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JIOM, CIIOCOOHBIM K CaMOaKTyalM3alliil B TBOPYECKOM
Tpyze.

B TOX€E BpeMsl IpOBEIEHHBIE K HACTOSILEMY BpeMe-
HU WCCIIEIOBaHUS CBHUICTEIHCTBYIOT O TOM, YTO OOIB-
IIMHCTBA BBITyCKHUKOB BY30B IpeoOJiaZiaeT yCTaHOBKA
JUIIF Ha WCIOJMHHUTENBCKYI0 MPOPECCHOHANBHYIO JIes-
TEIBbHOCTh, OHU ONMHUPAIOTCSA, B OCHOBHOM, Ha PEMpOIyK-
TUBHBIH YpOBEeHb MblIILIeHHsS. Tak, oOHapyKHBaeTcs sB-
HOE MPOTHBOPEYHME MEXIY TpPeOOBAaHHSIMHU COIUyMAa H
po¢heCCUOHATBHOMN MPAKTUKU B CIICIHAUCTAX C TBOpYE-
CKHM CKJIaJIOM MBIIUIEHUS! U TOTOBHOCTHIO K TBOPYECKO-
My TPYIy U pealbHbIM YPOBHEM DPa3BUTHSI TaKOTO THIIA
MBIIUTIEHHS Y Oy TyIIIX CIIeHATUCTOB.

Pa3BuTHEe TBOPUYECKOTrO MBILUIEHUSI CTYIEHYECKON
MOJIOJIS)KM HMEET CBOHM CIICIU(PUUECKHE OCOOECHHOCTH,
CIOCOOCTBYIOIINE €T0 Pa3BUTHIO 3TO U (hopma 00ydeHHs,
conepxariasi OONBIION 00beM HAyYHO — HCCIIEIOBATEIh-
CKOU JIesITeNIbHOCTH (BBIMOJHEHHE KYPCOBBIX U JIUILIIOM-
HBIX HCCIIE0BaHUN), WHAWBHIYAIbHBIE HCCIIEI0BATEb-
CKHE 3a/1aHus ¥ paboTa B MPOOJEMHBIX TPYMIax Mo pas-
JIUYHOW TeMaTHKe. DTO U JIOCYroBbie (HOPMBI BOCITUTA-
TEJIbHOW W pa3BUBAIONIEH JAESATENbHOCTH, YYacTHE B
KpYKKaxX M CTyJAUSX TBOPUECKOH CaMOJesITeNbHOCTH CTY-
JICHYECKOM MOJIOJICIKH.

OpmHako ecTb W (PaKTOPBI, NPETATCTBYIONINE M OC-
JIOXKHSAIOLUE pa3BUTHE TBOpUECKOro MblieHus. K tako-
BBIM OTHOCHTCSI HAJIMYHE y JOCTATOYHO OOIBIIOTO TPO-
nenrta cryaeHtoB (psaa CTaBponoibCKUX BY30B, MPHUHH-
MaBIIMX Y4acTHE B HCCIICIOBAHUM) HAIMYHE MOTPAHUY-
HOW JIMYHOCTHOW HM3MEHYHMBOCTH U Jpei(oM B CTOPOHY
MICUXOMATUH, K TAHHOMY KOHTHUHIE€HTY OTHOCHTCS OKOJO
14% crynenToB. Tak B XOJi¢ MCCIIEIOBAHUS U CTATUCTH-
YeCKON 00pabOTKHU JaHHBIX, HA BHICOKOM YPOBHE JOCTO-
BEPHOCTH, OBUIO BBISBICHO, YTO MPEACTABUTEIH IOrpa-
HUYHOU aHOMAaJIbHOM JTUYHOCTHOMN n3menynBocTd (I[TAJT)
UMEIOT Ooliee HHM3KHHA YpPOBEHb Pa3BHTHS TBOPUYECKOTO
MBIIIJIEHUSI 110 CPABHEHUIO C NPEACTABUTEISIMU KOHTH-
HyyMa HOpMa - akKIEHTyallus XapakTepa OT oOmeil BEI-
O0opku wucmbITYyeMbIX. [IpeincTaBuTenyn KOHTHHYyyMa IIo-
FPaHUYHOM AHOMAIbHOW JIMYHOCTHOW HW3MEHYMBOCTHU
HMEIOT OoJiee HU3KHE IMMOKAa3aTeNHN MO TaKUM XapaKTepH-
CTUKaM TBOPUYECKOTO MBIIUIEHUSI Kak, Oerjocts, rub-
KOCTh, OPUTHHAIBHOCTH, YTO TO3BOJISIET TOBOPUTH O Ha-
JUYUM B HEKOTOPOW CTENEHU PUTHUIHOCTH MBILIUICHHUS.
Tak MOXHO TPENOJIOKUTh, YTO Pa3BUTHE TBOPUYECKOTO
MBIIUICHHS TIOCPEICTBOM PA3IUYHBIX ()OPM U METOJIOB, B
TOM YHCJE U NCUXOJOTMYECKOTO TPEHUHIa TBOPYECKOIO
MbllIeHus, npeacrasureneil ITAJI no3BosuT B HEKOTO-
pO¥ CTeTleH! CKOPPEKTHPOBATh BEKTOP Npetiha B CTOPOHY
HOMa — aKLEHTyalusl Xapakrepa.

Takum 00pazom, pa3BUTHE TBOPUYECKOTO MEIIIICHHUS,
9TO AaKTyalbHOCTh W HEOOXOOMMOCTH IS MpogeccHo-
HAJILHOTO CTAHOBJICHUsI CTYJCHTA KaK OyyIIero creiua-
JIUCTA JIF000r0 MpoQuIIs HAPABICHHS U C APYrOd CTOPO-
HBI, 3T0 «(pOopMa MOJICPIKAHKSI» IICUXOIOTHIECKOTO 3]10-
POBBbSl WJIM KOppEKLHMs BeKTopa npeida MorpaHUuYHON
AHOMAJIbHOM JTMYHOCTHOM M3MEHYUBOCTH.

MNEJATOTHYECKAS AHTPOITIOJIOT'USA - OJHO
U3 HAIIPABJIEHUI PEIIEHMS IMTPOBJIEM
BBICHIEI'O OBPA3OBAHUSA
Epmomnaes 10.B.

Yumunckuii 20cyoapcmeeHnblil yHusepcumen,
Yuma

[IpeameToM meaarorn4eckoll aHTPOIOJIOTHH SBIIS-
eTcsi OOBEKT IeJaroruku-4ejoBeK pasBHBarolIuiics. B
HalllM JTHH, KOT/Ia MOCTOSHHO PacTyLIMe TEeMIIbl Hay4YHO-
TEXHHUYECKOT0 Tmporpecca OOYCIOBHIM 3HAYUTEIHHOE
MOBBILIEHHE POJH WH(POPMALMOHHBIX ITOTOKOB B (PYHK-
IIMOHUPOBAHUH CIIOXKHBIX CHUCTEM, KOTa OOBEMBI U TeM-
el cOopa, 00paboTkm W mepenadn WH(GOPMAIMHA CTaHO-
BATCS BCE Ooiee CIOXKHBIMHU M HaINpsHKEHHBIMHU, 00IIecT-
BO BBIHY)KACHO BHEIPSATH B MPOIECC OOYUCHUS KOMIIbIO-
TepHble TexHoJoruu. OIHOW M3 caMbIX XapaKTepHBIX
4epT COBPEMEHHOTO IEpHOAa SBISIETCS BEXyIas poJb
MIPOEKTUPOBAHMS BCEX CTOPOH YEIOBEYECKOH AesATEIbHO-
CTH-COLMAILHOM, OPraHU3aI[MOHHOMN, TeXHHUYECKOH, 00pa-
30BaTeNbHOM U T.A4. B nponecce BomomeHus, B MaTepua-
JIM3alMKM 3aMBICIOB POJIb MH)KEHEPHOH JIESTENBHOCTH C
MIPUBJICYEHUEM CaMBIX IEPEIOBBIX KOMITBIOTEPHBIX TEX-
HOJIOTUH He nojaBepraercs comHeHuro. Ho Ha myTu 3TOoM
JIESITEIFHOCTH CTOUT el M MEePHOJ CTaHOBICHHUS CIie-
IUAIHICTa, (POPMUPOBAHKE €T0 JINIHOCTHBIX, COLUATBHBIX
n npoeccnoHanbHBIX KadecTs. M B mporecce ux popmu-
pPOBaHMS pOJNb KOMIBIOTEPHBIX TEXHOJOTHI HAaYMHAET
MOJIBEPTaThCsl COMHEHHMIO. ... TONBKO NpH CHHTE3E ecTe-
CTBEHHOHAYYHOTO (BKJIIOYAsi TEXHMYECKOE) U T'YMaHUTap-
HOTO 3HAaHUI BO3MOXKHO MNPEOOJICHHE PA3BUTHUSI TEXHO-
KpPaTUYEeCKOr0 MBIIUICHHS, JJIsI KOTOPOTO XapaKTEepHBI
NPUMAT CPEeACTBa HaJl LEJIbl0, YaCTHOM IEeNU-HaJl CMbIC-
JIOM, TEXHUKH-HaJ desoBekoM [1]. I uMeHHO memaroru-
Yeckasi aHTPOIOJIOTHsI pa3padaThiBaeT y4eHUE O Ielaro-
rUgecKux “Oone3Hsax”, 00 UX MpHU3HAKaxX, UX BHENIHUX H
BHYTPEHHUX NPUYMHAX U PA3BUTHH, 00 MX Tepamuu U
npodunaktike (ruruene). Cpeau 6osie3Hel Iy U Iyxa
0COOCHHO OTIaCHBI 3JI0KaYECTBEHHBIC AYIIEBHBIE 00pa3o-
BaHMA TUMA aHTPONO(OOUH, IK3UCTEHIINATIBHON ITyCTOTHI
n BracTomo6wus. [1oHsATHO, HACKONBEKO HEOOXOIUMBI OITH-
CaHUsl ITHX I1aTOJOTWUI W TeNarorn4ecKue BHIBOJBI U3
Hux [2]. ...Bunn Cefitc 03aboueH emé u TeM, 9To “9uciIo
CTYyZIeHTOB Ha (haKyjbTeTax, BEAYLIMX OOydeHHEe WHKe-
HEPHBIM CIEIHUANTBHOCTSIM U MH()OPMAIIIOHHBIM TEXHOJIO-
rHsM, OCTOSTHHO cokpamiaercs” [3]. B Poccun akryasnb-
HBIMH CTAHOBSTCS HPOOJIEMBI BOCIIUTAHUS JHYHOCTH U
NPUBUTHUS MaTproTH3Ma. He oTBepras TOCTOMHCTB KOM-
MIBIOTEPHBIX TEXHOJOTHH, BCIIOMHUM O TOM, YTO TOBOPAT:
“ Takoif-To — siBIsieTCsl ydeHuKoM (akanemuka, npodec-
copa, jpokropa ...) N”. Ho HUKTO HE rOBOPHT:

“ Taxo#-To 00y9ancs KOMIIBIOTEPHOU MPOrpaMMOH,
pa3paboTaHHO ...”. MoxeT ObITh, Hallle OOIECTBO TEPsi-
eT (YHKIMHU CKYJBIITOpPA, BasIOUIEro AYIIH CBOMX I'pax-
nan?
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Significant role in initiation and regulation of adap-
tive immune processes is played by highly specialized
antigen-presenting dendritic cells (DC) capable of pre-
senting antigens to naive T-cells most effectively and in-
ducing their future differentiation into cytotoxic T-
lymphocytes.

The aim of the present study was to investigate mor-
phohistochemical and electron-microscopic peculiar fea-
tures of DC generated from bone marrow precursor cells
of mice.

Bone marrow of CBA line mice (20 experimental
animals) was homogenized and transferred into full cul-
ture medium containing granulocytic-macrophagal colony
stimulating factor (GM-CSF) and interleukin-4 (IL-4). At
the 6" day, medium was substituted with addition of tu-
mor necrosis factor (TNF-o — 100 ng/ml) to induce DC
maturation and on the 9" day dendritic cells obtained
were collected. Smears obtained from cell suspension
were subjected to Romanovskiy-Gimza's staining with
azur 1l and eosin, Brashe's staining with methyl green and
pyronine, Shabadash’s control by RNA and Shiff-reagent
using amylase. Electron-microscopic preparations were
examined and photographed with electron microscope
JEM-100CX (LEOL, Japan).

As a result of coincubation of bone marrow precur-
sor cells with GM-CSF and IL-4, immature dendritic cells
were obtained during 6 days, mature dendritic cells after
TNF- o pulsation — at the 9" day. It was confirmed by the
data of immunophenotype of generated cells.

Morphohistochemical studies have shown that den-
dritic cells are large cells with eccentrically located nu-
cleus containing nucleoli, vacuolized cytoplasm and typi-
cal processes on the surface. Romanovskiy-Gimza's stain-
ing of cytoplasm was weakly basophilic in immature DC
and intensively basophilic in mature ones. Brashe's stain-
ing gave more pronounced cytoplasm pyroninophilia in
mature DC forms than in immature ones that demon-
strated higher RNA content. Shiff-reagent treatment re-
veadled Shiff iodine acid positive granules in cytoplasm
(more numerous and larger in mature cells) whose inten-
sity of staining was significantly reduced after amylase
effect in immature DC and practically did not change in
mature ones. It proves presence of both glycosaminogly-
canes and glycogen with the latter predominating in im-
mature types of dendritic cells.

Electron-microscopic investigations have shown
that dendritic cells generated from bone marrow precursor
cells were large in their size, had oval or irregular form

with numerous branched and pin-shaped processes,
eccentrically located nucleus with numerous invagina-
tions, chromatine concentrated mainly in periphery and
large nucleoli. Cytoplasm contained a great number of
vesicles of various size and vacuoles with varied content.
In DC cytoplasm synthetic organoids such as mitochon-
dria, smooth and granular endoplasmic network, ri-
bosomes and Golgi apparatus were well devel oped.

Thus, our investigations have demonstrated the pos-
sibility of obtaining DC from mouse bone marrow precur-
sor cells with cytokine stimulation. The results obtained
have confirmed the data on the possibility of directed dif-
ferentiation of bone marrow precursor cells into special-
ized cellular types under the effect of growth factors.
Dendritic cells generated with cytokines can serve as a
basis for production of DC-vaccines which can be applied
in biotherapy of oncologic and infectious diseases.

IHHAPAIUT'MA ®AKTOPOB KAK
IIYTEBOJUTEJIb BBISABJIEHUA
I'EOT'PAONYECKHNUX OBPA30B
Maiimycos ..
Cmonenckutl 20cy0apcmeenHblil yHugepcumen,
Cmonenck

B moctmwxenusix gpusndeckor reorpaduu Hanum Bo-
IUTOLICHNST OJIAarOTBOPHBIC ITOJIOXKEHUS JOKYIaeBCKOH
napagurmel. Ee cymIHOCTh 3aKifodaeTcss B TOM, 4TO Kak
JIUCKPETHOCTh CBOMCTB, TaK M BHENIHHUN OOJIMK JHOOOTO
naHamadra sBisiercst GyHKIMEH CONOAYMHEHHOTO BKJIa-
Jla BeIyIIMX W CONOAYMHEHHBIX (akTopoB. [loaTomy
(akTopHas MapagMrMa Kak pa3 M SIBISIETCS HAWIy4LIMM
IIyTEeBOJUTENIEM B MOMCKE CYITHOCTH SBJICHUH U Tpolec-
COB, BIIEKYIIHX 3a CO00W 000COOJIEHHUS 30HATBHBIX, MPO-
BUHIMAIBHBIX ¥ PETHOHAIBHO-JIIOKATBHBIX COCTOSHHI
nmaHamadra.

Ota mapaaurmMa HeoOXOAMMOE 3BEHO B y4eOHOM
Iporecce B By3€ €Ie M MOTOMY, UTO CIY)KHUT HaJeKHOU
OCHOBOW BBISBIICHUs reorpaduaeckux o0pa3oB WM Kap-
TuH. IToCKONBKY Ha COBPEMEHHOM 3Talle BO BCE OTPACciH
3HaHUW AaKTUBHO BHEAPSETCS CUCTEMHBIA aHAIU3, HE0O-
XOJIMMOCTh  Paclio3HaBaHHs reorpaduueckux o0pa3oB
TOKE OKa3bIBAeTCsl aKTyalbHOH. Kak CcTajo O4eBHIHBIM,
3HaHMs Teorpaduyeckux o0pa3oB Ternepb OCOOEHHO He-
00XOJIMMBI elle U JJIsl TOro, YTOOBI NEPeBOANTh MX B 3HA-
KA ¥ CHMBOJIBI HAa KOMIIBIOTEPAaX M WHBIX TEXHHYECKUX
CpeACTBax.

OO6HapyxeHne reorpauyeckux 00pa3oB CTHMYIH-
pPYET pa3BUTHE KaK MBIIUICHHUS U JUAJEKTUYECKHUX Ipel-
CTaBJICHUH, TaK ¥ MOHMMAaHHUE COMOAYMHEHHOTO NEHCTBHS
(axTopoB n mporeccoB. POpMUPOBAHNE HABBHIKOB BBISB-
JieHus1 reorpaduyeckux 00pa3oB aKTyallbHO €lle U MOTO-
My, UYTO Telepb MMEET MECTO HEYKJIOHHBIM pOCT 3HAauu-
MOCTH HArIHON UH(pOpMAIUK. Yke B 00MXO/AE COTHH
BHUJIOB OYMa)KHBIX M 3JIEKTPOHHBIX KapT, OJOK-IuarpaMm
n cHuMKoB. OJTHaKO B HUX HET 00pa3oB reorpaduieckux,
KOTOpBIE CO3/AI0TCA 3PUTEIbHOM CUCTEMOM YEJIOBEKa B
X0JIe HaOJIFOICHU .

B omimmume ot kapT, MpeACTABISIONMX (PU3HIECKYIO
PEaNbHOCTD, 3PUTENBHBINA 00pa3 SIBISETCS NCHXOJIOTHYE-
CKOH peanbHOCTBHIO. EMy mpucymm: 0030pHOCTE, HarIsA-
HOCTb, T€HEPATU30BAHHOCTD, METPUYHOCTDh U 3HAKOBOCTh
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