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Po3pin 9. KopoTtki Ta AUCKYCinHI NOBiAOMJIEHHS

CURRENT TRENDS IN MOLECULAR DETECTION OF BACTERIA AND VIRUSES

Boris Sorochinsky, Scott Geller
Southern Research / Black & Veatch Special Projects Corp.
Biological Threat Reduction Program — Ukraine Kiev, Ukraine

Many different national and international organizations, including veterinary health authorities, research institutions, diagnostic labo-
ratories and field services, expend significant effort in order to mitigate, prevent and combat trans-boundary animal diseases. Early
warning systems and rapid, highly specific detection of pathogenic agents are major undertakings, and are critical for preventing the
spread of dangerous bacterial and viral infections. Thus, the development of novel, powerful, simple, and affordable diagnostic assays
is an important tool for veterinary research and animal health care.

Modern biotechnological molecular methodologies offer a range of different detection methods capable of enhancing the detection of
disease in both animals and humans. Concerning the direct detection of pathogenic viruses and bacteria, many molecular approaches
are introduced such as conventional PCR, real-time PCR, multiplex PCR, in situ PCR and improved in situ hybridization. Antibody-
detection methods are under development as indirect detection of different pathogens (serological analysis), ELISA systems, PCR for
protein detection (DNA tags, proximity ligations) and methods like dip-stick assays are also in widespread used as well.

This presentation is intended to discuss new trends in the field of pathogens detection. Though the above mentioned methods are
relatively new and highly useful, additional special attention is focused on more progressive methods such as amplification without ther-
mocycling (loop-mediated isothermal amplification (LAMP), nucleic acid sequence-based amplification (NASBA), rolling cycle amplifica-
tion (RCA), cycling probe technology, helicase-dependent isothermal amplification) and different technologies of biosensors. Some of
these technologies gave been developed into commercially available detection kits for a variety of pathogens including bacteria and
viruses. The current focus of new methodological approaches is to develop diagnostic systems which can be employed in resource-
limited laboratories.
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Bopuc CopoyuHckkutli, Ckom ennep
[Mpozpama 3meHLweHHs bionozidHoi 3aepo3u 8 YkpaiHi, Kuis, YkpaiHa

Bbazamo pisHuX HauioHanbHUX ma MiXHapoOHUX opaaHi3auill npudinsome 3Ha4yHy yeacy nonepedxeHHI0 ma KOHMPO MPaHCKOPAOHHUX X80p0b
meapuH. Cucmema paHHb020 NonepedXeHHs ma WeudKo20, BUCOKO CneyuUhidHO20 BUSBMEHHS NamOo2eHHUX 30YOHUKIG Marmb 8axXuee 3Ha4eHHs
0151 nonepedxeHHs po3noscrodxeHHs HebeanedHux bakmepianbHuX i 8ipycHux iHghekuil. Takum YuHoM, po3pobka HogimHix docmosipHux ma 0o-
cmynHux diagzHOCMUYHUX CUCMEM € 8aXIUBUM iHCmMpPyMeHmOoM O eemepuHapHUx 00CiOxeHb ma 0XopoHU 300pos’s. Y pobomi po3ansidaomscs
Hosi HanpamKu 8 obracmi eusienieHHs namozenie. OcHosHa Mema HoB8UX MemodosoaivyHuUX nioxodie — po3pobka diaeHOCMUYHUX cucmeM, Wo Mo-
Xymb 6ymu euKopucmari 8 ymogax 0bMexeHux pecypcie nabopamopit.
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POHKONEMKNH — PEeKOMOMHATHBIN MHTEpNEdKMH -2, obnafatolwnii NPOTUBOBMPYCHBIM 1 UMMYHOCTUMYTIMPYIOLLMM [JENCTBUEM.
WHTepneikiH -2 BniepBble Obi ONUCaH Kak LUTOKMH, CNOCOBHbIA NoaaepkuBaTh nponmdepauuo T-numgouunToB in vitro. B opraHname
IL-2 siBNsieTCA He3aMeHNMbIM POCTOBLIM (haKTOPOM AN1s CyBnonynauun perynsatopHbIX CynpeccopHbix T-numdountos. Th1-kneTku
(T-xennepsbl) CNOCOBHbI NPOAYLMPOBATH CYLLECTBEHHbIE KonnyecTBa IL-2, KOTOpbIit AEMCTBYS NapakpUHHO, aKTUBUUPYET MOHOLUTSI,
Ha KOTOPbIX NOCIe BO3AENCTBUS raMma-uHTepdepoHa HaLmHaloT akenpecuposaTth peuenTop K IL-2. [1-3] CeasbiBaHWe MHTEpnelikuHa
-2 CO CBOWMMM peLienTopaMm Ha MOHOLMTAX NPUBOAMT K akTMBALMN LMTOTOKCUYECKMMX CBOMCTB 3TUX KNETOK, YCUIMEHUIO reHepaLmum
aKTMBHbIX (DOPM KIUCIIOPOAA W Nepekncen, YTo obecneynBaeT NpsiMoe paspyLLeHune KPYMHbIX BUPYCHbIX YacTuL, (repnecBrpychI, Nok-

ceupychbl 1 7.4.) BT, [4]

B cBoeit paboTe Mbl NOCTaBUNN 3aavy U3y4nTb BOMOXHOCTb NPUMEHEHUS POHKONEIKHA NPY repnecByUpyCHOM MHAEKLIN 1 SPYTUX BUPYCHBIX
3ab0neBaHmMsX y CBUHOMATOK pa3nyHbIX NOMOBO3PACTHbIX FPYNM B YCIIOBUSX KOMMIEKCA.

Matepuanbi n metoabl nccneposanus. OnpegeneHne oNTUManbHbIX CPOKOB NPUMEHEeHUst POHKONENKHA B NOACOCHBINA 1 CYNOPOCHbIA Nepro-
Abl BbIpPaLLMBaHMS CBUHOMATOK, C y4ETOM BO3MOXHBIX MMMyHOAEMULMTOB, 06YCNIOBMEHHBIX TEXHONOTWEN BbIPALLMBAHNS U BUPYCHBIMM UH(EKLMS-
MW, B HaCTOsILLiEe BpeMms u3y4eHo cnabo. [ins pellenmns 3aToro Bonpoca npoBegeHo 3 onbiTa:
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Po3ngin 9. KopoTtki Ta ANCKYCIiViHi NOBiAOMJI€HHS

1. BeegeHue PonkoneiikuHa cBuHoMatkam B 1-3 feHb nopcocHoro nepuoda (npodunaktka cuHgpoma MMA y cBuHOMATOK, NpodunakTuka
NMMyHoZeduLMTa Y NOLACOCHBIX MOPOCAT).

2. BeeneHue PoHKonelkuHa CBUHOMAaTKaM cpasy nocrne 0TbeMa, Nepes UCKYCCTBEHHBIM OCEMEHEHNEM (MPOdKUnaKTUKka NPOXONOCTOB MHAEKLM-
OHHOW 3TVONOTWK, MPY OCEMEHEHNW CMIEPMOIA, BO3MOXHO KOHTAMMHUPOBAHHOW BMpYCaMu reprneca, napeoBupycHoil bonesnu, PPCC v ap.).

3. BeegeHve PoHkoneiikuHa cBiHoMaTkam Ha 32-35 cyTku CynopoCcHOCTM (MpodhnnakTuka BHYTpUyTPOGHOTO 3apaxeHus NioLoB reprecemupycamm,
napBOBMPYCOM W Ip.).

[ns nccneposanuns Gbin chopMrpoBaHs! 4 rpynbl XMBOTHBIX (3 rpynnbl CBUHOMATOK — OMbITHLIE, OfIHA — KOHTPOMbLHAS) N0 4 roNoBbI B KaX0M.
CBHHOMaTKaM OMbITHbIX rpynn PoHkonenkiH BBogMnmM B fosax 2 mn, 1,5 mn, 1,0 mn yto cootBetcTyeT Aose 400000 ELI, 300000 EL, 200000 EL
Ha 1 ronosy. Mpenapat BBOAUIN NOAKOXHO, Y OCHOBaHWS yxa, ¢ COBMtofeHNEM NpaBUN aceNTUKM W aHTUCEHTUKM. XKMBOTHBIM KOHTPONBHOI rpynMbi
HUKaKIX MpenapaToB He BBOAMMN. YKMBOTHBIX NOABMPani N0 NPUHLMMY aHaNoroB, BCe CBMHOMATKY COLEPXarnvch B YCHOBUSX MPOMBILLMIEHHOTO TUNa
BbIpALLMBaHIS CBUHEN, MO OBLLENPUHATON AN1S NPEANPUSTMIA TAKOTO TUNA TEXHONOMM.

Y BCEX XMBOTHbIX NPOBOAMIMA GMOXUMMYECKME W reMaTONorMyeckie 1ccnenoBaHns KPOBM, MPOBOAWMM yYET BOCTPON3BOAUTENBHBIX KAYECTB
300TEXHUYECKMX AaHHBIX MO KAXJ0/ rpynne CBUHOMATOK.

Pe3ynbTatbl nccneaoBaHusA. Ha nepeoM aTane C Lienbo UCKIHYEHNS HApYLLIEHU 0OMeHa BELLECTB Y NOZOMbITHBIX CBUHOMATOK
oTbupanu npobbl KPOBM 47151 BUOXMMUYECKOTO UCCHEAOBaHNS, CbIBOPOTKM KPOBU CCMEAO0BANM N0 OCHOBHBIM NOKa3aTensm.

Mpwn aHann3e GUOXMMUYECKNX MOKa3aTenu B uccnegyemblx npobax KpoBwW, B LENOM, rpybbix HapylleHuin obmeHa BeLecTs He
BbiBNeHo. OTMevanoch MOBbILEHHOE coaepxaHne MoueBWHbl (5,0+1,28 Mmonb/n npu Hopme 2,2-4,0 MMOb/N) M KpeaTUHUHA
(203,15+36,24 mkmonb/n npu Hopme 50-90 MKkMOnbL/N), YTO CBUAETENLCTBYET 06 ONpeaeneHHbIX HapyLWeHUsX YrneBogHoro obmeHa.
OTO MOXET ObITb BbI3BAHO HaNMYMEM B OpraH13Me XPOHUYECKMX BOCTanUTENbHbIX MPOLECCOB, HAPYLUEHNEM (DYHKLMM NOYEK, MOBbI-
LUEHHbIM COAEPXaHNeM B CKapMIMBaeMbIx kKopmax 6enka n/unn aHTubakTepuanbHbIX NpenapaTtos.

Ha BTopom atane otbupanu npobbl KPOBM A4S reMaToNorMieckoro uccnegosaxus. Mpu aHannse abConTHOTO U OTHOCUTENBHOTO
KonuyecTsa MMMAEOLMTOB Y NOACOCHBIX CBUHOMATOK OTMEYarach cnegytllas TeHaeHuns. B nepuog nogcoca KonuyecTso numdo-
LMTOB Yy CBMHOMATOK konebanoch He3HaYUTENbHO, HE OTMEYanoch PE3KOTO CHKEHMS JaHHOM MOnynsauMuM UMMYHOKOMMETEHTHbIX
KNeToKk. 3T0 NO3BONSET CYAUTb O TOM, YTO Y JaHHOW rpynnbl XMBOTHBIX HET SIPKO BbIPAXKEHHON UMMYHOCYNpeccun, 0ByCnoBneHHoN
npenpbiayLen 6epemeHHoCTbIO. MpuMeHeHne PoHKONEKMHa B TepaneBTUYECKMX A03aX Bbi3bIBAET YBENMYEHNE KONMYECTBA NUMAO-
LIMTOB, YTO CBMAETENLCTBYET O aKTUBALMU MMMYHHOW CUCTEMbI CBUHOMATKW. BCneacTBumu Yero npomMcxoaunT yCUneHue KonocTparnbHo-
ro MMMYHUTETA, YTO 06eCcneymBaeT 3aLLuTy NOPOCAT B MOLCOCHBIN NEPUOA.

Y CBWHOMATOK NOCre OTbeMa NPOLEHT NMMMAEOLMTOB BO BCEX Fpynnax AOCTOBEPHO He konebarcs, y BCex KWBOTHbIX Habmoaanach
OfMHaKOBas AMHaMMKA NogbeMa. 3TO CBUAETENLCTBYET O (h13NONOrMYECKOM BOCCTAHOBNEHUM MMMYHHOM CUCTEMBI O HOPMAmNbHOMO
YPOBHS, NOCIE MMMYHOCYNPECCUN, BbI3BAHHOM NpeablayLien 6epeMeHHOCTLI0. BBeeHue ke PoHKONENKUHa, faxe B 403€ Hke Tepa-
NEeBTUYECKON, BbI3bIBAET YBEMUYEHME NPOLIEHTA UMMYHOKOMMETEHTHBIX KNETOK MO CPAaBHEHWO C KOHTPOMbLHO rpynnoi.

Mpy NpuMeHeHNM POHKONENKMHA CyNOPOCHBIM CBUHOMATKaM JOCTOBEPHOM AMHAMMWKIA M3MEHEHUA aBCOMOTHOIO KONMYeCcTBa M-
(boLMTOB He OTMEYasoch.

BbiBogbl. 1. Hanbonee ontumanbHbIM SBMSIETCS BBeAeHWE POHKONEAKMHA CBMHOMATKaM B MOCEOTbEMHbIA nepuog. PyHKumS
MMMYHHON CUCTEMbI MOMHOCTHI0 BOCCTAHABIIMBAETCS NOCIE UMMYHOCYNPECCUM, BbI3BaHHON HEPEMEHHOCTbIO, UMMYHOKOPPEKTUPYHO-
LUKt 3dhdhekT Npenapata MakCUMarbHbIi.

2. [ins co3aaHus TepaneBTMYeckoro ahekTa 4o3a npenaparta Ans CynopoCcHbIX CBUHOMATOK AOMMKHA ObITb BhILUE, YEM ANs ApYriX
X03ACTBEHHBIX rpynn. TepaneBTUyeckuin ahexT oTMeyancs B fo3e He meHee — 2000 E[/kr

3. MNpm cobnopeHnn 300TEXHNYECKNX YCMOBUIA, HOPMANbHOM (DYHKLIMOHMPOBaHUM UMMYHHON CUCTEMbI, MPenapaT okasbiBaeT No-
NOXMTENbHbI 3DPEKT Y CBUHOMATOK BCEX XO3MCTBEHHBIX M NOMOBO3PACTHbIX rpynm. [Jo3bl MEHbLIE TepaneBTUYECKOW, BIMSIOT Ha
MMMYHHbII CTaTyC, HO HE JOCTOBEPHO.

3akntoueHue. MpumeHeHne PoHKonelknHa B TepaneBTUYECKON [03€e BbI3bIBAET MOMNOXUTENbHBIA CABUM B UMMYHHON CUCTEME,
YTO OYEHb aKTyarnbHO NPY HAMMYMKM UMMYHOZEUUMTOB. HO C y4eTOM (DU3MONOTMYECKOTO COCTOSHIS, UMMYHHBIA OTBET MOXET ObITh
HeaflekBaTHbIM W He 3aluLaTh OT 3aboneBaHni BUPYCHON atnomnorin. OfHUM 13 hakTOpoB, HANPAMYHO BIUSIOLLMM Ha 3TO, ABMSETCS
WHOVMBWLYaNbHAs PE3NCTEHTHOCTb XKMBOTHOTO.
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The application of roncoleukin at sows allows to preventive gynaecological diseases of virus etiology against the background of immunodeficiency.
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