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INFLUENS OF MOLE RATS BURROW ACTIVITY TO RESTORE THE SOILS
PROTEOLYTIC ACTIVITY IN TERMS OF THEIR MAN-MADE POLLUTION

Abstract. Heavy metals, especially their large concentration, is toxic for all living creatures
because they are accumulating in the living things tissues. Theirs excessive levels evoke coagulation
of proteins that cause immediate death of cells. Heavy metals get into the ground by different ways:
directly because of using, precipitation, industrial pollution. Their impacts may be either time limited
and have low toxicity or, alternatively, it may be long-termed and expressing the pollutants' ability to
accumulate them in the body and supply chains. In the edaphotop block of land biogeocenosis most of
the transformation processes begin with soil degradation ones. This leads to disruption of soil-forming
process cycle of matter and biological productivity of systems. Optimization of a particular system or
a block is possible only by acting on their biological relations, which is responsible for managing the
system. Distortion or optimization of relations occurs with the animals environmental-forming, the
component of which is animals burrow activity. As a result of it, water and chemicals are being
reallocated in soil depths, thermal and aeration modes are changed, formed typical zoogenous micro
relief with specific physical and chemical properties of the soil. This improves the living conditions of
soil micro-organisms. Last ones are involved in soil enzyme activity forming. Enzymes involved in
important biochemical processes: synthesis and humus decomposition, hydrolysis of organic
compounds, the schedule remains of plants and microorganisms and converted them available to
fixation, fix loose items, are actively involved in the cycling of essential elements for plants, in
oxidation renewable reactions, etc. It is possible to determine the extent of microorganism’s activity
by means of indexes of soil proteolytic activity

Conducted studies of the impact for animals burrow activity on the soils proteolytic activity for
artificial forest under conditions of heavy metal pollution. Control plots were contaminated by lead
with concentrations of 32; 160; 320 mg/kg of soil, which correspond to the maximum permissible
concentration of 1; 5; 10 MAC. Samples were taken at 1st, 3rd and 15th months after contamination;
proteolytic activity was determined by the Mishustin application method.

Current proteolytic activity of soil is determined in vivo. It is the result of microorganism’s
vital functions. And in turn can be an indicator of microbial activity. Contamination of lead
depressing vital functions for soil microorganisms. This effect is more noticeable in the first month
after contamination. The characteristic dependence of the soil proteolytic activity on metal
concentration was observed also, the higher the MPC, the lower proteolytic activity level. The
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characteristics' dependence of soil proteolytic activity on metal concentration were also observed: the
higher MPC, the lower the activity level. It was shown that on the mole rats burrows-dug with lead
contaminated the medium proteolytic activity level exceeded control 1.9; 1.76 and 1.53 times
respectively, at 1st; 3rd and 15th months after contamination. Based on this we can say that
burrowing activity of animals inhibits inhibitory effect of heavy metals and plays an important role in
the self-cleaning environment.
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BITUAHMUE POIOLLEEA OEATENbHOCTU CIENMbILWA HA BOCCTAHOBIEHUE
NMPOTEOJIMTUYECKON AKTUBHOCTU NOYBbI B YCIIOBUSAX
EE TEXHOMEHHOIO 3ArPA3HEHUA

AHHoOTamusl. B ycloBHsSX aHTPONOT€HHOW JESATENLHOCTH HAOIIONAeTCs HWHTCHCHBHAS
TEXHOTEHHAsI Harpy3Kka Ha OKPYXKaIOIIyIo CPeldy, YTO HPUBOAUT K OOCTHEHHIO U 3arpsi3HEHUIO MOYB.
BozHukaer npobiemMa MOMCKa €CTECTBEHHBIX ITyTel JUI BOCCTAHOBJICHUSI FOMEOCTa3a KOCHUCTEM U
6nopazHooOpasus. B necHbIx OuoreomeHozax TakuM (AaKTOPOM MOXET BBICTYIIATh pOIOIIAs
JIeITeIbHOCTh JKMBOTHBIX. BBIJIO MOKa3aHO, 4YTO B yCIOBHAX 3arps3HeHus Pb m Zn Ha moposx
CJISTIBIIIIA TIPOTEONMTHYECKAs aKTHBHOCTD MOYBBI ObLIA BBIIIE, YEM Ha KOHTPOJIBHBIX Y4acTKaX.

Knroueevie  cnosa:  cienviw,  poiowjas — OeamenbHOCHb,  MANCeavble  Memdbl,
NPOMEOIUMUYECKAsl AKMUBHOCTIb HOYBYL.
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BMNIMB PUKHOI AIANLHOCTI CNINAKA HA BIAHOBJIEHHA
NMPOTEOJNIITU4HHOI AKTUBHOCTI I'PYHTIB 3A YMOB
IX TEXHOFrEHHOIO 3ABPYAHEHHA

Anotamisi. Ilpu aHTpONOreHHiH AiSUIBHOCTI CIIOCTEPIra€ThCsi IHTEHCHUBHE TEXHOTCHHE
HABAaHTA)XCHHS Ha JOBKLLISA, 10 TPU3BONTH 0 30iHEHHS Ta 3a0pyaHeHHs rpyHTIB. [locTae mpobiiema
MOLIYKY MPUPOIHUX LUISXIB [UIsl BiHOBJICHHS T'OMEOCTa3y eKOCHCTEM Ta 0iOpi3HOMaHITTS. Y JIICOBHX
OioreorneHO3ax TaKMM YMHHHKOM MOJKE BHCTYIATH PHitHA JisUIbHICTH TBapuH. Byso mokasaHo, mo npu
3a0pyzanenti Pb Ta Zn Ha mopusx ciinaka MpOTEOJiTHYHA aKTHBHICTH IPYHTY Oyja BHIIOIO, HDXK Ha
KOHTPOJIBHHX JIJIHKAX.

Kntouosi cnosa: cninax, putina OistbHiCmb, 8a4#CKi MEMAnU, NPOMeOTMUYHA AKMUGHICIb TPYHMY.

BCTYN

Baxki MeTanu B 3HAYHIH KIIBKOCTI TOKCHYHI IJiS BCHOTO 3>KHBOrO, OCKLIBKH
HAaKOIMYYIOThCSl B TKAHWHAX KMBUX OPraHi3MiB. BOHM HOTPAaIUISIOTH 10 TPYHTY PI3HUMH
HUIAXaMH: TIpSIMe BUKOPUCTAaHHs, aTMOC(EpHi OIaH, IPOMUCIOBE 3a0pYIHEHHS, a BIUIUB
ix Moxe OyTH THMYAacOBHM 1 MaTH CilIa0Ky TOKCHYHICTH abo, HaBmakd, OyTu
JTOBTOCTPOKOBHM 1 BUPaXKaTHCS 3aTHICTIO 3a0pyIHIOBaUiB KOHIIEHTPYBATHCS B OpraHizmax
Ta janiorax skusieHHs (Clive, 2002). B emadoronmromy 65011 Ha3eMHHX 010r€OICHO31IB
OinbILicTh TpaHcOpMaLIHUX MPOILIECIB NOYMHAETHCS 3 Jlerpaaalii IpyHTOBUX MPOLECIB,
SKi BeIyTh J0 MOPYIIEHHS I'PYHTOYTBOPEHHS, KPyroodiry pedoBHH 1 Oi0MPOayKTHBHOCTI
cucreM. ONTHMI3yBaTH Ty 4YM iHIIY cHCTeMy a0o0 OJIOK MO>KHA TiJIbKH IUIIXOM BIUIMBY Ha
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ix GioJoriuHi 3B’SI3KH, SKi BiAMMOBINAIOTE 3a YIPaBIiHHA Ii€f0 cucTeMoro. [lopymeHHs abo
ONTUMI3aIlisl 3B’S3KiB BiOYBA€ThCSA 1 MPHU CEPEAOBHUILEYTBOPIOIOYiN MisUITBHOCTI TBapuH,
KOMITOHEHTOM sIKO1 € puiiHa nisuibHiCTh (Pakhomov, 1998). Buacnimox 1i€i misuibHOCTI
BiZI0YBa€ETHCS IMEPEpO3MOALT BOAM Ta XIMIYHUX PEUYOBMH Y TOBILI IPYHTY, 3MIHIOETHCS
TEpMIUHHUH peXuM, GOPMY€EThCS XapaKTepHUH 300TeHHUI Mikpopenbed 3i crierudivHuMH
(Gi3UKO-XiMIYHIMM BIIACTUBOCTAMH IPYHTY. IpyHTOpHi TOJIMIIYIOTE YMOBH iCHYBaHHS
I'PYHTOBOI Me30()ayHH! Ta MIKPOOPIaHi3MiB, SIKi JOCHUTh BUMOTJIMBI /10 BOJIOTH Ta cyOcTpary
(Zamesova, 2014; Kulbachko et al., 2011; Pakhomov, 2003; Pakhomov, Zamesova, 2000).

MikpoopraHi3Mu BiJirpatoTh 3Ha4Hy pOJIb B yTBOPEHHI ()epMEHTIB Ta iHTEeHCHiKamii
(hepMeHTaTHBHOI aKTUBHOCTI IpyHTiB. DepMeHTH OepyTh y4acTh Y BXKIMBUAX 010XiMI4HHX
mpoIiecax: CHHTE3l Ta PO3KIAJaHHI TYMYCy, TiIpPONi3i OpraHiYHUX CHOIYK, PO3KIaJaHHI
PEIITOK POCIHH i MIKpOOPTaHi3MiB, Ta IEPETBOPECHHI iX Y JOCTYITHI IS 3aCBOEHHS (OPMH,
(hiKCyIOTh BUTBHI €7I€MEHTH, OepyTh aKTUBHY y4acTb y Kpyroobirax >KMTTEBO HEOOXiTHUX
JUISl POCIIMH €JIEMEHTIB, B OKHCITIOBaIbHO-BIIHOBHUX peakiisx i T.1. (Kong et all, 2009; Liu
et al., 2008; Melero et al., 2008). 3a0pyHEeHHs IPYHTIB BOKKAUMH METaJlaMUd HETaTHBHO
BizoOpaxkaeThcsl Ha 11 pepMEeHTaTUBHIM aKTHBHOCTI.

MATEPIANX TA METOAU AOCHIAXEHHA

3 METOH BHUBYCHHS BIUIMBY PHHHOI misutbHOCTI ciimaka (Spalax microphtalmus
Guldenstaent) Ha IPOTEOITUYHY AKTUBHICTH IPYHTY 32 YMOB HOro 3a0pyJHEHHS CBHUHIIEM
OyJo 3aKiaJieHO eKCIIepUMEHTAJbHI AUISHKY B IITYYHHX HAca/PKeHHX ay0a Ha TepuTopii
[pucamapcekoro 6iocdepHoro cramionapy. EnemenT BHOcm y Burisai posunHy PbNO; B
6igucTiboBaHiil Bozi. Bysio BHeceHO Taki KOHIEHTpallii cBUHINO: 32 MI/KT, IO BiAIOBiIae
1 TIK; 160 mr/kr, mo Bignosimae 5 I'JIK; 320 mr/kr, mo Bignosigae 10 TIK. J{is 3ano6iraHuHs
3a0py/IHCHHS] HaBKOJHWIIHIX MIAPIB TPYHTY MeTajIoM Oylo BHKOPHCTAHO i30JIbOBAHI IPYHTOBI
OJIOKM — TI0 NepUMETPY AULIHKH B IPYHT BEpPTHKAIBHO MOMIIIAIM IUIACTHHU 3 iHEPTHOTO
HEMIPOHMKHOTO Martepiamy. /Jlns BU3HaueHHS BIUIMBY pHHWHOI MiSUIBHOCTI Climaka Ha
MPOTEOJITHYHY aKTHBHICTh IPYHTY MOPIBHIOBAJHCH i TOKa3HUKH HA 3a0pyAHEHUX IUITHKaX
6e3 mopHiB (KOHTPOJIBHI) Ta HAa aHAJIOTIYHHX AUITHKAX 13 MOPUSAMH (€KCIIEPUMEHTAIbHI).

[TpoOu BinOupanyu yepe3 OJuH, TPU Ta M'STHAALATD MICALIB MICIS BHECEHHS B IPYHT
noiotanty. IIpoTeoniTHYHY AaKTHUBHICTH IPYHTY BH3HAYal M AaIUTiKaliiHUM METOJIOM
(Mishustin et al., 1968) y rpyHTOBHX BUKHIaX 1 IpyHTOBUX Imapax 0—10, 10-20, 20-30 cwm.

OTpuMaHi pe3yibTaTH ONMCYIOTBCS pO3MojuIoM bepHysut, ajne Hpu  BEIUKHX
3Ha4YeHHAX po3noxin beprysui 30iraerbes 13 posnozinoMm ['aycca, mo cyTTeBo crporiye
cratuctuuHy 00pooOky (Das D., Das A., 2005).

PE3YJIbTATU TA IX OBFOBOPEHHSA

AKTyanbHa IpOTEOJIITHYHA aKTUBHICTh IPYHTY BU3HAYAETHCS B IPUPOJHUX YMOBAX, €
MTOKA3HUKOM JKHTTEMISUTBHOCTI MIKPOOPTaHI3MIB Ta MOXE BHCTYIIATH IHIWKATOPOM iX
akTUBHOCTI. Uepe3 MicAIp Tichs BHECEHHS B IPYHT cBHHITIO KoHIeHTparii 1 I'IK moka3amk
MIPOTEOTITUYHOI aKTHBHOCTI IPYHTY MaB HaliMEHIIIEe 3HaYeHHS B I'pyHTOBOMY mIapi 0—10 cm,
y mapax 10-20 ta 20-30 cm 3HaueHHS OynM NMpaKTUYHO OgHaKoBi (Tabnm. 1). YV wmicmi
MOPHUIO CIIiaKa MaKCHMAalbHE 3HAYEHHS NMPOTEOIITHYHOI aKTHBHOCTI OYyJ0 B HIDKHBOMY
IPYHTOBOMY IIapi, APyre 3a 3HAUEHHSM — y I'PYHTOBOMY BHKHJI, TPETE 33 3HAYCHHIM — Y
mapi 10-20 cm i HaiimeHme — y mapi 0—-10 cm. Tak, y mopui moka3HMK NpPOTEOTITUUHOT
AKTHBHOCTI NepeBUIyBaB KOHTposbHUiA B 1,95, 1,50, 1,84 pasy BignosinHo go mapis 0-10,
10-20, 20-30 cm. Ilpu migBuimeHHi xoHueHTpauii ceuHito a0 5 I'JIK crmocrepiranocsk
301IBIICHHS TMOKa3HWKA MPOTEOJITUYHOI aKTHBHOCTI HO IPYHTOBOMY HpO(dLIIO 3BEpXy
JIOHM3Y Ha KOHTPOJBHIN Ta EKCHEPUMEHTAIBHIM MISIHKAX, 32 BHHATKOM IPYHTOBOTO
BUKHUIYy. Y TOPHUAX MOKA3HUK IMPOTEONITHYHOT aKTMBHOCTI NEPEBHIIYBaB KOHTPOJIBHUH Y
2,29, 1,80, 1,84 pasy BimmoimaHo mo mapax 0-10, 10-20, 20-30 cm. [Ipu xoHHIEHTpAaril
ceuamo 10 I'/IK Ha excriepuMeHTaNbHIN JUISHII BiH IMEpEeBHIYBaB KOHTPOIHHUN B 2,39,
1,84, 1,65 pa3y no mapax 0-10, 10-20, 20-30 cm BiamosigHo.
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Tabnuys 1
PiBeHb IPOTEOITHYHOI AKTUBHOCTI IPYHTY (X£S,, %) yepe3 micsiub micJisi 3a0pyaHenns: Pb

Konnentpanis [poreoniTnana I pyHTOBHIA mIAp, cM
aKTMBHICTE, % BUKU]L 0-10 10-20 20-30
1 TJIK Konrpomns - 35,3+1,55 47,7+1,83 47,5+1,88
Iopwuii 77,02+2,59 68,8+2,42 71,7£2,51 87,3+2,73
5 TIIK Kontpons - 33,2+1,60 43,3+1,73 45,4+191
Mopuit 76,6+2,58 75,9+2,57 78,14+2,62 83,44+2,66
10 TJIK KonTpomns - 31,81,62 41,41,68 45,11,86
[opwuit 75,7+2,56 75,842,57 76,3+2,58 74,3+2,55

[MpumiTka. X — cepeqHe 3HAYCHHS; S, — cTaHAapTHe BigxwieHHs; P<0,05; s KOXXHOro BapiaHTa
nocigy n=3.

Uepe3 Tpu MICSIl BIUIMBY METANy 3arajlbHUM PiBEHb IPOTEONITHYHOI aKTHBHOCTI
IpyHTY He OyB BHCOKHM, OCKUIBKM MpOoOW BiZOMpasnMch B OCIHHIA mepiof, KOJIH
KUTTENISTIBHICTE MIKpOOpraHi3MiB Hu3bKa (Tabm. 2). Ha KoHTponpHIA IUIIHIN 3
KoHneHTpamiero cBuHIo 1 I'/IK HaliMeHITNIT TOKa3HUK TMPOTEOITHYHOI aKTHBHOCTI OYB Y
HIDKHBOMY IPYHTOBOMY IlIapi, @ Ha KOHTPOJIbHIH JIUISHIN — y TPYHTOBOMY BHKHIL. Y Micii
MOPHIO BiH NEPEBUIYBaB KOHTPOJbHUI moka3uuk B 1,51, 1,07, 1,63 pa3y BiamoBizHO 1o
mapax 0-10, 10-20, 2030 cm. Ilpu 36utbmieHHi KoHueHTpaiii A0 5 ['JIK mokasuuk
MPOTEOJIITUYHOI aKTUBHOCTI IIOPHIO TEPEBUIYBaB KOHTpoJIbHUH B 2,13, 1,52, 1,50 pa3y no
mapax 0-10, 10-20, 20-30 cm Bianosiguo. [Tpn 10 I'JIK e cmiBBiJHOIIEHHS! CTAHOBUIIO
3,27, 1,36, 1,85 pasy BiamosixHo mo mrapax 0—10, 10-20, 20-30 cm.

Tabnuysa 2
PiBeHb poTe01iTHYHOI AKTUBHOCTI IPYHTY (X£S,, %) uepe3 3 micsaui micis 3a0pyaHenns Pb

KoHIeHT- HpOTCOJIiTI/I‘I- IpyHTOBHIi 1A, CM
paris e At BHKU 0-10 10-20 20-30
1 TJIK Kontpons - 3,54+0,26 4,6:£0,41 3,2+0,24
[opuit 4,7+0,43 5,3+0,59 4,9+0,45 5,24+0,48
5 TJIK Kontpons - 2,4+0,20 3,14+0,22 3,4+0,25
Topwmii 4,5+0,42 5,1+0,47 4,7+0,43 5,1+0,47
10 TIIK KonTpoins - 1,5+0,12 3,34+0,24 2,7+0,21
Topwmii 4,3+0,40 4,9+0,45 4,5+0,42 5,0+0,46

IMpumitka. JJus. Tabm. 1.

Hactynuwmii Binbip npo6 BigOyBaBcs wepe3 15 wmicsmiB micis BHeceHHs metany. Lle
Takok OyB OCiHHIN mepion i3 3araJbHUM HHU3BKHM DPIBHEM INPOTEOIITHYHOI aKTHBHOCTI
IPYHTY, X04a TPOXH BUIMM, HIX NP MONEPEAHLOMY BifOopi (Tabdm. 3).

Tabauys 3
PiBeHb MPOTEOTITHYHOI AKTHBHOCTI IPYHTY (X£S,, %) uepe3 15 micauis micas 3a6pyaHenns Pb

Kounempais [IpoteoniTnuna I pyHTOBHIA AP, CM
aKTHUBHICTB, % BUKUJ 0-10 10-20 20-30
1 TJIK Konrpons - 5,72+0,63 5,91+0,64 4,80+0,44
[opuii 7,07+0,74 9,03+0,99 9,92+1,06 9,87+1,05
5 TJIK KonTpoib — 5,42+0,60 5,71+0,63 4,70+0,43
[Mopwii 5,94+0,65 6,28+0,68 8,04+0,83 8,62+0,94
10 TJIK KonTposb - 4,90+0,51 5,43+0,59 4,60+0,42
Topuit 5,12+0,56 6,31+0,69 6,69+0,71 7,12+0,76

[pumitka. us. Tabmn. 1.

[Ipu konuenrpauii ceuniro 1 I'/IK moka3HHK MPOTEOJITUYHOI aKTUBHOCTI MOPHIO
nepeBHITyBaB KOHTposbHUH B 1,58, 1,68, 2,06 pasy BinmosinHo no rpyHTOBHX mapax 0-10,
1020, 20-30 cm. Ipu 5 TJK ne crniBBigHOomeHHs cranoBwio 1,16, 1,41, 1,83 pasy mo
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mapax 0-10, 10-20, 20-30 cm BignosigHo. ITpm 10 I'/IK mokasHuK MOpOTEOMITHIHOT
aKTUBHOCTI TepeBHUINyBaB KoHTpoibHHMU B 1,27, 1,23, 1,55 pa3sy BigAHOBIigHO MO Imapax
0-10, 10-20, 20-30 cm. [Ins KOHTPOJNBHHX MOIISHOK XapakTepHE Te, IO HaWMEHIIl
3HAYCHHS MIPOTEOJIITUYHOT AKTUBHOCTI OyJIM B HIYKHBOMY Ta BEPXHHOMY IPYHTOBOMY IIapi.

BUCHOBKU

Crioctepiranach XapakTepHa 3aJIe)KHICTh IPOTEONITHYHOI aKTUBHOCTI IPYHTY BiJ
KOHIIeHTpaIlii Metany: uuM Buma ['JIK, THM HWK4Hid piBeHb MPOTEOJIITHYHOI AKTUBHOCTI.
Y cepenHbOMy uYepe3 Micslb Micis 3a0pyAHEHHs IPYHTY CBHHIIEM Y IIOpUSX Clilaka
piBEeHb NPOTEONITUYHOI aKTHBHOCTI NMEpPEBHINYBaB KOHTpOJbHUHI B 1,9 pasy; depe3 Tpu
Micsti — y 1,76 pasy; depe3 m’sTHaIATh MicsIiB — y 1,53 pa3y. Buxomsuu i3 boro MoxxHa
CKa3aTH, II0 pUHHA AISUIBHICTD TBAapWH TajbMy€ IHIMOITOpHY [Iil0 BaXKMX METaliB Ta
BiJIirpa€ BaXXJIMBY POJIb Y MPOLIECAX CAMOOYHIICHHS JTOBKIJIIAL.
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