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PEAKLIMA TYYHbIX KNETOK HA JENCTBUE XPOMOITIMKATA HATPUA U
NMEPEMEHHOIO MArHUTHOI O NonsA B YCNOBUAX IN VITRO

BBEJEHHUE

B Hacrosumiee BpeMs  BEAETCS MOHUCK HAHOONEe YYBCTBHTEIBHBIX K JEHCTBHIO
MEPEMCHHBIX MATHHTHBIX TIOJIEH KJIETOUHBIX CHCTEM OpraHu3Ma W YAelseTcs
NPHUCTABHOC BHUMAHHE BOMPOCAM MOJIECKYJISPHO-KJIETOUHBIX MEXAHH3MOB JACHCTBHS
AaHHOrO (akTopa. YCTAHOBIEHO, YTO TYYHBIC KIETKH — TKaHEBbie Oa3oHIIBbL, -
AEMOHCTPHPYIOT BBICOKYIO UYBCTBHTECIBHOCTD K IEPEMEHHBIM MAarHUTHBIM HOJISIM HH3KOMH
MHTEHCHBHOCTH in Vivo H in vitro [1]. C opyroi cTOpOHBI HHTEPEC K TYYHBIM KIETKaM,
KaK COEJUHHTEIIBPHOTKAHHBIM 3((EeKTOPHBIM KJIETKaM, CBA3aH C TEM, 4YTO OHH
NOCPEACTBOM  NETPAHYJISLMH  BBIACHAIOT  MEIHATOPH  (THCTAMHH, CEPOTOHHH,
NPOCTAarJaHAMHBI, TEMAPHH U Ap.), YYACTBYS TAKHM 00pazoM B PETYISLHH PETHOHANBHOM
reMOJHHAMHKH, TPOMHKH ¥ aKTHBHOCTH MEXAHH3MOB 3QIMHTBI B TKAHAX. TYUHBIE KIETKH
UIPAIOT BAKHYIO POJNB B PA3BHTHH IPOLIECCOB BOCIAJCHHSA, MATOTCHE3e OPOHXHANBHOH
acTMbl ¥ psfa annepruveckux 3abonesannit [2]. Jlns momamieHHS HX AKTHBHOCTH
HCTIONB3YIOT  pasHooOpa3nbie  (apMAaKOIOTHYECKHE MpenapaThi, CPEAH  KOTOPBIX
XPOMOTJIHKAT HATPHSA (Ounampuii 4,4 ouoxco-5-5 (2-eudpoxcu
mpumemunieHOuokcu)Ou(xpomen-2-kapborcunam)) ssisercs OAHUM H3 Haubolee 4acTo
npuMensiembix [3]. B paborax [4,5] 6o obnapykeno MoaHduUMpylOwmee AcHCTBHE
MEPEMEHHBIX MArHHTHBIX MONCH HAa OHOMOTHYECKYIO AKTHBHOCTR PSNA BEMICCTB BIUIOTH
[0 TMOJHOH MOTEPH MX aKTHBHOCTH. B CBA3M ¢ 3THM wenbio Hacrosmeid padorer Osina
OLCHKA HHTHOWPYIOINEH AKTHBHOCTH XPOMOIVIHKATa HATPHA B YCIOBHSAX 0OpabOTKH
TYYHBIX KJIETOK IIEPEMEHHBIM MArHUTHBIM IIOJIEM KpalHEe HH3KOH YaCTOTHI.

MATEPHAJIbI U METO/1bI

Hccnegosanu CyCHEH3HUIO MEPUTOHCANBHBIX TYYHBIX KJIETOK 6-TH MECSUHBIX OCNBIX
6ecriopoaHbix Kpeic. JKHBOTHBIX ACKAMHTHPOBANH, IIOCHE 4ero OBICTPO MPOBOAHIIH
CMBIBAHHE TYYHBIX KIETOK M3 MepuroneansHod monoctd 10 ma temmoin (37°C)
dburzHoNOrHyYecKo CpeaoH, cOoCcTOsIEH M3 (PHIHONOTHYSCKOrO0 PACTBOPA H XJIOpHAA
kaneuys B koHueHTpauuu 1 MM/n. KontponeHbie u onbiTHEIE OOpasibl CYCHEH3HH
TY4HBIX KIETOK HHKYGHpoBagu B Teuenue uaca mpu 37°C, mocne 4ero mpoBOXHMIH
OINpEIENCHHE YPOBHS JCIPAHYIISILUH TYHHBIX KJIETOK.

KonuuecTBeHHAs OLICHKA CTENCHH JCTPAHYJSIMHMH TYYHBIX KIETOK HMPOH3BOAUIACE
no Meroay C.M.Inak u B.A Ilpouenko (1987) [6].
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Kommepueckuit npenapatr xpomoriaukara Hatpus «MHranm» wucnons3oBaau nmf -
NOJYYCHHs] PACTBOPOB PA3HOM KOHUEHTPAUMH AAHHOrO HHrudupopa JAerpaHyIisuuy
TYUHBIX KJICTOK.

[TepeMennoe MarHUTHOE TMOJE CO34ABATHM C TOMOLUBIO Kojlew [ ensmrossua.
HcrouHukoM TOKa CIYXKHI renepatop nepeMeHHoro toka ['6-28. KoHTpons HMHAYKUHH
CO3AABACMOr0 MOJs OCYIUECTBIIM C TMOMOWpI0 Mukporecaamerpa [-79. OrnbiTHbie
obpasupbl, MOMEIUCHHBIC B IJACTHUKOBbIE HPOOHPKH oO0bEeMOM 2 MJj,  NOJABEpraiu
sosaeciicreuio KHY TMeMIT uacroroit 8 I'u 25 mxTn sreuenue 1 uaca. B xauectse
KOHTPOJISi MCTIONB30BATH 00pasupl CYCIEH3HUH TYUHBIX KJIETOK, KOTOPbIE HAXOIAMIMCH B
Tol ke naboparopuum mpu (oHoseix ypoHAX [leMII, xapaxrepHbIX 1)1 JaHHOH
naboparopuu 15-40 nT.

Craructuueckylo  obpaboTky  SKCMEPHUMEHTANIBHBIX  JAHHBIX  TPOBOJHIH B
COOTBETCTBHH € OOLUETIPHHATBHIMH AJITOPUTMAMH BAPHALUMOHHON CTATHCTHKH,

PE3YJIbTATHI HCCIIEJOBAHHUSA

Ha pucynke npencrasieHs! pe3y/nbTaThl H3YUEHHs YPOBHS ACTPAHYJISLMH TYUHBIX
KJIETOK COCAMHMUTETBLHONH TAKHU MPH BO3ACHCTBHH XPOMOIVIMKATA HATPHs H NEPEMEHHOIo
MarHHTHOTO TIONIL B MPOUECCE ONHOUACOBOW HMHKYOAUMH KIETOK B (PU3HONOrHYECKOH
cpene in vitro. OBpamaer Ha cebsi BHUMAHHE TOT GakT, 4TO B MCCIACAYEMOM IUANA30HE
KOHLEHTpau¥  XpOMOIJIMKATA  HATpUs (10°-10"  M/1) ams  TyuHBIX  KIETOK
NECPUTOHEANIBHOM MOMOCTH OeNbIX Kpbic HHMHOMpYOWHH 3¢dekT npenapara HE HOCHT
N030-3aBHCHMBIH Xapakrep M Haxoaurcst B mnpeaenax 10-25% mno oTHOmEHHIO K
KOHTPOJbHBIM oOOpasuam. B Hacrosiiee BpeMsi MOJEKYJSIPHbIC MEXAHHU3MB!I JCHCTBHA
XPOMOIJIHKATa HATPHUS MAJO H3YUCHBI, OJHAKO IOJYYCHHBIC B HAHHOM HCCIICAOBAHUHU
PE3yNBTATBI YKA3BIBAIOT HA TO, UTO JAHHOE COCAMHEHHE 3 (EKTHBHO NMPH OUCHb HM3KHX
(menee 10° M/n) xoHuentpaumsx. OIHOBPEMEHHO C 3THM OTCYTCTBHC BbIPAXKCHHOH
KOHILICHTPAUHOHHOH 3aBUCHMOCTH 3((EKTHBHOCTH TNpenapara MOXKET ObIThb CBS3AHO C
TKaHEBOU U BUOBOM CHEUH(DHUIHOCTBIO TYUHBIX KJIETOK. Tak M3BECTHO, UTO XPOMOITIHKAT
HaTpust OucHb 3I(PGPEKTHUBHO TOAABISET ACTPAHYIALMIO TYUHBIX KIETOK JIEMKHX, YTO
MO3BOJISICT €r0 HCIOMB30BATh B KAUECTBE HANE)KHOIO CPEACTBA AJIs NPEAOTBPALICHHS
Oponxo3nasma mpu acrme y uenoseka [2,3]. Jawmslil npenapat Taioke 3¢ (EKTHBEH MO
OTHOLICHHIO K TYYHBIM KJIETKAaM JIETKHX M COCAMHHTENbHON TKaHH, HO Mano 3ddexTuseH
[0 OTHOLICHHK0 K TYYHBIM KJIETKaM KOKH Y Kpuic [2.3]. TyuHsie KIETKH MbIEH k
JEHCTBHIO XPOMOIJIHKATA HATPHSI HE UYBCTBHUTENbHS [2,3].

OIIHO‘IaCOBaﬂ JKCITO3HMUH S KICTOYHBIX cycnemm‘ﬁl B NEPEMCHHBIM MArHUTHOM IOJIC
yacrorod 8 I'u nuayxumeit 25 mMxTa npUBOAHMT K AOCTOBEPHOMY MOBBIICHHIO YPOBHS
JerpaHyIsudH TYUHbIX Ki1eTok Ha 13-40% (puc.). ITo noaTBEepIkKAACT paHee MOy UCHHbIE
JAHHBIC O TOM, UTO BO3ACHCTBHE MAarHMTHBIM TIOJIEM YCKOPSIET IMPOUECC CHOHTAHHOH
JNCrpaHyissuMH TYYHBIX KJIETOK in vivo u in vitro [1]. CornacHo COBPEMEHHBIM
MPEACTABIEHHUAM Ca* -3aBucHMbIC MYTH KJIETOYHOHW PEryNisuMH MOryT ObITh OJHHUMH U3
ocHoBHbIX MumieHed aedcrsust [TeMI1. Dto no3sosser npeanonarars, 4YT0 MOJCKYIsIPHO-
KJIETOYHBIC MCXAHH3MbI BJIMAHHUSA MArHUTHOI'O TMIOJISI HA TYYHBIC KJICTKH, BEPOSATHO,
CBSI3aHBI C BIHSAHMEM [JAHHOTO (PU3HUYECKOTO AreHTa Ha CHUCTEMY KJIETOUHOH PEryssuuu
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mpoLecca ACrPaHy/ISUHH, B KOTOPOH KaibUHIH-3aBHCHMBIC NYTH HIPAOT BAXKHYIO POJb
[2].

Pesynbrare nccnenoBanuii yOeAHTENBHO MOKA3BIBAKOT, YTO B YCJIOBHAX 0OpaboTKH
TYYHBIX KJIETOK HEPEMEHHBIM MATCHHTHBIM TIOJEM  HHTHOUTOp  ACTPAHYNSUHH
XPOMOTJIHKAT HATPHS HE MPOSBJISET CBoeH Ouonoruueckoi akTuBHOCTH. bosee toro, B
OTHENBbHBIX KOHLICHTPALHOHHBIX AHANA30HAX (10’6 - 10° M/n) pamubBIi npemapar
AOCTOBEPHO YCHIIMBACT ACHCTBHE MEPEMEHHOr0 MarnuTHoro mois. Cnenyer OTMETHTS,
YTO B COBPEMCHHOM JIHTEPATYPE HMEIOTCS NIONOOHBIE JAHHBIC O BIHSHHH MCPEMEHHBIX
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Puc. 1. YpoBeHp nerpaHynsuHd TYYHBIX KJIETOK B KOHTPONbHBIX oOpasuax (1), B
MPUCYTCTBHH XPOMOLJIMKATAa HATPHA pPa3HBIX KOHHEHTpauui (2), npH BO3AEHCTBHH
MIEPEMEHHOr0 MarHUTHOro nons (3) U npu KOMOMHHPOBAHHOM JEHCTBHH XPOMOIIHMKATA
HATPHS H HEPEMEHHOI0 MarHUTHOTrO noJst (4).

MArHHTHBIX MOJEH HA OHONOTHYECKYHD AKTHBHOCTH BELWICCTB.  [ak, MEPEMEHHOE
MArHHTHOE IOJIE B YCIOBUSX I1 VIVO U In VIO OTMEHSET, a B OTACIBHBIX CIy4asx
MEHSET HA IPOTHBOMNONOXKHOE, ACHCTBHE METATOHMHA U aHAJIOTOB CTEPOHUHBIX TOPMOHOB
HA POCT PAKOBBIX KJIETOK [4 ], a Tak »k€ POCTOCTUMYJIHPYIOIICE ACHCTBHE BUTAMHUHA A U
ero amajoros [5]. OGpawmaer BHHUMaHHE TOT (aAKT, UTO HCHONB3YEMBIE B JAHHBIX
IKCIICPUMCHTAX  OHONIOTHYMECKH  AKTHBHBIE COCAMHEHHS  (XPOMOIJIHKAT  HATpHA,
MENATOHHH, BUTAMHH A, CTCPOUIHBIE FOPMOHBI), OTHOCATCA K Tpynre clabomoIspHBIX
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BELUECTB, XaPAKTEPU3YIOIMXCS HU3KOH pacTBOPHMOCTBIO B BOJAE M PACTBOPSIOLIMXCS B
BOAHBIX cpeaax no ruapodobHomy Mexanu3My. Panee GbuTO mokasaHo, 4To NEpeMEHHEHE
MAarHHTHBIC TOJIA MOTYT OKa3bIBaTh BJIHSHHE HA PACTBOPHMOCTb HEMOJISAPHBIX BEILECTB, B
TOM 4HCNe ¥ BUTAaMHHA A, B Boae U pacteopax benka [7,8]. Hccnexosarensimu caenan
BBIBOJ O BIHSAHMM MarHHTHbBIX TNONEH Ha ruapodoOHbIe B3aUMOLCHCBTHS B JKHMBBIX
cucreMax. MOXHO NpeanonomKUTh, UTO B HCIONB3YEMOH MOJENBHOM CHCTEME “TYUHbIE
KJIETKH + HMHTHOMTOp JErpaHyIsuMH XPOMOIJIHKAT HATPHUSi + NEPEMEHHOC MAarHHUTHOE
none” HMMEET MECTO TOT JK€ MEXAHHM3M — HM3MEHCHHE CBA3bIBAHHSI CIaOOMOJISPHON0
XpOMOIJIMKATa HATpUs PELENTOPHBIMH OcakamMud ©  ruapodoOHbIMH  0OMACTAMH
KJIETOUYHBIX MeMOpaH, MPUBOASLICE K HEBO3MOXKHOCTH PEATH3ALMH WHIHOHPYIOLIEro
JEHMCBTHS JAHHOTO BELIECCTBA.

BbIBO/Ibl

1. Tlpenapat xpoMoriukara HaTpus NOJABISET ACTPAHYISALHIO JTAOPOLHMTOB, OLHAK
B auanasone koHueHtpaumit (10°-107% M/n), unruGupyrommii 3pdert XpoMormukara
HATPHSA HE HOCHT JO30-3aBUCHMBIH XapaxTep U HaxoauTcs B npeaenax 10-25%.

2. OzHouacoBasi 3KCHO3HLMS KICTOUHBIX CYCIEGH3WH in Vifr0 B TICPCMEHHBIM
MarauTHOM moie uactoto 8 't mmaykument 25 MKTn NPUBOAHT K JOCTOBEPHOMY
MIOBBILICHHIO YPOBHS JErPaHyIsSuHU TyYHbIX K1eTox Ha 15-40%. |

3. ObpaboTka CYCNEH3HH TYYHBIX KJIETOK NEPEMEHHBIM MATHHTHBIM TIOJEM B
NPHCYTCTBUHM MHTHMOMTOPA JAErpaHyIsuHH - XPOMOITIHKATA HATPHS, - NPHUBOAMUT K MOTEPE
UHrHOMpyIOUleil AKTHBHOCTH MIPENapara, a B OTACTbHBIX KOHUCHTPALUMOHHBIX JHATIA30HAX
(10 = 10”° M/n) nanmsiit Mpenapar AO0CTOBEPHO YCHIHMBAET PEAKUMIO TYUHBIX KJICTOK HA
HEPEMEHHOE MArHUTHOE MOJIE.
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