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Yoosenko A.B. PerymoBaHHS aKTHBHOCTI TPOMOIHY 1 IUTa3MiHy B IpoIieci
(dbopMyBaHHsI 1 PO3UYMHEHHS 3rYCTKY B Iula3Mmi KpoBi mroauHu. KsamidikamiiiHa
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HucepTtariss Ha 3700yTTS HAyKOBOrO CTymleHs JokTopa inocodii 3a
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VYkpainu, Kuis, 2026.

HNuceptariiiina poboTa MPUCBSUEHA JOCIIKEHHIO TMPOIIECIB, 5K JIekKATh B
OCHOBI (popMyBaHHs 1 po34MHEHH (1IOpUHOBUX 3TYCTKIB. J[Jist aHAMI3Y 3B'SI3KIB MK
dbopMyBaHHSM Ta PO3YMHEHHSIM 3TYCTKY Ta aKTHUBAIIE€I MPOTPOMOIHY 1
MJa3MIHOTEeHy OyJii po3poOJeHI METOAM BU3HAYECHHS AKTHUBHOCTI €H3UMIB, SKi
XapaKTEePU3yIOTh  KOAryJsAIIMHY  KOMIIOHGHTY  aKTHBHOCTI  TpOMOiHYy i
(Ghi10pUHOMITHYHY aKTHBHICTH TJIa3MiHY HA MOMEHT ITOBHOT'O PO3YHWHEHHS 3T'YCTKY B
TJ1a3M1 KPOBI JIFOMHHU.

B mpotieci gocnimxeHHst Oyino 3HaleHo, 1m0 GiOpUiisipHa CTPYKTypa 3TyCTKY
BXJIMBA JUISl MIATPUMKH aKTHBAIlli MPOTpOMOiHYy Ha cTaiil iHimiamii 3cigaHHSs.
®di6puHOTEH, 11T BIUTMBOM (DiOpHHOTEHA3H 13 OTPYTH IMUTOMOPIHUKA Agkistrodon
halys halys BTpayae OUIbII HK HA MOPSAOK 3[aTHICTh MIATPUMYBATH AKTHUBALIIO
MPOTPOMOIHY.

BcranoBneHo, 1110, HAKONMMYEHU Ha CTajll 1HIALil y 3TycTKax, TPOMOiH
HEOOX1THUM T cTaaii aMInTiikallii akTHBHOCTI TPOMOIHY 1 IEpeMHUKaHHS TIPOIIECy
aKTHBAIlli CUCTEMH 3CiJlaHHsS Ha 1 TaabMyBaHHS. Hammumiok TpomOiHy, SKHA
3BUIBHSIETHCA 13 3TYCTKY Ha cTafil amrutidikariii 3cinanns, 38's13yerbes 3 FV, FVIIT i
FXI, 1m0 BUKJIMKA€E CIUIECK aMia3HOI aKTUBHOCTI.

3anponoHOBAaHO HOBUM CHoci0 MiAPaxyHKY aKTHMBHOCTI 1 KOHUEHTpaLii
TpoMOiny B meroal TGA, sikuii 103BOJIsIE BUBHAYUTH KOHIEHTpALll0 TPOMOIHY B

KOKHI MOMEHT TPOMOOTpaMH JI0 1 TCJIS TOYKH IEePeIOMY KPHBOI.



AHaJi3 3B'13Ky MPOIIECY aKTUBAIIi1 MPOTpoMOiHy 1 popMyBaHHS HiOPUHOBOTO
3ryCTKYy Ta aKkTuBallii cuctemMu (PiOpUHOIIZY TMOKa3aB, IO MMOYATOK AaKTHUBAIIll
cucteMu (GiOpPUHONIZY HACTa€ B Mepioj 3aBepiieHHS (GopmyBaHHS (HiOpUIIpHOL
CTPYKTypH 3rycTKy. Lle m03Boisie MpUIYyCTUTH, IO MEXaHi3M B3aeMOJii CalTiB
nomimepu3anii Giopuny desA (yHKIIIOHY€e TaKUM YHUHOM, IO B TPOIIECI 3CITaHHS
OCTaHHBOTO, HJe KOHKYPEHTHE BHTICHCHHS KOMITOHEHTIB (iOpPHHOIITHIHOT
CHUCTEeMH Ha MOBEpXHI0 chopMoBaHUX (IOpPHI 3ryCTKYy, J€ BOHH CTBOPIOIOTH
aktuBariiai  Tpiagu  Glu-Pg—diopua—Glu-Pm, sxi 3amyckaroTh MexaHI3M
¢$16puHOMI3Y.

3 BUKOPHUCTAHHSM METOAY TYpOIAMMETPUYHOIO aHali3y CTPYKTypHu (iOpui
MMOKa3aHo, 0 MIUTBHICTE MPOTO(GiOpHI y (iOpHITi MOKE 3MIHIOBATUCH B 3QJICKHOCTI
BIJI 1HII[IaTOpa 3CiaHHsA MIa3MH KpoBi. Lle Bka3ye Ha Te, 110 mapamMeTp IIUILHOCTI
poTo(iOpHIT MOTEHIIIHO MOXe OyTH BUKOPUCTAHHM JIJIS JIaTHOCTUYHUX ITLICH.

Takum 9uHOM, B B XOJIl BUKOHAHHS JIHCEPTAIIHHOT poOOTH OYJIO BHUSABICHO

HOBI 3B'SI3KH MIXK:

- aKTHBAIll€l0 NPOTPOMOIHY 1 (QOpMYBaHHSIM 3rYCTKy y 4acl Ha CTajil
iHimarii 3cigmanas 1wia3mMu kpoBi AUTU peareHToM ab0 TKaHMHHUM
dbakTopowm;

- TPUBUMIPHOIO CTPYKTYpPOIO 3TYCTKY 1 IIBUJKICTIO aKTHUBAIlli MPOTPOMOIHY
Ha cTafil iHimiamii mporecy GopMyBaHHS 3TyCTKY;

- MexaHi3MoM (GopMyBaHHS CTPYKTypu (iOpuil 1 MexaHi3MoM (popMyBaHHS
aktuBariiaux tpiaa Glu-Pg—¢iopua—Glu-Pm ¢ibpuHomTHIHOI cucTeMH,

110 HOCUTh KOHKYPEHTHUI XapakTep.

KuarouoBsi cioBa: nommMepusamist ¢GiOpuny, GpiOprHOTEeH, TPOMOIH, aKTHBAIiS
IUIa3MIHOT€HYy, IUIa3MiH, TypOIIUMETpisi, €JIEKTPOHHA MIKPOCKOIMIs, 3amajieHHs,

po3unHHMM PiOpUH, reMocTas, 3ciiaHHs KpoBi, (GiOpUHOII3, AaHTUTLIA, TIAaTHOCTHUKA.



ANNOTATION

Udovenko A.V. Regulation of Thrombin and Plasmin activity during clot
formation and dissolution in human blood plasma. Qualifying scientific work
submitted as a manuscript.

This PhD thesis is devoted to the investigation of the processes underlying the
formation and dissolution of fibrin clots. To analyze the relationships between clot
formation and dissolution and the activation of prothrombin and plasminogen,
methods were developed for determining the activity of enzymes characterizing the
coagulation component of thrombin activity and the fibrinolytic activity of plasmin
at the moment of complete clot dissolution in human blood plasma.

During the study, it was found that the fibrillar structure of the clot is
important for supporting prothrombin activation at the initiation stage of
coagulation. Fibrinogen, upon exposure to fibrinogenase from the venom of
Agkistrodon halys halys, loses more than an order of magnitude of its ability to
support prothrombin activation.

It was established that thrombin accumulated within clots during the initiation
stage is required for the amplification stage of thrombin activity and for switching
the process of coagulation system activation to its inhibition. Excess thrombin
released from the clot during the amplification stage of coagulation binds to FV,
FVIII, and FXI, which causes a burst of amidolytic activity.

A novel method for calculating thrombin activity and concentration in the
thrombin generation assay (TGA) was proposed, which allows the determination of
thrombin concentration at every point of the thrombogram before and after the
breakpoint of the curve.

Analysis of the relationship between the process of prothrombin activation
and fibrin clot formation and the activation of the fibrinolytic system showed that
the onset of fibrinolytic system activation occurs during the period of completion of

the fibrillar clot structure formation. This suggests that the mechanism of interaction



of fibrin desA polymerization sites functions in such a way that, during clot
formation, components of the fibrinolytic system are competitively displaced onto
the surface of the formed clot fibrils, where they create Glu-Pg—fibrin—Glu-Pm
activation triads that initiate the mechanism of fibrinolysis.

Using a turbidimetric method for the analysis of fibril structure, it was shown
that the density of protofibrils within a fibril can vary depending on the initiator of
blood plasma coagulation. This indicates that the protofibril density parameter may
potentially be used for diagnostic purposes.

Thus, during the course of this dissertation research, new relationships were
identified between:
- prothrombin activation and clot formation over time at the initiation stage
of blood plasma coagulation induced by an APTT reagent or tissue factor;
- the three-dimensional structure of the clot and the rate of prothrombin
activation at the initiation stage of the clot formation process;
- the mechanism of fibril structure formation and the mechanism of formation
of the Glu-Pg—fibrin—Glu-Pm activation triads of the fibrinolytic system,

which is competitive in nature.

Keywords: fibrin polymerization, fibrinogen, thrombin, plasminogen
activation, plasmin, turbidimetry, electron microscopy, inflammation, soluble fibrin,

haemostasis, blood coagulation, fibrinolysis, antibodies, diagnostics.
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