’KamuaT Ba uHHOBauusaaap -
O611ecTBO U MHHOBAIIUY —

i Science

through time and space

Society and innovations

Journal home page:
https://inscience.uz/index.php/socinov/index

Features of reproductive disorders in patients with acromegaly

Z. HALIMOVA?, S. KURBANOVAZ?, Kh. NASYROVAS3

Republican Specialized Scientific and Practical Medical Center of the Ministry of Health of the Republic
of Uzbekistan named after Academician Y.H. Turakulov
Tashkent Pediatric Medical Institute

ARTICLE INFO

ABSTRACT

Article history:

Received September 2021
Received in revised form
15 September 2021
Accepted 20 October 2021
Available online

15 November 2021

Keywords:

acromegaly,

growth hormone,

IGF-1,

PCOS,

uterine fibroids,
endometrial hyperplasia,
endometrial cancer.

Acromegaly is a neuroendocrine disease caused by chronic
excessive secretion of STH in individuals with complete
physiological growth and characterized by pathological
disproportionate periosteal growth of bones, cartilage, soft
tissues, internal organs, as well as a violation of the functional
state of the cardiovascular, pulmonary system, peripheral
glands, various types of metabolism. The spread of acromegaly
throughout the globe is about 4,600 cases per million of the
population, while about 116.9 new cases per million are
registered annually [1]. In Uzbekistan, the frequency of
acromegaly is approximately 1.6 per 100,000 population.

Manifestations of acromegaly can be quite insidious, and
despite the improvement and introduction of modern diagnostic
methods, there is a significant delay in timely diagnosis
contributing to adverse consequences and worsening of the
prognosis of the disease. According to various scientific and
medical studies, the time from the moment of the first symptoms
of acromegaly to the diagnosis varies from 3 to 25 years.

Gonadal complications are observed in most patients with
acromegaly. The frequency of menstrual cycle disorders in
patients with acromegaly is about 40-84% and is due to the
development of normal or hypogonadotropic hypogonadism on
the background of hyperprolactinemia due to a tumor, as well as
due to the direct effects of growth hormone (STH) and insulin-
like growth factor-1 (IGF-1) on the reproductive system. [2]. The
great influence of somatotropic hormone and insulin-like growth
factor type 1 on the processes of uterine development,
folliculogenesis and ovarian steroidogenesis has been
established. [3] In this regard, the study of the role of
hypersecretion of somatotropic hormone and IGF-1 on the
reproductive system is a key moment for its assessment.
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Akromegaliya - bu to'liq fiziologik o'sishi bo'lgan va suyaklar,
xaftaga, yumshoq to'qimalar, ichki organlarning patologik
nomutanosib periosteal o'sishi, shuningdek, yurak-qon tomir,
o'pka tizimining funktsional holatining buzilishi bilan
tavsiflangan odamlarda STHning surunkali ortiqcha sekretsiyasi
natijasida kelib chigadigan neyroendokrin kasallik. , periferik
bezlar , metabolizmning har xil turlari. Dunyo bo'ylab
akromegaliyaning tarqalishi har million aholiga 4600 ta holatni
tashkil etadi, har yili millionga 116,9 yangi holat qayd etiladi.
O‘zbekistonda akromegaliya bilan kasallanish 100 000 aholiga
taxminan 1,6 ni tashkil giladi.

Akromegaliyaning namoyon bo'lishi juda hiyla-nayrang
bo'lishi mumkin va zamonaviy diagnostika usullarining
takomillashtirilishi va joriy etilishiga garamay, o'z vaqtida
tashxis qo'yishda sezilarli kechikish mavjud bo'lib, bu salbiy
ogibatlarga olib keladi va kasallikning prognozini
yomonlashtiradi. Turli ilmiy va tibbiy tadqiqotlarga ko'ra,
akromegaliyaning birinchi alomatlari paydo bo'lgan paytdan
boshlab tashxis qo'yilgan vaqt 3 yildan 25 yilgacha o'zgarib
turadi.

Akromegaliya bilan og'rigan bemorlarning ko'pchiligida
gonadal asoratlar kuzatiladi. Akromegaliya bilan og'rigan
bemorlarda hayz ko'rish buzilishining chastotasi taxminan 40-
84% ni tashkil qiladi va o'simta tufayli giperprolaktinemiya
fonida normo- yoki gipogonadotropik gipogonadizm rivojlanishi,
shuningdek o'sish gormoni (STH) ning bevosita ta'siri bilan
bog'lig. ) va reproduktiv tizimda insulinga o'xshash o'sish omili-
1 (IGF-1). Somatotrop gormon va insulinga o'xshash o'sish omili
1 ning bachadon rivojlanishi, follikulogenez va tuxumdonlar
steroidogeneziga katta ta'siri aniqlangan. Shu munosabat bilan
somatotrop gormon va IGF-1 gipersekretsiyasining reproduktiv
tizimdagi rolini o'rganish uni baholashning asosiy nuqtasidir.

OCOOEHHOCTH peNpOAYKTHUBHBIX HapyIIeHWH y MalUeHTOK C

aKpoMmeranaueun

AHHOTALUA

Kiroyesrie cioBa:
aKpoMeraJius,
TOPMOH pOCTa,
UDP-1,

CIIK4,

MHOMa MaTKH,

AxpoMerasivs — HeMpO3H/I0KPUHHOE 3a60J/1eBaH1E, BbI3BAHHOE
XpOHHUYeCKOW U36bITOYHOH cekpened CTT y sinL ¢ 3aKOHUYEHHBIM
$U3M0JI0TUYECKUM pocToM U XapaKTepU3yoLasacs
NaTOJIOTUYECKUM  JIUCIPONOPLUOHANbHBIM — NEPUOCTAIbHBIM
POCTOM KOCTeH, XpAILel, MATKUX TKaHel, BHyTPEHHUX OPraHoB, a
TaK)Ke HapylleHWeM (QYHKIMOHAJBbHOI'O0 COCTOSHHUA CepAeYyHO-
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TUINepI/Ia3us SHAOMETpHS, COCYJUCTOH, JIETOYHOM CHUCTeMBI, INepudepuuecKux KeJles,
PaK SHAOMETPH. pas/IMYHBIX BU/IOB MeTaboJiM3Ma. PacripocTpaHeHue

aKkpoMmerajvuuM BO BCeM 3€MHOM Ilape COCTaBJSIET OKOJIO
4600 cayyaeB Ha MWJUJIMOH HACeJIeHUd, NPH 3TOM €XeroHO
perucrpupyetcss okosio 116,9 HOBBIX C/lyyaeB Ha MWJUIMOH [1].
B Y36ekucTaHe yacToTa akpoMerajuu CoCTaBJseT NpuMepHo 1,6
Ha 100 000 HaceneHus.

[IposiB/1eHUA aKpOMerajinuu MOKeT ObITh J0BOJIbHO KOBAPHBIM,
Y, HECMOTPS Ha yJy4llleHue U BHeJ[peHHe COBPEMEHHbBIX METO/I0B
JIMaTHOCTUKY, CyILeCcTByeT 3HAa4YuTeJIbHOEe  3ala3/blBaHue
CBOEBPEMEHHOM JIMaTHOCTUKU Coco6CTByOLIASA
He6/IaronpUATHBIM TMOCAEACTBUSAM U YXYJUIEHHIO IPOTrHO3a
6ose3Hu. [lo [aHHBIM  pas3/IMYHBIX HAYYHO-MeAULMHCKUX
WCCJIeIOBaHUMA BpeMsi OT MOMEHTAa IPOsIBJEeHUS TePBbIX
CUMIITOMOB aKpOMEeTa/IuM [10 YCTaHOBJIEHUS IMarH03a BapbUpyeT
oT 3 710 25 J1eT.

[oHa/Hble OC/I0XXKHEHUs1 Hab/JaeTcsd Yy OOJbLIMHCTBA
60JIbHBIX C akpoMeranuel. YacToTa HapyleHUU MeEHCTPYaTbHOT O
[MKJIAa y TallMEHTOK C aKpoMeraJyineu cocrapisieT 0koJo 40-84% u
00yC/IOBJIeHa — Pa3BUTHEM HOPMO — WJIA TMIIOTOHAZOTPOIMHOIO
TMIIOTOH3J¥3Ma Ha ¢QOHe TUIEePHpPOJIaKTUHEMUM BCJIEACTBUE
OIyXOJIY, a TaKKe BBUAY NpsAMbIX 3¢ dekToB ropMmoHa pocta (CTT)
M UHCyJAMHomoAob6Horo d¢akrtopa pocra-1 (MOP-1) Ha
pPENnpoyKTUBHYIO cUCTeMY. [2]. YcTaHOBJIEHO 60JIbLIOE BJIMSHUE
COMaTOTPOIMHOr0 TOPMOHA M MHCYJIMHOIO/J06HOTO paKTOpa pocTa
1-ro Tuna Ha Hpouecchl pa3BUTHUS MaTKH, QOJIMKYJIOTeHe3a U
SAMYHUKOBOTO cTepoujoreHesa. [3] B cBA3u ¢ 3TUM, U3y4yeHUE
pOJIM TUIlepCEKPELUHM COMaTOTponHOro ropmoHa u U®PP-1 Ha
penpoAyKTUBHYI0 CUCTEMY, SIBJISETCH KJAI0YEBbBIM MOMEHTOM [1Jisl
ee OL|eHKH.

Bnusinue CTT u UOP-I B ypoBHE IMYHUKOB.

HayuHbIMu HccienoBaHusMU Joka3aHo, 4To CTT u UDP-1 urparoT HeMasioBaXkHY10
poJib B paboTe KeHCKOU penpoAYKTUBHON CUCTEMBL.

KiimHnyeckue uccaenoBaHus nokasasnu, 4to CTI' HenocpeACTBEHHO CTUMYJIMPYET
cTepoujoreHes B kjieTkax rpanyJse3sl (B. Carlsson u coaBT., 1992; E. Katz u coaBT., 1993),
noATBepxaas Teopuio, yTo 'P MoxeT JelcTBOBaTb KakK U KO-TOHAJOTPONMH C TOYKHU
3peHHUs Kak U pusnosoruy, Tak u papmakosioruu (H. Burger u coasT., 1991; E. Katz u
coaBT., 1993), npuyeM conpoBOXjAaeTcs AaHHbIK 3PPeKT U3MeHEeHUSIMU YPOBHeH
nupkyaupywoiero UOP-I. Ecte npegnonoxenud, yto CTT ctumynnpyet coeiuHeHHe
a"gporeHoB u 6e3 yyactusi UPP-I (R. Apa u coaBT., 1996). UDP-1 1 UOP-II felicTByIOT Kak
NapakKpUHHbIE PeryasaTopbl. B KpOBH WX ypOBHU He MEHAITCA Ha NPOTSKEHUU BCETO
MEHCTPYaJIbHOTO LHKJI3, a B (QOJIIMKYJSPHOM >KUAKOCTH MOBBILIAKTCA OJIMXKE K
OBYJIAILLMY, HAaWBBICIIUN ypOBE€Hb HAaXOAAT B JOMHWHAHTHOMU (QoJsuinKyJse. PenenTopsl
U®P-] npeacTaBieHbl KaK HA TeKa KJeTKaX, TaK U Ha rpaHyJe3ax KJeToK. B Teka kieTKkax
U®P-1 ycunusaet aenctue ctumyanpyroiee @CI' Ha MUTO3, apoMaTa3HY0 aKTUBHOCTh
M TMpPOAYKLMI0 HWHrubuHa. B mnpeoBysasiTopHbix ¢osiukyaax HWOP-I nobimaer
uHAynupoBaHHbld JII' coesjuHeHMe mnporecTepoHa B KJeTKax TrpaHyJse3bl. [locie
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oBysisinuu UDP-11 06pasyeTcs B IIOTEMHU3UPOBAHHBIX KJIE€TKAX IPaHyJie3bl U C TOMOUIbIO
ayTOKPUHHOM CHUCTeMBbl yCUJMBaeT HHAyLHpoBaHHyw JI[' mposvdepanuio KJaeTOK
rpanyJiessl [15, 16].

B ¢usuosoruyecKkoM COCTOSHUM CTpOMa SUYHUKOB HMeeT clenududeckue
peuentopsl K MHCyJuHy U HWOP-I (M. Nagamani, C.Stuart, 1990). CuuTtaetcs, 4TO
CBA3bIBAHWE C HUMHU HHCYJIMHA BJMsET Ha OOpa3oBaHUe aHJpPOreHOB B SUYHHUKAX
(R. Barbieri, 1994). B wucciaefoBaHuax in vitro OblJI0 NMOKAa3aHO, YTO MHCYJHUH U
U®P-] noTreHuupytoT nHAyLMpoBaHHYyo JII' cekpeluio TeCTOCTepOHa U aHAPOCTEHIMOHA
B KyJIbTUBUPOBAHHBIX TeKa KjeTKax yesioBeka (C. Bergh u coaBt., 1993). Tak e, UHCY/IMH
TOXe yBeJMYUBaeT OWOaKTHUBHble KOHUeHTpauuu UHPP-I u aHzgporeHoB nyrem
peryasiuu coeJUHeHUs UX MOJXOAALIMX CBA3bIBAOIUX OeskoB: UDP-cBsA3bIBaOILMNX
6eskoB (MDOPCB) u rsobysuHa, cBga3biBawollero noJsioBble ropmonsl (I'CIITY), B nedyeHu
(F.Nobels, D.Dewalilly, 1992). U®P-I mnocne crumynasauuu OCI cuHTe3upyeTcs
rpaHyJ/ie3HbIMHA KJIETKaMH, U €ro aKTUBHOCTb KOHTPOJIMPYETCA KaTaJUTUYEeCKUMH
6enkamu U HUOPCB, koTopble pabOTalOT KaK MHTUOUTOPBI HWJU PETYJASATOPHI €ro
pevctBus  (G. Giordano wu coaBT., 1992). CoOTBETCTBEHHO, BHYTPHUSMYHUKOBAs
['P-UDP-I-cBs3bIBatOIast 6€/1KOBaAsi CUCTEMA MOXET COIEUCTBOBATh POJIJIMKYJIOTeHe3y U
aTpe3ud QOJUIMKYJIOB B SWYHUKAX CAMOCTOATEJBHO OT LUKJIWYECKOM aKTHUBHOCTH
roHagotrponuHoB (L. Giudice, 1992). U®PCB-1 peiicTByeT KaK aHTUIOHAZOTPOMHBIN
dakTop, nopaaAa geictBue UDP-1 u mogynupys ero akTUBHOCTb. Kak B HOpMaJ/IbHBIX,
Tak U B CIIKA rpany.sie3sl B oTBeT Ha ®CI' MoryT uau cekperupoBatb UPPCB-1, unu Her,
B TO BpeMs Kak Jo6aBieHue H®PP-I k kyeTkam rpaHyJ/ie3pl, UHKyOHMpPOBAaHHbIM
C TecTocTepoHOM WU TectocTepoHOM ¢ OCI, nmosHOCTBIO MOJAAaB/AAET NOSABJIEHUE
U®PCB-1 (H. Mason u coaBT., 1993).

YpoBHU B ceiBopoTKe UPPCB-1 y npescTaBuTesiel »KeHCKOTO ToJia C CUHPOMOM
NOJMKUCTO3HbIX AUYHUKOB (CIIKS) HaMHOrO HUXe, yeM y NpeJcTaBUTeEN }KEHCKOTO
noJia ¢ GU3N0JIOrU4ecK HopMaibHbIMU sUdYHUKaMu (R. Homburg u coasT., 1992). Bce
nepeyucJeHHble [aHHble yKas3blBalOT Ha TO, 4YTO CcHWXeHue ypoBHa HWDPCH-1,
CUHTE3UPYEMOT0 I'PaHyJIe3HbIMU KJe€TKaMH, IPUBOAUT K MOBBILIEHHUIO GUOAKTUBHOCTHU
cBOOOJHbIX ypoBHell HU®DPP-I B Tekak/JieTKax U CTPOMaJbHbIX KJeTKax, MPUBOJASA K
TMIIEPNPOAYKIHUY aHAPOT€HOB M B CBOI oOYepeJb K HEHWCIPAaBHOMY CO3pEBaHHUIO
$OJIJIMKYJIOB U IATOJIOTUHX OBYJIALUU [24].

Jlpyroi cBsa3biBatoluil 6esiok UOPCH-3 B ponnukyasspHON KUJKOCTU TOXKE MOXKET
IpeACTaBJATh OlpeJieJIeHHY0 3Ha4YUMOCTh, IOAJepKUBas NoJaBJsollee JedCTBUe Ha
UOP-1 u UOP-II [7]. Ilpu noBbilieHHON KOHUeHTpauuu MOPCB-3 MoxxeT CHU3UTbCA
poctynHoctb UPP-1 u UOP-II B osukyasipHON KUJKOCTU U, CJeA0BaTeJbHO,
YMeHbLINTbCA UX JleMCTBHEe. MHOIO BHUMaHUA CTa/M YeJITh U3MEHEHUI0 KOMIIOHEHTOB
ocu CTT-U@P-1 npu mosb30BaHMU BCIIOMOraTesbHbIX PENpPOAYKTUBHBIX TEXHOJIOTUH
(BPT). Tak, y4yeHHble [20] mokasaju, 4TO NpPU HaIWuuKd (POJIMKYJIOB C HauboJiee
BbICOKMMHU KoHIeHTpanusaMu UOP-1 Ttpebyercsa menbuiee kosudectBo amnya OCI u
60Js1ee KpaTKWM Nepruoj, UHAYKLUY; 3TO JoKa3biBaeT, 4To UDP-I yyacTByeT B perynsguu
oByJisiLMU. B HekoTopbix paboTax [18, 20] usyvyanacs poab BAHCO<-3 npu npuMeHeHUH
BPT, u 6b1110 fokazano, yTo UOP-1 1 UOPCB-3 cBs3aHbI C cO3peBaHUEM OBOLUTOB U UX
KOHLIEHTPAL WU B QOJIIMKYJISIPHOM KUAKOCTH ObL/IY BhIlIe Y 00JIbHBIX, osay4yaBux OCT,
a He XOPUMOHMUYECKHMU MeHOMNay3aJibHbIM TOHAaAOTPONUH. KpoMe TOro, KOHUEHTpauus
NU®DPCB-3 B poIMKYAAPHOM )KUJKOCTH HE pa3inyasach y peACcTaBUTENIbHUL] ) KEHCKOTO
10J1a pa3HOT0 BO3pacTa.
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JKCNEepUMEHT, MpPOBEeAEHHbIM HayYHbIM COTPYAHUKOM M coaBT. [11], moka3saud,
YTO TMpPUA YJAbTPAKOPOTKOM MPOTOKOJIe CTHUMYJISIIAM  OBYJALUHA B  LUKJIE
3KCTpakopnopaJsibHoro omiogotBopeHuss (3KO) mpu TpybHoMm dakTope Oecmioaus,
6epeMeHHOCTb B IePBOM IIMKJIe HACTyMaJsla TOJbKO IPU NOJTy4YeHUH QOJJIMKYJIOB C boJiee
HU3KuUM ypoBHeM UDPCB-3, Ho He UDPCH-1.

Bauauue I'P u UOP-1 Ha ypoBHe MaTKu

TkanaMu-muieHsaMu Aasa geuctBusg [P u UOP-1 gaBasdwoTca MuoMeTpuil U
3HJIOMeTpUMN MaTKU. [IpoBefeHHbIE UCCIeOBAaHUSA NOKa3a/d, YTO B 3TUX TKAHAX €CTh
COOTBETCTBYIOLIUE peLelNTOpbl, U MOXHO NpPeAIOJ0XKUTh, YTO YPOBEHb BO3JEeHUCTBUA
3THUX FTOPMOHAJIbHBIX GAKTOPOB 3aBUCHUT OT BEJIMYMHBI 3KCIIPECCUM JAHHBIX PELleNTOPOB.
MHoro pa6oT 6b1J10 OTAAHO U3yUYEeHUIO 3Kcnpeccuu penentopoB K ['P u UOP-I B TkaHsx
JIEKOMUOM U HOPMaAJIbHOM OKpY»KalollieM MUOMETPUH.

Pe3ysbTaTbl 3TUX HMCCAEAOBAaHUM Yy pa3HbIX aBTOPOB MPOTHBOPEYMBBLI, CaMH
MCCJIe[JOBaHUSI HEMHOTOYMCJEHHbl M TMpeJCTaBJeHbl, KaK MpaBWJO, Heb60JbIION
BbIOOpKOW manueHTOK. Tak, F. Sharara u coaBT. (1995) u3y4yanu TKaHU MHUOMeETpPUS
y 9 KeHIMH C MHOMOM MaTKM INOCJe NpeJBapUTEJbHOU Tepanuhd aroHUCTaMH
roHagoTponuH-puausuHr-ropmoHa (FHPT). MHccnenoBanue mokasaso OTCYyTCTBUE
JIOCTOBEPHBIX pa3/IMYMU B CTENIEHHU 3KCIIPeCcCHUU pelenTopoB K ['P B KJleTKax J1eMOMHUOMBI
M B OKpYXKawlleM HeM3MeHeHHOM MUOMeTpuu. OAHAKO aBTOPbI NPEAMNOJIOXKUIHN, YTO
Ha/iuyve peLenTtopoB K ['P B MUOMeTpUU MATKH NOKA3bIBAE€T O BO3MOXKHOM IPSAMOM
nposindpepaTuBHOM AecTBUU ['P Ha faHHYI0 TKaHB.

Mex/y TeM Jpyrue ydeHble BbIIBUJIU 60Jiee BbICOKHU ypoOBeHb MeMOPAHHOTO
cBsa3biBaHusd UPP-1 B kysnbType kiaeTok serlomuoMbl (n=11), yeM B KJeTKax
$U3N0J0TUUECKOTO MHUOMETPHUS, OOBSICHUB 3TO HMMEHHO MOBBIIMIEHHOW 3KCIpeccuen
peuentopoB K ['P u U®OP-I B kneTkax sieioMmuomsl (Y. Chandrasekhar u coaBT., 1992).

BriosiHe BO3MOXKHO, YTO KOMNIOHeHThbI ock CTI'-UPP-I cnoco6HbI BO3/1eHiICTBOBATh
Ha MUOMETPUH, MOAYJMPYS BJIMIHHE Ha HEro 3CTPOreHOB, HAIlpuMep, 3a CYyeT
3KCNpPEeCcCMM Pa3IMYHOTO KOJIMYEeCTBa pPeLenTOpoOB K 3cTpaguoJy. l. Bezecny u coaBT.
(1992) B 3akcnepyuMeHTax Ha MOPCKUX CBUHKAaX NoKa3aJy, 4To BBegeHue ['P (B oTcyTcTBUE
3CTpa/ivoJia) NPUBOJAUJIO K YBEJIMYEHUIO YK CJIa PELENITOPOB K 3CTPAJU0JIY B MUOMETPUH,
a IpU BBEJEHUU 3CTpayoJsia TaKUM 0COOSM HabJII0JasoCh YABOEHUE TEMIIOB pPOCTa
MaTKH.

B skcnepuMeHTa/IbHBIX UCC/I€J0BAHUSAX Ha MblllIax ObLI MOKa3aH HEJOCTATOYHbIN
pOCT mnepecakeHHOM MaTKU (OT 37,0pOBOM MbIIIM) Y MbIUIH, «HyJeBoi» no UOP-I u
noJiy4yaBllel 3cTporeHsbl. B pyrom onbiTe nepecaxkeHHasi MaTKa (OT MBbIIIH, KHYJIEBOW»
no UDP-I) goctursa HopMasbHOrO PU3HUOJOTUYECKOTO pa3Mepa y 3/10pOBbIX 0cobel
yepes3 4 HeJ MoCJe TPAHCIJIAHTALWY 33 CYET BO3AEUCTBUA LUPKYJUPYIOLIEr0 Y HUX B
kpoBu HWOP-I. ITu sKcnepuMeHTa/ibHble MCCAeA0BaHUA [0Ka3biBalOT, 4yTo HOP-I
onocpeayeT IeUCTBUE 3CTPOr€HOB HAa MATKY.

B HayuHbIx paborax, npoBeaeHHoe B.Vollenhoven u coaBT. (1993), BowLIM
20 nanMeHTOK C MUOMOU MaTKU. YUeHble He BbISIBUJIU JOCTOBEPHBIX PA3JINYMH B CTENIEHU
akcnpeccuu penentopoB UDP-I B kieTKkax IEKOMUOMBI U B OKPY>Kalo1l}eM HEM3MEeHEHHOM
MUOMETPHUHU.

L. Giudice u coaBT. (1993) npumiu K BbIBOAY, YTO 3KCIPECCUs pPelenTOpOB
U®DP-1 B kyeTKax JieHOMHUOMBI, 110 BUJUMOMY, SIBJISIETCSI 3CTPOreH 3aBUCHMOM, TaK KakK
M3MeHsIeTCs B TeYeHHe MeHCTPYabHOro 1MKJa (HapacTaeT B nposindepaTuBHyo ¢asy,
NaflaeT B CEKPETOPHYI) U NPAKTUYECKU OTCYTCTBYET B YCJOBUSX NMpeJiBApUTENbHOU
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Tepanvud aroHucrtamu ['HPI. OjgHako cTemeHb 3KCIpPeCcCHMM Te€HOB pelenTopoB
UDP-1 (UDP-I-P) He paznnyaeTca Mexay ¢pazaMu MEHCTPYaJbHOTO [IUKJIA YU HEe 3aBUCUT
OT CMHTE3a [10JIOBbIX TOPMOHOB.

UDP u UOPCH peryaupyroT JioKaJbHYy AUPEepEeHIUPOBKY I3HAOMETPUS U
UKJUYECKYI0 er0 aKTUBHOCTb. JCTPOTeH CTUMYJIMPYET 3Kcnpeccuto reHa UPP-1 B maTke
Y UHAYLIMPYeT Npoupepalnio 3IHJ0METPHUSA B SMUTENUATBHBIX KJIETKaX MaTKHU y MbILIER
(M. Shiraga u coaBT., 1997). Bausnue UPP-1 Ha nposudepanuo k1eTok 3HAOMETpUSA
MaTKU omnocpefoBaHo akTuBauued HWOP-I-P, penentopa THpO3WHKHWHAa3bl, KOTOpbIe
nepefalT CUTHaJbl Yepe3 AaKTUBALLMID CUTHaJIbHOTO MNyTH (GOCHOUHO3UTU-3-
kuHa3bl/Akt. UOP-1-P sioka/iM30BaHbl B HOKPOBHOM M K€JIE3UCTOM 3MUTEJUH, a TAKXKE B
cTpoMe 3HJoMeTpus [23].

Ydenble [17] usyyasu MaTepuasbl, MOJy4eHHbIe IPU OUONCUU 3HAOMETPUHM Y JIUI]
C HOpPMaJIbHbIM 3HJIOMETpPHUEM, CJIO0KHOU THUIlepIla3ued 3HJOMETPHUU C aTUIIUEU U
aJleHOKapLMHOMOU 3HAoMeTpueit (Tun 1). UccinemoBaTesn BBIABUJM CTAaTUCTHUYECKH
3Ha4YMMoe noBblilIeHUe 3Kcnpeccud UPPI-P B 6uontarax npu runepniaasvu 3HA0METPUS
MaTKU U KapUUHOMeE 3HJAOMETpUs MO0 CPaBHEHUIO C TAKOBOW B MNpoJiM(pepaTUBHOM
sHZoMeTpUU. Penentop Takke aKTUBUPOBAJICA 3a CYET IOBBILIEHHOTO YPOBHHA
dbochopunvpoBaHusa TUpo3uHA. llpu rumnepmiasuM W KapUUHOME 3SHJAOMETpUs
aKTUBUPYIOTCA HUXKecTofAllMe KoMnoHeHTbl nytu HWOP-I-P, 4to Bblpaxkaerca
noBbilieHHWeM ¢ochopuairpoBaHuss KuHadbl Akt. [loTepss akcnpeccurn ¢ocdaTtasbl C
JIBOMHOM cy6cTpaTHO# cnenudpuyHocTbio (PTEN) mpu runepmn/iasvuv sHJOMETpUsS He
KoppeJsivpoBaJia ¢ noBbilieHHOW akTuBauueit UOP-1-P. OnHako ogHOBpeMeHHas noTeps
skcripeccun  PTEN  u  noBbimieHHaa aktuBayusa WOPP-I-P npu runepnnasuun
COMpPOBOXK/alach MOBBILIEHHOW YAaCTOTOM Pa3BUTUSA KapLUHOMBI 3HJAoMeTpuUsA. Takum
0bpa3oM, pe3yJbTaThbl [JAaHHOTO MCCAeJOBaHUSA MpeAIoJaralT, YTO MOBbILIEHHAs
sakcnpeccusi UOP-I-P MoxeT ObITh BaKHbIM (pAaKTOPOM pHCKA PAa3BUTUsS THUMEPIJIa3uU
3HAOMeTpHS U paka [17].

[laTosiorun MeHCTpya/ZibHOrO IMKJA Y JKEHIUH C akpoMeranued Cpenu
penpoAyKTUBHBIX Npo6JieM y MallMeHTOK C aKpoMerajved yalle BCero BCTPedarTCs
NaTOJIOTUEN MEHCTpyaJibHOTO LUKJa. [lo JaHHBIM pa3/IMYHbIX HAYYHO-MeJUIIMHCKUX
aBTOPOB, PACIPOCTPAaHEHHOCTb JAaHHOM NMAaTOJIOTUU CPeJUu MALlMeHTOK C aKkpoMerajaueun
coctaBasieT 40-84%. B wuccienoBaHue, MpoBeJeHHOe Yy4YeHbIMU [16], BouIM
47 mNauUeHTOK peNnpoAyKTUBHOIO BO3pacTa C NpPOrpecCUpyOlled aKpoMerajauheu.
HapyuieHuss MeHCTpyaJbHOTO LMKJAA ObIM BbigBjaeHbl Yy 80,9% mnauueHTOK
(61,7% umenu ameHopew, 14,9% - onuromeHopeto, 4,3% - nosUMeHOpero). Y JuIf
»KEHCKOr'0 M0Jla C aMeHopeel HabJI0Januch 6oJiee BbICOKME YPOBHU ['P, moHMKEeHHbBIN
YPOBEHBb 3CTPOreHOB, OOJBIIMK pa3Mep ONYyXOJMU TUNOoPH3a, YeM y MNaALUeHTOK C
HOPMaJIbHbIM MEHCTPYaJbHbIM ILMKJIOM. HayuHble [JesTequ BBIIBUJIU O0OpATHYIO
koppensuuio cpeau ypoBHaMu CTI u I'CIIT, gaxke y AeBylleK € JOCTaTOYHbIM YPOBHEM
3CTPOreHOB W OTCYTCTBUEM B3auMHbIX Koppeasuuit mexay CTI, actpaauosiom,
TecTocTepoHoM U [lp.

[lo aTOM NMpUYUHE, YyueHble Npeanosoxuau, uyto CTI' npssMo uin onocpesoBaHHO
(4yepe3 moOBbILIEHHWE YPOBHS HWHCYJMHA) NPUBOAUT K CHWXKeHUIO ypoBHsA [CIII u
006pa30BaHUIO0 NPU3HAKOB r'MPCYyTHU3Ma NP HOPMaJIbHOM YPOBHE 0OLIEero TeECTOCTEPOHA
3a cyeT yBeJIM4eHUs OUOA0CTYNHOCTH aHAporeHoB [19]. /lanHble 0 HU3koM ypoBHe ['CIIT
Y 0 BBICOKOW pPaclpoOCTPAaHEHHOCTY TMPCYyTU3Ma ObLJIM ONMUCAHBI U Y JIUL )KEHCKOTO M0J1a
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c akpomerasved (A. Jadresic U coaBT., 1982), HO U 3TO He CBsA3bIBAJIU C 3CTPOTEHHBIM
CTaTyCOM >KeHIIMH. Bce ke BaXXHO yUUTBHIBATh 3TOT PAKT, TAK KaK y KEHLUH C aMeHOopeen
eCTb Ollpe/ieJieHHasl HeXBaTKa 3CTPOTreHO0B, YTO CaMO M0 cebe MOXKeT ObITh BUHOW HU3KOT0
ypoBHsi [CIIT. [loaToMy, BO3MOXHO, CylIeCTBYIOT Jpyrue 3THUOJOTUU COOEB
MEHCTpPYyaJIbHOTO LIMKJIa y HEKOTOPBIX JIML )KEHCKOI'0 110J1a C aKpoMerajiuey, B YaCTHOCTH
MMeILIUX HOpMaJIbHOe KOJIMYeCTBO 3CTPOTreHOB, KpOMe HeXBAaTKU IOHAaJOTPOIHUHOB U
rUnepnpoIakKTUHEMHUH.

CTOUT NpPUHATH BO BHUMaHWe U TO, YTO HHCYJUH U TUIEPUHCYJUHEMUA
NpeACTaBJSIOT 60Jiee BaXKHYIO POJib, YEM 3CTPOreHbl, B MOAYy A UK 06pa3zoBaHus ['CIIT u
COOTBETCTBEHHO KJyiMpeHca aHaporeHoB (J. Nestler, . Strauss, 1991; M. Pugeat u coaBT.,
1991). HayuHble JesiTesn [0Ka3ajMu, YTO B pe3yJbTaTe aKpOMeErajuu MOABJSETCA
nHcysnHopesucteHTHOCTh (T.Jap, L.Ho, 1990; M.Foss u coaBT., 1991), koTopas
IPUBOAUT K pe3KOMY yBEeJUYEHHOU MPOAYKIMM AHJAPOTEHOB B AWYHUKAX U MOXKET
HapylwUTh QYHKLUHIO SIMYHUKOB U MeHCTpyasbHbIM IUKJ (G. Conway, H. Jacobs, 1993;
A. Unal u coaBT., 1993). He cTtouT 3a6bIBaTh U O CyleCTBOBAaHWM, YKAa3aHHOTO paHee,
KOMIIOHEHTOB OCH BbINpsiMJeHHOTO AelcTBuUsi ['P-UOP-I Ha coeavHeHue GyHKUUU
sAn4yHUKOB U ctepouioB (E. Katz u coaBT., 1993).

OTcrofia cienyeT, YTO JaHHblE CUCTEMbI MOTYT pabOTaTh KaXK[bld NOPO3Hb WUJIHU
COBMECTHO Y, TAKMM 06pa3oM, OTBeYaTh 32 COOM MEHCTPYaAJIbHOI'O LIMKJ/IA U KIMHUYECKHE
npusHaku CIIKS, Hab/t0oaeMble y HEKOTOPBIX JIUL, KEHCKOT0 T10J1a C aKpoMeraJuel npu
HaJIMYMU onyxoJield HebosbliuX pa3MepoB. PazButue CIIKA-nogo6Horo peHoruna npu
aKpoMeraJiii MOXHO OO'bSICHUTb Takke 3¢ PeKToM npoJsakTuHa Ha ['P, moCcKo/IbKY ecTh
CO06LIeHM, YTO MPOJIAKTHH BO3J€CTBYET HAa YPOBHE SUYHUKOB [8].

[lo nanHbIM HccnegoBaTeseit [12], pacnpocTpaHeHre QYHKIMU SIMYHUKOB Cpeau
JIEBYIIIEK C aKkpoMerasied coctapisieT npuMepHo 70% (B vccieoBaHUU Y4acTBOBAJIU
47 nuu »KeHCKoro noJsa). PaboTa aTuxX vccaefoBaTesiel, MHTEpECHA TeM, YTO, OLleHUBast
JedieHWe GQYHKUUMU SUYHUKOB TUIEpPNPOJAKTUHEMUHM U 1nociae Hero (U/vaum
TUIEepCOMATOTPONM3Ma), OHU HALLJIM TOYHYI0 3THOo0THI0 HM® y 63,2% 06C/1e,0BaHHbBIX
NallMeHTOK pPeNnpoAYKTHBHOrO BO3pacTa C akpoMeraauei. Mcxoas M3 3Toro, ObLIM
BblJleJIeHbl YeTblpe TIpYNIbl >KEHIIMH C aKpoMerajueid, HMewIUX JAUCOYHKIUIO
SAUYHUKOB:

1)y oauHHaAuaTU  NaTOJOTMS  TUIOrOHaAu3Ma  CBsi3aHa  Obia C
runepnpojiakTuHeMueld (TaKk KaK MEHCTPyasJbHbIM IIMKJ BOCCTAaHOBHWJICS TOCJIE
HOpMaJIM3aluy YPOBHEH NPOJIAaKTHHA, HECMOTPS Ha yBesinueHHble YpoBHU ['P u UDP-1);

2) y 1IecTU NpUYMHA TMIOrOHajAu3Ma Oblja CBSI3aHA C KPYMHBbIM 0O6pa3oBaHUEM
(MeHCTpyasIbHbIM LUK/ BOCCTAHOBUJICS MOCJE U30JMPOBAHHOI0 YMeHbIIEHHUsI pa3Mepa
MaKpoaZleHOMbl, He o00paliasgd BHUMaHUA Ha COXpaHAWILMecd BbICOKME YpPOBHHU
npoJiakTuHa uiu ['P u UDP-I);

3) y ceMM runoroHaJiju3M cBsi3biBaJiv ToJbKO ¢ U36bITKOM CTT 1 UDP-I (x0Ts U 6611
HOpPMaJIbHbIN YPOBEHD MPOJAKTHHA U HE ObLJIO CyNpace/ISpHOTO pOCTa OMYyX0J4 U/UIn
CAAaBJIEHUS HOXKKHU rHnodu3a onyxoJeBOU TKaHbIO);

4)y d4eThIpHaAUATU - CMellaHHble W/IA HeKJacCUPULUpyeMble MNPUYHUHBI
JAUCPYHKIUM SUYHUKOB. Y [JBYX NAUEHTOK U3 3- TIpynnbl BO30OHOBUJICSH
MEHCTpYyaJibHbIA IJUKJ TMocJe Hebosbuioro cHuxkeHus ypoBHed CTT' u UDP-I. A y nByx
nanyeHToK U3 ceMu umeJica CIIKA, npuyem nocie Hopmanusanuu yposHe CTT u UDP-1
cumntombl CIIKfl nocreneHHO perpeccupoBasiM, MO3TOMY aBTOPaMH, CJeJIaHO
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3aKJIDYeHHE O TOM, YTO NPUYMHA NNOJUKHUCTO3a IUYHUKOB MOXET ObITh, CBSI3aHA UMEHHO
c u36brTkoM CTT 1 UDP-1 [12].

3aKJII04YeHue.

Hapyuienve penpoAyKTUBHOW  QYHKUMUHM SBJASIETCS  PacHpOCTPaHEHHBIMU
CUMIITOMAaMU aKpOMeTraJIMu U MOXeT CTaTb OJHUM U3 MEPBBbIX CHMITOMOB CEPbE3HOI0
3a00J1eBaHUS.

[Ipy yBesiMueHUHM MATKWA U NPUJATKOB B pa3Mepax, a TaKXKe BbIPa’)KEHHOM MpH
MOJIMKUCTO3€e SIMYHUKOB U\WJIU A0PaMUH PE3UCTEHTHON TUNEPHNPOIAKTEMUHU HeJb3s
UCKJIIOYaTb HajJuuue akpoMeraiuu. [lpy nojo3peHMM Ha aKpOMErajMUI0 HYXKHO
onpefiessiTb KoHueHTpanuu HW®PP-1, wucciemoBaTh cojep)kaHWe COMATOTPOIHOIO
rOpMOHa B XOJZie OpaJIbHOr0 TecTa C HAarpy3KoM IJIIOKO30H, a Takxe npoBoauTb MPT
rOJIOBHOTO MO3ra /[Jisl BbISIBJIEHUS omyXoJsid runodusa. Heo6xoAMMo MOMHUTh, YTO Y
npe/icTaBUTeeN KEHCKOT0 10J1a, IPUHUMAIOIUX OpaibHble KOHTPALeNTUBHI (C LieJIbI0
npeloXpaHeHUs] WU C JieueOHOH Lesbio o noBoay CIIKA), pe3ysbTaThl onpejesieHus
TOPMOHOB MOTYT 6bITh HEKOPPEKTHBIMHY, T. K. C OZJHON CTOPOHbBI, 3CTPOreHbI U recTareHbl
noBbimarT cekpenuto CTT [15][16], a ¢ apyroi - nogaBiasaoT npoayknuw UPO-1[16].
[loaTomy nepej ob6cieoBaHueM (He MeHee yeM 3a 2-3 HeZesiM) N0J00HbIe NpenapaThl
TpebyeTcs B 06513aTeJIbHOM MOpPsi/IKe OTMEHUTD.

PaHHAA JUarHoCTMKa akKpoMerajud, BbIOOp aZleKBaTHOW TAKTUKH JIeYeHUS C
NpYUMeHEeHHUEeM COBpPEMEHHbIX METOJOB XUPYPrU4YECKOTo JieueHUsI U HOBEHILIHUX
30 PEeKTHUBHBIX JIEKAaPCTBEHHBIX CPEJACTB, HEM3MEHHO CIOCOOGCTBYeT 3HAUYUTEJbHOMY
YAYYIIEHUI0 KJIMHUYECKOTO0 MCX0/la Y nanueHToK. OCOGEHHO C akpoMerajibuei, perpeccy
ee NaToJIOTMYeCKUX CUMIITOMOB U BOCCTAaHOBJIEHUIO PENPOJYKTUBHON QYHKIIUU.

The effect of STH and IGF-I on the level of the ovaries.

Scientific research has proved that STH and IGF-I play an important role in the work
of the female reproductive system.

Clinical studies have shown that STH directly stimulates steroidogenesis in granulosa
cells (B. Carlsson et al., 1992; E. Katz et al,, 1993), confirming the theory that GR can act as a
co-gonadotropin from the point of view of both physiology and pharmacology (H. Burger et
al, 1991; E. Katz et al., 1993), and this effect is accompanied by changes in circulating IGF-I
levels. There are suggestions that STH stimulates androgen coupling even without IGF-I
(R. Apa et al,, 1996). IGF-I and IGF-II act as paracrine regulators. In the blood, their levels do
not change throughout the menstrual cycle, and in the follicular fluid they increase closer to
ovulation, the highest level is found in the dominant follicle. IGF-I receptors are present on
both tech cells and cell granuloses. In tech cells, IGF-I enhances the effect of stimulating FSH
on mitosis, aromatase activity and inhibin production. In preovulatory follicles, IGF-I increases
the LH-induced progesterone compound in granulosa cells. After ovulation, IGF-II is formed
in luteinized granulosa cells and, with the help of the autocrine system, enhances the LH-
induced proliferation of granulosa cells [15, 16].

In the physiological state, the ovarian stroma has specific receptors for insulin and
IGF-I (M. Nagamani, C. Stuart, 1990). Itis believed that the binding of insulin to them affects
the formation of androgens in the ovaries (R. Barbieri, 1994). In vitro studies have shown
that insulin and IGF-I potentiate the LH-induced secretion of testosterone and
androstenedione in cultured human tech cells (C. Bergh et al.,, 1993). Similarly, insulin also
increases the bioactive concentrations of IGF-I and androgens by regulating the connection
of their suitable binding proteins: IGF-binding proteins (IGFRS) and sex hormone binding
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globulin (SHBG) in the liver (F. Nobels, D. Dewailly, 1992). IGF-I after stimulation of FSH is
synthesized by granulosa cells, and its activity is controlled by catalytic proteins and IGFRS,
which act as inhibitors or regulators of its action (G. Giordano et al., 1992). Accordingly,
the intra-ovarian GR-IGF-I-binding protein system can promote folliculogenesis and
follicle atresia in the ovaries independently of the cyclic activity of gonadotropins (L.
Giudice, 1992). IFRSB-1 acts as an antigonadotropic factor, suppressing the action of IGF-
I and modulating its activity. In both normal and PCOS, granuloses in response to FSH can
either secrete IGF-1 or not, while the addition of IGF-I to granulosa cells incubated with
testosterone or testosterone with FSH completely suppresses the appearance of IGF-1 (H.
Mason et al., 1993).

Serum levels of IGFRS-1 in female representatives with polycystic ovary syndrome
(PCOS) are much lower than in female representatives with physiologically normal ovaries
(R. Homburg et al., 1992). All the above data indicate that a decrease in the level of IGF-1
synthesized by granulosa cells leads to an increase in the bioactivity of free IGF-I levels in
thecells and stromal cells, leading to androgen hyperproduction and, in turn, to faulty
follicle maturation and ovulation pathology [24].

Another binding protein IGFRS-3 in the follicular fluid may also be of some
importance, supporting an inhibitory effect on IGF-I and IGF-II [7]. With an increased
concentration of IGF-3, the availability of IGF-I and IGF-II in the follicular fluid may
decrease and, consequently, their effect may decrease. A lot of attention has been paid to
changing the components of the STG-IGF-I axis when using assisted reproductive
technologies (ART). Thus, scientists[20] have shown that in the presence of follicles with
the highest concentrations of IGF-I, fewer ampoules of FSH and a shorter induction period
are required; this proves that IGF-I is involved in the regulation of ovulation. In some
studies [18, 20], the role of BAHCO<-3 in the use of ART was studied, and it was proved
that IGF-I and IGF-3 were associated with the maturation of ovocytes and their
concentrations in the follicular fluid were higher in patients receiving FSH, and not
chorionic menopausal gonadotropin. In addition, the concentration of IFRSB-3 in the
follicular fluid did not differ in female representatives of different ages.

An experiment conducted by a researcher and co-author [11] showed that with an
ultrashort ovulation stimulation protocol in the cycle of in vitro fertilization (IVF) with a
tubal infertility factor, pregnancy in the first cycle occurred only when follicles with a
lower level of [FRSB-3, but not IFRSB-1, were obtained.

The effect of GR and IGF-I on the uterine level.

The target tissues for the action of GR and IGF-I are the myometrium and
endometrium of the uterus. Studies have shown that there are corresponding receptors in
these tissues, and it can be assumed that the level of exposure to these hormonal factors
depends on the magnitude of the expression of these receptors. A lot of work has been
devoted to the study of the expression of receptors for GR and IGF-I in the tissues of
leiomyomas and the normal surrounding myometrium.

The results of these studies from different authors are contradictory, the studies
themselves are few and are usually represented by a small sample of patients. So, F.
Sharara et al. (1995) studied myometrial tissues in 9 women with uterine fibroids after
preliminary therapy with gonadotropin-releasing hormone (GnRH) agonists. The study
showed no significant differences in the degree of expression of GH receptors in
leiomyoma cells and in the surrounding unchanged myometrium. However, the authors
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suggested that the presence of GH receptors in the uterine myometrium indicates a
possible direct proliferative effect of GH on this tissue.

Meanwhile, other scientists have revealed a higher level of membrane binding of
IGF-I in leiomyoma cell culture (n=11) than in physiological myometrial cells, explaining
this precisely by the increased expression of receptors for GR and IGF-I in leiomyoma cells
(Y. Chandrasekhar et al., 1992).

It is quite possible that the components of the STH-IGF-I axis are able to affect the
myometrium, modulating the effect of estrogens on it, for example, by expressing a
different number of estradiol receptors. I. Bezecny et al. (1992) in experiments on guinea
pigs showed that the introduction of GR (in the absence of estradiol) led to an increase in
the number of estradiol receptors in the myometrium, and when estradiol was
administered to such individuals, a doubling of the growth rate of the uterus was observed.

In experimental studies on mice, insufficient growth of the transplanted uterus
(from a healthy mouse) was shown in a mouse that was "zero" in IGF-I and received
estrogens. In another experiment, a transplanted uterus (from a mouse, "zero" according
to IGF-I) reached a normal physiological size in healthy individuals 4 weeks after
transplantation due to the effect of IGF-I circulating in their blood. These experimental
studies prove that IGF-I mediates the effect of estrogens on the uterus.

In scientific papers conducted by B. Vollenhoven et al. (1993), included 20 patients
with uterine fibroids. Scientists have not revealed significant differences in the degree of
expression of IGF-I receptors in leiomyoma cells and in the surrounding unchanged
myometrium.

L. Giudice et al. (1993) concluded that the expression of IGF-I receptors in
leiomyoma cells appears to be estrogen-dependent, since it changes during the menstrual
cycle (increases into the proliferative phase, falls into the secretory phase) and is
practically absent in the conditions of preliminary therapy with GnRH agonists. However,
the degree of expression of IGF-I receptor genes (IGF-I-P) does not differ between the
phases of the menstrual cycle and does not depend on the synthesis of sex hormones.

IGF and IGFRS regulate local differentiation of the endometrium and its cyclic
activity. Estrogen stimulates the expression of the IGF-I gene in the uterus and induces
endometrial proliferation in uterine epithelial cells in mice (M. Shiraga et al., 1997). The
effect of IGF-I on the proliferation of uterine endometrial cells is mediated by the activation
of IGF-I-P, a tyrosine kinase receptor that transmit signals through the activation of the
phosphoinositide-3-kinase/Akt signaling pathway. IGF-I-P are localized in the
integumentary and glandular epithelium, as well as in the endometrial stroma [23].

Scientists [17] studied materials obtained during endometrial biopsy in individuals
with normal endometrium, complex endometrial hyperplasia with atypia and endometrial
adenocarcinoma (type 1). The researchers revealed a statistically significant increase in
the expression of IGF-P in biopsies with uterine endometrial hyperplasia and endometrial
carcinoma compared with that in proliferative endometrium. The receptor was also
activated due to an increased level of tyrosine phosphorylation. In endometrial
hyperplasia and carcinoma, the downstream components of the IGF-I-P pathway are
activated, which is expressed by increased phosphorylation of Akt kinase. Loss of
expression of phosphatase with double substrate specificity (PTEN) in endometrial
hyperplasia did not correlate with increased activation of IGF-I-R. However, the
simultaneous loss of PTEN expression and increased activation of IGF-I-P in hyperplasia
was accompanied by an increased incidence of endometrial carcinoma. Thus, the results of
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this study suggest that increased expression of IGF-I-P may be an important risk factor for
endometrial hyperplasia and cancer [17].
Pathologies of the menstrual cycle in women with acromegaly
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