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Experience of measuring glutathione peroxidase
activity in surgically induced endometrial-like
lesions in rats
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BACKGROUND: Endometriosis is known to be linked with altered activities of antioxidant enzymes and with their gene
polymorphisms. Progestins are known to induce glutathione peroxidase activity in the endometrium and promote reduction
of endometrial lesions. It could be useful to estimate the correlation between the activity of glutathione peroxidase within
endometrial lesions and their degree of reduction.

AIM: The present study was aimed at estimating glutathione peroxidase activity in surgically induced endometrial-like
lesions of different degree of reduction in rat model of endometriosis.

MATERIALS AND METHODS: The method for determining glutathione peroxidase activity using hydrogen peroxide as
a substrate and 5,5’-dithiobis(2-nitrobenzoic acid) for estimation of residual reduced glutathione was applied for quantitative
analysis of the enzyme activity in endometriotic foci, surgically induced in female Wistar rats. An assay of glutathione peroxi-
dase activity in tissue homogenates was performed at 37°C in a reaction medium containing Tris-HCl buffer supplemented
with tetrasodium ethylenediaminetetraacetate and sodium azide (pH 8.5) in the presence of 0.55 mM reduced glutathione and
0.192 mM hydrogen peroxide. Before adding trichloroacetic acid, 40-second incubation was used. The correlation between the
specific activity of the enzyme and protein amount in endometriotic foci was estimated.

RESULTS: In a rat model of endometriosis, there was a high, well-determined glutathione peroxidase activity in endome-
triotic foci. For the same endometriotic tissue sample, the enzymatic activity was proportional to the amount of protein in the
reaction mixture. The range of specific glutathione peroxidase activity was 2.43-6.45 micromoles of consumed glutathione
per minute per milligram of protein (n = 7). In most reduced endometriotic foci (with the minimum amount of endometriotic
tissue), the highest specific activity of glutathione peroxidase was found (the Spearman’s rho of —0.93 with p = 0.0067).

CONCLUSIONS: The method for determining glutathione peroxidase activity using hydrogen peroxide and 5,5'-dithiobis-
(2-nitrobenzoic acid) is convenient for working with the endometriotic tissue in a rat model of endometriosis. We can accept,
with p < 0.01, that weight of endometriotic foci is negatively linked with specific glutathione peroxidase activity within their
tissue. The results are analogous to the previously obtained data on catalase activity and suggest the involvement of both
antioxidant enzymes in reduction of endometrial lesions.
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AKTUBHOCTb ryTaTuoHNepoKcuaasbl
B 3HAOMETPUOUAHDIX oYarax nNpu XupypruieckomM
MoAeJ/iuposaHUu IHAOMEeTpUoO3a
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AxkmyanbHocme. V13BeCTHa CBA3b MeXAY NOAMMOPGU3MaMM FeHOB, KOOUPYIOLLMX aHTUOKCUAAHTHBIE GepMEHTbI, U3Me-
HEHUAMM aKTUBHOCTEN KaTanasbl U rNyTaTMOHNEPOKCMAA3bI B TKAHW IHAOMETPUA U Pa3BUTUEM 3HOOMETpUO3a. HekoTopble
dopMbI FNyTaTUOHNEPOKCMAA3bl aKTUBMPYIOTCA rectareHamu. B To e BpemA rectareHbl 3gdeKTMBHbI B 0becneyeHnm pe-
rpecca sHAOMETPUOMAHbIX 04aroB. [peAcTaBNAET UHTEPEC OLEHKA CBA3M FNYTaTUOHMEPOKCMAA3HOW aKTUBHOCTU B 3HAO-
METPMOMHBIX 04arax Co CTeMeHblo UX perpecca.

Llenb — npoaHanM3npoBaTh aKTUBHOCTb FyTaTUOHMNEPOKCMAA3bl B CMOAENMPOBAHHBIX SHAOMETPUOAHBIX 04arax, uMme-
IOLLIMX pa3Hylo CTeneHb perpecca.

Mamepuanel u Memodel. MeTo, onpefeneHna rNyTaTUOHNEPOKCMOA3HOM aKTUBHOCTM C UCMO/b30BaHWEM NEPOKCH-
[a BOAOpOJa B KayecTBe cybcTpata U 5,5'-ANTNOBUC(2-HUTPOOEH30MHOM KUCNOTLI) 4N1A OLEHKKU YObINM BOCCTAHOB/IEHHOM
$opMbl rIyTaTMOHA NPUMEHEH ANA KONIMYECTBEHHOM OLEHKM aKTUBHOCTW (epMeHTa B 3HLOMETPUOAHbIX 04arax, CMoJenu-
POBaHHbIX Y NabopaTopHbIX Kpbic uHUM Buctap. OnpegeneHve NpoBoaMAM B roMoreHatax TkaHu npu 37 °C B peaKLMoH-
HoW cpefe Ha ocHoe Tpuc-HCl-6ydepa ¢ aTuneHanaMmuHTeTpaaLeTaToM U a3mgoM Hatpus (pH 8,5) B npucytcteum 0,55 MM
rnytatmoHa u 0,192 MM nepokcvpa Bogopofa (BpeMs MHKybaumm — 40 c). OueHnBanM Koppenaumio Mexay riyTaTuoH-
NePOKCMAA3HOM aKTUBHOCTBIO M MacCoM 04aroB.

Pesynemamel. [InA 3HOOMETPUOMOHBIX 04aroB, CMOLAENMPOBAHHbIX HA NabopaToOpHbIX Kpbicax, B LENOM XapaKTepeH
BbICOKWMI, XOpOLUO OMpefaeNiAeMblii YpoBeHb rNyTaTUOHMEPOKCMOA3HOM aKTMBHOCTU. BennumHa rnytatMoHnepoKcuaasHoi
aKTMBHOCTM [/1A OQHMX U TEX Xe reTepoTonui NPoNopLUMOHabHa coflepKaHuio ux 6enika B peakLMoHHOM cMecu. [lnana-
30H 3Ha4YeHWUI yOenbHON aKTUBHOCTM FNYTaTMOHNEPOKCMAA3bl B pasHbIX ovarax coctasun 2,43—6,45 MKMonb M3pacxogo-
BaHHOr0 rnyTaTuoHa / MuH Ha 1 Mr 6enka (n = 7). B ovarax, obnapatoLimx MeHbLuen Maccow (cuibHee NoJBepriumxca pe-
rpeccy), perucTpupoBanu 6onee BbICOKYHO IyTaTMOHMNEPOKCUAA3HYI0 aKTUBHOCTb — KOIPOMLMEHT paHroBoi Koppenaumm
CnupMeHa coctasun -0,93 (p = 0,0067).

3aknoyeHue. MeTtoq onpefeneHuA FNyTaTMOHMNEPOKCUA3HOM aKTUBHOCTM C UCMOJIb30BaHMEM MEPOKCMAa BoAOpoaa
un 5,5'-AUTNOBUC(2-HUTPODBEH30MHOM KUCIOTbI) NPUrOAEH ANA PaboTbl C TKaHbIO CMOAENMPOBAHHBLIX 3HAOMETPUOUAHBIX
o4aroB. Yem bonee BbICOKaA aKTUBHOCTb MYTaTMOHMEPOKCMAA3bI B 04arax, TeM, KaK NpaBuio, MeHblue Ux Macca. Pesynb-
TaTbl @HaNOrMYHbl MOyYeHHbIM paHee AaHHBIM MO AKTUBHOCTM KaTanasbl M MO3BOMAKT NPEeAnoNoMUTb BOBJIEYEHHOCTb
060MX aHTUOKCMAAHTHBIX PEPMEHTOB B MeXaHW3M perpecca sHAOMETPUMOMAHBIX 04aroB.

KnioueBble cnosa: 3HOOMETPUO3; KoppenAauua; rnytatMoHnepokcuaasa; d)epMEHT; nepokcma sogopona; MeToa.
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