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Pedepart. BuonporekTopHoe JelicTBHEe NMHKA B MAaKpO- M1 HAHOAKBaXeJIATHOH (popMe Ha 3MOpHoOreHe3 Kpbic B
YCJIOBHMSIX CBUHIIOBOI MHTOKcHKanuu. benenxas 3.H., Yekman U.C., Onya H.M., Kaniaynenko B.I'., Ctycs B.IL B
cmamove npeocmagnensvl pe3yibmamvl U3YYeHUs 6030elcmeUus HUSKUX 003 C8UHYd U YUHKa (HAHOYUHKa) Ha
IMOPUOHATIbHOE PA36UMUe 8 YCA08UAX 1aDOPAMOPHO20 IKCHEPUMEHMA HA KPbICAX. YCMAaH0BIeHO He2amugHoe GuUsAHUE
ceuHYa Ha npomexamue OGepemenHocmu Y 1aO0paAMOPHBIX HCUBOMMHBIX, UMO NPOAGNAEMCA 8 HapyuwleHuu Qu3uo-
J102U4ecKoll OUHAMUKYU DEeKMANbHOU MeMNepamypvl U CHUNCEHUU NPUpPOCma Maccvl menda. IMOPUOMOKCUYECKUll
aphexm HU3KUX 003 CEUHYA NPOAGIAEMCA 8 YBeNuueHuu IMOPUOHANbHOU cMepmHuocmu 6 2,16 pasa no cpagnenuio c
KOHMPONLHOU 2PYNNOU JCUBOMHBIX, YXYOULeHUU MOpGOMempuveckux noxasameneti nio008, HApyuleHuu HNiayeH-
mozeneza. OOHO8peMenHOe 86edeHUe NPenapamos YuHKa npu CEUHYOBOU UHMOKCUKAYUY OKA3bleaem NpOMmeKmopHoe
oelicmeue Ha Op2aHu3mM GepemMeHHbIX KPbIC U IMOPUOHANbHOE PA36Umue NOMOMCmeEa, Ooee BbipadceHHoe Oasl Yum-
Pama yunKa, NOAY4eHHO20 C UCNONb30BAHUEM AKGAHAHOMEXHOIOSUU NO CPABHEHUIO C XJOpUOOM yunka. Ilpu smom no
MophomempuiecKum noKa3amensim nioobl MydHCCKO20 NOLA OKA3AIUCH DOlee YYBCMBUMENbHbL K NPEHAMANbHOMY 603~
Oeticmeuio CeUHYa No CPAGHEHUIO C NA00AMU JHCEHCKO20 NOAA.

Abstract. Bioprotective effect of zinc in macro- and nanoaquachelate form on embryonal development of rats in
conditions of lead intoxication. Beletskaya E.M., Chekman LS., Onul N.M., Kaplunenko V.G., Stus V.P. The
article presents results of studied influence of low doses of lead and zinc (nanozinc) on embryonal development in a la-
boratory experiment on rats. Negative influence of lead on pregnancy of laboratory animals, manifested in violation of
the physiological dynamics of the rectal temperature and decrease in body weight gain was revealed. Embryotoxic ef-
fect of low doses of lead results in increased fetal mortality by 2.16 times compared to the control group of animals, de-
terioration of the morphometric indices of fetuses, violation of placentogenesis. Simultaneous injections of zinc on back-
ground of lead intoxication causes a protective effect on the body of pregnant rats and embryonal development of the
offspring, more pronounced for zinc citrate, received by using aquananotehnology, as compared to zinc chloride. Thus,
by morphometry indices, male fetuses were more sensitive to prenatal lead exposure in comparison to female fetuses.

Hecnipusatnuga, a mogexkynm KpU3oBa eKOJIOTiYHA
CHUTyalis Yy IPOMHUCIOBO PO3BHHEHHX PETiOHAX Ha-
1101 AEP’KaBH € OJHUM 3 NPOBIIHUX YMHHHUKIB OPY-
MIEHHS PENMPOMXyKTUBHOI (YHKITT y YOJOBIKIB 1 XKi-
HOK Ta (aKTOpOM PU3UKY TSI 3AOPOB’ S IUTHHHU [5],
a TOMY «CHBIPOHMEHTAJIbHA» TEOpisl MOTIPIICHHS
PENPONYKTUBHOTO 3[0POB’sl Cy4acHOI JIOAWHM Ha-
OyBae Bce OUTBIIOTO MOIIHUPEHHS.
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Cepen HalOInbII HEOE3NEUHUX TEXHOTCHHHX 3a-
Opy/HIOBaUiB JOBKILIS MPIOPUTETHE MICIIE MOCiaae
CBUHELb Ta Horo cronyku [8, 10]. Bcranosneno, 1o
B YMOBaxX TEXHOTCHHHX O1OTE€OXIMIYHHUX TPOBIHIIIH
OilocyOcTpaTi CHCTEMH «MaTU-TDIaleHTa-IuTia» Mic-
TATH CBUHENb Y IMIJBUIIEHUX KOHIEHTPAIisAX, IO
JIETEPMIHY€ PO3BUTOK YCKJIaTHEHb BariTHOCTI, ITOJI0-
TiB Ta MIC/SIMONIOrOBOTO MEPioay 1 MOTCHIIOETHCS
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IeiTOM eCeHIIATbHUX MIKPOSIEMEHTIB, Y TIepIITy
yepry — muHKy [1, 9], 1m0 3yMOBIEHO SIK HEJAOCTaT-
HiM HOTO HaIXOMKCHHSM 3 XapuOBHMHU pallioOHaMHU,
Tak i OioaHTaronizMom 3i ceuHIeM [10]. LuHk Bimi-
rpa€ BaXIMBY POJIb B OPTaHi3Mi JIOJUHU Ta TBAPUH
3aBISIKM 1WOT0 MOpQPO(DYHKIIOHATHHUM 3B’SI3KaM 3
moran 200 QyHKIIOHATFHO AaKTHBHUMHU OilKamu,
30kpeMa depMmeHTamu [8, 9], BiH 0coOIMBO HEOO-
X1THUH [T IPOIIECiB POCTY Ta PO3BUTKY OPraHi3My,
penpoayKTUBHOI (PyHKIII.

Ha crorognimHiii 1eHp npobiemMa XiMi4HOTO 3a-
OpyIHEHHS JOBKIJUIS Ta BHYTPIIIHBOTO CEPEIOBUIIA
OpTaHi3My 3aJHILIA€THCS HaA3BUUAIHO BaKIMBOIO Ta
moTpedye HOBHX HAayKOBO-OOIPYHTOBAaHUX MiIXOIiB
mono 1i Bupimenas [9]. Teopii, mo MOB'I3YIOTH
PO3BHTOK OaraTboxX XBOpoO 3 AedinuToM Makpo- i
MIKpOEJIEMEHTIB, HaJIe)KaTh A0 HalCyyacHIIINX Hay-
KOBHX PO3pO0OK, a mpobiema ikBimamii medimuty
MIKpPOEJIIEMEHTIB IIISIXOM 30araueHHs MpPOIYKTIB
XapuyBaHHS 3 NTPUHIMIIOBO HOBUMHU BIACTUBOCTSIMH
HaOyBae Bce OUTBIIOI MOMYJISIPHOCTI 3aBISKU 1HTCH-
CHUBHOMY PO3BHUTKY 33 OCTaHHI POKHM HAHOTEXHO-
norii [4].

B ocraHHi poKM YacTKa TOKCHKOJOTIYHHX M0-
CITiDKEHb 3 BUBUEHHS BIUIMBY HAHOYACTOK Ha 00’ €K-
TH JIOBKUIIS Ta JIOAWHY CYTTEBO 3pocna. Ha xanb,
JOCUTH aKTHBHI JOCTI[DKEHHS 3 BIUIUBY HaHOMa-
TepialiB Ha OpraHi3M Mai)ke HE TOPKAIOThCS ac-
MEKTIB €MOpPIOTOKCHYHOCTI MpH iX 1307IbOBAHOMY
Ta/ab0 KOMOIHOBaHOMY HAAXOIKEHHI, a TaKOX Y
MOPIBHAJIPHOMY acIleKTi 31 3BHYaWHUMH (popmaMu
METaJiB.

TakyM 4yMHOM, He3Ba)KalO4YW Ha IHTEHCHBHI JO-
CNIJUKCHHS OCTaHHIX pOKiB, BiZIOMOCTI IIIOJO IPO-
TEKTOPHOTO BIUIMBY IIpermapariB OioMeTamiB, 30-
KpeMa LUHKY, Ha TOKCHYHICTh CBHHIIIO, a TaKOX
e(eKTiB BIUIMBY HAHOMETAJIIB Ha OpPTaHi3M MaTepi Ta
eMOpIOH € JOCUTh OOMEXKEHHUMH 1 CYNepeUIMBUMH,
TOMY €KCIEpHUMEHTalbHI POOOTH 13 3a3HAYEHOTO
HamnpsIMKY € HaA3BHYAilHO aKTyaJlbHUMH Ha CbO-
TOIHIINHIN IEHbB.

Tomy MeTOI0 HalIOro AOCHIIKCHHSA € BUBUCHHSA
KOMOIHOBAHOI Jii CBUHIIIO Ta IIMHKY B MakKpo- 1 Ha-
HOakBaxenaTHid ¢opMmi Ha eMOpioHaNbHUI pO3-
BUTOK B YMOBaXx J1JaDOpaTOPHOIO EKCIIEPUMEHTY .

MATEPIAJIN TA METOJIU JOCJIIZKEHb

Jlis mpoBeNCHHS EKCICPUMEHTAIbHHUX JOCIII-
XKEeHb OyJo oOpaHo caMulpb InypiB JiHil Wistar
BikoM 2,5-3 wmic. 3 macor Tina 150-170 r. Bubip
00’€KTOM JOCHIJDKEHHsSI caMe IHX JIabopaTOpHUX
TBapWH 3YMOBIIEHUI TUM, IO Y IIypiB Ta JOAUHU
OJTHAKOBUY TeMOXOpIaIbHUI THIT TUIAIICHTH, a TaKOXK
y HUX HU3BKUH piBeHb CTIOHTAHHHUX BaJ PO3BHTKY [2].

B excrnepuMeHTI BUKOPHCTAHO METOJIWYHI ITiJI-
XOJY, IO BIANOBINAIOTh CYYaCHHM MiKHAPOJIHUM
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BAMOTaM MIOJI0 TPOBEICHHS TOKCHKOJOTIYHHX €KC-
NEPUMEHTIB 3 BUKOPUCTAHHSIM TBAapHH BiAMOBIITHO
no €spomneticekoi konBeHuii [11]. TBapun yTpu-
MyBalld B ONTUMAJBHAX YMOBaX BiBapil0 Ha CTaH-
JMAPTHOMY PaIlioHi i3 BITLHUM JIOCTYIIOM IO BOAM Ta
DKI BIINOBIIHO a0 icHytouux Bumor [3]. Anam-
TaliiHui Tepiox CcTaHOBUB 12 [HIB, MPOTATOM
SKOTO BH3HAYallM 3arajibHUI CTaH CaMHIlb, a TAKOXK
MUKJTIYHICTh 1 TPUBAIICTh €CTPAJIBLHOIO IUKITY. TBa-
PUH 31 CTIHKUM PUTMOM €CTPANbHOTO IMKIY Yy Billi
3-3,5 mic. 3 macoro Tima 170-200r y craxmii mpo-
eCTPyC 1 eCTpyC MapyBajM 3 IHTAKTHUMH CaMIIMHU
3a cxemoro 2:1. [epimii e BariTHOCTI BU3HAYAIIN
32 HaSBHICTIO CIIEPMATO30iMiB y MiXBOBHX MasKax
[2].

B excrnepuMeHTaNbHUX MOJENSX BUKOPHCTOBY-
BaJIM PO3YMHU allETaTy CBUHINIO, XJIOPUIY ITUHKY Ta
nuTpaty uHKY. lluTpar nuHKy OyB OTpUMaHHi 3a
aKBaHAHOTEXHOJIOTi€I0 (HAHOIWHK) 1 HamaHWH YK-
paincekum nepkaHuM HJII HarnoGioTexHONIOTIH Ta
pecypcosoepexenns (M. Kui).

CamMunp mypiB 3 JaTOBaHUM TEPMIHOM BariT-
HOCT1 PO3MOIIIMINA Ha 4 TPYIH, OJHA 3 TKUX — KOH-
TposbHa, 3 — mociimHi (Mo 8-9 camumb y KOXHii
rpymi). BBy XiMiYHUX YHHHUKIB CaMOK IypiB
migmaBa 3 1-ro mo 19-it mens BaritHOcTi. ByB
3MOJIEJIbOBAHUN 130JIbOBAHWM BIUIMB CBHUHIJIO Ta
KOMOIHOBaHHWI BIUIMB OiHAPHMX CUCTEM CBUHEIIb-
[IUHK, CBUHEIb-HAHOLIMHK, SIKHI BifJI3epKalINB pea-
JbHE iX CIIBBIIHOIICHHS Yy CHCTEMI >KUTTEIISAb-
HOCTI HACEJICHHS IIPOMHKCIOBO PO3BUHYTOI TEPUTOPIT
[1]. Jo3u meramiB 30inbmieHo y 10 pa3iB mOpiBHSIHO
3 piBHEM iX CyMapHOTO T0OOBOTO HATXOHKCHHS, 1110
Bignosigae 0,05 MI/Kr MacH Tijia Jjis aleTaTry CBHH-
o (6m3pko 1/30000 LDsy), sikuii BBOAUIH 1307160~
BaHO (mocmimgaa rpyma Ne 1), Ta B KoMOiHarii 3
XJIOPUJOM LUHKY B 7031 1,5 Mr/kr macu Tina (mo-
crigHa rpyna Ne2) Ta 3 OMTpaToM LUHKY B 1031
1,5 mr/kr (mocmigHa rpyma Ne 3). llypam KOHTpOIIb-
HOI TPYIIK B IIi X CTPOKH BBOJMJIM PO3UYWHHUK, IO
BUKOPHUCTOBYBABCS TP MPUTOTYBaHHI areHTy BIUIH-
BY, TOOTO TUCTHIHOBaHY BOY.

[lin gac BBeAeHHA Tpenapary peecTpyBaIH 3a-
TTBHUM CTaH 1 MOBEIIHKOBI PeakIlii caMoK, Macy Ta
pO3MipH TiNa, peKTaJbHy TeMIeparypy, fKi BU3-
Havaju KoxHi 3-4 mHi. Bevoro mposeneno 1152 Bu-
MipIOBaHHS.

Ha xinmeBoMy erari JOCITIDKEHHS TIPOBOIIIN
MUTTEBY JCKAIMITallil0 TBAPUH IiJI TiOMECHTAIOBUM
HapKO30M 1 B3SITTA OIOJNIOTIYHMX MartepialiB s
BUKOHAHHS MOAATBININX JOCIiIKeHb. Buminsamm mat-
Ky 3 poramu, IUIOJW 3 IUIAIIGHTaMH BHIIYYald 3
MaTK{, TEPEeBIpSUIM Ha TECT <«OKUBI-3aruomi»,
3BAXXYBaJIA, BUMIPIOBAII KpaHioKayIadIbHUH po3Mip
Ta JiamMerp, BU3HAYanmud cTaTth, (ororpadysany,
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PO3paxOBYBAIM MacO-pOCTOBHI KOE(IIIEHT IUIOIB 1
IUIOI0BO-ILIAIICHTAPHUN KOSQIIIEHT, TOKa3HUKH €M-
OpioHaJILHOI CMEPTHOCTI 3a 3arajJbHONPHUHHATHMHU
MeTOoJuKaMu [2].

Crartuctrada oOpoOKka Ta aHalli3 pe3yJIbTaTiB BU-
KOHaHi 3a 3araJbHONPUHHATAMU METOJUKAMH 3 BU-
KOPHCTaHHSAM KOMIT IOTEpPHUX MporpaMm Microsoft
Excel Ta Statistica 10.

PE3YJIBTATHU TA iX OBITOBOPEHHSI

PesynmbraTti orminkn eMOpioTokcHuyHOi mii are-
TaTy CBUHIIIO MIPH 130Jb0BAaHOMY Ta KOMOIHOBAaHOMY
HOro BBeIEHHI 3 MpenapaTaMH LMHKY B OpraHi3m
TBapWH CBiYaTh TIPO TOPYIICHHS Iepediry Ba-
TITHOCTI CaMuIlb IIYpiB Ta MOBHOLIHHOTO PO3BUTKY
MOTOMCTBA.

Tak, pekrampbHa TeMIlepaTypa Tijda BariTHUX
CaMUIlh IIYpPiB, SKa € IHTETPAITLHUM IOKa3HUKOM
3arajlbHOr0 CTaHy OpraHi3My, B YCIX eKcIlepu-

MEHTIBHUX TpyHax 3a CepeiHiMH 3HAYCHHIMH
KoJmBajacs B Mexax 37,2+0,17 - 38,0+£0,27 °C,
110 3HaXOJUTHCS B Mexax Hopmu [7]. [Iporte nuie y
TBApUH KOHTPOJBHOI TPYIH MPOTSITOM BCHOTO
TEePMiHy BariTHOCTI CIIOCTEPITAIIOCH ITOCTYTIOBE 3HU-
JKEHHsI peKTanbHoi Temmeparypu Ha 0,61°C, mio
(hizionoriuHO AETepMIHOBAHO 3MiHAMH TOPMOHAIIb-
Horo (pory. OTke, BiACYTHICTH (hi3i0JOTIYHO HOP-
MaJlbHOI JUHAMIKH PEKTabHOI TeMIepaTrypu IpH
BariTHOCTI CaMHUIlb ILIYpiB MiJ Ai€l0 HU3BKUX 03
CBHHLII0O MOXXE PO3IVISAATUCH SIK NpPOSIB HOro He-
TaTUBHOTO BIUIMBY, SIKWH, 32 IUM IOKa3HHKOM,
TIOBHICTIO HE HIBEIIOETHCS BBEICHHSIM IpernapaTiB
uHKY. [Ipu poMy HaBHII MOKA3HUKH PEKTaJIBHOT
TeMITepaTypH HANpPUKIHIII BariTHOCTI BHUSBWIACS Y
JNOCHITHIA Tpymi, IO OTpHUMyBajla KOMOIHAIIiO
aleTaTy CBHHLIO Ta XJIOPHUIY LIUHKY.

Tabruysa 1

IHoka3HUKHN JUHAMIKH PEKTAJbHOI TeMIIEPATYPH TJIa BariTHUX caMuub mypis (M + m)

PekranbHa Temneparypa, °C

I'pyna tBapun

y pi3Hi Tepminu BariTHoOCTI

nmo4YaTKoBa

1 THIKIeHB 2 THKAEHb 3 THRKIEHb
KonTtponbua 37,85+0,25 37,69+0,27 37,33+0,28 37,24+0,16*
Jocainna Nel 37,3+0,17 37,3+0,16 37,33+0,19 37,25+0,24
Hocainna Ne2 37,5+0,28 37,3+0,41 37,36+0,31 38,0+0,27**
Jocainna Ne3 37,2+0,17 37,35+0,2 37,23+0,16 37,33+0,20

IMpumiTku: *- qMHaMiKa pEeKTaIbHOT TEMIIEPATyPHU MOPIBHSHO 3 MOYATKOBHM 3HaYCHHSIM HocToBipHa (p<0,05); ** - po30iKHOCTI Ha 3-My THXKHI
BariTHOCTI 3 KOHTPOJILHOIO Ta jociiguumu rpynamu Nel i Ne3 nocrosipsi (p<0,05).

[Ipupict mMacu Tina BariTHHX camuip (Tadm. 2),
[0 OTPUMYBAJIM alleTaT CBUHITIO 130JIb0BaHO, Ha 20
IeHb BariTHOCTI BHUABUBCI Ha 17,38 I HIDKYUM
MOPIBHIHO 3 rpynoio KoHTpomo (p<0,05). Ipu xo-
peryrovoMy BBEIEHHI amerary IMHKY Ha (oHi
CBUHIICBOI 1HTOKCHKAIli JWHAMIKa MPUPOCTY Mach
TiJla BariTHUX CaMUIlb MPAKTUYHO BiIOBiaNa 3Ha-
YeHHSIM TPYIH iHTakTHUX TBapuH — 131,11 £ 3,79%.
Y rpymi, mo OTpuMyBaja SK MPOTEKTOPHUH 10
BIJHOIIEHHIO [0 CBHHIEBOI IHTOKCHKAIl areHr -
OUTpaT [HMHKY, JWHaMiKa Macu Tijma, Xo4ya M
MepeBUITyBala TaKy B JAocihimHii rpymi Ne 1,
POTE BUSIBUJIACH HIKUOI MOPIBHSHO 3 TPYIO0
KOHTPOJTIO.
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Taka cwuryamiss, HWMOBIpHO, 3yMOBICHAa 3MEH-
MMEHHSIM CEepeIHBOI KUTHPKOCTI JKMBHX IUIOAIB Ha
OJTHY CaMHIIIO Ta X MOPQOMETPHYHHX TTapaMeTPiB B
eKCIepUMEHTaIbHUX Tpynax. Tak, Tpu 1301b0Ba-
HOMY BBEICHHI CBHHIIIO KUIBKICTh JKUBHX IIJIOJIB
3MmeHmmiIacs y 1,2 pasy - 7,5 £ 0,53 mpotu 9,0 + 0,4
y rpymi koHTpoto (puc. 1) (p<0,05), o 3ymoBieHO
30iNbIIEHHSIM  eMOpioneranpHOCTI 'y 2,16 pazy
(p<0,01) mepeBa)xHO B MOIMIUTAHTALIMHHWIA TIEPiOI.
OTpumaHi JaHi MOSICHIOIOTHCS ICHYBaHHSIM Mexa-
HI3My peTyJllii YHUCENBHOCTI IUIO/IB CaMKOKO Ha
(hoHI BIUNIMBY MecTadii3yrodoro ¢GpakTopy, SKHi i€
IPOTATOM BCHOTO NIEPiOy BariTHOCTI, ajie 0COOIUBO
AKTUBHO B1I0YBA€ThCS B MOYATKOBUH 1epion [6].
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Tabruysa 2

IIpupicTt macu Tina caMuub HypiB y pi3Hi TepMinn BaritHocTi, %, P+m

Tepmin BariTHocTi, IHI

I'pyna tBapun

0-7 8-14 15-20 0-20
KoHTposIbHA 107,3+3,4 107,61£2,9 114,49+2,7 132,243,7
Tociana Nel 106,6+3,5 105,663,6 109,40+3,5 122,6+3,7%
Tocinna Ne2 107,743,0 110,45+2,7 110,21£2,8 131,143,7
Tocizna Ne3 105,0+2,4 107,7742,9 112,27+4,25 127,124,5

IIpumitka: *-po30DKHOCTI 3 KOHTPOJIBLHOIO IPYIIOO TO0CTOBIpHI (p<0,05)

Y rpymi, mo oTpuMyBajia KOMOIHAINIO amerar
CBHHLIO — XJIOPUJ LHUHKY, CHOCTepiramacsi TeHIeH-
st 10 30UTBIIEHHS KIIBKOCTI KHMBHX TUIOZIB TOPIiB-
HSHO 3 AociimHoro Tpymoo Ne 1 — 8,75+ 0,4 (p =0,06),
IO 3yMOBJICHO JOCTOBIPHUM 3HMKCHHSM 3araJbHOi
eMOpioHanbHOiI cMmepTHOCTI Ha 37,6% (p<0,001).
[Ipu nboMy BUINE3a3HAYCHI MOKA3HUKH MPAKTUYHO
HE BIIPI3HSIINCA BiJl KOHTPOJIBHOT TPYIIH.

[Tpu koMOiHOBaHOMY BBEICHHI CBHHLIIO Ta HAHO-
LIWHKY BUSBJICHO MiABUINEHHS 3arallbHOi KiJThKOCTI
KUBHUX MIOAIB y mocuiai Ha 23,3% (p<0,05) 3a pa-
XYHOK CYTTEBOTO — y 3,2 pa3iB 3HIDKCHHS PIBHS
3araipHO1 eMOpioHanbHOI cMepTHOCTI (p<<0,001) mo-

PIBHSHO 3 TPYIIOIO 31 CBHHIIEBOIO IHTOKCHKAIIIETO.
[Ipu mpomy crmocrepirajgocsi MOKpaIlEHHs BHILE-
3a3HAYCHUX MOKA3HUKIB TOPIBHSHO 3 TPYIOI KOHT-
poitto, Xxo4a 06e3 JTOCTOBIPHOI Pi3HHIII.

VY KOHTpPOJNIBHIH Tpymli TBapHH PO3MOJILIT TUIONIB
3a CTAaTTIO y MOCTiAlI 3HAXOOWBCS B MeXKax, MpU-
TamMaHHUM OinnM 1rypam (camok — 54,17 £ 3,8%,
camirie — 45,83 + 3,58) [2]. B ycix gocmigHux rpy-
max CIHOCTepirajJoch AesAKe 3HUKEHHS IUIONIB dYO-
JOBiUOi CTaTi MOPIBHSHO 3 KOHTPOJIEM, HaHOiIbII
BHpPaXECHE y TPYMi 31 CBUHIICBOIO IHTOKCHKAIIIEIO
(puc.), mpoTe Wi BIIMIHHOCTi HETOCTOBIpHI.
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BnuiuB mpenapaTiB HMHKY HA YHCEJBHICTH MOCJTITY 32 YMOBH CBHHIIEBOI iHTOKCHKAILIT
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[TokazHukK Macu Ta po3MipiB Tija MIIOMAIB y €KC-
nepuMeHTanbHIi Tpymi Ne 1 mocToBipHO He Binpi3-
HSUTACS. Bl TBapHH KOHTPOJIbHOI Tpymu (Tadum. 3).
[Ipore, mpu aHami3i crareBUX BiIMIHHOCTEH IMX
[IOKAa3HHUKIB HAMHM BHSBJICHO JOCTOBIPHE 3HIDKEHHS
KPaHiOKayAaJdbHOTO PO3MIPYy CaMIliB, IO CTaHOBUB
30,11 £0,44mm mporu 31,6 £0,46 MM y rpymi
koHTpoito. CTaTeBUX BiIMIHHOCTEH iHIMUX MOpdo-
METPUYHHUX TOKAa3HUKIB IUJIOAIB HE BHSABICHO. Y
JOCIHIHIN TPYIIi, 0 OTPUMYBaja aleTaT CBHHIIO Ta
XJIOPUZ LHMHKY, CIIOCTEPIrajocsi AesAKe 3HIKEHHS
MacH Ta PO3MIpiB IJIOIB, X0ua JOCTOBIPHHUMHU BH-
SBUJIMCSL JIMIIE BIiAMIHHOCTI KpaHiOKayAaJbHOTO

po3Mmipy, skuii Ha 3,69% HWKYMHA TOPIBHSIHO 3
IPYIOI0 KOHTPOJIIO, IO 3YMOBJICHO JOCTOBIPHUM
HOro 3HWKCHHSM Cepel IUIONIB YOJIOBIYOi CTaTi
(30,44 £ 0,29 mm) (p<0,05). Y mocmimniit rpymi Ne 3
CIIOCTEPITAIOCS 3HIKEHHS TIOKa3HUKIB PO3BUTKY
TUIOAIB TIOPIBHSAHO 3 KOHTPOJILHOKO TPYIOI0 33 Ce-
pensboro Macoro - Ha 11,3% (p<0,01) ta xpanio-
KayJZampbHUM po3MipoM - Ha 3,46% (p<0,001), mo
3YMOBJICHO JIOCTOBIPHUM 3MEHILICHHSIM BHINE3a3HA-
YeHUX TOKa3HUKIB cepell IUIOAIB YOJOBIYOl CTaTi.
BumenaBeneHi naHi MOXKyTh CBIIYUTH TPO OUTBIIY
YYTIUBICTh TUIOJIIB YOJIOBIYOT CTATi MO BIAHOIICHHIO
JI0 BIUTMBY HU3bKUX JI03 CBUHIIFO ITiJ] 9aC BariTHOCTI.

Tabruysa 3

IHoka3HUKH 3arajJibHOr0 PO3BUTKY ILUI0AIB KOHTPOJbHOI Ta AocaiaHoi rpyn (M £+ m)

Kpaniokaynaabsnuii po3mip,

I'pyna TBapun M

Maca naoay, r

Po3mip niianenTu,

iameTp mioay, MM
Al P a1y, Wi

Maca mjianeHTu, r

Kourposasna 2,38+0,08 31,21+0,37
Jocaiana Nel 2,21+0,17 30,17+0,40
Jocaiqna Ne2 2,22+0,05 30,06+0,20*
Jocinna Ne3 2,11£0,06* 30,13+0,16*

10,85+0,27 0,59+0,02 1,51+0,04
10,73+0,30 0,57+0,02 1,44+0,03
10,11+0,47 0,59+0,02 1,58+0,03%*
10,17+0,51 0,57+0,01 1,49+0,01

IMpumitku: *-po30DLKHOCTI 3 KOHTPOJIBLHOIO IPYIOI0 TocTOBipHi (p<0,01), ** - po30dixHOCTI 3 HochigHo0 rpynoto Nel nocrosipsi (p<0,001).

Maca Ta po3MipH IUTALIEHTH y CaMHIb IIypiB
mocimigaoi Tpynm Nel 3a cepemHIMH 3HAYCHHIMH
HIDKYi, a IJI0J0BO-TUIAIICHTAPHUH KOSQIliEHT — BU-
Ui TOPIBHAHO 3 TPYHOI0 KOHTPONIO, Hpote 0Oe3
IOCTOBIpHUX po30ikHOCTEH (p>0,05). Llew dakr
MOXE CBITYUTH PO IMOPYIICHHS IUIAIEHTOTeHE3Y 3a
YMOBH BIUTUBY CBHHIIO. Y JOCHITHUX TpymHax, siKi
OTPUMYBaJM KOMOIHAII0 aleTaTy CBUHITIO Ta Tpe-
rmapaTiB ITUHKY, CIIOCTEpiranocs 30ITBIICHHS PO3-
MIpiB TUIAIGHTH TOPIBHSAHO 3 130JbOBaHHM BBE-
JIEHHSM CBWHIIIO, 1[0 CBIMYUTH MPO IMEBHY HOpMa-
J3aIif0 TPOIECIB IUTANICHTOTeHE3y IS 3ade3Iie-
YEeHHS! KpaIoro >KUBJICHHS TUIOMIB 33 YMOBU CBUH-
1I€BOI IHTOKCHKAIIIT.

Takum 4MHOM, y pe3yJbTaTi MPOBEICHOTO EKC-
NEPUMEHTY JOBEIEHO NPOTEKTOPHUH BIUTUB IIpe-
napaTiB IIMHKY Ha eMOpiOHANBbHUI PO3BUTOK TBapUH
3a YMOBHM CBHUHIICBOi IHTOKCHKaIlii, OLTbII BHpa-
KEHWH Ui HAHOUWHKY TIOPIBHSIHO 3 XIJIOPHUAOM
UUHKY, IO TPOSBISETHCS JOCTOBIPHUM  301JIb-
OICHHSAM KUTBKOCTI JKUBUX TUIONIB Ta CYTTEBHM
3HIDKCHHSM PiBHS 3arajibHOi eMOpiOHaIBHOI CMepT-
HOCTI, X04a 3YMOBJIO€ JIEII0 HHMXYi Maco-pOCTOBI
MOKAa3HUKH TUIOIB.

Bcebiunnii anami3 oTpUMaHUX IaHUX JO3BOJISE
MPUITYCTUTA TAaKUH MeXaHi3M BIUIMBY IIMHKY B
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yMOBax CBUHIEBOi iHTOKcuKarii. [ling BrumBoM
CBHUHIIIO BUHUKAIOTh 3MIHU CTaHY 3J0POB’sI BariTHUX
1 HOBOHApPO/DKEHUX 3 PO3BUTKOM CHHAPOMY €KOJIO-
riuHoi aesajmanranii, mpu LbOMY aHTHOKCHAAHTHA
cUCTeMa MAaTEepPUHCBKOTO OpraHi3My He 3JaTHa
MOBHOIO MIPOIO TPOTUCTOSITH BIUTUBY HETaTHBHUX
(akTopiB, a 3axXMCHI MeXaHi3MH IJI0Ja B el mepiox
me He chopMyBanuch. BHacmimok nii mpemapatiB
IIUHKY 3MIHIOIOTHCS KIHETHYIHI MapaMeTpu CBUHITIO
Ta IHTEHCHBHICTH Horo 3B’s3yBaHHS 3 SH-rpymamu
thepmenriB. [Ipu 11bOMy HAaHOIIMHK BHACIIJIOK O1Tb-
moi 0i0A0CTYITHOCTI MOPIBHAHO 31 3BUYANHIM ITHH-
KoM [3] mBHAIIE TPOHUKAE Yepe3 KUIITKOBUH Oap’ep
1 3B’A3YETbCS 3 aKTHBHUMH LEHTpaMH (DEpPMEHTIB,
HepeIKoKaoul (HOPMYBAHHIO CTIHKHX KOMILICK-
CiB 31 CBHHIEM, MPOTE I MPUITYILICHHsS TOTpedye
MOJaNbIINX AOCIiIKEHb.

BUCHOBKHU

1. CpuHenps y HHM3BKIH 11031 MPUTHIYYE eMOpio-
HaJIbHUH PO3BUTOK €KCIEPUMEHTAILHUX TBAPHH, IO
NPOSIBISIETBCS y 301IbIICHHI eMOPIOHANBHOI CMEpT-
HOCTi, TOTipmIeHHI MOpP(GOMETPUYHUX TTOKAa3HHUKIB
TJI0IIB, TIOPYIICHHI IUIAIEHTOTECHE3Y .

2. llmHK y Makpo- Ta HaHOQOPMI IMOMEpPEIKYE
HETaTHBHUI BIUIMB CBUHIIIO, 10 TNPOSBISAETHCS Y



ITPODUIAKTHYHA ME/TUITHHA

3HIDKEHHI TOKa3HHUKIB eMOpioNeTabHOCTI Ta 30111b-
HICHH] KUTBKOCTI HMBHX IUIOJNIB MPH JESKOMY 3HH-
KCHHI IOKa3HHWKIB X 3arajibHOrO PO3BHUTKY, IO
MOE€ pO3ILIHIOBATUCH SK KOMIIGHCATOPHA PEaKIis
OpraHi3My BariTHOI caMmwuIli I 3a0e3ledeHHs Kpa-
moi Tpodiku OLIBIIOT KITBKOCTI IUIOMNIB 3a YMOBH
CBUHIIEBOI IHTOKCHUKAILIIT.

3. CuHiBBiIHOIICHHS IUIOMIB 3a CTATTIO SIK TIpH
130JIbOBAHOMY BIUIMBI CBHHI[IO, TaK 1 B pa3i Horo
KoMOiHamii 3 mpenaparamMu LUHKY CYTTE€BO HE Bil-
PI3HSETBCS BiJl KOHTPOJBHOI T'PYyNH, XO4a CIIOCTeE-
piraerbest esike 30UIbIIEHHS OCi0 KIHOYO1 cTaTi y
nocaini. B Toit ke yac MOpQoOMETpHUHI MOKa3HUKH

TUTOAIB, OCOOJIMBO KpaHIOKayNalNbHUN PO3MIp, T0C-
TOBIPHO 3HWKYIOTHCS JIMIIE JJIsl TUIOMAIB YOJIOBIYOT
crari. OTpumani JaHi, HMOBIpHO, CBiZ4YaTh NpO
HIDKYY PE3UCTEHTHICTh TUIOZIB YOJIOBIYOi CTaTi 10
HHU3BbKHUX 103 CBHHIIIO.

4. TlporekTopHa Jisi UHKY B HAHOAKBaxeJIaTHIN
(opMi mpu CBUHIIEBil IHTOKCHKAIii OUTBII BUpa-
JKEHa TMOpPIBHSHO 3 XJOPHIOM ILIMHKY 3a IIOKa3-
HUKaMH eMOpIOoNIeTanbHOCTI Ta KUIBKOCTI TUIONIB Y
nocmigi. B Toii ke yac mopdomeTpuyHi MOKa3HUKH
TUTOAIB JISIIO BUINI MPU BBEACHHI XJIOPUAY IHHKY,
mo norpedye OLIBII TIMOOKOTO aHami3y Ta € Tep-
CTHEKTUBOIO HAIIMX NOJAJIBIIUX JOCIiIKEHb.
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