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CTPYKTYPHO-®YHKIIIOHAJIBHUI CTAH HAPOK IIYPIB ABOX IIOKOJIIHb ITPU
BXKUBAHHI I''TI®OCAT-PE3UCTEHTHOI TEHETUYHO MOJU®IKOBAHOI COI TA
TEPBILUAY «ROUNDUP»

© 1. B. YopHna

V 36 43Ky 3 WUpOKUM BUKOPUCIMAHHAM MPAHC2eHHOL coi ma 2epbiyudy «Roundupy, Hamu nposedeHi 2icmoio-
2IUHI QOCHIONCEHH HUPOK WYpié 080X NOKONIHb, SKI 6IACUBANU 2CHEMUYHO MOOUPIKOBaHY coto «Roundup
Ready» He 06pobneny 2epbiyudom, yio JHc Camy 2eHHOMOOUPIKOBAHY col 00pobieHy 2epbiyudom ma 2epbiyuod
«Roundup» pazom 3 numHoio 000i0.

Memoro pobomu 6yn0 0ocniodicenns enaugy 2epbiyudy «Roundup» ma enighocam-pesucmenmuoi coi na mop-
ponociuHull cman HUPOK Wypie 080X NOKOIIHb.

Mamepianu ma memoou. O6’exmom 0ocnioxncenns cmanu wypi ainii Wistar eixkom 4 micayi (180-200 2). ITio-
Q0CiOHUX meapun 6yn0 0b’conano y 5 epyn no 12 wypie y koocnii (6 camox i 6 camyis). I epyna — inmaxmmui
meapuru (Ympumysanucs Ha cmanoapmuomy payioni eisapiro); 1l epyna — meapunu, sxkum 0o 26 % cmanoap-
MHO20 PayioHy OY10 3aMIHEHO HA HAMUBHY COIO 3 NOACUBHOIO yinnicmio, 11 epyna — wypi 0o 26 % cmanoap-
MHO20 PAYioHy 3AMIHEHO HA 2eHEMUYHO MOOUDIKOBAHY €010, He 00pobaeHy cepbiyuoom; IV epyna — wypi,
Kopm saKkux micmug 0o 26 % eenemuuno mooudikoeanoi coi, 06pobaenoi eepbiyuoom «Roundup»,; V epyna —
wypi, AKi eorcusanu eepoiyud «Roundupy» poseedenuil y nummitl 600i (0,003 mxe/xe macu meapunu)

Yepes 42 Oui yci epynu wypie 3iyueHi, max 6y10 00epiucano opyee noKouinHa. Y eiyi 12-mu micayis wypis 6cix
2pyn 6y10 0ekanimosaro ma npogoounl Gi0OIp UWMAMOUKIE i3 CepeOHbOl YACMUHU HUPOK, OAli Yi WMAmMOuKu
48 200un ixcysanu 10 % posuuni melimpanrvHozo gopmaniny. Ilpu 6ukoHauHi MOPPONO2IUHUX OCTIONHCEHD
6Y10 BUKOPUCMAHO 3A2ANbHONPULIHAMI 2ICMON02TUHI Memoouku [1].

Pezynomamu. Ilpogedena oyinka 2icmonamono2idvHux 3MiH )y KAHATbYAX HUPOK NIOOOCTIOHUX MBAPUH, SKI
CNOJCUBATU MPAHCEEHHY €010, He 00pobneny 2epbiyudom «Roundupy (III epyna), mpaneenny cor o6pobnery
2epbiyudom (IV 2pyna), i meapumu, SKi xcusant 2epoiyud pazom 3 numuoro 80ooto (V epyna). Ananiz 2icmono-
2IUHUX 3PI3I8 HUPOK 080X OOCIIOHUX 2PYN WYPI8 NOKA3A8 3MIHU V KaHanbysax Hupox y IV ma V epynax. B pe-
3YIbMAMi eKCnepuMenmy GIOMIUCHO HAOPAK enimeniio 36USUCIUX KAHATbYIE HUPOK Y YUX 2pYnax ma O3HAaKu
HEKpO3y OKpeMux KAimuH y nepuiomy NOKOIIHHI Wypie, a y Opy2omy NOKOIIHHI CHOCMePicaEmbCs PYLUHYBAHHS
KIIMUH KAHATIbYi8 ma nopyuwenHs ix pyHKyitl.

Bucnoexu. Bowcusanns 2eHemuuno moougixosanoi coi, obpobnenoi 2epoiyudom «Roundup» ma 2epbiyudy
npu3600Ums 00 empamu CHMpYKmMypu HUpKOSUX K1yOOuKie ma nopyuleHHs ix yuxyii, AK y nepuomy max iy
Opyeomy noxoninui. Taki pesyrtomamu c8i0uame npo He2amusHULL 6NIUE 2epOIYUOY HA OPLAHI3M WYPI8 Mma 1020
30AMHICMb HAKONUYYBAMUCS Y HACIHHI COT

Knwuogi cnosa: 6iomexnonozis, mpaouyitina cos, MpAaHCeeHHd, 21i(ocam-pesucmeHmHud, HUpKu, 2epoiyuo,
KAYOOUKU, 2I0pOniuHuil HAbpsK

1. Beryn
CyuacHa reHHa iHXeHepist Ta 010TeXHOJIOris J10-

TBapUHaMM. Y HACiHHI COT MICTUTBCS: BYIJICBO/HU, JKHU-
pH, docdaruan ta BitamiHd (B-KapOTHH, MiPHIOKCHH,

Csilyla TAKOro PiBHSL PO3BUTKY, LIO /a0 MOXIIMBICTH
3MIHIOBaTH I'€HOMH JKMBHUX OpIaHI3M LLISIXOM BHILY-
YEHHSI YM J10/1aBaHHsM JiesikuX reHiB. [TyuHo 3MiHeHH]
(mou¢ikoBaHi) POCIUHU Ta TBAPUHHU OTPUMAIU HY¥KE
HIMPOKY MOIYJSIPHICTE T4 MOLIMPEHHS B YChOMY CBITI.
Taxi opranizmu HaOyJd TaKOr'0 LIUPOKOIO 3aCTOCYBaH-
HS 3aBJIIKH TOMY 110 BOHM MAalOTh BHCOKY BpOXKaii-
HICTh, HEBUOAITIMBI JI0 KIIMATHYHUX YMOB, CTIMKi JI0
WKIHUKIB Ta repOiunaiB. Cepea reHETUYHO MOIUQi-
KOBaHUX POCIHH HAWOUIBII MOMYJSIPHUMU SIBIISOTHCS
TaKi KyJbTYpH: COsl, KYKYpy/A3d, KapToIuis, pinak, Oa-
BOBHUK, ILICHULIS, SIYMIHb Ta iHII [2].

2. JlitepatypHuii orasig

Co10 1MPOKO BHUKOPUCTOBYIOTH Yy XapuoBii
LIPOMUCIIOBOCT] Julsi OA€pxkKaHHs OaraTbOX MPOJYKTIB
XapuyBaHHS, 1€ [IOB’S3aHO 3 BHCOKHUM BMICTOM Yy Hiil
oiika (38—42 %). [3] AMIHOKUCIIOTHUHA CKJIajl COEBOIO
Oisika 1o/i0HMIA 10 aMIHOKHUCJIOTHOTO CKJIaly TBapuH-
HUX OUIKIB, TOMY BiH KpALIE 3aCBOIETHCS JIIOJJMHOIO Ta

puboduasiy, Bitamin E, niauus, 6iorun, ¢oiiesa kuc-
JI0Ta, HAHTOTEHOBA KUCIIOTA, TIaMiH, XOJIiH), MAaKpo- Ta
Mmikpoenementu. KpiMm 10XUBHUX PEUOBUH Yy COi Mic-
TATBCS 1 QHTUIIOKUBHI: 1Hri0iTOpu 1poreas (TpUICUH 1
XIMOTPHIICUH), JICKTHHH, CAIIOHIHH, aHTUBITAMIHH, ype-
a3a reMarryioTiHiHY, KOHIJIIUMHUH (a1epriubi pe4oBu-
HH), OLIOK COTH, SIKI 3HELIKOJ/DKYIOTBCS i1 Yac TepMid-
HOi 00poOku. TepmiuHa 00poOka coeBux 00O0IB 3aiu-
LIa€ aKTUBHUMH TaKi €JIEMEHTH, sK i30(aaBoHu (reHic-
TEIH, JIai/13€1H) ali BOHU TiAPOJI3YIOThCS Y KUIICYHHU-
Ky Ta MiJJIa0ThCs MOJANIBIIOMY METaboIi3My, BHACII-
JIOK 4OTO YTBOPIOIOTHCS CIONYKHU 3 €CTPOTCHHOIO aKTH-
BuicTiO: (Qopmononerun, apeiiinzein, remicrein, Oioka-
HiH-A Ta iH. [4].

VY ClIbChKOMY I'OCHOZAPCTBI Ta Xap4oBidd 1po-
MUCJIOBOCTI HalOLIbII MIUPOKO BUKOPUCTOBYIOTH TPAH-
CTEeHHY COI0 3 HOBOI 03HaKo «Roundup Ready». Taka
cos € criiikoto no uii repOiuuny «Roundupy, B sikomy
OCHOBHOIO JIIF0Y0K PEYOBUHOKO € riliocatT, BILIUB L€l
PEYOBMHHU Ha OpPTaHi3M JIIOJMHN Ta TBAPUH HE BHBUE-
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HUH, 30KpeMa Ha CTPYKTYpPy Ta QyHKUIOHyBaHHS Opra-
HIB 1 CHCTEM Oprasis.

OcHOBHOIO (YHKII€I0 HUPOK € BUAAJICHHI 3 €H-
JIOTEHHOTO CepeJIOBUIIA JIIOAUHU Ta TBAPUH TOKCHHIB 1
YY)KOPIJJTHUX PEUYOBHH HAIJIHMIIKOBOI KOHLEHTpauil. Y
ceul 371aTHI KOHIEHTPYBATUCS TOKCHHU Ta MPOJYKTH 1X
OioTpanchopmallii, BHACIIIOK 3BOPOTHOI pe3opOuii y
HUPKOBHUX KaHAJIbLISIX KCEHOOIOTHUKIB, 10 3yMOBIIIOIOTh
BUCOKY 4yTJIUBICTh HUPOK JJO TOKCUKAHTIB. IIpu npomy
MOXe LopyLIyBaTics 0y/10Ba KIITUH HUPOK 3a Jiil TOK-
CUYHUX PEUOBMH, SIKI MOXKYTb MICTUTUCS B HACIHHI COT
upu ix 06pobui repOiuunom Tta mpu aii camoro repOi-
uujy. BuHMKHEHHS [ATOJOITYHMX I[POLECIB LIPU3BO-
JUITh JIO JIBOCTOPOHBOTO BPKCHHSI HUPOK 1 3HMKCHHS
iX QyHKUIOHATBHOT akTUBHOCTI. I[laTomMopdonoriuna
KapTHHA Ta QYHKIIOHAIBHUI CTaH HUPKU 3aJICXKUTDh Bif
XIMIYHOTO CKJIaJly, BIACTUBOCTEH TOKCHYHUX PEUOBHH
Ta BiJI TPUBAJIOCTI iX /il HA HUPKH.

3. Merta i 3aga4i qoc/aigxkeHHsA

Mertowo podoTtH OyJ0 JOCHIIUTA CTPYKTYpHI
3MiHU Ta QYHKUIOHAJIBHUM CTaH HUPOK LIypiB JBOX IIO-
KOJIiHb 1IpU B3KMBaHi Iyidocar-pe3sucTeHTHoi col 00po-
Osenoi repOiuMIOM Ta BIUIMB C€aMoro repodilugom
«Roundup».

Jliist JocsirHeHHst MeTr OyJin 110CTaBJICH] TaKi 3a-
J1aui:

1. OTpuMaT Ta NPOAHATI3YBaTH TICTOJOTIYHI
3pi3u HUPOK IIYPIiB IPU BIKUBAHI TPaAULIAHOT Ta TeHe-
TUYHO MOJU]iKOBaHOT coi He 00pobIIeHOT repOinuIoM
«Roundupy y 1BOX MOKOJIHHSX IYypiB;

2. [IpoaHaiizyBaTd TiCTOJNIOTIYHI JIaHI HUPOK
LIypIB [IPY BXKMBAHI TEHETUYHO MOAUDIKOBaHOI cOT 00-
po0ieHoi repoiuuaom «Roundupy;

3. IIpoanaii3yBaru 3MiHU y HUPKax LLypiB 1pu
BXKMBaHI pa3oM 3 IMTHOK  BOJOI  repOiumiy
«Roundup» y 1031 (0,003 MKI/Kr Macu TBapuHU), SIKUM
Horo BBOMIIM HEPOPAIIEHO, BPAXOBYIOYH MACy Liypa.

4. Martepianu Ta meToaun

ExcrepumenTn 1poBojuwin Ha Jj1abopaTopHHUX
ypax Jjinii Wistar macoto 180-200 r, sskux yTpumyBa-
JM Ha CTaHJApPTHOMY palioHi BiBapito. B poOGori jo-
TPUMYBAJIHUCSI HOPMATHUBIB IIOBOUKEHHS 3 j1aboparop-
HUMH TBapUHAMH BiJIOBIIHO 10 €BpONEHCchKOi KOHBE-
HIUIT 13 3aXUCTY XpeOCTHUX TBAPHH, 10 BUKOPHUCTOBY-
I0TBCSL A7 €KCIEPUMEHTANBHUX YH IHIINX HayKOBHX
uiseit (CrpacOypr, 1986) [5].

B excrepuMenti BUKOPUCTAHO MLypiB, siki OyJu
00’exHani y ’s1th rpyn (110 12 urypis y KOxxHIN rpymi):

I — TBapUHHM, IO YyTPUMYBAIINCS HA CTAHIAPTHO-
My pauioHi BiBapito (IHTaKTHI TBAPUHU);

II — rBapunu, sikum 10 26 % 3a 110)KUBHOIO
UIHHICTIO CTaHJAPTHOrO pauioHy 3aMiHEHO HA Tpa-
JIMUIHHY CO10;

I — mypi, sikum 10 26 % paunioHy 3aMiHEHO
Ha TEHETHUYHO MOJH(]IKOBaHYy COI0, HE 00pOOIICHY Trep-
OiuaOM;

IV — mypi, pauion sikux mictus 26 % reHeTH4HO
moaudikoBanoi  coi,  00poOyieHOT  repOiuuIoM
«Roundupy;

V — m1ypi, SKi OTPUMYBaJH pa3oM 3 MHTHOIO BO-
noto rep6inua (0,003 MKI/KT Macu TBapUHH, IKUM BBO-
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JUJIN 1IEPOPAIbHO BPAXOBYIOUHM Macy Liypa), L0 € J0-
IIyCTUMOIO KOHIEHTPALI€I0 B MEXaX BUMOT €Bporeii-
cbkoro Coro3y.

JIyist 1oCHi/DKEHb BUKOPHCTOBYBA 000U TpaHC-
reHHoi coi copry Jinii GTS 40-3-2 («Monsanto Canada
Inc.») [6]. Jlinis coi GTS 40-3-2 criiika 10 il repOinu-
JIiB, 10 MICTATH ritidocar, 3aBJsKH BcTaBui riidocar-
PE3MCTEHTHOI dhopmu reHy, (depmenty 5-
enolpyruvylshikimat-3-phosphate synthase (EPSPS). [6,
7]. Takox y €KCHEPUMEHTAJIbHUX JIOCIIKEHHAX Oyio
BUKOPUCTAHO TPAAULiNHy COI0 BiTUM3HSHOrO copry Ye-
puiBenbka 9, sKy Ham Hajajga BykoBuHCbKa a0ciijgHa
CTaHLlisl arponpoMuciioBoro Bupoduuursa YAAH. 3pas-
k1 coi 000x copris (Uepniseupska 9 ta sinii GTS 40-3-2)
HEPEBIPSIIMCh HA HASBHICTh TEHETUYHOI Moaudikarii,
IO MiJITBEP/PKEHO Y KPATHCHKOO JTa00PaTOPIErO SIKOCTI 1
oe3nekn nponykuii AITK nporokonom Nel691-H. ¥V 3pa-
3Ky No2 BuUSsIBJICHI LJILOBI MOCIIJOBHOCTI TpomMoTopa 35S
Bipycy Mo3aiku uBitHOi Kamyctu (CaMV), Ta TepMiHa-
Topa NOS (T-NOS) T1 mmasmian Agrobacterium
tumifaciens. 3a pesynpTaTamu JgaHux jadoparopii cost
copty YepniBeribka 9 3a XiMiYHUM CKJIAZ0M (BOJIOTICTb,
MaCOBOIO YACTKOIO OiNiKa, KHPIB, EIEMEHTIB) CKBiBaJICH-
THA TEHETHYHO MOJudiKoBaHOMY TiTiocaT-pe3ucTeH-
THOMY copTy coi minii GTS 40-3-2. Busieneni 3a okpem-
UMM TIOKa3HUKAaMH pPIi3HULII 3HAXOIATHCS Y MeKax
Giomoriunoi HOpMHU. BiBapiliHuii KOpM 3aMiHIOBalHM 3a
TIOYKMBHOIO LIHHICTIO HAa 26 % TpajnMLiiiHOIO COEI0 Ta Te-
HETUYHO MOJM(IKOBAHOIO BPaXOBYIOUHM PE3yJIbTATH Jia-
HUX Jaboparopii (BMICT y HaciHHi OilKa, BYIJICBOJIB,
KUPIB, MIKPO- Ta MIKPOEJIEMEHTIB, a TAKOX BITaMiHIB).

Jlnist Toro 100 3HEMIKOANTH aHTHITOKUBHI peuo-
BUH Ta 3HM3UTU YpeasHy aKTHBHICTb COEBHMX 000iB, 1x
riepes1 JI0JIaBaHHSIM B KOPMH TEPMiuHO 00pOOIIsIN Mpo-
Tsarom 2 roa npu 140 °C.

ITicnst mOYaTKy B)KMBAaHHS HATHBHOI Ta TEHETUYHO
Mo IU(]iKOBaHOT €OT, CAMKHM Ta CaMIli JIOCHi/PKyBaHUX
rpym depe3 42 aui Oynu crapoBaHi Mixk cO00I0 Ta Tpo-
JIOBXKYBAIM OTPUMYBATH TOW K€ PAIliOH BiJTIOBIJHO JI0
nociiaaol Tpynu. Yepes 28 nHiB Oyo OTpUMaHO Apyre
nokoninas (F,), gki ofepixyBanu To# ke pamioH Mo i
TiepIie MOKOJIIHHS BIAMNOBIIHO 0 JOCHiAHOT TpynH. Y
Bimi 12-Tu MICSIIIIB MOJIOINX CAMOK Ta camiliB (TTOKOJIiH-
Hsi Fy) Oyno nexanitoBano. Jlekarmitanito TBapHH MPOBO-
UM T JerkuM edipHEM Hapko3oM, 0e3 MopyIIeHb
HOPM T'YMaHHOTO MTOBOJIKEHHSI 3 TaOOPATOPHUMHU TBAPH-
HAMH, 3 ypaxyBaHHSIM 3araJbHONPUIHATAX OI0ETHIHUX
HOPM 1 JIOTPUMAaHHs MDKHAPOJHHX TOJOKEHb TPO MPo-
BEJICHHS eKCIIEpUMEHTANBHUX poliT [5]. Jnsg Mopdoro-
TIYHUX JOCHIKCHb MaTepian 3abupain y Momnepeinbo
3Ba)KEHHUX TBApPUH BCIX TPYIM. 3pasy K MICIs BUAANCHHS
HUPKH, Ti 3BaXyBalHd i BUpI3aNd i3 cepeHbOT YacTHHU
[IMATOYKHU TOBIIHMHOIO Oi7I1 5 MM JjIs TICTOJIOTIUHUX J0-
CIIIJIKEHb.

JIist TICTONMOrIYHUX JOCIIKEHh IIMATOYKH HU-
pok, dikcysanu 48 roqun y 10 % po3unHi HEHTPaIBEHOTO
dopmainy. IMicns ¢ikcawii marepian 3HEBOAHIOBAIN Y
posunHax etunoBoro cnupty (60 %, 70 %, 80 %, 96 %) i
yurinsHIOBanu napadinom npu temneparypi 58 °C. Ia-
padiHOBI ricTONOTIUHI 3Pi3N TKAHWHHM HUPOK TOBIIHHOIO
5~7 MKM BUTOTOBJISUTM CaHHUM Mikpotomom MC-2, mic-
ns1 nenapadinizanii 3pizu GapOyBanyu reMaTOKCHITIHOM Ta
€03uHOM. MiKpoTpenapaTi BUBYAIH y CBITIOBOMY MiK-
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pockoui npu onruuHomy 30iabmenti — 200 3 Bukopuc-
TaHHAM OKyJsipa 10x Ta 00’ extuBa 20X. L{udposi komii
ONTUYHOTO 300pa)K€HHS OTPUMYBAlU 3a JOIOMOTOIO
uudposoro ¢poroanapara Olympus SP550UZ. 1i komii
aHaJi3yBaJd 3a JONOMOTrOK JIUEH31MHOT KOmil KOM-
n'torepHoi nporpamu Imagel (Bepcis 1.48v, BinbHa Ji-
nensis, W.Rasband, National Institute of Health, USA,
2015) [8]. ITizpaxyHOK KijibKOCTI KIIITUH 3 MOP(OJI0-
riYHUX HOPYLIEHHSAMM 3IiHCHIOBAIM 33 JOIOMOIOIO
JgineH3iiHoi kouii komi'torepHoi uporpamu Imagel
(Bepcist 1.48v, Binbua niuensis, W.Rasband, National
Institute of Health, USA, 2015) [7]. Bka3ana komir’10-
TEpHA IporpaMa cepe/l IHINX MOXKIMBOCTEH /103BOJISIE
HiZipaxoByBaTH BIJCOTOK KJIITHH Yy pi3HOMY craHi
IUUIXOM MapKyBaHHs IX 3 HyMepali€lo, B pe3yibTaTi
4Oro OTPUMYIOTh YHCIO KJIITHH Yy NEBHOMY CTaHi B
MoJIi 30py Ta 3arajbHE YMCIO KIITHH B MO 30py, a 3
[UX JIaHUX 00PaxXOBYIOTh BiACOTOK KJIITHH Yy MEBHOMY
CTaHi (HampuKJIajJ, y cTaHi 000POTHOTO HAOPSIKY YU Y
CTaHi HEKPO3y). Y KOKHOI TBapHHU oniHioBany no 1000
kiitud [9, 10].

ITpu BukKOHaHHI MOPQOJOTIUHUX JTOCIIIKEHB
OyJ10 BUKOPUCTAHO 3arajbHONPUHHATI TICTONOTIUHI Me-
TOJIUKH, 3a0apBIICHHS TICTOJMOTIUHUX 3pi3iB 3/ilicHIOBA-
71 reMaTokcuiTiHoM bboMepa Ta €03UHOM 3a CTaHIapT-
HOIO MeTojuKoo [ 1].

Jliig Toro, 106 MaTH 3MOTY OIIHHTH Ta MOPIiB-
HSTU CTYHiHb MOUIKO/XKEHb HUPKIB Oynu 3ajisHi MOp-
¢bomerpuunHi MeTouKkH. MoppoMeTpHIHI A0CTIKEHHS
HpoBesieHi 3a Jonomoroio mporpamu Imagel (Bepcist
1.48v, BimpHa minensis, W.Rasband, National Institute
of Health, USA, 2015) ta Microsoft Excel na nepcona-
apHOMY Komm'totepi. CratucTuyny oO0poOKy oTpuma-
HHX KUTBKICHUX JIAaHUX MPOBOJIMIIM 33 JOIIOMOTOIO IPO-
rpamuoro 3abesneuenns "Excel" ta "STATISTICA"
6.0 3 BUKOPHUCTAaHHSM MapaMEeTPUYHHUX MeToMiB. JIns
BCIX TIOKa3HUKIB PO3PAaXOBYBaIH 3HAUCHHS CEpeHbOT
apupmernunoi (M), moXuOKH cepeIHbOi apuPMeTHUHOT
(m) i crannmaptHe Bigxunenus (o). JocToBipHiCT pi3-
HULII 3HAYCHb MIXK HE3JICKHUMU KIJIbKICHUMU BEJIUYH-
HaMHU BU3HAYald NpU HOPMAJBHOMY pPO3MIOIiN 3a t-
kpurepiem CrblogenTa. JIOCTOBIpHUMHU BBAXKAKOTHCS
BigminHOCTI tipu p<0,05.

5. PesyabTaTH ii 00roBOpeHHs

JlocnmiDKeHHST CTPYKTypH HHPOK IIypiB JIBOX
HOKOJIiHb, SIKi BXKHBAJIU T€HETHIHO MOJH(IKOBAHY COIO
ta repoinua «Roundupy BusiBuiu MOphOJIOTiuHi 3MiHUA
y KIpKOBii Ta MO3KOBil peuoBuHi HUPOK. MiKkpockomi-
YHE JJOCHI/KEHHSI HUPOK 1HTAKTHUX TBapHHU ABOX I0-
KOJIiIHb 110KA3aJ10, 1110 BOHU MAIOTh TUIOBY MOP}OJIOri-
4Hy Oprafizauil0 TKaHMHM HUPOK. Tak, y Kipkosiil pe-
4yoBuHI (puc. 1) HUPKOBI KiIyOOUuKH 3BUuaiinoI OynoBH,
0e3 3MiH TaKOX eiTe/id HPOKCUMAJIbHUX Ta JAUCTAllb-
HUX KaHAJIBLIB. Y KOHTPOJNBHOI IPyny TBapuH (iHTaKT-
Ha rpyna) Ha Mikpodororpadisx BUAHO HUPKOBE Tijb-
1e SIKe YTBOPEHO CYANHHUMH KIyOOUYKaMH, IO OKPHU-
Ba€ JIBOLIAPOBOIO KAICYJIOK KIy0ouok. HUPKOBI Tisib-
11 OKpyrioi Gopmu, TakoK BUIHO MPOKCHMAIIBHUIN Ta
JIUCTAJIbHUN KaHaJellb. Y MO3KOBiil pedoBUHI emiTenii
30upasibHux TpyOOo4oKk Oe3 3miH. [loxnibHa kapruna
croctepiraeTbest 1y Hupkax mypis 11 rpymu (puc. 2),
SIKi BYKUBAIIU TpajuIliiiHy coro. Ha puc. 2 skpa3 momit-

Huii HaOpsIK B KaHAJBLSIX, IPOCTOPY B KAHAJBLSX Mai-
JKE€ HEMAE.

Puc. 1. I rpyna — inTakTHi TBapunu. Hupka nrypa.
Mikpodotorpadis. 3adapBiIeHHSI FeMaTOKCUIIIHOM 1 €0-
3uHoM. 06.20%. Ok.10%

Ha puc. 2 Bugno xancyny lllymisHcbkoro-

boymena, mo CkIagaeThesi i3 MOABIHHOTO — IIapy
eniTenianbHuX KJIITHH, BCepe/InHi Karcyyiu
3HAXOJUTBCS  HOPOXKHHHA —  CEYOBHH  HPOCTIp

(6oymepoBuil 1pocTip), B sikoMy (GUIBTPY€EThCs ceva.
[ToMITHO TaKoX, 1[0 3O0BHILIHIA IIap Kamcyyiu
KITyOO4Ka YTBOPEHUH OJHHM LIAPOM KIITHH ILIOCKOI
dopmu, 1O Jexkath Ha OasanpHIM  MeMOpaHi.
Buyrpimmiid map kancyiau Hedpona yTBOpeHMi
BEJIMKMMHU eUiTesiajlbHUMU KIIITHHAMU.

Puc. 2. Il rpyna — tBapuny, skum 26 % cTaHIapTHOTO
pauiony 3aMiHeHO Ha Tpajuuiiiny coro. Hupka uiypa.
Mikpodororpadis. 3abapBiieHHs FeMATOKCUIIHOM 1 €0-
3unoM. 06.20%. Ok.10%

Crocrepiralotbcsi He3HauHI MOPQOJIOTriyHI 3Mi-
HU Y HHUpKax LIypiB, sKi BKUBAJIH FCHETUYHO MOAUQI-
KOBaHy coro He 00pobiieny repoiunaom (I rpyma) sik B
LIEPLIOMY TaK 1 B JPyromy HOKOJiHHI. Y MO3KOBIH pe-
4oBMHI Oy/J0Ba IHTEPCTULII0 Ta MO3KOBUX IPOMECHIB
aHaJIOrilyHa IHTaKTHUM TBapuHaM. Mopdosoriyba Oy-
JioBa 30ipHUX TPYOOUOK COCOYKY HHUPOK, a TAKOXK iHTE-
PCTHULII0 Ta KPOBOHOCHUX CYAUH MA€ XapaKTEPHI Julsl
IHTAKTHUX LIypiB O03HAKH, TAKOX CIIOCTEPIra€eThCs
BTpaTa CTPYKTypH Yy AESKUX HHUPKOBUX KiyOOuKiB, a
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LPOCBIT KaHAJIbLIB 3alIOBHEHI BMICTOM, LIO CBIJAYMTH
PO MopyLIeHHs Yy HUX Qinbrpauii (puc. 3).

Puc. 3. Il rpyna — rBapunu, sikum 26 % cTaHaapTHOIO
pauioHy 3aMiHEHO Ha TpaHCTeHHY coro. Hupka mrypa.
MikpodoTorpadis. 3abapBiIcHHS FeMATOKCHIIIHOM 1 €0-
3uHOM. 006.20%. Ok.10%

[TatomopoJOriuHl 3MIHH CIIOCTEPIraloThCs Y
CTPYKTYypi HHMPOK wIypiB, sKi BXuBaau repoiuuj
«Roundup»: HUpKOBiI KilyOOuKu B KipKOBili peuoBuHI
MAalOTh O3HAKU IHTEPKANUIAPHOrO HAOPsKY, a ewiresiil
3BUBUCTHX KAHAJbLIB 3 03HAKAMU 000POTHOIO HAOPSIKY
KiithHy. Jlesiki eniTeniouuTy IpOKCUMAalbHUX KaHallb-
UiB 3 O3HAKAMM HEKpO3y (KapioliKHO3 Ta yLIiIbHEHHS
uuromiazmu), 80£1,9 % euiresiouutis, 3 03HaKaMu r'i-
JIPOIIIYHOTO HAOPSIKY, IPOCBIT LHUX KAHAJBIIB 3BYIKE-
HUi, (IOTpiOHA KOMA) IIO CIOCTEpiraeThes B V rpyiii
(puc. 4), a Ha (puc. 5) croctepiraetbest atpodis emite-
JIHO KAHAJIBLIB 1 KAIICYJI.

Puc. 4. V rpyna — TBapuHU, SIKi OTPUMYBAIIH PA3OM 3
MUTHOIO BOJ0I0 repbinua «Roundupy (0,003 mxr/kr
macu TBapuH) (F nokomninns). Hupka urypa. Mikpodo-
Torpadisi. 3a6apBIeHHS TEMATOKCHIIHOM 1 €O3HHOM.
06.20%. Ok.10x
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Puc. 5. V rpyna — tBapuny, siKi OTpUMYBAJIH Pa3oM 3
HUTHOIO BOJ1010 repOiun «Roundupy (0,003 mxi/kr)
(F, noxouinnst). Hupxka uiypa. Mikpodotrorpadis. 3a-
OapBIICHHS IEeMATOKCUIIIHOM 1 €O3UHOM.
06.20%. Ok.10x

HaOinplie riiponiyHuii HaOpsK BUpaKaHUH y
KaHAJIBISIX HUPOK IIYpIiB JIPYroro MOKOJIIHHS SIKi BXKH-
Baii 00pobIeHy repOinuaoM coro (puc. 6, 7) Ta repoi-
g «Roundup» pa3om 3 IHTHOIO BOJAOIO, BIUIUB LIHX
(akTopiB MIATBEP/DKYIOTH JOCITIHKCHHS, IO IPOBO/IH-
jmes paniwe [11, 12], xoya cymicHUI BIUIMB JlaHUX
YUHHUKIB HE BHBYaB. Ha MikpodoTtorpadisx BHIHO, 0
KIITUHYU eniTenilo 30ipHuX TPyOOUOK 3 O3HAKAMM Iii-
poniunoi Bakyourizauii. Takox crocrepiraerbcs HaOpsK
KJIITUH €HiTellil0 IPOKCUMAJIbHUX KaHAJbLIB. Y L1ypiB,
SIKI BIKHBAJM TEHETHYHO MOJU(iIKOBaHY COKO 00poliie-
HOW repOiunaoM «Roundup» Takox CIOCTEPIraeThbes
HAOpSIK KIIITHH HHUPOK, BHUpPAXEHI O3HAKH HEKPO3Y
OKpeMHUX KIITHH. Y JUCTaJbHUX KaHAJBISX eMiTenio-
LIUTH 3 O3HAKAMH TiPOMIYHOTO HAOPSIKY, MPOCBITH Ka-
HAJIBIIB 3aMOBHEHI BMICTOM, IO CBIIYHUTH MPO TOPY-
menHs: y HuX ¢insrpanii (puc. 7). Jani pesynsratu
CBIIUaTh MPO CTPYKTYPHI 3MiHU Ta TOPYHICHHS POOOTH
nupok y IV ta V rpynax.

Puc. 6. IV rpyna — TBapuHH, pauioH sIKUX MIiCTUB 710 26 %
TeHeTHYHO MO;IM(iKOBAHOT coi, 00pOOIeHOT TepOilIaoM
«Roundup» (Fymoxominus). Hupka trypa. Mikpodoror-

padist. 3a0apBICHHS TEMATOKCHUIIIHOM i €O3UHOM.
06. x20. Ok.x10
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Puc. 7. IV rpyna — TBapuHH, paLlioH sKUX MICTUB [0
26 % rerernyHo Mo uQiKoBaHOI col, 00pobIieHOT rep-
6iunzom «Roundupy (F; nokoninns). Hupka urypa. Mi-
kpodotrorpadis. 3a6apBieHHs IT€eMAaTOKCUIIHOM 1 €03U-

oM. 006.20x. Ox.10x

Beranosnieni  Mopdosioriudi  0co0nMuBocTi MO-
JKYTh OyTH HIAIPYHTAM JUIsl HOJANBIINX O10XIMIYHHX
JIOCIII/DKEHb 3MiH (YHKIIOHAJBHOTO CTaHy HHPOK
npu BXHBaHI riidocaT-pe3ucTeHTHOI coi, 00pobiie-
Hol repOinugomM «Roundup» i BIUIMB caMoro repoi-
uuy. Pesynbraru j0ciijpKeHb 10Ka3anu, wo Haioi-
JIBIIL TICTONATOJIOTIYHUX 3MIHM MIJJIOCHIJHUX TBa-
pun cuocrepiratorecst y IV ta V rpynax, mo mMoxe
Oyru 3ymosiieHe jieto repOiunay «Roundupy». Crpy-
KTypy HHUPKOBUX K/IyOOUKIB y HMPKUX LUX JOCJiX

HUX TPYI MOPYLICHA, Y KAHAJIBISIX CIIOCTEPIra€ThCs
pyHHYBaHHS KJIITHH, a4 IPOCBITH KaHAJIbLIB 3all0BHE-
HUH BMICTOM piJAMHM, TaKi 3MIHH CBiJiYaTh MpO MO-
pyueHHs QiabTpauii y HUpKax.

6. BucHoBKH

1. Y miggociigHuX TBapHH, IO BXXUBAIH TPaJIu-
LiliHy COI0 HE CLIOCTEPIraloThCsl CTPYKTYpPHI 3MiHU Ta
Hopywenus y QyHKIIOHYBaHHI HUPOK LIYPiB HEPLIOrO
1y Ipyroro HoKoJiHHs. Y TBAapUH, 10 BXUBAJIU I'€HE-
THuHO MojudikoBany coro, He 00pobiienoi repOinuLoM
«Roundup» cuocrepiraerbcsi Brparta CrpyKrypu y Jie-
SIKUX HUPKOBMX KJIyOOUKiB, @ IIPOCBIT KAHAJIbLIB 3all0-
BHEHI BMICTOM P1IMHY, 110 CBIAYUTH [IPO HOPYLICHHS Y
HUX QinbTparii.

2. BxuBanusi repoiuuny «Roundupy» pazom 3
nuTHO BOoJI010 (0,003 MKI/KT Macu TBapuHH), Oynu
BUSIBJICHI CTPYKTYpPHI 3MiHH Yy HUpPKaX IIypiB HEPLIOTO
Ta JIPYroro MOKOJIHHS, CHOCTEPIra€ThCsi TIAPOITYHUIMA
HAOPSIK CHITENIOUUTIB AUCTATBHUX KAHANBISX, [IPOCBIT
LUX KaHAJbLIB 3BY)KCHHUH, CHOCTEPIra€ThCs HEKPO3
OKpPEMUX KIIITHH.

3. BoxuBauus LiypaMu TpaHCreHHoi coi, 00po0-
neHoi repOinuaoM «Roundupy TPU3BOAUTE 10 TOPY-
LICHHS] CTPYKTYPH HUPKOBUX KIYOOUKIB, Y KaHAJBISIX
CToCTepiraeThesl PyWHyBaHHS KITITHH, a IPOCBITH KaHa-
JIBIIIB 3aITOBHEHHI BMICTOM PiJIMHH SIK Y TIEPIIOMY TaK i
y Ipyromy HokoniHHi. Bka3ani 3MiHu ¢Big4aTh Mpo 10-
pymenHs QinbTpanii y HIpKax.
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