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The biochemical and structural characteristic of biological liquids (serum of the blood, endometrial lavages 
and menstrual blood) at infl ammatory diseases, benign and malignant adnexal tumors is given in the article. The 
results of work are a substantiation for clinical application of a method of wedge-shaped anhydratation of biological 
liquids and fi nding in them the markers of oxidation stress – the carbonyl proteins with the purpose to increase the ef-
fi ciency of early diagnostics of infl ammatory adnexal diseases, benign and malignant ovarian tumors. The evaluation 
of structural features of morphological picture of endometrial lavages and menstrual fl uid, as well as the showing 
the level of protein and lipid peroxide modifi cation markers allow to reveal with the help of the given approach the 
forming tendencies of adnexal pathology at the preclinical stage.
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In thirteen years an age-old anniversary 
of PAP-test, an effective and simple in usage 
method of revealing precancer and early car-
cinoma of uterine cervix, so called in honour 
of its creator, a Greek scientist Georgios Papa-
nikolau, will be celebrated. Since 1943 the test 
has saved lots of women’s lives and it would 
have saved more if the innovation, suggested 
by doctor Papanikolau in 1928, had been ob-
jectively and in good time evaluated by doc-
tor’s community instead of exposing to tradi-
tionally durable scepticism.

Nowadays the problem of screening pre-
cancerous and cancerous diseases of uterine 
body and appendages, which are increasing in 
population, is still unsolved. What do we know 
about it? Do we use the given diagnostic op-
portunities for preserving reproductive health 
and lives of our patients? It is the necessity of 
regular prophylactic measures, in the aspect of 
forming the considered diseases, that consists 
in high chances of their elimination just when 
they are early revealed. 

As it is known, the problem of intensifi ca-
tion and optimization of pre-hospital diagnos-
tics largely determines the success of treatment 
and is one of its most important items. It is this 
approach that gives an opportunity for effective, 
preserving organs, treatment and thus at most 
saves reproductive abilities of women. It won’t 
be an exaggeration to say that early and, further-
more, differential diagnosing diseases of inner 
genitalia remains one of the most complicated 
problems of gynecology. It gains peculiar sig-
nifi cance while forming the concept of reveal-
ing precancer, early forms of endometrial cancer 
and cancer of uterine appendages, when there 
are no symptoms or they are very scarce and 
sizes of pathological tumors are minimal, and 
are not spread on other organs (as it is known, in 
such cases, treatment is more sparing and effec-
tive, and maximally favourable). WHO experts 
opinion of the absence of reliable screening pro-
grams of precancerous and cancerous pathology 

of uterine body (endometrial cancer) and ap-
pendages should be also mentioned.

And, meanwhile, statistical data of Russian 
and foreign scientists convincingly testify not 
only steady increase of sick rate, but also ‟re-
juvenation” of patients with benign and malig-
nant hormone-dependent tumors of reproduc-
tive organs. This fact is explained not only by 
increase of an average life span, but also by the 
essential increase in population of such ‟dis-
eases of civilization” as adiposity, anovulation, 
chronic hyperestrogenia, infertility, infl amma-
tory diseases of uterine and appendages, and 
also by repeated ‟aggressive” obstetrical and 
gynecological manipulations [1, 2, 3]. That is 
why the necessity of forming a new approach 
to ‟active search” for patients with precancer-
ous and early cancerous diseases of inner geni-
talia should be considered fi rst of all from the 
position of elaborating the new screening test 
as one of the most perspective methods of their 
second prevention [4].

It is known that at cancerous growth mito-
chondrial oxygenation is forced out by glycol-
ysis, more primitive way of energy supply. It is 
accompanied by active oxygen forms and is the 
basis of stimulating free radical oxygenation in 
the organism. During this process a state called 
«the oxydative stress» (OS) is developed and 
results in accumulating the highly toxic combi-
nations leading to morphological disturbances 
of cells and tissues [5, 6, 7].

Free radicals hit all kinds of biological 
macromolecules, furthermore, the most stud-
ied are processes of lipids peroxide oxygen-
ation. However, only active forms of oxygen 
also cause oxygenative destruction of proteins. 
It is considered that in a state of OS lipids are 
not attacked by the active oxygen forms fi rst 
and foremost, but proteins of cells and biologi-
cal fl uids (BF) are. This process may also be 
the basic in structural and functional distur-
bances of the reproductive system organs, in-
cluding the development of precancerous and 
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cancerous transformation of endometrial and 
ovarian tissues. However, it needs a consider-
able amount of pathologic deformation of mo-
lecular ingredients of a cell and, consequently, 
a prolonged time interval, in the fi nal stage 
of which traditional cytologic and histologic 
methods of research are already available. In it 
lies one of the reasons of the displacement of 
the forming clinical picture and, consequently, 
the initiation of diagnostic measures of the dis-
ease for a later period.

It is important to note that structural chang-
es of endometrium (E), as a hormone-depen-
dent tissue, largely depend on the functional 
condition of ovaria. It is the endometrial tissue 
that reacts most sensitively upon the changes 
of homeostasis of the reproductive system or-
gans, also including functional disturbances 
while forming tumors of gonades. According 
to it, we should point out the ability of a num-
ber of enzymes and their isoforms to accumu-
late during hyperplastic processes and cancer 
of endometrium in the apical parts of glandular 
cells, and then to secrete into the endometrial 
secretion [8]. It should be noted that besides 
blood and fragments of sloughing endometrial 
tissue, endometrial and endocervical secre-
tion is also included into menstrual fl uid (MF). 
By the drawn analogy the OS markers, among 
which the earliest is the carbonyl group of pro-
teins (CGP), may also be found with the help of 
simple methods in MF and endometrial lavages 
(EL) of examined patients long before appear-
ing manifesting symptoms of the disease.

Choosing MF (and EL), as an object of re-
search, is explained not only by scientifi c curi-
osity (because they are poorly studied!), but also 
by the fact that once a month this BF in enough 
volume for examining (from 10 to 80 ml in 
healthy women) is spontaneously secreted from 
the uterine cavity and can be collected by pa-
tients themselves (into sanitary napkins or spe-
cial caps) for the laboratory examination. 

Traditionally morphological research in 
medicine is mainly concentrated on tissues and 
cellular elements whilst structural peculiarities 
of BF remain poorly studied. In this respect mi-
croscopy of the structures of a dry drop (facies), 
forming in BF when it turns into a solid state 
as a result of dehydration, is long-range. This 
new scientifi c trend was called «morphology 
of BF» [2]. The essence of the new method of 
diagnostics is in the fact that normally the mi-
croscopic picture of the examined drop of BF 
has more or less homogeneous structure and 
by slight infl uence of different damaging fac-
tors (oxidizing, toxic) the hydrate membranes 
of proteins change, and processes of molecular 
aggregation start. 

In professors V.N. Shabalina and S.N. Sha-
tohina opinion (1995, 2007), facies (F) is 

a structural portrait of molecular correlation in 
BF which allows to put deep microprocesses 
on the macrolevel. A microscopic picture of F 
has structures which are characteristic for every 
kind of human BF, connected with peculiarities 
of physiologic and pathologic processes action 
in the organism.

Using technologies of the morphological 
analysis «Lithos-system» [10] one can observe 
even the earliest pathologic changes of mo-
lecular structures immediately, without «incu-
bation period», which is necessary at cellular, 
organic and/or systemic levels. Therefore, the 
morphologic analysis of BF gives an opportu-
nity for the earliest diagnostics of the develop-
ing pathologic process. 

We offer a quantitative content analysis of 
the OS markers with a simultaneous defi ning 
structural microscopic peculiarities of the solid 
phase of MF and EL as a new diagnostic (and 
prognostic) approach to evaluating the state of 
inner genitalia in women of reproductive and 
(especially) perimenopausal ages.

The inner anatomical localization, com-
plexity of the microscopic structures of neo-
plasms of the female gonades, indistinct bor-
ders between the neoplasms of a different 
maturation degree and diversity of their combi-
nations – all these complicate the early reveal-
ing of ovarian tumors (OT) and hinder rational 
planning for patients treatment.

As it was already told, E tissue is extremely 
sensitive to the homeostatic changes of the re-
productive system organs also including the in-
crease of the OS markers content in EL, in par-
ticular, CGP by forming OT. Thus, according to 
D.L. Ovodenko et al. (2008), women from the 
control group with the normal ovarian structure 
had 0–1,9 (0,9 ± 0,14) nmol/mg. While increas-
ing the index up to 2,0–3,5 (2,8 ± 0,28) nmol/mg 
in the majority of cases there were re-
vealed benign tumors (p < 0,05) and at 
3,6–4,9 (4,8 ± 0,25) nmol/mg – malignant OT 
(p < 0,01). 

The CGP content in the MF of the patients 
with the benign ovarian tumors (BOT) was 
higher than the patients with chronic infl amma-
tory processes of uterine appendages (CIPUA) 
and those from the control group had (p < 0,01).

The microscopic picture of F of EL in the 
women from the control group was character-
ized by sharply shaped zone borders. In the 
majority of cases there were two zones – pe-
ripheral with radial cracks and central, contain-
ing crystals of salts, more rarely – straight ra-
dial cracks as a prolongation of the peripheral 
zone cracks (Fig. 1). Besides that, in 24,8 % of 
the cases in F of EL of the women from this 
group appeared the third intermediate zone, lo-
cated between the two above mentioned zones, 
containing three-rayed cracks. 
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Fig. 1. Facies of endometrial lavage of reference group patient (×10) 
а – peripheral zone with radial cracks; b – salt area

In the patients with CIPUA and during the 
aggravation of the process, the area sizes of 
three-rayed and radial cracks didn’t reliably 
differ from the analogous indexes of the wom-
en from the control group. However, in these 
cases «tongue» structures (markers of infl am-
mation), «twirls» and wisp blocks (markers of 
hypoxia) appeared in the picture of F. 

F of EL in the patients with benign ovarian 
tumors and ovarian cancer were rather different 
in their structure from those, which the women 
from the control group had. Facies zones of EL 
remained in the patients with benign ovarian 
tumors of all age groups, moreover, in 68,4 % 
of cases they have already had the zone with 
three-rayed cracks (Fig. 2). 

In those patients, who had ovarian can-
cer, the area of the three-rayed cracks zone 

on the surface of F markedly enlarged up to 
2,2 ± 0,10 mm2 (Fig. 3), being reliably dif-
ferent from the same in the control group 
(p < 0,01) and in the group of patients with 
benign ovarian tumors (p < 0,05). The area 
of the peripheral zone with radial cracks was 
6,1 ± 0,42 mm2 and in size it wasn’t different 
from that, which the women from the control 
group had [11].

The obtained results testify that the micro-
scopic picture of F of EL and MF has clear and 
distinctive peculiarities in patients with benign, 
frontier and malignant ovarian tumors. Includ-
ing methods of structural and biochemical anal-
ysis of EL and MF into a diagnostic complex in 
the patients from “risk groups” of the OT devel-
opment will allow to increase sensibility and to 
rise specifi city of the research [12] .

Fig.2. Facies of endometrial lavage of patient with benign OT, (×10)
а – peripheral zone with radial cracks; b – three-beam cracks
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Fig. 3. Facies of endometrial lavage of patient with malignant OT, (×10)
a – peripheral zone with radial cracks; b – three-beam cracks

An important advantage of the offered 
method of diagnostics is noninvasive and 
autraumatic collecting of the researched 
material, the possibility of multiple repeat-
ing the research in antenatal clinics, mak-
ing analysis in laboratories of Health insti-
tutions. The obtained results confirm the 
possibility of revealing ovarian cancer at 
early stages of its development when organ-
preserving surgery becomes the most realis-
tic and, thus preserving reproductive health 
of women.
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