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Background. Preeclampsia (PE) is a multisystem disorder in pregnancy, that results from placental
ischemia, oxidative stress-induced placental damage and placental factors dissemination that cause systemic
endothelial dysfunction. Patients with preeclampsia often develop a severe prothrombotic state, the mecha-
nisms of which are not fully elucidated. Objectives. The aim of this study was to assess the informativeness
of hemostatic system parameters that characterize the degree of coagulation pathway activation and antico-
agulant pathway capacity capacity in experimental preeclampsia model in rats for predicting the develop-
ment of thrombotic complications in PE. Methods. Wistar females rats were used in the study. To induce a
preeclampsia-like syndrome, N(w)-nitro-L-arginine methyl ester (L-NAME), at a concentration of 0.3 g/l in
the drinking water was administered ad libitum from the 8" to the 14" day of gestation. On gestational day 21
the rats were anesthetized and blood samples were collected. Urinary and serum concentrations of creatinine,
urea, and uric acid were determined using a fully automated Chemistry Analyzer and commercially available
kits. Fibrinogen, soluble fibrin monomeric complexes and protein C concentrations, prothrombin time and
antithrombin 11 activity in the blood plasma were estimated with a standard spectrophotometric methods.
Results. Increased plasma fibrinogen, significant shortening of plasma clotting time, decrease in both protein
C and AT Il and increase in SFMCs plasma levels were detected in rats with experimentally L-NAME in-
duced preeclampsia, indicating not only activation of the coagulation system but also disruption of the balan-
ce between procoagulant and anticoagulant pathways. Conclusions. L-NAME-induced PE in rats resulted
in a pronounced imbalance of the hemostatic system and reproduced key pathophysiological features of PE,
including excessive procoagulant shift, intravascular thrombin generation and impairment of anticoagulant
mechanisms, making this model a valuable tool for studying mechanisms of disease progression. Analysis of
hemostasis parameters in this model, indicates that soluble fibrin, protein C and antithrombin Il are the most
informative markers for assessing the risk of intravascular coagulation during preeclampsia.

Keywords: preeclampsia, L-NAME induced preeclampsia model, coagulation, thrombosis, soluble fibrin,
fibrinogen, protein C, antithrombin I11.

specific to pregnancy, resulting from pla-
cental ischemia, oxidative stress-induced
placental damage, and the dissemination of placental
factors that cause systemic endothelial dysfunction
[1-3]. It is well known that patients with PE often de-
velop a severe prothrombotic state, which increases
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the risk of venous thromboembolism during late
pregnancy and the early postpartum period [4, 5].

The mechanisms underlying the increased risk
of thrombosis remain incompletely elucidated. In-
creased expression of procoagulant factors, endothe-
lial dysfunction, reduced anticoagulant activity, and
enhanced platelet activity are known to be associa-
ted with a prothrombotic tendency [6-8].


https://orcid.org/0000-0002-6504-7067
https://orcid.org/0000-0003-1565-8166
https://orcid.org/0000-0003-3014-2344
https://orcid.org/0000-0002-5782-8488
https://orcid.org/0000-0001-5107-8148
https://orcid.org/0000-0001-7067-9213
https://orcid.org/0000-0001-9726-8959
https://doi.org/10.15407/ubj98.04.086

G. M. Shayakhmetova, A. O. Pavlenko, S. I. Zhuk et al.

To identify mechanisms that may potentially
contribute to the pathogenesis of PE, numerous ex-
perimental models using laboratory animals have
been developed [9, 10]. Preclinical in vivo models
play an important role in understanding the patho-
physiology of PE and serve as a valuable tool for de-
veloping new therapeutic approaches for this condi-
tion [11, 12].

Experimental preeclampsia is induced by sur-
gical [13], pharmacological [14, 15], immunological
[16], and genetic [17, 18] manipulations. The use of
experimental models enables assessment of the in-
formativeness of laboratory diagnostic tests for the
timely detection of hypercoagulation and prevention
of a prothrombotic state, as well as for identifying
subtle long-term effects of PE on the cardiovascular
system.

In our study, PE was simulated using N(w)-
nitro-L-arginine methyl ester (L-NAME), an an-
tagonist of nitric oxide synthase. Inhibition of NOS
leads to endothelial dysfunction, which is believed
to underlie the pathophysiology of PE and is directly
linked to hemostasis abnormalities [19].

The aim of this study was to assess the infor-
mativeness of hemostatic system parameters that
characterize the degree of activation of the coagula-
tion pathway and the capacity of the anticoagulant
pathway of hemostasis for predicting the develop-
ment of thrombotic complications in PE.

Materials and Methods

All experimental procedures involving animals
were conducted in accordance with internationally
recognized bioethical standards and principles of
the European Convention for the Protection of Ver-
tebrate Animals used for Experimental and other
Scientific Purposes (Strasbourg, 1986) and in ac-
cordance with institutional guidelines for the care
and use of laboratory animals, with the approval of
the Local ethics committee (Protocol 01/03/20, date
16.03.2020).

Materials. Chromogenic substrates S2238 (H-
D-Phe-Pip-Arg-pNA), and S2236 (p-Glu-Pro-Arg-
pNa) were purchased from BIOPHEN (Neuville-
sur-Oise), sodium citrate, phosphate-buffered saline
(PBS) tablets (pH 7.2, sodium chloride, 0.15 M) were
purchased from Sigma-Aldrich (St. Louis, USA).
PT-reagent, control donors' blood plasma, and test-
systems for determining Protein C and antithrom-
bin 111 levels were purchased from Siemens-Biomed
(Marburg, Germany). The thrombin-like enzyme

was purified from Agkistrodon halys halys venom
according to the method described in [20].

Modelling of preeclampsia. Wistar rats were
used in the study: females weighing 180-220 g (2
months old) and males weighing 200-240 g (3
months old). The animals were housed in polycar-
bonate cages under controlled environmental con-
ditions (temperature 22-24°C, relative humidity
40-70%, and a 12 h light/dark cycle) and had free
access to a standard pelleted diet (Research Limited
Liability Company “F.U.D.”, Tetiiv, Ukraine).

During the acclimatization period and prior to
mating and pregnancy, five female rats were housed
per cage; similarly, five male rats were housed per
cage during acclimatization and before mating. For
mating, females in estrus were co-housed overnight
with males in individual cages at a ratio of 1 male to
1 female. The zero day of pregnancy was determined
by vaginal cytology and defined as the day of sperm
detection in the vaginal smear. After confirmation of
pregnancy, females were housed individually, with
cage labels indicating the gestational day and experi-
mental group.

To induce a preeclampsia-like syndrome, L-
NAME was administered ad libitum in the drinking
water at a concentration of 0.3 g/l from gestational
day 8 to day 14. The average daily consumption of
the L-NAME solution was 30 ml, corresponding to
an approximate L-NAME dose of 9 mg per rat per
day. Body weight of pregnant females was measured
once weekly in the morning throughout gestation
and immediately prior to euthanasia. Changes in
body weight were assessed relative to the first day of
pregnancy and compared between the experimental
and control groups.

Blood pressure in the tail artery was measu-
red on gestational day 19, after that females were
placed in Tecniplast metabolic cages for overnight
urine collection. On gestational day 21 females were
anesthetized with thiopental (LLC “Brovapharma”,
Ukraine), and blood samples were collected by car-
diac puncture. Animals were then euthanized by cer-
vical dislocation.

The complete experimental timeline and de-
tailed procedures are presented in Fig. 1.

Pressure measurement. Blood pressure in the
tail artery was measured on gestational day 19 using
the Sphygmomanometer S-2 system (HSE, Ger-
many), which enables non-invasive determination of
systolic arterial pressure. To minimize movement,
animals were placed in plastic restrainers and trans-
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Fig. 1. Experimental design and timeline of the study. Icons were adapted from the SciDraw repository (Crea-

tive Commons Attribution license)

ferred to a temperature-controlled chamber main-
tained at 34°C. After a 20-min habituation period,
the restrainers were positioned on a dedicated stand,
and a rubber occlusion cuff equipped with an ultra-
sonic transducer was placed around the tail to detect
arterial pulsations.

The acquired signals were digitized using a
PowerLab 4/30 analog-to-digital converter (AD
Instruments, Australia) and analyzed with Chart 5
software (AD Instruments, Australia).

Urine analysis. On gestational day 19, females
were placed in Tecniplast metabolic cages for over-
night urine collection.

Urinary concentrations of creatinine, urea, and
uric acid were measured using a fully automated
Prestige 24i Chemistry Analyzer (Tokyo Boeki Me-
disys Inc., Tokyo, Japan) with commercially availab-
le kits (Futura System Group, Italy).

Serum analysis. Serum concentrations of cre-
atinine, urea, and uric acid were determined using
a fully automated biochemical analyzer Prestige 24i
Chemistry Analyzer (Tokyo Boeki Medisys Inc., To-
kyo, Japan) with commercially available kits (Futura
System Group, Italy).

Fibrinogen concentration. Fibrinogen concen-
tration in the blood plasma was determined by the
modified spectrophotometric method. Blood plasma
preparation was performed according to [21]. Blood
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plasma (0.2 ml) and PBS (1.7 ml) were mixed in a
glass tube. Coagulation was initiated by the addition
of 0.1 ml of thrombin-like enzyme from the venom
of Aghistrodon halys halys (1 NIH/ml) that allowed
to avoid fibrin cross-linking. Mixture was incubated
during 30 min at 37°C. The fibrin clot was removed
and re-solved in 5 ml of 1.5% acetic acid. The con-
centration of protein was measured using spectro-
photometer POP (Optizen, Korea) at 280 nm (e = 1.5)
[22].

Prothrombin time. Prothrombin time (PT)
was measured as follows: clotting was initiated
by mixing 0.1 ml of blood plasma with 0.1 ml of
0.025 M CacCl, and 0.1 ml of thromboplastin reagent,
time of clotting was monitored. Thromboplastin acts
through tissue factor pathway of coagulation and ac-
tivates only carboxylated and uncleaved forms of
prothrombin. Time of clotting was evaluated using
coagulometer CT2410 (Solar, Belarus). Results were
expressed as the prothrombin index (PI), calculated
as the ratio of the clotting time of plasma from the
control animal, to that of the animal experimental
animal expressed as a percentage:

PI (%)=PT__/PT x 100 (%).

control experimental

Soluble fibrin monomeric complexes (SFMCs).
For the SFMCs measurement in the glass tube to the
0.25 ml of studied blood plasma sample was mixed
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with equal volume of 0.1 M KH,PO, buffer pH 7.5.
Then 0.4 ml of 1 M KH,PO, buffer pH 7.5 was added
to the whole volume after gentle mixing. Samples
were incubated during 30 min at ambient tempera-
ture. After incubation, the accumulation of saturated
SFMCs was estimated semi-quantitatively in the
range of concentrations 0.007-0.14 mg/ml. For the
calibration we used samples of blood plasma with
monomeric fibrin desAB added at final concentra-
tions from 0.007 to 0.14 mg/ml prepared according
to the method [23, 24].

Protein C level. PC level was determined using
the activator of PC (Siemens, Germany). The genera-
tion of activated PC was measured by chromogenic
substrate assay using specific chromogenic substrate
S2236 (p-Glu-Pro-Arg-pNa). The analysis was per-
formed in 0.05 M Tris-HCI buffer pH 7.4, at 37°C.
Chromogenic substrate concentration was 30 mM.
The generation of para-nitroaniline was measured at
405 nm on a microtiter plate reader Multiscan EX
(Thermo Fisher Scientific, Waltham, USA). Results
were presented as ratio of PC level in the blood plas-
ma of studied animal to PC level in the blood plasma
of healthy control animal [25].

Antithrombin level. The activity of antithrom-
bin 111 (ATIHII) is determined based on its ability to
neutralize thrombin in the presence of heparin. The
overabundance of thrombin was inhibited by the
ATIlI-heparin complex proportionally to the ATIII
in blood plasma. The analysis was performed ac-
cording the recommendations of manufacturer. Re-
maining activity of thrombin was measured using
chromogenic thrombin-specific substrate S2238
(H-D-Phe-Pip-Arg-pNA). The generation of color-
ful p-nitroaniline (pNa) was monitored at 405 nm
using ThermoMultiscan (ThermoFisher, USA). The
amount of ATIII was determined using the calibra-
tion curve [26].

Statistics. Statistical data analysis was per-
formed using the Wilcoxon-Mann-Whitney (WMW)
test and Student’s t-test. All blood coagulation as-
says were replicated thrice. Results are presented as
means + standard deviation. Data were considered
significant when P < 0.05 [27].

Results

Model characterization. Injection of L-NAME
led to numerous pathophysiological changes in preg-
nant rats compared with the control group, including
a significant increase in systolic blood pressure and
enhanced urinary excretion of protein, uric acid, and

creatinine. Contrary to clinical observations in hu-
man preeclampsia, where serum uric acid levels are
typically elevated, we observed a decrease in serum
uric acid accompanied by increased urinary excre-
tion. This may reflect preserved or enhanced renal
filtration and reduced tubular reabsorption of urate
in the L-NAME-induced model, particularly at the
studied gestational stage. These findings suggest
that while the model successfully reproduces key
features of preeclampsia, including hypertension
and proteinuria, it may differ in renal handling of
metabolites (Table 1).

Taken together, the functional and biochemi-
cal alterations observed in pregnant rats following
administration of L-NAME confirm the successful
induction of a preeclampsia-like state. L-NAME
treatment resulted in arterial hypertension, pro-
teinuria, and altered uric acid handling, while serum
creatinine levels remained unchanged, suggesting
preserved glomerular filtration. These findings
are consistent with key features of preeclampsia,
particularly endothelial dysfunction and renal in-
volvement at the functional level.

Hemostasis system parameters. To characterize
the state of the blood coagulation system, the con-
centrations of fibrinogen, soluble fibrin-monomer
complexes (SFMCs), protein C, antithrombin 11, as
well as plasma clotting time in the prothrombin time
test, were measured.

A significant increase in the prothrombin index
(i.e., a shortening of plasma clotting time in the pro-
thrombin time test) was observed in rats with experi-
mentally induced preeclampsia. Overall, the trend
toward accelerated clot formation under preeclamp-
tic conditions is expected and indicates an increased
risk of intravascular thrombosis (Fig. 2).

In the studies conducted, no increase in fibrino-
gen concentration was observed in rats with normal
pregnancy. However, a trend toward elevated fi-
brinogen levels was noted under PE (Fig. 3, A). Ex-
perimentally induced PE was also associated with
a statistically significant increase in SFMCs (Fig. 3,
B), indicating intravascular thrombin generation.
Together with the trend toward higher fibrinogen
levels and the shortening of plasma clotting time in
the prothrombin time test, these findings point to an
enhanced risk of intravascular thrombosis.

To evaluate the anticoagulant branch of hemo-
stasis, the levels of protein C and antithrombin I11
were measured. Plasma protein C levels were signifi-
cantly decreased in rats with experimentally induced
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Table 1. Basic parameters of rats with preeclampsia induced by L-NAME injection. Systolic blood pressure
was measured on the 19% day of pregnancy; protein content, uric acid, and creatinine in urine were measured
on the 20" day of pregnancy; body weight, protein content, uric acid, and creatinine in blood plasma were

measured on the 215 day of pregnancy

Parameters Control (intact) Late-onset PE (I-NAME)
Systolic blood pressure 112.44 £5.81 139.75 + 5.01*
Body weight 268.0 7.4 265.0 £ 4.7
Urine:
Total protein, mg/dl 18.04 £ 0.84 3347 £ 7.71*
Uric acid, pmol/l 290.80 £ 35.88 501.64 + 63.46*
Creatinine, mmol/I 3685.06 + 566.48 4057.07 £ 500.92
Serum:
Urea, mmol/I 8.05 (6.95; 8.45) 3.80 (3.70; 4.60)*

Uric acid, pmol/I
Creatinine, mmol/I

90.0 (71.0; 115.0)
17.57 + 1.89

50,00 (52.50; 68.50)*
18.08 + 1.40

Notes. 1) Data are presented as mean + SEM for normally distributed variables and as Mediana (First Quartile; Third
Quartile) for non-normally distributed variables. 2) *Differences were considered statistically significant at P < 0.05
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Fig. 2. The prothrombin index (PI) of the plasma of
healthy pregnant female rats (group 1) and in preg-
nant rats with experimentally induced preeclampsia
(group 2) on day 21 of pregnancy was measured.
*Differences were considered statistically signifi-
cant at P <0.05

PE (Fig. 4, A), confirming the generation of active
thrombin, which consumes anticoagulant protein C.

Furthermore, a significant decrease in an-
tithrombin I11 activity was observed in rats with ex-
perimental preeclampsia. Antithrombin 111 proved
to be the most sensitive marker, clearly indicating
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a hemostatic imbalance under experimental preec-
lamptic conditions.

In general, we detected a substantial increase in
the procoagulant potential of the blood coagulation
system in pregnant rats with modelled PE.

Discussion

The present study aimed to evaluate the infor-
mativeness of hemostatic parameters for predicting
thrombotic complications in experimental preec-
lampsia induced by L-NAME. The obtained findings
confirm that this model reproduces key features of
preeclampsia, including arterial hypertension and
proteinuria [5, 10], thereby supporting its applicabili-
ty for investigating endothelial dysfunction—associa-
ted hemostatic disturbances.

A notable finding of the present study was the
decrease in serum uric acid levels accompanied by
increased urinary excretion at gestational day 20-
21. This pattern contrasts with clinical observations
in human preeclampsia, where hyperuricemia is a
well-established marker associated with disease se-
verity and adverse outcomes, primarily attributed to
reduced renal clearance and increased tubular reab-
sorption of urate [28, 29]. However, this discrepancy
does not undermine the validity of the model and
can be explained by several pathophysiological con-
siderations.

First, the L-NAME-induced model predomi-
nantly reflects nitric oxide deficiency—driven en-



G. M. Shayakhmetova, A. O. Pavlenko, S. I. Zhuk et al.

A

4 B
£
(@]
E 3
c
)
(@)
e L
£ : :
g 2 I
L

1

0 7 T

group 1 group 2

B
40 =
*
30
E
()]
=2
O 20
=
L
()
10 |—
0 T T
group 1 group 2

Fig. 3. The concentration of fibrinogen (A) and soluble fibrin monomeric complexes (B) in the plasma of healthy
pregnant female rats (group 1) and in pregnant rats with experimentally induced preeclampsia (group 2) on
day 21 of pregnancy was measured. *Differences were considered statistically significant at P < 0.05
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Fig. 4. The level of antithrombin 111 (A) and protein C (B) in the plasma of healthy pregnant female rats
(group 1) and in pregnant rats with experimentally induced preeclampsia (group 2) on day 21 of pregnancy
was measured. * Differences were considered statistically significant at P <0.05

dothelial dysfunction rather than advanced renal
impairment. Inhibition of nitric oxide synthase
results in systemic vasoconstriction, increased pe-
ripheral resistance, and hypertension, but does not

consistently lead to a reduction in glomerular fil-
tration rate (GFR), particularly at earlier stages of
disease development [30, 31]. In line with this, the
absence of significant changes in serum creatinine
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observed in our study suggests preserved glomerular
filtration. Therefore, the reduction in serum uric acid
is unlikely to be driven by impaired renal clearance.

Second, the combination of decreased serum
uric acid and increased urinary excretion strongly in-
dicates altered tubular handling of urate. In contrast
to human preeclampsia, where enhanced proximal
tubular reabsorption contributes to hyperuricemia,
nitric oxide deficiency may differentially regulate re-
nal urate transporters, such as URAT1 and GLUTY9,
leading to reduced reabsorption or increased secre-
tion [32, 33]. This interpretation is further supported
by the concomitant decrease in serum urea levels,
which, in the absence of creatinine elevation, may
reflect hemodilution or pregnancy-associated meta-
bolic adaptations rather than renal dysfunction.

Third, species-specific differences in uric acid
metabolism may contribute to the observed findings.
Rodents differ from humans in both urate produc-
tion and renal transport mechanisms, including the
presence of urate oxidase and differences in trans-
porter expression, which limits the direct transla-
tional interpretation of uric acid dynamics [34, 35].
Consequently, uric acid should be interpreted with
caution as a biomarker in preclinical models of
preeclampsia.

Importantly, despite differences in uric acid me-
tabolism, the model demonstrated clear evidence of
endothelial dysfunction, as reflected by the develop-
ment of hypertension and proteinuria—hallmark fea-
tures of preeclampsia that are closely linked to he-
mostatic imbalance and prothrombotic risk [5, 10].
These findings support the suitability of this model
for studying coagulation abnormalities, even in the
absence of classical hyperuricemia.

Investigation of the hemostatic system in rats
with L-NAME-induced PE showed increased plasma
fibrinogen and a shortened prothrombin time, sug-
gesting an elevated procoagulant potential. A shift
of the hemostatic balance toward hypercoagulabili-
ty during pregnancy is considered evolutionarily
advantageous to reduce bleeding, but it may also in-
crease the risk of venous thromboembolism [8, 36].
However, disruption of the dynamic balance between
procoagulant, anticoagulant, and fibrinolytic path-
ways can lead to excessive activation of the coagula-
tion cascade, potentially resulting in thrombosis.

Therefore, to assess the risk of thrombus for-
mation in PE, our study focused on identifying im-
balances between procoagulant and anticoagulant
potential and determining markers of coagulation
system activation [37-39].
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Shortening of clotting time observed in the L-
NAME-induced PE model correlates with hemostatic
changes described in PE-complicated pregnancy.
During pregnancy, plasma levels of factor X may in-
crease by 10-20% [40], thereby enhancing thrombin
generation via the coagulation cascade.

A more specific indicator of thrombin genera-
tion is the accumulation of soluble fibrin-monomer
complexes (SFMCs), whose plasma levels reflect
thrombin activity and serve as reliable markers of
thrombophilia. In our study, a significant increase
in SFMCs was detected in the plasma of rats with
induced PE, indicating intravascular generation of
active thrombin. This finding reflects not only acti-
vation of the coagulation system but also disruption
of the balance between procoagulant and anticoagu-
lant pathways [41, 42].

This concept is supported by direct measure-
ments of protein C and antithrombin 111 (AT 111)
levels. The protein C system is particularly sensitive
under pathological conditions, as physiological anti-
coagulants are consumed more rapidly than they are
generated. Accordingly, rats with PE exhibited a sig-
nificant decrease in both protein C and AT III levels,
a disturbance also reported in pregnant women with
PE [43].

Overall, the imbalance between procoagulant
factors and physiological anticoagulants observed
in this model mirrors clinical PE and indicates
dysregulation of hemostatic control, increasing the
risk of transition from hypercoagulability to a pro-
thrombotic state. Thus, the L-NAME in vivo model
reproduces key pathophysiological features of PE,
including excessive procoagulant shift, intravascular
thrombin generation, and impairment of anticoagu-
lant mechanisms.

Conclusions. L-NAME-induced PE in rats
results in a pronounced imbalance of the hemo-
static system, making this model a valuable tool for
studying mechanisms of disease progression, evalua-
ting diagnostic markers, and testing therapeutic ap-
proaches. Analysis of blood coagulation parameters
in this model, compared with those reported in preg-
nant women with preeclampsia, indicates that solu-
ble fibrin and protein C (or antithrombin III) are the
most informative markers for assessing the risk of
intravascular coagulation during preeclampsia.

Limitations of the study. This study focuses
on changes in the blood coagulation system in a rat
model of L-NAME-induced PE. Although the ob-
served alterations reliably reflect key pathophysio-
logical features of PE in pregnant women, direct
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comparison between the animal model and the hu-
man condition is not possible. Therefore, the findings
should be interpreted in terms of shared trends rather
than exact correspondence. The model is intended
to facilitate extrapolation of underlying mechanisms
and to support the identification of potential preven-
tive and therapeutic approaches, rather than to repro-
duce all aspects of human preeclampsia.
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Beryn. [peexnammncis (I1E) — e mynsTucu-
CTEMHE 3aXBOPIOBAHHS BAariTHOCTI, IO BHHHUKAE
BHACJIIJOK 1mieMii INIalEHTH, MOLIKOMKEHHS ILjIa-
IIEHTH, 1HIYKOBAHOT'O OKCHUIATHBHHUM CTPECOM, Ta
MO PEHHS TTAEHTApHUX (HaKTOPIB, IO CIPHYIH-
HSIOTh CHCTEMHY CHJOTETIalbHy AUCHYHKITIF0. Y
MAIi€HTOK 13 MPEeKIAMIICIEI0 YacTO PO3BHBAETHCS
TSOKKUH  TMPOTPOMOOTHYHUNA  CTaH, MEXaHI3MHU
AKOTO JI0 KiHIIS He 3’acoBaHi. MeTa. MeToro 11b0-
ro IOCTiMKCHHs Oyna OIiHKa iHPOPMAaTUBHOCTI
rmapaMeTpiB TEeMOCTATHYHOI CHCTEMH, IO Xapak-
TepU3YIOTh CTYIiHb aKTUBAIlli KOaTryJISIIHHIX
NUISXIB Ta TPONYCKHY 3/JaTHICTh aHTHKOAry-
JSTHTHUX TUISAXiB, B EKCICPUMEHTAIBHIA MOJIEITI

IpeeKJIaMIICii y UTypiB ISl IPOTHO3YBaHHS PO3BHT-
Ky TpOMOOTHYHUX yckiaaHeHb rpu I1E. Metoau. Y
JIOCITI)KEeHHI BUKOPUCTOBYBAJIM CaAMOK IIIYPIB JiHIT
Bicrap. [lns iHayKIIii mpeexaamMmncionogiOHoro CHH-
npoMy N(w)-HiTpo-L-apriHiHy MeTHIOBUH ecTep
(L-NAME) y konuentpauii 0,3 r/n y nutHiid Boxi
seoauiu ad libitum 3 8-ro o 14-ii 1eHp BATiTHOCTI.
Ha 21-ii menp BariTHOCTI IIypiB aHECTE3yBalIH Ta
30upanu 3pa3ku KpoBi. KoHIleHTpaIlii KpeaTHHiHY,
CCUOBMHU Ta CEYOBOI KMCJIOTH B C€Yi Ta CUPOBATLI
KpOBI BH3HAyaJW 3a JONOMOTOI aBTOMAaTH30Ba-
HOr'0 XIMIYHOTO aHaji3aTopa Ta KOMEpIIHHO Jio-
crynaux HabopiB. Konuentpauii ¢iOpunoreny,
PO3YMHHUX MOHOMEPHHUX KOMIIJIEKCiB (iOpuHy Ta
npoteiny C, mpoTpoMOIHOBOTO Yacy Ta aKTHBHOCTI
antutpomOiny Il y mma3mi KpoBi OIliHIOBaJIU
CTaHJAPTHUMH CIEKTPO(GOTOMETPUUYHUMH METO-
namu. PesyabraTu. Y mypiB 3 eKCiepuMEHTaIbHO
ingykoBaHoto L-NAME mnpeeknamrciero Oyno BH-
SIBJICHO TIiBUINEHHS PiBHs (DiOpHHOTEHY B TIJIa3Mi,
3HAYHE CKOPOUECHHS 4Yacy 3rOpTaHHs IUIa3MH, 3HU-
xeHHd piBHSA gk npoteiny C, tak 1 AT 11, a Takox
nigsumeHHs pisHs SFMC y 1uia3wmi, 1o CBiIYHTh
HE JIMIIe PO AaKTHBALIID CHCTEMH 3TOPTaHHS
KpOBI, aJie i mpo MopyIIeHHs 0allaHCy MiXK ITPOKO-
aryJstHTHUMHM Ta QHTUKOATYJISHTHUMU IIISAXaMH.
BucnoBkn. IngykoBana L-NAME mnpeekmamricis
y HypiB Hpu3Besia 1O BHUPAKEHOIro JIUcOanaHcy
reMOCTaTUYHOI CUCTEMH Ta BiATBOpHJIA KIIOYOBI
narodizio’oriyHi  0COONMBOCTI  MpeeKIamIcii,
BKJIIOYAIOYHM HaIMipHE TPOKOATYJISHTHE 3MIIICHHS,
BHYTPIIIHLOCYAWHHE YTBOPEHHS TPOMOIHY Ta TO-
PYLICHHS aHTUKOAryJIssHTHUX MEXaHi3MiB, 10 po-
OWUTDH II0 MOZIENb LIHHUM iHCTPYMEHTOM JJISI BUB-
YeHHsI MEXaHi3MiB IPOTPECYBAaHHS 3aXBOPIOBAHHSL.
AHami3 napaMeTpiBreMocTasy BIliil MOZIeITi OKa3ye,
o po3unHHUHN Pi6puH, mpoTein C Ta aHTUTPOMOIH
III € Ha#OimpIT 1HGOPMATHBHUMH MapKepaMu IS
OLIHKU PU3HKY BHYTPIIIHBOCYIMHHOTO 3rOPTaHHS
KPOBI MiJ] Yyac MpeeKJIaMIICii.

KnmouoBi cloBa: MpeeKIaMIICis,
L-NAME innykoBaHa mpeeKIaMIiCis, KOaryJsilis,
TpoM003, pozunHHMi GiOpuH, GiOpUHOTEH, TPOTETH
C, antutpom6in I11.
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