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B ocTpbix omnbITax mpu nepdy3nn U30IMPOBAaHHBIX JieTKuX KpoinkoB Chinchilla nsy-
YaJIi UBMEHEHMSI JIETOUHO MUKPOTeMOIMHAMUKU B YCJIOBUSIX dMOOIM3ALUM JIETOY-
HOI apTepun Ha (oHe AeHCTBUS STOCYKCUMUIA, MUOedpamnia, XJJopoXuHa u Hude-
nunHa. B otBeT Ha mpuMeHeHue 61okaTopoB Ca“ " -kaHaoB T-TuIa 3ToOCyKCMMUAa 1
Mubedpaauia naBjieHue B JJETOYHON apTepuu, MpeKanuuIsipHOe U JIESTOYHOE COCYIU-
CTO€ COTNPOTUBJICHUSI YMEHbBIIAIUCH TIPUMEPHO B PaBHOI CTEIIEHU, a TTOCTKANJIISIP-
HOE COTIPOTUBJIEHUE HE U3MEHSIIIOCh. B yCITOBUSIX MpUMeHEHUS XJIOpPOXMHA JaBJIeHUE B
JIETOYHOI apTepuu, NMpeKanuuisipHOEe U JIETOYHOE COCYAUCTOE COMPOTUBIICHUSI CHU-
JKaJIMCh OOJIbIIIE, YeM B OTBET Ha MPUMEHEHHE 3TOCYKCUMUIA 1 Mubedpanuia U aHTaro-
Hucta Ca2'-kananos L-tvna HUpenunmHa; MoCTKANMMUISIPHOE COMTPOTUBJIEHUE YMEHb-
manock. B ciaydyae npumeHeHus xj10poxuHa Ha hoHe uHdy3uu 61okaropa K,rp-Kanaios
mMOeHKIaMuaa OOJIBIIMHCTBO TTOKAa3aTeliei JIeTOYHOM MMKPOLMPKYJISILIAA CHUKa-
JIOCh MPAKTUYECKM B TAKOM Ke CTeTIeHU, KaK U B OTBET Ha MIpUMeHeHe Mubedpaauia,
a MOCTKAIWISIPHOE COMPOTUBJICHUE He U3MEeHsIoch. Ha doHe neiicTBUSI XJI0pOXHHa B
OTBET Ha 9MOOJIM3ALIMIO JIETOYHOM apTepuu COMPOTUBJICHUE COCYIOB JIETKUX, Mpe- U
TOCTKAMMJUISIPHOE COTIPOTUBIICHUST BO3pacTaIi MeHee BhIPaXkeHO, YeM TPU TPOMOO-
9MOOJIMA B YCJIOBUSIX MPUMEHEHUS 3TOCYKCUMUIa, Mubedpanuia u HUbEIUIIMHA.
IMpu MoaenupoBaHUM TPOMOOIMOOIMK Ha (hOHE MPUMEHEHMSI XJIOPOXHMHA B YCJIOBHUSIX
6mokanel K,rp-KaHanoB MMOEHKIAMUIOM HCCIIENyeEMbIE TEMOAMHAMUYECKUE TOKA-
3aTes YBEJIMUMBAJIUCH B TAKOM XK€ CTENeHU, KaK U Ha (hoHe NeicTBUs HUbeaunmHa.
Takum 06pa3oM, XJIOPOXUMH TIPOSIBIISIET CBOMCTBA 6jiokatopa Ca“ " -kaHanoB L- u T-tu-
na, a Takxe aktuBaTopa Krp-KaHasoB, Torna Kak 3TOCYKCMMMI, OKa3bIBaeT OJIOKUPY-
[olliee BIUSIHUE MPEeUMYILIECTBEHHO Ha Ca?"-kanansl T-THIA [MAIKOMBILIEYHBIX KIETOK
JIETOYHBIX apTepuaibHbIX cocynoB. CaBuru koadduureHTa KanwuisipHoi duibTpauuy B
YKa3aHHBIX YCJIOBUSIX B OOJIBIIIECH CTETIEHN 3aBUCST OT U3MEHEHMI MPEKAIMUJUISIPHOTO CO-
MPOTHBJICHUS, YeM OT TPOHULIAEMOCTHU IHIOTEJHSI COCYIOB JIETKHX.

Karoueswvie cnosa: TpoM603MOO0IIMS JIETOYHOI apTepni, KO3(hGULIMEHT KamUJIISIPHOK
duIbTpalK, 3TOCYKCUMUI, MUOedpaani, XJI0pOXHUH, HU(pEeIUTTUH
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BBEJAEHUE

B knuHuMyeckux pekoMeHaauusx EBponeiickoro ooliiecTBa KapAUOJOTroB OTMEUYEHO,
YTO Y MALMEHTOB ¢ TPOMOO3MOOJIMEI JIETOYHOI apTepU OCHOBHOM NMPUYMHON CMEPTHU
SIBJISIETCSI OCTpasl IMPaBOXeIyIOYKOBasl cepJieuHasi HeAOCTaTOYHOCTh Ha (hOHE ITOBHIIIIE-
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HUSI COTIPOTUBJIEHUST cocynoB JierTkux [1]. OnHako B mpeajgaraeMoi TaKTUKe JIeYeHUs He
yYKa3aHbl CIOCOObI CHUKEHMSI JIETOYHOTO COCYAMCTOIO COIMPOTUBIIEHUSI, MTOCKOJIBKY, MO
MHEHUIO aBTOPOB, Ba30AMJIATATOPhHl YMEHBIAIOT TaBJIEHUE B JIESTOYHOU apTepuu, HO MO-
TYT YCYI'YOUTh CHUCTEMHYIO TUMOINEPdY3UI0 BCIEACTBME OTCYTCTBUSI CHELUGUIHOCTH
IEeMCTBUS Ha coCcynbl Jerkux. IloaToMy, Kak momuepKHYTO B 0030pHOI1 padoTte [2], manb-
HEUIIMe NCCIIENOBAHNS MEXaHU3MOB JIETOYHOU Ba3oAWJIaTalluy MPY YKa3aHHOU NaToJIO-
TMU SIBJISIIOTCSI 0OOCHOBAHHBIMU U 3HAYMMBIMU KaK B 9KCIIEPUMEHTAIbHbBIX, TaK U B KJTH-
HUYECKUX UCCICAOBAHMUSIX.

W3 dpusnonornyeckoii auTepaTypbl U3BECTHO, UTO KOHILIEHTpALMsI BHYTPUKIETOYHOTO
KaJIbLIMST SIBJISIETCS KJTFOYEBOI B PEryJIsSLMU TMPOLECCOB COKpPAILCHUS W pacciabieHust
MIAAKOMBIIIIEUHBIX KJIETOK JIETOYHBIX cocynoB [3]. BMecTe ¢ TeM mpruMeHeHMe CyIIeCTBY -
IOIIMX B HACTOSIIES BpeMSI aHTarOHUCTOB KaJIbIIMsS B YCIOBUSIX TPOMOOSIMOOIMY IpaK-
TUYECKH OTpaHMIECHO M3-3a, KaK OTMEUYEHO BBIIIIE, OTCYTCTBUS NX CHISHUMDUIHOCTA B OT-
HOIIIEHUU cOCynoB Jerkux. M3 nureparypbl Tak:Ke M3BECTHO, UTO B OTBET Ha JIETOYHYIO
TPpOMOOAMOOJIMIO UMEET MECTO pa3BUTUE T'MIOKCUYECKON Ba30KOHCTpUKIU [4]. B pa-
oorte [5] moka3zaHO, YTO MPU MOAETUPOBAHUN TUITOKCUYECKOI JIErOYHON Ba30KOHCTPUK-
LI aKTUBUPYIOTCS KalbliueBble KaHabl L- 1 T-tuna. B uccnenoBanuu [6] paccmaTpu-
BaeTCsI BOIPOC O IIPEUMYILIECTBEHHOM POJIM KaJbIIMEBBIX KaHAIOB T-THIIA IIagKOMBI-
IIEYHBIX KJIETOK B Pa3BUTUM KOHCTPUKTOPHBIX PEAKIIMU COCYIOB JIETKMX B yKa3aHHBIX
ycaoBusix. Kpome toro, noteHumanzasucumbie Ca®t-kaHanbl T-THIA SHIOTEIMS yUacT-
BYIOT B pacciabJIeHNH JETOYHBIX apTepUaIbHBIX cocymoB [7]. BaxkHO Tak:ke OTMETUTD,
yro Cav3.2-kaHajnbl T-Tuna peryaupyioT (GpyHKIIMIO TPOMOOLIUTOB U TpoMOOOOpa3oBa-
Hue [8]. HamMmu mmosTomy ObLIO BBICKA3aHO MPEAIOJOXKEHUE, YTO JIsI CHYKEHUS JIErod-
HOTO COCYIMCTOTO COMPOTUBJIEHUS] B YCIOBUSIX TPOMOO3MOOJMU JIETOYHOM apTepuu
MOXHO MCITONB30BaTh 6okatopbl Ca2t-kananoB T-tuna. OqHUM 13 GI0KATOPOB YKa3aH-
HBIX KaHAJIOB B HEMPOHAX TOJIOBHOTO MO3Ta SIBJISIETCSI IPOTUBO3MUJIETITUYECKUI TTpernapar
atocykeumuz, [9]. Bompoc ke 0 BIUSIHUM 3TOro IIpelapaTa Ha IJIaAKOMBIIICYHbIE KIISTKHN
JIETOYHBIX COCYIIOB B JIUTepaType He ocBenieH. OmHako B padore [10] moka3zaHo, 9TO 3TO-
CYKCHUMMI BBI3BIBAJI Y KPBIC Ba30AMIATALIMIO MO3TOBBIX apTepPHii M YMEHbIIIA KOHCTPUK-
TOPHBIC peaklMU ITOCACOHUX B OTBET HAa MpHMMEHEHHE HOpaIpeHaJIMHAa M CEepOTOHMHA.
CrenyeTt TakKe OTMETUTh, YTO TIPOTUBOMAJIIPUIAHBII Mpenapar XJIOPOXUH YMEHbIIIAET Jie-
TOYHYIO TUTTIOKCUYECKYIO Ba30KOHCTPUKIIUIO ¥ KPBIC, YTO OOYCIIOBJIEHO OJI0KaIOi ITOTEH-
nuan3aBrcucMbix Ca?-kaHanoB L-Tuma, mero-ympasiseMbix Ca?t-KaHaioB, a Takxke
penenTop-3aBucuMbIx Ca?t-KaHaIoB NIaIKOMBIIIEYHBIX KIETOK apTePUATBbHBIX COCYIOB
serkux [11]. CBemeHus Xe o BAMSHUM xytopoxuHa Ha Ca?"-kaHanbl T-THMA B TUTEpaType
MpaKTU4YEeCKN OTCYTCTBYIOT. Tak, B pabote [12] moka3aHO, YTO XJIOPOXUH MOKET aKTH-
BupoBaTh Cav3.2 KajnblMeBble KaHajlbl T-TUIa KOXHBIX adpdepeHTHBIX HepBOB. [n-
POKCHUXJIOPOXWH yMEHbBIIAeT CTUMYJIUpPYIOIIee AeiCTBME TpOMOMHA Ha aKTUBAIIMIO
TPOMOOIIMTOB B MPUCYTCTBUM SHAOTEINaAIbHBIX KIeToK [13]. Llenpio paboTHl SIBUIOCH
MpoBeAeHUE CPAaBHUTEIBHOIO aHAAN3a U3MEHEHUI JIeTOUHO MUKPOTreMOIMHAMUKY B
YCIOBUSIX MTepdy3Uun U30JMPOBAHHBIX JIETKUX MPU IKCIIEPUMEHTAIbHON TPOMO03IMO0-
JIUM JIETOYHOI apTepuy Ha (POHEe MPUMEHEHUSI 3TOCYKCUMUIA, XJIOpOX1MHa, Mubedpa-
ouia 1 HUeOuITmHa.

METO/bl MCCJIIEJOBAHUA

WccnenoBanue BoimoaHeHo Ha 43 kposaukax Chinchilla maccoit 3.5—4.5 xr (muToM-
HUK “ParnnonoBo”, JIeHUHIrpaackasi 061acTh) Mo HapKo3oM (ypeTaH + xjopajo3sa (Sig-
ma Chemical Co., CILIA) 500 u 50 Mr/Kr cCOOTBETCTBEHHO, BHyTPUOPIOIIMHHO). BHaua-
Jie JKUBOTHBIX MEPEBOAVIN Ha VCKYCCTBEHHYIO BEHTWIISIIIMIO JIETKUX (4acTOTa TBIXaHUS

30—40 UMKIIOB/MUH, ObIXaTENBHBIT 06beM 15—20 cM>/KT) ¢ TToMomibio anmapara “daza-9”
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(Poccust), 3aTeM BCKpbIBaJIU IpyaHYIO KIeTKy. M3oaupoBaHHbIE Jerkue Tepdy3upoBain
in situ TByXKaHAJIbHBIM HAaCOCOM TOCTOsTHHOTO pacxona (136 mi/mMuH) (PBI'HY “UDM”).
KanumisipHoe runpocratuyeckoe AaBjieHrue U KoM OUIUEHT KanmuUIsIpHOW (WIbTpalnu
OTIPEEIISIA C TIOMOIBIO METOIMKU BOJIFOMOMETPUHN SKCTPAKOPITOPATHHO LIMPKYJIMPYIOLIeit
KposBu [ 14]. BenrnunHy niepdy3noHHOIO OaBIeHUS B JIETOUHOM apTepuH, JEBOM IIpeacep-
UM 1 KCTPAKOPIOPATbHOM pe3epByape u3Mepsiiu TeHzogaraukamu MLT0699 (AD In-
struments, ABcTpayiusi). KoHTpoJib ra30BOro coctaBa U KMCJIOTHO-IIEJOYHOTO COCTOSI-
HUSI KPOBU OCYIIEeCTBIISIN Ta3zoaHamm3atopoM ABL-50 (Radiometer, Jlanus) [14].

IIpoBeneHo 6 cepuii akciepuMeHTOB. B mepBoii cepum (7 KpOJIMKOB, TpyTIIia CpaBHe-
HUST) OCYIIECTBJISUIA AMOO0JIM3AaIIMIO JIETOYHOM apTepuu IyTeM BBeaeHUs B Hee 10—15 am-
00JI0B HWJIMHApUYECcKOoi hopMbl fruameTpoM 0.8 MM u mmmrHo#it 1—1.5 MM. [11s1 U3roToB-
JIeHUsI BMO0JIOB B HavaJjle 9KCIIEpUMEHTAa Y XKMBOTHBIX 3a0Mpaii KpOBb U3 JIEBOI sipeM-
HOIt BeHBI B KaTeTep IMHOM 15 cM, BHYTpeHHUM araMeTpoM 0.8 MM U IITIpUIL 06beMOM
1 M. ChopMupoBaBIIMiicsS KPOBSTHOM CTYCTOK YIAJIsUTM U3 IITPUIIA U KaTeTepa, a 3aTeM
M3TOTOBJISIIN M3 Hero 3M00:kbl [14]. Bo BTopoit cepuu TpoMOO3IMOOINIO MOIEIMPOBATIN
Ha hoHe TIPUMEHEeHHUS STOCYKCUMUIA, B TPEThEH U YeTBEPTOIl — COOTBETCTBEHHO MUOe-
dpanuna u xjaopoxuHa. B msATOl cepuu ONMbITOB BHAaYaje MPU MTOMOIIM MUKPOI03aTopa
(PBIrHY “MBM”) HaunHaiu nHPY3MI0 610KaTopa Kpp-KaHanoB — miMbeHKIamMuaa
(3 Mr/kr/muH) [15] B TeueHue 5 MUH, 3aTeM Ha (hOHE UHDY3UU TIPUMEHSUIN XJIOPOXUH U
MOJETMPOBAIM JIETOUYHYIO 3MO0JUI0. B 11ecToit cepru MpuMeHsUIM aHTArOHUCT KaJlblIy -
eBbIX KaHanoB L-tuma Hudemunuu. Dtocykcumun (40 mr/kr) [16] u XJI0poxuH
(50 mr/kr) [11] BBOIMIM B JIETOYHYIO apTepuio B 5 MJI (DU3MOJOTMYECKOro pacTBOpa
(0.9%-HpI1it pacTBOp XJIOpUIA HATPUS) MEIUICHHO B TeueHUe | MUH, U MOCJe cTabuIn3a-
I TeMOAMHAMUYECKHX TTapaMeTpoB Yepe3 5 MUH BBOOVIIM dMO0JBI. Mubedpamn u
HUbEIUIUH BBOIWIN B JIESTOYHYIO apTepUIo ITyTeM MHOY3UU MPU TTOMOIIM MUKPOI03a-
Topa (PBI'HY “UDM”) coorBercTBeHHO (1 MKT/Kr/MuH) [17] u (5 MkT/KT/MUH) [ 18], TTOCITE
Hayvayia UH(Y3UM 4epe3 S MUH MOJEIMPOBaIM TpoMO0aMOouIo. Pazmiuns crioco0oB BBeme-
HUSI yKa3aHHBIX MTpenapaTtoB 00yCI0BIeHbl 0COOEHHOCTSIMU UX (hapMakoKuHeTuku [ 19, 20].

Orocykecumun (Mibe GmbH Arzneimittel, T'epmanust), mubedpaman (Sigma Chemical
Co., CIIIA), ximopoxuH (Alkaloida Chemical Company Zrt, Bearpust) pactBopsuii B hu-
3uoJiorndyeckom pactBope. [nmubenkiaamun (OO0 “Dapmacunre3-TiomeHb”) pacTBOpSI-
g B 2 mu guMmetuiicyibdokcuna (OAO “Mapbuodapm™), manee 2 M1 pacTBopa 100aB-
JISLTA K 8 MJT (PU3UOJIOTUYECKOTO pacTBopa. JuMeTWICyIb(OKCHUI MOXKHO BBOIUTH BHYT-
puBeHHO [21]. B IpenBapuTeabHEIX OIIBITaX IPUMEHEeHNE TUMETHIICYIbGoKcHaa 6e3
IIMOEHKIIaMUIA He BBI3BIBAJIO TOCTOBEPHBIX CIIBUTOB JIETOYHOI MUKpOIMpPKY. s, Hude-
nunH (OO0 “O30H ®apMm™) pacTBopsiii B 95%-HoM aTmioBoM crnimpte (10 mr/min), a 3a-
TeM 100aBJsSIIU K (DU3MOJIOTMUYECKOMY PacTBOPY A0 HEOOXOAMMOII KOHLIeHTpauuu [22].
YuutbiBasi POTOUYBCTBUTEILHOCTh HUGEIUIIMHA, TPUTOTOBJIEHNE €TI0 pacTBOpa IPOBO-
IUJIOCH TPU C1ab0M OCBEIleHUU (MOITHOCTD JaMIibl 3 Br, minHa BoHbl 590 HM), MHDY-
3UsI OCYIIECTBIISIACH B YCJIOBHSIX CBETOM3OJISILIMY (hOJTBIOM MUKPOI03aTopa M KaTeTepa.
KoH1ieHTpammmio KarexoJaMrUHOB B TUTa3Me KPOBH, OTTEKAIOIIEH OT JIETKHUX, OIPeaeIsIn
meTonoMm PonrHa—Yokanrey. st oTnesieHUs IUIa3Mbl 3 MJT TeIapUHU3MPOBAHHOM KPO-
BU HeHTpudyrupoBaiu (ueHtpudyra LMC-3000, JlatBust, 1000 06./MuUH) B TedyeHUE
20 muH. dnsa ocaxnenus 6eakos 0.1 M1 ruta3mbl 1006aBasuii K 1 M1 5%-Horo pactsopa
TPUXJIOPYKCYCHO# KMCJIOTBI M cHOBa HeHTpudyrupoBaiu (2000 06./MUH) B TeyeHUE
10 muH. 3ateMm K cynepHataHTy gobasisiiiv 4 Mt 10%-Horo pacTBopa KapboHaTa HaTpUst
u 0.5 mn peaktuBa @onuna—Yokanrtey. Uepe3 5—10 MUH omnpenesuii KOHLUEHTPALUIO
karexojlaMmuHOB Ha (potoMeTpe KDK-3-01 (Poccus) npu mivHe BosHbL 650 HM mocie
MpeaBapuTeIbHON KaTMOpOBKU hoToMeTpa craHaapTHbIM 0.1%-HbBIM pacTBOPOM ajpe-
HanuHa (Poccust) [23, 24]. PeaktuB ®@onmHa—Yokanrtey, TpUXJIOPYKCyCHas KMCJIOTa U
KapOoHat HaTtpus ObLIU TpuobpeteHbl B “JleHpeakTuB” (Poccus). B KOHIle OnbITOB Ha
anekTpoHHBIX Becax MACCA-K BK-300 (Poccust) namepsuiim Maccy JIETKUX KPOJIUKOB.
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Ta6muua 1. McxonHble 3HaYeHUSI MOKa3aTesiell MUKPOLUUPKYJISILIMK nepdy3upyeMbIX JETKHUX KPO-
JINKOB B TTPOBEIEHHBIX OIbITaX

WcxonHble 3HaYeHUsI B CEPUAX SKCIIEPUMEHTOB

IToxa3zatenb,
pa3MepHOCThb 1 I I v \% V1
n=7 n=38 n=7 n=3_8 n==6 n=7

TlepdysuonHoe naBneHue BIe-| 30 45 | 949 | 2142 | 2241 | 26+2 | 21+3
TOYHOU apTepI/II/I, MM pT. CT.

Haberue pCBOMNPEICEPAIL, | 56+ (3 | 50+0.0 | 45403 | 45103 [ 45203 | 50401
MM PT. CT.

Kanusiproe ruapoctatiie- | ¢ g 404 | 83402 | 78403 | 8.0+03 | 79403 | 87+0.1
CKO€ IaBJICHUE, MM PT. CT.

Jlerounoe cOCyIMCTOE CONPO- | 39 4 g | 13746 | 16148 | 171+8 | 210411 | 157+6
TUBJICHUE, IUH X C X CM

TIpeKanmuIApHOECONPOTMBIC-| 57 4 7 | 10547 | 12949 | 1378 | 17711 | 1206
nue (Ra), nuH X ¢ X cM

TlocTkanmIApHOE COMPOTHB- | 35 44 | 3349 | 3243 | 34+2 | 33+2 | 37+3
nenue (Rv), iuH X ¢ X cM

OrtHouieHue Ra/Rv 6.5+0.5|33+01|40+£03|40+£03|54+03]|32%0.1
KoadduimeHT KanuisipHO

bunbTpaumu, 0.04 £0.01{0.04 £ 0.01{0.04 £ 0.01]0.05 £ 0.01|0.04 £ 0.01|0.04 = 0.01
Ji/MuH/100 T/MM PT. CT.

Macca nerkux, 26+ 4 17+2 17+3 16£2 16+3 18+2

KonueHTpawmst katexonaMn- | 3654 56 | 370432 | 383422 | 374430 | HEOMPe- | 3874 9
HOB, MKT/JI et

WcxonHble 3HaUEHUS TTOKa3aTeseit ITPEICTAaBJICHBI B BUIC M+ m, Tae M — CpeaHAA apVI(i)MeTVI‘-IeCKaH 3HAYEeHU M
nokasareJyiei, m — cTaHaapTHast omunbka CPEOHEro 3HAYCHUA. 1 — KOJIMYECTBO XKMBOTHBIX.

DeKTpUUECKNE CUTHAJIbI U3MEPSIeMbIX TTOoKa3aTeseil IerOUHOM MUKPOTeMOAMHAMM -
KM 3alUCHIBAJIM Ha XeCTKUil muck kKommblorepa IBM PC mocie anamoro-ummudppoBoro
npeobpazoBanus turaToi L-Card L-783 ¢ mocaenyomum orpeacieHueM pacueTHRIX I1a-
pameTpoB 1 aHam3oM T10 nporpamMmme ACTest (Bepcus 1.6.59, OO0 “Jlaboparopus aB-
TOMaTU3UPOBaHHBIX cucteM”, Poccus). M3MeHeHUsT mapaMeTpOB MUKPOLIMPKYJISIIAU
JIETKUX M KOHLICHTPALUM KaTeX0JIaMUHOB CpaBHUBAJIM Ha 5-if MUH MOCJIe MPUMEHEHUsI yKa-
3aHHBIX BBIIIIE TTPEMapaToB ¥ SMOOJIOB MPU JOCTHKEHUM MAaKCUMAaJIbHBIX CIIBUTOB JIABJICHUST
B JierouHoit aptepuu. [TomydyeHHbIE pe3yabTaThl CTAaTUCTUYECKU 00pabaThIBAIM C TIOMOIIIBIO
nporpamMMbel Axum 5.0 (Math Soft Inc., CILA). [umoTe3y oT/Im4mii CIBUTOB UCCIIETyeMBbIX
rokasareJieil OT HyJIsl IPOBEPSUIM C UCTTONIb30BaHUeM f-Kputepusi CteioneHTa. Onpenesnsim
JIMHEMHBIN K03 duIMeHT Koppessunu [TupcoHa Mexmy BeTMIMHAMU TTPeKanuUISIpHO -
TO COMPOTUBJIEHUS U KO3(MEOUIIMEHTOM KanmWUISIpHON (uibTpauuu. JocToOBEepHBIMU
cuntanu otmuus rpu p < 0.05. TIpoBepKy OMBITHBIX JAHHBIX HA HOPMaJIbHOE pacripee-
JIeHUE TIPOBOAMIIN C UCTIONIb30BaHUeM KpuTtepust Koimoroposa—CMmupHOBa.

PE3VJIBTATBI UCCIIEAOBAHUMA

B tabm. 1 IpeaCTaBJICHbI UCXOOHbIC 3HAYCHUA UCCIIEAYEMBIX nokaszareJiei JEeroYHOM MUK~
POLMPKYJIATINN U KOHIICHTPAIIMM KaTEXOJIaMMWHOB B ITPOBCACHHLBIX CEPUAX OKCIICPUMEHTOB.

M3 naHHBIX TaOIULIBI CJIEAYET, YTO pa3IMyudg MECXKIAYy UCXOOHbIMU 3HAYCHUSAMMU UCCIIC-
JAYEMBIX nokasareyen MUKPOr¢eMOIMHAMUMKU JICTKHUX KPOJIMKOB B OITbITaX ObLIM B OCHOB-
HOM CTaTUCTUYCCKU HEAOCTOBCPHbBIMMU.
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Tab6auua 2. HanpaBiaeHHOCTb M BeJIMUMHA U3MEHEHU T IToKa3aTelieii MUKPOLMPKYJISILIMY niepdy3u -
PYEMBIX JIETKMX KPOJIMKOB B OTBET Ha MTPUMEHEHKEe GJIOKATOPOB KallbIIMeBbIX KaHaaoB T- u L-Turma

H3MeHeHMe MoKa3aTeleil OTHOCUTEILHO
MCXOIHOTO YPOBHS TIOCJIE IPUMEHEHUS:
IMOeHKIIa-
TMoka3zarens aTocyKeu- | Mubedpa- XJIOPOXMHA mun + Huge-
MuIa auna i IUIHAHA
XJIOPOXUH
II cepusi | Il cepusa | 1V cepusi V cepust VI cepust
n=3_8 n=17 n=2_8 n==6 n=17
gzlil‘%’)yﬁ?’;‘;g‘gi;ﬂa‘m‘me BACT  _q 2% | 10 £ 2% | 18 £ 3% | —11£3% | —10 2%
JaBiaeHue B JICBOM Ipeacepaun 0+2 0+2 0+2 0+2 0+2
g‘&”gﬁ‘;&zmﬂp"”“”“e' —1+2 | —1+2 | -8+ | 142 —T42%
JIerO1HOE COCYAMCTOE COMPO™ | _y5 4 oo 12 424+ | 23 4% | —14£5% |13+ 4"
Eﬁ:?ﬁg;‘”ﬂﬂpﬂoe COMPOTHBIC™ | 19 4 3%%| _|5+3%% | 24+ 3% | —16+£6% | —11+3%
E;gfﬁil;m"pﬂoe COMPOTHBIET 0 42 0+2 |-18+6* 0+3 —18 £ 5*
OtHomeHne Ra/Rv —18 £ 3**| —15 £ 3**| —8 £ 3* —16 £ 6* 13 + 5%
ggig’%ﬁﬁﬁm KamuUBIpHOR | 149 | 42 | -20+7¢ | —10%5 12
KonHneHTpanms KatexodaMuHOB | —5 £+ 3 —10£3* | —13+4* |Heonpemenstma| —3+2

W3MeHeHUs TTOKa3aTesieil MUKPOLIMPKYJISILMKM B TTPOLIEHTAaX K MCXOAHOMY YPOBHIO UIsl XMUBOTHBIX B TPYIIIE
CpaBHEHUS WIK K (DOHY MOCJIe IPUMMEHEHUsI TperapaToB MpeacTaBlieHbl B Buae M + m, tne M — cpenHsis apud-
MeTHYecKasi 3HaYeHUI ImoKa3areseii, m — CTaHaapTHast OolIMoOKa cpeaHero 3HadeHust. Llndpol co 3HaKOM (—) —
CHIDXeHue nokaszaresis; * — p < 0.05; ** — p < 0.01. OTcyTcTBHE 3BE€3I0YKN — HETOCTOBEPHBIE M3MEHEHUS ITOKa-
3aTelisl. 1 — KOJIMYECTBO XXUBOTHBIX.

[MpuMeHeHne 3TOCyKCcUMEAa u 6;10katopa Ca?t-kananos T-Tuna mubedpanuia mpu-
BOJIMJIO K TTPAKTUYECKHU OIMHAKOBBIM CABUTaM MCCJIeyeMbIX TToKa3aTeleid MUKpOreMo-
IUHAMUKU JIETKUX, OOJBIIMHCTBO M3 KOTOPHIX YMEHBIIAJIOCH (Tab1. 2).

Taxk, menpeccopHbIe CABUTH TaBJICHUS B JISTOYHOM apTepUN COCTABUIIM COOTBETCTBEH-
HOo —11 £ 2% (p < 0.01) u —10 + 2% (p < 0.01). ITpekanuJUISIPHOE COIMPOTUBJICHUE
YMEHBIIAIOCh COOTBETCTBEHHO HAa —19 = 3% (p < 0.01) u —15 = 3% (p < 0.01) oT ucxon-
Horo ypoBHsl. KanuiisipHoe ruipocTaTiyeckoe AaBJieHUe U MOCTKAMWIISIPHOE COMpPO-
TUBJICHUE MIPY 3TOM He U3MEHSITUCH (Tabur. 2). CinenoBaTelbHO, 9TOCYKCUMU, KaK U MU-
Gedpam, OKa3sIBa TpeNMYILIecTBeHHOe BiusiHre Ha Ca?t-kanans! T-THIA ITaTKOMBI-
IIEYHBIX KJIETOK JIETOYHBIX apTepUaATbHBIX COCYIOB.

B oTBeT Ha MpuMeHeHNWEe XJIOPOXWHA TaBJIeHNEe B JIETOYHOM apTepuu, MpeKaIuIsap-
HOE U JIETOYHOE COCYIMCTOE COMPOTUBISHUS CHWXXAIKUCH B OOJIbIIIEH CTeNeHU, YeM Ha
(doHe IeicTBUS 3TOCyKCcuMUaa, Mudedpanuna u HupeaunuHa. Bmecre ¢ Tem nocrka-
MWJIJIIPHOE COMPOTUBJIEHNE Ha (pOHE MPUMEHEHUS XJIOpPOXUHA U HU(eaUuIMHa yMeHb-
LIAJIOCH MPAKTUYECKN OMMHAKOBO, COOTBETCTBEHHO Ha —18 £ 6% (p < 0.05) u —18 = 5%
(p <0.05) (tadm. 2). [TockonbKy Ooblllee CHUXKEHUE NaBJIeHUs B JIETOYHOI apTepuH, Jie-
TOYHOTO COCYIMCTOTO COTPOTUBIICHUS U TIPEKATMJUISIPHOTO COTIPOTUBIICHUSI B OTBET Ha
MNpUMEHEHNE XJIOPOXMHA IT0 CPaBHEHMIO C AeIIpecCOpHBIMU 3(ddhekTamu Mubdedpannia u
HUpEIUNMHA HE MOIJIO ObITh OOBSICHEHO TOJBKO €ro OJIOKMPYIOIIUM JeCTBUEM Ha
KaJIbIIMEeBbIe KaHAJIbl, HAMM OBIJIO BBICKA3aHO TIPEITOJIOKEHNE, UTO XJIOPOXUH MOT aKTH-
BUPOBATh KaJieBble KaHAJIBI.
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Tab6auuma 3. XapakTep U BeJIMYMHA U3MEHEHUI MMoKa3aTesieil MUKPOLMPKYJISILIUY TTepdy3upyeMbIX
JIETKMX KPOJIMKOB MPU TPOMOO3MOOJUM JIETOUHOI apTepuu Ha (hOoHEe MPUMEHEHUSsT OJIOKATOPOB
KaJibliMeBbIX KaHaioB T- u L-Ttuna

W3meHeHue noka3areseil mpu TpoMGOIMOOIMY JIETOYHOM apTepum

Ha (poHEe MpUMEHEeHUSs

n B IpyIime
okasareJib cpaBHe- DIMOeHKJIa-
3TOCYKCU-| MHUOe- |XJIOPOXU- HUbe-
HUS MU + XJjao-
=7 Muga | ppasuia Ha p— IUTIMHA
n= n=38 n=7 n=3 I;1=6 n=7

TIepySHOHHOC AABICHUC B | g 4 jowx| 47 + 3w | 374+ 5% | 174+ 3% 26+ 30 | 2643
JIETOYHOU apTCPpUN

Hﬂjl‘;“e“"e BJICBOMIIPEACED- | _ 4 4 0+2 0+2 | 142 1+2 0+2

KaHI/UIJ'IHpHOC rmaopocraTtu-
YECKOE€ naBJICHUE

17 £ 4** | 16 £ 2%* | 16 &+ 3* 8 + 3* 16 £ 2%* 15 + 2%

JIerotnoe COCYAMETOR CO- | 1) 4 gux| 68 + 5** | 48 + 6% | 22+ 3%%| 3344 | 364 7%
IIPOTUBJICHUE

TIpEKAMILIAPHOE COMPO- | 150 1 x| 77 4 6%+ | 51+ 8%% | 22+ 4% 31+ 3% | 34+ 5%
TusieHue (Ra) - - - - - -

TOCTKAMIIAPHOE COMPO- | 53 4 us | 40+ 3+% | 37435+ | 21 +6* | 39+ 3 | 43+6%
tusieHue (Rv) - - - - - -

OrHourenne Ra/Rv 43 £ 7¥* | 26 £ 6%* | 12 £ 4* 1£2 —7 £ 2% —8 £ 3%

KosdduunenT kanmuisap- 25 + 4% | 30+ 3% | 21 + 6* 10+7 14 + 4%+ 14 + 6*
HO# (bUABLTpaLUK - - - B B B

KoHieHTpanms Katexosa- He ompere-
MWHOB (OTHOCUTEILHO UC- 14 £3**| 10+£2%* |—4+3 —4+2 JIHJ!:I)I/I 10 £+ 3*
XOTHOTO YPOBHSI)

W3MeHeHMs ToKasaresieii peacTaBieHsl B Buae M + m, tne M — cpenHss apudMeTudecKas 3SHaYeHIiA moKasaresieit,
m — cTaHAapTHas oIMOKa cpenHero 3HadeHus1. Llndpbl co 3HaKoM (—) — cHMKeHMe nokasaress; * — p < 0.05;
** _ p < 0.01. OTcyTCTBHE 3BE300YKM — HEJOCTOBEPHbIE U3MEHEHUS [TOKA3aTeIsl. # — KOJMYECTBO KUBOTHBIX.

C 11eJ1bI0 TIPOBEPKU MPEAITOIOKEHUSI O BO3MOXHOM aKTHUBUPYIOIIEM BIUSHUU XJIOPO-
xrHa Ha K rp-KaHasbl ObLIM MTPOBEAEHBI OMBITHI C €r0 MPUMEeHeHUeM Ha (poHe uHdy3uun
mubeHkIamuna — onokaropa Kurp-kaHanos. (B orBer Ha MHpy3ui0 mubeHKIaMuaa
JaBJIeHUE B JISTOYHO apTepyM MOBHIIaNoch Ha 7—10%, T.e. a(hdeKT GbUT TPOTUBOITONIO0-
>KEH TaKOBOMY B cjlyyae NPUMEHEHUSI HUKOpaHauia — aktusaropa Krp-kaHanos [14]).
W3 maHHBIX Tabj. 2 clieayeT, YTO B YCIOBUSX MPUMEHEHUs XJIOPOXUHA B COYETAaHHUU C
ITUOSHKIAMUIOM ITOKA3aTeN M JISTOYHOM MUKPOUMPKYJISIIMYA CHUXKAIUCH TTPAKTUUECKHN
B TaKOM ke CTeNeHM, KaK U B OTBET Ha IpuMeHeHne Mubedpanmia. MoxXHO ITI03TOMY I10-
JlaraTh, 4TO Ha (poHe AeiicTBUS IMOEHKIaMUAa MOTJIO TIPOSIBISITHCS OJIOKUPYIOIIIee B~
stHue xnopoxuHa Ha Ca?t-kanansl T-tumna. [Ipu 5TOM He GbITIO OTMEYEHO YMEHbIICHHS
KalmWJJIApHOIO IrmapoOCTaTUYCCKOIo AdaBJICHWSA W ITOCTKAIIMJUIAPHOIO COIIPOTUBJIICHUA
(Tabi. 2). CienoBaTebHO, Ha (POHE MPUMEHEHUS INTNOSHKIIaMIAA He TIPOSIBIISITINCH aK-
TrBUpyomye 3hdeKTr XtopoxrHa Ha K ,rp-KaHaIbI, 0COOEHHO ITaIKOMBIIIIEYHBIX KIIETOK
JIETOYHBIX BEHO3HBIX cocynoB. CnBurn koadduliMeHTa KamiUIIpHOU (GUIbTpaluy B YCI0-
BUSIX TIPUMEHEHMST YKa3aHHBIX MTPEIapaToB ObUIM B3aUMOCBSI3aHbI C BEJIMYMHOM MpeKarnmi-
JISPHOTO COTMPOTUBIICHUSI: KoadduiineHT Koppensauuu coctabmi 0.76 + 0.02 (p < 0.01).

IMpu MogenrupoBaHUU TPOMOO3IMOOIMHU JIETOYHOI apTepun Ha hOHEe TIPUMEHEHUST aH-
TarOHNWCTOB KaJIbIIMEeBbIX KaHaoB T- u L-Tuna rnpakTuyecku Bce UcciiemyeMble TeMOIN-
HaMU4ecKue ToKa3aTe v Bo3pacTajld MeHbIIIe, YeM B TpyIire cpaBHeHUs (Tab:. 3).
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Puc. 1. 3aBucumocts n3MeHeHMit Koadduunenra KamwuisspHoil dunbrpaimu (CFC) oT ciBUroB rpekanui-
JISIPHOTO COTMPOTUBJIeHUs (Ra) mpu TpoMOOIMOOIMU JIETOYHOU apTepun Ha (oHe MpuMeHeHUs 6JOKATOPOB

+
Ca2 -kaHanoB T- u L-tumna.

OnHaKO HaMMeHee BbIpaXkKeHHbIE TIPUPOCTHI IaBJICHUS B JIETOYHOM apTepuH, JIETOUHO-
IO COCYIMCTOTO COINPOTUBIICHUS, KATMJUISIPHOTO TUIPOCTATUUECKOTO JABJICHUS, TIpe- 1
MOCTKAMWJIJISIPHOTO COMPOTUBJIEHU B yKa3aHHBIX YCJIOBUSIX UMEJIM MECTO Ha (poHEe mpu-
MEHEHUsI XJIOPOXUHA 10 CPABHEHUIO C TAKOBBIMM Ha (pOHE TeMCTBUS 3TOCYKCUMUIA, MU -
oedpammia u HudeaunmHa (Tadi. 3). B onplTax Takke OTMEUEHO, YTO IIPU SMOOIM3AIINN
JIETOYHOI apTepu 1TOCiIe TPUMEHEHUS XJIOPOXHUHA B cOYeTaHNU ¢ O10KkaTopoM K pp-Ka-
HaJIOB NIMOSHKIIAMUIIOM HCCIIeyeMble TeMOIMHAMUYECKIE TTOKA3aTe TN YBEIMIMBAIUCH
MPaKTUIECKU B TAKOM XXe CTeTIeHU, KaK U TP MOACIMPOBAHUM TPOMO0IMO0IMKY Ha (o-
He npuMeHeHust antaronucra Ca? -kananos L-tuna — Hudenunuua (tadmn. 3). Cieno-
BaTeJIbHO, B yKAa3aHHBIX YCJIOBUsIX Ha ¢poHe Giokanbl K,rp-KaHAJIOB MPOSBASIIOCH 6J10-

Kupylolee neifictBue xjaopoxuHa Ha Ca’t-xkananel L-tuma. B oTBeT Ha sM60IM3alMIO
JIETOYHO apTepnu Ha (hOHe NeCTBUSI aHTaATOHWCTOB KaJIbIIMs Oblla OCOOEHHO BBIpake-
Ha B3aMIMOCBSI3b MEXIY M3MEHEHMSIMU KO3 UIIMEHTa KaMWUISIPHOM (GWIBTPAIIUA U
CABUTAMM TIPEKANMWLUISIPHOTO COTIPOTUBIICHUS: KOYMDOUIIMEHT KOPPEISIUKN COCTABUI
0.99 + 0.01 (p < 0.01) (puc. 1).

MoOXXHO MO3TOMY ToJIaraTh, YTO CABUTH KO3 GUILIMEHTa KaITWUISIpHON (hUIbTpaliuu B
YKa3aHHBIX YCIIOBUSIX B OOJIbIIIEH CTENIEHU 3aBUCAT OT U3MEHEHU MpeKanmuLISIPHOTO CO-
MPOTHUBJICHUST, YeM OT MPOHUIIAEMOCTH SHAOTENS TIPU OJT0KaIe KaJbIIMEBBIX KaHAJIOB.

OBCYXIEHMUE PE3VJIbTATOB

Kak oTMeueHo BbIlIE, IPUMEHEHHE CYILIECTBYIOIIMX B HACTOSILEE BpeMsl aHTarOHU-
CTOB KaJIbLIMSI B YCJIIOBUSIX TPOMOO3MOOJIMHY JIETOYHOM apTepUM C LEAbIO CHYXKEHUS Jie-
TOYHOI'O COCYIMCTOrO COMPOTUBIICHUS MPAKTUUYECKH OTPAHUUYCHO M3-3a OTCYTCTBUSI MX
crrennpUIHOCTH B OTHOIIEHUM cocynoB Jerkux [1]. Bmecte ¢ Tem B pabore [2] paccmar-
pUBaeTcss BO3MOXHOCTD IIPUMEHEHUsI TUApala3Ha, KOTOPHIil, C OMHOM CTOPOHBI, TOP-
MO3HUT UHAYLIMPYEMOe HHO3UTOI-Tpudocharom BeicBoGoxkaeHne Ca2t 13 capkormia3ma-
TUYECKOIO PETUKYJIyMa B NNIAAKOMBIIIEYHBIX KJIETKAX, a C APYTOil — YCUIMBAET OTKPhITHE

Ca’*-3aBHCHMBIX KaJINEBbIX KAHAJIOB, CIIOCOOCTBYS Ba30AMIATALIN.
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Hamu Ob110 BbICKa3aHO MPeanooXeHUE O BO3MOXHOCTU MPUMEHEHUS 0JIOKaTOPOB
Ca?*-xananoB T-TUIA [UTS1 YMEHbIICHUST JIETOYHOTO COCYIMCTOrO COMPOTUBICHUS TPH
9MO0JIM3alMU JIETOUHON apTepuu. DTO MpPeArojioXeHue 6a3upyercsi Ha TOM, YTO B
YKa3aHHBIX YCJIOBMSIX MMEET MECTO DPa3BUTHE JIETOYHOW TMIOKCUYECKOW Ba30KOH-
CTpUKUMU [4], B KOTOpOI Yy4YacTBYIOT MEXaHU3MbI, ONOCPEIOBAHHbIC aKTHUBalLMEit
Ca?"-kananos T-tumna [35, 6]. B KauecTBe moTeHLMATBbHBIX O10KaTopoB Ca’’-kaHaioB
T-Tuna Mbl MPUMEHWIN TTPOTUBOMUJIETITUYECKU I TIpenapaT 3TOCYKCUMUIL U TIPOTUBO-
MaJIIpUIHBIN IIpenapaT XJI0poXuH. D¢ ¢eKTh yKa3aHHBIX MpeIapaToB Ha MUKPOLIMPKY -
JISILIMIO JIETKWX TPU MOJETUPOBAHUU TPOMOOIMOOIUM JIETOYHOI apTEpUM B JIUTEpPAType
HE OCBEIIEHbBI, TOCKOJILKY 3TH JIEKapCTBEHHBIE CPEICTBA TPAIUILIMOHHO HE paccMaTprBa-
I0TCSI KaK BazoauataTopbl. CiieayeT Takke OTMETUTD, YTO OOJIBITMHCTBO MCCIIeIOBaHUI
BEILECTB C MOTEHIMAJbHBIM NIefICTBMEM Ha IJIaJKOMBbIIIEYHbIE KJIETKU BBITIOJHSIETCS,
KakK TpaBUJIO, HA U30JIMPOBAHHBIX KOJIEUKaX JIETOUYHBIX COCYNIOB, HE YIENsisl CYIleCTBeH-
HOTO BHUMaHMSsI BOIPOCaM MUKPOTEMOIUHAMUKU.

Pesynbprarsl mpoBeAEHHBIX 3KCIEPUMEHTOB MOKa3aJliv, YTO B OTBET HAa MPUMEHEHUE
STOCYKCUMUA, Kak 1 Ginokatopa Ca?t-kananos T-tuna mubedpanmia, uccieayeMble
MOKa3aTesu JIETOUHOM MUKPOLUMPKYISIIMY YMEHBIIAJIMCH PUMEPHO B PAaBHOI CTETICHHU,
3a UCKJIIOYEHUEM KaNWJUISIPHOTO TMAPOCTATUYECKOTO HABJIIEHUSI U MOCTKAMUILISIPHOTO
COIPOTHUBJIEHUSI, KOTOpPble HE M3MEHSUIUCh (Tads. 1). MoXHO moaToMy IoJjiaraTb, 4ToO
3TOCYKCUMM]I, KaK U MuUOedpaani, okasbiBaa OJOKMpPYIOIllee BIUSHUE B OCHOBHOM Ha
Ca?*-xaHansl T-THTA ITAOKOMBILICYHBIX KJIETOK JIETOYHBIX aApTEPUATBHBIX COCYIOB.
BMecTe ¢ Tem oOpaTuit Ha cebs1 BHUMaHUE TOT (DAKT, UYTO KOHIIEHTpALIMs KaTeXOJIaMUHOB
B cllyyae TIpuMeHeHus Mubedpannia ymeHbinagach Ha 10 + 3% (p < 0.05), Torma Kak Ha
¢doHe neiicTBUSI 3TOCYyKCUMUIA OHA TOCTOBEPHO HE U3MEHSIaCh. DTO MOIJIO ObITh OOYCIIOB-
JIEHO GJIOKMPYIOLIMHU BIMSIHUsIMU MuGedpaamia Ha Ca " -kaHanbl N-THIa CUMIATHYECKUX
TepMUHAJIEH JIETOUHBIX COCYNIOB. B nuTepaType MMeroTcsl CBeAeHUSI O TOPMOXEHUU Mube-
(bpaauioM BEICBOOOXIEHMSI KaTeX0JIaMUHOB U3 CUMITIaTUYECKUX HEPBOB cepalia [25].

B cnyyae npuMeHeHUs XJIOpOXMHA JaBJIEHUE B JICTOYHOM apTepuM, MpeKamLISIpHOE
M JICTOYHOE COCYIMCTOE COIMPOTUBJICHUS CHUKAJIUCH B OOJBIIEH CTEIIEHU, YeEM B OTBET
Ha MpUMeHEHMEe 3TOCyKCuMuIa, Mubedpanuina n audenunrHa. KoHneHTpalms KaTexo-
JIAaMUHOB yMeHbIanach Ha 13 = 4% (p < 0.05), T.e. mIpakKTUYECKU Ha TaKYIO e BEJIMUNHY,
KaK " B yciaoBusx nHby3sum mubedpammna (—10 + 3%, p < 0.05) (tabn. 1). Hemawss no-
3TOMY UCKIIOUUTH, YTO XJIOPOXMH, KaK 1 MUOedpaanii, MOr OKa3biBaTh OJIOKUPYIOIINii
addext Ha Ca’"-kananbl N-THIa CUMIATHYECKUX TEPMUHAEH JIETOUHBIX cocynoB. Oj-
HAKO TMPOBepKa YKAa3aHHOIO MPEAITOJ0XKEHUS HYXXAAETCsS B MPOBEACHUM CIIELIMAIbHbIX
HEepoOU3NOIOrMIeCKIX UCCIICTOBAHMIA.

Kak oTrMeueHo Bbillle, Ha (hOHE AEMCTBUS XJIOPOXMHA TaBJIeHME B JIETOYHOI apTepu,
JIETOYHOE COCYIMCTOE€ COIMPOTUBIIEHUE U TIPEKANUWUISIPHOE COTMPOTUBIEHUE YMEHbIIa-
JIUCh O0JIee BEIPAXKEHO, YeM B cllydae MIpUMEHEHUST 3TOCyKcuMuaa, Mubdedpaania U HU-
dbeaunurHa, 4To He MOXKET ObITh OOBSICHEHO TOJBKO OJIOKUPYIOIIUM AECTBUEM XJIOPOXM -
Ha Ha KaJbliMeBble KaHayibl. Hamu GbLIO BEICKa3aHO MPENNooXeHUE, YTO XJIOPOXUH MOT
TakXe aKTUBMPOBATh KaJineBble KaHaIbl. B uTeparype numMeroTcs cBeeHUs O 3HAUMMO-
ctu K rp-KaHajaoB B Pa3BUTUU JIETOYHON T'MIOKCUYECKON Ba30KOHCTPUKILIMU U JIETOY-
Hoit rutiepreH3nu [26, 27]. B paHee NMpoBeAeHHBIX UCCAEAOBAHUSIX HAMU OBIJIO TTOKa3a-
HO, YTO MPU MOJIEIMPOBAHUU JIETOYHOI TPOMOO3IMOOIMHY B YCIIOBUSIX IIPUMEHEHUST aKTUBA-
Topa Krp-KaHaJIOB HUKOpaHIMUIa KOHCTPUKTOPHBIE PEAKLMHU JIETOUYHBIX apTepUaIbHBIX
COCyZIOB ObUTM MEHBbIIIE, YeM B KOHTPOJIE, a KOHCTPUKTOPHbBIC peaKlIMi BEeHO3HBIX COCYIOB
ycTpaHsuuch [14]. BMecTe ¢ TeM muTepaTypHbIe JaHHBIE O BIIMSHUAM XJIOPOXHA HA KaJln-
eBbIe KaHAJIbI IPOTUBOPEUMBEL. Tak, B padoTe [28] moka3aHO, YTO XJIOPOXWH OJIOKMPOBAI
BK,-KaHasIbl IaIKOMBILLIEYHBIX KJIETOK TPaxeu, YTO, ONHAKO, HE MOXET CIOCOOCTBOBATh
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Bazoauiaatauuu. B uccaengoBanum [29] otMedyeHo, UTO MMpUMEHEHME YKa3aHHOTO Mpernapara,
BO3MOXKHO, BbI3bIBAaeT aKTUBALMIO Kp-KaHaJIOB CEHCOPHBIX HEPBHBIX OKOHYaHUI1 B KOXKeE.

Pesynbprarhel OMBITOB, B KOTOPBIX XJIOPOXWH NMPUMEHSIIN Ha (poHe nHGY3NM 6i1oKaTtopa
Karp-KaHasloB mMOeHKIIaMuaa NoKa3aju, YTO B 3TOM cjayyae OOJIbLUIMHCTBO NOKa3aTe-
JIeii JIETOYHON MUKPOLMPKYJISILIUY CHUKAJIOCH MIPAKTUUECKH B TaKOH Ke CTETIEH!, KaK 1
B OTBET Ha NpuMeHeHue Muodedpanmna (tada. 2). CiegoBaTenbHO, HA (OHE mECTBUS
MIMGEeHKIaMHUIa MOTJIO MPOSIBIISATHLCS 6JIOKUPYIOILee BIUsHUE XJI0poxrHa Ha Ca’*-kaHa-
abl T-tuna. ITocKonbKy B yKa3aHHBIX YCJIOBUSIX KAMTMJUISIPHOE THIPOCTATUUECKOE JaBJie-
HUEC U INMOCTKAITNJUIAPHOIO COITPOTUBICHUEC HEC YMCHbIIAJIMCH, MOXHO ITOoJIaraTb, YTO Ha
¢oHe nprMeHeHUsT MMOeHKJIaMK1a He MPOSIBISUIMCH aKTUBUpYtouue 3¢hdeKTs! XJa0po-
x1Ha Ha Kpp-KaHalbl NTaJKOMBIIIEYHBIX KJIETOK JIETOYHBIX BEHO3HBIX COCY/IOB.

Hawe npeamnonoxeHue o0 aKTMBUPYIOLLEM BIMSHUU XJIOpoxuHa Ha Krp-KaHaibl
MOATBEPANIOCH TAKXKE B OIBITAX C MOIEIUPOBAHUEM TPOMOOIMOOINH JIETOYHOM apTe-
pun. B cirygae amOoau3anmmy nocjenHe Ha (hoHe OeiCTBUS XJIOPOXMHA JaBJISHUE B Jie-
TOYHOM apTepuu, COMPOTUBJIEHHE COCYAOB JIETKUX, KaNWIUISIPHOE TMAPOCTATUYECKOE
naBJieHue, Mpe- U MOCTKANWUISIPHOE COMPOTUBJICHUST BO3pAacTald B MEHbIIEH CTeNeHU
MO CPABHEHMUIO C TIPUPOCTAMU YKa3aHHbBIX MTOKa3aTeseil B yCJIOBUSIX TPOMOOIMOOJINY Ha
doHe TIpUMEHeHMs 3TOCyKcuMmaa, Mubedpammia n HudequnuHa (tabn. 3). OmHako
TIPU JIETOYHOM TpOMO0IMOOIMY Ha (hOHE TIPUMEHEHHMST XJIOPOXMHA B COYETaHUY C OJTOKa-
TopoM K,rp-KaHAIOB IMMOCHKIIAMUIOM MCCIIeIyeMble TI0OKa3aTeI MUKPOLMPKYIISITNT
MOBBIIIATMCH TPAKTUYECKN Ha TaKUE XK€ BEJTMIUHBI, KaK 1 IIPU MOJETUPOBAHNM yKa3aH-
Hoi1 marooruy Ha poHe MpIMeHeHus aHTaronncTa Ca?*-kaHanos L-Trma — HudequnmHa,
HO MEHee BBIPAXKEHO, YeM B YCIIOBMSIX ACHCTBUS 3TOCyKcuMMaa U Mubedpanmia (tadi. 3).
CrienoBarenpHO, TPy AMOOIM3alMKY JErouHoi aprepun Ha doHe Onokansl Karp-KaHaioB

MPOSIBIISUIOCH GIOKMpYIOLIee AeiicTBIE XJIopoxiHa Ha Ca’-kaHassl L-Trma.

OO0paTtuit Ha ceOsl BHUMaHue TOT (haKT, YTO KOHILEHTPAIUSI KaTeXOJIaMUHOB TIPU 9M-
0oIM3alMK JIETOYHOI apTepun Ha hoHe TpUMeHeHUsT Mubedpaania u XJopoxruHa Oblia
Ha 4% MeHbIIle UCXOIHOTO YPOBHS (CTaTUCTUYECKU HE TOCTOBEPHO), TOTIA KaK B TPYITIE
CpaBHEHUS 3TOT MokKasareb Bo3pactal Ha 14 + 3% (p < 0.05). DTo MOXHO OOBSICHUTD,
KaK OTMEUEHO BBIIIE, GIOKMPYIONINMH BIMSHUSIMY YKa3aHHBIX ITpernapaToB Ha Ca’’-xa-
HaJibl N-TUMa CUMITaTUYECKUX TepMUHAJIEH coCcynoB ierkux. Bmecre ¢ TeM mpu TpoM60-
9M001UM Ha pOHE MPUMEHEHUS] STOCYKCUMUAA KOHLIEHTPALUSl KaTeX0JaMUHOB YBEJIM-
yuBajach Ha 10 £ 2% (p < 0.01), T.e. TpaKTUYECKU Ha TaKyIO K& BETUUUHY, KaK U B TPYIT-
Ile CPaBHEHUsI, 3TO CBUAETENbCTBYET 0 ToM, uTo Ca’"-KkaHasbl T-THIA CUMITATHYECKHUX
TepMUHaJIeil MPaKTUYECKU HE PEeTYJIMPYIOT BICBOOOXAeHUEe KaTexojiamuHoB [30]. B or-
BET Ha 3MOOJIM3AlIMIO JIETOYHOI apTepun Ha ¢hoHE MpUMEHEeHUs] HUDEeTUMHA KOHIIeH-
Tpaius KaTeXxojJaMUHOB yBequunBaiachk Ha 10 + 3% (p < 0.05). [TonyyeHHBIe TaHHBIE
TaKKe CBUIETEIBCTBYIOT 00 OTCYTCTBHHM 3HaunMocT Ca’>-kaHanoB L-Tuma cuMmnaTiye-
CKMX TEPMUHAJIEH B BBICBOOOXKIEHUU U3 TIOCIIEIHMX KATEXOJIAMUHOB, UTO OTMEUYEHO U B pa-
oote [31]. BmecTe ¢ TeM B uTeparype umeroTcs cBeneHust o Hammauu Cavl.2- u Cavl.3- ka-
HaJioB L-Tumna B HelipoHax BepXHero mieiiHoro raHmivs [32]. MoXHO TMpeanoJoXuTh,
YTO MPU NMPUMEHEHUU aHTarOHWCTOB KayibliMsl L-THUIIa B LIEIOCTHOM OpraHu3zMe ux 3¢-
GeKThl Ha JIETOYHYI0O MUKPOLIMPKYJISIIIMIO B YCIOBUSIX TPOMOO3IMOOIMHU OYIyT orpee-
JISIThCSI HE TOJILKO BJIMSIHMEM Ha KaJIbLIMEBbIE KaHAIbI MIAIKOMBIIIEYHBIX KJIETOK COCY-
JIOB JIETKUX, HO U Ha HEPOHBI CUMIATUYECKHX BEreTATUBHBIX TAHTJIMEB.

Caurn ko3¢ GureHTa KamUIIpHON (GUIbTpallii B OTBET Ha IpUMEHEHMEe OJI0Ka-
TOPOB KaJIbIIMEeBbIX KaHAIOB T- 1 L-Tuma 6bu11 B3aMMOCBSI3aHbI C UBMEHEHUSIMU TTpeKa-
MWIISIPHOTO COMPOTUBIIEHUST: KoadduimeHT koppensuuu coctabi 0.76 £+ 0.02 (p < 0.01).
OCco06eHHO BbIPaXEeHO 3Ta B3aUMOCBSI3b MPOSIBUIACH IPU MOJETUPOBAHUU TPOMOOIMOO-
JINV JIETOYHOM apTepuu, KOoraa KO3MOUIMEHT KOPPesIiui MeXITy BETUINHAMU H3Me-
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HEeHUI KoaddUIMeHTa KamWUIIpHON (pUIbTpallMy U MPEKaNLISIPHOTO COMPOTUBIICHMSI
coctaBuia 0.99 = 0.01 (p < 0.01) (puc. 1). MoxHO N03TOMY ToJsiarath, YTO CABUTY Kodbdu-
LIMeHTa KaMWUISIPHOI (bUIbTPAIlMU B YKa3aHHBIX YCIOBUSIX, B OCHOBHOM, 3aBHUCST OT U3-
MEHEHUI TTPeKaNUUISIPHOTO COTIPOTUBIICHUST, YeM OT IPOHUIIAEMOCTH dHIOoTeNMs. Bmecte
¢ TeM B pabote [33] mokasaHo, uto 6nokana Ca2t-kananoB L-tumna HudbeaumHoM croco6-
CTBYET YMEHBIIIEHNIO TTIPOHUIIAEMOCTH JIETOYHBIX COCYIOB MPU BO3AYIITHOW 3MOOJIM3aLINT
JIeTouHo# aptepuu. Kpome Toro, B iuTeparype MMEIOTCSl CBENEHMST O 3HAUMMOCTH KaJIbIIU -
eBbIX KaHaIoB T-THMa B pery/siliuy MPOHUIIAEMOCTH SHIOTEIMUS JISTOYHBIX COCy0B [34].
Takum o6pa3om, TpOBeIEHHOE UCCIIeNOBaHME TTO3BOJIMIIO YCTAHOBUTD, UTO B OTBET Ha
MpUMEHEHNe 3TOCYKCHMIUIA, Kak U Gmokatopa Ca’'-xananos T-tuma mMubedpanmia,
NaBJIeHUE B JIETOYHOM apTepyu, MPeKamMUIIPHOE U JIETOYHOE COCYIMCTOE COMTPOTUBIIE-
HUsI yMEHBIIATNCH MPUMEPHO B PaBHOM CTENEeHU, a MOCTKAITWIISIPHOE COMMPOTUBIICHHUE
HE U3MEHSUIOCh. B cilyyae mpruMeHeHU s XJIOpOXUHA JaBJIeHUE B JIETOYHOI apTepuu, Tpe-
KanuUISIpHOE U JIETOUHOE COCYIMCTOE COMPOTUBJICHUSI CHUXAIUCH 0oJiee BbIPaKeHO,
4yeM B OTBET Ha MPUMEHEHUE 3ToCyKcuMmIa, Mubedpaauna u 6nokaropa Ca’’-kaHanos
L-tuna HudeaunuHa; NocTKanuIIsIpHOE COMPOTUBJIEHUE TakKe YMeHbIaaoch. Eciu
XJIOPOXUWH MIPUMEHSUTH Ha (oHe mHbpY3un 61okartopa K, rp-KaHaAIOB NIMOSHKIIaMUIA, TO
OOJIBIIMHCTBO TTOKa3aTeseil JIETOYHOI MUKPOLUMPKYISILIUU CHUXKAIOCh TPAaKTUUECKU B
TakKoil e cTeneHu, Kak U B OTBET Ha NIpUMeHeHue Mubedpaamnia, a MoCTKAIUUISIPHOE
COTIPOTUBJICHHE He M3MeHsIoCch. [Ipy MoaeIMpoBaHUM JIETOYHOI TpOMOOIMOOINU Ha
¢doHe nelcTBUS XJIOPOXWHA MOBBIIIEHUE MaBICHUS B JETOYHON apTepuu, COMTPOTUBIIE-
HUsI COCYIOB JIETKUX, MpPe- M MOCTKAMWIISIPHOTO COMPOTHBICHUM OBbLIO MeHee BbIpa-
KEHHBIM, YeM IIPU TPOMO0IMOO0INM B YCIOBUSIX IPUMEHEHUST 9TOCYKCUMUIA, MUbedpa-
nuia wiv HudenunuHa. B orBeT Ha aMO0IM3alIMIO JIETOYHOM apTepuu Ha ¢hoHE TpUMe-
HEHUS XJIOPOXUHA B YCIOBUSIX O10Kansl K rp-KaHaIOB NIMOEHKIAMUIOM UCCIeLyeMble
rnoxasaread MUKPOLIMPKYJISIIIMK JETKUX BO3pacTali B TAKOM ke CTeNeH!, Kak U Ha (hoHe
neiicrBust HUpenunuHa. CrenoBaTesibHO, XJIOPOXUMH MPOSIBJISIET CBOMCTBa OJ0KaTOpa
Ca?*-kananos L- u T-tuna, a Takke aktupatopa K,rp-KaHajloB, TOrIa Kak 3TOCYKCH-

MMUIL OKa3bIBaeT GIOKHpYIOLIee BIMSHUE B OCHOBHOM Ha Ca’’-kaHaitel T-TUITA DIaTKOMBI-
LIEYHBIX KJIETOK JIETOYHBIX apTEPUAbHBIX cocyoB. BennmunHa koadduimenTa Kanuuisip-
HOI (DMJIBTpAIIM B YKa3aHHBIX YCIOBUSIX 3aBUCUT B OOJbBIIIEH CTENIEHN OT U3MEHEHMI TIpe-
KanWUISIPHOTO CONMPOTUBJIEHUST, YEM OT MMPOHUIIAEMOCTU IHAOTEIUS COCYIOB JIETKUX.
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The Impact of T- and L-Type Calcium Channels Blockers on Pulmonary
Microhemodynamics in Experimental Model of Pulmonary Thromboembolism

V. 1. Evlakhov* *, 1. Z. Poyassov’, and T. P. Berezina“

4 nstitute of Experimental Medicine, St. Petersburg, Russia
*e-mail: viespbru@mail.ru

In acute experiments on isolated perfused rabbit’s Chinchilla lungs changes of pulmo-
nary microhemodynamics were studied in case of pulmonary embolization in the com-
parison group and after pretreatment with ethosuximide, mibefradil, chloroquine and
nifedipine. In response to administration of T-type CaZ"-channel blockers ethosuximide
and mibefradil, pulmonary artery pressure, precapillary and pulmonary vascular resis-
tance decreased approximately to the same extent, postcapillary resistance did not
change. After pretreatment with chloroquine pulmonary artery pressure, precapillary
and pulmonary vascular resistance decreased more than in response to the administra-
tion of ethosuximide and mibefradil and the antagonist of L-type Ca2?*-channels nifed-
ipine; postcapillary resistance decreased. In the case of chloroquine administration
combined with infusion of the K 1p- channel blocker glibenclamide, most parameters
of pulmonary microcirculation decreased almost to the same extent as in response to mib-
efradil administration, and postcapillary resistance did not change. After pretreatment
with chloroquine in response to pulmonary embolization, pulmonary vascular resistance,
pre- and postcapillary resistance increased less pronounced than with thromboembolism
after pretreatment with ethosuximide, mibefradil and nifedipine. When modeling throm-
boembolism after pretreatment with chloroquine combined with K,rp-channels blocker
glibenclamide, the studied hemodynamics parameters increased to the same extent as af-
ter nifedipine pretreatment. Thus, chloroquine exhibits the properties of L- and T-type
Ca®"-channels blocker, as well as an activator of Krp-channels, whereas ethosuximide
has a blocking effect mainly on T-type Ca2*-channels of smooth muscle cells of pulmo-
nary arterial vessels. Shifts of capillary filtration coefficient under these conditions de-
pend more on changes of precapillary resistance than from the changes of permeability
of endothelium of pulmonary vessels.

Keywords: pulmonary thromboembolism, capillary filtration coefficient, ethosuximide,
mibefradil, chloroquine, nifedipine
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