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3MIHA CUJTM CKOPOYEHHSA CKEJIETHOIO M’A3Y XXABU RANA TEMPORARIA MPUY Ol
OIASUHOHY TA XINOPMNIPUPOCY

Kop4uHcbka J1.B., Ho3dpeHko .M., Makap4yk M.FO., MipowHu4eHko M.C.

KuiBcbkuin HauioHaneHUn yHiBepcuTeT iMeHi Tapaca LLeByeHka
HaBuarnbHo-HayKoBUiA LEHTP «IHCTUTYT Gionorii»

o nocTivHogitoumnx bakTopiB eKonoriYyHoro 3abpygHEHHs BiQHOCATLCS necTuumnan. HacmuyeHHs
OOBKINMA NOTEHUiIMHO-HEDE3NEYHUMIN TOKCUYHUMW PEYOBMHAMW NPU3BOAUTL 4O 3POCTaHHS 4yucrna
naTtonorin, ki 3ymoBrieHi ix BnnueoM. doccopopraHiuHi Cnonyku, 3aBAAKM CBOIA  BUCOKIN
edeKkTMBHOCTI B 0OOpoTbOIi 3 PpisHUMKM BMOaMM KOMax Ta MOPIBHAHO HU3bKIM CTINKOCTI B
HaBKONULUHBOMY CepefoBULLi, CKnadawTb BaroMy 4acTUHY necTuuuaiB, SIKi 3aCTOCOBYHOTLCH Y
Cy4acHi arpapHin npommcnoBocTi. Benuka KinbkicTb HanbinbLl KOMEPLINHO pPO3MOBCHOHKEHNX
dochopopraHiyHNX HCEKTULMAIB, LLO BUKOPUCTOBYIOTLCA Ha CbOrOAHI, BIQHOCATLCA OO rpynu
docopTioaTiB, B AKMX aToM hocdopy 3B’A3aHMN 3 TpbOMa aTOMaMun OKCUreHy Ta OJHUM aTOMOM
cynbypy. o dhocdopTioaTiB BiAHOCATLCS Aia3vHOH Ta xnopnipudoc.

HocnigxeHHst NPOBOAWIM Ha MyYKax NOOAMHOKMX BOMOKOH M'A3y m.tibialis anterior xabu Rana
temporaria. CTumynsuito NpsaMoKyTHMUMMK iMnynbcammn vactotoro 30 Iy Ta TpueanicTio 3000 mc
34iMcHIOBaNM 3a A4ONOMOro0 ABOX NMMaTUHOBKX enekTpodis. [epioa penakcaudii cknagas 3 XBUNUMHMN.
3a oTpyMaHMK gaHummn GygyBanu KpvBi 3aNeXHOCTI CUIMM M'A30BOr0 CKOPOYEHHA B pesynbTarti gii
Pi3HUX KOHLUEHTpaLin AiasuHOHY Ta xnopnipudocy.

PesynbTat gocnigxeHHa nokasanu, Wo OOCTOBIPHI 3MiHM CUNKU CKOPOYEHHST criocTepiranucs
npu aii giasvHoHy Ta xnopnipudocy y AianasoHi KOHUeHTpaLin 10 -10”° monb/n. MakcumarbHe
3HWKEHHA CUIMM M’A3y 3a YMOB Jil AiasMHOHY Ta Xxmropnipndocy Yy KOHUeHTpauii 10° monb/n
DOCTOBIpHO He BigpisHsanoca i ctaHoBuno 80,74+2,4% Ta 82,8+1,9% Big KOHTPOSIbHMX 3HA4YEHb
BignosigHo (puc.l.)
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Puc.1l. 3miHa cunn CKOpOYEeHHsI BUKMMKaHI enekTpocTumynsuieto 3 yactoTtoo 30 Iy Ta
TpuBanictio 3000 Mc nig gieto diasuHoHy (a) Ta xnopnipudpocy (6) y Aiana3oHi KOHUeHTpauin
10°® monb/n - 10° monb/n

Mo oci abcumc — 4vac, nNo oci opguHaTt BigoOpakeHi CUMoBI BIAMOBIAI M’SI30BUX BOJIOKOH
BMpaXkeHi y BiAcOTKax Big KOHTposibHOro piBHA (M+m, n=10). Yac penakcadii 3 XBUNUHN.

K — koHTponb, 1 - 5 - KpuBi, AKi XapakTepusyloTb CUNY CKOPOYEHHSI CKeneTHoro M'sisy nig
BMMAMBOM Aia3NHOHY Y KOHLIEHTpaUisX, 10° 2,5:10°, 5-10°, 7,5-10°, 10®° monb/n BiAMOBIAHO.

Mpu popaBaHHI 0O OMMBAKOYOro PO3YMHY [ia3uvHOHY Y KOHLUeHTpauii 2,5:10° monb/n
MaKkcuUMaribHe 3HWXKEHHS CUMW CKOPOYEHHs CcTaHoBUNoO 63,4+1,9% Big 3HaYeHHA KOHTposnto. Y
BMMNaAKy [Ail gaHol KOHLUeHTpauil xropnipudocy cnocTepiranacss HepiBHOMIpHICTL B reHepadil
CWOBOI BiAMOBIAI HA NPUKNAAeHU CTUMYNALIAHWA curHan (puc.l). MNMpuyomy, piBeHb NPUTHIYEHHS
NPOAYKUIT CUMN M’A30M 3a JaHUX YMOB 3HA4YHO NepeBakas MOPIBHAHO 3 AiasuHOHOM. MakcumansHe
3HWXKEHHA CuUNKM Ha eTani i HapocTaHHs ctaHoBuno 39,0+1,8%, B TOoM 4ac, sik Ha eTani
BCTAQHOBIEHHA CTaUiOHapHOrO CTaHy 3HA4YeHHA CUMoBOI NPOAYKTMBHOCTI 3MeHWMnocs Ao
29,1+2,1% Big KOHTPOSIO.

Mpu Ail giasMHOHY y KOHLUEHTpauii 5.10° monb/n Takox crnocrepiraeTbCa HEepiBHOMIPHICTb
cunoBoi Bignosigi. B Ton yac sk nig BNNuMBOM AaHOi KOHLEHTpauil xnopnipudocy npu peanisauii
CUNoOBOIT BiANOBIAI Ha NpuUKNageHy CTUMYNALI0 cnocTepiranuca BUpaxeHi gnykryadii.
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[Mpy BUKOPUCTaHHI PO3UYMHY [ia3UHOHY Y KOHLIeHTpauil 7,5-10°° monb/n BuUsiBNsiNocs nogansLue
3HMKEHHSA CKOPOTNMBOI aKTMBHOCTI CKENeTHMX M’'s3iB. MakcumarnbHe 3HWXKXEHHSI CUIN CKOPOYEHHS
Ha eTari HapoCTaHHA Ta BCTAHOBMEHHS CTauioHapHoro crtaHy craHoswuno 13,6+1,5% Tta 2,5+0,9%
Bif, KOHTponto BignosigHo. [Npu Aii 4aHoT KoOHUEHTpaLiT xropnipudocy reHepauis cunoBol BianoBiai
BigOyBanocsi pPiBHOMIPHO MPOTAroMm BCICI TpMBanNocTi CTUMynNsUiMHOro curHany. Bnnus
xnopnipudocy y KoHueHTpauii 7,5- 10 monb/n 3yMOBMIOBaB MakcuUMarnbHe NPpUrHiYeHHa cunu
CKopouyeHHa Ao piBHA 20,0+2,3% Big KOHTPONIO.

Mig BNNUBOM $IK Aia3vHOHY Tak i Xr1opnipudocy Y KOHLeHTpauil 10° monb/n BiobyBanocs
Manxe NoBHE NMPUTrHiYEHHS CKOPOTIMBOT aKTUBHOCTI CKENETHUX M’A3IB.

THE CHANGE OF FORCE OF SKELETAL MUSCLE FROM FROG RANA TEMPORARIA UNDER
INFLUENCE OF DIAZINON AND CHLORPYRIFOS
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Pesticides are permanent factors of ecological pollution. Satiation of the environment by
potentially dangerous toxic substances give rise to increase the number of pathologies caused by
their influence. Organophosphorus compounds due to their high effectiveness in a struggle against
different species of insects and relatively low stability in the environment are the significant part of
pesticides used in agricultural. A large amount of the most commercially expanded
organophosphorus insecticides that used today are the phosphorthioates in which phosphorus atom
is bound with three oxygen atoms and one sulfur atom. An example of phosphorthiostes are
diazinon and chlorpyrifos.

The fibers bundles of muscle m.tibialis anterior from frog Rana temporaria were used in the
research. Stimulation was carried out by rectangular impulses with frequency 30 Hz and width 3000
ms using two platinum electrodes. The period of relaxation was 3 minutes. The curves of muscle
contraction force dependence on influence of different concentrations of diazinon and chlorpyrifos
were constructed from data obtained.

The results of investigation showed rellable changes of muscle force under influence of
diazinon and chlorpyrifos concentration from 10° to 10° moI/I Maximal reduction of muscle force
under influence of diazinon and chlorpyrifos concentration 10° mol/l have not reliable differed and
was 80,74+2,4% and 82,8+1,9% from control level respectively (fig.1).

An adding to washing solution diazinon concentration 2,5-10° mol/l provoked maximal
contraction force decrease to 63,4+1,9% from control level. Under influence of such chlorpyrifos
concentration irregularity of force generation in response to applying stimulation was observed. In
addition the level of decrease of muscle force production under such condition predominated over
respective level under influence of diazinon. Maximal force reduction during period of it's growth
was 39,0+1,8% whereas value of force production decreased to 29,1+2,1% from control level
during fixing stationary state.

The irregularity of force response was also observed under influence of diazinon concentration
5.10-6mol/l whereas evident fluctuations of force in response to applying stimulation were observed
under effect of such chlorpyrifos concentration.

Using of diazinon solution concentration 7,5-10°mol/l caused further reduction contraction
activity of skeletal muscle. Maximal decrease of muscle force during period of it's growth and fixing
stationary state was 13,6+1,5% and 2,5+0,9% from control level respectively. Under effect of such
chlorpyrifos concentration force response generation reallzed regularly dunng all duration of signal
stimulation. Influence of chlorpyrifos concentration 7,5-10°® mol/l gave rise to maximal reduction of
contraction force to 20,0+2,3% from control level.

Almost complete suppression of skeletal muscle contracnon activity was taken place under
influence of both diazinon and chlorpyrifos in concentration 10”° mol/.
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