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ALBIOBAHTHbIE CBOWCTBA HAHOYACTHL, CEPEBPA
HA MPUMEPE KAMCYJIbHOrO AHTUrEHA HYYMHOI'O
MWKPOBA

Kupees MLH,, I'ycesa H.IL, Ilonyuuna T.A.,
Epasnos A.JL, Byropkosa C.A,, Illapanosa H.A,,
Tapanenro T.M.

Poccuiickuii HayuHo- uccredosamenvckuil RPOMUGOHYMHbLIL
uncmumym «Mukpo6», e. Capamos, Poccus

Kak wu3BecTHO, KarcynbHbIi aHTHMTeH @1 sgBisercs
OCHOBHBIM UMMYHOT€HOM BO30OYAMUTEST YyMbl U KOMITOHEH-
TOM XUMWYECKON YYMHOM BaKLIMHBI U ITO3TOMY M3y4YeHUE
Pa3IMIHBIX CIIOCOOOB MOBBIIIEHNS €T0 UMMYHOTEHHOCTH aK-
TyaJIbHO M MEePCIIEKTUBHO.

[enbio HACTOSIIIElH PAOOTBI SIBUJIOCH M3yYeHUE BIUSTHUS Ha-
HoyvacTull KosumonaHoro cepedpa (KC) Ha MMyHOOMOJIOTMYE-
CKUe cBoiicTBa aHTUTeHa P 1 YyMHOTO MUKPOOa 1 BO3MOKHOCTH
HCITOJIb30BaHMSI €T0 B Ka4eCTBE albIOBaHTA U CTUMYJISIIIUU
aHTuTeI000pa3zoBaHus. OLIEHKY U3MEeHEHUH (DYHKIIMOHAIbHO-
IO COCTOSIHUSI KJIETOK MIMMYHHOI CUCTEMbI MPOBOAUIIU MATOIM-
CTOJIOTMYECKUM U IUTO(DITYOPUMETPUUECKUM METOIAMU.

Marepuansi 4 MeToabl. B KauecTBe aHTUTEHA B 9KCITEPU-
MEHTE MCIIOIb30BaJIU 1 KaTICY/IbHbIN aHTUTeH P BaKIIMHHOTO
mramMma Yersinia pestis EV muaun HUU BT (IocymapcTBeHHasT
koJutekuus naroreHHbix 6aktepuit PocHUITYU «Mukpo6»),
BBIICJIEHHOTO U3 LIeHTpU(dyrata OyJIbOHHOI KYJIBTYPbl METO-
JIOM OJIHO3TANHOU rejib-xpomaTtorpaduu Ha AcA-22 B COOT-
BeTCTBUM ¢ «MHCTpyKIIMei 1o M3roTOBJIEHUIO U KOHTPOJIO
KarcyJIbHOro aHTureHa @1 9yMHOTO OYUIIEHHOTO, CYXOTO».
Ipemnapar @1 (cep. 44) npencrasiisiyi OO0 YMCTHIN GEJIOK,
TOMOTEHHBIH 1o maHHBIM BO2XKX 1 umMmyHomuddysun.

Jns nzyyenust BosaeiictBust KC kak agbioBaHTa UCOJIb-
30BaJIM TPYIIITBI OECITOPOAHBIX OEbIX MBbIIIeil, 1Mo 24 ocobu
BTpyIIe (KOHTPOJbHBIC: MHTAKTHBIC U MHBEIIMPOBAaHHBIE CTE-
puibHbIM busuosornyeckuM 0,14 M pacrBopom NaCl (DP);
WUMMYHHU3UpoBaHHbBIe: aHTUreHOM D1, 30meM KC, KoHBIO-
ratoM @1 + KC). Mpllieit UMMYHU3UPOBAI OTHOKPATHO,
BBOJIS MOAKOXHO 110 (0,2 MJI KaXXI0To Tperapara, 3a00p Kpo-
BU npoBoausu Ha 1, 3, 7, 14, 21,31 u 45 cyrku. KpoBb co-
Oupasii B CTepUJIbHBIE IPOOUPKU TSI MTOJTYIeHUS CHIBOPOTKHU
¥ B TIpPOOUPKU, 00paboTaHHbIe TeTTApUHOM, ISl TIPOBEICHMS
HUTOGMIYOPUMETPUIYECKUX UCCIICAOBAHUIA.

B Te e CpoKM IS TMCTOJIOTMYECKOTO MCCIICHOBAHUS
3a0Upaid MaTepvasl U3 TaxOBbIX M 3a0pIOIIMHHBIX JIUM-
GOy3N0B, cele3eHKU, MEeUYeHH, MOYeK, KUIIEYHUKA, JIETKUX
u ceprua. O6pa3ubl nomeinanu B 10% BOIHBIN HENTpaIbHBIN
pacTBop opMaliHa, TaIbHEHIITYI0 NX 00pabOTKY MTPOBOIUIN
1o obuienpuHsToii cxeme. [losyroHkue napaduHOBbIE CPE3bl
OKpalllMBaJIu pacTBOPaMU TeMaTOKCUJIMHA U 203MHA.

JuHaMuKy 00pa3oBaHUs CrieU(PUICCKIX aHTUTEI B MbI-
IIUHBIX CHIBOPOTKAX OMpPEe/siu TBepAoGha3HbIM UMMYHO-

depmeHTHBIM aHanu3oM (TUDA) ¢ ncnonb3oBaHUEeM aHTH-
BHUIOBOTO TIEPOKCHIA3HOTO KOHBIOTATA.

O (yHKUMOHAJIBHOM COCTOSIHUM KJIETOK UMMYHHOM CU-
CTEMBI B IEJbHON KPOBU CYIWJIU C TTOMOIIBIO UMITYJIbCHOM
IIUTOMETPUN B TIOTOKE Ha IIPOTOYHOM ITUTO(IyopuMeTpe
tina ICP 22 ®UBE (DPT), uaMmepsist ”HTEHCUBHOCTh (JIyo-
pEeCLeHUMU KaXOOW U3 HaXOISIIUXCSI B CYCIIEH3UM KJIETOK,
OKpAIlIeHHbIX aKPUAMHOBBIM OPaHXKEBBIM.

PesyabraTel. PesynbraThl McciienoBaHMI MOKa3alaMd, YTO
aHTWUTEH KOHBIOTMPOBAHHBIM C 30JIeM cepebpa, ISl OesIbIxX
MBIIIIeil 00JIaaeT BBICOKONM WMMMYHOT€HHOM aKTHBHOCTBIO.
CrenmdnyecKrie aHTUTEIA B CBIBOPOTKAX HAYaJIN OTIPEACISITh-
cs yKe Ha 7 CyTKU, TIpr4YeM TTPY UMMYHU3aly ogHo P 1 TuTp
AT HapacTaJ OCTeTIeHHO, JIOCTUTast MaKcuMyMma Ha 14-e cyr-
KU, C TIbHEHUIIIMM BbIXOJOM Ha 60Jiee HU3KUI CTallMOHAPHBII
ypoBeHb. BBeneHune Mbinam KoHblorata @1 + KC BwI3Bajio
pe3kuii mogbeM odpazoBaHust AT Ha 7-e CyTKM, KOTOPBIi1 OCTa-
BaJIcsl Ha BLICOKOM YpOBHE 10 KOHLIA HaOmoaeHus. B rpymre
KOHTPOJIbHBIX KUBOTHBIX U MPU MMMYHHU3ALIMU MBIILIEH CBO-
OOIHBLIM 30JIeM cepedpa MMMYHOJIOTMUECKOR IepecTpOoiKu
He 0OHapyXEHO.

IIpy MaTOrMCTOIOTMYECKOM HCCAENOBaHMU MaTepHayia
OT J1a0OPaTOPHBIX KUBOTHBIX I'PyObIX M3MEHEHU BO BHY-
TPEHHUX OpPTaHaX M B MECTE BBEICHUS TIperapara, CBUICTE b-
CTBYIOIIMX O PE3KOM TOKCUYECKOM JECTBUU, HE OOHapyXe-
HO. B medyeHW ¥ MoYkax perucTpUpoOBaIM HE3HAUYUTEIbHOE
TTOJTHOKPOBHE COCYIIOB U yMepeHHOe (hyHKIIMOHATbHOE Ha-
MpsDKeHUe MapeHXMMAaTO3HbIX 3JIEeMEHTOB.

B pesynbrate uccienoBaHUil UMMYHOJOTMYECKOM Tepe-
CTPOKM B OpraHu3Me JabopaTOPHBIX KMBOTHBIX YCTaHOB-
JIEHO, YTO HAHOYACTHUIIBI cepedpa, KOHbIornpoBaHHbie ¢ D1
YYMHOTO MUKpPOOa, 00J1afaloT BhIpAXKEHHBIM UMMYHOT€HHBIM
neiictBueM. OHU CITOCOOHBI BBI3BIBATh AKTHBALIMIO TEHE-
TUYECKOTO aIllapara KJIeTOK MMMYHHOM cucTeMbl (TT0 JaH-
HBIM TIPOTOYHOU IUTOMIYyOPUMETPUM), COMYTCTBYIOIIYIO
BBIPAOOTKE CITEMMUIECKUX aHTUTEeN. PacTBOpBI KOHBIO-
ratoB KC ¢ aHTUreHOM CTaOWJIbHBI, He BBI3BIBAIOT OOILIMX
M MECTHBIX PeaKI1ii, 5KOHOMUYHBI, yIOOHBI B TIPUMEHEHUM,
YTO JaeT BO3MOXKHOCTb UX 3((MEKTUBHOTO MCIOJb30BaHMS
B IMMYHOJIOTMYECKOI MPaKTUKE B KaUeCTBE alblIOBAHTOB.

MCNOJIb30BAHWUE HAHOMATEPUAJIOB
ang UMMOBUINSALIUU TMAPOJTUTUYECKUX
®EPMEHTOB

Hosurosa C.A,, I'nazosa H.B., Makoronos A.M.

Cankm-Ilemepbypeckas xumuxo-gapmayesmuueckas
axkademust, Cankm-Ilemep6ype, Poccus

IMpousBoncTBO hepMEHTHBIX MPENapaToB SIBISIETCS Of-
HUM U3 TIEPCTIEKTUBHBIX HATIPaBJIeHU I COBPEMEHHOI OMOTeX-
Hojtornu. MepMeHTHBIe MpenapaThl IMUPOKO MCIIOTb3YIOTCS
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B MemuInHe, KocMmeronornu u ap. [uaponmurtmyeckue dep-
MEHTbl UMEIOT DSl OCOOEHHOCTEN, BBITOAHO OTIMYAIOLINX
WX OT IPYTUX BUIOB CBHIPBS: BBICOKAsT 3(MEKTUBHOCTh B MU~
KPOKOJIMYECTBAX, BBICOKAsI CIENU(PUIHOCTh, OBICTPOE M0-
CTUXEHME KeJaeMOro pe3ysbTaTa, BO3MOXHOCTb CO3IaHMS
Ha MX OCHOBE MPOIYKTa C 3aIaHHBIMU cBolicTBaMU. OIHAKO,
pacimpeHrie HOMEHKJIATyphl HOBBIX JIEKAPCTBEHHBIX (hopMm,
BKJIIOYAOUIMX (DEPMEHTEHI, 3aTPYJHEHO BBUIY UX BBICOKOM
JTAaOMJIBHOCTH, a TakKe WHAKTUBAIlMU (EepPMEHTOB 3a CYET
B3aUMOJENCTBUSI C KOMITOHEHTAMM JIEKAPCTBEHHBIX (hopMm.
Bce aT0 He MO3BOJISIET BBIAEPXKUBATD CPOK XpAHEHUSI JieKap-
CTBeHHOU hopMbl, TpebyeMbiil B Dapmakoriee PO (2-3 roma).
CoBpeMeHHBIe TOCTIKEHUSI HAHOTEXHOJIOTUY TI03BOJISIET UC-
M0JIb30BaTh TAKME HAHOMATEPUAJbl, KOTOPbIE MOTYT HE TOJIb-
KO YCTpaHUTh HEraTMBHOE BO3IEHCTBUE COIYTCTBYIOIINX
KOMIIOHEHTOB, HO U CTa0WJIN3UPOBATh caMu (hepMEHTHI.

Ienbio naHHO# paGOTHI SABISLIOCH M3yYeHME CTAOUIbHOCTH
(epMeHTOB B HOBBIX JICKAPTBEHHBIX (DOpMax, BKITIOUAIOIITNX
HAHOHOCHUTEIH.

B kauecTBe HaHOMATEPUAJIOB ObIIM BHIOPAHBI JIUIIOCO-
MbI Y TJIMKOCOMBI ITPOU3BOJICTBA (UPMBI «Simrise». B pabdote
OBITM MCTIOJb30BaHbI MaHKpeaTHuecKre GepMeHThI, TIPOn3-
BoauMbie OO0 «CamcoH-Men» (XUMOIICMH, pUOOHYKJIeasa,
JIe30KCUPpUOOHYKIIeasa).

Mertoap! uccienosanus. OnpeneneHe akTUBHOCTY ¥ KOH-
HeHTpauy ¢pepMeHTOB rpoBoauau coraacHo ®C. s omnpe-
JeJIEHUsI aKTUBHOCTU (DEPMEHTOB B TOTOBOIA JIEKapCTBEHHOM
dopme ObLT pazpaboTaH MOAU(PULIMPOBAHHBIA METO/.

Ha nepBom atarne viccnenoBany BIUSIHUE PA3TMYHBIX KOM-
TIOHEHTOB JIEKapCTBEHHOI (hOpPMBI 1 HAHOHOCUTENIEI Ha aK-
TUBHOCTb (pepMeHTOB. [Ipu 3TOM OBUIO MOKA3aHO, YTO CAMU
HAHOHOCUTENIN He UHAKTUBUPYIOT epMEHTHI, 2 KOMITOHEHTHI
cpelbl MOTYT 3HAUMTENbHO CHUXKAaTh MX aKTUBHOCTb. MeTo-
IIOM KUHETUKYU nuddy3un yepe3 mopucTbie MeMOpaHbI ObLIa
paccuuTaHa CTeTieHb CBSA3bIBAHUST (PEPMEHTOB C HAHOOOBEK-
TaMU, MOA00pPaHbl ONTUMAJIbHbIE COOTHOILEHMSI AJIST KaXa0-
ro ¢epMeHTa. [locse yero Obl1a MccaenoBaHa CTaAOMIBHOCTD
¢depMeHTOB B TOTOBOU JiekapTBeHHOU (opme. [lokazaHo,
HECMOTpsI Ha TO YTO IPU CO3JaHUM TOTOBOM JIEKapCTBEHHOM
dopMBI, BKITIOYAtOIell HAHOHOCUTETh, MOXeT HabJiomaTcst
HEKOTOpasi MoTepsi aKTUBHOCTU BBEEHHOTO (hepMeHTa, Of-
HaKo B TeUEHME Bcero cpoka HabmoaeHus (1,5 roma) akTus-
HOCTb OCTaBajach HEM3MEHHOI.

Takum 00pa3oM, pe3ynsTaThl pabOThl TOKA3bIBAIOT HECO-
MHEHHYIO TIepCIeKTUBHOCTb UCIOJIb30BaHUSI HAaHOMaTepua-
JIOB B UICCJIEyeMbIX HAaMU Pa3JIMIHBIX JIEKAPCTBEHHBIX (hop-
Max (cBeuu, caiadeTKu, TeJid, Ma3n).

HAHOPA3MEPHbIE YIJIEPOAHbIE YACTULIbI
B UMMYHOAHAJIMTUKE CTPENTOKOKKOB rPYMMbl A
W AHTUTEN KHUM

Paes M.B.

Hnemumym sxon0euu u eenemuru MUKpoopeanuzmos YpO
PAH, e. Ilepmb, Poccus

Crpentokokku rpynnbl A (CTA) oTHocsiTcs K Haubosiee
YacThIM BO3OYIUTENSIM, BbI3bIBAIOLIUM IIIMPOKUM CIIEKTp 3a-
00JIeBaHUI, TAKMX KaK CTPENTOKOKKOBbIE MH(MEKIIMU JbIXa-
TeJIbHbIX ITyTe, TOH3UJUIUThI, (PAPUHTUTHI, UX OCTOXKHEHUS —
1IelHbIe TUMMaTEHUTBI, TEPUTOH3WIISIPHBIE U 3aIJIOTOYHbIE
abcuecchl, CHHYCUTbl, MACTOUAUTBI, THEBMOHUU U T.1I.

Mo cux Top MogaRIsIIoIIee YMCIIO Bpadeil Ha3HAYarOT aHTH-
OMOTHUKOTEPAITUIO 0 MOJydeHUsI Pe3yJbraToB J1JabopaTOPHOTrO
aHaJM3a, T.e. OCHOBBIBAsICh TOJIBKO Ha Pe3yJIbTaTaXx OCMOTpa. DTo
SIBJIIETCST BEIHYKICHHBIM PEIIIEHUEM, TaK KaK ONpeessieTCsl OT-
CYTCTBUEM B TTOBCEIHEBHOW IUArHOCTUYECKOW IIPAKTUKE MO-
OWJIBHBIX CHCTEM YMPOILIEHHOW JMArHOCTMKU CTPENTOKOKKOB
rpynnsl A. BMecTe ¢ TeM Bce vaille MOSIBISIIOTCS CTy4ard MOJTHUE-
HOCHOTO (10 48 4acoB) MpoTeKaHUsI OOJIE3HU C JIETATBHBIM HC-
XOIIOM OT CMHIPOMa TOKCUYECKOTO I110Ka MPpY MH(UIIMPOBAHUNA
CTA. Bce 310 3acTaBIsieT cepbe3HO OLICHUTh HEOOXOIUMOCTh CO3-
JTAHUS SKCIPECC-IMarHOCTUKYMOB, KOTOPBIE MOTYT OBITh paBHO-
3HAYHO MPUMEHEHBI KaK HETIOCPEICTBEHHO B KAOMHETE Bpaya «on
situ testing», Tak U IIpY MPOBEACHUN NPEIBAPUTEIBHOIO aHaIu3a
y [OCTeJI OOJILHOTO WJIM caMUM OOJTbHBIM «in home testing».

CKOHCTpYMpPOBaHBI MOMAEIN aAHATUTUYECKUX CHUCTEM
IIJIST OTIpeie/ICHUSI CTPENTOKOKKOB rpynibl A (CI'A) u aHTUTE
K HUM. Pa3paboTaHHble TMarHOCTMKYMbl HE 3aBUCHUT OT arl-
rmapatHoro obecriedeHuss. OCHOBOM IUISI peayiu3aliuy Tpes-
CTaBJISIEMOM pa3pabOTKU SIBISIETCSI OPUTUHAIBHBIN KOHBIO-
rat (IMarHOCTUYECKUI peareHT), CUHTE3UPYeMblii Ha OCHO-
BE& KOBAJICHTHOTO CBSI3BIBAHUS TTOJUKIOHAJIBHBIX aHTUTEN
K CTPENITOKOKKAM TPYITIBI A ¢ HAHOpa3MEPHBIMU YaCTULIAMU
KoJIJIouaHOTO yriepona. biaromapsi BeICOKOI omnTHYecKOi
TJIOTHOCTH TaKHUX KOH'BIOTAaTOB B BUIMMOI 001aCTU CBETOBOTO
CITeKTpa, BO3MOXHO HEMOCPEICTBEHHOE BU3YaJIbHOE OTIpeIe-
neane CIA B uccinemyemoM ob6pasiie. Peakumst mposiBiser-
csl B BUAE YEPHBIX ISITEH (IOTOB) Ha paboyeil MMOBEPXHOCTU
TBepaoit daszel. CricTeMa MOXET ObITh apaHXXMpPOBaHa B BUJIE
TIPSIMOTO OTIpeieNieHNsI, TMOO B BapuaHTe COHABUY-aHAIN3A.

B koHcTpyuMpoBaHME CHCTEM HEWHCTPYMEHTAJIbLHOTO
onpeneaeHust aHTuTea K CIA UCIob30Bad KOHBIOTAT yriie-
poaHbIX HaHOYacTULL ¢ G OEIKOM.

006 3(pheKTUBHOCTHU pa3pabOTaHHBIX TECT-CUCTEM MOKHO
CYIUTh TI0 MX TpHBJEKATeJbHBIM aHATUTUYCCKUM XapakTe-
puctukam. YysctBuTenbHocTh aetekuuu CIA 1o ompene-
JIEHUIO TPYMIOCIenGUIecKoro Tojmcaxapraa CoCcTaBWIa
30-40 Hr/mu, o aHaIM3y KJIeTOYyHoro jm3ara — 10* ki/Mi.
Antutena K CIA omnpeaensiim ¢ 4yBCTBUTEIbHOCTHIO
0,38 Hr/m.

Takue cucTeMbl aHaaM3a MOTYT CTaThb 3(P(EKTUBHBIM MH-
CTPYMEHTOM [UTSI aMOyJIaTOPHOTO, TOCTIMTATbHOTO U TOTOCTI-
TaJIBHOTO TECTHPOBAHMSI, BKIIIOYAS] SKCTPEMaJIbHBIC KIIMHUYE-
CKHE Y SMUIEMUYECKHE CUTYALIMH, a TAKKE IPUMEHSTHCS B pa3-
JIMYHBIX HAOOpaX ISl AOMAILLHEM 1 MOJIEBOI AMAarHOCTUKMU.

IpencrasieHHble B Halleil paboTe MOAETN aHATUTHYE-
ckux cucteM omnpeaeeHnss CIA B o0IIMx yepTax XapaKTepy-
3YIOT YPOBEHb TOTOBHOCTH K peajbHOMY IPOM3BOJICTBY TECT-
CHUCTEM, OCHOBaHHBIX Ha MPUMEHEHUU B KaUeCTBE NETEKTH-
PYIOIIUX peareHTOB KOHBIOTaTOB YTJIEPOIHBIX HAHOYACTHII.

UMMYHOTEHHOCTb U CTABUJIbHOCTb
WHTPAHASAJIbHOW BAKLMHbI MPOTUB NPUMMA
HA OCHOBE HAHO3MYJIbCUU-AQBIOBAHTA

Yenypuos A, Tarek Hamouda, Nicholas Mank,
Jessica Knowlton, Tatiana

Chepurnova, Andrzej Myc, Joyce Sutcliffe
and James R. Baker, Jr.

HUHU xkaunuueckoi ummynonoeuu CO PAMH,
2. Hosocubupck, Poccus
University of Michigan, Michigan, USA

BBogHo-MacisiHast 3MyJIbCUsS ¢ MULIE/UIAMH HaHOpas-
Mepa, pa3paboTaHHasg B WHCTUTYTe HaHOOMOTEXHOJIOTHU
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MuunTraHCKOTO YHMBEPCUTETA UCCIEI0BAaHA B KAUeCTBE alb-
I0OBaHTa JJI1 MUHTPaHa3IbHON UMMYHM3alIMU MPOTUB BUpYyca
rpuniia. B KayecTBe aHTMUTEeHa MCIOJB30BaH BUPYC TPUIIIIA
HINI1, wramm Ilyspro-Puko, kak cyObeAMHUYHBIN, 00pa-
GOTaHHBIN [-TIPONMONIAKTOHOM, TaK U LIETbHOBUPUOHHBIIA,
WHAKTUBUPOBAHHBI! COOCTBEHHO HAHOAMYJIbcHeil. UMMyHM-
3alMs MOCPENCTBOM 3aKaIbIBAHUSI B HOC CMECU HAHOIMYJIb-
CHM M aHTUTEeHa B O0OMX CJIydyasx MpUBeJia K pa3BUTHUIO CH-
CTEMHOTO U CJIU3UCTOr0 UMMYHHOTO OTBeTa. B peakiiuu nmoga-
BJIEHUSI TEMATrTJIIOTUHALIMUA TUTPBI, (POPMUPYIOIIUECS B OTBET
Ha UMMYHHM3alIHI0 TTperapaToM Ha OCHOBE 1€ TbHOBUPUOHHO-
ro aHtureHa, B 40-280 pa3 npeBocxoauiu B-MpornuoNakToH
WHAKTUBUPOBaHHBIN. TeM He MeHee BaKIMHAIUS OOOMMU
npenapaTtaMu 3allMiialia OT 3apakeHUsI JIeTaJIbHOU 10301 ro-
MOJIOTUYHOTO mTamMma. MHTpaHa3aibHas alblOBaHTHAS BakK-
LIMHA BBI3bIBAJIa XOPOIIYIO PEAKIIMIO CITU3UCTOTO UMMYHUTE-
Ta ¢ BBICOKMM YPOBHEM UMMYHOIJIOOY/IMHA A, IECOHCTPUPYS
B CPaBHEHUU C UHBEKIIMOHHOW (pOpMOIt XOpOILlInii MECTHBIN
UMMYHUTET. CUJIbHBIN KJIETOYHBI MMMYHHBIN OTBET C yBe-
suyenueM Th-1u Th-17 co3znaBayio cOanaHCUPOBaHHBIN UM-
MYHUTET TIPOTUB KJIETOYHOI U BHEKJIETOYHOI (hopM BUpyca.
O6a rmpernaparta COXpaHsSUIM CBOM UCCYHOT€HHBIE CBOMCTBa
npu xpaneHuu npu 40 u 25 °C. Takum 06pa3oM, UHTpaHA-
3aJIbHBIN aTbIOBAHT Ha OCHOBE HAHOAMYJIbCUM 3 (HEKTUBHO
YBEJIMUMBAET UMMYHOT€HHOCTb aHTUTEHA, JUTUTEIBHO COXpa-
HSIET CTaOMIBLHOCTD 0€3 OXJTaXKICHUS U MOXET TTPUMEHSIThCS
0E3UTOJIbHBIM METOMIOM.

FLUORESCENT LIPOSOMES AND FLUORESCENT AND
BIOLUMINESCENT CELLS IN STUDIES OF THE IMMUNE
RESPONSE TO PARTICULATE ANTIGENS AND TUMORS

Leserman L., Buferne M., Machy P., Serre K., Henri S,,
M’Homa Soudja S. and Schmitt-Verhulst A.-M.

Centre d’Immunologie de Marseille- Luminy, France
Université de la Méditerrannée, France

Until recently, the dynamic cellular events necessary
for the response of the immune system to infectious agents
or malignant transformation could not be observed, but only
inferred by their consequences. These include the production
of antibody and the initiation of T lymphocyte-mediated
immunity. The development of fluorescent particles such
as liposomes enabled the uptake of antigen by dendritic cells
and its presentation to T cells to be observed more directly using
fluorescence techniques. Dynamic methods to detect changes
in fluorescence levels for a given cell population permit the rate
of antigen uptake and also the extent of division of responding
cells to be measured.

The above determinations can only be made ex vivo. More
recently, the development of whole body bioluminescence
and fluorescence measurements, have permitted the analysis
of infectious processes and tumor growth in vivo. The use
of monoclonal responding cells from T cell antigen-receptor
transgenic mice permits the response to these events to be
followed in real time. Among other possibilities, these systems
can be used to study conditions affecting the ability of T cells
to recognize tumor antigen and enter tumors. In particular,
tumor antigen-specific T cells infiltrate tumors expressing the

relevant antigen when the tumor cells are transplanted into
mice. Nevertheless, using a tumor model in which melanomas
expressing the same antigen may be induced in mice, we have
shown that these T cells may not infiltrate the primary tumor.
This result, if it can be generalized, suggests that studies using
transplanted tumors need to be interpreted with caution, since
their introduction does not reproduce the immunosuppressive
environment in which primary tumors are initiated. We will
review some studies using model systems in the laboratory
to illustrate these methods and results.

SOFT TRIGGERABLE NANOPARTICLES: A FLEXIBLE
PLATFORM FOR FUNCTIONAL NUCLEIC ACID DELIVERY
INVIVO

Miller A.D.

Imperial College Genetic Therapies Centre, Department
of Chemistry, Flowers Building, Armstrong Road, Imperial
College London, London, UK

The quest for safe, efficient synthetic non-viral vectors
to mediated efficient, functional delivery of nucleic acids has
been proceeding for at least 15 years since the first non-viral
proof of concept experiments for Cystic Fibrosis (CF) were
carried out in transgenic mice models of this monogenic
disorder. In our own work towards this objective, we recently
described the concept of the synthetic, self-assembly
ABCD nanoparticle as a structural paradigm that defines
critical requirements for functional and successful non-
viral vector mediated nucleic acid delivery in vivo. ABCD
nanoparticles comprise a nucleic acid such as small interfering
RNA (siRNA) or plasmid DNA (pDNA) (A-component)
condensed into AB core nanoparticles by means of cationic
liposomes (B-component). Core nanoparticles are then coated
by post-modification (or surface post coupling) to include
various amounts of a stealth/biocompatibility polymer (such
as polyethylene glycol, PEG) (C-component) that confers
colloidal stability to core nanoparticles in vivo. Biological
ligands (D-component) may be similarly introduced thereafter
to assist functional delivery by receptor-mediated uptake into
target cells. Here we describe the realization of three different
ABC nanoparticle systems:

siRNA-ABC nanoparticle system for the functional delivery
of siRNA to murine liver

pDNA-ABC nanoparticle system for the functional delivery
of pDNA to murine lung

siRNA-ABC nanoparticle system for the functional
delivery of siRNA to metastatic tumours in a murine model
of metastatic cancer. The development of this technology was
preceeded by the development of multi-modal imaging Gd-
ABC nanoparticles for the multi-modal imaging of tumour
tissue in vivo.

Our conclusion is that we have developed successfully
a number of important new and clearly very different synthetic
non-viral nanoparticle systems that could be of real utility in the
therapy of lung and liver disorders, and even of cancers. The next
question to address will be the utility of the ABCD nanoparticle
concept for the design of DNA vaccination nanoparticles. The
current approaches that we are investigating, in collaboration
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with Jaroslav Turanek’s laboratory in the Czech Republic, will
be described.
— Nanobubble platform for ultrasound-mediated imaging
and therapy of solid tumors
— Natalya Rapoportl, Kwon-Ho Naml, Jill Shea 2,
Courtney Scaife 2
— Department of Bioengineering, University of Utah, salt
lake City, Utah, USA
— Department of General Surgery, University of Utah,
salt lake City, Utah, USA
It is known that chemotherapy, radiation therapy, and
surgical procedures may significantly suppress lymphocyte-
mediated immune response. In contrast in clinical studies,
systemic antitumor cellular immunity was shown to be
increased after tumor treatment by High Intensity Focused
Ultrasound (HIFU) [Wu et al., Ultrasound Med Biol. 2004
Sep;30(9):1217-22]. In a different set of studies that involved
murine B16-F10 melanoma model, metastasis rates in the
amputated tumor-bearing legs were comparable immediately
after HIFU treatment (18.8% and 12.5% for HIFU-treatment
and no HIFU treatment respectively); however when the
amputation was delayed for 2 days, the corresponding metastasis
rates were 6.7% and 40%, respectively [Xing et al., Biochem
Biophys Res Commun. 2008 Oct 31;375(4):645-50]. These
results suggest that HIFU treatment can elicit an anti-tumor
immune response. In our recent study, we used gemcitabin-
refractory human pancreatic cancer model in immuno-
compromised nu/nu mice. Mice were treated by combining
paclitaxel encapsulated in polymeric micelles or nanoemulsion
droplets with tumor irradiation by therapeutic ultrasound.
A significant tumor regression, suppression of ascitis
formation, and dramatic decrease of metastasizing were
observed in ultrasound treated groups. As long as in athymic
mice, stimulation of a cell-mediated immunity is not expected,
the possible mechanisms involved in suppression of tumor
metastasizing by ultrasound-mediated chemotherapy will
be discussed.

LIPOSOME-BASED NANOSTRUCTURES FOR
CONSTRUCTION OF RECOMBINANT VACCINES AND
IMMUNOTHERAPEUTICS

Jaroslav Turanek
Veterinary Research Institute, Brno, Czech Republic

Liposomes represent the oldest and the most explored
nano-systems for biological studies on model membranes
and for medical applications. Liposomes have more than
40 year history and were found as suitable delivery systems
for application ranging from cosmetics and dermatology,
further including anti-infection and anticancer therapy and
diagnostics up to the human as well as veterinary vaccines.
Liposomal vaccines have been around for about 30 years and
number of liposome variants have been developed, some with
evident immune-stimulating properties and an attractive safety
profile which resulted in registered products on the market
or preparations in advanced stages of clinical testing.

Liposomes represent almost ideal carrier system for the
preparation of synthetic vaccines due to their biodegradability

and versatility as regards the incorporation of various
molecules having different physical-chemical properties (the
size of the molecule, hydrophilicity or hydrophobicity, the
electric charge). The molecules and antigens can be either
sterically entrapped into the liposomes (the internal aqueous
space), or embeded into the lipid membrane (e.g. membrane-
associated proteins/antigens) by hydrophobic interactions.
Further, they can be attached to either the external or the
internal membrane by electrostatic, covalent or metallo-
chelating interactions. It 1is possible to encapsulate
simultaneously various compounds into the liposomes:
hydrophilised/lipophilised adjuvants (e.g. MPL A, CpG
oligonucleotides, MDP and its analogues, recombinant
cytokines, LPS, etc.), soluble or membrane protein antigens,
ligands forthe targetingto the specific receptorsonthe antigen-
presenting cells, coating by the mucoadhesive biopolymers,
and surface-charge modifications (e.g., by cationic lipids).
We have designed and synthesized new types of non-pyrogenic
lipophilic MDP analogues (covered by patents) with changes
in both the sugar and the peptide parts of the molecule that
demonstrated stimulation of innate antimicrobial immunity
in various animal models (mouse, goat, guinea pig, swine) and
are suitable for construction liposomal-based recombinant
and genetic vaccines. This immunomodulators were used
as adjuvans for preparation of new type of recombinant
vaccines. Construction and physical-chemical structure
of self-assembling liposomal recombinant vaccines will
be presented and discused together with examples from
in vitro and in vivo studies.
Please, send file to my e-mail and imdays@spbraaci.ru.

HIGH CONTENT IMAGING AND ANALYSIS (HCA)
APPROACH FOR CHARACTERISATION OF CELL
RESPONSES TO NANOMATERIALS

Yuri Volkov

Department of Clinical Medicine, Trinity College Dublin,
Ireland

Rapid development of nanotechnology consistently
increasesthelikelihood of human contact with environmentally
presented and engineered nanomaterials, i.e. the tiny objects
ranging in size from one to several hundreds of nanometres and
featuring an extreme diversity in shapes and physico-chemical
properties (inorganic silica, carbon, metal oxide, inert metal
nanoparticles and core/shell structures, polymeric particles
and spheres, nanorods, nanotubes, nanowires, dendrimers,
liposomes and complex derivatives of all the above, to name but
afew). Phagocytes, epithelium in the lungs and gastrointestinal
tract as well as cells of the cardiovascular system are the
primary candidates to encounter these nanomaterials in real
life situations. Such encounters may cause specific functional
responses, including triggering of the intracellular signaling
cascades and immune reactions, apoptotic and direct toxic
effects. However, there is still very little definitive systematic
information about the consequences of interactions of nano-
scale objects with human cells and tissues of diverse origin and
therefore safety-related issues are high on the agenda in the
emerging scientific area of nanomedicine. On the other hand,
optimistic expectations are associated with the opportunities
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of using the nanoparticles as a new class of drug delivery
systems, arising from the fact that the finite, but tunable
size of the engineered nanostructures used as drug delivery
vehicles can impose very precise nano-scale drug distribution
barriers at the level of cells, tissues and entire organism
thereby eliminating undesirable side effects pertinent to most
contemporary medicines. High content imaging and analysis
(HCA) approach provides a unique integrated technological
toolkit for visualization and physical characterization
of nanoparticle-cell interactions. An exceptional aspect of this
approach is that it is possible to identify individual cell, as well

as population responses associated with nanoparticle exposure,
as in this way subtle effects on small groups of cells within the
whole, which could be averaged out by only screening the
whole set, are fully registered and elucidated. We provide here
an overview of HCA application scenarios for screening the
safety and intracellular distribution of nanomaterials with
promising biomedical application potential in live human
phagocytes and cells of non-phagocytic origin.

Supported by the Health Research Board of Ireland,
Science Foundation of Ireland SRC BioNanolnteract and
EU FP-6 Consortium Nanolnteract.
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