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BecTtyn. Lkignvei Bukmgm npoMmcnoBux nignpu-
€MCTB, TPAHCMOPTY B HABKOJINLIHE CEPEenoBMLLE Ha
CbOrOJHI [OCSAMM 3HAYHMX MacliTabiB, a y BENMKMX
NMPOMUCNOBUX LIEHTPax CYTTEBO MEPEBULLYIOTb A0MYyC-
TUMI caHiTapHi Hopmu. Cepepn, TEXHOreHHUX 3abpyOHIo-
BayiB OAHE 3 MPOBIAHNX MiCUb NOCIAATb CONi BaXKMX
MeTtanis (CBM) [3]. BoHn, noTpannisioym B opraHiam,
NMOPYLUYOTb MPOHUKHICTb 6i0N0riYHNX MemMOpaH, 3HU-
XYIOTb BMICT PO34YUHHMX MPOTEiHIB, 3B’A3YI0TbCS
3 cynbdrigpunbHUMN rpynamMu i amiHorpynamm 6inkis,
TUM CaMUM iHaKTUBYIOYN HEPMEHTN.

Bnokyioun depmeHTHi cuctemun, CBM npusBso-
OATb 10 NOPYLUEHHS! CTPYKTYPHUX 3MiH 6araTbox opra-
HIiB, 30KpeMa 1N Yy NiAHMKHbOLLENENHIN CINHHIN 3an03i
(MLLLC3), wo BnnvBae Ha 3abe3nedYeHHs Hel0 XUTTEBO
HeoOXigHVX (YHKLjA, Takux fK CTanicTb romMeocTasy
MOPOXHUHW pPOTa, BEPXHIX Big4iNiB LUIYHKOBO-KULLKO-
BOrO TPakTy, NepBMHHA eH3MMHa 06podKa ixi, cCIpusiH-
HS1 NPOXOOKEHHIO Xap4OBOI FPYAKM MO CTPaABOXOAY i T.4.
[2,4].

MeTa pocnigXeHHs — BVBYEHHA MOPPOMETPUY-
HUX 0coBnNMBOCTEN OYO0BW NiAHWKHBOLLLENENHOI CINH-
HOI 3an031 3a YMOB BMJIMBY TEXHOIMEHHUX Mikpoene-
MEHTO3IiB y 6invx nabopaTopHuX LLypiB 3PiNoro Biky.

OG’eKT i MeToau AOCNIAKEHHS

JlocnigxeHHs NnpoBeAeHi BigNOBIAHO 4O NMPUHLMNIB
06ioeTnkn, 3aKOHOJABYMX HOPM Ta MOJNIOXEHb «EBPO-
NercbKoi KOHBEHLLii MPo 3axMCT XPebeTHUX TBAPUH, LLO
BUKOPUCTOBYIOTLCS 4151 AOCNIAHNX Ta HAYKOBUX LLiNen»
(Ctpasbypr, 1986) i «3aranbHUX €TUYHUX MNPUHLUNIB
€KCMNepuMEHTIB Ha TBapuHax», yxsaneHux MNepwmnm Ha-
LioHanbHNUM KOHrpecom 3 6ioeTukn (Kunis, 2001).

Jna [oCArHeHHs MeTu NPOBELAEHUN eKCNEPUMEHT
Ha 60 6inux Wwypax-camMusx 3pinoro Biky.

LLlypiB 6yno po3noaineHo Ha 2 cepii: ekcnepumeH-
TanbHy (48 TBapuHM) Ta KOHTPOJbHY (12 TBapuH). Tea-
PVHW eKcrieprMeHTasibHOI cepii 8-MicsiuHOro Biky 6ynu
po3aineHHi Ha 2 rpynu: | rpyna oTpymyBana npoTarom
30 gHiB NnTHY BOAY 3 CBM y KOHUEHTpaui, ska BU3Ha-
YaeTbCH Y IPyHTaxX Ta BOOOMMULLAX OKPEMMUX PANOHIB
Cymcbkoi obnacTi [5], Il rpyna otpumysana sogy 3 CBM
npotsarom 60 Ai6.
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TBapuvH BUBOAMNN 3 ekcrepumeHTy Ha 1, 7, 14 Ta
21 poby nicns 3aBepLUeHHs OTPUMAHHS TBapuUHamu
Boan 3 CBM, 10 A03BOAMNO NPOCiaKyBaT peaganTa-
uirHi npouecu B MNLLC3.

MapanensHO BUBOOWAM 3 EKCNEPUMEHTY TBa-
PVH KOHTPOJIbHOI cepii, sika Takox 6yna po3aineHa Ha
2 rpynu (no 6 TBapuH), 3aNEXHO Bif, TEPMiHY ekcrnepu-
MeHTa. Lg rpyna TBapvH oTpuMyBana 3BuYaliHy nuTHy
BOAY Ta xapyi B Mexax A,060Boi ¢idionoriyHoi noTpebu.

BuroToBneHi ricTtonorivyHi npenapatu gocnigxysann
i doTorpadyBann 3a AOMOMOrow UMPPOBOiI CUCTEMM
BuBoay 3o00paxeHHss «<SEO Scan ICX 285 AK-F IEE-
1394». Y cepenoBuLLi KOMMN'IOTEPHOI MOPPOMETPUYHOI
nporpamn «SEO Image Lab 2,0» 3aiiicHioBaBcs aHani3
300paxeHHs Mikpornpenaparty, BU3Ha4yanmcb cepenHi
3HA4YEeHHSA MOPPOMETPUYHUX MOKA3HWKIB: AiaMeTp 30-
BHiWHIN ([3) KiHUEeBMX BioAiNiB 3an03un, giameTp npo-
cBiTy (An) KiHueBux Bigainis, BUCOTY eniTenioumnTie (Be)
KiHUeBwX Bigainis, 3, [in, Be BCTaBHMX Ta NOCMyroBa-
HUX NPOTOK. MNMpoBoaunN CTaTUCTUYHY 0OPOOKY OTpU-
MaHVX pes3ysnbTaTiB 3a 3arasibHOMNPUNHATOK MeTOLU-
koto [1,9].

PesynbTaTn AOCNigXXEHHS Ta TX 0OroBOpPEeHHS.
Mpn mopdomeTpuyHoMy gochnigxeHHi ctpyktyp MLLC3
3pinux LWypiB nicng MOLENOBAHHA MIiKPOEEMEHTO3Y
BnpoaoBx 30 Oi6 cnocTepiraeTbCs 3MiHa ix po3mipis.
Tak, Ha 1 nOOy eKCNePUMEHTY BigMIYAETLCA 3MEHLLEH-
HA KiIHLEBMX BigAinie, a came AiameTpy 30BHILLHbOro
(43) Ta giameTpy npoceiTy (4n) Ha 6,92% (p=0,009) Ta
Ha 3,74% (p=0,001) BignoBigHo. BucoTa eniteniounTis
(Be) 3meHwyeTtbcsa Ha 5,37% (p=0,009). 3MiHIOETb-
Ccsl B po3Mipax NpoTokoBa cucTtema. BcTtaBHi npoToku:
[13 Ta Be 3meHwWwytoTbes Ha 2,9% (p=0,004) ta 4,93%
(p=0,001) BignosigHo, [An 36inbwyeTbcs Ha 2,92%
(p=0,001). TakoX 3MIiHIOITLCA MOKA3HUKM MOCMYro-
BaHMX NPOTOK, a came: 3mMeHwyeTbes 3 — Ha 3,81%
(p=0,005) Ta Be - Ha 6,1% (p=0,001), HaBnakwu 36ib-
wyetbes An — Ha 3,8% (p=0,003) (puc. 1-A).

Ha 7 poby KiHUEBI BioAinv B MOPIBHSAHHI 3 KOHTP-
onem 3meHwyoTbes: 3 — Ha 6,41% (p=0,001), An - Ha
3,41% (p=0,008), Be — 4,91% (p=0,007). 3MiHIOETb-
CSl MOKa3HMK BCTaBHMX MPOTOK: 3MeHLyeTbca [3 Ha
2,42% (p=0,002) Ta Be — Ha 3,88% (p=0,001), 36inb-
wyetbes [An — Ha 2,03% (p=0,002). Takox 3MiHIOOTbCS
B PO3Mipax NMOCMYroBaHi NPOTOKM: 3MeHWyeTbCcs 3
Ha 3,01% (p=0,003) Ta Be — Ha 4,8% (p=0,005) B cBOIO
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yepry 36inblwyetbes An — 3,2% (p=0,002) B NOpiBHSAHHI
3 iHTaKkTHMMK TBapuHaMmu (puc. 1-B).

14 poba ekcrnepuMeHTY XapakTepulyeTbCs 3MEH-
LUEeHHAM KiHUeBuX Bigainie: 3 — Ha 5,63% (p=0,001),
On - Ha 2,57% (p=0,007), Be — Ha 4,05% (p=0,002).
3MIHIOETbCS 3HAYEHHSI BCTABHUX MPOTOK: 3MEHLLYETb-
ca 3 — Ha 1,6% (p=0,007) Ta Be — Ha 2,6% (p=0,008),
36inblwyeTbea An —Ha 1,74% (p=0,003). MopiBHIOIO4N 3
KOHTPOJIEM, CMNOCTEPIraETLCS 3MiHA B PO3Mipax NOCMy-
roBaHMx NPoTOoK, a came: 3meHweHHa 3 — Ha 2,35%

(p=0,014) Ta Be — Ha 3,5% (p=0,018), 36inbwieHHa An —
Ha 2,07% (p=0,004) (puc. 2-A).

Micnsa 21 nobw peapanTauii cnocTepiraeTbCs 3MeH-
LIEeHHS PO3MIipiB KiHLEBWX BigaiNis BiAHOCHO KOHTPOJIb-
HUX 3Ha4yeHb, a came [3 T1a An Ha 3,78% (p=0,019) Ta
1,32% (p=0,002) BignosigHOo. BucoTta eniteniouunTie
(Be) ameHwyeTbes Ha 2,58% (p=0,006). BcTtaBHi npo-
Toku: 13 Ta Be 3meHwyeTbesa Ha 1,24% (p=0,007) Ta
1,91% (p=0,005) BignoBiaHO, 36inblyeTbca N — Ha
1,31% (p=0,006). BignoBigHO 0O KOHTPOMIO NAe 3MiHa
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Puc. 1. BiacoTkoBe cniBBiaHOLWEHHS MOp¢dOMEeTPUYHUX NOKA3HUKIB Y LLYPiB 3pinoro Biky nicna ennvey CBM
Bnpopoex 30 ai6 Ha 1 (A) Ta 7 (B) noGy pocnipXeHHs.
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Puc. 2. BiacoTkoBe cniBBigHOLWEHHS MOpdOMEeTPUYHUX NOKA3HUKIB Y LLYypiB 3pinoro Biky nicnsa ennvey CBM
Bnpopoex 30 ai6 Ha 14 (A) Ta 21 (B) oGy AocnipXXeHHS.
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NMOKa3HWKIB MOCMYrOBaHMX MPOTOK, Ta CTAHOBUTb:
3MeHLWeHHs 3 — Ha 1,55% (p=0,009) Ta Be - 2,3%
(p=0,007), 36inbweHHs An — Ha 1,75% (p=0,002)
(puc. 2-bB).

Mpn MOPPOMETPUYHOMY AOCHIAXKEHHI CTPYKTYP
MWC3 3pinux wypiB nicns MOAEMOBAHHA Mikpoene-
MeHTO3y BNpoaoBX 60 Ai6 BUABNEHO 3MEHLUEHHS KiH-
LeBuX Bioainie Ta 306iNbLUEHHS PO3MIpiB NPOTOKOBOI
cuctemu. Tak, Ha 1 0oby eKCNepPUMEHTY BigMiYaeTbCS
3MEHLUEHHS KiHLEBUX BigAainis, a came piameTtpy 30-

BHiWHbOro (43) Ta miametpy npoceity (An) Ha 8,76%
(p=0,002) Tta 4,97% (p=0,004) BignosigHo. BucoTta
eniteniountiB (Be) 3meHwyeTbCa Ha 6,81% (p=0,003).
3MIHIOETLCS B pO3Mipax NPOTOKOBa cuctema. Bcrtas-
Hi npotoku: 3 3meHwyeTbea Ha 3,83% (p=0,005),
Be - Ha 7,11% (p=0,002). An 36inbwyeTses Ha 4,98%
(p=0,003). 3miHa noka3HWKIB MOCMYroBaHuX Mpo-
TOK cknano: 3ameHwyeTbeqa A3 — Ha 5,1% (p=0,002) Ta
Be - Ha 8,8% (p=0,005), 36inbwiyetbca An — Ha 6,4%
(p=0,003) (puc. 3-A).
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Puc. 3. BiacoTkoBe cniBBigHOLWEHHS MOP(POMETPUYHUX NOKAZHUKIB
y wypiB 3pinoro Biky nicng enavuey CBM Bnpopoex 60 ai6 Ha 1 (A) Ta 7 (B) B0OGY BoCHiAKEHHS.
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Puc. 4. BincoTkoBe cnisBigHOLWEHHS MOP(OMETPUYHUX NOKA3HUKIB
y LypiB 3pinoro Biky nicng enausy CBM Bnpoaosx 60 4i6 Ha 14 (A) Ta 21 (B) o6y AocCnigXeHHS.
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7 poba eKkcrnepuMeEHTY XapakKTepU3YETbCH TakOoX
3MEeHLIeHHaM KiHueBux Bigainie: O3 - Ha 7,37%
(p=0,002), An — Ha 3,71% (p=0,006), Be — Ha 5,54%
(p=0,003). 3MiHIOETBCA 3HAYEHHS BCTABHMX MPOTOK:
3MeHwWeHHs 3 — Ha 3,75% (p=0,004) Ta Be — Ha 6,65%
(p=0,007), 36inbweHHsa An — Ha 4,14% (p=0,009). B
MOPIBHAHHI 3 KOHTPOJIEM, CMOCTEPIraeTbCA 3MiHa B
pO3Mipax MOCMYroBaHMX NPOTOK: 3MEHLIEeHHs [13 — Ha
4,04% (p=0,005) Ta Be — 7,1% (p=0,002), 36inbLueH-
Ha On — 5,7% (p=0,007) B NOpiBHSHHI 3 BiANOBIOHMM
KOHTponewm (puc. 3-b).

Ha 14 po6y kiHueBi Bioainu Bce e MeHLi: Ha 3 —
5,33% (p=0,004), An - Ha 3,1% (p=0,005), Be — Ha
4,26% (p=0,003). 3MIHIOETLCA MOKA3HUK BCTaBHUX
npoTok: 3meHwyeTbesd O3 — Ha 3,05% (p=0,002) Ta
Be - Ha 5,37% (p=0,007), 36inbwwyetbea On — Ha 3,45%
(p=0,009), Takox 3MiHIOIOTLCS B pO3Mipax NOCMyroBa-
Hi NPOTOKK: 3MeHwWyeTbCs 3 — Ha 3,43% (p=0,005) Ta
Be - Ha 5,8% (p=0,001), 36inbwyetbca An — Ha 4,4%
(p=0,004) (puc. 4-A).

Ha 21 poby pocnigXeHHs crnocTepiraeTbcs npoao-
BXXEHHS1 3MEHLLUEHHSA KiHLIEBUX Bigainis, a came 3 Ta
On-Ha4,25% (p=0,001) Ta 2,42% (p=0,001) Bignosia-
Ho. Bucota eniteniounTis (Be) ameHwyeTbes Ha 3,35%
(p=0,002). 3MiHIOETLCA B PO3Mipax NPOTOKOBA CUCTE-
mMa. BctaeHi npoTtoku: [13 Ta Be 3meHLyeTbes Ha 2,72%
(p=0,005) Ta 4,59% (p=0,002) BignoBigHO, 36iNbLLy-
etbcsa On — 2,71% (p=0,007). MNMopiBHIOOYN 3 KOHTP-

ofieM, ae 3MiHa MOKa3HWUKIB MOCMYroBaHUX MPOTOK,
Ta CTAHOBUTL: 3MeHLWeHHa 3 — Ha 2,91% (p=0,002)
Ta Be — Ha 4,9% (p=0,003), B CBOO Yepry 30ibLLUEHHS
On - Ha 3,85% (p=0,001) (puc. 4-B).

BucHoBku

1. MopiBHANbLHMIA aHani3 nepebiry npoueciB Bia-
HoBneHHs cTpykTypwu MNLLC3 nicna 30- ta 60- go6oBoro
MOZENOBAHHSA MIKPOENEMEHTO3Y Y LLYPIB 3PifNoi BiKO-
BOI rpynu nokasye 6inbLu BUpPasHi MOP@OSIOriyHi 3MiHK
y CNMHHIN 3ano3i wypis Il rpynu (nicna 60 aié mopento-
BaHHS MiKPOEIEMEHTO3HOIO CTaHy).

2. 3a ymMOB BM/IMBY MIKPOENEMEHTO3Y CrnocTepira-
€TbCA 3MeHLleHHa KiHueBux Bigainie MNMUWC3, a came
30BHILUHBLOrO AiaMeTpy Ta AiaMeTpy NPOCBITY. 3MeHLUy-
E€TbCS BUCOTA eNiTENIOLUNTIB.

3. Cnaposi npotokoBoi cuctemn MMLWC3 Takox
3MEHLUYIOTbCA. 3a paxyHOK LbOro 36inbLUyeTbCs Aja-
MeTp iX MPOCBITY.

4. AHani3 oTpuMaHux pe3ynbTaTtiB nokasye npsamy
3aNEXHICTb BUPA3HOCTI MOPMOMOriYHMX 3MiH Y MigHMX-
HbOLLENENHIM CAVHHIM 3an03i Big TPUBANOCTI ekcnepun-
MEHTY.

MepcnekTuBM nopganblumMx AocnigxeHb. B no-
JanblIOMy MNAHYETbCA BUBYUTU  YNbTPACTPYKTYPHI
3MiHM peaganTauii NigHWKHbOLLLENENHOI C/IMHHOI 3a/10-
3K 3pinux TBapuH nig snamsom CBM Bnpogosx 30 Ta
60-0eHHOro eKCNePUMEHTY.
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MOP®OMETPU4YHI 3MIHU CTPYKTYPU NIAHMXHBLOLUENEMHOI CJIMHHOI 3AJIO3N 3A YMOB
BMJINBY TEXHONTEHHUX MIKPOEJIEMEHTOS3IB Y LLLYPIB 3PIJIOIO BIKY

Cikopa B. 3., boiiko B. O., Boiiko 0. B., Jiunain M. C.

Pesiome. MoTpannsHHA KOMBIHALIT coner BaxKMx MeTasiB y OpraHiam 3pinmx LypiB NpM3BoanTb OO MOLLKO-
[DKEHHS CTPYKTYPY MiOHVMXKHBbOLLENENHOT CIMHHOI 3a51031: BiAOYBAETLCA 3HUXEHHS Ti PYHKLiOHANbHOT aKTUBHOCTI,
3pPVB KOMMNEHCATOPHO-MPUCTOCYBAJIbHNX MEXAHI3MIB Ta peakLii aganTawji.

Knio4yoBi cnoBa: CNMHHI 3a103K, COJli BAXKKUX METasliB.
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MOP®OMETPUYECKUE USBMEHEHUYA CTPYKTYPbI

MNOAHWXHEYENIOCTHOM CNIIOHHOM XXEJIE3bl N0/, BJIMAHUEM TEXHOMEHHbIX MUKPO3JIEMEH-
TO30B Y KPbIC 3PEJIOFO BO3PACTA.

Cukopa B. 3., Boiiko B. A., Boiiko 0. B., JIbinguH H. C.

Pesiome. NocTynneHne KoMOGUHaLMK CONEl TAXENbIX METASISIOB B OPraHn3M 3pefibiX KPbIC NPUBOAUT K MO-
BPEXOEHMIO CTPYKTYPbI MOAHWKHEYEIOCTHOW CIIIOHHOW Xene3bl. NponcxoanT CHUXeHME e€ GyHKLMOHANbHOM ak-
TUBHOCTU, CPbIB KOMMEHCATOPHO-NPUCNOCOOUTENBHBIX MEXAHN3MOB M PeakLMii aaanTaumu.

KniouyeBble cnoBa: C/IOHHbIE XENe3bl, CONM TSXENbIX METaNOB.

UDC 616.316-018-092-06: 612.014.4

MORPHOMETRIC CHANGES IN THE STRUCTURE OF SUBMANDIBULAR SALIVARY GLAND UNDER THE
INFLUENCE OF MAN-MADE MIKROELEMENTZOV RATS ADULTHOOD.

Sikora V. Z., Boyko V. A., Boyko Yu. V., Lyndin M. S.

Abstract. The salivary glands play a significant role in the life-sustaining activity of the organism. They provide
the homeostasis stability not only of the oral cavity but also upper gastrointestinal. No other organs have carried
out such a variety of functions (secretory, recretory, excretory, incretory) and have so great impact on the diges-
tive system or organism in general, as salivary glands. There are many studies devoted to restructuring of bones,
testicles, thyroid gland, tooth enamel in conditions of natural and man-made microelementosis, but no researches
were done about the complex study of morphological changes of the salivary glands by the combined effects of
several micronutrients. This shows the relevance of studying morphological changes of the animal salivary glands
in conditions of heavy metals treatment.

Purpose. The aim of our experiment was to study the morphometric changes in the structure of submandibular
salivary glands of white laboratory adulthood rats under conditions of anthropogenic microelemetal treatment.

Materials and Methods. The experiment was performed on 60 adulthood white male rats, which was divided into
two parts: experimental (48 animals) and control (12 animals). Experimental animals were splited into 2 groups: the
first group received within 30 days the water with heavy metals salts in concentrations determined in soils and wa-
ters of certain areas of the Sumy region; the second group received water with heavy metals salts of for 60 days. The
animals were taken out of the experiment at 1, 7, 14 and 21 days, which allowed to follow the SMSG readaptative
processes. Control animals were taken out of the simultaneously to the experimental animals. Histological samples
were examined and photographed with a digital image output system «SEO Scan ICX 285 AK-F IEE- 1394». Image
analysis specimens were defined by mean values of morphometric parameters: diameter external, terminal sec-
tions gland lumen, diameter terminal units, height of epithelial cells terminal sections, plug and ducts diameters,
using the morphometric computer program «SEO Image Lab 2,0». The statistical analysis of the results are obtained
by the conventional method were performed.

Results. Comparative analysis of SMSG restoration processes the structure after the 30 — and 60 days of micro-
elementosis simulation in rats mature group shows a distinct morphological changes in the salivary glands of rats
of the second group (60 days after modeling mikroelementosis state). Given the impact of the decrease microel-
ementosis and SMSG divisions, namely outer diameter and the diameter of the lumen. Epithelial cells height were
reduced. The SMSG ductal system components were also reduced. Due to this the lumen diameter increasing.
Analysis of the results shows directly dependent expression of morphological changes in submandibular salivary
gland on the duration of the experiment.

Prospects for further research. In future it is planned to study rehabilitation ultrastructural changes of subman-
dibular salivary gland under the influence of mature animals SVM for 30 and 60 day experiment.
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