OEJAEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE YYPEXJIEHUE

«POCCUMCKUA HEHTP CYAEBHO-MEJUIIMHCKOX SKCIIEPTU3bI»
MUHHCTEPCTBA 3IPABOOXPAHEHUSI POCCUVICKOM ®EJIEPAIIUN

Ha npasax pyxonucu

TOJIMAYEB

Cepreiit UropeBnu

CYAEBHO-MEJMLMHCKASI XAPAKTEPUCTUKA
MOPAKEHMI, NIPUYUHEHHBIX U3 CPEJCTB
CAMOOBOPOHBI, CHAPSI)KEHHBIX UPPUTAHTOM
JTUBEH30KCA3ENMHOM (BELLIECTBOM CR)

CrnennaibHOCTH:
14.03.05 — cynebnast MmenuinHa
14.03.04 — TOKCUKOJIOTHSI

JUCCEPTALIMS

Ha COUCKaHHEC y‘—IGHOfI CTCIICHU KaHAnAaTa MCAUIMUHCKHUX HAYK

Hayunble pykoBoaMTEIN: JOKTOP MEJIUIIMHCKUX HAYK
KOBAJIEB Anjpei BajieHTHHOBHY

JIOKTOP MEIUIIMHCKHUX HayK, Tpodeccop
MYKOBCKHUMU Jleounag AHATOJILEBUY

MockBa

2014



OIVTABJIEHUE
OI'JIABJIEHUE
CIIMCOK UCIHOJIb3YEMbBIX COKPAIIEHUI
BBEJIEHUE

I'IABA 1. OB30OP JIUTEPATYPbI

1.1. 'a30BbIE CpeACcTBA CaMOOOOPOHBI

1.2. Tokcukosornueckas XxapakTeprucTUKa pa3ipaxarolux BEIIeCTB

1.3. Toxcukomnoruueckas  xapakTepuctuka BemectBa CR
(mnOeH30KCca3eINH)

1.4. CoBpeMeHHOE COCTOSIHUE CYJI€OHO-MEIUIIMHCKON AKCIEPTU3bI
MOBPEXICHUN, TPUUUHIEMBIX U3 CPEJCTB CaMOOOOPOHBI, CHAPSKEHHBIX
UppUTAHTAMU
I'JIABA 2. OBBEKTbBI U METO/IbI UCCJIEAJOBAHUSA

2.1. O0mas xapakTepucTHUKa 00BEKTOB MCCIICI0BaHUS

2.2 DKCnepuMEHTAJbHBIC J>KMBOTHBIE: BBIOOp, COIEpKaHUE U
UCIIOJIb30BaHNE

2.3. AHaJIUTUYECKUA METOJ H3YyUYEeHHUS CIy4aeB MOPAKECHUs
ra30BbIMU CPEJICTBAMHU CAaMOOOOPOHBI

2.4. Meroauka u3y4eHHUS KIMHUKO-MOP(HOIOrHYECKON KapTUHbI
MOPAKEHUH TJ1a3 HKCIIEPUMEHTATBHBIX )KMBOTHBIX BeriecTBoM CR

2.5. Meroauka CTaTUYECKON HMHTaISIMUOHHOW 3aTpaBKH (M3y4yeHUE
MOP(OJTOTUYECKON KApTUHBI MOPAXKEHUN JIETKUX SKCHEPUMEHTATbHBIX
’KUBOTHBIX BemecTBoM CR)

2.6. Meroauka omnpeaenenust cojaepxkanus BenjectBa CR  Ha
00BEKTaX-HOCUTEIISIX

2.7. Metonuka OLIEHKM BTOPUYHOW OHMOJOTHMYECKONW aKTUBHOCTHU
Bemectsa CR

2.8. Meroanka TUCTOMOP(HOIOTHIECKOTO HCCIEAOBAHUS OPTaHOB

SKCIICPUMCHTAJIbHBIX JKHUBOTHBIX

18

18

23

33

48

52

52

55

56

57

60

64

64



3

2.9. Meron  cratuctuueckod  oOpaOOTKM  pe3yslbTaToB
UCCIIEJOBaHMSI
TJIABA 3. PE3YJBTATHI HCCJIEJJOBAHUI
3.1. CyneOHO-MeAMIMHCKAsT SKCIEPTU3a MOPAKEHUN U3 Tra30BBIX
CPEICTB CaMOOOOPOHBI
3.2. Knunuko-mopdomornyeckass KapTHHAa TMOPaKEHUH Trja3
HKCIEPUMEHTAIbHBIX )KUBOTHBIX BelecTBOM CR
3.2.1. Kinanueckas KapTUHA NOpaKEHUs rJia3
HKCIEPUMEHTAIbHBIX JKUBOTHBIX BelecTBoM CR
3.2.2. 'uctomopdonornyeckasi KapTHHA MOPAKEHUSI OPTaHOB
HKCMEPUMEHTAIbHBIX JKMBOTHBIX B pe3yJbTaT€ MECTHOTO
pa3apaXkarolero AeUCTBUs
3.3. Mopddonoruyeckass ~ KapTMHAa  TOPAXEHHM  JIETKUX
HKCIEPUMEHTAIbHBIX JKUBOTHBIX BelecTBOM CR
3.4. OnpeneneHue  KOHLUEHTpPAMM W M3YYEHUE  CPOKOB
coxpansiemocTH BemecTBa CR Ha 00beKTax-HOCUTENSIX
3.5. OueHka BTOpUYHON OMOJIOTHYeCKON akTUBHOCTH BemecTBa CR
3AK/IIOYEHUE
BbIBO/IbI
INPAKTUYECKHUE PEKOMEH/JALIUN
CIIUCOK JIMTEPATYPbI

66

68
68

75

75

84

92

102

106
110
123
125
130



4

CIIUCOK UCIOJIB3YEMBIX COKPAILIEHUI

BCMD — O10po CcyneOHO-MEAUITMHCKON IKCIIEPTH3HI

BMenA — Boenno-menunmuckas akagemust umenu C.M. Kuposa
BOXX — BBICOKOA(DEeKTUBHAS )KUAKOCTHAS XpoMaTorpadus
I'CC — ra3oBbIe CPEACTBA CaMOOOOPOHBI

JIAM®DA — N,N-gumetrindopmamu g

JIB3 — JIETKUU BpEJl 3I0POBBIO

Metomuka Ne 1 — «Meanko-OM0JIOrnuecKue U XUMHUKO-aHATUTUUYECKUE HCIIBITAHUS
oe3omacHocT U 3(PPEKTUBHOCTH  Ta30BOTO OpYKHUSI
caMOOOOpOHBD», YTBEPKIEHBI M BBeIEHbI B JnelctBue llepBbiM
3amectureneM  MuHHCTpa  3ApaBooxpaHeHus  Poccuiickoi
®deneparuu 23 gexadps 1998 r.

Meroanka Ne 2 — «MeTroarKa BBIOJHEHHSI W3MEPEHHUS MAacCOBOM KOHIIEHTpAIUH
oproxJyiopOen3unnaeHmanonoauautpuia (CS), xiaopaueropeHona
(CN), mmbensokcazenuHa (CR), kamcaunimHOMAOB, Mopdoimaa
nenapronoBoi kuciotel (MIIK) B ciipTOBOM pacTBOpE METOA0M
BBICOKO?((EKTUBHOU KUJKOCTHOU xpomatorpapumn,
YTBEPXKACHbI U BBEJCHHI B JieiicTBHE [ TaBHBIM TOCY1apCTBEHHBIM
CaHUTApHBIM BpAayOM MO OOCIYy’)KMBA€MBbIM OpTraHU3ALUAM U
obOcmyxuBaemMbIM Tepputopusm 23 aexadps 2008 r.

OC — OJIEOPE3UH KallCUKyM

CMD — cyAeOHO-MeIUIIMHCKAs FKCIIEPTU3a

MIIK — Mopd oA NeTaproHOBON KUCIOThI

OMBA — denepanpHOE MEANKO-OMOIOTHYECKOE areHTCTBO Poccun
CS — OPTOXJIOPOEH3MIUACHMATIOHOAMHUTPHIT

CN — XxJIopaneTo(eHoH

CR — nubens-[b,f]-[1,4]-okca3enun

ICs0 — cpeansis (CpeHeBbIBOIAIIAS ) KOHIIEHTPAIUS

ECso — CpeIHssI IeUCTBYIONIAs KOHIICHTPAITHS

ECrso — MHUHUMaJbHas 3QPEKTUBHAS KOHIICHTpAIUS

LDs — cpeaHecMepTeNbHas 103a

LCrso — CpelHecMepTeIbHAs MHTATAIIMOHHAS KOHIICHTPAIIUS

TCiso — HavajbHas KOHIEHTpaIUs



BBEJAEHUE

AKTYaJIbHOCTH TeMbI HCCJIEe0OBAHUS

B Hactosiiiee Bpemsi ra3oBbl€ CPEICTBA CaMOOOOPOHBI, CHapsHKaeMble
UPPUTAHTAMHU, TIOJIYYUIIM IIIUPOKOE PACHPOCTPAHEHUE CPEIU TPaK/iaH, KOTOphIE
UCIIOJIb3YIOT UX KaK JUIsl CAMO3AIUThI, TAK U B KpUMUHAIBHBIX 1ensax. [Ipogaxa
TaKMX CpEACTB pa3pelieHa 3aKOHOAATEJIbHO: 3HAYUTENIbHAs 4YacThb Ta30BbIX
CPEICTB CaMOOOOPOHBI HAXOAMTCA B CBOOOAHOW MPOAAKE — OHH MOTYT OBITh
npuoOpeTeHbl 0e3 ModaydeHUss OPUIMATIBLHOTO pa3pelieHHs, YTO OTHIOAL HE
CIOCOOCTBYET YMEHBIICHUIO KOJIMYECTBA MPABOHAPYIICHUN C UCIOJIb30BAHHEM
OJTOOHBIX CPEJICTB.

Bnepsrsie B Poccutickoit denepanuu razoBoe opykue opUIIMaIbLHO ObLIO
paspemero 20 maga 1993 r, xorma BcTynun B AedcTBUE 3akoH Pocculickoi
®enepanun «O0 opyxkun» Ne 4992-1. Tloxke naHHBIM 3aKOH ObLI MPU3HAH
yrparuBmmM cuiy (¢ 1 mrons 1997 1), 13 mexabps 1996 r. ['ocymapcTBeHHOM
aymoit 6eu1 mpuHAT Degepanbubiii 3akoH «O0 opyxum» Ne 150-D3, koTopbIit
JNEHUCTBYEeT 1O  HACTOAIEE BpEeMs, CONIACHO KOTOPOMY  TpaxiaHam
MPEeOCTaBIsIeTCd TMPaBO HAa MPUOOPETEHHE U HCIOJIb30BaHHE B IEJAX
caMOOOOPOHBI PA3IMYHBIX BUJI0B ra30BOro opyxkusd. ['a3oBoe opyx’ue oTHOCUTCA
K OPY)KHIO CaMOOOOPOHBI, KOTOPOE B CBOIO OYEPEb OTHOCHUTCS K TPAXKIAHCKOMY
BUJTY OPYXKHUSI.

Cormacno ®enepanpHoMy 3akoHy «O0 opyxkum» ot 13 mexabps 1996 r.
Ne 150-®3 mom Ta30BBIM TOHHUMAETCS «OPYXHE, TMPEAHA3HAUCHHOE IS
BPEMEHHOTO XMMHUYECKOTO TOPAXEHHUSI JKWUBOW LMW IyTeM M[PUMEHEHUS
CJIE30TOYMBBIX WJIM pa3lipa)aronux BemecTy. K ra3oBoMy opyKuio OTHOCSATCS:
«ra30BbIe TIUCTOJIETBI W PEBOJIBBEPHl, B TOM YHCJIE IaTPOHBI K HHM,
MEXaHWUYECKUE  paCIbUIMTENIM, a’3pO30JIbHbIE M  JIpYTM€  YCTPOICTBa,
CHapsDKCHHBIC  CJIE30TOYMBBIMHU  WJIM  pa3llpakalolMMU  BEIeCTBaMH,
pa3penieHHbIMM K TMPUMEHEHUIO (enepanibHbIM OpPraHOM HCIOJIHUTEIbHON

BJIACTH, OCYIIECTBISIOIMM (YHKIMH 1O BbIpaOOTKE TOCYJapCTBEHHOM



NOJIMTUKKM M HOPMATMBHO-TIPABOBOMY  DETyJIMpOBaHUI0O B cdepe
3PaBOOXPAHEHHUSI.

K wupputantamum wuiam pasgpaxaroliiM BELIECTBAM OTHOCAT TPYIIITY
XUMUYECKUX COCIMHEHMM, 00JaaroluX CBOMCTBOM YK€ B HE3HAYMTENIbHBIX
KOHIICHTPALMSIX M30MpaTeIbHO BO3JEHCTBOBATh HA YYBCTBUTEIbHBIE HEPBHBIC
OKOHYAHUS CIM3UCTHIX 000JIOUEK IJ1a3, BEPXHUX JBIXATEIbHBIX IyTEH U KOXKHBIX
MOKPOBOB, 4YTO  TIpUBOAMT K  BpemeHHod (30-60 MuH) mOTEpe
paboTOCTIOCOOHOCTH («ctom-3pdexry). HNpputanTthl OTHOCSITCS K
OBICTPONEHUCTBYIOIIMM  BEIIECTBaM, TIOCKOJIbKY  HEOOXOAMMBIH  3dexT
BO3HUKAET B IEpPBbIE CEKYHIbl MOCJIE KOHTAaKTa C HHUMH, JIMIIAs 4YeOBEeKa
CIIOCOOHOCTH K AKTHUBHBIM II€JICHANIPABICHHBIM JACHCTBUSM WM TPOSBICHUIO
(bu3nYeCcKoOl arpeccuu — MHKariCUTaHTHBINA d(DQEKT.

Ha HacTosmmii MOMEHT HMPpPUTAHTHI, pa3pelIeHHbIE K TMPUMEHEHUIO B
Poccuiickonr ®@enepanuu, nepeunciensl B IIpukaze MuH3npascoupasButus
Poccun «O paspelieHnrd K NPUMEHEHHUIO CJIE30TOUMBBIX M Pa3Ipa)aroniux
BEUIECTB B COCTaBe IMAaTPOHOB K Ta30BOMY OPYXKHIO, MEXaHMYECKUX
pacnbpUIMTENE, a’3pO30JbHBIX M JIPYTUX YCTPOWCTB TPAKIAHCKOTO OPYXKHS
caM0000poHbI» OT 22 okTa0ps 2008 . Ne 583H. B Poccuiickoit @eaeparuu ajis
CHapsDKEHHMsI ~ CpPEICTB  CaMOOOOpPOHBI  pa3pelieHbl K  MPUMEHEHHUIO
xyopanietopernon  (BemectBo CN), OpTOXJIOPOCH3UINACHMAIOHOIUHUTPHUI
(BemectBo CS), mubens-[b,f]-[1,4]-okcazenun (BemectBo CR), oneope3un
kancukym (BemectBo OC), mopdonua mneaaproHOBOW KHCIOTHI (BEIIECTBO
MIIK) 1 cMecu 3TUX BEIIECTB.

[IpoBeneHHbIC UCCIIEIOBAHUS APXUBHOTO MaTepualia CiIy4aeB MOpPaKeHUs
JIOfIEN W3 Ta30BBIX CpeACTB camooOoponbl B I. Cankrt-IlerepOypre mokasamu
HEIMPOXOSIIYIO aKTyaIbHOCTh UCCIICIOBAHUS JAHHOM TEMaTUKHU:

- o naHHbeIM apxuBa ['bY3 «bropo cyneOHO-MeIUITMHCKOM IKCTIEPTU3BI»
Cankr-IlerepOypra B mepuoa ¢ 1990 mo 1996 rr. Gputo mpoBeneHo 626
AKCIEPTU3 TIO TIOBOAY MOPAKEHUH, MTPUUNHEHHBIX B PE3YNIbTaTe MCIOIB30BAHUS

I'CC [1O.A. Xpycranesa, 1998; B.H. Jlebenes, 1999];
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- 10 JaHHBIM apxuBa [opoackoro odranbmonoruyeckoro neHTpa CaHKT-
[Terepbypra ¢ 1991 mo 1996 rT. MenuIMHCKAs TTOMOIIIH 11O TIOBOAY MOPaXEHUH,
NPUYMHEHHBIX B pesyapTare wucnonb3zoBanus ['CC Oputa okazaHa 298
noctpanasmum [FO.A. Xpyctanesa, 1998; B.H. Jlebenes, 1999];

- o JaHHBIM apxuBa [opoackoro odranbmonornyeckoro neHTpa CaHKT-
[Terepbypra ¢ 1994 mo 1998 rT. MenuIMHCKAsT TTOMOIIH TTO TIOBOAY MOPAXKEHUH,
MPUYUHEHHBIX B pE3y/IbTaTe UCIOJIb30BAHMSI Ia30BOI0 CTBOJIBHOTO OPYKUsI ObLia
okazaHa 101 nmocrpanaBumiemy [A.W. JIutBun, 2002].

Pazmpaxaromue BemecTBa BcienctBue ciaborr Tokcmunoctu  (1-1V
KJ1acc OMACHOCTH) o0nagaroT XapakTepHbIMU 0COOCHHOCTSIMU,
BBIPKAIOMIMMUCS B MPAKTUYECKH TOJHOM OTCYTCTBUU JIATEHTHOTO MEpHOoia
BO3JICHCTBUS, CHEUU(PUUHOCTHIO B OTHOIICHUHM CIU3UCTBIX 000JO0YEeK Ivas,
BEPXHHUX JbIXaTE€JIbHbIX NYT€H W KOXKHBIX IOKPOBOB, OOJIBIION IIMPOTOM
s dextuBHOCTH (LCs0/ECi50), HEMPOMOIKUTETHLHBIM TIEPUOAOM TTOCIESICHCTBHS
U, KaK MpPaBHJIO, OTCYTCTBHEM OTIAJIEHHBIX MOCJIEICTBUA TPHU COOIIOACHUU
MHCTpYKUMH 1o mpuMeHenuto [H.A. Moxopr ¢ coasr., 1995].

I'CC, cHapspkeHHBIE HppUTaHTaMd, 3(GQGEKTUBHBI C IENbIO OBICTPOTO
[IPECEUECHMS] HE3aKOHHBIX JCHCTBUU IpaBOHapyluHuTened (B TOM 4YHUCIE
HAXOJSIIMUXCS B COCTOSIHUU aJIKOTOJIBHOTO H/WJIM HApKOTHYECKOTO OIbSHEHUS).
Hepenko I'CC wucnonb3yloT #u JUisi TNPECEYEHUsi arpeccud CcO CTOPOHBI
KUBOTHBIX. TeM He MeHee, pe3ysibTaT BO3JICUCTBUS HUPPUTAHTOB HA OPraHU3M
YEJI0BEKA, KOTOPBIA 3aBUCUT OT MHOTHX (PAKTOPOB, HE BCETIa COOTBETCTBYET TOM
CTENEHU «TYMaHHOCTW», KOTOPYIO 3asBIISIIOT (PUPMBI-ITPOU3BOJIUTEIN B pEKIaMe
cBoeil mpoaykiuu [3. @panke, 1973; C.W. Jloktnonos, JI.A. MykoBckuii, 1994;
M.A. AnueBa, 1995; C.A.Kyuenko, 2004]. BpIpaxkeHHOCTh CHMIOTOMOB
MOPAKEHUsI 3aBUCUT OT KOHKPETHOTO HMPPUTAHTa, Croco0a €ro MpUMEHEHWS,
oOpa3oBaBIllelicsl ~ KOHLEHTpAallMd B  BO3/AyXe, KOJIMYECTBAa  BEILECTBA,
OKa3aBIIErocsi Ha CIM3UCTBIX 000JOYKAX M KOXKHBIX MOKPOBAX, IJIUTEIbHOCTH
ero BosnercTBus [C. Sommer, 1981; B.B. Msacuauxkos, 1989; B.B. Anekcanapos,
B.U. EmenbsinoB, 1990; B.B. Tomunun ¢ coaBt., 1995]. Pazgpaxaroniue

BCHICCTBA B BBICOKHX KOHICHTPAIUAX MOI'YT OKa3bIBATb I[GﬁCTBHG 10 THITY



YVAYIIAIOUIMX OTPAaBISIOMIMX BEIIECTB, YTO MOXET IMPUBECTH K Pa3BUTUIO
TOKCUYECKOTO OTEKa JIETKUX, TSIKEIOro JIAPUHTOTPAXEOOPOHXUTA, APYTHM
TsokenpiM - mocneAacTBusiMm - [C.H. Tonukos,  1972;  B.H. Anekcanapos,
B.U. EmenwsanoB, 1990; E.Schmid, M. Bauchinger, 1991; B.H. Ilo3naees,
C.A. Jlocenok, 2004]. CwmeprenbHblE TOPAXKEHUS UPPUTAHTAMU TIPU  HX
ucnonb3oBanuu B coctaBe ['CC TeopeTHyecku HEBO3MOXHBI, TEM HE MEHEE,
HEJIb351 UCKIIFOUUTh BO3MOXKHOCTBH OMOCPEIOBAHHOTO HACTYILICHUS JIETAIHHOTO
MCXO/a BCJIEACTBUE BBICOKOM WHIUBHUAYaJbHOM UYBCTBUTEIBLHOCTH OpraHU3Ma
YeJoBeKa € XPOHMYECKOW mMaroyiorueil (Hampumep, OpOHXMAIbHOM acTMOM,
3a00J€BaHUSIMU  CEPJIEYHO-COCYNUCTOM cucteMbl u aAp.) [A.Jl. banaman,
H.B. Cagarees, 1977; B.1. Apramonos, 1988; A.®. lllenenenko, 2009].

Haunbonee BeIpakeHHBIC mMopaxkeHus mpu BosaerictBun ['CC moryt
BO3HHUKHYTHh TIPU TOTAJaHUN WPPUTAHTOB HA CIM3UCTHIC OOOJIOYKH TIJIa3, YTO
MOXKET TIPUBECTH K Pa3BUTHIO DJIUTEIHATBHBIX JACHEKTOB, H3BI3BICHUM
pOTOBHIIBI, YTO B CBOIO O4YEpelb MOXET TMPHUBECTH K HEOOpaTUMBIM
MOCJIEACTBUSIM — HHBaMaAU3anus 1 nmoreps 3peHus [J.R. Gaskins ¢ coasr., 1972;
A. Schrempt, 1978, JI.A. MykoBck#ii ¢ coaBrt., 1995].

CrnennpuIHOCTh 1 MHOTOOOpa3ue BOMPOCOB, BOSHUKAIOIINX Y CyAeOHO-
CJICJICTBEHHBIX OPTraHOB IIPH PACClIEIOBaHUHM Jeid 10 IMPUMEHEHHIO Ta30BOTO
OpYXHsi, 00OCHOBBIBAIOT HEOOXOIUMOCTh Pa3pabOTKH CyneOHO-MEAUITUHCKUX
XapaKTEPUCTUK MOPAXKEHUM, TPUUMHSAEMBIX U3 Ta30BbIX CPEICTB CAaMOOOOPOHHI,
u kputepueB ux auarHoctuku [P.B. babaxausu ¢ coast., 1994]. Ha Hacrosmmii
MOMEHT pa3paboTaHbl TOAPOOHBIC XAPAKTEPUCTUKUM W KPUTECPUU IS
MPOBEACHUS CYyIeOHO-MEIUIIMHCKUX W XHUMHMKO-TOKCUKOJIOTHYECKUX DKCIIEPTH3
NpU TMOPAKEHUU JIOACH CpPECTBAaMH CaMOOOOPOHBI, COAEpKAIIUX YEThIPE W3
IATH pa3pelieHHbIX K MpUMEHeHHI0 B Poccuiickoit denepaiiuu MppUTAHTOB
(kpome BemectBa CR (nmubenszokcazenuHa)): BemiectBo CN (xmoparerodeHoH,
XA®D), BemectBo CS (AMHUTPUI-O-XJIOPOCH3WINICHMAIOHOBOH KHUCJIOTHI),
MIIK (Mmopdonua nenapronoBoil kuciaotsl); OC (01e0pe3uH KalCuKyMm).

Taxxe HEeM3y4yeHHOM OCTaeTCsl CIOCOOHOCTh UPPUTAHTA K COXPAHSIEMOCTH

Ha OO0BEKTax Opr>Ka}0meI71 Cpcabl, HC YCTAHOBJICHBI BPCMCHHBIC HHTCPBAJIBI,
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OpyU  KOTOPHIX JAHHBIA MPPUTAHT BO3MOXKHO OINpPENENUTh Ha OO0bEeKTax
OKpYXaloLEeH cpenibl, Ha OJIEkKIE U KOKHBIX IOKPOBaX YEJIOBEKA, €T0 BTOPUYHAS
OuosiorMyeckasi ~ aKTUBHOCTb.  JIIsi  OCTaJIbHBIX  UPPUTAHTOB  CPOKH
COXPaHsIEMOCTH YCTaHOBJICHBI:

- BemecTBO CN: coxpaHsieTcsi B 3HaUUMOW KOHIEHTPAIMM B OTKPHITOM
Bujge B TedeHue 300 cyrok, B 3akpeiToM Bujae — B TedeHue 500 cyTok
[FO.A. Xpycranesa, 1998];

- BemecTBo CS: npu BeIcTpenax u3 7,62-MM ra3oBoro nucCTOJIETa MOJIEIN
61142 c paccTosiHMS HEIUIOTHOTO YIIOpa HPPUTAHT BBISBISUICA Ha miperpaae a0 S50
CYTOK, IIPH BBICTpENax ¢ paccTostHUS S0 CM TOCTOBEPHOE BBISBIECHUE SIBISIIOCH
BO3MOXKHBIM TOJIbKO B TeueHue mnepBbiXx cyTok [B.H. Jle6enen, 1999]. Ilpu
XpaHeHUH OOBEKTOB B MOJUATHIICHOBBIX MMakeTax BemniectBo CS ompenensercs
Ha mumenu 10 90 cyrtok [B.B. Konkyrun, B./l. Vcakos, P.B. babaxansn, JIA.
MyxkoBckuii u np., 20017];

- MIIK: coxpaHnsiercs B 3HaUMMOW KOHLIEHTPAIlMM B OTKPBITOM BHJIE B
teuenue 80-100 cyTok (magenue konuuecTna Beniecta — A0 50%), B 3aKphITOM
Bujie — 6osee 700 cytok [H.B. Jlanuna, 2006];

- OC: coxpansieTcs B IMOJOBUHHOM KOHILIEHTPAIIMUM B OTKPBHITOM BHJE B
teueHue 90-100 cytok, B 3akpeiToM Buae — B TeueHue 400 cyrok [I.H. bunar,
1999].

B pesynbsrare npumenenusi ['CC, B TOM unclie B 3aMKHYTBIX TOMEIICHUSX,
BBICOKA BEPOATHOCTh MOMAJAaHUS HMPPUTAHTOB B OKPYKAIOIIYIO BHEIIHIOKO
cpeny. PesymbratoM 53TOro SIBISIETCS BEPOSITHOCTH BTOPHUYHOTO KOHTAKTa
YeJioBeKa C MPPUTAHTAMM, KOTOPHIE OCENAl0T Ha OKPYKAIIIMX MpeIMeTax,
AJIEMEHTaX OJCKbl, MPOAYKTax NuTtaHus U Jp. [lomOOHBI KOHTAKT MOXKET
MPOUCXOJIUTh M CHYCTS NPOAOJIKUTEIbHBIA IPOMEKYTOK BPEMEHH MOCIE
npuMenenust ['CC. Haxoasce B OKpyXkarolieil cpesie, UppUTaHTbl MOTYT BbI3BATh
BTOPUYHBIC TOPAXKEHUSI OpPraHU3Ma YEJIOBEKAa, a TAK)KE€ HEraTMBHO BIIMSTHL Ha
ononeHo3 B 1eiaoM. CoOmacHO NPOBEIEHHBIX HWCCIEI0BaHUN, HPPUTAHTHI,
MIOMEIIICHHBIE HAa XPAaHEHUE OTKPBITHIM U 3aKPBITHIM CIIOCOOaMU B OOJIBIIIUHCTBE

JJIUTCIIbHO COXPAHAINCh B HCHU3MCHHOM BHJIC, HC TCPAA CBOCH OMOJIOTHYECKOM
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aktuBHoctu [FO.A. Xpycranea, 1998; I.H. bunar, 1999; E.B. baGauna,
I"H. KynsOunkwuii u coasrt., 2001].

B nocnennue roabl cpear UPPUTAHTOB, MPUMEHSEMBIX JJISI CHAPSIKEHUS
I'CC, mupokoe pacrnpocTtpanenue nonyumio Bemectso CR (nudens-[b,f]-[1,4]-
OKCa3eluH), CyAeOHO-MEIUIIMHCKAs XapaKTePUCTHUKAa KOTOPOTO HEIO0CTATOYHO
U3yYeHa.

Takum o0Opa3oMm, BBINIOJIHEHHBIE paHee MCCIEIOBAaHUS apPXUBHOIO
Matepuaina ciydaeB nopaxenus moaeit uz I'CC B Caunkr-IlerepOypre nokazanu
COXPaHSIOUIYIOCS ~ aKTyaJIbHOCTh TEMAaTUKU  HUCCIEAOBaHUS  BO3JACHCTBUS
MOpaXXCHUSI WUPPUTAHTAMH, OJHAKO JAHHBIE O KOJMYECTBE MOPAKECHHBIX B
pesyaprare BozaeiictBusas ['CC mocime 1998 1. m 10 HaAcTOsIIEro BpeMEHU
OTCYTCTBYIOT.

Kpome Toro, BeniectBo CR sBIsIeTCS HaMMEHEE UCCIEIOBAaHHBIM U3 BCEil
TPYIIIBI pa3pelIeHHbIX K IPUMEHEHUIO B Pocculiickon ®denepanuym uppUTaHTOB.
HeusBectHa CHOCOOHOCTh HMpPUTAHTA K COXPAaHAEMOCTH Ha OObEKTax
OKpY’KaroUIeH Cpezbl, HE YCTAHOBJIEHbl BPEMEHHBIE MHTEPBAJbl, IPU KOTOPBIX
JAHHBIA UPPUTAHT BO3MOXKHO OMPEACIUTh HA 0ObEKTAX, HE W3yUeHa BTOPUYHAS
Owosornyeckass aKTUBHOCTb, OTCYTCTBYIOT KPUTEPUHU CyAeOHO-MEIUITMHCKOM
JUAarHOCTUKU TOPAKEHUM, BO3HUKIIMX B peE3yiabTare €ro BO3ACHCTBHUS.
PaccmoTrpenHbie BbIlIe OOCTOSITENILCTBA CBUIETENBCTBYET 00 aKTyaJIbHOCTH U
IIPAKTUYECKOW 3HAYMMOCTH n3ydeHus BemecTBa CR, HCIoIb3yeMoro B Ka4eCTBe
OJIHOTO U3 OCHOBHBIX KOMIIOHEHTOB Pa3Apa)karolIuX peluenTyp — sl CyleOHbIX
MEIWKOB TIpU NPOU3BOACTBE HKCIEPTU3 M TOKCHUKOJIOTOB NPHU MPOBEICHHUU
TOKCUKOJIOTUYECKHX HccienoBannii. C y4eTOM aKTyalbHOCTH MpOoOIeMbl U Oblia
chopmynmrpoBaHa TeMa HACTOSAIIETO JUCCEPTAIMOHHOTO HCCIICIOBAHMS.

eab uccaenoBanusi

enr paboThl 3akirodaeTcss B pa3pabOTKe KpHUTEpUEB CylAeOHO-
MEIUIIMHCKOW JTUAaTHOCTUKU TOPaKCHUH, MPUUUHSIEMBIX M3 Ta30BBIX CPEJNICTB
CaMO00OpOHBI, CHapsiKEHHBIX BeriecTBoM CR.

3amaum ucciae0BaHuA

OCHOBHBIMH 3agadyaMi UCCIICAOBAHU SABJIAIOTCA:
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. HW3ydyenue 4acTtoThl, [OWHAMUKH, KIMHHUYECKUX MPOSBICHUM,
OCOOCHHOCTEH OKa3aHHWs MEIUIIMHCKON IMOMOIIM U OCOOEHHOCTEH CyaeOHO-
MEIUIUHCKOM SKCHEPTU3bl NPU MOPAKEHHHM IO W3 Ta30BbIX CPEJICTB
CcaMOO0OpOHBI MO JaHHBIM apxuBHoro Marepuana ['bY3 «bropo cyneGHo-
MeTUIMHCKOM 3kcniepTu3b» CaHkT-IleTepOypra 3a nepuona ¢ 1999 r. mo 2010 1.

2. V3zydeHue KIMHUKO-MOP(OIOTUYECKON KapTUHBI MOPAKEHUH Ia3 u
nerkux  BemectBoM CR, TmpuyMHAEMBIX TMpU  MOACIMPOBAHUM  Ha
AKCIEPUMEHTAJIBHBIX KUBOTHBIX.

3. Uzydenne mmrenbHOCTH coxpaHeHus BemiectBa CR Ha oObekrax-
HOCUTEIIX (MMUTATOpax OACXK/bI) IIPU PA3TUYHBIX YCIOBUSIX UX XPAHEHUS.

4. Wzydenuwe BTOpUYHOM Owuosormdyeckoil aktuBHocTH BemjectBa CR,
HaXOJIAIIETOCs Ha XpaHeHUH B 3akpbIToM BUjie B TeueHue 300 u 600 cyTok.

5. Pa3paboTka MOpakTUYECKUX PEKOMEHAAIMN CyaeOHO-MEAUIIUMHCKON
JMaTHOCTUKU  TOPAKEHUI, MPUUYUHSIEMBIX M3 CPEACTB  CaMOOOOPOHHI,
cHapshKeHHbIX BemiectBoM CR.

Hayuynasi HOBU3HA

Hayuynass ~ HOBHM3Ha  pe3yiabTarToOB  MPOBEACHHBIX  HCCIEIOBAHUM
3aKJII0YAETCA B CIEYIOIIEM:

1. TlogpoO6HO M3ydYEHBl YACTOTA, AMHAMHKA, KIMHUYECKUE TMPOSIBICHMUS,
OCOOEHHOCTH OKa3aHUsi MEIUIMHCKOM TOMOIIM M OCOOCHHOCTH CyneOHO-
MEIUIMHCKOM SKCHEPTU3bl TNpPU TOPAKEHUM JIIOIEM W3 Ta30BbIX CPEJNICTB
caM0000poHkI 3a riepuoa ¢ 1999 . mo 2010 1.

2. TlpoBeneHHoe wucciaeAOBaHUE B TOJHOM Mepe YCTaHOBWJIO KIMHHUKO-
MOP(QOJIOTUYECKYI0 KapTUHY TMOpaxeHud T1ya3 u Jerkux BemniectBoM CR,
MPUYUHSAEMBIX TTPU MOJCIUPOBAHUHN HA SKCIIEPUMEHTAJIbHBIX KUBOTHBIX.

3. BrepBble u3ydyeHa JUIMTENBHOCTh coxpaHeHus BemectBa CR Ha
00BbEKTaX-HOCUTENAX (MMUTATOpaX OJSXKIbI) TPHU PA3IUYHBIX  YCIOBHSIX
XpaHEHUs] W BTOpUYHAsg OWoNOruyeckas axkTUBHOCTh BemecTBa CR,

HaxOASALIErocsi Ha XpaHeHUH B 3aKpbIToM Bue B TeueHue 300 u 600 cyTok.
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4. BnepBbie pa3paboTaHbl OCHOBHBIE KPUTEPUHU CYyNeOHO-MEIMIIMHCKON
JTUATHOCTHKU  TIOPAXKCHWH, TMNPUYHHSIEMBIX U3 CPEICTB  CaMOOOOPOHHI,
cHapspKeHHbIX BeniecTBoM CR.

Teopernyeckass U NPaAKTHYECKAS 3HAYUMOCTD

Teopernueckass 3HAYMMOCTb TIOJIOKEHWM, YCTAHOBJIEHHBIX B XOJE
MPOBENECHUS pPadOThI, 3aKIIOYACTCS B TIONYYCHUH JAaHHBIX O KOJIHYECTBE
3a(pUKCUPOBAHHBIX CIIy4aeB MPUMEHEHUs Ta30BBIX CPEICTB CaMOOOOPOHBI 3a
nepuox ¢ 1999 1. mo 2010 . mo marepuanam apxuBa I'BY3 «bropo cyneGHo-
MEIUITMHCKOW 3KcepTu3bl» CankT-IleTepOypra; o TpyaHOCTSIX, ¢ KOTOPBIMH
CTAJIKUBACTCS CyAeOHO-MEIUITMHCKAsI JKCIEpTU3a; 00 YCTAHOBJICHUH CPOKOB
coxpansieMocTH BemecTBa CR Ha 00bekTax OKpy»Karoliel cpelibl B OTKPBITOM U
3aKphITOM BHJIE€, YTO HMEET BAXXHOE 3HAUEHUE MPHU MPOBEACHUU XUMHUKO-
TOKCHUKOJIOTUYECKUX UCCIICAOBaAHUM.

[TpakTryeckast 3HAYUMOCTh HAYYHBIX TIOJIOKEHUH, YCTAHOBIEHHBIX B XOJ€
BBINIOJIHEHUS JaHHOU paloThl, ornpenesnseTcs 000CHOBAHHON BO3MOXHOCTBIO UX
peanuzalMi TOpU  TPOBEACHUM CYNeOHO-MEIMIIMHCKUX OJKCHEpPTU3 — B
MOATBEPKICHUM HalW4uug Topaxarouiero neiictBus BemectBa CR; B
YCTAaHOBJIICHMM BTOPUYHOW Omosornmueckor akTtuBHOCTH BemectBa CR mpm
JUIMTEIbHOM XpaHEHUHW; B pa3paboTke KPUTEPHUEB CyAeOHO-MEIUIIMHCKON
JTUArHOCTUKU  TIOPAXEHUH, TMPUYUHSAEMBIX U3 CPEICTB  CaMOOOOPOHBI,
cHapsbKeHHbIM BemectBoM CR.

JIMYHBIA BKJIAJ aBTOpPa

ABTOPOM JIHCCEPTALMOHHOTO UCCIEAOBAHUSA:

- COCTaBJEHbl NPUHUUIHAIBHBIN IUIAH W NOporpamMma MpPOBEAECHUS
JIMCCEPTAIIMOHHOTO HCCIICIOBAHMS;

- MPOU3BEAECH aHAJM3 JIOCTYIHOM ISl U3YyYECHUS JUTEPATYPhl IO TEME
JUCCEPTALIMOHHOTO HKCCJEIOBAHUS W HalldcaHa COOTBETCTBYIOIIAs IJIaBa M
COCTABJICH CIUCOK MCIOJIb30BAHHOM JINTEPATYPHI;

- TIPOM3BENICH TIOUCK, Pa300p W aHAM3 apXWBHOTO Marepuana (CyaeOHo-
MenuuuHCcKux 3akimoueHui) CII6 I'bBY3  «bropo cyneOHO-MeIUIIMHCKOM

sKcHepTU3b» 3a nepuoA ¢ 1999 r. mo 2010 r,;
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- MPOBEAECHBbI SKCIEPUMEHTAIbHbIE HCCIEAOBAHMUS HA YKUBOTHBIX IIO
W3YYCHHUIO KIMHUKO-MOP(OJOTUYECKON KApTUHBI TOPAKEHUN T1a3 M JIETKUX
BemiectBoM CR, B pamkax KoToporo mnpoBeneHo 344 MUKpPOCKOIUYECKUX
UCCJIEIOBAaHUNA TUCTOJOTHYECKUX IpEenaparoB, NPOU3BEACHbI 00paboTka WU
aHaJIN3 MOJyYeHHBIX PE3YJIbTaTOB;

- MPOBEJICHO COBMECTHOE CO CHEHHAINCTAMU IO TOKCHUKOJIOTHYECKON
XUMUHU OKCIIEPUMEHTAJILHOE HCCIENIOBAaHUE 10 U3YYEHUIO JITUTEIBHOCTH
coxpanenus BemniectBa CR Ha oObekTax-HOCUTENSIX (MMUTATOPAX ONEXKIbI) IPU
pa3IMYHBIX YCJIOBUAX XPAHECHUS, TMPOU3BEACHbI 00paboTka W  aHaIu3
MOJIyYEHHBIX PE3yIbTaToB;

- MPOBEIAEHO HSKCHEPUMEHTAIbHOE HCCIEJOBAaHUE MO0 M3YYECHHIO
BTOpUYHOM Ouonorudyeckoil axtuBHOcTH BemectBa CR, Haxondierocss Ha
XxpaHeHuu B 3akpbeIToM Buje B TeueHue 300 u 600 cyTok, B paMKax KOTOPOTO
npoBeneHo 64  MHKPOCKOMMYECKMX  HWCCIIEMOBAHUN  THCTOJIOTHYECKUX
npenaparoB, MPOU3BEIEHb 00pabOTKa U aHAIU3 MOJIYYEHHBIX PE3YJIbTATOB;

- c(popMyIMPOBaHbI BBIBOJIBI U MPAKTUYECKUE PEKOMEHAAIINH;

- pa3paboTaHbl  KpUTEpPUH  CyACOHO-MEIUITMHCKOM  JUArHOCTHUKHU
MOPKEHUN, TPUUYMHAEMBIX €3 CPEICTB CaMOOOOPOHBI, CHAapPSHKAEMBIX
BemiectBoM CR;

- HanmucaHbl, 0OPMJIIEHBI U OMyOJUKOBaHbI 15 medaTHeIX paboT Mo Teme
JIMCCEPTALIMOHHOTO MCCIICIOBAHMS;

- o(hOopMIICHBI pPAIMOHAIU3ATOPCKUE TPEIJIOKCHHS, CBSI3aHHBIC C
POBEJICHUEM JUCCEPTALIMOHHOTO UCCJIeI0BaHUS u MOJTy4YEHbI
COOTBETCTBYIOILIUE YIOCTOBEPEHUS;

- ohopmIIeHa AUCCEPTAIHS B BUJE PYKOIIHCH;

- IOAATOTOBJIEH U OMyOJIMKOBaH aBTOpedepar.

Pa6ora BeimonmHnena Ha 6aze CII6 I'BY3 «bropo cyneOHO-MeTUIIMHCKOM
AKCIEPTU3bY; Jaboparopuu Ne 2 (;aboparopusi TOKCUKOJIOTHH), JTabOpaTopuu
Ne 8 (;maboparopusi XMMHUKO-TOKCUKOJIOTUYECKON JMarHOCTUKHU) ¥ BHUBAPHS
OI'BYH «MHCcTUTYT TOKCHKOJIOTHH» DeaepalbHOr0 METUKO-OMOJIOTHYECKOTO

areurctBa Poccuiickon Denepanuy; BHBapUS MPU  IKCIECPUMEHTAIbHOM
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KJIMHUKE, J1aboparopuu naroMopdoiaoruu, kapeapsl MaroJoruyeckoil aHaTOMUH
OI'bBOY BIIO «Boenno-menunuHckas axkagemuss umenu C.M. Kuposay
MunucrepctBa ob6oponsl Poccuiickoit deneparuu; oTaena 1a0OpaTOPHBIX,
MOPGOJIOTHYECKUX U crienranbHbIX uccienoBanuii ®I'BY «Poccuiickuii eHTp
CyleOHO-MEIUIIMHCKOM  JKCHepTu3bl»  MMHHHCTEpCTBa  37paBOOXpaHEHUS
Pocculickoit denepanuu.

ABTOp TPUHOCHUT HUCKPEHHIOK OJarolapHoCTh BCEM, MPUHUMABIIUM
HEIMOCPEICTBEHHOE Yy4yacTue B paboTe, a Takke OKa3bIBaBIIUM IOMOIIL B
oOecrieuenun  ee  mpoBeneHus:  corpynHukam ~ OI'BYH  «MuCcTHTYT
tokcukosorun» @MBA Poccun — BenylemMy HaydHOMY COTPYIHHUKY KaHIUAATY
MeauuuHcKkuX Hayk H.B. JlanmHoW, cTapumieMy Hay4YHOMY COTPYIHHKY
KaHauaary Owuonorndeckux Hayk P.H. ImyxoBo#, Hay4yHOMY COTpPYIHHUKY
E.B. babanHoil M BexynieMy HAaydyHOMY COTPYOHUKY KaHIUIATy XHUMHYECKUX
Hayk [.H. Kyns06unkomy; corpynaukam ®I'BBOY BIIO «Boenno-menumnmHckas
axangemus umenu C.M. KupoBay — noreHTy Kadeapbl KaHIUAaTy MEIUIMHCKUX
Hayk  [O.A. XpycraneBo, 3aBenyromeit  BuBapuem  JL.U. IlerpoBoii,
COTpyaHUKaM Kadeapsl maronoruyeckoir anatomuu; corpyanukam CII6 I'BY3
«bOpo cyneOHO-MEeIUIIMHCKON SKCIEPTU3bI) — 3aBEIYIONICH OTAEIOM CIOXKHBIX
KOMHUCCHUOHHBIX AJKCIEPTU3 KaHAWIATy MeOUUUHCKUX HayK O.A. BbIXOBCKOW H
3aBeNyIoled OTAENOM CyIeOHO-MENUIIMHCKOM SKCIEPTU3bl TMOTEPIIEBIIUX,
OOBHMHSIEMBIX U APYTHUX JIMI] KaHAUAATY MeauUMHCKUX HayK O.0. SkoBeHKo.

IHos10:keHHs1, BHLIHOCMMBIE HA 3aLIUTY

Ha 3ammty BBIHOCATCS CIIEAYIOIIUE OCHOBHBIEC MTOJIOKECHUS:

1. W3yueHHble 4YacToTa, JMHAMHKA, KIUHUYECKUE TPOSIBICHHUS,
OCOOCHHOCTH OKa3aHWs MEAMIMHCKOM TIOMOIIM M CyneOHO-MEIUIIMHCKON
HKCHEPTU3bl MPU MOPAKEHUU JIOEH U3 Ta30BBIX CPEACTB CAMOOOOPOHBI IO
JAaHHBIM apXMBHOrO Marepuana «bropo CyneOHO-MEAULUHCKOM 3KCIEPTH3bD)
Cankr-IlerepOypra 3a nepuoa ¢ 1999 no 2010 r. mpu conocTaBieHUU TAHHBIX C
paHee MPOBEICHHBIMM HCCICHOBAHUSAMHM CBHJETEIBCTBYIOT O TOM, YTO

AKTYaJIbHOCTb TCMbI HCCICAOBAHUA HPPUTAHTOB COXPAHACTCA, a YaCTOTa
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MOPaXKEHUs JIFOAEH Ta30BbIMH CPEICTBAMU CaMOOOOPOHBI, B IIEJIOM, OCTAaeTCs Ha
paHee YCTaHOBJIEHHOM YPOBHE.

2. BemectBo CR o0nagaeT BbIpaK€HHBIM MOPAXKAIOMIMM JEHCTBHEM HA
YEJIOBEKA U )KMBOTHBIX, KOTOPOE 3aBUCUT OT KOJIMYECTBA BEUIECTBA, MOIMABIIETO
Ha OOBEKT.

3. BemectBo CR obnamaer muTenbHON COXpaHSEMOCTHIO HA OOBEKTaX-
HOocuTeNsX (TkaHeBbIX MmuIeHsx). [Ipu xpanenuun BemectBa CR Ha oObekTax-
HOCHUTENSIX B OTKPBITOM BHJE €ro COAEpkKaHWE CHUXKaeTca no 22,5-23,5% B
teuenre 300 cyTok, B 3akpbIToM BHIe — 10 47-52,5% B teuenue 600 cyTok.
BemectBo CR, Hapsany ¢ MIIK, saBnsiercs Hanbosiee CTOMKUM COEIUHEHHEM
Cpeau pa3ApakarolIuX BEUIECTB.

4. BemectBo CR 06magaeT BeIpa)kKeHHON OMOIOTMUECKON aKTUBHOCTBIO TTPH
XpaHEeHUH 00BEKTOB-HOCUTENIEN B 3aKPHITOM BUE KaK MUHUMYM 10 600 cyTOK.

5. YuuthiBasi BBIPAKEHHOCTh KJIMHUYECKUX CHUMITOMOB IMPU OTCYTCTBUH
TSKEJBIX TTOPAXKEHUHM U TIOCJEICTBUM MpuMeHeHus BemecTtBa CR B pa3pelieHHON
JIO3UPOBKE, CPOKH €r0  COXPAaHSIEMOCTH, CIOCOOHOCTh K BTOPUYHOMY
Bo3neicTBUiO BemecTBO CR sBnsieTcst BBICOKOI((EKTUBHBIM HUPPUTAHTOM (TO
€CTh B MUHUMAJIbHOM 103UPOBKE BBI3bIBAIOLIUI BHIPAXKCHHBIC TOBPEKACHUS, TIPU
MUHUMAaJIbHOM PUCKE PA3BUTHS JOJITOCPOYHBIX MOCIEICTBUMN).

CooTBercTBHE NACIOPTY HAYYHOH CHIEIUATBHOCTH

[enb, 3ama4u, BBIHOCUMbIC HA 3allIUTY HAYUYHbIC MOJIOKEHUS, PE3YIBTATHI
MPOBEACHHOTO HCCIIEIOBAHUS, BBIBOABl M TNPAKTUYECKHUE PEKOMEHIAlUU
HalpaBJICHbl Ha COBEPIICHCTBOBAHUE CYIEOHO-MEIUIIMHCKONW AKCIEPTU3BI
YKUBBIX JIUII, [0 MaTepuajaM Jieja ¢ LeJIbI0 PENIEHUs BOIPOCOB, HHTEPECYIOIINX
MPaBOOXpPAHUTENIbHbIE oOpraHbl. OHU TakXe OTHOCATCS K UCCIEAOBAHUIO
TOKCUKOJMHAMUKH W TokcukomeTpun BemiectBa CR. Takum o0pasowm,
JUCCepTalisi  COOTBETCTBYET  OONACTH  MCCIENOBAaHUS  CIEIUATbHOCTEH
«14.03.05» — «Cynebnass MeaunuHay (COIIACHO MYHKTY 12 macropra HaydHOH
crieriuadbHOCTH) U «14.03.04» — « TOKCUKOIOTHS.

Anpo0auus pe3yJIbTATOB HUCCJIEI0BAHNS

OCHOBHBIC TTOJIOKCHUS AUCCCpTanr O0JIOKCHBI U 06CY)KII€HBI Ha.
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- 80-0if Hay4yHOM KOH(EPEHIIMHU CTYAEHYECKOIO0 HAay4YHOro OOIIeCTBa
«UYemoBek u ero 3mopoBbe-2007», mocesmeHHor 100-meTuro oOpazoBaHUS
Cankr-IleTepOyprckold  roCylapCTBEHHON  MEAMIIMHCKOM  aKaJeMHH WM.
N.N. Meunukosa (2007);

- Bcepoccuiickoli HaydyHO-TIpaKTUYECKOW KOH(MEPEHIIMH, IMOCBSIIEHHON
namsti npodeccopa FO.M. Ky6urkoro, r. Cankr-Ilerepoypr (2007);

- 3-M cwe3ne TokcukosiaoroB Poccun, . Mocksa (2008);

- HayuyHoi koH(pepennuu DI'BY «Poccuiickuii 1eHTp cCyneOHO-
MEJIMIIMHCKOW JKCIEpPTU3bDy MUHHCTEPCTBA 3apaBooxpaHeHuss Poccuiickoit
®enepanuu, . Mocksa (2012);

- HAy4YHO-TIPAKTUYECKOM  KOH(GEpPEHIMHM  MOJOJBIX  YYEHBIX H
CIEIUATUCTOB ¢ MEXKIyHApOAHbIM ydacTheM «CyneOHO-MeIUIIMHCKas Hayka U
npakTtukay, r. Mocksa (2012).

[IpenBapuTenbHOE€ PaCCMOTPEHUE UCCEPTALMU COCTOSUIOCH 21 HOSOps
2013 r. na nayunou koHpepeHiuun DI'BY «Poccuiickuii 1neHTp cyneOHO-
MEIUIMHCKON JKCIEepTU3b» MHUHUCTEPCTBA 3ApaBOOXpaHEeHUs Poccuiickon
denepaunu.

Myonuxanun

[To Teme auccepranuu OnmyONIMKOBaHO 15 meyarHbIX paboT, U3 HUX 3 B
KypHaJlaX, PpEKOMEHIOBAaHHBIX BpICIIEd  arTeCTalMOHHOW  KOMHUCCUEH
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu it MyOTuKaui
pe3yAbTaTOB TUCCEPTALNOHHBIX UCCIECTOBAHUM.

BHenpenue pe3yJbTaToB MCC/IeI0BAHUS

Pesynbrarbl paboThl BHEAPEHBI B OKCHEPTHYIO MPAKTHUKY U HAyYHYIO
nesrenbHOCTh: OI'BY «Poccuiickuil LHeHTp CyneOHO-MEIUIMHCKON SKCIEPTH3bD»
Munucrepcersa 3npaBooxpanenusi Poccutickoii denepannn; OI'KY «111 [maBnbIi
TOCY/IapCTBEHHBIA IIEHTP CyN€OHO-MEIUIMHCKUX UM  KPUMHUHAIMCTHYECKUX
skcnieptu3» MunuctepctBa 000poHbl  Poccuiickoit  ®epepanuu; OI'BYH
«MHCTUTYT TOKCHKONIOTUM» DenepasbHOr0 METUKO-OMOJIOTMYEeCKOr0 areHTCTBA
Poccwuiickoit @eneparuu; kadeappl cyneOHON MEIUIIMHBI M MEIUIIMHCKOTO IpaBa

MOCKOBCKOTO IroCyaapCTBCHHOI'O MCINKO-CTOMATOJIOTHYCCKOI'O YHUBCPCHUTCTA HUM.
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A.N. EBnokumoBa; kadenpsr cyneOHort Memuiuabl GI'BBOY BIIO «BoenHo-
MenuuuHckas akagemust umenu C.M. Kuposay.

ABTOpOM pa3paboTaHbl KPUTEPHUH CYACOHO-METUITMHCKON IHAarHOCTUKH
NOpaKEHUHM, TNPUUMHAEMBIX M3 CPEICTB CaMOOOOPOHBI, CHapsKaeMbIX
BenrectsoM CR.

ABTOPOM 1O pe3yibTaTaM JIUCCEPTANUOHHOTO UCCIEIOBAHUS O(OPMIICHBI
PALMOHAIA3AaTOPCKUE MPEMAJIOKEHUS U TTOIYUYEHBI CIEAYIOIINE YI0CTOBEPEHUS:

1. Cnoco6 ¢ukcanuu pasapa’karliux BEHIECTB NpH padoTe Ha MecTe
MPOUCIIECTBUSl MPU MOJO3PEHUHU HA HUX MPUMEHEHUE. YIOCTOBEPEHUE Ha
paunonanuzatopckoe npemioxenue Ne 13411, Beimano 09.11.2012 r. ®I'BBOY
BIIO «Boenno-menuuuHckas akagemusi umeHu C.M. Kuposa» MunHucrepcTa
0o6oponsl Poccuiickoit deaeparuu (¢ coaBTop.).

2. Cnoco6 mpoBeieHust 3a00pa 0ObEKTOB UCCIIEOBAHUSA MIPU PUMEHEHUH
pazipakalolMX  BEHIECTB.  YIOCTOBEPEHHWE  HAa  palMOHAIM3ATOPCKOE
npeginoxkenue Ne 13417, Beigano 12.11.2012 . ®I'bBOY BIIO «Boenno-
meaunuHckas axkagemuss umenn C.M. KupoBay MunHHCTEpcTBa 00OpPOHBI
Poccuiickoit denepannu (C COaBTOP.).

3. Cnoco6 ¢ukcanuy KpOIMKOB MOPOMABI IIUHIIMIIIAY JIJISl TPOBEACHHUS
7a00paTOpHBIX  MCCIENOBAHUM. YIOCTOBEPEHHE Ha  PpalMOHAJIM3aTOPCKOE
npeginoxkenue Ne 13415, Beigano 12.11.2012 . ®I'bBBOY BIIO «Boenno-
menunuHckas akagemuss uMenn C.M. KupoBa» MunncrepctBa 000pOHBI
Poccuiickoit denepannu (C COaBTOP.).

CTpyKkTypa u 00beM AuccePTALNH

HuccepranionHas paboTa COCTOMT W3 BBEACHHS, 0030pa JIMTEpaTypHl,
OOBEKTOB W METOOB HCCIEAOBAaHMS, PE3YJIBTaTOB MCCIECIOBAHUN, WX
00CYyXX]IeHHUs, BBIBOJOB, MPAKTHUYECKUX PEKOMEHIAINH, CIUCKA UCTIOIh30BAHHOM
JUTEPaTypPHI.

Jluccepralys HalyMcaHa Ha PYCCKOM SI3bIKE M H3J0keHa B 1 Tome Ha 148
CTpaHHWIIaX TEKCTa KOMIBIOTEpHOTO Habopa. TekcT WLIIOCTPpUPOBAH
4 tabnuniamu 1 45 pucynkamu. CIIMCOK UCIIOJIb30BAHHON JTUTEPATYPhI BKIFOYAET

B ce0s1 106 NCTOYHMKOB HA PYCCKOM SI3bIKE U 94 Ha MHOCTPAHHBIX SI3bIKAX.
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ImaBa 1

OB30P JIMTEPATYPbI

1.1. I'a30BbIE CpeAcTBA CAMOOOOPOHBI

[Ipexne Bcero, 1eaecoo0pa3Ho ONPEAEIUTLCA ¢ TEPMUHOIOTUEH, OHAKO
Poccuiickoe 3aKOHOIATENBCTBO HE JAET HMCYEPIBIBAIOLIEIO ONPENEIICHUS HHU
MOHATHUIO «CaMOOOOPOHA», HU TOHITHIO «CPEACTBO caM0000poHbl». [TyHkToM 1
cratb 37 YromoBHoro komekca Poccuiickoit denepanuu 1aHO OMpe/esieHHE
MOHATUSL  «HeoOxomumasi 00OpoOHa» —  3amuTa JWYHOCTH W TIPaB
00OPOHSAIOMIETOCS WM APYTUX JIUII, OXPAHSAEMbIX 3aKOHOM HHTEPECOB 00IEeCTBA
WIM TOCYIapCTBa OT OOIIECTBEHHO OMAacHOrO TOCSTaTelbCTBA, €CIU 3TO
MOCATATeNIbCTBO OBbUIO  COMNPSIKEHO C HACUIIMEM, OIACHBIM [UJISl  >KU3HU
O0OOpOHAIONIETOCS WM APYroro Juia, JMOO C HEMOCPEICTBEHHOM Yrpo30ii
MPUMEHEHUS TaKOTO HACHIIHSL.

OO6paruMcs K HEKOTOPBIM TOJIKOBBIM CJIOBAPSAM PYCCKOTO SI3bIKA:

1. ToKOBBIf CIIOBaph PyCCKOro s3bika (ox penakiueii JI.H. Ymakosa'):

Camo000poHa — TO € YTO W CaMO3allUTa — 3allUTa COOCTBEHHBIMU
CUJaMH OT YrpOXarouled OMacHOCTHU, MPOTUBOACUCTBHE OMACHOCTH, YIpO3e
CBOEH KU3HU, UMYIIECTBY, HHTEpECaM;

CpeacTBo — npuem, crnocod IeUCTBUM ISl JOCTHKEHUS Yero-HUOY/Ib;

CpenctBo — mpeaMeT, MpucnocoOneHue (WM COBOKYIHOCTh UX),
HEOOXOAMMOE JI OCYIIECTBICHUS KaKON-HUOYIb AeSITEIbHOCTH.

2. bonpiiol TONKOBBIM CJIOBaph PYCCKOTO s3bIKa (MO perakiuein
C.A. Ky3uerosa®):

Camoo0opoHa — o00OpoHa COOCTBEHHBIMM CHJIAaMH CamMoro cebst OT

HamnaJaeHus; caMOo3allliTa;

! TonkoBerit cioBaps pycckoro si3bika : B 4 . T. 3 / mox pex. J. H. Ymakosa. — M. : Actpens, ACT, 2000. — 752
C.
2 BoIbLIIO} TOIKOBBIIT CI0BAaph pycckoro ssbika / mox pex C.A. Kysuerosa. — CII6. : Hopunt, 2004. — 1534 c.
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CpeactBo — opyaue, HEOOXOAUMOE Jis JOCTUXKEHUS, OCYIIECTBICHUS
4yero-auoo (0 mpUcrnocoOIeHUH, YCTPONCTBE, MPUOOPE WIIU UX COBOKYITHOCTH).

3. C.H. OxeroB, TonkoBBIi CIIOBaph PYCCKOTO si3bIKa (IO peaaKIueit
JL.Y. CKBOPLOBOIL):

Camoob6opona — 06opoHa camoro (camux) cebst COOCTBEHHBIMU CHJIAMHA U
CpEICTBaMH;

CpenctBo — opyaue (MpeaMeT, COBOKYMHOCTb MPHUCIOCOOSCHUM) IS
OCYIIECTBIICHUS KaKOM-HUOYb NEITEIHbHOCTH.

Commacho TOCT P 50743-95 («Mexanudyeckue pacrbUIMTENH,
a’po30JIbHBIE U JpyTH€ YCTPONCTBA, CHAPSIKEHHBIC CJIE30TOYMBBIMU HWJIH
pasipaxarolMMHU  BEHIECTBAMH»)  «CPEICTBO  CaMOOOOPOHBD» —  3TO
«yCTPOMCTBO, MpPEIHA3HAYEHHOE JUIsi BPEMEHHOIO MOAABICHUS] CIIOCOOHOCTH
YeJioBeKa K aKTUBHBIM JCHCTBUAM, cofepiKaliee OalIoH ¢ JKUJIKUM COCTaBOM
CJIE30TOYMBOTO PA3IPAKAIOLIETO IEUCTBUS, KJIAllaH U AJIEMEHTBI JJIsl DBaKyallluu
COCTaBay.

Takum 00pa3oMm, H3 BBIIIEU3TIOKEHHOTO MOXHO C(HOPMYIUPOBATH
OTpe/eeHre: CpPeACTBA CaMOOOOPOHBI — 3TO BCE T€ MPEAMETHI, OPYAUS U
OpucrnocoONeHns, TMNpud  TMOMOIIM  KOTOPbIX  COOCTBEHHBIMH  CHJIAMHU
OCYIIECTBIIIETCA YCTpPaHEHHE YTpo3bl CBOEW Oe30macHOCTH, OE30MaCHOCTH
CBOEr0 UMYILIECTBA U UHTEPECOB.

CpencTtBa caM0OOOPOHBI, B KOTOPBIX JUIsI OCYIIECTBICHUSI CAaMOOOOPOHEI B
KaueCTBE MOPAXKAIOIIETO areHTa (JEHCTBYIOIIETO0 BEIIECTBA) MPUMEHSIOTCS
pazpakaroImiiue BeliecTBa (MPPUTAHTBI) TPEACTABISIOT COOOM  «Tra3oBbIC
CpeacTBa CaMOOOOPOHBD.

TepMuH «ra3zoBoe Opyx’uE CaMOOOOPOHBI» ONPEAEISIIOT U KaK MOHSITHE
Oosee y3koe, YeM CpPEACTBO CaMOOOOPOHBI, U KaK CHHOHUM. Tak, COINIacHoO
I'OCT P 50741-95 («l'a30Bble MHUCTOJIETHI, PEBOJBBEPHI, CTPEIAIOIINEC

YCTPOICTBA M Ta30BO€ OECCTBOJIBHOE OPYKHE») «Ta30BOE OPYXKHE» — ITO

3 OsxeroB, C. WM. TonkoBbIii ciioBapb pycckoro si3bika / C. W. Osxeros ; mox pex. JI. U. CkBoposa. — 27-¢ u3/.,
ucnp. — M. : Onuxkc : Mup u O6pa3zosanue, 2011. — 1357 c.
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«OpyXHue, TpUMEHseMOoe Ui ~ METaHUsd  COCTaBOB  CJI€30TOYMBOTO
pazapakaroniero JEMCTBUS Tra30BOr0 IMaTpOHa 3a CYET DJHEPruu Tras3oB,
o0pa3yromuxcs Mpy TOPeHUH METATEIbHOTO 3apsiay.

ComnacHo ¢denepanbHoMy 3akoHy «O0 opyxum» ot 13 mexabps 1996 r.
Ne 150-®3 «ra3oBoe opykue — 3TO OpYKHE, IPEIHAZHAYEHHOE IS BDEMEHHOTO
XUMHUYECKOTO MOPAXKEHUS KUBOU LIEJIA IyTEM NPUMEHEHUS CIE30TOYMBBIX WJIU
pazapakaronux BelecTB». Takke y4UThIBasl, UYTO COIIACHO JAHHOMY 3aKOHY
ONPEIEIICHUE «OPYKHUE» OBTO «YCTPOMCTBA M NPEAMETHI, KOHCTPYKTHBHO
IpeiHa3HAuYEHHBIE JIJIs1 TOPAXKEHUS KUBOM WJIM MHOM 11eJIM, TI0JJaul CUTHAJIOBY,
TEPMHUH «Ta30BO€ OPYKHUE» B JAHHOM 10 CMBICITY HJIEHTUYEH TEPMHUHY «I'a30BOE
CPEICTBO CcamMo00OpOHbI» (akTuuecku [PenepanbHblii 3ak0H «O0 OpyKUN»
Ne 150-®3].

CornacHO yKa3aHHOMY BBIIIE 3aKOHY K Ta30BOMY OPYXKHIO OTHOCSTCS:
ra3oBble IMHUCTOJIETHI U PEBOJBBEPHl, B TOM UHCIE MATPOHBI K HUM,
MEXaHUYECKUE  paCMbUIMTENIM, a’po30JIbHble M JIpYTMe  YCTpOMCTBa,
CHapsDKEHHBIE  CIIE30TOYMBBIMM  WJIM  Pa3IpaKarolMMH  BEIECTBAMH,
pa3pelieHHbIMM K TNPUMEHEHUIO (erepanbHbIM OpPraHOM HCIOJIHUTEIbHON
BIACTH, OCYIIECTBISAIOMMM (YHKIMH 1O BBIPAOOTKE TrOCYyJapCTBEHHOMN
NOJUTUKM M HOPMAaTHBHO-NIPABOBOMY  pEryIMpOBaHMIO B  c(epe
3IPaBOOXPAHEHHUS.

JICHCTBYIOIIMMH XUMHUYECKMMHU areéHTaMyd JaHHOTO OPYKHS SBIISIOTCS
pazapakaroliye BellecTBa WM UPPUTAHTHI, KOTOPbIE 00Iaal0T CIIOCOOHOCTHIO
JIMIIATh YEJIOBEKa BO3MOKHOCTH K aKTHUBHBIM 1I€JIEHAIIPABICHHBIM JEHCTBUSM.

UppuranTel, paspemieHHsle K npuMeHeHuo B Poccuiickonn denepanuu,
nepeunciensl B [Ipukasze Munsnpascoupassutus Poccun «O pazpemieHun k
NPUMEHEHUIO CIE30TOUYMBBIX M PA3IPaKAIOIIMX BEUIECTB B COCTaBE MaTPOHOB K
ra30BOMY OpPYXKHIO, MEXAaHHUYECKUX PACIBUIMTENCH, a’3pO30JbHBIX M JPYTUX
YCTPOMCTB TPaX]JTAHCKOTO OPYXKHUS CaMO00OpoHbI» OT 22 okTs0pst 2008 1.
No 583H: xJiopareTopeHoH (BemecTBo CN),

opToxyiopOeH3mIMACHMaoHoAMHNTpUA  (BemectBo  CS), mubens-[b,f]-[1,4]-
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okcazenuH (BemectBo CR), oneopesun kancukym (BemectBo OC), Mmopdonua
neaaproHoBoi kucioTsl (BemiectBo MIIK) u cMecu 3TUX BEIIECTB.

[IposiBneHre BO3ACHCTBHS M CTENEHb BBIPAKEHHOCTH MPU3HAKOB
MOPAXXEHUSI 3aBUCAT OT KOHKPETHOTO BHJA WUPPUTAHTA, €r0 KOHUEHTPALHUHU B
OKpYXXalIIeH cpelae, [IUTEIbHOCTH BO3JICUCTBUS W  WHAUBHIYaJIbHOU
yyBcTBUTENbHOCTH opranusma [B.H. Anekcanapos, B.U. Emenbsnon, 1990;
B.B. Tomunmua ¢ coaBt., 1995; M.A. AmueBa, 1995; B.H. Ilo3nees,
C.A. Jlocenok, 2004].

["a3oBBIE cpencTBa caMOOOOPOHBI IMIMPOKO TMPEACTABICHBI B MPOJAKE B
Poccuiickoit denepanuu, npuyeM MOTy4YEHHE pa3pelieHus Ha MPHOOpeTeHue,
HOIIICHWE U UCIOJIb30BAHUE HEOOXOAMMO TOJBKO JIJISi TA30BOTO OTHECTPEIHLHOTO
opyxusi (TO €CTh, MPEAHA3HAYECHHOTO [JIsl MOPaXEHUs I Ha PACCTOSHUU
METAEMbIM CHAPSKEHUEM, MOIYYalolIUM HAMpPaBICHHOE JBHKEHHE 3a CUET
HHEPrUr MOPOXOBOTO MJIM MHOTO 3apsjia), CHAPSKEHHOTO Tra30BbIMU 3apsiamMu.
CoracHO MPOBEICHHOMY MCCJIEIOBAHUIO, CPEAN OTHECTPEIbHBIX MOBPEKICHUM
MUPHOTO BpPEMEHHU J0Ji1 MOPAXKEHUW OT Ta30BOr0 OTHECTPEIBHOIO OPYXKHUS
(peBonbBEPHl U TMHCTOJIETBI) B CPEIHEM €XKErogHo cocTtaBisger okoio 30%
[B.W. Xpynkuii, B.B. CenusanoB u np., 2004].

[IpenenpbHOE KOJIMYECTBO BEIIECTBA B OJHOM Ta30BOM IaTpOHE
coctasisgeT 111 CN — 100 mr, qoag CS — 120 mr, mis CR — 20 mr, gog MIITK — ve
onpeneneno, g OC — 10 mr; B omHOM a’po3onbHOM yeTporicte: 11t CN — 100
mr, 11t CS — 150 mr, 11 CR — 60 mr, g MIIK — 1000 wmr, gimst OC — 1000 mr.
Jns cMmeceld BENIECTB MpeENeSIbHOE KOJIMYECTBO BEIIECTBA YCTAHABIMBACTCS
WHIUBUAYAJbHO I KaXJIOr0 HppUTAHTa MO pe3yJibTaraM MEJIUKO-
OMOJIOTMYECKUX UCTIBITAaHUH.

N3 »sTOro cremyer, 4ro B cClly4ae IMOJHOTO PACCHAPSIKEHUS OIHOTO
ra3oBOro0 CpeACTBa CaMOOOOPOHBI (MAaTpoOHA WM a’pO30JIbHOW YIAKOBKH) B
BO3AyXe IOMCIICHHWS o0beMOM, K mpuMepy, 10 M°, MakcHMambHAs

KOHLEHTPALNsI UPPUTAHTOB COCTABUT:

-t CN - 10 MF/MS;
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-t CS-15 Mr/M3;

-t CR-6 Mr/MS;

- st MIIK - 100 MF/MS;

- iz OC - 100 MI/MC,

Ucxons u3 storo, B coorBerctBuu ¢ ['OCT 12.1.007-76 («Bpennsie
BenecTBa. Knaccudukarus u obmue TpeboBaHusl 0€30MaCHOCTHY ), HPPUTAHTHI
MOXXHO KJIacCU(UIIMPOBATh MO cTerneHu BozaeucTBus Ha opranusM: CN u CR
otHocAares K III kmaccy onacHocTu (BemecTBa ymMepeHHo onacHbie), a CS, MIIK
u OC -k IV knaccy onacHOCTH (BelIeCTBa MaJIOONACHBIE).

[IpuBeneHHBIC KOHIIEHTPAIMM HWPPHUTAHTOB HA HECKOJIBKO TOPSIKOB
MEHBIIIE WX JIETAJbHBIX KOHIIGHTPAIUM, YTO TMPAKTUYECKH HCKIIOYACT
BO3MOXXHOCTh ~ CMEPTEJIbHOTO  MOpPaXEHUs HUppPUTAHTAMU B  pe3yJibTaTe
BO3/ICMCTBHS Ha OPraHU3M YeJOBEKa ra3oBOro OpyxXusi caMooOopoHbl. OHAaKo,
COXPAHSIETCS  BO3MOXKHOCTb  OOOCTpEHHUSI  UMEIOIIMXCS ~ XPOHUYECKHUX
3a00JIeBaHUI (aCTMaTUYECKUE COCTOSHUS, CepJeuHasi HE0CTAaTOYHOCTh U TIp.),
pa3BUTHS BOCHAJCHUS JBIXaTCIbHBIX IyTeH, YeMy CIIOCOOCTBYET BBICOKAs
WHUBUTyaJIbHAS YyBCTBUTEIBHOCTD opraHusmMa [C.A. JIOKTHOHOB,
JL.A. MykoBckuii, 1994; M.A. Anuesa, 1995].

CymecTBylOT clenayromnme TpeboBaHUs O€30MacCHOCTH K  «Ta30BbIM
cpeacTBaM camoo0opoHb» ['occtangapra Poccuu:

1. TOCT P 50741-95 («I'a30BbIC MHUCTONETHI, PEBOJBBEPHI, CTPEIISIONINC
YCTPOICTBA U ra30BO€ OECCTBOJIIBHOE OPYKUEY):

- 1. 3.7 «BBICTpPEIBbl U3 OPYXKHS Ta30BBIM U XOJIOCTHIM IMAaTPOHAMU HE
JIOJKHBI IPUYUHSATE CPETHEN TSHKECTH BPEIl 3I0POBBIO YETIOBEKA, HAXOIAIIETOCS
Ha paccTosiHuu 6omee 1 mMy»;

- 1. 3.8. «BBICTPEII U3 OPYKUSI TA30BBIM MTaTPOHOM Ha pacCcTOSsHUM 1,5 M OT
OyNbHOTO cpe3a JOKEH MPUBOAUTH K TMOTEpe CIOCOOHOCTH YeNOBEKa K
aKTUBHBIM JICHCTBUSM HE MEHEE YeM Ha ISTh, HO He Oojiee ueMm Ha 30 MuHY;

2. TOCT P 50742-95 («IlaTpoHbI K Ta30BBIM MUCTOJIETaM, PEBOJIbBEpaM,

CTPEJISIONIUM YCTPOHCTBAM U Ta30BOMY OE€CCTBOJIBHOMY OPYKHIO»):
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- 1. 4.6.2 «ra3oBble MaTPOHBI IPU CTPEIBOE U3 ATAIOHHOTO OPYXKHS HE
JOJDKHBI IPUYHMHATH CPENHEN TSHDKECTU BPEJl 37I0POBBIO YETIOBEKA, HAXOAAILIETOCS
Ha paccTossHuU Oosee 1 mM»;

- 4.6.4 «ra3oBble MATPOHBI MPHU CTPebOE M3 ATAJIOHHOTO OPYXKHS Ha
paccrostHuu 1,5 M OT JAyIbHOTO cCpe3a JAODKHBI NPUBOAMTH K TOTEpe
CHOCOOHOCTH Y€JIOBEKa K aKTUBHBIM JICHCTBUSM HE MEHEE YeM Ha 5 MUH, HO He
oonee yeM Ha 30 MUHY;

3. TOCT P 50743-95 («MexaHW4ecKHe PACHBUIUTEIHN, a3pPO30JIbHBIC U
JpyTUe YCTPOMCTBA, CHAPSDKEHHBIE CIIE30TOYMBBIMU HIIM  Pa3IpakarolluMU
BEIIICCTBAMI):

- n. 3.1 «cpeactBa camMOOOOPOHBI HE JOJKHBI TNPUYMHSATH CpEaHEH
TSKECTHU BPEJl 310POBbIO YEJIOBEKA, HAXOASIIET0oCs Ha paccTOsiHUM Oosee 1 m»;

- 1. 3.2 «IpuUMEHseMbIe CpelCTBa CaMOOOOPOHBI Ha paccTOsTHUU 1,5 M
JOJDKHBI TIPUBOJIUTH K MOTEPE CIIOCOOHOCTH YEJIOBEKA K aKTUBHBIM JEHCTBUSAM

HE MCHEE YeM Ha 5 MuH, HO He Oojiee ueM Ha 30 MuUHY.

1.2. TokCHKOJIOTHYECKasl XapPaAKTePUCTHKA Pa3PaKarommnx

BelIeCTB

Pazmpaxaromue BemecTBa (JIaT. irritare — pasapakarb, aHII. irritant —
pasapaxaroliee BEIIECTBO) WM HUPPUTAHTBI — I3TO TPYIIa XHUMHYECKHX
COCTMHEHHM, CTIOCOOHBIX B UPE3BHIYAWHO HU3KUX KOHIICHTPAIMIX OKAa3bIBATh
n30upaTeibHOe BO3ACHCTBHE HA UYBCTBUTEIBHBIE HEPBHBIC OKOHYAHUS
CIIM3UCTHIX 000JIOUEK I71a3, BEPXHUX JIBIXATEIbHBIX IMyTEH M KOKHBIX TTIOKPOBOB.

CrnencTBueM BO3ICUCTBUS UPPUTAHTOB HA OPTaHHW3M YEJIOBEKA SIBISICTCS
WHKarCUTAaHTHBIA d3(dekTt, 3axmrovaroniuiics Bo BpeMeHHoOM (30-60 wmuH)
JUIICHUH YEeJIOBEKa CITOCOOHOCTH K aKTUBHBIM II€JICHANIPABICHHBIM JICUCTBUSIM,

nposiBiieHnt0  ¢pusnueckor arpeccun [B.A. Anekcannpos, B.U. EmenbsHoB,
1990].
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Toxcuueckue 3¢h(PEeKThl UPPUTAHTOB PaA3BUBAIOTCS JOCTATOYHO OBICTPO,
Ha OCHOBAaHHMHM YE€TO0 MX OTHOCAT K OBICTPOACHCTBYIOIIMM BEIIECTBaM, MEPUOJ
Ha4YaJIbHBIX MPOSBICHUI MHTOKCUKAIIMY 3HAUUTENIbHO BhIpaxeH. OJIHAKO, MOCIe
BBIXO/Ia M3 30HbI BO3JCHCTBUS WM MPU IPUMEHEHUHU CPENICTB 3alUTHI SBJICHUS
OTpPABJICHUSI Yepe3 JOBOJIBHO KOPOTKHI MPOMEXYTOK BPEMEHH IMPOXOJAT, KaK
MpaBUJIO, HE OCTaBJsis KAKWUX-TMOO BPEIHBIX TMOCIEACTBUI I OpraHu3Ma
MOpakeHHOTO. BBIpakKeHHOCTh CHUMIITOMOB IMOPAXEHUS 3aBUCUT OT (DU3UKO-
XUMUYECKHX CBOMCTB KOHKPETHOTO HUPPUTAHTA, CHOcCO0a €ro MpUMEHEHUS,
KOHIIEHTpAllUKM B OKpYXaloIIed cpene WM OT KOJWYeCTBa BEIIECTBA,
BCTYIIUBIIIETO B KOHTAaKT C YYBCTBUTEIbHBIMH PELENTOPAMU CIIU3UCTHIX
000JI0YeK WM KOKHBIX TOKPOBOB, [IJIUTEIBHOCTH KOHTAKTa, YCJIOBHMA
OKpY>Karoliel cpenbl (Temmeparypa, BIaXHOCTb, HaIpaBiIE€HHWE U CKOPOCTH
BETpa), HWHAWUBUIAYaIbHBIX  OCOOGHHOCTEH  OpraHm3mMa  IMOPAKEHHOTO
[B.B. MsicaukoB, 1989;  B.H. Anekcannpos, B.W. EmenbsnoB, 1990;
B.B. Tomunun ¢ coaBt., 1995]. Pemaronryto poiab B CTENEHU OKa3bIBAEMOTO
addexTa BpeaHOTO BO3ACHCTBUS HWrpacT 00IIee KOJIMYECTBO HCIOIb3YEMOTO
pasapaxaroniero Bemiectsa [H. Blekman, C. Sommer, 1981].

BakHOW TOKCHKOJOTHMYECKOM OCOOCHHOCTBIO HWPPHUTAHTOB SBISCTCS
HaJIMYMe BBIPAXKEHHOTO (HECKOJBKO MOPSIKOB) IHANa30Ha MEXIY MOPOrOBBIMU
U HEMEePEHOCHUMBIMHU, a TAKXKE CMEPTEIbHBIMU KOHIIEHTPALUSIMHU, YTO JeiacT
pa3IpaXkalolife BelIecTBa OTHOCHUTEIBHO O€30MacHBIMH IPH  BBICOKOM
addexTuBHOCTH. BeneacTBue 3TOro, OHM HAIUIM IIMPOKOE NPUMEHEHHE B
Ka4eCTBE «IOJIMIIEMCKUX Ta30B», HMCIOJB3YEeMbIX B OCHOBHOM JJIsI pa3roHa
MacCCOBBIX CKOILJICHUH JIFoAeH [B.J1. Ncaxos, P.B. babaxansH,
B.1O. Bnagumupo, 1998; P.B. ba6axausn, E.C. bymyes, B.E. JlonuHckuid,
1994; B.H. AnekcannpoB, B.W. EmenbsnoB, 1990; 3. ®panke, 1973;
C.H. TI'onukos, 1972].

B 3aBucumocTu ot npeoOnananus pasapaxatomero 3ddexra Ha oprasbl
3pEHMS, [bIXaTelIbHbIE IyTH M KOXHBIA TIOKPOB, HUPPUTAHTHI YCIOBHO

TOAPA3ACIISIOTCS Ha CIICAYIOIIME Tpyisl (Tabuumna 1).
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Tabmuua 1. Kiaccudukanys HEKOTOPBIX — pas3apaxkarollux BEHIECTB B

3aBUCHUMOCTH OT TOKCHUecKoro 3dpdexra™

['pynma upputTanToB XUMHYECKOE HA3BAHUE

xnoparneroderon (Bemectso CN)
Jlakpumamoprol OpOMOEH3ITIIHAHHT

XJIOPIUKPUH (B HU3KUX KOHIIEHTPAIHUIX )

aJlaMCUT
Cmepnumul T (EHUIXIOPAPCHH
MU eHUITIIMAaHAPCHH
Bewecmea cmewannozo oeticmausi.
A. IlpenMy1iecTBEHHO JUHUTPUII-0-XJI0POSH3MINACHMAIOHOBOM

pas3apakarolie CIIM3UCThIe 000J0UYKH T1a3 | KUCIOTH (BemiectBo CS)
U BEPXHHUX JBIXaTEIbHBIX MyTCH nubens-[B,f]-(1,4)-okcazenun (Bemectso CR)

Mop o nenapronoBoit kuciaotsl (MIIK)

B. [IpeumyriecTBeHHO karcautu (OC)
pasapaxarolye CIM3UCThie 000JI0UKHY I1a3, | 1 MeTokcu-1,3,5-1ukiorentapex
BerHI/IX AbIXATCIIBbHBIX HyTefI " KOXKHBIC

IIOKPOBBI

*TIpumeuanue: B OCHOBY TaOnuilbl TOJIOKEeHBI JaHHble B.H. Anekcanmpona,

B.U. Emennsanosa (1990).

JlanHas KiaccHPUKAIAA XapaKTEPH3yeTCs M3PSATHON  YCIOBHOCTBIO,
TIOCKOJIBKY OOJIBIIIMHCTBO UPPUTAHTOB o0namaroT OJIMHAKOBBIMHM
OowonorndeckumMu  dp(dEKTaMu, OKa3blBAIOT B  HU3KUX  KOHIICHTPAIMIX
pa3pakeHue CIM3UCTBIX 000JI0YEK IIa3, B OoJiee e BBICOKUX — pa3IpakeHUE
BEPXHUX JBIXaTeIbHBIX TyTed © KoxkHOro mokpoBa (B.H. Anexcanapos,
B.W. EmenbsnoB, 1990; P.B. baGaxansu ¢ coasrt., 1994).

JlakpuMaTopsl WM CI€30TOYMBBIE BellecTBa (Jat. lacrima — cie3a) — 310

XUMHUYCCKHC COCOAMHCHU, MpCUMYIICCTBCHHO BO?:I[CI‘/JICTBYIOHH/IG Ha
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YyBCTBUTEJIbHbIC HEPBHbIE OKOHYAHHUS IJIA3HUYHOTO HepBa (MHHEpBALIMS
KOHBIOHKTUBBl WM  pPOTOBHIIbI), BbI3bIBasI OOWJIBHOE  CJE30TEUEHUE U
onedapocnasm [B.H. Anexcanmapos, B.U. EmenssnoB, 1990; B.B. Tomunus,
P.B. babaxansH, JI.A. MykoBckuit, 1994].

CrepHUTHI WM YMXaTEJbHBIE BEIIECTBA (rped. sternon — rpyib, IPyAnHA)
— O3TO XHWMHYECKHE COCIUHEHUS, MPEUMYIIECTBEHHO BO3JEHCTBYIOIINE Ha
YYBCTBUTEJIbHBIE HEPBHBIE OKOHYAHMS CIM3UCTBIX OOOJIOUEK BEPXHHUX
IbIXaTeNbHBIX  myTed. CTEpHUTH OTIMYAOTCS OT JIAKPUMATOpOB Oojiee
JUIUTEIIBHO COXPAHAIOMIMMCS TOKCHYECKHM 3(p@dexkToM mociie BbIXoda U3
3apaXCHHOHN aTMOC(epbl — OT HECKOJIBKUX 9acoB 110 2-3 cyrok [K. Stade, 1964,
B.H. Anekcannipos, 1969; C.JI. Kyuesxo, H.B. CaBarees, 1987;
B.H. Anekcannpos, B.1. Emensanos, 1990; I"N. 3aiiues u ap., 1992].

BemecTBa cMemaHHOTO ACHCTBUS CIIOCOOHBI BBI3BIBATH BECh CIEKTP
TOKCUYECKUX dA(PdekToB (B 3aBUCUMOCTH OT BEJIUYUHBI JEHCTBYIOIICH
KOHIICHTPAIIMH ), KOTOPBIE IPUCYIIH pe(PIeKTOPHBIM HPPUTAHTAM.

N3BecTHO, YTO TOKCHMYECKOE JCHCTBHE OTPABISAIONIMX  BEIIECTB
OTIpENEISICTCS. B TOM YHCJIE X (PH3UKO-XUMHUUYECKUMU cBoiicTBamu [3. @panke,
1973; B.H. Anexcanapos, B.1. Emenbsuos, 1990].

CoBpeMEeHHbIE CIE30TOUYMBBIC WM pPa3ApaXkarolide BEIIecTBA — Kak
paBuiIO, TBEPbIE BEIIECTBa, Harbosnee 3(h(PEeKTUBHBIM CIOCOOOM MPUMEHEHHUS
KOTOPBIX SIBJIIETCS MCIOJIb30BaHWE B BHUIE ad’posojieid [3. Dpanke, 1973;
A.H. KanuraeB ¢ coasr., 1989].

[Ipu paccMoTpeHUM BCEl COBOKYNHOCTH MPPUTAHTOB, OOpamiaeT Ha cels
BHUMaHWe TOT (akT, UTo, IJaBHBIM  O00pa3oM, OHHU  SIBJSIOTCA
TJIOTCHIIPOM3BOAHBIMA ~ Pa3HBIX  KJIACCOB  OPTraHUYECKUX  XHUMHYCCKUX
COCIMHEHHM, KOTOpPBHIE YCIOBHO MOXXHO pa3/ieUTh Ha a30TCOACpIKaIIue,
apOMaTHYECKHE MBIITbIKOPTaHUYCCKHE M HEKOTOPBIE TTPUPOTHBIC BEIISCTBA WU
ux cuHretnueckue aHainoru [A.W. Uepkec, 1964; C.H.lonukos, 1972;

C.A. Kyuenko, H.B. Casarees, 1987].
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MexaHu3M TOKCUYECKOTO JIEUCTBUS HMPPUTAHTOB MPEUMYLIECTBEHHO
onuHakoB. [lpu mnomagaHuM Ha CIOU3UCTBIE OOOJOYKM TJa3, BEPXHUX
NBIXaTCIbHBIX IMyTed W Ha KOXKHBIA TOKPOB, HMPPUTAHTHI, BCIEIACTBUE
BBIPDAKEHHON JUOUAO(DUIBHOCTH, JETKO NPUHHUKAIOT 4Yepe3 KIETOYHBIE
CTPYKTYPBI, TOCTUTAsI YyBCTBUTEIHHBIX HEPBHBIX OKOHYAHUH, BBI3bIBAsI OOJICBBIC
OIYIICHUS B MECTaX HEMOCPEACTBEHHOTO KOHTAaKTa. SIBISAACH TPU 3TOM
ANEKTPO(MUIBHBIMU pEeareHTaMu, TO €CThb, 00Jafasi JAOCTATOYHO BBIPAKEHHOU
PEaKIIMOHHOMN CTIOCOOHOCTRIO, UPPUTAHTHI JIETKO BCTYIAIOT BO B3aUMOJCHCTBUE
¢ -SH- u -SS- aroMHBIME TpyIITIaMH B COCTaBe OCIKOBBIX CTPYKTYPHBIX IIETOYEK
B KJIETKaX, YTO MPUBOAHUT K TOPMOXKEHHUIO aKTUBHOCTH HEKOTOPHIX (hEpMEHTOB
[J.F. Mackworth, 1948; K. Stade 1964; S.A. Cucinell et al., 1971; S.N. Dube,
1980; K. Kageyama et al., 1986; C.A.Kynenko, H.B. CasareeB, 1987;
["H. Oxcenrengiep, 1991].

B xiamHMYecKylo KapTUHY NOpPaKEHUsI UPPUTAHTAMHU BXOAST CHUMIITOMBI
MOPaXCHHUS CIM3UCTBIX 000J04YeK T71a3 (YyCHJIEHHOE BBIJCICHHUE CIIE3HON
KUJKOCTH, OTEK BeK, OnedapocnasM, XUMHYECKUNA OXKOT POTOBUIBI U
KOHBIOHKTHBBI), BEPXHUX JBIXaTCIbHBIX IMyTel (YCHIIEHHOE BBIJCIICHHE CEKPETa,
TUTIEPEMHS CIIU3UCTBHIX OOO0JIOUEK, OTEYHOCTh MATKOTO Heba, HEyIepKUMBIMA
Kalleah U YMXaHue, 3arpyauHHbIC OO0JH), KOKHOTO TOKpOBa (KKEHHUE W 3V,
passutre sputemsl) [C.H. Tomukos, 1972; B. Ballantyne, D.W. Swanston,1978;
A. \Von Daniken, 1983; C.A. Kyuenko, H.B. Casarees, 1987; H. Hu et al., 1989;
B.H. ITo3nees, C.A. Jlocenok, 2004; A.®. lllenenenko, 2009].

bonesoil addekr, a Takxke pedEeKTOPHbIE PEAKIUU CEKPETOPHOIO U
MOTOPHOTO XapaKTepa COYETAIOTCS C peakiusMu pedIECKTOPHOTO TUIA B BUJE
o0IIell CHMIITOMATHKH: TOIITHOTA, PBOTHBIC TIO3BIBBI, pe(PJIEKTOPHOE HAPYIICHHE
neixaHus (ypexeHue, 3aj7iep’kKa, HW3MEHEHHUE €ro NIyOWHBI) U CEepIEeYHO-
COCYIHCTON JeATeabHOCTH (OpaauKapAaus WM TaXWUKapAus, I[OBBIIICHHUE
apTepUAILHOTO JIABJICHUS ), TOJIOBHAsI 00JIb, OOJIb 3a TPYAMHOMN, OOJIU B YEIIOCTSIX
1 3y0ax, OIIYIICHUS JABJICHUS B yIIaX, CIa0OCTh B HOTAX, BEIPAKEHHBIE 00U B

cycrtaBax u mbeimnax [C.A. Kyuenko, H.B. Casarees, 1987; B.1A. ApraMOHOB,
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1988; B.H. Anekcanapos, B.1. EMenpsHOB, 1990; B.H. Ilo3nees,
C.A. Jlocenok, 2004; A.®. llleneneuko, 2009].

WppuTtadThl OTHOCATCS K OBICTPOICHCTBYIOIIMM BEIIECTBAM C BBIPAKEHHBIM
MIEPUOIOM HAYaJIbHBIX MPOSIBICHUN MHTOKCUKAIIMHU. BBIXO MOPAKEHHOTO U3 30HBI
BO3/ICMCTBHSI UPPUTAHTOB WM MPUMEHEHUE UM CIEUUATBHBIX CPEJCTB 3aIUTHI
OPUBOAUT K KYNUPOBAHUIO CHUMIITOMOB HWHTOKCHUKAllMM 4Y€pe3 KOPOTKHUI
MIPOMEKYTOK BPEMEHHU, KaK MpaBuio, 0€3 BPEAHbIX MOCIEACTBUMA ISl OpraHu3mMa
noctpagasmiero. OcCTaTouHble NPU3HAKK TOPAXKEHUS MOTYT HaOMIOAaThCs B
TeueHue 2-3 cyTok, a uHornaa u Ao 7 cytok [C.A. Kyuenko, H.B. CaBarees, 1987;
B.H. Anekcannpos, B.1. EmenssHoB, 1990].

C yderoM 3HAUMUTENBHOTO  JUANa3oHa MEXIy HadyalbHOU U
HEMEPEHOCUMON  KOHIIEHTpAMSIMU  (HECKOJIBKO  TOPSIIKOB),  MPPUTAHTHI
paccMaTpUBalOT B KAaue€CTBE XUMHUYECKUX BEIIECTB, BBIBOASIIUX YEIOBEKA U3
CTposi Ha HemnpoaokutenbHoe Bpems [B.H. Anexcanapos, B.U. EMenbsiHOB,
1990]. B cBsi3u ¢ T€M, 4TO BpEMEHHO BBIBOJAIINE YETOBEKA U3 CTPOS O3Bl ITUX
BEILIECTB MPU HMHTASIHOHHOM BO3JCHCTBUM B COTHU W THICSAYU Pa3 HUXKE HX
JICTAbHBIX 103, TPUMEHEHUE UPPUTAHTOB B IIEJISAX CaMOOOOPOHBI MO3BOJISET
n30erarh CIiy4aeB MOPaKEHUs JIIOACH C HAHECEHHEM BpENa 3I0POBBIO CPEIHEH
TSKECTH WM TSXKKOTO Bpelia 30pOBbI0. BMecTe ¢ Tem, npu NPpUMEHEHUU 3TUX
OMOJIOTMYECKH AKTHBHBIX BEILECTB BO3MOXXHBI OCJIOXXHEHHUSI CO CTOPOHBI
CJIEIYIOIINX CUCTEM OpTraHHW3Ma YeJIOBeKa:

- CO CTOPOHBI OpraHa 3peHusi (KOHBIOHKTUBHUTHI, KEPATUThI): B TMO3HUE
CPOKH MOTYT pPa3BUBaThCS OOIIMPHBIE TIOMYTHEHHUS POTOBUIIBI, a TaKXKe
U3MEHEHHS B BHJEC KPHUCTALIONOAOOHBIX TMEpPETUBYATHIX OTJIOKEHUU B
MOBEPXHOCTHBIX U TIYOOKMX €€ CJIOSIX, KOTOpble HEPEAKO NPHUBOIIT K
WHBATMAM3UPYIONIEMY CHIDKEHHIO ocTpoThl 3penus [B. Ballantyne, 1975;
A. Von Daniken, 1983; B.H. ITo3nees, C.A. Jlocenok, 2004];

- CO CTOPOHBI JIBIXaT€JIbHOM CUCTEMBbI: TPaXeUThl, OPOHXUTHI, THEBMOHUH,
BO3MOXKHO Pa3BUTUE TAKEIIOTO JIAPUHTOTPAXEOOPOHXHUTA U TOKCHYECKOTO OTEKa

JETKMX, YTO MOXKET CTaTh MPUYMHON rubeau mopaxennoro [H. Himsworth,
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L. Snowden 1971, C.H.Tommkos, 1972; S.Park, S.T.Giammona, 1972,
E. Schmid, M. Bauchinger, 1991; A.®. Illlenenecuko, 2009];

- CO CTOPOHBI KOXHOIO IIOKpPOBA: Pa3IpakKCHUE UYYBCTBUTEIbHBIX
YYaCTKOB KOXHBIX TOKPOBOB (MaxoBbI€ CKJIAJKHU, MOAMBIIICYHbIC BIAIUHBI),
pPE3YJIBTaTOM KOTOPOTO SIBJIIETCSl rurepeMusi (IOKpacHEHHE, 3pUTema), pe3kas
OOJIE3HEHHOCTh U JIaXKE€ BE3UKYJIbl; BO3MOXKHBI OTEKH, TOBEPXHOCTHBIE HEKPO3HI,
s3BbI [A. Von Daniken, 1983, 1984; B.. Apramonos, 1988];

- CO CTOpPOHBI ILEHTPAJIbHOM HEPBHOW CHUCTEMBI WU JAPYTMX CHUCTEM:
BO3MOXKHA  reHepanu3aiusi  OOJEeBBIX  OILIYIIEHWH, pe3kas  cliaboCTh,
JIETIPECCUBHOE WJIM CTYNMOPO3HOE COCTOSIHHE (COMPOBOXKIAIOIICECS MOTEPEi
CO3HaHMsI), OOJM B CycTaBax, MHOTOKpaTHas pBOTa, 3aMEIJICHUE CEpIEUHOM
NeATEIbHOCTH W Jlae MOJIHAasg OCTaHOBKa cepAua (peduiekchl, CBA3aHHBIE C
pa3paXX€HUEM HEPBHBIX OKOHYAHUN TPOMHUYHOIO HEPBA), PE3KOE YyUalllEHHE
JIXaHUsl C OAHOBPEMEHHBIM CHIKEHHEM ero amIummtyasl (pednexc ['epunra-
bpeiiepa), cymoporu, BO3MOXKHO OOOCTpEHHME AacCTMaTHYECKUX COCTOSHHM,
pa3BUTHE AJUIEPTUYECKUX PEAKUUM NPU IOBTOPHBIX UM  HEOJAHOKPATHBIX
BO3JICHCTBUAX, YTO CBHUJETEIHLCTBYET O CEHCHOWJIM3AIMUM  OpraHu3Ma
[D.A. Weigand, 1969; A.A.Fisher, 1970; S.Park, S.T. Giammona, 1972;
E. Shmunes, J.S. Taylor, 1973; A.Von Daniken, 1983, 1984; T. Fuch, 1986;
B.1. Apramonos, 1988; B.H. I1o3nees, C.A. Jlocenok, 2004; A.®. Illenenenko,
2009].

BuezanHoe mpHMEHEHHE Ta30BbIX CPEACTB CaMOOOOPOHBI  MOXKET
CONPOBOXKAAThCA  BO3HMKHOBEHHEM YYBCTBA CTpaxa Yy IOCTPaJaBIINX
(mcuxoreHHass IIOKOBask  peaknus), KOTOPOE€ YCWJIMBAET HWMEIONIIYIOCS
KIIMHUYECKYI0 CUMIITOMAaTUKy IIOpaKeHUs. BclencTtBue 3TOro CylecTBYET
BBICOKass  BEPOATHOCTb  PAa3BUTUSA  I[CUXOMOTOPHBIX  PAacCTPOWCTB  —
NICUXOMOTOPHOE BO30YXKJI€HHE, aTaKCHs, HEBPOTHUECKUE U HEBPO30MOAOOHBIE
cOoCTOsIHUA. BO3MOXKHO Takke HapyuieHue (YHKIUU IIEHTPAJIbHONW HEPBHOM
CHUCTEMBI, pa3BUTHE 1epedpacTeHNIECKOTO CHUHJIpOMA, KOTOPBIN

COIIPOBOXKIACTCA BCTCTAaTUBHBIMU ,ZII/IC(l)yHKIII/ISIMI/I (HOBBIIHCHI/IeM N
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CHIDKEHHEM apTepHaIbHOTO JIaBJICHHS, PACCTPOMCTBAMHU (DYHKIIUU >KETyI0YHO-
KHUIIIEYHOTO TpaKTa, CHUXEHUEM JHMOUA0, HEHpoIepMUTaMH, OO0OCTpEHHEM
xponnyeckux 3aboneBanuii) [P.B. Kopome, 1972; 3. ®panke, 1973,
B.H. Anexkcannpos, B.U. EmenbsnoB, 1990; P.B. babaxansn ¢ coaBr., 1994;
B.B. Tomunun ¢ coast., 1995].

Takum 00pa3zom, Ja)ke KCIONb30BaHUE UPPUTAHTOB (B COCTAaBE T'a30BbIX
CpPEACTB CaMOOOOPOHBI) JIMIIL B TEX KOJIMYECTBAX, KOTOphIE, KaK IPaBUIIO,
BBI3BIBAIOT TOJBKO pPa3ApaKE€HHWE CIM3UCTBIX O0O0JOYeK TJ1a3, BEPXHUX
JIbIXaTeJIbHBIX MyTeW M KOXKHOTO IMOKPOBA, B Psje CIydyacB HE MPEIOTBpaIacT
UCXO/la TIOPKEHHSI B BUJE TSDKENBIX IMOCIEACTBUN, WHOTAA M HACTYIUICHHUS
CMEpTH, Hampumep, Npu OJU3KOM PpACCTOSIHMM BBICTpPENa WM BBIOpOCa
COJIEP)KUMOIO  a’pO30JIbHOM yMAaKOBKM B JIMIIO 4YeJOBEKa, MPUMEHEHUH
UPPUTAHTOB B TIpeiesiax 3aMKHYTOTO TOMEMIEHUS, JINTEITLHOM HaXOXICHHUH
yesioBeka B arMocdepe, copepskalieil BHICOKHE KOHIICHTPAIMU pa3IpakaroIux
BemecTB [B.H. Anekcanapos, B.1. EmenssanoB, 1990; P.B. baGaxansu ¢ coasr.,
1994; B.B. Tomumnus ¢ coast., 1995].

IIpu »TOoM, Haubosiee BEPOSATHONW MPUUMHON HACTYIUICHHS CMEPTH OyaeT
SIBJIATHCS TIOPAXKAIOIIEE ICWCTBUE UPPUTAHTA B BUJIE aCPUKCUIECKOTO ACHCTBUS
(To ecTb MO THUIy YAYIIAIOMIEro Tra3a, Hampumep, (QocreHa), C pPa3BUTHEM
tokcudyeckoro oreka Jjerkux [C.H.TomukoB, 1972; B.H. Anekcanapos,
B.U. Emenssanos, 1990; E. Schmid et al., 1991].

OOGcyxieHre HeoOpaTUMBbIX TMOCIEACTBUNA BO3JAEHCTBHUS pa3apakaroIiux
BCILIECTB B HAy4YHOM Cpejie MPOJOJDKACTCS B TEUEHUE JJIMTEIBHOTO BPEMEHH,
MPEXJIe BCEro — BEPOATHOCTH KaHIIEPOTEHHOTO W TepaTroreHHOro 3¢ dexToB
[R. Griebhammer, 1982]. Ha wnHacrosiimuii MOMEHT HMEIOTCS JIMTEPATypPHBIC
JaHHBIE O HAJIWYWK MYTAIlMii TEHOB M XPOMOCOM B Pa3IMYHBIX KJIIETKAX
OopraHu3Ma MJICKOIUTAIOLIMX BCJIEICTBUE MPSMOTo Bo3aencTBUs BerecTtBa CS.
[TonoxuTenbHbIe pe3ylbTaThl MCCICAOBAHUS TEHOTOKCUYHOCTH BO3MOXKHO

TUIMOTCTUYCCKU OLICHUTDL KaK ITOKA3aTCJIb IOTCHIIHMAJILHO BPCAHOTO BJIMAHHA Ha

pasButue 1utoma [M.S. Lakshmi, 1962; L. Mulherkar, P.N.Joshi, 1967].
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[TonoOHble wWcchenoBaHUs, MPOBOJUBIIMECS B OTHOIICHHHM OJIEOPE3MHA
KallCUKyMa, I[OKa3alh, 4TO OH He o00JiajaeT 3MOpHO- U TE€HOTOKCUYECKUM
nevictBueM. [IpoBommBIIMECS WCCIEOBaHHWS B OTHOIICHWH Mopdoauaa
MeJaprOHOBON KHCIOTHl BBISIBWJIM Hajudue 3MOpuoTOKcHMYeckoro 3¢gdexra (B
BUJIC YBEIUYCHUS 00IIel SMOPHUOHAIBHON CMEPTHOCTH B 2,3 pa3a) y THUIIOBOM
peuenTypbl, MPEIHA3HAYEHHOW  JJIsI  CHApsKEHUS  Ta30BOTO  OPYXKUS
camooboponbl  [B.E. IlonoB, T.A.IIporacoa, JI.A. MykoBckuii, 1995;
H.B. Jlanuna, 2006]. VYBennueHue pucKa pPa3BUTHS TaKUX HEOOPATHUMBIX
MOCJIEACTBUM OOYCIIOBJICHO, MPEXKJE BCETr0, MHOTOKPATHOCTHIO BO3JEHCTBHUH.
OpnHako, HEIOCTATOYHOE KOJIMYECTBO MPOBEJICHHBIX TECTOB HE MOXKET CIIYKUTh
OCHOBAaHHUEM I OKOHYATEIBHOIO 3aKIIOUYEHUSI U SKCTPANOJIALMU PE3yIbTaToOB
HCCIIEJIOBAaHUN Y )KUBOTHBIX Ha OPTaHU3M 4YeJIOBEKa.

Bo Bpems Benenust 6oeBbix aeiictBuit CIIA Ha Tepputopuu BrerHama
MacCcoBO MPUMEHSJIO pazapaxkaroniue BemecTBa (BemecTBo CN, Bemectso DM
(amamcut), BemectBo CNS (xjmopnukpuH), BemectBo BAE (OGpomarietun),
BeniecTBo BZ (xunykmuawmi-3-0eH3miar) u 0coOeHHO mUpoko BemecTBo CS),
KOTOpBIC SIBUJIUCHh TPUYMHON MACCOBBIX OTpaBJIEHUM, B TOM UYHCIE CO
CMEPTENbHBIM HCXOZ0M. MppUTaHTHI MOAABaINCh B MOA3EMHBIE YOSKHINA IS
JIONEH C TOMOIIBIO CIENUATBHBIX MOIIMHBIX HACOCOB, OBICTPO CoO31aBast
CMEpTebHBIE KOHIIEHTpAluU. Takke MNPUMEHSJIMCh pYy4YHbIE TpaHaThl,
apTUJUIEPUNACKUE CHAPSAbI, aBUAIIMOHHBIE OOMOBI, CIEIHAIbHBIE EMKOCTH,
cOpachiBaeMble C BEpPTOJIETOB M CaMOJIETOB, COAEpXKAIlUe pa3Ipa)karoliue
BEIIECTBA [K. ®paHcuc, J.T. Hryemn, 1972; A.Jl. KynueBuu,
10.K. Hazapkun, 1987].

XnoparetopeHon (XAD, BemectBo CN) — OeClIBETHOE KPUCTATUTMYECKOE
BEILIECTBO C XapaKTEPHBIM 3allaxoM I[BeTyllell yepeMyxu. OH NpakTUYECKU HE
pPacTBOpPUM B BOJIE, XOPOIIO PACTBOPUM B OPTraHUYECKUX PACTBOPUTENSAX, CTOCK
B YMCTOM BHUJIE, HE TOPIOY, HE B3PHIBOOIIACEH.

JIMHATPUIT-0-XJIOpOSH3WINACH MaJOHOBOM KHCIOTHI (BemectBo CS) —

Oenoe KpUCTANIMYECKOE BEHIeCTBO co crnenudpuyeckum 3anaxom. OH



32

MPaKTUYECKU HE PAaCTBOPUM B BOJE, XOPOILIO PACTBOPUM B OPraHUYECKUX
PacTBOPUTEIISIX, CTOEK B UUCTOM BUJE, HE TOPIOY, HE B3PHIBOOMACEH.

Mopdonun nenapronoBoit kucnotel (MIIK) — GecrBeTHasi, mpo3pauHas,
JeTy4asi, MacJsSHUCTas >KUJIKOCTh, HEpPacTBOpUMAasi B BOJE, pacTBOpUMas B
MOJISIPHBIX OPTAaHUYECKUX PACTBOPUTESIX.

Oneope3un karicukyMm (OC) — 3TaHONBHBINA 3KCTPAKT U3 IIOA0B KPAaCHOIO
TOPBKOTO TEpLIa, MACTSTHUCTAask TEMHO-0ypasi >KUJIKOCTh CO CI1a0BbIM 3araxoM Ieplia.
JleiicTByrollee Hayalo — CMeCh Tpex KarmcanuumHouaoB. Okpacky OC mpuparor
OayulacTHBIE BEIECTBA. B BoJe HE pacTBOPUM, XOPOILIO CMEMIMBAETCS B JHOOBIX
MPOIOPLUAX C OPraHMYECKUMHU pacTBOpUTENsiMU, Mmaciamu. llpu mepexozne B
PacTBOPHI MOSIBIISIETCS CIISITU(UICCKHIA 3ar1aX KPaCHOTO TOPHKOTO TepIia.

Cpenu UppUTAHTOB, MPUMEHSIEMBIX JIJII CHAPSKEHHS] Ta30BBIX CPEJCTB
caMOOOOpPOHBI, IIUPOKOE pacmpocTpaHeHue moayumn aubens-[b,f] [1,4]-
okcazenuH (BemectBo CR).

B Poccuiickoit @enepanyy B mpoaake UMEKOTCS: 9-MM Tra30BbIi MaTpoOH
(comepxkut cmech BemectB CS/CR), 8-MM ra3oBeiii maTpoH (COAEPKUT CMEChH
BeniectB CN/CR), razoBbie 0amionsl «kbBAM» k «YcTpoiicTBy Jl03upoBaHHOTO
Anpo30ipHOTO pachblieHus» (comepkar BemecTBO CR), ra3oBblii OaljIOHUHMK
«Pycckas 3ammuta» (comepxut cmech BemiectB MIIK/CR). Takke umeercs
MPOIYKIIMS 3apyOekHbIX TpousBoauTeneil (Ykpauna, Unaus, BenukoOputanus
u 7p.). Pa3pelieHHOe KoIMYEeCTBEHHOE conepkanue BemiectBa CR cocraBiseT
20 Mr 171 MaTpoOHOB K Ta30BOMY OPYXHUI0, 60 M 1711 a3pO30JIbHBIX YCTPOMCTB;
MakcuMasbHasi KoHUeHTpauus 1% ot Beca.

Jlanuble o0 coxpaHsemocTu BemiectBa CR, a Takke €ro mocienyromuii
nopaxkarolmudi noTeHIuan (Ouojsiorndeckas akTUBHOCTh) B OTEUECTBEHHOW H
3apy0exXHO IuTepaType HEe OMMCAHBI.

Bce BhllenepeyucieHHOe MOCIY)XHJIO OCHOBaHWEM IS BbIOOpa B
KayecTBe 0ObekTa wuccienoBanus BemectBa CR (auben3okcazenuna). Jlanee
OymeT paccMOTpeHa XapakTepucThka upputanta — auoens-[b,f] [1,4]-

OKCa3CIInHaA.
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1.3. TokcukoJsiornueckas xapaxkrepuctuka semecrsa CR

(1u0eH30Kca3ennH)

CrpykrypHas ¢popmy.ia

Pucynok 1. CtpykrypHas popmyna BemectBa CR.

Imnupuyeckas popmyina

C13HgNO

XumMHn4yeckoe Ha3BaHUe

Juoens-[b,f]-[1,4]-okcazenun (BemectBo CR).

Yc/10BHBbIE HA3BAHUA M U PPHI

EA 3547, CR (CHIA, BenukoOpuTaHus), TOJUIEHCKAA Tra3,
nubenszokcazenuH, NGT (new generation tear) gas (FOAP), fire gas, AG-E-
79271, NSC 293779, agent CR, LS-61552, dibenz(b,f)(1,4)oxazepine,
dibenzo[b,f][1,4]oxazepine, dibenz[b,f]][1,4]oxazepine, dibenz(b,4]oxazepine u
TpyTHE.

Cunre3

JluGen3okcazenuH cuHTe3upoBan B 1962 1. R. Higginbottom wu
H.J. Suschitzky B xoze peakuu HUKJIOAETUApATAIINI opTo-
anuIaMUHOAU(DEHIIOBBIX YPUpoB U ToNMHPOCcPOpHON KHUCIOTHI (B KayecTBE

JCTUPATUPYIOIIETO areHTa) (PUCYHOK 2).



Pucynok 2. Cunte3 BemectBa CR, ocymectsiaennsiii R. Higginbottom u
H.J. Suschitzky (1962).

JlaboparopHbIii CUHTE3

Texnonorust mnpomblieHHOTOo Tpou3BoacTBa BemiectBa CR - Obina
pazpaborana B BenukoOpuTaHuM, B TOCYJapCTBEHHOM HCCIIEI0BATEIbCKOM
uentpe B llopron-/layHe, ¢ mpoBeneHuMEM HCHBITAHUKA Ha AOOPOBOJIBLAX, C
0oTpabOTKOM BOIMPOCOB MpuMeHeHHs Ha mnonuroHe B OtrepOepHe (rpadcTBoO
Hoprymbepnenn), a Ttakxke B Opranuzaudd OOOPOHHBIX HCCIIEOBaHUMN
(Cadbdunackas skcnepuMmeHTanbHas crtaHius, Kanana). [IpousBoacTtBo ObLI0
HajnaxxeHo B HeHnckbioke (rpadctBo KopHyamn), mocie yero BemIeCTBO
NOCTaBIsI0Ch B apmuto U nonunuio CIIA u npyrux crpan [B.H. Anekcannpos,
B.N. EmenssinoB, 1990].

CyliecTByeT HECKOJIbKO BapHUaHTOB J1abOpPaTOpHOrO CHHTE3a BEIlEeCTBa
CR. CormacHo omHoMy H3 HHX, K N-XJIOpOeH3WIHMIEH-2'-THIPOKCUAHUIINHY,
nosydyeHHomy npu B3aumoneiicteuu 1,1 r (0,01 momns) 2-amunodenona u 1,4 ¢
(0,01 momp) 2-xmopOeH3anbaeruaa, nNpuOaBIsOT npu nepemernuBanuu 0,5 T
(0,01 wmons) KOH B 20 M1 M300pONMIOBOIO choupra W 25 M
numetuiadopmamuia. CMech KUMIATAT B Te4eHHE 1,5 4, pacTBOpUTENH OTTOHSIOT,
K CyXOMy OcCTarKy npuiimBatoT 25 mi JIM®A u HarpeBaloT B TeueHUE 3 4 npu
140-160°C. OcHoBuyto 4Yacth JM®A OTroHAIOT B BaKyyMe€ H OCTaTOK
neperoHstor ¢ BoasHbIM napom. [lomywator 1,0 r (59%) BemectBa CR ¢ T
72°C (u3 40% Bognoro 3tanona) [O.I. Ctpykos, A.Il. be3pykos, B.I. Hockos,
JL.H. Kanununa, M.H. Hockoga, FO.JI. Kpyrsax u JIpyTHE,
B.K. Kypoukun, 1997].
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IIpumenenue

BemectBo CR OblI0 OpUHATO Ha BOOPY)KEHHE apMHM M TOJULUU
BenukoOpuranuu, 3arem u CIIA. B 1973-1974 rr. BemectBo CR
MCIIO0JIb30BANIOCHh aHmMickor mosnuie B CeBepHoit Upnanauu, B 1984-1985
IT. npumensuiock apmueit FOAP B 060eBbIX AEUCTBHUSX NPOTUB KOPEHHOIO
Hacenenus  [R. Higginbottom, H.J. Suschitzky, 1962; B.H. Anekcauapos,
B.1. EMenbsHOB, 1990; H.C. AuToHOB, 1994; A.Il. banaman,
H.B. CaBarees, 1997].

DusuyecKue CBOMCTBA

B uncrom Bume BemectBo CR mpencrapiser coboil mopomkooOpasHoe
BEIIECTBO  JKEJIITOTO IBeTa, Oe3 3amaxa, ¢ MOJICKYJISIPHOH  Maccoi
195,21666 a.e.m. (MonspHast Macca 195,22 r/Momnb).

ITnotHocts 1,160 r/cm3.

Temneparypa kunenua 339°C, MakcuMaibHas KOHLIEHTpaUMs Iapa Mpu
temmneparype 20°C cocrasmser 0,0012 mr/im — manosneryd.

Temneparypa nnasnenus 72°C.

VYcronuuB k HarpeBaHuro W aeroHanuu [A.JI. banaman, H.B. CaBarees,
1977, B.H. Anekcanipos, B.1. EMenpsHOB, 1990; B.H. Ilo3nees,
C.A. Jlocenok, 2004; H.A. Moxoprt, JI.M. Kupuudok u ap. 2004].

XuMuUyecKue CBoicTBa

Xumnaeckn BemectBo CR oTtHocuTensHO cTabwibHO. braromaps tomy,
YTO MOJIEKYJia MPEJCTaBISET CO00M CONMPSHKEHHYIO CUCTEMY aTOMOB C CHJIBHO
MOJIOKUTEIPHON  MOJNSPU3ALMEN aToMa ymiepona B MONOkeHMH «l1y,
CBS3aHHOI'O JIBOMHOI CBSI3bIO C a30TOM, BemecTBO CR BeTymaeTr B peakiuu C
HYKJICOQWIbHBIMU  pEareéHTaMu, JIETKO  B3aUMOJECHCTBYET C  JIHOOBIMU
OKUCIIUTENISIMU — TEPEKUCHhI0 BOJOPOAA, XJIOPAMUHAMH, TUIOXJIOPUTAMH,
JTUATHIOBBIM 3(UPOM, MEPMAHTaHATOM Kaldus U JAp., B PE3yJbTare peakiuil C
KOTOPBIMU TPOUCXOJIUT OOpa3oBaHUE CMECH MPOIYKTOB, HE O0JIaJaoIIUX

pa3apakarolMMU CBOMCTBAMMU.
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PactBopumocts BemectBa CR B Boze 0,008 1/100 mut mpu Temmeparype
20°C, B BOAHBIX pPacTBOpPAX JIMTEIBHOE BPEMS COXPAHSIET pa3Apakaroliee
nericteue. PactBopumocTs B mommdTwieHrukone 1,18 m/n. BemectBo CR
XOopo1o pacTBopumMo B criuptax u upe [A.JI. banaman, H.B. Casarees, 1977;
B.H. Anekcannpos, B.1. Emenssinos, 1990; A.I1. be3pykos, 1997].

ToKkCHYHOCTD

Tokcuunocth BemectBa CR  gocrarouHo HeBbicoka. [lo  maHHBIM
B. Ballantyne et al. (1973), npu nepopaibHOM BBEACHUH PA3TUYHBIM >KUBOTHBIM
LDsy (cpemnecmeprenbHas pgo03a) coctaBiaser 0,6-7 r/kr. Ilpu BBeneHuun
BemectBa CR B sxxenmynok kpwic LDs=7,2+2,5 r/Kkr (1)1 cpaBHEHHUS y BEIIECTBA
CS - 0,175-0,360 1/kr), npu BHYTPUBEHHOM BBEJIEHUU KposimkaM BemecTBa CR
LDso=48 mr/kr (mnsa cpaBHenus y BemectBa CS — 8 mr/kr) [C.L. Punte, 1962,
I.R. Gaskins et al., 1970, 1972; G. Jones, 1972; D.G. Upshall, 1974].

B orHomenun BoO3meWCTBUS Ha 4eloBeka uyenoBeka BemniectBo CR -
UPPUTAHT, OOJaJAONIUN IIUPOYANIIIMM JIMAMa30HOM JEHCTBYIOIMX J03 —
HavaJibHasi KOHIIEHTpalus (pa3apaxkaroiiee JeHCTBUE OUyTUMO O€3 BbhI3bIBAHUS
HEMEPEHOCUMBIX SIBICHHM B TeueHue OAHOW MHUHYTHl y 50% mnopaxeHHbIX)
TCrso = 0,0002 mr/nm (pa3apaxkaroimiee ACHCTBHE HETEPEHOCHMO B TEUYCHHE
muHyThl) 0,003 Mr/m, 3HaueHWe CpeaHe KOHLEHTpauuu (BBIABISETCS
BpeMeHHas notepsi padborocnocodHocTH y 50% mnopaxennbix) [Crsp = 0,005
MT'*MUH/JI, 3HaY€HUE CpeaHecMepTenbHOM KoHIleHTparuu LCrso = 350 Mremun/n
(mpumepHo B 70000 pa3 nmpeBbIIIacT KOHIIEHTPAIIUIO, peaIbHO CO3/1aBAEMYIO JIJIs
BBIBC/ICHUSI MPOTHBHUKA M3 CTpos) (Tabmuma 2). Jlns cpaBHEHMS, 3HAYCHUS
LCrso ms BemectBa CS — 61 mremun/n, mis Bemtecrsa CN — 10 MreMun/a, mis
MIIK - 58 mremun/n. BemectBo CR siBasieTcsi caMbIM CHIIBHOICHCTBYIOIIMM
UPPUTAHTOM M3 pa3pelIeHHBIX K npuMmeHeHnio B Poccuiickorn Penepanuu,
OCTaBasiCh MPHU 3TOM caMbIM MasioTokcuuHbiM [B. Ballantyne, D.W. Swanston,

1974; 1.J. Pinkos, 1978; B.H. Anekcanapos, B.11. Emenssanos, 1990].
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Tabnmuua 2. JleiicTByronue 103bl BemiectBa CR, BbI3BIBaIONIUE pa3IudHBIC

TOKCU4YecKre dYPQeKThl y uemoBeka™

Ucxonnas
JlencTByromas = KOHUEHTPALUS

103a npu .
s . Toxcuueckuii 3pdexr
(mr/m) MUHYTHOM
OKCITO3UITAH
(Mremun/m°)
0,0002-0,0004 [Topor paznpaxeHus CIM3UCTHIX 000JI0UEK
0,001 [TosiBeHne Mpu3HaKOB MOPAXKEHUSI, BIUIOTh
110 HENMepeHOCUMBIX (3 heKTUBHAS
JI03UPOBKA)
0,0027-0,0059 0,7-1,0 BripakeHHbIE TPHU3HAKK WHTOKCUKAIINH B
oJTHOM 00BbeMe (HenmepeHocumast
JI03UPOBKA)
0,005 CpenneBbIBOsIIAS (HECMEPTEIbHAS)
J03UPOBKa

25000-100000 | CpennecMmepTenbHas 103UPOBKa

*Tlpumeuanue: Tabnuua cocraBieHa 1o JaHHeIM  B.H. Anekcanaposa,
B.. EmenbsinoBa  (1990), XumMuueckoil  SHUMKJIONEAWM  MOJ  Pel.
N.JI. Kaynsaua (1990), H.C. Autonosa (1994).

MexaHu3M JelicTBUSA

Paccmorpum mexanusm aeiicTBus BemiectBa CR Ha cnm3ucteie 06071049KH
rma3a. BemectBo CR 1mioxo pacTBOpMMO B BOZAE, HO XOpPOLIO PacTBOPUMO B
OPTraHUYECKUX PACTBOPUTEISIX M JKHUpaxX, TaKUM 00pa3oM, mociie (UKCAIuH
BJIQKHBIM JMUTEIUEM KOHBIOHKTUBBI W POTOBUIIBI INIa3a, OHO IMPOHUKAET B
YYBCTBUTEJIbHbIE HEPBHBbIE OKOHYAHMS, OOrarble JUMUIAMH, Pa3gpa’kaeT HX,
BBI3bIBAsE OOJIEBBIC ONIYIIEHUS PA3TUYHOW CTEMEHU BBIPAKEHHOCTH, a TaKXKe
pednexropHbie ABIEHUS (CEKPETOPHOTO M MOTOPHOTO Xapakrepa). 3allluTHbIE
peakIuu: CIa3M BEK M CJIe30TCUCHUE NPEMITCTBYIOT Pa3BUTHUIO IITyOOKOTO

nopaxenus a3 [C.H. Tonukos, 1972; H.B. Casarees, 1978].
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IIarorenes

[TaTorenes pazapaxatromiero aeiictsus BeniectBa CR cxonen ¢ npyrumu
IPEICTAaBUTEISIMU  HUPPUTAHTOB — HEPBHBIE CTPYKTYpPbl BOCHPHUHHUMAIOT,
IIEPENAIOT, OTPAKAIOT JECHCTBHE PA3IPAKAIOIINX BEIIECTB HA IIOKPOBHBIE TKAHU.

IIepBUYHBIM 3BEHOM B 3TOH LIENH SIBISIIOTCS YyBCTBUTEJIBHBIE HEHPOHBI
S3BIKOTIIOTOYHOTO, TPOMHUYHOTO M ONYXAAIOIIETO HEPBOB MpU JACHCTBUU
BELIECTBA HAa OpraH 3pEHMs, HOCONIOTKY, JAbIXareiabHble NMyTH. IIpn KoHTakTe
BELIECTBA C KOYKHBIM IMOKPOBOM IIEPBUYHBIM 3BEHOM BOCIPHUATHS Pa3IpPaKCHHUS
SBJIAIOTCS. HEPBHBIE OKOHYAHHS YYBCTBUTEIIbHBIX HEHWPOHOB CErMEHTAPHOIO
anmnapara ClIMHHOT'O MO3ra.

Bo3moxHBI 1Ba crioco0a BO3EHCTBUSI UPPUTAHTOB HA HEPBHBIE OKOHYAHMSL:

- OpsAMOE pa3Apakarollee JEWCTBHE, NPUBOAMAIICE K HapyLICHHIO

MeTaboIM3Ma B HEPBHBIX BOJIOKHAX W MX BO30yxaeHuto (pucyHok 3) [LLL. Dnepe,

1939; E.E. Comos, 1995];
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Pucynok 3. Cxemarudeckoe n300pakeHUe MPsIMOTO pa3Apakatoniero AeHCTBUS

upputanToB (E.E. Comos, 1995).
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- omocpenoBaHHOe (pe3opOTUBHOE) JCHCTBUE, AKTUBALMS IPOILIECCOB
o0pa3oBaHHUs B TIOKPOBHBIX TKaHAX OpaJuKUHWHA, MPOCTAITIaHANHOB,
CEPOTOHMHA U JAPYTHX OMOJOTUYECKH AKTHUBHBIX BEIIECTB, KOTOPHIC BTOPUUIHO

BO30Y)KJAIOT  OKOHYAHHS  HOLMIEITHUBHBIX  BOJOKOH  (PHUCYHOK  4)

[C.A. Kynienko, 2004].

‘ AEWCTBUE ‘
&
| NOBPERATHHE I — ——s
HABTOK IS — T
= ¥ L, el A e s Y )
| AeHKOTpHeH Dy [ AeRKOTpHEH Ba l # GpagHKUHUH |
F ¥ r k4 = .‘ - - : F
| makpodard | I nmm-::smlmm | TpomMBGOLWTE | |muuemrm.u!
X - g . A . “,L S— Y @ . S
IHKOIATETPAEHOE biE NPOCTAFAAHAMHE! | | CEPOTOHMH THCTAMMH |
| UHTOKHHEI | [ | Ex n Fz : -
v Y ¥ il il

‘ HOUMLENTUBHbIM HEWPOH — >  BOAEBOHW UMMNYALC |

Pucynok 4. Cxemarudeckoe H300paKEHHE OIMOCPEIOBAHHOTO JICUCTBUS
pazIpaxaroliero  JACHCTBHS ~ UPPUTAHTOB  HA  HEPBHbIE  OKOHYAHUS

HouuienTuBHbIX BoJokoH (C.A. Kyrenko, 2004).

CurHajsl, BOCIPUHUMAEeMbIe YyBCTBUTEIBHBIMA HEHPOHAMU, TIEPEIAFOTCS
Ha HEPBHBIC OKOHYAHUS JKEIATWUHO3HOW CyOCTAaHIIMM M YYBCTBHUTEIIBHBIC sIpa
CIIUHHOTO MO3ra (K0Xa), Spa TPOMHUYHOTO U SI3BIKOTIIOTOYHOTO HEPBOB (TJ1a3a,
HOCOTJIOTKA, JbIXaTCNIbHBIC ITyTH), SBJSIONIMECS TEPBUYHBIMUA IICHTPAMH
oOpabotkn wuH(oOpMmaIuu, mnoctynaiomeid ¢ nepudepun (MepeaaTINKOM

HCPBHbBIX UMITYJIbCOB B CUHAIICAX 3ACCh ABJIACTCS IMOJUIICTITUI — CY6CTaHHI/IH P)
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Jlanee curHambl 1O HEPBHBIM CBA3SM HPPATUUPYIOT B BETECTATUBHBIE U
JIBUTATEIIbHBIE SApa CPEAHETO U MPOJOJTOBAaTOrO OTIEIOB MO3Ta, BO30YXICHUE
KOTOPBIX MPUBOJNUT K 3aMBIKAHWIO HEPBHBIX I€NE€H, OTBETCTBEHHBIX 3a
dbopmupoBanue 0€3yCIOBHBIX PEQIICKCOB, JEKAIIUX B OCHOBE KIMHUYECKOU
KapTuHbI nopaxxkeHus BeuiectBoM CR: Gnedapocnazma, cne3oTeueHus, puHOPEH,
canuBauuu (sapa JIMLEBOTO M MIA30ABUIATEIbHOTO HEPBOB), YMXAHMS, KaLUII
(sApa COMMTApPHOIrO TpaKTa), 3aMEJICHUS CEPACUHON NEATEIbHOCTH, YACTOTHI
IbIXaHus (siApa OMy>KIAlOIIero HEpBa, ABIXATENbHBIN, COCYIOJBUTATEIbHBIN
HEeHTphI), pediekca [epunra-bpeliepa — akT Boxa mpephIiBaeTCsl paHbIlle, YEM B
HOpME, TNPUBOJAA K YYalleHHOMY, IOBEPXHOCTHOMY JBIXaHUIO (sapa
OJTy’K/1af0ILIeT0 HEPBa, ABIXATEIbHbIN U COCY/I0IBUTATENIbHBINA LIEHTD).

[Ipy BO3MEUCTBMU B BBICOKHX KOHIICHTPAIUMSAX HA YYBCTBUTEJBHBIX JIMI]
uHransiuus BemjectBa CR MokeT NPUBOAWTH K BBIPAXKEHHOMY U CTOMKOMY
OpoHXOCIa3My  BCJEICTBHE  BBICBOOOXKIEHUS B JITOYHOM  TKaHU
OpOHXOCMACTUYECKUX  AyTOKOMJOB  (Ty4Hble  KJIETKH W JICUKOUMUTHI
BBICBOOOXKIAIOT THUCTaMUH, CEPOTOHMH, aJ€HO3MH, (AKTOpPhl arperauuu
TPOMOOIIMTOB M Jpyrue OUOJIOTMYECKHM AKTUBHBIE BEIIECTBA, BBI3bIBAIOLIUE
cra3M INaJKOH MYyCKYJIaTypbl OpOHXOB).

AKCOHBI HEHpPOHOB >KEJIATUHO3HOM CYOCTaHIIMU U siApa TPOUHUYIHOTO
HEpBa, UAYILIME B COCTABE CIMMHOTATIAMUYECKOTO TPAKTa U MEAUAIbHOW METIH,
o0OecreunBaloT Iepeaadyy CHTHAJIOB B JIaTEPAJbHBIA OTIEN Tajdamyca (IEHTP
nanpHene o0paboTku HH(pOpMalMK), TECHO CBSA3aHHOTO CO CTPYKTypamu
SKCTpanUpaMHIHOM M JuMOuyeckol cucrem. Hppanuanuus  HEpBHOTO
BO30YXICHUS U3 TajaMyca B 3TH CTPYKTYPHI JICKHUT B OCHOBE JIBUTATEIIbHBIX U
NICUXUYECKUX HAPYIICHUM.

[To TanamoKOpTHUKaIbHOMY MYTH OCYLIECTBIISIETCS NEpeaadya CUTHAJIOB B
YyBCTBUTEJIbHYIO 30HY KOpbl TOJIOBHOIO MO3ra, [Il€ 3aBepllaercs
WHTErPAaTUBHBIA  mpouecc  CyObEKTUBHOTO  Bocmpusatud.  Hppanuanus
BO30Y)XJIEHUSI B KOpE TOJIOBHOTO MO3ra IPUBOAMUT K YCHJIEHMIO BCEX BHJIOB

peakuui CTPYKTyp TOJOBHOIO MO3ra Ha IMOTOK HMMIYJIbCOB, MPOBOLUPYEMBIN
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Bo3neiictBueM BemectBa CR Ha HepBHble okoHuaHus [I.B. A30ykun, 1982;
C.A. Kyuenko, 2004].

buoxuMnueckre 0CHOBbI MECTHOTO Pa3Apa’KaroIEro JACHCTBHS BEIIECTBA
CR Ha JaHHBII MOMEHT J0 KOHIIA HE H3y4YeHbl. B sKcnepuMeHTalIbHOM
UCCIICIOBAaHUU, B TPOLIECCE KOTOPOTrO H3Yy4ajCsi MPOLEcC B3aUMOJACUCTBUS
BemiectBa CR Ha poroBuily a3 MOPCKMX CBHUHOK, OBLJIO YCTaHOBJICHO, YTO
OCHOBHO€ KOJMYECTBO MppUTAHTAa OBICTPO TIPOHMKAET B KIETKU, TJIE€
npeBpamiaercss B MeTtabonut — Jsaktam (pucyHok 5). IIpemmonoxurensHo,
JAHHBIA TPOIECC MPOUCXOAUT O] KaTaJIM3UPYIOUIUM BO3IACHCTBHEM HH3MMA
(PH3UMOB) B NHUTOIUIa3ME KJIETKH, Yy4YacTHE JiakTama B (HOPMHUPOBAHUU

pasapakaroriero aeicTBus He gokaszano [D.J. Balfour, 1978].

NH

O

Pucynok 5. Jlakram.

Kiannnyeckue cMMITOMBI OPAKEHUST

Bemectso CR, BMecTe ¢ ApyruMH BelIECTBAMH TPYNIbl UPPUTAHTOB
CMeImaHHoro JedcTBus (Mopdoiua MemaproHOBOW  KHUCIIOTHI, OJICOPE3HH
Karcuky™m, 1-meTokcu-1,3,5-mukiorentapeH) Hapsaay C  pasapakaroiyum
JEeWCTBUEM CIIOCOOEH BBI3BaTh CHJIbHBIE 0OJIEBBIC OIIYIIEHHUS, TO €CTh 00IagaeT
anroreHbIM PG EeKToM.

XapakTepHasi KJIMHAYECKas KapTuHa mopaxkeHus BemectBom CR
BBITJISIIUT CIIEAYIOIUM 0o0pa3oM. Kak mpaBuiio, opaKeHHBIE >KAIYIOTCS Ha
cie3oreueHue, O0mb, pe3b, JOKEHHE U OIIyIIEeHWEe Tecka B IJa3ax,

3aTYMaHCHHOCTb B3I A4, CBCTO60513HB, 3yd M XKIKCHHC KOXHBIX ITOKPOBOB
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(ocoOeHHO cuJIbHBIE B HamOoJiee YyBCTBUTEIBHBIX Y4acTKaX — B pailoHe Tyo,
BEK, II€M, 3a YIIHBIMU pAaKOBMHAMHU, Ha 3aIlACThSIX M MEXIy HajibllaMu),
HepIIeHUE B TOpJie, BBIACICHUS W3 HOCA, M3HYPSIOLIME Kallledb M YUXaHUE,
3aTpylAHEHHUE AbIXaHUs, cepileOrueHre, rojJoBHY0 00k, HEMPUSATHBIN MPUBKYC
B TMOJOCTH PpPTa, OOWIBHYIO CEKPELUHI0O TYCTOM CIM3ENOA00HON CIIIOHBI,
OLIyIIEHUE NUCKOM(OPTa W YYyBCTBO CTpaxa (BO3MOXKHBI TaKkKe HUCTEPOUIHBIC
peakiuu) U JC30pHEHTAIMI0 B MPOCTPAHCTBE (YTO TaKXKE JIMIIAET
NOCTPAJaBIIET0 CIIOCOOHOCTH K IEJCHAINPABICHHBIM KOOPAHMHUPOBAHHBIM
JEUCTBUSIM).

B psne ciydaeB MoryT HaOMIONaThCS HOCOBBIE KPOBOTEUEHUS,
«Laparmapiue» 00JM 3a TPYAUHOM, YyBCTBO CXKATUS B Tpyad, OONMU B JECHAX,
YeNoCcTIX, 3y0ax, B oOlacTH yIIei, MHOrJa B CycTaBax, cliadOCTh B HOTax,
HEYBEPEHHOCTb MOXO/KH.

B 3aBUCUMOCTH OT KOHIIEHTpAllMM UPPUTAHTA B 3aPaKECHHOM BO3AYyXE U
BPEMEHHU €ro BO3JCUCTBUS Ha OPTaHMU3M BBIIEISAIOT opaxkeHus BeniectBoM CR
JIETKOW, CPEIHEN U TSYKEIION CTEIICHH.

[Ipu nerkux © cpeaHux CcTeneHsx mnopaxeHus BemectBoM CR
HAOJIONAIOTCA CHUMIITOMBI, MCXOJS W3 BBIPAKEHHOCTH KOTOPBIX W BBLACISIOT
COOTBETCTBYIOIINE CTEIECHU MOPAXKECHUs: KOXKHBIN TOKPOB — JXXKEHHE W 3YII,
pa3BUTHE DSpUTEMbl (CTENEHb MOPAKEHUS ONpPENeNsieTcs  KOJIUYECTBOM
BEIIECTBAa, I[IOMABIIETO HAa KOXY, BIAKHOCTBIO W  UHAMBUAYaJIbHOMN
YYBCTBUTEIBHOCTBIO KOXKH); OpPraH 3pEHUS — YCWICHHOE BBIJEICHUE CIE3HOMN
KUIKOCTH, OTE€K BeK, OnedapocnasMm, XUMHUYECKUWA OXKOT POTOBUIBI U
KOHBIOHKTHBBI, KPAaTKOBPEMEHHBIN MOABEM BHYTPHUIIIA3HOTO JABIICHUSI; BEPXHHE
JBIXaTeIbHbIC TYTH — YCHUJIICHHOE BBIJCICHUE CEKpeTa, TMIEPEMUS CIU3UCTHIX
000JI04eK, OTEYHOCTh MSTKOrO HeOa, HEyACpKUMBIA KallleJb W YUXaHUE,
3arpyluHHble Oo0yM; 0OIlas CUMITOMAaTHKa — TOILIHOTA, PBOTHBIE IO3bIBHI,
peduiekTopHOE HapyllieHUe AbIxaHus (ypeXeHue, 3aJepkKa) U CepAcUHOU

nesATeTbHOCTH (OpaguKapaus, MOBBIIIICHUE apTePUaILHOTO JTABICHUS ), TOJTOBHAS
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001b, 00K B YENIOCTAX M 3y0ax, OUIYIICHUS JABJIEHUS B YIIaxX, cliabOCTh B
HOTax, BRIpa)KEHHBIE O0JIM B CyCTaBaxX M MbIIIIAX.

[Ipu nopaxenun BeniectBOM CR TSDKENOM CTENEHW K MEPEYHCICHHBIM
BBIIIIE CHUMITOMaM BBICOKOM CTENEHW BBIPAXKEHHOCTH MPUCOCAUHSIOTCS:
reHepanu3amus OOJEeBBIX ONIYIICHUH, pe3kas caaboCTh, IEMPECCUBHOE WITU
CTYIIOPO3HOE  COCTOSIHME,  CONPOBOXKJAIOLIEECs  IMOTEpPEl  CO3HaHuA,
MHOTOKpaTHasi pBOTa, 3aMEIJICHUE CEPJEUYHON NEATeNbHOCTH M Ja)e IOJIHAs
OoCTaHOBKa cepana (pediaekchl, CBS3aHHBICE C Pa3APAKECHUEM HEPBHBIX
OKOHYaHUW  TPOWHUYHOTO  HEpBa), PE3KOE  yyalleHUEe JAbIXaHUs C
OTHOBPEMEHHBIM CHWXXEHHEM ero amIumtyasl (peduekc [epunra-bpeiiepa),
CyIOporH, HaOII0MAaeTCs BRIPAKCHHOE Pa3pa’keHNE YYBCTBUTEIBHBIX YYAaCTKOB
KOKHBIX TOKPOBOB (MIaXOBbl€ CKJIQJKH, TOAMBIIICYHbIE BHAJAUHBI) —
MOKpacHEHHUE, pe3kas 0OJIE3HEHHOCTh M JIa)Ke BE3WKYJIbl, BOSMOXHO Pa3BUTHE
BBIPAXKEHHOTO OTEKa KOHBIOHKTHUBBI M POTOBUIIBI, B HEKOTOPBIX CIy4asix — C
NOCJEIYIOUMI BacKysipu3anued 1 oOpa3oBaHWEM CTOMKOTO IOMYTHEHHS,
TaK)Xe€ BO3MOXKHO Pa3BUTHE TSKEIIOTO JJAPUHTOTPAXEOOPOHXUTA U TOKCUIECKOTO
oteka Jerkux. [Ipyu mOBTOPHBIX U HEOMHOKpATHBIX Bo3AeicTBuUsX BemecTBa CR
MOXKET PAa3BUTHCS CEHCHOWIM3AIMs OpraHu3Ma TOCTPANaBIIETO U, Kak
CJEICTBUE, aJUIEPTUUECKUE PEAKIUU.

B 1973 r. B.Ballantyne, D.W.Swanston Obuta omyOnuKoBaHa
CpaBHUTEJIbHASI XApaKTEPUCTUKA pasfpaxaroiieil aktTuBHOCTH BemiectB CR u
CS, nonyuyeHHas Mpu SKCIIEPUMEHTax HaJ >KMBOTHBIMU W JoOpoBojblaMu. B
KaueCTBE OLIEHKU MOPOTOBOro pazapaxkaroimiero 3¢ @dexra pacTBOPOB BellleCTBa
CR wucnonb3oBancs Tect Ha O6nedapocnasm. B pesynbrare skcriepumeHTa OBLIO
YCTaHOBJIEHO, 4YTO IJla3 YeJoBeKa Oojee YYBCTBUTEIEH K BO3JEHCTBUIO
BeniecTsa yem nia3 kpoiauka B 90 pa3. Ilpu oneHke Ha MOpOroBOM YpOBHE
pazapaxkaroniero 3d@exra y JKUBOTHBIX U JIIOAEH MEXIy pa3apaxaromei
akTUBHOCTHIO BemiecTBa CR u BemiectBa CS ObLia BbISIBJIEHA MPUHIMITHATILHAS
pa3HMIIA: B OMBITAX HaJ )KUBOTHBIMU BemiecTBO CS mpeBocxoamio mo dhdexry

BO3JIelicTBUs BemecTBO CR, 0lHaKO MpU MPOBEICHUH SKCIIEPUMEHTOB C JIFOJbMU
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pe3yibTarbl ObUIM TIPSMO TMPOTUBOIOIOXKHBIE. MHUHHMMaIbHOE KOJIMYECTBO
BemecTBa CR, BbIBoAsIas Jrofnei u3 cTpos, ObUIO B 8,2 pa3a MEHbIIE, YeM
BemiecTBa CS, nmpuueM K a’po30sibHOM (opMe a3za ObUTH 3HAYUTEIHHO OoJiee
YyBCTBUTEJIbHBI K BO3JCHCTBUIO. OTHUMH e aBTopamMu B 1974 1. ObLIO
YCTAHOBJICHO 3HAYUTENBHOE pa3IMuYhe MEXK]IY MHUHUMAJIbHBIM KOJIMYECTBOM
BEIECTBA, BBI3BIBAIOIIECTO MOPOTOBBIA A(h(EKT Ha Timaza dYeIoBEKa MEXKIY
BemecTBOM CR u BemectBom CN — BemectBo CR Ob1o mpumepno B 20 pas
CUJIbHEE, TMIPU HSTOM OKa3bIBAJIO CYIIECTBEHHO MEHBIIEE [OpaXkaroliee
BO3JICUCTBUE (B OTHOIIEHUU CEPhE3HBIX MOPAKEHUN — HANPUMEP, OMYTHEHUM
u wm3bs3BiieHuid porosuipl) [B. Ballantyne, D.W. Swanston, 1973, 1974,
R.H. Rengstorff et al., 1975].

Takum o6pazom, BemectBo CR uMmeeT siBHbIE 1eJieBble NMPEUMYIIIECTBA
nepen  JAPYrUMHU  pa3IpakalolMMU  BellleCTBaMH. MHOTUME aBTOpPbI TaKXKe
YKa3bIBaIOT Ha OTHOCHUTENILHO HEBBICOKYIO TOKCHMYHOCTH BemectBa CR mpu
BBICOKOM 3(()EKTUBHOCTH B MHHUMAJBHBIX KOHIIEHTpAlUSIX U HaUMEHbIIICE
KOJINYECTBO 3apErMCTPUPOBAHHBIX CIIyYa€B BO3HUKHOBEHHS OCJIOKHEHUI.
BemectBo CR He obnagaeT TepaToreHHbIM U 3MOPHUOTOKCHYECKUM JICHUCTBHEM
[D.A. Weigand, 1969; P. Holland, 1974; A.JI. banaman, H.B. CaBarees, 1977,
B.U. ApramonoB, 1988; B.H. Anekcanapos, B.W. EmenssinoB, 1990;
B.H. Ilo3nees, C.A. Jlocenok, 2004; A.®. [llenenenko, 2009].

Jlnst cpaBHEHUS, pa3apakeHrue U 00JIE3HEHHOCTh KOKHBIX TIOKPOBOB NP
kokHOM anmuukanuu BemectBa CR u CS Bo3Hukanu B go3upoBkax 0,5 u 10 mr
COOTBETCTBEHHO, UTO yKa3blBaeT Ha 00Jie€ BBICOKYIO IMOPAXaIOIIYIO
s¢dexruBrocTh BemecTBa CR [P. Holland, 1974].

[Tocne mpekpaiieHus: KOHTaKTa YesloBeKa C 3apaXCHHON MppUTaHTaAMH, B
tom uucie BemectBoM CR, armocdepoit, pasgpaxkaromme 3(dexTs depe3
KOPOTKHI TMPOMEXYTOK BPEMEHH MCU€3al0T, OJIHAKO OCTaTOYHBIC MPU3HAKU
nopakeHUs1 MOTYT HaOmronarbest 70 7 aHed. Bmecte ¢ TeM, TOBOJBHO 4acTo
WHTOKCHUKAITUS  OCJIOXHSETCS  JUIMTCIBHBIM  TCUCHHEM  Pa3BHUBIICTOCS

3a00JIeBaHUs opraHa 3pCHHA (KOHLIOHKTI/IBI/ITBI, KEPATOKOHBIOHKTUBHUTHI,
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nuctpouueckue  M3MEHEHUsl  [IA3HOTO  JSIUTENMsS,  BOCHAJIUTENbHAs
uHpubTpanusa, (QopMUpPOBAHHE YYaCTKOB pPYOIIOBOM TKaHU, OOIIUPHBIC
MOMYTHEHUS POTOBWIIBI); a TaKXKE JbIXaTeIIbHOW CHCTEMBl (TPaxEHTHI,
opouxuthl, mHeBMOoHMH) [B.B. Konkyrtun, B.[. WcakoB, P.B. babaxanss,
JILA. MyxoBckuid, 2001].

JleyeHue U aHTHAOTHAS Tepanusi

DddexkTuBHOM 3anUTON OT Mopakaroiiero Bo3aencTeus BemiectBa CR Ha
CIM3UCTBIE OOOJIOYKM  sIBISETCS  (uibTpytommii  mpotuBoraz. C  IIENbIO
YMEHbIIIEHUsI OOJIEBbIX ONIYIICHHM B OTPABICHHOM aTMoc(epe peKOMEHIYEeTCs
NPUMEHSITh (PUIIAIIMH WJIM TTPOTUBOIBIMHYIO cMech. DUITMITUH MPeaCcTaBISIONUiI
co0oi1 1e4eOHyI0 CMeCh M3 JICTYYHX WHTPEIUCHTOB, 001a/1aeT OOICYyTOSIIONTIM
NEHUCTBUEM,  yMEHBIIAET  MATOJIOTMYECKYI0  PELENIMio,  HOPMalIU3yeT
NEATEIbHOCTh LEHTPAJIbHOW HEPBHOM, ABIXaTEJIbBHOM M CEPIECYHO-COCYAMCTOU
cucteM. B coctaB mpoTUBOABIMHON cMecH BXOIAT 3pup u xjopodopm (o 40
M), cnupt-pektudukar (20 mu1) u HamatelpHblii cupt (5-10 kamens). B
OTpaBJICHHOM aTMocdepe CONEPKUMOE BCKPHITOM aMmynbl (UUIMIMHA WU
MPOTUBOJBIMHOM CMECH TMOMEMIAIOT MOJA MacKy npotuBorasza. [lpu nomamanuum
BenectBa CR Ha KOXXHBIE TOKPOBBI PEKOMEHIYETCS MCIOIh30BaTh STUIIOBBIN
CIUPT JJi1 TPOTUPAHUS KOXKH, 3aTeM CJIEAyeT TPOMBITh KOXKY OOJBIINM
KOJIM4eCTBOM BOAblL. [IpyM momagaHMM HMPPUTAHTOB B IVia3a M Ha CIM3HUCTHIE
000JI0YKH BaXKHO HE TEPETh MOpakeHHbIe MecTa. [lociie BpIxona u3 oTpaBICHHON
arMocdepsl 11eJ1eCo00pa3HO MPOMBITh CIU3UCTYIO O00O0JIOUKY IV1a3 U HOCOITIOTKH
2% pacTBOpOM THpoKapOoHaTa HaTpus, 2% pacTBOpoM OuKapOOHaTa HaTpHs,
2% pacTBOPOM XJIOpaMHHA — OOMBITH KOXKHBIA TOKPOB B MECTE IONaJaHUs
upputanta. B ciaydae HEOOXOAMMOCTH CJEIyeT HAJOXKUTh aCENTHYECKYIO
NOBsI3Ky. PeKoMeHIyeTcss HOINICHWE CBETO3AIMTHBIX OYKOB. J[Is1 yMeHBbIICHHS
NPUCTYyTNa KAl UCHOIb3YIOT KOACHH WIH KOJIGUHCO/IepsKalue nmpenaparsl. [Ipu
TOJIOBHBIX OOJISIX M CTOWKHMX OOJSX 3a TPYAMHOW HCIOJB3YIOT AHAJIBIMH HITH
amMuaonupuH (BHYTph), MO0 MAHTOMOH WM mpomenod (moakoxkHo). Ilpu

CWJIBHOM CJI€30TE€UYEeHUHU U 00Ju B m1a3zax ucnoib3yor 0,25-3% pacTBop nuKavHa,
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0,5-2% pactBop TpumekanHa, 4% pacTBOp JMIOKaWHA, [JIA3HbIE Karliu,
colepxamme arponuH. B ciaydae pa3BUTHS KOHBIOHKTHBHUTA, DJA3HYIO
CUHTOMUIIMHOBYIO Ma3b CIENYET 3aJ0KUTh oA BeKU. [Ipu pa3BuTHM 1epMaTuTOB
UCIIONIB3YIOT KOPTUKOCTEPOUIHBIE U aHTUTMCTaMUHHbIE Masu. [lpu momamanuum
UPPUTAHTOB BHYTPh U OTPABJICHUU — IIEIE€CO00PA3HO BHI3BATh PBOTY U MPOBECTHU
30HA0BO€ NpombiBaHue xenynka 0,02% pacTBopoM mepMaHranara Kaius, 25 T
AKTUBUPOBAHHOTO ymis cienyeT npuHATh BHYTph [ILIL Jluxymmuu, 1973;
C.N. Jloktuonos, JI.A. MykoBckuit u ap., 1995; E.E. Comos, 1995; B.E. Xotum,
1996; B.B. CaBoctesanos, 2001; B.H. ITo3znees, C.A. Jlocenok, 2004].

B nmocnennee Bpems B KauecTBe 3(PPEKTUBHOTO aHTHAOTA IPHU
MOPAKEHUAX UPPUTAHTAMM (HCCIIEAOBaHMs NpoBoaAriMCh Ha BemecTBax CN, CS
u CR) ucnonb3ytor yHUTHON U THOCYAb(ar Harpud. [Ipu ucnonb3oBaHUM 15
MPOMBIBAaHUSI KOHBIOHKTUBAJIBHOW mojoctu 5% pactBopa yHutnona u 30%
pacTBOpa TUOCYNb(AT HATPUS MPOUCXOIUT YCKOPEHUE MPOLIECCOB pereHepanuu
POTOBUYHOIO AMUTENNS, YMEHBIIAETCS BEPOSTHOCTh PA3BUTUS OCJIOXKHEHUH,
IIPOUCXOANUT YIydllleHHe camMo4dyBcTBUA. [Ipum mnopaxenunm BemectsoM CN
ucnonb3yror  yactele  uHctwiisiuma - 0,015%  Harpua — asaneHTaneHa
nonucyabhoHaTa, KOTOphIK sBisgercs crenuduueckum antumotoMm [N. Jones,
M.S. Israel, 1970; H.A.Ilyuxosckas, H.C.Ilyaeruna wu ap., 1973;
JLA. MykoBckuii, K.M. lllymakoBa u gp., 1996; B.E. Xotum, 1996;
B.H. ITo3nees, C.A. Jlocenok, 2004; B.M. Ilanuumena, 2007].

C wuwenbto MpeAoTBpalleHUS HEOIAronpuaATHOIO HCXOAa TSKEIIOro
MOPAXKEHUS U MPOPUITAKTUKH OCIOKHEHUN MPUMEHSIOT MOKpbITHE «][UTOKOD) —
HAKJIQJbIBAIOT TUICHKY Ha BCIO TMOBEPXHOCTh POTOBHIIBI UM KOHBIOHKTHUBBHI C
(UKCUpOBAaHMEM Y3JIOBBIMU IIBaMHU. B KOMIUIEKCHOM MEIMKAaMEHTO3HOM
JICUCHUH CIIEAYeT MCIOJIb30BaTh WHTHOUTOPHI MpoTeonn3a (OoQTHUHTUIIPOI,
TOPIOKC,  KOHTPUKAJ),  AHTUOKCHJAHTHI  (IMOKCHUIHMH),  CTUMYJSTOPHI
pereHepanuyu  poroBullbl  ((pUOPOHEKTHH), BUTAMUHHBIE U TpoduUecKkue
npenaparsl  (KaraxpoM, TaypoH © Jp.), AHTUTHUCTAMUHHBIC TMpernaparsl,

MMMYHOCTUMYJISTOPBI [[.II. CmonskoBa, A.T'. PocisixoBa, 1993;
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C.WU. Jloktnonos, JILA. MykoBckuii u gp., 1995; B.E. Xotum, 1996;
I['.P. JlekumBumm, 1996; H.I'. OBuaposa, 2002].

Hcnoab3oBanue BemecrtBa CR B razoBbIx cpeacTBax caM0000pOHBI

B Poccuiickoii ®@enepanuu BemectBo CR BXOIUT B COCTaB Ta30BBIX
CPEIICTB CaMOOOOPOHBI, MIMPOKHA ACCOPTHUMEHT KOTOPBIX IMIPEACTABICH B
npofaxke. ITo 9-MM Ta30BbIe MATPOHBI K PEBOJIBBEPY «AMCOEpPr», MUCTONETY
«9PA» (B cmecu c¢ BemiectBoM CS), 8-MM ra3oBbl€ MaTpOHBI K IMHUCTOJETY
«[I'l» (B cmecu c BemectBoM CN), OamioH a3po3oibHbIl  «KobOpa-1»
(Vkpauna), nucroneram «Banwsrep IIIK», «Mayzep XCiy, «bpaynunr XITJTA»
¥ MHOTHM JpYyTr'uM; ra3oBblii Oamnonuuk «Pycckas 3ammura» (B cmecu ¢ MIIK),
oammorunku «bBAM» (GaymutoHYMK a’po30JIbHBIN MaorabaputHeiil) 1 BAM-2 (B
cmecu ¢ BemectBoM OC) k  «YIAP» (ycTpoilCTBO J103UPOBAHHOTO
a’pO30JIbHOTO pactbuieHus), «YIAP-2», a3po30ibHbIM KoMILIeKcaM «Duaikay
nu «Kacmun», OamioH adspo3oibHbll «KoOpa-1H» B Momgudbuxanuu s
rpaxxgaHckoro HaceneHust (Ykpauna), Oamion crpydHbii  «Kobpa-1C»
(YkpamHa) — MOzenu Ta30BBIX CPEACTB CaMOOOOPOHBI, MpEAHA3HAYCHHBIC IS
WCIIOJIB30BaHMS TPAKIAHCKUM HaceleHueM, cojepxkanue BemectBa CR B HUX
He npebitaet 20 Mr B matponax u 60 mr B 6amutonax [A.A. Illenokos, 1992].

B cnenmanbHBIX CcpeAcTBaxX, MpeIHAa3HAYEHHBIX IS TOCYIapCTBEHHBIX
CWJIOBBIX CTPYKTYyp, BemectBo CR BXoauT B cocTaB 0OajioHa a’po30JIbHOTO
«Kobpa 1H» (comepxkanme BemectBa 80-160 w™r), cucTeMbl Ta30BOTO
noAaBIeHUsT «ApMaregaqon» u «CMmepuy.

Taxxe BemectBo CR Beimyckaercss 3apyoexxkHbiMu  ¢pupmamu: Earle
Trading (BemukoOputanus), Indian Border Security Force (Mumus), ACALA
(CLLIA).

ExxeromHo peIHOK HACHIIIACTCS NECSITKAMU PAa3IMYHBIX HOBBIX 00paslioB
ra3oBbIX CPEJICTB CAMOOOOPOHBI OTEYECTBEHHOTO U UMIIOPTHOTO MPOU3BOACTBA,
KOTOpbIE TMOJIb3YIOTCSL CIPOCOM Yy HaceleHus. B cBi3M C HIMPOKHUM
pacnpoOCTpaHEHUEM CPEJCTB CaMOOOOPOHBI, CPEAM HACEICHHS HaMETUJIach

TEHJICHIIUS K POCTY MPECTYIUIEHNUH, CBA3AHHBIX C MX NPUMEHEHUEM. EKerogHo
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MIPOU3BOACTBO OTAEIBHBIX MOJENEN B Pa3HbIX CTpaHaX JOCTUTaeT COTHU ThICSY
mtyk [Karajgor-cmpaBounuk, 1992; P.A.T'yamopoBa ¢ coarr., 1995]. B
Poccuiickoit @enepanuun u Ykpaumne Bbinyckaercs psg ['CC, B yacTHOCTH
«YJIAP» (yCTpOWCTBO JO3UPOBAHHOIO a’3pO30JIbHOTO paciblieHus) u «YJAP-
2», CUCTEMBI ra30BOr0 MOAABICHUSI «ApMarea0H», a3pO30JIbHbIE U CTPYUHbBIC
oammonsl «Pycckas 3amuta», «Kryuuit mepuuk», «Kokreitnib MomotoBay,
«ITepuoBka», «Opyxue nponerapuara», «lleproBeiii cTpyit», «Bpiciias mepay,
«Kob6pay, «Illok», «KouTpoms-Y My, «umy, «Illancy, «Apakon», «Tepen 4M»

U IpyTHe, a TAKXKE MHPOKUM aCCOPTUMEHT MATPOHOB K T'a30BBbIM MMHUCTOJIETAM.

1.4. CoBpeMeHHO€ COCTOSIHUE CYAeOHO-MeIMIIUHCKOM IKCIIePTH3bI
MopakeHN i, NPUYUHSIEMBIX U3 CPEACTB CAMOOOOPOHBI,

CHAPSI’KCHHBIX UPPUTAHTAMHU

B cyneOHO-MEeMUIIMHCKON TPaKTUKE IMOCTOSIHHO BO3HUKAET IEIBIM P
BOIIPOCOB, CBSI3AHHBIX C TPUMEHEHHEM Ta30BBIX CPEACTB CaMOOOOPOHHI,
coliep)KaIiuX —paszapaxkaroniue BemiecTBa. CIEACTBHE W CYyJI HWHTEPECYIOT
BOTIPOCHI, KOTOPBIE YCIOBHO MOKHO Pa3eIUTh HAa 3 TPYIIIIbIL:

1. Bonpockl, cBsI3aHHBIE ¢ BO3JICHCTBUEM XUMHUYECKOTO areHTa: MIMeroTcs
JIM y TIOCTPAJIaBIIIETO MMOBPEXKIACHHS, CBUACTCIBCTBYIONINE O (DAKTE IPUMCHCHUS
CJIE30TOYMBOTO  WJIM  pazapaxaromiero  BemectBa?  Kakum — mmeHHO
pa3apakarolM  BEIIECTBOM OBLIM TNMPUYUHEHBI MOBpekaAcHHSI? KakoBo
BO3JICHICTBUE Ha OpPraHW3M KOHKPETHOTO YEJIOBeKAa JIaHHOTO HUPPUTAHTA H
BO3MOXKHBIC TIOCIICJICTBUS ATOro Bo3ackcTBusa? KakoBa Hambosee xapakTepHas
KIIMHAYECKasl KapTWHA BO3JCHCTBHS JIAaHHOTO MpPPUTAHTa Ha OpPraHU3M
yejgoBeKa?

2. Bompochl, BO3HUKAIOIINE B 3aBUCUMOCTH OT BHJa NPUMEHEHHOTO

OpPYXHSI U €r0 KOHCTPYKTUBHBIX 0coOeHHOCTel: [IpuunHeHo a1 moBpexaeHue,
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0OHapy>KEHHOE Y MOCTPAJABILIET0, BHICTPEIOM U3 Fa30BOT0 CTBOJIBHOTO OPYKHUS
WIM B pe3yldbTare HBaKyalldd KOMIIO3MIIMM M3 CPEACTBA CaMOOOOpPOHBI B
a’po3oipHON  ymakoBke? C  Kakoro paccrosHus ObUIO  OCYIIECTBIICHO
Bo3neiicTBue? M3 Kakoi MO/eNiM ra30BOT0 OPYKUSI IPUUUHEHBI MOBPEKICHUS?
Kakue ncnonp30Banuch narpoHsl (Ta3oBble, IIyMOBBIE, IPOOOBBIC, aTUITUYHBIE)?
OnHMM WIM HECKOJbKMMH BBICTpPEJIaMH TPOU3BEACHO BO3JIEHCTBUE Ha
yenoBeka? KakoBa mociieoBaTeibHOCTh TPUUMHEHUS TTOBpexkaeHU? MMenach
A TOperpaga  MexIy opyxkuemM u  nocrpagaBmuM?  Kakum - ObU10
B3aMMOPACIIONIOKEHHE Ta30BOT0 CPEICTBA CAMOOOOPOHBI M OCTPAIABIIETO?

3. Bompocsl obmiero xapakrepa: Mo Jin 00HapyKeHHbIE MTOBPEKICHHUS
OBITh TIONYYEHBI MPHU YKa3aHHBIX oOcTosiTenbcTBax? KakoBa TsKecTh Bpena
3I0pOBbIO, MPUYMHEHHOTO MocTpajaBimieMy? KakoBa CTeneHb aJIKOTOJIbHOTO
WM HAPKOTUYECKOTO OMbSHEHHS W BO3MOXXHOCTH BIWSHUS aJKOTOJS W/WIN
HApKOTUYECKUX BEUIECTB HA BBIPAKEHHOCTh BO3ACHCTBUS pa3Apa)Karollnux
BEIIECTB?

BaxxHbIM MOMEHTOM CyIeOHO-MEIUIIMHCKON JUAarHOCTUKU TOPaKEHUN
SIBIISIETCSL TO, YTO XapaKTepHas Uil MPUMEHEHUS HPPUTAHTOB CHUMIITOMATHKA
MOJKET Pa3BUBATHCS U MPHU MPUMEHEHUHU IPYTUX XUMHUCCKH aKTUBHBIX BEIIECTB
(KUCIIOTHI M LIEJIOYH, XUMUYECKUE KpacUTeNu, mapproMepHble CpeICcTBa U Ip.).
B cBsi3u ¢ yeM, OCHOBHBIM KPUTEPUEM TUATHOCTUKU MPUMEHEHUS! KOHKPETHOTO
UPpUTAHTA SIBISIETCS €ro OOHapyXeHHe Ha OOBEKTax-HOCUTENSIX IMpH
IPOBEACHUN XUMHUKO-TOKCUKOJIOTUYECKOTO UCCJIeIOBAHUS. JanHoe
UCCJIEIOBAaHUE  TMO3BOJSET  TaKKe  MACHTHUPUIUPOBATH  KOHKPETHBIM
MPUMEHEHHBI HMPPUTAHT, TMOCKOJBKY CHUMIITOMBI TOPAXKEHUS HE SIBISIOTCS
CHEeUPUIHBIMU I KOHKPETHOTO MppHUTaHTa. Ha XMMHKO-TOKCHKOJIOTHIECKOE
HCCJIEIOBAaHNE MOTYT OBITh MIPEICTABICHBI OOBEKTHI (IIEIMKOM WJIM UX YaCTH) U3
MecTa MPUMEHEHHs] UPPUTAHTOB — Ta30BbIE€ CPENICTBA CaMOOOOPOHBI, THUIIb3bI,
NaTPOHBI, MPEAMETbl OKpPYXKAIOIIe 00CTaHOBKHU, NMPOOBI C TOBEPXHOCTEH H
BO31yXa. M3bsAThIe OOBEKTHI M MPOOBI OMKHBI ObITH MPABUIIHLHO YIIAKOBAHKI (B

TEPMETUYHO 3AKPBITHI MOJMATUIICHOBBIM TMAKET, CTEKISHHBIM KOHTEUHEp).
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Takske, Ha UCCIIENOBAHUE MOYKHO HAIIPaBJISATh CMBIBBI C MOPAKEHHOTO KOKHOTO
MOKpOBa W BOJIOC YesioBeKa (MpU MOMOIUIM MapJIEBOTO TaMIOHA, OOWJIBHO
CMOYEHHOIO JTHJIOBBIM CIIMPTOM, KOTOPBIA TMocje 3abopa moMeniaercs B
TEPMETUYHO 3aKPBIBAIOIIYIOCS CTEKISHHYIO eMKOCTh). OtTb6op mpod ¢
3apakeHHBIX TTOBEPXHOCTEH OOBEKTOB (CTEHBI, MOJ, MOTOJIOK, MeOeb U JIp.) Ha
MECTE TPOUCIIECTBHSI MOXKET MPOU3BOAUTBHCS C MOMOUIbIO (parMeHTa
XJIOMYAaTOOyMaXHOM TKaHU pazMepaMu 3X3 CM I TJaJKUX TMOBEPXHOCTEH
(MOCPEACTBOM «CTHPAHMSI» BEUIECTBA C IOBEPXHOCTH IMPEAMETOB), pa3MEPAMHU
2020 nmma  IIEpOoXOBaThIX  MOBEPXHOCTEH  (IMOCPEIACTBOM  MPOBEICHUS
OKCIMIO3UIIUNA BHIOPAHHBIX YYaCTKOB, HAKPHITHIX TKAHBIO U TIOJUATHICHOM, B
teuenue 10-20 MuHYT), KOTOpBIE B JajbHeWlIeM I[enecoodpa3Ho B
MaKCUMaJbHO KOPOTKUM CPOK TPAHCIOPTUPOBATH [IJIsi MPOBEACHUS XHUMHUKO-
AaHAJIMTUYECKOTO UCCJIEAOBaHUS ISl YCTAHOBJEHHS KOHKPETHOTO BHJA
UPPUTAHTA, MOCKOJIbKY CTOMKOCTh CIIUPTOBBIX PACTBOPOB UPPUTAHTOB 3aBUCUT
oT MHOTHUX (akropoB. [IpoBenenue uccieqoBaHus HA 5 CyTKHM U OoJiee yxe
MOKET JIaTh OTPHUIATENbHBINA pe3yabTar. [IpoOsl Bo3Myxa BOSMOXHO H3bIMATh C
MOMOIIBIO OYTBUIKH, TOJIHOCTBIO 3arlOJJHEHHOW HACBHIIIEHHBIM PacTBOPOM
MOBAapEHHOW COJM TIOCPEACTBOM 3aMEIIEHUsI BBUIMBAEMOW BOJBI TMPOOOI
BO3/lyxa. B kauecTBe BapuaHTa ONpEACIICHUS] HAJTUYUSI UPPUTAHTA HA OACKAE U
KOXKHBIX TTOKPOBaxX OMUCAHO MPUMEHEHUE CTIEIUAIbHBIX WHIUKATOPHBIX TPYOOK,
HaIlOJIHEHHBIX KBApILIEBBIM IECKOM — MOCPEICTBOM IPOKAUYMBAHUS HACOCOM
BO3[yXa uepe3 uHAuKartopHyto Tpyoky [B.B. Konkyrun, B.Jl. Mcakos,
JILA. babaxansis, JI.A. Myxkosckuii, 2001; H.K. ®upcosa, 2010].
dopMynupoBKa CyneOHO-MEIUIIMHCKAX BBIBOJIOB O (pakTe MOIydeHUS
MOPAXKEHUM 32 CUET BO3JACUCTBUA PaA3APANKAIOIMIUX BEIIECTB TOJBKO IIO
MMEIOLICHCA KIMHUYECKOW KapTUHE METONOJOTMYECKHM HEeBepHO. He momiexur
COMHEHMIO, YTO aHAMHECTUYECKHE JIaHHbIE, KOTOpbIE OTpaXaroT (HaKT
NPUMEHEHUsI B OTHOIICHUM YEJIOBEKAa ra30BbIX CPEICTB CaMOOOOPOHBI, UMEIOT
BaXKHO€ 3HaueHwe. OJIHAKO, BO3MOXHBI CJIy4ad YMBIIUIEHHOTO MCKaXXEHUS

OOCTOATENBCTB MPOUCHIECTBUS U COOOIIEHUE 3aBENOMO JIOKHON HMH(POpMAIUU
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no (hakTy HUCIOJNb30BaHUSI JAHHBIX cpeAcTB. Ha 3ToM OCHOBaHHWM, TJIaBHBIM
KpuTepueM uisi GOpMYIUPOBKU BBIBOAA O (paKTe MPUMEHEHHUS pa3ipa)karoliux
BEIIECTB, BXOMAIIMX B COCTaB KOMITO3UIIMM Ta30BBIX CPEIICTB CaMOOOOPOHHI,
ClelyeT CYyuTaTh OOHAPYKEHUE UPPUTAHTOB MPU XUMHUKO-TOKCHUKOJIOTUYECKOM
WCCJIEIOBAaHNHN, KOTOPOE IMO3BOJISIET HE TOJBKO YCTAHOBUTH (DAKT BO3IEHCTBUS
UPPUTAHTA, HO ¥ HICHTU(PUITUPOBATH KOHKPETHBIA XUMUYCCKHUIA areHT.

AHanu3 muTepaTypHbIX JaHHBIX MO3BOJWI YCTAaHOBUTH, YTO BemecTBo CR
SBISICTCS. HAaWMMEHEE WCCJICAOBAHHBIM W3 BCEH TPYIIBI pa3penieHHbIX K
npuMeHeHnto B Poccuiickori @Penepauuu HUPpUTAHTOB. B OTHOIIEHWH €r0
OTCYTCTBYIOT CBEACHHUS O CIIOCOOHOCTHM K JUIMTEIHHOW COXPaHSIEMOCTH Ha
o0beKkTax Okpykaromieil cpenbl. COOTBETCTBEHHO, HE YCTAHOBJICH BPEMEHHOM
WHTEpBaJI, B TeueHrue koToporo BemiectBo CR ompenensercs Ha o0ObeKTax MpH
MOMOIIM XUMHUKO-TOKCHUKOJIOTUYECKOTO HCCJIEIOBaHUSA, HE U3BECTHA €ro
nopakaroias CHocOOHOCTh IOCJIE HaXOXKIACHUS B OKpYyXKawollel cpexe
(BropuuHas OMONOrHYeCcKasi aKTHBHOCTD), OTCYTCTBYIOT IOCTOBEPHBIC JTAHHBIC O
CTENIEHU BBIPAKEHHOCTHU TMOpakarolero aeicteus BemiectBa CR, oTCyTCTBYIOT
YETKUE  KPUTEpUH  CYJeOHO-MEIULMHCKOM  JAMAarHOCTUKH  TOpPaXKEHUH,
BO3HUKIIIUX B PE3YyJIbTATE €r0 BO3ACHCTBHS, OTCYTCTBYIOT JAHHBIE O KOJTUYECTBE
CIy4aeB IMOpPaXEHUs B  pPE3yibTaTe€ BO3JICUCTBUSA Ta30BBIX  CPEJICTB
caMOOOOPOHBI, HA OCHOBAHUU KOTOPBIX BO3MOYKHO IMPOBECTU CPABHEHUE C PaHee
MOJIYYCHHBIMA ~ JIaHHBIMA B OTHOIIEHWW  JPYruxX  BemecTB.  Bce
BBIIIENIEPEYUCIICHHBIE 00CTOATENIbCTBA MOATBEPAUIN O0OCHOBAHHOCTh BBIOOpA

TEMbI HACTOAIICTO JUCCEPTATUOHHOI'O UCCICI0OBAaHMA.
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IJTABA 2
OBBEKTHI U METOJbI UCCJIEAOBAHUA

2.1. O0mas XxapaKTeprucTUKA 00bEKTOB UCCJIe0BAHUS

JKCNePTHbIE 3aKJII0YECHUSA

Jist  pemieHuss TOCTaBIEHHOM 3aayud  ObUI  MPOBEAEH  aHaIM3
674 sxcniepTHBIX 3aKIIOYEHUM, BBIMOJHEHHBIX 3a nepuoa ¢ 1999 . mo 2010 . B
CiIy4asix TOJIy4eHHS MOPaKeHUW MOCTPAJaBIIMMHU TPU BO3IACHCTBUU Ta30BbIX
cpenctB camooOopoHbl. Marepuan u3ydeH B apxuBe CII6 I'BY3 «bropo
CyneOHO-MEIUIIMHCKON IKCIIEPTH3BI.

JKCIepUMEHTAJIbHbIE dKUBOTHbIE

Marepuanom sl SKCHEPUMEHTAIBHBIX HCCIEIOBAHUN  MMOCITYXUIU
42 nonoBo3penbix Kposrka nopoasl «lluammumiay oboero momna, maccoi 2400-
3400 r.

Muenu

B kauecTBe OOBEKTOB-MUIIIEHEH HCIOIB30BAIM OJHOCIIONHBIE TKAHEBbIE
MUIIICHN, W3TOTOBJICHHBIX M3 OEJIOro XJIOM4aroOyMaskKHOTO Marepuaia, KpyIioi
dopmbl, quamerpoM 12 cMm, B komuectBe 121 mryku — 105 mist uccrnemoBaHust

COXPaHSIEMOCTH U 16 U1 MCcle0BaHus OMOJIOIHYECKOM aKTHBHOCTH (PHCYHOK 6).

Pucynok 6. M300pakeHne TKaHEBOW MUIIICHH.
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Penentypsl

N3rorosienue perentyp MpoOBOAMIA B BEHTUIMPYEMOM OOKce, 00beMOM
10 m°, ycranoBmennom B saGoparopuu Tokcmkonornn ®IBYH «MHcTHTYT
tokcukonoruny ®MBA Poccun, Cankr-IleTepOypr.

JIJis MOCTMKEHUST TTOCTABJICHHBIX 33/1a4 ObUTH TIPOBEACHBI MCCIICIOBAHUS
Ha DKCIEPUMEHTAJIBHBIX JKUBOTHBIX MO HM3YYCHHIO KIMHHUKO-MOP(]OIOTHUECKOi
KapTUHBI nopaxeHus: BemecTBoOM CR, IIUTENBHOCTH COXpPAaHEHUS JAHHOTO
UPPUTAHTA B OTKPHITOM W T€PMETUYHOM BHUJE, €r0 MOCIEAYIONIEH BTOPUYHOMN
OMOJIOrMYECKON aKTUBHOCTH. B KauecTBe 00bEKTOB MCCIIEI0OBAHUS UCIIOJIb30BAIH
JIBE pELENTYphl, coaepxaline BemectBo CR B pa3inyHbIX KOHUEHTPALHSIX.

XapakTeprucTuka 00bEKTOB UCCIIEOBAHUS PELETITYP:

1. Peuentypa, conepxammas 0,1% pactBop BemectBa CR, u B kKayecTBe
pactBoputenss — 25% odTaHonm (JUIE MUHMMH3AIMA COYETAHHOTO JEUCTBUS
JIPYTUX OPraHUYECKUX PacTBOPUTETIEH ).

[TpoBoamiin U3ydeHHUEe KIMHUKO-MOPGHOIOTHYECKON KapTUHBI MOPaKCHUH
ma3 BemectBoM CR  mpu  HMHCTWIISIIMM  HA  CIM3UCTBIE  OOOJIOUKH
JKCIEPUMEHTAJIBHBIX JKUBOTHBIX M B JIETKHE NPU HWHTAISLIAOHHOM ITyTH
MOCTYIJICHUS [METOAMYECKUE yKa3zaHus «Meauko-OMOIOTrHYecKUe U XUMHKO-
aHATMTHYECKUE UCTIBITAHUS 0€30MacHOCTH U 3(()EKTUBHOCTH Ta30BOTO OPYKHUS
CaMOOOOpOHBI», YTBEPXKJICHBI U BBeJEHHBI B JeiicTBUe [lepBhiM 3amecTutenem
Munuctpa 3apaBooxpanenus Poccutickoit deneparum 23 nexabps 1998 r.].

2. Kunakas perentypa, cogepxarias 0,5% u 1,0% pactBop BemectBa CR,
U B Ka4E€CTBE PACTBOPUTENS — a0COMOTU3UPOBAHHBIN N30IPOIUIIOBBIA CIIUPT.

[IpoBoaniin  u3ydyeHWE CPOKOB coxpaHsiemMocTu BemiectBa CR  Ha
00BEKTax-HOCUTEISIX  [«MeToauka  BBIOJHEHHS  M3MEPEHHs  MacCOBOM
KOHLICHTPaLUH OPTOXJIOPOCH3WIHICHMAIOHOUHUTPHIIA (CS),
xjaopaneropenona (CN), mubenzokcazenuna (CR),  KarcauimHOUIOB,
Mopdonuaa nenaproHoBoi kuciotel (MIIK) B cnupToBOM pacTBOpe METOI0M
BBICOKOA(D(DEKTUBHOM KUIKOCTHOU Xpomarorpaduu. MeTonuyeckue yKazaHHs

o MeETogaM KOHTPOJIA», YTBCPXKIACHLBI M BBCIACHLI B ,Z[GﬁCTBPIC I maBHBIM
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roCyJapCTBEHHbIM CAHUTAPHBIM BPAuOM IO OOCITY)KMBAaE€MbIM OpraHU3alUsIM U
00ciTy:kuBaeMbIM Tepputopusim 23 nexadbpst 2008 r.].

3. Penenrtypa, mpuroToBIeHHAs MOCPEACTBOM 3aMadyMBaHUS TKAHEBBIX
MUILICEHEN C HAHECEHHBIM Ha HUX BemecTBOM CR pa3nuuHbIX CPOKOB XpaHEHUS
B 30 mum 25% »oTaHONa, C MOCIEAYIOMUM Pa3BEACHUEM TUCTUIUTMPOBAHHOM
Bofo 10 mnomydeHus 10%  BOOHO-CIMPTOBOIO  pacTBOpa;  MaccoBast
KoHIleHTpanus BemiecTBa CR Obl1a paznuyHo.

[Ipon3BogMIM OLIEHKY BTOPUYHOIO ITOPAXKAKOLIErO JCHMCTBUS BELICCTBA
CR Ha cimusucteie 000104KkH a3 mo «Metomguke Ne 1.

OO11ast XapaKTepUCTUKa METOI0B UCCIIEJOBAHMUSI.

[Ipy mpoBeAeHUM HKCIEPUMEHTOB OBUIM HCIOJIB30BAHBI  CIIEIYIOIINE
METObl WCCJICIOBAHMS: AHAJIMTUYECKUN, BBICOKOI(D(EKTUBHAS KUIKOCTHAsS
xpomarorpapusi  (BOXX), skcnepuMeHTaNbHBIN,  U3y4eHHE  KIMHHUKO-
MOp(oIOrMUecKkoil  KapTUHBI  TMOpaKEHUH  IvIa3, METOJUKa  CTaTH4eCKOM
WHTAJSILIMOHHON 3aTPaBKM — HM3y4eHHUE MOP(OIOTUYECKON KapTHUHBI MOpPaKEHUIN
JIETKUX, OIICHKA BTOPUYHON OMOJIOTUYECKON aKTUBHOCTH, TUICTOMOP(OIOTUIECKUI
METO]I, CTaTUCTUYECKast 00pabOTKa MOTYUYEHHBIX Pe3ybTaTOB.

Bcero: uccnenoBano 674 skcrnepTHBIX 3aKimoueHus 3a nepuon ¢ 1999 r. mo
2010 r, BBIMOJHEHHBIE MO CIy4asiM TMOPAKEHHUS Ta30BbIMH CPEIACTBAMHU
caMm0000poHbI; 121 o0bekT-MumeHb (105 1 uccnenoBaHus COXPAHAEMOCTH |
16 nma wWcclenoBaHWS BTOPUYHOM  OMOJIOTMYECKOW  akTMBHOCTH), 436
BBINIOJIHEHHBIX HCCIIEJOBAHUI METOJOM BBICOKOA((EKTUBHOM KHJIKOCTHOM
xpomarorpadpuu (420 mpu  HCCIACIOBAHMM  COXpaHseMOcTdH, 16 mpu
HUCCIEeI0BaHUU BTOPUYHOM OHMOJIOTMYECKOHN AKTHBHOCTH),
36 3KCIIepUMEHTANIBHBIX TMOpaXkeHui a3 (16 mpH HUCCIeIOBaHUN KIMHHKO-
Mopdonorndeckoir KapTuabl M 20 MpH OIEHKE BTOPUYHOM OHMOJOTHYECKOM
AKTUBHOCTH), 6 AKCIIEPUMEHTATILHBIX MOPaKEHU I JIETKHUX,
288 rucTosorMuecKux TMpenaparoB Iva3 MOPAXKEHHBIX >KUBOTHBIX (@ Takxke
288 KOHTPONBHBIX HcclenoBaHuil), 120 THCTONIOTHYECKUX MPEenaparoB JETKUX

MOPAKCHHBIX JKUBOTHBIX.
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2.2. JKcnepruMeHTAIbHbIE JKUBOTHBIE: BHIOOP, COIepP:KAHME H

HCIIOJIB30BaHUC

JIist mpoBeieHUsl SKCIIEPUMEHTOB KMBOTHBIE MOCTYyNAIM U3 MUTOMHHUKA
PAMH «PanmonoBo» (JIeHuHrpajackas o01acTh), COJAEPKATUCh B YCIOBHUSIX
BUBapHsl, pacnojoxeHHoro Ha 6aze ®I'BYH «MuctutyT Tokcukonorun»y ®MBA
Poccun (Cankr-IletepOypr) W BUBapusi HpH SKCIEPUMEHTAIBHOM KIMHHKE
OI'BOY BIIO «Boenno-menunuuckass akajgemuss umenu C.M. Kuposay
Muno6opons! Poccun (Cankr-ITeTepOypr) Ha cTaHAAPTHOM pallMOHE MATAHUS.
OH BkiIOYand B ce0sl CTaHJIAPTHBIN TPaHYJIUPOBAHHBIA KOPM, KOTOPBIM JaBaJIud
#UBOTHBIM 1 pa3 B cytku ¢ 11.00 mo 12.00 uwacoB [A.U. KopGakosa, 1970;
«CaHuTapHble TMpaBWia IO YCTPOMCTBY, OOOPYIOBAaHUIO M COACPKAHUIO
AKCIIEPUMEHTATLHO-ONOIOTHYECKUX KJIMHUK (BUBapuUEB)», 1973;
W.I1. 3anaguiok, B.W. 3ananuiok u np., 1983].

JIMMTeNbHOCTD KapaHTUHA JIJIsl KPOJIMKOB COCTaBisuia 21 CyTKH, B TEUCHUE
KOTOPBIX MPOBOJUJICA €XKEAHEBHBIM OCMOTpP >KMBOTHBIX (OLICHMBAJIOCH OOIIee
COCTOSIHUE U TIOBEACHUE), JBAXK/bI B JICHh — HAOMIONCHUE B KJIETKaX (HaJIMYHE
3abosneBanuii). B Xoje KkapaHTMHAa JKUBOTHBIE, HE COOTBETCTBYIOIIHE
CTaHJAPTHBIM KpUTEpHUsIM (TTOKa3aTessiM OMOIOTUYECKON HOPMBI), HCKITIOYAIAChH
U3 ydacTusi B OJKcrnepumente. llepen HauamoMm HCCIIEIOBAHUM KUBOTHBIE,
OTBEYAIOIME KPUTEPHUSM BKJIIOUCHHS] B JKCIEPUMEHT, pPACTIPEACIUINCh Ha
TPYNIBI C TIOMOIIBIO METOAA PAaHIOMH3AINH; KUBOTHBIC, HE COOTBETCTBYIOIINE
KpUTEepUsiM, OBbUIM HUCKJIIOYEHBI W3 UCCJIEAOBaHUS B TEUEHHUE KapaHTUHA
[T.b. Kurenp, A.B. Xapabamxkaubsd, FHO.I. HoBomepxkuna, B.A. JlymkuHa,
1981].

N3 42 kponukoB nopoas! «unmmmiay, Bo3pact 9-10 Henens:

- 16 xpomukoB Maccoi 2400-3300 r wucnosb30BaIM IS U3YHECHUS

KJIMHUKO-MOP(}OJIOTrMYE€CKOM KAPTUHBI MOPAXKEHU 17133,
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- 6 xponmukoB wmaccor 2500-3200 r© uCHONB30BAIMA ISl U3YUYCHUS
MOP(OJIOTUYECKON KApPTUHBI TOPAKEHUH JIETKUX;

- 20 xpomukoB Maccoir 3000-3400 r wucnonb3oBadM ISl OLIEHKHU
BTOPUYHOM OMOJIOTMYECKOM aKTUBHOCTH UPPUTAHTA.

OKCIIEpUMEHTHl TPOBOJWIA B OCEHHE-3uMHUN mepuon. Kietku c
KUBOTHBIMHM pPAaclojiiaraiich B OTAEIbHOM moMenleHnH. (CBETOBOW peXUM:
12 yacoB — cBet, 12 yacoB — TemHoTa. Temmeparypa Bo3Ayxa B NOMEIIECHUU
nojiepkuBanacek B npenenax 18-23°C, oTHOcUTeNbHAS BIaKHOCTH Bo3ayxa S0-
75%. Bce Manunynsiuuu (B3BEIIMBAHHUE, SKCIIEPUMEHTANbHBIE HCCIEI0BAHMUS,
HapKoTH3anwms, 3BTaHaszusa (3a6oii) ocymecTtBisum ¢ 9.00 mo 12.00 wacoB c
COONIOZICHHEM CYIIECTBYIOIIMX HOPM OOpalleHHus C 3KCIEepUMEHTAIbHBIMU
*uBOTHbIMH  [«[IpaBuna  mpoBemeHuss  pabOT € HMCIOJIB30BaHUEM
IKCIIEPUMEHTAIbHBIX KMBOTHBIX», YTBEP)KEHBl TMpHKa3oM MUHUCTEpCTBA
snpaBooxpanenust CCCP ot 12.08.1977 r. Ne 755 «O mepax mo nanbHeuemy
COBEPILIEHCTBOBAHUIO OPraHU3allMOHHBIX (OpM paboThl C MCIOJIB30BAHUEM
IKCTICPUMEHTAIBHBIX JKUBOTHBIX].

[lepen  mpoBeneHHWEM  3BTaHA3WM  OCYUIECTBISUIM  HApPKOTU3AIUIO
BBeZeHHeM | mul nporiepuaona v 1 Myl poMerapa WM HPOBOIWINA 3()UPHYIO
aHEeCTE3UI0 (IUATHIIOBBIN 3(uUp). DBTaHA3HUIO OCYIIECTBIISIIN IyTEM MPOBEICHUS

BO3JIYIITHOM MO0 Yepe3 BEHY YIITHON PaKOBUHBI.

2.3. AHAJIUTHYECKHUI MeTO U3yUEeHHUS CIyUaeB MOPaKeHUs

ra3oBbIMHU CPeACTBAMHU CAMOOOOPOHBI

IIpn npoBeneHuMM aHanm3a OSKCHEPTHBIX 3aKIIOYEHUH, COIEPKALIUX
uHpopManuio, (QukcHpyrolyro (akT NPUMEHEHUs Ta30BbIX  CPEICTB
caMOOOOPOHBI, BRIMOMHEHHBIX 3a mepuoa ¢ 1999 r. mo 2010 . B CII6 I'bBY3

«bropo cyne6HO-MEAMIIMHCKOM SKCHEPTU3b», AN U3yuyeHUs OCOOCHHOCTEH
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HOpa)keHHsI OBLIM COCTaBJIEHBI CIEIHAIBLHO pa3paboTaHHbIE KapThl, CBEICHHS B
KOTOPBIE 3aHOCUJIUCH B CIEAYIOIINE Pa3/eIibl:

- 7IaTa ¥ BpeMsl IPOUCIIIECTBUS;

- TIOJ ¥ BO3PACT MOTEPIEBILETO;

- CPOK OOpalieHust 38 METUIITHCKON TTIOMOIIIBIO;

- HAMMEHOBAHUE JI€YCOHO-TIPOPUITAKTUUECKOTO YUPEKICHUS;

- ’asI00bl, IPEABSABISIEMbIE IIPH MOCTYIICHUH;

- TaHHBIE OOBEKTUBHOTO OCMOTPA;

- cofiepKaHne OKa3aHHOW MEIUITMHCKOM TOMOIIIH;

- CPOKH JICUCHUS;

- BHJ TOpaXeHUs (M30JMPOBaHHBIC, KOMOMHUPOBAaHHBIE C JPYTHMH
HNOBPEXIAIOMMMU  (aKTOpaMu) TMpH  HPUMEHEHHUM Ta30BbIX  CPEACTB
caMOOOOPOHBI;

- pe3yabTaThl KOHCYJIBTALUN CIIEUATHUCTOB;

- IPUMEHEHHbIE pa3/Ipakalollre BEIIeCTBa;

- CTENEeHb TSHKECTH Bpela, NPUYMHEHHOTO 3lI0POBBIO 4EJIOBEKa B
pe3ynbTare MPUMEHEHHUS T'a30BbIX CPEICTB CAMOOOOPOHBI.

- JIONOJHUTENIbHBIE pa3lesibl, colaepkamme B cebe uHpOopMaLHIO
YTOUHSIONIETO XapakTepa (MECTO W Iellb NPUMEHEHHUS Ta30BBIX CPEICTB

CaMOOOOPOHBI).

2.4. MeTtoguka u3y4eHusi KIMHUKO-MOP(}OJI0TrniecKoi KAPTUHBI

NMOopaKeHu i I1a3 IKCNEPUMEHTAJBLHBIX )KMBOTHBIX BeliecTBoM CR

Mecto mpoBeneHust mcciaenoBanusi — nadboparopust Ne 2 (;raGoparopust
tokcukosorun) ®I'BYH «Uuctutyr Tokcukonorum» ®MBA Poccum, CaHKT-

[TerepOypr.
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Ouenka mnopaxatouiero aeiictBusi BemecrBa CR Ha oOonouku 11a3
AKCIIEPUMEHTAJIbHBIX JKMBOTHBIX OblIa TIPOBEJEHA B COOTBETCTBHM C
«MeTtonnkou Ne 1»,

Jst bukcauu KPOJIUKOB M CIIOJIb30BAJIU CrielaJIbHbIe
MOOWMJIM3AIIMOHHBIC CTAHKH, MPEACTABIAIONME CO00W smuK (OOKC), M3HYTPH
BBICTJIAHHBI MSTKAM MaTepuajioM, C OKPYIJIOM MPOpEe3bI0 PEryaupyeMoro
nuameTpa Ha mepenHed crenke. Kponuk momemiancs BHyTph fiiuka. [010By
KpoJIMKa TIpH (DUKCAIMK BHIBOJIUJIN HAPYXKYy, TYJOBHUIIE C KOHEYHOCTAMH TIPH
TOM pacIoJiarajioch BHYTPH, YTO MPEJOTBPAILIATIO CONPOTUBIIEHUE >KMBOTHOTO

IPY POBENICHUH UCCIIEIOBaHMSI (PUCYHOK 7).

A

Pucynok 7. Cxema (ukcary Kpojauka ¢ TOMOIIbI0 UMMOOUIN3aHOHHOTO
CTaHKa.

[Ipu 0¢TaTbMOIIOTHYECKOM OCMOTPE PETUCTPUPOBAIU  CIEAYIOIINE
napameTpbl: Onedapocnasm, ciae30TeueHue, TUMEePEeMUs KOHBIOHKTHBBI, OTEK
BEK, MPU3HAKH OPraHUYECKOrO MOBPEXKIACHUS POTOBUIIbI, CPOK KyNHUPOBAHUS
CUMIITOMOB, a TakKXe OIICHWBAJIU CBETOOOS3HH M KOpPHEATbHBIM pedrexc —
HaJlMuyue U BBIPAKEHHOCTh.  OIEHKYy  TEpEeYUCIICHHBIX  IapaMeTpoOB

ocymectsisiiy Ha 1, 5, 10, 30, 60 munyTax; Ha 1, 2, 3-14 cyTku.
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Hanuume u anurenbHOCTh OnedapocnasMa OLEHMBAIM TOCPEACTBOM
PErUCTPUPOBAHUSL MPOJOJIKUTEIBHOCTH COKPAILEHUS KpPYTOBBIX MBI B
CEeKyHJIax [0 CIEAYIOIIUM KpHUTEpUsM: cIaboBbIpakeHHBIN Onedapocnazm
(MpOAOKATEIBHOCTh A0 1 MHHYTBHI), YMEpeHHbIH (oT 1 10 3 MHUHYT),
BBIpaKEHHEIN (Oosiee 3 MUHYT).

BbIpakeHHOCTh CJI€30TE€UEHHUs] OLIEHUBAIM MOCPEICTBOM PErHCTpalluU
MHTEHCUBHOCTA CMauMBaHUs (GUIBTPOBAIBHOM OyMarm MoaupuIHUpOBAHHBIM
meTtogoM CenMBaHOBOM ISl KPOJUKOB (IO KOJMYECTBY CMOUEHHBIX CIIE30M
KBapaToB (DUIBTPOBAIBHON Oymard pasMepoM | cM’, KOTopas MOXHOCHIACH K
BHYTpEHHEMY Y@y TIJla3a M yAepkajachb 1O MOJHOTO CMadUBaHHs, 3aTeM
IPOU3BOAMIICS TMOJICUET KOJMYECTBA KBaJgparoB, CMOYEHHBIX B TEUYEHUE
5wmunyt).  OueHKy  NpPOM3BOAWIM 1O  CICAYIOIIMM  KPUTCPHUSM:
c1aboOBBIpAKEHHOE CIIe30TeUYeHHE (M0 5 KBagparoB), yMmMepeHHoe (OT 5 1o
10 kBaaparoB) uiau BeipaxkeHHoe (0osee 10 kBaaparoB).

Ouenky nopaxaroiero aerictsus BemectBa CR Ha ciu3ucTbie 000104KH
a3 MpPOBOAWIM TI0 OanbHOW cucTreMe, TmpemiokeHHon A.Majda wu
K. Chrusaielska [A.W. Hayes, 2001], ucxonas u3 BBIPaKCHHOCTH THIICPEMHHU
KOHBIOHKTHUBBI 1 OTEKa BEK.

BripakeHHOCTh THUNEPEMHH KOHBIOHKTHBBI OIICHUBAJIU BU3YaJIbHO B
Oamax: 1 6amn — cnabas (cocynbl HHBEITUPOBAHBI, PO30Basi OKpacka), 2 6amia —
yMEpEHHO-BbIpaKeHHas (PO30BO-KpacHasi OKpacka, OTAEIbHbIE COCYAbl TPYAHO
paznuuuMbl), 3 Oajia — BeIpakeHHas (KpacHasi okpacka, ryookoe nuddysHoe
MOKPACHEHHE).

BrIpakeHHOCTh OT€Ka BEK OIICHMBAJIM BH3yalbHO B Oasumax: 1 Gamm —
cnalwlii (He3HAUMTENbHAS TPUITYXJIOCTh), 2 0amma — yMepeHHO-BhIpaKCHHBIN
(BbIpaXkeHHAsT MPUIYXJIOCTh C YAaCTHYHBIM IEPEXOJOM Ha BEKH, YaCTHYHBIM
BBIBOpAYMBAaHUEM BeK), 3 Oaiia — BBIPAXEHHBIM (MPUIYXJIOCTh HA BEKaxX C
YaCTUYHBIM UX MEPEKPHITUEM, TT1a3 3aKPbIT HATIOJOBUHY U OoJiee).

Hanuune ~ mopaxkeHus  pOTOBULBI  ONpPENEISUIA  TIOCPEACTBOM

dmroopecuenHoBoro Tecta. OcyiecTBisuin nHCTHILMpoBanue 0,5% pactBopa
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droopeciienHa B KOHBIOHKTHBAJIBHYIO MOJOCTh: MOPAKEHHBIE YUYACTKUA CTOMKO
POKPAIIMBAIUCh KpacuTejaeM (3eJIeHOe OKpallMBaHHUE), C HEMOBPEKICHHON
TKaHHM KpacuTeJb JIETKO CMbIBaJicA. VccienoBanue MpoBOIUIN B OTPAKEHHOM U
MIPOXOISIIIIEM CBETE B BUIUMOM 30HE CBETOBOTO criekTpa. OIeHHBaIN HAJIHYWE U
BBIPAKEHHOCTD MTOPAKEHUS POTOBUIIBI.

CBeTOo00S3Hb OMPENESISUI BU3yaJdbHO MO PEAKIMH IJ1a3 XKUBOTHOTO Ha
CBETOBOM pa3paKUTENIb: HaJIW4YUe CBETOOOS3HU («+») WM OTCYTCTBHE
CBETOOOSI3HH («-»).

OreHKy KOpHeaTbHOTO peduiekca MPOBOIWIH MPH KAaCAaHUH MMOBEPXHOCTH
POTOBUIIBI MEXaHUYECKUM pasApakuTereM (KampoHOBas HHUTH): HAIAYUE
peduekca («+») wiu oTCyTCTBHE pediekca («-»).

Cpox KyNnmupOBaHUS CHUMIITOMOB PETHCTPHPOBAIM B YacaX M CyTKaxX OT

MOMCHTA HadaJia SKCIICPUMCHTA.

2.5. MeToguKa cTaTHYEeCKOH MHTAJISIIIUOHHOM 3aTPaABKHU
(u3yuyeHue MOP(POJIOrHYECKOM KAPTUHBI MOPAKEHUH JIETKHX

IKCIMEPUMEHTAJIbHBIX ’)KUBOTHBIX BeliecTBOM CR)

Mecto npoBenenuss — aboparopust Ne 8 (;aboparopusi TOKCHKOJIOIHH)
OI'BYH «uctutyT Tokcukonorun» ®MBA Poccuu, Cankr-IlerepOypr.

Ouenky mnopaxaromiero gAeiictBusi BemectBa CR Ha  jerkue
HKCMIEPUMEHTAIBHBIX JKMBOTHBIX MPOBOAWIM Ha 3JIOPOBBIX KPOJIUKAX MOPOJIbI
«Illyammmay B KOMMYECTBE 6 0C00€. DKCIEPUMEHTHI OCYIICCTBISLIA B
3aTpaBOYHOM OOKCe, U3rOTOBICHHOM IO THUIy 3aTPaBOYHOM  Kamepbl
b.A. Kypnsuaackoro oosemom 0,7 M. JKHBOTHBIE MOMEINANNCH B Kamepy 0Oe3
dbukcanuu B uMMoOuu3anuonubix crankax [A.U. Kopbakora, 1970].

HUcneiTanuss mpoBoauid B mnomenieHuu ¢ Ttemmeparypoi 18-20°C u
BIIAKHOCTHIO Bo3ayxa 70-75%.

B xone ucnbitanus B kamepe Obu10 pacnsiieHo 60 mr BemjectBa CR.
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Kponuku Haxoguauck TaM noouepeaHo B Tedenue 4, 7 u 10 munyt (mo 2
KUBOTHBIX Ha Ka)IbIH MPOMEKYTOK BpeMeHH). [locime kaxmoii cMeHbI KpoJuKa

KOHIOCHTpAIWKO BOCCTAaHABIMBAJIN J1O IICPBOHAYAIIBHOT'O YPOBHA.

2.6. MeTonuka onpeaejieHus coaep:kanus Bemecrsa CR

HA 00bEKTAX-HOCHUTEJISAX

Mectom mnpoBeneHusi uccieAoBaHus Oblia  jaboparopust Ne 8
(maboparopusi xuMuKo-TOKcHKoorndeckor nuardoctukun) ®I'BYH «MHCTHTYT
tokcukonoruny MBA Poccun, Cankr-IleTepOypr.

B kauectBe OOBEKTOB HCCIEIOBAHUS [JIMTEIBHOCTH COXpPAHEHUS
(coxpansiemocTtn) BemiectBa CR  Hcnonb30Baiu  OJHOCIONHBIE TKAaHEBBIC
MUIIEHHU, U3TOTOBJICHHBIE U3 OEJIOro XJ0m4aToO0yMa)XHOTO Marepuala, Kpyrioi
dbopmbl, muamerpom 12 cm (B KadecTBE MMHUTATOPOB OACKbl). s
UCCIIeIOBaHUs ObUIO BEIOPAHO MCXOAHOE KoMnyecTBO BemiecTBa — 5 1 10 mr. Ha
KQKJIy}0O MUILIIEHb HAHOCWJIHM pacTBOp BemecTtBa CR B M30MpONMIOBOM CHUPTE
pasznuusbix KoHIeHTpauui (0,5% u 1,0%) n3 pacuera 1 mu pactBopa Ha OJHY
TKaHEBYIO0 MUIIEHB. [locie Yero nojJoBMHY MHILIEHEN OCTAaBIISIM HA XPAHCHUE B
OTKPBITOM BHJI€ Ha CTEKJIIHHBIX KIOBETaX — «OTKPBITBI» CIOCOO XpaHEHWUS,
JPYTYIO0 3aKJIajbIBaId B T€PMETUYCCKH 3aKPBIThIC IKCUKATOPhI (PHCYHOK 8) —
«3aKpBITBIN» crioco0 XpaHeHus. KioBeThl M SKCMKATOPhI MOMENIAIA Ha XpAHEHHE
B CIEAYIOIIHUX YCIOBHSX: 3aKPbITOE€ MOMELIEHUE, MOANEPKaHUE MOCTOSHHOM
temriepatypsl 18-23°C u BnaxxHoctu Bo3ayxa 70-85% B yCIOBUSAX CMEIIAHHOTO

OCBEIICHHUS.



Pucynok 8. Dxcukarop naisi XpaHeHUs OOBEKTOB-

MHILEHEN B 3aKPBITOM BHUJIE.

KoHTponbHbIE BpeMEHHBIE TOUKH ONpeeeHus: koinyecTna Bemectsa CR
OBLIIM OTpE/eNIeHbl CIEAYIONIMM 00pa3oM: B MOMEHT Hayaja 3KCIepUMEHTa U
nanee kaxapble 30 CyTOK Ha TMPOTSEHHUM BCETO CpOKa MCCIEIOBaHUS
(600 cyrok). MnenTudukarus ¥ KoIMYeCTBEHHOE omnpeneneHue BeniectBa CR
npoBoAwiock mnpu nomomm  Mmetoga BOXX ¢ yneTpadmoneroBhiM
JNETEKTUPOBAaHUEM B COOTBETCTBUM ¢ «Metoaukoit Ne 2», moszBosstoen
OTIpeNeTsTh MacCOBYIO KOHILIeHTpaluio BemecTBa CR B BBHITSDKKAaxX B JuamazoHe
koHueHTpauuii 0,001-1,0 /oM.

VYcnoBus xpoMmarorpadupoBaHus: KUAKOCTHON Xxpomarorpad «Beckmany,
System GOLD c¢ mnporpamMMHbIM oOOecrieueHHEM B KOMIUIEKTE; KOJIOHKa
xpomarorpadguueckast (mmmHa 25 cMm, BHyTpeHHHH guametrp 4,6 MM),

3armosHeHHas — copbeHTom  Separon  C-16 (7  MKM);  AETEKTOp  —
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yABTPAQHUONETOBBIA € TEPEeMEHHOM JJIMHOW BOJHBI W BO3MOXKHOCTBIO
CKaHHPOBAHUS; AMOCHT — MeTaHod-Boga (70:30); ckopocTh moToka 1 mir/muH;
JETeKIUsl OCyllecTBsiack mpu anuHe BoiHbl 230 u 280 HM; o0beM
aHanu3upyemMon mpoosl 10 MkJ1; Bpems yaepskanus s Beniectsa CR — 9,0 muH.

Nnentudukamuio BemectBa CR  ocymiecTBisiiim 1o Xapakrepy
yABTPA(HUOIECTOBOTO CHEKTpa W BPEMEHHW YICPKUBAHUS B CPaBHEHUU CO
cTaHfapTHbIMU oOpasuamu. KonudectBeHHOe omnpenenenue BemectBa CR
POBOAMIIA METOJIOM aOCOIIOTHOW TpayupOBKU (C OMpEeTICHUEM IUIOMIAAN
XpoMarorpauueckoro IMKa) C HCIOJIb30BaHUEM CTaHJIapTa BEIISCTBA,

IIPEI0CTABIIIEMBIM IPOU3BOIUTEIIEM (PUCYHOK 9).

MAU(x100)
1230nm,4nm (1.00)

CR

6.0+

[ ‘ [ [
0.0 2.5 5.0 7.5 10.0 MuH

Pucynok 9. Xpomarorpamma ¢ xpomartorpaduueckum
MUKOM, UCTIOJIB3YEMOTO JIJIsi KOJTMYECTBEHHOTO OMPEIEIICHHS
BenrecTBa CR Ha TkKaHEBOM MHIIICHU.
Pacuer maccoBoit koHneHTparuu Bemectsa CR (C;, F/ILMS) MIPOBOJIAIIN TIO
bopmyre:
Ci=K;eS;,
rne: Kj — rpagynpoBounsiii ko3¢ dunmeHT BemectBa CR;

Sj — momaae nuka BemectBa CR B npobe, y.e.
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2.7. MeToaMKa OLIEeHKH BTOPUYHOMH OHMOJIOTHYECKON AKTUBHOCTH

Bemectea CR

Mecto mpoBeneHuss ucciaenoBanus — sadboparopus Ne 2 (yraGoparopust
tokcukosiornn) ®I'BYH «Uuctutryr Tokcukonorum» ®MBA Poccum, CaHKT-
[TerepOypr.

OneHky BTOpUYHOM OWONOTMYECKOW akTUBHOCTH BemecTtBa CR
MPOBOJIAIIN TTOCPEACTBOM HHCTHILISIUMU 10% BOJHO-CIIUPTOBBIX PAcTBOPOB B
KOHBIOHKTUBAJIbHBIE MEIIKH SKCIIEPUMEHTAJIbHBIX XKUBOTHBIX. B ucciexyembiii
a3 (mpaBblil) 3aKanblBajyd CIHUPTOBOM PACTBOP BBITSKKM U3 3apaKCHHBIX
TKAaHEBBIX MHILEHEH (CpOKOM XpaHeHHs B 3kcukarope B TedeHue 300 u 600
cyTok). Btopoii 17a3 (JIeBbI) MCHOAB30BAIM JJIS TPOBEICHUS KOHTPOJIS
nocpenctBoM uHCTHLUIAIMKA 10% BOITHO-CIIMPTOBOTO pacTBOpA.

OueHKy pa3apakarollero U TpaBMupyomero aerictsus uppuranira CR Ha
000JIOYKM TIJ1a3 DSKCHEPUMEHTAIBbHBIX >KMBOTHBIX TakK)K€ MPOU3BOAMUIN B
cooTBeTcTBUM ¢ «Metomukoir Ne 1». B xozme odrampMonoruyeckoro ocMorpa
OIICHUBAJIM CJEAYIOLIME apaMeTphl: OnedapocnasM, CIe30TeUeHHE, TUIIEPEMUS
KOHBIOHKTUBBI, OT€K BEK, MPU3HAKA OPraHUYECKOTO MOBPEXKIECHUS POTOBHUIIBI,
CPOK KYyNHMpPOBAaHMUSI CUMITOMOB, a TaKXe — CBETOOOA3Hb U KOPHEAJIbHBIH
peduekc. OreHKy NepeurcIeHHBIX NapaMeTpoB mpoBoauiaud Ha 1, 5, 10, 30,

60 munytax; 1, 2, 3, 7 u 14 cyTku.

2.8. MeToauka rucToMop(o10ruueckoro uccjae0BaHusi OpraHoB

IKCIICEPUMCHTAJIBbHBIX KUBOTHbIX

OOnexTamu JJIs1 ITPOBCACHHA T'uCTOJIOT'MYCCKOTI'O HCCJIICOOBAaHUA
MNOCIIYXKWIIN TJla3a MW JICTKHC KPOJIMKOB, KOTOPBLIC ITOABCPITIMCH BO3JCHCTBUIO

perenTyp, cogepxkanux Bemectso CR.
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N3baTbie KyCOUKM TKaHEW M OpraHoB (pOroBHIlAa U KOHbIOHKTHBA, JIETKUE)
¢ukcupoBann B 10% pactBope HeMTpanbHOro ¢opmanuua. M3rorosnenue
MUKPOIPENapaToB 000JI0UEK T1a3 IPOU3BOIUIOCH TI0 OOIIETIPUHATON METOIMKE.
DHYKJIEMPOBaHHbBIE IIa3HbIE SIOJOKU THIATEILHO MTPOMBIBATIU B MPOTOYHOU BOJIE,
3aTeM MPOU3BOMIUIN O00E3BOKMUBAHNE B CIIMPTAX BO3PACTAIONIEH KOHIICHTPAIIUH,
nocie dYero 3aymBaM B mapaduH. s mpoBeAeHHS TUCTOJIOTHYECKOTO
UCCJIeI0BAaHUS U3rOTaBIMBAIN MapauHOBBIE CPE3bI TONUIMHON 5 MKM, KOTOpBIE
OKpalluBaJId KBAaCIOBBIM I'€MAaTOKCHJIMHOM JpJMXa U 303MHOM, a TaKXe azyp-
703uH 1o PomanoBckoMy. Mukponpenaparsl JIETKMX OKPAIIMBAIUCh KBACIIOBBIM
reMaToKCUIMHOM Opnuxa u 303uHOM [[LA. MepkynoB, 1969; MuororomHoe
PYKOBOJICTBO IO MAaTOJIOTMYECKOr aHatoMuu, 1963].

O6paboTka TPEACTABICHHOTO JKCIEPUMEHTAILHOTO Marepuajia M
PUTOTOBJICHUE  MHUKPOIIPENaparoB  MPOW3BOAWIOCH B jaboparopuu
natomopdonorun GI'BBOY BIIO «BoeHHO-MenuIIMHCKas akaaeMHsi UMEHH
C.M. Kuposa» Muno6oponsl Poccuu, Cankr-IlerepOypr.

['ucromornueckoe uccneaoBanre U MUKpodoTorpadupoBaHre TPOBOAUIN
B MPOXOJSIIEM CBETE€ C HCIOJIb30BaHUEM MHKpOckona «MHKMe-5» (UPMBI
«Jlomo» mpu yBemmuenusx ot 100X go 400%. Mukpodororpadun
W3TOTABIMBAIA C WCIOJB30BAHUEM MPOTPAMMHOTO OOECIICUCHHS aHaln3a
nzo0paxenuii «Image Scope Color» Ha 06aze kadenpbl NaTOIOTHUYECKOM
anatomun OI'BBOY BIIO «BoeHHO-MeIUIIMHCKAsE akaJeMusi HUMEHH
C.M. Kuposa» Muno6oponsl Poccuu, Cankr-IlerepOypr. Taxke nccnenoBanust
1 MuKkpodoTorpadupoBaHue MIPOBOIUIM C UCITOJIb30BaHHEM MUKpOCKona «Leica
DM4000B». Ha 06a3e otmena mabopaTOpHBIX, MOPQHOIOTHUYECKUX U
cienuanbHbIX  uccnenoBanuit  ®I'BY  «Poccuiickuii  1neHTp  cymeOHO-
MEIUIMHCKOW SKCIepTu3b» MuH3apaBa Poccuu HCIOIb30BAIM MPOTPAMMHOE
obOecneuenue aHanu3a uzoopaxenuit «Image Scope Color»

[Tpu ructomopdosoruueckoM UCCIeIOBaHUH OLICHUBAJIU:

- XapakTep TOBPEXKJEHUS DIHUTEINS KOHBIOHKTUBBI M POTOBHIIHI,

IIPU3HAKH UX PEreHEPALUY;
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- BBIPAKEHHOCTh PaccTpoOCcTBa KPOBOOOPALIEHMS,;

- BBIPQXECHHOCTb, INIYOMHY M pPaclpOCTPaHEHHOCTb IOPAXKECHMU,
KJIETOUHBII COCTaB BOCHAIUTEIbHONU HH(UIBTPAIINH;

- HaJIM4yue, XapakTep U  PACIpOCTPAHEHHOCTb  (POPMHpPOBAHMS

IrPaHyIsIIUOHHON TKaHHU.

2.9. MeToa cTaTHCTHYECKOI 00padOTKH pe3yibTATOB

HCCJIe0BaHUA

CratucTuueckyro 00pabOTKy MOMYyYEHHBIX pe3yJIbTaTOB MPOBOIWIH C
IENBbI0 OLEHKH JOCTOBEPHOCTH PE3YJIBTATOB HCCIIEIOBAHHUS — TOCPEACTBOM
IPUMEHEHUST KPUTEPUEB MAapaMETPUUCCKON W HEMapaMeTPUUECKON CTaTUCTUKH
METOaMH, PEKOMEHAYEMBIMH TP TMPOBEACHUU MEIUKO-OMOIOTUYECKUX
uccinenoBanuii [B.1O. Ypb6ax, 1975; E.B.T'yomep, 1969; H.A. IlnoxuHCKUH,
1970; }O.C. Baiinb, 1980; B.A. Munses; H.A. ITonskos, 1982; JI.A. AnexceeBa
¢ coast., 1997].

Jlist onpeneneHusl CTAaTUCTUYECKU 3HAYMMOCTH Pa3IMdiid BEIPAKEHHOCTH
NPU3HAKOB TMPH HW3YYCHHUU KIMHUKO-MOP(OIOTHYECKON KapTUHBI TOpaKeHUH
a3 U BTOPUYHOW OHMONOTMUYECKOW akTUBHOCTH BemiectBa CR wmcmonb3oBamu
kputepuil 3HakoB G (Hambosiee MOAXOASAIIMKA B JAHHOM CIydyae M3 METOJIOB
HEeNapaMeTPUIECKON CTaTUCTHKH ).

B mpormecce cratuctudeckoir 00pabOTKH MPOU3BOMUIIOCH YCTAHOBIICHUE
o0IIIero HampaBJeHUs CIBUra MCCIEAYeMOro Ipu3HaKa (TO €CTh YCTaHOBIICHHUE,
B KAaKyl0 CTOPOHY HU3MEHSIOTCS 3HAYEHHUS HCCIIEIYyeMOTo TpU3HAKA MEXIY
WU3MEPCHHSIMH B PA3IMYHBIX TPYIINAX ).

Kputnueckoe 3nauenue kpurepus 3HakoB G (G,) ompezmensiock Mo
CTeIUaIbHON Tabnuile ¢ ydeToM oO0beMa BHIOOPKH N M YPOBHS CTaTUCTUYECKOM
3HauuMocTH p<0,05 (AOCTOBEpPHO JJIsi BCEW TE€HEPAIbHON COBOKYIHOCTH) H

p<0,01 (oco60 TOYHOE 3HAUYEHHE), YTO COOTBETCTBYET OOIICTIPUHSATOMY YPOBHIO
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3HQYUMOCTU CTENEHU BEPOSTHOCTU O€30IMO0YHOr0 MPOrHO3a B MPAKTHKE
MEANKO-OMOIOTUYECKUX UCCIIEAOBAHMM.

Gyp. cpaBuuBaicsi ¢ G,y (KOIMYECTBOM HETHIMYHBIX CABHIOB) H
OTpeNeNsIoCh peodnananue HanpasieHus casura (Ho u Hy).

Taxxe Mpon3BOINIOCH BBHIUKCICHUE MOTUXOPUUYECKOTO MOKA3ATENS CBA3H
(K) mpusHakoB Mexy cOO0M B Kax 10 TPyIIE IKCIEPUMEHTATbHbBIX )KUBOTHBIX
C pacyeToM JOCTOBEPHOCTH mMokazartens () mpu MOMOLIM KPUTEPUS] OLEHKH
noctoBepHOCTH (%)

Craructuyeckast 00paboTKa YUCIOBBIX MOKa3aTeIeil IKCIEPUMEHTATbHBIX
UCCIIEZIOBaHUNA U TpaduyecKoe NpPEACTaBICHUE MAHHBIX OCYLIECTBISUIA Ha
nepcoHanbHoM Komrmbtorepe PC Intel Celeron 2,20GHz ¢ ycraHoBneHHOM

OMEpalMOHHON CUCTEMOM 7, MpU MOMOIIM MaKeTa MNPUKIAJHBIX MHPOrpaMm

«Statistica» [O.}O. Pedpona, 2002].
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IJTABA 3
PE3YJIBTATBI UCCJIEJOBAHUI

3.1. CyneOHO-MeqUIIMHCKAN IKCIIEPTH3A MOPAKEeHU Il U3 Ira30BbIX

CpeacTB CaM000OOPOHBI

C menpl0 WM3YyYEeHUS YacTOTHI, JUHAMHKH, XapaKTEPHBIX KIMHUYECKUX
NPOSIBJICHUI, OCOOCHHOCTEN OKa3aHUSI MEIUIIMHCKON MOMOIIU U OCOOCHHOCTEH
CyneOHO-MEMIIMHCKON JKCIEPTH3bl TIPU TMOPAKEHUH JIIOACH W3 Ta30BBIX
CpEACTB €caMOOOOpOHBI ObLI MPOBEAEH AaHalU3 OHKCHEPTHBIX 3aKIIOYEHUH,
BoimosHeHHbIX B CII6 I'BY3 «bropo cymeOHO-MEIUIIMHCKON 3KCTIePTU3BDY,
cofiepKammx UHPOPMAIUIO O TIPUMEHEHUH Ta30BBIX CPEACTB CaMOOOOPOHBI 3a
nepuon ¢ 1999 no 2010 rr. B Teuenne aHanu3upyeMoro nepuosia BpeMeHu ObL1o
npoBeAcHO 674 OSKCHepTH3bl MO TMOBOAY TOBPEXKACHUN, NPUYMHEHHBIX B
pe3yibTaTe UCIOIb30BaHUS Ta30BBIX CPEACTB CAMOOOOPOHHI.

B 1999 r. 6110 ipou3BezieHO 72 MONO0OHBIE SKCIEPTU3bI, YTO COCTABISET
npubausutensHo 10,68% oT 00111er0 KoIMYecTBa SKCHEPTU3 MO UCTIOIb30BaHUIO
ra30BbIX CPEJCTB CAaMOOOOPOHBI 32 BECh UCCIEMYyeMbIi Tiepro] BpeMenu ¢ 1999
no 2010 rr.: B 2000 r. — 47 skcnepru3 (6,97%), B 2001 r. — 81 skcmeprusa
(12,02%), B 2002 1. — 73 skcneprussl (10,83%), B 2003 . — 43 sKCHEPTHU3BI
(6,38%), B 2004 r. — 53 skcneptusnl (7,86%), B 2005 1. — 41 skcmeprusa
(6,08%), B 2006 r. — 82 nskcmeptusbl (12,17%), B 2007 1. — 50 skcreprus
(7,42%), B 2008 1. — 48 sxcnieptu3 (7,13%), B 2009 1. — 46 skcneptus (6,82%), B

2010 r. — 38 sxcneptu3 (5,64%) coorBercTBeHHO (pricyHOK 10).
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12,02 12,17

Kommaecto skcrieptus (%)

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Pucynok 10. Pacmpenenenue cmydaeB npomsBojcTBa CMD B OTHOIICHUU
nocrpagaBmux ot ['CC 3a wuccieayeMblii MPOMEXYTOK BpeMeHH (B

IPOILICHTAX).

Cpenu mocTpalaBIIMX MY)KYHUHBI CYIIECTBEHHO 4Yallle MOJBEPrajucCh
OPUMEHEHUIO  Ta30BBIX CPEACTB  CaMOOOOPOHBI, HEXENIH  KCHIIUHBI.
CooTHollleHHE MeEXAYy HUMHU COCTaBWJIO: MYX4yuHbl — 491 nHabmoneHue
(72,85%), xenmuubl — 183 Habmonenus (27,15%).

[lo Bo3pacTHBIM TIpynmaM MOCTPaJABIIME PACHPENEsINCh TaKUM
obpazom:

- 1o 10 net — 4 ciyyas (0,59%);

- ot 11 10 20 net — 124 cnyyas (18,40%);

- ot 21 10 30 net — 189 ciyuaes (28,04%);

-oT 31 10 40 net — 174 cnyyas (25,82%);

- o1 41 10 50 ner — 71 cimyyaii (10,53%);

- ot 51 10 60 net — 58 cioyuaes (8,60%);

- ot 61 o 70 net — 27 ciayuaes (4,01%);

- ot 71 no 80 net — 4 ciyuas (0,60%).
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B 23 cayuasx (3,41%) Bo3pacT MOpa’k€HHbIX HE ObLI 3apETUCTPUPOBAH B
AKCIIEPTHBIX 3aKITFOUEHUSX.

Takum 006pa3zoM, OCHOBHOI BO3pacTHOM IpyMHION, B OTHOIIEHUH KOTOPBIX
obun npuMmenensl ['CC, 6pu1a rpynna 20-40 net — 363 cinyuas (53,86%).

B 487 cnywasx mocTpanaBmiie oOpaTUINCh 32 OKa3aHWEM MEIUITMHCKON
nomouu (72,26%), cpean Hux: B 403 ciaydasx — B TpaBMAaTOJIOIMYECKUAN ITyHKT
(59,79%), B 26 — B ctaumonap (3,86%), B 58 ciayyasix mocTpaaaBIlile BbI3bIBAIH
ckopyto nomouip  (8,61%). B 34 caywasx mnocrpajgaBmue — ObUIM
rocnutaiu3upoBansl (5,04%).

AOcooTHOE OOJIBIIMHCTBO MOPAXEHHBIX OOpPaTHIIOCh 3a OKa3aHUEM
MEIUITMHCKOM TIOMOIIM B TEYEHHWE 1|-X CYTOK OT MOMEHTa TOJyYCHHS
nopaxkeHuit — 443 ciyyqas (65,73%): B 35 ciayuasx mopaxeHHble 0OpaTHUIIUChH B
nepBbie 30 munyT (5,19%), B 76 ciyyasx — ot 30 munyt 1o 1 gaca (11,28%), B
69 cinywasx oOpamenue — or 1 go 2 yacoB (10,24%), ocrtambHbie 263
MOPaXCHHBIX OOpaTWJINCh B HMHTEPBAJI BPEeMEHH OT 2 dYacoB 10 | CyTok
(39,02%). B 31 cnyuae Bpems obparmienust 66110 oT 1 10 2 cytok (4,60%); B 6
ciaydasx — Oonee 2 cyrok (0,89%). B 7 cinydasx uHpopManuu o BpeMEHH
obOpamenns He conepxkanoch (1,04%).

[TopaxeHHBIMU TPEABSBISIINCH CIEAYIOUIUE KaloObl: B 134 ciydasx —
cnezoreueHue (19,88%), B 94 — pe3p u 6oap B mnazax (13,95%), B 53 —
onedapocnasm u cBeTo00s3Hb (7,86%), B 47 — OIIyIICHUE KIKEHUS KOXKU JIUIIA
uiu nposonanrus (601s B oomactu auna) (6,97%), B 39 — runepcanupamus u
BBIICJICHHE CITM3H U3 Hoca (5,77%), B 35 — 3arpynHenue aeixanus (5,19%), B 27
— rojoBHasi Oonb W TonoBOkpyxkeHue (4,01%), B 26 — mepiieHue B Topie
(3,86%), B 21 — 3yx xoxwu (3,12%), B 18 — kamenp u ynxanue (2,67%), B 12 —
tomHoTa (1,78%), B 12 — wyBcTBO cnaboctu (1,78%), B 11 — runepemust Koxu
nvra (1,63%), B 10 — uyBcTBO x0KeHHS B HOocortoTke (1,48%), B 6 cinyyasx —
HEPBHO-TICUXUYECKOE  BO30YXKJCHHE WM  HA00OpOT  COHJMBOCTH W

3atopmokeHHOCTH (0,89%) (pucyHok 11).
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Bo3byxaeHne/3aTopMmoXxKeHHOCTb |1 6
YyBCTBO K3KeHWUA B HOocornoTke [ 10
Mmnepemusa Koxu anua [ 11
YyscTeo cnaboctn [ 12
Towwrota [ 12
YuxaHue v Kawenb [ ] 18
KoxHbili 3ya [ 21
MeplweHue B ropae [ ] 26
FonosHas 60/1b, FONOBOKPYXKeHne [ ] 27
3aTpyaHeHue apixaHua | ] 35
MnepcaamBauma | ] 39

Mposonanrua | 47

Bnedapocnasm, cBeTob0A3HbL | 53

Pe3b 1 60nb B rnasax | 94

CnesoTeyeHue | 134

Konunuectso CNy4vaes:
(abc.) 0 20 40 60 80 100 120 140 160

Pucynok 11. Y)KanoObl, npeabsaBisieMble MOCTPAJaBIIUMHU.

[Ipu mnepBUYHOM BpauyeOHOM OCMOTPE Y TIOCTPAIABIIUX OIHMCAHBI
CIEyIIe CHUMNOTOMBI: B 135 ciydasx wMenach TUIEpPEMUS KOXKH JHIA
(20,03%), B 98 — wunHbekmusa cocynoB (14,54%), B 86 — rumepemus
KOHBIOHKTUBBI U ckJiep (12,76%), B 53 — cHmkeHnue peakuuu Ha cBet (7,86%); B
41 — orek Bek (6,08%), B 36 — spo3un poroBullsl (5,34%), B 27 — 0OTEK pOTOBHUIIbI
(4,01%), B 23 — Omedapocnasm (3,41%), B 21 — TrHOWHOE OTHCIIEMOE W3
MOJIOCTU KOHBIOHKTHUBHI (3,12%), B 15 — cHuxenue octpotsl 3penus (2,23%), B
12 — ppyrue CUMNOTOMBI, B YaCTHOCTH OTEK ITOJKOKHOW KIIETYATKH JIUIIA,
UInapHas 00JIE3HEHHOCTh, OCHIUIOCTH TOJIOCA, ONIYIIEHUE CHEIU(PUIECKOTO
3araxa, si3Ba POTOBUIII, IICTYINICHUE KOXHU JIUIA, THUIEPTEPMHUS, XPHUIBI MPH

ayckynbrauu (1,78%) (pucyHok 12).
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MHble npusHaku

CHUKeHUne 3peHns

HOWMHOe oTaensemoe
Bnedapocnasm

OTek porosuubl

3p0o3umn porosuLbl

OTek BeK

CHMXeHune peakuun Ha ceeT
fMnepemmna KOHBIOHKTUBBI U CKep
MHbeKLmA cocy,0B KOHBbIOHKTUBBI

Mnepemua KoxKu nuua 135

Konunuectso cnyyaes:
(abc.) 0 20 40 60 80 100 120 140 160

Pucynok 12. Cumnromsl, perucTpupyembie y 00cae10BaHHBIX MOCTPaAaBILINX.

[Tocne oka3zanus mnepBod MeaAuIMHCKOM momouu (487 ciywyaeB) 352
nopakeHHbIM (52,23%) mociie okazaHus MEIUITMHCKOM ITOMOIIHU B JajbHEUIIIeM
JICUCHUU HE HyXAanuch, 72 mnopaxeHHbix (10,68%) — npu oOpamienuu B
OKa3aHWU MEIUIMHCKOW TOMOIIM HE HYXAamch; 29 mnopaxeHHbx (4,30%)
PO Kypc JieueHus: aMOyJaTOpHO W TONBKO B 34 ciydasX MOCTpaaaBIIne
ObLTH TocTIUTanu3upoBansl (5,05%).

Cpoku amOyiaTOpHOrO JIeYeHUsS! MOpPaXeHHbIX cocTaBuwin 2-10 CyToOK,
cTauuoHapHoro — 5-11 cyTok.

B 298 cnyuasx (44,21%) mnoBpexmeHusi ObUTM KOMOWHHMPOBAHHBIMHU:
MIOMUMO XMMHYECKOTO areHTa MOpPaXCHHbIM HAHOCUJIMCHh TOBPEXKIICHUS TYIMBIMU
TBepAbIMU TipeaMeTraMu B 282 ciydae (41,84%), octpeiMu npenmeramu — B 13
ciaydasix (1,93%), coueraHneM 3TUX TPaBMHUPYIOIIMX MPEIMETOB — B 3 CIIydasx
(0,44%).

B 122 cnyuaax (18,10%) mnopaxkeHHble OBUIM MNPOKOHCYJIBTUPOBAHbI
cienyromumMu criennanucramu: B 87 ciywasx (12,91%) — oxynuctom, B 31
cinyuae (4,60%) — neBposiorom, B 23 ciyyae (3,41%) — OTOpUHOIAPUHTOJIOTOM,

o 1 ciyuaro (0,15%) — HelipooTampbMOIOTOM, IEPMATOIOTOM, TOKCHKOJIOTOM.
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Nudopmarust o npoBeA€HUN XUMHKO-TOKCUKOJIOTHYECKUX HCCIIeI0BaHUN
C LETBI0 UACHTU(DUKAIINKA TPUMEHEHHBIX UPPUTAHTOB B 3aKITIOYCHHSIX IKCIIEPTA
U MEAUIMHCKUX JOKyMEHTax oTcyTcTBoBaia. Co cinoB morepreBmux, B 11
HaomoneHusx (1,63%) ucnoab30BaHHBIN UPPUTAHT ObLT U3BECTEH: B 8 Cilydasix
(1,87%) — OC, B 2 cayuasx (0,30%) — Bemectso CN, B 1 ciydae (0,15%) —
BemectBo CR.

[Ipu ompezaeneHun CTENEHU TSHKECTU BpeAa, MPUUMHEHHOTO 3/I0POBBIO
YeJloBeKa TMOPAKEHHBIX B  pe3yabTare NPUMEHEHUs Ta30BbIX CPENCTB
CaMOOOOPOHBI:

1) B 64 ciiyqasx (9,50%) nopaxxeHust ObLTH KBaTA(PHUIIMPOBAHBI KaK:

- JITKME  TeJIeCHble  TOBPEXKJEHHUS, TMOBJIEKIIME 3a  coOoi
KPaTKOBPEMEHHOE PACCTPOMCTBO 30POBbsl  (MPOJOIKUTEIBHOCTBIO Ooriee
IeCTU JHEH, HO He cBbilie 21 aust) [B cooTBeTcTBUU ¢ «IIpaBunamu cyneOHO-
MEIUIMHCKOTO OMPEACIICHUSI CTENEHU TIXKECTH TEJIECHBIX MOBPEKICHUNY,
yrBepkieHHbIMU [Ipukazom MunznpaBa CCCP or 11.12.1978 r. No 1208;
nerctBoBaBmuMU 710 16.09.2008 1.] — 54 cnyyas (7,71%);

- MPUYMUHUBIINE JIETKUWA BpEJ 30POBBI0 YEJIOBEKA [B COOTBETCTBUU C
NyHKTOM 8 «MeIuIMHCKIX KPUTEPHUEB OMpPENETICHUs CTCTIICHU TSKECTH BpEa,
NPUYMHEHHOTO  37M0poBbi0  ueioBeka»  ([Ipunoxenwme  k  Ilpukasy
Munsapascorpazputus Poccun ot 24.04.2008 . Ne 194H), nelcTByrOIMKUMHU C
16.09.2008 r.] — 12 cygaes (1,78%).

2) B 312 cnyyasx (46,29%) nopakeHus: ObUTH KBATH(DHUIIMPOBAHBI KaK:

- JITKME TEJIECHbIE TMOBPEXKICHUS, HE TOBJIEKIIME 3a CcoOol
KPaTKOBPEMEHHOE  PACCTPOMCTBO  3[0pPOBbs  (MOpaKeHWs,  HMMEBIIIHE
HE3HAUYUTEJIbHBIC, CKOPOIPEXOAIINE MOCIEICTBUS, JJIUBIIUECS HE O0Jiee EeCTH
JTHEH, HEe TIPUBOJSIINE K HE3HAYUTEILHOM CTOMKON yTparhl TPYAOCIOCOOHOCTH)
[B cooTBercTBHM ¢ «[IpaBunamu cyeOHO-METUIIMHCKOTO OMPEIEICHUS CTEIIeHU
TSDKECTH TEJIECHBIX IOBPEKICHUI», YTBEpKICHHbIMU [Ipmkazom Mun3zgpasa
CCCP or 11.12.1978 1. Ne 1208; neticrBoBaBmumu g0 16.09.2008 r.] — 265
ciy4daeB (39,32%);
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- HEe NPUYMHUBIIKE BpPEJ 3I0pPOBbIO YesloBeKa (HE MOBIelne 3a coOoi
KPAaTKOBPEMEHHOE PACCTPOUCTBO 340POBbSl MM HE3HAYUTENIBHYI) CTOMKYIO
yTpary oOmiei TpymnocnocoOHOCTH) [MyHKT 9 «MeOWIMHCKAX KPUTEPHUEB
OTIPENIETICHHUS] CTENEHU TSKECTH BpeAa, NMPUUYMHEHHOTO 370POBBIO0 UEIOBEKa»
(ITpunoxenue k Ilpuxazy Munzapapcornpazsutusi Poccun ot 24.04.2008 .
No 194H)] — 47 cnyuaes (6,97%).

3) B 298 cayuasx (44,21%) nopaxkeHus: He ObUIM KBATU(DUIIMPOBAHBI KaK
Bpe/ 3I0POBBIO0 M3-3a OTCYTCTBHUSI B MEIUIIMHCKUX JOKYMEHTAaX CBEJICHUM, Ha
OCHOBaHUM KOTOPBIX BO3MOYKHO CYIUTh O XapaKTEpe U CTEIECHU TSHKECTH Bpeaa,
BCJIEJICTBUE OTCYTCTBHUS CaMUX MEIUIMHCKUX TOKYMEHTOB, a TaK)Xe IO JAPYTUM
IPUYUHAM.

Takum oOpazomM, B OOJBIIMHCTBE CJIy4yaeB MOPAKEHUS ObLIU
KBUTM(UITUPOBAHBI, KAaK MPUYWHUBIINE JIETKUA Bped 370POBBI0O M KaK HE
NPUYMHHBIINE BPEIa 30POBbIO YETIOBEKA.

boin mpoBeneH aHanu3 MecTta U LEJEH MPUMEHEHHUS Ta30BBIX CPEICTB
CaMOOOOPOHHI.

B kadecTBe 1eneill NPUMEHEHUS Ta30BbIX CPEACTB CaMOOOOPOHBI
MOCTPaJaBIIMMH OBLITN YKa3aHBbI:

- B 423 cnyvasx (62,76%) — ¢ mpecTYyNHBIMUA LEISAMU: U3 XYJUTAHCKUX
noOy>KJIEHUH, C 1eIbI0 OrpalieHus, Mpu pa300itHOM HamaJeHUH, IPU OKA3aHUH
COTIPOTHRIICHHS] PAaOOTHUKAM MUJIUIIAN, TPU TPOHUKHOBEHHH Ha OOBEKTHI
HEJBUKUMOCTH;

- B 7 ciiyvasix (1,04%) — B pe3ynbrare HempeaHaMepeHHOTO MPUMEHEHHS;

- B 223 cnyuasx (33,08%) — nenb npuMeHeHus He Oblia yKa3aHa;

- B 21 cnyuae (3,12%) — nmpuMeHEHHE Ta30BBIX CPEACTB CaMOOOOPOHBI
IPOU3BOAUIIOCH COOCTBEHHO C LIETIBI0 CAMOOOOPOHBI.

B kxauectBe MecTa mpouciecTBUs ObUIH YKa3aHbI:

- B 308 ciyuasx (45,70%) — BHyTpY MOMEILIECHHI;

- B 250 cnyuasx (37,09%) — na ynune;

- B 43 ciy4asix (6,38%) — B TpaHCIIOPTHBIX CPEICTBAX;



75

- B 73 ciyuasx (10,83%) — 3akitoueHust He COEp KAl CBEICHUI O MECTe
PUMEHEHUS.

Takum o00Opa3oM, NPOBEACHHBIM aHAMM3 I[OKa3aj, 4YTO IPOBEICHUE
CyneOHO-MEIUIIMHCKOM SKCIEPTU3bl CIy4aeB MPUMEHEHHsI Ta30BBIX CPEACTB
caMOOOOPOHBI CTAJKUBAETCS C OIMPEAEIICHHBIMU TPYIHOCTSIMHU, CBS3aHHBIMH C
YCTaHOBJCHHEM caMoro (akra TMpUMEHEHHs JaHHOTO BHAA CPEICTB
caMOOOOPOHBI M KOHKPETHOTO IPUMEHEHHOTO UPPUTAHTA.

Jlnarnoctuka nopaxxeHui, 00pa30BaBIIUXCS B PE3yJIbTAaTe UCIONb30BAHUS
ra3oBbIX CpEICTB CAMOOOOPOHBI, HMCXOIAS U3 PE3YAbTATOB IPOBEIECHHOIO
aHanM3a, OCyIIECTRISIACH B IEPBYIO OUepelb Ha OCHOBAHUM COOPAaHHBIX Kajl00
U PE3yJbTaTOB MPOBEICHHOTO 00BEKTUBHOTO ocMoTpa. CienyeT OTMETHUTh, YTO
CUMIITOMBI TOPAXXEHUSI UPPUTAHTAMH, KaK MPABUIIO, MPOXOAST OTHOCHUTEIHHO
ObICTpO — B TeueHue 1-8 aHeil, 1 Ha MOMEHT MPOBENECHUSI OYHOTO O0OCIIEI0BaHUS
IpU TMPOU3BOJICTBE CyACOHO-METUITMHCKON IKCIIEPTU3bI OOBEKTUBHBIE TIPU3HAKU
BO3JICHCTBUSA MOTYT OTCYTCTBOBaTh. B CBSI3U ¢ 3TUM, Ba)KHBIM 3BEHOM CyleOHO-
MEAUIIMHCKOM JUArHOCTHUKUA TIPUMEHEHHUS] Ta30BBIX CPEICTB CaMOOOOPOHBI
ABIIAETCS MPOBEAECHUE XHUMHKO-TOKCUKOJIOTHYECKOTO HMCCIEAOBAHUS M3BATHIX C
MECTa MPOUCIIECTBHSI OOBEKTOB, CMBIBOB C TIOBEPXHOCTEH M KOXKHOTO TOKpPOBa
MOPAKEHHOTO I  OMpENeNieHUusT KOHKPETHOTO NPUMEHEHHOTO WPPHUTAHTA.
OnHako, yKa3aHHOE BBIIIE HCCIEAOBaHUE, KaK NPaBUJIO, IO pe3ylbraram
UCCJIEIOBaHUsl apXMBHOIO Marepuana MPOBOAWIOCH KpalHE pEeAKO WM He

IPOBOJIUIIOCH BOOOIIIE.

3.2. Knunuko-mMopgoJsiornyeckasi KapTUHA MOPAaKeHUI 11a3

IKCIICPUMCHTAJBbHBIX KUBOTHBIX BE€IIECCTBOM CR

3.2.1. Kinanyeckasi KApTHHA MOPAaKEeHUs IJIa3 IKCINEPUMEHTATbHBIX
JKUBOTHBIX BemecreoM CR
Uccnenoanne KIMHUKO-MOPGHOIOTHYECKOM KapTUHBI TMOPAXKEHUU TJ1a3

BemiectBoM CR ocymecTtBisimn Ha 16 MONOBO3pENBIX KPOJHMKAX MOPOABI
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«Iuammmna» oboero moma, maccor 2400-3300 1. OmeHka MopaskaroIiero
nerctBusa uccienyemoit perentypsl (0,1% BemectBa CR B 3THIIOBOM cHUPTE)
MIPOU3BOJIAIIN TIPH OJHOKPATHON WHCTHUJUISIIMM B KOHBIOHKTUBAJIBHYIO MOJOCTh
MpaBoro (OIMBITHOIO) IVia3a KUBOTHBIX B 00beme 0,1 u 0,2 MJI, 4TO COCTaBUIIO
0,1 u 0,2 mr BemectBa CR cooTBETCTBEHHO. JIEBBIN I71a3 CIY>KUJI KOHTPOJIEM.
MakcuManbHbId CPOK HAOMIONCHHS 3a XUBOTHBIMH COCTaBWI 14 CyTOK.

KoHnTponpHBIME TOUKaMu HaOMroAcHUS sBUHCE: 5, 10, 30, 60, 120 munyT, 1, 2,

3,4,5,6,7,8,9,10, 11, 12, 13, 14 cyTku.

Pucynok 13. 3mopoBelii TMa3 W KOHBIOHKTHBA T€pel  TMPOBEICHUEM
AKCIEPUMEHTAIIBHOTO  HCCIIEOBaHUsI  (OTCYTCTBHE  TUIEPEMHUHU,  OTEKa,

UHPEKIMOHHBIX MPoIieccoB) (YB. 5X).

KonTposnbHble TOUKH HAOMIOAEHUS ObLIM BBIOpAaHBI COMIACHO «MeToauke
No 1». B cOOTBETCTBUM ¢ HUMHU OIICHUBAJI pa3pakaroliee JACHCTBUE BElleCTBa
CR (peructpupoBamu — OnedapocmasMm, CJI€30TCUCHUE, THUIECPEMUIO
KOHBIOHKTUBBI, OTEK BEK, CBETOOOSI3Hb U KOpPHEAJbHBIA pediekc), Mpu3HaKu
OPTraHUYECKOTO TOBPEKICHUS POTOBHIIBI ((PIFOOPECIIEUHOBBIN TECT), CPOKH
KyIUpPOBaHUS CUMIITOMOB. E’kenHEBHbI  0QTalbMOJIOTHYECKUI  OCMOTp

poBoAMIIA BU3yanbHO 0Koj10 12.00 yacoB (B 1-e CyTKH MPOBOIMIICS YaIle — Ha
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5, 10, 30, 60, 120 muHYTHl moOcie HHCTWLIANMK). [locne mpoBeAcHHMS
BU3YaJIbHOTO 0(pTaITEMOJIOTHYECKOTO OCMOTpa OCYILECTBIISIN
dotorpadupoBanre mpu mnomomm mudposoit dorokamepsr Canon EOS 5D
Mark 1.

DKCIIepUMEHTANIbHBIE dKUBOTHBIE ObLIN pa3/ieleHbl Ha 2 TPYIIIIbI:

- I rpynna — nactmusnus 0,1 mr 0,1% pactBopa BemectBa CR;

- Il rpynna — unctrsiuus 0,2 mr 0,1% pactBopa BemecTBa CR.

Cpazy  mocine  HMHCTWUISIUMM — HCCIEAYEMBIX  pPAacTBOPOB Y
AKCHEPUMEHTAJIbHBIX KUBOTHBIX OTMEYaJICs onedapocnazm
IPOAOKUTENBHOCTBIO OKoJIo 30 cexyHn (I rpymma) m oxono 60 cexkyHn
(I rpynma). 3aTeM B TeueHHe MEPBBIX JBYX Y4acOB B 00EUX IpyInax HaOIroma
OOUIIbHOE CJIE30T€YEHUE, THUIEPEMUI0 KOHBIOHKTHBBI, BBIPAKEHHBIA OTEK
(xem03), cepo3Hoe otnensiemoe. Porosuma y 25% xxuotHbix [ rpynmet u 75% I
TPYIIbl  MOKpbLIACh (PUOPUHOBOM TIJICHKOM, JIETKO OTHEJSIOIIEHCS OT
NOJIJIeXKAIINX TKaHEeH. POroBUYHbBIN U 3paukoBbIi pediekchl He ObUTH U3MEHEHBI.

CBeTo00s13Hb OTMEUanach MPUOTUUTENBHO 0 5 MUHYTHI; BBIPAXKEHHOE
cnesoreuenue — g0 120 mwumuyt, gocruratomee 10-11 kBaaparoB, nanee
COXPaHAJIOCh CJIa0OBBIPAXKEHHOE CIIE30T€UEHUE, K KOHIy TIEpPBbIX CYTOK
cocTasisonlee okoyo 3 kBaapaToB. C 5 MUHYTBI PETHCTPUPOBAIIACH THIIEPEMHUS
CJIIM3UCTHIX 0005104eK a3 okojo 2,5 6amna (I rpynna) u 2,7 6amnos (II rpynna),
ycunuBatomasics k 30 Munyram g0 3 6amioB U OTeK Bek 2-3 Oaiia, mpoba ¢

¢yopectienHoM oTpuniarenbHas (pucynku 14, 15).
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Pucynok 14. I rpynna, 30 mMuH.: runepemust 3 6aiia, otek 3 6aimia (xemo3) —
NOKAa3aHO CTPETKOH, WHBEKIHS KOHBIOHKTHBBI, EIWHUYHBIC TOYCYHBIC
CYOKOHBIOHKTHUBAJIbHBIC KPOBOUBIHUSHUS, OTEK SMUTEIHSI POrOBHIIBI, (YB. 5X).

Pucynok 15. II rpynmna, 30 muH.: runepemus 3 6ajia, THHEKIUS KOHbIOHKTUBBI
(MOKa3aHO CTPENKOM), OTEK JIUTEIHs] POTOBUIIBI, E€IWHUYHBIC TOUCYHBIC
CYOKOHBIOHKTHBAJIbHBIE KPOBOM3IUSHUSA, TIO CPABHEHUIO ¢ | TPyIOil HECKOIBKO
OoJiee BBIpAKCHHBIN XeMo3 (yB. 5X).
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[Ipu ocMoTpe KUBOTHBIX uepe3 24 yaca U B MOCIEIYIONINE TBOE CYTOK Y
50 % xuBoTHBIX Il Tpynmel BbIsIBIEHA MOJIOKHUTENbHAS (IyopeclieMHOBas
npoba, YTO YyKa3bIBa€T Ha TMOBPEXKIEHUE pPOTOBUIBI (3pO3UH, S3BBI). Y
KUBOTHBIX  PETUCTPUPOBAIUCH  BBIPAKEHHAS] TUIEPEMUSI U YMEPEHHO
BBIPQKCHHBI OTEK, CUMIITOMBI CEPO3HOTO KOHBIOHKTHBHUTA. JlMamerp 3pauka
IIPU UCCIIEIOBAHUN B PACCESIHHOM M Y3KOHAIPABICHHOM CBETE HE OTJIMYAJICS OT
KOHTpoJibHOTO. KopHeanbHbI pediexc coxpaHsuics Ha MPOTSHKEHUH BCETo
HKCIEPUMEHTA.

Pe3ynbrarsl oTaibMOSIOrH4ecKoro o0cieoBaHus uepe3 24 yaca:

- I rpynna (0,1 mr CR): cnezoreuenue no 3 KBaaparoB, runepemMus 2,5

Oasta, mpoba ¢ (ryopeciienHoM oTpHIaTebHast (pUCyHOK 16);

Pucynok 16. 1 rpymma, 1 CyTku: BBIpaKEHHAs THUIEPEMHs, HWHBEKIUSI
KOHBIOHKTHBBI BEK U TIIA3HOTO SI0JI0Ka, XeMO3, CEPO3HbIC BhIACICHUS (YB. 5X).
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- I rpynma (0,2 mr CR): mna3zHas 1eiab CYyXeEHa, THUIEpeMus
KOHBIOHKTHBBI BEK M CKJIephl 3 0ajuia, CUMOTOMbBI KOHBIOHKTUBHUTA (PUCYHOK
17). IlpobGa c ¢ayopeciieMHOM — CTOWKOE TMPOKpANTUBAaHWE BHYTPEHHETO

CErMEHTa POTOBHIILI C 3aXBAaTOM ONTHYECKOM 30HBI (PUCYHOK 18).

Pucynok 17. II rpynna, 1 cyrku: runepemus 3 Oajia, BhIpakKeHHAs] UHBEKIIUS
COCYZI0OB KOHBIOHKTHBBI BEK M TJIa3HOTO 50JI0Ka, MO cpaBHeHHUIO ¢ | rpymmoi
XeMo3 0oJice BeIpakeH (yB. 5X).

Pucynok 18. Il rpymnma, 1 cytku: B omnune ot I rpynmsl onpenesnsiioch ciadboe
NpoKpammBanue QIyopecleHHOM TMOBPESKICHUI pPOTOBUIIBI B HIDKHUX €€
oT/IeNIaxX — MOKa3aHo CTPEINKoi (YB. 5X).
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B npanpHelmeM y KpoidukoB | rpymnmbel  COXpaHsUIaCh THUIEPEMMUS
KOHBIOHKTUBBI C  SBHOM  TIOJIOKUTEJIIBHOW  JIMHAMUKOW  CTHUXaHUA
BOCHANUTENbHBIX  sBIeHHH  (pucyHok  19). ITlomHoe — MCYe3HOBEHHE
BOCIAJIUTENBHBIX (PEAKTUBHBIX) SIBIIEHUNA OTMEUEHO MOCJE 7 CYyTOK, COCTOSIHHE
7123 OIIEHUBAJIOCH KaK YIOBICTBOPUTEILHOE, 0€3 BU3yaIbHOW MATOJIOTHH, TIpo0a
¢ dayopeciienHoM ObLa OTpHIaTeNbHOM (prucyHokK 20).

Haunnast ¢ TpeTbUX CyTOK, OTMEUYEHO MPHUCOEIWHEHHUE BTOPUUYHOU
uHeknuu y kpomukoB Il rpymmbl (pucyHok 21), 4TO COMPOBOXKAATIOCH
BBIPAKEHHBIMU CHUMITOMAaMU THOWHOTO KOHBIOHKTHBUTA M YUIMHSIIO CPOKH

BOCCTaHOBJIEHU 10 14 cyTok (pucyHOK 22). JledueHust >KUBOTHBIE HE MOTyYay.

\

Pucynox 19. I rpynna, 3 cytku: runepemust 2 6aja, COXpaHsSETCS WHBEKITUSI
COCY/IOB KOHBIOHKTHBBI BEK U IVIA3HOTO SI0JI0KA, CYIIECTBEHHO MEHEE BBbIPaKEeH

orek (yB. 5X).
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Pucynox 20. I rpynma, 7 CyTKH: IIOJIHO€ HMCYE3HOBEHHE BOCHAIUTCIBHBIX
SBJICHUA — KOHBIOHKTMBAa BEK HE M3MEHEHa, IIa3HOe S0JIOKO WHTAKTHO,
ONTHYECKUE CPE/IbI MPO3pavHbI (YB. 5X).

Pucynok 21. II rpynma, 3 CyTKu: NPUCOEIUHEHHE BTOPUYHOW HH(EKINH —
BBIPOKCHHBI KOHBIOHKTUBUT (KOHBIOHKTHBA BEK THIIEPEMUPOBAHA, BHIPAKEHO
OTEYHAa, HaOIIONAJIOCh CEPO3HO-THOMHOE OTHeNsieMoe, pyOeo3 paayKHOH
000JIOYKH — ITOKa3aHO CTpesIKoi) (yB. 5X).



—

hj' ff.

Pucynox 22. II rpynma, 3 CcyTku: B OTAMYME OT | Tpymmbl COXpaHSICTCS
TUIIEpEMHUs, OTEK, CEPO3HO-THOMHOE oTAeseMoe (yB. 5X).

IIo oxoHuaHuu OKCIICPUMCHTA KUBOTHBIC OBLIH IMOABCPIHYTHI 3BTaHA3UU
C ILCJIbIO HaHBHCﬁHIeFO MMPOBCACHNA THUCTOJIOIMYCCKOIO HCCIICAOBAHUA IJIa3.

OcCHOBHBIE pe3yJIBTaThl JAHHOTO MCCIICIOBAHUS TIPEICTABIICHbI B TaOIHIIE 3.

Tabnuna 3. BbIpak€HHOCTh MPU3HAKOB MOPAXEHUS IJ1a3 Y KPOJIMKOB IIPH

MHCTHUISIIIMH pacTBopa BemectBa CR

£ EICHIN NOSPICHNE s CrnesoTeveHHe (KBaapaThl) Otex (Ganasr)
E (Banmn)
gg I rpymma 1I rpymma 11 rpyvma I rpymma 11 rpyma
SE ATHOTHERIG WFIHOTHRY WFEOTHRX AHEO TN WO THRIY
AFIBO TR EFIDO THBINM ANEOTHABLIM MO TR B TR
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[Tocne mnpoBeneHUs W3yYEHUS KIMHUKO-MOP(OIOTHIECKON KapTHHBI
MOPAXCHU TJIa3 CTATUCTUYECKUI pacyeT pe3ylbTaToB MPHU MOMOIIM KPUTEPHUS
3HakoB G TOATBEpAWSI HAJIMYHME TPU3HAKOB OOJBINEH  BBIPAKECHHOCTH
nopakeHus: a3 BemectBoM CR Bo Il rpynme mo cpaBuenuro c¢ | rpymmoit

(manboree MoKa3aTebHBIM SBUJIACH OTICHKA THTIIEPEMHH U OTEKA).

3.22. T'ucromopdosiornyeckass  KapTHHA  MOPa)KeHUsl  IJia3
IKCMEPUMEHTAJIbHBIX KHUBOTHBIX B pe3yJbTaTe MECTHOIO Pa3/paskaouiero
AEMCTBUS.

JUIs OLIEHKM MECTHOIO pa3pa)karoulero AEHCTBUS MUPPUTAHTAa Ha OpraH
3pEHUs] SKCINEPUMEHTAJIbHBIX >KUBOTHBIX MPOBOIWIM THCTOMOP(OIOTHIECKOE
UCCJIEZIOBAaHNE POTOBHUIBI M KOHBIOHKTUBBI 3HYKJICHPOBAaHHBIX a3 Ha 7 u 14
cyTku Habmonaenus nocie uactuwusiiuu 0,1 mr 0,1% pacrBopa (I rpymnmna) u 0,2
mr 0,1% pactBopa Bemecrtsa CR (II rpymma). JleBblid (MHTaKTHBIN) TIia3
AKCIEPUMEHTAJIbHBIX JKUBOTHBIX HCIIOJIb30BAJICS B KAYECTBE KOHTPOJISL.

[Ipu  MopdomoruueckoM  HUCCIEAOBAaHWM  OLIGHHMBAJIM  XapakTep
NOBPEXACHUS SIUTENNS KOHBIOHKTUBBI, IPU3HAKU PETEHEPALINH, pacCTPONCTBA
KPOBOOOpAIIIEHHS,  BBIPAKEHHOCTb, IIIyOMHY, pPAacIpOCTPAaHEHHOCTh U
KJIETOYHBII COCTaB BOCHAJIUTENbHON HMH(DWIBTpALUU; HAJIU4YUE, XapakTep U
pacmipoCTPaHEHHOCTh TPAHYISALUOHHON TKaHH.

Yepes 7 cyTok mocie MHCTHUISIUHA UCCIIEAYEMOTO pacTBOpa, IPU OLEHKE
TMCTOJIOTUYECKONH KapTHHBI NopaxeHus, BbI3BaHHOTO 0,1 mr CR, BbISBIEHBI
CIIeayIoIre u3MeHeHus (pucyHku 23, 24):

- OIpENEIUIOCh HE3HAYUTEIbHOE KOJIMYECTBO OYaroB HEKPO3a SIUTENUS
KOHBIOHKTHUBBI TJIA3HOTO sI0JIOKA, TIUIACTHl KJIETOK TOKPOBHOTO JIHTEIHUS
XapaKTEepPU30BAIUCh CJ1a00 BBIPAXKEHHOM BAaKyOJIBHOM JUCTpOdUEN, KIETKU
OBLIIM TUIIEPXPOMHBI;

- PErucTpUpOBaAJIOCHh BBIPAKEHHOE PACIIMPEHHE KPOBEHOCHBIX COCY/OB,
NEPUBACKYIISIPHO BBISBISUIUCH €AMHUYHBIC HEUTPODUIBI 1 TUM(OIUTHI;

- HeHTpo(uIbHAs HHPUIBTPALIKS TPAKTHUECKH HE OTNPEACIIsIach,

- pereHepaTUBHBIE MTPOLIECCHI U TPAHYISLIMOHHASI TKAHb OTCYTCTBOBAJIY,

- B CKJIepe TOJ KOHBIOHKTHMBOI OTMEUajoCh pa3BOJIOKHEHHE Ha (hOHE

YMCPCHHOTI'O OTCKaA CKJIICPLI.
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Pucynox 23. I rpymma, 7 CyTKH: POTOBHMIIA C COXPAHCHHBIM JIIUTEIUEM,
YMEPEHHBIH OTE€K CcTpoMbl. OKpacka TE€MaTOKCUJIMHOM W DO3WHOM.
Yeemuenue 100x.

Pucynok 24. I rpynma, 7 cytku: OdvaroBoe YTOJNIICHHE IIacTa SMUTENUS C
Ha0yXaHUEM €ro KJIETOK U SiJiep, Pa3BOJIOKHEHUE CKJIEpPhl (TTOKa3aHO CTPEIIKOM).
Okpacka reMaTOKCUJIMHOM U 303UHOM. YBenunueHue 400X%.
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Mopdonoruueckas kapThHa MopakxeHus a3 nocie BosaeicTBus 0,2 mr
BemecTBa CR yepes 7 cyTok HaOmroneHus Oblila HECKOJIBKO OTJIMYHON (PUCYHKH
25, 26):

- poroBunia AuG@dy3HO YTONIMIEHA C HEYETKOM BOJIOKHHCTOCTBHIO
(pa3MBITOCTBIO) CTPYKTYPHI COSTMHUTEIILHON TKAHU;

- HEKpO3 dnuTenus 0yIpb0apHO KOHBIOHKTUBBI HA HEKOTOPHIX y4acTKax C
dbopMupoBaHUEM HSPO3UM, MPEACTABISIONMINX COOOM MOBEPXHOCTHBIC AC(HEKTHI
MHOTOCJIOHOTO 3MUTENUs CO caaboi JeHKOUUTapHON peakuuel, MIacThl
MOKPOBHOTO DJIUTENHS CO ClIabOBBIpaKEHHONW BaKyoJIbHOW nucTtpodueit ¢
HAJUYMEM IIEICBUAHBIX Je(EKTOB, pACIOJOKEHHBIX B TONIIE TUIACTa
napajyieIbHO TOBEPXHOCTH, Ha OOJNBIIOM MPOTSHDKCHUH — OMPEISIISUTHCH
MEXATUTEIHANIbHBIE e (CBHICTEILCTBO HAPYIICHHUS MEXIMUTCINATBHBIX
KOHTaKTOB U OTEKa);

- 3HAYUTENIbHOE pACIIMPEHUE KPOBEHOCHBIX COCYAOB, OCOOEHHO B
00J1aCTH CBOJIa POTOBUIIBI;

- eIMHUYHBIC CETMEHTOSICPHBIC JIEHKOIMTHI MEXKTY SIUTEINATLHBIMU
KJIETKaMH TI0 TIepudepur dPO3Wi W Ha yHajlleHWH OT HHX, TakKKe Ha BCEM
MPOTSHKEHUU B CKIIEpe (C HEOOBIION MPUMECHIO JICHKOIIUTOB);

- pereHepaTUBHbIE  W3MEHEHHWS B  HUCCIEAYEMBIX  Ipemaparax

OTCYTCTBOBAJIH.
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Pucynok 25. II rpynma, 7 cytku: poroBumnia ¢ aud@dy3HbIM OTEKOM €€
MOBEPXHOCTH U MOBEPXHOCTHBIX OTJEJIOB M MOBEPXHOCTHOH BOCHAIUTENBHOMN
peakuueil. Okpacka reMaTOKCUIIMHOM M 303MHOM. YBenudenue 100X,

Pucynok 26. Il rpymnma, 7 cCyTkd: odar JecKBaMaldy OOHUTENUS C
BOCHAIUTEIBHONW HHPUIbTpaLuel MIy0KeIeKaliuX CI0eB POroBUIlbl (TIOKa3aHO
cTpenkamu). Okpacka reMaTOKCHIIMHOM U 303MHOM. YBennuenue 400X,
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Ha 14 cytku y skuBoTHBIX | rpymmsl (Bo3aeiictBue 0,1 mr BemectBa CR)
MUKpPOCKOIIMYECKasl KapTUHA U3MEHEHUH I1a3 XapaKTepru30Ballach CIEAYIOMUMHU
U3MEHEHUsAMU (pUCyHKH 27, 28):

- ONpPEAENSUIUCh YYaCTKU MU3MEHEHHOTO KOHBIOHKTUBAJIBHOIO SMUTEIHS:
YMEpPEHHO BBIPaKCHHbIE TUCTpOodUIEeCKre U3MEHEHUS, KJICTKU
BaKyOJIU3UPOBAHbL, sJlpa NUKHOTHUYHBIE M JAePOPMHUPOBAHHBIC, MOKPOBHBIN
IJIaCT KJIETOK YMEPEHHO pacIlupeH, MEX]y OJMNUTEIUATbHBIMU KIETKaMU
OTIPE/ICTSAIOTCS €IUHUYHBIE CETMEHTOSAIEPHBIE JIEHKOLIUTHI,

- eIAVHUYHbIE TOBEPXHOCTHBIE KPOBEHOCHBIE COCYIbl PACUIUPEHBI,
MOJTHOKPOBHBI, C KPAa€BbIM CTOSIHUEM JICUKOIIMTOB IO UX Mepupepun;

- MecTaMH cJIa0OBBIpakeHHasi JUMQoIUiazMaTHueckass HHPWIbTpalus B
00J1aCTH CBOJIa POTOBUIIHI,

- TKaHb POTOBHIIBI U CKJEpPbl ME€CTaMu Oblla HE3HAUUTEJIBHO YTOJIIEHA,

BOJIOKHHUCTOCTD €€ YIIOPAJAOYCHHAsA, XOTA U CTCPTasd.

Pucynoxk 27. 1 rpymnma, 14 cyTku: mNpakTUYeCKd TMOJHOE 3aTyXaHue
BOCIIAIUTENBHBIX TporieccoB. Cnabwiii  auddy3HBII OTEK W YTOJIICHUE
poroBuilsl OKpacka TeMaTOKCHIIMHOM U 303MHOM. YBenndenne 100%.
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Pucynox 28. I rpynma, 14 cCyTku: yTOJIIEHHE OSIUTEIMAIBHOTO TIUIacTa
poroBullbl (MOKa3aHO cCTpenkoil). Okpacka TeMaTOKCWJIMHOM H  HY03WHOM.
YBenauuenue noa MUKpockorom B 400x.

Bo3saeiicteue 0,2 mr BemectBa CR Ha 14 cytku (II rpynma) BeI3bIBajio
cnenyromue usmenenus (pucynku 29, 30):

- DJOUTENUH POTOBHUIBI MecTaMu ObUl HaOyXIIWi, BaKyOJIH3UPOBaH,
TUIIEPXPOMEH, C MHOTOYHMCIEHHBIMU MEXAMUTENNATBHBIMU  JIEUKOLUTAMM,
MECTaMM IUIACT JMNUTENIUS YTOJIIIEH 3a CYET YBEJIWYEHUS KIETOYHOCTH H
pa3MepoB sSaep, CTPOMA YTOJIILIEHA 3a CYET pa3pacTaHus rPaHyISILMOHHON TKaHU
MIPEUMYLIECTBEHHO B IOBEPXHOCTHOM €€ TPETH;

- B IPOMEXKYTKE MEXAYy BEKOM M Oyiab0apHOW KOHBIOHKTHUBOM
ONPENEISUINCh THOMHO-HEKPOTUYECKHUE MACChl B HEOOIBIIIOM KOJIMYECTBE;

- IOBEPXHOCTHBIE KPOBEHOCHBIE COCY/IbI OBLITU PACHINPEHBI;

- ONpEeACNSINCh  EAMHUYHBIE JUMQPOLUTBI U  CErMEHTOSCpHBIC
HEUTPOPMIIBI MEXKAYy SNHUTEIUATbHBIMU KJIETKaMU, OYaroBas yMEpeHHas
BOCIIANIUTEIbHAS  IUIa3MaTh4YecKass WHQPWIBTPAIUs BOKPYT KPOBEHOCHBIX
COCYOB, HEpaBHOMEpHasi Ha TMPOTHKEHMHM — [IyOMHa HHQUIbBTpara

MaKCHUMAaJIBHO AOCTHUIaJIa s TOJINIAHBI POTOBMIIEI,
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- HaAOMIOAQINCHh pPETEeHEPATUBHBIC MPOIECCHI: BBICOKAs KJIETOYHOCTH 3a
cyeT  mpucyTcTBUS  (GuUOpoOIACTOB,  BBIpAXKEHHAsT  BacKYJsIpU3allus,
ONPENEISUINCh YaCTUYHO YIOPSIOYEHHBIE BOJIOKHHUCTBIE CTPYKTYpPBI, IIO
nepudepun rpaHyISIIUOHHON TKAaHW BU3YaJIU3UPOBAIUCH HEOOJBIINE YyYACTKH
pYOIIOBOM TKaHH C YIHOPSIOYEHHOW CTPYKTYpPOM, C OOJIBIIMM KOJINYECTBOM
(GuOpPOIUTOB, CO CIABIIMMUCSH KPOBEHOCHBIMHU COCYJaMH, YTO MPUBOAUIIO K

nedopmalii MOBEPXHOCTH POTOBUIIBI.

Pucynox 29. 1l rpynna, 14 cyTtku: yTonIieHue pOTrOBHIIBI, €€ Aedopmarius u
OT€K, HaIW4Yue  TPaHYISIIMOHHOW  TKaHW  (MOKa3aHO  CTpEJKaMu),
NPEUMYIIECTBEHHO  IMOBEPXHOCTHAs  JICHKOUMTapHas  BOCHAJIMTEIbHAs
uHuabTpaiusa. Okpacka reMaTOKCUIMHOM U 303uHOM. YBennyenue 100x.
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Pucynok 30. II rpynma, 14 cyTku: yTOJIIEHHE IJIaCTa SIMUTEIIHUS POTOBHUIIBI
(mokazaHo ctpeikoif). OKkpacka reMaTOKCUJIMHOM U 303WHOM. YBEJIUYEHHUE TOJ
MHUKpOckoroM B 400x.

I'mcromornueckue MCCiIenoBaHus, NPOBEACHHBIE HA 14 CyTKH, BBIIBWIN
Oonee  BBIpaXEHHbIE  CTPYKTypHble  HapymeHus Bo Il rpynme
JKCIIEPUMEHTAJIBHBIX JKUBOTHBIX, B IIEPBYI0 OUEpENb KaCAOIIUECs CTPYKTYpPBI
poroBulibl. Tak ke KaK ¥ MpH OIEHKE KIMHUYECKOW KapTUHBI, HAOIIOMaBIINECS
THUCTOJIOTUYECKUE M3MEHEHHs] TO3BOJMWIM  3a(UKCHPOBAaTh  HAMOOJIBIINN
nopaxaromui 3¢dexr ot Bo3nelcTBus BeuiectBa CR B xonnuectse 0,2 Mr, 1o
cpaBHenuto ¢ 0,1 mr. Kaptuna pereHeparopHblx H3MEHEHH Ha 14 cyTku
CBUJETENBCTBOBANIA 0 Oosee ObICTpoil penapauuu npu Bosaeiicrsuu 0,1 mr no
cpaBHenuto ¢ 0,2 mr Bemecta CR.

Takum 00pa3oM, THUCTOJOTHYECKOE HCCIEJOBAHUE MOATBEPAUIIO, YTO
BemiectBO CR oOnmagaer pasnpakaroliuM M MOBPEXKIAIOLIUMM JIEHCTBUEM Ha
KOHBIOHKTUBY M poroBuuly mia3. HecmMoTps Ha To, 4TO KJIMHHYECKash KapTHHA
pa3Ipa)karollero JEUCTBUS B IIEPBbIE CYTKM IIPAKTUYECKM HE OTIMYAJIACh B

obenx rpymmnax, B JIaJIbHEHIIIEM HHTEHCUBHOCTh U IMPOAOJIKUTCIIbHOCTD
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KJII/IHI/IKO-MOP(I)OJIOFI/I‘IGCKI/IX HpO}IBJIeHI/Iﬁ IMMOpaAKCHUA OoybIle 3aBHCEIA OT
KOJINYECTBA BCIICCTBA, IMOIMaBIICTO Ha CIIN3UCTHBIC 000JI0YKH riaa3
9KCIICPUMCHTAJIBHBIX KUBOTHBIX W HNPUCOCIHHCHUA THOMHO-BOCIIAJIUTEIILHOTO

mporecca.

3.3. Mopdoaornueckasi KapTUHA NMOPAKEHUH JIErKHX

IKCHIEPUMECHTAJIbHBIX KUBOTHBIX BCIIICCTBOM CR

B sKkcnepuMEHTalIbHOM HCCIEIOBAHMM Yy4acTBOBAJIU 6 370pOBBIX
KpoaukoB nopoxasl «Iunmmmnay, macco 2500-3200 .

BHyTpu kamMepsl a3p03071b NOAIEPKUBAIICS BO B3BEIIEHHOM COCTOSIHUM C
MTOMOIIBI0 2-X BEHTHWISTOPOB T€KCArOHAIHLHOTO 00beMa — BEPXHETO U HUKHETO.

B wucnonp3dyemoit Hamu «Metoguke Nol» CcpokM  HaXOXJIEHHS
AKCIEPUMEHTAJIBHBIX >KMBOTHBIX B KamMepe MpH MPOBEICHUN HHTAISIMOHHOMN
3aTpaBKU HE PETIaMEHTHPOBAHBI, TO3TOMY OB OTIPEEICHBI HAMHU.

[Ipu mpoBeneHUM UCCIEIOBAHUS SKCIEPUMEHTAIbHBIC JKUBOTHBIE OBLIU
pasfesneHbl Ha CIEAYIOMIME 3 ONBITHBIE TPYIIBI MO 2 KPOJMKAa B KaKIO0M —
KUBOTHBIE HAXOAWJINCh B T€PMETUUYHOU Kamepe, riue Obuio pacnbiieHo 60 Mmr
BemecTBa CR, B Teuenue 4, 7, 10 MuHyT.

['mbenn >KCIEpUMEHTANBHBIX >KMBOTHBIX B TEUYCHHE JKCIEPHUMEHTA HE
Ha0JIIOIAJIOCE.

[Tocne mpoBeneHus 3aTpaBKU IPOBOAWIN HAOIIOEHUE 32 HUMH B TCUCHUE
1 cyTok, mocie 4ero OCyIIECTBISUIM MX ABTAHA3UI0. 3aTe€M, C IEIbI0 OLICHKH
MOP(OJOTUYECKON KapTUHBI TOPAXKEHUS M3rOTABIMBAIM MUKPOIPENapaThl
JIETKUX JJIs1 TPOBEICHUSI CBETOBOM MUKPOCKOIIHUHU.

[Ipu npoBeaEeHNN MUKPOCKOTIMU OLIEHUBAJIN

- COCTOSIHUE DIHTENUS CIU3UCTOM OOOJIOUKH JIbIXaTeNbHBIX ITyTEH
(BHYTPHJIETOUYHBIX OpPOHXOB);

- COCTOSHHUC JICTOYHBIX COCYI0B;
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- COCTOSTHUE aJIbBEOJI, MEXaJbBEOJIIPHBIX MEPErOPOJOK, aIbBEOJIIPHOTO
AIUTEINHS;

- HallMyM€ M OTCYTCTBHE BOCHAJUTEIbHBIX SBJICHUU (JICUKOLIUTO3,
OTEYHAas KUAKOCTb U JPYTHE).

V¥ Bcex rpyIi ’KUBOTHBIX BO BpEeMsl MPOBEJICHUS 3aTPaBKU U MOCIE Hee (B
TeueHre mepBbiXx 30 MHUHYT) HAOMIOMAIMCh CHUMITOMBI Pa3Ipa)karoniero
neiictBus BemectBa CR: rpymuHr (moBeneHWE, HANpPABICHHOEC HA OYHUCTKY
MOBEPXHOCTH TeJla) ¥ JIBUTATEIHHOE OSCITOKOHWCTBO, TIEPUOIUICCKOS 3aKPBITHE

IJ1a3HOM 11enu, 6yedapocnasm, clie30TeUeHUE.

PesynbraThl nccnenoBanus ObUTA CIETYIOIIUMH:

1. I[Ipu wuccliegoBaHUM JETKMX AKCIEPHUMEHTAJbHBIX KMBOTHBIX I

OIIBLITHOM TPYIIITEI HAOIIONAIKCE ClieAyIonre nsMeHenus (pucynku 31, 32, 33):

Makpockonuuecku: yMepeHHass THUIEPEMHUS  CIU3UCTOM  00OJIIOYKH
BHYTPHUJIETOYHBIX OPOHXOB.

Muxpockonuuecku: BHYTPWIETOYHBIE OpOHXM M UX DSIUTEIHATbHAS
000JI0YKa HOPMAIFHOTO CTPOCHUS, KIETKM €€ C YETKHMH SApaMU C
JIOCTAaTOYHBIM ~ COJEpPKAHUEM XpoMaTo(PrIIbHOW CyOCTaHIIMHM, yMEpPEHHOE
MOJIHOKPOBUE COCYZIOB MAjiorO U CpemHero kKamuOpa (OoJblie B IEHTPATBHBIX
OTJeNax); YYacTKH JUCTeleKTa3a (dM(PHU3eMaTo3HO paCHIMPEHHBIE YYacTKU
HaOIOANCh OOJBITNIE B KPACBhIX OT/ENAX), MEXKAIbBEOISIPHBIC MEPETOPOIOKH
HE YTONIIEHBI, aJTbBEOJSIPHBIM AOUTENUNA OBUT HOPMAJIBHOTO CTPOCHHS C
YETKUMHU sIIpaMu, 0€3 WX HM3MEHEHWH; BOCHAIHUTEIbHBIC W3MCHCHHS B BHUJIC

HeﬁKOHHTOSa 1 HAJIUYHUS OTCUHOM KUIAKOCTU OTCYTCTBOBAJIH.
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Pucynok 31. | rpynna, 4 MUHYTBHI BO3/€HCTBUSA: HOPMAJIbHBINA MMPOCBET OPOHXOB.
Okpacka reMaTOKCUJIMHOM U 303UHOM. YBenuueHue S0X.

T

Pucynok 32. 1 rpynma, 4 MHHYTBI BO3JCHCTBHS: Y4YacCTKU AHCTEIEKTa3a,
yMEpEHHOE  TMOJHOKpOBHE  cOCydoB  (MOkazaHO  cTpenkoi).  Okpacka
reMaTOKCUIIMHOM U 303WHOM. YBennueHue 100x.



Pucynok 33. | rpynina, 4 MUHYTBI BO3ICHCTBUSI: YETKHE Spa IMUTEIUS alTbBEOJ.
VYuactok  gmcrenmekraza.  Okpacka  TeMaTOKCHJIMHOM W DO3WHOM.
Yeennuenne 400%.

2. IIpy  wMccaeoBaHUM JIETKMX AKCIECPUMEHTAIBHBIX KMBOTHBIX 1

OIIBITHOM TPYIIIbI HAOIIOMAIK ClIeayiolue usMeHnenus (pucynku 34, 35, 36, 37):

Maxpockonuuecku: POCBET BHYTPUIIETOYHBIX OPOHXOB OBUT HECKOJBKO
pacimpeH, yMepeHHasi TUIIEPEMHUSI HX CIIM3UCTON 000TOUKH.

Muxpockonuuecku: TPOCBETHl BHYTPUJICTOYHBIX OPOHXOB IIMPOKHE U
CBOOOJHBIC, MX IMHUTEIHANTbHAS 000JI04Ka HOPMAIBHOTO CTPOCHUS, KIETKH €€ C
YETKUMHU SIAPAMU C TOCTATOUYHBIM COIEPKAaHHEM XPOMaTO(UIHbHON CyOCTaHINH,
YMEPEHHOE IOJIHOKPOBHE COCYIOB MAajior0 W CpPEIHEro KamuOpa; ydacTKu
aucTenekrasa  (dM(QHU3eMaTo3HO PACIIMPEHHBIE YYacTKH 4YepelaoBajiCh C
y4acTKaMHu CITaBIIMXCS aJIbBEOJ), MEKAIbBEOJSIPHBIC TIEPETOPONOKH HE
YTOJIIEHBI, aIbBEOJISIPHBIA IMUTEINUNA OBLT HOPMAIBHOTO CTPOCHUS C YETKUMHU
saapaMu, 0€3 MX W3MEHEHUH; HaOIrofaiach HE3HAYMTEIbHAs MakpodaraibHas
UHOUIBTpAIKs B MeCTaX dM(U3EMaTO3HO PACIIUPEHHBIX aJTbBEOJI, MECTAMU —

€IMHUYHBIE AJIbBEOJIBI C COJIEPKAaHUEM IKCCYy/IaTa (Cepo3Hasi )KUIKOCTb).



Pucynox 34. Il rpynma, 7 MHHYT BO3JICHCTBHS: HOPMAaJIbHBIC TPOCBETHI
BHYTPUJICTOYHBIX OpOHXOB, YMEPEHHOE IIOJIHOKPOBHE COCYAOB (TOKa3aHO
CTPENKOW), YYacTKH JucTenekra3a. OKpacka TEeMaTOKCHIMHOM M S03WHOM.
Yeemuuenue 50%,

Pucynox 35. II rpymma, 7 MHHYT BO3JCHCTBHS: Yy4YacTOK 3MQHU3EMaTO3HO
PACIIMPEHHBIX AJIbBEOJ, €IWHUYHBIE AJIbBEOJBI C COAECPKAIIMMCSI CEPO3HBIM
sKccyaaroM (TokazaHo crpenkoit). Okpacka TeMaTOKCHIIMHOM W DO3HHOM.
VYBennuenne 100x.



Pucynok 36. Il rpymnma, 7 MHHYT BO3IEHCTBHUS: ajbBeojia C COAEpIKalleics
CEepPO3HOM JKUIKOCTBIO, SMHTENIMKA ajabBEOJ C YEeTKUMHU sapamu. Okpacka
reMaTOKCUIIMHOM U 303WHOM. YBennueHue 400x.

Pucynok 37. |l rpynna, 7 MUHYT BO3AEWUCTBUA: aJbBEOJISIpHBIE Makpodaru B
MecTax 3M(PHU3EMaTO3HO PACIIUPEHHBIX albBEON (ITOKa3aHo cTpekon). Okpacka
azypro3uHoM. YBenunuenue 400x.
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3. Ilpu wucciaenoBaHUU JIETKUX JKCIEPUMEHTAIbHBIX KUBOTHBIX |1

OTBITHOM IpyNIbl HAOIIOAANH clieyionme u3MeHenus (pucynku 38, 39, 40, 41,
42, 43):

Makpockonuuecku: TIPOCBET BHYTPHIJIETOUHBIX OPOHXOB OBLIT HECKOJIBKO
CHaBIIMICS, CIU3UCTasi 000JI0UKa THIIEPEMUPOBAHA.

Mukpockonuuecku': TPOCBETHl BHYTPHUJICTOYHBIX OPOHXOB CIIABIIHECH,
SMUTENNH OpOHXOB C TEHICHLHMEH K JIOXKHOW MHOTOPSTHOCTH (BCIIEICTBHUE
OoTeKa), sApa YeTKHEe C JIOCTAaTOYHBIM COJACpPKAHHEM XpPOMaTo(pUIbHON
CyOCTaHIIMM; BBIPAKEHHOE IIOJIHOKPOBUE COCYIIOB BCEX KaJIMOpPOB; Y4YaCTKU
aucTenekTaza (¢ mpeoOnajaHMEM — YyYacTKOB — CHABIIMXCS — ajbBEO),
MEKaJIbBEOJIIPHBIE ~ MEPErOpOJKA  YTONILIEHBI 32 CUET  BBIPAKEHHOTO
MOJHOKPOBHUSI MX CTEHOK, aJIbBEOJSIPHBINA SMUTENUNH HOPMAJIbHOTO CTPOEHHS C
YeTKUMH S/IpaMH; HaOMIONAMCh TPYIMIBI Makpo(aroB MPEHMYIIECTBEHHO B
MecTax 5M(U3eMaToO3HO paCIIMPEHHBIX albBeoJl, MECTaMU — eIUHUYHBIC

aJIbBCOJIBI C COACPIKAHUCM CCPO3HOT'O SKCCyaara.
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Pucynok 38. Il rpynma, 10 MuMHYT BO3JCHCTBHS: cHajJeHHE IPOCBETOB
BHYTPUJIETOYHBIX OpOHXOB, TIOJHOKPOBHE COCYIOB BCEX KaluOpOB U
MEXKaJIbBEOJIIPHBIX TMeperopogok. Okpacka TeMaTOKCHIIMHOM M 303MHOM.
VYeenmuuenue 100x.



Pucynok 39. IIl rpynma, 10 MHHYT BO3JIEHCTBUS: CHABIIMKUCS MPOCBET BHYTPHICTOYHOIO
OpoHXa C TeHIIEHIIUEH K JI0)KHOW MHOTOPSITHOCTH («roQpUpPOBAHHBIN» OPOHX), BRIPAXKEHHOE
MOJIHOKPOBHE MEXKAIbBEOJISIPHBIX TMeperopogok. OKpacka T€MaTOKCHIMHOM M 303UHOM.
Veenuuenue 400X%.

ARG SR R )

Pucynok 40. III rpynma, 10 MUHYT BO3JICHCTBUSA: BBIPAKEHHOE IMOJTHOKPOBHE COCYIOB BCEX
KaTMOpOB M MEXalbBEOISIPHBIX MEPEropoAoK, AUCTEIEKTa3 € IMpeo0JIiaJaHueM YYacTKOB
CHABIIMXCS aJbBEOJI, €AUMHHYHBIE allbBEOJIBI C COJAEPIKALIUMCS CEPO3HBIM 3KCCYAaTOM
(mokazaHno ctpenkoit). Okpacka reMaTOKCUIMHOM U 303MHOM. Y Benudernue 100X,
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Pucynox 41. III rpynna, 10 MUHYT BO3AEHCTBHS: YYaCTOK KOMIIEHCATOPHOM
smpuzempl. Okpacka azyp303uHOM. YBenuuenue 200X.

Pucynok 42. 1II rpynma, 10 MHHYT BO3IEHCTBUS: MEKaJbBEOISPHBIC
NEPETOPOAOKH YTOJIIEHBI 3a CUET IMOJHOKPOBUA HMX CTEHOK, aJbBEOJSIPHBIN
AMUTENUN HOPMAJIBHOTO CTPOCHUS C UETKUMH SAJIpaMH, albBEOJSIPHBIE
Makpodarn B mpocBeTax anbBeon (MOKazaHO  cTpenkoi). Okpacka
reMaTOKCUIIMHOM U 303UHOM. YBenumueHue 400x.
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Pucynox 43. IlIl rpynma, 10 MHMHYT BO3ACHCTBUS: MEXKaJIbBEOJSIPHBIC
MIEPETOPOIKU YTOJIICHBI 32 CUET TOJTHOKPOBUS MX CTCHOK, MEXAJThBEOJSPHBIC
MIEPETOPONIKHU TTOTHOKPOBHBI, TPYIIIHI MaKpO(haroB MperuMyIeCTBEHHO B MECTax
9M(HU3EMaTO3HO pPACHIMPEHHBIX albBeod (MokazaHo crpenkoit). Okpacka

azypa03uHoM. YBennueHue 400x.

Takum 00pazoMm, yCTaHOBJIEHO, YTO TPU HHTAISIIMOHHOM BO3JCHCTBUH
BemectBa CR B ;erkmx  pasBUBAIOTCS  BBIPAKEHHBIE  MPOSBIICHUS
pasapaxaromiero AeWCTBUS B BUJIC PACIIUPEHUS U TUTIEPEMUN BHYTPHIICTOYHBIX
OpoHXOB, a 3aTteM OpOHXOCIMa3Ma, pPACIIUPEHUS W TOJHOKPOBUS COCYIIOB,
NOSABJICHUM  YYacTKOB  JIMCTEJIEKTa3a  BCJIEACTBUE  KOMIIEHCATOPHOTO
IM(PU3EMATO3HOTO PACTSKCHHUS YaCTH aTbBEOJ, YMEPEHHOW MEepUBACKYISIPHON
auMmdorTapHot  (MakpodaraiabHOW) — UHPUIABTpaMu.  BeIpakeHHOCTH
MOP(OJOTUYECKUX TPOSBICHUNM OT WHTAISIMOHHOTO BO3ACUCTBUS 60 Mr
BemiectBa CR i1 KWUBOTHBIX, 3aBUCUT OT JJIMTEILHOCTH BO3ACUCTBUS: TIPH

npeObIBAHUN JKCIEPUMEHTAIBHBIX KUBOTHBIX B 3apakKeHHOW armocdepe B
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tedenue / u 10 MuHyT HabGMIOAAMMCh MPU3HAKU HEHMH(GEKIIMOHHOTO CEPO3HOTO
BOCMajieHUs1 (IMTHEBMOHUTA) 3HAYUTENbHO Oosiee BbIpaxkeHHbIe B |l rpymme
KUBOTHBIX — CIIABIIIMECS MPOCBETHI BHYTPUIIETOUHBIX OPOHXOB C TCHACHIIMEH K
GbOpMUPOBAHUIO  JIO)KHOM  MHOTOPSITHOCTH  («ropupOBaHHBIE» OpPOHXH),
BBIPOKCHHOE TIOJTHOKPOBHE COCYOB BCEX KalMOPOB W MEXKAIbBEOSPHBIX
NEPErOpoOAOK C HX YTOJIIEHHWEM, AHMCTEJeKTa3a ajbBeod C MpeolinaJaHueM
YYacTKOB CIAJIeHUs, TPYymmbl MakpoharoB MPEUMYIIECTBEHHO B MeECTax
IM(PU3EMaTO3HO PACIIUPEHHBIX AJIbBEOJI, CAMHIUYHBIC AIBBEOJIBI C COMEPIKaHNEM

CCPO3HOTI'0 3KCCyaara.

3.4. OnpenesieHre KOHIEHTPAIMU U U3y4YeHHEe CPOKOB

coxpansiemoctu BemectBa CR Ha o0bekTax-HOCUTEIAX

N3ydyeHne nuHAMUKM W3MEHEHHS KOHIICHTPAIMM TIPH TPOBEICHUU
UCCIICIOBAHUS TI0 COXPaHSIEMOCTH (IIUTEIbHOCTH coxpaHeHus) BemiectBa CR
Ha OOBEKTaX-HOCHUTENAX JTaeT MPEICTABIEHUE O BO3MOKHOCTU MOCIIEIYIOIIETO
MOBTOPHOTO TIOPAXCHHUS HPPUTAHTOM (B TOM YHCJIE 4Yepe3 JUIUTEIbHBIN
npomMexxyTok BpeMeHun — 300-600 cyTok) mpu KOHTAaKT€ C OKPYKAIOUUMH
npenMeTaMu B oOdYare MPUMEHEHHsI CPEICTB CaMOOOOPOHBI, CHAPSHKCHHBIX
BemectBoM CR. IlpoBeaeHue wuccienoBaHUs BENIECTBEHHBIX JI0KAa3aTElbCTB
MO3BOJISIET YCTAHOBUTH (PAKT MCIOJIB30BaHUSI FA30BbIX CPEICTB CAMOOOOPOHBI U
YCTAaHOBUTH CPOKH MIX TPUMEHEHUS.

[Tpu mpoBeneHnr KOHTPOIHHOTO XUMHUKO-aHATUTUYECKOTO UCCIIECIOBAHUS
0,5% pactBopa BemectBa CR KOIMYECTBO MppHUTaHTa HAa MOMEHT Hadaia
OKCIIEPUMEHTA COCTaBMJIO 5 Mr Ha TKAaHEBOM OO0bEKTe (Ha4aJIbHAsS
KOHIICHTpamnusi). Pe3ynaprarbl HCCIeOBaHUS, TMPOBEACHHBIE Yepe3 CYTKH,

IIOKa3aJIki, 4YTO KOJINYCCTBO BCIICCTBA CR MMPETEPIICTIO BHAYUTCIIbHOC CHUKCHHC
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— IpPU «OTKPBITOM» crocobe xpaHeHus 10 58%, Mpu «3aKpbITOM» crocode
xpaHeHuss 10 92% MO CpaBHEHHIO C MCXOAHOM BEIMYMHOM COACpIKAHUS
upputanta Ha OOBEKTe, 4TO, HauboJiee BEPOSTHO, CBSI3aHO C HCIAPCHHUEM
U30IPOIMIIOBOTO CIIUPTA C MOBEPXHOCTH MUIIICHEH.

B mnocneayromye Cpokd ¢ MOMEHTa Hayajga MCCIEHOBaHUS OTMEYalld
NIOCTENIEHHOE CHWXEeHUE KoimyecTBa BemecTBa CR Ha mumensx: Ha 90 cyTku
Npou30nUI0 yMeHblleHue 10 48,5% OoT HayaabHOTO KOJIMYECTBA MpPH
«OTKpBITOM» crioco0e xpaHenus, 10 90% npu «3akpeIToM» crocode; Ha 100
cyTku — 10 47,3% 1 89% COOTBETCTBEHHO.

B OGonee mo3gHuE CpoOKM C MOMEHTa Hadaja MCCIEJOBAaHMS TKaHEBBIX
MHUIIICHEH HaOII01aI0Ch JalbHEHINIee YMCHBIICHHE KOJIMYECTBA BEIICCTBA
CR: na 300 cyrkm oTMedeHO CcHUXkeHHe a0 22,5% oT mnepBOHa4daIbHOU
BEJIMYMHBI MIPH KOTKPBITOM» CIocobe u 10 79% — mpu «3aKkpbITOM» CrIoco0e
XpaHCHHS.

Ha mMoMeHT okoH4aHus 3kcnepumenTa, Ha 600 cyTKH, OCTaToOK BEIIECTBA
Ha MMILEHSIX COCTaBMJI Bcero 3% OT MCXOAHOW BEIWMYMHBI MPHU «OTKPBITOM)
criocobe xpaHeHus W 52,5% OT HaYaJbHOTO KOJMYECTBA IIPH «3aAKPBITOM
crioco0e XpaHeHHUs.

Jlunamuka cHuxXeHHs kommuectBa BemectBa CR B 3aBucuMoctu ot
YCIIOBUM ¥ CPOKOB XPaHCHHS TKAHEBBIX MUIICHEH HAIISIHO IMPEACTABICHA Ha

pucyske 44,
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Pucynox 44. Cuuxenue xoHueHtpauumu 0,5% pactBopa BemectBa CR B
3aBHCHMOCTH OT CPOKa U CII0C00a XpaHEHUs! TKAHEBBIX MUIIICHEH.
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Pucynox 45. CHmxenue xoHueHtpauun 1% pactBopa BemectBa CR B
3aBHCHMOCTH OT CPOKa U CII0C00a XpaHEHUsI TKAHEBBIX MUIIICHEH.
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AHAJIOTUYHBIE PE3YJAbTaThl KOJUYECTBEHHOTO OMPENEIICHUS CONEPIKAHUS
BemiectBa CR ObLIM MOMy4YeHBI B SKCIIEPUMEHTE M0 M3YyUYCHUIO ITUTEIHHOCTH
€ro COXpaHEHUs] Ha OOBEKTaX-HOCUTEISX C HaHeceHHbIM 1% pacTBOopoM
BEIIECTBA B  H3ONPOMWIOBOM coupre (C HaYaldbHOW  OmpenessieMoit
KOHIeHTpauue 10 mr uppuTaHTa Ha TKaHeBOM MueHu). Ilpu xpaHeHumn
TKAaHEBBIX MHIIEHEH «OTKPBITBIM» crocoOoM komuuecTBo BemiectBa CR
HEYKJIOHHO CHHWKanoch, cocTtaBuB Ha 90 cytku 51% oOT mepBOoHayanpHOrO, Ha
300 cytku — 23,5%, Ha 600 cytku — 2%, TO €CTh, BEIIECTBO MPAKTUYECKU HE
onpenensuioch. [lpu XpaHeHUU «3aKpBITBIM» CIIOCOOOM CO/IEpKAHUE BEIEeCTBA
CR B Teuenue Bcero cpoka wuccienoBanus (600 CyTok) CHHU3WIOCH
npuoOIM3UTENbHO B 2 pa3a, coctaBuB 47% oOT mnepBoHadajabHOro. To ecthb
BEILIECTBO OCTAaBAJIOCh B 3HAYMMbBIX KOHLEHTPALMSAX C TOYKH 3PEHUS €Tr0
MOPAXKAIOIIEH CIIOCOOHOCTH.

Takum oOpa3oM, B pe3ylbTare MPOBEICHHOTO WCCIEAOBaHUS ObUIH
YCTaHOBJICHBI 3aKOHOMEPHOCTH MU3MEHEHHUS COJAEPKAHUSI KOJMYECTBA BEILECTBA
CR Ha TKaHEBBIX MUIIECHSX B 3aBUCHMOCTH OT CPOKOB M YCJIOBUU UX XPAHEHHUS.
JnurenbHOCTh coxpaHeHus BemiecTBa CR Ha TKaHEBBIX MUIIEHEW IJIABHBIM
o0pa3zoM orpeaensyiach YCJIOBUSMH HUX XpaHEHUs (COOTHOLIEHUE KOJIMYECTBA
UppUTaHTa, BblABIsieMoe Ha 600 CyTKHM SKCIEPUMEHTa MPU «OTKPBITOM»® H
«3aKpBITOM» croco0ax XpaHeHus, coctabisio 3% u 52,5% - nnsa 0,5%
pactBopa; 2% u 47% — nst 1% pacTBopa OT UCXOAHOM BETUYUHBI).

[To pe3ynbraTtam npoBeaeHHOTO uccheaoBanus BemiectBo CR MoxeT ObITh
OXapaKTepU30BAHO, KaK BEIIECTBO, JJIUTEIBLHO COXPAHSIOLIEECS B OKPYKaOIIEH
cpelne B HEUM3MEHHOM BHJE, CTENEHb W JWHAMHMKA CHIDKEHUSI KOJUYECTBA
KOTOPOTO TIPSIMO 3aBUCENIA OT YCIOBUIM €0 XpaHEHHs Ha 00bEKTaX-HOCUTEISX.

YcTaHOBIIEHHBIE B XOJ€ MCCIENOBAHUSI CPOKU COXPAaHAEMOCTH BEUIECTBA
CR uMEIOT Ba)XXHO€ 3HAYEHHE MPU MPOBEICHUM XUMHUKO-TOKCHUKOJIOTMYECKUX

I/ICCJ'IeI[OBaHI/If/i B YaCTH YCTAHOBJICHUS OITHMAJIBHOIO BpPCMCHH Haydalia
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IPOBEACHMS KaU€CTBEHHOTO U KOJIMYECTBEHHOTO €r0 OINpENEeHHs] Ha 00beKTax
uccinenoanusa meronoM BDXKX u moryt ObITh MCHOIB30BaHBI MPHU CyIeOHO-
MEAUIMHCKOM  JAMArHOCTHKE  IOPAXKEHUMN, INPUYUHAEMBIX  CPEICTBAMHM

CaMOO60pOHI)I, CHApPsAKCHHBIMU BCIICCTBOM CR.

3.5. Ouenka BTopu4HOii OMosiornvyeckoil akTuBHocTH Bemecrsa CR

N3ydyeHne BTOPUYHOW OMOJOTUYECKON AKTUBHOCTH BOIHO-CIUPTOBBIX
BBITSDKEK, MOJYYEHHBIX M3 TKAHEBBIX MHUILIEHEH, HAXOAMBIIMXCS Ha XPaHEHHUH
«3aKpbITEIM» crocobom B Teuenre 300 u 600 cyTok ¢ coaepKanuMcs Ha HHUX
BemectBoM CR (B kommuectBe 3,95 Mr um 2,62 MI' COOTBETCTBEHHO),
POBOAMIIOCH TOCPEACTBOM MHCTWUISIIIMM B IVla3a AKCIIEPUMEHTAJIbHBIX
KUBOTHBIX.

[TonroroBka K MCCIEIOBAaHUIO 3aKJIIOYajJach B CIEAYIOLIEM: TKAHEBBIC
munieHn 3amaduBamch B 30 M 96% odrtaHonma B TedeHme 3 CyToK (C
IpeIBApUTEIBHBIM ONPENEICHUEM CPEIHETO colepxkanusi Ha Hux BemiecTBa CR
MeronoM BDOXX), mnocine uyero mpou3BOAWIM pa3BEICHUE PacTBOpa
JTUCTUWITMPOBAHHOM BOJOW 10 JNOCTHXKEHHSI KOHIEHTPALMU STHUJIOBOTO CIUPTa
10%. Janee mnpoBoguiach HMHCTHILUISALMSA MOJYYEHHBIX BOJHO-CIUPTOBBIX
PacTBOPOB BBITSKEK B I71a3a SKCIIEPUMEHTAIBHBIX dKUBOTHBIX.

JIyist miccrieqoBaHmsT AKCIIEPUMEHTATBHBIC )KUBOTHBIE ObUTH pa3aeicHbl Ha
CJIeIYIOUIUE TPYTIIbIL:

1. KourponwsHas rpynma (4 KpoOJjuKa): B KOHBIOHKTHUBAJIBHBIA MEIIOK
MpaBoro masa 3akanbiBayiv 10% BoJHO-CIUPTOBBIN pacTBop B o0beme 0,1 mil.

2. OnbITHag rpymia (8 KPOoJIMKOB): B KOHbIOHKTUBAJILHBIN MEIIOK MPaBOroO
ma3a 3akanbiBaiu 10% BOIHO-CIHMPTOBBIA PACTBOP BBITSKKM W3 MUILIEHEH,

xpanuBIuxcs B TeyeHue 300 cyTok.
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3. OnbiTHas rpynna (8 KpOJIMKOB): B KOHbIOHKTUBAJIbHBIN MEIIOK MPaBOro
ma3a 3akanbiBaiu 10% BOOHO-CIHMPTOBBIM PACTBOP BBITSKKM W3 MUILIEHEH,
xpansamuxcs B Teduenue 600 cyTok.

Oukcanus  SKCIEPUMEHTAJbHBIX  KUBOTHBIX  INPU  TPOBEICHUU
UCCJIEI0BaHUS IIPOBOAMIIACH npu MTOMOIIIH WHIUBUTYaTbHBIX
UMMOOMIIU3AIMOHHBIX CTAHKOB.

DOBTaHA3UI0 JKCHEPUMEHTANIBHBIX JKUBOTHBIX B paMKax JIaHHOTO
UCCJIEI0BAaHUS HE OCYILECTBIISLIN.

Ouenky mopaxaromero  gedctBus BemectBa CR Ha  masza
HKCIIEPUMEHTATIBHBIX JKMUBOTHBIX TakKXK€ TPOU3BOAMIM B COOTBETCTBUU C
«Metoaukoit Ne 1», cormacHo KOTOpoil B xoA€ OPTaTbMOJIOTUUYECKOTO OCMOTpa
ONpeAeNsId  CIeNyIouMe ToKa3aTelu: JUIMTENbHOCTh  Onedapocnazma,
BBIPAKEHHOCTh  CIIE30TEUYCHHMSI, BBIPAKEHHOCTh THUNEPEMHH KOHBIOHKTHUBHI,
BBIPAKEHHOCTh OTE€Ka KOHBIOHKTUBBI, HAJIMUUE OPraHUYECKOrO MOPaAKEHUS
pPOTOBHUIIbI, CPOK KyMUpPOBaHUS CUMNOTOMOB. OIIEHKY BBIIICIEPEUUCICHHBIX
rapaMeTpoB ocyuiecTssiu Ha 1, 5, 10, 30, 60 munyrax; 1, 2, 3, 5 CyTKHu.

B pesynbrare NpoOBENEHHOIO MCCIEAOBAaHUSA B KAXKIOW HCCIEAYyEMOU
TPYIIE KUBOTHBIX TIOCIE€ WHCTUULSINMKA ObLIM  BBISIBICHBI HM3MEHEHMUS,
CBUIETENBCTBYIOINE O pa3ipa)aroleM AeiMCcTBUM pacTBOpoB Beniecta CR:
HaOMIOfanu  3aKpbITUE [Ia3HOW  IIeNd, JIBUrarelbHOE  OEeCHOKOMCTBO,
onedapocnasMm,  BBIpAXKEHHOE  CJIE30TEUYEHHE, TMOKpPaCHEHHE U  OTeK
KOHBIOHKTUBBI BEK, B PSJE CIy4aeB y KUBOTHBIX BO3HHUKAJIO OPraHUYECKOE
MOPAKEHUE POTOBUIIBI.

PCBYJ]BTaTBI BBIIICOIMMCAHHBIX 9KCIICPUMCHTOB IIPUBCACHLI B Ta6J'II/II_[€ 4,
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Tabnuua 4. BelpakeHHOCTh pa3Apa’karoliero AecTBUs BRITSHKKU BeecTBa CR
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CpaBHUTENBbHBIN aHAIU3 MOJYYEHHBIX JAHHBIX IO OMNBITHBIM TIpymnam
HKCMEPUMEHTAIBHBIX  JKMBOTHBIX  CBUJIETEIBCTBYET O  HauOOJIbIIEH
BBIPA)KEHHOCTU U MPOJOJDKUTENBHOCTH KyIIMPOBAHUSI CUMIITOMOB pa3IpakKeHHUSI
KOHBIOHKTUBBI IJ1a3 MpPU HWHCTHWUIALMM PACTBOPOB BBITSKEK M3 TKAHEBBIX
mumeHed, noiydeHHblx Ha 300 cytku. ComacHO pesysibTaTaM IMpPOBEACHHBIX
XUMHUKO-aHAJIMTUYECKUX HCCIEA0BaHMM KonudecTBa BemiectBa CR Meromom
BOXXX Ha TkaHEeBbIX MUIIIEHAX CO cpokoM XpaHeHus 600 cyTok (2,62 mr), ObLIO
oTMeueHo cHxeHue BeniecTBa CR nmpubnusurensHo B 1,5 pa3za mo cpaBHEHUIO
C €ro KOJMYECTBOM Ha TKAHEBBIX MHIICHSIX CO CpokoM xpaHeHusi 300 cyTok
(3,95 mr).

B KOHTpOJIBHOM TIpynne SKCIEPUMEHTAJIbHBIX JKMBOTHBIX OTMEYAIN
C1a0OBBIPAKEHHBIE CUMIITOMBI Pa3pa’K€HUs KOHBIOHKTHBBI TJIa3 B BHJE
KpaTKOBpeMeHHOro  Onedapocnasma, rumepemun g0  1-1,5  Oamios,
C1a00BBIPAKEHHOTO  CIIE30TEUYEHUs, OTCYTCTBHUSI TOBPEXKIACHUN POTOBUIIBI.
[TonHO€E KynupoBaHME JaHHBIX CUMIITOMOB HAaCcTynajo depe3 24 yaca.

[Tocne mpoBeneHuss M3y4eHHUsS] BTOPUYHONW OHMOIOTHYECKOW AKTUBHOCTU
BemiectBa CR crarnctuueckuil pacuer pe3yiabTaToB MpPHU MOMOIIM KPUTEPHS
3HakoB G TNOATBEpAMJT HAJIMYUE TPU3HAKOB OOJNBIIEH BBIPAXKEHHOCTH
nopaxkenus a3 BemectBoM CR B Il rpymmie mo cpasaenwuto c |1 rpymnmoii.

Takum  00pa3oM, pe3yapTaTbl MPOBEIECHHBIX AKCHIEPUMEHTAIbHBIX
UCCJIEJIOBAHUN CBUJETEILCTBYIOT O COXPAaHEHUM OHOJIOTHUYECKOW aKTHBHOCTHU
BemiectBa CR B nccneayeMbIx BOIHO-CIIMPTOBBIX BBITSXKKAX, U3TOTOBICHHBIX U3
TKAHEBBIX MHUIIEHEW, COAep)KAIllMX JIaHHbIA MPPUTAHT, MOMEUIEHHBIX Ha

XpaHEHHE B SKCUKATOPHI («3aKpBITHI» cioco0) B Teuenue 300 u 600 cyTok.
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SAKVIIOYEHUE

B nacrosimee Bpems I'CC pocTymnHbl A1 pUOOpPETEHUs U JOCTATOYHO
IIMPOKO PACHpPOCTPaHEHbl CPEAM TPa)KAaH, KOTOPbIE MOJB3YIOTCS MUMU Kak C
HEIbI0 CaMO3alUThl, TaK U B KPUMHUHAIBHBIX MeNiX. EXeromHo pheIHOK
NOMOJHSAETCA HOBBIMH OOpa3llaMH JaHHBIX CPEACTB — OTEUYECTBEHHOIO M
UMIIOPTHOTO TIPOU3BOJICTBA.

HccnenoBanusi Mo M3YYEHUIO CIy4aeB MOPAXEHUsS JIOAECH M3 Ta30BBIX
cpeactB camoobopoHsl, mpoBereHHble B Cankr-lletepOypre, mnokazamu
aKTyaJIbHOCTb UCCJIEIOBAHUS TAHHOM TeMaTUKU:

- mo naHHbIM apxuBa BCMD Cankr-IlerepOypra B nepuoa ¢ 1990 r. mo
1996 1. ObU1O MpoBeaEHO 626 3KCIEPTU3 MO MOBOLY MOPAKEHNUN, NPUYNHEHHBIX
B pe3yapTare  MWCMOJb30BaHUSA  Ta30BbIX  CPEACTB  CaMOOOOPOHBI
[FO.A. XpycraneBa, 1998; B.H. Jlebenes, 1999];

- 110 IaHHBIM apxuBa ['opoackoro odranbMonoruueckoro nentpa CaHKT-
[TerepOypra ¢ 1991 1. mo 1996 1. 6sUT0 3aduKcHpoBaHO 298 CilydaeB OKa3aHMs
MEIMIIMHCKOM MOMOIIM IO TOBOAY MOPaXEHHM, TPUUYUHEHHBIX B pe3yjbraTe
MCIIOJIB30BaHMUSl Ta30BBIX cpencTBo camooOoponsl [HO.A. Xpycranera, 1998;
B.H. Jle6enes, 1999];

- o JaHHBIM apxuBa [opoackoro odranemonornyeckoro neHTpa CaHKT-
ITerepOypra ¢ 1994 1. mo 1998 r. 6b1 3adukcupoBan 101 ciyyait okazanus
MEIUITUHCKOW TOMOIIU IO TOBOAY MOPaKEHWW, NMPUUYMHEHHBIX B PE3YJIbTaTe
MCIIOIb30BaHUS TA30BOT0 CTBOJILHOTO opyxus [A.W. JIuteun, 2002].

[Tocne 1998 1. momobnwie uccnenoBanuss B Cankt-lIlerepOypre He
npoBOAMINCH. B cBsi3u ¢ 3THM, Ha Oa3ze apxuBa OTaeNa CyAeOHO-METUIIMHCKON
AKCIIEPTU3bl TOTEPHEBIINX, OOBHUHsSEMBIX W Jpyrux Jsuin BCMD  Cankr-
[TerepOypra 1 OBLT BBITIOJIHEH aHAIN3 SKCIIEPTHBIX 3aKJIFOUYEHUH, BHITIOJTHEHHBIX
B nepuog ¢ 1999 r. mo 2010 r. mo MoBOJy MPUMEHEHUSI Ta30BBIX CPENICTB

CaMOOOOPOHHI.
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YcranosneHno, uyto B mepuoa ¢ 1999 r. mo 2010 r. 6O MpPOBEIEHO B
BCMD Cankr-IletepOypra 674 cyneOHO-MEIUIIMHCKHUE IKCIIEPTU3BI 1O MOBOIY
MOpKEHUW, MPUYMHEHHBIX B PE3yJbTaTe HCIOJb30BaHMS Ta30BBIX CPEICTB
CaMOOOOPOHHI.

BeI10 BBISBIIEHO, YTO CpeAu TMOCTPAIABIIUX MYKUHMHBI TOABEPTAINCH
IPUMEHEHHUIO Ta30BBIX CPeACTB caMoo0oponbl B 491 ciyuae (72,85%), To ecTh
CYILIECTBEHHO Yallle, HeXKeH >KeHIUHbI — 183 ciy4ait (27,15%).

Hau6onee vacro ['CC npuMeHsINCh B OTHOIICHWH BO3PACTHOM TPYIIIHI
20-40 net — 363 ciyuas (53,86%).

OOpamenre TMOCTPaZaBIIMX 3a OKa3aHUEM METUITMHCKOW TTOMOIIU
npoucxommiio B 487 ciygae (72,26%): B 403 ciyqae (59,79%) — obpamienue B
TpaBMaTOJIOTHYECKUM TYHKT, B 26 ciydasx (3,86%) — oOpalieHue B cTaioHap,
B 58 cuyuasx (8,61%) — HpOU3BOAUIIOCH OKAa3aHUE CKOPOM MEIUIIMHCKOM
nomouy. B 34 cayuasx (5,04%) noctpaaasuive ObUTH TrOCHUTATU3UPOBAHBI.

B OonpmumucTBe cinydaeB — 443 (65,73%) — oxazaHue METUIIMHCKOMN
MOMOIIIM TIPOU3BOJAWIOCH B TEUEHHE [-X CYTOK OT MOMEHTa TONyYCHHUS
nopaxxeHui, u3 HuUX B 35 ciyvasx (5,19%) nopaxeHHble 0OpaTUIIMCh B NIEPBBIC
30 munyT, B 76 cayuaax (11,28%) — or 30 munyT no 1 ydaca, B 69 ciyuasx
(10,24%) oOpamienne coctossioch oT 1 Waca 70 2 4acoB, B OCTajJbHBIX 263
cinyvasx (39,02%) nopaxeHHble 0OpaTHIIMCh B MHTEPBAJ BPEMEHH OT 2 4acoB
1o 1 cyrok. B 31 ciyuae (4,60%) BpeMst oOpaiilieHHsi HaXOAWJIOCh B UHTEPBAIC
or 1 cyTtok 10 2 cytok, B 6 ciayyasx (0,89%) — Obumn 2 cytok. B 7 ciywasx
(1,04%) wndopmanusi o BpeMEHU OOpalleHus 3a MEIUIMHCKON IMOMOIIbIO
OTCYTCTBOBAJIA.

KanobOwl, mpenbsaBiIsieMble TMOCTPAJaBIIMMU ObUIM ciaeayromumu: 134
cinyvas (19,88%) — cnezoreuenue, 94 ciyuas (13,95%) — pe3b u 001b B m1a3zax,
53 cnyuaeB (7,86%) — Onedapocnazm u cBerobosi3Hb, 47 ciydaeB (6,97%) —
OIIMYIIEHUE AOKCHUSI KOXKH JIMIla WU npo3onanrus (0oias B obnactu ywmia), 39
cinyuaeB (5,77%) — runepcanuBaius U BbIACICHUE CIU3HM U3 HOCA, 35 Cily4yaeB

(5,19%) — s3arpyaHenue apixanus, 27 ciaydaeB (4,01%) — romoBHas 00ib |
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rOJIOBOKpY>KeHue, 26 ciydaes (3,86%) — nepiuenue B ropie, 21 ciyyait (3,12%)
— KOXHBIN 3y1, 18 ciydaeB (2,67%) — kamens u ynxanue, 12 ciayqaes (1,78%) —
tomHoTa, 12 cmydaeB (1,78%) — uyBcTBO cmaboctu, 11 cmywaeB (1,63%) —
runepemusi Koxu uia, 10 ciydaes (1,48%) — xxKeHUE B HOCOTIIOTKE, 6 cllydaeB
(0,89%) - HepBHO-TICUXHYECKOE BO3OYXKICHHE WU  COHJIUBOCTH M
3aTOPMOKEHHOCTb.

Bo Bpemsi nmepBUYHOTO BpaueOHOr0 OCMOTpa y MOCTPAAABIIMX OMHUCAHbBI
cnenytonue cumnrombl: 135 cioyuaeB (20,03%) — runepemust koxu jiuia, 98
cinyvaeB (14,54%) — uabeKLUs COCYN0B KOHBIOHKTUBBI, 86 cimydaeB (12,76%) —
TUIEpeMUs] KOHBIOHKTUBBI U cKiep, 53 ciyyvas (7,86%) — CHH)KEHHE peakliy Ha
cBert, 41 ciyuait (6,08%) — orek Bek, 36 ciyyaes (5,34%) — 3pO3uU POTOBUIIHI,
27 cinydaeB (4,01%) — otek porosuilsl, 23 ciyuas (3,41%) — 6nedapocnasm, B
21 cnyuae (3,12%) — rHOiiHOE OTAEIAEMOE W3 IMOJIOCTH KOHBIOHKTHBBI, 15
ciyuaeB (2,23%) — cHbkeHHE OCTpOThl 3peHms. B 12 cioywasx (1,78%)
HaOIIONANIUCH IPYTUE KaJOOBl — OTEK MOJKOKHOW KJIETUATKH JIMIIA, [UJIMapHast
00JI€3HEHHOCTh, OCHUILIOCTh TOJIOCA, ONIYIIEHUE CIeNn(PUIEeCcKoro 3amaxa, si3Ba
POTOBHUIIBI, MIETYIICHUE KOXKH JINIIA, THTIEPTEPMUS, XPHUITHI.

Cpenn oOpaTUBIIMXCS 3a OKa3aHHEM MEIUIMHCKOW momomnu (487
noctpaaaBmux) 352 nmopaxkeHHbM (52,23%) mocie ee oka3zaHMs JaIbHEUIIETo
JedyeHus He TpeboBanoch, 72 mnopaxeHHbix (10,68%) mpu oOpamieHun B
MPOBEACHUHU JIeYEHU HE HyXaanuch, 29 noctpamaBumx (4,30%) npoxoawiu
nanpHeliee JiedeHue amOynaropHo W 34 mnoctpanaBmmx (5,05%) Obum
T'OCITUTAIN3UPOBAHBI.

Cpoxu amOynaTopHOTO Je4eHHs COCTaBUIN 2-10 CyTOK, CTallMOHAPHOTO —
5-11 cyrok.

B 298 cnywasx (44,21%) mnoBpexaeHHS HOCWIN KOMOWHUPOBAHHBIN
XapakTep: IMOMHUMO TIOPKEHUS HWPPUTAHTAMU HWMEIUCh TOBPSKICHUS OT
BO3/ICHCTBUA TYNBIMU TBEPABIMU NpeameTamu — 282 ciyyas (41,84%), octpeiMu
npeameramu — 13 ciyqaeB (1,93%), coderanue BO3AECHCTBUS TYIBIX TBEPIBIX U

ocTphrIX npeametoB — 3 ciy4as (0,44%).
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B 122 caywasx (18,10%) mnocrtpamaBmme Obuid  00CII€IOBaHbI
cnenuanuctamu: B 87 ciywasx (12,91%) — odranemonorom, B 31 ciydae
(4,60%) — meBpostorom, B 23 ciydasx (3,41%) — OTOPHUHOIAPUHTOIOTOM, IO |
ciyyaro (0,15%) — HelipooTaibMOIOTOM, AEPMATOIOTOM U TOKCUKOJIOTOM.

[Ipu ompeneneHnn CTENEHHW TSHKECTH Bpeaa, MPUIMHEHHOTO 3I0POBHIO
NOCTPaJaBIIMX B pe3yibTaTe NPUMEHEHHS Ta30BBIX CPEICTB CaMOOOOPOHBI
coracHo «llpaBunam cyneOHO-MEIUIMHCKOTO OIpPENENICHUs CTENEHU TSHKECTH
TEJECHBIX IOBpPEXACHUI», yTBepKIeHHbIM [Ipukazom MunsapaBa CCCP ot
11.12.1978 1. Ne 1208; netictBoBaBmmM s0 16.09.2008 1., ¢ Hagama 1999 . 1o
16.09.2008 r. cOOTBETCTBEHHO OBLIO YCTAHOBIICHO:

- B 54 cnyyasx (7,71%) nopaxenust ObUTM KBaTU(PHUIIMPOBAHBI KaK JIETKHE
TEJIECHBIC TTOBPEKACHHUS, TTOBJICKINNE 32 COO0H KPAaTKOBPEMEHHOE PacCTPOMCTBO
30pOBbSI (IIPOJOIIKUTEIHPHOCTHIO OOJIEe MEeCTH THEH, HO HE cBhIlIe 21 aHs);

- B 265 caydasx (39,32%) mopakeHus ObUIM KBaJIU(DPHUIIMPOBAHBI KaK
JIeTKHE TeJeCHbIC TOBPEKACHHSI, HE TIOBIEKIIUE 3a COOOW KpaTKOBPEMEHHOTO
paccTporicTBa  370pOBbS  (MOpaKeHWs,  WMEBIINE  HE3HAYUTEIIbHBIC,
CKOPOTIPEXOSAIINE TIOCIEACTBYs, JIMBIIUECS He Oonee IIeCTH IHEH, He
MPUBOJIAIINE K HE3HAYUTEIHLHOW CTONKOM yTPaThl TPYA0CITOCOOHOCTH).

[Ipu ompeneneHnn CTENEHW TSHKECTH Bpena, MPUIMHEHHOTO 3I0POBBIO
MOpPaXCHHBIX B pe3yJabTaTe NPUMEHEHUS Ta30BbIX CPEACTB CaMOOOOPOHBI
cornacHo «MeIUIIMHCKUM KPUTEPHUSIM OIPEACNICHUs CTETNeHU TSHKECTH Bpena,
NPUYMHEHHOTO  370poBbi0  dyenoBeka»  ([Ipunoxkenne  k  [lpuxazy
Mumn3zapagscorpazutusi Poccuu ot 24.04.2008 . Ne 194H), neiCTBYIOIUMHU C
16.09.2008 1. coorBerctBeHHO ¢ 16.09.2008 . mo koneny 2010 r. ObuIO
YCTaHOBJICHO:

- B 12 caywasx (1,78%) mopaxeHuss ObuiM KBaTU(HUIIMPOBAHBI Kak
NPUYUHHBIIHE JIETKUN BPE] 37I0POBBIO;

- B 47 cinyuasx (6,97%) nopaxeHus ObUTM KBaJU(DUIIMPOBAHBI KAaK HE

NPUYUHUBIINK Bpej 3/0pOBBbIO (HE BIEKYT 3a COOOW KpaTKOBPEMEHHOTO
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paccTpoiicTBa 370pPOBbS WM HE3HAYUTENIbHYIO CTOMKYIO yTpary oOuiei
TPYAOCIOCOOHOCTH).

B 298 cnyuasx (44,21%) nopakeHust He ObUTH KBAJIM(DULIUPOBAHBI KAaKUM-
a1n60 o0pa3oM H3-3a OTCYTCTBUSI B MEIUIIMHCKUX JOKYMEHTaX CBEICHHM, Ha
OCHOBAaHUHM KOTOPBIX BO3MOKHO OBUIO OBI CYIUTH O XapakTepe W CTEICHH
TSKECTH BpeNa, OTCYTCTBUS CaMUX MEIUIMHCKUX JTOKyMEHTOB, 1O JIPYTHM
IPUYUHAM.

Takum o00pa3oM, JHWAarHOCTHUKA TMOPAKECHHWH, OO0pa30BaBIIUXCS B
pesynbrare npumeHeHus ['CC, ocymiecTBisuiach B TMEpPBYIO oOuepedb Ha
OCHOBaHWM U3YYCHHS COOpaHHBIX Kamo0 ¥ pe3yIbTaTOB TMPOBEICHHOTO
00BeKTUBHOTO OCcMOTpa. CHMIITOMBI MOPAKCHUsS] UPPUTAHTAMU, KaK MPABUIIO,
IIPOXOJIUIIM OTHOCUTENBHO OBICTPO — B TeueHue 1-8 nHel, BCienCTBHE YEro B
MOMEHT TPOBEACHUS OYHOTO oO0cienoBaHus (MO3JHEE CYTOK C MOMEHTa
NOpaKEHUs1) TNpPU  MPOU3BOACTBE  CYIEOHO-MEIMUIIMHCKOW  AKCIEPTHU3bI
OOBEKTUBHBIE TMPU3HAKU MOPAKEHUS MOTYT OTCYTCTBOBaThb. B CBsi3u ¢ 3THM,
CIMHCTBEHHBIM OOBEKTUBHBIM CITOCOOOM TMOITBEPKACHHS TPUMEHEHUS Ta30BbIX
CpeACTB caMo00OpOHBI (Ka4eCTBECHHBIM M KOJIMUYECTBCHHBIM) M UIACHTU(DHUKAIIMH
KOHKPETHOTO MpPPUTAHTA SIBISIETCS MPOBEACHUE XHMHUKO-TOKCHKOJIOTHYECKOTO
UCCJICIOBAaHUS M3BATBIX C MeCTa MPOUCHIECTBUS OOBEKTOB, CMBIBOB C
Pa3IMYHBIX MOBEPXHOCTEH, POO BO3AYyXa, OAEKIbI MOTEPIEBIIET0, CMBIBOB C
MOBEPXHOCTH €r0 BOJIOC U KOKHOTO ITOKPOBA.

ComnocrapneHue MOMYYEHHBIX JaHHBIX C pe3yJibTaTaMu MPOBEACHHBIX
paHee WUCCIeNOBaHUM, TMoOKa3ajgo, 4YTO TmpolieMa MOpaKeHUs Ta30BbIMU
CpencTBaMu CaMOOOOPOHBI OCTACTCSl aKTyaJbHOW Ha MPOTSHKEHUU OoJiee NBYX
necaruietuii — ¢ 1991 r.: 0000LIEeHHBIM aHAIN3 CTATUCTHYECKUX TAHHBIX IO
MCTIOJIB30BAHHIO Ta30BOTO OPYKHs caM0000poHBI 3a iepuof ¢ 1991 1. mo 1996 r.
BBISIBWI, YTO TMPUMEHEHHE Ta30BbIX CPEICTB CaMOOOOPOHBI C MPECTYMHBIMU
HeasiMu npoucxoauio B 46,6% ciydaeB (ra3oBbie OaiioHsl) U B 55,6% ciiydaes
(razoBoe cTBOJBHOE Opyxkwue). [Ipm 3TOM C 1METbI0 CaMOOOOPOHBI JaHHBIC

ra30BbIC CPCACTBA HCIIOJIbL30BAJINCh B 0,6% oT O6H_I€FO KOJIMYCCTBA CJIY4acCB.
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VYcraHOBNIEHA  TeHJEpHas  aCUMMETPHsS  IOCTPAJaBIIMX —  BBISBIEHO
CYIIECTBEHHOE Ipeodaaanue MyxurH (85,2%).

M3 Bcell rpynmel paspelleHHBIX K nOpuMeHeHnio B Poccuiickon
denepanuu UppuTaHTOB BenlecTBO CR sBIsieTcs HaMMEHEE UCCIEAOBAHHBIM —
TOJBKO IO HEMY OTCYTCTBYIOT CBEACHHMS O CIIOCOOHOCTHM K JJIMTEIbHOMN
COXpPaHSAEMOCTH Ha OOBEKTaxX OKpYXalollell cpenbl, COOTBETCTBEHHO — HET
YETKOTO BPEMEHHOIO HMHTEpBajia, B TeUeHHE KOoToporo BemecTtBo CR moxker
ompezensieTcss Ha OObEKTaX TMpH TMOMOIIM XHUMHKO-TOKCHKOJIOTHYECKOTO
aHaiM3a, HEU3BECTHA €ro mnopaxkaroum@as CHoCOOHOCTb IMOCJE JIUTEIBLHOTO
HaXOXKJIEHHSI B OKpYKarollei cpene (BTopuyHas OMOJIOTHYECKasi aKTHBHOCTH),
HET KOHKPETHBIX JAHHBIX O CTENEHU BBIPAKEHHOCTH MOPAXKAIOLIETO IEHCTBHUS
BeniectBa CR; oTCyTCTBYIOT KpuTepuu CyneOHO-MEAMIIMHCKOW JAMArHOCTUKH
NIOpaXKCHUH, BOZHUKIIUX B PE3YJIBTATE €r0 BO3IEUCTBUA.

PaccMmoTpeHHbI€ BbIIIE OOCTOATENHCTBA MO3BOJISIIOT ClI€NaTh BBIBOJ, YTO
npakTUyeckas cyaeOHas MeOuIMHA HYyXJIaeTcs B pa3paboTKe KpHUTEpUEB
Cy1IeOHO-MEAMIIMHCKON TUArHOCTUKU TOPaXEHUH, NMPUUYMHSIEMBIX W3 Ta30BBIX
CpelncTB caMOOOOPOHBI, CHAPSKEHHBIX BeriecTBOM CR.

Jlist MIPOBEICHUS AIbHEUIIINX HCCIIEIOBAaHUN B KadecTBe
OKCMIEPUMEHTAIBHBIX  JKMBOTHBIX  OBUIM  BBIOpPAHBI ~ KPOJIMKUA  TIOPOJIBI
«InHmmnay.

JlaHHBII BEIOOP OOYCIIOBIICH pe3yIbTaTaMH HUCCIEIOBAHUMA, TTPOBEIECHHBIX
emie B 1973 r, xorma B.Ballantyne u D.W. Swanston omy6nukoBaiu
CPaBHUTEIBHYIO XapAaKTEPUCTUKY pasapakaroiiei akTuBHOCTH BemectBa CR u
BemectBa CS, TNONy4eHHYI0O B O3KCIOEPUMEHTaX HaJ JKUBOTHBIMH H
100pOBOJIbLIAMH, T7I€ B KAYECTBE OLIEHKHU MMOPOrOBOT0 pasapaxaromiero agpdexra
pactBopoB BenlecTBa CR ucnonb3oBaics TecT Ha Onedapocnasm. B pesynbsrare
IIPOBEJICHHOTO MMH 3KCIEpUMEHTa YCTAaHOBJIEHO, YTO IJIa3 yeJjoBeka Oosee
qyBCTBUTENICH K BemiecTBy CR, dem 11a3 kponmka mpubauzuteabHo B 90 pas.
Otumu ke aBropamMu B 1974 1. ObUIO YCTAaHOBJIEHO 3HAYUTEIBHOE pPA3INUUE

MCXKAY MHUHHMAJIBHBIM KOJIMYCCTBOM BCIICCTBA, BbI3LIBAIOLICTO HOpOFOBBII\/'I
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apdexkr Ha mnaza uenoBeka Mexay BemectBoM CR u BemectBom CN —
BemecTBO CR npumepHo B 20 pa3 cuiibHEE, IPU 3TOM OKa3bIBAET CYIIECTBEHHO
MEHBIIIEE NOPAKAIOLIEE BO3ACUCTBHE B OTHOIIEHUM CEPHE3HBIX NMOPAKECHUN —
HampuMep, TOMYTHEHHMH W u3bs3BieHuMi  poroBuibl  [B. Ballantyne,
D.W. Swanston, 1973, 1974].

C menpi0 M3y4yeHUs KIMHUKO-MOP(OIOTHUECKON KAPTHHBI MOPAKEHHI
ma3 u Jerkux BemecTBOM CR, mnpuynMHSIEMBIX NpH MOAEIMPOBAHMM Ha
IKCIIEPUMEHTAIbHBIX JKUBOTHBIX OBUIM TPOBEACHBI AIKCIEPUMEHTATbHbBIE
UCCIIEOBAHUS.

C yueToM pacCMOTPEHHBIX BBIIIE 0OCTOSITETBCTB, IS U3yUEHUS KIMHUKO-
MOP(OTOTUIECKON KapTUHBI TOpakeHUH Tima3 BemniecTBoM CR ObLIM BBIIETICHBI
JIBE€ TPYIIIbl SKCIIEPUMEHTAIBHBIX KUBOTHBIX, B KOHBIOHKTUBAJIBHYIO IOJIOCTh
IpaBbIX a3 KOTOPBIX MPOBOAMIIACE ONHOKpaTHas nHCTHLIsus 0,1 mr u 0,2 mMr
0,1% pactBopa BemiectBa CR B 25% ostmiioBom cnupre. HccnenoBanue
npoBoauin  comtacHo «Metoguke Ne 1», B COOTBETCTBUM C KOTOPOM
OCYIIECTBIISTM ~ OICHKY  CIEAYIOIMX IoKazarened —  Omedapocmasm,
CJI€30T€UEHUE, THUIEPEMUsi KOHBIOHKTHUBBI, OTEK BEK, CBETOOOS3Hb W
KOpHEaIbHbINH pedreKc), MPU3HAKK OPraHUYECKOTO IMOBPEKICHUS POTOBHIIBI
(pmroopecienHOBBIM TECT), CPOK KyHMHPOBAaHUS CHUMIITOMOB. MakcUMalbHbIN
CPOK HaOJIIOJICHUS] COCTaBWII 14 CyTOK.

[Io OKOHYaHUM PKCIEPUMEHTA KUBOTHBIE OBLIM MOJABEPIHYTHI 3BTAHA3ZUN
(c mpenBapuUTEILHOM HapKOTH3AIMeW) ¢ 1eJbl0 JajdbHEUIero MpOBEICHHUS
TUCTOJIOTMYECKOTO MCCIEAOBaHUS DSHYKJIEUPOBAHHBIX Ha 7 u 14 cyTku
HaAOJIOZICHUS T71a3 — KaK TTOPAKEHHBIX, TAK M MHTAKTHBIX (B KaU€CTBE KOHTPOJIs),
IIpU KOTOPOM OLICHHBAJIM XapaKTep IOBPEKIACHUS DIIHUTENNS KOHBIOHKTHUBBI,
OpU3HAKU pEreHepalyy;, paccTpoiicTBa KpPOBOOOpAIICHUS; BbIPAXKEHHOCTD,
IyOuMHY,  pacHpOCTPaHEHHOCTb, KIJIETOYHBIH  COCTaB  BOCHAJIUTEIHHOU
MHOUIBTPALMY; HAJIU4YMe, XapakTep M paclpOCTPAHEHHOCTh T'PaHYISIUOHHON

TKaHH.
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[Ton Bo3netictBuem BemectBa CR y Bcex AKCIIEPUMEHTANbHBIX KUBOTHBIX
OTMEYAJUCh CJEAYIOIIME CHUMITOMBI CXOJHOM CTENEHU BBIPAKEHHOCTH:
onedapocnasM, OOWJIBHOE  CIIE30TCYCHHE, THUIEPEMHUS  KOHBIOHKTHUBBI,
BBIPDAKEHHBI OTEK (XeMO03), CEpPO3HOE OTHENISIEMOe, OTIOKEHHE JETKO
otnensieMoit (uOPUHOBOM TUICHKM Ha poroBuile. HTEHCHBHOCTh CHMIITOMOB
MOCTETIEHHO CHIDKajJach B TEUEHHE CYTOK (HauOosbllee CHIKEHHE ObLIO
OTMEUYEHO B TeueHue MNepBoiXx 2 yacoB). OmpeneneHre y KUBOTHBIX
nojaBeprimxcst BozaercTBuio Ha mia3 0,2 mr BemectBa CR monoxutenbHOM
diyopeciienHOBOM MpoOBl yxke depe3 24 dyaca ykasbplBaeT Ha 0Opa3oBaHUE
OpPraHMYECKUX  MOBPEXKACHUM  poroBuupl. JlanpHelmiee  KylMpOBaHHE
BBIPA)KEHHOCTH OCTATOYHBIX ITPU3HAKOB MOPAXEHUS M IIOJHOE 3aTyXaHHE
BOCIMAJIUTENBHBIX SBJICHUA OTMEUEHO Ha 7 CYTKH y >KMBOTHBIX, TOJBEPIILIUXCS
Bo3aeicTBuio Ha masza 0,1 mr BemectBa CR, y OCTaJbHBIX K€ IIOJHOE
BBI3JIOPOBJICHUE HACTYyNWJIO TMO3KE (y HEKOTOPhIX U3-3a MPUCOCIUHEHHUS
BTOPUYHOU MH(EKIINH, COTPOBOXKAAIOUIEHCS MMOSBICHUEM CUMIITOMOB THOMHOTO
KOHBIOHKTHBHTA BOCTIAJIUTEILHBIC SIBICHUS HAOONAINCh U Ha 14 CyTKH).

Takum  00pa3oM, TMpPOBEACHHOE HCCIENOBAaHUE BBIBWIO  Oojee
BBIPA)KEHHBIE CTPYKTYPHbIE HApyLIEHHs NOpH Bo3aeicTBuM Ha ma3 0,2 mr
Beniectea CR (mo cpaBHeHuto ¢ BozaeiictBueM 0,1 mr), B mepByr ouepenb
BBIPQKAIONIMECS B HAIMYME OPraHUYECKOTO MOPAKEHUSI CTPYKTYPhl POTOBHUIIBI.
Hecmorpss Ha  He3HauuTeNbHBIE  PA3aU4Usl  KIMHUYECKOM  KapTHUHBI
pazapaxatoniero aeiictBus BeulectBa CR B mepBble CyTKH, B JajbHEHIIEM
WHTEHCUBHOCTh U MPOJOJDKUTEIBHOCTh MPOSBICHUS CHUMITOMOB MOPAXEHUS
NI0Ka3aJla 3aBUCUMOCTh OT KOJMYECTBA BELIECTBA, MOIMABIIETO HA CIU3UCTHIE
00O0JIOUKH TJIa3 SKCIEPUMEHTAIbHBIX >KMBOTHBIX. COOTBETCTBEHHO, TWHAMHUKA
KyIIUPOBAHMS CHUMIITOMOB, a TaK)X€ KapTHHA PETr€HEPaTOPHbIX M3MEHEHHM IO
pe3yibTaraM TUCTOMOP(OTOTHUECKUX MCCIIEeIOBaHMM, MTPOBEACHHBIX HA 7 u 14
CYTKH, CBHUJETEIBCTBYET O CKOPEHILIEH penapanuu CTPYKTYPHBIX IOPaXEHUU
npu Bosnericteuu 0,1 mr BemectBa nmo cpaBHeHuto ¢ 0,2 mr Bemectsa CR.

CrnenoBatebHO, HAOMIOAAETCS CIIEAYIONIAs 3aKOHOMEPHOCTh: BBIPAKEHHOCTH
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pa3apa)karouiero U nopaxarouero aeructeuil Beniecrsa CR Ha KOHbIOHKTUBHBIE
000JIOYKM ¥ POTOBUILy 3aBUCUT OT KOJIMYECTBA HPPUTAHTA, MOMABUIETO B
KOHBIOHKTUBAJIBHBIN MEIIOK.

JIist u3ydeHus: KIMHUKO-MOP(OIOTHYECKON KapTUHBI OPAXKEHUHN JIETKUX
AKCMIEPUMEHTAIBHBIX KUBOTHBIX BemectBoM CR (60 mr) Owbuta mpoBemeHa
CTaThyecKas HWHTaJSIMOHHAs 3aTpaBKa B TEPMETHYECKH 3aKpbITOM OOKce B
teueHue 4, 7 1 10 MUHYT, KOTOpasi TaKXe OCYIIECTBIISIACH B COOTBETCTBUU B
METOIMKOM, MpeioxkeHHoN B «Metonuke Ne 1».

Y Bcex JKHMBOTHBIX, pa3leiCHHbIX Ha 3 rpymnmbl (IO JJIUTEIBHOCTH
BO3JICHCTBHSI UPPHUTAHTA), BO BpEMs IMPOBEICHHUS 3aTPAaBKU M TIOCIEC HEe B
TedeHne 30 MHMHYT HaOMIOJAIMCh WACHTUYHBIE CHUMITOMBI DPa3Ipa)karolliero
nevctBus BemectBa CR: TpyMUHr ©  JBUrateslibHOE  OECHOKOWCTBO,
Onedapocmasm, cie30TeueHuE.

[To ucteuenuun 1 cyTok ObUIa MPOBEAEHA 3BTAHA3US IKCIIEPUMEHTATIBHBIX
KUBOTHBIX (C TpeIBApUTEIbHOM HapKoTHU3alMeil), ObUIM  HW3rOTOBIICHbI
MUKpOIpenaparsl JIETKUX JIJIS1 TPOBEIECHUS CBETOBOW MUKPOCKOIIMH CPE30B, IIPH
KOTOPOM OIIEHUBAJIOCh COCTOSIHUE AMUTENHSI CIIM3UCTON 000JOUYKHU JIbIXaTEIbHBIX
nyTel (BHYTPHJIETOUHBIX OPOHXOB), COCTOSTHUE JIETOYHBIX COCY/IOB, COCTOSIHUE
anmpBeos1  (MEXaJbBCONSPHBIX TEPErOPOIOK M AIBbBEOJSIPHOTO  SIUTEIIHS),
HaJU4YM€ WM OTCYTCTBHUE BOCHAIMTENIbHBIX SIBICHUHA (JIEMKOUMTO3, OTEUHAs
KUJKOCTb U JIPYTHUE).

Kak mokazano SKCEpUMEHTAIbHOE UCCIEeIOBaHUE, B pe3yibTare
WHTaJSIUOHHOTO Bo3neicTBusa BemecTBa CR mpu mopdoioruueckoit oreHke
MaKpOCKONUYECKH HaOMI0AaMM MPOSBICHUS B BUAE pPACIIUPEHUS MPOCBETa
BHYTPWJIETOYHBIX ~ OpOHXOB, THIEPEMHM  HMX  CIM3UCTOM  0OOJIOYKH,
MUKPOCKOIIMYECKH — PACIIMPEHUE U IOJHOKPOBUE COCYIOB, pPa3BHUTHE
JUCTENEKTa3a BCJIEACTBUE KOMIIEHCATOPHOTO 3M(HU3EMAaTO3HOTO PACTSIKEHUS
aJbBEOJI, BOCIIAIUTENbHBIE U3BMEHEHHSI B BUE JTUM(POLIMTAPHON UHPUIBTPALUH,
YTO B COBOKYIIHOCTHM CBUJETEIBCTBYET O BBIPAKEHHOM pa3IpakarolieM

neiicteun  BemiectBa CR. CreneHp k€ BBIPAXXEHHOCTH HMHTAJISILIMOHHOTO
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BozaeicTBusa 60 Mr BemectBa CR 3aBucesna OT JIMTEIbHOCTH Bo3aekcTBUS. [Ipu
npeObIBAaHUU JKCIEPUMEHTANbHBIX JKMBOTHBIX B 3apa)keHHOM atmocdepe B
Tedenune 7 u 10 MuHyT HaOIIOMATHCHh MPU3HAKK HEMH(PEKIHOHHOTO CEPO3HOr0
BOCMajieHUs1 (ITHEBMOHUTA) 3HAUYUTENIbHO Oosiee BbIpaxkeHHble B |l rpyrmime
KUBOTHBIX, B KOTOPOW OTMEUAIKNCh CHABIIMECS MPOCBETHI BHYTPHUIETOYHBIX
OpOHXOB C TEHAEHIHEeW K (HOPMUPOBAHUIO JIO)KHOH MHOTOPSTHOCTH
(«roppupoBaHHBIE» OpOHXM), BBIPAXKEHHOE IOJHOKPOBHE COCYIAOB BCEX
KaJuOpOB U MEXKaJIbBEOJSPHBIX MEPETOPOJOK C MX YTOJIICHUEM, TUCTEIIEKTa3
anbBeosl C TMpeoONaJlaHueM YYacTKOB CHaJC€HMs, TPYIIOBbIE CKOIUICHUS
MakpodaroB MPEeUMYIIECTBEHHO B MecTaX A3M(pHU3EMaTO3HO paCIIMPEHHBIX
aJIbBEOJI, €IMHUYHBIE AJIbBEOJIBI COIEPIKAIH CEPO3HBII SKCCYIaT.

N3BecTHO, YTO JIJIsi UPPUTAHTOB XapaKTepHA CIOCOOHOCTh K JITUTEIbHON
COXpPaHSAEMOCTH Ha OOBEKTax OKPYXKAIoIleW Cpeibl, B pe3yJbTare uero OHU He
TEPSIOT MOPAXKAIOIIEH CIOCOOHOCTH, Ha MPOTSHKEHHUH HEKOTOPOTO BPEMEHU
obnamass  pazApaxkaronied  COCOOHOCThIO  (BTOPUYHOW  OMOJOTHYECKOM
aAKTUBHOCTHIO).

Kak noxka3zanu paHee mpOBEIAEHHBIE SKCIEPUMEHTAIbHBIE WCCIIEAOBAHUS,
Ha CETOJHALIHHUM IEHb U3 Pa3pELICHHBIX K NpuMeHeHNI0 B PD nppuTaHTOB:

- BemecTBO CN coxpaHsAeTcsl «B 3HAYMMOW KOHLEHTPAUUU» B OTKPHITOM
Buje B TedeHue 300 cCyTok, B 3akphiToM Bujie — B TeueHne 500 cyTok
[FO.A. Xpycranesa, 1998];

- BemecTBo CS — npu BeICTpeiax u3 7,62-MM razoBOro MmucTojieTa MOAECIN
61142 ¢ paccTosHMS HEIUIOTHOTO yIOpa UPPUTAHT BBISABISUICS HA NPETPaic B
TeueHne nepuona A0 S50 cyTok, mpu BbICTpesnax C paccTtosHus S50 cm
JOCTOBEPHOE BBISBIICHHE SBISUIOCH BO3MOXKHBIM TOJBKO B TEUEHHE IEPBBIX
cyrok [B.H.Jle6enen, 1999]. Ilpu xpaHneHun OOBEKTOB B TOJUITHICHOBBIX
naketrax BemecTtBo CS onpenensiercss Ha mutieHd 10 90 cytok [B.B. Konkyrtuh,

B./1. Ucakos, P.B. babaxausH, JI.A. MykoBckwuii u ap., 2001];
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- MIIK coxpaHsieTcsi B 3HAaYMMOW KOHIIEHTPAIlMM B OTKPBHITOM BHJZIE B
teuenue 80-100 nueit (mageHue koimuecTBa BemecTBa 10 50%), B 3aKpBITOM
Bujie — 6onee 700 cyrok [H.B. Jlanmna, 2006];

- OC coxpaHsieTcs B IOJOBUHHON KOHIEHTpPAIMU B OTKPHITOM BHJE B
teueHue 90-100 cytok, B 3akpeiToM Buae — B TeueHue 400 cyrok [[.H. bunar,
1999].

Opnako, mis BemectBa CR 110 HacTosliero MOMEHTa HE ObUIH
YCTAHOBJICHBl BPEMEHHbIC HWHTEPBaJbl, IpPU KOTOPHIX YKA3aHHBIA BBIIIE
UPPUTAHT BO3MOXKHO OIPEICINTh Ha 00BEKTAaX OKPYKAIOIIEH CPeJibl, Ha OCKIE
U KO)KHOM TIOKPOBE YEJIOBEKAa, OTCYTCTBOBAJIM KAaKHUE-TUOO CBEACHHUS O €ro
BTOPUYHOI OMOIOTUYECKOW aKTUBHOCTH.

YuuthiBasg, 4YTO 3HAHUE CPOKOB COXPAHSIEMOCTH SIBISICTCS BaKHBIM
00CTOSITEIbCTBOM, KOTOPOE CIIEAYeT YYHUTHIBATh TMPHU CyACOHO-MEIUITUHCKOM
nuarHoctuke npuMeHeHuss ['CC, ObUIO TMPOBEICHO COOTBETCTBYIOIIEE
HCCIIEJIOBAaHNE TI0 OIPEISTIECHUI0 CPOKOB coxpaHsemocTu BemnlectBa CR Ha
TKaHEBBIX XJIOMTYATOOYMaKHBIX MUIIICHSIX, BRIOPAHHBIX B Ka4€CTBE MMHUTATOPOB
OJIC)K/IbI, XPAHUBIIUXCS KaK «OTKPBITHIM» CIIOCOOOM (B OTKPBITOM CTEKJITHHOM
MoCy/ie), TaK U «3aKPBITBIM» CHOCOOOM (B TEPMETHYECKH 3aKPBITHIX
HKCUKATOPax).

Nnentudukaus wu koluuecTBeHHOe ompeaeneHue BemectBa CR
NPOBOJIMINM TPH  IIOMOIIM  METOJa  BBICOKOA((EKTUBHOM  JKHMJIKOCTHOM
xpomarorpadguu ¢ yiabTpadUONICTOBBIM JIETEKTUPOBAHUEM TMPOBOIUIUCH B
CcOOTBETCTBHUU ¢ «MeTomaukoii Ne 2».

JInst aHanW3a WCIMONB30BAICS JKUAKOCTHOM Xpomarorpad «Beckmany,
System GOLD c nporpamMmMHBIM 00€CIEYEHUEM B KOMIUICKTE, MO3BOJISIIOIINN
OMpEeNIEeNsATh MACCOBYIO KOHIIEHTpanuio BeniectBa CR B BBITSIKKax B Juana3oHe
koHueHtpauuit  0,001-1,0 F/JIMS, CTaHJApT BEIECTBA HCIOJIb30BAIA OT
MIPOU3BOAUTES.

Pe3ynbrarsl mpOBENEHHOTO HCCIIECIOBAHUS TOKA3alid, YTO COOTHOIICHUE

KOJIMYECTBA HUppUTaHTa, BbIsABIsieMoe Ha 600 CyTKM DSKCHepUMEHTa Npu
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«OTKPBITOM» U «3aKpBITOM» CHOCO0aX XpaHEHUs OT HUCXOJHON BEIUYUHBI
cocraBiusaeT 3% u 52,5% — nna 0,5% pactBopa BemectBa CR u 2% u 47% — nns
1% pacTBOpa. YCTaHOBIIEHHBIE pE3YJIbTaThl XapakrepusyeT BemecTBo CR, kak
CIIOCOOHOE JIUTEIBHO COXPAHATCA B OKpYXAIOIel cpelie B HEM3MEHHOM BUJIE,
a CTENEHb U JUHAMHKA CHUXKEHHS €ro KOJIMYECTBA MPSAMO 3aBHCUT OT YCIOBUI
XpaHeHHss Ha oObekTax-HocuTensx (pucyHok 45). Takum o6pasom,
coxpansiemMocTh BemniectBa CR Ha oObekTax OKpyxaromieil cpeapl (TKaHEBbIC
MMHUTATOPhl OJCXK]bl) OINPENETSAETCS YCIOBUAMHU XPAHEHUS: IPU XPaHCHHUU
3apaxxeHHbIX BemecTBOM CR OOBEKTOB B OTKPHITOM BHUJIE COACpPIKAHUE €ro
camkanoch 10 50% B cpenneM mpuOmm3uTenbHO depe3 90 cyrok, a Ha 300
CYTKH COCTaBUB HECKOJIBKO MEHEE YETBEPTH OT UCXOAHOTO.

B pesynwsrare npumenenus ['CC, B ToM 4nclie B 3aMKHYTBIX TTOMEIICHUSX,
MPAKTUYECKA HEM30ES)KHA BEPOSTHOCTD MONAJaHUSI HPPUTAHTOB B OKPYKAIOIIYIO
cpeny. Pe3ynpraroM 3TOro sBIS€TCS BEPOSTHOCTh KOHTAKTAa YEJIIOBEKA C
UPpPUTAHTAMH, OCEBIIUMH Ha OKPYKAIOUIUX MpeIMeTax, JIEMEHTaX OJICkK/IbI,
MNPOAYKTaX MNUTAHUS, PA3NUUYHBIX MOBEPXHOCTSIX B IMOMELIECHHUSX, 3JIEMEHTax
cTpoenuii u npouee. [logo6HOE B3auMoIeiCTBHE MOXKET MPOUCXOJIUTh U CITYCTSI
MPOJIOJKUTENbHBIN TTPpOMEXYTOK BpemeHu mnocie npumeHeHuss ['CC. Kak
W3BECTHO, HAXOMSACh B OKPYXKAIOMIEH Cpeie, UPPUTAHTHI CIIOCOOHBI BHI3BATH
BTOPUYHBIE TMOPAXKEHUSI OpraHu3Ma 4YeloBeKa, TO €CTh MPOSBUTH CBOIO
OMOJIOrMYECKYIO0 aKTUBHOCTb.

B npouecce n3yuenust BTOpu4HONH OMOIOTrMYECKOM aKTUBHOCTH BELIECTBA
CR ObutM mOJy4YeHBI BOMHO-CITUPTOBBIC BBITSKKA M3 TKAHEBBIX MUIICHEH,
HAXONSAIIMUXCS HA XPAHEHUH «3aKPBIThIM» criocoooM B Teuenue 300 u 600 cyTok
c comepxamnmuMcs Ha Hux BemectBoM CR, koropeie B panbpHeiIeM ObUIH
WCIIOIb30BAHbl 11 MHCTWUISIUU B IVa3a SKCHEPUMEHTAIBHBIX >KUBOTHBIX,
pa3lieNIeHHbIX Ha 2 OMBITHBIE TPYNNbI (MO JUIUTEIBHOCTA XPaHEHUS TKaHEBBIX
MuieHei) u 1 koutponsHyro. OleHka mopaxaroiero jaeicteus Bemectsa CR
Ha OOOJIOYKH TJIa3 IKCHEPUMEHTAIBHBIX KUBOTHBIX TAaKXKE MPOU3BOIAMIACH B

cooTtBeTCcTBUH ¢ «Metoaukoit Ne 1».
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ITomyueHHBIE pe3yabTaThl UCCIEI0BAHUS CBUAECTEILCTBYIOT O COXPAHEHUH
Ouosnornueckoil akTuBHOCTH BemiecTBa CR — B Kaaol uccieayeMoil rpymme
KUBOTHBIX MOCIE WHCTHWUISIUU OBUTH BBISBICHBI MPU3HAKH Pa3iApakarollero
neiictBust pactBopoB BemiectBa CR: HaOmonanoch 3akpbITHE IVIA3HOM LIENH,
JBUTATEIIbHOE OECTOKONCTBO, OyedpapocmasM, BBIPAKEHHOE CJIE30TCUCHUE,
MOKPACHEHHWE W OTEK KOHBIOHKTHUBBI BEK, B psAJi€ CIy4aeB y IKUBOTHBIX
(¢ukcupoBajgoch nopaxkeHue poroBullbl. CTeneHb  BBIPAXEHHOCTH U
IPOJOJKUTENBHOCTh KYMHPOBAaHUSI CHUMITOMOB pa3apa)KeHUs] KOHBIOHKTHBBI
a3 [pd  MHCTWUISALMU PAacTBOPOB BBITSDKEK W3 TKAHEBBIX MHUILEHEH,
nony4yeHHBIX Ha 300 cyTku, Obli1a HanOObILIEH.

Takum oOpa3om, yuuTbiBas crnequpUIHOCTh U MHOrooOpa3ue BOIPOCOB,
BO3HUKAIOIIUX Yy CYIeOHO-CIEICTBEHHBIX OpPraHOB IPU paccieIOBaHUM eI,
cBi3aHHbIX ¢ mnpuMeHeHueM ['CC, monmydyeHHBIE B XOJ€ MPOBEICHHBIX
AKCHEPUMEHTAJIbHBIX MCCIEIOBAHUN PE3yJbTaTbl MOTYT OBITh HCIIOJIB30BaHbI B
Cy1leOHO-MEMIIMHCKOM TpakTUKE IPHU OTBETE HA BO3HUKAIOLIUE BOIPOCHI,
cBsa3anHble ¢ npuMeHeHneM ['CC, cHapsbkeHHBIX BemectBoM CR: pe3ynbrarsl
MOTYT OBITh BHEAPEHBI JUIsl IPAKTUUYECKOTO UCIIOJIb30BAaHUS B BUJE pa3pabOTKu
Cy1IeOHO-MEAMIIMHCKUX XapaKTEPUCTUK MOPAKEHUN M KPUTEPUEB JUArHOCTHKHU,

npuuuHsieMbix u3 I'CC, cHapsikeHHbIX BeniecTBoM CR.
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BbIBO/IbI

VYcTaHOBIIEHBI  4YacTOTa, JWHAMUKA, KIMHUYECKUE MPOSBICHUS,
0COOCHHOCTM OKa3aHWs MEAWIMHCKOW TOMOIIM W OCOOCHHOCTH
CyneOHO-MEIUIIMHCKOW AKCIEPTH3bl MpU MOPAKEHUU JIOed U3
ra3oBbIX CpEICTB CaMOOOOPOHBI MO AaHHBIM Marepuana ['Y3 «bropo
cyneOHO-MemuIMHCKON dKcriepTu3b» Cankr-IleTepOypra 3a mepuop c
1999 1. mo 2010 1.

[Ipn wu3yyeHUM KIMHUKO-MOP(HOIOTUYECKOW KApTHUHBI HW3MEHEHUH,
oOpasyroumxcsi B pe3ylibTaTe MOPAKEHUS Va3 U JIETKUX BEIIECTBOM
CR, ycTaHoBiIeHO €ro BBIp&KEHHOE paszpaxkaroniee JAeHCTBHE U
ompesneneHa CyneOHO-MEIUIIMHCKAs XapaKTepUCTHUKA TOpPaKCHUH,
NPUYMHEHHBIX U3 CPEACTB CaMOOOOPOHHI, CHapPSKEHHBIX
BemiectBoM CR.

DKCIEPUMEHTAIIBHBIMU HCCIIEIOBAHUSIMU TOJTBEPKICHA 3aBUCUMOCTh
BBIPQKEHHOCTH  PA3APAXaAKOLIETO U MOPAXKAIOWIEro  JACHUCTBUMI
BenectBa CR, mpuMeHseMoro 1j1si CHapsHKEHUS TPaXIaHCKUX Ta30BBIX
CpPEe/ICTB CaMOOOOpPOHBI, OT BHJIa BO3JICUCTBUSA (KOHKPETHOIO MeECTa
KOHTAaKTa), KOJIMYEeCTBA BEIIECTBA U JITTUTEILHOCTH BO3ICHCTBUS.
YcranoBnensl cpoku coxpaHsiemoctu BemectBa CR Ha oObekrax-
HOCUTENIAX (MMUTATOpaX OJEKIbI) TMPU PA3TUYHBIX  YCIOBHUSIX
xpaHeHud. [lpu XpaHeHUH B OTKPBITOM BHJI€ KOJIMYECTBO BEIECTBA
cHu3miochk A0 48,5% B Teuenue 90 cytok, a0 22,5% B Teuenue 300
CYTOK, B 3aKpbITOM (repmeTH4yHoM) Bujae — 10 47% B TeueHue 600
cyTok. Ha ocHOBaHMM NpPOBEIECHHBIX KCCIECIOBAHUI YCTAHOBIEHBI
ONTUMAJIbHBIC CPOKH TIPOBEACHUSA KOJUYECTBEHHOTO ONPEACIICHHS
BemectBa CR  Ha oObektax wuccnenoBanus wmetogoM BOXX ¢

yABTPa(PUOTIETOBBIM JETEKTUPOBAHUEM.
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5. VYCTaHOBIEHO HalMYWe BBIPAXKEHHOW BTOPUYHOM OHUOJIOTHYECKOU
aKTUBHOCTH BelecTBa (Mopakaromeld CnocOOHOCTH), HaXOAIIEroCs
Ha XpaHEHHUH 3aKPBITHIM (TepMeTuyHbIM) criocobom 10 300 u 600 cyTok
Bemiectsa CR.

6. PazpabGortansl  kpurepuu  CyneOHO-MEIUIIMHCKOW  JHArHOCTHUKH
NOpaXCHUU, MPUIMHIEMBIX U3 CPEICTB CaMOOOOPOHBI, CHAPSHKAEMbIX
BemiectBoM CR: cyneOHO-MenuuuHCKass JUarHOCTHKA MOPa)XKeHH
JIOJDKHa OCHOBBIBAaTbCSI Ha BCEM KOMIUIEKCE MOJYyYEHHBIX CyIeOHO-
MEAUIIMHCKUM  JKCIEPTOM  KPUTEPUEB: Kak  Heclneuupuueckux
(mpenBapuTeNnbHBIC JaHHBIC, IPEIOCTABICHHBIE OpraHaMU Ccylda |
CIICIICTBHS, PE3YJBTAThl OYHOTO OOCIICIOBAHMS), TAK U CHEIU(DUICCKUAX
(pe3ynbTarhl CyneOHO-XMMHUYECKOTO HUCCIIEOBaHHS (KaueCTBECHHBIX W
KOJINYECTBEHHBIN aHAJN3), PE3Y/IbTAThl MEAUKO-KPUMUHAIHCTUYECKOTO
UCCIICIOBAHNS).

7. YuutbiBasi BBIPAXKEHHOCTh KIMHUYECKUX CHUMIITOMOB MPU OTCYTCTBUU
TSOKEIBIX ~ MOPAXKEHHMM W BBIPAKEHHBIX  TOCIEICTBUM  MpHU
ycrnonb30BaHuM Beuectsa CR B pa3pemeHHON K UCIIOJIb30BaHUIO B PO
JO3UPOBKE, CPOKU €r0 COXPaHSIEMOCTH, CIIOCOOHOCTh K BBIPAKEHHOMY
BTOPUYHOMY BO3JIEUCTBUIO BEILIECTBO CR SABJISIETCS
BBICOKOO((PEKTUBHBIM ~HPPUTAHTOM (TO €CTh B MHUHHMAJILHOM
JIO3UPOBKE  BBI3BIBAIOIIMNA  BBIPAXKEHHBIE  MOBPEXKICHUS,  IpHU

MHWHHUMAJIbHOM PHUCKC Pa3BUTHA JOJITOCPOYHBIX HOCHCHCTBHﬁ).
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HNPAKTUYECKUE PEKOMEHIALIUAN

Ha ocHOBaHMM IIOJIy4YEHHBIX IIpU IPOBEICHUM HACTOALIEH HAyYHOU
pa®oOTBhl JaHHBIX MOXKHO TPEIJIOKUTh CIEAYIOUIME KPUTEPHUH CyneOHO-
MEIVMLIUHCKOM  JWAarHOCTUKM  NOPAXKEHWM, IPUYMHIEMBIX W3  CPEICTB
caMOOOOpOHBI, CHapsHKEHHBIX BerecTBoM CR:

- Ha NIEPBOM 3TallC, IMPEKIC BCCTO, IPOU3BOAUTCA N3YUCHUC ITPCACTABICHHBIX

OpraHaMu CyJa M CIIEICTBUSl JAHHBIX (MPOTOKOJI OCMOTpa MECTa MPOMCIIECTBUS;
MEJIUIIMHCKUE JIOKYMEHTBI, OTPaXKAIOIMe PpE3YJIbTaTbl MPOBEACHHBIX OCMOTPOB,;
U3yYECHUE U3bATHIX BEILIECTBEHHBIX JI0KA3aTENILCTB C MECTa MPOUCIIECTBUS (OexKa
MOCTPA/IaBIIero, MNpPoObl BO3AyXa, CMBIBBI C KOXKHOTO TIOKpOBa U  BOJIOC
MOCTPAJIABILIETO, MOBEPXHOCTEM M OKPYKAIOUIMX MPEAMETOB, T'a30BbIE CPEICTBA
CaMOOOOpOHBI M MX COCTaBHBIC YaCTH, IATPOHbI W TWIb3bl), PE3YJIHTATOB
JUArHOCTUKM  HANpaBICHHBIX  HA  XUMHUKO-TOKCHUKOJIOTMYECKHMH  aHau3
BEIIIECTBEHHBIX JI0KA3aTeNILCTB; OOCTOSTENbCTBA, M3JIOKEHHBIE B IMOCTAHOBJICHUH
(ompeneneHnK) U MOCTaBJIEHHBIE TIEpe]T SKCIIEPTOM BOTIPOCHI);

- Ha BTOPOM 39TalliC OCYmCCTBIISACTCA ITPOBCACHHUC CYI[66HO'MGI[I/IHI/IHCKOFO

OYHOTO O0CJEIOBaHMS IMOTEPIIEBIIETO, MOBEPTIIETOCS BO3ICHCTBUIO BEIIECTBA
CR (necneyucpuueckue xpumepuu ouacnocmuku), KOTOPOE IIeJIecO00pa3HO
MPOBOANTH B CPOK HE Ooyiee 8 CyTOK OT MOMEHTa MPOHWCIIECTBUS HA MPEAMET
HAJTMYUS )Kasi00 1 OOBEKTHBHBIX CHMITTOMOB TTOPAKCHHUS
1. I[IpoBeneHue onpoca, KOTOPBIA BKIIFOYACT:
- cOop aHamHe3a — BpeMsI M OOCTOSTENbCTBA MPUMEHEHHUS Ta30BOTO
CpencTBa caMOOOOPOHBI (€CIIA CPEACTBO OBIIIO MPUMEHEHO Ha OTKPHITOM
BO3/yXe — CBEACHHMS O IOTOJHBIX YCJIOBHSX: TeMIlepaTypa BO3AyXa,
CKOPOCTb W  HAallpaBICHHWE BETpa, HAIWYUE  OCAIKOB), €r0

MpeanonaraéMbldi  BUJ M PAcCTOSHUS  NPUMEHEHUS,  KaJloObl
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NOCTPA/IaBIIETO HEMOCPEICTBEHHO TMOCJe NPUMEHEHUs, Halu4yue Yy
MOCTPAIABIIETO COMYyTCTBYIOMNX 3a00JICBAHMIA;

- cbop xkano0, HauOoyiee XapakTEPHbIMU M3 KOTOPBIX SIBISFOTCS
cre3omeyenue, pezv U O0nb 8 2naszax, oneghapocnazm, c8emodOs3Hb,
npo3onancus, unepcanueayus, 3ampyoHeHue  OblXauus — (4y8cmeo
Hexeamku 6030yxa), 20/06Has 001b, 20/1080KPYIHCEHUE, NepuleHue 8
2opie, KOJMCHblU 3Y0, YUXaHue U CYXou Kauieib, mowHoma, ciabocms,
eunepemus KOJXCHO20 NOKpO8a Iuyd, 4y8CMBE0 HCHCEHUsL 8 HOCO2IOmMKe U
Ipyrue; cliefyeT yuduTbiBaTh, 4To BemectBo CR  sBusercs
OBICTPOJICHCTBYIOIIMM, MO3TOMY CHUMIITOMBI TMOPAKEHUS TOSIBISIOTCS
HETOCPEJICTBEHHO TOCIE BO3JCHCTBHS, OCHOBHOE KOJHMYECTBO OCTPBIX
MPOSIBJIEHUIN KynupyroTcs B TedeHue 30-60 MUHYT mociie MpeKpalieHus
KOHTaKTa, OOJBIIMHCTBO >K€ W3 OIHUCAHHBIX >KAJI00 MOCTpajiaBIlne
repecTaroT MPEAbIBIATh MO MPOIIECTBUM MEPBBIX CYTOK);

2. OOBEKTUBHBIA OCMOTpP — H3yY€HUE OOBEKTHBHBIX KIMHUYECKHUX
MPOSBIICHUN TIOpa)XeHUs, HauOoJiee XapaKTepHbIMH U3 KOTOPBIX
ABIIAIOTCS: 2Unepemus KOMCHO20 NOKpO8ad JIuyd, UHBEKYUs COCy008
KOHBIOHKMUBYL, 2Unepemusi KOHbIOHKMUGbL U CKJIEep, CHUMCEHUEe pPeaxKyuu
Ha ceem, OMeK 8eK, dPO3UU PO208UYbL, OMEK PO20suYbl, bieghapocnazm n
npyrue (ClieayeT OTMETUTh, YTO B TEUCHHUE MEPBBIX CYTOK OOJIBIIIMHCTBO
KIMHUYECKUX TPOSIBJICHUNA TakKe TMPEeTepreBaloT  3HAYUTEIbHOE
YMEHBIIICHUE CTENEHU BBIPAXKEHHOCTU WJIM UCYE3AIOT BOBCE, HEKOTOPHIE
MOTYT COXPAHATHCA JI0 8 CYyTOK 0€3 pa3BUTHUSI OCJIOKHEHUN );

- NpU HEOOXOAUMOCTH — TMPOBEJICHHE OCMOTpPa BpadyamMu Y3KOTO
poduist, Kak IPaBUiIO, OPTaTBLMOIOTOM;

- Ha JIaHHOM OJTare IelecooOpa3Ho (ecimu HSTU 3a00pbl HE ObUIH
OCYIIECTBJICHbI paHEe) OCYIIECTBUTh 3a00p OOBEKTOB JIJIsl MOCIEAYIOIIETO

IMPOBCACHUA XHMHUKO-TOKCHKOJIOTHYCCKOIO HCCICAOBAHNA (CMLIBI)I C
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MOPaKEHHBIX YYACTKOB KOXKHOTO TOKpPOBa M BOJIOC, JaXe MOCTe UuX
00paboOTKH BOJOM — MPOBOAATCS MPH TOMOIIM MaplieBOr0 TaMIIOHA,
CMOYEHHOTO B 96% STHIIOBOM CHMPTE; YHAKOBBIBAIOTCS B T€PMETUUHYIO
CTEKJSIHHYIO WJIM TUIACTHKOBYIO Tapy, 3a00p mpo0 U OOBEKTOB
WCCIICIOBAaHMSI  CIIEAyeT  OCYLIECTBISITh W3 Pa3M4YHbIX  MECT
NPEANONaraeMoro OTIOKEHHUs] UPPUTAHTA; TPU HATUYUKA BO3MOXKHOCTH
OJIK/Ia TIOCTPAJIABIIETO TAKKE MOXKET ObITh OOBEKTOM JJIsl UCCIICAOBAHMS)
Y MX HAIIPABJIEHHE HA XUMHUKO-TOKCHKOJIOTUYECKOE UCCIICI0BAHHE;

- Ha TpETbEM ITall€ OCYHCCTBILCTCA HU3YUCHUC MC,Z[I/IIII/IHCKOﬁ

JTOKYMEHTAIMK (€CIM Ha MOMEHT OOCIIeOBaHUS XapaKTepHas OOBEKTHUBHAs
CUMIITOMAaTHKAa HE OTMEYAETCs, TO JaHHbIE O €€ HAJIWYWHU, BBIPAKECHHOCTH,
O0COOCHHOCTSIM TE€UCHUS, U3YIAIOTCS, OICHUBAIOTCS ¥ IPUBOISITCS B BBIBOJAX I10
MIPEOCTABICHHOW B PAaCMOpsOKEHHE AJKCIEpTa MEIUITMHCKOW JTOKyMEHTAIlWH,
€CJIM B HEll ObUTH MPUBEIEHBI MTOA00HBIC CBEICHNUS,

- Ha dYerBeproM otamne (cneyugpuueckue Kpumepuu OUASHOCHUKU)

POBOAUTCS XUMHUKO-TOKCUKOJIOTUYECKOE UCCIIeIOBaHNE 00BEKTOB,
CoAepXallluX CJeabl TPUMEHEHHOTO UppUTaHTa (€ciM TakoBble OBLIH
IPEIOCTABICHBI C MECTa MPOUCIIECTBUS WM ObUIM TIOCIIE), /ISl KaY€CTBEHHOTO
U KOJMUYECTBEHHOTO aHajln3a, MOMEIICHHBIX B TEePMETHUYHYIO YIAKOBKY, Kak
MIPABUJIO, B MOJIMATHUICHOBBIE MTAKETHI — CMBIBBI C OKPYXAIOIINX MOBEPXHOCTEN U
IPEIMETOB, TOPAXKEHHBIX YYAaCTKOB KOXKHOTO TOKPOBA U BOJIOC MOCTPAIaBIIETO
(uenecooOpa3sHO OCYIIECTBIATH €IIe Ha JTale OKa3aHWs MEIMIIMHCKON
IIOMOIIIH ), OZIEKAA TOCTPAAABIIETO.

OOHapyXeHHEe  UppUTAHTa  MPOU3BOAUTCS  IMPU  TIOMOIIM  XUMHKO-
TOKCHKOJIOTUYECKOTO ~ HCCIIeNoBaHMsA (KaKk MpaBWIo, B  CyIeOHO-XMMHYECKUX
MONIPA3NIENCHUSIX  CYICOHO-MEAUIIMHCKUX YUPEKICHNI) TP TIOMOIIA METOIUKU
BBICOKOA(D(HEKTUBHONM KUAKOCTHOW Xpomarorpaduu. Meroauka OCHOBaHa Ha

CIIEITYIOIIEM: KKJIOMY UppUTaHTy Ipu npoBeaeHrn BOXKX coorBercTBYeT pazHoe
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BpeMs YIEpKUBaHUS 10 CPaBHEHUIO C BPEMEHEM YIEpKUBAaHUS STHX BEIIECTB B
CTaH/IapPTHOM pacTBope (KadecTBeHHas uneHTuduKarws). [Ipu cpaBHeHUN 1omaaei
NUKOB CTaHJAPTHOTO M MCCIIEMYEMOI0 pacTBOpPa OCYILECTBISIETCS KOHKPETHOE
KOJIMYECTBO UPPUTAHTA HA 00BEKTE (KOJIMYECCTBEHHAS HICHTU(DUKAITHS).

3nech CleayeT YYUTHIBaTh YCTAHOBICHHYIO COXpaHsaeMocTh BemecTBa CR
— onmumanvHvle CpOKU OOHAPYICEHUS UPPUMAHMA HA XAONYAMOOYMANCHLIX
MKAHAX NpU XPAaHeHuu OMKpblmbviM cnocooom — He menee 300 cymox,
3akpuimuiM — He Menee 000 cymok, TO €CTb, HampaBleHHUE Ha CcyaeOHO-
XUMHUYECKYIO DKCIEPTU3Y MOXKET MPOU3BOAUTHCA, B TOM 4YHCIIC, U B TEUCHUE
JUIUTEIIbHOTO BPEMEHHM C MOMEHTa B3aTHs Matepuana. CienyeT OTMETHTh, YTO
Ipy  TPOBEICHUU CyAeOHO-METUIIMHCKOTO HCCIENOBaHUSA (IIPOW3BOJICTBE
CyneOHO-MEIUIIMHCKON 3KCTIePTU3bl) (POPMYIIHUpPOBAaHUE BHIBOAA B KATETOPUYHOM
dbopme o nmopaxkenuu BemecTBoM CR MOXeT ObITh MPOU3BEACHO TOJIBKO MOCIE
€T0 BBISBIICHUS TIPU CYACOHO-XUMUYECKOM HCCIICOBAHUH, JIMIIb HA OCHOBAHHUH
HaOII0aeMOM KITMHNYECKON KapTUHBI — HEMPABOMEPHO.

[IpoBenenne  cyneOHO-MEIUIIMHCKOM  JUArHOCTUKU  TOPAKEHUH,
MPUYUHSIEMBIX W3 CPEACTB CaMOOOOPOHBI, CHapshKeHHBIX BemecTBoM CR,
OCHOBAHO Ha BCEM KOMIIJIEKCE TOIYYCHHBIX CYIeOHO-MEIUIIMHCKUM IKCIIEPTOM
JTAHHBIX (xpuTepuen JMArHOCTHUKH): pe/BapuTEeIbHbIC JaHHBIE,
MPENOCTaBICHHBIE  OpraHaMH  CyJa MW CIEACTBUSA, BECh  KOMIUICKC
HECTICTIM(PUICCKUX U CICTTUPUICCKIX KPUTESPUEB JUATHOCTHUKH.

B ciydae npoBeneHus cye0HO-MEIUIIMHCKUM SKCIIEPTOM OCMOTpa MECTa
MIPOUCIIIECTBUS 1EJI€CO00PA3HO YUNTHIBATh BBISBICHHYIO BBICOKYIO TTOBTOPHYIO
nopakarmyo crmocodHocts BemectBa CR  (Bropuunas Ouomornyeckast
aKTUBHOCTb), KOTOpas MOXET WPOSBUTHCS MPU KOHTAKTE C Pa3TUYHBIMU
peIMeTaMu, HaXOASAIIMMHUCS B TIPEITOIaraeMOM ovare IpUMEHEHUSI.

OnpeneneHne CTEMEHW TSDKECTH Bpena, MPUYMHEHHOTO — 370POBBIO

MMOTCPIICBIICTO B PC3YJIbTAaTC IIPHUMCHCHHA TI'ad30BBIX CPCIACTB CaMOO60pOHBI,
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CHapspKeHHBIX BemectBoM CR, mpoBoAMTCS MHAMBUAYAJIbHO, MEAUIIMHCKUMU
KPUTEpUSIMH CIY)KaT — JUIMTEIBHOCTH PACCTPOMCTBA 30POBBS/BpEeMEHHAsS
HETPYAOCIOCOOHOCTh (Kak MpaBWiIO, KPaTKOBPEMEHHAas) W TPOLEHT CTOMKOMN
yTparbl 00IIEeH TPyIOCHOCOOHOCTH (KaK MpPaBUIIO, HE3HAYUTENbHBIN), YTO
BO3MOYKHO TPU BO3JCUCTBUM Ha YEJIOBEKA HAXOASIIETOCS HAa PACCTOSHUM OJIKe
pazpemieHHOr0o 1 M W TOCIEAYIOIIEM PAa3BUTHM OCJIOXKHEHUM B BHJIE
KOHBIOHKTHBHTA, KepaTuTta (0JJHOTO UK 00OMX IVIa3) U UHBIX, IOPAKEHUSI OpraHa

3peHHSI OT AOMOJIHUTENBHBIX (PaKTOPOB BHICTPENA U MPOAYKTOB BRICTpEIA.
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NUCTOJIEThI, PEBOJIbBEPHI, CTPEJSIONIME YCTPOIMCTBA M Tra30BOE
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[ToctanoBnenus: BepxoBHoro cosera Poccuiickoit ®enepanuu ot 20
Masg 1993 . N 4993-1; yrparun cuwny ¢ 1 uronsg 1997 1. B cBsi3u €
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3peHus Ta30BbIM opyxueM camooboponsl / B.B. Kamnukos,
P.A. I'yanopoga, I'I'. [lerpuamBunu, B.E. Xotum // Pyc. odransmorn.
xypH. — 2001. — Ne 1. — C. 26-29.

Kurens, T.b. Ilokazarenn OHONOTMYECKONH HOPMBI J1IA0OPATOPHBIX
kposiukoB (moponbl [uHmmmia). MeTtoa. pyKoOBOACTBO ISl Hayd.
pabOTHUKOB, BpaYeil CaH.-dMUIAEMHUOJ. CTAHIUH, CTYICHTOB Yyu4eO.

3aBefieHuit ounon.-men. npoduis / T.b. Kurens, A.B. XapabamkaHbsH,
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AMH CCCP, H.-u. na6. axcriepum.-6uon. Monenei, — 1981. — 52 c.
Kupnuok, JI.M. MOHHUTOPHHI NOAXONOB K JICYEHUIO OTPaBICHUU
paznpaxaromumu BemectBamu / JI.M. Kupuuok, H.A. Moxopt, C.A.
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b.A. Kypnsaackoro. — M.: Menutuna, 2006. — C. 146-153.
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Mennko-6uonoruyeckue M XMUMHKO-aHAJIUTUYECKUE  HCIBITAaHUS
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Mertonuyeckne yka3zaHus [yTB. W BBeA€HBl B jeiictBue IlepBbiM
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KoHpepeHIMH  «MenuIMHCKUE  acleKThl  pagualMOHHOW U
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JI.A. Mykosckuii // Teopus u mpakThka CyneOHONH METUIIMHBI: TPY/IbI
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