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1. Po3po6ka TEXHOJIOTIYHUX MiAXOiB AJ1s1 XpPOMATOrpadiuHOro OTpUMaHHs! 6i0JI0TiYHO aKTUBHUX KOMIIOHEHTIB 3
oTpytu 3Mmili poxny Gloydius

2. Technological approaches development for biologically active compounds chromatographic purification from
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Pedepar:

1. Inceprarnist npucBsYeHa po3po01i TEXHOJIOTIYHOrO CIIOCO0y OTPUMAaHHS iHribiTopa arperauii TpoMOOLUTIB Ta
kucoi pocdominazu A2 3 orpytu 3mii Gloydius (G.) blomhoffii brevicaudus, 3a ymoBu iioro iHTerparii B on1H LUK
3arajibHOi TeXHOJIOTII lepepo6ku OTpyTU. PO3p06ieHO HOBi METOM BXiJHOTO KOHTPOJIIO OTPYTU IIUTOMOPIHUKIB,
sKi e(peKTUBHO BU3HAYa/IX 6i0JIOTiYHO aKTUBHI KOMIIOHEHTH B ii ckiafi. Briepie nokasaHa HasiBHICTb aKTUBAaTOPY
npotpomM6iny B oTpyTi A. blomhoffii ussuriensis. lokazano, mo orpyta G. blomhoffii brevicaudus e npugaTtaoo
CHPOBUHOIO 1111 BUpoOHULTBA (Pi6pHHO(reHO)IiITUYHNX (PepMeHTiB, TPOMOIHOMIOAIOHOTO (PEPMEHTY, aKTUBATOPIB
nporeiny C Ta npoTpomM6iHy, iHribiTopy arperauii Tpom6o1uTiB Ta pocdosinazu A2. Po3pobieHi eKCriepuMeHTalbHi
niaxonu nJ1st €peKTUBHOTO PO3AiIEHHS CKIaAHUX CyMilllell 6iJIKiB MeTOZOM i0HOOOMiIHHOI XpomaTorpadii.
[TokasaHo, 1110, B Cynieped iCHYIOUMM YABJIEHHAM, 3MEHIIEHHS CIiBBiIHOLIEHHS T€OMETPUYHUX NTapaMEeTPiB 1apy

CcOpOeHTY (IiameTp 10 BUCOTH), JO3BOJISIE JOCITTH BUCOKOTO CTYII€HS PO3TisieHHs 0JIM3bKUX 32 (Pi3UKO-XiMiYHUMU



BJIACTMBOCTSMM OiJIKiB. Biepie oTprMaHi BUCOKOOUMIIEHi iHri6iTop arperauii tpom6ouutis i pocdorinaza A2 i3
oTpytu muroMmopaHuka G. blomhoffii brevicaudus, gocnimxeni gpiznko-xiMidHi BIaCTUBOCTI i 0COGIMBOCTI
6iosioriyHoi Aii oTprumanux 6inkiB. [TokasaHo, 1110 3arajbHa HUTOTOKCUYHICTb OTPYT Pi3HUX BUIiB IIUTOMOPIHUKIB

MOXeE 6YTI/I BUKOPUCTAHA 4K XapPAKTEPUCTHKA OJI5 BXiﬂHOI‘O KOHTPOJIIO.

2. Dissertation is devoted to development of technique for platelet aggregation inhibitor and acid phospholipase A2
obtaining from Gloydius (G.) blomhoffii brevicaudus venom, with condition of its integration into one cycle of the
general venom processing technology. Manufacturing of pharmaceutical products based on snake venom
biologically active compounds requires incoming quality control because of the diversity of venom composition. At
the same time, opposite functions of target proteins in the mixture complicate their identification. We developed
new methods for incoming quality control for effective identification of biologically active compounds in Gloydius
snake venom. Using the method, we provided comparative characteristic for venoms of several Gloydius species.
Prothrombin activator was found in A. blomhoffii ussuriensis venom for the first time. Manufacturing incoming
quality control of G. blomhoffii brevicaudus venom proved it to be a source for fibrino(geno)lytic enzyme,
thrombin-like enzyme, protein C and prothrombin activators, platelet aggregation inhibitor and acid
phospholipase A2 production. For the effective production of these proteins, it was targeted to purify all of them in
one cycle of venom processing technology. This study describes development of obtaining method for platelet
aggregation inhibitor and acid phospholipase A2 integrated to the general technology used. Processing of complex
protein mixtures requires separation of proteins with similar physical - chemical characteristics. We developed
experimental techniques for effective fractionation of such molecules with ion exchange chromatography. In the
result of 15 different variants of ion exchange separation, we revealed optimal process conditions for separation of
several biological active compounds from snake venom. It was shown, that contrary to the existing conceptions,
decrease of the ratio of sorbent layer geometric parameters (diameter to height) increases effectiveness for
separation of proteins with similar physical - chemical characteristics. Obtained results are important for complex
manufacturing technologies development for multi-protein /peptide mixtures. Furthermore, highest possible
protein separation achieved in the minimal sorbent layer in industrial applications is used for step-gradient elution
calculations. Using received data we developed a new chromatographic method for obtaining of highly purified
platelet aggregation inhibitor and acid phospholipase A2 from G. blomhoffii brevicaudus venom. The method
integrated into general venom processing technology including several other proteins purification, such as
fibrino(geno)lytic enzyme, thrombin-like enzyme and protein C activator. Physical - chemical properties of
purified platelet aggregation inhibitor and acid phospholipase A2 were investigated with 1D-, 2D-electrophoresis
and MULDI-TOF mass spectrometry. Obtained platelet aggregation inhibitor was a single chain protein with
molecular weight - 12,00 kDa, isoelectric point - 8.03, effectively inhibiting ADP-induced platelet aggregation with
IC50% = 3.26?10-6 g or 5,42?10-10 M and exposing no enzymatic activity. Purified phospholipase A2 has molecular
weight - 13,76 kDa, isoelectric point - 4.17, pH optimum - 8.5, activity - 2876 IU?mg of protein, dose-dependently
inhibiting ADP-induced platelet aggregation with IC50% = 6,85 ?10-6 g +or 1?10-9 M and showing strong toxic
effect on PC-12 cell line. General cytotoxity of Gloydius venoms correlated with phospholipase A2 content and
could be used as a characteristic for incoming quality control.
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