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Pedhepar

BV3HAYEHHSA OIATHOCTUYHOI IHGOPMATUBHOCTI OHKOMAPKEPIB HE-4 3AJIEXXHO BIf MOP®OJIOMNYHOI CTPYKTYPU
MYXNUHU AEYHUKIB
HemanbuoBa K.B., CyxiHa O.M., CyxiH B.C.
KntovoBi crioBa: pak sie4HrKiB; MOpdororiyHa CTpyKTypa MyXIMHK; NyXMHoacoLinoBaHi Mmapkepu; oHkomapkepu; HE-4; CA-125.

PaHHs pgiarHocTnka PA € knoyoBMM nigxogoMm Ao npobrieMu nNiaBULLEHHST eDEKTUBHOCTI JiKyBaHHA. B
poboTi NnpeacTaBneHo pe3ynbTaT BUBYEHHS PiBHIB oHKOMapkepis HE-4 Ta CA-125 y 120 nauieHToK 3i 3nos-
KICHUMM Ta JOOpPOSKICHAMU HOBOYTBOPEHHSIMU SIEYHUKIB Y 3aNEXHOCTI Bif, MiCTONMOMNYHOrO TNy NyxnuHu. Yy-
TnuBicTb HE-4 Buwe, Hixx CA-125 npu eHOOMeTpiOigHIN Ta CBITNOKMITUHHIN KapUMHOMI SIEYHUKIB Ta CTaHO-
BuUTb 100%. MNpwn ceposHii, MyLMHO3HIN KapuuMHOMi Ta HeeniTenianbHUX NyXJIMHaxX SEYHNKIB YyyTnmneictb HE-4
Tpoxu Hux4e, Hixx CA-125. OgHak TouHicTe HE-4 Buwe, Hix CA-125 ons BCix MOPAONOriYHUX TUMIB NyXMWH
SIEYHUKIB. Y TOM Xe yac cneundivHicTb iHridiTopa npoteas HE-4 nepesuwye CA-125 y 1,5 pasu, o 0o3Bo-
nsge pekoMeHAyBaTK NOro BUKOPUCTAHHSA Y AiarHOCTULi 3MOsIKICHUX HOBOYTBOPEHb SAEYHUKIB.

Summary
ASSESMENT OF DIAGNOSTIC INFORMATION VALUA OF ONKOMARKER HE-4 DEPENDING ON MORPHOLOGICAL
STRUCTURE OF OVARIAN TUMOURS
Nemaltsova E.V., Sukhina Ye.N., Sukhin V. S.
Key words: ovarian cancer; morphological structure of the tumor; tumor-associated markers; oncomarkers; HE-4; CA-125.

Early diagnosis of ovarian cancer is a key approach in increasing the effectiveness of the treatment. This
article presents the results of the study of HE-4 and CA-125 tumor markers levels in 120 patients with
malignant and benign ovarian tumors depending on the histological type of tumor. The HE-4 sensitivity is
higher compared to that of the CA-125, and makes up 100 % in cases of endometrioid and clear cell
carcinoma of ovaries. In serous and mucinous carcinoma and non-epithelial ovarian tumors the HE-4
sensitivity is slightly lower than the sensitivity of CA-125. However, the accuracy of HE-4 is higher than that
of the CA-125 for all morphological types of ovarian tumors. At the same time the specificity of the protease
inhibitor HE-4 exceeds the specificity of CA-125 in 1.5 times, which allows us to recommend its use in the
diagnosis of malignant ovarian tumors.

YK 615.322:621.318.2/3
Conoesliosa H.B, lNlempoeckkuti O. M., MiweHko A. B

NEPEANOCIBHA CTUMYNALUIA HACIHHA EXIHALEL EJIEKTPOMAITHITHUM
MOJIEM K 3ACIB OTPUMAHHSA EKOJIOINT4YHO YUCTOI JTIKAPCbKOI
PEYHOBUHMU

BLOH3Y «YkpaiHCcbka MeanyHa cTtomaTororiyHa akagemisiy, Nontaea
MonTaBCbKUI HaLiOHaNbHUIN TEXHIYHWUIA YHiIBepcuTeT iM. KO. KoHgpaTioka

Ha ocHosi cyvacHux ysieneHb npo rnepedrnocieHy 06pobKy HacCiHHS erekmpoMagHimHUMU noasiMu pisHux Oi-
arasoHie 3arporoHO8aHO HO8Y MEXHOJIO2iK OrNPOMIHEHHS. [JoeedeHO mennosul i ocuensmopHuUl ersiue
e/1IeKmpPOMazgHimHo20 MoJsisi Ha CMPYKMyPHIi efieMeHmu HaciHHs. 3anpornoHo8aHO HO8Yy MamemMamuyHy MO-
Oernb po3rnodiny memrepamyp 8 wapi HaCurnHO20 HacCiHHS Mi0 Yac OrPOMIHEHHS 1020 8UCOKOYaCMOMHUM
eflekKmpomMazgHimHUM nosieM, wo 0ae MOXJ/ugicmb 3arporoHysamu 3acib nepednocieHoi cmumMynsyii HaciH-
HS1 8UCOKOYacCmOmMHUM efleKmpoMazHimHuM rnosieM. BusHadeHi onmumalsibHi pexxumu eraugy OrnpoOMIiHEHHS
Ha HacCiHHSI pi3HUXx copmie exiHauei. NpedcmaeneHi pesynbmamu nabopamopHux ekcriepumeHmis. Ha oc-
HO8i Kopenayii meopemu4Hux po3paxyHkie i ekcriepumeHmarbHux docrioxeHb 0o8edeHO MOXnueicmpe 8u-
KopucmaHHs ompuMaHUuXx pesyfibmamie y npoueci supobHuUYmMea Ho8UX NiKapChKux 3acobie .

Knto4oBi crnioBa: TexHOMorisi, ONPOMiHEHHS HaCiHHS, MoAernb, TeMnepaTypa, enekTpoMarHiTHe rnore, crnocid, CXoXiCTb, BNMB.

Jlikapcbki BMacTMBOCTI exiHauei nyprnypHoi oby-
MOBMEHi YHiKanbHUM XiMiYHUM CKMagom BCiX 4vac-
TWH pocnuHu. ExiHaues Garata ecdipHumn macna-
MW, aHTUOKCMAAHTaMu, He3aMiHHUMU OpraHiYHMMK
kncnotamu. [lo Ti cknagy Bxoadatb BitaMiHm A, E, C,
GaraTa KinbKiCTb MiKpoenemeHTiB — 3ani3o, KanbLin,
ceneH, KpeMHil Ta iHLUi.

Llen cknag gae MOXNMBICTb BUKOPUCTOBYBATU

Tom 16, Bunyck 3 (55)

npenapaTu exiHauel npu naTonorii KPOBOTBOPEHHS,
KICTOK, ayTOIMyHHUX 3axXBOPIBAHHAX CMOMYYHOI
TKaHWHW, 3y6iB, HIrTLOBMX MMACTWH, a TakKOX BO-
noccs.

BitamiH C, E Ta ceneH sBNAKOTbLCA CUMNbHUMMU
aHTUOKCUOAHTaMM siKi 3B’A3YI0Tb BiNbHI pagukanu
Ta BUBOAATb IX 3 OpraHiamy, LLO nonepeaxye paHHe
CTapiHHA KITUH, a TaKoX PO3BUTOK 3MOSAKICHUX HO-
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BOYTBOpeHb. Llen BiTaMiHHO-MiHEpanbHUA cknag
exiHauel nypnypHoi 06yMOBMOE ii MpoTM3ananbHi,
npoTuanepriyHi, NpoTMMikpobHi BnactusocTi. MNoni-
caxapuaw, ki 3Haxo4aTb B BESIMKIN KiNbKOCTi B KO-
peHi exiHauei, MaloTb iIMyHOCTUMYIOMI Ta iIMyHOMO-
OeniorYi BNacTUBOCTI, aKTUBYIOTb BUPOONEHHS iH-
TepdepoHiB, 36iMnbLyOTb BiACOTOK NENKOUUTIB B
KpOBi.

MpenctaBHukn pogy ExiHaues 3aBasky cBOIM
NPUMPOAHMM BRACTUBOCTAM € OOHMMM i3 CaMUX He-
0obxigHUX KynbTyp Ang dapmakonoriyHoro BuMpob-
HuyTBa. [pK BMPOLLYBaHHI Ha BESIMKUX Nfowax Ba-
romoto NpobnemMoro € ofep>KaHHA OAHOYaCHMX piB-
HUX CXOfiB, WO 00ymoBNeHo GionoriyHMMn ocob-
nuBoCcTaMKU BMAy. 3HA4YHa 4YacTka MNpPOAyKUii poc-
nvH, 6nmnsbko 25-30%, BTpadaeTbCa 3a paxyHOK
HesikicHoro nocisHoro HaciHHs [1]. MNMoHag 30% no-
CiBHOro matepiany € HenpugaTtHMM Ons MOcCiBy 3a
paxyHOK HM3bKOI CXOXOCTi i HeJoCTaTHbOI eHeprii
npopocTtaHHsa [2]. YacTkoBe BWpILLEHHS LUiei npo-
6remu nonsirae y BNpOBaXEHHi Cy4acHUX, eKOHO-
MIYHO BWrigHMX, eHeprosbepiraymx, eKonoriyHo
0e3neYyHnX TEXHONOriN nepennociBHOI CTUMYNALii
HaCiHHSA.

MeTa gocnigxXeHHs

MeToto poboTn € cnpoba CTBOpPEHHS HOBOT TeX-
Hosoril nepegnociBHOT CTUMYNALT HACiHHSA exiHauel
LLUNSAXOM MOro OMPOMIHEHHS eNeKTPOMarHiTHUM no-
neM BWUCOKOYACTOTHOroO fiana3oHy. BusHayeHHs
ONTUMAarnbHUX pexuMiB nepennocisBHoi obpobkn, a
TakoX po3pobka TEXHONOrYHO NPOCTOro, eKomnoriy-
HO 6e3neYyHoro i eKOHOMIYHO BUrigHOro 3acoby ne-
pennociBHOMO ONPOMIHEHHSI HaCiHHS BMCOKOYacTo-
THUM €neKTPOMarHiTHUM nonem.

Marepianu Ta meToau gocnigXeHHsA

Mig yac 06pobKM HACIHHA eneKkTPOMarHiTHUM
nornemM Bucokoi 4actotn (BY) BigbyBaeTbca ioro
HarpiBaHHs, B OCHOBHOMY 3aBASAKW HAsIBHOCTI B KIli-
TMHaxX MOMeKyn BOAM i PO3YMHEHMX Yy BOAi iOHIB.
Pyx monekyn Boaw i ioHiB nig Aieto 3MiHHOIoO enekT-
PUYHOrO NONSA BUCOKOI YacTOTWU i CNPUYMHAE Harpi-
BaHH4. Npun UbOMYy TemnepaTypa € ogHUM 3 dhaKTo-
piB, KM BNNMBAE Ha Hacnigku nepeanociBHol 06-
pobku HaciHHa. OgHak nopspg 3 HarpiBaHHAM npwu-
CYTHI i iHWi npouecu. MNMepeTBopeHHs CTPYKTYyp Bin-
KiB, nonapusadis KMiTMHHUX MembpaH, iHTeHcudi-

cpSAx-AT = A4S d—T
dx

Je ¢ — cepefHs nMToMa TennonpoBigHICTb Ha-
CUMNHOro HaciHHA, x/KroK;

P _ LWiNbHICTb LWapy HaCiHHS, Kr/M3;

P — akTuBHa NOTYXHiCTb, SIka BWUAINSETbCA Y
BTOPMHHOMY KOHTYpIi reHepaTopa BY, Br;

S — nnotia 6iYHOi NoBEepXHi, M2,

X+Ax_a

Kauis 0BMiHHMX npoueciB nig Aielo OonpOMiHEHHs
MOXYTb MPU3BOAMUTU OO 3MiHW €MNEeKTPUYHMX Bnac-
TMBOCTEN HaCiHHS, | 9K Hacnigok - 40 BNNMBY Ha i-
3i0M0MYHMI CTaH, CXOXICTb i eHeprilo pocTy poc-
NVH.

Mpn obpobui HaciHHa BY nonem BOHO 3Haxo-
OUTbCS MK KOHAEeHcaTopHUMU nnactuHamu. [pu
Lubomy nriowia 6OKOBOI MOBEPXHi Wapy HACiHHA Ha-
faraTto MeHLa, HiXX Mnowia TopueBUX MOBEPXOHb.
Tomy Tennonepegayeto 4yepe3 OOKOBI MOBEpPXHI
MOXHa 3HexTyBaTu. B Takomy BMnagky yHkuis po-
3noginy Temnepartyp y wapax HaciHHs Oyae 3ane-
XaTu TiNbKW Big OOHIET KOOpAMHATHY | Mae BUMMAA.

oT; x,t azT x,t
(x,7) —a (2,) +q,

ot Ox (1)

ae Ty » — pisHUUA MK TemnepaTyporo B Touui 3
KOOpAMHATOW X, B 4ac t i TemnepaTypoo HaBKoNu-
LWHbOro cepeposmLla, K;

a — koedilieHT TeMnepaTyponpoBiAHOCTI, M3/c;

g — KINbKICTb TEMNOTH, WO BUAINSETHCA B OOu-
HUUi 06’emMy 3a oguHMLIO Yacy, B1/m3,

3aranbHU Wap HaciHHSA, WO 3HaxoauTbCs MiX
KOHAEHCATOPHMMK MNnacTMHaMu, Mae TOBLUMHY 21
KoopauHatn TOpLEBMX NOBEPXOHb (KpaiB) Liapy
HaCiHHA BIiANOBIAHO: X1 =— i x> = + /.

YMoBY TennoobMmiHy Ha KiHUSX Lwapy HaciHHS
NMOBWHHI BIgNOBIAATM KpanoBUM YMOBaM 3aKOHY
HbtoToHa

or
A—| =hT|_, -1, @
ax x=-1
29 =h(T|_,-T,), 3)
Ox =

x=+1

oe A- eheKkTMBHUIA KoedilieHT Tennonposia-
HOCTIi HacunHoro HaciHHs, x/ m K;
h — koediuieHT TennoobMiHy Ha Kpasix Wwapy Ha-

CiHHg, BT/ (M 2 K);
To— TemnepaTypa 30BHiLLHbLOro cepefosuLla, K.
PiBHSHHA TenmoBoro GanaHcy pnns Bunagky,
KU pO3rNagaeTbCsl, Mae BUrNA

At+£Ax-At
21

, (4)
MocTaBneHa 3agava 3BOAUTLCS A0 PilLieHHS He-
CTauioHapHOro HeogHopigHOro  AndepeHLuinHOro
PIBHAHHS OpPYroro nopsiaky B YaCTUHHUX MOXIgHUX 3
rPaHNYHUMM  yMOBaMKM  3akoHy HbloToHa, a
PO3B’A30K 3a4audi Mae OCTaTOUHUIA BUrNAA;

X
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- ) :
T(x t)_ZPtl 1 _x_2 N A _i ey"ﬁsinyn cosl v X
Vs AU 2 & siny 7
yo| 1+
! 27, |

e Yn — NO3UTUBHI KOPEHi PiBHSAHHSA

3rigHo aHanisy mofeni TemnepaTypHOro pexwu-
My, NpW [OCTaTHii Tpueanocti o6pobku (L = 2)
BY nonem Temnepatypa HaciHHa T gocsirae cBOro
MaKCUMarnbHOroO 3Ha4yeHHsA | gani nNpakTU4HO He
3MiHIOETbCA. Ller BUCHOBOK iNKOCTPYETHCS 3anex-
HOCTSIMW, MNpeacTaBneHnMn Ha puc.l.a, oTpumaHi
pe3ynbTatu OCTaTHbO J0Bpe MOoXyTb ByTn anpok-
CUMOBaHI PIBHAHHSAM:

t

T (l—e b
T=T,(-e¢") 0

(%)

ae T _ acumntoTvuHe aHaveHHs Temnepary-
pu, korm £ = © k;

t . . .
0 — koeiLieHT, KM Mae PO3MIPHICTb Yacy, C.
T

0

Temnepatypa BignoBigae ycraneHomy pe-
XUMY, KONW OfepxaHe Tenmno i Moro BTpaTW PiBHI.
3Ha4yeHHs nepeBuLEHHS TemnepaTypy HacCiHHS,
LLIO OMPOMIHIOETLCH Hah TemnepaTypolo HaBKOIU-
WHbLOrO CepefoBULLIA MOXYTb OyTn 306paxeHi Ha
rpadiky (puc 1).

20 |
P=60B
5 8 — o
SE 5 ]
> E 3 //———PfSOBT
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§ 2 E P =40BT
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E 2 = / ————P-3Br
. _ p-
5 E; g)%- / //— P =20Brt
g a, _—
m O 5
0 E
0
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Puc. 1. 3miHa memnepamypu HaciHHs exiHauei 3

B ekcnepumeHTi BUKOPUCTAHO HaCiHHA exiHauel
6nigoi Ta exiHauei nypnypoBoi. Cnocié onpomiHeH-
HSl peani3yeTbCsd HacTYNHWM YuHOM. [ligroToBneHi
napTii HaciHHa 3rigHo OCTY 4138-2002 [12, 13]
macoto 0,01kr BigHocHow BornoricTio 12...15%, 3
BM3HA4YeHVM BWOWMM, COPTOM, CTPOKOM BpOXalto,
ymoBaMu 36epiraHHa MOMILLaTbCA MiXK OMpOMi-
HIOYUMM eNneKkTpogamMn 3a AOMNOMOror BiAgNoBigHOI
eMHoCTI, (ktoBeTa po3mipom 0,13x0,09x0,01m), abo
3aBaHTaXyeTbCa B OyHkep-OnpoMiHoBa4 B pasi,
SKLLIO oAHOpa3oBa napTia nepesuiye 0,1 kr.

TemnepaTypa OTOYYyHHOro cepefoBuLia MpU
30epiraHHi i ONPOMIHEHHi HaCiHHA  ckragae
+15...18°C. OnpomiHeHHs NPOBOAUTLCHA 3 BUXia-
Hoto noTyxHicTio 20, 30, 40, 60 BT. lNig yac onpo-

Tom 16, Bunyck 3 (55)

Yac 06pobku, XB

yacom nid 4ac 0bpobku nonem BY pizHoi nomyxHocmi.

MIHEHHS1 KOHTPOIIETLCS TemnepaTypa HaciHHS 3a
[0MOMOrOK CNMPTOBOrO TEPMOMETPA, a Micnsa BUM-
KHeHHs1 anapary - 3a gonomoroto tepmonapu XA-1 i
npunagy DT9208A byno npoBefeHo psaa ekcnepu-
MEHTIB Ans nepesipku BnnvBy BY onpomiHeHHs Ha
CXOXICTb i €eHeprilo poCTy HaciHHSA. TakoX BM3HaYe-
HO ONTUMAarbHi PEXUMWU ONPOMIHEHHA ANS Pi3HUX
COpTiB HaCiHHA.

Micna onpomiHeHHs 3 KOXHOI napTii Macot
0,01kr BunagkoBum YnHom BigbupaeTbes 200 Haci-
HWH, BKITOYAOUM KOHTPOMbHY napTito. Lle HaciHHs
nomiwaetbcs B Yawku [leTpi Ha inbTpyBansHWn
nanip no 100 WTyk B OgHY Yallky B OBOKpaTHOMY
NOBTOPEHHI. [licns 4oro HaciHHA B KOXHIM Yaului
3BONOXYETbCS, YaLLK/ 3aKpMBAKOTHCS.

179



BICHHK BZH3Y «YKpaiHcbka mMeduuHa cmomamonoziuna axademis,

Yawkm 3 HaciHHSAM MnomilalTbCsa B TepmocTar
Ona npopolyBaHHsa HaciHHA TP-1. TepmocTtart rep-
MeTusyeTbcs. [NpopoLlyBaHHs NpoXoauTb Npu TeM-
nepatypi +24+0,5°C.

Uepes ogHy 0oy nicna onpoMiHEHHSA HAaCiHHS
BUAMAETbCA 3 TepmocTaTty. BusHavaloTbCs enekr-
PWYHi XapaKkTePUCTUKM HACIHHS, a TakoX NpoBO-
ONTbCH 3BaXKyBaHHS HACIHHS.

MMig yac npopollyBaHHA Ha 3BONOXEHOMY nane-
pi HaciHHa nornvHae BoAy, NpY LibOMY MOro maca
30inbLIyeTbCA. 3 METOK BMU3HAYEHHSI CTYMNEHI0 BO-
OOMOMMHAHHS MPOBOAMTBCS 3BaXKyBaHHSI KOXHUX
100 HaciHWH BigNOBIAHWX NAPTin 4O ONPOMIHEHHS i
yepes3 ofHy OoOy nicnsi ONPOMIHEHHs. Takum 4u-
HOM BM3HA4Ya€TbCs BOAOMOrMNMHaHHA HaciHHA. Hain-
Oinblie BOAOMOINMHAHHA CMOCTEpPIraeTbcs  MNpu
TpuBanocTi 06pobkn HaciHHs 3...5 xB. [1OpiBHSHO 3
KOHTPOJbHOK MapTieto Moro Maca 36inblimnachk Ha
25%. A kinbkicTb nornuHyTol Boan gocsarae 43% Big
NoYaTKOBOI Macu HacCiHHS, LLO CBiQYNTbL NPO BUCOKY
iHTEHCUBHICTb OOMIHHUX NpOLECIB.

Micna 3BaxyBaHHA HaCiHHS NOBEpPTaeTbCA B
TepMocTaT, e NPOOOBXKYETLCA MOro NpPopoLLyBaH-
HA. Ha TpeTio goby nicns onpomiHEHHA BM3Ha4va-
€TbCHA eHepria pocTy, SK KifIbKICTb HACiHHS, WO Npo-
pocno Bif 3aranbHoOi KinbkocTi. Ha 14 poby nicna
OMPOMIHEHHS BU3HAYaETbCA 3aranbHa CXOXICTb Ha-
CiHHS, SIK KiNbKICTb HACiHHA, WO Npopocno Big 3ara-
NBHOT KifTbKOCTi HaCiHHS eKcnepuMeHTanbHoI napTil.

Pe3ynbTatu i 06roBopeHHs

Yepes 3 pobu nicns onpomMiHeHHS HaciHHs 6yno
BUMNYy4YeHO 3 TepmocTaTy, OinblliCTe MOro Ha uewn
yac BigyyTHO npopocno. BusHayeHa eHepria npo-
pocTaHHs, sika nigsuwmnack Ha 20...27% nopiBHSA-
HO 3 KOHTponbHOW napTieln. Kpawi pesynbtatu
ofepxaHo npu obpobui Ha npoTasi 3...5 XBUNKH.
Taknm 4YMHOM, B LUbOMY MPOMIXKKY MpU BUXIAHIN NO-
TYyXHoCTi 60BT Hankpale o6pobnaTn HaciHHA. TyT
HasgBHa HanbinbLua eHepria npopocTaHHs 78% Ans
exiHauei nypnypHoi i 72% pns exiHauei Gnigoi
(puc. 2).
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Puc. 2. EHepeisi pocmy HaciHHs exiHauel nyprypHoi i exiHauyei 651idof.
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Puc. 3. Cxoxicmb HaciHHS exiHauei myprypHoi i exiHayei 61i0o i.

CxoxicTb, sika BM3HAYAETbCA MPOLEHTOM HaCiH-
HS, WO MpPOpOCnO, A0 3aranbHOi KinbKocTi Ha 14

[oby, ekcTpemanbHO 3anexuTb Big TpWBaNoCTi
ONPOMIHEHHS MpPU IKCOBAHIN MOTYXXHOCTI BUNPOMi-
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HioBaya. MakcMMym CnocTepiraeTbCa Mpu PisHin
TpuBanocTi onpoMiHeHHs. [pu LbOMY CXOXICTb
3pocTae B cepeHboMy Ha 23...30% B NOpPIBHSHHI 3
HaCIHHAM, O He ONpPOMIiHIETBCA (pUc. 3).

Mig pieto BY onpomiHeHHA TemnepaTtypa HaciH-
HS1 cnoyaTKy 36inblyeTbCs, a 3roA0OM BUXOAWTb Ha
ycTaneHe 3HadeHHs. Lle cBiguntb nNpo Te, Wo Kinb-
KiCTb TEennoTu, sika HagaHa HaciHHIO, OOPIBHIOE Ki-
NbKOCTi TENMOTKU, sIka PO3CIDETLCA B HABKOSULLUHE
cepefoBuLLe. TakMM YMHOM, 3 TOYKM 30py TEPMO-
OWHaMiKn, Us cucTemMa BUXOOUTb Ha YycTaneHun
pexuM, a OMNpPOMIHEHHSA HacCiHHA AOUiNbHO NPOBO-
OUTKM B TeMmnepaTypHux mexax Big +25°C pgo +
31°C. Kpim TOro, nig Aieto 3MiHHOro eneKkTpUYHOro
nons HacurnHe HaciHHA HarpiBaeTbCs PIBHOMIPHO,
TO6TO TemnepaTypa B YCiX TOYKax O4HAKOBA.

AHania oTpuMaHux ekcnepuMeHTarnbHUX AaHuX
MoKasaB, LLIO CXOXICTb YCbOro HacCiHHS Mae Makcu-
MyM, sikuii B 1,2...1,3 pady binblue B MOPIiBHSAHHI 3
KOHTpOnbHUMK. [Mpy LbOMY oNTUManbHe 3HaYeHHS
yacy OnpOMIHEHHS Ofs Pi3HOro HaCiHHA 3MIHIOETb-
cs Big 3 go 6 xsunuH [15, 16].

Mpn uboMy Temnepatypa HarpiBy HaciHHA T
MoB’si3aHa 3 TPMBASICTIO iX OMPOMIHEHHS {, LLO onu-
CYETbCS CNiBBIAHOLLIEHHSM:

T=T,+175(1-¢") "

ae: T, = 18°C — noyaTkoBa TemnepaTypa;

a =0,1 x8"' - nocTiliHa Yacy HarpiBy.

HesHayHe 3MEeHLLEeHHA CXOXOCTi HacCiHHA nicns
OOCSArHEeHHS1 MakCcMMarnbHUX 3HayeHb Npu nodanb-
LWOMY MiBULLEHHI TemnepaTypu MOXIMBO 06yMOB-
neHe noKanbHUM MneperpiBaHHAM KNiTUHHUX MeM-
OpaH i geHaTypauieto BinkiB-NnepeHOCHWKIB y 3apo-
Ky.

BucHoBku

TakvM YMHOM, 3anponoOHOBAHO HOBY MaTemMaTu-
YHY MOZenb pPo3noAiny TemnepaTyp B LLapi Hacun-
HOro HacCiHHSA Nig Yac ONpPOMIHEHHSI MOro BMCOKOYa-
CTOTHUM €eneKTpOMarHiTHUM rnonem, ska BpaxoBye
3anexHoCTi MK reoMeTpuyHUMM napamMeTpamu
ONpOMiHIOBa4a, BUXIOHOK MOTYXHICTIO, 4acoMm
ONPOMIHEHHS1 Ta 6ioisnyHMMM BNACTUBOCTAMM,
WO [O03BOMMMAO MPOBECTU MOAENOBaHHA OO’ekTy
JocrnigpKeHb | BCTAHOBUTM HeOoOXiAHI TexHiyHi na-
pameTpu obragHaHHA Ta PeXUMN ONPOMIHEHHS.

Po3pobneHo Ta ekcnepumeHTanbHO anpoboBa-
HO HOBUWN edpekTuBHMI 3acib nepeanociBHOI CTU-
MYnAUT HACiHHSA, SKUI MOXe 3acToCcoBYyBaTUCh A4
nepeanociBHoi 06pobku HaciHHa exiHauel 6e3 3a-

CTOCYBaHHS XiMIYHUX CTUMYNATOPIB POCTY i, K Ha-
CnifoK, 4O3BONSE ofAepaTth OinbLUly KiNbKiCTb eKo-
NOriYHO YMCTOI MPOAYKLII, sika MOXe BUKOPUCTOBY-
BaTUCb K dpapMaKomnoriYyHuin npenapart anga npodi-
NaKTUKM Ta NiKyBaHHS Pi3HUX 3aXBOPIOBaHb.
[MpoBedeHi ekcnepuMeHTanbHi  OOCHIAKEHHS
NigTBEPOXKYIOTb OOLUINBHICTb 3aCTOCYBAHHS TEXHO-
norii nepegnociBHOT CTUMYNALI HACiHHSA, BHACAiQOK
YOro CXOXiCTb HaciHHA 36inbwunack Ha 23 — 30%.
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Pedhepar
NPEOMNOCEBHASA CTUMYTIALMA CEMAH 3XMHALIEM QNEKTPOMAIHUTHBLIM MOJTIEM KAK CPELCTBO MONYYEHUA

OKONOIMM4YECKM YNCTOIO JIEKAPCTBEHHOIO BELLECTBA

ConoebeBa H.B., lNeTtposckuin A. M., MuweHko A. B

KntoyeBble crioea: TexHonorusa, oﬁnyquMe CeMdAH, Moaenb, TeMnepartypa, afiekKTpoMmarHuTHoe norne, CI'IOCO6, CX0ACTBO, BIUAHME.

Ha ocHoBe coBpeMeHHbIX MpeacTaBreHuin o NpeanoceBHoO 06paboTke CEMSH 3NEKTPOMAarHUTHBIMU Mo-
NAMU pasnuyHbIX AManasoHOB NpeasioxeHa HoBas TexHonorus obnyyeHus. [lokasaHo TennoBoe U ocuens-
TOpPHOE BIUSIHVE 3NIEKTPOMArHUTHOIO MOMsS Ha CTPYKTYPHbIe 3reMeHTbl ceMsiH. lNpeanoxeHa HoBas MaTte-
maTudeckasi Modenb pacnpeneneHns TeMrnepaTyp B Croe HacbIMHbIX CEMSH NPU 0GNyYeHUN ero BbICoKoYac-
TOTHBLIM 3IEKTPOMAarHMTHBLIM MOIEeM, YTO MO3BONSIET NPEanoXnUTe CPEACTBO NPeANOCEBHOW CTUMYNALUMN ce-
MSIH BbICOKOYaCTOTHBIM 3M1EKTPOMArHUTHbIM norneM. OnpeneneHbl onTUMarnbHbIe PEXUMbl BO3OENUCTBUA 06-
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BICHHK BZH3Y «YKpaiHcbka mMeduuHa cmomamonoziuna axademis,

NyYeHus Ha ceMeHa pasfnnYHbIX COPTOB axuHaLew. MpeacTaBneHsbl pe3ynbTaTbl NabopaTopHbIX aKCnepume-
HTOB. Ha OocHoBe KoppensiuMM TeOpPEeTUYECKUX PacyeToB WM IKCMepVMeHTarnbHbIX UCCreAoBaHWn gokasaHa
BO3MOXXHOCTb WCMOMb30BaHNA NOMyYeHHbIX pe3ynbTaToB B NpOLiEecce Npou3BOACTBa HOBbIX NEKAPCTBEHHbIX
cpencTB.

Summary
PRE-SOWING STIMULATION OF ECHINACEA SEEDS WITH ELECTROMAGNETIC FIELD AS MEANS TO OBTAIN
ENVIRONMENTALLY SAFE MEDICINAL SUBSTANCES
Solovieva N.V., Petrovskiy A.M., Mishchenko A. V.
Key words: technology, irradiation of seeds, model, temperature, electromagnetic field, method, similarity, effect.

Having based on the latest ideas on pre-sowing treatment of seeds with electromagnetic fields of various
ranges we suggested a new technology of seed irradiation. We proved oscillatory and thermal effects of
electromagnetic fields on the structural elements of the seeds. A new mathematical model of the temperature
distribution in the layer of bulk seeds irradiated by high-frequency electromagnetic field was calculated,
which allowed us to offer a means of pre-stimulation of seeds with high-frequency electromagnetic field. We
found out optimum modes of radiation of seed of different breeds of echinacea. The paper also presents the
results of laboratory experiments. Based on the correlation of theoretical calculations and experimental
studies we demonstrated the ways to introduce the results obtained into manufacturing new medicines.

YK 616.731-07.23.008+612.045.11
Cmynak O.I1., Jlesuybkuti A.I1., CkpunHikoe .M.

EKCNEPUMEHTAJIbHA NPO®IJIAKTUKA ANCBIO3Y B ACHAX LLYPIB 3
LLYKPOBUM AIABETOM TUINY 2 3A AONMOMOIoro MyYKO3AJIbHUX NEJTIB
3 NPEBIOTUKAMMU

BLOH3Y “YkpaiHcbka MegudHa cTomartorioridyHa akagemis”, M. MNontaea
Y “lnctutyTt ctomatonorii HAMH Ykpainn”, m. Ogeca

3a ymoe ekcriepumeHmarnbHO20 UyKkposoao Oiabemy murly 2 8 sicHax po3eusaembcsi 0ucbios, sKuli MOXHa
rnonepedumu 3a 0onomoeoro annikauiti 2enie 3 npebiomukamu. byrno npoeedeHe nopigHsinbHe GOCIOKEHHS
aHmuoucbiomuy4Hoi dii 5 npebiomucis, npenapamis Wo 8iOHOCAMbCS 00 PISHUX 2Py UbO20 Kilacy CriofyK Ha
moderni idmeopeHHs1 ducbio3y, IKul 8UHUKae eHacidok sidmeopeHHs y wypie L[] muny 2. lNposedeHi Hamu
oocnidxeHHs1 Nidmeepduriu po38UMmMoK opasibHo20 ducbiody y wypie 3 L] muny 2 ma doeesniu MoXrugicmb
YCYHeHHSs1 ucbio3y 3a 0ornomoezoro npebiomukie, 3 AKUx HaUbNbW eghekmusHUMU 8usieuuCh 2esi “BuHoe-
padHult” ma “MyKo3uH”.

KntoyoBi crnoBa: uykpoBuin giabet Tuny 2, sicHa, Ancbios, NpebioTuku

Po3BUTOK OMCOBIOTUYHMX SIBULL B NMOPOXHUHI pPO-
Ta y XBOpUX Ha uykpoBui giabet (L) npeacrae-
neHo 3 BaraTbOx HayKOBUX Mpausax OCTaHHbLOroO 4a-
cy [1,2,3,4,5,6]. BeaxaloTb, WO came pPO3BUTOK
amncbiosy € OAHMM 3 OCHOBHMX MNPOBIOHWX FaHOK
pPO3BUTKY 3ananbHO-OUCTPOMIYHNX npoueciB y TKa-
HUHaX NapoAOHTa, SKi AOCUTb BaXKKO MigAdalTbCA
nikysaHHto [7, 8].

OgHum 3 edbekTMBHUX 3acobiB 3 aHTMAMCOIOTU-
YHOIO Aieto € NPebioTUKM, PeYOBUHU, SKI CTUMYIO-
I0Tb PicT NpobioTMYHOI Mikpodpnopu, Wwo 3abesne-
YyIOTb HanbinbLL edeKkTUBHMI 3axXUCT Big naTtoreH-
HMX MikpoopraHiamis [9,10,11].

B 3anexHocCTi Big XiMiYHOI Npupoan Ta xapakTe-
py NpoTUMIKpOoOHOI aii BuainatoTe 10 Tunie npebio-
TukiB [12].

MeToto Haworo gocnigkeHHsa 6yno nopiBHANbHE
OOCIimKeHHss aHTuamcbioTnyHoi aii 5 npebioTukis,
npenaparis, L0 BiAHOCATLCA A0 Pi3HUX rpyn LibOro
Krnacy crnonyk Ha moaeni BigTBOpeHHsA aucbiosy, siki
BMHMKaIOTb BHACNIAOK BiATBOPEHHS Y wypis L Tn-
ny 2.

Ak Bigomo LU Tuny 2 € Hanbinblw macosow ¢o-
pmoto fiabety, sika BuaBnseTbcss Mamke y 90%

xBopux Ha L [13]. Came npu uin coopmi giabety
yacTile po3BMBAETLCA OpanbHUn aucbios [4, 8].

Marepianu Ta meToau pocnigXXeHHs

EkcnepumeHTanbHi JocnigpkeHHa Oynu npose-
OeHi Ha 49 6inux wypax niHii Bictap (camui, 5 mi-
cauis, xuBa maca 260+10 r). Y 42 wypis BiaTBOPIO-
Banu LA Tuny 2 3a metogom YnbsaHoBOI Ta Tapa-
COBOI [14] WNAXOM BHYTPILLHBOM SI3€BOr0 BBEOEH-
HA npoTamiHy cynbdaTta B [03i 4,5 Mr Ha ogHOro
wypa 2 pasu Ha foby (3paHKy Ta BBe4depi) B Npo-
[oBxX 12 gHiB. B sikocTi npenapartiB npebioTukis Bu-
KOpMCTOBYBanu pepMeHT ni3oumM anueBoro Binky
(Afilact, BupobHuuTBa chipmm “Hausen”, [daHiq). bi-
ohriaBoHOIA KBepueTuH (thapmnpenapat dipMu
epmaHiqa), BuHOrpagHa Myka (nogpibHeHe cyxe
nucTa BuHorpagy copty Wsabena, BupobHuLTBa
HIMA “Opecbka 6ioTexHonoria”, BOAHUA eKCTPakT 3
Arig YOPHULi 3 KOHUEHTpaLieto cyxmx pedvoBuH 4,9%
(nabopatopHun npenapat) Ta npenapaTt “Myko3unH”
(aLeToHOBMI MOPOLLUOK CIM30BOI OOOMOHKN TOHKOI
KMLLIKM MOPOCS, SKMA BMILLLyE KOnareH, rianypoHOBY
KNCNOTY Ta cynbdaTupoBaHi nonicaxapugu, nabo-
paTtopHuii npenapar). NpenapaTtn npebioTukiB y Bu-
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