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Pe3rome. HanxomxeHHs B opraHizM KOMOIHAIii coJiell BaXKUX METalliB
CTBOPIOE y OpraHi3Mi MOJOIWX MIypiB CTaH 3MOJEIbOBAHOTO TEXHOTCHHOTO
MIKpPOEJIEMEHTO3Y, TPU SKOMY IOIIKOKYEThCS CTPYKTypa MiAHUKHBOIIEICITHOT
CIIMHHOI 3aJI034, 3HIKYEThCS i1 (DyHKIIOHAJIbHA aKTUBHICTH, BiIOYBAa€ThCS 3pUB
KOMIICHCATOPHO-TPUCTOCYBAIBHUX MEXaHI3MIB Ta peakIlii ajarnTaiii.

Kiro4doBi cjioBa: CIMHHI 3aJI03H, COJII BA)KKUX METAJIIB.

I'mcTonornyeckue u3MeHeHHUs CJAIOHHBIX JKeJie3 B YCI0BUAX TEXHOTCHHBIX
MHUKPO3JIEMEHTO030B

boiiko B.A.

Pestome. [TocTymienne B oprannu3M KOMOMHAIIUU COJIEH TSXKETBIX METAJIOB
Co3aacT Yy MOJIOABIX KPBIC COCTOAHUC MOACIUPYCMOI'O TCXHOT'CHHOI'O
MHKPO3JIEMEHTO3a, IPU KOTOPBIX NOBPEXKAAIOTCS CTPYKTYpa IOAHMKHEUEITFOCTHOU
CJIIOHHOM JKCJIC3bI, CHUXKACTCA ee (byHKHI/IOHaJIBHa}I dKTUBHOCTD, IIPOUCXOJAUT CPBIB
KOMHCHC&TOpHO-HpI/ICHOCO6I/ITeJII>HBIX MEXaHNU3MOB N peaKHI/If/'I ajgarTanuu.

KuaroueBble cj10Ba. CIIIOHHBIC KCJIE3BI, COJIN TAXKCJIBIX MCTAJIJIOB.

Histological changes in the salivary glands of man-made microelementosis.

Boyko V.A.

Summary. Intake of a combination of heavy metals creates a condition in
young rats modeled anthropogenic microelementoses in which damaged the structure
of the submandibular salivary gland, decreases its functional activity, there is a
failure of compensatory-adaptive mechanisms and adaptation responses.

Keywords: salivary glands, heavy metal salts.



Beryn. CorianbHo-neMorpadgiqauil mpoIiec, Mo XapaKTepru3yeThCs
ypOaHi3aIi€o HaceIeHHs, 301BIIIEHHSIM KUTBKOCTI Ta BEIMYMHHU MICT, PICT XIMIYHOT
Ta €JIEKTPOCHEPTeTUYHOI TPOMUCIIOBOCT1, BAKOPUCTAHHS MIHEPAJIIbHUX JOOPUB,
METAJIOMICTKUX MECTUIUAIB, BUKUAN Y HABKOJIUIITHE CEPEIOBUIIE B PI3HOMY
(haKTHYHOMY CTaHi - TBEPAOMY, PIIKOMY, T'a30-1 Mapomno1i0HOMY, B1IXO/IIB
BUPOOHUIITBA Ta BUXJIOMIB aBTOMOOLJILHOTO TPAHCTIOPTY, HU3bKUM TEXHOJIOTTYHUM
piBEHb Ha MPOMUCIOBHUX MIAMPUEMCTBAX 32 OCTAHHI JECATUPIYYS CTBOPIOIOTH
Oe3nepepBHUIl BIUIMB Ha KHMBI OpraHizmu [5].

Meta nociinkeHnsi. BctaHoBuTr Ha Makpo-, MiKpo Ta
YIBTPaMIKPOCTPYKTYPHOMY PIBHSIX 3aKOHOMIPHOCTI OpraHi3allii CTpyKTyp
1 AHMOKHBOIIEACTHOT cHHO]T 3a51031 (ITIC3) i 3MiHu 1i XIMIYHOTO CKJIaay 3a YMOB
J1i coJel BaKKUX METAIIB Y MOJIOJIUX TBAPHH.

Marapianu Ta MeToau. J1jist TOCSATHEHHSI METH TIPOBEJICHUN €KCIIEPUMEHT Ha
30 61Mx 6e3MopiAHKUX HIypax-CaMIlsiX MOJIOJIOTO BIKY.

Bci nocniayn Ha TBapuHax MPOBOAMIIN 3 TOTPUMAHHIM MpaBUl €BPOINEUCHKO1
KOHBEHIIIT IIPO 3aXKCT TBapuH [3, 4, 6].

ypiB Oyn0 po3NOAINEHO Ha 2 cepii: KOHTPOJbHY Ta E€KCIIEPUMEHTAJIbHY.
KouTtponbeHy cepito ckianu 6 mrypiB BikoMm 4-x wicsiiB Baroto 169,16 (£5,103) r.
TBapuHaM ekcrnepuMeHTanbHOI cepii (24 TBapuHHM) 2-X MICSAYHOTO BIKY (BIKY
MPOTPECUBHOTO POCTY) JABAIUA MPOTIATOM 2-X MICSIIB MUTHY BOJY 3 COJSIMU BaXKKUX
METaJiB y KOHIEHTpAIlil, IKa BU3HAYAETHCS Yy IPYHTAX Ta BOJOMUMHUIIAX OKPEMUX
paiioniB Cymcokoi oonacTi [1, 2]. TBapun BuBOIMIM 3 eKcriepuMeHTy Ha 1, 7, 14 Ta
21 no6y, 110 BIAMOBIIA€ 3aTAILHOMPUUHATAM TEpMiHAM peaganTallii.

Metoau 1OCHTiIKEHHS:

-TICTOJIOTIYHUH Ta ICTOXIMIYHHUN METOJIH;

-MOp(HOMETPUIHUIA METOS;

-BU3HAYCHHS XIMIYHOTO CKJIaJy METOJOM aTOMHO-a0COpOIiifHOT CTIeKTPO(hOTOMETIi]
-pacTpoBa €JIEKTPOHHA MIKPOCKOIisl TKAHUHU T1THH>KHBOIIEJICTTHOI CIIMHHOT 3aJ103U;

-CTAaTUCTUYHUN METO/I.



Pe3yabTaTn Ta iX 00roBOpeHHs.

[Tpu mocnimKeHHI OpraHOMETPUYHUX MOKA3HUKIB M1 THUKHBOIIEICITHOI 3271031
IIypIB MOCTEPIra€ThCs TEHJICHIIIS 10 3MEHIIICHHS BCIX JIIHITHO-MaCOBUX MOKa3HUKIB.
Tak, maca IIIIC3 uepe3 1 mobOy Oyma menmoro Ha 7,75% (p=0,0001) BimHOCHO
KOHTPOJItO, Ha 7 - 14 o0y peamanranii — Ha 5,07% (p=0,001) ta 3,29% (p=0,0162)
BIIIOBiIHO, Ha 21 100y — Ha 2,36% (p=0,0546).

Jliniitai posmipu mpaBoi [IIIC3 BOpomoBk EKCHEPUMEHTY 3MIHIOBAIUCS
HACTYTHUM YWHOM: Ha 100y MicCisl NMPUIUHEHHS MOJEIIOBaHHS MIKPOEIEMEHTO3Y
JOBKMHA YaCTKHA 3MEHINWJIACS BiTHOCHO KOHTposro Ha 7,02% (p=0,0054), mmpuna
gactka — Ha 13,55% (p=0,0001), ToBmuua — Ha 12,65% (p>0,0249). Ilicnsa 7 mi6
peananTaiii qosxuHa yactku [1I[C3 3menmmnacs Ha 5,88% (p=0,0026), mupuna —
Ha 10,21% (p=0,0001), ToBmmuaa — Ha 9,86% (p=0,0394). Ha 14 noOy mocmimkeHHs
nopxuHa yactku [1IIC3 3minmnacs Ha 4,36% (p=0,0421), mmpuna — Ha 8,64%
(p=0,0003), ToBmmua — Ha 7,61% (p=0,0767). Ilicns 21 ni® cnocTtepexeHHs
MOKA3HUKHU JTOBXKWHM, MHUPUHU Ta TOBIIMHM YacTku HII3 3mintoroThea Ha 3,61%
(p=0,025), 6,03% (p=0,0002) Ta 5,33% (p=0,2731) BIAHOCHO KOHTPOJILHOI T'PYIHU
BianoBigHO. O0'eM mpasoi TIHIC3 gocnimkyBaHUX TBApUH 3MIHIOETHCS pPa3oM 3
JHIAHUMHA po3MipaMHu HaBiTh MICS MpUNMHEHHS HaaxomkeHHs CBM B opranizm.
Uepes no0y oO'em IIIIC3 3menmnryerscs BIAMOBIAHO KOHTpoio Ha 29,51%
(p=0,0001), Ha 7 no6y Ha 23,61% (p=0,0001), Ha 14 100y — Ha 19,61% (p=0,0005),
Ha 21 100y — Ha 14,85% (p=0,0024) (Puc. 1).

[Ticns 21 noGu cnoctepekeHHs 3a mpoiiecamu peanantailii B [TI[C3 monoaux
TBAPUH 3JIMIIAIOTHCS HE3HAYH1 SBUINA HAOpSAKY, MIJBMILEHA, B IMOPIBHSAHHI 3
KOHTPOJIEM, KIJTbKICTh CIIOJIYYHOI TKAaHHHHM HABKOJIO CYJIMH, MPOTOKIB 3aJI03U Ta MIX
il yactoukamu. BupasHiCTb AUCTPOPIYHUX 3MIH 3QJI03UCTUX KIITUH Yy 3HAYHOMY
CTYIICHI 3TIaJKY€EThCSI, 3aTUIIAIOTHCS TOOIMHOKI BOTHUINA 3MIHEHUX TJIAHYJIOIUTIB
(Puc. 2).

Ha 21 noOy nociikeHHs CIOCTEPIracThCsl 3MEHILICHHS KIHIIEBUX BIIUIIB, a

came miameTp 30BHimHIA (/I3) Ta miamerp mpocsity ([n) na 3,41% (p=0,0236) Ta



1,61% (p=0,0922) BinmoBiguno. Bucora emitemionutiB (Be) 3menmyerbes Ha 2,53%
(p=0,0592). 3mMiHIOETBCST B pO3Mipax MPOTOKOBa cucTema. BecraBHi mpoTtoku: /I3 Ta
Be s3menmyiotbes Ha 1,56% (p=0,0688) Ta 3,84% (p=0.0001) BixmoBigHO,
30umemyerbes Jm — 2,17% (p=0,0001). BignmoBigHO 10 KOHTpOJIO, #ae 3MiHA
MOKa3HUKIB MMOCMYTOBaHUX MPOTOK: 3MmeHIryeThes 3 — 1,10% (p=0.1718) ta Be —
3,91% (p=0.0008), 36inbmyethest I — 3,26% (p=0.0062) (Puc. 3).

[Ticns 60-m060BOTO MOIETIOBAaHHS BIUTMBY cojiel Bakkux metaniB Ha [TH[C3
y IIypiB MoJioforo Biky Ha 21 no0y peaganTaiii Ha €JEKTPOHHUX CKaHOTpamax
BUSBISUIMCS  OUThIN  TMOOKI TMOPYIIGHHS, SKI  MPOSBIBUINCS — PO3LIMPEHHSIM
IPOTOKOBOTO amapara 3 HaKOMHYEHHSM TYCTOrO CJIH3y, PO3IIMPEHHAM 1
MOBHOKPOB’SIM CYJHMH MIKPOIMPKYJISATOPHOTO pPYyClia, BOTHUIIEBOIO JI€31HTETPAIIEI0
3QJI03UCTUX  KIHIIEBUX  BIAJAUIIB 3  JUCTPOPIYHUMH  3MIHAMHU  EMITEIO,
CKJICPOTHU3AIIIEI0 CTPOMAIBHOTO KOMIIOHEHTY (Puc. 4).

[Ipu cnekrpansHoMmy anamizi IIHIC3 mypiB monomoro Biky Ha 21 mo0y
peajanTariii mciig BXKWUBAHHS IMIJIBUILIEHOI KUJIBKOCTI COJIEM LMHKY, Midl, XpoMy,
Maprasillo, CBUHIIIO Ta 3ajli3a BIPoJioBxk 60 110 KOHIIEHTpallis OCTaHHIX 3pociia Ha
20,43% (p=0.0001), 68,32% (p=0.0003), 54,41% (p=0.0001), 66,66% (p=0.0059),
150% (p=0.0001) ta 31,11% (p=0.0028) BiaMOBiIHO B MOPIBHSIHHI 3 KOHTPOJIHHOIO
CEepi€r0 TBAPHH.

BucHoBku:

.Y M1 THUKHBOIIETECITHUX 3a103ax IypiB BU3HAYAIOTHCA 3MIHU
MOPPOPYHKIIIOHAIIBHOTO TOMEOCTa3y, K1 MOJIATal0Th y 3HMKEHH1 (PYHKIIOHAIBHOI
aKTUBHOCTI, 3pMB1 KOMIIEHCATOPHO-NPUCTOCYBAIIBHUX MEXaHI3MIB Ta pPEaKI{ii.

. B ymoBax MikpoeneMeHTO31B B TMapeHXiMi 3aJ03d BHUHHUKAIOTH aTpodidyHi 1
TUCTPO(]IUHI 3MIHU.

. Y ekcrepuMeHTaJabHOI cepli BigMivaiach MpsMa 3aJICKHICTh MDK OUIBII TI3HIM
TEPMIHOM JIOCTIDKCHHsSI peajanTaiiii 1 BIJHOBJICHHSM TJIMOOKOI CTPYKTYPHOI

nepeOyI0BH Ha TJIi PO3JIAJIIB MIKPOLMPKYJIAILIII.



IlepcnexkTnBa nogaJbIMX po3podok. B nogansuioMy miaHyeTbCs BABYUTH B

eKCIIEPUMEHTI MOpP(OMETpUYHI Ta YIbTPAMIKPOCKOIIYHI 3MIHU CIMHHUX 3aJI03

3pIIUX Ta CTApUX TBAPUH HA TKAHMHHOMY Ta KJIITMHHOMY PIBHSIX 32 YMOB BIUIMBY

TEXHOT€HHUX MIKPOEJIEMEHTO31B.

CnucoKk BUKOPHCTAHOI JiTepaTypu:

Bamkynar H. I1., ITansros B. U., Cnekrop /. P. Ycranonenue ypoBHeit

COJIep KaHMsl TSHKEJIBIX METAJIOB B TouBax Y KpauHbl // JIOBKIJUIS Ta 310POB 's1. —
2002. — Ne 2. — C. 44-47.
JIomoBi1b PO CTaH HABKOJMILIHBOTO MPUPOAHOTO cepenoBuiia B CyMChKiil
obmacti y 2006 pori. — Cymu: BugaBaunrpo «J[xepenoy», 2007. — C. 8 — 21.
3anaguiok B. U. JIaGopatopusie xuBoTHble / B. W. 3anaantok, W. I1. 3anaaxiok,
E. A. 3axapus. — Kues: Buma mikona. - 1985. — 385 c.

Koxemskin FO. M., Xpomos O. C., ®inonenko M. A., Caiiderainona I'. A.
HaykoBo-npakTH4HI peKOMEH1alli 3 yTpUMaHHs 1a00paTOpHUX TBapHH Ta
pob6otu 3 aumu. — K.: ABinena. - 2002. — 319 c.

[Tabcbkuit b.M., ®enopenko B.I. OOMiH CBHHIIIO 1 3aBAaHHS NPOPUIAKTHYHOI Ta
KJIIHIYHOT MeauIuuy // ExcriepuMenTanpHa Ta KilHIYHa (1310J10T1s 1 610X1Misl. -
2000.- Ne2.- C.109-111.

European convention for the protection of vertebrate animals used for
experimental and other scientific purpose: Council of Europe 18.03.1986. —
Strasbourg, 1986. - Ne123. — 52 p.



06'em MLLC3,

Maca NuwC3, [oBXWHa, MM LnpwnHa, mm ToBLWMHA, MM
mr mMmm3
H 1 [oba -7,75 -29,51 -7,02 -13,55 -12,65
B 7 [Joba -5,07 -23,61 -5,88 -10,21 -9,86
14 Noba -3,29 -19,61 -4,36 -8,64 -7,61
H 21 ob6a -2,36 -14,85 -3,61 -6,03 -5,33

Puc. 1. BigcoTkoBe CiBBIIHOIIEHHS! OPraHOMETPUYHUX MMOKA3HUKIB Y LIYpPIB

Moutozoro Biky micis BrmuBy CBM Bopogosx 60 mi0.
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Puc. 2. IlinHM>XHBOIIIENIETIHA CIMHHA 3aJ103a MOJIOAOTO 1Iypa, 21 q00a

excriepuMenTy. 30inbieHas x400. 3a0apBiacHHS TeMaTOKCITIH-€O3MHOM. 1 —

VIIKOJIPKEHUH emiTeNii, 2 — HaOpsK.




NN N N

2

1
N 0
1
2
3
-4

@) | @ | e | @ | @m | B | @ | @ | (e

KiHuesi Bigainu BCTaBHI MPOTOKM MocmyrosaHi NPOTOKM

|l21,£|,o6a 3,41 | 1,61 | 2,53 1,56 | 2,17 | 3,84 1,1 | 3,26 | 3,91

Puc. 3. BigcoTkoBe criBBimHOIICHHS MOP(HOMETPUIHIX MTOKA3HUKIB Y IITYPiB

MoJ10/10T0 BiKy micis BimuBy CBM Briponos:x 60 110 Ha 21 100y gociiiKeHHs .



30kV x1.70k S0pum

Puc. 4. Enextponna ckanorpama [1IIC3. I'pyna TBapun Mosogoro Biky. 21 go6a
peananrarii micis 60 116 MoeoBaHHS MIKpOEIEeMEHTO3y. 1 — 3a103u 3
TUCTPOGIYHUMHU 3MiHAMH, 2 — MI)KYaCTOYKOBA IIPOTOKA 13 3aIUIIKAMH CIHU3Y, 3 -

TeMOKAIJIsApH, 4 — MocMyToBaHa mnmpoToka. 36 x1700.
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3a YMOB MiKpoeJjieMeHTO3y y ypiB Mos1010ro0 Biky / B. O. Boiiko // 'anuubkuid
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