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Despite numerous studies, the pathogenesis of
the premature abortion development is not fully dis-
closed. There is also no generally accepted theory
that would explain the whole variety of violations and
allowed to substantiate the effective complex of treat-
ment and preventive measures for the prevention of
reproductive losses and the obstetric complications
remote development.

The purpose of the study was to study the fea-
tures of the «proteinase — inhibitor proteinase» system
state by detecting the activity of neutrophil elastase
and plasma concentrations of proteinase inhibitors al-
antitrypsin and a2-macroglubulin in women with differ-
ent periods of pregnancy termination.

Material and methods. 227 pregnant women who
were admitted to the Kharkiv city perinatal center were
examined, 190 of them had clinical signs of premature
pregnancy termination in the period of gestation of
23-36 weeks. Formation of clinical groups was carried
out depending on the term of pregnancy in the form of
premature and timely birth.

The criteria for including women into groups were
the following: young reproductive age, single-preg-
nancy, absence of gestosis, acute and chronic gyne-
cological and somatic diseases. Detection of preterm
labor was carried out in the presence of abdominal
pain syndrome and structural changes in the cervix.

Conclusions. The disturbance of the dynamic
equilibrium between the activity of endogenous prote-
olytic enzymes and the content of their inhibitors,
which is confirmed by the reliable (p < 0.001) increase
in the activity of neutrophil elastase, by an average of
46%, together with a 36% increase in plasma al-
antitrypsin plasma levels and a decrease in the con-
centration of a2-macroglobulin on 30% was observed
in women with preterm labor in the period of 23-27
weeks in relation to women with the physiological
course of pregnancy, which ended with childbirth with-
out complications in the period of 38-41 weeks. The
change in the rates was less pronounce in women
with preterm labor in the period of 28-36 weeks in
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relation to women in the control group: an increase in
neutrophil elastase was an average of 25%
(p < 0.001) and plasma concentration al-antitrypsin
21% (p = 0.006) with a decrease concentration of a2-
macroglobulin by 13% (p = 0.142).

The tension of proteolytic processes was most
pronounced in the direction of the proteinase activity
prevalence in women with preterm labor in the period
of 26—-30 weeks, which was confirmed by the probable
(p £ 0,014) increase in the ratio of the activity of neu-
trophil elastase to the sum of concentrations of inhibi-
tors of al-AT and a2- MG on average 32%.

The imbalance in the «proteinase — inhibitors of
proteinase» system is one of the links in the patho-
genesis of non-pregnancy and can contribute in com-
bination with other complications.

Keywords: premature birth, proteinase, neutro-
phil elastase, proteinase inhibitors.

Research relation to the plans, programs and
department themes. The study was carried out within
the framework of the department research: «Features
of treatment and prevention of pathological conditions
in the pregravidder period of gestation and ways of
their correction» (state registration number is
0111U003583).

Introduction. Despite numerous studies, the
pathogenesis of the premature abortion development
is not fully disclosed. There is also no generally ac-
cepted theory that would explain the whole variety of
violations and allowed to substantiate the effective
complex of treatment and preventive measures for the
prevention of reproductive losses and the obstetric
complications remote development [11]. This, in turn,
stimulates scientists to study the etiopathogenesis of
preterm labor in women more deeply to find more ra-
tional pathogenetic's treatment. A significant number
of factors affect the course of pregnancy and its out-
come. Their action is realized at the final stage
through the homeostatic systems of the organism,
where an important role is assigned to the proteinase-
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proteinase inhibitors system [3]. Elastase is a strong
proteolytic enzyme with a broad spectrum of activity,
properties of a inflammation mediator, a stimulator of
metabolic processes, a factor of permeability and oth-
ers [8]. Scientists are paying attention to neutrophilic
elastase in recent times. Its diagnostic value for many
pathological processes is at the stage of study. It
should be noted that during certain periods of preg-
nancy the increase of immune system cells functional
activity occurs, in particular neutrophils, in order to
compensate for the depression of the adaptive im-
mune system cells of the parent organism [7]. It is
proved that neutrophilic elastase is involved in the
remodeling of the uterus tissues during the period of
the invasive cytotrophoblast growth, as well as in the
labor activity induction and maintenance [7]. But un-
controlled proteolysis can lead to negative conse-
guences for the body, cause destruction of the ex-
tracellular matrix components of tissues and vessels,
promote the formation of vasoactive compounds,
therefore its blood level is regulated by a complex
system of protein-inhibitors [5]. Among the main in-
hibitors of proteolytic enzymes are al-antitrypsin
(al-AT) and a2-macroglobulin (a2-MG), the level de-
termination of which is carried out in order to charac-
terize the course and prognosis of various pathologi-
cal conditions [2,10]. The lack of literature information
on the system state «proteinase-inhibitor proteinase»
in women with a threat of preterm labor stimulates the
importance for its study and justification of the rela-
tionship with other etiological pathogenesis factors.

The purpose of the study was to study the fea-
tures of the «proteinase — inhibitor proteinase» system
state by detecting the activity of neutrophil elastase
and plasma concentrations of proteinase inhibitors al-
antitrypsin and a2-macroglubulin in women with differ-
ent periods of pregnancy termination.

Material and methods of research. 227 preg-
nant women who were admitted to the Kharkiv city
perinatal center were examined, 190 of them had clini-
cal signs of premature pregnancy termination in the
period of gestation of 23-36 weeks. Formation of clini-
cal groups was carried out depending on the term of
pregnancy in the form of premature and timely birth.
48 women with early pregnancy termination (mean
age 23.6 + 5.1 years) were included in group |, which
ended in childbirth in the period from 23 to 27 weeks.
All pregnant women with a risk of premature birth,
depending on the gestational period, had the following
distribution: la subgroup included 23 pregnhant women
at 23-25 weeks; Ib subgroup included 25 pregnant
women at 26-27 weeks. In group Il 142 women
(mean age 24.7 + 4.2 years) with late term of preterm
pregnancy in the period from 28 to 36 weeks were
involved, depending on the term of birth. These
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patients were divided into subgroups: lla — 38 preg-
nant women at 28-30 weeks; llb — 48 pregnant
women at 31-33 weeks; IIB — 56 pregnant women at
34-36 weeks. The IIl (control) group included 37
women with a physiological course of pregnancy
(mean age 26.1 + 2.7 years), which ended in childbirth
without complications at the time of 38-41 weeks. The
criteria for including women into groups were: young
reproductive age, single-pregnancy, absence of
gestosis, acute and chronic gynecological and so-
matic diseases. Detection of preterm labor was car-
ried out in the presence of abdominal pain syndrome
and structural changes in the cervix. The research
was carried out in accordance with the bioethics prin-
ciples.

The activity of neutrophilic elastase was deter-
mined by the immunoassay method using Human
Elastase ELISA diagnostic test systems (Germany)
and the StatFAQ 303 Rlus immunoassay analyzer.
Determination of the concentrations of al-AT and a2-
MG in blood plasma was performed by a complex
method using the N-benzoyl-L-arginine-paranitro-
nanilide substrate [4]. The statistical processing of the
obtained results was carried out using licensed stan-
dardized packages of multivariate statistical analysis
Statistica 6.1. applications. Median sampling (Me), the
bottom (Q25) and upper (Q75) quartiles were used,
taking into account the lack of normal data distribu-
tion. Comparison of the indices in the groups was car-
ried out using the non-parametric Mann-Whitney test.

Results and discussion. We determined an in-
crease in the activity of neutrophil elastase on aver-
age by 46% in women of group |, (in the la subgroup
by 42%, Ib in the subgroup by 49%) in relation to the
control group women (p < 0.001) (Table 1). It should
be noted that a probable (p = 0,003) increase in en-
zyme activity when compared with group Il by 15%.
28 patients (58%) of group | had elastase activity be-
yond the control range. In particular, in the la sub-
group this was observed in 13 cases (57%), and in Ib
subgroup — in 15 cases (60%). The activity of neutro-
phil elastase was also significantly increased
(p < 0.001) in women with preterm labor in the gesta-
tion period of 28-36 weeks (group Il) in relation to
women with physiological pregnancy (group llI), but
less pronounced — an average of 25%. The increase
in the activity of the enzyme in relation to the control
group was accordingly 31% (p < 0.001) in the lla sub-
group, and 25% (p < 0.001) in the Ilb subgroup, and —
20% (p = 0.0042) in the llc subgroup. Excess of the
upper range of control was noted in 50 cases (35%) in
this group of patients.

The results showed that in the blood plasma of
women with preterm labor in the period of 23-27
weeks (Group [), with the activation of neutrophil
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Table 1 — Dynamics of the changes «proteinase - inhibitor proteinase» parameters in the blood plasma of the obser-
vation groups (Me (Q25; Q75))

| group (23-27), n =48 Il group (28-36), n = 142
Il group
Indicator la 16 lla 16 lis (38-41)
(23-25) (26-27) (28-30) (31-33), (34-36) =37
n=23 n=25 n=238 n=48 n=>56
Elastase, ng/ml 88,6 (77,3; 97,2)* 77,5 (58,3; 90,3)*? 56,9
88,3 90,1 79,6 76,4 68,8 (49,3, 67.4)
(76,4;97,2)* | (79,5;96,3)* | (60,4;90,5) | (56,6;89,7)" | (55.,2;89,1)
Alpha-1-antitrypsin, 18,4 (15,5; 21,9)* 17,0 (12,2; 19,6)* 13,5
meM/(s) 19,5 17,3 14,2 17,7 171 | (10.3:17.4)
(17,3;22,2)* | (14,9;21,0)* | (9,82;17,4) | (14,3;23,5)" | (13,4;19,5)"
Alpha-2-macroglobulin, 2,1(1,8;2,7)" 2,7 (2,0; 3,1)? 2,9 (1,9; 3,9)
mcM/(s-) 19 (1524 | 23(1,828)" | 33(2,6:38) | 22(1,828) |27(2.130)
Elastase / 4,13 (3,37; 5,22)" 3,79 (2,95; 5,04) 3,40
Gl'AL+q2'MG, S.u. 4_702(3,027 4’25 4’49 3,65 3,64 (2,81, 4,54)
5,16) (3,82;5,72)" | (3.22;6,40)" | (2,72;4,67) | (2,75;4,79)

Note: 1 — differences from group Il are statistically significant at the level p < 0,05-0,001; 2 — the differences between
I and Il groups are statistically significant at the level p < 0,05-0,001.

count, activation of neutrophil count, a (p < 0.001)
increase in the average concentration of al-AT by
36% was observed with a decrease in the concentra-
tion of a2-MG by 30% in comparison with women of
group Il (Table 1). A similar trend was observed in
comparison with the Il group. There was an increase
(p = 0,023) by 14% of al-AT level and a decrease
(p < 0,001) by 19% of a2-MG levels. The content was
beyond the range of control group values for al-AT in
16 (33%) group I, and for a2-MG it was observed only
in 16 cases (11%). The most pronounced increase in
al-AT levels (p < 0.001) and a2-MH levels
(p = 0.0021) in control group in preterm labor in the
period of 23-25 weeks (la subgroup) was decreased
by an average of 43% and 33%, whereas in the period
of 26-27 weeks, respectively, 26% (p = 0.003) and
24% (p = 0.0225).

al-AT concentration was also significantly in-
creased (p = 0.0059) by 21% in the blood plasma of
group Il in relation to women with physiologic gesta-
tional age, whose pregnancy ended without complica-
tions, but for a2-MG, it was unlikely to be recorded
(p = 0.148) decrease by an average of 13% (Table 1).
The concentration of al-AT was above the control
range of 32 patients in group Il (23%), whereas in the
case of a2-MH, this was only characteristic of 9 sub-
jects (6%). The probable increase (< 0.006) of al-AT
in subgroups was observed in women whose preg-
nancy ended in childbirth at the time of 31-33 weeks
and 34-36 weeks on average by 34 and 20% respec-
tively, whereas the level the indicator was almost
equal to control (p = 0.698) in the period of 28-30
weeks. Another picture of the changes is characteris-
tic of a2-MG: it is probable (p = 0.0084) in relation to
the control of a decrease of 27% in women Ilb sub-
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groups at a practically unchanged level in women lib
and llv subgroups (p = 0.458 and p = 0.146, respec-
tively).

Consequently, the disturbance of the dynamic
equilibrium in the «proteinase — inhibitors of pro-
teinase» system occurs in women with preterm labor,
especially in the early stages, which is confirmed by
the marked increase in the activity of neutrophilic elas-
tase. On the other hand, elastase activity occurs on
the background of a decrease of the proteinase inhibi-
tor a2-MG concentration and increase of al-AT con-
centration, which is probably insufficient to inactivate
high proteolytic activity. It should be noted that the
decrease in the level of a2-MG in female groups leads
not only to the disturbance of the balance in the
«proteinase — inhibitors of proteinase» system in the
direction of proteinase activity, but also to the disorder
of the mechanisms in which this protein is involved, in
particular immunosuppression in pregnancy [1].

The tension of proteolytic processes in women
with preterm labor in different terms was also judged
by the ratio of the neutrophil elastase activity to the
sum of inhibitors concentrations al-AT and a2-MG
(Table 1). The results showed a reliable (p = 0.0144)
in relation to the control of its increase in the group | of
women on average by 19%, especially due to the
value of Ib in the subgroup — by 31% (p = 0.0025),
whereas in la this sub-group was unlikely (p = 0.319)
and was only 9%. The value of the correlation coeffi-
cient was unlikely (p = 0.215) for women of group I, in
relation to women of group Ill, but in the Ila subgroup,
a significant (p = 0.014) increase of the coefficient was
registered at 32%, while in subgroups llb and lic
the values were almost equal to control. These results
also confirm the proteinase activity prevalence,
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especially in women with preterm labor in the period
of 26-30 weeks (Ib and lla subgroups). Increased
activity of neutrophil elastase is a prognostic sign in
the opinion of some authors, indicating the danger of
premature births [6, 9]. Increased proteolytic activity
can also be a factor in the violation of plasma prote-
olytic system regulatory mechanisms, responsible for
adaptive processes [8].
Conclusions
1. The disturbance of the dynamic equilibrium be-
tween the activity of endogenous proteolytic en-
zymes and the content of their inhibitors, which is
confirmed by the reliable (p < 0.001) increase in the
activity of neutrophil elastase, by an average of
46%, against a background of a 36% increase in
plasma al-antitrypsin plasma levels and a de-
crease in the concentration of a2-macroglobulin on
30% was observed in women with preterm labor in
the period of 23—27 weeks in relation to women with
the physiological course of pregnancy, which ended
with childbirth without complications in the period of
38-41 weeks. The change in the rates was less
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pronounced in women with preterm labor in the

period of 28-36 weeks in relation to women in the

control group: an increase in neutrophil elastase is
an average of 25% (p < 0.001) and plasma concen-
tration al-antitrypsin 21% (p = 0.006) with a de-

crease concentration of a2-macroglobulin by 13%

(p =0.142).

2. The tension of proteolytic processes is most pro-
nounced in the direction of the proteinase activity
prevalence in women with preterm labor in the pe-
riod of 26-30 weeks, which is confirmed by the
probable (p < 0,014) increase in the ratio of the ac-
tivity of neutrophil elastase to the sum of concentra-
tions of inhibitors of al-AT and a2- MG on average
32%.

3. The imbalance in the «proteinase — inhibitors of
proteinase» system is one of the links in the patho-
genesis of non-pregnancy and can contribute in
combination with other complications.

Prospects for further research. In the future, the
authors plan to continue studying the state of the
pathogenesis of the development of premature abor-
tion.
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AKTUBHICTb CUCTEMM «MNPOTEIHA3U-IHIMBITOPU NMPOTEIHA3»

Y XIHOK 3 NEPEPUBAHHAM BATITHOCTI B PAHHI TA NI3HI TEPMIHA

Kopoeati C. B., CmeueHko C. O., BoHOapeesa A. B.

Pe3tome. HesBaxaloum Ha YMCNEHHI AOCNIIKEHHS, NaToreHes po3BUTKY NepeavyacHoro nepepyuBaHHs BariT-

HOCTi 0O KiHUSI HE PO3KPWUTMI, BiOCYTHS Teopis, Aka 6 ao3sonuna obrpyHTyBaTM ePEKTUBHUIA KOMMIEKC NiKy-
BanbHO-NPOodiNakTMYHMX 3axo4iB Npu BigganeHoMy PO3BUTKY aKyLUEepPCbKUX YCKNaaHEHb.

Mema docriidxeHHs1 — BUBYATM OCOBMMBOCTI CTaHy CUCTEMU «MNpPOTETHa3W-iHribITOpM NpoTeiHas» LSAXoMm

BM3HAYEHHS aKTMBHOCTI HEUTPOWINbHOI enacrasu Ta nNnasMoBMX KOHLEHTpAaLn NpoTeiHa3HUX iHriBITOPIB Y XiHOK
3 Pi3HMMK TepMiHaMn NepepuBaHHA BariTHOCTI.
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O6cTexeHo 227 BariTHUX XIHOK, SiKi MOCTYNUIN 0 XapKiBCbKOTO MICbKOrO NMepUHATanbHOMO LEHTPY, 3 HUX
190 manu KriHiYHi 0O3HaKK 3arpo3un nepegvyacHMX Nosoris.

Y XiHOK 3 nepegyacHUMK nonoramu B TeEpMiH 23—27 TWXKHIB BiAMIYa€ETbCH NOPYLUEHHS PiBHOBarn Mixk akTuB-
HICTIO eHAOrEHHUX NPOTEONITUYHUX EH3UMIB | BMICTOM iX iHriGiTOPIB, WO NIATBEPOKYETLCS MiABULLEHHAM aKTUB-
HOCTi HeMTPOiNbHOI enacTasu B cepefHbOMY Ha 46%, Ta 3HMKEHHS KOHLEeHTpaLii a2-makpornobyniHy Ha 30%.
Y XIHOK 3 nepepuBaHHAM BariTHOCTI B TepMiH 28—36 TWMXXHIB 3MiHa MOKA3HWUKIB MEHLL BUpaXKeHa: MigBULLEHHSA
HENTPOQINbLHOI enacTtasy CTaHOBUTb B cepegHboMy 25%, Ta nnas3mMoBOil KOHUEeHTpauii al-aHTutpuncmHy — 21%.
HanbinbLw BupaxkeHa HanpyXeHiCTb NPOTEOMITUYHMX MPOLECIB BUSIBMEHA Y XIHOK 3 nepeAyacH/Mu nonoramu y
TepMiH 26—30 TWXHIB, WO NIOTBEPAXYETLCA MiABULLEHHAM KoedilieHTa CniBBiAHOLWEHHA aKTUBHOCTI HEWTpPO-
inbHOi enacTasn 4o cymMu KOHUeHTpauin iHriditopis al-AT i a2-MI™ y cepegHbomy Ha 32%.

OncbanaHc y cuctemi «npoTteiHasu-iHribiTopu npoTteiHas» cknagae OAHy i3 NaHOK natoreHe3y HeBUHOLLY-
BaHHS BariTHOCTI, I MOXe CMPUATW Y KOMMMEKCi 3 iHWNUMUN PO3BUTKY YCKIagHEHb.

Knio4yoBi cnoBa: HeBMHOLLYBaHHS BariTHOCTI, MpoTeiHasa, HelTpodinbHa enacrasa, NPoTeiHasHi iHribiTo-

pw.
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AKTUBHOCTb CUCTEMbI «MPOTEUHA3bI-UHTUBUTOPbI NMPOTENHA3>»

Y XKEHLWWH C NPEPbIBAHUE BEPEMEHHOCTU B PAHHUE N NO3OHUE CPOKU

Kopoeati C. B., CmeueHko C. A., BoHOapesa A. B.

Pe3tome. HecMOTpsi HA MHOrOYUCIIEHHBIE UCCEe0BaHWSA, MaToreHes pas3BnTUA NpexaeBpeMeHHOro npepbl-
BaHNs1 bepeMeHHOCTM 4O KOHLA He pacKpbIT, OTCYTCTBYET Teopus, koTopasi Obl mo3sonuna obocHoBaTb addek-
TUBHBIN KOMMIEKC nevyebHo-npodunnakTMyeckux MeponpuaTuii Npu oTAaneHHOM pas3BUTUS aKyLLUEPCKUX OCIIOX-
HEHWIA.

Lenb uccnedosaHusi — n3y4nTtb 0COBEHHOCTN COCTOSIHUSI CUCTEMbI «MPOTENHA3bI-UHIMOUTOPBI NPOTENHA3»
nyTem onpeaeneHns akTMBHOCTU HEVTPOMUIBHOW aMacTasbl U NNasMeHHbIX KOHLEHTpauWin NpoTenHas nHrmbu-
TOPOB Y XEHLUMH C PasfnyHbIMU CPOKaMu npepbiBaHns 6epemMeHHOCTH.

O6cnenoBaHo 227 6epeMeHHbIX XEHLUMH, NOCTYNMBLUNX B XapbKOBCKWUIA FOPOACKON NepuHaTanbHbIN LEHTP,
13 HUX 190 nmernu KrMHUYecKme Npu3Hakuy yrposbl npexxaespeMeHHbIX pogoBs.

Y XEHLLMH C NnpexaeBpeMeHHbIMU pogamMun B CPoK 23—27 Hegenb OTMeYaeTCsl HapyLLeHWe paBHOBECUS Me-
XAY aKTVBHOCTbIO 3HAOMEHHbIX NPOTEONUTUYECKMX SH3UMOB U COAEePXaHWeM X UHMMOUTOPOB, YTO MOATBEPX-
[aeTcs MoBbILEHWEM aKTUBHOCTU HEMTPOMUNBHOW anactasbl B cpegHeM Ha 46%, 1 CHWKEHVWE KOHUEHTpaumm
a2-makpornobynuHa Ha 30%. Y eHLWuH ¢ npepbiBaHemM 6epeMeHHOCTM B Cpok 28—36 Heaenb n3MeHeHue no-
KasaTeren MeHee BbIpa)KeHO: NOBbILLUEHNE HENTPOMUIBHOW 3nacTasbl COCTaBnseT B cpeaHem 25%, 1 nnasmex-
HOW KOHLeHTpauun al-aHtutpuncuHa — 21%. Hanbonee BbipakeHHast HANPSXKEHHOCTb NPOTEONUTUYECKMX MPO-
LeccoB onpeaeneHa y XeHLWMH ¢ npexaespeMeHHbIMU podamu B cpok 26—30 Headenb, YTO NOATBepXAaeTcs
NoBbILLEHNEM KO3(PDULIMEHTA COOTHOLLUEHUS aKTUBHOCTU HEWTPOMUIbHOW dnactasbl K CYMMe KOHLEeHTpauui
nHrnoutopos al-AT n a2-MI" B cpegHem Ha 32%.

OncbanaHc B cucteme «npoTenHasbl-MHIMOUTOPbLI NPOTEUHas» COCTaBnseT O4HY U3 3BEeHbeB naToreHesa
HeBblHaLLMBaHNA 6epeMeHHOCTH, N MOXeT CcrocobCTBOBaTL B KOMMIEKCE C APYTMMU Pa3BUTUIO OCMOXHEHMWN.

KnioueBble cnoBa: HeBblHAWVBaHWe GepeMeHHOCTU, NpoTenHasa, HelTpodunbHas anacrasa, NpoTenHas-
Hble UHMIMBUTOPI.
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PekomeHdosaHa 0o OpyKy Ha 3aciOaHHi pedaKuyiliHoi Koneail nicns peyeH3yeaHHs
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