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Role of insulin and insulin-like growth factor |
receptor expression in the pathogenesis of genital
endometriosis
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BACKGROUND: Growth factors play an important role in the pathogenesis of genital endometriosis. Insulin and insulin-
like growth factors are involved in mitosis and differentiation in the endometrium during the menstrual cycle and early preg-
nancy, and are likely to indirectly affect the invasion of the endometrium during retrograde menstruation and the development
of pain syndrome in endometriosis. However, the available literature data on insulin-like growth factors and insulin in the
endometrium and endometrioid heterotopies in patients with genital endometriosis are scarse and contradictory.

AIM: The aim of this study was to investigate the expression of insulin receptors and insulin-like growth factor | receptors
in the eutopic endometrium and endometrioid heterotopies of patients with genital endometriosis.

MATERIALS AND METHODS: This cross-sectional study included immunohistochemical analysis of surgical material
obtained from two groups of women in the proliferative phase of the menstrual cycle: patients with endometriosis who
received surgical treatment (endometrium and endometrioid heterotopies) and patients without endometriosis who were
examined due to infertility (endometrium). The study also included investigation of carbohydrate metabolism (glucose
tolerance test) and determination of blood serum insulin-like growth factor I, insulin and sex hormone levels. The material
was stained to detect the expression of insulin receptors and insulin-like growth factor | receptors. Then, the relative area and
optical density of the receptor expression were determined and the obtained data were analyzed statistically.

RESULTS: We analyzed the examination results of 131 women matched in age and weight and height characteristics:
101 patients with genital endometriosis and 30 patients in the control group. Carbohydrate metabolism was characterized by
a 2.1-fold increase in glucose-stimulated insulin secretion in patients with genital endometriosis compared with the control
subjects. The blood level of insulin-like growth factor | did not differ in the study groups. Statistically significant differences
in receptor expression were obtained between the groups. In the endometrium of patients with genital endometriosis, the
optical density of insulin receptors was lower (p = 0.007) and the expression of insulin-like growth factor | receptors higher
(p =0.002) compared to the endometrium of the control subjects. The median values of insulin receptor expression in en-
dometrioid heterotopies were decreased compared to the endometrium of the control group (p < 0.001). The expression of
insulin-like growth factor | receptors in endometrioid heterotopies was reduced compared to the endometrium of the same
patients (p < 0.001).

CONCLUSIONS: The data obtained indicate significant features in the functioning of the insulin / insulin-like growth fac-
tor | system in patients with genital endometriosis: glucose-stimulated insulin secretion and relative endometrial insulin
resistance due to the decreased expression of insulin receptors and the increased expression of insulin-like growth factor |
receptors in the endometrium.

Keywords: endometriosis; insulin; insulin receptors; insulin-like growth factor | receptors; immunchistochemistry.
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Ponb cucteMbl MHCYIMH/MHCYNMHONOA06HDIN
¢aKTop pocTa B naToreHese reHMTaNbHOO
3HA,0MEeTpMuo3a
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06ocHosaHue. B natoreHese Hapy*KHOr0 reHUTaNbHOr0 3HAOMETPMO3a 3HAUMTENbHYIO POSib UFPaloT POCTOBbIE (aKTOPbI.
WHcynuH 1 HcynuHonopobHble GakTopbl pocTa yqacTeyloT B nponudepaumy 1 feumaoyanmsaunm sHL0METpUA BO BpeMS
MEHCTPYanbHOro LMKNA U Ha paHHKUX CpoKax bepeMeHHOCTMW, BEPOATHO, ONOCPEOBAHHO BAMAIOT Ha UHBA3WI0 3HAOMETPUA
npwv peTporpagHor MeHcTpyauuu 1 GopMupoBaHue boneBoro cMHApoMa Npu 3HaoMeTpuo3e. OfHaKo nuTepaTypHble faH-
Hble 06 MHCYNMHONOA06HOM (aKTOpe PoCTa U UHCYNIMHE B 3HOOMETPUM U SHAOMETPUOMIHBIX FETEPOTONUAX Y NALMEHTOK
C Hapy*HbIM FEHUTANIbHBIM SHAOMETPMO30M HEMHOMOUYMCIEHHBI U MPOTUBOPEUMBI.

Llene — wn3y4nTb ponb CUCTEMBI MHCYNIMHA WU MHCYNMHONoJobHOro daKTopa pocTa 1 B maToreHese HapyHOro reHu-
TanbHOro 3HAOMETPUO3a.

Mamepuanel u Memodel. [IpoBefeHO NonepeyHoe MUccneoBaHKe, BKKOYaBLLEE U3YUeHWe YrieBogHoro obmena (rnio-
KO30TONEPaHTHbIN TeCT), onpefeneHne YpoBHel MHcynuHonofobHoro gaktopa pocta 1, MHCYyNMHA M NONOBLIX FOPMOHOB
B CbIBOPOTKE KPOBU M MMMYHOrUCTOXMMUYECKMIA aHaNWU3 OMepaLyuoHHOro MaTepyana, Nofly4eHHOro OT MEHLLMH B NpOSu-
depaTuBHyIo hasy MEHCTPYanbHOrO LMKMA: NaUMEHTOK C S3HAOMETPMO30M (SHLOMETPUM U SHAOMETPUOMAHLIE FETEPOTONKM)
1 6e3 3HOOMeTpMO3a (3HAOMETpMIA). MaTepuan oKpaluMBany ANA BbiABNEHUA 3KCNPECCMM PeLenTopoB MHCYNMHA M UHCY-
nuHonoaobHoro ¢aktopa pocTa 1. 3aTeM BbIYUCNANM OTHOCUTENBHYIO MNOLLAAL U ONTUYECKYIO NAOTHOCTb SKCMPECcCUM pe-
LLenTopoB M C MOMOLLbI0 CTAaTUCTUYECKOr0 aHanM3a U3yvanm pasnuumA OaHHbIX NOKa3aTeNier Mexay rpynnamu.

Pe3synomamel. beinv npoaHanuaupoBaHbl pesynbTathl 06cnefoBaHna 131 naumeHTKU. HeHLWMHBI BbIn CONOCTaBUMBI
Mo BO3PacTy U BECO-POCTOBbIM xapakTepuctukam: 101 6onbHAA ¢ HapyKHBIM FEHMTaNbHBIM 3HAOMETPUo30M U 30 HKeH-
LWUMH KOHTPOMbHOW rpynnbl. YrneBoAHbIA 06MeH XapaKTepu30BacA MOBbILEHWEM YPOBHA CTUMYNMPOBAHHOIO WMHCYNMHA
B 2,1 pasa y NaUMeHTOK C HapyKHbIM FEHUTaNbHBIM 3HAOMETPMO30M N0 CPABHEHMIO C FEHLUMHAMM KOHTPOLHOW FPYnMbl.
YpoBeHb MHCYNMHOMogo6Horo ¢akTopa pocta 1 B KpoBM B MCCNeyeMbIX rpynnax He oTanyanca. MonyyeHbl CTaTUCTUYECKU
3HauMMbIe OT/IMUMA B KCMPECCUM PELIENTOPOB MEeAY rpynnamu. B 3HAOMETPUM NaLMEHTOK C HapyHHBIM MeHWUTaNbHbIM
3H[OMETPMO30M ONTUYECKAA MNIOTHOCTb PELIENTOPOB MHCYNMHA bbina cHukeHa (p = 0,007), a ypoBeHb 3Kcnpeccuu pelien-
TOPOB MHCYNNHONOA06HOMO PaKTopa pocTa | bbil NOBLILLEH MO CPABHEHUIO C SHAOMETPUEM MALMEHTOK KOHTPOSIbHOW rpyn-
nbl (p = 0,002). Mpu oLeHKe 3KCMpeccum peLenTopoB MHCYNNHA MeAMaHHbIE 3HAYEHUA B HOOMETPUOUAHBIX MEeTePOTONMUAX
BbINM CHUMKEHBI MO CPABHEHUIO C 3HOOMETPMEM KOHTpOnbHoW rpynnbl (p < 0,001). 3Kcnpeccma peLenTopoB MHCYMHOMO-
pobHoro daktopa pocta 1 B oyarax 3HAOMETPMO3a Obifia CHUMEHA MO CPABHEHMIO C 3HOOMETPUEM 3ITUX e MaLMeHTOK
(p < 0,001).

3aknoyeHue. Pe3ynbTaThl UCCNE[OBAHWA YKa3bIBAIOT HA HaNMUMe 3HAYMMbIX 0COBEHHOCTEW B GYHKLIMOHMPOBaHUM CU-
CTEMbI MHCYNWH/MHCYNMHONOA06HBIA dakTop pocTa 1y 60MbHBIX HapYMKHBIM FeHUTaNbHbIM 3HLOMETPMO30M, B TOM YuCne
Ha NOBbILLEHWE YPOBHA CTUMYNMPOBAHHOIO UHCYNINHA, OTHOCUTENBHYIO MHCYNIMHOPE3NCTEHTHOCTb SHOOMETPUA 3@ CYET CHU-
}KEHWA IKCMPECCUM PELLENTOPOB K MHCYIVHY U YBENWYEHWE B IHAOMETPUM PELLENTOPOB K MHCYNMHOMOA06HOMY daKTopy
pocta 1 — MOLLHOMY pocTOBOMY (aKTopy.

KnioueBble cnoBa: 3HOOMETPMO3; WMHCYNUH; PeLenTopbl MHCYNMHA; PeLenTopbl MHCYIMHonogobHoro daktopa pocta 1;
MMMYHOrUCTOXUMMA.
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