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Abstract: The present study aimed to point out the prenatal developmental stages of the indifferent gonads in rabbit. About 

50 embryos and fetuses aged 11 to 18 days postcoitum were used in this study. The embryos of 9 days-old up to 13 days-old 

fetuses were fixed firstly within the uterus by using modified Davidson's fixative and then were transferred with the caudal 

halves of the fetuses aged from 14 to 18 days postconception into 10% Neutral buffered formalin for 24 to 48 hours. The 

specimens were prepared using routine histological work. The morphogenesis of the sexually indifferent gonad of the rabbit 

was studied by high-resolution light microscopy. The results showed that the gonadal ridges were detected at the 12
th
 day 

postconception as a cellular thickening covered by coelomic epithelium on either sides of the dorsal mesentery and attached to 

the developing pronephros. As the development progressed the gonadal ridge increased in size and cellular constituents and 

became housing blood vessels and germ cells. The current work concluded that the gonads of the rabbit remained indifferent 

and neither testis nor ovary was observed until the 17
th

 day postconception. 
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1. Introduction 

The rabbit is considered as a good source for meat and fur 

production. The rabbit’s meat shows high values for human 

consumption, it has a higher percentage of protein, which is 

easily digestible. Rabbit is valued as a popular live laboratory 

animals used in laboratory researchers as its ability to adapt 

itself to the changes in environment and it gives offspring 

monthly. In rabbit, the copulation is necessary to initiate 

ovulation which occurs approximately 10 hours after 

copulation, so that allow accurate pregnancy timing [1]. The 

present study aimed to point out the origin of rabbit gonads 

and clarify the prenatal developmental stages of the 

indifferent gonads in rabbit. 

 

2. Material and Methods 

2.1. Animal Preparation  

In the present study, a total number of 50 rabbit embryos 

and fetuses were used. Baladi rabbits were obtained from 

local breeders. Adult females were housed individually under 

a good managemental condition for two weeks. The female 

rabbits were mated with a healthy fertile buck of the same 

breed. The female was left with male for two hours periods in 

the late afternoon as a day that was arbitrarily designated as 

day 0 pregnancy for the purpose of timing the pregnancy [2]. 

Since the ovulation in rabbit is induced only after coital 

stimulation and occurred about 10 to 12 hours [3]. About 12 

hours were discarded from the calculation to arrive at the true 

age. The pregnant female rabbits were verified and they were 

slaughtered daily from 9
th

 day postconception until 18
th

 day. 
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The embryos and fetuses were taken and crown vertebral 

rump length (C. V. R. L) was measured from start point of 

the forehead up to the base of the tail along the dorsum of the 

embryo or fetus. The embryos of 9
th

 day-old up to 13
th

 day-

old fetuses were fixed firstly within the uterus by using 

modified Davidson's fixative and then were transferred to 

one of the used fixatives. While the caudal halves of the 

fetuses aged from 14 to 18 days postconception were 

transferred into 10% Neutral buffered formalin for 24 to 48 

hours, Bouin’s fluid for 12 to 24 hours or Modified 

Davidson's solution for 12 hours [4]. 

2.2. Tissue Preparation and Histological Examination 

After fixation, the specimens were dehydrated in 

ascending grades of ethanol concentrations, cleared in xylene 

and embedded in paraffin wax or paraplast. Serial and step 

serial sections of 4-6 um thick were obtained, then dewaxed 

in xylene, hydrated in series of descending ethanol and 

stained by different stains according to [5, 6] including Harris 

Haematoxylin and eosin stain (H&E) for general histological 

examination and Periodic acid Schiff (PAS) for detection of 

neutral mucopolysaccharides. Stained sections were 

examined by light microscope and photographed by Leica 

microscope system with digital camera at different powers. 

3. Results 

The initial step in the development of the rabbit gonad was 

the formation of the gonadal ridge which appeared at 12
th
 day 

postconception. It appeared as a cellular thickening covered 

by coelomic epithelium on either sides of the dorsal 

mesentery and attached to the developing pronephros (Figure 

1). The core of the gonadal ridge was formed of clusters of 

undifferentiated mesenchymal cells with their slightly 

basophilic cytoplasm and centrally located oval to spherical 

nuclei. Such developing gonadal core was permeated by 

many blood capillaries devoid of blood cellular elements. 

The covering gonadal or coelomic epithelium was formed of 

one to two layers of columnar cells which were in direct 

contract with underlying mesenchymal cells due to the 

absence of basal lamina (Figure 2). 

In 13
th

 day-old rabbit fetus, the gonadal primordia became 

larger in size and bulged into the coelomic cavity. The blood 

capillaries permeating the developing primordia contained 

nucleated red blood cells similar to those appeared in the 

developing mesonephros and abdominal aorta (Figure 3). The 

coelomic epithelium appeared to be formed of a single layer 

of columnar cells showing mitotic activity and had a great 

resemblance to the underlying mesenchymal cells in the 

gonadal core and mesonephros mesenchyme (Figure 4). 

During the same period of development, the coelomic 

epithelium reacted moderately to the PAS technique. The 

reaction appeared in the apices of these cells and partially in 

the interrupted basal lamina which started to appear at the 

13
th

 day of development (Figure 5). 

 
Figure 1. A cross section through 12th day-old rabbit fetus showing first 

appearance of gonadal ridge on either sides of the dorsal mesentery and 

attached to the pronephros H&E stain, X100. A- Fetal aorta; Cc -Coelomic 

cavity; Dm -Dorsal mesentery; G -Gonadal ridge; P- Pronephros. -Primitive 

gut; N- Notochord; V- Cardinal vein. 

 

Figure 2. A higher magnification of gonadal primordia of 12th day-old 

rabbit fetus showing coelomic epithelium formed of one or two layers of 

columnar cells while the underlying core formed of mesenchymal cells 

permeated by blood capillaries. H&E X, 1000. A - Fetal aorta; C - Blood 

capillaries; Cc - Coelomic cavity; Ce - Coelomic epithelium; M - 

Mesenchymal cells. 

As development enhanced, from 14
th

 up to 17
th

 day of fetal 

rabbit life, the developing gonadal ridge increased in size, 

more bulged in the coelomic cavity and was seen attached to 

the mesonephros by mesogonadium which had a vascular 

net. The gonadal primordia showed a progressive increase in 

its cellular content which tended to form regular groups of 

cells known as the gonadal cells which formed gonadal 

cords. The clusters of cells appeared to down growth from 
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the coelomic epithelium to the underlying developing core 

and from the mesenchymal cells of both the gonadal core and 

the mesonephros (Figure 6). During this period, the 

developing gonad was invaded by many germ cells which 

were endodermal in origin. The latter appeared spherical with 

rounded central euchromatic nuclei and slightly basophilic 

cytoplasm. Also, numerous mitotic figures at different phases 

could be noticed between the developing gonadal cells. The 

latter appeared slightly differentiated containing spherical 

centrally located nuclei in a slightly basophilic more 

differentiated cytoplasm. The epithelial cells of the coelomic 

epithelium showed focal areas of stratification. (Figure 7). 

Many cells of the developing gonadal core at this stage 

reacted moderately to PAS technique and the basal lamina 

still interrupted (Figure 8). 

 

Figure 3. A photograph of 13th day-old rabbit fetus showing gonadal 

primordia became lager, bulged in the coelomic cavity and housing 

nucleated RBCs. H&E stain, X400. A -Fetal aorta, Cc -Coelomic cavity; Ce 

-Coelomic epithelium; G -Gonadal primordia; Ms –Mesonephros; R – 

RBCS. 

 
Figure 4. A higher magnification of gonadal primordia of 13th day-old 

rabbit fetus showing coelomic epithelium became single layer of columnar 

cells showing mitotic activity. H&E stain, X1000. Cc – Coelomic cavity; Ce 

– Coelomic epithelium; D – Mitotic division; G- Gonadal primordia; M – 

Mesenchymal cells; Ms – Mesonephros; R- RBCS. 

 
Figure 5. A photomicrograph of 13th day-old rabbit fetus showing a 

moderate PAS reaction in the apices and basement membrane of coelomic 

epithelium of gonadal primordia. PAS reaction, X400. B- Basal lamina; Cc – 

Coelomic cavity; Ce – Coelomic epithelium; G – Gonadal primordia. 

 
Figure 6. A cross section through the developing gonadal ridge of 14th day -

old rabbit fetus showing progressive increase in number of gonadal cells 

which forms the gonadal cords. Note the coelomic epithelium still showed 

downgrowth to the underlying mesenchyme. H&E stain X, 400. Cc – 

Coelomic cavity; Ce - Coelomic epithelium; G – Gonadal cell cords; M – 

Mesenchymal cells; S – Mesogonadium. 

 
Figure 7. A higher magnification of gonadal primordia of 14th day-old 

rabbit fetus invading by many germ cells. Note, mitotic figures between the 

gonadal cells. H&E stain, X1000. Cc – Coelomic cavity; Ce - Coelomic 

epithelium (Stratification); G – Gonadal cells; P – Primordial germ cell. 
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Figure 8. A photomicrograph of 17th day-old rabbit fetus showing moderate 

PAS reaction in the gonadal cells. PAS technique, X400. b - Basal lamina; 

Cc – Coelomic cavity; Ce – Coelomic epithelium; Ms – Mesonephros; G – 

Gonad primordia. 

4. Discussion  

The current investigation in rabbit fetus revealed that the 

gonadal ridge appeared at 12
th
 day postconception which is 

simulated that reported in mouse [7] and in rat [8]. While, it 

appears at 10
th
 day postcoitum in rabbit [9]. However, the 

gonadal ridge appears at 11
th

 day postcoitum in rabbit [10, 

11], in mouse [12], in rat [13, 14] and in golden hamster [15]. 

On the other hand, the gonadal ridge appears at 13
th

 day 

postcoitum in rabbit [2, 16] and in rat [17, 18]. The gonadal 

ridge appears at 22
nd

 day postcoitum in ferret [19]. The 

gonadal ridge appears at 21
st
 day postcoitum in guinea pig 

[19]. The gonadal ridge appears at 24
th

 day postcoitum in 

sheep [20]. 

The current study showed that the gonadal ridge appears as 

bilateral cellular thickening covered by coelomic epithelium 

on either sides of the dorsal mesentery and attached to the 

developing pronephros. These findings are parallel with that 

described in rabbit [10], in rat [17], in guinea pig [21], in 

goat [22], in dog [23]. While, the gonadal ridge appears as 

bilateral thickening ventral to the mesonephros in and in rat 

[8], rabbit [11] and in mouse [24]. On the other hand, the 

gonadal ridge appears as a distinct edge formed by the 

thickening of the coelomic epithelium at the inner surface of 

the mesonephros in rabbit [2, 16], in rat [13] and in guinea 

pig [21]. The gonadal ridge is situated ventromedially to the 

mesonephros in mouse [25]. The site where the gonad is to 

develop appears as a narrow strip of mesenchyme between 

the ventral termination of the mesonephric tubules and the 

coelomic epithelium in mouse [26]. While, in the same 

animal mentioned that the gonadal ridge is located between 

the coelomic epithelium and the mesonephric tubules [7]. 

However, the gonadal ridge develops as a narrow band of 

tissue close to kidney in mouse [27]. The gonadal ridge 

appears as a thickening of the coelomic epithelium on the 

ventrolateral aspect of the mesonephros in mouse, rat and 

sheep [28] and in rat [29]. The gonadal ridge appears as a 

bulging into the coelomic cavity on the medial side of the 

mesonephros in golden hamster [30]. 

In the present work, the core of the gonadal primordia in 

12
th

 day-old rabbit fetus was formed of clusters of 

undifferentiated mesenchymal cells, permeated by many 

blood capillaries devoid of blood cellular elements and 

covered by coelomic epithelium, simulated that in 14
th

 day-

old rabbit fetus [11], in mouse and rat [31], in rat [14], in 

guinea pig [19] and in dog [23]. Jimenez (2009) in mouse 

reported that the gonadal blastema including the epithelial, 

mesenchymal and endothelial cells as well as primordial 

germ cells in mouse [25]. 

The current study achieved that the covering coelomic 

epithelium of the gonadal ridge was formed of one to two 

layers of columnar cells at 12
th

 day postconception and 

became one layer of columnar cells at 13
th

 day 

postconception, similar observation was in guinea pig [21]. 

While, the covering epithelium of the gonadal anlage formed 

of one or two cellular layers of cuboidal or flattened germinal 

epithelium in rabbit [10], in mouse [32] and in goat [22]. On 

the other hand, one layer of cuboidal cells of the germinal 

epithelium covers the gonad in rabbit [11]. 

The present work showed a direct contact between 

coelomic epithelium and underlying mesenchymal cells due 

to the absence of basal lamina up to 12
th
 day postconception. 

While, the basal lamina is absent up to 13th in rabbit [2, 10, 

16] and 11th day postcoitum in mouse [33]. 

The absence of basal lamina at as well as the great 

resemblance between the surface epithelial cells, 

mesenchymal cells of the gonadal core and mesonephros 

mesenchyme forced us to confirm that the surface epithelium 

and mesonephros mesenchyme played a pronounced role in 

the formation of gonadal core. While, the mesonephros 

mesenchyme give gonadal mesenchyme in rabbit [10, 16], in 

rabbit and rat [29], in goat [22], in dog [23] and in domestic 

animals [34]. The mesonephros gives epithelial cells, which 

contribute to the thickening of the gonadal ridge in rabbit [2]. 

The coelomic epithelium gives the mesenchymal cells of the 

developing gonad in rat [13], in guinea pig [21] and in mouse 

[35]. The coelomic epithelium is not contributed to the 

developing gonad in golden hamster [30]. 

The current study showed that the undifferentiated 

mesenchymal cells appeared with their slightly basophilic 

cytoplasm and centrally located oval to spherical nuclei. 

While, the undifferentiated mesenchymal cells are elongated 

in shape with fine acidophilic cytoplasmic processes and 

darkly stained elongated or rod-shaped nuclei in rabbit [10]. 

The somatic cells of the gonadal primordia exhibit epithelioid 

characters and have large slightly indented nuclei with finely 

dispersed chromatin in mouse [26]. 

The current study showed that the coelomic epithelium 

showed mitotic activity in 13
th

 day-old rabbit fetus. The 

finding was parallel with that described in rabbit [2]. While, 

the mitotic activity of the coelomic epithelium occurs in 11
th

 

or 12
th

 day-old rabbit fetus [10, 11] respectively and in in 
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12.5
th

 day-old rat fetus [38]. 

The current work revealed that there was an interrupted 

basal lamina appeared at 13
th

 day postconception which 

partially separated the underlying mesenchymal cells from 

the coelomic epithelium. Such results confirmed in 12.5
th

 to 

13.5
th

 day-old rabbit fetus [29], in 12 days-old mouse fetus 

[33] and in 13
th

 day-old rat embryo [38]. 

The recent study asserted that the gonadal primordia of 

13
th

 day-old rabbit fetus enlarged and protruded into the 

coelomic cavity. A result which was also recorded in rabbit 

[10]. While, the gonadal primordia protrude into the 

coelomic cavity at 12
th

 day of fetal rabbit life [11]. On the 

other hand, the gonadal primordia protrude at 14
th

 day 

postconception in rabbit [2, 16]. The gonadal primordia 

protrude into the coelomic cavity at 11.5
th

 day postcoitum 

[24]. The gonadal primordia project into the coelomic cavity 

at 25
th

 day postcoitum in guinea pig [21]. 

The present investigation revealed that the primordial 

germ cells reached the gonadal primordia at 14
th
 day 

postconception resembling that described in rat [17]. While, 

the primordial germ cells reach gonadal ridges at 11
th

 day of 

fetal rabbit life [10]. The primordial germ cells reach the 

gonadal ridge at 12.5th day postcoitum [36]. The primordial 

germ cells are present within the gonadal ridge at 17
th

 day 

postcoitum in guinea pig [21]. The primordial germ cells 

reach the gonadal ridge at 21
st
 day postcoitum in sheep [28]. 

The current study showed that the primordial germ cells 

appeared spherical with rounded central euchromatic nuclei 

and slightly basophilic cytoplasm. Similar result was 

recorded in rabbit [37], in mouse [32], in rat [38] and in 

guinea pig [21]. 

The recent study asserted that few primordial germ cells 

were present within the core of the developing gonad, 

simulated that recorded in rabbit [10], in rat [28], in ferret 

[18] and in goat [22]. 

The obtained results showed that the primordial germ cells 

arose from gut epithelium (endodermal in origin). A result 

which was also recorded in mouse [39] and in mammals [40]. 

The primordial germ cells arise from both, the gut epithelium 

(endodermal) and from the coelomic epithelium in guinea pig 

[21]. 

In the present work, the gonadal primordia were attached 

by mesogonadium to the mesonephros at 14
th

 day 

postconception and it had a vascular net, while, the 

mesogonadium appears at 11
th

, 12
th

 or 13
th

 day of fetal rabbit 

life [10, 16, 11] respectively. 

The recent study asserted that the primitive gonadal cords 

were formed from the primitive gonadal cells of the gonadal 

core at 14
th

 day postconception. While, the primitive gonadal 

cords are formed from the primitive gonadal cells at 11th and 

15th days of fetal rabbit life [10, 11] respectively. On the 

other hand, the gonadal cords are formed from cords of 

epithelial cells from mesonephros which coalesce to form 

clusters which incorporate primordial germ cells in 13th day-

old rat fetus [38] and in domestic animals [34]. 

The present work showed that the gonadal core became 

increased in size due to the continuous formation of the 

primitive gonadal cords through the mitotic activity of the 

gonadal mesenchyme, downgrowth of cells from coelomic 

epithelium and migratory cells from the mesonephros 

mesenchyme at 14
th

 to 17
th
 day postconception, a result 

which was also recorded in 13
th

 day-old rabbit and rat fetuses 

[10, 39] respectively, in goat [22] and in dog [23]. 

The obtained results showed that the gonadal cells 

appeared slightly differentiated containing spherical centrally 

located nuclei in a slightly basophilic more differentiated 

cytoplasm. A result which was also recorded in the same 

animal [10]. 

In the present work, the epithelial cells of the coelomic 

epithelium showed proliferation due to mitotic division 

resulted in focal areas of stratification in the coelomic 

epithelium in 14
th

 day-old rabbit fetus, simulated that 

reported in 13th day -old rabbit fetus [2, 10] and in 12.5
th
 

day-old rat fetus [38]. 

The obtained results showed that the gonadal primordia 

contained coelomic epithelium, undifferentiated 

mesenchymal cells, gonadal cells and cords, primordial germ 

cells and apparent blood spaces in 14
th

 to 17
th

 day-old rabbit 

fetus. A result which was also recorded at 11
th

 day of fetal 

rabbit life [10] and in goat [22]. 

5. Conclusion 

The initial step in the development of the rabbit gonad was 

the formation of the gonadal ridge which appeared at 12 days 

postconception as a cellular thickening covered by coelomic 

epithelium. In 13
th

 day-old rabbit fetus, the gonadal 

primordia became larger in size and bulged into the coelomic 

cavity. From 14
th

 up to 17
th

 day of fetal rabbit life, the 

gonadal primordia have the gonadal cells which formed 

gonadal cords and the developing gonad was invaded by 

many germ cells which were endodermal in origin. 
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