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of the rnost pressing challenges in
morbidity in wonren of reproductive

age widely varies and according to different authon- it ntakes
up 7-50% rvith a steady increase in this patholcgr in recenr
years.{r'rl Despite a large number of papers on endometriosis
diagnostics and h-eahnent, many pathogenic aspecis of these
ploblems have remained open, rvhile in ahnost 50oo patients
after different treatments, there is a relapse and a i:rther
progression of the disease.tasl

There are several basic theories of endometriosis- including
the basic theories of the epithelial metaplasia developmenr
influenced by honnonal disorders. inflammation- trauma.
and other mechanical effects rvith a srouth of the

'ffiw'g€snecoloev. Its,t . *
;:::l.l:r ',
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endometriosis-like tissue, and the violation that occurs with

abnormal embryogenesis lernains in the Mu).|erian duct'i6J1

In endometriosis diagnostics, it is traditional to apply

ultrasonography, morphol ogic, ancl laparoscopic methods,ls'r01

In spite of an informative value of these diagnostic methods,

they have not beetr already sufficient to evaluate

etiopathogenetic mechanisms of endometriosis. ln recetrt

years. experts have been focrtsed on the role of oxidative

stress (OS) in the pathogenesis of endometriosis, which is

a consequence of atr imbalance befw'een the production of
inflammatory ntediators and the systell'! to neutralize them.

This OS provides the conditions for the pelvic peritoneal

inflarnmation. which occurs iu the case of endometriosis.[r-r4]

'fhe increased growth in heterotopic endomefrium may be

$ au. to increased levels of lipid peroxidation products in the' 
pelitoneal fluid and cytokine derivatives. At the same time,

in mesothelium, there are conditions, under rvhich the selt'-

cleaning system fails to dispose of "the meuslrual material"

that causes failed antioxidant defense mechanisms and the

development of the OS.lr5-r7l Thlts, in a valiety of ways, the

OS may break the cell biology and conti ibute significantly to
the lristogenesis of endometriosis genitalis (EG), but many

mechanisms of this efTect have ternain uuknolvn.

MATERIALS AND IVIETHODS

A total of 104 women of reprodr-rctive age were an object

of research. divided into the cotrtt'ol and clinicitl groups. The

control gror-rp consisted o1'20 healthy wonen. The clinical
groups consisted of 84 ivomerr. of these, tlrere were 3 8 women

n,ith adenomyosis (1" ciinjcal group), and 46 women had EG

extema (2"d clinical group). The age of women surveyed in

the groups lrad no significant differences and was as ibllows:
ln the cotitrol group. 28.2 t 3 4 years; in tire 1" clinicai group,

31 .4 + 4.1 years; in the 2"d clinical group, 33,2 * 4.5 years.

All exarninecl wonen livecl in the Kyrgyz. Republic (Bishkek,

the Chuy Province). ln the lesetrlc[r tirne, wonlen gave their
priol consent lor diagnostic nreasr.rres. EC diaglrosis ivas

verilied with cljnical finclings, Llltlasouncl examinations of
pelvic organs, hysteroscopies. and dtagnosiic laparoscopies.

There were the fbllolvir-rg seleclion criteria fbr the observed

wemen to include thern in the control grollp or exclude

{iorn it: No inflammatory diseases in fetnale reproductive

organs at the tinte of exarnination; r'egular menstrttal cycle;

no clinically significaut signs of ertragenital diseases. The

selection clitelia fbr the clinical groups \yere as follows:

Previously established lhe cliagnosis of EG; EG diagnosed by

laparoscopy, ultrasouud. arnd ltysteroscop;, methods; not more

Ihan one sLilfeled sllfgery on tlte pelvic and abclominal cavity

ofgans. There wele the fbllowing critelia to exclude women

fi'or:r clinicaI gfoups: Obvior-ls ltortuone inibaIance; adhesions

in the pelvis in conrbination lvitlr horrnone imbalance.

Infl ammation mediators for endometriosis

The diagnostic techniques were as follows:

' Detection of \ipid peroxidationptoducts in
with the spectrophotometric methodl8]

. Detection of total antioxidant status in blood

the biochem igal methodttel
. Detection of catalase activity in blood plasma

spectrophotom etri c methodt2ol

Detection of medium molecular peptide (MMP)

blood plasma with the spectrophotometric
Erythrocyte membranes (shadows) were obtai

the biochem ical ni ethodl2rl
. Detection of cytokine level in blood p

I beta (IL- I F), 4, 6 with the en41me i
method using sets produced bY

(Russia).

The findings were processed with the method of
statistics using Microsoft Excel, MS Windovs

Statistik 6.0 software spreadsheets. The acanracy

P = 95%orP < 0.05, if P = 99%orP< 0.01, andifP:
or P < 0.001.

The researcli lvas made in accordance with dre Dec

of Helsinki.

RESULTS

As the research shows Table l, women &om the l"
group compared to the data from the control grouphad

intensification in Iipid peroxidation, manifested in an i

in tlie level of neuffal lipids (P < 0.01),lipid
(P < 0.001), dienketons (P < 0.001), respectively, a

of the oxidation index in blood plasma (P < 0-01), whi

a value iaying of a ratio between lipid hydroper-oxides

neutral lipids. ln the 2nd clinical group, in exacerbation

there was a tendency toward further intensification in
peroxidation products' processes compared to control

Thus, with a significant increase in the neubal lipids
(P < 0'01), a concentration oflipid hydroperoxides

nrore thart 6 tinres (P < 0.001), wltereas dienketons

10 times (1' < 0.00 l), a valrte of oxidation index r

4 times (P < 0.001) and is preferably associated rvi

largel concentlation of lipid hydloperoxides compared

neutral lipids. Compared with the data of r*'omen from

l" clinical groi.rp, there is a verifiable increase in leve

lipid hydroperoxides, dienl<etons, oxidation index (P < 0

and a decrease in neutral lipids (P < 0.05).

hi a parallel way to change to lipid peroxidation

intensify, there is a clrange to the activity of the antiox

protection system (1'able 2). Thus, in the 1" clinical
in exacerbation time compared to the data from the co

grourp, there is a significant reductiotr in totalAS (P < 0.01)

catalase actlvity (P < 0.05), whereas the MMP co

sJightly bLrr velifiably increases (P < 0.05). In the 2'd clini
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Statistical values Tcst parameters
Neutral lipids,

ODuimL
Lipid hydropcroxides,

ODu/mL
Dierrketons,

ODuimL
Oridation

index

-j.. tnlcal (r=40)

i\.1*rn

N4*rn

]",,

IVl+nl

il

P

I .3 74*0. 143

2.93+0.21

<0.01

2 123*0 ?72

.<001

<0.0 
-{

5.537+0.083

2.7 13+A 37 |

<0.001

3.:l l{0 29 I

.:0 00 l

<0 05

0.066*0.0 I 1

0 42 1+0 089

<0.00 I

U -J=U 1r'

::.)...
<: i:

,um:nined

fttrBen

Statistica I

valu es

Test paranreters

TAS, Yo Catalnse, Ml\,ip, U
mkat/l

ln elldometrioid focuses and adjace:rr :iss:j3s. ..,.:..::.. ..,.::: :
dissem inatiorl of endom etrioid focuses .,,. ::.t :.-. : -: 

-:.:: :3-*:.
involved in the in{'lantntation pioc3ss i:: .;:... i: .::.:. ::-:s=s
a drop in oxygen tension and prcl::ss: . = ::.. _-: .-....: :,.:::.
For EG, a continuously progressir e :.i::a -:-:: :t=_,.::-_::-::
(endornetrial cells^ menstrual clebr.is. .:.. .:_- _ :.. :::. :, : . . ;: i
to 3ciivation in urflarnrnation mec:a,::s : . _-.: .::.: :.::-:e.
rvhile the endometrial tissue starts its a:::.. 3 :.:::l: --:t:--: ::a:
causes more lntensive fr.ee-radical ori;::.::: :::r:::=:

'{.t
i-..<-:ii:iji: M*rn

VI+rl

Pr.,

.i\,1*rn

P,-,

25 l*0.97 22 35+,1.03 0 221*0 028

16.6+0 84 15 9*0 9i 0 286+0.024

<0 01 <0.05 <0.05

l4 5+0.67 14.2+0 87 0 29410.03 i

<00l <001

>0 05 >0 05

<0.05

>0 05
I{,S: Iotal antioxidant status; VIVIp: Vlecliunt rnolecular peptLde

, li.-,j,; g:=; cf women. at this tinre. ther-e is alrnost tire sanre
: i:!-

i .:., s.=-=.v to\var.d a ahange to the antioxicjant protection

, ;,i t'1u's functior.r, like in the I', clinical groLrp. Herewith,

; j,ii .' 
":Er:]-*r betr,veen clinical groLlps do not face significant'.ii1,.,, *it*ra* (P > 0.05).

'lij::i''rii:

r.:,;.*
i rl .^r* i:nned c),rokine Il.-10, IL_4. and lL_6 values in blood' i',; Fr:a in rvornen with EG revealed (Table 3) that in tlie
jit-, {";:-:::ical 

-qt'otlp, in IL values, there had been a significant
,_-,i,.. :.-ir*:::.e of IL-1B (p < 0 0l) and IL-6 (p < 0,00 I) in blood, as

-;:,,- ==t - a sliglrt bLrt verifiable decrease in It,-4 (p < 0.05). In

,.,i,...*= 
.-'ciinical grollp, \\/e have observed the same picture of

,, -.1 -::rics for changes to IL concentration lil<e the 1,, clinical
,;:t.tt :fr-+, *,ith respect to contr-ol i,alLres (p < 0 001_p < 0 05)
iii,,,, ;:,.:ric-arison rvith the clata fr.om the l', clirr.ical g, oup, ,r:.
i;:, :r:r'.*-,'e the higher.concenir.atjon uf Il _6 i1,- 0 011, rr,her.cas
.rj'. ,x*s of IL-IB and IL-4 do not dernonstr.ate significant
,ilj1,' 

'fi=ng3s (P > 0 05) As tlte presentecl data shorv, the greatest
iir"' . *r.:ga to cytolcine values are in the level of IL_6, which for
iii I en:i.'mvosis erceeds the cotrtr'l vair-re g times and fbr EG
;fi:]:;.-s'5gtr* I I tinres.
:,i.i :.

Changes to the cl,tokine systent acii\.r ::. -:.: :._. ::cqress
evidence that along with a dysreeula::;:. ,_-- :::.::tiative
processes and di ff'erenti ati on of the irri:.,:.-. : : : ;-_: =:::.: cells,
the inflarnntation activation takes :..,.--:. .:" :..-.:-::ar. a
(levclop111.',r, of,.tr. rcrrte inJlrrrl: l:. .r :.. _ :. . .:.::::::ce
be[r,e err pro-tirflainntatoi-v ar;tc] :,:r::- .- -.- - - .- 

_ - ,..::,i::es
scerningll lead 'i, arr ilrir.ets+ ,:l ::.:;:- j .. - _ -:.: t::ent
o'f' e'dornetri oicl focr_rses. A cl ispa:::.. i 

=:_,. :: :. 
--.:l::- ::-.r:io'

renrission and capabilities of the ::::.::..: : .,..::*.. :s rr.ell
as monocytes'endotoxin toieranc:. l:= : =:r:.:.::s :.cr iis
development.

Together witli irorrnones and re..::::--.:.:.:..-:-::.,-.. :a..:ines
ntake a basts for tlre lrrrqLriqr i:':..:..-. : _. . _ 

. -: ...:... ir
il nrulticellUlar vfJiilt;s|t ;oit.:-t'.. :....- rr r:.. .. - .._.-,-i

regeneration. Activatron oi ;:-;-.:.:._:- -.,,,_ - ._..-."-_:s ::
the case of endornetriosis p:or:;:_ ;.t_: __ .;:. -:_ j:j _--=ji
migration into the endometriurn aii : ::.=,. 

= ., - .,,:l::,-.::::::
nediatots tl.rat ale derivatives o: _::^:. ::_:.. : - - : - =^
andthromboxanes. At the same r:::.- -: -.a- ,- ,: =,.=:. _.*
account that endontetriosis deve jo::::3:_: .: :, : : _,--,.. . :.. _:..
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Examined
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Statistica I

values
Test pararneters

IL-lB, ll-4, pglmL IL-6, pg/ml
pglmL

Infl arnmation mediators for

8. Adamyan LV, Gasparyan SA. Genital
View on lssue. Stavropol: SSMA;2002.

9. Kira EF, Tsvelev YU. Endometrioid diseass
Guide for Doctors. Moscow: Literature; 200E. '

t0. Leyland N, Casper R, Laberge P, Singh SS
diagnosis and managelnent. Clin Pract Guidel. 2{)

ll. Abramchenko VV. Free-radical oxidation ..d
birth. Antioxidants and Antihypoxants in
Petersburg: OEAA Press; 2001. p. 306-l l.

12. Menshikova EB, Lankin VZ, Zenkov NK
Krugovih NF, Trufakin VA. Oxidative Stress:

Antioxidants. Moscos,: \\brd: 2006.
13. Khorrarn O, Lessey BA. Alteratiors h

eudometrial endotheiial nitric oxide svnthase d
beta(3) integrin in *,'omen rvith endomeriosir
2002;7 8(a):860-4.

14. Liu Y, Luo L, ZhaoH. Levels of lipidperoxidesd
dismutase in peritoneal fluid of patiens witl
J Tongji Med Unir,. 2Q0l;21(2):16G7-

15. Kao SH, Huang HC, Hsieh RH, Chen SC,Tsai!{q
Oxidative damase and n.ritochondrid Dl{A
endometriosis. Ann N Y Acad Sci. 2fi)5;10,12:lE6'41-

16. Jackson LW, Schisterman EF. De,l'-Ra L
Alrnstlong D. Oxidative stress and

Reprod. 2Q0 5 ;20 (7 ) :20 1 4-?0.
17. Sun Y. F|ee ladicals, antioxidant enzymeg and

Free Radic Biol Med. 1990;8(6):583-9-
i8. Gavrilov VB, Mishkorudnaya MI.

of lipid hydro peroxides in blood plasma Lab Sci. I
19. Ananenko AA, Pirkhovskaya IV, Spector EV 'l'!

I-esina GI. Value oi'l,ipids and Specifics of tbeir

as a Standard ValLre and in Children tith
Research Papers of Moscorv Scientific Research i
Pediatrics and Pediatric Surgery. Vol. 5. 1977. p- 83-9-

20. I(oroliuk MA, lvanova LI, Mayorova lP,

Maiorova VE. Method to count catalrce acriviry'.

1988;l:16-8.
21. Gabrielyan NI, Lipatova Vl. Experiencc of use oi

molecule index in blood tbr diagnostics ofneSuolog 6
in ohildlen. Lab Sci. 1984;l:13840.

22. Steck TL, Kant JA. Preparation of impo-meable
inside-out vesicles tiom human eDdtroqlre
lvlethods Enzymol. 1974;i I (3):172-80-

Control M+m
(n=20)

l"rclinical lv[+m
(r=3 8)

Ir.,

2"r clinical iVlinr
(n=46)

Pr_,

I 71+0 ll I 56a0.147

5 64+0.336 0.946+0.091

<0.i,,1 I .:r).()i

6.43n0.178 07{J9*0.082

<0.01 <0 05

>0.05 >0.05

because of prolii'eration in endometrial tissue ceils but also
due to a disorder in rnechanisms of their programed death,

apoptosis, rvhere the cytokine system plays an important role.

CONCLUSION

Due to unclear mechanisms in its development, EG is

problematic in its respond to freatment, rvhile a contribution
of OS into tlre pathophysiological basis of the disease is

highly leasonable. Conponents ol' menstrual blood are

triggers for OS. With failed mechanisrns in the cleansing
systenr, the maclophage feaction gets stronger followecl by a

release ofcytokines.
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