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B HacTosllee Bpemsi Ouonormyeckas akTUBHOCTb 3MNEKTPOMAarHUTHbLIX Mofen AuanasoHa
KpalHe HU3KMX 4acTOT HafeXHOo ycTaHoBreHa. OgHUMM M3 BO3MOXHbLIX MEPBUYHBIX MEXaHW3MOB
OENCTBUST OaHHOrO hakTopa MOXET ObiTb CBSA3aH C MOAYNSUMEN akTMBHOCTM CUCTEM MEX- U
BHYTPUKIETOYHOM perynauun. OOHMM MpPOSABMEHUA TaKOro AEWCTBUSA MOryT ObiTb (heHOMEHbI
ycuneHums unuM ocnabneHns OUOMNOrMYeckom akTUBHOCTU pasHbIX BELLECTB MPUPOAHOTO MU
CMHTETUYECKOro npovcxoxaexus [1,2].

MeToooM TEH3OMETpUM B U3OMETPUYECKOM pexunme Oblio UCCrefoBaHO MHOYLIMPOBAHHYHO
aUeTUNXONMHOM U TUMEepPKanvMeBbIM  PAacTBOPOM  COKPaTUTENbHYIO  aKTMBHOCTb  KOMbLEBbIX
rMagKOMbILLEYHbIX MOSIOCOK Caecum KpbICbl B YCIOBUSX BO3L4ENCTBMS NMEPEMEHHOr0 MarHUTHOro
nona (MI) c¢ wvactotom 8 Ty wuHAykumen 25 wMKTN. OdGEKTUBHOCTL SMEKTPO- MU
(HhapMaKkoMEXaHNYECKOTO COMPSDKEHUS MPU  3TUX YCMOBUAX OMpedensnvM nyTem perncrpaumu
COKpalLeHnii, Bbi3BaHHbIX K'-genonspusaumen (TKC, 80 MM) u auetunxonuHoMm (AX, 10 Mkm).
KnHeTunKy cokpaTuTenbHbIX OTBETOB aHanuanposanu metogom @.B. Bypabirn n C.A. KoctepuHa [3],
KOTOpbLIN NpegycMaTpuBaEeT pacyeT HE3aBUCUMbIX OT aMMNIIMTyabl HOPMUPOBAHHBLIX MakCUMarbHbIX
ckopocTel oTaenbHO ha3 cokpalleHust 1 paccrnabneHusi. Bce cokpallleHnsi xapaKktepusoBanu no
nokasatenam MakcumanbHou cunbel  (f,), BpemMeHn, B KoTOpbld OHa pJocTturaetca  (tm),
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HOPMMPOBAHHLIX MakCUMasbHbIX CKopocTen ghas cokpalleHus (Vo) u paccnabnexus (Vy,) Maccusbl
OaHHbIX CpaBHMBAaNu ¢ UCMosb30BaHNEM NApPHOro t-KpuTepus.

Bbino yctaHoBneHo, 4To Bo Bcex cnyyasx (n = 13) gevicteue MIT conpoBoXgaeTcst yrHETEHUEM
K'-MHayLmMpoBaHHbIX COKpaLLeHuit (BcpeaHeM Ha 23%, P <0,001), a f, ¢ (12,9 = 1,7) MH B koHTpone
cHmxanacb go (9,9 £ 1,5) mH Ha cdoHe MI1. Tarke gencteume MIT Bbi3biBano OOCTOBEPHOE
yBenuyeHne Bpemenn t, (0,36 = 0,04 muH. n 0,41 + 0,05 MUWH. B KOHTpOre u Ha c¢oHe MI1
cooTBeTCTBEHHO, P <0,05), KoTOpoe, OOHaKo He oOTpasunocb Ha V.. [loMUMO uW3MeHeHus
aMnnuTygHbix xapakrepuctuk KC, umeno mMecto OTHOCUTENbHOE 3aMearneHve paccrabneHus
npenapaToB: V., ymeHblanack Ha 32,5% (P <0,01). MNMocnegytolliee NOBTOPEHME IKCNEPUMEHTOB
Ha 3TUX >Xe rNagKoMbILEYHbIX npenapatax npu BbiknoveHun MIT M ero NoBTOPHOM AENCTBUU
BbISIBUNO paccrnoeHue acpekToB: B 4 npenapartax f,, BOCCTAHOBUIOChL 40 KOHTPOMNBLHOro 3Ha4YeHus,
B 5 npenapaTax - UMeno TeHOEHUUN K BOCCTAHOBIEHUIO UMM OCTanocb Ha ypoBHe adhdekta MIT, un
ewle 4 npenapatax Habnoganocb AanbHENLee CHWKEHME Cunbl cokpaweHus. [loBTopHoe
aenctene Ml BbI3biBano AOCTOBEPHOE CHUXKEHUE f,.

CokpalleHnsi, MHOYUMPOBaHHbIE aLEeTUXOIMHOM, OKa3anuCb MeHee 4YyBCTBUTENbHbIMU K
aevicteuto MI. TNpu genctBum gaHHoro doaktopa cyllecTBeHHoe cHukenune f, (Ha 15% n Gonee)
ObINO 3aperncTpupoBaHO Ha MOMOBMHE rMagKOMbIEYHbIX npenapatoB (6 u3 13). Tem He MeHee,
CTaTUCTMYECKNIA aHanu3 BCEro Maccmea AaHHbIX NO3BOMWUN BbIABUTL AOCTOBEPHOE YMeHbLUeHue f,
Ha 11% (P = 0,036, n = 11) OTHOCWUTENbHO KOHTPOMbHbIX 3HayeHun. OcTanbHble
MEXaHOKUHETUYECKME MOoKa3aTenu aueTUNXONUH-UHAYLUMPOBaHHbIX cokpaweHni (tn, Vie M Vi)
OCTaBanucb Ha YPOBHE KOHTPOSbHbIX 3HAYEHUN.

Takum 06pasoM, pesynbTaTbl HAaWMX SKCNEPMMEHTOB NOKa3bIBalOT, YTo criabble MIT cnocobHbl
BNUATb Ha COKPATUTENbHYO aKTMBHOCTb MMafKuUX MbILLL, KALLEeYHUKA, BEPOSTHO, 3a CHET N3MEHEHUS
3PP EKTUBHOCTU 3NEKTPOMEXAHNYECKOTO COMPSXKEHUSA BO30YKOEHMA-COKPaLLEHNS.
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Currently, the biological activity of electromagnetic fields of extremely low frequency range is
well known. One of the possible primary mechanisms of action of this factor may be associated with
modulation of the activity of different systems of inter- and intracellular regulation. One of the
manifestation of such action may be the phenomena of arising or decreasing of biological activity of
different substances of natural and synthetic origin [1, 2].

Using tensometric method for the isometric mode the induced by acetylcholine and high-
potassium solution contractions of circular smooth muscle strips of rat caecum was investigated
under the influence of an alternating magnetic field (MF) with a frequency of 8 Hz induction of 25
UT. Efficiency of electricity and pharmacomechanical coupling under these conditions was
determined by recording the contractions induced by K'-depolarization (HPC, 80 mM) and
acetylcholine (ACh, 10 uM). Kinetics of the contractile responses were analyzed using Burdyga's
and Kosterin’s method [3] that provides the calculation of amplitude-independent the normalized
maximum rates of individual phases of contraction and relaxation. All contractions were
characterized by indices of the maximum force (f,), the time at which it is achieved (t,), the
normalized maximal velocity phase contraction (V) and relaxation (V) data sets were compared
using paired t-test.
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It was found that in all cases (n = 13) the effect of MF is accompanied by inhibition of K'-
induced contractions (23%, P <0.001), and f,, (12,9 + 1,7) mN in the control was decreased to (9,9 +
1,5) mN upon action of magnetic field. The MF action caused a significant increase t, (from
0,36+0,04 min in control to 0,41+0,05 min upon MF P<0,05) and was not reflected in V.. In addition
to changing the amplitude characteristics of HPC, there has been relatively slow relaxation of
smooth muscles: V,, decreased by 32,5% (P <0,01). The subsequent repetition of the experiments
on the same smooth muscle preparations, when we turn-off and turn-on the MF again, showed a
bundle of effects: f,, restored to control values in 4 samples; there was a tendency to recovery in 5
of the samples or remained at the level of the after-effect of MF; the further decline of contractile
force in 4 samples. Repeated action of MF caused a statistically significant decrease of fi,.

The contraction induced by acetylcholine were less sensitive to the action of a magnetic field.
The significant reduction f,, (15% or more) were recorded under the action of this factor for 50% of
smooth muscle samples (6 of 13). Nevertheless, the statistical analysis of array data revealed a
significant decrease of f, by 11% (P =0,036, n=11) relatively to control values. The other
mechanokinetic indices of acetylcholine-induced contractions (t.,, Vh. and Vy;) remained at control
levels.

Thus, the results of our experiments show that the weak magnetic field can affect the
contractile activity of intestinal smooth muscles, probably due to changes in the efficiency of the
electromechanical coupling of excitation-contraction.
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