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PACIHHPEAEJEHUE UMMYHOPEAKTUBHOCTHA
K KAJBIIUTOHUH TEH-POACTBEHHOMY NIEITUAY
B TUMYCE IIJIOJOB 1 HOBOPOKJAEHHBIX YE/TOBEKA
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Memodom nenpsamotl UMMYHOZUCTROXUMUL UCCLeD08AHO PACHPEOeLeHIe UMMYHOPEAKMUGHOCNU K KAAUUMOHUH
2€H-POOCMBEHHOMY NeNINUOY 6 BULOUKOBOU JKeae3e NI0008 U HOBOPOKICHHVIX. BolssieHvl 603pacmuvle U3MEHEHUS.
axcnpeccuu KTPII, svpaxaowuecs ¢ cnuxenuu ummynopeaxmusnocmu x KIPIT ¢ mumyce nogopoKOeHHbIx No
CPABHENUIO € BULOUKOBOU HKeAe301 NA0O0E.

Katouegwvte caioea: mumyc uenogexd, niod, HOBOPOKOCHHbIU, KAAGYUMOHUN 2eH-POOCMEEHHbIU Nenmuo,
axcnpeccus. .
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DISTRIBUTION OF IMMUNOREACTIVITY TO CALCITONIN GENE-RELATED
PEPTIDE IN THE THYMUS OF HUMAN FETUSES AND NEWBORNS

By the method of indirect immunohistochemistry was investigated the distribution of the immunoreactivity to
calcitonin gene-related peptide in the thymus of human fetuses and newborns. Age-dependent changes of CGRP-
IR in organ was revealed. The decrease of CGRP-immunoreactivity was marked in thymus of newborns.
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Cpe,qw NenTUAHbIX PErYNIATOPOB, OHY U3 KTOYEBLIX MO-  peaKTUBHOCTM K KI'PI1 B Ty4HbIX KNneTkax [2,17]; B iMmdouu-
3UUNM 3aHUMAET KalbLUWUTOHMH FEH-POACTBEHHbLIM  Tax TUMYycCa, cene3eHKn n numdaTtnyeckux yanos [ 11,16].
nentung (KFPM). KFPM wnpoko npeactaBneH B LEeHTPaibHON Kak cBungetenbctByeT aHanns3 nutepatypbl KI'PIN nHru-
1 nepnudepruyeckon HEPBHOM CUCTEME, a TaKXKe B CepAeYvyHo-  GUPYeT NPoAyKuUMIio Y-uHTepdepoHa u uHTepnenkunHa-2 (UJ1-
COCYAMCTOW, pecnmMpaTtopHOK, NULLEBAPUTENbHON, MOYeno-  2), MHAYLMPYS B TO e BpeMms cekpeunto U1-8 n UJT-13 [2].
JIOBOM cUCTEMaAx YenoBeKa U MJIEKOMUTAIOLWMX KUBOTHBbIX. lNokasaHa aHTUMWKPOOHas akTMBHOCTb KIPI B oTHOWeEHWK
[7,10,14]. Kak noKasblBatoT AaHHble MoNeKynsapHo-6uonorn-  Streptococcus mutans, Lactobacillus acidophilus,
YEeCKUX, GU3NO0NOTNYECKNX N PapMaKoNOrMyecKnx uccaeano- Enterococcus faecalis, Escherichia coli, Pseudomonas
BaHWMN, KanbLUMUTOHWH FreH-POACTBEHHbIK NenTua BbinoaHgeT  aeruginosa and Candida albicans [1,9]. Kpome Toro ycrta-
MHOIOYUCNIEHHbIE PYHKLNU B PETYNATOPHbIX CUCTEMAX, NO-  HoBAeHo BausHue KIPI Ha dyHKUKMIO MaKpodaroB M KNETOK
TEHUMPYSa psg MeTabonnyecKknx n Tpodmndeckmnx adpdeKToB B JlaHrepraHca, BKAOYas: Cynpeccuio aHTUreH-npeseHTaumm
addeKTopHbIX KNeTkax [12,13,18]. W ycuneHue daroumtapHon aktMBHocTH [6,20]. Mo gaHHbIM
BmecTe ¢ TeM KanbUWTOHWH FEeH-POACTBEHHbIN NENTUa  psiAa aBTOPOB NyTEM NOBbIWEHMS YPOBHS LIMTO30/IbHOMO Kaslb-
MOXeT 6blTb onpeaeneH U Kak UMMYHOMOAYAATOP, ABASACh  LMS KaJbLUMTOHWUH reH-pOACTBEHHbIN NENTUA MOAYMPYET aK-
O6LWNM NUFraHOOM HEPBHOW, 3HAOKPUHHOM U UMMYHHOW CUC-  TUMBHOCTb CMHTa3bl OKCMAa a3oTa. [8].
Tem [13,16,19]. B page paboT 0OTMEYEHO Hann4yne UMMYHO- Mexay Tem, nogaBnsiollee 60NblLNHCTBO paboT KacaeT-
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CH U3y4YeHusa pacnpepeneHuns KalbLUUTOHUH FreH-POLCTBEH-
HOro nenTuaa B LEeHTpaNbHbIX U nepudepmnyecKkmux opraHax
UMMYHHOW CUCTEMbBI NTUL, U MIIEKOMUTAIOWMNX HUBOTHbLIX, a
TaKXXe B yC/IOBUAX in vitro, B TO BpemMs Kak AaHHble 06 aKcn-
peccun KIPI B MMMYHHOW cucTeme YenoBeKa, B TUMyce B
4YaCTHOCTU OTPbLIBOYHbI, @ HEPEAKO U MPOTUBOPEYMUBDI, 4YTO
CBUAETENLCTBYET 06 aKTyalbHOCTU UCCNefoBaHMa pacnpe-
LefleHUss UMMYHOPEAKTUBHOCTU K KalbLUUTOHUH FEH-POA-
CTBEHHOMY NenTuay B TUMYCE B OHTOreHe3e YefioBeKa.

Llenb uccnegoBaHusa. M3y4yntb aKCnpeccuo KanbLuTo-
HWH reH-pPOLACTBEHHOrO NMenTuaa B TUMYCe MNIOLOB U HOBO-
POXIEHHbIX YeNoBeKa.

MaTepunan n metoabl

O6bEKT uccnefoBaHWsa: ayToNCUMHbIN U GUONCUNHBIR Ma-
Tepuan 14 TumycoB nnofos 24-27 Hepenb 1 11 TUMYCOB HO-
BOPOXAEHHbIX AeTen 1-4 cyToK

duKcaunsa maTepuana nposojunacb B YHUBEPCaNbHOM
pacTBope 418 UMMYHOTMCTOXMMUYECKUX UCCnefoBaHui Mop-
donorndeckoro matepuana: 2% pactsope 3am60HHU, BKIIO-
Yatowem napadopmanbierns, NMKPUHOBYIO KUCOTY, OAHO-U
[Byx3amelleHHbln docdaTel HaTpua (pH 7.4). Mocne dukca-
umn dbparMeHTbl TUMYCa NocnefoBaTeflbHO NPOMbIBaNIUChL B
0.1M cdocdaTHOM B6ydepe (pH 7.4), 50% aTtunosBom cnupre,
0.1 M ¢docdaTtHoMm 6ydepe (pH 7.4), 20% pacTBOpe caxapo-
3bl. B nocnegHem pactBope o6pasubl TKaHW Haxo4WIUCh B
TeyeHune 12 yacoB npu Temnepatype 4°C. CepuitHblie cpesbl
TONWNHON 8-1OMKM 6bIIM NPUTOTOBJIEHBI N3 3aMOPOXKEHHbIX
B 0,9% dusnonornyeckom pactsope dbparMeHTOB TUMycCa C
NMOMOLLbIO aBTOMaTMYECKOr0 3amMoparkMBatolwero MMKpoTo-
mMa bupMmbl «Leica» npu TemnepaType-22°C, CMOHTMPOBAHBI
Ha MOKPLITbIX XeNaTUHOM (2% pacTBOp) NPEeAMETHbIX CTEK-
Nnax U BbICylIeHbl NMPU KOMHATHOM TeMnepatype (18-20°C) B
TeyeHue 30 MUHYT. 3ateM npenapatbl OblIM NOMELLEHbI B
XONOAMNBbHYIO KaMepy, rAe COXpaHAIuch Npu TeMnepartype-
78°C. MNepen npoBeaeHWEM UMMYHOTMCTOXMMUYECKUX peaK-
UMM NpeaMETHbIE CTEKNA M3BMIEKANIUCh U3 XON0AWIbHUKA U
noABepranncb NPOCyLKe B OTKPbITOM NOMELLEHUNU NPU TEM-
nepatype 18-20 °C B TeyeHne 30 MUHYT. 3aTeM cpesbl IBaXK-
bl npombiBanuch B 0.1 M docdatHom bydepe (pH 7.4) B
TedyeHne 20 MUHYT, Noc/e 4ero Ha HuUx HaHocuncs 10% pa-
CTBOpP HOPManbHOW Ko3bel cbiBOPOTKKU (Dakopatts; X907).
O6paboTaHHble CbIBOPOTKOM NpenapaThl MoMeLlanuch B TEM-
HYl0 yBNaxHeHHylo Kamepy Ha 30 MuHyT. Mocne yaaneHus
CbIBOPOTKM cpedbl 06pabaTbiBanncb ChiIBOPOTKOM, coepa-
Wen NONUKIIOHaNbHble aHTUTEeNa K KalbLUWTOHUH FeH-poj-
ctBeHHoMmy nentuay (KIPM, 1:200, IHC 6012, Peninsula).

Puc.1 UMMyHOpeaKTMBHOCTb K KalbLIUTOHWH reH-POACTBEH-
HOMyY nenTuay B TUMyce nnoga 25 Hefenb(A) U HOBOPOXAEHHO-
ro pebeHka (b). Henpsimon MMmyHOodyopeCcLEeHTHbIM MEeTOA.
x200.
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MN3BneyYeHHble N3 TEMHON YBNAXXHEHHOM KaMepbl Mo uctede-
HUWM CpOKa MHKyGauuun npenapatbl ABaxKAbl N0 10 MUHYT
npombiBanuch B KioBeTax ¢ docdaTtHbIM 6ydepom (pH 7.4).

[anee cpe3bl 06pabaTbiBanMCb CbIBOPOTKAMU, COAEPIKA-
WMMW BTOPUYHbIE aHTUTENA, KOHbIOrMpOBaHHble ¢ Gsiyopo-
dopamu: Cy3 (Cy3™-GARIgG, 30254, Jackson) B pa3Beje-
Huu 1:100, 3aTemM NomMeLwanncb Ha 2 Yaca B TEMHYIO YBaX-
HEeHHyto Kamepy. [ocne yganeHns CblIBOPOTKU U ABYKPATHOrO
npombiBaHus B dochdaTtHOM Gydepe (pH 7.4) cpedbl 3aKnio-
yanucb B cMechb rnuuepuH/docdaTtHbin 6ydep (3:1). OueHka
pe3ynbTaToB NPOBOAMNACh Ha yHUBepcalibHOM GOTOMUKPOC-
Kone Axiophot (“Zeiss”, TfepmaHus) ¢ KOMBUHALUAMU DUNLT-
pos ana Cy3 nHayuMpoBaHHOM MMMYyHObNyopecLeHLUN. NH-
TEHCUMBHOCTb bnyopecLeHumMn onpeaensanacb Kak cnabas,
cpefHaa U cunbHasa. B Kaxgom cnyvae aHanuauposanu 10
nonen 3apexuns npm ysennyeHnn 400x (Astangunos I.I., 1990).
Onpepensanca nokasaTtenb 3KCNPECCUN KaNbLUTOHUH TeH-
POACTBEHHOrO NenTuja, KOTopbIM NpeacTaBfisan cobon OTHO-
weHne KIPTM-nMMyHOpPEaKTUBHLIX CTPYKTYP K 06LEeMY Yucny
KNeTOoK B NoJfie 3peHus, BblpaXKeHHbI B npoueHTax. Ctatuc-
TUYECKYI0 06PabOTKY NOJyYEHHbIX Pe3yNbTaToB NPOBOAUIN C
npPUMEHEHMEM NaKeTa NpuKnagHbix nporpaMmm «STATISTICA»
(Version 6-index, Statsoft Inc.).

PesynbraTthl M 06CyAeHHe

B BMNOYKOBOM }enese NnoLoB YyenoBeKa 24-27 Hepenb
BbIABIEHbl UMMYHOPEAKTUBHbIE K KalbLUWUTOHUH FeH-pPOA-
CTBEHHOMY NENTUAY KNEeTOYHblE U BOJIOKHUCTbIE 3/1IEMEHTHI.
MNokaszaTenb akcnpeccun KIPM coctasnan 16,4+1,16%. k-
Cnpeccus KanbLUWTOHUH reH-poACTBEHHOro nentuja obHa-
pyxuBanacb B 3anuTenuanbHbIX KNeTKax, TuMouuTax, AeHa-
PUTHBIX KNIETKax, Mmakpodararax, a Takxxe HepBHbIX BOJIOK-
Hax (puc. 1a). B Kneto4yHon nonynsuuun nogasnstouwee 60/b-
LUMHCTBO MMMYHOPEAKTUBHbBIX K KanbLUUTOHWUH FE€H-POACTBEH-
HOMY MenTUAY CTPYKTYP COCTaBNANIN KNETKU C HEGONbLUIOW Be-
JINYUHOM KNIETOYHOTO TeNla u cnabon unu cpeaHen CTENEHbIo
aKcnpeccun. Kak npaBuiio, uMmyHopeaKkTuBHble K KIPT
KNeTkn dopmMupoBanu HeboblUKUE TPYMnbl, COCTOALLNE U3
KNeTOK OAHOW BEIMYUHbLI UK pa3finiHbIX pa3MepoB. Hepea-
KO OHM pacnofiaraiucb HaACTONbKO GIM3KO APYr K APYrY, 4TO
rpaHuLbl MeXay HUMK He onpegenanucb. Mexay KIPM-um-
MYHOPEaAKTUBHbLIMU 3NUTENUANbHLIMU KNETKaMU U TUMOLM-
TaMu NpoCNexnBanuCb TOHKUE U3BUTbIE UMMYHONO3UTUB-
Hble K KanbLWUTOHWH FEH-POACTBEHHOMY NeNTUAY HEPBHbIE
BOJIOKHA C TOYEYHbIMW BapUKO3HbIMM yTONLWEHUIMU. B pas-
JIMYHBIX NONSX 3PEHUA OQHOrO cpe3a BUIOYKOBOW Xefnesbl
KOJINYECTBO UMMYHOPEAKTUBHBIX K KalbLUUTOHWUH FeH-poj-
CTBEHHOMY NeNTUAY CTPYKTYp TaKxe Bapbuposaso.

B TMMyce HOBOPOXAEHHbIX AETEN MO CPaBHEHUIO C BU-
JI0OYKOBOW enesow nnogos Konmyectso KIPM-UP cTpyKTyp
yMeHbLUanock. bonblWMHCTBO MMMYyHOpPeaKTUBHbIX K KI'PI 06-
pasoBaHWit COCTaBNANU NUTENUANbHbBIE KNETKU U HEPBHbIE
BOJIOKHa. OTMeYanacb CpefHAs CTEMNeHb IKCNPECCUU Kallb-
LMTOHWH reH-pOACTBEHHOIO NenTuia B anNuTennanbHbIX KneT-
Kax Tenel laccans. MpoHWKasa B TKaHb BUNOYKOBOW XKefesbl
B 06/1aCTV Kancynbl, NOMIOXKUTENbHbIE K KalbLUUTOHWUH FeH-
pPOACTBEHHOMY NEeNTUAY HEPBHblE BOJIOKHA pacnpocTpaHs-
JINCb NO X0y COCYA0B opraHa, GopMupys nepuBacKynsipHbole
cnneteHns. He ncknoyvero, 4to KIPM-UP HepBHble BONOKHA
adbepeHTHOrO NPOUCXOXKAEHUSA UK ABAFIOTCA OTPOCTKaMU
HENPOHOB y3/10B cMMNATUYEeCKOro cteona. Hanunyvme 60/b-
wero yucna KrPM-UP KneToK, pacnonoxeHHbIX BO BHYTPU-
[ONbKOBbIX MEPUBACKYNAPHbLIX MPOCTPAHCTBaAX, 0ObACHAET-
CH TEM, YTO KalibLLUTOHWUH FeH-POACTBEHHbIN NenTua, Aewn-
CTBYSl KaK BasoaufiataTop Ha rnagkue MblleyHble KNeTKu
KPOBEHOCHbIX COCYA0B, CNOCOBEH BAUATL Ha TPaHCMNOPT 3pe-
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NbIX T-KNeToK U3 Tumyca B nepudepuyeckme numbouHble
opraHsbl [2,3,4,5,11,15].

MMmyHopeaKTMBHOCTL K KI'PIT B TUMYCE YenoBeKa K Mo-
MEHTY poxaeHusa pebeHKa cHuxaeTcs. [NoKkasaTenb 3Kcn-
peccun KanbLUTOHUH FEH-POACTBEHHOrO NenTuaa B BUIOY-
KOBOMW }enes3e HOBOPOXKAEHHbIX AeTen coctasnan 8,4+ 0,86%,
4YTO LOCTOBEPHO HUXe (p<0,01), yemM B TUMyCe NNOLOB
(16,4+£1,16%). 3HauuTenbHasa akcnpeccusa KIPM B tumyce
YyenoBeKa B NpeHaTasbHOM OHTOreHe3e ABNSeTCA CBUAETENb-
CTBOM €ro aKTMBHOIO y4yacTusa B npoLeccax CTPYKTYPHOro U
dYHKLMOHaNLHOI0 CO3PEBAHUA KaK CTPOMalibHOro U cocy-
AWCTOrO KOMMOHEHTOB BU/I0YKOBOW Xeneabl, TaK U TUMOLMU-
TOB HaxoAsWMXcs Ha pa3Hon ctagun anddepeHUnpPOBKH.
MpucytcTBHE B TUMYCE NIOAOB U HOBOPOXAEHHbIX KIPI-
MMMYHOPEaKTUBHbIX KIETOK CBA3aHO C NponudepaTuBHbLIM
LeNcTBMEM HelponenTuaa Ha KNeTKM, a TakKe ero Mmetabo-
NIM4ECKUMU U Tpoduydecknmu adpdektamu [12]. Kanbuumto-
HWH reH-pPOACTBEHHbIM NeNTUA OKasblBaeT BAUSHUE Ha And-
depeHUUPOBKY, co3peBaHue u nponvdepaLmio TMUMOLUTOB,
a TaKxe cnocobeH mHayuupoBaTb anonto3 CD4+CD8+ no-
nynaumm. CHuxXeHue MMmMmyHopeaKTMBHOCTHU K KI'PT K MomMeH-
TY POXKAEHUS pebGeHKa C OAMHAKOBOW BEPOATHOCTLIO MOXET
NPOUCXOANTb KakK 3a cYeT ymeHblweHusa ynucna KIrer-mpe kne-
TOK BCNeACTBUE UX rnbenun, Tak U No NPUYUHE CHUMKEHUSA
aKTMBHOCTM MPHK KanbUWTOHWH reH-pOACTBEHHOMO NenTu-
[la B OCTaBLUMXCH KIETKax.

TakuM 06pa3oM, NoslyYeHHble JaHHble CBUAETENLCTBYIOT
0 HanM4ynn UMMYHOPEAKTUBHOCTU K KallbLULMUTOHUH reH-poa-
CTBEHHOMY NenTuay B TUMYCe MNOA0B U HOBOPOXKAEHHbIX Ae-
Ten. Oxkenpeccus KIPI aBnseTca xapaKTepHbIM NPU3HAKOM
pacTywmx u auddepeHUMpPYIOLLNXCH KIETOK TUMYyCa YeNioBe-
Ka. BapnabenbHoOCTb UMMYHOpeaKTUBHOCTU K KIPI B BU-
JIOYKOBOMW Xenese NnojoB U HOBOPOXKAEHHbLIX MOXET ObITb
00YyCNOBNEHa reTepoXPOHHOCTLIO CO3PEBaHUSA CTPYKTYPHbIX
KOMMOHEHTOB OpraHa U MX BOB/IEYEHUSA B PErYNALMUIO UM-
MYHHOrO OTBETa.

Jlureparypa

1. Antunez, C, Torres MJ, Lopez S, Rodriguez-Pena R, Blanca M Calcitonin
gene-related peptide modulates interleukin-13 in circulating cutaneous lym-
phocyte-associated antigen-positive T cells in patients with atopic dermati-
tis. //Br J Dermatol. 2009 Sep;161(3):547 — 53.

2. Bulloch, K, McEwen BS, Diwa A, Radojcic T, Hausman J, Baird S. The
role of calcitonin gene-related peptide in the mouse thymus revisited. //
Ann N Y Acad Sci. 1994 Nov 25;741:129 - 36.

3. Carucci, JA, Ignatius R, Wei Y, Cypess AM, Schaer DA Calcitonin gene-
related peptide decreases expression of HLA-DR and CD86 by human den-
dritic cells and dampens dendritic cell-driven T cell-proliferative responses

- —

via the type | calcitonin gene-related peptide receptor. J Immunol 2000,
164:3494 - 3499.

4. Champion, HC, Bivalacqua TJ, Pierce RL, Murphy WA Responses to
human CGRP, ADM, and PAMP in human thymic arteries. // Am J Physiol
Regul Integr Comp Physiol. 2003 Feb;284(2):R531-7.

5. Dakhama, A, Balhorn A, Taube C, Alvarez AG Calcitonin generelated
peptide inhibits antigen-specific T-cell activation and subsequent develop-
ment of a primary allergic immune response. // J. Allergy Clin Immunol 2003,
111:5290.

6. Ichinose, M, Sawada M Enhancement of phagocytosis by calcitonin
gene-related peptide (CGRP) in cultured mouse peritoneal macrophages. /
/ J. Peptides. 1996;17(8):1405 - 14.

7. Gibson, S.J., Polak, J.M., Bloom, S.T., Sabate, |.M. Calcitonin gene-
related peptide immunoreactivity in human and eight other species. // 1984.-
J. Neurosci. 4, 3101 — 3111.

8. Golden, SC, Shalita AR, Lee WL. Neuropeptide (calcitonin gene-related
peptide) induction of nitric oxide in human keratinocytes in vitro. // J. In-
vest Dermatol. 2006 Sep;126(9):1994 — 2001

9. El Karim IA, Linden GJ, Orr DF, Lundy FT. /J Neuroimmunol. Antimicro-
bial activity of neuropeptides against a range of micro-organisms from skin,
oral, respiratory and gastrointestinal tract sites. // 2008 Aug 30;200(1 -
2):11 - 6.

10. Kranz A, Kendall MD, von Gaudecker B: Studies on rat and human
thymus to demonstrate immunoreactivity of calcitonin gene-related peptide,
tyrosine hydroxylase and neuropeptide Y. //J Anat 1997, 191:441 — 450.

11. Kurz B, von Gaudecker B, Kranz A, Krisch B. Calcitonin gene-related
peptide and its receptor in the thymus. // Peptides 1995;16(8):1497-503.

12. Micevych, P. E.; Kruger, L. The status of calcitonin gene-related pep-
tide as an effector peptide. // Ann. NY Acad. Sci. 657:379 — 396: 1992.

13. Mignini F, Streccioni V, Amenta F. Franco-Cereceda et al. Autonomic
innervation ofimmune organs and neuroimmune modulation. // Auton Au-
tacoid Pharmacol. 2003 Feb;23(1):1 — 25.

14. Millet I, Phillips RJ, Sherwin RS, Ghosh S. Inhibition of NF-kappaB
activity and nhancement of apoptosis by the neuropeptide calcitonin gene-
related peptide. // 2000 May 19;275(20):15114 - 21.

15. Sakuta, H, Inaba K, Muramatsu S Calcitonin gene-related peptide en-
hances apoptosis of thymocytes. // J Neuroimmunol. 1996 Jul;67(2):103 — 9.

16. Wang, Z, Ji XR, Li JF, Gao JF, Liang GH. Expression of CGRP, ACTH and
5-HT in normal human lymph nodes. //Xi Bao Yu Fen Zi Mian Yi Xue Za Zhi.
2003 Jan;19(1):95 - 6.

17. Weihe, E, Muller S, Fink T, Zentel HJ Tachykinins, calcitonin gene-
related peptide and neuropeptide Y in nerves of the mammalian thymus:
interactions with mast cells in autonomic and sensory neuroimmunomod-
ulation // Neurosci Lett. 1989 May 22;100(1-3):77 — 82.

18. Xian, Wang, Liyu Xing, Yutong Xing, Yueming Tang ldentification and
characterization ofimmunoreactive calcitonin gene-related peptide from lym-
phocytes of the rat // Chide Han Journal of Neuroimmunology 94 1999 95
-102

19. Xing, L, Guo J, Wang X. Induction and expression of beta-calcitonin
gene-related peptide in rat T lymphocytes and its significance. // J Immu-
nol. 2000 Oct 15;165(8):4359 - 66

20. Yaraee, R, Ebtekar M, Ahmadiani A, Sabahi F Effect of neuropeptides
(SPand CGRP) on antigen presentation by macrophages. // Immunophar-
macol Immunotoxicol. 2005; 27(3):395 — 404.

Moctynuna 24.02.2012r.



