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Introduction 

Uterine leiomyoma (UL) is hormone-dependent tumor of myometrium. Topicality of reproductive health of 

women after surgery is determined by the tendency to the increase number of patients who have uterine 

leiomyoma, whom 50-55 % of clinical cases surgical treatment is indicated to renew fertility [3].  

Nowadays in myoma (muscular tumor) pathogenesis complementary interrelation between estrogen 

and progesterone is necessary and important, which realize its influence on target tissues due to the 

mechanism of lipophilic hormones through specific cytosol receptors that initiate the linking of these 

steroids with receptor. At first there is an activation of hormone-receptor complex, which replaces into 

nucleus, links with acceptor areas of chromosome and provides gene’s transcription. Messenger RNA that 

forms is designed for synthesis of specific proteins that define biological effect of steroid. One of these 

specific proteins is progesterone receptor.  Estrogens are necessary for detection biological effect [16, 19]. 

In modern literature there are no practical recommendations for preoperative patients’ management 

who are planned for conservative myomectomy, however there are medications which block progesterone 

receptors. One of these medications is ulipristal acetate (UA), which acts directly on progesterone receptors 

in leiomyoma, endometrium, hypophysis, inhibits ovulation without influence on the level of estrogen 

production and glucocorticoids [17]. Suppressing proliferation processes and strengthening apoptosis of 

leiomyoma cells, it does not act on outer layer of myometrium. Interaction of ulipristal acetate (UA) with 

progesterone receptors in the adenohypophysis does not affect prolactin and adrenocorticoid hormone 

production but suppresses follicle stimulated hormones production and luteinized hormones production. [7]. 

UA («Esmiia») refers to selective modulators of progesterone receptors of the second generation. 

Clinical examination which was done in 18 research centers in 4 countries of Europe, contained women of 

reproductive age who had at least one uterine leiomyoma from 3 to 10 s-m in diameter, uterus size was to 16 

weeks of pregnancy, it was accomplished by menstrual bleeding, which indicated for uterine leiomyoma 
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surgery. Patients got four courses of three month treatment of UA in 10 mg /per day. After four courses of 

treatment the frequency of amenorrhea was 90%, the size of uterine leiomyoma decreased on 72%. 

Considerable and stable recession of myomatous nodules allowed refusing surgery in some part of patients 

[8]. 

Molecular and biological mechanisms of selective modulators of progesterone receptors, to which 

UA also refers, were investigated considerably in vitro [7]. UA inhibition of proliferative activity and 

apoptosis of leiomyocytus induction was proved, it was decreased the production of growth factor and 

collagen combined with synthesis of proteinase. Recently there are some papers where morphological 

changes in uterine leiomyoma (UL) after ulipristal acetate influence were described on clinical material 

[1,4,5]. 

In endometrium in most part of patients under UA influence there are reversible changes (during 

several weeks even after four courses of treatment) benign tumors, that received name ((progesterone 

receptor modulators) PRM-associated endometrial changes – endometrium changes which associated with 

progesterone receptors), that leads to amenorrhea. Menstrual period restores in 4-5 weeks after treatment. 

UL size can be to 6 months. Besides, UA treatment (therapy) decreases pain, which is associated with UL, 

improves woman’s life [18]. 

It is known progesterone has protective action on estrogen-induced proliferation of endometrium, 

and endometrium is one of the main tissue targets for modulators of progesterone receptors. So, long lasting 

therapy by medications can be a cause of endometrium hyperplasia [11]. Unlike classic modulators of 

progesterone receptors, UA modulates the activity of progesterone receptors, epithelium of glands and cells 

of endometrium stroma, but doesn’t block their activity as for example antigestagens [10]. As a result 

estrogen’s influence on endometrium cells hyperplasia doesn’t develop and form specific and reversible 

morphological changes of endometrium with signs of combined estrogen (minimally expressed 

proliferation) and progesterone (secretory changes) influence [18]. 

Performed investigations indicated, that in future this medication can realize individual therapeutic 

action and be a part of patient-specific (personified) treatment of uterine leiomyoma, and also other 

hormone-dependent diseases of female reproductive system. 

The aim of our investigation was to decrease disorders of female reproductive function and save 

fertility in women after conservative myomectomy by establishing in clinical practice preoperative 

preparation of patients by UA medication and perform morphological investigation of myomatous tissue and 

endometrium in patients with UL after UA intake. 

 

Materials and methods 

The investigation was done during three months (January-March 2016) in the department of minimally 

invasive surgery of DNU” of Scientific Practical Centre of Preventive and Clinical medicine” of 

Government Control. General clinical, lab and special screenings were used: instrumental (ultra sound), 

immunological, biochemical, literature search, parametric and non-parametric methods of statistic analysis. 

Histological and immunohistochemical investigation was done, myomectomy was used, 9 patients after 

three month treatment by UA 5 mg per day (main group) were involved. Age of women was from 26 to 40 

(average age was 35,8 ± 4,2). Experimental group contained 15 uterine leiomyoma in women without 

preoperative hormonal therapy or contraception. Patient’s age was from 29 to 42 (average age was 38,6 ± 

3,4). Patients of main group had sizes of dominant nodules before treatment contained 8,6 ± 1,4, after 

therapy was - 4,8 ± 1,2; experimental group had sizes of dominant node contained 5,2 ± 1,54. Nodules 

localized instrumentally and submucously in both groups. According to histological structure all nodules 

were simple uterine leiomyoma. 
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Parts of leiomyoma tissues and endometrium were fixed in 10% solution of neutral buffered formalin. 

Tissue processor STP-120 (histocentre) was used, EC-350 was used for perfusion of paraffin blockings, HM 

- 340E (Microm, Hamburg, Germany) was utilized for cutting paraffin blockings. Histological preparations 

were coloured by hematoxylin and eosin. Microscope Axioskop 40 with camera AxioCam MRc5 

(СarlZeiss) was used. 

Immunohistochemical investigation of estrogen receptors (DAKO, EP1), progesterone (DAKO, 

PgR636), marker of proliferative activity Кi-67 (DAKO, SP6), apoptosis inhibitor Bcl-2 (BCL-2 alpha Ab -

1 (100 / D5) was done in the tissue of leiomyoma in serial paraffin sections of 4-5mcm, and also 

visualization systems EnVision FLEX (DAKO) with diaminobenzidine was used. Coloring process by serial 

cycles of incubation of reagents and cleaning on beads was done in autostainer of Thermo Scientific. 

Preparations were colored by hematoxylin (hemalum). Tiny brown granules in the areas of antigen are the 

product of immunohistochemical reactions.  

For estrogen and progesterone receptors, Кi-67 are nucleus of cells, for Bcl-2 – is cytoplasma and 

nucleus of cells. 

Results of immunohistochemical reactions were estimated due to semiquantative morphometric 

method [15]. Intensity of coloring cells was visually estimated in grades from 0 to 3 (negative, poor, 

moderate, and expressed reaction) and the percent of positive coloring cells was calculated at each intensity 

point of coloring (1000 cells in 10 point of vision with the most expressed immunohistochemical reaction at 

extending microscope 400. 

Medial area of expression in percents was also determined such as area ratio with immune positive 

cells/nucleus to general area cells/nucleus in the point of vision. Received parameters indentify synthesis 

intensity and accumulation of investigated hormones and signal molecules in cells and tissues.  

 

Results 

In group of patients with uterine leiomyoma without preoperative hormonal treatment progesterone 

receptors expressed in 76,4 ± 6,8% nuclei (Picture 1). Estrogen receptors were determined in 32,8 ± 2,6% 

nuclei. Our information coincides with V. O. Potapova information (2014), who define that myoma samples 

were characterized by considerably increased expression of progesterone receptors in comparison with 

estrogen ones [2]. 

In experimental group of patients after UA therapy it was determined smaller sizes of smooth muscle 

cells and nuclei in UL; it was also detected focal sclerosis and hyalinosis of stroma of myomatous nodules. 

Reliable decrease of expression of progesterone receptors: 36,8 ± 1,28% (p <0,05) (Picture 2) and 

unreliable decrease of expression level of estrogens was determined: 30,7 ± 3,4 % (р> 0,05). Such tendency 

was described earlier when preparation intake with antiprogesterone effect – mifepristone; in 

immunohistochemical investigations considerable decrease number of progesterone receptors was 

determined, while level of estrogen receptors didn’t change that allowed regressing of  myomatous nodule in 

the result of direct antiprogesterone influence [9]. A. L. Tykhomyrov and co-authors (2014) note the 

increase of expression of progesterone receptors by nuclei of smooth cells at maintenance of level of 

estrogen receptors in patients who received UA [5]. According to authors’ point of view there is a tendency 

to increase expression of progesterone receptors by cells of leiomyoma after UA therapy. It can be 

compensatory process. At this moment it is difficult to explain the mechanism of UA as selective modulator 

of progesterone receptors. Progesterone stimulates myoma growth, through the set of key genes that regulate 

apoptosis and proliferation. Progesterone stimulates growth factor (EGF) in cells of leiomyoma and inhibitor 

of apoptosis protooncogene bcl-2, as a result expression of proliferation markers in leiomyoma cells can 

increase, and apoptosis activity decreases. So, progesterone can affect myoma growth due to apoptosis 
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inhibition that causes increase of life cycle of tumoral cells, and also increases their proliferative activity 

[13]. 

 
Picture 1. Presents expression by nuclei of smooth muscle cells of leiomyoma of progesterone 

receptors. Patient is without hormonal treatment. Immunohistochemical investigation. Х200. 

 

 
Picture 2. Presents expression by nuclei of smooth muscle cells of leiomyoma of progesterone 

receptors. Patient is after UA intake. Immunohistochemical investigation. Х200.  
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Apoptosis inhibitor marker bcl-2 in control group was detected in 65,4 ± 7,2% cells. Considerable 

decrease apoptosis inhibitor bcl-2 - 42,6 ± 3,2% (p <0,05) was detected in patients after UA intake, that do 

not coincide with A. L. Tykhomyrov data who note only low-level and statistically decrease of apoptosis 

inhibitor expression bcl-in the second group of patients who received UA [5]. 

Marker of proliferation Ki-67 in patients without hormonal treatment was determined in 11,8% of 

nuclei of smooth cells (Picture 3), and in women who got UA in 7,2% of leiomyoma cells (Picture 4), that 

coincides with A. L. Tykhomyrov data [5], who detected statistically decrease of proliferative activity of 

smooth muscle cells in patients after UA intake. 

Endometrium morphology after UA intake is similar to estrogen-induced changes of endometrium or 

its hyperplasia, although structure’s changes of glands, their epithelium, stroma and vessels of endometrium 

form specific morphological picture.  

 

 
Picture 3 presents expression by nuclei of smooth muscle cells of leiomyoma of Кi-67. Patient is 

without hormonal treatment. Immunohistochemical investigation. Х400.  

 

Picture 4. presents expression by nuclei of smooth muscle cells of leiomyoma of Кi-67. Patient is 

after UA intake. Immunohistochemical investigation х400. 

 

In majority cases structure and location of glands varies in one biopsy material, major part of glands 

are considerably enlarged. Sulcated glands can be present sometimes festoon, star-shaped, which are 

responsible for secretory phase, and direct glands with narrow lumen. Cystous glands can be surrounded 

«collar» with dense localized stromal cells of augment shape. Hydrous secret is accumulated often in 

cystous glands (Picture 5). At progesterone receptor modulators (PRM), epithelium is inactive, or poor 

proliferative, with single mitosis (indirect nuclear division) (Picture 6).  While investigating marker of 

proliferative activity Кі-67 in patients, who took UA, poor expression was detected in comparison with 

patients without hormonal treatment of uterine leiomyoma (Picture 7, 8).  

However the structure of glands is responsible for secretory phase, glandular epithelium is usually 

flattened, cuboidal, or prismatic without signs or with poor expressed nuclei stratification with single mitosis 
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(indirect nuclear division) (Picture 7). Part of epithelial cells is located in cytoplasma of basal vacuole; 

secretory epithelium is present with signs of apocrine secretion, especially in cystic glands.  

There is stroma with dense cell location, low proliferative activity, without signs of perivascular 

reaction. Glandular correlation is not disrupted but glands are distributed unevenly. Arteries accumulation is 

with thickened walls. 

 

 
Picture 5 presents endometrium of patient after UA intake. Cystic glands are enlarged with poor 

proliferative flattened epithelium. Coloring with hematoxylin and eosin. х200.  

 

 
Picture 6. Presents endometrium of patient after UA intake. Endometrium glands are with poor 

proliferative epithelium. Coloring with hematoxylin and eosin. х200.  

 



European International Journal of Science and Technology                      Vol. 5 No. 3                   April, 2016 

 

 

77 

 
Picture 7. presents expression by nuclei of epithelial cells of endomertium of Кi-67.  Patient is 

without hormonal treatment. Immunohistochemical investigation х400. 

 

 
Picture 8. Presents low expression by nuclei of epithelial cells of endometrium of Кi-67.  Patient is 

after UA intake. Immunohistochemical investigation х400. 
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Progesterone receptor modulators (PRM-associated endometrial changes – endometrium changes) 

which associated with progesterone receptors are present in 60% of patients with symptomatic uterine 

leiomyoma, who were treated during three months by UA. Endometrium changes are reversible and regress 

independently during several weeks after therapy [18]. The main cause of progesterone receptor modulators 

(PRM) is damage of size and shape and also poor proliferative flattened and inactive secretory or neutral 

epithelium [14, 16,18]. At estrogen-induced changes of endometrium or its hyperplasia enlarged glands are 

lined considerably proliferative, not flattened epithelium with signs of pseudostatification and mitosis 

figures; epithelium of major part of glands is characterized for middle or late stages of proliferation phase.  

 

Conclusions 

Patients who took UA in smooth muscle cells of leiomyoma are accomplished by decrease of expression of 

progesterone receptors, markers of apoptosis inhibitor bcl-2 and proliferative activity of protein Кi-67. So, in 

smooth muscle cells of myoma under UA influence there is decrease of progesterone receptors number, so 

its action reduces as a result, apoptosis provocation and decrease of proliferation processes so there is 

involution of uterus.  

Endometrium during UA therapy has characteristic changes, which should be differentiated with 

estrogen-induced changes or hyperplasia, so in the direction to pathohistological investigation it is necessary 

to indicate UA therapy. Pathologist who is incompetent with progesterone receptor modulators (PRM) 

morphology can diagnose improperly estrogen-induced changes of endometrium or its hyperplasia for which 

damages of structure and glands location with cystous enlargement of their lumen that can precipitate 

incorrect patient’s management. 

In perspective it is necessary to continue study of morphological changes, in particular, 

immunohistochemical peculiarities of myomatous tissue and endometrium in patients after UA (ulipristal 

acetate) therapy for full study of mechanism of its action. 

 

Acknowledgement: 

I express my gratitude to doctor of medical sciences, professor, research assistant of scientific department of 

minimally invasive surgery, head of pathohistological centre DNU «Scientific and Practical Centre of 

Preventive and Clinical Medicine» Government Control  Kuryk Olena Heorhiivna  for the help in 

scientific article preparation  

 

Reference 

Не переводить и не транслитерировать! 

ЛІТЕРАТУРА Literature  

 

1. Адамян Л.В. Антипролиферативное и проапоптотическое действие селективного модулятора 

рецепторов прогестерона улипристала на лейомиомц матки in vivo / Л.В. Адамян, О.В. Зайратьянц, 

А.Л.Тихомиров [и др.] // Пробл. репродукции. - 2014. - № 3. - С. 25-28. 

 

2. Потапов В.О.  Гістологічна та імуногістохімічна оцінка стану міоматозної тканини та 

ендометрія у хворих на лейоміому матки та гіперплазію ендометрія / В.О.Потапов, Ю.В.Донська, 

М.В.Медвєдєв // Морфологія. 2014. 8, № 1:80–84. 

 

 



European International Journal of Science and Technology                      Vol. 5 No. 3                   April, 2016 

 

 

79 

3. Радзинский В.Е. Миома матки: курс на органосохранение. Информационный бюлетень / В.Е. 

Радзинский, Г.Ф.Топчиев // М.: Редакция журнала StatusPraesens, 2014. — 24 с. 

 

4. Тихомиров А.Л. .Клинико-морфологическая характеристика миомы матки после применения 

селективного модулятора рецепторов прогестерона улипристала / А.Л.Тихомиров, В.О. Зайратьянц // 

Вопросы гинекологии, акушерства и перинатологии. - 2014. – Т.13, № 1. – С. 67-72 . 

 

 

5. Тихомиров А.Л. Первые клинико-морфологические результаты лечения больных миомой 

матки с использованием улипристала ацетата / А.Л.Тихомиров, В.В.Казенашев, В.О. Зайратьянц, 

И.Б. Манухин //  Гинекология. – 2014. - № 02. – С. 29-33 

 

6. Berger C.   Effects of ulipristal acetate on human embryo attachment and endometrial cell gene 

expression in an in vitro co-culture system / C. Berger, N.R. Boggavarapu, J. Menezes [et  al] / 

Hum.Reprod. – 2015/ - Vol.30, N4. – P. 800-11. doi: 10.1093/humrep/dev030.  

 

 

7. Biglia N. Ulipristal acetate: a novel pharmacological approach for the treatment of uterine fibroids 

/N. Biglia,  S. Carinelli,  A. Maiorana [et al]// Drug Des. Devel. Ther. -  2014. -  Vol. 20, N 8. - P. 285-92. 

doi: 10.2147/DDDT.S54565. 

 

8. Donnez J.  PEARL II and PEARL III Extension Study Group Long-term treatment of uterine fibroids 

with ulipristal acetate/J.Donnez, F. Vázquez, J. Tomaszewski [et al] // Fertil. Steril. -  2014. – Vol. 101, N 6. 

– P. 1565–1573.  doi:10.1016/j.fertnstert.2014.02.008. 

 

9. Engman M. Mifepristone for treatment of uterine leiomyoma. A prospective randomized placebo 

controlled trial / M. Engman; S. Granberg; A.R.W. Williams [et al] // Hum. Repord. - 2009. -Vol. 24, N 8. - 

P. 1870–1879. 

 

10. Fiscella J. Distinguishing features of endometrial pathology after exposure to the 

progesterone receptor modulator mifepristone / J. Fiscella, T. Bonfiglio, P. Winters  [et al] // Hum. Pathol. – 

2011. – Vol.  42/ - P. 947-53.  

 

11. Ноrnе F.M. Progesterone receptor modulators and the endometrium: changes and 

consequences /  F.M. Ноrnе, D.L. Blithe // Hum. Reprod. Update. – 2007. – Vol. 13/ - P. 567-80.  

 

12. Melis G. B. Phar- macokinetic evaluation of ulipristal acetate for uterine leiomyoma 

treatment / G.B. Melis, B. Piras, M.F. Marotto[et al] // Expert Opin. Drug Metab Toxicol. – 2012. – Vol. 8. – 

P. 901–8. 

 

13. Murdoch М. Selective progesterone receptor modulators and their use within gynaecology / 

M. Murdoch, M. Roberts //Obstet.Gynaecol. - 2014.-  Vol 16, N1. – P. 46-50. DOI: 10.1111/tog.12072 

 



European International Journal of Science and Technology               ISSN: 2304-9693         www.eijst.org.uk 

 

 

80 

14.  Mutter G.L., Bergeron С., Deligdisch L., et al. The spectrum of endometrial pathology 

induced bу progesterone receptor modulators / G.L. Mutter, C. Bergeron, L. Deligdisch  [et al] // Mod. 

PathoI. – 2008. - Vol 21. – P. 591-8. 

 

15. Nisolle M. Immunohistochemical study of the proliferation index, oestrogen receptors and 

progesterone receptors A and B in leiomyomata and normal myometrium during the menstrual cycle and 

under gonadotrophin-releasing hormone agonist therapy / M. Nisolle, S. Gillerot,  F. Casanas-Roux [et al] // 

Hum. Reprod. - 1999. Vol.14, N 11. – P. 2844-50. 

 

16.  Talaulikar V.S. Progesterone and progesterone receptor modulators in the management of 

symptomatic uterine fibroids / V.S. Talaulikar, I. T. Manyonda// Eur. J. Obstet. Gynecol. Reprod. Biol.- 

2012. – Vol. 165, N 2. – P. 135–40. DOI: 10.1016/j.ejogrb.2012.07.023 

 

17. Talaulikar V.S. Ulipristal acetate: a novel option for the medical management of symptomatic 

uterine fibroids / V.S. Talaulikar, I. T. Manyonda //Adv. Ther. – 2012. – Vol. 29, N 8. – P. 655–63.  doi: 

10.1007/s12325-012-0042-8. 

 

18. Williams A.R.W. Endometrial morphology after treatment of uterine fibroids with the 

selective progesterone receptor modulator, Ulipristal Acetate // A.R.W. Williams, C. Bergeron, D.H. 

Barlow,  A. Ferenczy // Int. J. Gynecol. Pathol. – 2012.  - Vol. 31, N 6. – P. 556-69  

 

19. Yoshida S. Cell-type specific actions of progesterone receptor modulators in the regulation of 

uterine leiomyoma growth / S. Yoshida, N. Ohara, Q. Xu  [et al] // Semin. Reprod. Med. – 2010. - Vol. 28. – 

P. 260–273. DOI: 10.1055/s-0030-1251483 

 


