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2. Pathogenetic substantiation of the use of intermittent cold exposure for the prevention of polycystic ovary
syndrome in an experiment

Pedepar:

1.V npuceprauii npencTaBieHO TEOPETUYHE y3araJbHEHHS Ta BUPILIEHHS aKTyaJbHOI'O HAYKOBOTI'O 3aBIAHHS
Cy4acCHOI KJIiHIi9HOI IaTOQi3i0JI0rii, 110 NoJIIrae y BU3BHa4Y€HHi IaTOT€HETUYHUX MEXaHi3MiB [IEPEPHUBYACTOrO
XOJIOZOBOTO BILJIBY, §IKi JIEXKaTh B OCHOBI ITONIEPEIPKEHHS PO3BUTKY JETiIPOEIiaHIPOCTEPOH-IHAYKOBAaHOTO
CHUHJIPOMY T0JIiKicTO3HUX sieuHUKiB (CITKS). Ynepiue noseneHo, 110 IEpEpUBYACTUI X0JI0J0BUI BIUIUB HA TJi
BBEJICHHS IE€TiAPOENiaHIPOCTEPOHY HOPMali3yBaB IPOIYKIIil0 aKTUBHUX (POPM KUCHIO JIEHKOLIMTAMU Ta
€pUTPOLUTaMU [TepU(PEPUYHOI KPOBi, 3SMEHIIYBAaB iHTEHCHBHICTh €PUIITO3Y Ta rajbMyBaB allONTO3 JEHKOLUTIB,
HOPMAJIi3YIO4H IX )KATTE3IATHICTb. [lepeprnBYacTuil X0J1040BUH BILJIUB HA TJIi BBEIEHHS IETiAPOEiaHIPOCTEPOHY
3abe3nevyyBaB HaJleXXHUI QyHKIIOHAJIBHUAN CTaH aHTMOKCUIAHTHOI CUCTEMY, SIKA IIONepepkKala PO3BUTOK
OKCHJATMBHOIO CTPECY, IOKpallyBaJja JXUTTE3IATHICTD JIEMKOLUTIB Ta €pUTPOLUTIB NeprudepruyHOi KPOBi.

AKTUBHICTb CyNIepOKCUIMCMYTa31 3MeHIIyBasacs MopiBHAHO 3i urypamu 3 CIIKS, npore 3anumianacs 36iyb1IeHO0



MIOPIBHAHO 3 KOHTPOJIEM. BMiCT 1iepyiomia3Miny 3MeH1yBaBCs NOPiBHAHO 31 mypamu 3 CIIKA ta gocaras 3Ha4€HHS
KOHTPOJIBHOTO ITOKa3HMKa. [lepepuBYacTuil X0JI040BUI BIUIUB Ha TJIi BBEIEHHS HETifPOeNiaHApOCTEPOHY
IIOKpalllyBaB [T0Ka3HUKHU BYIJIEBOJHOrO OOMIHY Ta 3MEHIIYBAB IIPOsIBU JucinifeMii. Yepie Bu3HauY€HO
[IO3UTUBHUI €(EKT NEePEPUBYACTOrO X0OJI0L0BOr0 BIUIMBY Ha (DYHKLIOHAJIbHUI CTaH SIEYHUKIB Ta HAJHUPKOBUX
3aJ103. BMicCT y KpOBi ecTpapiosy 36iblryBaBcs opiBHSIHO 3i mypamu 3 CITKSI ta Binnosigas ¢iziosoriuHiil HOpMmi;
IeriipoeniaHpoCcTepoH cyibdaTy, KOPTU30Y 30iIbIyBaBCs IOPiBHSHO 3i mypamu 3 CIIK] Ta 3meHIyBaBcst
IIOPiBHSIHO 3 KOHTPOJIEM; 3arajlbHOTO TECTOCTEPOHY 3MEHIIYyBaBCs NMOPiBHAHO 3i mypamu 3 CIIKSI Ta Bignosinas
(isiosIoriuHiil HOPMI; BiIBHOTO TECTOCTEPOHY 3HMKYBABCsI NOPiBHAHO 3i mypamu 3 CIIKSl Ta koHTpOsieM. Ynepiue
0yJ10 BUSIBJIEHO BiTHOBJIEHHS MOP(OJIOTIYHOTO CTaHY SIEYHNUKIB 32 YMOB [IEPEPUBYACTOrO XOJIOL0BOTO BIIJIMBY, IIPO
1110 CBiAYMIM NOJiOHI 1O IPYNY KOHTPOJIIO BilHOCHA Maca sI€4HUKIB, TOBLIMHA 6i/IKOBOi 000JI0HKU, TUTOMI 06'eMU
¢domikyniB, TUTOMUI 06'€M CTPOMMU; 3HUKHEHHSI KiCT; [10SIBA KOBTUX TiJI; 3MEHIIIE€HA TOBIMHA APy TeKaJIbHUX
KJIITUH TPETUHHUX (POJIiKyIiB opiBHAHO 3i mypamu 3 CIIKS, sgka 3anumanacs 36i7b11eH00 OPiBHSIHO 3
KOHTpOJIEM. YIIeplIe OBELEHO, 0 32 YMOB IIEPEPHBYACTOTO X0OJIOLOBOIO BIUIMBY Ta BBEIEHHS
IerifpoeniaHpoCTEPOHY BiJHOCHA Maca HaJHUPKOBUX 3aJ103 3MEHIIyBasacs NOpiBHAHO 3i mypamu 3 CITKS ta
Bignosigana HopMi. TOBILIMHA KipKOBOi Ta MO3KOBOI pEYOBMH 3MEHIIyBajacs NNOPiBHAHO 3i mypamu 3 CITIKS, npore
MOPIBHSIHO 3 KOHTPOJIEM 3aJIMIIAIACS 3MEHIIEHOI0 TOBIIMHA KipKOBOi pEYOBUHU Ta 36i/IbIIEHOI0 TOBUIMTHA MO3KOBOI
pPe4yOBUHHU. B Iy4KoBiii Ta ciTyacTili 30HaX 3MEHIIYBABCSI CTYIiHb BUPAKEHOCTI aKTUBaLii MOPPOPYHKLIOHATIBHOTO
CTaHy €HJJOKPMHOLUTIB Ta 3HUKAJM iX aJIbT€PATUBHI 3MiHU. TOBIIMHA IyYKOBOI 30HU OyJ1a 30iIbIIEHOIO 3i ypamu 3
CIIK4 Ta 3MeHIIEHOI0 NIOPIBHAHO 3 KOHTPoJieM. TOBIIMHA CiTYAaCTOI 30HU 3MEHIIYBAjIaCs MOPIBHAHO 31 LypaMu 3
CIIKA Ta Binnosigana ¢isiosnoriyHiii HOpMi. Y MO3KOBill peu0oBHHI 3MEHIIYBaJIMCS O3HAKM aKTUBALil
MOpP(}OPYHKIIOHATIBHOTO CTaHy €HLOKPUHOLMTIB OPiBHsIHO 3i mypamu 3 CITKS. BusHaueHo O3UTUBHUI €(PEKT
[I€pepUBYACTOr0 XOJIOLOBOTO BILJIMBY Ha TJli BBE€JIEHHS IEriIpOeNiaHIpOCTEPOHY Ha MOP(POQYHKIIOHANBHU CTaH
SKMPOBOi TKAHUHU. BMICT y KpOBi aiIOHEKTHY HOPMasli3yBaBCsl HA TJIi 301/IbLI€HOTO BMICTY JIETITUHY [TOPiBHSHO 3
KOHTpoJieM Ta mypamu 3 CITKSI. Ynepiue BUsiBJIeHO akTUBALLil0 6ypoi >KUPOBOi TKAHUHU 3 MDKJIONATKOBOI Ai/ISIHKHY,
TpaHchopmalio 6110 XKMPOBOi TKAHWHU B OYPY KMPOBY TKaHMHY 3 aKTHBAlli€l0 OCTaHHLOI y NTapaHedpasbHii
KJIITKOBIMHI; 3MEHIIEHHSI IPOSIBiB XPOHIYHOTO 3aIajleHHs1 y )KUPOBill TKAHMHI Ta BilHOBJIEHHS 6anaHcy Mk M1 ta M2

Makpodaramu.

2. In the dissertation, a theoretical generalization and solution to a topical scientific problem of modern clinical
pathophysiology is presented, which consists in identifying the pathogenetic mechanisms of intermittent cold
exposure that underlie the prevention of the development of dehydroepiandrosterone-induced polycystic ovary
syndrome (PCOS). For the first time, it has been demonstrated that intermittent cold exposure in the background
of dehydroepiandrosterone administration normalized the production of reactive oxygen species by leukocytes
and erythrocytes of peripheral blood, reduced the intensity of eryptosis, and inhibited leukocyte apoptosis,
thereby normalizing their viability. Intermittent cold exposure in the background of dehydroepiandrosterone
administration ensured an adequate functional state of the antioxidant system, which prevented the development
of oxidative stress and improved the viability of peripheral blood leukocytes and erythrocytes. Superoxide
dismutase activity decreased compared with rats with PCOS but remained elevated compared with the control
group. Ceruloplasmin levels decreased compared with rats with PCOS and reached the control values. Intermittent
cold exposure in the background of dehydroepiandrosterone administration improved carbohydrate metabolism
parameters and reduced the manifestations of dyslipidemia. For the first time, a positive effect of intermittent cold
exposure on the functional state of the ovaries and adrenal glands was determined. Blood estradiol levels increased
compared with rats with PCOS and reached physiological norm; dehydroepiandrosterone sulfate and cortisol
levels increased compared with rats with PCOS but decreased compared with the control; total testosterone levels
decreased compared with rats with PCOS and corresponded to physiological norm; free testosterone levels
decreased compared with rats with PCOS and the control group. For the first time, restoration of the ovarian
morphological state under conditions of intermittent cold exposure was revealed, as evidenced by relative ovarian
weight, tunica albuginea thickness, specific volumes of follicles and stroma similar to those of the control group;
disappearance of cysts; appearance of corpora lutea; and a reduced thickness of the thecal cell layer of tertiary



follicles compared with rats with PCOS, which nevertheless remained increased compared with the control. For
the first time, it was proven that under conditions of intermittent cold exposure and dehydroepiandrosterone
administration, the relative adrenal gland weight decreased compared with rats with PCOS and corresponded to
normal values. The thickness of the cortical and medullary layers decreased compared with rats with PCOS;
however, compared with the control, the cortical layer thickness remained reduced and the medullary layer
thickness remained increased. In the zona fasciculata and zona reticularis, the degree of activation of the
morphofunctional state of endocrinocytes decreased and their alterative changes disappeared. The thickness of
the zona fasciculata was increased compared with rats with PCOS and decreased compared with the control. The
thickness of the zona reticularis decreased compared with rats with PCOS and corresponded to physiological
norm. In the medulla, signs of activation of the morphofunctional state of endocrinocytes decreased compared
with rats with PCOS. A positive effect of intermittent cold exposure in the background of dehydroepiandrosterone
administration on the morphofunctional state of adipose tissue was determined. Blood adiponectin levels
normalized against the background of increased leptin levels compared with the control and rats with PCOS. For
the first time, activation of interscapular brown adipose tissue and transformation of white adipose tissue into
brown adipose tissue with activation of the latter in the paranephral tissue were revealed, along with a reduction
in the manifestations of chronic inflammation in adipose tissue and restoration of the balance between M1 and M2
macrophages.
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