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TEHETUYHO MOJIU®IKOBAHI POCJIMHMU TA IX BILIUB
HA OPT'AHI3M TBAPHUH

H. O. Canuea, B. B. Cuimuncokuu
InctutyT 6iosorii TBapuH HAAH Ykpainu

Y ecmammi y3azanvueni oani nimepamypu npo 8niue ceHemuyHo MOOUGDIKOBAHUX POCIUH HA
opeanizm meapun. Poszensoaromoeca mexauizmu 0ii enigpocamy, sSKull HA CbO2OOHIUWIHIU O€Hb €
Hatnowupeniwum 2epbiyudom y ceimi. Toxcuuna 0is enipocamy obymosnena mum, wjo yet
eepoiyuo ineioye ¢pepmenm S-enonnupysunwuxivam—3-gpocpam cunmaszy. Ilpoananizosano pso
cyyacHux pobim no eusyennio enaugy I'M-coi ma iHWUX CilbCbKO2OCNOOAPCHKUX KVIAbMYD HA
Op2aHi3M MEapuH.

Kurouosi ciaosa: T[EHETUYHO MO/JUOIKOBAHI OPTAHI3MU (I'MO), I'NIIOOCAT,
COSl, TEPBILIMIN, TPAHCTEHHI TEXHOJIOI'TT

B ocranni nBa gecATupiuus Tporpec B MOJEKYNApHiN Oionorii i reHHid iHKeHepii
3alpONOHYBAaB BYCHHM HOBI CIIOCOOM TIOKpAIIEHHS POCIMH 1 TBapWH, SKi paHilIe BaXKO OyJo
YSBUTH. 3’SIBUJIACh MOXJIMBICTh HE 3aCTOCOBYIOUYM TPaIULIiiiHI METOIU CENEKIii OTpUMYBaTH HOBI
TeHOTHITH, SKi JI0 IIFOTO Yacy He iCHyBaJd B MpHUpOi. ToMy, CTalouH 3 KO)KHUM POKOM BCE OLTBII
JOCKOHAJIMMHM, YHIBEpPCAJIbHUMHU 1 O€3MEYHUMHM, TPAHCTEHHI POCIMHHU 1 TBapUHHU BXKE IOYaIU
MOMITHO BIUIMBATH Ha CUIBCHKE TOCHOJAPCTBO, MEIWYHY MPOMHCIIOBICTD, iHIII C(epu JIOICHKOI
TISUTBHOCTI.

Metoa cTBOpeHHsI reHeTUYHO MoaudikoBanux opraHizmiB (I'MO) mosnsrae y 3miHi reHHOT
CTPYKTYPH POCIIMH TaKUM YHMHOM, 110 BOHM HaOyBarOThb HOBHMX BJIACTMBOCTEH, HAIIPUKJIAJ, CTAIOTh
MEHIII BPa3JMBUMH [0 HIKIHUKIB YM XBOpOO. 3aBASKH LbOMY, OPraHi3M HaJIIS€TbCcA Oa)kaHOIO
XapaKTEPUCTUKOIO, SKOI 70 IIbOTO Yacy He BojomiB. Y 1953 pomi Ixeitmc Yorcon u ®dpeHcuc
Kpuk 3poOunu BiIKpUTTA, 10 BCs iHpOpMallis Mpo OpraHi3M 30epiraerbesi B LEHTPl KIITHUHHOTO
saapa B JIHK. Bunuknu mymku mpo Te, 1[0 MIHSIOYM T€HU, MOXKHA 3MIHIOBATH O3HAKHU KUBUX
opranismiB. OfHaK peanizyBaTd iX Ha mpakTulll Oymo He mpocto. | mume B 1979 poui BueHUM
KenbHCHKOTO YHIBEPCHUTETY BAAJIOCS CHIOYATKY BUAUIMTH T'€H, SIKHU BIAMOBIIA€ 32 CHHTE3 1HCYJIIHY
y JIOAMHY, a TOTIM BOYAyBaTH HOT0 B TeHOM OakTepii KUIIKOBOT manuuku. [licis yoro BoHa rnoyana
cuHTe3yBatH iHCYIiH. [lITyuyHO 3MiHEHI opraHi3MHU Ha3BallM TPaHCTEHHUMH. B 11eii yac B HayKOBii
JiTeparypi 3’SBHJIach IIe HIKOMY He Bigoma abpesiatypa MO — renHo Moan(ikoBaHi opranizmMu
[1, 6]. [Tepmmii maTeHT Ha TeHETHUYHO-MOoau(ikoBaHM poAyKT OyB Buganuii B CIIA y 1985 porii,
a B €Bpomi [ M-nipoaykiito mareHTyoTh 3 1997 poky.

Jnst mporo, mo0 BU3HAYUTH YW O€3MeYHi Taki MPOMYKTH, CHiJi TEPEeBIPUTH HACTYIIHI
(akTOpH: TOKCHYHICTh, 3AATHICTh CIPOBOKYBATHM QJEPriyHi peakmii, BMICT crerudiyHux
KOMITOHEHTIB, 3/IaTHICTh HAHECCHHS IIKOIU MPH B3a€EMOJIl 3 1HIIMMHU PEUYOBHHAMHU, CTAOUIBHICTH
MPUBHECEHUX B HUX TEHIB (TOOTO, YW 3[aTHI BOHU HE PO3KIAAATHCA B OpraHi3Mi IIOJIUHU),
BOJIOJIIHHSI HETIPSIMUMH METOJaMU BIUTMBY Ha JroAuHy [42, 44]. ['onoBHE nmuTaHHS — YU O€3MeyHi
Taki MPOAYKTHU JUIS JIIOJMHUA — JIOC] 3aIMIIA€ThCS 0e3 BIANOBiAl. Y 3B S3KY 3 IIUM, IO B KOXXHOMY
KOHKPETHOMY BHUIAJKY JUIsl CTBOPEHHSI HOBOI POCIIMHU BUKOPUCTOBYIOTh Pi3HI METOAM 1 F€HU, TOMY
HEOOXiTHO MPOBOJUTH EKCIIEPTH3H 110 KOXKHOMY HOBOMY MPOAYKTY.

Byno npoBeneno 6araro gociimxkeHs, moa0 BBy ['MO Ha opranism TBapuH. Haykosiri
NOJIUIMIINCS HA TNPUXWIBHUKIB Ta MPOTUBHUKIB METOJIB TEHHOi TpaHcdopmauii. ['omoBHUM
apTyMEHTOM MPUXWIHHUKIB TEHETUYHOI MOAU]IKaIlii € BAOCKOHAJICHI XapaKTEePUCTUKH OTPHUMaHUX
pOCIMH, TBapuH 1 MIKpooprauiamiB. Tak, T€HETMYHO MOIM(IKOBaHI POCIUHM CTIHKIII 10
30y IHUKIB 1H(PEKIIHHUX 3aXBOPIOBaHb, BOHU JIOBIIE 30€piraroThCs 1 MalOTh MiABUIIEHY CTIHKICTh
710 Aii cTpeciB HaBKOJIUIIIHBOTO cepeoBuIla. ['eneTnuHa Moan(DiKallis TBAPUH 103BOJISIE CIIPOCTUTH
yTpPUMaHHS, TPUCKOPUTHU PICT 1 TOJIIMIITUATHA CMAKOB1 SKOCTI M’sica 1 MOJIOYHUX MPOTYKTIB.



[IpoTuBHUKH, HaBIaKW, BKa3ylOTh, IO HACHiAKKA Big cnoxkuBaHHi ['MO HemocTtaTHBO
BHBYCHI, 1, HA JYMKY aBTOPUTETHHUX (DaxiBI[iB, MOXKYTh BUKIHUKATH 3aXBOPIOBaHHs y Jojaei. ['M-
MIPOAYKTH MOKYTh BHKJIMKATH aJIeprito, MOPYyIIEeHHS 0OMiHY PEUOBHH, XBOPOOU HITYHKY. 3 pO3psIy
BIIIaJICHUX MOMUIMBUX HACHIAKIB — MyTareHsi [5, 7, 22, 39]. Ane BOHU Tak 1 3aJIUIIAIOTHCS
HEBUBYCHUMH.

[IpoTUBHUKK TpPaHCTEHHUX TEXHOJOTIM HA3WBAIOTh PsAJ PHU3MKIB, TIOB’sS3aHUX 3
Buxkopuctaasim I'MO. Cepen Hux:

1. AnepriuHi peakiii;

2. ITigBuIieHA TOKCHUYHICTD;

3. [MommupenHs «Han0yp’ sTHIBY,;

4. CTIfKICTh 10 aHTUOIOTHKIB.

o6 po3mi3HaTH Ti €K3EMIUIAPH, SKI Oy yCHIITHO MOAHM(IKOBaHI, B TEHOM PEIHUITIEHTY
BOYJIOBYIOTh CHEIiajibHI MapKepHi TeHH. MapkepHi TeHHM (yHKIIOHATbHO HE MOTpPiOHI
MOAM(IKOBAaHOMY OpraHi3My 1 BUKOPHUCTOBYIOTHCSI TIIBKM B TEXHIYHUX IIIAX TIiJ 4Yac BiaOopy.
3 KO)KHUM PpOKOM BC€ OUIbIIE€ TEXHOJOTIM BUKOPUCTOBYIOTH PEMOPTEPHI TE€HH, T'€HU-MapKepu
3aCTOCOBYIOTBCS, ajieé piako. PemopTepHi T€HHM CTalyd HEOI[IHEHHHWM IHCTPYMEHTOM Y BHBYCHHI
eKcrpecii reniB. Ix mmpoko 3acTOCOBYIOTH B GioMeIMYHUX Ta (apMaleBTUYHUX JOCITIKEHHSX, B
MOJICKYJISIpHIM 01010Ti1i Ta 610X1Mii.

[Mpuxuneauka ['MO  roBOpsATh, IO YYXOpPiJHI BCTAaBKUM TMOBHICTIO PYHHYIOTHCS B
[UTYHKOBO-KHIIIKOBOMY TpakTi TBapuH 1 JoauHd. [IporuBHuMKM, HaBnakw, 1o JIHK
MIEPETPABIIOETHCS HE 10 KiHI 1 OKPEeMi MOJIEKYJIM MOXKYTh MOTPAIUIATH 3 KUIIKIBHUKA B KIITHHY 1
B S7pO, a TOTIM 1HTErpyBatucs B XxpomocoMy. [Imasmign 1 I'M-BcTtaBku Oynu BHUSIBICHI B PI3HUX
opraHax TBapHH 1 JIOJAWHH, IO CHOXHUBarOTh I M-mpoayktu. 30kpemMa, B CIIOHI Ta MiKpodQJopi
KHIIKIBHUKA JTIOAUHU [28], y KpoBi Ta Mikpodopi kumkiBHuKa Mutei [39, 40]. Takox BHSIBUIN
I'M-BCTaBKM B Pi3HUX OpraHax IUIOJiB 1 HOBOHAPOIKEHUX MHIICHAT (KUILKIBHUKY, KPOBi, CEpLi,
MO3KY, TEUiHIIl, CEeJIe31HIll, CIMIHHUKAX, MKipl U Ap.) IcHye Bepcis, 1Mo moigaHHs OpraHi3MiB OIUH
OHUM MOXXE JIS)KaTH B OCHOBI TOPHU30HTAJIBHOIO MEPEHOCY, OCKUIbKM mokazaHo, mo JIHK
MEPETPABITIOETHCS HE IO KIHII 1 OKpeMi MOJICKYJIM MOXKYTh TOMAIaTH 3 KUIIKIBHUKA B KIITUHY 1 B
AP0, a IOTIM 1HTErpYBATUCS B XpOMOCOMY [6].

[Tepmm, xTO 3assBUB mpo HeOesneuHicTh BxkuBaHHI ['M-mpoaykrtiB, 6yB Arpad Pusztai
(Rowett Research Institute), skuii y 1999 potii npoBiB AOCHIPKEHHS Ta BUSBUB, L0 CIIOKUBAaHHS B
1xy 'M-kapromuti, B JIHK sikoi BOyyBanu reHu miJICHDKHUKA 1 Bipyca KaIlyCTsSHOT MO3aiKH, CIIpHSsIE
NPUTHIYEHHIO IMYHHOI CHCTEMHM, MOPYIICHHIO iSUIBHOCTI BHYTPIIIHIX OpraHiB (pyHHyBaHHS
MEYIHKH, 3MIHU Yy CEJE31HIIl Ta IMUTOMOMIOHIN 3aJ1031), 3MIHH B ITUTYHKOBO-KHIIIKOBOMY TpakTi [20,
33, 34]. Hocmimkenns Pusztai Oynu miaATBepIKEeHI HE3aJIeKHOIO Tpymoro 23 BueHux 3 13 kpain
CBiTYy, ouosroBaHi npogecopom bprocenbepkoro yHiBepcuteTy E. Van Driessche.

Cepen nporuBuukis MO x. 6. H. €pmakosa I. B. (IHcTuTyT BUIIOT HEPBOBOI AISTBHOCTI 1
Hetipodizionorii PAH), sika mpoBena cepio ekcnepuMeHTIB Ha mypax [2, 3, 4, 18, 19]. bynu
BUBYEHI II'SIThb TOKOJNIHb INypiB, SIKUX No4anu rogyBatu ['M-coero mo cmaproBanHsa. 60 %
HOBOHAPOJKEHUX TBAPWH, 3aTMHYJIA HAIMPOTS31 ACKIIBKOX JHIB, Ti1 40 %, 110 3aIUIIMINCS CUIIBLHO
BIJICTaBaJIM y PO3BUTKY. Y IPyroMy IOKOJIiHHI IPU CHApIOBaHHI MiX CO00I0, TBAPHHU 110 BIKUIU
MMOTOMCTBA HE Janu. Y TeYiHIl, HHUpPKaX, CIM SHUKaX MiIJAOCTIAHUX TBApuUH BiAOYIHCS
Mopoonoriuni 3miHM. Crioctepiraiocss MOPYLIEHHS IHCTUHKTIB, Y TOMY YHCII MaTepUHCHKOTO
IHCTHHKTY. Y XOJi €KCIepUMEHTY BUKOPHUCTOBYBAJIAaCh MOAM(IKOBaHA COSA, CTIHKa 10 repoinumy
«Roundup». g pobora kpuTHKyBayiach, Oyno psa 3ayBakeHb IIOAO YHCTOTH MPOBEICHHS
€KCIIEpUMEHTIB. bibIly YacTHHY ITUX JaHUX OYJIO CIIPOCTOBAHO.

Bapto 3ynuHuTHCS Ha CO1, sIKa SK BIAOMO € OJHIEIO0 3 CUTLCHKOTOCMOIAPCHKUX KYIBTYP, HAJ
SIKOI0 TPOBOJATH TeHetwuHi 3minu [13, 15, 6]. CoeBuit OUTOK YHIKadbHUW 3a CBOIMHU
BJIACTMBOCTSIMU — BiH MICTUTh HE3aMiHHI aMiHOKUCIOTHU. [TopiBHSIHO 3 M’sicoM, pOOIO Ta MTUIIECIO
cosl SIK TIOCTayaJbHUK OLTKa Ma€ KiJbKa ICTOTHHMX IepeBar, 30KpeMa, ii aMiHOKHCIOTH JIETIIe
BUJUISIOTHCS 1 3acBOIOIOTHCS. ['eHeTHyHO Monau(dikoBaHa C€Os BXOAWTH B CKJaJ Bce OLUIBIIOI
KUTbKOCTI mpoaykTiB [31]. CBITOBHM JIiIepOM 3 TIOCTaBKH TeHeTHYHO-Moaudikoanoi (I'M)-coi €
amepukaHcbka ¢ipma «Moncanto». Y 1995 poui us ¢dipma Bunmyctmia ['M-coro 3 HOBUM
npu3HakoM «Roundup Ready» (RR). «Roundup» — Toprosa mapka repOinuay rimidocary. Briepiie



repOILKIHI BIACTUBOCTI i€l peuoBuHU Oynu BusiBieHi y 1970 pomi Jxonom ®panuem, skuit
MpaIffoBaB B aMEpHKaHChKiN kommaHii «MoHcanTto». ¥ 1986 pormi BiH OTpuMaB 3a II€ BIAKPHUTTS
HaI[lOHANBHY Menanb 3a TexHounorio. [midocar (N-(bochonomerwn)-rainun, C;HsNOsP) — €
MOX1THUM aMiHOKHUCJIOTH TJIIHMHY 1 Ha ChOTOHIMIHINA JACHB 1€ HAUITOIITUPEHIINA TepOIluI y CBITI
[11, 14, 43].
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Puc. 1. CrpykrypHa dopmyna riidocary

Tokcuuyna mis riidocaty oOymMOBI€Ha THM, IO MeW repOinua iHrIOye ¢epMeHT 5S-
CHONMUPYBWIIHUKIMAT-3-pocdar cuHTazy. A 1ell GpepMeHT CHHTE3ye XOpU3MaT — POCIUHHHUN
MOTIEPETHUK TPHhOX apOMaTUYHUX aMIHOKHUCIOT: (peHUIanaHiHy, THPO3UHY, TPUNTO(DAHY Ta JCSKUX
IHIINX Ba)KJIMBUX KOMIIOHEHTIB pociinH. ToMy mpH momnajaHHi Ha POCIHMHY BiH OJIOKY€ CHHTE3 IHX
BOKJIMBUX aMIHOKUCIIOT 1 pociuHa TuHe. CIiJl 3ayBa)KUTH, 110 CHHTE3 IIUX aMIHOKHCIIOT Y TBapUH
BiOyBa€eThCsl MO-IHIIOMY 1 He iHriOyeTbes rmidocarom [45]. Tomy rmidocaT BIZHOCHTBCSA 0
MaJIOTOKCUYHHX TePOIUIIB, 0 MiATBEPIHKYEThCS MO0 JIeTaabHOI0 103010 LD50=5600 mr/kT Baru
IIPU BHYTPIIIHBOMY 3aCTOCYBaHHI B €KCIIEPUMEHTax Ha mrypax. ' M-cost MiCTUTh MTOBHY KOIIiIO TeHY
S-eHonmupyBUIIMKIMaT-3-dochar CHHTa3U 3 TPYHTOBOI OakTepii Agrobacterium sp. strain CP4.
Ie BacHe poOUTH COIO CTIHKOIO 10 TepOinuay riidocaty, sIKHi 3aCTOCOBYIOTh Ha TUIAHTALIAX IS
6opoTrbOm 3 Oyp’stHamu [29, 38]. Ha croronni B Amepuili maibke Bci mutotl 3acisHi ['M-coeto.

CrifikicTs 10 TepOilMAIB O3HAYa€ L0 OCTaHHI ab0 HE BKIIOYAIOTHCA JO0 MeTaboli3My
pocnuHH, a0 AyKe MIBUAKO BUBOASTHCS, HE BCTUTAIOUM 3aMOMAISATH MKOAU. BUHMKae muTaHHS, YU
HE 3aIMIIAI0ThCA repOilMIu B HEaKTHUBHIM (OpMi B TKAHWHAX POCIIMHY, 1 IK BOHU ce0e MOBOJAATH B
xapuoBUX JaHIrorax? Taky Bepcilo BUCYHYyJa rpyna BYeHUX [35], ki BBaXKAIOTh, 10 MPUIHHOIO
HETaTUBHOTO BIUIMBY Ha TBapWH MOIJIO OyTH HAaKOMMYEHHS TOKCHUYHOTrOo repOimuny «Roundup» y
pOCIIMHAX, CTIHKHX IO HHOTO.

OpnHak mMpoKe BNPOBAHKEHHS TpaHCTeHHHX copTiB coi B CLLA cyTTeBO He BIUIMBAlO Ha
CEPEHIO TPOMYKTUBHICTH 1i€i KynbTypu. BpoxkaitHicTs coi B CIIIA, He 3Bakaroun Ha CTPIMKE
3pOCTaHHS YacTKM T'€HETUYHO MOJAM(DIKOBAHMX COPTIB, 3pOCTa€ MPHUOIMU3HO 3 II€I0 CaMOIO
MIBUJIKICTIO 110 1 10 BpoBamkeHHs: RR-coi. [lepeBaroro mans pepmepis € te, mo ['M-coro aermieniie
BUPOIIYBaTH.

bararo mocmimkeHp Oyji0o MPOBEACHO 3 BHMBUCHHS BIUIMBY ['M-coi Ha opraHi3M TBapHH.
Pesynpratu Oynu pi3HMMH 1 HE Jand KIHIEBOI OIIHKK Moo mKiamuBocti ['M-coi. Bapto
3YNIUHUTHCS HA TOCTIDKEHHIX (DpaHIly3pKUX HAYKOBIIIB, K1 JOCIIHKYBAIA MEXaHI3MU TOKCUIHOTO
BIUITMBY YOTHPHOX DPI3HHMX CKJIaaiB repoiuuay «Roundup», BUKOPUCTOBYIOUM JUISL IIBOTO JIFOJCHKI
KIiTHHA. [ qocmipkeHs Opaii KITITHHU MTyTOBUHHOT KPOBI HOBOHAPOIKEHUX 1 BU3HAYIIIA BIUIHB
Ha HUX MiHIManbHOI KOHLIEHTpaii «Roundupy, 3a AKoi BiH He BUABIsAE TepOinuaHoi aii. BusBieno
normkopkeHHst MemOpan 1 JIHK. BusBunocs, mo Roundup mepenikompkae KIiTHHHOMY JUXaHHIO.
KpiM 1mporo, CTBEpIKYIOTh AOCTIIHUKH, CYMIII JOMOMIKHHX PEUYOBUH, SKI BXOJSATH JO CKIIATY
«Roundup», MOCHITIOIOTH AiI0 OCHOBHOI pEYOBWHU TepOinuay — riidocary, mpu 1bOMY OJWH 3
fioro MeTabomiTiB € me OuThll TOKCHUHUM [14]. Takox BuByanu BIuB riidocaty i «Roundupy» y
HUIIUX HETOKCMYHHMX KOHIIGHTpAIliAX Ha apomarasdy, (epMEeHT, SKUM BIAMOBIAa€ 3a CHHTE3
ectporeniB. Cepisi JociiiB mokasana, mo repoimun «Roundup» pyliHye akTUBHICTH apoMarasu i
3Hmwkye piBeHb MPHK, mpuyomy cam rmidocatr Takoro edexrty He BHKIMKae. ToMy BYEHI
BUCJIOBJIIOIOTh TPUITYIIEHHs, L0 JONOMDKHI PEUOBHHHM, SIKI BXOAATH 10 ckiaxy «Roundup»
MiIBUIYIOTH Ol0oakyMyJisiiito rimdocarty [35].

ITpoBeneHi MOIBOBI AOCHIHKEHHS Ha 6100€3MEeYHICTh TPAHCTEHHOT IepOilnA0CTIHKOI coi [8,
9, 10]. BuBuaBcs BmMB (iToreHHUX (HAKTOpPIB Ha B3aEMOII0 TPAHCTEHHOI CcOi 3 il JAMKUMH
poIMYaMu, a TAKOXK BIUIMB aHTPOIOT€HHOTO (PaKTOpy Ha MosiBy cTiiikocTi 0 repoinnay Roundup y
TUKuX poandiB coi. OIHIOBAIMCS €KOJOTiYHI yMOBH 1 0100€3MEYHICT, TMPU BHPOIITYBaHHI
TpaHCTeHHOI coi. Y pe3ynbTaTi JOCHiKeHb Oyiu 3po0JeHi BUCHOBKH, IO MEpEHECEHHS T'eHHOi
BCTAaBKU BiJl TPAHCTEHHOI COi O JUKOi COi B arpolleH031 BiIOyBa€ThCSA AYXKE PiAKO. Y BHUMNAIKY,




KOJIM JOHOPOM IHJIKY BHcTynanga [ M-KyJnbTypHa cosl, B 3BUYaHUX YMOBaX MIXXBHIOBUX T1OpHIIB 3
JTUKOPOCTYYOI0 CO€r0 He BusiBiIeHO. OOpoOka repOinmmom «Roundup» mociBiB nukoi coi, HaCIHHS
SKOi OTPUMaHi B yMOBaxX BUIBHOTO MEPE3ANMICHHS 3 KyJIbTYPHOIO TPAHCTEHHOIO CO€I0, IPUBOISITD
70 iX MOBHOTO 3HMINEHHS, IO MIATBEPIKYE BIACYTHICTH CTIHKOCTI JO TepOIuay B JMKOI COi.
BB ¢itorenHoro Qakropa Ha B3a€EMOJII0 TPAHCTEHHOI 1 JHUKOI C€OI TeX HEe3HAYHH.
[Ipu nepe3anunenHi OUKOI COi MHJIKOM TPAaHCTEHHUX POCIWH WMOBIPHICTh TiOpuam3amii He
nepesuinye 2 %. BiacyTHICTh MIKBUAOBUX TiOpPHAIB CBIIYUTH MPO CTAOUIHHICTH T€HOMA JHKHUX
TIOMYJIAIIH COi, IKa pOCTE TOPYY 3 arpOTIOIYJISAIIIMH.

[ledinka € 3py4HOI0 MOJIEIUIIO JUIi MOHITOPUHTY BIUIHBY JI€T, OCKIJIBKM KOHTPOJIIOE BECh
MeTaboumi3zMm. Y pobotax [25, 26, 27] BuBuyaBcs BIuMB ['M-coi Ha MEUiHKY CTapuX CaMOK MUIIEH,
o0 MPOSICHUTH MOXIIUBICTh «HAKJIAAHHS» BIUIMBY AI€TH HA MPOLEC CTApiHHA. Y rernaTonuTax
TaKMX MHUIIEH Oyly 3HAMACHI MITOXOHApIANbHI Ta SIEPHI 3MiHH, IO BKAa3yIOTh Ha 3HIKCHHS
HIBUJIKOCTI MeTabomizmy. [IpoBeneHi AOCHiPKeHHS MOKa3yloTh, IO crokuBaHHSI ['M-coi moxe
BIUIMBATH Ha JISAKI XapaKTEPUCTUKU TIEHIHKU B MPOIIECI CTAPIHHSA 1, X0Ya MEXaHI3MH 3IUIIAI0THCS
HEBIJIOMHUMH, TiJKPECIIOITh BAKIUBICTh TPUBATUX JOCIiIKEHb.

AnonHckki BueHi 3rogoByBany mypam ['M-coro npotsirom 52 ta 104 THXHIB 1 TOPIBHIOBAIH
BB ['M-coi 1 He ['M-coi. BoHM CTBEpKYIOTh, IO JOBIFOCTPOKOBE CHOXHBAHHSAM COI HE
MPOSIBJISIE IIKITIMBOTO €(DEeKTy Ha TBapUH. A OCHOBHI MapaMeTpu KPOBI € MOAIOHUMHU B 000X TPym
[36, 37]. Kuraiiceki 1OCTiAHUKHA OTpUMaNH MoAiOHI AaHi BUBYatoun BIuMB Roundup Ready coeBoi
MYyKH Ha 1ypiB [48].

CnoxuBanas ['M-KyKypy/i31 BIUIMBAJIO Ha IMyHHY CHUCTEMY OpraHi3My MOJIOAWX 1 CTapuUxX
MHUIIIEH, 0 TposiBUiIocs y 3poctanHi piBHs I1L-6, IL-13, IL-12p70 y cupoBatiii KpoBi, Ta 3MiH y
nporeHTHOMY criBBigHomeHH T-i B-mimdorutiB Ta ix cyOnomynsmiit [21]. Ilpo HeoOXigHICTH
MOAAIBIIINX JOCIIKEHb BIUIUBY KyKypy3u MONS863 Ha opraHi3Mm cCaBIliB TOBOPATH 1 (hpaHITy3bKi
BueHi [41]. [IpoaHamizoBaHO KpuBI pocTy 1 OIOXiIMIYHI MapaMeTpu IIypiB 3a JIOIOMOIOIO
CreliaJbHUX METOJIB aHalli3y MYJIbTHUIIApAMETPUYHUX JaHUX, IO JIO3BOJWJIO BHSBUTH TIEBHI
BIIMIHHOCTI MK €KCIIEpUMEHTAIbHUMHU XapaKTEPUCTUKAMU IIypiB, 10 croxuBanu I M-KyKypyasy
1 mypiB, mo otpuMmyBay He I'M paiioH. BusiBiieHO HEBEIMKI, ajie CTATUCTUYHO BIPOTIiIHI 3MiHH B
pocTi 1mypiB, ski cnoxuBaa MONS863. Anamni3z 610XiMIYHHX MapamMeTpiB BUSABHUB IE€BHI MPU3HAKH
TOKCUYHOCTI TPAHCTEHHOT KyKYPY/I3H ISl TICUIHKK 1 HUPOK y CaMOK 1 camIfiB. Xou4a 11l JaHi CBOTO
gacy Tex OyJIH MmiJaani KpuTui rpynoro gocmigaukis 3 CLIA.

Appenzeller L. 1 criBaBTOpH, HaBMaKH, MiATBEPHKYIOTh OE3MEUHICTh Ta Xap4yOBY I[IHHICTh
KYKypYy/ZI34 3 TEHHOMOJM(IKOBAHUX 1 TpaIUIIHUX, HETPAHCTEHHUX IMOJILOBUX pociuH [12]. Bonn
MPOBOAMIN 13-THIKHEBE MOCHTIDKEHHS TO 3TOJ0BYBaHHIO ImypaMm | M-KyKypyas3u, CTIHKOi [0
repOoinuaiB. Y mIypiB, sIKI OTPUMYBAIM JI€TY, IO MICTUTH 3epHa ['M-KyKypy/a3u y MOpIBHSHHI 3
IIypaMH, SIKUM 3T0JIOBYBaJIM 3BUYANHY KYKYpYyA3y, HE 0yJIO BIIMIUY€HO HETATUBHUX HACIIIKIB.

Han BHBYEHHSM TpaHCTEHHUX KyJbTyp HparoBano Oarato BueHux [16, 24, 32, 46, 47],
30KpemMa, rpymna aociigHukiB Ha 4oii 3 Crawley M. J. IlpoBeneni aBTopamu [17] ekcriepuMeHTH 3
BUPOIIYBAaHHS YOTHUPHOX PI3HOMAHITHUX TPAHCTEHHUX KyJbTyp (pimak, KapTomws, KyKypya3a i
IyKpOBUH OypsK) y 12 pi3HOMaHITHHX pailOHaX MPOTATOM OLIBII HIXK JECATH POKIB MOKa3aju, 110
I'M-pocnuHr HE MAalOTh MIIBHUINEHOI 3JaTHOCTI 1O BW)KHBAHHS TMOPIBHSIHO 3 IXHIMH
HeMoaupiKoBaHUMUTIONIEpeTHUKaMU. L{e miaTBepaKye MaJoMMOBIpHICTh BUKUBaHHS [ M-pociuH,
CTIMKHX 10 repOilMIiB i KOMax y MPUPOJHUX YMOBaX a0 MOXJIMBICTH IXHBOTO MEPETBOPEHHS Ha
cynepOyp’sHHU.

[TpoaoBKYIOTECS HAYKOBI AOCHIIXKEHHS, TIOB’s13aHi 3 OLIIHKOIO 0e3MeYyHOCTI MOAN(IKOBAHUX
OUIKIB, SKI €KCIPECYIOThCS TPAHCTCHHUMH POCIMHAMHU. Y pOOOTI CKaHIWHABCHKHUX IOCIITHUKIB
OyB nocmipkeHuit imynomoaymorounii epext Cryl Ab-6inka 3 Bacillus thuringiensis (Bt) 1 PHA-E-
nextuHa 3 acom (Phaseolus vulgaris erythroagglutinin) mpu 28-1erHoMy 1 90-n1eHHOMY TOTyBaHHI
urypiB minii «Bictap». llypiB rogyBanu a) KOHTPOJIbHUM PUCOM; 0) TPAaHCTEHHUM PHUCOM, SIKHIA
excnpecye Cryl Ab-6inok 3 i PHA-E-nexTiH; B) TpaHCTEHHHUM PHCOM B IOE€THAHHI 3 OYHICHUM
pexomMbOiHaHTHUM Oi71KOM. Ha OCHOBI MpoBeIeHUX AOCTIIKEHb JOCTIAHUKN POOJIATH BUCHOBOK, IO
ockimeku CrylAb-Ginok Ta PHA-E-nektnH MaioTh 3aTHICTH IHAYKYBaTH aHTHTeH-cHenH(idHy
BIJIMOBIIb AHTUTLA, TO BBAXAETHCS JOIUIBHUM IPOBOAUTH JI€TalbHE BHBYEHHS TPAHCTEHHUX
POCJIMH, 110 MPOAYKYIOTh 111 O11KH [23].



OTxe, SIK BUJHO 3 BUIIEONMHUCAHUX JOCITIKEHDb JIaHl € HEOAHO3HAUHI Ta cynepewinsi. ToMy
MOTPiOEH IIIe He OJIUH PiK, 00 3 BIEBHEHICTIO TOBOPUTH PO HACTIAKY BIUTUBY HA OpraHi3M T'€HHO-
MO (IKOBAaHUX POCIHUH.

N. O. Salyha, V. V. Snitynsky

GENETICALLY MODIFIED PLANTS AND THEIR INFLUENCE
ON ORGANISM OF ANIMALS

Summary

The bibliographic data concerning the influence of genetically modified plants on animal
organism are generalized in the article. The influence mechanism of glyphosate — most widespread
herbicide in the world is under review. The poisonous action of glyphosate make conditional upon
its inhibition of enzyme 5-enolpyruvylshikimate-3-phosphate synthase. A number of modern papers
on GM-soy and other crops influence on the animal organism are analysed.

H. O. Canuea, B. B. Chumunckuii

I'EHETUYECKHN MOJJUPUITNPOBAHHBIE PACTEHUA N1 UX BJIINAHUE
HA OPI'"AHM3M KMBOTHbBIX

AHHOTAanu4

B ctarbu 0000IICHHBIE TaHHBIC TUTEPATYPhI O BIUSHUHA T€HETUICCKH MOAU(DUIIMPOBAHHBIX
pacTeHui Ha OpPraHu3M JKUBOTHBIX. PaccMaTpuBarOTCs MEXaHU3MBI ACHCTBUS TIUdOcaTy, KOTOPHIH
Ha CETONHSIIHUI JeHb SBISETCS CAMBIM PACHpPOCTPAHEHHBIM TepOUIMIOM B Mupe. TokcumuHOe
nevicteue raudocaty OO0yCIOBIEHO TEeM, YTO JTOT repourua uHruOye ¢epMeHT 5-
eHoNMmupyBWIIUKUMAT-3-pocdar cunHTazy. [IpoaHanu3upoBaH psa  COBpPEMEHHBIX pPadOT 1O
n3ydeHuto BiausiHus [’ M-Cou 1 Ipyrux cenbCKOX035MCTBEHHBIX KYJIbTYp HA OPraHU3M KMBOTHBIX.
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