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B cymiecTBylolieit KIIMHUYECKO MPaKTUKE AMAarHO3 MSITKOTO KOTHUTUBHOTO CHMXE-
HUSI CTAaBUTCSI HA OCHOBE OIpOca MalieHTa Mo MUHU-TECTY OLIEHKH IMCUXUYECKOTO CO-
crosiHust (Mini-Mental State Examination — MMSE) u 1ikase oueHku 6051e3H1 AJbLreii-
Mepa (The Alzheimer’s Disease Assessment Scale — Cognitive Subscale — ADAS-cog), Ko-
TOpble 00JIagaloT BBICOKON CTENEHbI0 CYOBEKTHMBM3MAa W HE HAIOT ITOJHOLIEHHOTO
MpEeACTaBICHUsI O COCTOSTHUM 300POBbs MauMeHTa. Hamu npoBeneHa oueHka adex-
TUBHOCTH MCITOJIb30BaHUSI TMAarHOCTUYECKOTO MHIAEKCAa Ha OCHOBE aKTUBHOCTH XO-
JIMHACTEpa3 IIa3Mbl KPOBU ISl TOATBEPXKICHUST UM OMTPOBEPXKEHUs AUArHO3a MsIT-
KOTO KOTHUTWMBHOTO CHWIKEHUsI aMHECTMYeCKOro Tuma. B ucciemoBaHuUM TpUHSUIN
yuactue 69 4enoBek: 36 MalMEeHTOB C IMAarHO30M MSITKOTO KOTHUTMBHOTO CHVMXKEHUS
amHectuyeckoro tuna (a-MKC) u 33 3nopoBbix 1o6poBodblia. Jluarno3 a-MKC cra-
BUJIM TIpU Habope MeHee 28 6amnoB no MMSE u 6oee 2 6ayutoB mo ADAS-cog. B cra-
LIMOHApEe MPOU3BOAMIIN 3a00p KPOBU U BblACJIEHUE IJ1a3Mbl Y MALIUEHTOB OOEUX TPYIIIL.
Ha nonyyeHHoM GuomaTepualie onpenessyii aKTUBHOCTb (hOPM Oy THPUIXOJIMHICTE-
pasbl C UCIOJIb30BAaHUEM MeToa DiIJIMaHa B COUETAHUU C UHTMOUTOPHBIM aHAJIM30M.
TMonyyeHHble faHHbIE AaKTUBHOCTH aTUIMTMYHON M MUHOPHBIX (DOPM MCIIOIb30BAIM TSI
pacueTa MHaeKca, oTpaxarolero hakT HaTu4us WK OTCYTCTBUS y MallMEHTa JUArHO-
3a a-MKC. Bbuiu ornpesneneHbl AMarHOCTUYECKKE UHTEPBaIbl, XapaKTepHbIE ISl Ma-
ueHToB ¢ a- MKC u 310poBbIx 100poBoJblieB. CpaBHEHUE pacipeaeieHUs IToKa3aTe-
Jiel pacueTHOTO MHIEKCA MO KaTerOpUsIM TMarHo3a OCYIIECTBIISINA C TTOMOIIBIO KPUTEe-
pus y-KBaapar ¢ nomnpaskoii MeiiTca B makeTe cTaTMCTHUeCKMX mporpamMm SPSS 22.
PesynbTaThl UccienoBaHus TTOKa3aly, YTO JUAarHOCTUKA Ha OCHOBE MHIEKCA COOTHO-
LIEHUST aKTUBHOCTEM aTUMTMYHON M MUHOPHOM N30(DOPM IO UyBCTBUTEIBHOCTH U CIIe-
HU(PUIHOCTU HEe YCTyMaeT CTaHIAPTHBIM TUAarHOCTUYECKUM IIIKajlaM, OMHOBPEMEHHO
SIBJISIETCS MEPCIEKTUBHBIM, MAaJIOMHBA3UBHBIM, OBICTPBIM U OIOMIKETHBIM CITOCOOOM
JnabopaTtopHOTo IoAaTBepxkAcHUs nuarHo3a a-MKC. I1pemmaraeMblit B JaHHOI cTaThe
pacuyeTHbII IUarHOCTUYECKUI MHIEKC OCHOBAH Ha JaHHBIX JIAOOPATOPHOIO UCCIEn0-
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BaHUSI aKTUBHOCTU aTUMTMYHON U MMHOPHBIX MU30(hOpM OYyTHPUIXOJIMHACTEPA3bl I1J1a3-
MBI KPOBHU TALIMEHTOB C MpeIBapUTeIbHbIM 1uarHo3oM a-MKC, 4uto BriepBbie 1aeT BO3-
MOXHOCTb MOATBEPAUTH TUArHo3 Ja00paTOPHBIM METOJIOM, U30erasi CyObeKTUBHOCTH.

Knrouegvte cro6a: MsITkoe KOTHUTUBHOE CHUKEHME, OMOMapKep, Oy TUPUIIXOJIMHICTEpa-
3a, IJ1a3Ma KpoBH, U30(popMbl, pacueTHbI MHIEKC

DOI: 10.31857/5086981392206005X

XapakTepHOI 4epTOil COBPEMEHHOTO 00IIEeCTBa OOJIBIIMHCTBA CTPAaH MUPA SIBISETCS
crapeHue HacesieHus. B ¢Bsi3u ¢ 3TUM 3a00sieBaHMsI, CBSI3aHHBIE C BO3PACTOM, TIpUoOpe-
TaloT Bce OoJibliiee 3HaYeHMeE IS 31paBOOXpaHeHUs 1 o01ecTBa B 1iesioM. PacctpoiicTBa
TMO3HaBaTebHbIX (PYHKIIUI, B YACTHOCTU, CUHIPOM MSITKOTO KOTHUTUBHOTO CHUXXEHUS
amHectuueckoro tuna (a-MKC), sBasiorcs Hanbojee pacnpoCTpaHeHHON MPUUYMHOM
crapueckoit nemeHiuu. a- MKC npencrabiisier co60il HaYaIbHYIO CTaJUI0 Pa3BUTHUST KO-
THUTUBHOTO JAeduiura no mytTu GopMUpOBaHUS TaKOrO HelpoJaereHepaTuBHOTO 3a00-
JieBaHUs, KakK Oosie3Hb Anblreiimepa (BA). IToctanoBka munarHosa a-MKC manmeHTam
TMPOM3BOAMTCS HA OCHOBAHWUU OLIEHKU UX KOTHUTUBHBIX (DyHKIIMU B COOTBETCTBUU C AU~
arHocTuueckuMu kputepusmu cuHapoma MKC [1] mo mikane oO1ero yxyaeHus Ko-
rautuBHBbIX pyHKuii (Global Deterioration Scale — GDS [2]) U MUHU-TECTy OLIEHKU
ncuxudyeckoro coctosinusl (Mini-Mental State Examination — MMSE [1]). OnHako Ha
paHHUX CTanMsIX 3a00JieBaHUsl JaHHbIE UHACKCHI U IIKaJIbl 00JIanaloT HU3KOM UyBCTBU-
TEJIbHOCTBIO U CIIelIM(UUYHOCTBIO, a TAKXKe OOJIBIIOi T0o1eit CyOheKTUBU3Ma, UTO HE BCerna
TIO3BOJISIET CBOEBPEMEHHO TMMOCTaBUTh AUArHO3. Pe3ybTaToM SIBJISIETCS OTCPOYEHHOE TIPU-
MEHEHNE HEOOXOIMMBIX JIEKAPCTBEHHBIX MPEINapaToB, YTO CHUXKAET UX 3¢ GHEeKTUBHOCTD U
MPUBOIUT K HEOOXOAUMOCTH ITPUMEHEHUSI 60J1ee TSKENbIX U TOKCUYHBIX IMPETNapaToB.

Taxkum obpazom, UHHOPMATUBHOCTb TPATAULIMOHHBIX KPUTEPUEB OLIEHKMU HaJIM4USs a-
MKC HenmocraTouHa. DTO nejlaeT aKTyaJibHbIM TMOWCK W BHENIPEHUE B KIMHUYECKYIO
MPaKTUKY HOBBIX METONIOB, B YACTHOCTH, JJAOOPATOPHOUM NMATrHOCTUKU, TOTIOTHSIOIINX
KJIMHUYECKME IIKATbI U TTO3BOJISIONIMX CBOEBPEMEHHO TUAarHOCTUPOBATh 3a00JIeBaHUE U
KOPPEKTUPOBaTh XO[ JICUEHUsI, OPUEHTUPYSICh Ha JIabopaTOpHbIE MOKa3aTeau Iia3Mbl
KpoBU. B KauecTBe Takux NMepcrnekKTUBHbIX OMOMapKepOB HaMU B JAaHHOI CTaTbe pac-
CMOTpeHa aKTUBHOCTb (popM OyTHpuUiIxoauHacTepasbl (BXD) mia3Mbl KpOBU.

M3BecTHO, UTO Mpu NocterneHHoM pa3BuThr a- M KC nporcXonuT MoCTOSIHHO YCUITH -
BalOIIUICS pacnaj MaMsaTu U APYTruX KOTHUTUBHBIX (DYHKIUI, KOTOPBINA B TEpPMUHAb-
HOM cTamum mpuobperaeT KatacTpodudeckue MacmTadsl [3]. Hapymenne ¢pyHKIIMOHM-
POBaHMUS XOJIMHAPIUYECKOU CUCTEMBI MO3Ta XapaKTepHO st BA, UTO TakXXe COTTPOBOX-
naeTcs U3MeHeHUsIMU (QYHKLIMOHUPOBAHUS XOJIMHACTEpPa3 B nepudepuueckoit KpoBu
[4—8]. B mpouecce pazButusi BA akKTUBHOCTb aleTWJIXOJUHICTepasbl (AXD) B Mo3re
CHIXaeTcsl, Toraa Kak akTuBHOCThL BXD Bo3pacraer. INapanieabHO MoKa3aHO, YTO 00-
11asi yaenabHasi aKTUBHOCTh JJaHHOTO (hepMeHTa 3HAYUTEJIbHO CHUKEHA B Tla3Me KPOBU
KaK B KOHTPOJIbHO TpyIIIe MOXWJIBIX JItofei, Tak u npu BA [9]. B npoBeneHHbIX HAMU
paHee McClIeNOBaHUSIX ObUIO ITOKa3aHo, 4TO 00111asa akTuBHOCTS bXD 1ura3Melr KpoBu ma-
1UeHTOB ¢ nuarHo3oM a- MKC HiKe akTUBHOCTU TaHHOTO (pepMeHTa M1a3Mbl KPOBU T1a-
IIMEHTOB KOHTPOJIbHOM rpymisl Ha 17%, a ipu BA — Ha 38% niporienTos [10].

bXD conepXuTcs B pa3IMUHbIX TKAHSX MJIEKOIUTAIOIINX: B IEYEHU, CePALIe, SHIO0TE-
JIMU COCYIIOB, HEPBHOI CUCTEME U TJIa3Me KPOBU. XapaKTepHOIl 0COOEHHOCTHIO TaHHOTO
depmeHTa SIBIISIETCSI OTCYTCTBUE CyOCTpaTHOTO TOPMOXEHUs. [eHeTuueckre BapuaHThl
9TOTO (hbepMeHTa 00J1aatoT pa3TMuYHON YYBCTBUTEIBHOCTHIO KO MHOTMM OOpPaTUMBIM U
HeoOparuMbiM uHTUOUTOpam [11—19]. B nmonynsuuu mpeobsianaer TunuyHas ¢dpopma
BX3 (T-BX3), a aKTUBHOCTb BCEX OCTAJIbHBIX CEMUIECSITU FTeHETUUECKUX BADUAHTOB JIN -
060 HIUXe, TMOO OTCYTCTBYET MOJTHOCTHIO (S-BapuaHT). [TokazaHo, 4TO y MallMEHTOB, He-
CYIIMX OIWH U3 MUHOPHBIX TeHETUYEeCKNX BapuaHToB BbXD B nmo3gHem Bo3pacte B 2 pa3a
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yBeJinyeH puck 3abosieBaHust BA [20]. Hamu 011 BeIOpaHbI cienyiouimne ¢opmMbl hep-
MEHTa, KaK HauboJiee TepCIrieKTUBHBIC C MO3ULIMK OLIEHKM BKJIaJla B UBMEHEeHUE o0leit
akTUBHOCTU: TUNUHasA (T-BXD), arunuunas (a-bX®) u munopusie (Mu-bX3). Ipen-
nouyTeHne TUNNIHOM (popme BXD ObUI0 OTIAHO ITOTOMY, UTO OHA SIBJISIETCS IIpeobIagao-
meit popMoit pepMeHTa, aTUIIMYHasI (popMa BRIOpaHa, MOCKOJIBKY TaKXKe 4acTO BCTpeva-
€TCsl B MOIMYJISILIMU U 'y HEKOTOPBIX JIIOJIe MOXET BBICTYNAaTh B KAUeCTBE OCHOBHOI ¢op-
Mbl BXD, 4TO MPpUBOAUT K BBICOKOM YYBCTBUTEIBLHOCTH TaKMX JIIOACH K aHECTETUKAM U
MuopeJiakcaHTaM. MUHOpHBIE (DOPMBI B TAHHOI CTaTbe — 3TO COBOKYITHOCTb OCTAJIbHBIX
BapuaHTOB bXD, MOCKOJIbKY B HACTOSIIIEe BPEMSI OTCYTCTBYET BO3MOXHOCTb Pa3/ieJINTh
MX IO KPUTEPUIO aKTUBHOCTU. BBIOpaHHbIe n3o¢dopMbl BXD mMeioT pasHyo 4yBCTBH-
TEeJIbHOCTh K MHTMOUTOpaM (CYKLIMHWUJIXOJIMH, XJIOPUJ CYyKCAMETOHUS, TUBAHUIAWUH, 3TO-
OponasuH U T.1.), 4YTO TO3BOJISIET OINIPEAeIUTb OTIEIAbHO aKTUBHOCTD T- M a-bXD, a Tak-
K€ CyMMapHYIO aKTUBHOCTb MU-BXD.

Llenbio gaHHOTO WCCENOBaHUS SIBUJIACH OlleHKa 3(MdOEKTUBHOCTU MCIIOIb30BaHUS
JIMaTHOCTUYECKOTO MHJeKCca Ha OCHOBe aKTUBHOCTU bXD ma3mMbl KpoBU 111 IOATBEP-
KIEHUST UJIU ONPOBEPKEHMUS AUarHo3a MSrkoro KOTHUTUBHOTO CHUXKEHUSI aMHeCTUYe-
CKOTO THIIA.

METOAbBI MCCIIEJOBAHUA

Hamu 6bl1u 06¢iieqoBanbl 69 yenoBek: 36 mauneHToB ¢ auarHo3om a-MKC (ocHOB-
Has rpynra) 1 33 nauueHTa 6e3 HapylIeHUii BHUMAaHUS U TTaMSITH, COCTaBUBIIIMX TPYIIITY
koHTposst (KI'). Bece mpolienyphl, BEINOTHEHHBIE B UCCIIEIOBAHUSIX C YIaCTUEM JIIONCH,
COOTBETCTBYIOT 3TUUECKMM CTaHAApTaM HAlIMOHAJIBLHOTO KOMMTETA MO MCCleI0BaTeb-
CKOI1 3THKEe U XeJbCMHKCKOM AeKiapanuu 1964 1. u ee mociaeayoniuM U3MEHEHUSIM WITA
COMOCTaBMMbIM HOpMaM 3TUKU. [TpoTOKOI HccaeaqoBaHUs TTOTYYUJl OA0OpEHNE HE3aBU-
cumoro atuyeckoro komutera OI'BY3 Cankr-IleTepOyprckoit KIMHUYECKON GOTbHU-
bl Poccuiickoit akanemuu Hayk (rpotokos Ne 240a ot 20.01.2020 r.). Bcemu nauueHnTa-
MU OBLIO TTOATUCAHO 100pOBOJIbHOE MH(OPMUPOBAHHOE COMIaCUe Ha yYacTUeE B JaHHOM
HUCCIIEIOBAaHUU.

KputepusiMu BKJTIOUEHMS TTAIIUEHTOB B MCCJIEA0BaHUE ObLIIO COOTBETCTBHUE CIIEAYIO-
IIMM IuarHoctTuyeckuM Kputepusim cuHapoma MKC [1]: 1) Hanuume kanob Ha CHUXXe-
HUE MaMsTU U OOBEKTUBHO BBISIBJISIEMbIE TIPU3HAKU JIETKOTO KOTHUTUBHOTO CHUXXEHUS
O pe3yJabTaTaM TECTOB; 2) OLieHKa B auamna3oHe oT 26 go 30 6ajioB IO MUHU-TECTY
OLIEHKM IIcuxudeckoro cocrosiHus (Mini-MentalStateExamination — MMSE [1]); 3) mio-
BBILIIEHHE MOKa3aTessl 10 2 0a/uloB Mo IIKajie OLeHKU 6ojie3Hn AunblreiiMmepa (ADAS-
cog) [21]. B naHHOe MccaeaoBaHUe BKIIOYATUCh TOJIbKO MauueHTl ¢ MKC amHecTrue-
ckoro tira. Kpurepusimu HEBKJIIOUEHUSI B 00eUX TPyMIax SIBJISINCH: OTKa3 MalieHTa OT
y4acTusi B UCCIIEOBAaHUU; HAJTUUUE JII000H aKTUBHOU MHMEKIIMU B TIEPUOJ BKIIOUCHUS
B UCCJIeOBaHME; HAIMYME OHKOJIOTUYECKUX 3a00JIeBaHUI B TIEpUO BKIIOUEHUSI B UC-
cllel0BaHNE; HAIMYME ayTOUMMYHHBIX 3200JIeBaHUI1; HAJIMUKME XPOHUUECKHX HEMH(peK-
LIMOHHBIX 3a00JIeBaHUI B CTaAuMM AEKOMIIEHCALIMU; HAJUYUE MSITKOTO KOTHUTHBHOTO
CHMXXEHUSI COCYIUCTOTO TUIIA.

3abop KpoBM y MALIMEHTOB JJIs aHAJIM3a aKTUBHOCTU (hepMEHTOB MPOBOIMIIN B BaKy-
YMHBIE TIpoOUpKU ¢ aHTukKoaryastHToMm (Li-remapun). IloxydyeHHBIe 0Opas3mnbl KpOBU
ueHTpudyrupobanu npu 2000 g B TeyeHuelS MMH, a 3aTeM HAZOCAaJOYHYIO XXUIKOCTh
(T1asmy) oBTOpHO LieHTpUdyrupoBanu npu 9000 g 20 MuH.

OmpeneneHne aKTUBHOCTH n30dopM bXD mia3Mbl KpOBU OCYIIECTBIISLIN 110 METOILY
DnnMana [22] B KOMOMHAIIMY C UHTUOUTOPHBIM aHATM30M [23] B 96-TyHOUHBIX TIIAHIIIE-
Tax B MPUCYTCTBUU CHHTETUYECKOro cyoctparta OytupuiatuoxoiuHa (bTX, 100 mMM;
“Sigma”, BeaukoOpuTaHus) 1 MHTUOMTOPOB (XJIOpUIA CYKCAMETOHMSI, TU3AHUIUHA U
aTornponasnHa). ONTUYECKYIO IIIOTHOCTb U3MEPSIIA Ha TIJIaHIIETHOM CeKTpO(hOTOMET-
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pe (Immuno Chem-2100, Microplate Reader, CIIIA) npu miuxe BosHbl 405 HM. TToy-
YeHHbIe ¢ TTpudopa JaHHbIC ONTUYECKOM TJIOTHOCTU MCHOJIb30BAJIM IJIsI pacueTa yaelib-
HoIi akTUBHOCTH (hepmeHTa (HMOJb BTX/Mr 6enka X muH). KonnyectBo 6enka B mpobe
HOpMHUpPOBAJIoCh 1o metony bpendopna [24]. Meron Diuimana 6e€3 NpUMeHEHUST MHTH -
OMTOPOB MO3BOJISIET OIIPEACIISATh OOIIYIO YIEIbHYI0O aKTUBHOCTh BXD, Torma Kak npume-
HEHUE Pa3IMYHBbIX UHTUOUTOPOB (CyKCaMETOHMS XJIOpUa, TU3aHUAMHA U 3TONpONna3u-
Ha) JaeT BO3MOXHOCTb OTACJIUTh aKTUBHOCTU TUITMYHON M aTUIIMYHON (OPM OT CyM-
MapHO#l yneabHON aKTUBHOCTM MHUHOPHBLIX (opM. Ha oOCHOBaHMM COOTHOIIEHUS
aKTMBHOCTU aTUITMYHON U MUHOPHOI popM BXD paccunThiBaiy MHAECKC U MPOBOIUIN
ornpeaeeHne MarHoCTUYeCKNX MHTEPBAJIOB HA OCHOBAHUU MPENBAPUTEIbHBIX aHATM-
30B TTOKa3aresieil KOHTPOJIbHOM rpynIibl (7 = 36). KOHTpoNbHBIE 3HAYEHMST COTTOCTABIIS -
JIM C TaHHBIMU, MOJYYEHHBIMU paHEE U MCIOJIb30BAaHHBIMU ISl HAITMCAHUS TIaTeHTa
Ne 033501 “Criocob nuddepeHInaaIbHON TMAaTHOCTUKNA paHHE MJIN BbIpaXKeHHOM cTa-
MU PEeBMATOUIHOTO apTpPUTa C OCTEOAPTPUTOM”, B KOTOPOM ObLiIa NMpoaHaIM3UpOBaHa
akTuBHOCTh hopMm BXD y manmeHTOB ¢ nuarHo3omM pesmarougHoro aptputa (PA) u KoH-
TPOJBHOM TPYIIEI 3M0POBBLIX TOHOPOB [23]. JJaHHbBIC MAIIMEHTOB KOHTPOJIBLHOM TPYIIEI
TO3BOJIAJIMN OTIPEAETUTh TPAHULIBI TMATHOCTUYECKUX UHTEPBAJIOB HOPMBI, IPUMEHSIEMbIE
B JAaHHOM HCCJIEIOBAHUU.

Cmamucmuueckas 06pabomka 0aHHbIX

Pacuet ontumanbHOro pazMepa BbIOOPOK MPOBOAMIICS HA OCHOBE 3apaHee MPOBEAeH-
HOTO MWJIOTHOTO 3KCIIEpUMEHTAa C HCIojb3oBaHMeM TmporpamMmmbl K.M. Sullivan
(http://www.openepi.com/SampleSize/SSPropor.htm). CpaBHeHMe pacrnpenejeHus Iaiu-
€HTOB 10 KaTEeropusIM JUarHo3a OCyIIECTBIISIU C TOMOLIbIO KPUTEPUS (-KBaapar ¢ MOIpaBs-
koit MeiiTca B makeTe craTucTUueckux nporpamm SPSS 22. JUist Kanoro u3 3 Kputepues
(cootHomeHue akTuBHOCTel a-BXD/Mu-BXD vs ADAS vs MMSE) onipenensiiu cnenu-
(UYHOCTD M YyBCTBUTEIBHOCTb MeTona. CeMdUIHOCTb ONpenessuiach Kak 10151 ICTUHHO
OTPULIATEJIBHBIX CJIy4aeB, BbIpaXKEHHAs! B MPOLIEHTaX OT OOIIEro KOJIMYEeCTBa OTPULIATEIb-
HBIX IMArHO30B, a YYBCTBUTEILHOCTb — KaK JI0JIs UCTUHHO TOJIOXKUTEIBHBIX CJTydaeB, BbIpa-
JKEHHas B TIPOLIEHTAaX OT OOIIEr0 KOJIMUECTBA MOJIOKUTEIbHBIX 1uarHo3oB MKC.

PE3VIIBTATBI UCCIIEAOBAHHWA

CpenHuii Bo3pact mauueHToB ¢ auario3omM a-MKC coctaBui 56 * 21 rox, 12 My>XuuH
¥ 24 XKeHIIWHBI; TPyIMIia KOHTPOJISI BKJIoYajaa 18 MmyxkurH 1 15 XeHIIuH B Bo3pacte 51 +
+ 23 rona. JleMorpaduyeckre XxapaKTepUCTUKU IFPYII CTATUCTUYECKHU 3HAYUMMO HE pas-
JINYAJIUCH.

B rpynre nauuenToB ¢ a-MKC menuaHa mIMTebHOCTY 3a001eBaHus coctaBuia 7 (1;
10) mer. ITaumenTs! 3 rpynisl a- MK C nMenu He3HAUYNTENIbHBIC, HO CTATUCTUYECKU JI0-
CTOBEpPHbIE U3MEHEHNSI KOTHUTUBHBIX (DYHKIIMI MO CPAaBHEHUIO C KOHTPOJIEM, KOTOPbIE
BBIpaXkaJuch B CHIDKeHUHM 110 1mkajie MMSE mo 28.15 + 0.82 6ayuta 1 MOBBIIIIEHUH TTOKa-
3arenss ADAS-cog no 2 6amioB (Tabi. 1).

C nomonibio guarHoctuuyeckux kpurepueB ADAS u MMSE kinHUIMcTaMu ObLIO MO~
crasieHo 33 guarHosa “3gopos” (KI') u 36 nuarHosos “a-MKC”.

B xoze 1a60paTOpHOTO UCCIE0BaHUS TUIa3Mbl KPOBU IO OMIPEACIICHUIO YIEIbHOM aK-
TUBHOCTHU pa3HBIX popM bXD mmokasaHo, 4To y marieHTOB 00enX 00CIeTOBAHHbBIX TPYIIIT
HanOOJIBIITYIO aKTUBHOCTh nMeeT T- bXD, Torma Kak aktuBHOCTh a-bBXD n Mu-BbXD Hitke
B cpenHeM Ha 63 1 58% cooTBeTcTBeHHO. [1pu 3TOM y manuneHToB ¢ nuarHo3om a-MKC
aKTUBHOCTb BCEX MCCIIENOBaHHBIX U30(hopM hepMeHTa TOCTOBEPHO HUXKE OTHOCUTENIBHO
KOHTPOJIbHOM I'PYIINbI YCJIOBHO 3I0POBBIX TOHOPOB (puc. 1).

JByxcaKTOpHbII1 aHAIM3 TTOJIyYeHHBIX JaHHBIX TTOKAa3aJl, UTO Pa3iuuus CPEIHUX 3HaA-
YeHU I aKTUBHOCTHU pa3Hbix ¢hopM bXD y nanmenToB ¢ a-MKC 1 KOHTPOJIbHOM TPyMITbI
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Puc. 1. YnenpHas aktuBHOCTh n3odopm bXD (BChE) B ruiazmMe kpoBM nalveHToB ¢ auarHo3om a-MKC u mma-
LMEeHTOB 6e3 HapylieHust BHUMaHus1 U naMsati (KI'). * — 0603HaueHbl CTATUCTUYECKU 3HAYMMBbIE Pa3IMUUsl
yneiabHoi aktuBHOCTH T-BXD (t-BChE) Mexny KI' 1 a-MKC, # — 0603HauYeHbl CTaTUCTUYECKU 3HAYMMbIC
pasnuuus yneiabHoit aktuBHOocTH a-bXD (a-BChE) mexny KI' 1 a-MKC; °© — 0603HaueHbI CTaTUCTUYECKU 3HA-

YUMBIE pa3Inuus yaeabHoi aktuBHOCTH MU-BXD (mi-BChE) mexny KI' 1 a-MKC (p £0.001).

00JIbIIIE, YeM MOXKHO OBLIIO ObI OXKUAATh CIyYaiiHO, 1 ITPU CTaTUCTUYECKU 3HAYMMOM pa3-
Huie (p < 0.001).

Bonee Toro, BhIsIBJIEHO, YTO y MalMeHTOB ¢ auarHo3oM a-MKC Ha doHe CHMXeHUS
aktuBHOCTH BXD MeHsieTcs u BKiag ee m30(popM B OOIIIYI0 aKTUBHOCTh. Tak, Ha ¢poHe
CHUXXEHMUS TToKa3aTesieil yneabHoi akTuBHOCTH u3odopm bXD, Bkiaa akTHBHOCTU aTU-
OUIHOI hopMBI Bo3pacTaeT (puc. 2).

B cpennem mo o6enmM rpynmnam ImauydeHTOB yaelIbHasi aKTUBHOCTD a- 1 MU-bBXD Hike
yaeabHOM akTuBHOCTU T-BXD Ha 39 1 58% cOOTBETCTBEHHO.

Wcnonp3oBaHue mokasaTesiei yaeabHoM aKkTUBHOCTH 130hopM BXD Heyno6HO mis 11e-
JIeli KMMHNYECKOI 1 JTabopaTOpHOM NMarHOCTUKU. B ¢BsI3u ¢ 3TMM ObLIa IIpeanpuHsITa pa3-
paboTKa pacyeTHOro Koa(dduiimeHTa Ha OCHOBE COOTHOIIIEHUSI aKTUBHOCTHU HanuboJiee MH-
dopmatuBHbIX U30hopM BXD U onpeneneHne MarHOCTUYECKUX MHTEPBAJIOB, KOTOPbIE
00J1aTaloT HauOOoJIbIIEH MpeAcKa3aTeIbHOM CHIION IIpU IMOCTaHOBKe nuarHo3a a-MKC.

Ta6auuma 1. KivHudyeckast XxapaKTepucTUKa MallMEHTOB, BKIIOUEHHBIX B UCCIEI0BAHUE

Brar 3a00JieBaHUs ‘Cpenﬂnﬁ BO3pacT, ronm‘ MMSE, 6anbl | ADAS-cog, 6aibt

KonTtponbHas rpynma (n = 33)

- | 51423 | 31.05 £+ 0.01 | 1.00 + 0.00
Msirkoe KOrHUTHBHOE CHUXKEHME aMHECTUYeCKoro Turma (n = 36)
JlofeMeHTHBII | 56 + 21 | 28.15 4 0.82 | 2.00 £ 0.00*

* CTaTUCTUYECKU 3HAUMMBbIE Pa3INuus N0 CpaBHEHUIO ¢ KOHTposeM (p < 0.05).
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Total specific activity of BChE,

1512.98 £5.70 987.28 + 6.46

pmol of substrate/mg min

Puc. 2. Bxiag akruBHocT TUNTMYHOIM (T-BX3D, rony6oii cekTop), atTunnyHoii (a-bXD, XenTolit ceKTop) U MU-
HOPHBIX opM (Mu-BXD, KpacHbIit ceKTOp) B 00IIYI0 aKTUBHOCTb BXD mra3Mbl KpOBU. @ — MALIMEHTHI O3 Ha-
PYLICHWI BHUMaHUsI U NaMsITU. b — naiueHTsl ¢ nuarHo3oM a-MKC. JlaHHbIe npencraBieHbl B % OT oblieit
aKTUBHOCTU. Pa3nuuus BKiana ynenbHoit akTuBHOCTH Kaxnoii opmbl bXD mexny KI' u a-MKC cratuctuue-

cku 3HaYMMHI (p < 0.001).
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Puc. 3. CpaBHeHMe AMarpaMM, MOJYYEHHBIX HA OCHOBE TECTUPOBAHUSI MCCIIEAYEMBIX TPYII MAlUEHTOB 11O
wkajie MMSE u ¢ ucrosiib30BaHMEM pa3pabOTaHHOTO TUArHOCTUUECKOTo MHIEKca. a — pa3dbpoc nokasaresieil B
HCCIlenyeMbIX rpynmax 1o mkaie MMSE; b — pa3dpoc 1mokasaresieit 1o MHIEKCY Ha OCHOBE pacueTa COOTHOIIIe-
Hus1 akTuBHOCTH a-bX® (a-BChE) u Mu-BX® (mi-BChE). [lanHble npencrasieHsl Kak Me = SEM. * — cratu-

CTUYECKU 3HAUYMMBbIC PA3TUIMsT MEXIY TPYIITON KOHTPOJISI U TTalMeHTaMu ¢ nuariozoM a-MKC mipu p < 0.0001.

B pesynbTare nmpoBeneHHOro aHajau3a ObLIO MTOKa3aHO, YTO HauOOJIbIIYIO MpeacKa3a-
TEJIbHYIO CUJTy UMEET OTHOIIIEHUE aKTUBHOCTHU aTUNIUYHOI (hopmbl BXD K ee MUHOPHBIM
¢dopmam. B cooTBeTCTBMM C BHIOPAHHBIM MOAXOIOM AUATHOCTUYECKUIT MHTEPBaJ IPYyIl-
MBI YCJIOBHO 3[I0POBBIX IOHOPOB Haxonutcs B mpenenax ot 0 go 1.5, Torma kak st a-
MKC or 1.6 5o 2.5.

ITo cneuuduyHOCTU TIpeaIoXKEeHHAas: HaMU JabopaTopHasl IMarHOCTMKAa Ha OCHOBE
IUATHOCTUYECKOTO HHAeKca Ha 94.6% COOTBETCTBYET CYIICCTBYIOIIMM KPUTEPUSIM
ADAS 1 MSSE u B HacTOsIIIIMIA MOMEHT He UMeeT aHAJIOTOB B MUPOBOIA IPaKTUKE.
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Tab6auua 2. PacnpeneneHue MalreHTOB MO KATErOPUSIM IMarHo3a
HctnHHO- HUctuHHO- JloxHo- JloxxHo-  |YyBctBuTenb-| Cienudud-
Jlnarto3s
MO3UTUBHBIX | HETATUBHBIX | TO3UTUBHBIX | HETATUBHBIX |  HOCTb, % HOCTb, %

ADAS 36 33 0 0 - -
MSSE 36 33 0 0 — -
Nupekce a- 30 33 0 6 84.6 100
BXB/Mu-bXD

Yucno creneHeit cBOOOABI paBHO 3; CBA3b MeXAY (DAKTOPHBIM U Pe3yJIbTaTUBHBIM MPU3HAKAMM CTATUCTUYECKU
He3HayMMa, ypoBeHb 3Haunmoctu p > 0.05.

B xone nmpoBeneHHOro ucciieqoBaHus abCOMIOTHO BCe Clydyau MO3UTHBHOTO AUarHo3a
a-MKC Ha ocHoBe aHanu3a bXD mia3zmMbl KpoBU MOATBEPAUIUCH Pe3yIbTaTaMU JUarHO-
cruku o ADAS u/unu MSSE, ripu 3TOM ciiydyan MOCTaHOBKU JIO(KHO MO3UTUBHOTO 1A~
THO3a OTCYTCTBOBaJIU. DTO MO3BOJISIET CIEJaTh BbIBO/, UTO MpejiaraeMasi MeToauka 00-
JagaeT JOCTaTOYHO BBICOKOM CIIeIM(pUIHOCTBIO K oO0HapykeHnio a-MKC (tabin. 2).

Ha ocHoBe MoJTy4eHHBIX JAaHHBIX MOXHO CIIEJIaTh 3aKJII0YEHUE, YTO MPEIJIOKEHHAs Ha-
MU JUMArHOCTUKA C UCIOJIb30BAaHUEM MHTMOUTOPHOIO aHaIM3a aKTUBHOCTU pa3HbIX (hopMm
BXD 11asMbl KpOBU TUATHOCTUPYET TOJBKO AOTIOMJIMHHO OOJIbHBIX U MPUTOIHA JISI UC-
TOJIb30BAHMSI B TEX CITydasiX, KOTja jieueHrne O0JIbHOTO CBSI3aHO C CEPbEe3HBIMU MOOOYHbBI-
mu addexkTaMu 1 runeparuarHocTuka nmalreHToB HexenareabHa. bosee Toro, aToT mmoka-
3aTe/ib MOXET ObITh MH(OPMATUBHBIM U [IJIs paHHe# olleHKM pa3Butus a-MKC.

OBCYXIEHMUE PE3VJIbTATOB

W3 nutepaTypHbIX JaHHBIX U3BECTHO, YTO OCHOBHAsI (hyHKIIMOHAJIbHAs POJib B paboTe
XOJIMH3PIMYECKOM CUCTEMbI MO3ra TIpUHALICKUT AXD, Torna Kak ¢dpyHkiueit bXO sBisi-
eTcsa nybiavupoBaHKe poiau AXD B yCIOBUAX (DYHKIIMOHAJIBHON HEOOCTATOYHOCTU TIO-
cienHeit [25]. AXD B TOJJOBHOM MO3Ie 3KCIIPECCUPYETCS KaK B XOJIMHIPIAYECKUX HEe-
pOHaX, TaK U B T€X, II¢ OTCYTCTBYIOT KaKue-JI1060 MapKephbl XOJTMHIPTMUECKOU HEHWpO-
TpaHcMuccui [26, 27]. BXD nokanu3syercs IIaBHBIM 00pa30M B INIMAIbHBIX KJIETKAX, a B
HeHpoHaX W DHAOTEIUATbHBIX KJIETKaX KanmuUISIpOB €€ KOHLEHTPAlluM MUHUMAaJbHBI.
MHOro4YMcIeHHbIC UCCIEI0BAHMS TTOCBSIIIEHBI U3yYeHUIo posin AXD B ratroreHe3e BA B
CBSI3U C TeM, YTO OHA 3aHUMaeT IJIABEHCTBYIOIIEE ITOJOXEHNE B TOJOBHOM MO3Te IO
cpaBHeHUIO ¢ BXD. OgHako B ImocienHee AeCITUISTHE Bee OOIbIIe BHUMAHMS yISIIsIeT -
cs1 posii BXD B hopMupoBaHNY MATOJOTMYECKIX N3MEHEHUIT XapaKTepHBIX Kak 1711 BA,
Tak M U1 TIpearnojaraeMoii mpoMexXXyTouHoi ctanuu ee pa3putus — a-MKC [28—32]. B
YaCTHOCTH, U3BecTHO, yTo BXD Biuser Ha pa3sButue BA, HO He cama 1o cebe, a Ipu Ha-
Juun anonunonporerHa E epsilon 4 (ApoEe€4) [33]. [1poBeneHHBIe HaMU paHee UCCIie-
JIOBAHMSI YIEIbHOM aKTUBHOCTY NAHHOTO (hepMEHTA B TJIa3Me KPOBH MAIllUEHTOB C IHa-
rHo3amMu a-MKC, BA 1 KOHTpOJBHO TPYIIIBI JOHOPOB MOKAa3aJIv, YTO 3TOT IapamMeTp
Mmo3BoJiAeT AuddepeHIIMPOBaTh 06a COCTOSTHUS APYT OT Ipyra M OT MallMeHTOB 0e3 Hapy-
1meHus1 BHUMaHus U namMsatu [10]. OnHako mojiydeHHbIe IIpeaBapuTeabHble JaHHbIE He
JlaJld OTBET Ha BOMPOC 32 CUET CHUKEHMSI WJIM U3MEHEHUSI COOTHOIIEHUsI aKTUBHOCTHU
Kakux (hopM MpoOUCXONUT YMEHbIlIeHUe ob1eit akTuBHocTH BXD. Kpome Toro, cam 1o
cebe mokazaresib aKTUBHOCTU Hey100€H ISl IPUMEHEeHUST B paMKax KJIMHUYECKO J1a60-
pPaTOPHOI TUaTHOCTUKU, U €r0 CJIOXHO BKIIOUMTH B CYIIECTBYIOIIME TUATHOCTUYECKUE
mKanbl. JlaHHbIe (aKThl MOCTYXWIN TIPEANOChUIKAMY TIPOBEIEHUS ITyOJIUKYeMOTo B
NAaHHOM CTaThe MCCIEeNOBaHUS, MOCBSIIEHHOTO OMpeneeHUI0 aKTUBHOCTU HU30(hopM
BXD u pa3paboTke pacyeTHOro MHAEKCa, OCHOBaHHOI'O Ha X COOTHOIIIEHMH, B KAYECTBE
BO3MOXHOI TMarHOCTUYECKOI CTpaTeruu 1Jist JJabopaTOPHOTO MOATBEPXKIACHUST TUAarHO-
3a a-MKC. Pe3ynbrarhl MpOBEACHHOTO MCCJIEIOBAaHUS MO3BOJMIN MPOAEMOHCTPUPO-
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BaTh, YTO y namueHToB ¢ a-MKC npoucxogut cTaTUCTUYECKU 3HAYMMOE CHIKEHUE aK-
TUBHOCTU BCEX MpOaHaIu3nupoBaHHBIX n30popM BXD no cpaBHeHUIO ¢ TanieHTaMu 6e3
BBIPAXXEHHBIX HAPYIIEHUA BHUMAHUS Y TAMSITU.

CoIoCcTaBUTENbHBIN aHATU3 Pa3IMIHbIX KOMOWHAIIWIT COOTHOIIEHUS T-, a- U MU-
BXD mokazai, 4To HanbOoJIBIIIYIO TIpeAcKa3aTeIbHYIO CHITY IUTSI TIONTBEPXKIESHUS TUarHO-
3a a-MKC nMmeeT oTHOIIIeHUE aKTUBHOCTHU aTUITMYHON BXD K ee MUHOPHBIM (hopMaM.

BaxkHO OTMETUTB, UTO MPEANOYTEHUE aTUITUYHON (popMe ObLJIO OTIAHO ITOTOMY, UTO
Ha poHe CHUIXKeHMUSs ynebHoi akTuBHOCTH BXD nipu a-MKC ee Bkiian B 00111y10 aKTUB-
HOCTh BO3pACTaeT, ToTna KaK BKJIaJl TUITUYHONW U MUHOPHOU M30(pOpM CHUXKAETCS. DTO
IaJIo HAaM BO3MOXHOCTb TMPENTNOJIOXUTh KOMIIEHCAaTOpHYI0 dyHKuMio a-bXD npu cHu-
XKeHun akTuBHOCTU T-BXD Ha doHe pa3BuTHs KOTHUTUBHOIO nedunnuTa. MUHOpHBIS
dopMmbl BXD ObUIM BBIOpaHBI, TIOCKOJABKY IIPU IIPUMEHEHHWHU JIEKapCTBEHHBIX IIpenapa-
TOB 11 KYMMPOBaHUSI CUMIOTOMOB pasBuBarolierocss a-MKC yrHeraercsi akTUBHOCTD
KaK TUTIMYHOM, TaK U, B MEHBIIIC CTeNeHU, aTUMMYHOI ¢hopm [29], Torna Kak cBeaeHUit
O TIOJJaBJICHUU aKTUBHOCTU MUHOPHBIX (pOPM HET.

Jnamna3oH TOJIyYeHHOTO Ha OCHOBE COOTHOIICHUWSI aKTUBHOCTEW IBYX BBIOpaHHBIX
130(hOpM TUATHOCTUYECKOTO MHIEKCA TSI KOHTPOJIBLHOM TPYIITHI TTAIIMEHTOB COCTaBUII
ot 0 mo 1.5, Toraa Kak uist TPYIIIbI MalMeHTOB ¢ auarHo3oM a-MKC — ot 1.6 1o 2.5, uyro
MO3BOJIMJIO Pa3INYUTh MALMEHTOB 3TUX OBYX Ipyrm. B 94.6% ciydaeB MOCTAaHOBKU Aua-
rHo3a a-MKC no pacyeTHoMy MHAEKCY Ha ocHoBe bXD coBmamanu ¢ nmarHo3amu, mo-
craBneHHbIMU TT0 ADAS 1 MSSE. B otinune oT AMarHoCTUYeCKUX IIKajl KOTHUTUBHOM
(GYHKIIUM, TaHHBIN WHIEKC OCHOBAaH Ha JJaGopaTOPHBIX MOKa3aTelsisIX aKTUBHOCTU U30-
dopm bXD 1m1a3mMbl KpoBU MALIMEHTOB M MIO3BOJISIET OBICTPO IPOBOAUTH CKPMHUHTOBBIE 00-
CcJIeAOBaHMS ITMPOKUX TPYIII HAaceJIeHUsI C 1eblo BeisiBiieHUs a-MKC naxe mo mpoBeneHust
TECTUPOBAHUS C UCTTOJIb30BAHMEM IIIKAJI HA ITpUeMe Y TTPOMUILHOTO CrielMaIncTa.

JunarHocTuyecKuii MHAEKC Ha OCHOBE COOTHOIIIEHUSI aKTUBHOCTU aTUITMYHON U MU-
HOpHbBIX 30popM BXD rmia3zmMel KpoBU MO3BOJISIET JOCTATOYHO TOYHO MOATBEPXKIATH HA-
mune a-MKC. Pesynbratsl McciaeqoBaHMs IIPEACTABISIOT OOMBIION MPaKTUISCKIIT MH-
Tepec ISl BHEAPEHUST B KIIMHUYECKYIO J1Jab0opaTOPHYIO AMarHOCTUKY. Pa3paboranHast Ha
OCHOBE JaHHOTO MCCJIEIOBAaHUS AMAarHOCTUYECKasl TeCT-CUCTeMa 00JiamaeT HeOObIIOi
€ce0eCTOMMOCThIO B MPOU3BOACTBE, MPU 3TOM MO3BOJISIET IPOU3BOAUTH OMHOBPEMEHHOE
TECTUpPOBaHME 00PAa3LIOB, MOJYYEHHbIX OT 32 maiueHToB. 7151 IpoBeACHUSI UCCISIOBAHMST
TpedyeTcsi He0OoJbIIO 00beM KpoBH (1 MIT), UTO MMeeT OOJIbIIIOe 3HAYEHME TTpY paboTe C Ta-
LIMEHTAMM, HAXOOSIIMMUCS HA CTALIMOHAPHOM OOCIIEIOBAHMU, TIOCTOSIHHO MPOXOASILIMMU
npoLeaypy 3a60pa 60bIINX 00EMOB KPOBU Ha Pa3IMYHbIC UCCIICIOBAHUS.

Ilpemnaraemblii TMarHOCTUYECKUI MHAEKC SIBJISIETCSI €AMHCTBEHHBIM B CBOEM POJIE
nabopaTOpHBIM KpUTEpHEM MOATBepxKAeHUs nuarHo3a a-MKC, o6iagaoiM BbICOKOM
YYyBCTBUTEJIBHOCTBIO U ClieIMPUUHOCTBIO. OH He 3aMeHsIeT co00il MMEeIINecs TUarHo-
CTUYECKME IIKaJbl, a JUIIb AOMOJHSIET UX, MO3BOJISIS C OOJIbLICH YBEPEHHOCTBIO yCTa-
HaBJIMBaTh AUArHO3 U Hanboliee 3PPEeKTUBHO ITOOOUPATH JICUCHUE.

NCTOYHUKUN ®PUHAHCHUPOBAHUA

YacTh 1a00paTOPHBIX MCCIENOBAHMI BBITTOJHEHA B PaMKax rOCyaapCTBeHHOTo 3amaHus 075-
00408-21-00. ABTOpBI HECYT ITOJIHYIO OTBETCTBEHHOCTb 3a IPEA0CTaBIeH e OKOHUYATEIbHOI BEpCUM
PYKOIIVCH B IT€YaTh.

KOH®IUKT MHTEPECOB

ABTOpBI 1€KJIApUPYIOT OTCYTCTBUE SIBHBIX U TTOTEHIMATbHBIX KOH(MIUKTOB UHTEPECOB, CBSI3aH-
HBIX ¢ MyOJMKalMell HaCTOSIIIE CTaThu.
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In current clinical practice the diagnosis of the amnestic-mild cognitive impairment
(a-MCI) is made on the basis of a patient’s mini-mental state examination (MMSE)
and the Alzheimer’s disease assessment scale cognitive subscale (ADAS-cog), which
have a high degree of occurrence of subjective bias and do not give a complete picture of
the patient’s health status. We have evaluated the effectiveness of a diagnostic index
based on the activity of blood plasma butyrylcholinesterases (BChE) to confirm or refute
the a-MCI diagnosis. The study involved 69 people: 36 patients diagnosed with a-MCI and
33 healthy volunteers. The a-MCI was diagnosed when the score was less than 28 points on
the MMSE and more than 2 points on ADAS-cog scales. Collection of blood and plas-
ma separation from patients of both groups have been performed in a hospital setting.
The activity of BChE forms was analysed by Ellman’s method combined with inhibitor
analysis. The data on the activity of the atypical and minor forms of BChE were used to
calculate an index correlating with the a-MCI diagnosis. Diagnostic intervals character-
istic of patients with a-MCI and healthy volunteers have been determined.

Keywords: mild cognitive impairment, biomarker, butyrylcholinesteras, blood plasma,
isoforms, calculated index



	МЕТОДЫ ИССЛЕДОВАНИЯ
	Статистическая обработка данных

	РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЯ
	ОБСУЖДЕНИЕ РЕЗУЛЬТАТОВ
	СПИСОК ЛИТЕРАТУРЫ


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /RUS ()
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


