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Experiments on random-bred albino mice showed that activation aTn-acetylcholine receptors with
anabasine (0.5 LD30) and the use of antibodies to THNF-o (1 mg/kg) 2 h before sepsis modeling sig-
nificantly reduces mortality of mice from experimental sepsis (intraperitoneal injection of E. colf) due
to a decrease in the blood concentration of proinflammatory cytokings TNF-o, 1L-1[, and IL-6. After
combined administration of anti-TNF-o antibodies and anabasine, an additive effect was observed.
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Sepsis-related mortality constitutes, depending on
various factors, from 12 to 60% of all deaths associ-
ated with diseases and their complications [12] and
this parameter still grows [7]. It was found that cho-
linergic stimulation significantly prevents mortality
of albino mice from sepsis [1] and that cholinergic
receplor agonists are useful for emergency activation
of unspecific antimicrobial resistance of the body in
various infectious processes [2]. The revealed phe-
nomenon is provided by implementation of the cholin-
ergic anti-inflammatory pathway [2,3,9] that includes
activation of muscarinic cholinergic receptors (m#-
ChR) of the brain modulating the immunoregulatory
function of the vagus nerve; excitation of efferent
fibers of n. vagus, interaction of acetylcholine with
aTn-acetylcholine receptors (@TnAChR) in cells of the
monocyte-macrophage system (MMS). In MMS cells,
the development of the anti-inflammatory effect is
mediated by JAK2 kinase, transcription factor STAT3,
and transcription factor NF-kB. Under the influence
of cholinergic stimulation, realization of these bio-
chemical mechanisms inhibits production of TNF-a,
protein Bl (HMGBI), macrophage inflammatory pro-
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tein-2 (MIP-2), and interleukin (IL-1[5, IL-6) by MMS
cells [3]. Activation of a?nAChR in macrophages,
monoeytes, and neutrophils with acetyleholine reduces
sepsis-related mortality [1,2,10] due to suppression of
the production of proinflammatory cytokines by these
cells [9]. The same effect is produced by muscarinic
receptor agonist aceclidine interacting with mAChR
in the n. vagus nucleus of the medulla oblongata [3].

It is interesting to examine the possibility of reduc-
ing sepsis-related mortality through the use of aTnAChR
activators [3.11] and antibodies to TNF-a [8].

Here we studied the effect of a7nAChR activa-
tion, antibodies to TNF-a, and their combined ef-
feet on mortality of mice in the early phase of sepsis
caused by experimental peritonitis and blood levels of
proinflammatory cytokines TNF-g, IL-1f, and IL-6.

MATERIALS AND METHODS

The experiments were carried out on male and
female mice weighing 18-22 g. a7nAChR were ac-
tivated by subcutancous administration of anabasine
(0.5 LD, Sigma-Aldrich) 2 h before sepsis modeling
(LD, anabasine for mice was 10.6=1.2 mg/kg) [15].
Mouse monoclonal anti-TNF-a antibodies (MATNF;
clone MP6-XT22, cat# MAB4101; R&D Systems)
were injected intraperitoneally in a single dose of |

OOO7-4888/ 15/ 1596-0740 & 205 Springer Science + Business Media Mew York



P F. Zabrodskii, M. 5. Gromow, and V. V. Masfyakoy

mg'kg. In 2 h after administration of the test prepara-
tion and their combination, sepsis was modeled by in-
traperitoneal injection of 24-h E. coli culture (2.5 1(0F
microbial bodies) [1,3,14]. Mice of control group 1
received 1sotonic NaCl subcutancously (0.5 ml) and
in 2 h intraperitoneally (2 ml). Mice of control group
2 received subcutaneous injection of 0.5 ml isotonic
solution of NaCl 2 h before sepsis modeling; mice of
experimental groups 3, 4, and 5 received anabasine,
MATNF, and a combination thereof, respectively, at
the same term. Mortality was recorded in 4 and 24 h
after sepsis modeling, The concentrations of TNF-n,
IL-1[3, and IL-6 were measured in mouse blood by
ELISA (MyBioSourse) according to manufacturer’s in-
structions. The concentrations of cytokines were mea-
sured using monoclonal antibodies from MyBioSource
(cat. # MBS494184, MBS5494492, and MBS670075
for TNF-o, IL-1[i, and IL-6, respectively). Blood for
analysis was collected from the retroorbital sinus.

The data were processed statistically using Stu-
dent’s 1 test,

RESULTS

Administration of anabasine, MATNF, and combina-
tions thereof 2 h prior to £, coli injection resulted
in a decrease (p<0.03) in animal mortality in 4 h in
comparison with control group 2 by 2.5, 1.88, and 3.79
times, respectively (f.e. by 15, 11.7, and 18.4%) and
after 24 h— by 1.29, 1.59, and 2.46 times, respectively
(i.e. by 20, 33.4, and 53 .4%; Table 1).

This suggests that activation of a7TnAChR and
binding (neutralization) of MATNF substantially im-
proved survival of the animals at the early phase of
sepsis. The effect of anabasine little differed from that
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TABLE 1. Effect of Anabasine (0.5 LD, ), MATNF {1 mg/kg),
and Their Combination on Morality of Mice after Sepsis
Modeling (M+m)

Mortality, %
Group
indh in24 h

Control group 2 (n=40) 25.0+6.8 90.0+4.7
Group 3 (anabasine+

sepsis, n=30) 10.0+5.4 70.0£8.4"
Group 4 (MATNF+

sepsis, n=30) 13.346.2 56.6+9.0°
Group 5 (anabasine+

MATMF+sepsis, n=30) 6.6+£4.5" 36.6=8.8"

Note, p<0.05 in comparison with "group 2, "group 3.

of MATNF, Combined effeci of a7nAChR activator
anabasine and MATNF was more potent than indi-
vidual effects of these drugs (additive effect).

In sepsis (control group 2), the concentrations of
TNF-o, IL-1p, and 1L-6 in the blood significantly in-
creased in comparnson with those in control group 1,
especially in 4 h after injection £, coli suspension (by
20.22, 27.50, and 61.15 times, respectively; p<0.05).
a7nAChR activation with anabasine before sepsis
modeling led to a decrease in blood concentrations of
TNF-a, IL-1[5, and IL-6 in 4 h by 3,18, 2,21, and 7.76
times in comparison with parameters in sepsis (con-
trol group 2; p<0.05). The blood content of TNF-n,
IL-1f3, and 1L-6 significantly {p<0.05) surpassed the
corresponding parameters in control group 1 (Table 2).

Under the effects of MATNF (group 4), the blood
concentration of TNF-a, IL-13, and IL-6 in 4 h after

TABLE 2. Effect of Anabasine (0.5 LD, }, MATNF (1mg/ka), and Their Combination on Blood Concentration of Proinflammatory

Cytokines in Mice after Sepsis Modeling (M=m)

THNF-a IL-1f3 IL-&
Group
4 h 24 h 4 h 24 h 4 h 24 h
Control group 1 23+3 2524 143 1844 265 204
(n=7) (=7} (=7} (n=7) (=T} (=T}
Control group 2 (sepsis) 465248" e 385239" BE+23"" 1590+ 180" 143437
(n=7) (=4} (=T} (n=4) (=6} (r=4)
Group 3 (anabasine+sepsis) 146£16% 2047 174518 51£6"° 205£25" BOLE"
(n=7) (n=T) (n=7) (n=T) (=6} (n=7)
Group 4 (MATNF+sepsis) 310230 20915% 120£13% AhEgnes 143£16° AEgere
(n=6) (n=T7) (n=T7) (n=T7) (=T} (=T}
Group S (anabasine+MATNF+sepsis) 100£120 17442 B4£gr -y 20£3 BrEgrer 324
(=7} (=7} (=7} (=7} (=7} (=7}

Mote. p=0.05 in comparison with “group 1, “group 2, “the same parameter in 4 h, "group 3, "group 4.



Bio/uieTeHb 3KCIEPMMEHTAIBLHOM 0M0JI0THH M MeIMIUHBI,
2015, Tom 159, Ne 6 UFOHDb, 713-15.
(Bull Exp Biol Med. 2015; 159(6):713-15. Russian).

BJIUAHUE AKTUBAIIUU o7n- AHETHJIXOJUHOPELHEIITOPOB U AHTUTEJ K
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B oskcmepumenTe Ha HEMHOPEIHBIX O€JIBIX MBIMIAX YCTAHOBICHO, YTO aKTHBamms a/n-
aneTmixoauHoperentopoB anadazuaoMm (0.5 LD50) u npumenenune aaturen kK PHO-o (1 mr/kr)
3¢ 2 4 10 MOJENHMpPOBAHMS CEICHUCAa CYLIECTBEHHO CHUYKACT JIETAIBHOCTh MBILIIEH OT
9KCIIEPUMEHTAIILHOTO cercuca (BHyTpuOpromuHHoe BBeAeHue E. coli) BciencTsue yMmeHbIlIeHUs
B KpPOBU KOHIIGHTpAIlMM MPOBOCHANUTENbHBIX HUTOKMHOB DHO-a, WJI-1B, WJI-6. Ilpu
KOMOMHHpPOBaHHOM IpuMeHeHuu antuten Kk @PHO-o u anaba3uHa HAOMIOAANCS UX aJTUTHBHBIN

addexr.

KiioueBble caoBa: xoaunepeuueckuti npomueo8OCNAIUMENbHbI NYMb, cencuc, o7/n-
ayemunxoaurnopeyenmopwl, anmumena k ®HO-a, nposocnanumenvhvie YUMOKUHb

THE EFFECT OF ACTIVATION OF a7n-ACETYLCHOLINE RECEPTORS AND
ANTI- TUMOR NECROSIS FACTOR-a. ANTIBODY ON MORTALITY OF MICE AND
CONCENTRATION PROINFLAMMATORY CYTOKINES IN BLOOD IN EARLY
PHASE OF SEPSIS
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It was established in experiments on noninbred mice that the use anti-TNF-o antibody (1 mg /
kg) and activation of a7nAChR of anabasine (0,5 LDsg) for 2 hours before modeling sepsis
caused significant reduction of mortality of mice from experimental sepsis ((intraperitoneal
injection of E. coli) due to a reduction in blood of concentration of the proinflammatory
cytokine TNF-a , IL-1p, IL-6 . Combined administration of anti-TNF-a antibody and anabasine
lead to an additive effect.

Keywords: cholinergic anti-inflammatory pathway, sepsis,, a7nAChR, anti-TNF-o antibody,
proinflammatory cytokines
Aopec ona koppecnondenyuu: pfzabrodsky@gmail.com 3abpoackuii [1.D.



mailto:pfzabrodsky@gmail.com

B nacrosimiee BpeMs CMEpTHOCTb OT CEICHCa B 3aBUCMMOCTH OT MHOXECTBa (haKTOpOB
cocraBmsieT OT 12 mo 60% OT BceX CMEpPTENbHBIX MCXOJOB, CBS3aHHBIX C OOJIC3HSIMH U UX
OCJIO’)KHEHUsAMU [12], mpuyeM 3TOT IoOKa3aTelb NpoJoJKaeT yBenuunusarbes [7]. B 1987 rony
OBLJIO YCTAHOBJIEHO, YTO XOJMHEPrHYecKas CTUMYJSLHUS CYIIECTBEHHO CHMKAET JIETAIbHOCTh
OenbIx MbIIIEH OT cercuca [1], a B mocienyromieM J0Ka3aHa 1eIecO00pa3HOCTh NTPUMEHEHUs
XOJIMHOMUMETHKOB JUIA  OKCTPEHHOW aKTUBAIMM Hecnenu(puyeckoid aHTUMHUKPOOHOI
PE3UCTEHTHOCTH OpraHW3Ma IMPHU Pa3IHMYHbIX HWH(EKIMOHHBIX mporeccax [2]. BviaBneHHBIN
deHomen obecrneunBaeTcs pealu3alel XOJIMHEPTMYECKOTO aHTHUBOCIAIUTENBHOTO MYTH
(Mexanu3ma) - «cholinergic anti-inflammatory pathway» [2,3,9,14], KoTopslii BKJIHOYAET:
akTuBanul  M-xonuHopementopoB  (MAChR)  romoBHoro  Mo3ra,  MOAYJIHPYIOIIHX
UMMYHOPETYISTOPHYIO (DYHKIHIO Oy)KIaromiero Hepea; Bo30yxkaeHue 3(hpepeHTHHIX BOJOKOH
N. vagus; nedcTBUE aleTWIXONWHA Ha o7n-aneTwixoiuHopenentopsl (a7nAChR) kmetok
MakpodaranpbHo-MoHOIMTapHO cuctemMbl (MMC). B  ximetkax MMC BO3HUKHOBEHHE
AHTHBOCTIATUTENBHOTO d(p¢dekra obecrneunBaercs kKuHazo JAK2; dakTopoM TpaHCKpUIIIHA
STAT3; TtpanckpunuuonasiM ¢akropom NF-xB. [lom BiusHHEM XOJUHEPTUYECKOH
CTUMYJISIIIUM  pealu3alvsg JaHHbIX OWOXMMHUYECKHMX MEXaHHW3MOB KIETKH HWHTUOUpPYET
npoaykuuto kinetkamu MMC  @®HO-o, nporemna Bl - HMGBI, wmakpodaraasHo-
BOCTIAJIMTENIBHOTO TpoTenHa-2 - MIP-2, untepneiikunos - WJI-1B, WJI-6 [6]. AxrtuBanus
anetwixoauHoM o7nAChR makpodaroB, MOHOIUTOB U HEUTPO(UIOB MPUBOJUT K CHUKEHUIO
neranbHOocTH OT cencuca [1,2,10] BcimencTBue yMEHbIIEHHS NPOAYKIIMM STUMHU KIIETKaMHU
npoBocnanuTenbHbiX 1uTOKMHOB (IIBLI) [9]. Jokazano, uto Takoil xe 3¢hdekT crmocobeH
BBI3BaTh M-XOJIMHOMHMETHK aleKIuauH, naeuctByrommii Ha  MAChR  sampa n. vagus
MPOJIOJIrOBAaTOTO Mo3ra [3].

B nHacrosiee BpeMst peICTaBISAIOT HUHTEPEC UCCIIEIOBAHNS, HAPABJICHHbBIE HA U3YYEHUE
BO3MOKHOCTH CHUXXEHHUS JIETAIBHOCTH IIPU CEINCUCEe NyTeM MPUMEHEHUs aKTHBaTOpPOB
a7nAChR [3,11], a takxe antuten k uutokuny ®HO-a [4,8].

[lempro wmccaegoBaHMS SBIAIACH OlCHKA BIUSHUSA akThBanuu 07nAChR wm anturen
®HO-a, a Takke WX KOMOMHUPOBAHHOTO A((]eKTa Ha NeTaNbHOCTh, MBIIICH B paHHEW Qasze
CEICHUCa, BBI3BAHHOTO SKCIEPUMEHTAIBHBIM MIEPUTOHUTOM, U COAEPKaHUE MPOBOCHATUTEIBHBIX
nutoknHoB ®HO-a, WUJI-1B, NJI-6 B kpoBwu.

METOJAUKA UCCJIIEJOBAHUS

DKCTIepUMEHTHI MPOBOIWINA Ha OECTIOPOAHBIX OENBIX MBIIIaX 000ero moya maccoit 18-22
r. AktuBanmio o7nAChR mpoBomwiuM  MOAKOXKHBIM BBeleHHWeM aHabasuHa [15]  (Sigma-
Aldrich) (0,5 DLsp) 3a 2 u mo moaenupoBanus cercuca (DLsy anaba3suHa cocTaBisiia JUist

mbrme 10,6+1,2 mr/kr). Mpimmuasie anTi-OHO-0 MmoHOKIOHaNBHEIE aHTHTENa (MAD®HO)



(xk1or MP6-XT22, R&D Systems, nomep B katasiore MAB4101), BBOaMIM BHYTPHOPIOIIUHHO
OHOKpaTHO B no3e | wmr/kr. Yepes 2 4 mocie NPUMEHEHHs TMpernapaTroB, a TaKkKe HX
KOMOMHAIIMY, Yy MBIIIEH BBI3bIBAJIM CENCUC BHYTPUOPIOIMIMHHBIM BBEICHUEM 2,5:10° CYTOYHOMU
KyIsTypel MuUKpoOHBIX Ten E. coli [1,3,13]. B koHTpodbHYIO Tpymmny | BXOAWIH MBIIIH,
KOTOpPBIM BBOJAMJIM M30TOHMYECKHH PACTBOP XJIOpUIA HATPUS COOTBETCTBEHHO MOAK0kHO (0,5
M), a 4yepe3 2 u — BHyTpuOprommHHO (2,0 mu). Perucrpanuio jgeTaqpHOCTH MbILIEH IoOcie
MOJICTTMPOBAHUSl CENTHYECKOTrO IMpolecca NpoBoawiaun depe3 4 u 24 4 06e3 IpHUMEHEHUs
npernaparoB (KOHTpOJbHAS TPyIma 2; MbId 3a 2 4 g0 BBeaeHus B3Becu E. Coli momyuanu
MOJKOXHO 10 0,5 MJI H30TOHMYECKOTO PacTBOpa XJIOpUIa HATPHs), C MPUMEHEHHEM aHaba3uHa
(rpymma 3), MA®HO (rpynna 4) u koMOWHAnmuu aHa0a3uHa | MA®HO (rpymma 5).
Konnentpanuio [1BL] ®HO-a, WP u WJI-6 uccrnenoBanu B mia3Me KPOBU BCEX TPYIIII
mbiieit (rpymmsr 1, 2, 3, 4, 5) merogoM depmeHTHOr0 UMMyHOCOpOeHTHOTO aHamu3a (ELISA),
ucnonn3ys Habops! (ELISA Kits MyBioSoure) B coOTBETCTBHH ¢ HHCTPYKIIMSIMHU H3TOTOBHTEIIS.
Jns onpenenenus: kounentpaiuu [1BL] npuMensiin MoHOKIOHAIBHBIC aHTUTena MyBioSoure
(®PHO-a, WII1B, WNJI-6 - HOMepa B katayore coorBercTBeHHO MBS494184, MBS494492,
MBS670075). KpoBb [is McClieIoBaHU# 3a0Mpain U3 peTpOOPOUTATBHOTO BEHO3HOTO CHHYCA.
[TonmyuenHnsle naHHbIE O0OpabaThbiBalM CTATUCTUYECKHM C HCIOJIb30BAaHUEM  t-KpUTepus
noctoBepHocTd CThIOZICHTA.
PE3YJIbTATbI UCCJIEJOBAHUSI

[Mpumenenue anadbazuna, MAD®HO, a Takke ux kKoMOUHaIUK 3a 2 4 10 BBeneHwus E. coli
npuBoawio kK cHuxkeHuto (P<0,05) nerampHOCTH Yepe3 4 4 MO CPaBHEHHUIO C KOHTPOJIHHOU
rpynmoii 2 (cernicuc) coorBerctBenHo B 2,50; 1,88 (p>0,05) u 3,79 paza (p<0,05) (ma 15,0; 11,7
u 18,4%), a uepe3 24 u — B 1,29; 1,59 wu 2,46 pasza (ua 20,0; 33,4 u 53,4%) (p<0,05)
COOTBETCTBEHHO (Tabm. 1).

Tadauua 1. Biusaue ana6asuna (0,5 DLsp), MonoknonanbHbix antutes kK ®HO-o (MADHO;
1 Mr/kr) u ux KOMOMHUPOBAHHOTO JECUCTBUSA Ha JETAIbHOCTh MBIIICH MOCTIEe MOJEITUPOBAHUS
cericuca (M+m)

Cpok  WCCIEeIOBaHUS  JICTAIBHOCTH  MOCTE

Cepu OITBITOB BBenenus E. coli, u
4 24

Cerncuc (koHTpOJIbHAS Tpyma 2, N = 40) 25,0£6,8 90,0+4,7
Amnabasun + cencuc (rpynma 3, n = 30) 10,0+4,8 70,0£8,4*
MA®HO + cencuc (rpymnmna 4, n = 30) 13,3+6,2 56,6+9,2*
Amnaba3un + MA®HO + cencuc (rpymma 5, 6,6+4,5%* 36,6+8,7**
n=30)

Ipumeuanue. * -p<0,05 o cpaBHeHMIO ¢ KOHTpOJIeM (Tpymma 2);** -p<0,05 mo cpaBHEHUIO ¢
KOHTPOJIEM U IpynnaMu 3 u 4.



DTO CBUACTEIBCTBYET O TOM, uTO akTuBanus o /nAChR u cBs3piBanue (HeWTpamu3arms)
MA®HO ®HO-0, CymecTBeHHO YBEIMYMBAIOT BBDKMBAEMOCTH JKMBOTHBIX B paHHEW (ase
cencuca. [Ipu sTom >ddekr anHaba3uHa CylecTBEHHO He oTiau4vaercs ot aeiictBus MADHO.
KomOunupoBannoe gnerictBue aktuBaropa 07nAChR anabazmna m MAD®HO  Be3BIBAIO
Ooonpmuii  3ddexr, YeM H30JIMPOBAaHHOE BO3JEHCTBHE MJaHHBIX mpernaparoB (p<0,05)
(anauTHBHOE JIEHCTBUE).

IIpu cencuce (kOHTpoJibHAs rpynna 2) B KPOBHU CYIIECTBEHHO YBEIMUYMBAJIOCHh
conepxkanne ®HO-a, WJI-1B u WNJI-6 mo cpaBHeHHIO C rpymnioi 1 (MHTaKTHBIC KUBOTHBIE),
0COOCHHO BBIp@KEHHOE Yepe3 4 4 TMocie BHYTPHOPIOMIMHHOIO BBeaeHHst B3Becu E. coli
(cootBercTBeHHO B 20,22 1 27,50 u 61,15 paza (p<0,05). AxruBanus a7nAChR anabGazuHoM
3a 2 4 JI0 MOJICITUPOBAHMS CEICHCa MPUBOIWIO uyepe3 4 4 mocie BBeacHus E. COli Mbimam
(rpynmna 3) k cHIKeHuro KoHreHtpanuu B kposu ®HO-a, WJI-1f u WNJI-6 B mo cpaBHEeHHIO
MOKa3aTesIMH  TpH  cerncuce (KOHTpoJibHAs rpymmna 2) 0e3 NpuMEHEHHUs MpenaparoB
cooTBeTcTBeHHO B 3,18; 2,21 u 7,76 paza (p<0,05). ITpu stom coxepkanune ®HO-o, NJI-1B u
NJI-6 B xpoBu noctoBepHO (P<0,05) mpeBpllIajio IMOKa3aTead KOHTPOJbHOW rpynmbl 1 (Tadir.

2).

Ta6auna 2. Bnusuue ana6aszuna (0,5 DLsp), moHoknonanbHbix anTuTen K @HO-00 (MADPHO;
1 Mr/kr) ¥ HMX KOMOWHHPOBAHHOTO JICHCTBUS  HAa KOHIICHTPAIUIO IPOBOCHAIHTEIBHBIX
IIITOKMHOB B KPOBH MBIIICH TOCIIE MOICIIMPOBAaHuUs cencuca, nr/mi (M+m)

Cepun ombITOB ®HOaq WIT1B NJI-6

4 24 4 24 4 24
KonTponsHas 2343 25+4 14+3 18+4 26+5 20+4
rpymma 1 Q) @) @) @) ) @)
Cericuc 465+48° 36+9° 385+39° 85+23% | 1590+180° | 143+37%
(KOHTpOJIbHAS (7) 4) (7) 4) (6) 4)
rpynmna 2)
Auabasun  + | 146£16™ 20+4° 174+18% 51+6% 205+25% 59463
CETICHC (7) (7) (7) (7) (6) (7
(rpymma 3)
MA®HO  +| 310+30%™¢ 20+5° | 120£13%7 | 35443 143+16% 40450
CETICHC (6) (7) (7) (7) (7) (7)
(rpymnma 4)
Auabasun  +| 100£12%%® [ 17+4° 84+9%% | 2(+3cde g7+9 20 324470
MA®HO  + (7) (7) (7) (7) (7 (7
CCIICUC
(rpymma 5)

IIpumeuanue. 4 u 24 — BpeMs IOCJIe MOJCIUPOBAHUS CEICHCA, Y; B CKOOKax — YHCIO
KMBOTHBIX; © -p<0,05 mo cpaBHeHHMIO ¢ KOHTpojeM (rpymma 1); IC’-p<0,05 [0 CPaBHEHUIO C
COOTBETCTBYIOIIMM TApaMeTPOM TIpU cencuce (KOHTpoJbHOM rpymmsl 2); © -p<0,05 mo
CPaBHEHUIO C MOKa3zaTeneM uepe3 4 u; ¢ . -p<0,05 mo cpaBHEHUWIO C MOKa3aTeJIeM MpHu
Bo3/elicTBuM aHabasuHa; ° -p<0,05 1Mo cpaBHEHHMIO ¢ OKa3aTeneM Npu HasHauenunn MA®DHO .



Conepxxanne  DOHO-o, WI-Ip u WNJI-6 B kpoBu wMbimeld uepe3 4 4 mocie
MoJienupoBanus cercuca npu npumeHeHnn MA®HO 3a 2 4 go BBemenus B3Becu E. coli
(rpymnma 4) yMEHBIIANOCH MO CPABHEHMIO C MapaMeTpaMu IIpH cercuce (KOHTPOJIbHAs rpyIa 2)
coorBercTBeHHO B 1,50; 3,21 u 11,12 paza (p<0,05).

Konnenrpanus ®HO-a, WJI-1 m  WJI-6 B kpoBu MbIimeld yepe3 4 4  mocie
BHYTpUOpromHHOro BBesieHuss B3Becu E. coli  mpu akrtuBammm o7nAChR anaGasuHoM u
BBefeHUsT MblmaM MA®HO  (koMOMHMpOBaHHOE JEHCTBHE IMIpemapaToB) 3a 2 9 [0
MOJICJIMPOBaHMs cercuca (rpymnmna S5) yMEHbUIANUCh [0 CPaBHEHHIO C IOKa3aTesIMU
KOHTPOJIBHON TPYIIBI 2 COOTBETCTBEHHO B 4,65; 4,58 u 18,16 pasa (p<0,05). Coxepxanue
®HO-a, WJI-1Bu WNJI-6 B kpoBu craTrcTHuecKd 3HaYNMO (P<0,05) mpeBbIano Mmokazarenu
KOHTPOJIbHOM rpynmbl 1.

Yepes 24 4 nocie moxenupoBanus cerncuca koHueHtpauuss @HO-o B kpoBU MbIIIEH 110
CPAaBHEHHIO C IIOKA3aTEJIMA KOHTPOJIBHOM Ipynnsl | cylecTBeHHO He u3sMeHsuack. llpu aTom
OTMEUAIIUCh MEHEE BBIPAKCHHBIC, HO CTAaTUCTUYECKH 3HaunMMblie  u3MeHeHus (P<0,05)
conepxanus WJI-1B u WJI-6, yem uepes 4 1 nocie BBeaenuu E. coli, B rpymnmax 2, 3, 4, 5.

Konuentpanus ®HO-o0 nmpu >SKCIEpUMEHTAIbHOM IEPUTOHHUTE C MCIOJIB30BAHUEM
koMOuHaimu aHa6asnHa ¥ MA®HO cHukanach MakKCUMaIbHO MO CPABHEHUIO W30JIMPOBAHHBIM
a¢dekToM mpenapaToB, MpudeM 1o cpaBHeHUto ¢ BozaeiictBueM MADHO »¢ddexTrr anaba3znna
u ero komOunamu ¢ MADHO 6wt 60s1€e BBIpaXkeHbI (COOTBETCTBEHHO B 2,12 u 3,10 pa3a,
p<0,05). IIpu sToM 3¢pdpexr anadazuna (ymenosienue PHO-a) mnpessiman neiicreue MADGHO
(p<0,05) .

[TonyuyeHHble JaHHBIE CBUIETENBCTBYIOT, YTO coaepkanue B kposu WJI-1B u WJI-6 npu
cencuce n aktuBauuu o/nAChR anabGasuHom uepe3 4 u 24 u (rpynma 3) CHMXKaIOCh B
menbiieii  crenenu  (P<0,05), uWeM mpH  HCIOIB30BAHHH MA®HO (rpynma 4), a
KoMOuHUpoBaHHOe AelicTBue aHabaznHa 1 MA®DHO (rpynna 5) Bbi3biBajo ymeHbleHue [1BI]
B KpOBHM OoJiblliee, YeM MPH HX H30JUpoBaHHOM mpumeHeHuu (P<0,05). DTo mo3BOJISET
3aKIJIIOYUTh, UTO peau3yeTcs aJAUTUBHBINA d3PPEKT Mpernaparos.

Penykius xonuentpanmii B kposu ®HO-o, MJI-18 u NJI-6 npu HazHaueHUM aHaba3MHa
cBsizaHO c ero aktuBamued a7nAChR  MonommToB, MakpodaroB, HeilTpoduiaoB (a Takxke
TUM(OUTHBIX TEHIPUTHBIX KIETOK) [6,9,15]. CHmxkenue coxaepxkanus UJI-1f u NJI-6 B kpoBu
npu npumeHeHun MA®HO, BebBaromero Heutpamsanuio DOHO-a, 00yCIIOBJIEHO
YMEHBIIEHUEM MX NPOAYKLHUHU, KOTOpas cTUMyaupyercs JaHHbIM nuTokuHoM (PHOW) [5] .

Taxkum obpasom, npumenenue antuten Kk ®HO-a u aktuBaus o7nAChR anaba3nHoM
3a 2 4 10 MOJEJIMPOBAHUSI CETICHCA BBI3BIBAIOT CYIIECTBEHHOE CHUKEHHE JIETaJIbHOCTH MBILIEH

OT HKCHEPUMEHTAIBHOIO cercrca (BHYTPHUOPIOUIMHHOE BBEJACHNUE B3BECH MHUKpPOOHBIX Ten E.



coli) BcrencTBHE yMEHbBINCHHS B KPOBH KOHIICHTPAIIMU IPOBOCIAIUTEILHBIX TUTOKUHOB PHO-
a, NJI-1B, NJI-6. KomOuHupoBaHHOE HcoNb3oBanue aHabazuHa 1 MADGHO u npuBoamio K

UX aJAUTUBHOMY 3 heEKTy.
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