeared In the interstittum (I).
Staln: PAS /Haematoxylin, X 1Q0.
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Fig. (6): A photomicrograph of tesiis in one-week-old chick showing the PAS positive reaction at the outer
half of tunica albuginea (TA) and the lumen of the seminiferous tubules (arrow). Staln: PAS/
Haematoxylin. X40.

Fig. (6): A photomicrograph of tests In 6-week-old chick showing the spermatogonia type A (A) and type B
(B), preleptotene primary spermatocytes (arrow head), leptotene (L), zygotene (Z), pachytene (P)
and dlptotene (D) primary spermatocytes and peritubular ccll (arrow). Stain: PAS /Haematoxylin. X
100.

Fig. (7): A photomicrograph of tests in 17-weeck-ald chick showing the gradual arrapgement of the sper-
matogonis (Sp), primary spermatocytes (Spl), secondary spermatocytes (Sp2), Round spermatid
(arTow bead). elongated spermatids (Es) and free spermatozoa (Sz) in the lumen of seminiferous tu-
bule (astertsk). Stain: PAS /Haematoxylin. X 100.

Fig. (8): A photomicrograph of tests (n 17-week-old chick showing thick collagenic fibers at the outer half
(O) of tunica athuginea rather than its inner half (I, peritubular fine collagenic fibers (arrow head),
blood (arTrow) and lymphatic (asterisk) spaces were observed. Stain: Crossman's trichrome. X 40.
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Fig. (8): A photomicrograpb of the tesus in 10-day-old chick embryo showing weak lmemunopositive reac-
tion at the imterstitlal tissue (arrow) and strong fmmunopositive reaction at interstitial blood ves-
gels (arrow head) to ?2SMA. X 40.

Fig. (10); A photomicrograph of the testls in 6-week-old chick showing moderate mmunopositive reaction at
bnner hatf (arrow head) of the testicular capsule (C), perjtubular (arrow) and intertubular tissue
(asterisk) to ?SMA. X 40.

Fig. (11): A photomi¢rograph of the testls in 17-week-old chick showing strong tmmunopogitive reaction at
the peritubular (arrow head) Hasue with (s blood vessel (arTow) to FSMA. Note the elongated sper-
matld (asterisk). X 40.

Fig. (12): A photomlcrograph of the testis in 6-week-old chick showing strong toamunoposittve CK reaction
(arrow head) at the supranuclear region of the epithelium of the semiptferous tubule (ST). X 100.
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