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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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IuToKnHBI, TPOXYIHPyeMble UMMYHHBIMU KIIETKAMH HTPa-
10T KJTIOUEBYIO POJb B MMMYHOIIATETEHE3€ Pa3INIHBIX 3a0o0re-
BaHMI (BOCTIanuTeNnbHBIE 3a00N€BaHMUs KUIIEYHUKA, MapoIOH-
TuT, cuHApoM lllerpena, arepockiepos, BUpyCHAs MHPEKIHA)
[7,9,10,19,21,23,25]. Perynsamust IMTOKMHOBOTO OamaHca co-
MyTCTBYET YITyYIIEHUIO COCTOSHHUS TAI[MEHTa MPH JICYCHUH Ta-
KHX 3a00J1eBaHNH, KaK JelikeMus U nHpapKkT Muokapaa [11,15],
TIO/IaBIICHUE CEKPELUH MPOBOCHAINTENBHBIX ITUTOKHHOB CIIO-
coOCTByeT yaydlIeHnto GpyHKuuu cepamna [16,21].

DYHKIIMOHUPOBAHUE MMMYHHON CHUCTEMbI B 3HAYMTEIbHOMN
Mepe 3aBHCHUT OT OanaHca JTUMQOLUTOB, UX (HYHKIMOHATBHOMN
aKTUBHOCTH, mponudepannu u rudenu. Perymsuus ¢yHKumo-
HaIbHOW aKTUBHOCTH JTUM(OIUTOB OCYIIECTBISIETCS MOCPEN-
CTBOM ayTOPETYISTOPHBIX MEXaHM3MOB, MOIPa3yMEBAIOIINX
B3aUMOJICHCTBIE NMMYHHBIX KJIETOK C MEIHaTOpaMH HEPBHOM
¥ SHIOKPUHHOMN cucteM [4,13,14], Mogynsuun akTHBHOCTHU pe-
LETITOPOB, KCIPECCHPYEMBIX Ha MTOBEPXHOCTH KIIETOK, B YacT-
HOCTH [-apeHEePrHYeCKNX PELEeNTOPOB, CONPSUKEHHBIX C aje-
HWJIATIUKIIa3HOW CHCTEMOM, TeHepupytomeii cAMP.

MsHorouncieHHsle (hapMaKOJIOTUUECKHUE UCCIIEIOBAHNUS C HC-
MONTB30BAaHNEM Pa3IHYHBIX OE€Ta-arOHNUCTOB M aHTaroOHWCTOB
YKa3bIBalOT HA 3HAYMMYIO PETYISTOPHYIO POib OeTa-aApeHo-
peLenTopHOil cucTeMbl MeMOpPaHbI TUM(OINTOB B MATOTEHE3E
pasnmuuHBIX 3aboneBaHuil. brmokatoper Oera-ampeHopenenTo-
POB IIHPOKO HCTIONB3YIOTCS B JICUCHUH CEPACUHO-COCYAUCTHIX
(apTepuanbHas THNEPTEH3MA, HIIeMUYecKas OOJe3Hb cepala)
3aboneBannuii. VMeroTcst naHHBIE 00 MPOTHBOOITYXOJNEBBIX H
MIPOTUBOBOCTIATIUTENEHBIX d(pdeKTax Oera-aapeH0OI0KaTopoB,
WX WHTUOMPYIOIIEM JEHCTBHM Ha JKCIPECCHIO (akTopa pocTa
sunorenus cocynos (VEGF) B sxupoBoii Tkanu [8,28]. Karexo-
namMuHBI cHIDKaroT LPS-uanynupoBannyto nponykunto TNF-a,
IL-6, IL-1P, IL-10; 6mokarops! OeTa-aJpeHOPEenTOPOB MOTYT
obecneunts 3ammTy T-muMpoIuTOB OT aronrtosa [26].

B nanHoO# cTarhe C 11€IbI0 YCTAHOBIEHUS POIM HEHPOIH]IO-
KPHHHBIX MEXaHH3MOB B MpOIECcCaX MMMYHOMOMYJAIMH, HC-
cienoBaiics 3GGEeKT mponpaHoIona Ha MPOPHUIs HUTOKHHOB B
9KCIIEPHIMEHTAIbHOW MOZIENN dYeloBedecKnx T-numdonuron
(xmetxu Jurkat) in vitro.

Matepuan u metoasl. Kynsrypa nelikeMus-tpancpopmu-
poBauubIX T-kmetok (Jurkat) mmpoko mpUMeHsIeTCS A U3-
yUeHUs BO3AEHCTBUS Pa3IHIHBIX MTPETapaTOB Ha AKTUBHOCTH
T-xneTok.

Knerkn Jurkat (DSMZ-Deutshe Sammulung von
Mikroorganismen und Zellkulturen, Germania) wHKYOUpO-
Banu B OmoaktuBHOU cpexe RPMI 1640 (GIBSO), conepxa-
el MHAaKTUBHPOBAHHYIO SMOPHOHHYIO TENSYbIO CHBIBOPOTKY
(Sigma), L-rnyramun (4 MM), nenunmmnus (100 ex/min) u
crpentomunuH (100 ex/mu) npu Temmeparype 37°C u 5% co-
nepxannn CO,. DKCIEPUMEHTBI MPOBOJMINCH MPU KOHIEH-
tpamuu kiaetok 0,3-0,6x10° B 1 mut cpefsl.

C uenbio akTrBanun kietok Jurkat 4x10° kiieTok/min HHKYOH-
poBanu ¢ putoremarrmoTuHIHOM (PHA) 50 MKr/mia B ipucyT-
crBum niporpanonona (104 M) u 6e3 nero npu 37°C B TeueHue
24 gacos.

© GMN

Hmmynopepmenmuoiii  ananus. 1IUTOKMHOBBIA TpOdUIB
(IL-2, IL-10, IFN-y) B cymepHaTraHTe HWHTakTHBIX U PHA-
CTUMYJIMPOBAHHbBIX KieToK Jurkat, MHKYOMPOBaHHBIX C aHTaro-
HUCTOM [3-aIpeHOPEIENTOPOB, MPOIIPAHOIONIOM U Oe3 HETo Hc-
CJIEIOBAIH TIOCPEICTBOM HIMMYyHO(epMeHTHOTO aHanmu3a ELISA
HEMOCPEACTBECHHO M0CIIe HHKYOalu.

Craructrdeckas 00padoTKa MOMYYCHHBIX PE3YIbTaTOB MPO-
Boamiack mo mporpamme SPSS v.16.0. [Insg amanmsa pasnu-
YUl MKy CPEAHMMH 3HAYCHUSIMH HCIIOIb30BAIM t-KPUTEPHit
CTpIofeHTa, @ U3MEHEHHE co 3HadeHueM p<0,05 cunranocs cra-
THCTHYECKU 3HAYUMBIM.

PesyabTarel u obcyxnenue. [lpomykums IL-2 u IL-10
B MHTAKTHBIX KieTkax Jurkat Oblia oueHb Hu3koi; B PHA-
CTHUMYIHPOBaHHBIX KieTkax Jurkat mpomykmust IL-2 u IL-10
3aMeTHO yBenmuuBanach (P<0,05) (puc. 1 A, B). IIpompaHno-
JION 3HAYMTENIFHO CHMKai mpoxykuuro 1L-2 u IL-10 B PHA-
CTUMYTHpoBaHHBIX KieTkax Jurkat (P<0,05) (puc. 1 A, B).
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Puc. 1. Ilpooykyus IL-2 (A) u IL-10 (B ) 6 unmaxmuuix u
PHA-cmumynuposannwix kremrax Jurkat ¢ npucymemeuu npo-
npauonona u o6e3 neeo (1 — unmaxmmuule kiemku Jurkat, 2 — un-
makmuvle k1emku Jurkat + nponparnonon, 3 — Jurkat+PHA,
4 - Jurkat+PHA+ nponpanonon)

[ponykuus IFN-y Opiia JOBOJBHO HHM3KOW B HWHTAKTHBIX
kierkax Jurkat, a B PHA-cTUMynHpoBaHHBIX KJIETKaX - 3aMET-
Ho yBenuumnach (P<0,05), mponpaHonon 3HAYUTETHLHO CHUKAT
nponykuuio [FN-y B PHA-ctumynupoBanHbix kieTkax Jurkat
(P<0,05) (puc. 2).
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Puc. 2. Ilpooykyus I[FN-y 6 unmakmueix u PHA-
cmumynuposannvix kiemxax Jurkat ¢ npucymemeuu nponpa-
nonona u 6es nezo (I — unmaxkmuvie knemku Jurkat, 2 — un-
makmuule kremku Jurkat + nponpanonon, 3 — Jurkat+PHA,
4 - Jurkat+PHA+ nponpanonon)

IIponyxuus umrokunos (IL-2, IL-10, IFN-y) mensiache He-
3HAUUTEJBHO NOCIIE BO3ACHCTBHS IPOIIPAHOII0Ia HA HHTAKTHBIC
wietku Jurkat, 4To coBmagaeT ¢ pesysibTaTaMy HAILIMX HPe.bl-
Iymux uccnenoanuid [17,18] u yka3plBaeT, 4TO MPOIPAHOION
HE OKa3bIBAET LIUTOTOKCUYECKOTO AekcTBUs Ha T-knerku. Cie-
JI0BaTeNIbHO, HHIHOMpYIOLIee ACHCTBHE MPOIIPaHoIIoNa Ha ce-
kpeuuto [L-2, IL-10 u IFN-y B PHA-cTUMY/IMpOBaHHBIX KJIET-
kax Jurkat He sIBISCTCS CICACTBUEM IIUTOTOKCHYHOTO B heKTa
IPOIPAHOJIONA Ha KIETKU, @ PE3yJIbTaTOM ero cneluduieckoi
MHIHOUpYyIomeil akTUBHOCTH.

Pesynbrarhel HaIMX UCClIEIOBAHUM, YKA3bIBAIOIINE HA MHIU-
oupyromuii 3¢ ekt nponpanonona Ha PHA-unayunposannyio
cekperuto 1L-2, IL-10 u IFN-y uenoBeueckumu T-kieTkamu
(Jurkat), cormacyrorcst ¢ JAQHHBIMH JIUTEPATypbhl, CBHICTEIIb-
CTByIOIMMH O cHmkeHuM cekpeunu IL-2, IL-10 u IFN-y B
nuMmdonmTax Mo ASHCTBHEM MPOIPAHOIONa in Vivo | in Vitro
[5,8,24,28]. Cnenyer OTMETUTH, YTO HEKOTOPBIE PACXOXKICHUSA
MEXy HAallMMHU pe3yJbTaTaMyu U pe3yjbTaTaMH JpyTuX Hcclle-
noBarenei [5,8,24], mo Bcel BEPOSITHOCTH, BbI3BAHbI Pas3iIuyun-
SIMH B YCJIOBUSIX JKCIICPMMEHTOB, BKJIIOYAsi THIT ¥ KOJIUYECTBO
KJIETOK, KoHIeHTpauuto PHA u nporpanosiona u Bpems HHKyOa-
nuu. He6XoquMMo OTMETUTh, YTO UCIOJIb3yeMas HaMU KOHIIEH-
TpaLys IPOIPAHOIIONIA in Vitro Oblila HAMHOTO BBIIIE, YEM €ro
KOHIICHTpAIHs, UCIOJIb3yeMas OObIUHO y NAlUCHTOB C cepliey-
HO-COCYIUCTBIMU 3a00jeBaHUsIMU [24], Torga Kak B CUTyaLlUH
in vivo TIPONPAHOJION MCIOIB3YETCS B TCUECHUE IIIUTEIBHOIO
Heprosia BPEMEHH, YTO [03BOJIAET JOCTHYb KOHLEHTPALUH JIe-
KapcTBa, J0CTAaTOYHOIO JJIsi MHIMOMPOBAHHS BOCHAIUTEIbHBIX
LUTOKUHOB in vivo [12].

VYuutsiBas 3HaunMyto posib IL-2 u IFN-y B Bocnasienuu [2],
POTHBOBOCTIATUTEIBHBIN 3 dekT mponpanosona [28] MoxeT
OBITh YAaCTUYHO OOYCIIOBJIIEH €ro MOJABILSIIOLINM JIeHCTBHEM
Ha NPOAYKLMIO 3TUX BOCHAIUTENbHBIX LUTOKUHOB. [leiicTBue
BOCIHAJIUTENIbHBIX [IUTOKUHOB OOBIYHO PEryJIHpYeTCs INPOTHBO-
BOCIHAJIUTENIbHBIMA LIUTOKMHAMU. B psne uccnenosanuii y na-
[IMEHTOB C CEePJICYHO-COCYAUCTHIMHU 3a0O0JICBAHUSIMU, HA PSIY
C M3MEHEHMSIMH COZCP)KAHMSI BOCIAINUTEIbHBIX ILIMTOKHHOB B
KPOBH, BBISIBIICHBI TAaK)K€ U3MEHEHHs B YPOBHE MPOTHBOBOCIIA-
JIUTENbHBIX HUTOKMHOB (IL-10) 1 perentopoB HUTOKKUHOB (pac-
tBopuMblii TNF-perenitop-2). Cuntaercs, 4yro 6eTa-010KaTophl
MOTYT HIparh 3HAYMMYIO POJIb B PErYJSALHHA ONTUMAILHOIO
ypoBHs IL-10 B KpoBHM NALMEHTOB € CEPAEYHO-COCYIUCTBIMU
3aboneBanusmu [20].

Iporpanosnon, Kak HECEIeKTHBHBIN Oiokatop Oera-aape-
HOPELENTOPOB, LIMPOKO HCIOJIB3YETCs IJIS JICYEHUs] MHOIUX
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CEepICYHO-COCYMCTHIX 3a00JIeBaHUil, TAKUX KaK HMIIEMHYecKas
Oose3Hb cep/ua, apUTMUHM, THIICPTEH3MsI, Cep/ieuHast HelocTa-
touHocTh [1,2,3,6,27]; KpoMe TOro, MpONpaHOIo) OKa3bIBaeT
IMPOTUBOBOCHAJIMTEIIBHOE W AHTHAHIMOTCHE3HOEC ﬂeﬁCTBHe
[8,28]. BeisBien perymupyromuii 3¢ ¢GeKT mpornpaHoiona Ha
HPOAYKIHUIO IIUTOKMHOB B JUM(ONUTAX, WHOUIBTPUPYIOMINX
OITyX0J1b, U MOHOHYKJICAPHBIE KJIETKH Mepu(eprUIeckoil KPOBH
(PBMC) namnueHToB ¢ KojlopeKTaiabHbIM pakoM [8]. Ilomoxu-
TeNbHBIN AQ(EeKT MmporpaHosIona B JIeUCHUH MHOKeCTBa 3a0ote-
BaHUH YaCTUYHO OOBSCHATCS €ro PEeryasTOPHON aKTHMBHOCTBIO
Ha cexpenuto BocnanutenbHblX (IL-2 u IFN-y) u anTuBocnanu-
TeabHBIX HUTOKUHOB (IL-10).

Takum 00pa3oM, CIeayeT 3aKIIYUTh, YTO C LEIbI0 Peryis-
1y QYHKIMOHAIBHOW aKTHBHOCTU JHMM(OLUTOB, MPOTEKTOP-
HOTO M TOBPEXKJIAIOUIETO JEHCTBHSI HUTOKUHOB T-KJIETOK Ipu
pas3InuHBIX 3a00JIEBaHUAX HEOOXOIMMO YUUTHIBATH PsIIL ayTOpe-
FyJ'[ﬂTOpH])IX MCXaHHU3MOB, 06eCHe‘[MBa}OHlHX B3aHMOﬂeﬁCTBHe
HMMYHHBIX KJIETOK C Me€auaropamMu HCpBHOﬁ H SHHOKpHHHOﬁ
CHCTEM, MOJICP)KaHUE TOMEOCTa3a ITHX CHUCTEM M PEeryJsiHIo
I/IMMyHHOFO OTBCTA.
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SUMMARY

EFFECT OF PROPRANOLOL ON CYTOKINE PROFILE
IN AN EXPERIMENTAL MODEL OF HUMAN T LYM-
PHOCYTES (JURKAT CELLS) IN VITRO

ISharashenidze T., *Mamamtavrishvili N., ?Enukidze M.,
Machavariani M., 'Gabunia T., 2Sanikidze T.

'David Aghmashenebeli University of Georgia; *Thilisi State
Medical University, V. Bakhutashvili Institute of Medical Bio-
technology, 3I. Javakhishvili Tbilisi State University, Georgia

In this research, in order to establish the role of neuroendo-
crine mechanisms in the processes of immunomodulation, the
effect of propranolol on the cytokine profile in an experimental
model of human T lymphocytes (Jurkat cells) in vitro was in-
vestigated.

Jurkat cells were incubated under standard conditions. Stimu-
lation of the Jurkat cells was performed by incubation with Phy-
tohemagglutinin (PHA) (50 pg/ml) in the presence of propanon-
ol (10-4 M) and without it at 370 for 24 hours. The cytokine
profile (IL-2, IL-10, IFN-y) in intact and PHA-stimulated Jurkat
cells, incubated with and without -adrenergic receptor antago-
nist propanonol, was examined by ELISA.

The production of IL-2, IL-10 and IFN-y in intact Jurkat cells
was very low; in PHA-stimulated Jurkat cells, the production of
IL-2, IL-10 and IFN-y was markedly increased (p<0.05). Pro-
pranolol significantly reduced the production of IL-2, IL-10 and
IFN-y in PHA-stimulated Jurkat cells (p<0.05).

Cytokine production (IL-2, IL-10, IFN-y) did not change sig-
nificantly after exposure to propranolol on intact Jurkat cells,
which indicates that the inhibitory effect of propranolol on cy-
tokine secretion in PHA-stimulated Jurkat cells is not due to the
cytotoxic effect of propranolol on cells , but the result of its spe-
cific inhibitory activity.

The results of the study allow us to conclude that in order to regu-
late the functional activity of lymphocytes during various diseases,
it is necessary to take into account an autoregulatory mechanisms
that ensure the interaction of immune cells with the mediators of
the nervous and endocrine systems, maintaining the homeostasis of
these systems and regulating the immune response.

Keywords: propranolol, cytokine profile, neuroendocrine
regulatory mechanisms, T lymphocytes.

PE3IOME

IOPEKT IMMPOIIPAHOJIOJNIA HA INPO®UJIb IIHU-
TOKHMHOB B SKCIHEPUMEHTAJBHON MOJEJHA
T-IMM®OLUTOB YEJIOBEKA (KJIETKH JURKAT) IN
VITRO

Mapamenuase T.I., *Mamamrappumsuiaun H.H.,
Enykunsze M.I., 2Mavapapuanu M.I., 'Taoyuus T.T.,
2Canunkuase T.B.

"Vuusepcumem [Hasuoa Aemawenebenu Ipyszuu, *Tounucckuil
20Cy0apcmeeH bl MeOUYUHCKUll ynueepcumem, Mucmumym me-
Oouyunckou Guomexnonoeuu um. B. Baxymaweunu; *Tounucckuil
2ocyoapcmesennolil yHusepcumem um. H. J[casaxuwsunu, Ipysus

B crathe ¢ 1enbro yCTAHOBJIGHUS POJNM HEHPOIHAOKPUH-
HBIX MEXaHHU3MOB B IIpolieccax UMMYHOMOAYJISALIUH, UCCIIEN0-
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BaJjicst 3QPeKT mponpaHoiona Ha npoduib MUTOKUHOB B IKC-
nepuMeHTa bHoi Mogenu T-muMQonuToB YenoBeka (KIeTKH
Jurkat) in vitro.

Krerkn Jurkat wHKyOupoBamu B craHmapTHbIX ycnoBusix. C
HeNbl0 akTHBaluK Kietku Jurkat nHKyOMpoBain ¢ (utoremar-
rmorranHoM (PHA), 50 MKr/mi, B IpPHCYTCTBHHM HPOIPAaHO-
nona (10# M) u Ge3 uero npu 37°C B Teuenue 24 vacos. Lluto-
kuHOBbIH npoduib (IL-2, IL-10, IFN-y) B uxTaktHbIX 1 PHA-
CTUMYJIMPOBAaHHBIX KeTKax Jurkat, HHKyOHpPOBaHHBIX C aHTATOHHU-
CTOM [3-a/IpeHOPELIEITOPOB MPOIIPAHOIIONOM U O€3 HEro, UCCiIeI0-
BAJIM TI0OCPECTBOM MMMYyHO(pepmeHTHoro ananmsa ELISA.

IIponyxuusa IL-2, IL-10 u IFN-y B HMHTaKTHBIX KJIETKax
Jurkat Obuta oueHb HM3KOH; B PHA-cTMMynnpoBaHHBIX KileT-
kax Jurkat - 3amerHo yBenmuuuBanach (p<0,05). IIponpanomnon
3HAYUTENILHO CHIDKaN npoxykimio I1L-2, IL-10 u IFN-y B PHA-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

cTuMyanpoBaHHbIX Kietkax Jurkat (P<0,05). IIpoaykims uuto-
kuHOB (IL-2, IL-10, IFN-y) nocne Bo3aelcTBHS NPONpaHoIIoia
Ha WHTAKTHbBIC KJIeTKH Jurkat MeHsTaCh HE3HAYUTENILHO, YKa3bl-
Basi, YTO MHruOHUpymoliee ACHCTBUE MPONPAHOIOIa Ha CEKpe-
10 UUTOKMHOB B PHA-cTumynupoBanubix kierkax Jurkat ne
SIBJSICTCS CIICZICTBHEM IIUTOTOKCHYHOTO 3(dexTa mponpanosio-
JIa Ha KJIETKH, a Pe3yJIbTaTOM €ro creruduueckoil HHruoupyo-
IeH aKTUBHOCTH.

Pesynbrarsl Mccnen0BaHus MO3BOJSIOT 3aKIFOYHUTh, YTO C Lie-
JBI0 PEeryisiiui (YHKLIHOHAIBHON aKTUBHOCTH JIMM(OLUTOB
HOpU Pa3InYHBIX 3a00NeBaHUSIX HEOOXOQMMO YYHTBHIBATH Pl
ayTOperﬂflTOprIX MCXaHU3MOB, 06ecneq1/13a}ou11/1x B3anUMO-
ﬂeﬁCTBHC I/IMMyHHbIX KJIETOK C Me}lI/IaTopaMl/l HepBHOI‘/)I U DH-
JIOKPUHHOM CUCTEM, TOAJIEPIKaHUE FOME0CTa3a ITHX CHCTEM U
perﬂH]_LI/I}O I/IMMyHHOFO OTBETA.

A9boydy

3Om3Gobmmmaols dmdgogds 30HM3obgdols 3Gmuzombg sesdosbols T-godgmio@gdols
(Jurkat 9x®9egd0) 9Jb3gM0dgb@H e Imwgerdo in vitro

'0.95@5Tgbodg, *6.3585dmsg@0dg0am0, 28.969J0dg, 20.85ds3500560, 'm.a0d9bos, Zm.Loboody

Wodo®mggaml sgom s@dsdgbgomols Lsb. ¢bogg@lodg@o; mdogoliols Lobgendfogm

bodgeo3obm 96039GLoGgd0, 3-dobyBodgomol Lob. Lodgwozobm dom@gdbmemyool 0bLE0@ YR 0;
J0.90085b0dg0@ols Lob. mdogmobols Lsbgedfogm 960g9@bo@gHo, bods®mnggmm

38093580, 0dy9bmdmeygmszool  3MmmiEglgddo  bgo-

OM9gbom@obymo dgdobobdgool Gm@ols wsbowagbow,

YgbTsgmogmos 3Mm3Mmabmemmenols dmddgogds 30HMmgo-
6960l 3OmRombg ssdosbols T-godgmiEo@gdols (Jurkat
IYx090960) gJl3960396@ g dmegaJo in vitro.

Jurkat @900l 0bggosGos brgdmes LESbos®-
AP 300mdgddo. Jurkat x@gegdols  LEodgaomgds
3obbmd309ems - Bo@mdgdogagBobobmsb (PHA) 50 83p/den
0b3985300m, 37°C-bg, 24 Loswols aobdsganmdsTo, 3Gm-
35bm@emeols (10* M) msbsmdolisls ©s dobs 90693y
(30A™3obgdol 3@meomo (IL-2, IL-10, IFN-y) 0b@sd®y®
s> PHA-LE0dg@odgdyen Jurkat 9x@gogddo, 06390060 g-
e B-50®9bm@ 9393BMAgdol 5bHogmbolBmsb, 3GMm3s-
bogem@msb s dol godgdyg, gobolsbmgms 0dybmeg®-
396@ o Igmmeols ELISA-U bsdyoggdoo.

IL-2,IL-10 o IFN-y 0mbg 0b@o@ @ Jurkat g gogd-
o dogmosb odsmo ogm, boenm PHA-LE0dgm0® gdgan
Jurkat x®99ddo domo ©mbg 3390@om  Ao0bsdEs
(P<0,05). 36m3@obmamends 3b0dgbgermgbse dgodzo®s

IL-2, IL-10 @o IFN-y {o®3mddbol @mbg PHA-L@E0dgwo-
Ggdyeo Jurkat gx@gogodo (p<0,05).

30A™3obgools (IL-2, IL-10, IFN-y) (o®dmgds 303G obm-
@m@ols bgdmddgogdols gmbbg 0b@s@n@ Jurkat ¢ @g-
©9030 360dgbgemgbo o gigeoms, Go dJoygmomgols,
Gmd  3OM3Abm@meEols  0b3odo@dm@ymo  dmJdgwgos
3oA™obol  Lgz@giaooby PHA-LE0dgmomgdye  Jurkat
XA909g0do 5O Mol godm{ggnmo  3MM3Gsbmenmeaols
AxXA9090bg 0HMAMJLoggMmo 3mJdggdom, sdedgwo dobo
1393080490 0bdodo@megmo dndgogdols dgogyos.

53BmM9dL 3gemgsol Vgega9dbg oyMbmdom godm-
Bobogro sJgm ©sligghs, M @odgmio@gdol Bybiso-
900 5JBogmdol  oba@gagmomgdmsm  Lbgswaslbgs
05535098950l EAOML o730 gdgEos  aomgamolifobgdyan
0ol >y9Bm@gagmsizog®o  dgdebobdgdo, GmIamgdoi
9bA9bgamymygh  0dgbydo  gxdgegdols  gHMogHm-

J3ggosl bgmgnmo s gbemyMobyemo Loli@gdgdols Ig-
©05BMMJomsb, 83 LolHgdgool dmdgmlBsbols Jgbodhey-

693oL s 039by@o 3obgbol Ggyg@sios.
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