Knunamyeckoe mpuMeHeHMe 3010Ta U cepe6pa HAaHOKOJIJIOUIOB

I'ait O. AGpaxam, JOKTOp MEAUITMHCKUX HAYK

Beenenue

TpI/I 6)IaI‘Op0I[HBIX METAJIJIOB, TAKXK€ Hd3bIBd€MbI€ NPATOL€HHBIE METAJJIbI, B HACTOAIIE€E BPEMA HCIIOJIb3YETCI B MEeAHUIIMHE: 30JI0T4d, cepe6pa nu
mratTuHel. Hwu OAVMH HW3 DTHUX METAJ/JIJIOB CYHUTAIOTCA H€O6XO,II;I/IMI)IMI/I, n HeT e>Ke,Il;HeBH0171 HOTpe6HOCTI/I. HaHOKO]IJIOI/I,ZLOB ABJIAIOTCA
MeTa/lJInYeCKue Q)OPMBI 9THUX METAJIJIOB MEJIKOAUCIIEPCHBIX 9aCTHI, C pa3ME€pPOM MeEHEee 10 HaHOMETPOB (HM) O,I[I/IH HaHOMETP paBE€H O,II;HOfI
MHHHHaP,HHOﬁ 9aCTH MeTpa. Kax IIpaBUJIO, NOHHBIE (bOpMI)I OTUX METAJIJIOB OTO6pa>KaTB 0oJiee TOKCUYECKUe peaknuy, 9eM MeTalJIM9eCKue
(bOpMBI 9TUX MeTaslToB.MeTarindeckue (bOPMI)I HPI/IO6PeTaeT HOBEIE (1)H3H‘-I€CKI/IQ, XMMHU4YeCKue unu (bl/IBI/IO)IOI‘I/I‘-IeCKI/Ie cBolicTBa Ipu
MeHKOﬂHCHepCHOﬁ C Pa3M€pPOM YaCTUIl, B JHAIIA30HE HU3KHUX HAHOMETPAd. Tonbko NOHHDBIX, Hanbojiee TOKCUYHBIX (bOPM OTUX 6JIaI‘OpOI[HBIX
METAJIJIOB HCIIOJIb3YIOTCA B JIe4eOHBIX HeJIHX.H]IaTHHa ABJIAETCI caMbIM toxicl u CMOTPpH HUKE M B HACTOAIIE€E BpeMs UCIIOTIb3YyETCA Yy GOJIBHBIX

C AUYHUKOB M paKa MOJIOYHOH Xeye3sl. 2 u cmoTpu Hinke Metallic (HemoHOTeHHBIE) KOJIOMZHOTO 30JI0Ta M cepebpa, MMeTh OOJbIIe
BO3MOXXHOCTEH KJIMHUYECKOTO IPIMEHEHN I ¥ HaMHOTO Oe30IIacHee, YeM IIATHUHA.

ITens oTOM pyKOIHUCH:

- YToG6B!I maTh KPAaTKYIO UCTOPUIO U3 30JI0TA U cepeOpa B MeIUIIHE;
- O630p uccaeoBaHuIl, IPOBEEHHBIX Ha KOJUIOMZHOTO 30JI0Ta U cepeGpa aBTOp - IIOATOTOBKA U XapaKTepUCTUKA U3 30JI0Ta U cepebpa
HaHOKOJUIOUZOB; * OOCYIUTh MCIIOIB30BaHYE 30JI0Ta HAHOKOJUIOU/IOB B Pa3IMYHBIX (PU3HOIOTUYECKUX U IATOJOTUYECKHUX YCIOBUAX;

«YT06BI IIOAEJINTHCA HEKOTOPBIMHU IIPEIBAPUTEIbHBIMHU PE3YJIbTATdAMHU, IIOJTYI€HHBIMHA C KOJJIOMAHOTO cepe6pa.

ITpu o6cyxeHUN 3TOH PYKOIHMCH, HEKOTOPbIe MeXaHU3MbI JeHCTBUS KOJIOMIZHOTO 30JI0Ta IIPeCTaBIeHbl U IIpejIaraeMoro IIpOTOKOa [yt
OyAymHUX HCCIefOBAaHMI Ha KOJUIOMZHOTO 30JI0Ta M cepeOpa, M3l0OKeHHBle. XOTA HEKOTOphle JaHHBIe B DTOM PYKONMCH OBLIM paHee

ONyOJIMKOBaHBI, OHU INPUBOAATCA B JAHHOM 0030pe, YTOOBI MMeTh 3Ty MH(OpPMAIUIO IIOZ OAHOI 0010XKKOH. OmsIT paboTel aBTrOpa C
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KOJUDIOMAHOTO 30JI0TA HAYAJIACh 23 net Has3azng, Koraada ¢ KOJNIONOHOEe cepe6po TOJIBKO IIECTHh JIET Ha3an. Taxum O6p330M, GoJIbLIAs YaCTh DTOM

IIpe3eHnTannumn 6y,ILeT CAecJIaH Hd KOJUIONAHOT'O 30JI0TA.

30JI0TO OTHOCUTCA K IIepexofy I'PYIIIEI S B IIepUOAUYECKON Tabaulle U B IPUPOJe CYLIECTBYeT B ABYX OCHOBHBIX (pOpMax - MeTa/IMYecKoe
30JI0TO ¥ MOHHOI coiu 3010Ta. MeTa/imyeckoe 30JI0TO JOCTYIIHBI B Pa3IUYHBIX pasMepax YacTHll, U3 MeTa/UIMYeCKUX KJIACTepPOB 30JI0Ta 3
nuaMeTpoM MeHee 1 HM, ayig vacTtul, pazaMepoM oT 1-100 HM 37 HaspIBaeTCA KOJJIOMIHOTO 307I0Ta U YacTull pasamepoM MeHee 100 HM, KOoTOpBIe
ABJIAIOTCA XUMUYeCKU U (GU3UOJIOTUYeCKU MHEPTHBIM U BOJII MOXHO Ha3BaTh KPyIIHbIe YaCTUIIBI 30710Ta. KoystoumHOe 30710TO MOTJIOMeHHOTO
cBeTa pasIuyHBIX NauH BOIH oT 510 HM mo 560 HM B 3aBUCHMOCTH OT pa3MepOB YaCTHII, IIPU DTOM MeJIKHe YaCTHIIHI IIOTJIONUIAIOT CBeT Oosee

KOPOTKUX JJINH BOJIH.

Korzma xosmonpHble YacTUIIBI 30JI0Ta, NJUCIEPTUPOBAHHBIX B BOAHOM Cpeze, 5TO MeTacTabMJIbHOe CHCTeMa BefeT cebs Kak ruzpodoOHbie
(HepacTBOpHUMBIE B BOJZE), COJIb (BOZHOM NUCIEPCHUU TBEPIBIX YACTUIL) C YUCTHIM OTPUIATETBHBIM 3apAJOM Ha IIOBEPXHOCTU DTHX YaCTHUII. ©
Konnouznuoe cepebpo nMeer ceTh IOIOKUTEIBHBIH 3aps]], XOTA M He MIOHHOTO cepeOpa KaK TaKOBOTO. DJIEKTPUUECKUX ITOTEHIINAIOB HAa3bIBAETCS
I3eTa-TIOTEHIINAJI CO3[]aeTCS BOKPYT KOJUIOMAHBIX YAaCTHUIL 30JI0Ta MOHHBIH BOMHOM CJI0# IPOTUBOMOHOB. Z BogHbIe nucrnepcuu nanocolloidal
30JI0TO 00JIalaeT yHUKAIbHBIMY XapaKTEePUCTUKAMU, B CBA3U C T€M, YTO 3HAUUTEIbHAS 0L AaTOMOB 30JI0Ta BEICTABJIEHbI HA TOBEPXHOCTH YaCTHI],
, CITOCOOHBIX B3aMMO/I€ICTBOBATh C BOJHOM Cpeloil U NPYTUMHU MOJIeKynaMu. Mexay TeM, KpyIIHble YaCTHUIII 30JI0Ta OTHOCUTEIBHO HHEPTHBHI,
pearupyer IUIOXO C APYTHUMH COeIMHEHUSIMU, KOJJIOMZHBIE YACTUIIBI 30JI0TA, U3-3a THAPOGOOHOCTH ITOBEPXHOCTH aTOMOB Ha KOJIJIOUJHBIE
YaCTHIIBL, aiCOPOUPOBATH CUIBHO MOHOCIOEB MAaKpPOMOJIEKYJI, KOTOPbIE COXPAHAIOT CBOM CTPYKTypPHBIE CBOICTBA, OMOIOTHYECKYIO aKTUBHOCTD

pelLleIITOpOB U Ipu3HaHue. 8

Haubonee pacnpoctpaneHHBIMH (GOpPMaMH MOHHBIX 30JI0Ta CTeleHsX okuciaeHus | (moHoBanenTtHas) u III (TpexBanentHoro). MlonHoi conu
30JI0Ta, KOTOpbIe He PaCTBOPSIOTCA B BOJie, OBLIM ITOATOTOBIEHB! B KOJUIOUZHOM (opMe IUCIePCHHU, HO UX CBOMCTBA ITOX0XXU HA PACTBOPHUMBIE
COJIM MOHHBIX 30JI0Ta. /I HAarIAZHOCTHU 3TOH Ipe3eHTalluU, KOJJIONIHOEe 30JI0TO O3HaYaeT MeTa//IMYeCKUii, a He MOHHBIHN 30JI0Ta, eclIu He
ykazaHo uHoe. VIoHHBIe 30J10Ta CBA3BIBAETCA KOBAIEHTHO C APYTHMH MOJIEKYJIAaMU C 0Opa3oBaHueM cosieif 30s0Ta ( Taba. 1 ). MonoBaneHTHasA
30JI0TO 0O0JaflaeT BBICOKMM CPOZCTBOM K Cepe dYacTh, W pearupyer ¢ Hell c obOpasoBaHmeM aurothiolates. Xumuuyeckme KOMIIJIEKCHI

OOHOBAJIEHTHOTI'O 30JI0TA JIETKO HeHPOHOPHHOHaHBHOﬁ B pacCTBOpE C O6paBOBaHI/I€M METAJIJINIECKOTO OJHOATOMHOTO 30JI0Td U TPEXBAJIEHTHOTO
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3osoTa 1o peakuuu 3AU + — 2aU ° + AU + + +. 2 Takum 06pa3oM, MOXXHO OKH/JATh, YTO MOHOBAJIEHTHAs organocomplexes 30/10Ta, Takue Kak
aurothiolates, ecyiu mepopaxpHO UK IApEHTEPATBHO, MOXKET OBITh HECOPAa3MEPHOI 68 ecmecmeenHblX YCa06UAX C 00pa30BaHUEM MeTaIINIeCKOr0
OJHOATOMHOTO 30JI0Ta X TPeXBaJIeHTHOTO 30JI0Ta. B ecmecmeenHvix ycao6usx KIacTepusallii MeTa/UINYeCKIX aTOMOB 30JI0Ta B KOHEYHOM UTOTe
obpa3yeT KoJulOMJHBIEe YacTUIsl 30s0Ta. Aurothiolate organocomplexes aBaAIOTCA eIUHCTBEHHOH (GOpPMOI 30JI0Ta B HACTOSAIlEe BpeMsI
VICIIOJIB3YIOTCS B MEIUIIMHCKOM IIPaKTUKe IJI1 JedeHns peBMaTougHoro aprputa (PA), 1 oHM CBA3aHBI C BBICOKOH YaCTOTOM ITOOOYHBIX peaKIIU.
10 KonnoupHoe 3010TO OBUIO 6€30IIaCHO MCIIOJIB30BATh C [JpEBHEHIIMX BpeMeH, He OTOOpakaeT LMTOTOKCUYHOCTb B nabopamopuvix 1
ecmecmeeHHbIX YCl08UAX , U MOXKeT NPEeJJIOXKUTh Jydllell ajpTepHATUBEI, yeM aurothiolates B KIMHMYECKON MeguIMHE, TaK KaK aKTHBHBII
MHTpeAueHT B aurothiolates, ckopee Bcero, KOJJIOMZHOTO 30JI0Ta OOPa30BaH 6 eCMeCchmEeHHbIX YCA08UAX TUCTIPOIOPIIMOHUPOBAHUSA U IIOOOYHEIE
3¢ (deKTh B OCHOBHOM 3a cueT TpexBajeHTHOTO AU + + + IOIydeHHBIe OT AUCIPONOPIIMOHNPOBAHUA. 3APaBbIii CMBICT NIOJIB3Yy NeHCTBYIOLIErO

BeIl[eCTBA B YMCTOM BUJe Ha IIpeJIIeCTBEHHUKA, YTO TOPOXAaeT KaK aKTUBHOM ¢opMe U apyras ¢popMa BbI3bIBaeT IOOOYHBIX 2P (PeKTOB.

Table 1
Properties of Different Forms of Gold
Forms of Gold Electric Charge Chemical Reactivity Mobility in Electrical Field

I-omc g°1F1 Positive Covalent bond Moves toward cathode

(monovalent. trivalent)

Coliodal metallicigod Negative Hydrophobic adsorption Moves towards anode
(1-100 nm) = .

Coarse metallic gold None Minimal to none None

HCTOpl/l‘leCKafl CcmpaBKa

Mahdihassan 1 yTBep:xmaioT, 4YTO KMTAaWIBI OBLIM II€PBBIMH, YTOOBI IIOATOTOBUTH WU KCIIOIB30BAaTh KPACHBIH KOJUIOMIZHOTO 30JI0Ta, Kak

AIXMMHWYEeCKHUI Iperapar J0JIroJeTHs, HO OH He Ja cChUIKy. 11o


http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#9
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#9
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#9
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#9
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#10
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#10
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#10
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#10
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#10
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#11
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#11
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#11

Mahdihassan c10Bo asxumMus NpOUCXOAUT OT ABYX KuTaiickux cioB: «Kum» (30m0ro) u "E" (coxk). "Kimyeh» (30510T0 cOK) Bouwty B apabCeKuii
A3BIK Kak "kimiya", ¥ ¢ oIlpefieleHHBIM apTUKJIEM "anb", apabCcKoe CJIOBO IS KPaCHOTO KOJIouAHOro 3oyota Opwuto "alkimiya", KoTopsrit B
3aI1aZTHOM MUPe, JaJl CJIOBO «JIXUMUsI» . TakuM 00pa3oM, aIXUMUS 03HAYaeT, TOJATOTOBKY U UCIIOIB30BaHUS KOJIJIOMIHOrO 3010Ta. CIUTAIOCH
TOTJ]a, YTO KPACHBIH I[BET 30JI0TO IOATOTOBKA MMeeT BaXKHOe 3HaueHuUe s ee 3Q(PeKTUBHOCTH. DTO MOATBEPAUI HeIaBHO U HMOIET peds B
STOM PYKOIIMCH.

ITopAmoK NOATOTOBKM KpAacHBIN KOJUIOWZHOTO 30JI0Ta HAa WM3MeJIbYeHHEe IO CHUX IIOp HCHOJIB3yeTcsa cerofHs B MHAWM, yCTaHOBIEHHOM
alopBeAVYeCKUe Bpayu [JiT OMOJIOXKEHUsS W OXUBJIEHUS B CTAPOCTH IIOZ, HazBaHHeM 'Swarna 6xacma" (KpacHOe 30JI0TO) UM, KaK coobiaeTcs,
oueHb Oe30macHBIN.I'paHyIIBI METAIINYECKOTO 30JI0Ta pa3MelleHbl B IPAHUTE PACTBOP, CMEIIAHHBIM C PACTUTEJIBHBIMU DKCTPAKTaMU U IIOTEP C
TPAaHUTHOM IIECTUKOM, IIOKAa CMeCh He Ppa3BMUBAeTCSA I[BET KUPNHMYHO-KPACHBIHM, Ipouexypa, TpeOyiomas nByx Mecsaies. llser redorange
IpeZIoaraeT, YTO YaCTHUI[BI OYeHb Majsl, MeHbIle, yeM 20 HM, # KOTOPHIi ABISETCS IIPEKPAaCHOM HMOATOTOBKO#. TeM He MeHee, HEKOTOPhIE
alopBefMYeCKUe BpauM XOTeIU IBeT KOJUIOMAHOTO 30JI0Ta, YTOOBI OBITH KPOBAaBO-KPACHBIM, TaK OHU [OOABUIU KPAaCHBIH Cynabup, pPTyTH
(KMHOBAph) K 30JI0TY KOJIJIOUZAOB. DTO MOXXET OBITh IPUYMHON KOJIJIOUZHOTO 30JI0Ta IIOTEPSII CBOU IieIeOHbIe CBOMCTBA U IIOLIEI B LYPHYIO CJIaBy
B mocienHee BpeMmsa. CylrecTByeT 110 KpaliHeil Mepe ogHy Oubietickyio 6ygert eue 3500 et Hazaz onyrcaHUA BOSHOMN AUCIEPCHU KOJUIOUHOTO
30JI0Ta, ITOATOTOBJIEHHbIE U3MeIbYeHNs U BBOAUTH COTHU THICAY IIPEIMETOB, KaK aHTHU-TJIYyIIOCTh CPeACTBO Oe3 moO0YHbIX 3¢ deKToB. 12 Xuromu
13 g cBoeM 0630pe Crarbsa Ha 30010 B Mepunute nurupyer Arnald ge Buna Hosa (1235-1311) ¢ ucnosnb3oBaHuEM 30JI0Ta, YTOOB! YIYYIIUTH
3peHUe B KaueCTBe TOHU3UPYIOLIETO CPeICTBA KapAUO-U MeIUIIMHE aHTUCTAPEHU: "DTO IIOMOTAET 3peHNe, U, IIPeK/ e BCero OYUIIAeT U yAansieT

BelleCTBa cepAlia ¥ (POHTAH >XWU3HU ". Hajuuume« Iapckoid Bogke »(Royal pactBopurens) B 15 ™ Beke 12 OTKpBUI IIyTh AJIS TOATOTOBKH
KOJUIOMTHOTO 30JI0Ta XUMHYecKuM criocoboMm. Ilapckas Bopka mpezcraBisfeT co00i cMech BBICOKO KOHIIEHTPHUPOBAHHBIE IIPeNapaTsl COITHOMN
KHCJIOTBL ¥ Q30THOM KUCIOTHL. IloMrMO 06b€MHOT0 MeTa/UTHYeCKOTO 30JI0Ta B IAPCKOM BOJKe 30JI0TO pacTBopseTcs, o0pa3ys conu 30101a, AuCl
+ H, xnopug, 3omota ¢ oxuoit mosnexyrsl HCl mpuzmaer AuCl s .M365ITOK KMCIOTHI a30THOM M COJMIAHOM KHUCJIOTHI MCIIAPUIACH 11O, BO3eHCTBHEM
BBICOKOI TeMIlepaTypsl. Bujie mopoika ayprueckoro XJI0puja pacTBOPAIOT B BOJe, COZlepKaleil CTaOMIN3aTOPBL M CBOAUTCA K KOJUIOUTHOTO

30JI0Ta pa3JINIHbBIX BOCCTaHOBUTEJIEH.

B16 ™ BEKe, IIponenypa ImoAroTOBKH 30JI0TO TPUXJIOPH U3 30JI0Td METAJIIMIECKUE OBLIO XOpOIIO M3BECTHO. Hapaueﬂbc B Havaye 17 ™ BE€Ka,
pacCKas3ajy O IIOATOTOBKE KPACHO KOJUUIOMTHOTO 30JI10Td IIO0 COKPAIl€HNIO 30JI0TO TPUXJIOPH[ C CIIMPTOBOTO 9KCTPAKTA paCTeHI/Iﬁ 1y COO6H.H/I]I,

YTO 3TA XKUJAKOCTH KOJIJIOUTHOTO 30JI0Ta IIOJATOTOBKA ObLIa 3p(GeKTUBHOM B JedeHUY 3a00IeBaHUIl, TIOBBIIIEHUS CHUJIBL, IPOJJIeHU XXU3HU, U
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omonaxusatomue . [lna meranxonuu, [lapamensc nmpeanmucaHo >KUAKOTO KOJIJIOMZHOTO 30JI0TA, ITIOTOMY YTO "OH JiejIaeT CepAlie YeloBeKa
cuyacTauBeIM". BrmtupoBanue kauru HB Weiser mo HeopraHum4eckoi XuMuU KOJIOUHOM ony6rukoBaH B 1933 rozy: 4 «Takum o6pasoMm, 0K0JI0
1600, Parcelsus pacckasan o nmogroroBke" Aurum nutseBoii, Oleum Aypu, Quinta Essentia Aypu "o coxpaieHHI0 aypUuecKOro XJIOpHza
CIIMPTOBOM DKCTPAKT U3 PacTeHUH, C IOCIeAYIOmMUM f06aBreHreM caxapa wiu cupona. Cmech, KoTopas GblIa KPaCHOTO IIBeTa, MOXET OBITH
COCpeZIOTOYEHO Ha JKUPHOH II0CIIe0BaTeTFHOCTY 0e3 KOaryINpYyIOIINX, BEPOATHO, U3-3a HATUYUS 3aIUThI KOJJIOU/IOB B CIIMPTOBBIX SKCTPAKTOB
pacTeHU, HCIIOIB3yeMBIX B €ro IIOATOTOBKe. . DTO Aurum NIUTHEBOM MM NHUTHEBOH 30JI0Ta AJIXUMUK AODKEH ObLI MMeTh CKa30YHBIE
JIEKapCTBEHHBIX JOOpoJeTeny JedeHus Bcex OosesHeil "Macker, ogHako, B cBoeM cioBape XMMUHU OITyOJMKOBaHA B 1774 romy OKOJIO ABYX
ctonetuii mocie [lapanesnbc mucai, YTo KOJIOUZHOE 30JI0TO He JIeKapCTBEHHOe 3HaUeHUe: "Bce 3T HaCTOMKYU 30JI0TO TOJIBKO 30JI0TO, KOTOPOe
TIPOU3BOIUTCS UCKIIOYUTETFHO MEJTKOANCIIEPCHOM, IIABAIOIIM B MAaCITHOM KuAKocTH . 14 [IepBble OnyOIMKOBaHHBIE HAYYHbIE UCCIELOBAHU
KOJUIOMAHOTO 30JI0Ta, ofHako, 6suta Maiikiom ®apazeem B 1857 rogy. 13 B stoit kimaccuueckoit mybiauxauuu, Papazeir omucan cBoiicTsa
KOJUIOMTHOT'O 30JI0Ta 33 YeThIpe rojja 10 CJI0Ba "KoIouAHbIH" 6511 mpuayMaH B 1861 roxy 'pam, mucmonp3oBas ¢10Bo "Mosekysa" Ba jeT Ha3af,
oH 6511 MozepHu3npoBaH Cannizarro B 1859 roxy u onucan addexr TuHgaxa 10 5TOro ONTUYECKHEe CBOMCTBA KOJIJIOUAHBIX cooouun THHAaNA.
?TlogroToByieH CHMXKEHME BOJHOTO PacTBOpa 30710TO Tpuxiaopus pocdopa, Papameit 3aMeTHI, 9TO KOIIOUAHOE 30JI0TO BOJHASI TUCIIEPCHs ObLIa
PYOMH KpacCHBIH, HO IpU [0OaBIeHUH PAa3IMYHBIX COJIeH, IIBET MEeHIETCS Ha CUHUI U KOJIJIOUZOB ocasok. OH cipaBeIMBO 3aKJIIOYIIL, YTO IIBET
KOJUIOMTHOT'O 30JI0Ta 3aBUCHUT OT Pa3MepOB YaCTHUIL ¥ YTO IPHOCTAHOBKA PyOMHOBO-KPACHBIN MMeIU HauMeHbIINi pa3mep vactul. OH Imoxasai,
XUMUYECKHUX TeCTOB, KoTopble HOHHOM dopme 30;10Ta (AU III) mcnonp3yercs kak MCXOAHBIM MaTepra ObLI He B BOGHOI cpefie, HO ObLI 3aMeHeH
Ha MeTaynuyeckuil 3omoroir (AC ° ), mucneprupoBaHHBIE B OYeHb MeJKogucrepcHoil ¢popme. OH OOHAPYXKUJ, YTO JKEJATUH 3allUIEeHbI
IVICIIEPCHBIX YaCTHI] 30JI0Ta OT 0CafKOB cosieii. OH IIpeII0I0XKIII, YTO 3Ta HOBas (opMa METaIMYECKOT0 30J10Ta 00J1a/1aTi HOBBIMU CBOMCTBAMHU
32 CYeT B3aMMOJENCTBHUA IOBEPXHOCTH OTHX YaCTHI 30JI0Ta C OKpYy»Kaioueil BomHO# cpezne. Papazeil czenan HUKAKOTO YIOMHHAHUSA O
IPUMEHEeHUH JIEKaPCTBEHHBIX ero KOJUTougHOro 3o0so0ta. Papanes GrecTamuit oTyucaeHus OGN MTOATBEPXKAEHBI B IIOCaeAHee BpeMms. Hauru
COBpeMEeHHbIe 3HAaHUA O KOJUIOMZHOTO 30JI0Ta YU [APYTHMX HAHOYACTUI] sABIAETCI IpozosnkeHueM pesyabratoB QPapazes 150 et nasaz,

CYH_LeCTByeT HHWKAKHUX JO0Kad3dTe€JIbCTB, OJHAKO, YTO CDapa,u;efI KCIIOJIB30BaJI KOJIJIOMAHOTO 30JI0TA B Je4eOHBIX meJrdax.

IMoaroToBKA KOJNJIOUTHOTO 30J10TA

Takx xak OpPUTUWHAJIBHbIE HNCCI€A0BAHUI fDapazLe;I II0 COKpallleHNIO 30JI0TO TPpUXJIOPHUJ (bocq)opa AJIA IIOJIYYe€HMs KOJUIOMAHOTO 30JI0T4,
HEKOTOpPhI€ NCCIea0BaTeIN OHY6JII/IKOBHJII/I pa3In9YHbI€ METO/AbI ITOJTYYE€HNA KO/UIONAHOTO 30JI0Td B KOHIIEHTPAITUH 50-100 mr 30;10Ta Ha JIUTp

BOII;HOfI CpeII;BI.BTO OBLIO JOCTUTHYTO IIYTEM CHHKE€HIA BOAHOTO PACTBOPA 30JIOTO TPHUXJIOPHZ C BOCCTAHOBHTEJIAMMH. BoT aume HeCKOJIBKO
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BoccraHoBuTeneil. Popmansmerus, sTaHo, AyOWIbHBIE KHMCIOTBHI, HATPUA acKopOat, IUTpaT HaTpus U ¢ B xozme MOATOTOBKY KOJUIOMZHOTO
30JI0TA [JI1 HCIOJB30BAaHUA B MOJIEKYJSAPHOH Owosoruu, HambojIee YacTO HCIIOIB3YeMbIX BOCCTAHOBHUTEJIEM SBJIAETCS LUTPAT HATPHA,
WCIIOJIB3YS IIPOLleypy, ONMUCAaHHYIO Ha Frens. 4 DTo cBA3aHO C YHUBEPCAIBHOCTHIO IIUTPAT METO/, KOTOPHIH IT03BOJILET, U3MEHAT IIUTPAT / 30JI0TO
MOJIIpHbIE OTHOLIEHUS B OIIpe/leIeHHbIX IIpeieaX, MOATOTOBKY UIMPOKOT0 Kpyra KOJUIOUAHBIX PasMepOB YacTHI] 30710Ta, oT 8 HM # 1o 150 uHmM.
> mpouenypsl Papazest, ucnosnas3ys pochopa B KauecTBe BOCCTAHOBUTEIA JATH YACTULL pazMepoM ot 2-12 um. M3 mpoieyps! B HacTosIee BpeMs
IJIs TIOATOTOBKM KOJUIOMTHOTO 30JI0Ta, CHIDKeHHe 30JI0Ta TPUXJIOpPHA MCIIOIb30BaHMEM IuTpaTa MeToZ, Frens ¢ Hambosee NIMPOKO
VICIIOJIB3YETCS U JIy4llle BCETO XapaKTepU3YeTCs C TOYKU 3PeHHA pasMepoB U GOpPMBI KOJUIOUAHBIX YacTul, ( Tabu. 2 ). 30JI0TO MOATOTOBKYU
alopBefiuyecKue IMpoleyPsl C IOMOIIBIO M3MeIbUeHUS MOTYT COZIepKaTh PTYTh. DJIeKTPOJIUTHUECKUN MeTO, TeHepHpYyeT 30JI0TO KOJUIOUZIOB B
HU3KOM JValla30He HAHOMETPOB, a B HU3KUX KOHIIEHTPauAX. TakuM 06pa3oM, 60rblrre 00beMbl 30JI10Ta KOJUIOUJHOM CyCIIEH3UH JOJKHBI OBITH
norpe6iens! Ha ¢usnonsorudeckue sddekrer. MeTaminyeckoe 30J0TO BCTpedaeTcs B MPHUPOJie B Pa3THYHBIX pasMepax YacTUI, U3 OOJBIINX
BaJIYHOB HECKOJIPKUX KMJIOTPAMMOB 0 MeJIKOM IIBIIX KOJJIOUZHOIO 30JI0Ta B BUJle TOHKUX BeHaxX pHuda 30JI0Ta B KBapleBbIX opos. Pud 3omoto
VICIIOJIB3YETCS B IIOPOIIKOBOIM (POPMBI COZJEPXKUT HECKOJIBKO [PYTHX dJIeMeHTOB. HekoTopsle M3 HUX, Takue KaK CBUHEI, MOTYT OBITh

TOKCHUYHBIMMU.
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Table 2

Various Methods for the Preparation of Currently Available Colloidal Gold

preservatives.

Methods Purity Concentration Particle sizes Published Data
Mining of colloidal | Very impure.
gold dust from Contains alumimum, |Very low. A few -
= e : - Unknown. Anecdotal.
abandoned gold silica, and many other | PPM.
mines (Reef Gold) elements.
Mixed with other
Commuinution meredients. May Unknown. Probably | The red color
SRR & T 3 : : PRI Anecdotal.
(Grinding) contain mercury very high. suggests <20nm.
sulfide (cinnabar).
Electrolysis with gold Very low. A few .
RS = Very pure. ) Unknown. Anecdotal.
anode : PPM.
L Several publications
Contains electrolytes | : :

: i etitio o rae. | Can be prepared at in molecular biology.
Reduction of gold and stabilizers. May o b ] et
PO i concentration up to [ 2-150 nm. Two pubhqmons m

: " | 5000 PPM. human subjects by

the author.




Table 3

Relationship between Diameter and the Percentage of Gold

Atoms Exposed on the Surface of Colloidal Gold

Forms of Metallic Gold

Diameter of Particle (nm)

Gold Atoms/Particles

Percentage of Gold
Atoms Exposed at the
Surface of Particle®

Monoatomic gold 0.28 1 100
Gold nanoclusters 0.8 11 70
Gold colloids 1-100 20-10° 20-60
Coarse metallic gold > 100 >10° <20

*Based on the assumption that the gold colloids and the gold atoms are spherical.

EcTp IPOTUBOIIOIOKHBIE CUJIBI, JeHCTBYIOIMe HAa KOJUIOMIHBIX CYCIIEH3UU 30J10Ta, HEKOTOphIe M3 KOTOPBIX CIOCOOCTBYIOT CTAOMJIBHOCTU U
Ipyrue arperanyy KOJUIOWAHBIX YacTHUI] B O0jee KPyIIHble KOJUIOMJOB U B KOHEYHOM HTOTe BBINIAZIeHWe DTUX KPYIHBIX YacTull. I cHagama
paccMOTpUM (PaKTOPEI, IIpepaciioaraolye K arperaliiy 30J0T0 KOJJIOUIOB.

Korpa pmucmeprupoBaHHBIX B BOJHOH Cpejie, 30JI0Thle KOJIJIOMABI OOPa3ylOT OTPUIATENBHO 3apssKeHHble IuApodoOHBIe CONMb. JTO JaeT
rUAPOGOOHOCTH STUX YACTHI] 30JI0TA TEHJEHINA 00beTUHATH BMecTe, YTOObI cpopMUpOBaTh O0Jjlee KPYIIHbIE YaCTUIIBL. TaK KaK 30JI0TO UMeeT
IJIOTHOCTH 19.3, meiicTBUe CHIIBI TSXKECTU OT MACChl 3THX YACTHI], B COUETAaHUH C IUAPOGOOHOCTHIO BBI3BIBAET STH arperupOBAaHHbBIE YACTHILBI
OCaXAI0TCA OBICTPee. BpOyHOBCKOTO JBIDKEHUS 3aBUCHUT OT TEMIIEPATYPhI U BIKSIET Ha KWHETUYECKYIO DHEPTUIO KOJUIOUIHBIX YacTUIL. Takum
o6pa3oM, ueM BBILIE TeMIlepaTypa OKpy’Kaiolleil cpenbl, 60jee HEYCTONYMBEIM KOJUIOMHASA NUCIIEPCUsS CTAaHOBUTCA 30j0T0i. Komnmounmsie
YaCTHUIIBI 30JI0TA IIOTJIOUIAIOT CBET C MAaKCUMyMOM Ioromenud Mexay 510 u 560 HM B 3aBUCHMOCTH OT pa3MepoB YacTHIl. > YacTs MOrIOMeHHOMH
SHEPTUU PACCEUBAETCI B BUJE TEIUIA, YTO ITOBBILNIAET OPOYHOBCKOIO ABIDKEHUSA. TakuM 06pa3oM, CBeT UMeeT TOT e 3¢ deKT mecTabuinsanuu
B BHUJe TeIIa Ha 30JI0TO KOJIOMZHBIX YAaCTUIl. DJIEKTPOJUTOB, KaK IPAaBUJIO, CXKUMATh 3AIIUTHbIe MOHHBIN ABOMHOMN CJIOH, OKPY>KaIOUIUI

JACTHIIBI 30JI0TA, CHIDKAA UX YCTOHYUBOCTD. C APYTroii CTOPOHEL, 3TO GaKTOPhI, KOTOPHIE CIIOCOOCTBYIOT CTAOMIBHOCTH. DIEKTPUYECKUX 3apA0B
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Ha TOBEPXHOCTH 30JI0Ta KOJUIOMZOB IIOJB3Y arperaTMBHOM yCTOMYMBOCTH 32 CUET ABOIHBIX MOHHBIX CJI0€B IIPOTHBOMOHOB OKPYXKalolIue
IIOBEPXHOCTU OTHX OTPHUIATENBHO 3apsSKEHHBIX YaCTHUI], IPeJOTBpamas OJIM30CTh STUX YaCTHUI, U MUHMMH3AIUU arperanuu. [IO0CKOIbKY
9JIEKTPUYECKUH IOTEHIMal HOHHOTO ABOMHOTO CJIOS, KOTOPAs 3aBUCUT OT ITOBEPXHOCTHBIX aTOMOB 30JI0Ta, CIIOCOOCTBYET CTa0UIBHOCTH, TEM
Gosiblile [0/ aTOMOB 30JI0Ta BBICTABJIEHBI HA IOBEPXHOCTH YaCTHII, TeM OOJIblile arperaTUBHOM YCTOMYMBOCTH KOJIJIOUJHBIX 30JI0THIX BOJHOM
nucnepcuu. YeM MeHBbIIe pasMep YacTHUL, TeM OOJIbIIe OIS AaTOMOB 30JI0Ta Ha JHEBHYIO TIOBEPXHOCTH YacTul] ( Tabi. 3 ). Takum o6paszom, Ooee
MeJIKHe YacTHIBI 00pasyioT Gojee CTaOMIBHBIE 30Jb 30JI0TA, IIOTOMY YTO OHM OO0JafaloT HAaWMeHBIIeH Maccoi, a CaMbIii BBICOKHIL
9JIEKTPUYECKUM IIOTeHI[MaJ] MOHHOTO ABOIMHOTO CI0s. B Teopuum OZHOATOMHOTO 30JOTHUCTHIN MeTaIIUK OyzeT 067afaTh MaKCHMalIbHOM
crabuapHOCTH. CaMBIl MaJIeHBKUI KOJIOUZHOTO 30JI0Ta IJI1 UCCIeOBAHUH B MOJIEKYIAPHOM 61oIornu cofep>xut 11 aToMOB 30/10Ta 1 IMeeT
nuametp 0,8 uMm. 3 azcop6iuy THAPOGUIBHBIX KOJIION OB, KaK XKeJIaTUH MM ITOBEPXHOCTHO-aKTHUBHBIX BELECTB Ha 30JI0TO KOJIJIOULOB JaeT
3aLIMUTy OT arperaTHoro 3¢ ¢eKra 3J1eKTPOIUTOB. 1718

Telcymm‘i Hcnoab3oBaHue 30J10Ta B OMOJIOTHH H MEIUIUHE

B Hauase 5TOro BeKa, KOJUIOMJHOTO 30JI0Ta OBIJIO UCIIOIB30BAHO B ZUATHOCTUYECKUX TECTOB AJA (PYHKIMI IeYeHN U aHAIU3 CITMTHHOMO3TOBOMH
KUJKOCTH, 12 1 cOBceM HelaBHO B KOMILJIEKT JOMAIIHUM TecT Ha OepeMeHHOCTH. 3a nmociemuue 30 jeT, OZHAKO CTATU CBUAETEISIMU UIMPOKOTO
IIpUMEHEHUA KOJUIOUJHOTO 30JI0Ta B 00JIaCTH MOJIEKY/IAPHON OMOJIOTUU, B CBI3U C T€M, YTO KOJJIOMZHBIE YACTHIIBI 30JI0TA UMEIOT CHUJIBHbBIE
OTpPaKEeHUA B CBETOBOH U 3JIEKTPOHHOM MUKPOCKOIIMH, a TakKXKe af[COPOMPOBATh CUIBHO MaKPOMOJIEKYJIBL Oe3 yiepba i uX GMOJIOrHIeCcKOi
akTuBHOCTU. [lepBble ucnonp3yiorcs B 1962 roxy, kak mpuMecH B IpOCBeYUBaloOlell 31eKTpoHHOM Mukpockonuu (IIDM), komronmHOro 3omota
OBLIIO BIOCHIEACTBUM NIpuMeHAIOTCA B 1975 romy mo ckanupyromeil snekTpoHHOH Mukpockonuu (SEM). Yactuirsl KoanouaHOro 30i0Ta
nuameTrpoM 20 HM u MeHee, ucnonabs3yeMsIx B TEM u3-3a ero BeICOKO# paspenraonieil CtoCOOHOCTHIO, TOTA Kak 60JIee KpyIIHbIe YaCTHUIIBI 30JI0Ta
6bLTM ucnors3oBaHbl B POM. ¢ B HemaBHeM 0630pe 1o 9TOI TeMe, oOpatuTtech B 3 ToMax omyOinukoBaHsl B 1989 roxmy Academic Press mog,
pemakuueir A. Xaar - KosutouzgHoe 3010mo: npunyunst, Memoosl u RPUNLOHCEHUA.

Mertannuyeckue gacTULb! 3070Ta guaMerpoM MeHee 100 HM MOTryT GBITH BKJIIOUEHBI B KJIETKaX MeXaHU3M, U3BeCTHBIH Kak microendocytosis. 2
YaCTHIL 30JI0TO paHbllle IPUCOETUHUTHCA K KJIETOYHON MeMOpaHe, KOTOpas 3aTeM BILTYUBaeTCsA POPMUPOBATH IIUTOIIA3MaTUYeCKHeE ITY3bIPHKOB,
cofepXKallUX YaCTUIBI 30JI0Ta, KOTOpble IIepeBO3ATCA B BHYTPUKJIETOUHBIX TIpaHya. KoytougHsle dYacTUIBI 30JI0Ta, KaK IIPAaBUIIO,
cocpezioTOuYeHH! B Tu30coMEL. IIpu remnepatype tena 6osee 90% OT KO/UIOMIHBIX YaCTHUIL 30JI0Ta OBLIN BKJIIOYEHBI B KJIETKaX B TeYeHUEe OJHOTO

Yqaca I/IHKY68.I_H/II/I.A KYJBbTYPhl PA3JIMYHBIX THUIIOB KJII€ETOK C KOJUIOMAHBIM 30JIOTOM, HE€ IIOKAd3djld HAJIHWYHA ITHUTOTOKCHUIHOCTH. 2277 He @
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ecmecmeeHHbIX YCI06UAX TUTOTOKCUYHOCTD COOOLIAeTC s C UCIIOIb30BaHUEM KOJIOMZHOTO 30JI0Ta YIIPaBIsgeTCs BHYTPUBEHHO IIOHU U CBUHEH B
nose 400 mr 30;10Ta. 2

Honnsie ¢hopMsl U3 30JI0Ta, C IPYTOH CTOPOHBI, eMOHCTPUPOBATh IUTOTOKCUYHOCTD B PA3JIMYHBIX TUIAX Ki1eToK. OIHO-U TpexBaJeHTHOTO
30JI0Ta IJTyTaTHUOH 0Xydize B MHTaKTHBIX SPUTPOIIUTOB, B TO BpeM: KaK KOJIJIOUZHbIE YaCTUIIBI 30JI0Ta OCTAIHNCH Oe3 oaddekTa. 22 MOHOBaIEeHTHAS
aurothiolates B HacTosAIee BpeMs HCIOJNB3YIOTCA B MEZUIIMHCKON IIpakTuKe NpenATcTBYIOT adenylcyclase aktuBHOCTH B 1uMbonurax, 2
yBeJIM4eHre KUCIOPOJA CBOOOSHBIX PafIMKAIOB B T-KJIETOK, YTO NMPUBOJUT K CMEPTH KJIETKU IIOCJIe HCTOIeHUe TIyTaTUOHA, 3 BBI3BIBAIOT
oOpa3oBaHUe CTPeCCOBBIX OenKOB B Makpodarax Mbrmei 31 B OTBET Ha OKHCIUTEIBHBIA CTPeCcC, BBI3BAHHBIN ITPOM3BOZACTBA CBOOOIHBIX

pazukanoB kuciopoga, ¥ yarubupyer cunres JHK B mumdonurax, 32 u npeceuyeHUIO CHHTE3a UMMYHOIJIOOYITHHOB. 33

Aurothiolates, koTopsie HOHHOIT (POPMBI 30/10Ta KOBaJIEHTHO CBSI3aHbI C CEPOM COCTABJIAIONIEN, OBLIM UCIIOIb30BaHbI s sedyeHus PA, Tak Kak
ux BBegeHue Popectre B 1929 rony. 3 B mocienyromeit mybauKanyy, OMMCHIBAIOLINE CBOM OIIBIT ITO MCIIOJIB30BAHUIO COeJUHEHHH 3010Ta B 550
crydaeB PA B reuenue mectu set, £ Qopectse coobmINII, YTO e ZUHCTBEHHON HopMOii 30710Ta appeKTuBHEI B teveHnu PA Gplin opraHudecKue
COeMHEHUs, CoZlepKaljiie MOHOBaJIeHTHbIe cathonic 30/10TO KOBaJIEHTHO CBSI3aHEI C cepoii yacTh (aurothiolates), a Takxe JaeT exxeHeeIbHO
BHYTPUMBIIIEYHble WHBEKIUM I JOCTIDKEHUS o0uiero KymyasaTuBHasf no3a 2,5-3,0 r. OH 3agBmI, 4YTO KOJUIOMZHOE 30JI0TO OBLIO

HeapdekTuBHEIM. OH He TOBOPA y’Ke O ZO3UPOBKe, GOpMY KOJUIOMTHOTO 30JI0Ta, OYb TO MeTaIudeckue win cathionic, Hu crmocob BBemeHHUS.

C aurothiolates, Popectbe Habmogaercsa 70-80% ycmexa c yray4meHneM 6071b, IPUIYXIOCT, IOABIKHOCTS U 00Iee cocTosiHue 60mpHbIX. OH
COOOIIUII, HECKOIBKO MMOOOYHBIX 3P HEKTOB, ero JeUeHHIO:

JINXOpdaAKa, 3y[, KOXH4fd CbIIlb, A3BbL CJIIM3KUCTON OOOJIOUKM IIOJIOCTHU pTa, KOHBIOHKTHUBUT, KE€PaTHUT, AHAPEIO, 6POHXI/IT, 1 peaKTuBalluUu
JIATEHTHOTO 3360JIeBaHI/I}I, TaKHeE, KdK Ol'[O)':[CBIBElIOH_[I/Iﬂ JINIIAM 1 KOXKHBIE HapbIBBHI. Ha60pElTOPHI)Ie TECTBhI B €TI0 IIallM€HTOB CBUAETEIbCTBYIOT O
3HAIUTEJIPHBIX T€MATOJOTHYIE€CKHNE HAPDYIIE€HNA Y HEKOTOPBIX ITdaTME€HTOB, B TOM YHCJI€ dI'PpaHYJIOLMTO3, TPOM6OHHTOHGHH}I C HYPHYPOﬁ B
pe3yjibTaTe 9€ro O4HNH 4Y€JIO0OBEK moruo. A]IB6YMI/IHYPI/I}E[ 1 HEIIPpABUJIBHBIE TECTbI (bYHK]J;I/II/I IeYeHu OBLIN 3dpeTUCTPHUPOBAHBI Y HEKOTOPBIX
IIalInMeHTOB. PaCCMaTPI/IBaTB KdK eIHHO€E IIejioe, OH IIpHUIIeJ K BBIBOAY, 9YTO 3THU IMOOOYHEBIE 3(1)(1)eKTBI He ciaeayeT BOCIIpUHHMATh CIHNIIKOM

ceppe3Ho. Heckonrpko moxiIazoB ObUIM ONMyOJIMKOBAaHBI NMOATBepxzarouye 3hdeKTUBHOCTs poauTenbckux ¢opm aurothiolates B PA, HO u
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m3jiaraeT zajsee HeKOTOpble moGouHble 3bdekTsl Habmiomanucsk PopecTpe: MOBpeXxIeHMe JTerKuX, 3640 | MUeIOTOKCUYHOCTH, JIeHKOIeHU ],
TPOMOOIIUTONIEHN, aHeMus 44 B 11ombITkKa MUHUMU3UPOBATh 9TU 000uHBbIe d(peKThI, OpaJbHBIN IpernapaT ObL1 BBezeH B 1976 rony. 4 Tem
He MeHee, DTOT IIperapar BbI3Bak guapes / >xupkuit cryn y 50% manumenTtos, 6puin MeHee 5(QeKTHUBHBI, YeM IapeHTepajabHble (HOPMBI
aurothiolates 1 mpousBozaaTCS Te xe MOoO0UHBIe d9(PPEKTHI, KaK UHBEKIIMOHHBIEe (OPMBI COJIEell 30JI0Ta, XOTA U B MeHbIeil crenenu ( Tabia. 4 ).

Table 4
Incidence of Adverse Reactions from Oral and Parenteral Aurothiolates Administered to
Patients with Rheumatoid Arthritis at an Average Daily Dosage of 3 mg of Gold
(Based on 18 Comparative Clinical Trials)*

Side Effect Ridaura (445 patients) Injectable Gold (445 patients)
Proteinuria 0.9% 5.4%

Rash 26% 39%

Diarrhea 42.5% 13%

Stomatitis 13% 18%

Anemia 3.1% 2.7%

Leucopenia 1.3% 2.2%
Thrombocytopenia 0.9% 2.2%

Elevated Liver Function Tests 1.9% 1.7%

Pulmonary 0.2% 0.2%

* From Physicians’ Reference Desk 49" edition. Medical Economics, Montvale, New J ersey, 1995.

ITockombKy BCe KOMIIJIEKCHI OZHOBAJIEHTHOTO organogold B HacTosA1Iee BpeMs OZ0OPeH I UCIIOIb30BAHUA B MEJUIIMTHCKON IIPAKTUKe JUCIIIeH
3HAQYUTEIBPHBIMU ITOOOYHBIMHM 3(deKTaMy, U KOJUIOMJHOTO 30JI0Ta OTHOCHUTENbHO Oe30IacHO, 06e3 6 npobupke WU 6 ecmecmEeHHblX

YCIOBUAXTOKCUIHOCTH, 3TO YANUBUTEJIIPHO, 9YTO TOJBKO OJHO KIMHHYECKOE€ HCCIeNOBaHHE OBLIIO OHY6)II/IKOB8.HO dBTOPOM Ha HCIIOJIb30BaHHE
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KOJUIOHUHOTO 30710Ta B ApMenuu. CylnecTByeT HeT OITyOJIMKOBAaHHBIX JAHHBIX O IPUMEHEHUHN KOJUIOKUJHOTO 30J10Ta B MEAUIIMHCKYIO IIPAKTUKY
I I000ro 3abosieBaHus. BriosrHe BeposSTHO, YTO HEKOTOphIe TepaneBTHYeckue 3¢ dekTs aurothiolates B ApMeHNM CBSI3aHBI C KOJUIOUIHOM
METQJINYeCKOTO 30JI0Ta TeHepUPyeTCs U3 NUCIPOIOPIMOHUPOBAHUA, U IOOOuYHBIe 3(pdeKTs! BBI3BAHBI TpexBajleHTHOro cathionic 3osmoro

bopMupyeTcs u3 5TOT0 JUCIPONOPIIMOHNpOoBaHus u aurothiolates ce6s ( puc. 1).

OHO He MOXeT ObBIThH COBIIdAZ€HUEM, YTO YCTHBIE 30JIOTO (bOC(l)I/IH IIpemnapart, KOTOPLIfI 6osee YCTOfI‘II/IB K OUCIIPpOIIOPLIHMOHUPOBAHNS, 9€M
HMHDBEKIIMOHHbIE aurothiolates, 2.48 gpIsIeTCA MEeHee B(b(l)eKTI/IBHI)IM, HO Y MeeT MeHbIIIe ITOO00YHBIX 3(1)(1)GKTOB II0 CpaBHEHHIO C MHBEKIITMOHHBIMU
IIpernapaTaMu. ODTO MMEHHO TO, 9YTO MOKHO OBLIO OBI OXHUOAaTh OT PHUCYHKE 1 . Bosee BBICOKasA cTemeHb AUCIIPOIIOPIVOHUPOBAHUA MOKET
IIpUBECTH K OOJIBIIUM 6 eCHmeCmEeHHbLX YPOBHeﬁ JIe4eOHOro KOJLZIONAHOTO 30JI0Td, HO U 0oJiee BBICOKUM YPOBEHDb IMOOOYHBIX 3(1)(1)6KTOB,

BBI3BIBAIOIIMX cathionic TpexBasenTHOrO 30510Ta. Hanboee

PacIIpOCTpaHEeHHBIMU ITOOOYHBIMU 3 (deKTaMu ABIAIOTCA aypoTepanmus KOXKHAs ChIb U guapes. TpexBaneHTHoOro cathionic coseit 3os0Ta
BBI3BAaTh KOHTAKTHBIH JlepMaTHUT, Ko>kHaA cbinb. £ diarrheogenic pefictBus aurothiolates MOXHO 0OBACHUTD UX CIIOCOOHOCTHIO CTUMYJIMPOBATh
CEeKpeLuIO KUIIEeYHBIX 8 npobupke , 3pdeKT paszenaior cathionic TpexsanseHnTHOrO 3070Ta. *° B McciemoBaHUAX, IPOBEIEHHBIX 8 NPOOUPKE U 8
ecmecmeeHHbIX YCI08UAX , METAJLTUIeCKUX KOJUIOUIHBIX 30JI0ThIe YaCTUIIBI B KOHEYHOM CUYeTe, IIOTJIOIEHHbIX B TU30COMax (haroiuToB, BUIMMAs
1oz, 3y1eKTpOoHHBIM MukpockonoM (OM). Mounoit conu 3omota He Bumusl nox EM. Ilocie BBemenus aurothiolates misa 6ompubIx PA, 30710TO
yacTul, BugHBI ox EM BbIOOPOYHO HaKalIMBaeTCs B JIM30COMAaxX CHHOBHUAJIBHBIX KJIETOK M Makpodaros. 2 CunuTaercs, YTO CTaOMIM3AIUL
JIU30COM ODTHUX YaCTHI 30JI0TA WUrpaeT BAXHYIO pOJIb B MX TepaleBTHYecKoro zeiictsud. 2 C pucupomopuuoHmpoBaHus aurothiolates
TeHepUPOBaTh OJHOATOMHOTO MeTaInyecKoro 3osora guamerpoM 0,28 HM, padmep mopn paspeurenue E.M., emuHCTBEHHBIH CITOCOO YacTHUI]
30JI0Ta B JIM30COMAaxX MOTYT ObITh BUAHBI 101, EM aB1geTcs kracTepusanys MeTaINYeCKUX OJJHOATOMHOTO 30JI0Ta C 0O0pa3oBaHUEM KOJIOMIHBIX
vyactu, 3010Ta BUAHBL B OM. Takum 06pa3oM, apryMeHT, YTO KOJUIOMHOE 30JI0TO 00pa3oBaHa HEIIPOIIOPIMOHATIBHO SBISETCS aKTUBHBIM U
TI0JIE3HBIM MHTPEIUEHTOM OT ayporepamus ¢ aurothiolates xakercs oueHBb IPaBAONOLOOHBIM. 30JI0TO, OoTOOpakaemoit DM MeTanIMyecKoro

30J10Ta.
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HenaBHue KJIMHUYECKHE HCCIIETOBAHMS C KOJIJ]O“}IHOC Mertamnyeckue 301010 ABTOp

B 1985 roxy a mHMIMUPOBAJI IPOEKT 30JI0TO IIOCJIEe TOTO KaK i CTaJ MHTEPecOBaThCA B IOATBepXKIeHUe IpebIAYyLIero YTBepXKAeHUd, ITO
KOJUIOWTHOE 30JI0TO YJIydlllaeT 3peHue, IaMATh, HACTPOeHNe, KOTHUTUBHBIe QYHKIIUY, cepAevyHoN PpyHKIMH u moiaroBeyHocts. Aurothiolates,
KOTOpBIE SBJIAIOTCSA YPE3BBIYAHHO TOKCHUYHBIMU, ObLTa eIMHCTBeHHAsA (popMa 30JI0Ta, HCIOIb3yeMOrO B MENUIIMHCKOW IIPAaKTHKe, TO [JIAd
Je4eHUs peBMaToOULHOro aprpura. K Moemy yauBieHuIo, He 6bLIO ONyOJIMKOBAHO JAHHBIX O IIPUMEHEHUH KOJUIOMJHOTO 30JI0TA y IAI[UE€HTOB
C PeBMAaTOUHBIM apTPUTOM, U II0 3TOMY BOIIPOCY B JII000€ pyToe MeJUIIMHCKOe COCTOSHUE.

Moii nepBBIii IPOEKT IO M3YyYEeHUIO BIUSHUA KOJIOMJHOTO META/UIMYECKOTO 30JI0Ta Ha OOJIBHBIX C TSXKEIBIMH PEBMATOUIHBIN apTPUT He
pearupyioT Ha JApyrHe MEeTOHbl JedeHUsI. JTO HCCIefoBaHUe OBIIO IIPOBeJeHO B COTpPyLHHYecTBe ¢ peBmarosor, Ilurep Himmel, moxrop
MeIUIMHCKUX HayK, B 1995 roxgy mpu nogzepkke rpanta Optimox Corporation. Pe3yrsrarsr aTOr0 uccieoBanus 0Ly onyOInKoBaHs! B 1997
rozy. > Hackoaxpko M3BeCTHO aBTOPY, 9TO OBLIO BIEpBble OIYOJIMKOBAHO KIMHMYECKOe HCCIeZoBaHMEe KOJUIOMAHOrO 3o0io0Ta. 11 ymobcTea
YuTaTeNIq, OTU JaHHbIe OYLyT OIyOIUKOBAHBI B 9TOH PYKOIIHUCH.

IMoaroroBKa KOJLUIOMAHOIO 30JI0TA: BOJHbIE NUCIIEPCUU KOJUIOUAHOrO 30710Ta (Aurasol ® ) 6puIa IOArOTOBIEHA aBTOPOM IIPU KOHIIEHTPAIIUU
1,000 mr / n (1,000 mpoMusie) ¢ MCIOAB30BaHWEM LUTpaTa Merox, Frens, 4 HeCKOIBKO cOOCTBeHHBIX Momudukaiuii. ManbTomeKCTPUHBI
(muueBoif), OBLIM KCIIONIB30BAaHBI IIPU KOHUeHTpauuu 2,5%, 49ToOBI NpesoTBpaTUTH autoaggregation MasbIX KOJUIOUJHBIX YaCTHI. OTO
norpe6oBaso 10 jeT u BEIKIIOYAETCS HCCAENOBAHUA IS ONTUMU3ALUU YCTOMYMBOCTH KOJIJIOWZOB B KOHIIEHTPUPOBAHHBIX IIPEIapaTOB
nocruratb 5000 mr / 1 (5,000 T) m mna mopmep>kaHWA pa3MEpPOB YACTHUIL 30JI0Ta KOJUIOMZOB C PYOMHOBO-KpacHBIM nBer Hibke 20 HM
TI0CJIeIOBaTeIbHO. MHOIMe MapTuu C CHHUMY U (HOJIETOBBIMHU I[BeTAMU OBLIM OTBEPTHYTHI B IIpoliecce. 30JI0TO KOJIJIOUABI CHHETO IiBeTa He
mortu npoitu yepe3 100 HM GrIbTp M OCaKJaeTCs U3 pacTBOPA B TeYeHNe HECKOIBKUX AHeH MoAroToBKH. Ho 3010ThIe KOsII0M 16 HHOIETOBOTO
1BeTa ObLIH 60JIee CTaOUIBHEI U MOTYT IpoxoauTs yepe3 100 um ¢punsTp, HO He 20-HM duisrpa. OHU GBI MCIOJIB30BAHBI B HCCIeJOBAHUU

HOPMaJIbHBIX BOIIPOCOB, KOTOPbIE 6YI[}7T onucaHbl Hmke. TeM He MeHee, OHU OBLIY JIMIIEHBI 3aMEeTHOI'O BIMAHUSI Ha O6CJI€II;OB8HHI>IX.
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C momompio ONTHMU3UPOBAHHOM IPOIEAYpOH, pa3Mepsl KOJUIOUTHBIX YAaCTUL, PYOMHOBOTrO IBeTa KpacHOro Oblau MeHsblle, yeM 20 HM
HECKOJIbKUMU IapTUSAMU, IOATBEPXKJAeTCs KOJUYEeCTBEHHBIM BOCCTaHOBIeHHe mocie mpoxoxzenHus 20-um ¢uabrpa (Batman Anotop 10.
Pazmep mop 0,02 um PN # 68091102). Ha ocnoBanuu pasmepos vactur, ¢ momoursio IIOM (boto RH Anpbpexr, [lenmapramenTta 370pOBbs
’KUBOTHBIX U OMOMEJUIIMHCKUX HayK, Y HuBepcureT Buckoncuna, Magucon, Buckoncus), 99% gactui menee uem Ha 10 ™ ( puc. 2 ).
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Figure 2
Histogram of Colloidal Gold
Particle Sizes in Aqueous
Suspension Prepared by Author
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30JI0TO TPUXJIOPHU/IA TIOTJIONIAeT CBET ¢ MaKCuMyMoM moriomenus 290 HM, B TO BpeMs KaK KOJUIOUAHOTO 30JI0Ta, UMeeT MaKCUMYM IIOTJIOIeHU
510-560 uM, B 3aBHCHMOCTH OT pazMepa dacTul. /I Toro, 4To6sI IOATBEPAUTH, YTO BCE 30JI0TO TPUXIOPHUJ, OBLIT COKpPAIIeH 0 MeTa//IMIeCKUX
KOJUIOUHBIX 30710ThIX, UV-VIS crexTp 30510T0O# noaBeCcKu IIPOBOAMIN [0 U mocite neHTpudyrruposanud. Her nuk npu 290 Hm Habmomaercs
cylemyouas yabTpaleHTpudyTrupoBaHusa, KOTOPBIi BBI3BIBAaeT OCAXAeHNe KOJIJION 0B, OCTAaBUB TOJIBKO MOHHBIX 30J10Ta B pacTBope. OTCcyTCTBHE
nuka npu 290 HM nocie meHTpUuGyTUPOBaHUSA IIPEIIONIO0XKMUI, YTO He OBIJIO MOHHBIX 30JI0Ta B CYIIePHATAHT U, CJIeJ0BaTeIbHO, B KOJUIOUTHOH
CYCIIeH3UH 30JI0Ta. DOTO OBLIO YZOBJIETBOPUTENbHOE JOKA3aTeNbCTBO TOTO, UTO BCE 30J0TO TPUXJIOPHUZ, OBLI COKpallleH N0 KOJIJIOMTHOTO
MeTaJINYeCKOTO 30J10Ta. Y CKOPeHHBIH CPOK F'OJHOCTH UCCIeLOBAHUS ITOATBEPAUIN CTAOMIBHOCTD BOSHOM NUCIIEPCUH, 110 KpaifHell Mepe ABYX

JIeT IIpU KOMHATHOH Temmeparype. Cireznyiomue MeTa/uIbl U3MEPSUIUCH B BOJHON AMCIEPCUU KOJUIOMIHBIX 30JI0THIX U OBLIIO OOHAPYXXUTH Ha



yposHe 0,5 mpomure (<0,5 Mr / 71): cypbMa, MBIIIBAK, Oapuii, OepuyLIuil, KaAMUIH, XpOM, KOOAIbT, Me/ib, CBUHEI], PTYTh, MOJIUOeH, HUKEIb,
cesleH , cepeOpa, Taymaus, BaHaAuA U nuHKa. CBUHIA ObUIM M3MepEeHSHI ellle pa3 B 0oJjiee YyBCTBUTEIBHOTO aHAIN3a U OBLIIO OOHApYXuUTh B 50
vyacreir Ha Mmwumuapy (<0,05 mr / x). Crepunusanus 6puta jocturHyTa Mukpodunasrpanuu 1o 100 HM, pasmep mop u GeH3oar HaTpus ObLI
VCIIOJIB30BAH B KaUeCcTBe aHTUMHKPOOHOTrO KOHcepBaHTa. Pasmepos wactun ¢ 20-uM microcartridges 6bla BEIIIOJIHEHA ITOC/IE CTEPUIM3AIUN
yepe3 Oospuroi 06vpeM 100 HM KapTpumkeil. BogHOM cyclieH3sMH KOJIOMZHOTO 30JI0Ta ITOATOTOBIEHA TaKUM 00pa3oM ObLIa cTabuIbHOM 10 13
7eT (Ha MOMEHT HallMCaHUA CTaThU) IIPU KOMHATHOM TeMIlepaType IIPU XpaHeHUH B 3aKPHITOH TEMHOH IIACTUKOBOM Tapbsl KOPUYHEBOTO I[BETA.

Kinunuyeckue ucciieqoBaHus

BoszaeiicTBHe KOJIOMIHOIO 30J10Ta HA NAIMEHTOB ¢ PEBMATOU/IHBIM APTPUTOM: pa3Mep YaCTUI] MapTUM KOJIOUAHOIO 30JI0Ta UCIIOIb3yeTC B
ClleLyIOIUX UCCIefoBaHugx Obuu Hioke 10 HM, ectu He ykazaHO MHOe. ABTOp IIPEeAIIONIOKUII, YTO aKTUBHBIM HMHIpenueHT B aurothiolates
tepanuu PA dABideTca KoJUIOMJHOE 30JI0TO MeTaIMYecKUil IOPOXZEeHHBIe 6 eCnmeCmEeHHbIX YCA06UAX IVCIPOIIOPIVOHUPOBAHUA C
Hocaefyomell KIacTepusaliid OJHOATOMHOTO MeTa/UIM4YeCKOrO 30JI0Ta, M IoOouHble 3bdeKTs ObuIM cBA3aHBI c aurothiolates cebs u
TpexBaseHTHOrO 30s0Ta (AU III) renepupyercs U3 JUCIPONOPIIMOHUPOBAHUA

(puc. 1). Ecu aT0 nosoxkeHre BepHO, MOXHO OBLIO OB 03KUIATh KOJUIOMZHOTO 30JI0Ta UMeTh TepaneBTudYeckuil apdekr B PA u ObITh TuIIEeHA
110604HbIX 3¢ dekToB. /I TOro, 4To6s! cBeCcTH K MUHUMYMY dddekT mrane6o, 10 xyamux cayyasx (9 us 10 cepono3utusHsIx) ¢ gaBHUX (7 -
40 meT, IPOJOKUTEIBPHOCTD) 5pO3UBHO PA ¢ MMHMMaIBHBIM OTBeTa Ha IIpeZlIecTBYIOLlee JedyeHue, ObUIM BHIOPAHBI M3 IPAKTUKU JOKTOPA

Himmel B. Knunuyeckue maHHbIe IO 3TUM MaleHTaM OTOOpaXkaloTcs B Tabuuiie 5 .

Hesare u3 10 namuenToB panee nonxyyanu aurothiolates repamuu 6e3 addexTa U IATH U3 IEBATH OIBITHBIX TOOOYHBIX 3 (PEeKTOB KOXKHAS CHIIIb,
cromatut, u nporeunypud. lllects u3 10 manueHTOB OBLIM IIOJHOCTBIO OTKJIIOYEHHBI paborars. llocie monxydeHms MHPOPMUPOBAHHOTO
corylacys, TMAIMeHTHl NPOLUTH IIOJHOe KJIMHUYeCKoe U Ja0OpaTOpHOe OLEHKM M eXeHeJeJbHO IIOTOM B TeYeHHe 4eThIpeX Hezelb, U
eXxeMecaYHO B TeueHue eme 13 Mecsaues (52 Hezenb), YCTHBIX KOJUIOMZHOTO 30JI0Ta aAMHUHUCTpanuu. KimHuueckas omeHka BKJIOYaIa
BBIIIOJTHEHYE ITapaMeTpPOB olleHuBaeTcsa o Metony IIunkyc, u dp. , 3 TsxecTu 60I€3HEHHOCTh U IIPUIIYXJIOCTh CYCTaBOB 86 coemuHEHUH Ha
OCHOBe KoyndecTBeHHOro JIsucGepm * u xiaccuuKanyy ONMCAHBI B CJIOBape peBMaTHdeckux 3abosneBanumit: ¢ Kmacc I - mommsii

(bYHKL[HOHa]IBHBIﬁ MOIITHOCTH C BO3MOXXHOCTBHIO BECTH BCE OOBIYHBIE OOSI3aHHOCTU 0e3 IIoMex, KJjacCcC II - (bYHK]J;I/IOHa]ILHBIe BO3MOXXHOCTHU
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a/leKBaTHO BeCTH HOPMAJbHYIO JeATeJIbHOCTh, HECMOTPs Ha IPeNATCTBHEe WJIM AUMCKOMGOPT WIM OTpaHMYeHMe MOJBIKHOCTU OJHOTO WU
HeCKOJIBKUX cycTaBos, III xmacca - @yHKIIMOHaMIBPHASA CIIOCOOHOCTD aZleKBaTHO BBIMIOJHATH JIUIIb HECKOJIBKO MIM HH ofuH u3 OOA3aHHOCTH
OOBIYHBIEe 3aHATHA MIK camormomouy u IV kiacca - B OCHOBHOM HJIM IIOJHOCTBIO HeJeeCIIOCOOHBIM C OOJIBHON IPUKOBAH K IOCTENH HIIH
IIPUKOBAaHHBIN K NHBAIUTHOMY KPeCJIy, 4TO ITO3BOJIAET IpaKTUIecKu 6e3 yxoza 3a coOoii.

JlaGopaTopHble MCCIeZOBaHUsA BKIIOYAIa CAeAYIOI[Me aHATH3bl KPOBU M MOYU: FeéMOIJIOOMH, TeMaTOKPHUT, JIEMKOUUTHI U ITOJMHOXXECTBa,
TPOMOOLUTHI, TeveH:, GYHKIUH IO4YeK U aHanu3 Mouyu. Crienuann3upoBaHHble HMMMYHHbBIE TeCTHl QYHKIMHU BBIITOJHIM KOMMEpYeCcKue
naboparopuu (1abopatopus Immunoscience, besepiau Xuinns, CIIA): iutoxunsl, paxrop Hekposa onyxonu o (PHO-o) u interlukins-6 (MJI-
6); ecrecTBeHHbIX KuJLTepoB (NK) K1eTOK TUTHIeCKO AesITeIbHOCTH; UMMYHHBIX KoMILTekcoB IgG, IgM, IgA u, pesmatonpusrit paxrop (PP)
o Elisa u ckopocts ocemanus spurporuros (COD).



Table 5

Clinical Data on the RA Patients

Patisit Sex/ Age Height Weight Fu;&cl:i.o-\ml Work Response to Previous
: Race | (Years) | (Inches) | (Pounds) Class - Status Previous RX | Aurothiolate RX
1 MW | 52 61 195 m  |Disableq  [Mummalto )Myochrysine,
none Proteinuria
2 MW | 58 67 126 M [Disabled  [Nimmalto |Myochrysine,
none Proteinuria
3 F/'W 58 66 160 111 Hoinsakes |Dwal  |[Myochaysme
none Protemnuria
4 W 54 65 168 I '\3’ orks full Mimimal to Myodnygme.
time none Proteinuria
5 F'w 31 63 128 IT Homemaker Shmmalio .\-Iyoduygme.
none Protemnuria
6 F/W 37 67 145 vV Disabled pimmatlo [ Myockymue,
none Proteinuria
E /W 43 63 108 I W orks full Mimimal to .\-Iyoduys_me,
time none Proteinuria
3 W 58 64 138 I Disabled Minimal to .\1_\’0;11@';1116.
none Proteinuria
9 M/W 59 74 204 I Disabled Mmmalfs | Myochoysme,
none Proteinuria
10 | mw | s2 72 280 I  |Disableq |Mmmalto |Myochrysine,
none Proteinuria




Table 6

Effects of a Colloidal Gold Preparation (Aurasol®) at 30 mg/day on
Some Clinical Parameters of Disease Activity, Fatigue and Satisfaction with
Ability to do Work in 10 RA Patients

Clinical Parameters Pre-RX 1 Week | 4 Weeks | 12 Weeks | 16 Weeks | 24 Weeks | 52 Weeks
Tenderness

Mean 548 19.2 8.4 9.5 9.5 54 59

SE 16.2 6.3 45 2.6 2.6 2.0 25

p-value — <0.01 <0.01 -0.01 <0.01 <0.01 <0.01
Swelling

Mean 423 159 13.2 8.8 45 33 3.6

SE 10.3 5.9 58 37 13 1.2 22

p-value — <0.01 0.01 0.01 <0.01 <0.01 <0.01
Stiffness a.m. (hours)

Mean 28 2:3 1.8 2.0 0.54 0.51 0.67

SE 0.67 0.66 0.71 0.78 0.28 0.31 0.36

p-value NS NS NS <0.01 <0.01 <0.01
Fatigue

Mean 53 48 3.1 3.1 29 41 2.6

SE 1.0 0.95 0.28 0.28 0.82 0.75 0.88

p-value — NS 20.01 <0.01 <0.01 NS <0.01
Satisfaction with ability to do work

Mean 31 285 25 2.0 1.6 23 23

SE 0.32 0.25 0.29 0.21 0.28 0.12 0.32

p-value — 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NS = Not Significant




C mpenBapuTeIPHBIM JAaHHBIM aBTOPOM IIPEJIIONIOXKWII, YTO KOJIHYEeCTBO N0 15 Mr / CyT KOJUIOMZHOTO 30JI0Ta OCTAJIHNCh 0e3 KIMHHYEeCKOIO
saddexra B PA, 1-5 manuenTos nmonyganu 30 Mr / cyT B TeueHue nepBoil Hemenu u 60 Mr / CyT B TeueHHe BTOPOIl HeJielIu, B TO BpeMA Kak
nanueHTs! 6-10 momyunr 60 Mr / cyT B TeueHue nmepBoit Hemenu u 30 MT / CyT B TeueHHe BTOPOH Hefenu. 3a UCKIIOYeHHNEeM OJHOTO MallkeHTa
He ObLIO OOHAPY:KeHO 3HAYUTEIBHOM PasHUIBI MEXIy STUMU JAByMSI CyMMaMHU IIO KIMHHYECKHM IlapaMeTpaM oleHkH. [losTomy marmueHTH

IIPOJI0JDKAIH CyZeOHOro pa3dupaTensersa, npu 30 M / CYT IPOJO/DKUTEIFHOCTHIO 52 Hefleb.

Cpepnsasa macca Tea 1mocse 52 Hefens Ha KOJUIOMZHOTO 30JI0TA CYLIECTBEHHO He OTINYAaeTCs OT IIpeABAPUTENbHON OOpabOTKM 3HAYEeHUS.
Biusauue xosutonpHoro 3osnora (Aurasol ® ) Ha 6OJE€3HEHHOCTh M INPUITYXJIOCTh CYCTaBOB OBLIM OBICTPO M PE3KO, CO 3HAYUTEIBHBIM
CHIDKeHHeM 00OUX ITapaMeTpOB ITOC/Ie IePBOl Heleu, KOTOpas COXpaHsAeTCs B TeueHue nepuoga uccaenoBanus ( 1aba. 6 ). Cpenuuii Gasn
32 HEXXHOCTh W OTeKHU OBLIN, COOTBETCTBEHHO, nJsa mpe-u mocT-1 Hemenio 58,8 u 18,2 (p <0,01) u 42,5 u 15,9 (p <0,01). K 24 nHenmens
aAMUHHUCTPALVA 30JI0TO, CPeSHYE ITOKA3aTel! B JeCATKYU Pa3 HIDKe, YeM JI0 JieueHUs ObITh COOTBETCTBEHHO 5.4 u 3.3 /11 HEXXHOCTU U OTEKH,
U ocTaBajcsa Oojiee HU3KUM Ha NPOTSDKEHUU BCeTro HcciaefoBaHuA. [Ipomo/nKuTenpbHOCTH yTpa TYTONOZBMXKHOCTH CYCTaBOB (B dacax),
TIOKAa3aJi TeHZEHINIO K CHIDKEHHUIO, YTO JOCTUTIN CTaTUCTUYECKOI 3HaYuMOCTH B 16 Henenb ¢ preand nocie 16 Hemens cpemuuii 6ann 2.8
u 0.54, coorBercrBenHO (p <0,01). Self-omenuBany creneHs ycTamocTy IOKa3al TEHAEHIWIO K CHIDKEHMIO, KOTOpas CTaja 3HAYMMBIM Ha
YeThIpe HeJleIU U ITO-IIPeKHeMY 3HaUYHUTeIBHO HIDKe, ¢ preand nocite 52 Henenu necarku 5,3 + 1 (cpenuee + SE) u 2,6 + 0,88, coorBeTcTBeHHO.
Y IOBIETBOPEHHOCTH BO3MOXKHOCTH CJieJIaTh AeATeJTbHOCTD, OIleHKAa BPauoM aKTHUBHOCTU 3aboineBanusa, APA xiacca u QyHKIIMOHATBHOM
OLIeHKM HOPMaJIBHOM JIeATeIbPHOCTH, BCe 3HAYUTEBHO YJIyYIINIOCh oce 16 Hemenb 301070 agmMuaucTpanyy ( Tabauna 7 ). Tem He MeHee,
He ObIO HUKAKUX U3MEHEHUH B aKTUBHYIO JeATeJIbHOCTD U IICUXOCOIIMATIBHOTO CTaTyca. B meoM, ecru olleHuBaTh UHAUBUAYAIBHO, IEBAThH
n3 10 mamueHTOB 3aMeTHO yJIY4YIIMJIOCH Ha 24 Hezeslb BMeIIATeIbCTBA, M Y TpexX HanueHToB (5, 6 u 7), B KIMHUYECKOH PEMHUCCUU C
yJIydlleHueM COCTOAHUA paboTsl. Hanboee BrievaTigiomuye pe3yapTaTsl OBLIN ITOJTY4YEHH] Y IAIUEeHTOB 6, KOTOPbIe U3MEHIJIUCH C ITOJTHBIM
VWHBAJIN/IOM Ha ITOJHBIH pabouuil nens padorsl, u ARA IV xiacca x xracey L.

Pe3ynpraTs TecTOB UMMYHHOU QyHKIMYU oToOpakatorcs B Tabauue 8 . Mimmynusie komiutekces! IgG u IgM 6v11m 3HaUYUTEIBHO TOABIEHEI 16
HeJieJTh BMeIlaTeTbCTBA ¥ OCTaBaIMCh HA HU3KOM YPOBHE B TeUeHUe ITeprUofa NCCIeSOBaHU C IIpe-U II0CT-52 Hesenu 3HaueHUs (cpesHee + SE)
s IgG u IgM, coorBercTBenHO: 34,6 + 7,3 1 19,9 + 3,4 (p <0,01), 24,0 £+ 4,91 19,4 + 2,9 (p <0,05). IgA ypoBHU OBLIM HU3KUMY, A HE ITOJABIATH
B panbHeimeM. O6a nurokuHoB TNF-x u MJI-6 6slin nosaBIeHs! CyLIeCTBeHHO Ha 16 Hezenb, co 3HAaUeHUAMH [0 U nocie 16 Hexmens 207 +
32,7 u 74 £ 24 (p <0,05), DPHO-x, u 241 + 66 u 104 + 24,5 (p <0,05) IL-6. PY Gpuiu moBbILIEHBI 1O 30JI0Ta IPYieMa U 3HAYNUTEIBHO MTOZaBIeHa Ha
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52 mepens ¢ yposHa 143 + 23,7 u 117,9 + 18,9 (p <0,05). COD ocraercs mOBHIIIEHHON B TeUeHHe IIEPUOJA UCCIENOBAaHNA, O3 CYyIeCTBEHHBIX
n3meHeHuil. HK ynuTrdyeckoil aKTMBHOCTH 3HAYUTEIBHO YBEJIHMYHUJIOCH IOciae 16 Henenp 3070TO afMUHUCTPAIUM C IIpe-U IIOCT-30JI0TOH
cpexnuero 3HaveHud B 32,2 + 2,6 u 50,3 + 3. ¢ (p <0,01).

CyurecTBOBaJI IIOJTHOE OTCYTCTBHE KIMHUYECKUX U Ja0OPAaTOPHBIX NPU3HAKOB TOKCUYHOCTU y NHalueHTOB. KimHnudyecku, He OBIIO HUKAKUX
COOOILIeHUH O KOXKHASA ChIIIb, CTOMATHUT, JKeJTyJ0YHO-KHUIIeYHbIe pAaCCTPOMCTBA, COCYJUCTHIX peakuuil, mylagias, aprpanruu, puritus, roJIOBHbIE
601H, YIN MeTaJUTMYeCKUi IIPUBKYC.

CyurecTBOBaJI HUKAKUX ITPU3HAKOB IreMaTOJIOIMYeCKOH, II0YeYHOH, IeYeHOYHOH MK IUTOTOKcuYHOoCcTH. Ha camom zeste, ObLI0 yiydireHue
HEKOTOPBIX TeMaTOJIOTUYeCKUX mapaMerpoB ( Tabmuiia 9 ). B mecTu manueHTOB C MOBBIIIEHHBIM KOJIWYecTBOM TpoMmOouuTtoB cBbie 400 1o
BMeIIaTeIbCTBA, TPOMOOIIMTOB CHU3MJIACH 0 HOPMAJIBHOM Y BCeX ITAIUEHTOB B TeueHUe 52 Heers 30/10Ta agMuHucTpanuu. CpeHue 3HaYeHUA
osumu: 374 + 26 (cpenuee 3Hauenue + SE) mo u 289 + 36 mocie 52 nHepmens mpuema 3o0s0ta (p <0,01). ¥V geTsIpex mamueHTOB ¢ ypOBHEM
remorsioOuHa HpKe 12 10 30/I0Ta aMUHUCTPAIIUY, STU YPOBHU YBeIWYMJINUCH BbIe 12 y Bcex GoynbHBIX Ha 52 Hezmenb. CpelHUI ypOBEHb
JIEKOLUTOB OBLIM 3HAYUTEIBHO HIDKe B 52 Henenns ¢ mpe-u nocT-300Toi ypoBHS 9,8 + 0,71 u 7,8 + 0,71 (p <0,05). 3HaunrenpHoOe CHIXEHUE
cpenHero 3HaueHnss WBC Ob110 00yCI0BI€HO IIaBHBIM 00pa3oM manueHTs! 2, 3, 5 u 6 ¢ mpegBapuUTeIbHBIM 30J10TO BbInle 3HavYeHuA 10 1 mocie
3osi0Ta Hroke ypoBHA 10. ITocte 3010ta WBC ypoBHU 651U B ITpefieiax HOPMBI Y Bcex manueHToB. KosutonmHoe 3010T0 65110 HOpMaIu3ylolee
IeliCTBYe Ha OTU TeMaTOJIOTUYeCKUX TapaMeTpPOB.

Biausinne KOLUIOMJIHOTO 30J10TA HA NICUXMYeCKOoe, (pu3nveckKoe, H NapaMeTpbl B HOPMAJBHBIX B3pocibIx: [locie muioTHOTO HCcmeoBaHUSA B
IIeCTH TIPeMETOB, XUAKUX KOJIJIOMIHBIX 30JI0THIX SUSpersions OBLIM IIPOTECTUPOBaHBI B 21 B3pOC/BIX MAIlMEeHTOB 000€ro IIoja IIOCie
nosryyeHus WHGopMUpoBaHHOTO coritacus. Habmromaemble n3MeHEeHNs IO CPAaBHEHUIO C Ga30BBIM COOOLIUIN CYOBEKTHI OBLIU pa3jieleHbl Ha
Tpu TpyIIbl mokaszarteneii: ['pymmna I = ncuxuyueckoro; I'pynma II = @usnueckue, rpymnna 111 = npoussogutensuocts ( Tabauna 10 ). Banrnszas
cucTeMa Io3BosmIa MakcuManbHbIi 6ann 12 pna rpynn [ u IT u 8 mya III rpynmer ¢ obmum cuerom 32. ExxemneBHoe konudectso 3-30 mr
KOJUIOWJTHOTO 30JI0Ta OBLIY IIPOTECTUPOBAHBI B IIECTH CYOBEKTOB, KOTOPHIE IIOCTEIIEHHO YBeJIUYUBAETCA ITOTpebIeHue 30JI0Ta B HEJEO C 3 MT
/ cyt mo 30 Mr / cyT, C IOMOIIBIO IPaflyMpOBAaHHOM OJHY YHIIMIO IIJITACTUKOBBIM CTaKaHYHUK. VICIBITyeMBIX IIPOCUIN OI€HUTH BIUIHUE

KOJUIOKTHOTO 30JI0Ta OT ITapaMeTpOB, YKa3aHHBIX B Tabsiuie 10 u coobmars o n06srx mo6ounsx ¢ dexron. He monoc unu gpyrue modbouynsre
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addexTsI, cBa3aHHbIe ¢ aurothiolates ( Tabauma 4 ) HaGroAanIKUCh B 9ToM MIoTHOM ucciaenosanuu g0 30 mr / cyr. CBC, ananus Mouu, neyeHu
TaHeJ U, MOYEBUHBI U KPeaTWHWHA CBIBOPOTKM KPOBU OBLIM B TpeZieaX HOPMBI BO BCeX uecTu mpenmeram. [lo mrectu o6cie0oBaHHBIX,
e)XXeJHeBHBIH 06BeM 15 Mr mas mydmuii oTBeT 6e3 JanbHeHIIero CoBepIIeHCTBOBAHMUS IIpY OOJIBIINX KOJIMYECTB 307I0Ta BHYTPh. TakuM o6pasom,

cymMMa ucmbeITaHus B 21 uesnoBek cocrapiuger 15 mr/ cyT.

ITocne Toro, Kak A0 AeBATU MecsAleB B fo3e 15 Mr 3o0s10Ta / ZeHb, HU OAWH U3 UCIBITYeMBIX COOOIIMIN yXy/lIeHre JTI000ro U3 IapaMeTpoB
tTecTupoBaHud. [IaTHaAIATE IpeaMeTOB IOTpebifieMas ero eXeZHEeBHO Ha PeryaspHON OCHOBe B TedeHUe 3-9 MecsIeB, a IIeCTh CyOBEKTOB
BHYTPb KOJIJIOUZHOTO 30JI0Ta C IlepepsiBaMU B TeueHHe 3-7 MecaleB. OGbIYHBIE ITOIB30BATEIN 320U/ 3HAYNUTEIBHO BBILIE, YeM IIPEePBIBUCTHIN
nonb3oBaTeseit ( Tabauna 11 ) B yMcTBeHHOM, GU3NYECKOM U DKCILTyaTal[MOHHBIX IIApaMeTPOB, a TAaKKe CpefHee 3HAUYeHUe 00IIero 6aja ais
OOBIYHBIX II0JIB30BaTe el OBLIO B Z1Ba Pa3a BhIIIE, YeM IIPEepPBIBUCTHII IIoab30BaTeseil. HeT mOG0YHBIX peakIuii cooOmuIu CyObeKTOB 0 JeBATH
MecslleB Ha KOJUIOMZHOTO 30J70Ta Ha ypoBHe 15 mr / cyr. Hekoropsie mpesmers: ObLIM [aHBI KOJIJIOMZHOTO 30JI0TA C (HOJIETOBOTO IIBETA
JepeIyIOTCS C 30JI0TOH ITO/IBECKO1 ¢ pyOUHOBBIH 11BeT KpacHbIil. PuoseToBsil uBet moaBecku npoxonut depe3 100 um punstp, HO He 20-HM
¢unprpa. O6CIenOBaHHBIX C IIepOpajIbHble IperapaTsl pyOWHOBBIHN I[BET KPACHBIN OTBETHIU IIOCIEH0BATENIBHO C GJIaTOTBOPHOE BIUSHUE Ha
yMCTBeHHBIe U (pu3NUecKHe IapaMeTpsl. TeM He MeHee, CyOBEKTHI 3aMETHIU CYILIECTBEHHYIO PasHHUIY IIPU IEPeKIIOYeHWH M3 KPacHOTO

IIOATOTOBKH K (1)I/IOJIeTOBOMy KOJUIOUAHBIX 30JI0THIX KOTOPbIE€ OHM CIUTAIOT JINIIeHHOMN MOJIe3HBIX B(b(i)eKTOB.
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Table 7

Effects of Aurasol® at 30 mg/day on Physician’s Estimate of Disease Activity,

ARA Class and Performance Parameters in 10 RA Patients

Clinical Parameters Pre-RX 16 Weeks 24 Weeks 52 Weeks
Physician’s estimate disease activity

Mean 351 1.5 1.5 1.4

SE 0.22 0.26 0.38 0.21

p-value — <0.01 <0.01 <0.01
ARA Class

Mean 29 2.3 2.1 1.7

SE 0.17 0.25 0.27 0.20

p-value <0.05 <0.05 <0.05
Normal activity

Mean 147 11.1 12.1 12.0

SE 0.92 091 0.88 | g

p-value — <0.05 <0.05 <0.05
Vigorous activity

Mean 15.1 142 148 14.1

SE 0.86 0.8 1 1.1

p-value — NS NS NS
Psychosaocial status

Mean 6.7 6.5 6.3 6.8

SE 1.1 0.7 0.7 0.7

p-value —_ NS NS NS

NS = Not Significant




Table 8

Effects of a Colloidal Gold Preparation (Aurasol®) at 30 mg/day on
Some Laboratory Parameters of Inmune Functions in 10 RA Patients

221

NS

Clinical Parameters Pre-RX 16 Weeks 24 Weeks 52 Weeks
IgG
Mean 34.6 214 15.8 19.9
SE 1.3 44 3.0 34
p-value <0.01 <0.01 <0.01
IgN
Mean 24.0 15.6 16.0 194
SE 49 3.1 35 0.91
p-value <0.01 <0.01 <0.05
IgA
Mean 5.9 4.5 5.6 4.7
SE 0.81 0.79 0.91
p-value NS NS NS
Cytokines TNF-x
Mean 207 105 74
SE 33 30 25
p-value — <0.05 <0.05
IL-6
Mean 241 107 104
SE 60 20 25
p-value =0.05 <0.05
NK (Ivtic activity)
Mean 332 503
SE 2.6 3.6
p-value — <0.01
RF (Elisa)
Mean 143.6 1459 117.9
SE 237
p-value —

189
=0.05




CJ'[E,Z[YIOHJ;I/IE HeXeJIaTeJIbHbI€ OTBEThI II€peadl PEeryaIaApHbIMH II0JIb30BATEISIMHA

PYOMHOBO-KpaCHBIH IIperapars:

- [lTecTs CyOBEKTOB MCIIBITATI YIyYLUIUTH 3peHHE C OOJIbIIel CIIOCOOHOCTHIO BUIETH
IeTaJy Ha PACCTOSHUY U MEHbIIe HeOOXOAMMOCTHU UCIIOIb30BaTh OYKY JIJIA

YTeHNnA.

o TpI/I CY6'I>eKTOB, KOTOpBhIE€ UT'PaId B TEHHUC U I‘OJIB(b COO6HLI/U[I/I 006 yay4dnieHnu
KOOpIuHauu C 6oJjiee BBICOKOM IITPOU3BOAUTEIPHOCTHIO OTMETUIIN CAMHU II0 cebe

U IPYT'UX UTPOKOB 3HAKOMEI C €€ CyOBeKTaMHU.

o ,ZLBa ITaITE€HTOB C 34IIOPaMU OIIBITHBI peTYJI}IPHLIfI CTYJI, d Hd KOJJIOMHOTO

30JI0Td, HO 3aIIOPBI IIOBTOPUJINCH ITIOCJIE OCTAHOBKH 30JI0TO KOJIJIONULOB.

«Ilectn ITaITMEeHTOB C YTpeHHefI CKOBAHHOCTH HCIIBITAJI 6OJII>HIYIO r'MOKOCTh Ipu

HIPOOYXAEeHUH.

- [lBa cyO'BEKTOB OPOCHUTH CBOIO pabOTY, YTOOBI HAYaTh CBOIO COOCTBEHHYIO
kommaHuio. OHU OGBACHSIIOT 5TO U3MeHEeHHeM KOJIOUHOTO 30JI0Ta, KOTOPBIE
YBEJIMYUIN CBOIO YBEPEHHOCTH B ceGe, OpraHM3alIOHHbIe HABBIKY U TBOPUYECKUe

CIIOCOOHOCTH.

- OMOJIQXXUBAIOIINH 3¢ deKT HabIIOAAICST TTOCTIEe MIeCTH U BOCBMHU MECSIIEB,
COOTBETCTBEHHO, JIBe XKeHIIUHBI-TI0Ib30BaTenell B 50-X ro0B, 1 OHU IOIIPOCUIIN

APYy3bid, €CJIN Y HUX IIOATAXKKY JINIIA.

- Tpu ’XeHCKUX IIpeIMeTOB COOONIVIN HOPMAIU3yIolee NefiCTBIe KOIOUTHOTO

30JI0Ta Ha Maccy Teia ( Tabauma 12 ).
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Table 9
Effects of a Colloidal Gold Preparation (Aurasol®) at 30 mg/day for 52 Weeks
on Hemoglobin, Hematocrit, White Blood Cells and Platelets in 10 RA Patients
‘White Blood Cells ( X 1000) Hemoglobin (g %) Hematocrit (%) Platelets ( X 1000)
Patients Pre-Rx 52 weeks Pre-Rx 52 weeks Pre-Rx 52 weeks Pre-Rx 52 weeks

1 6.8 6.4 143 14.0 423 420 276 305
2 112 9.0 142 14.1 419 42 294 390
3 105 7.6 133 13.1 41.1 40 447 275
4 7.0 52 11.9 134 359 40 419 332
5 10.6 74 13.1 12.9 391 38 248 211
6 154 8.0 104 135 323 41 453 359
7 115 124 11.7 13.8 36.7 43 423 359
8 10.8 10.8 14.1 13.8 428 41 317 226
9 6.7 5.0 11.8 121 355 36 418 381
10 7 6.6 125 123 383 38 446 348
X 9.8 78 12.7 133 38.6 40.1 374 289
SE 0.85 0.71 0.44 0.21 1.0 0.66 26 36
p-value — <0.05 —_ NS — NS — <0.01
NS = Not Significant

Biausinue ko/uiomaHoro 3osora Ha Tecr IQ: B mpexsigymem ucciemoBaHuH,
3HAYUTEIbHOE | CYOPeKTUBHOE yiydlieHye "yMCTBEHHOM JeATefIbHOCTH ObLIO
coobueno B\21 B3pOCiBIX MAUUEHTOB MOCIE IIpHeMa Mperapara, KOJIOUHOTO
MeTaJUIMYeCcKoro 30JI0Ta Ha 3-9 MecdAna B cyTouHOU fose 15 Mr3osora . [na Toro
9TOOBI KCIIOJBb30BaTh OOBEKTHBHBIE U OoOjiee CTaHZAPTU3WPOBAHHBIA IIOAXOM K
OlLleHKe BIMAHUSA KOJUIOUTHOIO 30JI0Ta HAa YMCTBEHHYIO paboTocrrocobHocTs, WAIS-
R TecroB 3752 BBOgMIM NATH IpesMeTaM (YeThIpe >KEHIIWHBI, OOUH MY>KUYMHA) B
Bo3pacTe 15-45 jyer, mpexzae 4eM JeyeHHs, IIO MCTeYEeHUM OJHOIO Mecflla Ha
KoJutougHOro 3oyota B mose 30 mr / cyT, yepe3 1-3 MecsAma mocie ImpekpaujeHus
3osmoTa. Ilpesmers: ObIIM CHAOXXEHBI KOJUIOMIHOTO 30JI0Ta B 16-yHIIUM TeMHO-
KOpPUYHEBble IUIACTUKOBbIE OYTBUIKM M CKasaJ IJIOTaTh JBE CTOJIOBBIE JIOXKKU
KUJKOTO €XXeTHEeBHO B TeUYeHHe OJHOTO Mecsla. JTH JaHHble OTOOPaXKAIoTCsA B
tabaune 13 . Cyosextsr N° 3 u Ne 5 Gp1in IpoTeCTHPOBaHbI OJHOTO MecCAIla II0CIe
IpeKpalleHus mpueMa 30JI0Ta, TeMa N° 4 ObIJI0 IPOBEPEHO /IBa MecsIia IIOCje TOTO,
kak u Tema N° 1 u N° 2, uepe3 Tpu Mecsla IOC/Ie OKOHYAHWSA HCCIEIOBAHUA.
Pesynbrarel, ony6iukoBanHbIe B 1998 romy, moKassIBalOT, YTO KOJUIOMZHOE 30JI0TO
Ha 30 Mr / cyT 3HaUMUTEIBHO YJIYYLIMINCH OleHKH IQ Bcero yjuurp mocjie OZHOTO

MecAlla IpUMeHeHu. >


http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#57
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#57
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#57
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#57
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#57
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#T13
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#T13
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#T13
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#T13
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#57
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#57
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#57

Table 10
Parameters Evaluated Following Oral Administration of
Colloidal Gold (15 mg/day) in 21 Normal Subjects
Effects Observed
Score 0 | 1 | +1 | +2
Group I
Mental alertness Same [ ] Worse [ ] Better [ ] Much Better [ ]
Motivation Same [ ] Worse [ ] Better [ ] Much Better [ ]
Mental outlook Same [ ] Worse [ ] Better [ ] Much Better [ ]
Memory Same [ ] Worse [ ] Better [ ] Much Better [ ]
Creativity Same [ ] Worse [ ] Better [ ] Much Better [ ]
Organization Same [ ] Worse [ ] Better [ ] Much Better [ ]
Group IT
Energy level Same [ ] Worse [ ] Better [ ] Much Better [ ]
Coordination Same [ ] Worse [ ] Better [ ] Much Better [ ]
Quality of sleep Same [ ] Worse [ ] Better [ ] Much Better [ ]
Resistance to cold/flu Same [ ] Worse [ ] Better [ ] Much Better [ ]
Skin texture Same [ ] Worse [ ] Better [ ] Much Better [ ]
General appearance Same [ ] Worse [ ] Better [ ] Much Better [ ]
Group III
Overall attitude Same [ ] Worse [ ] Better [ ] Much Better [ ]
Relationship with others Same [ ] Worse [ ] Beftter [ ] Much Better [ ]
Overall wellbeing Same [ ] Worse [ ] Better [ ] Much Better [ ]
Job performance Same [ ] Worse [ ] Better [ ] Much Better [ ]

CroBecHBIE TeCTHI He ABIAIOTCI OOydYeHUWe U, CJIefOBaTeJIbHO, He BIUSIET
CYIIeCTBEHHO Ha MOBTOpeHHe. 9 TeCcTOB IPOU3BOAUTENBPHOCTH MOTYT OBITH
M3BJIEYEHbI C TIOBTOPEHUEM, U 9TO JOJDKHO YIUTHIBATHCSA NIPU OlleHKe Pe3yJIbTaToB,
moKa3aHHbIX B Tabauiie 13 . Cpexguue mokasarenu + ctanzapTHas omubxka (SE) 6p1mm
COOTBETCTBEHHO 0 U postgold agmuHucTpamuu: ciaoBecHsle 61,4 + 2,4 u 75,4 + 4,5
(p <0,005), mpousBomurensuocts 51,4 + 0,83 u 61,6 + 1,9 (p <0,01), obuee
konudectBo G6aswtoB (I1Q ) 112,8 + 2,3 u 137 + 3,8 (p <0,005). Tak xak BepOGasbHbIiH
(6e3 0OyueHU) U IPOU3BOSUTEIBPHOCTD (00y4eHuMe) 3a0UBaeT roJi ClIoCOOCTBOBAIN
B PaBHOI Mepe yBeJIHMYeHHUSA 3HAUEeHUI, HaOmogaBuuxcsa B obmuii 6ann IQ mocie
KOJIJIOUZHOTO 30JI0Ta, MOJIOXKUTENbHBIN 3(h(EKT KO/IOUTHOTO 30JI0Ta HE MOXKET
OBITH OTHECEHO UCKIIOUYUTEIHHO K U3yYeHUIO IPaBUIbHbIX OTBETOB Ha BTOPOIL TECT

3d CUHET ITIOBTOpEHMNA.

WHTepecHO OTMeTUTH, 4TO 1O ABYM IpeameraM (Ne 1 m Ne 2), KoTopsIit IOBTOPUII

6aTapeH Jepe3 Tpu MeCdlla IIoCie ITpEeKpallleHKsdg JI€49eHUsSI KOJJIJIOMAHOTO 30JI0Ta,
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obmuii 6ann 1Q 6suIn OIM3KKM K MCXOLHBIM O JIEYEHU, a IO ABYM IIpeAMeTaM,
KOTOpPBIE BBIMOJIHSIA IIPOBEPUTH Yepe3 MecsIl Iocje mpekpamenus 3o0mota (N° 3 u
Ne 5) u mo ogHOMy mpexmery (# 4), KOTOpBIHA cZenas 3TO Yepe3 ABa MeCALA OT
KOJUIOMAHOTO 30yI0Ta, o6muit 6awt IQ mo-mpeskxHeMy BO3BbINIaeTcs Hag, 6a30BOI,
mpezoaras, 9To 3QpdeKT 3010Ta YMCTBEHHOH JesITeIbHOCTHU MMeeT IIepeHOC Yepe3

1-2 mecsa1a nocste mpekpauieHUs UCIIOIb30BaHUA STOTO IIperapaTa.

Table 11
Effect of Colloidal Gold at a Daily Amount of 15mg on
Mental, Physical, and Performance Parameters in 21 Normal Adults
Scores
Age Height Weight Weight | Duration | Mental | Physical | Performance | Total

Subiects Sex (years) (inches) | Before AU | After AU | (months)
i 3 X=S.E X=S.E X+S.E X=S.E X=S.E X=S.E X=S.E X=S.E X+S.E

(Range) | (Range) (Range) (Range) | (Range) | (Range) | (Range) (Range) (Range)
Intermittent |4 Males 52844 | 66.8+1.7 | 1452=85 | 145.1=85 | 4.7=0.60 | 6.3=085 | 45=1.26 40041 13.2=20
users (6) 2Females | (34-77) | (63-71) | (125-180) | (125-180) | (3-7) 39 | a-10 (2-5) (8-21)
Regular 6 Males 4041=3.72| 65=1.0 146=7.2 133=10.6 | 5.9=0.54 | 9.7=0.75 | 9.3=0.54 6.3+0.36 26.5=1.2
users (15) |9 Females | (32-77) | (60-74) | (110-178) | (108-170) | (3-9) 8-12) | (5-12) (4-8) (20-31)
P value NS NS NS NS NS <0.01 <0.01 < 0.05 <0.01

[TpunATO cYMTaTh, YT0 MHTe/UIEKT ¥ KOTHHTHUBHBIX (QYHKUMI ABIAETCA CyMMOH
MHOTHX yMCTBEHHBIX |criocoOHOCTekd [1o Sreli \mpuuuHe, TeCTSI, KOTOpble OBLIN
paspaboTansl mjis usMepeHus koddpouunuenta umuremnekta (IQ) cocraBuma psag
CyOTeCTOB OLIeHKM HeCKOJIBKUX U3MePeHUAX UHTe IeKTa. VI3 Heckorpkux TecToB IQ
IOCTYITHBI, IPeIIo/iaBaTe Il OOHAPYXKUIHU, YTO oaHOH oneHku 1Q mkare Bekciepa
uHTennekT Becsl (MCB), Garapes, KOoTopas pacCUMTHIBAETCS HCXOAS U3 CYyMMBI
OIleHKH Kaxaoro w3 11 TectoB (mectb ¥ ISTh  CJIOBECHBIE  TECTHI
IIPOU3BOAUTEIPHOCTH) SBJIAETCI OTJIMYHBIH INPeJUKTOPOM YCIIeBaeMOCTH. 38
nepecMoTpeHHBIH BapuaHT 3Toro tecra 1Q (WIAS-R) mupoxo ucnonsdyercs njis
OLIEHKU BJIUSHUS HEJJOCTATKOB U OIOJTHEHUS KOHKPETHBIX TUTATEeIbHBIX BEIIEeCTB
U TIOCIeACTBUS OT IIOJIAa, pachl, BO3pacTa U OOpa3oBaHUA Ha YMCTBEHHYIO

IesaTeTbHOCTD. 27

ITo Lezak, *® cpemguuii 6at ot akkymysaaropa MICB obecrieunts mprMepHO CTOIBKO
nHopMaIuy, KaKk U cpefHMe Oaj/ulbl Ha KapTy ordeT wmKoiabl. Msl HaGmomaem
sHaunTebHbIN pocT (20%), cpemuuii 6asn IQ B msaTu yenoBek B Bo3pacte 15-45 et
II0CJIe TOTO, TOJBKO 32 OJWH MeCAl, Ha YCTHBIX KOJUIOMJHOTO MeTaINYeCKOTO

3os0Ta Ha 30 Mr / cyT. OTOT 3d(PeKT COXpaHAICA B TeUeHUE IBYX MeCAIEB IIOCIE
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IIpeKpallleHHs IpHheMa IIperapaTa 30j0Ta. Hackogbko HaM HM3BeCTHO, 3TO IIepBOe
OITyOJIMKOBAaHHOE MCC/Ie[IOBaHNe OLEHKU BIUAHUA KOJUIOMZHOTO MeTaIN4eCKOTO
30JI0TA HA YMCTBEHHYIO [eATeJbHOCTb. BO3MOXHBIe MeXaHU3MBI [JeUCTBUA
KOJIZIOMZHOTO 30JI0Ta IIOATOTOBKYU TOJIBKO CIIEeKYIATHUBHBIX Ha JaHHBIN MOMeHT. TeM
He MeHee, BO3MOXHOCTU IpUMeHeHHsd HETOKCHUYHBIX KOJJIOUZHBIX METAJJIOB C
BBIPQXEHHBIM U OBICTPBIM IIOJIOKHTEJIBHO BIMSIET HA YMCTBEHHYIO J€ATEIbHOCTb
MMeIoT 0O0JIBLIOe IIPAaKTHUYECKOe 3HaUYeHHe He TOJIBKO B Yy4eOHOM HAaCTPONKH, HO U

Ha pa6oqu MecCTe 1 IJId YIYUYIIEeHNA Ka9€CTBd JKU3HH.

Table 12
whied Data on 3 Regular users With Significant Change of Weight
Score
Subjects Sex (.‘j:f:s) (I;I::ﬁl;:) B:};:?egl:lf A‘t“t::g.l—;;.l ?[:z::r;; Mental | Physical | Performance Total
1 F 61 62 100 108 3 11 9 6 26
2 3 2 56 65 158 140 6 12 12 7 31
3 F 51 61 155 135 7 8 8 74 23

Bo3neiicTBHe KOJUIOMIHOIO 30/10Ta HA IOXKHJBIX JIKOAEH: B COTPYZHUYECTBE C
[Turepom Himmel, MD, u ero momomuux Kpucrtuu Fagen, BS, zeiictsue
KOJUIOHJTHOTO 30JI0Ta B BUJe Ta0JIETOK M3yYasoCh B BOCBMU IIAIIEHTOB IIOXKHUJIOTO
BO3pacTa 110 CPaBHEHUIO C IIECTU IAIMEeHTOB, IOMyYaBUINX IIIAIe00, C IOMOIIbIO
IIPOJIOJIBHBIX NONCrOSsOver ABOMHOM CJIelloe HCCIefioBaHME. DTO HCCIIeNOBaHUE
dunaHcupoBanochk 3a cuer rpanra Optimox Corporation. IlockonbKy >XUAKOMH
dbopMe KOJJIOUAHBIX 30JIOTHIX NATEH OEXAYy U OyZeT CIOXXKHee CIIPAaBUTHCA C
IIO>KMJIBIMY, YeM TabJIeTKY, KOJIJIOUAHOM CyCII€H3UH 30JI0TO CYIININ O MEHee YeM
3% Bimaru m ycyryosnsercs B Tabierkax mo 10 Mr 3sosora, ¢ HCIOIB30BaHUEM
KpeMHHA Ha ocHOBe Hamosnuurtens (Micosolle ® ) B xauectBe cBasyiomero. TEM
CKaHMPOBAaHUeE 30JI0THIM ITIOPOIIKOM IIOCJIE PECYCIIEHAUPOBAHUSA B BOJIe ITOKA3bIBAET,

YTO pa3Mep YacCTHI] He IIOCTPajaIu OT Ipoliecca CYWIKKU U ocranach Hinke 10 HM (

puc. 3).
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OKCTPaKT BHHOIPAJHBIX COKOB OBLI MCIIONB30BaH B TabyeTku Iane6bo B
COOTBETCTBUU TEKCTYPy U IIBeT TabJeTOK KOJUIOMZHBIX 3070ThIX. Cremyromrue
IIapaMeTpsl OIeHWBAJINCH B Hayajle UCCIEeOBAaHUA U Yepe3 YeThIpe HeJeIH, U 3a
BOCEMb HeJieIb Ha exxeHeBHBIH nmpueM 20 MTI KOJUIOMZHOTO 30710Ta (2 TabIeTKH 1o
10 mr) mnam muane6o: obljee CaMOYYBCTBHE, KPAaTKOBPeMEHHOH mamaTu, 00w,
yCTaJIOCTH, MO3T TyMaH, YMCTBEHHOT'O U (pU3MUeCKOro Bo3elicTBusA, TecT PombGepra,
u TaHzeM xonb0e. Meps! o0imero 6;raromnoayyuns, 60JIb U YCTaIOCTh OBLIN OlleHEeHBI
MmetogoM IIuHKyc, u dp. , 3 Mep Mo3ra TyMaH abCTparupoBaThCs OT Macurraba 3yHr,
80 mep pu3MUECKOH M YMCTBEHHOI BBICTYIUIEHUSA OBLIM B3ATHl M3 MHOTOMEDHOM
OLeHKM ycTasocTHOH Macmrab u paspaboransl mo bansa. ¢ mHeBposornueckue
TECTHI, TAHZEeM X01b0e, 11 TecT PoMOepra 6p1IH MCII0IB30BaHEL, Kak onucaHo Dejong.
8 YeTpIpe CIOBa KPaTKOBpeMEHHOW maMATH TecT benemukra u XopToH % Oblia
BBIIIOJTHEHA BO BCEX CTApUKOB JO M IIOC/Ie BMellaTeabcTBa. MHopmMupoBaHHOE

corjacue ObLIO IIOJIY4Y€HO OT BCE€X YIdCTHHKOB.

Table 13
Effects of Colloidal Gold Preparation at 30 mg/day for
Four Weeks on IQ in Five Subjects
WAIS-R SCORES
PRE-GOLD AFTER 4 WEEKS ON GOLD | 1-3 MONTHS AFTER STOPPING GOLD
Subject # -
Nea- Learning Non- Non-
Learning 25 e Total Eoce Learning | Total sy Learning Total
(\'erbal)e (performance) Learning Learning
1 54 54 108 60 69 120 53 63 116
2 63 51 114 73 56 120 64 51 115
3 67 49 116 89 62 151 82 56 138
4 56 50 106 72 62 134 65 62 127
5 67 53 120 83 59 142 74 63 137
Mean 614 514 1128 754 61.6 137 67.6 59 126.6
SD 5.5 18 52 10 43 85 08 48 99
SE 24 083 23 45 1.9 38 44 21 44
p Value <0.005 <0.001 <0.005 NS <0.025 <0.025

AHTpomoMeTpUYeCKHe JaHHBIE Ha OTUX 14 MOXUIIBIX MAI[eHTOB, OTOOPaXKaioTCs B
tabaune 14 . CymecTBoBal HUKAKUX CyIECTBEHHBIX PA3IUYUIl MEXIy TPYIIIOH
nname60 ¥ BMeIIaTeJIbCTBA IPYNIBI IO  BO3pacTy, poCTy, Becy, U
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Table 14
Clinical Data in 14 Elderly Patients
Placebo
Patients Sex Age Height (inches) | Weight (pounds) Years/IIL

1 F 65 66 192 3

2 74 60 153 14

3 73 63 151 2

4 F 77 58 131 3

5 M 84 68 166 11

6 M 83 72 212 4
Mean 76 64 167.5 2
SD 7.0 52 29.7 5.0

Aurasol®
Patients Sex Age Height (inches) | Weight (pounds) Years/IIT

1 F 68 60 210 9

2 M 68 72 264 10

3 F 75 62 167 7

4 M 70 69 244 2

5 F 75 68 139 12

6 F 84 67 200 7

7 F 72 65 165 5

8 F 74 63 135 10
Mean 733 65.8 190.5 78

SD 5.1 4.0 473 32

IIPOJIOJDKUTETBHOCTD 60se3HU. O6e TPYIIIBI COCTOAT IOXKUIIbIE JIIOAHU 000€ero IoIa,
CpeIHUI BO3PACT (+ CTaHAAPTHOE OTKJIOHeHUe): 76 + 7 jer B rpymnie 1ranebo u 73

+ 5 JIeT A1 TPy, I0JIy4YaBlleil KOJIOMZHOTO 30JI0Ta.

Pe3ypraTh! TECTa BBOZAT OTOOpakaroTcs B Tabuawuie 15 . Y naiueHTOB, IOy YaBIINX
n1ane6o B Te4eHUe BOCBMHU HeJlelh, He OBLII0O HUKAKUX CYIeCTBEHHBIX U3MEeHEeHU
II0 CpaBHEHMIO C UCXOAZHBIM /g oO0Ouero Osaromonyuus, O0ib, YCTaIOCTh,
BO3JeICTBHE MO3ra TyMaH, (U3MYecKOoe BO3ZEIHCTBHE, W IIO3HABATEIBHBIM. DBBLI
sHayurensHo (P = 0,012) yxyzmumeHune KpaTKOBpeMEHHOH IIaMATH IIOCJIE BOCHBMU
HeJlelb B Ipymnmle Iurane6o. B rpynme Ha KOJUIOMZHOTO 30JI0Ta, IIPOM3OLLIO
3HAYUTEIPHOE YJy4lleHue OOIero CaMOYYBCTBUS, YCTaJOCTH, TOJOBHOH MO3T
TyMaH, GU3UYECKOe BO3ZEICTBUE, U KOTHUTHUBHBIE BIMAHUA HAa BOCEMb 30JIOTHIX
Heens nocie. IlomoxxuTenbHbIN 5P PeKT KOMIOUTHOTO 307I0Ta Ha KPATKOCPOUHYIO

aMATh U 00JIb OBLIA OYEBUIHA Y>Ke B YeThIpe BMEIIaTeIbCTBA Hefleslb ITOCIe.
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CyurecTBOBaJI 3HAYUTENbHOE YIy4YlIeHNe PAaBHOBECHSI U KOOPAUHAIIUU IIO OLleHKe
tecta PomOepra u TanzeMm xozxsbe, B cyObeKTax Ha KOJUIOMJHOTO 30JI0Ta, HO He
yIydlleHue STHX IIOKasaTesneid B rpymnme Iwrane6o. Ilo cpaBHeHuMIO ¢ 6a30BBIM
CpeIHUM 3Ha4YeHUAM, TeCcT PomOepra yiaydmMIOCH IIOCie YeThIpeX Hezelb, Ha
3osote ¢ p 3Hauenue 0,017, a moce BocbMu Hezenb Ha 301070 AP 3nauenue 0,004.
ITo cpaBHEHUIO C UCXONHBIMU 3HAYEHUIMU, YIy4YLIeHUA KOOPAUHAIIMY B TaHEeMe
xonp0e mokasan 3HaueHue p = 0,005 Ha deThIpe Hemenu OO BOCEMH Henenb Ha

30JI0TO.

HenaBumii onbIT ¢ kotouaHoii Cepedpuctslii: KonnougHoe cepe6po u 30710TO
ITMPOKO MCIOIB3YIOTCSA B MOJIEKYISpHOI 6uosoruu. Monusie cepebpa u 30710Ta He
BugHSBL Ipu cBete 1 EM. Tem He MeHee, MeTalin4ecKre KOJUIOUJHOTO cepebpa u
30JI0Ta TIOTJIONIATh M OTPaXKaTh 3JIEKTPOMarHUTHOE M3TydYeHUe B OINpefeeHHbIX
rpynn  odeHb O¢GGeKTUBHO, M BUAHBI Iociae yBenudeHus. CepeOpsHbIil
OKpaIIWBaHUs OEJKOB OOBIYHO WCIIONB3yeTCA Mg WAeHTU(DUKAIUKU II0CTIe
xpoMaTtorpaduu ® u 118 AMAarHOCTUKM B HEBPOMATOJIOTHU. © DTO CBOMCTBO
MeTaJIIN4eCcKoro cepebpa 3 peKTHBHO UCIOIB3yeTCs B 1a00paTOPUIX TaTOIOTHH.
Cepebpsinast conp n00aBisgeTcs B IMCTOJOLMYECKUX TIOATOTOBKM M BCTyIIaeT B
PEaxIuIo C GeJIKaMu, (00pasyioT HOHHBIE 0eIKOBOFQ KoMILIekca cepedpa. MlonHoro
cepebpa 3aTeM BOCCTaHaBAWBAETCA O METAIINIECKOTO cepebpa C 1CHOIb30BaHNEM
HECKOJIBKUX BOccTaHoBUTesneil. Mera/mindeckux dYacTul, cepebpa CTaHOBSITCA
BUZVMBIMU IIPU CBETOBOM U 3I€KTPOHHOM MUKPOCKOIIHH.

IToMuMmoO oTOGpaKeHUA YHUKAJIbHBIE CBOMCTBA 0JIaTOPOJHBIX METAJIOB, TAKUX Kak
XUMUYecKas CTaOMIBPHOCTh, OTJIWYHAS 3JIEKTPOIPOBOZHOCTD M KaTaTHUTHUYECKasd
aKTUBHOCTh, MOHHBIX M KOJIJIOWZHBIX METAJUIMYECKOro cepebpa OBLIM TakxKe
ITUPOKO KCIIONB3yeTCs B KadyeCTBe AHTUOAKTEPUATIBHBIX, IIPOTHUBOBUPYCHBIX M
IIPOTUBOTPUOKOBBIX ~ areHTOB.  KOMOMHHPOBAaHHBIM  KAaTWIMTHUYECKUH U
aHTUMUKPOOHBIE CBOICTBA MOHOB cepebpa B HACTOsIIee BpeMs IIOJ, CIe/ICTBUEM B
IIO/ITOTOBKE OMOCOBMECTHMBIX IIOJIMMEPOB C HOHAMHU cepebpa [jIf MCII0Ib30BaHUS B
KayecTBe PaHO3KUBJIAIOIIETO MAaTPUIIBL. % DTO cepeGpHUCTOOMOIIONIIMEp MAaTpHILE
HETOKCUYHBIMU JJI KJIETOK KOXXH, B TO BpeMf Kak 006Jafjaioliue aHTUMUKPOOHOI
aKTUBHOCTBHIO B OTHOLIEHUHY [POXOKEH, a TaKyKe adPOOHBIX M aHadPOOHBIX OaKTepUH.
PaznuuHble MeXaHU3M MJeHCTBUA HMOHOB cepebpa OBLIM IIpeAJIOKEHBI IJIT
OOBSICHEHHA uX OaKTepULUAHOe MAeiicTBHE B TOM YHCIe WHAKTHUBAIIUU
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6aKT€pI/IaJIBHI>IX (bepMeHTOB ,HBIX&TGHBHOIZ IIeIry, CBA3bIBAACH C cepofI 4acTh OEJIKOB

6768 1 mecTaOMIM3AIMH MEXMOJIEKYJIIPHOTO CIelIeHus. &

CyuecTByeT HelaBHee BO3pOXZAEeHUE HHTepeca K AHTUMUKPOOHBIM CBOMCTBAM
MeTa//INYeCKuX (HeMOHOTeHHBbIe) cepeOpo HaHOKOJIJIOUIOB, KOTOPbIe KOJJIOUOB C
nuamerpoM MeHee 10 Hm. B 2004 roxzy Sondi u Sondi 2 nmucan: "Hackonpko Ham
M3BEeCTHO, aHTHOAKTepUaJIbHON aKTUBHOCTU HOHOB cepeOpa XOpOIIO H3BECTHA U
u3ydeHa B JeTajdX, B TO BpeMsA KaK aHTHOaKTepuaIbHasA aKTUBHOCTh HETOKCUYHBIE
JJleMeHTapHble cepebpa B BHJe HAHOYACTUI, He OBIIM 3apEerUCTPUPOBAHBEI B
naureparypsl ". OueBupHO, uyto Sondis He 3HAAM, YTO KOJUIOMJHOE cepeOpo
MeTaJIndeckue ObLI MCIONb30BaH nna Oonmee dwem 100 s;er, kak aHTH-
GaKTepUIIUHbIN areHT.

[Ty6nukamus 8 1912 roxy dpanmysckum Bpayom BG Jroamens, 2L cBUETETBCTBYET
O IIMPOKOe IIpUMEHEeHHe KOJUIOMZHOTO cepebpa B 00yacTé MHQEKIMOHHBIX
3a001eBaHUI BO BceM Mupe: «BBeeHMe MeTamauyecKuX KOJJIOUAOB B MeIULINTHE
IpescTaBiIsgeT coOOf HOBOe HamlpapieHMe B Tepanuy, "3HaueHHME KOTOPOIO He
TOSBJIAETCS |10 CUX/ IOp JOJDKHBL OBITH |ObIlellpM3HaHHBIMY. B STuX yciaoBuix,
KpaTKuil  0030p | PM3MIECKMX WKAUeCTByw QU3MOIOTHYECKHe W.CBOHCTBA U
TepaneBThyeckue d(@eKTH STHX 3aMevyaTeJbHBIX OpPraHOB IIpeJCTaBiAeT
olpeJieIeHHbIN IpakTH4YecKuil uHTepec "JlaB mepedyeHb WHQEKIMOHHBIX
3a00/IeBaHUI, JledYeHNe YCIIeNIHO M 0e30IacHO ¢ KOoJIouzHoe cepebpo, [lroameins
nucan:«. Bariam Ha 6ubnnorpadudeckue 3aMeTKH IOKKET, YTO OTU 3aMedaTeIbHbIe
pe3yJIbTaThl He OBLIN IIOJyYeHBI 0001 HaOII0qaTelb WIK TPyIIIa HabIonaTenei,
HU B ofgHOI crpaHe. OHU eXXeJHEBHO pa3MellaeMbIX Ha 3allMCh B MEeIUIIMHCKOI
JUTEpaType BCero Mupa. B CBA3M C MX IOBCEZHEBHON POCTOM IIOJIA IIOJE3HOCTH,
BPSZ, I MOXXHO COMHEBAThCS, YTO HOBOTO M MHTEPECHOTO IJIaBa OBIIa OTKPHITA B
COBpEMEHHOI TepanmuM ITyTeM BBeZeHUs KOJJIOMAHBIX Mera/utoB. OpHa TOYKa
BBI/I€JIAETCS Ha BUJHOM MeCTe, ¥ 3TO a0COIIOTHAA 0e3BpeHOCTD STUX OPTaHOB, Oy b

TO BBOJAT B BEHY MJIN MBINIITBI KUJIN B CIIMHHOMO3I'OBO¥ KaHas .
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Table 15
e Effect of Placebo and Colloidal Gold at 20 mg/day on
Some Parameters of Physical Well-Being and Cognitive Functions
Placebo (6) Colloidal Gold (8)
Parameters Baseline 4 Weeks 8 Weeks Baseline 4 Weeks 8 Weeks
Overall Wellbeing 7.0£34 6;:’:.6.87 1 6'5:2;“ 5.0=.89 2)2; ; 16 Z)=10i0 : 16
s | g | = | e | S50 | 0
Fatigue a9+12 | 3 '::1'; z 4'}?:917'3 38+66 | * ';:3'342 f)foi.’d ¢
Brain Fog 7.0+ .58 ; oies | Lo | sexes 5}58:%8 7‘530(;:3
Physical Impact 17229 118):3262 17}')7:%3 21.8%19 331':;_*7 53 2 15;1024257
Cognitive Impact 13238 llpij; 1247 : 1p2:i’329 17.6+2.9 16156:%;33-2 11?:70:2522
Short Term Memory | 14.8=16 llﬁﬁ oy 1)3;?0%01;3 119211 lgjofnlf l:;lof)g i

YiyunleHHas TeXHOJIOTMA B_TIOCIeLHEe BPEeMdA_IIO3BOIUIO Oosee yTaybIeHHOe
uccIeloBaHEE O GophOe ¢ GaKTepHIIIHBI MY, CBOMCTBAMY KOJLIOUAHOTO cepebpa 1
MexaHu3M - pericTBua " yuactue™ ‘SondiS ““ToAroTOBNEHEl “KOJIOHZHOTO
MeTaJINYeCKOro cepebpa BOCCTaHOBIEHMEM HHUTpara cepebpa C acKOpOMHOBOMH
KHCJIOTO# ITOMOIIBIO IOBEPXHOCTHO-aKTHBHBIX BEI[eCTB B KA4eCTBe CTa0MIMN3aTopa.
0 cpemuuii pazmep yactul, 12 M, ¢ guamasonom 4-32 um. [Ipu xonuentpanuu 10
cepebpsabrx MKT / Mit (10 ppm), 6 npobupre Tectsr noxasanu 70% mHTrHOMpPOBaHUA

pocTa 6aKTepuil KUIIeYHOH ITaJIOYKK Ha arapoM.

B 2005 romy Morones, u 0p. , 2 cOOOWIMIN O pe3yIbTaTaX CBOUX DKCIEPUMEHTOB C
VICIIOJIB30BAaHUEM KOJUIOMJHOTO METAJIIMYeCKOro cepebpa. DTH HCCIe[OBaTeIn
M3y4YaJu BIUSAHHUE KOJUIOMZOB cepeOpa B auamasoHe 1-100 M Ha rpam-
OTpUIIATETBHBIX OaKTEPHl, IPUBUTHL IO arapoM. ToJIpKO HAHOKOJJIOUZOB cepebpa
MeHee 10 HM OBUIM CIIOCOOGHBI CBA3BIBATHCA C OaKTEPHAIBHOM MeMOpaHOH H
IIPOHUKAIOT BHYTpb OakTepuii. OHM COOOWIMIN, YTO OTU HAaHOKPUCTAJUIBI cepebpa
61t chepudeckyio dopmy. OOmuit sddeKT OT MeTaTUYeCKUX HAHOYACTHIL
cepebpa OTIMYAIOTCA OT BJIMAHHUA HOHOB cepeOpa, KOTOphle [eHCTBOBAaIU B
OCHOBHOM Ha IIOBEPXHOCTM MeMOpaHBI M cpabaThIBaeT 3alIUTHBIA MEXaHU3M Y

6axTepuii. MeTasmnyeckux HaHOKPUCTAJIOB cepeOpa He BBI3BATh JTOT 3aLIUTHBIIN
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MeXaHW3M U CMOIJIM IIPOHUKHYTHh BHYTpPh Oakrepuii. [lomBojs wmrorm cBoux
BBIBOZIAX, cheprueCKUX HAHOYACTHUIL cepebpa B AuamasoHe 1-10 HM mpHIOXUTH K
IIOBEPXHOCTU OaKTepHaJIbHOM KJIETOYHONH MeMOpaHBI U pe3KO MelaTh ero
HOpPMAaJIbHOI paboTe, KaK IIPOHUIIAEMOCTh U ABIXaHUA. DTH HAaHOYACTUIIBI cepebpa
TaKXKe MOTYT IIPOHUKHYTh OaKTepUH U BBI3BATh JajbHeilllee IIOBpeXZIeHUE
BO3MOXXHO B3aMMOJIeHCTBYeT ¢ cepoii u hochopcoepKallix CoeJUHeHNUH.

Amanaka, u dp. , coobmmia B 2005 rozy, 4To HMOHBI cepeOpa MOIYT IPOHHMKATh
BHYTpb OakTepuu, 2 mporuBopeuuT pesysnbrataM Morones. Tem He MeHee,
npouesypa fImMaHaka, # Op. , HUCHOJB3YIOTCA [JA IIPUTOTOBIEHUS cepeOpsHOM
IIO/IBECKY HM3BECTHO, JJIA INOJTYYEeHHSI KOJUIOMJHOTO MeTa/UIM4YecKOro cepebpa ¢
YUCTHIM IIOJIOXKUTEIBHBIM 3apAfOM, XOTS U He HOHHOTO cepeOpa KaK TaKOBOTO.
[Toromy 4uTO KOJUIOMIHOE cepeOpO NUMeeT MeTA/UINYEeCKUN IIOJIOKUTEIbHBIN 3apA,
€ro WHOTZA Ha3bIBAIOT MOHHOTO cepeOpa, CMelIuBas ee C MOHHOM COIU cepebpa.
urupys fAmanaxa, u dp. : «<BogHbIil pacTBOp ¢ KOHIIeHTpaluel HOHOB cepebpa 900
MKT OBLJI IIOJATOTOBJIEH JJIEKTPOJUTHUYECKUM ITyTeM NpUMeHeHus TOK 12.5 MA B
TeyeHUe 28 CeK MeXy ABYMA CepeOPAHBIMU DJIEKTPOAAMHU yCTAaHOBJIEHBI IIJTACTHHBI
B BoZie." DTQ DJIeKTPOJIUTUYECKUI MPOIeCC MUPOKO UCIOIB3yeTCs AJA IONIydeHUA
MeTaJInYecKQro cepeopo Komnouaos. Monusle cepebpo He BunHO mox [IDM. Tor
GdakT, 4TO OHYM BU3YaIU3HPYIOTCA YaCTUIBI cepebpa BHYTPH OAKTEPHH C IIOMOIIIO
IISM, c BeraBnenueMm cepebpa EDX, sBnfercs mOKa3aTeIbCTBOM TOTO, YTO OHU
VICIIOJIB30BAIM MeTaJUINYecKue KoyutougHoro cepebpa. Cro ner Hasaz, [loamens 2L
ONMCAaH 3IEKTPOIUTUYECKHUI ITOATOTOBKY KOJIJIOUIZHOTO cepebpa C KOPUYHEBATO-
KPacHBIM IIBET, XapaKTePHBIH g KOJUIOUJHOIO MeTa/UIMYecKoro cepebpa (me
MOHHOH cou cepe6pa, KOTOpoe nMeeT MoIOYHO-Oensbril Buy). Lutupys [loamens:
"(puzndeckuit METO COCTOUT B IIepexoie dIeKTpudecKas Ayra MexIy 3J1eKTpoJaMu
MeTa//Ia  JOJDKHBI  OBITH  IIepeBeJleHbl B  KOJUIOM, IIOTPY>Kaercs B
TUCTUJUTMPOBAHHYIO BOZY. B 9THX yCIOBHAX 3JIEKTPOABI CKUHYTH OYeHb MEIKUH
IIOPOLIOK, KOTOPBIH OCTaeTCcs BO B3BEIIEHHOM COCTOSHUM B JXKUAKOCTH. Pemrenue
3JIEKTPUYECKUX KoJulongHoe cepebpo (smallgrained) mmeer xopuuHeBo-KpacHOTO

1Bera. "

Brioze BeposiTHO, YTO aHTHOAKTEpUATbHBIN 3PGEKT MeT/INYeCKUX HAHOYACTHUIL
cepebpa coobmaer Sondi 2 GpIO CBsSI3aHO ¢ pasmepoMm dactul, meHee 10 HM, Kak
coobiaer Morones, u dp. . 2 HemaBHue wuccaeqOBaHUsA BIUSHUSA HAHOYACTHI]

cepebpa Ha BUY-1 nmoareepxzaer 10 HM mpezsenpHbIi pa3Mep 11 3G HeKTUBHOCTH.
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Elechiguerra, u oOp. , ™ wucnoap3oBaTM HAHOYACTULBI cepebpa CO CpefHHUM
nuaMeTpoM 21 HM, HO C IIMPOKUM JUalna3oHOM pa3MepoB. OHU IOKasaau, 4YTO
HAHOYACTHUIIBI cepeOpa IIPONTHU B 3aBUCUMOCTH OT pasMepa B3auMogericreus ¢ BUY-
1, c HaHOYACTULIAMU HCKJIIOYUTENbHO B Ipefenax 1-10 um mpusasku xk BUY-1 B

CBSA3U C UCKJIIOYEeHHEeM OOJIBIINX KOJIJIOMOHBIX YaCTHII.

B 2008 roxzy B my6nukanuu, Lloit u Xy II3uHbrao 2 cooOWMIN, YTO KOJNJIOULHBIE
JacTUIBI cepeOpa HIDKe 5 HM OTOOpaXKaeTcs TOKCUYHOCTh II0 OTHOLIEHUIO K
IPY>XECTBeHHBIM HUTPUDUIIUPYIOUWUX OaKTepUIl, UCIIOTIb3YEeMbIX B BOJOOYHUCTHBIX
COOpY>XeHUH. DTO OBLI IIepPBBIi JOKIa I000YHBIX 3P (deKTOB KOJIJIOUAHOTO cepebpa
IIPaBHJIBHO OXapaKTepU30BaTh. OTH JAaHHBIe HEOOXOZUMO IOATBEPXKAeHUE APYTHUX
uccnenoBareneir. Ecmu pesynprarer Iloit u Xy Ilsueprao Moxer OBITh
IIOZTBEPXKIEHO U JJIS NPYTUX APY’KeCTBEHHBIX OaKTepUi, TAKUX KaK CAIpOMUTHI B
XKeJIyJJOYHO-KUIIeYHOM TpaKTe, TO HJeaJTbHBIM pasMepoM KOJUIOMJHOTO cepebpa
IJI UCIIOJIB30BaHUA JyleKapcTBeHHBIX Obl 5-10 HM. Tem He MeHee, HeT HoKiaze
nobounHsle 5¢deKTsl H3-32 KOJJIOUZHOTO cepebpa Ha QIIOpYy >KeryZOodYHO-
KHMIIEYHOTO TPAKTa /0 CUX IIOP.

Konnmonguas cycnieHsus eepeOpa BbiapuBaior 1o.MeHee yem 3%/BIarH, a IIOPOIIOK
yCyTy0IseTcs ¢ cofiep>KaHueM OKCHAA KpeMHUS Ha ocHOBe HanofHuTens (Micosolle
®) B Tabsierkax, comepxamux 12,5 Mr merayuimyeckoro cepebpa Ha TabieTky. C
5JIEMEHTHOTO aHanu3a cepeOpsHoro mopomka koswroupuoit mo MCIIMC, Bce
TOKCUYHbIe MeTaJUIBI OBLIU HIDKe YyBCTBUTeIbHOCTH aHanu3a: B <0.001ppm, Se

<0.001ppm, Cd <0.001ppm, Sb <0.001ppm, Hg 0.0001ppm u Pb <0.001ppm. Benzoar
HATPUA UCIOJIb3yeTCs KaK OaKTepUOCTaTUYeCKU areHT B KOJJIOUAHOTO 3010Ta SUS
<meHcui#t (Aurasol ® ) He TpeOyeTcs B KOJUIOMAHBIA IIpemapar cepebpa, Tak Kak
KOJUIOUJHOe cepebpo oOnazaer OaKTepUUUAHBIME CBONCTBaMH ceOs1. OTOT

IIperapar ObLI Ha3BaH HAHOCEPeOpo.

3a mociegHUe ABa Tofa, HaHOcepeOpo TabyeTok, comepkamux 12,5 mr cepebpa,
OBLIN TIPOTECTHPOBAaHBI B HOpPMe IIPU €XEeJHEeBHOM KojndecTBe 1-6 TabyieTok Ha
Cpok 1o nByx JeT. Her mo6ouynbIx a¢deKToB cOOOIanoch, U He OBLIO HUKAKUX
IPU3HAKOB TOKCUYHOCTY HA OCHOBE T€MaTOJIOTUU, OMOXUMUYECKUI aHATU3 KPOBU

N aHaJInu3 MOYU IIO IIp€AME€TaM TE€CTUPOBAHMAI. B To BpeMA KaK Ha KOJIJIOMOHOE
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cepe6po, He HCIBITAN IpeaMeT MH(MEKUIMI BEPXHUX [IbIXaTeJbHBIX IIyTeH, U Te
IIpOGJIeMBI CHHYCAa OIBIT HaCMOPK B TeueHHe 1-2 Hezenb, C OCBOOOXAEHUEM OT
Imasyx Iosxe. IeM He MeHee, B TeueHHe J[ABYyX HeJelIb C IOJATOTOBKOH, OHH
COOOIIVIIM, MCIBITBIBAIOT OOBIYHBIE CHMIITOMBI IIPOCTYZBl U IIEPUOSUYECKHUX
HOCOBBIX Ta3yx. HeoxumanHoe OpuiM HAOMIOZEHUS COOOIIAIN HEKOTOpPHIE
npesMeTsI 110 3-6 TaGIeTOK / IeHb - MOBBILIEHVe YMCTBEHHOM aKTUBHOCTH, OOJIbIIe
SHEPTUM, a TaKXKe yJIydylleHHe 3peHHA Ha OJIM3KHWe U JajbHUE 3PeHUd. JTU
IIpe/iBapUTEIbHbIE PEe3YJIbTAThl HACTOSIIee BpeMs BelleTCsA pacciefioBaHue U Oyzer
npeaMeToM OoJiee IOIPOOHOTO OTYeTa.

Oo6cyxneHue

[lanHsle, MMerOLIYeCs B IUTEPAType AAIOT yOe uTeIbHbIe JOKA3aTeIbCTBA TOTO, YTO
KOJUIOMAHOE 30JI0TO METAITINIECKUN HETOKCUYEH U 8 eCTNeCBEeHHbIX YCI08UAX U 8
npodupke . 22 Mpl He HAaUUIM HUKAKUX NMPU3HAKOB TOKCUYHOCTH M ITOGOYHBIX
a¢dexron y 10 maruenTos ¢ PA, mosryvaromux 30mg/day 13 HaHOKOJLIIOUIOB 30J10Ta
(Aurasol ® ) Ha CpOK ZO OZHOTO roza. > HAIMeHTOB C PEBMATOUIHBIM apTPUTOM,
KOTOpble TOJy4YaJyd paHee MOHHOTO 30j70Ta B ¢opme aurothiolates He oTBeTHT
YZAOBJIETBOPUTENBHO 9TOM (opMe 30/0Ta U OIIBITHBIXI CEPHE3HBIX ITOOOYHBIX
sbdexToB (| 1abia. 5/ ). Bce 10 Gompapix PA ‘ofBeTH/ Ha KOMTOMAHOIO 30JI0TA C
CYIeCTBEeHHBIM yIyullieH} €M BCeX,0CHOBHBIX HPU3HAKOB| I, CUMIITOMOB B TPYIIIIE.
He coobmanocs mo6ounsie ¢ deKkTsl 3HaUeHNe. XOTs Halle WeCiefoBaHUe ObLIO
omy6iaukoBaHo Gosnee 10 ser Hasaz, He OBUIO OIYGIMKOBAaHO MCCIeZOBaHUE,
IO TBEep)KAalOlee HAIIM BBIBOJABI M He IIPeJCTaBjIsgeT WHTepeca ¢ HapKOOM3HeCOM
BBeJleHHe KOJUIOMZHOTO 30JI0Ta B KadecTBe 0e30macHOro U 3¢ ¢eKTUBHOTO

aJIbTEPHATHBAd TOKCHUIHBIM aurothiolates Yy HIalE€HTOB C PA.

MecAneB 54-nmeTHAS keHmUHa c kinaccom II PA, He oTBewas Ha mpepsimymiue
METO/bI JIeUeHN s, IPUBEIU K IOMHOH pemuccuu PA cumnitomaTiku nmocse B 061iei
cioxHocTu 7 T 30s0Ta. Ilocime 10 seT oT 3010TOT0 MOATOTOBKY, OHA NO-TIPEeXXKHEMY
CHUMIITOMOB U OT BCeX JPYTuX npemnaparoB. ['oz Hazaz oHa BO306HOBMIIA IIpHEMa 110
opHoi#l Tabnaerke 10 mr 3osmora (Aurasol ® ), c Apyroil mosoXKUTeTbHBIH 3hbdeKT

30JI0Ta, HO He 11 ApMeHUU.
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Ilesnp IMpoeKTa 30JI10Ta, KOTOpOe HAa4yaysoch 23 jeT Has3aj, ZOLKeH ObLI IIOATBEPAUTH
IIpeABIAyILIVe JOKIAABI OT HECKOJIBKUX COTEH JIET Ha3a, 00Cy X Aas IOI0XKUTEIbHbBIE
3¢ deKTsl KOJIOUIHOTO 30JI0Ta - YIydlleHHe 3peHUs, dSH(OpHsI aHTUIEIIPeCCaHT,
CepleYHbINl TOHUK, M AaHTU-CTAPEHUA, YTOOBI HAa3BaTh HECKOJBKO. B HeKOTOpHIX
HOPMAaJIbHBIX JIOZEH, 30JI0TO HAaHOKOJIIouzAoB Ha 15 - 30 Mr/ cyT yry4ieHue 3peHue
I OIM3KUX M JanbHUX 3peHHs. KosurongHoe cepebpo, KaXkeTcs, pasfeseT STOT
5pdeKT KOUIOMZHOTO 30JI0Ta HA OCTPOTY 3peHusd IIPU HCIIOJB30BAHHU B
KOJINYeCTBaX, B TOM JXe AMalla30He, YTO U KOJMUYeCTBO KOJUIOMZHOIO 30JI0Ta, U C

pasmepoM yactul, MmeHee 10 HM.

ITapanenbc mpeAncaHO KOJJIOUMZHOTO 30JI0Ta B CJIydae «TOCKa, IOTOMY YTO JeJaeT
cepAlle dYeyioBeKa cyacTIuBRIM'. MHTepecHO, 4TO HeKOTOpble IIpeMeThl Ha
KOJUIOMAHOrO 30s10Ta Ha 15-30 Mr / cyT HabmomaeTcsa TOH ke BBICOTE HACTPOEHHe
coobmanock paHee. HekoTopsle faxe UCIIOIB30BAIH Te XKe BBIPAKEHU: "DTO JieIaeT
MeHs cyacTiuBRIM'. KoJssmoupgHOe 3070TO yJy4YIINTh YMCTBEHHYIO aKTUBHOCTb U
KOTHUTUBHBIe (QyHKUWU, noBsimeHue 1Q 6GamnoB B cpemuem Ha 20% B matu
o6cCJre JOBaHHBIX ITOCJIe Bcero oAuH Mecs1 Ha 30 3010ThIX MT / CyT. 7 HAHOKOJIOHOB
30J10TO OBLIO HOpMalIM3yIOllee BIWAHMWE HA BeC Tejd B HOPMAJBHBIX JTiofei. B
601pHBIX PA, KOMIONIHOTO 30/10Ta HOPMHUPOBAHHEOI'0 SPUTPOIUTOB€IKOLIUTOB U

TPOMOOIIUTOB.

Y 7uI mOXWUIO0Tro BO3pacTa, KOJIOUAHOIO 30JI0Ta B BHe Ta0JIeTOK B CyTOYHOH Zj03e
20 Mr B TeueHMe BOCEMU HeJleIb ObLIa OlleHeHa C ITOMOIIBIO PAa3IMYHbIX TapaMeTPOB.
OTu IapaMeTpsl OBLIM OIleHEHBI paHee IIpOleAyphl IIpoBepku. IIpoekT ObLT
IBOMHBIM CJIETIBIM IIPOZOJIBHOM, He KPOCCOBEP, UCIOJIb3Yy I DKCTPAKT BUHOIPAaJHBIX

COKOB B HHaH€60-Ta6JIeTKM IAIOT TAKOM JXKe BUJ, KaK KOJJIOUTHOE 30JI0TO

TabmeTku. PesympraThl oTOGpaxkaloTca B Tabaume 15 . CymecTBoBan HeT
IOJIOKUTENbHBIH 3h(deKT OT 3THX IIapaMeTpoB B IIOXKMJIOM BO3pacTe IIpueM
TabmeTok maanme6o. B cyObekTrax Ha KOJUIOMZHOTO 30JI0Ta OBLIO OTMeYeHO
3HAYHUTEJIbHOE YJIyd4lleHHe OOIIero CaMOYyBCTBUSA, KOOPAMHAIIUM, PaBHOBECHS
IaMATh, OO0JIb, YpOBeHb OHEpPruH, IIO3HaHHe, (U3MIECKOe COCTOSHUE, U
KpaTKOCpouHbIe. JI1 BaXHBIM 37IeMeHTOM MJIM HeT, 30JI0TO HAHOKOJIJIOUZOB MOXKeT
OBITH TTOJIE3HO Ha JOJITOCPOYHOM OCHOBE Y IOXKIJIBIX JTIO/Iel M3-3a X 61ar0TBOPHOE
BIMSHYE Ha IICUXUYeCcKoe U Gpusnueckoe 61aronoryyue.
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Bo3MoskHbIe MEXaHU3MBbI 1eICTBHS KOJIJIOMIHOIO 30J10Ta:

Mertannuyeckue KOJUIOMJHOTO 30JI0Ta 00JIafjlaeT CBOMCTBAMY, KOTOPBIE MOTJIU OBI
OOBACHUTH ee usnoaornyeckux d5pdexkToB. 30JI0TO ABIIETCI OTIUYHBIM
orpakaTtesneM OnrKHero nHppakpacHoro usnyvenus (UK). 7578 Kyerku nepenasars,
IIOJy4aTh U JeHCTBOBaTh B cooTBeTcTBUM C curHanamu NIR mpezpckasyemsim
MaHepsl. [IpaBUIBHO pacIiosoXeHHbIe B KJIeTKaX PALOM IepeJaTINKOB (0 CUX IIOp
HeW3BeCTHO) ¥ npueMHuUKU (umeHTpocomsr) HWP, xomrompHOoro somora ¢
HeOoNMpIINM pasMepoM dyactul, (MeHee 10 HM) MOryT BBICTYIAaTh B KadecTBe
mwupokuit guddysop Yron curaansr HIK. C mpocTpaHCTBeHHOH KOrepeHTHOCTH
5JIEKTPOMAarHUTHBIX CHUTHAJIOB, HEOOXOJWMBIX MJIsI COTOBBIX IIpU3HaHue, 2280
IUPOKUH  yron  guddysopsl OyzeT CIOCOOCTBOBATH  IIPOCTPAHCTBEHHOI
korepeHTHOCTH curHanoB NIR, mocTurays Bceit OKpy>KHOCTU COCEIHUX KJIETOK, B TO

Ke BpeMA. MeXKIeTouHbIi 00MeH nHpopManueil Oy jeT yBeaudeHa.

Ouens Hu3koe Bo3gmeiicTBue syuyuctodi HUP mmeer riay6okoe Bo3zmeiicTBHe Ha
KJIeTOUHble (YHKIUW: yIy4lleHWe 3aXUBJIeHUs paH; 818 ypenmdyeHue CHHTe3a
KOJUIaTreHa B YesoBedeCcKuX pruOpo0IacToB KOXXH, 83 OBEIMNIEHUIO OKUCTUTETHHOTO
MeTabonu3ma B ParonuTax; 8 | u npoaudepaiu.Makpodaros & cruMyHpylomee
IeiicTBre KOIOUuZHbBIX 3010TO 10 HAP Ha cufitesKonnarena MoskeT"00BACHUTD ee
omosiaxkuBatonuit 3dpdext. Manbrii koamoumoB 3om0Ta (MeHee 10 HM), MOXKeT
CJIy>KUTH B KaUueCTBe HOCHUTeJIeH CUTHAIBHBIX MOJIEKYJI MEXIY KIeTKaMH U MEXZY
IUTOIIa3MOM U AAPOM, IIOBBIIIAT MEXKJIETOYHOTO OOMeHa AepHBIMU YapaMu U
cyptoplasm wnabopmanuu, crumynupyioomue M-PHK, naxe B He penammxcs
KJIETOK C fAifepHOU Pasmeps! mop B CIMBHOM KJIETKM JOCTATOYHO BEIUKU [IJIS
TIPOXOXKJ€HUS dTUX HAaHOKOJIJIOUZOB. 8687

Kosnmonzzoe 30510TO BBI3BAJIO 3AIUTHBIM MMMYHHBIN OTBET Y MBIIIEH, IPUBUTHIX C
plamids xomupoBaHuA BUPYyCOM AIOHCKOTrO SHuedanurta. # Manpix KOIOWAAMU
3o;0Ta, MeHee 10 HM, azcop6upyror Ha Fc wacte anturen IgG, & ocrasus FAB
aKTUBHBIX II€HTPOB OoJjiee MJOCTYNHBIMH JJIS CBA3BIBAHUA AHTUTEHOB. OTO
CTabuIM3UpyIomuit 5gdeKT Ha 30JI0TO KOJIOUIOB Ig MOXeT ylIydImuTh UMMYHHYIO
(GYHKIIUIO U ITOBBIIAIOT YCTOHYHBOCTD K MH(PEKIIUAM.

C MeTaqiInyecKkoe 30J0TO SABIAETCS OTINMYHBIM ITPOBOAHUKOM JSJIEKTPUYECTBA B

GOJIBIINX MaCHITa6aX, OJAMH M3 BO3MOXHBIX MEXdHHN3MOB IﬁeﬁCTBH}I KOJLZIONAHOTO
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30JI0Ta B MeTa/UIMYECKUX KJIETKAX, YTOOBI CIY)XXUTh B KaueCTBe pe3epByapa IJIt
OJHOATOMHOI'O MeTa/UIMYeCKOIO 30JI0Ta, KOTOPBIMi MeJJIEHHO BbIAeNdeTCcd B
KayeCTBe CyOKJIEeTOYHBIX CBEPXIIPOBOJHUKA 33 CYET YBETUIEHUS CKOPOCTU BHYTPH-
¥  MEXKJIEeTOYHBIX KOMMYHMKanuii. Takum oO6pa3oM, BHYTPUKJIETOYHASA
KOJIZIOUZHOTO 30JI0Ta YBEJIUYUTCA He TOJIBKO KOJIMYECTBO MH(OpMaIUy, KOTOPOH
OOMEHUBAIOTCA KJIETKU B CYOKJIETOYHBlE OpraHe/UIbl, HO M 3aMEeTHO YBEJIUYUT
CKOPOCTh 3TOH Ilepemauu WHGoOpManuu. Takue MeXaHU3MBI MOTYT OOBACHUTH
yaydllleHrue KOTHUTHBHBIX (YHKIIUHM IIOcje IIpueMa KOJUIOUAHOTO 30JI0Ta B

HOPpMaJIbHBIX )IIO,ZI;efI H IIOKMJIBIX )IIO,Il;efI.

OJIeKTpOHHAsg Ilepejadya CHJIBHO KaTaJIU3HUPyeMOH KOJJIOMJHOTO 30J0Ta B
OKHUCJIUTETFHO-BOCCTAHOBUTEIBHBIX peakiuil. 2 Yem MeHblle pa3Mep YacTHI, TEM
Oosiplllee CTHUMYyJIUpYIOIlee Bo3felicTBHe. IlepeHOC 3I€eKTpOHA YYacTBYIOT B
TYyUIeHUX CBOOOJHBIE pafuKanbl, aHTHOKcuAaHTsLIlockonbKy  cBOOOAHBIE
pafiKajsl, KaK CIUTaeTCs, y4acTByIoT B PA 2L u B mporecce cTapeHU, KOJIJIOUILHOTO
30JI0Ta MOTYT OKasaThb CBO€ AaHTHU-CTapeHus u O6oppOsl ¢ PA asddexTs!
IIOTEHIIVPOBAHUSA TYIIEeHNe BIWSHHUE aHTUOKCHUJAHTOB HAa CBOOOJHBIE PaUKABL.
Crabmmn3anusa JIM30COM MOTYT BO3HUKHYTH B _ pe3yybraTe OJIOKMPOBAHUAL
CBOOOJHBIX pPagUKalQB HAa MEMOPAHBI JTU30COMBBICTYIAA B| POIH=KATAIN3aTOPA
peakiuii IepeHoca - IMeKTpoHa = u" "or TopMOxeHHA “lysozymes depes
5JIEKTPOMAarHuTHble Mopmyasanuu. WaHrubuposanue lysozymes MoxxeT OBITH
DOCTUTHYTO IIyTeM OIIpe/ieJIeHHBIX YaCTOT 3JeKTPOMArHUTHOTO uanydeHud. 2 C
TOPMOXXeHHeM lysozymes cTabuamsanuy JIU30COM, %2 cTaOMIM3alUsg JIM30COM OT
KOJUIOMZHOTO 30JI0Ta MOTYT OBITH IIOSTOMY 3a CYeT YCUJIEHHUA M PACIPOCTPAaHEHHUS
VK wnm gpyrux 31€KTPOMarHUTHBIX CUTHAJIOB OT APYTHUX KJIETOK, KOTOpble UMeIn

ObI TOpMO3AIMI BIUAHME Ha lysozymes u crabuiusupyioliee BIUAHYE Ha JU30COM.

Kapauoronuueckoe meiicTBIe 3010Ta HAHOKOJUIOMOB MOKET OBITE CBA3AHO C Oosee
MeJIKHUX JacTull (MeHee 6 HM), KOTOpBIe CIIOCOOHBI IPOHUKATh BHYTPh MUTOXOH P
u Axep KapauoMuouuToB. CasbHUKOB, u Op. , 2 coobmmtu B 2007 romy, 4ro B
OTZIeTPHBIX MHUOIIUTOB JXEJIYJOYKOB KPBIC, TOJIBKO 30JI0TO HaHOKOJUIOUZOB 3-HM B
IyaMeTpe MOXKeT IIPOHUKATh BHYTPH SApa M MUTOXOHJIPUM, TOIAA KaK 4aCTULBI 6
HM MOTYT IlepeceKaTh MeMOpaHy KJIETKHU M KOHIIEeHTPUPOBAThCA B IIUTO30JI€, HO He
B MUTOXOHJIPUSAX U SAZpe JKelyAoYKa MHOUUTOB. DddeKT MasbIX YaCcTHUIl 3010Ta Ha
mutoxoHzpuanbHoi cuHTe3 AT® MoxeT OOGBICHUTHP WX KapAUOTOHHYECKOE

JIeiCcTBUeE.
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B psazme paHHuX myOGiauKamuii, aHTU-KaHIEPOTeHHOe [IeHCTBHUe COJell 30J0Ta He
noctymnaio. JIstouc % nmocrynuposan B 1913 rozmy, 4To mpoTUBOOIYX0JIeBbIH 3 dheKT
cojeil 300Ta OBLIM OOYCJIOBJIEHBI B €CTeCTBEHHBIX YCJIOBUAX (OPMHPOBAHHE
KOJUIOWJTHOTO 30JI0Ta, KOTOPHIH ObLI aKTUBHBIM MHTpenueHTOM. Ero mocrysrar 6501

OCHOBAH Ha CJIeJyIOLIUX Pe3yJIbTaTOB SKCIIEPUMEHTA Ha JIA00OPaTOPHBIX )KUBOTHBIX:

1) 3oJi0TOM COG,Z[I/IHQHHIZ, KOTOpbIE€ HE MOI'YT OBITH HpeO6paBOBaHbI B KOJIJIOMAHOTO
30JI0TA 6 eCMeCmeEEHRblX YCI06UAX OKA3aJIVICh HeB(i)(l)eKTI/IBHBIMI/I B Ka49eCTBe
IIPOTHBOOIIYXOJIEBOTO CPEACTBA.

2) Conn 30JI0Ta, KOTOPhI€ MOI'/ I OBI HEIIPpOIIOPUNOHAJTIPHBIM B €CTECTBEHHBIX
YCIOBHAX (bOpMI/IPOBaHI/Ie KOJIJIOMJHOTO 30JI0Ta BbI3BAJIO HEKPO3, pasMATICHUE U
YMEHBIIEHNE PA3MEPOB OIIYXOJIHN, HO HEKOTOPbIE JKMNBOTHBIE MOrubIu OT
KpOBOTE€YIEHU I, KOTOpPOE JIp101C OTHECTHU K COCYAHUCTBIX HOBPG)K,II;GHI/II./JI COJIn

cebd.

KonnonpHoe 3070TO afMUHUCTpAllUM B pe3yjabTaTe OIYXOJH CMArYeHHEe U
yMeHbIIeHHe B pa3Mepax, 0e3 KpoBoreueHuil. IlapeHTepasbHOe KOJJIOUZHOTO
30JI0Ta AfMUHUCTpaluy, KaK CoOOmaeTcd, WMeIOT IIOAaBIAOmMY |\ oddekT Ha
MBIIIeH JeiiKeMun #u Yycuiadsaer, aboext /methotrexates. 2/ BixpoHuyecKkoro
numooneiikoza (BCLL) saBnsgercas HeusneuuMsIM 3a00€BaHHEM, KOTOpOe
XapaKTepHu3yeTcs allOIITO3 COpoTuBIeHu:A. KorougHoe 30710T0 ¢ pasMepoM YaCTHI],
MeHee 4 HM ycmiuBaioT anonTto3 B kinerkax BCLL ¢ npobupke . 22 AHruoreHes,
o6pa3oBaHUe HOBBIX KPOBEHOCHBIX COCYZIOB, UMeeT BXXHOE 3HaYeHHe [JIA POCTa U
pacIpocTpaHeHUsA OIyXOJH. 30J0TO HAHOKOJJIOMZOB 5 HM CpegHUII pasmep
CHU3BUJICA aHTUOTeHe3 ITyTeM CBA3BIBAHUA C TelapUH-CBA3BIBAIONIUX (HAKTOPOB
pocra. %2

O6e36omuBaronuii 5pdeKT KOMTOUTHOro 30j10Ta y 60abHBIX PA 3 MoxeT OBITH
CBA3aHO C €Tr0 BIMSHUEM Ha ONMHUOUJEePruYecKOH pelenTopoB. Y MBINIeH M KPBIC,
IIO/IBEPraBUIMXCS BO3JEHCTBUIO PAa3TIUYHBIX BPeZHBIX QU3NUECKUX U XUMHUYECKHUX
algesics, KoJIOHZHOE 30JI0TO TOATOTOBIEHHBIX AI0PBeIUIECKUX IIPOIeYypP IIPHBEJIO
K Ooneyronaomum geiictBueM. 10 JlockoxpKy HAMOKCOH — GJIOKMpOBA
o6e3b6osuBatromuM 3¢ deKToM 3070Ta KOLIOUIOB, Bajaj u Vahora x BBIBOZY, 4TO
06e300nBatomKi 3P heKT 3010Ta KOUIOUIOB OBLIO CBA3aHO C ONMMOUePTUYECKOH

MexaHu3Ma. JTO ONMUOUAeprudeckoii a¢pdext He Habmomancs ¢ aurothiolate popma
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30JI0Ta, KOTOpas ABJIAeTCA MOHHAdA, HeMeTa/utndeckue dopmel. Bajaj m Vahora
OTMETUJI, YTO KOJUIOMZHOE 30JI0TO IO-TIpexxHeMy monyaspHsl B Muauu (¢ 1998) u
"BBICOKO IIeHAT 32 €ro TOHU3UPYIOIIMe U OMOJAKUBAIOIUMU CBOICTBaMU."
CoryjacHO 3THM HCCIefOBaTeNAM, alopBefUYeCKHe BpaYd PeKOMEeHZIYIOT
KOJUIOMZHOTO 30JI0Ta B KadeCTBe oOOlIeyKpeIuidmoomero, hepatotonic, cepaedHO
TOHU3HUPYIOIee, YCIOKOUTeIbHOe TOHU3UpYIOIlee, BO30OYyXZaollee CpeCTBo,
IeTOKCUKAIIMOHHYIO, aHTUMH(MEKIMOHHbBIe 1 aHTU-CTapeHNU .

IIpennaraemplii nmporokos mno ounenke KosionaHoe 301010 m cepedpo B
KJIMHUYECKOH MeInLiHe:

HeCMOTp}I Ha TO, KOJLUZIOMAHOE 30JI0TO ABJIAETCA TJIaBHOM TeMOM B 3TOM pa3zeie
PE€KOMeEHAallY, IIpENJIOKEHHBIE [OJIA KOJJIOMAHOTO 30JI0Ta IPHMEHHMBI H K
KOJIJIOUOAHOTO cepe6pa. KOJIJIOI/I,I[HOG MeTaIJIn4YeCKOe 30JI0TO U cepe6po, N PpOKO
HCIIOJIB3YIOTCA B MOJICKYJIHPHOfI 6I/IOJ'[0I‘I/II/I, M WX CBOMCTBa XOpomo H3y4Y€HBbI U
OHY6JII/IKOB3HBI B pe(l)epnpyeMHx KypHaJax. B Ta6JII/II;I,e 2 TIOKa3aHbI pa3InaHbIE
CIIOCOOBI IIOIy4Y€HMsI KOJLIOMAHOTO 30JI0Td B HACTOAINEE BpeMA AOCTYIIHbBI [OJIA
O6IU;€CTB€HHOCTI/I, N OHU II0 CpaBHEHHWIO C HBIHEITHHWUM METOAOM COKpaAllle€HHsd
TPpUXJIOPpHAa COJIH. XoTs CYyIIECTBYIOT pasIMYHbI€ METOABI ITIOJTYYE€HNA KOJIJIONITHOTO
30JI0Ta, CHHJXKEHNE |TPUXJIOPHAA  30JI0TOW,II0L4deTCa UIydllne| IIPpHUTIOTOBJIEHUA
Pa3INYHBIX PA3MEPOB HaCTUII 30/I0Ta=KOJIJIOMAOB € TIPDOTHO3IPY eMbIMHU CBOMCTBaMH.
HI/ITpaT cepe6pa ABJIAETCA TIPEeNIIOYTUTETIBbHBIM HNCXOAHBIM MATE€PHUATIOM IJIS

IIPUTOTOBJIIEHUA cepe6p;1Hof/'I HaHOKOJIJIONA 0B B BPICOKMX KOHIEHTPAIIUAX.

TonpKO KOJUIOMZHOTO 30JI0Ta IOATOTOBJIEHHBIM COKpallleHWe TPUXJIOPHZA COJb
Obl7Ta XOpOIIO HM3yYEeHHBIX M ero CBOMCTBA ONyOJMKOBAHHBIX B pedepupyeMbIX
KypHanax. Hukakux  ZOKasaTenbCTB  IIUTOTOKCHUYHOCTH  METALIMYECKHUX
KOJUIOMTHOT'O 30J10Ta OBLIIO COOOIIEHO B HECKOJIBKUX B IIPOOUPKE U B €CTECTBEHHBIX
ycnoBuax wucciaenoBaHua. Cucrema KiaccumUKaUMM KOJUIOMZHOTO 30JI0Ta HA
OCHOBE pa3MepoB YacTHUI ObLT ompenesneH. Au5, HapuMep, OIUCHIBAET BOJHOI
CyCIleH3Wel KOJUIOMJZHOI 30JI0Ta CO CpPeJHUM pa3MepoM dYacTHUl, 5 HM.
CrabunrmsaTop MCIONB30BaH ompezensdercs mpedukrcom. BSA-Au5 oznauvaer, uTto
OBIYMIl CBIBOPOTOYHBIN aTbOyMHH OBLT HCIIOJIB30BaH B KadecTBe CTAOMIM3aTOpa
IpoTUB (IOKyIAnMU. JTa CHCTeMa MOXKeT OBITh IpUMeHeHa K XapaKTepUCTHUKE
KOJUIOWJHBIE NUCIIEPCUU 30JI0TO ITOATOTOBIEHBI I MEAUIIMHCKOTO IIPUMEHEHUA.

B )KI/I,ZI;KI/Iﬁ IIpemnapar, aHTI/IMI/IKPO6HI)Ie KOHCEPBAHTBI MOTYT OBITh HCIIOJIb30BaHbI
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11 IpefloTBpalleHusA 6akTepuantbHOro u miecenu. Kotonguoe cepe6po 65110 651
U7eaTbHO [JI1 OTUX IleJIei.

BiaropasyMmue mozmckassiBaeT, YTO Te JKe caMble OCHOBHBIE JJab0paTOpHble PabGOTHI-
IO [0 U BO BpeMs peanusaunuu aurothiolates GBITH peanu30BaHBI C KOJIJIOUTHOM
Tepamuy 30J0TAa B KadeCcTBe Mephl IIPeJOCTOPOXHOCTH. HebmarompusaTHsie
peaxiuy, OMUCaHHbIe ¢ UCIoab3oBanueM aurothiolates (TaGauia 4 ) ZOMKHBI OBITH
TIIATEJIPHO IIPOBEPEHBI Yy IAI[MEHTOB, IOJIYYaloUUX KOJUIOMZHOTO 30JI0Ta. JTHU
Mepbl ~ IPeJOCTOPOXXKHOCTM  peann30oBaHa  [JjisI  OLEHKHM  ITOTeHIMAIbHbIX
HeGIAaTOIPUATHBIX PeaKIui Ha KOJUIOMZHOTO 30JI0Ta MOTYT OBITh ITOCTEIIEHHO
yMeHBIIEHO, ¥ B KOHEYHOM HTOT€ yCTPaHHUTh KaK OOlee MHEHUEe CTaHOBUTCS
IOCTYIIHBIM 10  0e30macHOCTM  MeTa/UINYeCKUX  KOJIJIOWJHOTO  30JI0Ta,
noxarorosienHsle welldefined mpomexmyp, XapakrepusyeTcs COOTBETCTBYIOLIMMU
71a6OpaTOPHBIX HCIIBITAHUI, a TaKKe MCIOJIB30BAaThCSI B KOJIMYECTBAX, B TeUEHUE
YeTKO OIIpesieJIeHHOTO AHMala3oHa B TedeHue (pUKCHPOBAHHOTO II€PHOJa BPEMEHHU.
BriosiHe BO3MOXXHO, YTO af/MUHUCTPALHI KOJJIOUJHOTO 30JI0Ta HEOOX0ANMO OyeT
JIUING Ha OIIpeieIeHHbIH IIepHo/, BpeMeHHU JJIsI OCTIDKEHNS TTOTHOM pemuccuu PA.
ABTOp omMCHIBaeT OZWH TAKOW ciaydyail B 370 pykommcy. Hanowactuirer 3osota
MOTYT TaKXXe |HCIIQAB30BaThCA Ha| NOJLOCPOMHOQM* OCHOBE AJ1 HX=OIarOoTBOPHOE
BIMSHYE Ha ICUXUIeCKOE U pmsrueckoe 6rarononydue.

IlenTp wucCcTemoBaHMM KOJUIOMTHBIX 30JIOTBIX OBl JKeJaTeNbHO, IIOMCKA U
pacrpocTpaHeHus wHGoOpManuu 00 OIyOIMKOBAaHHBIX Pe3YJIbTaTOB KIMHUYECKUX
uccinefoBaHui. [lepBhrit IPOEKT 9TOTO IeHTpa OBLIO OBI OIYOIMKOBATH OOIIMPHBII
0030p HMeIOWMXCA [JAHHBIX O IIOJTOTOBKE, XapaKTepUCTHUKA M TeKylee
WCIIOJIB30BAaHKWE  KOJUIOMZHOTO  30J0Ta. BTOpoil  IpoekT  mpezmosaraer
CTaHJAPTHU3AIUIO IO TOTOBKY BOJAHOM AUCIEPCUH KOJUIOUTHOTO 30JI0Ta B JIe4eOHbIX
menax. Tperuit mpoekT OyAeT BKIOYATh B ce0sS M3ydeHHE OMOAOCTYIHOCTH
KOJUIOHUJHOTO 30JI0TA, Pa3IMYHBIX pa3MepOB YaCTUll, uX OOMeH, paclpezeseHUe,
Ouosornyeckue Iepuoz, moxypacmnaza, u ¢pusuonorndeckue dpdexrtsr. YerBeprorit
IpoeKT OyzZeT IpoBepUTh 0e30macHOCTh U 3G(EeKTUBHOCTh IPUMEHEHUT

KOJIZIONAHOTO 30JI0TA B ApMeHI/II/I U APpYyTHUX TIaTOJIOTHIA.

TeKYH[Hf/JI ITPOEKT AJIA Hay‘-IHO—I/ICCJIe,I[OBaTeJIBCKI/Iﬁ IIEHTpP 6YII;eT KOHTPOJIMPOBATH

KIMHUYECKUIN OTBET U IIOTEHIIMAaJIbHBIX IMOOOYHBIX peaKquI Yy JI€KapCTBEHHBIX
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IIpeIapaToB KOJUIOMZHOTO 30JI0Ta U cepebpa. IlamueHTsI MOTyT pasBHBATHCA
KOXKHBIe BBICBINIAHUA, 3yJ U JUapelo, eCIU TPUXJIOPHIA COJIb IIOJTHOCTBIO He
cHmwkaerca. Eciu HavanpHada QopMa 30/I0Ta, MCIOJB3YeMOTO B IIpoliecce
IOATOTOBKYM KOJUIOMJZHOTO 30JI0Ta TPUXJIOpHAA coib, cathionic d¢opme c
AHTUOKCUJAHTHBIMU CBOMCTBAMM U C IIOOOYHBIMH peaKUUAMU Ha KOXY U
KeJTyJJOYHO-KUIIeYHOT0 TpaKTa, IIOJIHOIO BoccTaHOBIeHHA cathionic 3o0s0TO,
nofTBepxkAaloT orcyrcrBue Y®-muk mornomenus npu 290 HM B CylepHAaTaHT
nocie IeHTpudyrupoBaHus, OyfeT HeNpeMeHHBIM TpeOOBaHHEM  MJIA

HCIIOJIB30BaHM S 5TOTO IIpeIldapdaTad B KINHWYEeCKOM MeOgUIINHE.

Yro6sr yOemuTHCS, YTO BCe MOHHOTO cepeOpa ObLI COKpallleH O MeTaUIMYECKOTO
KOJUIOUHOe cepebOpo, cepeOpo MOH-CeNeKTUBHBIX 3JIEKTPOZOB METOAMKA MOXKET
OBITH MCIIOJNB30BaHA [JI1 M3MepPeHUs KOHIEHTPAaluu MOHOB cepeOpa B IIperapare.
Honusle cepebpo MOMKHO OBITH HE3aMETHBIM Ha HMOH-CEJEeKTUBHOTO 3JIEKTPOJA
M3MepeHHUs IJIs TOTO, YTOOBI MCII0JIB30BaTh IIOJBECKHU CepeOpo HAaHOKOJIJIOUAOB B
ne4eOHBIX Ienax. IIpogomKuTeTpPHOCTh KOJUIOMIHOTO 30JI0Ta U cepebpa mpuema
ZIOJDKHBL OBITH IIPOBEPEHBI M UX BIUSHUE HA LIeJIbHOIM KPOBHU, CBIBOPOTKE, MOYE U

ImepruognuvieCcKy OEeHUBATh.

CymecTByeT He ONYOJIMKOBAaHHOIO MCC/IENOBAaHUA II0 OWOZOCTYIIHOCTH U
MeTaboaM3Ma 30JI0ThIe KOJJIOMZABI B  JIIOOBIX OJKMBOTHBIX. EJXWHCTBEHHOE
UCcleloBaHYe, OaIaHC XXUBOTHBIX U YeJIOBeKa, CYOBEKTOB, 3aHUMAIOIIMXCSA YCTHBIM
aurothiolates, xoropsie Oyzyt o6cyxzarsca nosxe. Hillyer u Axs6pexr 12 8 2001
TOZy M3[jaHKUe COOOLINIIO O IIEPBOM MCCIENOBAaHUY BIUAHUA PA3IUYHBIX Pa3MepOB
YaCcTUIl, KOJUIOUZHOTO 30y0Ta Ha 4 HM, 10 HM, 28 HM ¥ 58 HM OT KOHIIeHTparuu
30JI0Ta B Pa3JIMYHbBIX OpraHax MbImei mutbheBoi Bogsl ¢ 200 yacTeil Ha MUJIINOH
KOJIJIOMZHOTO 30710Ta.YacTh JaHHBIX COCTaBiseTcs B Tabauiie 16 . Bo Bcex opranax
M3y4asau, TeM MeHbllIe pasMep YacTUI] 30JI0Ta IIPUBEJIO K BBICOKOHM KOHILIEHTPAIUU B
OpraHax IIpPOaHAJIU3UPOBaHBI. IIOCKOJIBKY 3TH aBTOPHI He BBINOJIHAIOT OayaHC
VICCIeJOBAaHUA Y OTUX MBIIIeH, KOJIMYeCTBO 30JI0Ta, IIOTJIOMAeTC U OUOZOCTYITHOCTD

IIepoOpajIbHO KOJIJIONAHOI'O 30JI0Td HE MOKET OBITH BBIYMCJIEH.

Kak ymomuHanzocek paHee, TOJIBKO MCCIeZIOBAaHIE OCTATKOB Ha 30JI0TO y YesIoBeKa 102
103 yyacTBYIOT YCTHO aKTUBHO# aurothiolate aypanodun (Ridaura) us Smith, Kline u
dpanmysckom sa3pikax. B 6 mr / cyr, B cpegHem Ha 25% mnoriomaercs u 75%
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BBIBOZUTCA C KanoM. JlukBupanusa 25% coxpaHUIU IIOPOBHY MeXZIY IOYKaMU U
SKCKpeluu. B cTalMOHapHOM COCTOSHUM IIOCIe HEeCKOJIbBKUX HeJelb Ha 3TO
coeguHeHUe B 03¢ 6 Mr / CyT, KpOBb CpefiHMe KOHIeHTpauuu 3oiota 0,5 Mr / i
Ilepuon mosypacmaga sroro aurothiolate kosnebiercs or 2-3 Hezenb Iocie
npeKkpaueHus npuema npernapara. OCHOBHBIe CKiIazpl 30s0Ta w3 aurothiolates B
HopsAAKe YOBIBaHMA: KOCTHBIF MO3T, IIeYeHb, KOXKY M KOCTH. DTH 4YeThIpe y4acTKa

Zero cocTasIaioT 85% oT 061ero cosepKaHus 30I0Ta TeJIa.

Y manueHTOB He IIOJNyYaaM 30JI0Thle U CcepeOpsAHBbIe ITOATOTOBKM MeJUIIMHCKOTO
Ha3Ha4YeHU, 110 OlleHKaM, oblee cozep)kaHue Tea 30y0Ta cocrasitet 9,8 mr u 0,8
Mr cepebpa. 1% Becero xpoBu B nureparype kosnebanacsk ot 0,37 mo 120 Mxr cepebpa
u cpeguuM 3HaveHreM 0,21 gacteit Ha MmusTuapz Ha 30510T10. [1o Ilepestu u Piolatto,
104 preTaIIMYECKUX 30I0TO BBIIE/IAETCA IIPEUMYIECTBEHHO Yepe3 II0OYKH, B TO BpeMs

kak 90% momnazaHuy MeTaJINYeCKOro cepeOpa BEIBOSUTCA depe3 (peKaTuu.

ILrazmenHnslie ypoBHH 30s0Ta u3Mmepserca ICP-MS (BioTrace Lab, Coxr-Jleiik-Curu,
mrat [OTta) B mectu 3mopoBeIx miofedi "mokasaHsl aBTOpoM U 0e3 KaKux-Iubo
ZOKa3aTebCTB 30710Ta pueMa B cTOpOHe OF, €Il W He 3YOHOM IIPOTES C 30JI0TOM.
Yposuu 6sm Hroke 1 mMxr (1 mxn/ 1).Menonrssys  HeHTpoHHO-aKEMBAIIOHHOTIO
aHa/IN3a, 30JI0TO YPOBHE OBLIIO M3MEPUTH BO BCEX LIECTH CYOBEKTOB, HAUMHASA OT
0.10-0.72 Mxr, OoCIe BRIYUTAHUSA CpPeHero 3HauYeHUs 5 BOJHBIX 3aTOTOBOK CpesHee
+ SD 0,28 + 0,066 mxr. CpeznHee + cTaHJapTHOE OTKJIOHEHME CHBIBOPOTOYHOM 30JI0Ta

¢ mompaBKoi#t Ha 3aroToBku cocrasuia 0,53 + 0,31 mxkr.

30710TO GBUIM U3MEPEHBI YPOBHU B CHIBOPOTKE U I[€TbHOM KPOBU B OZHOM MY>KCKOMH
npenmetr mociae mpuema 30 mMr kxosutoupHOro 3oiota (Aurasol ® ) B xuAKOi
cycrensuu. 3HaueHus, noixyderaHsle ICP-MS B cepuitHbIx 06pa3noB 0TOOpaKaloTCsa
B Tabsuiie 17 . ITuk cbIBOpPOTKE KPOBH 30J10Ta OBLIA JOCTUTHYTA B TeYeHUE 5 MUHYT
postingestion u cran o6HapyxuTh Ha 30 MunyT. C IPYroil CTOPOHSBI, LIeJIbIil KPOBU
nocrtur 30 MHUHYT, U CTajZo0 He OOHApYXMBAeTCsI B BOCEMb YacOB IIOC/Ie IpHeMa
Ipenapara. JTO CBUIETEIBCTBYET O OBICTPOM 0OPMIIEHHHU KOJUIOUTHOIO 30JI0Ta U3
neprudepuueckoro KpoBoobpaiieHus, B TO BpeMs Kak aurothiolates mmerorT oueHb
IOJITuil mepuog noxypacnaza 6oiaee 90% KpoBu 30I0TO CBA3aHBI C AIBOYMHUHOM. 18
ZoJIel 30JI0Ta THOJIAT, CBA3aHHBIE C IPUTPOIUTAMYU HE HAXOILUTCSA BHYTPU KJIETKH,

HO CBSI3aH C MeMOpaHsI dpuTpoinura. 10


http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#104
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#104
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#104
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#104
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#104
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#104
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#104
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#104
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#17
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#17
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#17
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#103
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#103
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#103
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#103
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#105
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#105
http://www.optimox.com/pics/Aurasol/nanoSilver/SilverGoldPlat.htm#105

WccnepoBanus, IpoBeZeHHbIle HAa KIyOOYKOBOM (MIIBTPALlMM MajbIX PacTBOPOB,
BOJBI X1 MAaKpPOMOJIEKYJI IIPe/ICKa3bIBaeT JBe IOPBI CUCTeMBI. bosblioe KOJIHMIecTBO
MeJIKUX IIOp cpefHuit suameTp 10 HM, a TakKe OrpaHUYeHHOe KOJIMYeCTBO KPYITHBIX
nop muamerpoMm 50 HM, 1% Mmenkme mOpsI 00JIafAIOT OTPUIATENTBHBIM 3aPAZOM,
KOTOpasg TeOpeTHYeCKM JO/DKHA OTTAJIKUBATh OTPUIATEIBHO 3apsKeHHbIe
MoJIeKyIbl. TeM He MeHee, HCCIeJOBAaHUA HAa OTPHUIATEIBHO 3apXKeHHBIX MasbIX
MOJIEKYJI TIOKasaJll MHUHUMaJbHOE BIUSHUE 3apsSKeHHBIX MOJEKYJ Ha CKOpPOCTb
KJIy060uKkoBo# urbrpanuu. 1 Takum 06pa3oM, MOYEYHBIH KIUPEHC KOJIOUITHBIX
YaCTHIL 30JI0Ta 00IajaeT OTPULIATEIBHBIH 3apaz quaMmeTpoM 10 HM 1 MeHee JODKHBI
O5ITH OYeHb 3 (PEKTUBHBIM. DTO MOXKET 0OBACHUTH OBICTpOe 0QOpMIIEHHE 30JI0THIX
HAaHOKOJUIOMJIOB B MY>XCKOM H3y4daeMoMy IpeamMeTy.Cieys 3TOM JIOTHKe, MOYeBOTr0
KOHIIEHTPAIlUs 30JI0Ta MOXKeT OBITh IIOJIE3HBIM B OIleHKe OHOJOCTyIIHOCTb
IOTAJaHUM HAHOKOJIJIOMZAOB 3070Ta. KulledHoro mnorsiomeHusa KOJJIOUTHOTO
30JI0Ta CIIOCOOCTBYET MeIKre JacTHUIlbL. 10 Eciy 30710TO KOJUIOMABI TapeHTePaIbHO,
a IpU IIONAJJAHUY B OPTaHU3M, IIOUEYHBIH KIUPEHC KPYIIHBIX YacTul, Oyzer o4eHb
HU3KUM, B pe3yJbTaTe Oojiee IINTEIBHOTO IePHOo/a MOIypaciasa B KPOBU.

ToxcuuynocTH/ 80m07a /aurgthiolates ObII0 weITHEaHO PpaHee B OT0ill PYKOIIHCH.
Knunnueckux mo60uHBIX 59 PeKTOBFKOTOPBIE 0TOOpaxaoTés B radauie 4 . Panee
MBI OOCYZWUIU Psf MyOIuMKanuil o TOKCHYHOCTH aurothiolates Ha KieTouyHOM HU
MOJIEKYJITIPHOM YPOBHAX, 2 , GOJBIIMHCTBO K3 KOTOPHBIX, BEPOATHO, CBI3AHO C
30JI0TOM TPUXJIOpHUA dbopmupyroTcs HIPIDKU3HEHHO myTeM
nucnponopuuonuposanud. C  Apyrod CTOpPOHBI, HET HHMKAaKUX IIPU3HAKOB
TOKCUYHOCTH KOJUIOUJHOTO MeTa//INYeCKOTO 30JI0Ta Ha KIWHUYECKHX, 3
THCTOJIOTUYECKUX KJIETOYHOM U MOJEKYJIAPHOM YyPOBHAX. 22ZQ4eBUIHO, YTO
KOJIJIOUZHbIE META/UIMYECKOTO 30JI0Ta B HU3KOM JAValia30He HAaHOMETPOB SBJISIETCS
6esomacHoil u 3GQeKTUBHON aTbTEPHATHUBON TOKCUYHBIM aurothiolates B
ympaBieHuu PA.

Ecnmu wmcxomuerit mMaTtepman Ijf IOATOTOBKM 30JI0TO HAHOKOJJIOWZOB SBIISETCS
aypUueCcKOro XJIOpHJ, HEOOXOAMMO II03a00TUTHCA, YTOOBI BCe MOHHOIO 30JI0Ta
OblTa CHIDKEHA [0 METa/UIMYEeCKOro KOJUIOMJHOTO 30JI0Ta JJI TOTO, YTOOBI
n30eXaTh MOOOYHBIX 3(PPEeKTOB MOHHOTO 30JI0Ta B TOATOTOBKe. MloHHOTO cepebpa
CBSI3aHO C CepoBaTO-roay0oil IBeTa BHeNIHeHl OOOJOYKM, IJIABHBIM 00pasoM,

OTKPBIThIE€ YYdCTKH KOXKH. OTO Ha3bIBAETCS argiria, 108 31 oHa HUKOTI'Ia He ObLIa
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TOKYMEHTHpOBaHa B CyOBeKTax IJIoTafg cepeOpo HAHOKOJJIOUZOB TakKke
XapaKTepu3yeTcs B TepMHHAX pasMepoB YaCTUI, X OTCYTCTBHE HMOHOB cepeOpa B
IOMAZaHUY IIpemapara. 10 JKe u3MeHeHMe IIBeTa KOXMU OBLI OIHCAaH C
VICIIOJIb30BaHEM MOHHOTO 30JI0Ta B JleueHUH TyOepKye3a u PA. DTor mo6ouHbIi
3¢ deKT HaspIBaeTCA MMAaTOJOTMYecKas MUTMeHTalusd TKaHell IpU JIeYeHUH COIIMU
30710Ta,!%® 1 HUKOTa He GBLIO 3apPerUCTPUPOBAHO C UCIOIb30BaHUEM KOJLIOUAHOTIO

METAIJIMYECKOTI'O 30JI0TAa.

B o0630pe Ha TOKCHKOJOTHMYECKWE aCIeKThl aKTyaJabHBIX (apMaleBTHIeCKOH
cepe6pa, mo Hollinger, 10 Bce MOHHBIX IIpenapaToB cepebpa oToOpakaeTcs
TOKCUYHOCTH. EJWHCTBeHHas MeTajIM4ecKas KOJUIOMZHOTO cepe6Gpa ObLia
IIpoTeCcTUpOBaHa Oe3 abOpPaTOPHBIX TOKCHUYeCKHi dddeKT, XOoTa o6razaer
6aKTepUOCTaTUYEeCKUM  COOCTBEHHOCTH. Y  BOCIPUMMYMBBIX  MBIIIEH,

HHAYIWPOBAHHOTO MOHHOTO cepe6pa AHTUAOEPHBIX aHTHUTEJI IIPON3BOACTBA. 11

B wuccrmemoBaHUSX, TPOBENEHHBIX 8 €CMECMBEHHbIX YCN08UAX Ha OepeMeHHBIX
KpbICaX, 30JI0Tble KOJIOUABI yacTuusl pasmepom 4 uM, 5'HM, 30 M u 200 HM He
IIPOHUKAIOT \Uepes IJIafeHTy B CKOIbKO-HUOy b 3HAUNTENBHOU CTEIEHU B JTI000M
HaIlpaBJIeHUH, TO €CTh OT MaTepH KJIUIOY s OTJINOa K MaTepH 1213 Ecau stu
pe3yJIbTaThl MOTYT OBITH DKCTPAIlOJMPOBAHBI HAa 4YeOBeKa B KaueCTBe CYOBEKTa,
KOJUIOUHOE 30JI0TO IIpHeMa BO BpeMs OepeMEHHOCTH He CieZyeT OXXHZATS,

IIpuBEAEeT K 6JIaI‘0TBOpHOG BIIMAHNWE 30JI0Td HAHOKOJIJIOM0B B IIOTOMCTBeE.

TakuM o06pa3oM, Ba)XHO IIPOBECTH YeTKOe pa3Iuyuhe MeXAy HOHHOH u
MeTaJuIn4eckoir (opMeI U3 3070Ta U cepebpa. MloHHOI dopMsI 30510Ta U cepebpa
TOKCUYHOCTH JTUCILIeH KaK @ ecmecmeenHblx yciosusx u 6 npoobupke . C mpyroi
CTOPOHBI, METAIINYEeCKUX KOJUIOMZHBIX (OPM STHX MeTa/UIOB Ype3BBIYANHO
6eszomacusl. CymecTByeT ybeAuTenbHbIe JOKA3aTeNbCTBA, IIPe/ICTaBIEHHbIE 37eCh,
YTOOBI IIPEAIIONIOXKUTH, YTO BepxHuil mpegen 10 HM B guamerpe KOJJIOUZHOTO
30JI0Ta ¥ cepebpa, HEOOXOAUMBIX /Jai (GU3MOJOTUYECKUX M KIMHUYECKHUX
sddexToB. [lanpHeimne wuCCIefOBAaHUA C STHUMHU 30JIOTBIMH U CepeOpIHBIMU

HaHOKOJIJION OB KaXXe€TCsI OY€HbD IIE€PCIIEKTHBHBIM.
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