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Abstract

Background: Several studies on chicken reproduction have been conducted in most continents. However, on the
African continent, particularly in Cote d'lvoire, few similar studies have been conducted. The objective of the
present work is the histological study of the gonads of the rooster Gallus gallus.

Materials and methods: A specimen of Gallus gallus roosters of the so-called Bochibolochie breeds collected in
Cote d'lvoire was first euthanized and then dissected in order to perform a histological study of the gonads of
the Gallus gallus rooster. Histological treatments and observation with a light microscope allowed the study of
the gonads of the rooster Gallus gallus.

Results: Histologically, the testes of the Gallus gallus are composed of an albuginea, anastomosing
seminiferous tubules and interstitial tissues from the outside to the inside. The albuginea covers several
seminiferous tubules each containing cells at different stages of maturation. These tubes are contiguous and
separated by interstitial tissue.

Conclusion: The seminiferous tubules as well as the interstitial tissues are the main constituents of the gonads
of the rooster Gallus gallus and play an essential role in spermatogenesis. The location of the reproductive
organs of the rooster Gallus gallusdomesticus, the arrangement of the testicular tissues would confer to this one
or even to all the birds physiological adaptations such as flight, song, oviparity which would allow to ensure the
reproduction in these birds. These adaptations are different from those of most mammals.
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. Introduction

Chickens are terrestrial, non-migratory birds capable of short-distance flight'. Among them, the
domestic chicken Gallus gallus is the best known species because of its food and economic importance?. Indeed,
the chicken is considered one of the oldest domesticated birds, with the subspecies Gallus gallusdomesticus
being the most widespread with a total of 300 breeds worldwide®. Thus, the domestic or African chicken is a
male or female poultry, of the Gallusgallus, raised for the production of white meat and eggs®. According to®,
the breeding of African chickens is a way to produce animal proteins to face food insecurity. In addition,
chicken occupies a special economic and social place with a production ensuring more than 86% of meat
products of poultry origin®. According to’, the meat of local chickens is more appreciated by consumers.
Therefore, domestic poultry Gallus gallusdomesticus serves as an important source of food intake for humans®®.

According to™, breeding techniques such as artificial insemination have been developed for most
farmed birds. However, in local breed chickens or African chickens (Gallus gallusdomesticus), natural mating
or coocking is preferred to artificial insemination which is mainly used by breeders.

African chickens are therefore of mixed advantage. Despite the low yield, these chickens are highly
valued in traditional breeding because of their great hardiness, which offers them better adaptation to different
environmental conditions and good resistance to the usual diseases encountered in improved breeds™’.

In Ivory Coast, 70% of the poultry population comes from the family sector and 30% from the modern
sector for the production of white meat and eggs*®. Poultry from the family poultry sector are also used for self-
consumption and marketing, which concerns more than half of the Ivorian population, both for nutritional
purposes and to improve their income. According to studies conducted by the National Institute of Statistics,
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rural households spend more than 60% of their budget on food, so necessarily the share of income from family
poultry farming is used primarily for food™.

However, despite the important socio-economic and cultural role played by local chickens, data on
African chickens remain basic and insufficient. According to the literature, there is almost no data on African
chickens, especially those from lvory Coast. It is in this context that studies on the chicken Gallus gallus have
been initiated in the laboratories of Cell Biology and Pharmacodynamics-Biochemistry at the University Felix
HouphouetBoigny. The present works are carried out in order to have a reliable database concerning the African
chickens. The general objectives are the study of the different organs of the chicken Gallus gallus of
bochibolochie race. But the present article is only related to the study of the gonads of the rooster Gallus gallus
at the histological level in order to highlight their structural organization and to deduce their physiology.

I1.  Materials And Methods
Biological material
The biological material concerns the roostersGallus gallusdomesticusof African race, adult and aged of
72 weeks. The sampling was done at the markets of Cocody, Bingerville, Abobo and Yopougon in Abidjan and
at some farms in Odienné in lvory Coast. On these markets and in these farms, the poultry are fed ad libitum
with a feed consisting of corn bran mixed with pellets from the company IVOGRAIN.

Macroscopic method
The animals were photographed with a Lumix 12 pixels digital camera and a FUJIFILM 12 pixels digital
camera. The observation of the testicles of the specimens was done with the naked eye after dissection.

Anesthesia method

The testicles were revealed after dissection. For this purpose, the animals were anesthetized and
euthanized. Anesthesia was performed by introducing the animals under an anesthesia bell containing cotton
soaked in ether. After falling asleep, the animal was euthanized.

Dissection method

For dissection, the animal was laid on its back and a longitudinal antero-posterior slit was made on the
ventral side. The skin, muscles, and skeleton were successively spread to expose the internal organs. After
opening, the systems observed are respectively the digestive system, the respiratory system. These last ones are
separated in order to highlight and the reproductive system the object of our study. Once exposed and the
reproductive system was photographed in toto using a digital camera brand Lumix 12 pixels and another brand
FUJIFILM 12 Pixels for the anatomical study. After photography, the latter were taken immediately and fixed in
aqueous Bouin for histological studies.

Histological method

For the present work, the techniques used by were used as reference. The testicles, as soon as they
were collected, were immediately fixed by immersion in aqueous Bouin. They were successively dehydrated in
ethanol baths of increasing degree: 70°, 95° and absolute ethanol (100°). The parts were then pre-impregnated in
baths consisting of the 100° ethanol and butanol mixtures of increasing volume. The baths are successively %
butanol and % ethanol 100°, %2 butanol and ¥ ethanol 100°, % butanol and ¥ ethanol 100°. The last bath is pure
butanol. Since the butanol was a holding bath, the parts were the next day pre-impregnated in liquid kerosene
prepared for this purpose. The impregnation itself is done in the oven at 60°C in three successive baths of liquid
kerosene (Paraplast brand: MONOJECT scientific). The embedding is done with the same medium. Sections of
7 um were made with a MICROM HM 310 microtome. The sections were also collodionized (Collodion 4%,
Merk) to avoid their detachment. The slides resulting from these treatments were stained with hemalun and
eosin. The observation and the photographs were made with an OLYMPUS CKX 41 photomicroscope adapted
to a DELL computer with the optica software.

I11.  Results
General view of the chicken Gallus gallus before dissection and observation of the testicles after dissection
The males of the African breed "Bochibolochié" have a variable plumage with a white and well-
developed tail (Figure 1). The testicles are paired, undeveloped, whitish in color, bean-shaped and directly cover
the kidneys (Figure 2).
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Figure 1 : Morphology of Gallus gallusdomesticus
A: General morphology. B: Morphology of the head. C : Morphology of the tail.
D : Morphology of the hind legs.
Té : head ; Cr: crest; be : beak ; Oe : eye ; ba : barb ; Ori : ear opening ;
Or : auricle ; Qe : tail ; Ma : forelimbs ; Ai : wing ; Mp : hindlimbs ; Tar : tarsus ;
Do: fingers; on: nail; Er: dewclaw.
Magnification : G x 1/5
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Figure 2: Anatomy of the reproductive system

A: General view of the organs covering the reproductive system

B: Reproductive organs in toto covering the kidneys;

C: isolated reproductive organs

D: Isolated and fixed reproductive organs

Tes: testicles; Tes L: left testicle; Tes R: right testicle; VVd: vas deferens; Re: kidney; Td: digestive tract; Rec:
rectum

Magnification : A; B: G x 1/10; C, D: G x 1/5

Histology of the gonads of the Gallus gallus

Microscopic observation of the longitudinal section of the testis or gonad of Gallus gallus shows from outside to
inside a thick layer covering several differently shaped and anastamosing seminiferous tubules (Figure 3 A).
Between two or three contiguous tubes is an interstitial tissue containing leydig cells (Figure 4 B).

The thick layer of about 200 um is the albuginea, which consists of three layers, two of which are fibrous layers
separated by dense connective tissue (Figure 3 B). The seminiferous tubules are at different stages of
maturation. Mature seminiferous tubules have a lumen while immature ones do not. The wall of the mature
seminiferous tubule is up to about 300 pm thick.

From the outside to the inside of the seminiferous tube, a vitreous is observed; surmounted by the germinal
epithelium. The seminiferous tube contains cells at different stages of evolution (Figure 4 A).

From the periphery toward the lumen, germ cells are observed (Figures 4 C and D):

-the spermatogonia, round-shaped with condensed nuclei;

-spermatocytes, round with a large nucleus

-spermatids, oval in shape and with small dense nuclei are close to the light.
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-spermatozoa with an elongated shape and a flagellum and a head are in the lumen. Sertoli cells of oval shape
with an oval nucleus are scattered in the wall.

Figure 3: General Histology of the testis of the cock Gallus gallus

A: Longitudinal section of the testis of the cock; B: Detailed view of the albuginea
St : Seminiferous tube; Alb : Albuginea; It : Interstitial tissue;
FI : Fibrous layer; Ct : Connective tissue

Staining: Hemalun-eosin; Magnification: A: G x 100, B: G x 1000.
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Figure 4: Detailed Histology of the testis of the cock Gallus gallus

A: detailed view of the seminiferous tubule;

B: detailed view of the interstitial tissue

C : Detailed view of the germinal epithelium

D : View of the seminiferous tube showing the chronology of the germline cells

Vi: vitreous; Ge: germinal epithelium; Lu: lumen; It: interstitial tissue;

Lc: Leydig cells; St: seminiferous tube; Ser: sertoli cells;

Mb: basal membrane; Sgn: spermatogonia; sct: spermatocytes; std: spermatids; spz : spermatozoa.
Staining :Hemalun-eosin; Magnification: A : G x 400, D ;E ;F : G x 1000.

IV.  Discussion

Histologically, the testis of the Gallus gallus is covered by an albuginea. The albuginea surrounds the
seminiferous tubules which are tubular or oval in shape. This similarity is found in mammals according to the
work of™®.In the testis, the seminiferous tubules are contiguous and separated by interstitial tissue. Each mature
seminiferous tubule is surrounded by a vitreous and within it is the germinal epithelium and a lumen. This
configuration is found in mammals as shown by *°. However, the seminiferous tubules are anastomosing and are
not partitioned in the Gallus gallus rooster unlike in mammals. ’and *®confirm these observations. According to
19 in birds, the seminiferous tubules branch and join to form a complex network that terminates at the rete testis.
These results are in conformity with those of the present work, which was carried out exclusively on the
roosterGallus gallus. Moreover, for®, in the adult rooster, the total length of the seminiferous tubules is 100 to
300 pum and their average diameter is 250 to 300um. They consist of a multi-layered germinal epithelium
supported by a basal wall. From the periphery to the lumen of the seminiferous tubule, we find successively
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more or less organized in interpenetrating layers: spermatogonia, Sertoli cell nuclei, spermatocytes I,
spermatocytes 1l, round spermatids, elongated spennatids and finally spennatozoa. In the present work, the
mature seminiferous tubules can reach a diameter of about 300um. From the outside to the inside of the
seminiferous tube, we observe a vitreous; surmounted by the germinal epithelium. The seminiferous tubule
contains cells at different stages of evolution. From the periphery towards the lumen, germ cells are observed:
spermatogonia, spermatocytes, spermatids, spermatozoa. Sertoli cells are also observed scattered in the wall.
Therefore, the present work corroborates that of °. The same is true for?, according to whom the evolution of
germ cells in other species of domestic birds such as ducks, mules and pintade is almost the same as that of the
rooster. In the roosterGallus gallus the Leydig cells are located in clusters in the testicular interstitial space
between the seminiferous tubules. These observations are consistent with those of*>%, All stages of germ cell
maturation are also encountered in the rooster Gallus gallus in the same section of the seminiferous tubule.
These cells are adjusted in columns and evolve each independently of the other. % confirms these observations.
Spermatogenesis in Birds mainly the roosterGallus gallus is similar to that of Mammals. It includes like * the
three phases of multiplication, growth and maturation. The maturation phase is characterized mainly by the
presence of a lumen and the increase in the length and diameter of the seminiferous tube, the number of leydig
cells and interstitial cells.

V.  Conclusion

At the end of this work, we note that histologically, the testisof roosterGallus gallus is covered by an
albuginea. This albuginea surrounds the seminiferous tubules separated by interstitial tissue. However, the
seminiferous tubules are anastomosing and are not septate in the Gallus gallus rooster unlike in mammals. The
mature seminiferous tubules can reach a diameter of about 300um. From the outside to the inside of the
seminiferous tube, a vitreous is observed;topped by the germinal epithelium. The seminiferous tubule contains
cells at different stages of evolution. From the periphery to the lumen, germ cells are observed: spermatogonia,
spermatocytes, spermatids, spermatozoa. Sertoli cells can also be seen scattered in the wall. The seminiferous
tubules and interstitial tissues play an essential role in spermatogenesis. The location of the reproductive organs
of the rooster Gallus gallusdomesticus, the arrangement of the testicular tissues would confer to this one or even
to all the birds physiological adaptations such as flight, song, oviparity which would allow to ensure the
reproduction in these birds. These adaptations are differentfromthose of mostmammals.
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