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BJIUAHUE ITPOTUBOBOCITAJIMTEJIBHBIX CPEACTB HA
PAT'OHUTAPHYIO 'EHEPALIMIO OKCUJIAHTOB

B cratne MMpCACTAaBJICHBI PE3YJILTATHI UCCICAOBAHHUA MOAYJIUPYIOIICTO BIUAHHA
rimokokoptrkocteponioB (I'KC) u HecTepouHBIX MPOTHBOBOCTIATUTEIBLHBIX CPEIICTB
(HIIC) na renepanuio aktuBHBIX hopMm kuciopoaa (ADK) makpodaramu mo 1aHHBIM
XCMUJIKOMHUHECHICHTHOT'O aHAJIN34a. YCTaHOBHeHO, YTO OTHOCUTCIIBHO BBICOKHUE
koHueHTpauu I'KC u HIIC nonasnsror, a repaneBtuueckne konuenTpaunu HIIC
ctumynupytoT reHeparmio ADK B Tecte in vitro. Bo3amoskHbIe MeXaHH3MBbI 00HAPYKEHHOTO
(benomena o0cyxnarorcs. KimtoueBbie ciioBa: MpOTUBOBOCHIAIUTENBHBIE CPEACTBA,
DMKO3aHOMIbI, aKTUBHBIE ()OPMBI KUCIIOPO/Ia, (ParoiuThl, XeMUItoMuHeceHus. The effects
of glucocorticosteroids (GCS) and non-steroid anti-inflammatory drugs (NAD) on the active
oxygen radicals (AOR) generation in macrophages studied in vitro by chemiluminescence
analysis are presented. High concentrations of both GCS and NAD decrease AOR
generation but therapeutic concentrations of NAD stimulate. The possible mechanisms of
this phenomenon are discussed. Key words: anti-inflammatory drugs, eicosanoides, active
oxygen radical, phagocytes, chemiluminescence.

KuarouesBsble ciioBa: IMPOTUBOBOCITIAJIUTCIIBLHBIC CPCICTBA, 3I>1KOS&HOI/II{BI, AKTHUBHBIC
(bopmbl KHCITIOpOAa, ParourThl, XEMUTIOM UHECLICHITHS.

The effects of glucocorticosteroids (GCS) and non-steroid anti-inflammatory drugs (NAD)
on the active oxygen radicals (AOR) generation in macrophages studied in vitro by
chemiluminescence analysis are presented. High concentrations of both GCS and NAD
decrease AOR generation but therapeutic concentrations of NAD stimulate. The possible
mechanisms of this phenomenon are discussed. Key words:anti-inflammatory drugs,
eicosanoides, active oxygen radical, phagocytes, chemiluminescence.

["enepariust akTBHBIX (hopm kuciiopozaa (APK) daronuramu mpuBOAUT HE TOIBKO K
AJIMMHHALIAN YYKEPOJIHBIX ar€HTOB, HO U Pa3pyLICHUIO KJIETOK U MEKKJIETOYHOTO MaTpPUKCa
B ouare BocnaieHus [1. 6]. [logoOHbIIl MeXaHH3M TKaHEBBIX MOBPEIKACHUN pean3yeTcs, B
YaCTHOCTH, TP JCCTPYKTUBHBIX U JICTCHEPATUBHBIX 3a00JICBAHUAX OMOPHO-BUTATEIILHOTO
amnrmnapara — peBMaTOMIHOM apTPUTE U OCTEOAPTPUTE, KOTAa TeHEPUPYEMbIH (haronuramMmu
n30bITok ADK mnoBpekaeT KoJijiareH, yCHJINBasi BOCIIAIUTENIBHBIC U IET€HEPATUBHBIC
usmeHenus xpsma [1. 5]. He meHee BaxkHO# rpymioil OMOJOTHYECKN aKTHBHBIX BEIIESCTB
oyara BOCIAJICHUS SIBJITFOTCS 9UKO3aHOU/IbI, KOTOpPbhIE, KaK caMu 10 ceOe, TaK U B
kooreparyu ¢ ADK onpeensoT TMHAMUKY BOoCTIaTMTeIbHON peakiuu [3, 6, 10].
Oouenpu3HanHo, uTo riarokokopTrkoctepouabl ('KC) u HecTepouanbie
npotuBoBocnagureasubie cpenctsa (HIIC) criocoOHbI MOAaBIATh HAPaOOTKY
nH(]IaMareHHbIX SUK03aHOUI0B, OJHAKO CBEICHUS O ACHCTBUM ITUX areHTOB Ha
darormuTapuyto reaepanuio ADK HeogHoznaunsr [7, 8, 9, 11].

Pacmupenue npeacrasienuii o ponu A®PK B nmaTtoreHese BocnajieHus U peaau3aluu
s PekToB nH(pIaMareHHbIX MEIUATOPOB AT aKTYyaJIbHBIM UCCIICIOBAHUE
MOJIYJIUPYIOLIETO BIUSHUS TPOTUBOBOCIIAIUTENIBHBIX ar€HTOB CTEPOUIHON U HECTEPOUTHOM
MPUPOJIBI HA (HArOIUTAPHYIO T€HEPALIUI0 OKCHUJIAHTOB.

Marepuansl 1 METOBI



HccnenoBanusi MPOBEACHBI HA U30JUPOBAHHBIX MIEPUTOHEATBHBIX Makpodarax (MD)
6ecniopoiHbIX Kpbic-camioB Maccoil 180-220 r. M® nonyvanu npoMbIBaHUEM OPIOIIHON
nosoctu kpeic 20 mit cpeapl Xernkca ¢ renapuaoM (10 EJI/mi) mox a¢pupHBIM HAPKO30M.
Kierku oTMbIBanu u pecycieHAUpoBaiu B OeciiBeTHOM cpeae Xenkca. [lonyyennas
cycnen3us coaepxkana okojo 80% M®. KonudecTBo KJIETOK MOJCYUTHIBATIN B Kamepe
['opsieBa u noBoawu 10 KoHIeHTpauu 5S4 106/mir.

Kierounyto npoayKuuo OKCUAAHTOB MCCIIEI0OBATIN METOIOM JIIOMUHOJI3aBUCUMOMN
xemumoMuHecteHuu (XJI) B ycnmoBusix coHTanHo npotekaroriei (CXJI) u B3pbIBHOM
renepannu ADK, unnynupoBanHoii ¢aromurapaeiM crumyiaom (UXJT). M3mepenue
XeMUJTIOMUHECIICHITUH MPoBovn Ha momuHoMeTpe LKB-Wallac-1251 (Ounansaugus). [pu
onenke MXJI mpoObI comeprxkanu B 1 M OecuiBeTHO# cpeabl Xenkca: M® (106), mromMuHON
(7410-5 M), ucciieayemblii mpoTuBoBocHaiuTeNnbhbli areHt (IIBA) u uayKTOp
OKCHJIAaHTHOT'O B3PbIBa — OINCOHU3UPOBaHHbIH 3uMo3aH (03) (5U107 gactuir), KOTOpbIi
no6assn HenmocpeacTBeHHO niepe peructpanueit XJI. [pu uccnenopanun CXJI
MHIYKTOpP B MPOOKI He 100aBisuii. B kauecTBe MOYISITOPOB UCIBITHIBAIM: IIPEIHU30JI0H
“Huxomen”, ABctpus), nekcamera3on (KRKA, CrnoBenus), aneTHICATUIIUIOBYIO KUCIOTY
(bopucoBckwii 3aBojI MEUIIMHCKUX MpenaparoB), aukinodenak (Agio-Pharmaceuticals Ltd,
Wunns), nenekokcu6 (Searle, Morpeth, BennkoOpuranus) B auama3one KoHreHTpanui 10-
9-10-1M. Yka3aHHbIE peareHThbl MpeBapUTEIbHO HHKYOUupoBaiu ¢ kieTkamu 10 MuH npu
200 C no BHecenus B cpeny uaaykropa (MXJI). Kaxapiii areHT ucrbsitad B 3-4
MOBTOPHOCTSIX Ha KJIETKAX, MOJYYEHHBIX OT Pa3HbIX )KUBOTHBIX.

Peructpauuto XJI npoBoaunu B quckpetHoM pexxkume npu 37 °C Ha npotsixenun 30-40
MUHYT ¢ UHTEepBaJIOM 2-3 MUH. CrioHTaHHYIO reHepanuio ADK u pecriupaTopHbIil B3pbIB
M® konudectBeHHO oneHuBau 1o wiomaau moja kpusor XJI (AUC) u makcuMaabHOMY
npupocty XJI B MB/106 knetok. [Tokazarenn XJI onbITHBIX Mpo0, coaepsxkaniux [IBA,
BbIpaxkanu B % k XJI napamienbHOi KOHTPOIBHON MPOOKI. JJOCTOBEPHOCTD pa3inyumii
olieHMBaU 110 t-kpuTeputo CThIOIGHTA NMPU YPOBHE 3HAUUMOCTHU S%.

Pe3ynbpTaTel u 00Cy)xaeHNE

Y cTaHOBIIEHO, YTO MPEIHU30JI0H U IEKCAMETa30H YMEPEHHO MOAABIISIIA T€HEPALIMIO
OKCHJIAHTOB MakpodaraMu Mpu HHIYKIUHU ¢aroiuTosa (tadn. 1). MakcumanbHoe
MHTHOMpYIOLIee IeCTBUE OTMEeYalach Npy BbICOKUX KOHUEHTpauusx oooux ['KC u
coctaBuio s npeauusonona 37% (10-4 M), niis nexcametaszona 29% (10-5 M). Ta ke
KOHLEHTpAaIMs AeKcaMeTa30Ha MoAaBIsliia CIIOHTaHHYIO0 TeHepauunto makpodaramu ADK Ha
33%, no106HkIHM 2dDEKT MpeHN30JI0Ha ObLT BHIPAXKEH JUIIIL B BUIE TCHACHIUU.
Monynupytomue koHuentpanuu ['KC B ki1eTo4HOM TecTe MpUuOINKatTCs K
TepaneBTHYeCKUM KoHIeHTparwsM (10-7-3410-6 M) npu HazHauennu ['KC B kauecTBe
MPOTUBOBOCHIAIUTENBHBIX CPEJCTB, IPU MECTHOM MPUMEHEHUH CTEPOUJIOB UX COJEPKaHHUE
B BOCIAJI€HHOM TKaHU MoxkeT gocturath 10-4 M.

H3BectHO, uTo ['KC cioco6Hb! nHrnoupoBath Gocdonumnazy A2 (DJIA2),
npe0TBpaIiasi HAKOIUICHUE CBOOOIHOM apaxupIoHOBOM KUCIOThI (AA) — rJiaBHOTO
cyoctparta muknookcurenas (L{OIN) u munookcurenas (JIOI'), oOpa3yromux aBe OCHOBHBIC
JMHHUH SHK03aHOMIOB: IpocTaHOUIbI U JieikoTpueHbl (JIT). [Tockonbky mociennme
CIOCOOHBI ycmiinBaTh reHepaiuio paromuramu ADK [3], naruouposanne 'KC
MakpogaraibHON reHepalui OKCUIAHTOB MOXKET JIMMUTUPOBATHCS CTENEHBIO YYaCTHS
MeTa0oJMTOB apaxuaoHaTa B X HapaboTke. OnHOBpeMeHHO, nunuaHas npupoaa I'KC
MpeaoIpeaesaeT ClIOCOOHOCTh ATUX COETMHEHUI CTAOUIU3UPOBAThH KIETOUYHbIE MEMOpPaHHI,
a HaJIM4Yue B CTPYKTYpe CBOOOJHBIX THAPOKCUIBHBIX Ipynil HagenseT ' KC notenuuanbuon
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AHTUOKCUJIAHTHOM aKTUBHOCTHIO. Bo3MOkHO, ykazaHHble cBolicTBa ['KC sBnstoTCS
JOIIOJIHUTEIIBHOW KOMIIOHEHTONW MOAYJIUPYIOLIETO IENCTBUA HE TOJIBKO B TECTE HA
M30JIMPOBAHHBIX Makpodarax, HO ¥ B 04are BOCHaJICHHUS.

HccnenoBanre Moaynupymoliero BiusiHuss uHruouropos LIOI — aneTmiicanuuunoBoi
kuciotel (ACK), nuknodenaka u neiaexokcuda mokasano, yro HIIC oka3biBaroT
IBOMCTBEHHOE JielicTBHE Ha MakpodaranpHyto reHepannio ADK. ITpu s dekruBHbIX
MPOTUBOBOCHATIUTEIbHBIX KOHIEHTPALMIX UCCIIEJOBAHHBIE COSJUHEHUSI CTUMYIUPOBAIIU
CIIOHTAHHBIN U UHAYLIUPOBAHHBIN CUHTE3 OKCUAAHTOB MO JaHHBIM JIFOMHUHOJI3aBUCUMOM
XeMuItoMuHeceHuu. Hanbomnee BbIpakeHHBIM CTUMYJIUPYIOUIUM BIUSHUEM 00J1a1a
1[ETIEKOKCUO — HOBBIN ceniekTuBHBIN uHruouTop L{OT" || — u3odepmenTa 0OTBETCTBEHHOTO 32
CUHTE3 MPOBOCTIAIUTENBHBIX IPOCTATNIAHIMHOB U TpoMOOKcaHa. Llenekokcnd ycuupan
reHepalnIo OKCHIaHTOB B Makpodarax Ha 100-150% o otHomeHuto K KoHTpodto (5Y10-6-
10-5M) (Taba. 2).

Tabmag 1
Bissmie MMEYKOPTHEOCTEROMEOE Ha Xl Maspodaros
ATEErT e S0II0H IercareTasoH
XTI CxII KA LI
Ko 30,048, 6 L =S e 23,644,9 3,507
[C], M AIC, % K ROHTD O
0= 93,940,5 115,68429 .8 Q0,544,9 95,1+5,4
1o 85,914, 7 97, 11,5 82,4459 100, 64205
10" 81,542, 1% 100,94+17 .9 96,8417 .8 71,647,597
0= Q0,1+7,3 g3,789,1 g0, 54,35 g9,344,5
10= 83,647,3 gd,0+7,1 T1, 2835, 6%% | 66, TS, TF
107 62,84, 0 G, 22414, 2 71,5944, 0%* | 104,9416 .7

Tprmetaere: FR - [OMASAT &I XeMEMMHECLIEHIIM FOHTPONEHEM Ipob (AITC,
wB-10', M, n=3-4); * p0,05; ** g0, 01,

Crumynupyroiee aeictBue HeuzoupaTenbHbix HrHOuTopoB LOT" nuknodenaka u
aleTWICAIIMIUIIOBON KUCIIOTHI B OTHOLEHUN MXJT cymecTBeHHO HE pa3inuyanoch B
COOTBETCTBYIOIIIEM TEPANIeBTUUECKOM Juara3oHe o0oux coenuHeHuu, cocrapiusisa 20-30%
MPUPOCTA JIOMUHECUEHIMHU. [Ipy nanpHennemM yBeJIMYEHUN KOHLIEHTPALMA areHTOB,
axktuBanus XJI cMeHs1ach MHTMOMPOBAHMEM BIUIOTH JI0 MOJIHOTO €€ MojaBieHus. Yem
OoJbiel TUMoGUIBHOCTHIO 00J1a/1aJI0 UCCEAYEMOE COCTMHEHUE, TEM MEHBIIINE €ro
KOHUEHTpaIy ObUTH HEOOXOAUMBI 1JIs1 JOCTUXKEHUSI MAKCUMaIbHOro HHruOupoBanus XJI B
KJIETOYHOM TecTe. Tak, BBICOKO JTUMO(PUIbHBIN HEAEKOKCUO NTPAKTUYECKH MOTHOCTHIO
unruouposan MUXJI u 3Haunrensno CXJI yxxe npu 10-4 M, ananornynsiii 3¢pexr
nukiodenaka nposiBisuics npu 10-3M, ruapoduibHas aneTHICATUITMIOBAs KUCIO0Ta
MOJIABJIsIa XeMIJIFOMHHECIIEHITHIO ToJIbKO Tipu 0,1 M (cM. Tab1. 2).



Tabimag 2
Brssaire HECTEpHIHL THOTHEDEOCIANMTENE LK AaTeHros Ha 2L Marpolaros

AneerT ACE MrEmode Har IeneropcHh
[Cad], M 1-2.10% 1-3.10% 1-5.10+
LA CxI ML XL LAl CxI
K 1Z,0+1,5 2,640, 4 26,1447 13,742,2 12,9+41,5 3,040,7
[C]. X AC, % B ROHTDOIE
107 - - - - 104,045,9 | 123,%6,8
10+ - - 116,8:11,2% | 110,4427,1 | 136,6420,5 |116,6422,4
107 - - 118,445,3% | &3,04l6,5 | 134,7+40,6 | 103,5+15,7
10° [114,1+11,1 | 99,1+5,9 129,045,5% | 105,445,656 |133,7+lzZ,4% | 96,5+4,9
3.10° - - - 109,545, 5 05,045, 1
510" - - - 1158,2412,4 | 249,447, 2%
10* |108,3+l5,2 | 77,6+£14,9 | 101,%5,9 | 120,5+19,6 |205,1+6,4%% | 68,555,
3.10° - - - 20, 4L4, 6% 70, 54,2
10~ |[111,0+2%,7 | 114,5+14,1 | 74,58,2% B3, 0k3, OFF §,1£l,64% | 40, 04d,5%%
10= [123,6+12,1%| &9,947,0 6,5, 5% 14, 5, 1+ - -
10% |100,7+17,1 | 73,%¢11,7 - - - -
107 | 5,080,5+% | 14,4l 4% - - - -

Mprmiearrie: EY - Momasaremd XeMORHEec e T ROETh OB Thof (ATC, mB-10Y, Mkm, n=3):
% p0,05; ¥ pe0, 0L,

N3BecTHO, yTo nHrnouTopsl LIOI" yecunuBaiot Mmeraboinsm AA, MOOUIM30BaHHON MTPU
CTUMYJISIIIUM JICHKOIUTOB [6] 10 5-JIMTI0OOKCUTEHA3HOMY ITyTH ¢ 00pa30BaHUEM B KAYECTBE
MPOMEKYTOYHBIX MPOIYKTOB HecTaOmibHbIX nepekucei (5-HPETE, 12-HPETE, 15-
HPETE) u cootBeTcTBytomux uM ruapokcu-aepusaroB (HETE) [3], obnamaromux
CTUMYJIUPYIOIIAM BIIMSIHAEM Ha T€HEPAIMIO OKCHIAHTOB U MHbIC QyHKIMH (HaromuTos [4].
He nckntoueHo Takke, 4TO yKa3aHHbIE COEAUHEHNS, SIBIAACH OKCUJAHTAMM, MOTYT
HaIpsMYI0 B3aUMOJIEHCTBOBATH C JIIOMUHOJOM, YCHUIIUBAs TIOMUHECLIEHINIO (haroluTapHON
cycnensun. Tpanchopmanus 5-HETE B JITA4 u ruaponus nocneauero go JITB4
MPOUCXOJIUT OBICTPO U B OTIMYME OT CUHTE3a JPYruX JEHKOTPUEHOB HE TpeOyeT
JOTOJIHUTENbHBIX cyOcTpaToB. JleiikoTtpuen B4, B cBoto odepeib, ABISIETCS CTUMYIISITOPOM
XEMOTaKcHca, paromuTo3a u pecnupaTopHoro B3pbiBa Garomutos [3]. Takum oOpazom,
aktuBaiysa HIIC mromunectennnu M@ in Vitro MmoxkeT ObITh 00YyCI0BICHA KakK
MOAYJIUPYIOLIUM BIUSHUEM MPOAYKTOB JIMIIOOKCUT€HA3HOT0 MeTabonu3ma AA Ha
akTUBHYIO reHepanuio ¢paromuramu ADK, Tak U B3auMOAEHCTBHEM HKO3aTETPACHOBBIX
MeTabO0JUTOB C TIOMUHOPOPOM. YuuThiBas, yto M® skcnpeccupyroT B ocHoBHoM LOT' 1,
XEMUWJIIOMUHECLIEHTHBIN aHanu3 aeicTBus noreHuanbabix HIIC Ha renepamnuio
Makpogaramu ADOK MOXET cTaTh TONOJHUTEIbHBIM TECTOM ISl IOUCKA BBICOKO
3¢ ()EKTUBHBIX MPOTUBOBOCTIAIUTEIBHBIX CPE/ICTB.

WNurubupytouiee aeiicteue Boicokux koHueHTpauuid HIIC Ha makpodaraibHyo
reHepali0 OKCUIAHTOB MOT'YT OBITh 00YCJIOBIIEHBI, C OJTHON CTOPOHBI, UX
CTaOMJIM3UPYIOLUMM BIUSHUEM Ha KJIETOYHbIE MEMOpaHbl (ParouToB, ¢ IPYroil CTOPOHHI,
BO3MOKHOM yTpaToil cnenuduunoctu aeiictsus HIIC B ornomennu [{OI'.

[IpoBeneHHbIE UCCIIET0BAHUS MMOKA3aJIM, YTO MHTUOUTOPBI CUHTE3a DIIKO3aHOUI0B
JIBOMCTBEHHO MOJYJIUPYIOT 00pa30BaHHE OKCHJIAHTOB B Makpo(darax: OTHOCUTEIBHO
Bbicokue koHUeHTpauuu ['KC u HIIC nonasnstort, a repaneBruueckue kKonmeHtpanuun HIIC
ctumynupytoT reaepanuio ADK B knerounom tecte. Bornpoc o coxpaHneHnu noao0Hoi
3aKOHOMEPHOCTH JAEHUCTBUSI CTEPOUIHBIX M HECTEPOUAHBIX TPOTUBOBOCIIAIUTEIBHBIX
CpPEeZACTB IN VIVO 1 3HAYCHUU JIJIsl TKAHEBOTO TOMEOCTa3a TPeOYyeT OMOHUTEIbHBIX
UCCJIEeI0BaHNUN B 001acT NMaTO(U3UOIOTUU U (PApMaKOJIOTUK BOCTIATIECHHUS.
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