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Abstract 
Prostaglandins were highlighted in the seminal plasma and then in the rest of the male and female genital tract. Prostaglandin analogs, 
firstly used in obstetrics and gynecology, are now widespread in both sexes, especially in the treatment of gastric and duodenal ulcers, 
glaucoma, etc. Therefore, we tried to highlight the effects of repeated administration of Cloprostenol and CIPG isopropyl ester (both 
prostaglandin F2α analogs) for the male gonad. In our experiment, we used Cloprostenol and CIPG isopropyl ester. We used three groups 
of white, male mice, aged 50–80 days, kept in standard laboratory conditions, which received the same feed. Each group included 12 mice. 
The first batch was the control group and received no substance at all. The second batch received 25 μg/kg of Cloprostenol dose per body 
per day, intraperitoneal administration (a single dose per day) on a daily basis for a four weeks period of time. The third batch received a 
25 μg/kg CIPG isopropyl ester dose per body/day intraperitoneal administration (a single dose per day) on a daily basis for a four weeks 
period of time. After 7, 14 and 28 days of treatment, we sacrificed four animals in each of the batches by cutting their carotid arteries. The 
prostanoid analogs we used, Cloprostenol and CIPG isopropyl ester, have similar actions on male gonad in mice. These analogs induced 
significant changes in the evolution of the spermatogenesis and spermiogenesis. In relation to the treatment duration there were cellular 
changes suggesting apoptosis in different stages. With regard to spermiogenesis, the ultrastructural aspects indicate a decrease of the 
sperm structuring processes, especially in the acrosomal apparatus and chromatin. 
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 Introduction 

Initially, prostaglandins were highlighted in the seminal 
plasma and then in the rest of the male and female genital 
tract [1, 2]. Numerous actions have been identified, parti-
cularly on the female genital tract (luteolysis, myometrial 
contractions, etc.) and therefore many prostaglandin 
analogs were synthesized as Meteneprost, Luprostiol, 
Gemeprost, etc., which are used for their ocitocic action 
in human therapy [3, 4]. Additionally, many prostaglandin 
analogs with luteolytic action (Fluprostenol, Prostalene, 
etc.) are used in veterinary medicine [5, 6]. Prostaglandin 
analogs, firstly used in obstetrics and gynecology, are 
now widespread in both sexes, especially in the treatment 
of gastric and duodenal ulcers, glaucoma, etc. [7–9]. 
Therefore, we tried to highlight the effects of repeated 
administration of Cloprostenol and CIPG isopropyl ester 
(both prostaglandin F2α analogs) for the male gonad. 

 Materials and Methods 

In our experiment, we used Cloprostenol and CIPG 
isopropyl ester, synthesized in National Institute for 
Chemical-Pharmaceutical Research and Development 
(ICCF), Bucharest, Romania. We used three groups of 
white, male mice, aged 50–80 days, kept in standard 
laboratory conditions, which received the same feed. 
Each group included 12 mice. 

The first batch was the control group and received 
no substance at all. 

The second batch received 25 μg/kg of Cloprostenol 
dose per body/day, intraperitoneal administration (a single 
dose per day) on a daily basis for a four weeks period of 
time. 

The third batch received a 25 μg/kg CIPG isopropyl 
ester dose per body/day intraperitoneal administration (a 
single dose per day) on a daily basis for a four weeks 
period of time. 

After 7, 14 and 28 days of treatment, we sacrificed 
four animals in each of the batches by cutting their 
carotid arteries. Fragments taken from the testicle were 
immediately fixed by means of immersion in a 2% 
glutaraldehyde solution in 0.1 M sodium cacodylate buffer 
at pH 7.2 for six hours at 40C. The fragments were de-
hydrated in alcohol solutions of a gradual concentration 
from 50% to absolute alcohol, and afterwards immersed 
in propylene oxide and then immersed in EPON 812 in 
gelatin capsules. Polymerization was performed in the 
thermostat. 

Semithin sections were performed with Reichert Om-
U2 ultramicrotome and caught on the blade, stained with 
Toluidine blue, examined and photographed with the Zeiss 
Axio Scope microscope on Kodak film. After selecting 
the fields for the electron microscopy examination, thin 
sections were obtained in the same ultramicrotome, which 
were caught on Fornvar pre-treated grids. The thin section 
contrasting was performed by means of uranyl acetate 
and lead citrate. The examination and the photography 
were performed with a Philips C100 electron microscope 
(Philips, Eindhoven, The Netherlands). 
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 Results 

With respect to the control group, we observed a 
fragment of a Leydig cell with smooth endoplasmic 
reticulum during the ultrastructural examination. We have 
also noted structures, which were electron-opaque, relati-
vely homogeneous, bound by a membrane unit corres-
ponding to lysosomes (Figure 1). In the depression of 
Sertoli cells, we observed 1st and 2nd order spermatocytes, 
spermatides and maturing sperm (Figure 2). At all sacri-
ficed animals did not show any changes of the male gonad. 

The batch subjected to our experiment showed the 
first changes after a week of treatment. The cross section 
revealed the height increase of endothelial cells. The 
swollen endothelial cells showed a more abundant cyto-
plasm with irregularly shaped nuclei, with a shrunken 
aspect, dense chromatin, demonstrating a toxic effect on 
the endothelium (Figure 3). In some capillaries, the con-
gestion of erythrocytes that clump together “in rouleau” 
formation is important, demonstrating a slow flow 
(Figure 4). 

 

Figure 1 – Mouse testicle control group after two weeks 
of treatment, ×15 000. 

Figure 2 – Mouse testicle control group after two weeks 
of treatment, ×5700. 

 

Figure 3 – Animal treated with Cloprostenol after one 
week of treatment, ×5700. 

Figure 4 – Animal treated with Cloprostenol after one 
week of treatment, ×5700. 

 

Two weeks after the treatment, we have mainly selected 
areas where the interstice was displayed as being enlarged 
and with a hyaline content. Electron microscopic in these 
areas, the interstice display cells with ultrastructural 
features of a macrophage highly loaded with residual 
bodies, an ultrastructure which characterizes an intense 
process of phagocytosis (Figure 5). The moderate elec-
tronic density of these bodies could advocate in favor of 
the phagocytosis of apoptotic bodies. 

Furthermore, the interstice displayed a large number 
of fibroblasts. In addition to fibroblasts, fibrocytes occur 
without obvious changes. Capillaries displayed very thin 
endothelium areas, sometimes even showing discontinuities 

(widening of intercellular spaces – Figures 6 and 7). 
In the seminiferous tubules, inside the adluminal area, 

the frequency of structuring sperm is small. Spermatids 
are rare while in the cytoplasm of Sertoli cells lysosome-
like dense bodies frequently occur (Figure 8). 

After four weeks of treatment, the changes observed 
after two weeks are more visible. The lumen of capillaries 
contains erythrocytes that clump together “in rouleau” 
formation; the endothelial cells have a well-represented 
cytoplasm rich in organelles (Figure 9). The Leydig cell 
is rich in mitochondria and includes a smooth endoplasmic 
reticulum and rare lipid inclusions (Figure 10). 

After four weeks of treatment, there also was evidence 
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of spermatocytes with condensed cytoplasm and nuclei 
with a high chromatin condensation, ultrastructural aspects 
suggesting the early stage of apoptosis (Figure 11). Among 
spermatides and in relation to extensions of the Sertoli 
cells, we noticed structuring sperm with obvious acrosomal 

vacuole. Nevertheless, it was impossible to observe the 
sperm with acrosome formation and with a chromatin 
condensation level that is appropriate for this stage of 
maturation (Figure 12). 
 

 

Figure 5 – Animal treated with Cloprostenol after two 
weeks of treatment, ×15 000. 

Figure 6 – Animals treated with CIPG isopropyl ester, 
after two weeks of treatment, ×3400. 

 

Figure 7 – Animals treated with CIPG isopropyl ester, 
after two weeks of treatment, ×9100. 

Figure 8 – Animal treated with Cloprostenol after two 
weeks of treatment, ×3400. 

 

Figure 9 – Animal treated with CIPG isopropyl ester 
after four weeks of treatment, ×5700. 

Figure 10 – Animal treated with CIPG isopropyl ester 
after four weeks of treatment, ×7100. 
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Figure 11 – Animal treated with Cloprostenol after four 
weeks of treatment, ×9100. 

Figure 12 – Animal treated with Cloprostenol after four 
weeks of treatment, ×4500. 

 

 Discussion 

Our results are similar to the results of other resear-
chers regarding the inhibitor action of the prostaglandins 
on the spermatogenesis. In this way, Abatiello et al. [1] 
proved that the prostaglandins F1α and F2α have an 
important action in decreasing spermatogenesis during the 
meiotic phase. Histopathological examination revealed 
increased numbers of exfoliated immature germinal cells 
in the seminiferous tubules and epididymi of prostaglandin-
treated animals. The effects produced by prostaglandin 
F2α are similar with the effects produced by the anti-
spermatogenic factor indenopyridine CDB-4022 [10, 11]. 

The seminiferous tubules were devoid of spermatozoa 
and contained only Sertoli cells, spermatogonia, sperma-
tocytes and occasionally spermatids; several multinucle-
ated giant cells were observed in the lumen of the tubules. 
The Leydig cells were atrophied [12]. 

Although some researchers suggest the fact that the 
testicle has reduced effects to induce inflammatory 
reactions [13–15], our results on the testicle show the 
capacity of the testicle to sustain an inflammatory action 
by important influx of macrophages [16, 17]. 

It is important too, to emphasize the effects of the 
prostaglandin F2α on the microcirculation on the level 
of the testicle. Our data suggest an accumulation of fluid 
in the interstitial space at the same time with the growth 
of the diameter of the blood capillaries as well as a 
decrease of the endothelial cells from the capillary wall 
[18]. After four weeks of treatment, one can notice even 
the destruction of some capillary vessels. 

The effects of the prostaglandin F2α and of their 
analogous on the microcirculation are controversial. In 
this way, some authors describe a vasoconstrictor action 
of some prostaglandin F2α on the kidney microcirculation. 
The primary sites of action of 8-epi-prostaglandin F2α are 
in preglomerular and possibly mesangial smooth muscle, 
where it exerts potent constrictor effects. These actions 
result in reductions in renal perfusion and probably in 
glomerular capillary surface [19–21]. In rat renal circu-
lation, the constrictor effects of 8-epi-PGF2 are caused 
by its activation of thromboxane receptors [22]. The same 
vasoconstrictor effect on the cutaneous [23] or pulmonary 
[24] microcirculation is noticed by some authors. 

Other researchers emphasize a vasodilator effect of 

prostaglandin F2α on the synovial or ophthalmic micro-
circulation [25–27]. Singh & Dominic [28] demonstrated 
that the administration of prostaglandin F2α caused 
marked suppression of spermatogenesis and significant 
reduction in the weights of the testis, epididymis and 
accessory sex glands, like Winnall et al., too [29]. Our 
results suggest a slight vasodilator effect of prostaglandin 
F2α on the testicular microcirculation accompanied with 
a retraction of the endothelial cells from the capillary 
wall. Similar results were obtained by Takahashi et al. 
[30] and Sada et al. [31]. 

Another interesting aspect of our study is related to a 
possible action inducting the apoptosis exerted by the 
prostaglandin F2α on the mouse testicle, just like other 
results from the medical literature. Thus, Zannoni et al. 
[32] report the apoptotic action of the prostaglandin F2α 
on the porcine corpus luteum while Wang et al. ascertain 
the same action on the rodent corpus luteum [33]. The 
mechanisms through which the prostaglandin F2α sti-
mulates the apoptosis are not yet elucidated, even some 
theories are proposed [34]. 

 Conclusions 

The prostanoid analogs we used, Cloprostenol and 
CIPG isopropyl ester, have similar actions on male gonad 
in mice. These analogs induced significant changes in 
the evolution of the spermatogenesis and spermiogenesis. 
In relation to the treatment duration there were cellular 
changes suggesting apoptosis in different stages. With 
regard to spermiogenesis, the ultrastructural aspects 
indicate a decrease of the sperm structuring processes, 
especially in the acrosomal apparatus and chromatin. 
Referring to aspects related to the interstice, capillary 
endothelium had a surprising ultrastructure suggesting 
an active transcytoplasmic transport under the action of 
particular present stimuli. The accumulation of interstitial 
fluid as an important influx of macrophages is obvious. 
The Leydig cells suggest a stimulation of the androgen 
synthesis according to the increasing duration of treatment 
and of the administered dose. 
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