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Abstract 
Immediately after ovulation, in the follicular cavity, by multiplying and metaplasia of granulosa and internal sheath 
cells, a transient endocrine gland is formed, known as the corpus luteum (corpus luteum). Although in adult mice, 
ovulation occurs every 4-5 days throughout the year and important individual variations were noticed in terms of the 
normal estrous cycle, formation, progression and regression of corpus luteum are somewhat synchronized. This 
paper proposes a cytohistological study of the ovary of adult mice to capture the main morphological changes which 
occur in the process of organization, evolution and involution of the corpus luteum in this species. The investigations 
were performed on adult mouse ovaries of NMRI line, in various stages of the estrous cycle. They were fixed in 10% 
formalin, then were sectioned 5μ in size and were stained with Mallory trichrome method. Luteal morphology 
emphasizes that, after the loss of oocyte, follicular cavity shrinks due to the wrinkling of sheaths, then is filled with 
blood and lymph resulting initially the bleeding body (corpus hemorrhagicum). Cell differentiation takes thus place 
on a blood-cytolitic support, which is reabsorbed, and in the parenchyma of corpus luteum two types of luteal cells 
can be identified (large and small). 
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1. Introduction 
 
Presence and normal functioning of corpus luteum 
is, in mammals, a prerequisite for maintaining 
pregnancy. It arises immediately after ovulation, 
by metaplasia and proliferation of granulosa cells 
and internal sheath cells. Life duration of the 
corpus luteum is variable from one species to 
another, and the evolution of the circulating levels 
of progesterone reflects the stages of its 
organization, operation and regression [1]. 
From this point of view one may differentiate 
between progestin corpus luteum (cyclical) and 
pregnancy corpus luteum. If the egg is not 
fertilized, the cyclical corpus luteum develops in 
the ovary, which will actively function 5-12 days, 
depending on the species, after which will enter in 
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involution. If the egg has been fertilized, the 
progestin corpus luteum becomes corpus luteum 
of pregnancy and extends its activity until the 
second half of gestation, when involution occurs. 
Cyclic corpus luteum formation and activity is 
modulated by the action of stimulating 
luteotrophic adenohipophysary hormones (LH and 
prolactin). At ovulation, LH receptors are 
expressed both in granulosa cells and internal 
sheath cells of dominant follicle [2]. 
In some species (mice, rat, dog, pig females), the 
association of prolactin with LH is essential for 
the synthesis of progesterone [1]. 
Although the reproductive cycle stage cannot be 
easily determined starting from the appearance of 
ovarian follicles, in species like mice, that have a 
short estrous cycle (~ 5 days), formation, activity 
and regression of corpus luteum are somewhat 
synchronized. In addition, you can emphasize that, 
in an individual ovary two or three generations of 
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corpora lutea may be observed, coming from 
previous ovarian cycles [3, 4]. 
 
 
 
2. Materials and methods 
 
Our research was performed on ovarian tissue 
sections, from adult female mice (aged 90 days), 
the line NMRI, weighing 35-40g, from 
Cantacuzino Institute, Station Baneasa, Bucharest. 
The accommodation of animals was conducted 
according to European Norms in force. For good 
reproductive performance, the room was 
illuminated for 12 hours of 24 and feeding of 
animals was performed adlibidum with mixed 
fodder grain, prepared in accordance with product 
technical standards of Cantacuzino Institute, 
Station Baneasa, Bucharest. 
For biological sampling, females’ killing was done 
by cervical dislocation. Ovarian tissue fragments 
were fixed in neutral formalin (10%) (Merck, 
Germany) and were then included in histological 
paraffin (Merck, Germany) and sectioned at 5μ 
size, using a manual rotary microtome by Leica 
RM2125RT. 
Sections were stretched on microscopic slides, 
previously smeared with albumin Mayer, then 
were dewaxed, colored by Mallory methods and 
analyzed using Olympus CX41 microscope with 
camera and image analysis software, with 
objectives, 40x and 100x. 
 
 
 
3. Results and discussion 
 
In mice, after ovulation, there is little evidence 
that differentiate histologically, the corpus luteum 
in formation from the pre-ovulatory follicle. 
Issues already raised by us, represented by 
progressive dissociation of granulosa cells, 
following the breakdown of communication links 
between them and the detachment from the basal 
membrane, involve the changing of the column 
arrangement, but without the appearance of the 
luteinisation process, morphologically marked by 
lipid load and hence the appearance vacuolated 
areas. In the same time, fragmentation and loss of 
Slawjansky basale membrane favors cellular and 
vascular reorganization, a process marked by 
distancing and separation of cells by connective 
bay. 

Theca cells, in an early stage, maintain their large 
size, and a small amount of sero-hemato-fibrinous 
clot is identified in the former follicular cavity, 
resulting in bleeding body (corpus 
hemorrhagicum) (Figure 1). 

Figure 1. Sero-hemato-fibrinous clot  
(corpus hemorrhagicum) 

(Trichromic Mallory staining, 400x) (original) 

 
Histological sections made through the ovary 
indicates that clot is isolated from granulosa basal 
cells by a layer of fibroblasts and is afterwards 
gradually reabsorbed (Figure 2). 

Figure 2. Clot in resorption isolated from fibroblasts 
(Trichromic Mallory staining,400x) (original) 

 
Its reabsorption takes place gradually as cords of 
cells are built so that the former cavity is invaded 
by secretory cells with double origin: granulosa 
cells and theca cells [Figure 3]. 
Păcală, [1] emphasized that the corpus luteum 
vascularisation is stimulated by angiotensin II, 
present in follicular fluid and with the 
advancement of vascular pedicle to the center of 
the corpus luteum, blood clot retraction occurs. 
In addition, Davis, et al. [5] showed that 
angiotensine II has an important role in the early 
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stages of corpus luteum formation. The author has 
shown that, in cattle, it is involved in the increase 
of mRNA level for FGF in the luteal cells, 
therefore causes the increases of the proliferation 
of endothelial cells. 

Figure 3. Organization of cell cords  
(Trichromic Mallory staining,400x) (original) 

 
Our studies have shown that, under the stimulating 
influence of pituitary and hypothalamic hormones, 
granulosa and theca cells enter in a highly 
proliferative process, represented by hyperplasia 
and hypertrophies, a process followed by 
accumulation and expansion of lipid droplets in 
the cytoplasm of these cells, which marks the 
transition to luteal cells. 
The process of cell differentiation is accompanied 
by expansion of functional vascular network, that 
appear through hyperplasia of the endothelium of 
internal sheath or of adjacent tissue vessels, which 
invades the cavity and constitutes the stroma of 
the future gland together  with the connective 
tissue (Figure 4). 

Figure 4. Extension of vascular network; cell 
hyperplasia and hypertrophy 

(Trichromic Mallory staining,400x) (original) 

 

Similar results were obtained by Boubekri, et al. 
[6]., too, on rat ovary. 
Gibson, [7] found that the formation and extension 
of capillary network is correlated with the 
development of luteal hormones (progesterone) 
and luteal function of the gland, being mediated 
by Vascular Endothelial Growth Factor (VEGF), 
which acts on paracrine way. Studies show its 
involvement in the proliferation of endothelial 
cells, these cells representing over 50% of the 
cells population of young corpus luteum. 
In a later stage, during active stage, metaplasia 
processes stop and two types of luteal cells can be 
identified in the luteal parenchyma: large and 
small (Figure 5). 

Figure 5. Differentiation of large and small luteal cells  
(Trichromic Mallory staining,400x) (original) 

 
Large luteal cells are the predominant cell, they 
come from metaplasia of granulosa cells and they 
are arranged in cords near the extremely rich 
capillary network. These cells have polyhedral 
aspect and their nucleus is large, vesicular, 
nucleolus and contains a significant amount of 
genetically active euchromatin or chromatin, 
presence correlated with their involvement in 
intense synthesis processes. Cytoplasm is vacuolar 
and is loaded with hypochromic pigment [Figure 
6]. 
Păcală, [1], Gibson, [7], Botărel, [8], Dumitrescu, 
[9], Williams, et al. [10] have correlated the 
presence of numerous cytoplasmic vacuolation in 
luteal cells, with large numbers of mitochondria 
with tubular aspect with the development and 
expansion of the smooth endoplasmic reticulum 
(REN), of the inclusions of carotenoid pigments, 
lipoproteins, cholesterol and enzymes, substances 
involved in the synthesis of development products. 
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Figure 6. Large luteal cells arranged in cords 
(Trichromic Mallory staining, 1000x) (original); 

1. Vesicular nucleus, with nucleolus;  
2. Vacuolar cytoplasm, with hypochromic 

pigment  
 

Figure 7. Small luteal cells (Trichromic 
Mallory staining, 400x) (original) 

1. Small nucleus, hyperchrome; 2. Cytoplasm 
with lipid droplets 

 

In species with multiple ovulations, including 
mice, immediately after formation, corpora lutea 
occupy large areas of the ovarian tissue, but in the 
absence of an appropriate hormonal signal, they 
suffer the regression by luteolisis, a prerequisite to 
initiating a new wave of follicular development. 
 
4. Conclusions 
 
Under the influence of pituitary and hypothalamic 
stimulatory hormones, in the theca and the 
granulosa cells, numerous hypertrophy and 
hyperplasia occur, which mark the transition to 
luteal cells. 
In the stage of corpus luteum activity, metaplasia 
processes cease and in the luteal parenchyma two 
types of luteal cells can be identified, large and 
small. 
Large luteal cells, derived from metaplasia of 
granulosa cells, present polyhedral appearance, 
with large nucleus, vesicular and vacuolar 
cytoplasm loaded with hypochromic pigment. 
Small luteal cells, originate from metaplasia of 
theca cells, are in small number, have 
hyperchrome pigment and cytoplasm charged with 
numerous lipid droplets. 
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