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The purpose of the study was to assess the ef-
fectiveness and clinical significance of the use of
spectral analysis of molecular markers for an objec-
tive assessment of the clinical course of chronic en-
dometritis and salpingo-oophoritis.

Materials and methods. The paper presents
survey data of 100 women aged 18-47 years with a
diagnosis of chronic endometritis and chronic salp-
ingo-oophoritis. Laboratory methods of blood tests
were carried out according to the generally accept-
ed methods when patients were admitted for exam-
ination. The assessment of the hormonal status was
carried out using standard kits from the company “Im-
munotec” (Czech Republic) on a radioisotope analyz-
er “Gamma-800”" (Narcotest). All subjects underwent
ultrasound of the pelvic organs using the Voluson
E8 apparatus, using transabdominal transducers of
11 Hz and 18 Hz and a transvaginal transducer with
a frequency of 20 Hz and 31 Hz. To study molecular
markers, we used the method of molecular Raman
spectroscopy. We used a standard two-beam infra-
red spectrometer “SPECORD-75 IR” in the frequency
range of 4000-400 cm-1. Statistical data processing
was carried out using Microsoft Excel 2000 and SPSS
10.0.5 software.

Results and discussion. The results of our re-
search showed that the use of hormonal and echo-
graphic studies, although they are informative meth-
ods in the diagnosis of chronic endometritis and sal-
pingo-oophoritis, are not specific enough. One of the
important points of pathogenesis, both for acute and
chronic inflammatory diseases of the genitals, is the
development of endogenous intoxication. A manifes-
tation of acute inflammation against the background
of intoxication is a change in the biosynthesis of
“acute phase proteins”. Spectral analysis of molecular
markers allows detecting chronic endometritis / salp-
ingo-oophoritis with higher accuracy (98%), sensitivity
(99%) and specificity (97%).

Stretching and bending vibrations of -CO and
its derivatives are most intensely manifested. At the
same time, depending on the pathological process,
a shift in the position of the maxima in the absorp-
tion spectra was noted. The magnitude of the shift
between the wave numbers obtained in patients with
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endometritis and salpingo-oophoritis was 1000/1500
cm-1, which is important for the identification and dif-
ferentiation of components in the mixture.

Conclusion. For samples of the spectrum of blood
plasma in patients with chronic endometritis, charac-
teristic bands with maxima are located in the region
of 1510 cm-1, 1520 cm-1, 1535 cm-1. The absorption
spectrum corresponds to 0.13-0.18.

In patients with chronic salpingo-oophoritis,
1720cm-1 is characteristic for the 1600/1750cm-1
band, but 3420cm-1 for the 3300/3680cm-1 band. In
this case, the absorption of waves during this process
has significant differences — 0.16-0.25 for the first
band and 0.06-0.20 for the second, on average 0.11.

Keywords: endometritis, salpingo-oophoritis,
hormonal and echographic researches, infrared spec-
troscopy of molecular markers.

Introduction. In the structure of gynecologi-
cal morbidity, the number of patients with infectious
and inflammatory diseases of the genitals ranks first,
accounting for 60.4-65.0%. The incidence rate of
inflammatory diseases of the female genital organs
(IDFGO) for the first decade of the 215t century in-
creased in patients of 18-24 years by 1.4 times, and in
25-29-year-olds — by 1.8 times. At the same time, the
costs of diagnostics and treatment have increased,
reaching 50-60% of all costs for the provision of gy-
necological care to the population [1, 2, 3]. Every 4"
patient who has had IDFGO subsequently has such
complications as infertility, miscarriage, ectopic preg-
nancy, placental insufficiency and chronic pelvic pain
syndrome [4, 5, 6].

Despite presence in the literature of informa-
tion about the possibility of using the data of immu-
nological, microbiological, hormonal and ultrasound
research methods for differential diagnosis of inflam-
matory and non-inflammatory diseases of the pelvic
organs, at the moment there is no “harmonious” algo-
rithm for the diagnosis of IDFGO [7, 8].

The purpose of the study was to assess the
effectiveness and clinical significance of the use of
spectral analysis of molecular markers for an objec-
tive assessment of the clinical course of chronic en-
dometritis and salpingo-oophoritis.
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Materials and methods. The paper presents
survey data of 100 women aged 18-47 years with a
diagnosis of chronic endometritis (ChE) and chronic
salpingo-oophoritis (CSO), who were divided into two
groups with the inclusion criteria: patients with chronic
nonspecific salpingo-oophoritis and chronic endome-
tritis in remission, at least 6 months after exacerba-
tion, the duration of the disease from 6 months up to
10 years, with a frequency of exacerbation up to 3-4
times a year.

Exclusion criteria from the study were acute in-
flammatory diseases of the female genital organs and
urinary system, hormone-dependent diseases of the
female genital area, use of hormonal or intrauterine
contraception, a positive test for HIV, syphilis, gon-
orrhea, tuberculosis, organic pathology of the pelvic
organs.

The control group consisted of 30 women without
gynecological diseases, comparable in age, gyne-
cological and somatic status with the patients of the
study group.

Laboratory methods of blood tests were carried
out according to the generally accepted methods
when patients were admitted for examination.

The assessment of the hormonal status was car-
ried out using standard kits from the company “Immu-
notec” (Czech Republic) on a radioisotope analyzer
“Gamma-800" (Narcotest). All subjects underwent ul-
trasound examination of the pelvic organs using the
Voluson E8 apparatus, using transabdominal trans-
ducers of 11 Hz and 18 Hz and a transvaginal trans-
ducer with a frequency of 20 Hz and 31 Hz.

To study molecular markers, we used the method
of molecular Raman spectroscopy. We used a stan-
dard two-beam infrared spectrometer “SPECORD-75
IR” in the frequency range of 4000-400 cm-1. To re-
cord Raman spectra of plasma, the method of obtain-
ing a thin film on the surface of an optical plate KRS-5
was used.

Ethical considerations. The study conforms to the
Helsinki Declaration (1997), the Convention on Eu-
rope on Human Rights and Biomedicine (1997), the
International Code of Medical Ethics (1983), ICHGSP
(2002). Informed consent was obtained from the pa-
tient.

Statistical data processing was carried out using
Microsoft Excel 2000 and SPSS 10.0.5 software. The
determination of the significance of differences was
carried out using two-sample t-tests. Differences be-
tween groups were considered significant at p <0.05.

Results and discussion. The patients were
comparable in age (the average age of the observed
was 32.5 + 1.3 years), the duration of the disease,
and the clinical manifestations of the inflammatory
process. In the study of the hormonal analysis of the
blood of the women under study, a decrease in the
content of estradiol in the main groups | and Il was
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13.78-14.90 (p < 0.05). The progesterone level in both
groups was 3.55-3.04 nmol / L, which is significantly
lower than the norm. The testosterone level among
the patients was above the norm and amounted to
2.29-2.37 nmol / L (p < 0.05). The prolactin content
in the main groups was significantly higher than the
norm and amounted to 39.23-37.78 ng / ml. The
level of FSH and LH in the main groups was sig-
nificantly higher than normal and corresponded to
27.32 + 0.28 mMe / ml 38.39 + 0.64 mMe / ml
(p < 0.05). The results obtained revealed insignifi-
cant hormonal fluctuations between indicators in the
main group. At the same time, they sharply differ from
the control group (p < 0.05), which is quite expected.
These changes are detected with pronounced clinical
symptoms of the disease itself, but they can also be
detected with other gynecological disorders.

In ultrasound diagnostics of inflammatory chang-
es in the uterus and appendages, the acoustic picture
is characterized by significant polymorphism. Echo-
graphic signs in ChE of CHO are as follows: thick-
ening of the endometrium (46.6-42.5%); increased
echogenicity of the endometrium in the proliferative
phases (53.3-35%); endometrial atrophy with a long-
term current process (10-22.5%); uneven endometrial
contour (23.3-42.5%); heterogeneous echo structure
of the endometrium (31.6-20%); uneven expansion of
the uterine cavity in the proliferative phase due to im-
paired vascular permeability (26.6-12.5%). In 57.5%
of cases, the intimate connection of tubo-ovarian in-
flammatory formations with the uterus is determined,
which often becomes almost invisible. The frequency
of detection of inflammatory diseases of the uterine
appendages is influenced by the severity of the in-
flammatory process. Analysis of Doppler data showed
an increase in blood flow velocity, as well as an in-
crease in vascular resistance indices in the vessels
of the uterus and ovaries. Every of two patients has
several of the listed signs.

One of the important points of pathogenesis,
both for acute and chronic inflammatory diseases of
the genitals, is the development of endogenous intox-
ication. The organs of natural detoxification and ex-
cretion, the immune defense system and the natural
resistance of the body are involved in the develop-
ment of endogenous intoxication. As a result, vascular
disorders occur, leading to persistent metabolic and
hypoxic disorders [9]. A manifestation of acute inflam-
mation against the background of intoxication is a
change in the biosynthesis of “acute phase proteins”.
This concept unites more than 25 blood plasma pro-
teins involved in the reactions of the body’s inflamma-
tory response to damage. From the point of view of
the body’s defense reactions, acute phase proteins
are precursors of immunoglobulins [10].

When studying the molecular markers of blood
serum in patients with chronic endometritis and sal-
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pingo-oophoritis, a wide range of stretching fluctua-
tions in C-0 groups was revealed, due to the presence
of fats, triglycerides, lipids, amino acids. However, the
main changes were in the range of 1500/1720cm-1,
which corresponds to a change in various forms of
proteins. In addition, in some samples, there were
no changes in the 1100/1300 cm-1 range. The wave-
number corresponding to 2900/3200cm-1 character-
ized the changes at the -CH, -CH3 level, which corre-
sponds to phospholipids and cholesterol esters.

According to our data, for patients with a diag-
nosis of endometritis, the most indicative is the wave
number at the level of 1950/2000 cm-1. At the same
time, the absorption band is also quite variable 0.04-
0.25. But even here there is an average numerical
value equal to 0.12-0.16. It should be noted that for
patients with a refined diagnosis of endometritis in all
plasma samples, there are no wave numbers charac-
teristic of -NH.

When studying blood plasma in patients with
chronic salpingo-oophoritis, the spectrum peaks were
located within 1600/1750 cm-1 (longitudinal vibration
mode C = 0) and 2500/3680 cm-1 (longitudinal vibra-
tion mode - NH). The wavenumber for the first peak
was within 1600/1750 cm-1, for almost all subjects
it was in the 0.20-0.22 absorption band. We exam-
ined wavenumbers in the ratios 1600/1720cm-1 and
1732/1750cm-1, the spirals of which correspond to
proteins, lipids, triglycerides, and cholesterol. The
peak of the second wavenumber is located in wider
spectra (2500/3680 cm-1). On average, the amplitude
corresponded to 3250/5500 cm-1. The absorption
band is also very variable from 0.12-0.25, on average
0.16-0.20. The obtained wave numbers of the second
amplitude correspond to different ratios —NH.
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Stretching and bending vibrations of -CO and
its derivatives are most intensely manifested. At the
same time, depending on the pathological process,
a shift in the position of the maxima in the absorp-
tion spectra was noted. The magnitude of the shift
between the wave numbers obtained in patients with
endometritis and salpingo-oophoritis was 1000/1500
cm-1, which is important for the identification and dif-
ferentiation of components in the mixture.

Conclusions

1. The results of our research showed that the
use of hormonal and echographic studies, al-
though they are informative methods in the
diagnosis of chronic endometritis and salpin-
go-oophoritis, are not specific enough.

2. Spectral analysis of molecular markers al-
lows detecting chronic endometritis / salp-
ingo-oophoritis with higher accuracy (98%),
sensitivity (99%) and specificity (97%).

3. For samples of the spectrum of blood plasma
in patients with chronic endometritis, char-
acteristic bands with maxima are located in
the region of 1510 cm-1, 1520 cm-1, 1535
cm-1. The absorption spectrum corresponds
to 0.13-0.18. In patients with chronic salpin-
go-oophoritis, 1720cm-1 is characteristic for
the 1600/1750cm-1 band, but 3420cm-1 — for
the 3300/3680cm-1 band. In this case, the
absorption of waves during this process has
significant differences 0.16-0.25 for the first
band and 0.06-0.20 for the second, on aver-
age 0.11.

Perspectives of further research. In the fu-
ture, it is planned to study the molecular pathways of
chronic endometritis and chronic salpingo-oophoritis
development.
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MOPIBHAJIbHA OLUIHKA TOPMOHAIIbHUX, EXOINPA®IYHUX TA CNEKTPANIbHUX

NAPAMETPIB NMPU XPOHIYHOMY EHOOMETPUTI TA XPOHIYHOMY CANbLIIHITOO®OPUTI

Kaminoea H. M., Macumos O. K., Aniesa Y. I'.

Pe3tome. Mema. Y CTpyKTypi riHEKONOriYHOI 3aXBOPIOBAHOCTI NepLue MicLe 3arMMae KinbKiCTb XBOPUX Ha
iHbeKUiNHO-3ananbHi 3aXBOPOBaHHA CTaTeBUX OpraHiB, ski ctaHoBnATb 60,4—65,0 %.

Mamepianu ma memodu. Y poboTi HaBegeHo faHi onutyBaHHsA 100 xiHOK Bikom 18-47 pokiB 3 AiarHO30M
XE 1a UCO. JlabopaTtopHi MeToan AOCriaXeHHs1 KpoBi MPOBOAUNUCH 3a 3aranbHONPUAHATUMWU MeTOAUKaMM
NPV HAOXOMKEHHI NaUieHTIB Ha 00cTexeHHA. OLiHKY ropMOHarbHOro CTaTycy nNpoBOAUIIN 3a ONMOMOIO CTaH-
OapTHUX HabopiB dipmmn «lImmunotec» (Yexist) Ha pagioizoTonHoMy aHanisatopi «famma-800» (HapkoTtecT).
Ycim obcTexyBaHum Byno nposefeHo Y3[ opraHiB manoro Tasdy Ha anaparti Voluson E8 3 BukopucTaHHAM
TpaHcabgomiHanbHux gatymkie 11 My i 18 'y Ta TpaHcBariHanbHOro gatymka 3 yactototo 20 My i 31 Mu. Ons
JOCnigpKeHHS MONeKynApHUX MapKepiB BUKOPUCTOBYBaNuM MeTof MOMNEKYNapHOI paMaHiBCbKOl CNeKTpoCcKonil.
BukopucTtoByBanu ctaHgapTHUiA ABonpomMeHeBuin iHgpadepsoHui cnektpomeTp «CIMEKOPO-75 IK» B giana-
30Hi yacTtoTt 4000-400 cm-1.

Pesynsmamu. Pe3ynstatn gocnigXeHb nokasanu, Wo BUKOPUCTaHHA FOPMOHarnbHUX Ta exorpadivyHnx go-
cnifxeHb xo4a i € iHpopMaTUBHUMU METOAAMN B AiarHOCTUL XPOHIYHOIo eHOAOMETPUTY Ta CanbniHro0opUTY,
an € HegocTaTHbO crneundivyHMMn. OgHUM i3 BaXXITMBMX MOMEHTIB NaToreHesy, sk rocTpux, Tak i XpOHIYHMX 3a-
nanbHUX 3aXBOPIOBaHb CTaTEBUX OPraHiB, € PO3BUTOK eHA0reHHO! iIHTOKCKKaLil. [1posBOM rocTporo 3ananeHHs
Ha Tni iHTOKCUKaLii € 3MiHa BiocuHTe3y «binkiB rocTpoi dasn». CnekTpanbHWUI aHani3 MonekynsipHUX MapKepis
[03BONSE BUABUTU XPOHIYHUI eHaoMeTpuT/canbniHroodopuT 3 GinbLow ToYHICTIO (98%), YyTnueicTio (99%)
i cneumndiyHicTio (97%).

BucHosku. [Inga 3paskiB cnekTpy nra3mu KpoBi Yy XBOPUX Ha XPOHIYHUIA €HOOMETPUT XapaKTepHi CMyru 3
MaKkcMMymMaMu posTaluoBaHi B obnacti 1510 cm-1, 1520 cm-1, 1535 cm-1. CnekTp nornMHaHHA Bignosigae
0,13-0,18. Y xBOpUX Ha XpOHiYHMI canbniHroodopuT 1720 cM-1 xapakTepHun aAns gianasoHy 1600/1750 cm-1,
ane 3420 cm-1 ans gianasoHy 3300/3680 cm-1. MNpu LbOMY NOrMMHAHHA XBUIb Nif Yac LUboro npouecy mae
cyTTeBi BigMiHHOCTI 0,16-0,25 gns nepwoi cmyru i 0,06-0,20 gnst gpyroi, B cepeaHsomy 0,11.

Knro4yoBi cnoBa: eHOOMETPUT, canbniHrooopuT, ropMOHarnbHi Ta exorpadoivHi AocnigXeHHs, iHdpadvep-
BOHa CMEKTPOCKOMiA MONEKYNAPHUX MapKepiB.
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