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Abstract 
 

Hormonal stimulation of folliculogenesis is a general method of increasing reproductive capacity in rabbits; how-
ever, studying the safety of the developed protocols remains an urgent scientific task. The use of hormonal agents 
is due to the physiological characteristics of rabbits, primarily coitus-dependent mechanisms of ovulation. Apply-
ing gonadotropin-releasing analogs depends on mature follicles ready for ovulation in the ovary. It, therefore, has 
limited effectiveness for rabbits of the “zero” cycle that have not yet given birth. Therefore, such females are 
recommended to use medications based on gonadotropins obtained from the serum of foal mares (eCG) or human 
chorionic gonadotropin (hCG). There is limited data on the combined use of gonadotropins, especially the long-
term administration in different doses. Thus, the research aimed to conduct a morphological evaluation of rabbit's 
ovaries with combined serum and chorionic gonadotropins to stimulate folliculogenesis before artificial insemina-
tion to assess the safety of the proposed dosages and long-term administration. Stimulation of ovulation in rabbits 
of experimental groups was caused by the combined use of serum and chorionic gonadotropins (eCG – 400 IU; 
hCG – 200 IU) for experimental groups 1 and 2 at a dose of 40 IU and 24 IU, respectively. Females of the control 
group were induced to ovulate by subcutaneous injection of 0.2 ml of gonadotropin-releasing hormone analog. 
Ovaries were collected on the seventh day of gestation after the euthanasia of the rabbit with prior premedication. 
After dissection and macroscopic examination, the ovaries were fixed in a 10% aqueous solution of neutral forma-
lin. Histological slides were made according to the general method by pouring in paraffin and subsequent staining 
with hematoxylin and eosin. The research has established that repeated (during five reproductive cycles) combined 
use of serum and chorionic gonadotropins has dose-dependent effectiveness and can cause dysfunction of ovaries 
and blood circulation. Pathological changes may acquire a systemic character with the manifestation of critical 
conditions for the health and life of rabbits. The stimulating effect of the combined use of eCG and hCG was 
detected at a dose of 40 IU, and the inhibition of folliculogenesis was observed at 24 IU. Since the premises for the 
hyperandrogenism were found microscopically, it was essential to investigate the level of androgens in the blood 
of rabbits after using a dose of 24 IU. At the same time, both doses of gonadotropins affect the reactivity of the 
endothelium, which is manifested by the presence of intravascular vesicles and changes in the rheological proper-
ties of blood. 
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1. Introduction 
 
Ensuring effective management of rabbit breeding de-

pends on a large number of factors, the leading one of which 
is reproductive ability (Naumenko & Koshevoy, 2017;  
Boiko et al., 2020; Koshevoy et al., 2022; Lesyk et al., 
2022). Many factors affect the reproductive traits of rabbits, 
which are determined by physiological characteristics and 
keeping conditions (Myroshnychenko & Zhorina, 2021; 
Koshevoy & Naumenko, 2022). 

The effectiveness of ovulation stimulation in rabbits dur-
ing artificial insemination (using gonadotropin-releasing 
hormone) depends on the presence of mature follicles ready 
for ovulation in the ovary (Stevenson et al., 2007). The ex-
ploratory research showed that most often unsuccessful 

artificial insemination occurred in repair rabbits, which we 
attributed to the “zero” cycle (that were not yet pregnant. To 
solve this problem, induction of ovulation using gonado-
tropic hormones in different doses was used (Skibina et al., 
2021). 

The hormonal stimulating folliculogenesis is most de-
veloped in pig and cattle breeding (Cunha & Martins, 2022; 
Beasley et al., 2023). Most of those industries apply meth-
ods in rabbit breeding. The medications containing the se-
rum of foal mares (eCG) and human chorionic gonadotropin 
(hCG) have been used for a long time. These are the most 
reproductive hormones necessary for the full-fledged course 
of pregnancy (Cho et al., 2021). These medications show a 
positive effect at certain levels, but later, with a few compli-
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cations, they significantly increase the percentage of non-
pregnant or culling female rabbits (Tverdokhlib, 2023). 

Human chorionic gonadotropin was discovered after dec-
ades of research by many pioneers, and in 1920, Hirose in-
duced ovulation in rabbits and guinea pigs by placental ex-
tract (Cole, 2009; Yoo et al., 2021). In 1929, it was discov-
ered that the pituitary gland secretes two hormones that stimu-
late the gonads: plan A and plan B, which later became well-
known as follicle-stimulating hormone (FSH) and luteinizing 
hormone (LH), respectively. Fourteen years later, in 1943, 
Seagar-Jones and his colleagues demonstrated for the first 
time that a substance secreted from the urine of pregnant 
women was produced by the giant placental cells, not by the 
pituitary gland (Lunenfeld, 2004; Practice Committee of 
American Society for Reproductive Medicine, 2008). Purified 
hCG was first isolated from urine in the 1940s, and only 
much later, in 2000, a recombinant hCG became available 
(Gurin et al., 1940; Lunenfeld et al., 2019). 

For a long time, the well-known role of hCG was to 
promote progesterone secretion by the corpus luteum in 
early pregnancy through the hCG/LH (luteinizing hormone) 
receptor. However, many other functions of hCG have re-
cently been described in the Placenta, myometrium, uterus, 
and fetus (Cole, 2010; Heidegger & Jeschke, 2018). The 
hCG promotes angiogenesis in the uterine vessels during 
pregnancy and plays a vital role in fetal organ growth and 
differentiation (Berndt et al., 2009; de Medeiros & Norman, 
2009). Another critical aspect of hCG treatment is its partic-
ipation in the implantation as one of the crucial molecules 
(d'Hauterive et al., 2007). Also, hCG effectively modulates 
metabolic pathways, increasing the endometrium's receptiv-
ity (Makrigiannakis et al., 2017). The use of hCG is a prom-
ising therapy for secondary hypogonadism in males (Fink et 
al., 2021). Gonadotropins, widely used for ovulation induc-
tion and estrus stimulation in reproductive practice, have a 
similar impact and different features (Table 1).  

 
Table 1 
Properties, scope of production, and application of gonadotropins 
 

Indicator Equine chorionic gonadotropin (eCG) Human chorionic gonadotropin (hCG) 
Data  Source Data Source 

Site of synthesis and 
source of production  

The Placenta of pregnant mares: 
extracts from their blood 

Byambaragchaa et 
al. (2021) 

Human Placenta: transfer in 
maternal blood Fournier (2016) 

Chemical structure, 
producer cells  

Glycoprotein hormone secreted 
by trophoblastic epithelial cells of 
fetal origin  

Legardinier et al. 
(2005) 

Heterodimeric glycoprotein 
consists of two subunits. The 
syncytiotrophoblast secretes it  

Heidegger & Jeschke 
(2018) 

Cost and quantity on 
the market, availabil-
ity of analogs  

Low cost and relatively high 
quantity on the market, no analogs Gomes et al. (2020) High cost and low quantity on 

the market, lack of analogs Vilanova et al. (2019) 

FSH/LH-like activity 
and half-life  

Possesses FSH/LH-like activity, 
has a longer half-life  

Thompson et al. 
(2023) 

More pronounced FSH/LH-
like activity 

d'Hauterive et al. (2007); 
Cunha & Martins (2022) 

Additional synthesis 
of progesterone  

Increase in the number of corpora 
luteum and concentration of 
progesterone  

Rigoglio et al. 
(2013) 

After binding to LH receptors 
from auxiliary luteal cells 

Spencer & Bazer (1996); 
Stevenson et al. (2007) 

Side effects of high 
doses or long-term 
use 

Ovarian hyperstimulation syn-
drome (OHSS) and increased 
long-term risk of ovarian cancer  

Lin et al. (2021) 
Excessive stimulation of 
folliculogenesis, which leads 
to the occurrence of HSS  

Banker & Garcia-
Velasco (2015) 

Use in animal repro-
duction 

Both gonadotropins induce follicular growth and ovulation in immature sows, stimulate ovulation in other  
animals, and in superovulation and embryo transfer 

 
The described properties of these hormones testify to 

their ability to provide effective induction of folliculogene-
sis, which increases the reproductive ability of rabbits and, 
therefore, the profitability of rabbit meat production. How-
ever, many sources indicate a high probability of side effects 
and morphological damage of the ovaries’ parenchyma due 
to incorrect dosage and/or long-term use of gonadotropins 
(Herkert et al., 2022). The obtained negative consequences 
of the use of gonadotropins are probably related to the dif-
ference between the recombinant forms of gonadotropins 
and endogenous hormones circulating in the blood, which 
not only affects their pharmacodynamics but also changes 
their selectivity and, thereby, modifies the cellular response 
(Banker & Garcia-Velasco, 2015; Casarini & Simoni, 2021). 

The work aimed to conduct a morphological assessment 
of rabbits' ovaries with combined serum and chorionic gon-
adotropins to stimulate folliculogenesis before artificial 
insemination to assess the safety of the proposed dosages 
and long-term administration. 

 
 
 
 

2. Materials and methods 
 
Organizing and conducting the experiment were per-

formed according to the provisions of the “European Con-
vention on the Protection of Vertebrate Animals Used for 
Experimental and Scientific Purposes” (Strasbourg, 1986), 
the 1st National Congress on Bioethics (Kyiv, 2001), and 
the Law of Ukraine “On the Protection of Animals from of 
cruel treatment” (2006). 

The ovaries of Hyla in five reproductive cycles on the 
seventh day of gestation were studied. Artificial insemina-
tion was performed using the general method. Stimulation of 
ovulation in rabbits of experimental groups was caused by 
the combined use of serum and chorionic gonadotropins 
(eCG – 400 IU; hCG – 200 IU) at a dose of 40 IU and 24 IU 
for experimental groups 1 and 2, respectively. Induction of 
ovulation of rabbit does of the control group was carried out 
by subcutaneous injection of 0.2 ml of gonadotropin-
releasing hormone analog. Ovaries were collected on the 
seventh day of gestation after the euthanasia of the rabbit 
with prior premedication. 

After dissection and macroscopic examination, the ova-
ries were fixed in a 10 % aqueous solution of neutral forma-



Ukrainian Journal of Veterinary and Agricultural Sciences, 2024, Vol. 7, N 1 
48 

lin. Histological slides were made using the general paraffin 
embedding technique and subsequent staining with hema-
toxylin and eosin (Horalsky, 2015). 

 
3. Results and discussion  
 
During a histological examination of the ovaries of rab-

bits of the control group, it was established that each of 
them is surrounded by a protein shell made of dense connec-
tive tissue covered with a simple cuboidal epithelium. The 
cortex and medulla were determined on the median longitu-
dinal section of the ovaries. The cortex outweighed the me-
dulla significantly (Skibina et al., 2021). 

The cortex comprises a connective tissue stroma and 
numerous ovarian follicles at various stages of development, 
as well as atretic bodies, corpora lutea, and interstitial cells. 
The functional reserve of the ovaries is formed by primordi-
al and primary follicles, which are located under the protein 
shell in several rows. Secondary and tertiary follicles and 
atretic bodies are in the center of the cortex. 

The analysis of various scientific and methodical sources 
showed that the study of the ovaries of various animals and 
the issue of folliculogenesis are pretty standard. However, 
despite this, there are still discrepancies in the classification 
of ovarian follicles, especially regarding determining the 
stages of secondary and tertiary follicles.  

The classification of the ovarian follicles of rabbits was 
identified according to Edson et al. (2009). It was based on 
the morphology of the follicles, as well as their sensitivity to 
pituitary gonadotropins. The primordial, primary, secondary, 
and tertiary follicles were defined according to this classifi-
cation. Primordial, primary, and secondary follicles are 
preantral and do not contain a cavity. Their development 
does not depend on the action of gonadotropins; it is con-
trolled only by ovarian factors. Tertiary follicles contain a 
few small cavities (or one large) filled with follicular fluid. 
The development of tertiary follicles depends on pituitary 
gonadotropins. 

As Figure 1 illustrates, the primordial ovarian follicles 
were the smallest and were formed by oocytes and only one 
layer of squamous cells of the follicular epithelium. Primary 
follicles contain oocytes in the initial stages of vitellogene-
sis. From 1 to 2, layers of cuboidal follicular cells were 
determined in the wall of primary follicles. In the presence 
of 2 layers of epithelium, the initial formation of the follicle 
theca (connective tissue membrane) was detected. Concen-
trically layered fibrocytes and collagen fibers formed the 
theca. In such primary follicles, oocytes were surrounded by 
a shiny zone (transparent shell) in the form of an oxyphilic 
strip. 

Secondary follicles were classified as follicles with a 
multilayered epithelium and a theca differentiated into “the-
ca interna” (which contains thecal endocrinocytes and blood 
vessels) and “theca externa” (formed by fibrous connective 
tissue). Tertiary (antral) follicles of the ovary of pregnant 
rabbits had one large cavity or several small ones among the 
follicular cells. Such cavities are formed by fluid accumula-
tion during the follicular cells’ secretion. The follicular 
epithelium in such follicles was differentiated into three cell 
types: granulosa cells, cumulus cells (egg tubercle cells), 
and cells of radiating crown. Granulosa cells line the surface 
of the follicle wall. Cumulus cells attach the oocyte to the 
follicle wall. The cells of the radiating crown surround the 
oocyte. 

The ovaries from three rabbits contained 2–4 tertiary fol-
licles with hemorrhages or follicular fluid with impurities of 
blood cells, mainly erythrocytes. These follicles were char-
acterized by a complete absence of granulosis, thickening of 
the theca, and absence of signs of luteinization of thecal 
endocrinocytes. Such follicles were considered cystic atresia 
of tertiary follicles that have not reached ovulation. 

 

 
Fig. 1. Histology slide of the ovary of rabbit doe (control 

group). Staining with hematoxylin and eosin, ×100:  
1 – protein shell; 2 – primordial follicles; 3 – secondary follicles;  
4 – tertiary (antral) follicle; 5 – atretic bodies; 6 – the remnants of 

shiny shell 
 

 
Fig. 2. Histology slide of the ovary of rabbit doe (control 

group). Staining with hematoxylin and eosin, ×100:  
1 – primordial and primary follicles; 2 – secondary follicle; 3 – 

tertiary (antral) follicle; 4 – atresia of the follicle according to the 
obliterating type; 5 – atretic bodies, 6 – interstitial glandular tissue 

 
Regardless of the use of hormones, a feature of the ova-

ries of rabbits after several cycles is a high level of luteiniza-
tion due to the formation of corpora lutea during pregnancy, 
atretic bodies, and interstitial glandular tissue (Fig. 2). 
Atretic bodies are formed because of luteinization of cells of 
the “theca interna” and sometimes granulosa cells of atretic 
follicles. Atresia covered all generations of follicles in the 
rabbit experimental groups except for primordial ones. In 
the primary and secondary follicles, atresia occurred accord-
ing to the obliteration type. It was mainly accompanied by 
the proliferation and luteinization of endocrinocytes of “the-
ca interna”. Granulosis cells were luteinized less often, 
mainly in the early stages of forming tertiary follicles with 
several small cavities. The cell apoptosis was observed more 
often. Luteinized primary and secondary follicles formed 
round atretic bodies. They looked like accumulations of 
large cells with unstained vacuolated cytoplasm. 
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The atretic bodies in the central part sometimes con-
tained the remains of a shiny membrane and were externally 
surrounded by “theca externa”. Such atretic bodies were 
densely placed in the cortex and formed a light zone that 
separated the primordial and primary follicles from the in-
terstitial glandular tissue. 

Interstitial glandular tissue was detected in the cortex 
and medulla of the ovary. Interstitial endocrinocytes had 
optically dense oxyphilic cytoplasm and formed cell arrays 
of arbitrary shape, separated by thin layers of loose connec-
tive tissue. As part of the interstitial glandular tissue, the 
capillary bed was visualized as an empty slit space. Spaces 
were bounded by endothelium and sometimes contained 
erythrocytes. 

Corpora lutea of pregnancy were large and round and 
had a well-developed capsule and vascularization. Histology 
slides were often observed corpora lutea of pregnancy from 
previous cycles, which may indicate their activity during 
several cycles (Fig. 3). Such corpora lutea differed in size 
and light color. Their luteocytes had an optically transparent 
and weakly oxyphilic cytoplasm with large vacuoles. The 
nuclei of such cells were mainly hyperchromic or pyknotic, 
and the vessels of the capillary bed were dilated but blood-
less. Such morphological signs testify to the gradual regres-
sion of these corpora lutea. 

The vascular reaction with signs of hyperemia and ve-
nous stasis was less pronounced with the combined use of 
eCG and hCG in a dose of 40 IU (Fig. 4). Most of the ves-
sels of the cortex and medulla of the ovaries were dilated. 
They appeared empty, but there were areas of the medulla 
with signs of venous hyperemia. The lumen of some vessels 
was filled with blood plasma in the absence of blood cells. 
The unstained vacuoles, which often had parietal location, 
were well defined in such vessels, mainly veins, in the ho-
mogenous oxyphilic mass of the vascular content. It may be 
evidence of the reactivity of endotheliocytes. Lymphatic 
vessels of the medulla were not visualized. 

The follicles of all generations and the state of atresia 
were determined in the cortex of ovaries (Fig. 5). The pool 
of primordial follicles was more preserved compared to the 
ovaries of rabbits of the first and second experimental 
groups. However, it was noticeably smaller compared to the 
control group. The number of atretic bodies was significant-
ly higher than the ovaries of rabbits, the ovulation of which 
was inducted by only eCG (Tverdokhlib, 2023). Despite 
this, the atresia of most primary and secondary follicles was 
characterized by degenerative changes in oocytes and, most-
ly, was not accompanied by luteinization of follicular epi-
thelial cells and thecal cells. Their theca was thickening, 
sometimes very significant, due to connective tissue.  

Among the tertiary follicles, the individual follicles with 
a multilayered follicular epithelium that showed signs of 
secretory activity were identified (Fig. 6). Their number was 
significantly smaller compared to the ovaries of a rabbit 
treated only by eCG (Tverdokhlib, 2023). Such follicles 
mostly did not reach the size of preovulatory follicles and 
contained luteinized thecocytes. Atretic follicles reaching 
the size of preovulatory follicles did not have granulosa. 

The present atretic bodies were formed by rounded or 
polygonal cells, which contained large transparent vacuoles 
in the cytoplasm. So, the area where such cells were located 
generally looked lighter. Cell nuclei of atretic bodies were 
mostly hyperchromic and pyknotic; it indicated a decrease 
in their secretory activity. Such atretic bodies, as well as 

their perifollicular connective tissue, had cells of the lym-
phoid-macrophage series. Sometimes, they formed cellular 
infiltrates. Such a picture may indicate that the existing 
atretic bodies are in a state of restructuring. Those formed in 
previous reproductive cycles are in a state of regression; 
their functional activity is suppressed. 

 

 
Fig. 3. Histology slide of the left ovary of rabbit doe (con-

trol group). Staining with hematoxylin and eosin, ×32:  
1 – corpora lutea of pregnancy of the current cycle; 2 – corpus 

luteum of pregnancy of the previous cycle 
 

 
Fig. 4. Histology slide of the ovary of rabbit doe (experi-

mental group 1). Staining with hematoxylin and eosin, ×100:  
1 – corpus luteum of pregnancy; 2 – tertiary follicles with hyperse-

cretory activity of granulosa cells; 3 – medulla 
 

 
Fig. 5. Histology slide of the ovary of rabbit doe (experi-

mental group 2). Staining with hematoxylin and eosin, ×32: 
1 – secondary follicle at the stage of atresia; 2 – a fragment of a 

tertiary follicle; atretic follicle with a thickened theca, obliterating 
type atresia; 4 – the area of atretic bodies 
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The interstitial glandular tissue, contained in the deep 
layers of the cortex and medulla, was characterized by an 
oxyphilic color. Large glandular cells, polygonal or close to 
a rounded shape, were closely adjacent. Between them, the 
vessels of the capillary bed were determined in the form of 
transparent, endothelium-bounded slits. In the cytoplasm of 
glandular cells, eosinophilic granules and small, single, 
medium-sized transparent vacuoles were determined. They 
have a peripheral location. The nuclei of such cells had a 
rounded or oval shape and contained a moderate amount of 
finely dispersed heterochromatin and 1–2 nucleoli.  

After the combined use of eCG and hCG at a dose of 24 
IU, the microstructural features in the ovaries of rabbit does 
were established (Fig. 7). These features indicate a higher 
secretory activity of interstitial glandulocytes, compared 
with the ovaries of rabbit does of all previous groups. The 
cells of the interstitial glandular tissue were polygonal in 
shape with pronounced pointed corners, had noticeably 
smaller sizes, and optically dense oxyphilic cytoplasm. Be-
tween them, the slit spaces with expanded vessels of the 
capillary bed were defined clearly. Nuclei of interstitial 
endocrinocytes were mostly round with finely dispersed 
heterochromatin and 1–2 nucleoli.  

 

 
Fig. 6. Histology slide of the ovary of rabbit doe (experi-

mental group 1). Staining with hematoxylin and eosin, ×100:  
1 – corpora lutea of pregnancy; 2 – cystic atresia of a tertiary folli-

cle with hemorrhagic content. The capsules of the corpora lutea 
and the follicle are thickened due to connective tissue of the exter-

nal theca. 3 – a fragment of medulla 
 

 
Fig. 7. Histology slide of the ovary of rabbit doe (experi-

mental group 2). Staining with hematoxylin and eosin, ×100:  
1 – primordial and primary follicles; 2 – secondary follicle with 

luteinization of thecocytes and granulosa; 3 – atresia of the second-
ary follicle according to the obliterating type; 4 – atretic bodies; 5 – 

cystic atresia and luteinization of thecocytes and granulosa cells 

The size and shape of the cells and the nuclei indicate 
increased synthetic and secretory activities of the cells. Due 
to active secretion, secretory products are constantly re-
leased into the blood, which can cause an increase in the 
level of the corresponding hormones in the blood with the 
manifestation of specific effects. There is an opinion that 
interstitial endocrinocytes are the source of ovarian testos-
terone. 

Indirect morphological signs of hyperandrogenism in 
some rabbits of this group were determined on histology 
slides of the ovaries. The inhibition of folliculogenesis at the 
stage of early antral follicles with their cystic degeneration 
was accompanied by necrosis and exfoliation of granulosa 
without luteinization. At the same time, atresia of primary 
and secondary follicles occurs according to the obliterating 
type with luteinization of granulosa cells and thecocytes. 
Such a morphological pattern is a leading feature of poly-
cystic ovary syndrome. 

 
4. Conclusions 
 
1. Multiple (within five reproductive cycles) combined 

use of serum and chorionic gonadotropins is dose-dependent 
and can cause dysfunctional disorders of ovaries and blood 
circulation. Blood circulation dysfunction can become sys-
temic, resulting in critical conditions for the health and life 
of rabbits. 

2. The stimulating effect of the combined use of eCG 
and hCG was detected at a dose of 40 IU, while the inhibi-
tion of folliculogenesis was observed at 24 IU. It is essential 
to investigate the level of androgens in rabbit blood after 
using a dose of 24 IU since the prerequisites for developing 
hyperandrogenism were found in the microstructure of the 
ovary.  

3. Both doses of gonadotropins that were used in the 
studies affected the endothelium reactivity. The presence of 
intravascular vesicles and changes in the rheological proper-
ties of blood manifested it. 

 
Conflict of interest 
The authors declare no conflict of interest. 
 
References 
 

Banker, M., & Garcia-Velasco, J. A. (2015). Revisiting ovarian 
hyper stimulation syndrome: Towards OHSS free clinic. Jour-
nal of Human Reproductive Sciences, 8(1), 13–17.  
[Crossref] [Google Scholar] 

Beasley, L. H., Cogger, N., & Compton, C. (2023). Use of equine 
chorionic gonadotropin in lactating dairy cattle: a rapid review. 
New Zealand Veterinary Journal, 71(2), 53–64.  
[Crossref] [Google Scholar] 

Berndt, S., Blacher, S., Perrier d'Hauterive, S., Thiry, M., Tsampa-
las, M., Cruz, A., Péqueux, C., Lorquet, S., Munaut, C., Noël, 
A., & Foidart, J. M. (2009). Chorionic gonadotropin stimula-
tion of angiogenesis and pericyte recruitment. The Journal of 
clinical endocrinology and metabolism, 94(11), 4567–4574.  
[Crossref] [Google Scholar] 

Boiko, О. V., Honchar, О. F., Lesyk, Y. V., Kovalchuk, І. І., & 
Gutyj, B. V. (2020). Effect of zinc nanoaquacitrate on the bio-
chemical and productive parameters of the organism of rabbits. 
Regulatory Mechanisms in Biosystems, 11(2), 243–248.  
[Crossref] [Google Scholar] 

 
 
 

https://doi.org/10.4103/0974-1208.153120
https://scholar.google.com.ua/scholar?q=Banker,+M.,+%26+Garcia-Velasco,+J.+A.+(2015).+Revisiting+ovarian+hyper+stimulation+syndrome:+Towards+OHSS+free+clinic&hl=uk&as_sdt=0,5
https://doi.org/10.1080/00480169.2022.2139306
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Beasley%2C+L.+H.%2C+Cogger%2C+N.%2C+%26+Compton%2C+C.+%282023%29.+Use+of+eq-uine+chorionic+gonadotropin+in+lactating+dairy+cattle%3A+a+rapid+review&btnG=
https://doi.org/10.1210/jc.2009-0443
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Chorionic+gonadotropin+stimulation+of+angiogenesis+and+per-icyte+recruitment&btnG=
https://doi.org/10.15421/022036
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Effect+of+zinc+nanoaquacitrate+on+the+biochemical+and+pro-ductive+parameters+of+the+organism+of+rabbits&btnG=


Ukrainian Journal of Veterinary and Agricultural Sciences, 2024, Vol. 7, N 1 
51 

Byambaragchaa, M., Choi, S. H., Joo, H. E., Kim, S. G., Kim, Y. 
J., Park, G. E., Kang, M. H., & Min, K. S. (2021). Specific 
Biological Activity of Equine Chorionic Gonadotropin (eCG) 
Glycosylation Sites in Cells Expressing Equine Luteinizing 
Hormone/CG (eLH/CG) Receptor. Development & reproduc-
tion, 25(4), 199–211.  
[Crossref] [Google Scholar] 

Casarini, L., & Simoni, M. (2021). Recent advances in understand-
ing gonadotropin signaling. Faculty Reviews, 10, 41.  
[Crossref] [Google Scholar] 

Cho, J., Tsugawa, Y., Imai, Y., & Imai, T. (2021). Chorionic gon-
adotropin stimulates maternal hepatocyte proliferation during 
pregnancy. Biochemical and Biophysical Research Communi-
cations, 579, 110–115.  
[Crossref] [Google Scholar] 

Cole, L. A. (2009). New discoveries on the biology and detection 
of human chorionic gonadotropin. Reproductive Biology and 
Endocrinology, 7, 8.  
[Crossref] [Google Scholar] 

Cole, L. A. (2010). Biological functions of hCG and hCG-related 
molecules. Reproductive Biology and Endocrinology, 8, 102.  
[Crossref] [Google Scholar] 

Cunha, T. O., & Martins, J. P. N. (2022). Graduate Student Litera-
ture Review: Effects of human chorionic gonadotropin on fol-
licular and luteal dynamics and fertility in cattle. Journal of 
Dairy Science, 105(10), 8401–8410.  
[Crossref] [Google Scholar] 

de Medeiros, S. F., & Norman, R. J. (2009). Human choriogonado-
trophin protein core and sugar branches heterogeneity: basic 
and clinical insights. Human Reproduction Update, 15(1), 69–
95.  
[Crossref] [Google Scholar] 

De Rensis, F., & López-Gatius, F. (2014). Use of equine chorionic 
gonadotropin to control reproduction of the dairy cow: a re-
view. Reproduction in Domestic Animals, 49(2), 177–182.  
[Crossref] [Google Scholar] 

d'Hauterive, P. S., Berndt, S., Tsampalas, M., Charlet-Renard, C., 
Dubois, M., Bourgain, C., Hazout, A., Foidart, J. M., & 
Geenen, V. (2007). Dialogue between blastocyst hCG and en-
dometrial LH/hCG receptor: which role in implantation? Gyne-
cologic and Obstetric Investigation, 64(3), 156–160.  
[Crossref] [Google Scholar] 

d'Hauterive, S. P., Close, R., Gridelet, V., Mawet, M., Nisolle, M., 
& Geenen, V. (2022). Human Chorionic Gonadotropin and 
Early Embryogenesis: Review. International Journal of Mo-
lecular Sciences, 23(3), 1380.  
[Crossref] [Google Scholar] 

Edson, M. A., Nagaraja, A. K., & Matzuk, M. M. (2009). The 
mammalian ovary from genesis to revelation. Endocrine Re-
views, 30(6), 624–712.  
[Crossref] [Google Scholar] 

Fink, J., Schoenfeld, B. J., Hackney, A. C., Maekawa, T., & Horie, 
S. (2021). Human chorionic gonadotropin treatment: a viable 
option for management of secondary hypogonadism and male 
infertility. Expert Review of Endocrinology & Metabolism, 
16(1), 1–8.  
[Crossref] [Google Scholar] 

Fournier, T. (2016). Human chorionic gonadotropin: Different 
glycoforms and biological activity depending on its source of 
production. Annales D'endocrinologie, 77(2), 75–81.  
[Crossref] [Google Scholar] 

Gomes, D. S., Aragão, L. B., Lima Neto, M. F., Barroso, P. A. A., 
Paulino, L. R. F. M., Silva, B. R., Souza, A. L. P., Vascon-
celos, G. L., Silva, A. W. B., & Silva, J. R. V. (2020). Supple-
mentation of culture medium with knockout serum replacement 
improves the survival of bovine secondary follicles when com-
pared with other protein sources during in vitro culture. Zygote 
(Cambridge, England), 28(1), 32–36.  
[Crossref] [Google Scholar] 

 
 

Gurin, S., Bachman, C., & Wilson, D. W. (1940). The Gonado-
tropic Hormone of Urine of Pregnancy: II. Chemical Studies of 
Preparations Having High Biological Activity. Journal of Bio-
logical Chemistry, 133(2), 467–476.  
[Crossref] [Google Scholar] 

Heidegger, H., & Jeschke, U. (2018). Human Chorionic Gonado-
tropin (hCG) – An Endocrine, Regulator of Gestation and Can-
cer. International Journal of Molecular Sciences, 19(5), 1502.  
[Crossref] [Google Scholar] 

Herkert, D., Meljen, V., Muasher, L., Price, T. M., Kuller, J. A., & 
Dotters-Katz, S. (2022). Human Chorionic Gonadotropin – A 
Review of the Literature. Obstetrical & Gynecological Survey, 
77(9), 539–546.  
[Crossref] [Google Scholar] 

Horalsky, L. P. (ed.). (2015). Basics of histological technique and 
morphofunctional research methods in normal and pathological 
conditions. Zhytomyr: Polissya. 286 p. 
[Google Scholar] 

Koshevoy, V., & Naumenko, S. (2022). Dynamics of peroxidation 
processes in male rabbits under experimental LPS-induced ox-
idative stress. Veterinary Biotechnology, 41, 100–107.  
[Crossref] [Google Scholar] 

Koshevoy, V., Naumenko, S., Skliarov, P., Syniahovska, K., 
Vikulina, G., Klochkov, V., & Yefimova, S. (2022). Effect of 
gadolinium orthovanadate nanoparticles on male rabbits’ re-
productive performance under oxidative stress. World’s Veteri-
nary Journal, 12(3), 296–303.  
[Crossref] [Google Scholar] 

Legardinier, S., Cahoreau, C., Klett, D., & Combarnous, Y. (2005). 
Involvement of equine chorionic gonadotropin (eCG) carbohy-
drate side chains in its bioactivity; lessons from recombinant 
hormone expressed in insect cells. Reproduction, Nutrition, 
Development, 45(3), 255–259.  
[Crossref] [Google Scholar] 

Lesyk, Y. V., Dychok-Niedzielska, A. Z., Boiko, О. V., Honchar, О. 
F., Bashchenko, М. І., Kovalchuk, І. І., & Gutyj, B. V. (2022). 
Hematological and biochemical parameters and resistance of the 
organism of mother rabbits receiving sulfur compounds. Regula-
tory Mechanisms in Biosystems, 13(1), 60–66.  
[Crossref] [Google Scholar] 

Lin, E., Li, Z., Huang, Y., Ru, G., & He, P. (2021). High Dosages 
of Equine Chorionic Gonadotropin Exert Adverse Effects on 
the Developmental Competence of IVF-Derived Mouse Em-
bryos and Cause Oxidative Stress-Induced Aneuploidy. Fron-
tiers in Cell and Developmental Biology, 8, 609290.  
[Crossref] [Google Scholar] 

Lunenfeld, B. (2004). Historical perspectives in gonadotrophin 
therapy. Human Reproduction Update, 10(6), 453–467.  
[Crossref] [Google Scholar] 

Lunenfeld, B., Bilger, W., Longobardi, S., Alam, V., D'Hooghe, T., 
& Sunkara, S. K. (2019). The Development of Gonadotropins 
for Clinical Use in the Treatment of Infertility. Frontiers in 
Endocrinology, 10, 429.  
[Crossref] [Google Scholar] 

Makrigiannakis, A., Vrekoussis, T., Zoumakis, E., Kalantaridou, S. 
N., & Jeschke, U. (2017). The Role of HCG in Implantation: A 
Mini-Review of Molecular and Clinical Evidence. Internation-
al Journal of Molecular Sciences, 18(6), 1305.  
[Crossref] [Google Scholar] 

Myroshnychenko, I., & Zhorina, L. (2021). Determination of the 
Reproductive Capacity of Rabbits of Hybrid Crosses when using 
Artificial Insemination in Combination with Hormone Therapy 
in a Private Rabbit Farm. Bulletin of Sumy National Agrarian 
University. Series: Veterinary Medicine, 1(52), 38–44.  
[Crossref] [Google Scholar] 

Naumenko, S., & Koshevoy, V. (2017). Method of 
gonadodistrophia therapy in rabbits. Scientific Messenger of 
LNU of Veterinary Medicine and Biotechnologies. Series: Vet-
erinary Sciences, 19(82), 132–136.  
[Crossref] [Google Scholar] 

 

https://doi.org/10.12717/DR.2021.25.4.199
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Specific+Biological+Activity+of+Equine+Chorionic+Gonadotro-pin+%28eCG%29+Glycosylation+Sites+in+Cells+Expressing+Equine+Luteinizing+Hormone%2FCG+%28eLH%2FCG%29+&btnG=
https://doi.org/10.12703/r/10-41
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Casarini%2C+L.%2C+%26+Simoni%2C+M.+%282021%29.+Recent+advances+in+under-standing+gonadotropin+signaling&btnG=
https://doi.org/10.1016/j.bbrc.2021.09.039
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Chorionic+gonadotropin+stimulates+maternal+hepatocyte+pro-liferation+during+pregnancy&btnG=
https://doi.org/10.1186/1477-7827-7-8
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=New+discoveries+on+the+biology+and+detection+of+human+cho-rionic+gonadotropin&btnG=
https://doi.org/10.1186/1477-7827-8-102
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Cole%2C+L.+A.+%282010%29.+Biological+functions+of+hCG+and+hCG-related+molecules&btnG=
https://doi.org/10.3168/jds.2022-21991
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=%29.+Graduate+Student+Literature+Review%3A+Effects+of+human+chorionic+gonadotropin+on+follicular+and+luteal+dynamics+and+fertility+in+cattle&btnG=
https://doi.org/10.1093/humupd/dmn036
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=de+Medeiros%2C+S.+F.%2C+%26+Norman%2C+R.+J.+%282009%29.+Human+chori-ogonadotrophin+protein+core+and+sugar+branches+heterogenei-ty%3A+basic+and+clinical+insights&btnG=
https://doi.org/10.1111/rda.12268
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=De+Rensis%2C+F.%2C+%26+L%C3%B3pez-Gatius%2C+F.+%282014%29.+Use+of+equine+chorion-ic+gonadotropin+to+control+reproduction+of+the+dairy+cow%3A+a+review&btnG=
https://doi.org/10.1159/000101740
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Dialogue+between+blastocyst+hCG+and+endometrial+LH%2FhCG+receptor%3A+which+role+in+implantation%3F+&btnG=
https://doi.org/10.3390/ijms23031380
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Human+Chorionic+Gonadotropin+and+Early+Embryogenesis%3A+Review.+&btnG=
https://doi.org/10.1210/er.2009-0012
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Edson%2C+M.+A.%2C+Nagaraja%2C+A.+K.%2C+%26+Matzuk%2C+M.+M.+%282009%29.+The+mammalian+ovary+from+genesis+to+revelation&btnG=
https://doi.org/10.1080/17446651.2021.1863783
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Human+chorionic+gonadotropin+treatment%3A+a+viable+option+for+management+of+secondary+hypogonadism+and+male+infertili-ty.&btnG=
https://doi.org/10.1016/j.ando.2016.04.012
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Human+chorionic+gonadotropin%3A+Different+glycoforms+and+biological+activity+depending+on+its+source+of+production.&btnG=
https://doi.org/10.1017/S0967199419000583
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Supplementation+of+culture+medium+with+knockout+serum+replacement+improves+the+survival+of+bovine+secondary+folli-cles+when+compared+with+other+protein+sources+during+in+vitro+culture&btnG=
https://doi.org/10.1016/S0021-9258(18)73326-7
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=The+Gonadotropic+Hormone+of+Urine+of+Pregnancy%3A+II.+Chemical+Studies+of+Preparations+Having+High+Biological+Activity&btnG=
https://doi.org/10.3390/ijms19051502
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Human+Chorionic+Gonadotropin+%28hCG%29+%E2%80%93+An+Endocrine%2C+Regulator+of+Gestation+and+Cancer.&btnG=
https://doi.org/10.1097/OGX.0000000000001053
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Human+Chorionic+Gonadotropin+%E2%80%93+A+Review+of+the+Litera-ture&btnG=
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Basics+of+histological+technique+and+morphofunctional+re-search+methods+in+normal+and+pathological+conditions.+Zhy-tomyr%3A+Polissya&btnG=
https://doi.org/10.31073/vet_biotech41-10
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Dynamics+of+peroxidation+processes+in+male+rabbits+under+experimental+LPS-induced+oxidative+stress.&btnG=
https://dx.doi.org/10.54203/scil.2022.wvj37
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Effect+of+gadolinium+orthovanadate+nanoparticles+on+male+rabbits%E2%80%99+reproductive+performance+under+oxidative+stress&btnG=
https://doi.org/10.1051/rnd:2005018
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Involvement+of+equine+chorionic+gonadotropin+%28eCG%29+carbo-hydrate+side+chains+in+its+bioactivity%3B+lessons+from+recombi-nant+hormone+expressed+in+insect+cells&btnG=
https://doi.org/10.15421/022208
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Hematological+and+biochemical+parameters+and+resistance+of+the+organism+of+mother+rabbits+receiving+sulfur+compounds.+&btnG=
https://doi.org/10.3389/fcell.2020.609290
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=High+Dosages+of+Equine+Chorionic+Gonadotropin+Exert+Ad-verse+Effects+on+the+Developmental+Competence+of+IVF-Derived+Mouse+Embryos+and+Cause+Oxidative+Stress-Induced+Aneuploidy&btnG=
https://doi.org/10.1093/humupd/dmh044
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Lunenfeld%2C+B.+%282004%29.+Historical+perspectives+in+gonadotrophin+therapy&btnG=
https://doi.org/10.3389/fendo.2019.00429
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=The+Development+of+Gonadotropins+for+Clinical+Use+in+the+Treatment+of+Infertility&btnG=
https://doi.org/10.3390/ijms18061305
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=The+Role+of+HCG+in+Implantation%3A+A+Mini-Review+of+Molec-ular+and+Clinical+Evidence&btnG=
https://doi.org/10.32845/bsnau.vet.2021.1.6
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=%D0%92%D0%B8%D0%B2%D1%87%D0%B5%D0%BD%D0%BD%D1%8F+%D0%B2%D1%96%D0%B4%D1%82%D0%B2%D0%BE%D1%80%D1%8E%D0%B2%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%97+%D0%B7%D0%B4%D0%B0%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%96+%D0%BA%D1%80%D0%BE%D0%BB%D0%B5%D0%BC%D0%B0%D1%82%D0%BE%D0%BA+%D0%B3%D1%96%D0%B1%D1%80%D0%B8%D0%B4%D0%BD%D0%B8%D1%85+%D0%BA%D1%80%D0%BE%D1%81%D1%96%D0%B2+%D0%BF%D1%80%D0%B8+%D0%B2%D0%B8%D0%BA%D0%BE%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%BD%D0%BD%D1%96+%D1%88%D1%82%D1%83%D1%87%D0%BD%D0%BE%D0%B3%D0%BE+%D0%BE%D1%81%D1%96%D0%BC%D0%B5%D0%BD%D1%96%D0%BD%D0%BD%D1%8F+%D1%83+%D0%BA%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D1%96+%D0%B7+%D0%B3%D0%BE%D1%80%D0%BC%D0%BE%D0%BD%D0%BE%D1%82%D0%B5%D1%80%D0%B0%D0%BF%D1%96%D1%94%D1%8E+%D0%B2+%D1%83%D0%BC%D0%BE%D0%B2%D0%B0%D1%85+%D0%BF%D1%80%D0%B8%D0%B2%D0%B0%D1%82%D0%BD%D0%BE%D1%97+%D0%BA%D1%80%D0%BE%D0%BB%D0%B5%D1%84%D0%B5%D1%80%D0%BC%D0%B8&btnG=
https://doi.org/10.15421/nvlvet8227
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=%D0%A1%D0%BF%D0%BE%D1%81%D1%96%D0%B1+%D1%82%D0%B5%D1%80%D0%B0%D0%BF%D1%96%D1%97+%D0%BA%D1%80%D0%BE%D0%BB%D1%96%D0%B2+%D0%B7%D0%B0+%D0%B3%D0%BE%D0%BD%D0%B0%D0%B4%D0%BE%D0%B4%D0%B8%D1%81%D1%82%D1%80%D0%BE%D1%84%D1%96%D1%97&btnG=


Ukrainian Journal of Veterinary and Agricultural Sciences, 2024, Vol. 7, N 1 
52 

Practice Committee of American Society for Reproductive Medi-
cine, Birmingham, Alabama (2008). Gonadotropin prepara-
tions: past, present, and future perspectives. Fertility and Ste-
rility, 90(5 Suppl), S13–S20.  
[Crossref] [Google Scholar] 

Rigoglio, N. N., Fátima, L. A., Hanassaka, J. Y., Pinto, G. L., Ma-
chado, A. S., Gimenes, L. U., Baruselli, P. S., Rennó, F. P., 
Moura, C. E., Watanabe, I. S., & Papa, P. C. (2013). Equine cho-
rionic gonadotropin alters luteal cell morphologic features related 
to progesterone synthesis. Theriogenology, 79(4), 673–679.  
[Crossref] [Google Scholar] 

Skibina, Y., Naumenko, S., & Zhigalova, O. (2021). Histological study 
of ovaries in pregnant rabbits. Veterinary Science, Technologies of 
Animal Husbandry and Nature Management, 7, 126–132.  
[Crossref] [Google Scholar] 

Spencer, T. E., & Bazer, F. W. (1996). Ovine interferon tau suppresses 
transcription of the estrogen receptor and oxytocin receptor genes 
in the ovine endometrium. Endocrinology, 137(3), 1144–1147.  
[Crossref] [Google Scholar] 

Stevenson, J. S., Portaluppi, M. A., Tenhouse, D. E., Lloyd, A., 
Eborn, D. R., Kacuba, S., & DeJarnette, J. M. (2007). Interven-
tions after artificial insemination: conception rates, pregnancy 
survival, and ovarian responses to gonadotropin-releasing hor-
mone, human chorionic gonadotropin, and progesterone. Jour-
nal of Dairy Science, 90(1), 331–340.  
[Crossref] [Google Scholar] 

Thompson, R. E., Meyers, M. A., Palmer, J., Veeramachaneni, D. 
N. R., Magee, C., de Mestre, A. M., Antczak, D. F., & Hollins-
head, F. K. (2023). Production of Mare Chorionic Girdle Or-
ganoids That Secrete Equine Chorionic Gonadotropin. Interna-
tional Journal of Molecular Sciences, 24(11), 9538.  
[Crossref] [Google Scholar] 

Tverdokhlib, Y. (2023). Morphological assessment of ovaries 
during stimulation of ovulation in rabbits with equine serum 
gonadotropin in different doses. Scientific Messenger of LNU 
of Veterinary Medicine and Biotechnologies. Series: Veteri-
nary Sciences, 25(112), 160–167.  
[Crossref] [Google Scholar] 

Vilanova, X., De Briyne, N., Beaver, B., & Turner, P. V. (2019). 
Horse Welfare During Equine Chorionic Gonadotropin (eCG) 
Production. Animals, 9(12), 1053.  
[Crossref] [Google Scholar] 

Yoo, S. K., Mehdi, S. F., Pusapati, S., Mathur, N., Anipindi, M., 
Lunenfeld, B., Lowell, B., Yang, H., Metz, C. N., Khan, S. A., 
Leroith, D., & Roth, J. (2021). Human Chorionic Gonadotropin 
and Related Peptides: Candidate Anti-Inflammatory Therapy in 
Early Stages of Sepsis. Frontiers in Immunology, 12, 714177.  
[Crossref] [Google Scholar] 
 
 
 
 

 

https://doi.org/10.1016/j.fertnstert.2008.08.031
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Gonadotropin+preparations%3A+past%2C+present%2C+and+future+perspec-tives.+Fertility+and+Sterility%2C+90%285+Suppl%29%2C+S13%E2%80%93S20&btnG=
https://doi.org/10.1016/j.theriogenology.2012.11.023
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Equine+chorionic+gonadotropin+alters+luteal+cell+morphologic+features+related+to+progesterone+synthesis.+Theriogenology&btnG=
https://doi.org/10.31890/vttp.2021.07.19
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Histological+study+of+ovaries+in+pregnant+rabbits.+Veterinary+Science&btnG=
https://doi.org/10.1210/endo.137.3.8603586
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Ovine+interferon+tau+suppresses+transcription+of+the+estrogen+receptor+and+oxytocin+receptor+genes+in+the+ovine+endometri-um.+&btnG=
https://doi.org/10.3168/jds.S0022-0302(07)72634-6
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Interventions+after+artificial+insemination%3A+conception+rates%2C+pregnancy+survival%2C+and+ovarian+responses+to+gonadotropin-releasing+hormone%2C+human+chorionic+gonadotropin%2C+and+pro-gesterone&btnG=
https://doi.org/10.3390/ijms24119538
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Production+of+Mare+Chorionic+Girdle+Organoids+That+Secrete+Equine+Chorionic+Gonadotropin&btnG=
https://doi.org/10.32718/nvlvet11226
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Morphological+assessment+of+ovaries+during+stimulation+of+ovulation+in+rabbits+with+equine+serum+gonadotropin+in+dif-ferent+doses&btnG=
https://doi.org/10.3390/ani9121053
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Horse+Welfare+During+Equine+Chorionic+Gonadotropin+%28eCG%29+Production.+Animals&btnG=
https://doi.org/10.3389/fimmu.2021.714177
https://scholar.google.com.ua/scholar?hl=uk&as_sdt=0%2C5&q=Human+Chorionic+Gonadotropin+and+Related+Peptides%3A+Can-didate+Anti-Inflammatory+Therapy+in+Early+Stages+of+Sepsis&btnG=

	Abstract
	Keywords
	Introduction
	Materials and methods
	Results and discussion
	Conclusions
	Conflict of interest
	References



