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VYCTaHOBJIEHO YCHJIEHHE AaHTHOAKTEPHAIBHOTO BO3ICHCTBUS HATPHEBON cOJIM OCH3MINCHUIMIIHHA,
00JIy4eHHO! MMITYyJIbCHBIM MAarHUTHBIM IIOJIEM IPH ONpEeNIEHHBIX €ro rapamerpax: HallpsKEeHHOCTH
H, gacroTe f, KonuyecTBe UMITYJIECOB 1. Bo3aelicTBHe HMIYIBCHBIM MarHUTHBIM MOJIEM OCYLIECTBIISIIA
KaK Ha aHTHOMOTHK B mopomkooOpa3Hoi ¢opme, Tak M Ha Haxoxmsmwuiics B pacTtBope. OOBEKTOM
HCCIIEOBAHUS CIYyXuIu OakTepuu Escherichia coli. Ouenky antubaktepuanbHoro sddekra ocyiie-
CTBIISLIN 10 YBENMYCHUIO 30H nu3nca Escherichia coli mpu cpaBHEHUH C KOHTPOJIBHBIM (HEOOIYICHHBIM )
MmaTtepuanoM. IlpennokeHa Monenb, OOBACHAIONIAS BO3AEHCTBHE HMMIYJIHCHOTO MAarHUTHOTO IIOJIS

MOBEICHUS Ha MOJICKYJTy aHTHOUOTHKA.

Kniouesvie cnosa: aHmu6aKmepuafleaﬂ AKMUBHOCMb, UMNYJIbCHOE MACHUMHKOE noje, Kuiledndas naiodkda,

OeH3UNNEHUYUILTUH.
DOI: 10.1134/S0006302919020091

B macrosmee Bpems mpoOiaeMa yCTOWYHBOCTH
O0akTepuii K aHTHOMOTHKAM CTaHOBHTCS Bce Ooliee
akTyasbHOUM. CyIIeCTBYIOT Ba IIYTH PEIICHUS dTOH
MpoOIEMBI: CO3TaHNE HOBBIX TPYII aHTHOHMOTHKOB
WM yBEIIMYECHHE WX aHTUOAKTepHAbHOW aKTUB-
HOCTH, HaIIpUMep, Mo (PU3NYECKUM BO3JICHCTBUEM
MarHuTHoro mnouas. Kpome Toro, ecrp Hay4dHBIH
WHTEpEeC — PACKPBITh MEXaHU3M TaKOTO BO3JEHCT-
BHsI Ha BEUIECTBO, OIICHUTHh COMPOBOXKIAIOIINE €ro
MpH 3TOM KHHETHYECKHE 3PHEKTHI.

[lupokoe MmpUMEHEHHE MOJY4YHIU [-IIaKTaM-
Hble aHTHUOMOTHKM — MEHUIWUIMHBI, Ledalocno-
puHbl U 1p. (puc. 1), obmum ¢parMeHTOM B UX
CTPYKType sBIseTcs [-llakTaMHOE KOJbLO, C Ha-
JUYHEeM KOTOPOTrO CBfA3aHa AaKTUBHOCTh JAaHHBIX
MUKPOOHMOJOTHYECKUX TpenapaToB. CBs3bpIBaHUE
[-makTaMHBIX aHTHOMOTHKOB OCYILECTBISETCS CO
cnenupuIecKuMu MEHULUJUITMHCBSI3bIBAIOIIIMU
OenkaMu (TpaHC- ¥ KapOOKCHUIENTHUAA3BI), UTO Be-
JeT K MHAKTHBALMHM JaHHBIX OENKOB, a BIOCIEN-
CTBUHM — K TMPEKPAIICHHIO POocTa U THOEeNu MUK-
poOHnoii kierku. Takum oOpa3om, aKTUBHOCTD J1aH-

Coxpamenue: UMII — uMnynbcHOe MarHUTHOE IOJIE.

HBIX aHTHOMOTHUKOB OMNPEIEIAETCA HUX CPOJICTBOM
K MCHUIMIUHCBI3bIBalOIMM OenkaMm. UeMm Huke
CPOJICTBO B3aMMOJCHCTBYIOIIUX MOJIEKYJ, TeM 00-
Jiee BBICOKHE KOHIIGHTpAIliu aHTHOWOTHKA Tpedy-
oTCa 1 nonaBiaeHus (GyHknmu depmenta [1].
[MToaToMy m3MeHeHHEe KOHPOpMaUuu B-TaKTaMHBIX
AHTUOMOTHKOB B YCIOBHUSX BHEITHETO (PU3UIECKOTO
BO3JCHCTBHS MOYET YBEIHMYUTh HUX AHTUOAKTEpH-
albHYI0 aKTHBHOCTD.

B Gonpmom kommyecTBe pabdOT MpeACTaBICHBI
JIaHHBIE O BO3JIEUCTBUH MOCTOSIHHOTO M IEpPEMEH-
HOTO MATHHUTHOTO IMOJII Ha MPOCTBIE MOJIEKYJHI,
BOJy, O€H30JIbI, MOJUMEPHI U JPyrue OUOIOTHYEC-
CKHe cHCTeMbl [2-9].

IMosBuUIKCH paOOTHI MO BIUSHUIO UMITYJIBCHOTO
MarauTHOro Moy (MMII) Ha xuMudeckue u OUO-
JIOTHYECKHE PEaKI[Mi, TaK B CUJIbHOM MAarHUTHOM
MoJie BO3pacraeT copOIMOHHAs CIOCOOHOCTh Ta30B
Ha ToJuMepHBIX TeHkax [10]. O6unapyxkeH ¢ dekt
YIPOYHEHUS MOJMQPUIIMPOBAHHOU IpEBECHHBI Oe-
pe3bl Tmocie HMIYIbCHON 00paboTkm B cirabom
(mo 0,5 Ta) MarHUTHOM IOJIE C BO3SHUKHOBECHHEM
koBaJleHTHHIX cBszelr C—O—-C Mexnay OOKOBBIMHU
rpynnamMu MakKpoMoJiekys 1enntoao3sl [11-13]. bei-
JI0 TI0OKa3aHO, YTO BO3JCHCTBHE HU3KOYACTOTHOTO
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Puc. 1. CtpykrypHas dopmyna HaTpHeBOU colu OCH-
3HIIIECHUIMIIIHHA.

N T

Puc. 2. Usmenenns Ttoka (/) u HampspkeHHOCTH (H)

MarHuTHOTO TOJII BO BpeMeHH (T) Hmpu paspsae Oa-
Tapen KOHACHCATOPOB Ha HMHAYKTOD.

UMIYJIBCHOTO MarHUTHOTO IOJIA Ha KPOBB in Vitro
WU3MEHSIET BTOPUYHYIO CTPYKTYPY TJIOOYISAPHBIX
OenkoB [14]. U3yueHa oneHKa BIUSHHUS Napamer-
pos UMII Ha XuUBbBIE KIETKU in Vitro. YCTaHOB-
jneHo, yto BosaelcrBue MMII Ha KyneTypy Me-
36HXUMAaJbHBIX CTBOJIOBBIX KJIETOK MNPUBOIUT K
MTHOBEHHOMY OOpaTHMOMY MOBPEXIEHHUIO IUTO-
MIa3MaTHYeCKuX MeMOpaH KJIETOK, KaK CIEACTBHUE,
CHIDKEHHIO JKM3HECIIOCOOHOCTH KYJIBTYpPHl U Hera-
TUBHBIM H3MEHEHHUSM Mopdoiaorum kiaeTok [15].

B nocnennee Bpems UMII B TexHuKe HaAXOMAST
MpUMEHEHHUE JJIs OCYUIECTBIECHUS OIepaIuil ImTaMm-
MOBKH, COOPKHU U cBapku [16]. B 3TuX TeXHOJIOTHIX
ucnoibiyrorcs UMII, Bo3HUKalOIIME B pe3yJbTaTe
paspsiga OaTaper KOHAEHCATOPOB Ha HHAYKTOD
(xatymky) [17]. Bokpyr BUTKOB TOKOIpOBOJAa HH-
IYKTOpa BO3HHUKaeT u pacmpocrtpansercs WUMII.
Ha puc. 2 cxemaTHuecku NpUBEAEHA OCIUIIOTPaM-
Ma TOKa B pa3psiaHON 1enu (yCTaHOBKa-UHIYKTOP)
U HaNpsHKEHHOCTH MArHUTHOIO IOJIsi, BO3HHUKAIO-
IIero BOKPYTI BUTKOB TOKOIPOBOJAA HHAYKTODA.

Benmuauner pa3psAaHOro TOKa U HaAalIPAXKECHHOCTU
MAarduTHOTIO IIOJIsI B MHAYKTOPE 3aBHUCAT OT Ilapa-
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Puc. 3. OcummiorpamMmbl paspsaHOTO TOKa IMPU HC-
M0JIb30BaHUU: (a) — OMHOBUTKOBOTO MHAYKTOpa (I, 1),
(6) — MHOTOBUTKOBOTO HWHIyKTOpa (I*, T*).
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Puc. 4. MHOTOKpaTHOE HATPY)KEHHE.

METPOB 3apsAHON IENH, T.€. OT EMKOCTH HAKOIH-
Tensa sHeprun C M MHAYKTUBHOCTH MHIyKTOpa L.
B 3aBucuMoOCTH OT TOTO, KaKOW MHAYKTOD MpH-
MeHseTcsl (0JHO WJIM MHOTOBUTKOBBIN), MEHseTCs
WHIYKTUBHOCTh M, CIEAOBaTEIbHO, IapaMeTphl
UMII. IIpu 3TOM MEHSETCS 4YacToTa pa3psiIHOTO
KOHTypa COTJIACHO CJIEAYIONEMY YpaBHEHHIO:

N (1)
2nVL,C,’

XapakTep U3MEHEHHUS TOKa B pa3psaHOU Lenu
MpH UCHOJIB30BAHUU MHOTOBHTKOBOTO (/, T) U 01-
HOBUTKOBOTO HWHAyKTOpa (/*, t*) mokasan Ha
puc. 3.

[Ipu peanu3anuyl MarHUTHO-UMITYJIbCHBIX TEX-
HOJIOTMH HCHOJIB3YIOT MHOTOKPAaTHOE HAarpyXeHue
OJHOKPATHBIMH HMIIYJIbCAMHU CHHYCOHUJAJIBHOH
(hOpMEI C pa3IMIHBEIMU BPEMEHHBIMU UHTEpBaIaMHU
B mauke (puc. 4).

W HTeHCHBHOCTP MAarHUTHOTO TIONA (BENHYH-
HBl [, H) 3aBHCHT OT KOJHYeCTBa JHepTum W,
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Tadamuma 1. I[TapaMeTps! UMITYIbCHBIX MAarHUTHBIX II0JIEH, MCIIONB3YeMBIX B TEXHUKE

[TapameTpsbl

1, XA H, Am

/. xI'n t, C

10-100

(0,2—1,2)-10°

10-100

(100-200)-10°

Ta6imua 2. ITapaMeTpbl MarHUTHO-UMIYJIBCHOW ycTaHOBKM MHV-15

3anacaemas Hanpsxenue CoOCTBEHHAs 4acTOTa Pa3psaHOro
sneprus W, xJlx| paspana U, kB Toka f, kI Cop MxD Lo, mxl'n
18 1...20 100 0,09

3anaceHHoil B OaTapee KOHIEHCATOPOB MAarHUTHO-
WMITYyJIbCHOM ycTaHOBKHU [18], KoTOpoe m3mensercs
COTJIACHO CIEeAYIOUIEMY YPaBHEHHUIO:

CU? 2)

B Tabn. 1 mpuBemeHsl 3HAYEHHUS OCHOBHBIX
napamerpoB MMII, ucnonb3yeMbix B TEXHHUKE.
BunHO, 9TO OHHM Ha MOPAOKU OTIUYAIOTCS OT TeEX
3HAYEHUU, KOTOPHIEC OMKICAHBI B IIUTUPYEMBIX BBIIIIE
paboTax.

Llexs HacTOAMIErO0 HWCCIENOBAHUS — H3yUEHHE
BiusiHUs MUMII BbICOKOW HampspKEHHOCTH Ha aH-
THOAKTEepUAIbHYI0 AKTHBHOCTH HATPHEBOH COIH
OCH3WINEHUIINIIJINHA .

OKCIepUMEHTHl MPOBOJUIN HAa HAy4YHO-TEXHU-
yeckoil Oaze mabopatopun «MarHUTHO-UMIYJIbC-
Hast 00paboTKka MaTtepuanoB» Kadeapsl «O6padboT-
Ka METaJUIOB JaBieHWeM» W jJabopartopwmii kaden-
pbl OMOXWMHHU, OMOTEXHOJIOTUU W OMOWHKEHEPUHU
Camapckoro yHUBEpCUTETa.

MATEPUAJIBI 1 METOJbI

Texnuueckas cocrasimomas. Ha puc. 5 npen-
craBiieHa cxeMa BozaeiicTeus UMII na HatpueByio
COJIb OCH3MINEHUINIUINHA, Pa3MEIICHHYIO B CTaH-
naptHoM ¢uakone. [Ipu 3TOM HCMOIB30BaId Mar-

Buana

:1

2

s

ben3unneHnLyIIMH

> eumernnuy:
///

MUV-15

Nunykrop /1

&€

Puc. 5. Cxema BosxeiictBus UMII Ha OeH3uianeHu-
LMJIINH.,

HUTHO-UMITYJIGCHYIO ycTaHOBKY MM VY-15 (Camap-
ckui HUY wumenm akanmemmka C.I1. Kopomesa,
Poccust) [16], mapaMerpsl KOTOpPOH NpHUBENEHHI B
Tabu. 2.

11 OLEeHKM BIUSIHUSL 4aCTOTHOM XapakTepu-
CTUKH f Ha OMOJOTHYECKYIO0 aKTHBHOCTh HATPHEBOH
COJTH OEH3WIMEHNINIUTNHA HCII0IH30BaJIN JIBa THIIA
HHIOYKTOPOB «Ha OOXXHM»: OJHO- U MHOT'OBUTKO-
BBIH (10 BUTKOB), 4epTEK M BHENIHUHA BUJ IOCIE/-
HEro mpeJcraBieH Ha puc. 6.

PaspsinHplii TOK (QuUKCHpOBald € MOMOIIBIO
nosica Poroeckoro, a Hanmps»KeHHOCTh MarHUTHOTO
Mojs — C TMOMOINbI0 AaTyuka XoJia. [Ipumepsl
MOJIYYEHHBIX OCIHUJIJIOTPAMM MPUBENEHBI HA pHUC. 7.

CoOpaHHBIN  JKCIEpUMEHTAIIBHBIH  CTEHI,
BKJIIOYAIONINI BCE COCTABISIONIHE MarHUTHO-HM-
MyJIbCHOTO BO3ACHCTBUA, MOKa3aH Ha puc. 8.

Buosornyeckas cocrapiasiiomas. s skcrnepu-
MEHTOB Opalli HAaTPUEBYIO COJIb OCH3WUJIICHUIHII-
TWHA KaK B BHJE Hopomka (Macca obpasma 1 1),
Tak W B BHJIE pPacTBOpa B CTEPWJIHLHOW BOJIE C
koHnentpanuend 0,05 r/miu. ITocne obmydeHus mo-
pOMKOOOpa3HbI OCH3WINEHUIUIUIUH JTOBOIHIIH
no koHuenrpanuu 0,01 r/mi, a pacTBOPEHHBIA —
pasbasnsimu no 0,005 r/mn. BosaeiicTBue ocyiie-
cTBIsUM Ha Kietku E. coli. [loceB OakTepuaibHOU
KyJbTYPbl KHIIEYHOW MAaJOYKH OCYIIECTBIISICS HA
MsconenToHHbIM arap. IllTamMM KulledHOH majioy-
ku Escherichia coli M 17 OblT MOJyYeH U3 MEIHU-
IIUHCKOTO cepTuuIupoBaHHOTO Tpenaparta «Ko-
TUOaKTEpUHY», MPEeTHA3HAUYEHHOTO IS JISISHUS JKe-
JNyAOYHO-KUILIEYHBIX paccTpoiicTB y droae. UHo-
Kynatel E. coli TOTOBUIM BHeceHHeM | T cyxoi
KynbTypbl B 10 M cpeapl CIeAyIOMmero cocraBa:
nmentoH — 5 r/m; rmoko3a — 10 r/m; NaCl — 4,68 r/m;
KCl - 1,48 r/n; NH,CI - 1,08 r/n; CaCl, — 0,44 r/x;
tpuc — 6 r/n; K,HPO, — 2 r/n; MgSO, — 5 r/n.

st onpeneneHuss 4yBCTBUTENBHOCTU JAaHHOU
0akTepun K AHTHOMOTHKY HCIOJH30BaIU JTUCKH,
MpPONMUTAHHBIE PACTBOPOM OEH3WINICHHUIMILINHA.
Pocr OakTepuanbHOW KyIbTYpH HPOUCXOAHI B
tepmocrate npu 30°C B Teyenue 18 4. AHTHOAK-
TepHATbHYI0 aKTHUBHOCTH OIIEHWBAJIH 3aMEpOM

BUO®U3UKA Tom 64 BrII. 2 2019
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(a) T (6)
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Puc. 6. (a) - YepTex, (0) — BHEIIHNUN BUJT MHOTOBHTKOBOT'O HHIYKTOPA.
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mebase 2000 (Troper QRN
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X2= 266404 us 1A= 458615KH2

Puc. 7. OcunnnorpaMMbl UMIIYJIbCHOTO MarHUTHOTO HOJS: (a) — OCLULIOrpaMMa TOKa NPH OJHOBUTKOBOM HHIYKTODE;
W =1 xJx, I = 183,6-103 A; (6) — ocunagorpaMma Halps)XeHHOCTH MPH OJHOBMTKOBOM HHAykTope; W = 1 ]Ik,
H = 0,1987-10° A/m.

(a) (6)

HNupyxkrop
Hanpasnenne UMI1

HUMIT
I'eneparop flarink

UMITYJIBCHOTO
TOKa

NNN

Ocuporpady

i

Puc. 8. DxcmepuMmeHTanbHBIM cTeHA: (a) — cxema m3MepeHus mnapamerpoB MMII, (6) — BHI SKCIEpUMEHTaIbHOTO
cTeHza.

CpeaHero AuamMceTpa 30HBI JHU3UCA (pI/IC 9), apo- B ciry4vac, Koraa (bopMa 30H JHU3HMCa OTJIHU4da-

M3BOJAMMBIM CIEAYIOIUM 00pa3oM: yariku mome- 14C€h OT KPYroBOM, 3a 3HAUCHUC AMAMETpa IpH-
HUMaJH CPEAHIOI BEIMYMHY IOCIE 3amepa pac-
Ay KBEpPXy JHOM Ha TEMHYIO MAaTOBYIO HOBEpX- "
CTOSIHHI MEXKIY MPOTHUBOMOJIOKHBIMU TPAHUYHBI-

HOCTH Tak, qTOOBI CBET nmagajll Ha HUX IOJ YIJIOM MU TOYKaMU (bHrprI B He MeHee ueM 10 Hamnpas-
B 45° (y4er B OTpPaXEHHOM CBeTe), MOCIe 4Yero JICHUdX.

U3MEpSIIN TUAaMETP 30H 3a[CPKKU pOCTa € MOMO- [TocnenoBaTenbHOCTh MPOIECCa MOATOTOBKH U
MIBI0 IITAHTEHIHUPKYIS C TOYHOCTHIO 10 1 MM [19]. mpoBeneHus wccnemoBaHUil nmpuBeneHa Ha puc. 10.

BUOD®U3UKA ToMm 64 BpIm. 2 2019
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KonTpons

wW=0,11 xIx
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INIVIHIEHKOB u ap.

Puc. 9. 3Mmenenne quamerpa 30H JIM3Kca KIETOK E. coli mon Bo3nericrBuem UMII.

Pa3Benenune aHTHOMOTHKA

Bosnelicteue 110 HYKHOM KOHLIEHTpaLWH,
HMIT Ha noporok pacnpeneneHue L

WIIA PacTBOP 10 NOBEPXHOCTH

aHTUOMOTHKA vaniku [erpu no 0.1 mn

PazmeliieHne q1ckoB [TomemeHne
Ha MOBEPXHOCTU yamek [Tetpn
vamku [Tetpu || BTepmoctar | |VismepeHue
1 HAHECEHUE HAa HUX npu Temneparype|  |3om nusuca
10 MK pactBopa 30°C B TeueHme
aHTHOMOTHKA 18u

uHokynsta Escherichia coli

Puc. 10. Cxema nporecca HOArOTOBKH U IPOBEJCHUS IKCIEPUMEHTOB.

l'[porpaMMa IKCIIEPUMEHTOB BKJI0O4asia ABE CE-
pun 3KCIICPUMECHTOB!

1. UccnenoBanmwin BIUSHHE Ha MOPOIIKOO0O-
pa3Hblil OCH3WINEHHUWIJIMH U ero aHTHOaKTepu-
anpHylo akTuBHocTh UMII ¢ HampskeHueM B qua-
nazoHe ot 3 go 11 kB (trabn. 3) mpu wactoTe
40 xI['m (ONHOBUTKOBBIM MHAYKTOp) U KOJIMYECTBE
AMIYJIBCOB 1 = 1.

2. JInst BOTHOTO pacTBOpa OCH3WIMCHUIIMILINHA
uccnenosanu BausHue MMII npu 3HaueHusx sHep-
run W ot 1,0 mo 5,08 xlx, f = 10 u 40 xI'n
(oHO- ¥ MHOTOBHTKOBBIH HHAYKTOp) B n = 1 1
3 ummnynbca (tabn. 4).

KpoMe TOro, OTHEnbHO OLIEHMBAJId BIUSHUE
UMII Ha aHTHOAaKTEepHAIBbHYIO aKTHBHOCTH O€H-
3WJINMEHULMIUTMHA TpU Oojiee HU3KUX 3HAYEHHUSIX
suepruu W (ot 0,05 mo 0,45 xJlx, tadmn. 5).

Jdns xaxaoro SKCIepUMEHTa KOJIMYECTBO 00-
pasnoB (He MeHee TpeX) BBHIOWpallm M3 YCIOBUSA
MOJYYSHHS JIOBEPHUTEIHLHOTO MHTEpBaja 3HAYCHHH

nraMeTpa JH3Wca C HAJEeXKHOCTHIO HE HUXKE O =
0,95. DkcrepuMeHTHl MOBTOPWJIM JBa pa3a C HH-
TEpBAJIOM JBa MecCsIa.

Takum oOpa3oMm, OBLI HCCIENOBaH HHTEpPBAl
HamnpsKEHHOCTEH NMII oT 0,09-10° o
1,23-10° A/M 11 NEeHUOMIUIMHA B MOPOLIKOBOM
cocrosHuu u ot 0,01-10% mo 1,02:10° A/M mns ero
BOJIHOTO pacTBOpa IMPH JABYX 3HAYCHHUSAX YaCTOTHI
(10 m 40 k') ¥ KOJMMYECTBE MMIYJIBCOB BO3JEH-
CTBUS, paBHOM | u 3.

3HaueHUsl HAMpPSHKCHHOCTEH, NpPUBEJCHHBIC B
TabauIaxX, MOJy4YeHHl mociie 00paboOTKH COOTBET-
cTByOMHUX ocummiorpamMm. Ha puc. 11 B kadectse
npuMepa MPHUBEACHB TOKOBBIE KPHUBBIE MPU pas-
JUYHBIX DHEPTHAX W TapamMeTpax BO3JCHCTBUS.

W3BecTHO, uTo Bo3aetrictBue MMII moxker co-
MPOBOXKAATHECS aKyCTHYECKUM YAapOM H CII0CO0-
CTBOBATh TEIUIOBOMY HarpeBy OOBEKTa HCCIENO0-
BaHus. [TosToMy s 0Opa3ioB CpaBHEHHS OBLIN

Ta6muna 3. ITapamerpsr Bo3aeiictBus UMII Ha mopomkooOpa3HbIil OCH3UIICHUIIUIITHH

W, kJlx 0,45 | 0,81 | 1,00 | 1,27 | 1,83 | 2,49 | 3,25 | 4,11 | 5,08 | 6,14

U, xB 3,0 4,0 4,5 5,0 6,0 7,0 8,0 9,0 | 10,0 | 11,0

H (OTHOBUTKOBEIA HHAYKTOD), A/M 106 0,09 | 0,16 | 0,20 | 0,25 | 0,37 | 0,50 | 0,65 | 0,82 | 1,02 | 1,23
f, x['mg 40
n 1

BUODPU3UKA ToMm 64 Bpmm. 2 2019
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Taoamua 4. [Tapamerps BozxeiictBuss UMII Ha pacTBop O€H3WNINEHWIMIUIMHA OJHO- U MHOTOBHTKOBBIM HMHIYK-

TOopamu
W, xJdx 1,00 3,25 5,08
U, xB 4,50 8,0 10,0
H, (o/HOBUTKOBBIH MHIYKTOP), A/M -10° 0,2 0,65 1,02
H, (MHOTOBUTKOBBIH HMHAYKTOD), A/M -10° 7,65 13,38 17,2
OTHOBHUTKOBBIN 10 10 10
J> k'
MHOTOBHUTKOBBII 40 40 40
Nuaykrop
OJTHOBHUTKOBBIN 1 1 1
n
MHOTOBHUTKOBBII 3 3 3

Ta6muua 5. [Tapamerpsr Bo3aerictBus UMII Ha pacTBOp OCH3MNMEHWUIWIINHA TPU HU3KUX 3HAUCHUAX JHEPTHH

W, xkJlx 0,05 0,11 0,2 0,31 0,45
U, xB 1 1,5 2 2,5 3
H, A/m -10° 0,01 0,02 0,04 0,06 0,09
f, k[ 40

n 1

MPOBEACHBI JOMNOJHUTCIBHBIEC KOHTPOJBHBIC JKC-
IEPpUMCHTEIL.

PE3VIJIBTATBI 1 OBCYXJEHUE

KoHTpoJbHBIe IKCIEPUMEHTBI. DKCcnepumenm no
usyuenuro menyogozo spgpexma. B pactBop OeH-
3WITNEHUIMIIINHA OBblNa MOMEI[eHa XPOMelb-KoTe-
JeBasi TepMoIiapa, COeIMHeHHas ¢ ocHmuiorpagom
(Tectepom), U3MEPSAIOIINM BO3HUKAIOUIYIO IPU TEM-
nepatype DJC. UyBcTBUTENBHOCTH NpuOOpa co-
crapisia £ 0,1 B, uto B mepecyere Ha TeMIepaTypy
oOecreunBano ee u3mMepenne ¢ Tounocrrio + 0,5°C.
Ha pacrBop O€H3MINICHHUITUIIINHA BO3ICHCTBOBAIN
MarHUTHBIM IIOJIEM C HANpsOKEHHOCTBbIO M| =
0,09-106 A/m, H, = 0,50-106 A/m, Hy = 1,23-10° A/m
MpHU YHUCIIe UMIYIbCOB n = 1. BHemHUN BUJ KOM-
MJIeKca TEXHOJOTHYECKOM OCHACTKH, U3MEpPUTENb-
HOW ammapaTypsl W NEHUIWIINHOBOTO ITy3BIpbKa
¢ TepMomapoi mpuBeneH Ha puc. 12.

B pesynpTate 3KcrnepuMeHTa ObLIO MOKa3aHO,
yto 10 Bo3aekcreua MMII temnepatypa pacrBopa,
3adukcupoBaHHas mpubopom, cocraBmia 19°C u
He u3MeHuJach mnocie BosxaeiictBus HMUMII npu
BCEX TpEX 3HAaYEHUSAX HampsikeHHocted H. 3amep
npousBoaunu uepe3 5—10 ¢ mocne BO3AeHCTBUS.

CrhemnaH BBIBOJ, YTO TEINIOBOW d(dekT mnpwu
BosaercrBun UMII Ha OeH3MINEHNINIUINE HE 00-
HapyKUBaETCA.
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Drcnepumenmol o nPOGEPKE 03MONCHOCU 03~
HUKHOBeHUs axycmuyeckux goan. Ilpu mpoxoxnie-
HHUM 4Yepe3 PacTBOP aKyCTUUECKOW BOJIHBI JOJIKHBI
ObLTH OB HAaOMIOMATHCA MAaKpO- WM MHKpOIepe-
MEIICHHsI TeT BHYTPH pacTBopa.

ITepBBIii AKCIIEPUMEHT COCTOSII B Pa3MELIEHUU
B pacTBOpe OCH3WINEHHLMWIINHA HATPUEBOH COJH
IByX ToHuYamux Huted (puc. 13a). Ilocme BO3-
JEeHCTBUS OLICHUBAJIN HCKa)KeHHEe GOpMBI HUTH MOJ
BO3/JEHCTBUEM BOJIHBI WU PACCTOSHUSI MEXIY HH-
mu. Bo BTOopom cinyuae B vamky Ilerpu c¢ pac-
TBOPOM OEH3WJIMEHWLMIJUTMHA 3aChlllalii TOHKHUM
CII0€M MHMKPOYACTHUIBI MOPOIIKAa KOPYHJAA IS TO-
TUpoBKH crTekon (puc. 14a) m QukcupoBanu me-
peMelieHns YacTui B Tpex (UKCHPOBAHHBIX 00-
JACTAX.

B pesyabTare sKcrepuMeHTa OBLIO MOKa3aHO,
YTO MCKAKEHUS WM TepeMelleHns Kak HUTeH, Tak
W MHKPOYACTHI[ TOPOIMIKA TMOCAe BO3ACHCTBUS
UMII ue 3adukcupoBanbl (puc. 130 u 140).

CrenaH BBIBOJ, YTO aKycTHUecKui addekra Bo3-
neficteus UMII Ha pacTBOp OCH3MITIEHUIIMIIINHA
He HaOxiomaerca. Bo3MoOXHO, 5TO CBS3aHO C TeM,
9TO0 MEXAy (IaKOHOM W HHIYKTOPOM HaXOJHUTCS
M30JISIUs, KOTOpash HE JAaeT MPOU30UTHU HArpeBy
(makoHa W BO3JIEHCTBUIO aKyCcTHYeCKHX BOJH. [lo-
3TOMY B KaudecTBe KOHTpOIs Opamu (IakoHBI C
OCH3WINECHUIIUNIMHOM, HE 00iyueHHbiM W MII.

9KC}'l€puM€HI’I’lbl no U3YHYEHUIO GIUSIHUSL UMN)JIbC-
HO20 MACHUMHO20 NOJisl HA aHmu6aKmepuaJley;o
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Puc. 11. [Ipumepsl ocumuiorpamm paspsigHOTO TOKa
NP Pa3IMYHBIX JHEPTHUSIX U MapaMeTpax BO3JACHCTBH
Ha OemswnmnmeHnnwutnH: (a) — W = 3,25 xllx, [ =
160 kA, f'= 40 xI'n; (6) — W = 3,25 x/Ixk, I = 53 KA,
=10 xT'u; (8) — W = 5,0 xdx, [ = 2448 kA, [ =
40 xI'm; (r) — W = 5,0 xkAx, [ = 68 kA, f = 10 x['m.

AKMUBHOCMb OeH3UTNeHUYuIIUHA. Pe3ynbTaTel NaH-
HBIX 3KCIIEPUMEHTOB MNpPUBEIEHH Ha puc. 15-17.

Kax BugHo u3 pwmc. 15, mpu Bcex pexumax
Bo3aeiictBusi MUMII Ha mopomkooOpa3Hbiii OeH-
3UINEHUIIUIIIINH HaOII0/1aeTcsl JOCTOBEPHBINH POCT
IHaMeTpoB 30HBI nu3uca Ha 12-24%. OpHako Ka-
Kasg-mn0o QyHKIHOHATBHAS 3aBUCUMOCTD d = f(H)
OTCYTCTBYET.

IIpu Bo3metictBumn UMII Ha pactBOp OEH3UI-
MEHUIWJUTHHA TIPU TeX e peKuMax Hallromaercs,
Ha000pOT, YMECHBIIICHHE TUAMETPOB 30HBI JHU3HCA

[JIVIIEHKOB u p.

Puc. 12. BHemHui BUJ KOMILJIEKCAa TEXHOJOTHYECKOM
OCHACTKH, U3MEPUTENHHON anmapaTypbl U MEHHIIMIUIH-
HOBOT'O MYy3BIPbKa C TEPMOMApPOM.

(©)

Puc. 13. Uccnenyemsiit 00bekT: (a) — 1o u (6) — mocie
Bo3zaeiicteuss UMII.

Ha 8-11%. He mabOmromaercs 3aBUCHMOCTH DTOTO
YMCHBIHeHI/ISI HHU OT HaHpH)KeHHOCTI/I I10JIA H, HHU
OT 4YacCTOThI f; HHU OT KOJIHNYECCTBa I/IMHy.]'II)COB n

(puc. 16).

VYwmenbuienne 3nauenuit suepruit W ¢ 0,45 no
0,05 xdx mpu f = 10 xI'm mw n» = 1 mo3BosMIIO
BBISIBUTH mnopor BozxaeWcreus HWMII, paBHbII
0,11 x/[>k, HauMHAs C KOTOPOTO MPOUCXOJUT CKa-
YOK YBEJIHWYEHUS THUAMETPa 30HBI JIU3UCA IPUMEPHO
Ha 21-25% (puc. 17).

Takum oOpazom, mpu ob6pabotke MMII mo-
polnika OCH3WUNMEHUIWINHA POCT AWaMeTpa 30H
JU3KCa MOXKET CBUJETENHCTBOBATH 00 yBENUYCHUH
ero aHTUOAKTEepUaIbHOW aKTHBHOCTH, a B ClIydae
00paboTke WpH TeX XKe pPeKUMax pacTrBopa OCH-

BUODPU3UKA ToMm 64 Bpmm. 2 2019
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Puc. 15. /luamerpsl 30H mojaBieHUs pocta E. coli Ipu BO3JCHCTBUU HATPUEBOHM COJIM OCH3WINCHUIUUINHA B BHJC
nopourka, Kotopblit oonydanu UMII ¢ sueprusmu ot 0,45 no 6,14 x> npu OAHOKPATHOM MMITYJIbCE C OJHOBUTKOBBIM
HHIOYKTOPOM (ZIBE CEpUM 3KCIEPUMEHTOB C Pa3pbIBOM MEXIY HUMHU B JBa Mecsaua). CBeTible CTOJIOUKHN — IepBasi cepus
9KCIEPUMEHTOB, TEMHBIE CTOJOMKH — BTOpas CepHs IKCIEepHUMEHTOB. * — OTnnu4us quamerpa 30HBI ITOJAaBJICHUS pOCTa
E. coli npu Bo3gmeiicTBuu OeH3WINEHHIWINHA, 00mydyeHHoro MMII, OT KOHTpONs B INEpBOW Cepuu IKCIEpHUMEHTa
JIOCTOBEPHBI ¢ ypoBHeM 3HauuMoctu P < 0,05; # — oTnu4uns nuaMerpa 30HBI MOJaBIeHUs pocta E. coli mpu Bo3aeiicTBUN
OeH3mnneHnIMIINHA, o0mydenHoro MMII, oT KOHTpOJs BO BTOpOIl CepuHM JKCIEpHMEHTa JOCTOBEPHEI C YPOBHEM

3HaunMoctu P < 0,05.

3UINEHUIUIIIINHA CHUKEHNUE TUaMeTpPOB 30H JIM3H-
ca COOTBETCTBYET CHIDKEHUIO aHTHOAaKTepUallbHOM
akTHBHOCTH. llpm yBenWueHWM WHTEHCHBHOCTH
BosneiictBuss UMII Ha pacTBOp OCH3WUIICHUITUII-
JMHA CHayalla HaOJIoJaeTcss poCcT JUaMerpa 30H
JW3uca, a IpU JaTbHEHIIeM pOCTe HalPSIKEHHOCTH
Bo3neicTBusl H Habmomaercs, HAa00OpOT, CHHXKE-
HHE€ AuaMeTpa 30H Jau3uca. CXeMaTU4HO ATO Mpea-
craBiieHo Ha puc. 18 m 19.

Y100k pa306paTLC$[ B MCXaHU3MEC MPOUCXOIs-
mero, pacCMOTpUM MPUYHHBL aHTI/I6aKTCpI/IaHBHO—
To JleﬁCTBPIH INCHULIUJIJINHOB Ha KJICTKH 6aKTepI/II7L

W 3BeCTHO, YTO MEHWIMIJIMHBI BBI3BIBAIOT TH-
0erb MHKpPOOPTaHWU3MOB, OJOKHUPYS BKIIOUYEHHE

BUOD®U3UKA ToMm 64 BpIm. 2 2019

aleTUJIMYpPaMOBBIX IENTHUAOB B CTPOSIIUECS Kile-
TOYHBIC CTEHKM OakTepwii, W NEHCTBYIOT Ha JBa
tuna gepmeHToB — D-D-tpancnentuaazy u D-D-
kapbOokcunentunaszy [20,21], koTopbie KaTalWu3U-
pyroT obpa3zoBanue cmuBok. D-D-Tpancnentumasa
oTulerisier KoHneBo D-ananuH ot N-aueTuiamy-
pamminentanentuna (puc. 20) U CBA3BIBaE€T OC-
TAIOUIUICS TETPaNeNnTH] ¢ APYTUM y4acTKOM IIem-
tunornukana. D-D-kapOokcunentuaasza OTHIEIIs-
eT KOHIeBoW D-amaHuH, HO HE KaTalu3upyer 00-
pa3oBaHue CHIMBKU. [10-BUAMMOMY, aHTUOAKTEpH-
anpHass aKTUBHOCTH [3-TaKTaMHBIX aHTHOWOTHKOB
B MEPBYI OuYEpenb CBA3aHA C IOJABICHUEM aK-
TUBHOCTH TPAHCIENTUIA3HI.
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Puc. 16. [dumamerpsl 30H HojAaBieHHUA pocTta E. coli mpu BO3IEHCTBHM pacTBOpa OCH3WINEHUIWUINHA, KOTOPBIi
obmyqamrm UMII c¢ sseprusamu 1,00, 3,25 u 5,08 x/[>x mpum konmdecTBe MMIYIbCOB | W 3 ¢ OOHOBUTKOBBIM HIIH
MHOTOBHUTKOBEIM HHAYKTOpamH. * — OTiIM4mMs AuaMeTpa 30HBI HOJABIeHHS pocTta E. coli mpu Bo3zmeiicTBHH OeH3MII-
MeHUIWINHA, o0myyeHHOro MMII, oT KOHTpos JOCTOBEpPHHEI ¢ ypoBHeM 3Haummoctu P < 0,05.
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Puc. 17. [Iuamerpsl 30H mojaaBieHHs poctra E. coli
NP BO3ACHCTBUM OCH3MWJINEHULIWINHA HATPUEBOU CO-
4, pactBop koToporo obmywanmun WMMII ¢ HU3KUMEH

sHeprusamu ot 0,05 x/I>x no 0,45 xJlx Ipu OZHOKpAT-

HOM HMIIYJbCE C OAHOBUTKOBBIM HHIAYKTOPOM. *

OTnuynus AuameTpa 30HBI MoJaBieHHS pocta E. coli
U BO3JCHCTBUM OCH3MINECHUIMUINHA, O0Iy4eHHOTO
HUMII, oT KOHTpOJISI NOCTOBEPHbI C YpOBHEM 3HauuU-
moctu P < 0,05.

D-AnanuH wurpaer poJib OMNO3HABATEIbHOTO
curHana 1is ¢epMeHTa. 3aTeM MPOUCXOIUT allH-
JUPOBAaHWE  TPAHCIENTHAAZBIMENTHIOTINKAHOM,
COMPOBOXKAAIOIIEeCs MOTepedl OAHOW MOJEKYIbI
D-ananuna:

®epment + R-D-Ala-D-Ala—
—>R-D-Ala—depment+ D-Ala.

ITocme aTor0 TpaHCHENnTHAA3a PEreHEePUpPyeTCs,
CBSI3BIBAsl KOHIIEBOW ocTaTOK D-amaHWmHA MOJEKY-
JBI TIENITUIOTINKAHA C [EMOYKOH W3 YeTBIpeX MO-
JIEKYJI TAWIUHA (COCTWHEHHBIX C OCTAaTKOM JIM3H-
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Puc. 18. Bozneiicteue UMII Ha mopomok OeH3mIIe-
HUNWUIMHA C TOCIEIYINmEeld MOArOTOBKONH pacTBopa
U ero B3ammojelicreueM ¢ E. coli.
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Puc. 19. Bozneiictsue UMII Ha pactBOp OeH3mime-
HULWIUIMHA C TOCIEIYIOIUM B3aHMOBO3ACHCTBHEM C
E. coli.

Ha), BTOpO# MoJeKyJbl mentugoriukana [20,22].
[MeanuunnuH HeoOpaTUMO MHTHOMpYET TpaHCIeN-
THZa3y, YTO BBI3BIBAET JIETAJIbHBINA UCXOJ AJS Kie-
TOK E. coli. Haubonee BepOATHBIH MEXaHU3M BO3-
JIEeHCTBUS MEHWLMIJIMHA 3aKIH0YaeTcss B TOM, YTO

BUO®U3UKA Tom 64 BrII. 2 2019



U3MEHEHUE AHTUBAKTEPUAJIBHOM AKTUBHOCTU BEH3UJINEHUIUIJINHA 305

N-aueTu-
N-aneti- MypamoBast
IIIOKO3aMHH O
0 0 o—
OH 0
O
OcrINCOCH; O NHCOCH;
CTaTOK M e
MOJIOYHOH { H;C—CH |C 0
KHUCJIOTBI NH
L-anaHuH H?i CHj
IC:O
NH
H(lf— COOH
D-rnytamuHoBas CH,
KHcJoTa |
-
$=O
1 NH NH,
Me30-JluaMuHo- B L
MUMETHOBAS H? (CH,);—CH—COOH
KHCJIOTa =0
|
Tl\IH
D-ananun H?— CH,
CI‘,=O
NH
D-anaHuH H(IZ—CH3
|
COOH

Puc. 20. CTpykTypa MOHOMEpa NENTHIOTIHKAHA KIe-
TOYHOU cTeHkH E. coli.

OH CBS3BIBAETCA C TPAHCIENTHAA3HBIM CAaWTOM W
WHTHOMpPYET ero, UCHOJb3ysd B KadyecTBE AallHJIH-
pYIOIIEro arelTa P-TakTaMHBIA UK aHTHOMOTHKA
[20]. CpaBHEHHUE CTPYKTYPHl MOJIEKYJ MEHHUIIUIIN-
Ha u D-amanmn-D-amanmna (puc. 21) cBUOeTehb-
CTBYE€T O TOM, YTO HNCHUIWIJIMH MOXHO CYHTATb
AHTUMETa0O0JIUTOM 3TOTO AuIenTuma [22].

BosMmoxuo, Bo3geiicteue UMII He3HaunmTenb-
HO H3MeHseT KOH(pOopMAaIHuio MOJEKYJIbl TTCHHUITHII-
JIMHa B 3aBUCHUMOCTH OT 3aJaHHBIX MapaMeTpoB
MarHuTHOTO ToJjs. [Ipu HeKoTOPHIX KOH(OpMAITH-
OHHBIX TIOJIOKEHUAX Y MOJIEKYJbl MEHUIMJIMHA
MOBBIMIAETCA CPOJACTBO K aKTHUBHOMY ULEHTPY
TpaHCHENTHAA3bl, W aHTHOAKTepualbHas aKTHB-
HOCTh yBenuuuBaerci. B pacrBope oO0IydeHHIO
MOABEPraioTCcs HE TOJBKO MOJEKYJbl MEHUIUIIIIU-
Ha, HO ¥ MOJIEKYJbI BOJbI, YTO BBHI3BIBACT YCHUIICH-
HOE BO3/IeHiCTBHE HA KOH(OOPMAIIMOHHOE COCTOSTHHE
MEHUITHJUINHA, CIIOCOOCTBYIOIEE CHUKCHUIO aHTHU-
0aKTepHaIbHON aKTUBHOCTH. M3BECTHO, YTO MO-
JIEKYJIbl BOJAbI CBA3aHBI CETKON BOJOPOAHBIX CBA3EH
[23]. [Ipenmonaraercs, 9TO MarHuTHOE TOJIE BIHSIET
Ha BOJOPOJHBIC CBS3U, BHI3BIBACT IIEPEOPHUECHTA-
U0 MOJIEKYJ BOJIbI [24,25], kpoMe TOTO, U3MEHS-
erca pH B cBsI3m ¢ dopMupoBaHHWEM B BOJE Ha-
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Puc. 21. CpaBHeHUE MOIEKYIIPHOU CTPYKTYpHI IEHU-
nwuHa U D-ananun-D-ananuHa.

HOMY3BIPbKOBBIX aunosiei [26]. Takum obpasom,
B pesynbrate BiausgHUA cuiabHoro UMII wmoryr
BO3HUKATh MNPOMECKYTOYHLIC AKTHBHLIC YaCTUIBI
(pamukanel). IloaTomMy B cimydae ¢ oOydeHHEM
MEHWIIJINHA B PacTBOpE, KOTJa BO3AEHCTBUE OCY-
HIECTBISIIOCH € 00Jiee HU3KUMHU DHEPTHUSMH, MOJTY-
YeHO JOCTOBEPHOE YBelNHW4YeHHWE aHTHOAaKTepHalb-
HOM aKTHBHOCTH OCH3WINECHUIWIINHA HAaTPUEBOH
COJIM OTHOCHUTEIBbHO KOHTPOJIS.

ITomy4yeHnHbIe MTaHHBIE CIIOCOOCTBYIOT CO3IAHUIO
Hay9HO-00OCHOBAHHOW MOJENH TOBEACHUsS OCH-
3UWINECHULWIJINHA HATPUEBOU COJIM MOJ BO3JEUCT-
uem MMII, a npoBeleHHbIE IKCIEPUMEHTHI I1O-
3BOJISIOT OMNPENeNUTh HANpPaBICHUS NabHEHIINX
HCCIEIOBAaHUN U TpaHULBlI MapaMeTpPOB BO3JEHCT-
BHA C LCJIBIO MOCTPOCHUA HaquOﬁ MOOECIHU IIOBEC-
JACHU S 66H3I/IHH€HI/IHI/IHHI/IH3 mona BOSIICP'ICTBHCM
NUMII nng BO3MOXKHOCTH NPAKTHYECKOTO MCIOJIb-
30BaHUA pPE3yJIbTAaTOB B MCAUIIUHE.

BBIBOJIbI

1. IToka3zaHO JOCTOBEpPHOE YBEJIHWYEHHUE Ha-
METPOB 30H NOIaBIeHHS pocra E. coli mo cpas-
HEHHUIO ¢ KOHTPOJIEM NpPH BO3ICHCTBUHM HAa TOPO-
mok OeHzmnnenuuuimHia UMII ¢ HampsokeHHO-
cramu ot 0,09-10 mo 1,23-10° A/M npu mopmaue
SIMHUIHOTO WMITYJIbCa OJHOBUTKOBBIM HHIYKTO-
poMm.

2. [oka3zaHo IOCTOBEPHOE CHUXKCHHE TUAMET-
POB 30H mojaaByieHus pocra E. coli mo cpaBHEHHUIO
C KOHTpPOJIEM NIpPH BO3ACUCTBHHM Ha pacTBOp OcH-
sunnenuyuimuHa  HMMII ¢ HanpsiKeHHOCTSAMU
0,20-10° A/m, 0,65-10° A/m 1,02-10° A/M 1pu mo-
Jade eIMHUYHOrOo MMOynbca U 7,65-10° A/wm,
13,3810 A/m, 17,2:10° A/M 1pu TpexKpaTHOM
nojaye UMIyJIbCOB ¢ OJHOBUTKOBBIM (dacrora f=

10 x['11) UMM MHOTOBUTKOBBIM HHAYKTOpOM (f =
40 xI'm).

3. 3aduKCHPOBAHO JOCTOBEPHOE YBEIHYCHUE
IUaMETpOB 30H mojaBieHUss pocra E. coli mo
CPaBHEHHUIO C KOHTPOJIEM NpH BO3JEHCTBUU pac-
TBOpa OCH3MWINEHUITUIINHA, 00JIY4eHHOTO SIUHIY-
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HbeIM uMmnynbcoM UMIT (f = 10 k[') ¢ HU3KHMU
HanpskeHHOCTsIMH — oT 0,01-10% mo 0,09-106 A/m.

4, BBII[BI/IHYTa THIOTE3a MOBBIIIEHUS aHTHOAK-

TepHaIbHOW aKTUBHOCTH OCH3WJINEHUIUIINHA 11O
Bo3aercrBueM WMII, cBsg3aHHasgs ¢ HW3MEHEHHEM
KOH(OpMaMK MOJICKYJIbl TEHUIUIIINHA,
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Changes of the Antibacterial Activity of Benzylpenicillin
as a Result of Exposure to Pulsed Magnetic Field of High-Intensity

V.A. Glushchenkov, T.I. Vasilyeva, P.P. Purigin, I.A. Belyaeva, N.A. Rodenko,
A.K. Madyarova, and R.Ju. Jusupov

Samara National Research University named after academician S.P. Korolyev,
M oskovskoye shosse 34, Samara, 443086 Russia

It has been found that an increased antibacterial effect of benzylpenicillin sodium salt is observed
after exposure to pulsed magnetic field with a specific set of parameters: field strength H, frequency
f, number of pulses n. The pulsed magnetic field exposure was applied to penicillin when it was
in a powdered form and when it was added to a solution. The objects of study were E. coli
bacteria. The antibacterial effect was assessed by comparing zones of lysis of E. coli to control
(nonirradiated) material. We propose a model that explains the behavior of an antibiotic molecule
after the effects of pulsed magnetic field exposure.

Keywords: antibacterial activity, pulsed magnetic field, colon bacillus, benzylpenicillin
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