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Peslome

HeBponenmugu mozam ga bbgam u nenmugHume cemelcmBa, ekcnpecupaHu om 2ausma. HeBponenmugume
uMam pasaudHu buonozuuHu ebekmu: pesynauus Ha eeHHama mpaHckpunuus, AokaaHus kpvBomok, cuHan-
mozeHe3ama u 2auanHama apxumekmypa. B peBlomo akueHmupame Ha ¢yHkuusma Ha HeBponenmugume B
kaembuHama komyHukauusi 8 UHC ¢ uea onpegeasHe koako muna HeBponenmugu u HeBpompaHCMumepHo oc-
BobokgaBaHe coulecmByBa, u MoXke AU HeBponenmugume ga ce cyumam 3a ,ucmuHcku, HeBpompaHcMumepu.

KalouoBu gymu: HeBponenmugu, HeBpompaHcMumepu, 2Ausi, CUHanmozeHe3a

Abstract

Neuropeptides can also be peptide families expressed by glia. Neuropeptides are involved in the regulation of
gene transcription, local blood flow, synaptogenesis and glial architecture. In the review, we focus on the role of
neuropeptides in CNS cell communication and the different types of neuropeptides and neurotransmitters. We
try to answer the question of whether neuropeptides can be considered ,true, neurotransmitters.
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HeuBug ge Buug (De Wied, 1971) npes 70-me 20g Ha
20 Bek npegnaza mepMuHbm HeBponenmugu. Menmugu
Mozam ga 6bgam u nenmugHume cemeucmBa, ekcnpecu-
paHu om 2ausma (Burbach, 2010).

HeBponenmugume umam pasauyHu BUOAO2UYHU edek-
mu: pezyAauusi Ha zeHHama mpaHckpunuus (Landgraf
and Neumann, 2004), aokaaHus kpvBomok (Cauli et al.,
2004), cuHanmozeHe3ama u z2AuaaHama apxumekmypa
(Theodosis et al., 1986).

BvBegeHue

IHec ca u3BecmHu Hag 70 2eHa B zeHoma Ha 6o3zau-
Huuume, koumo kogupam HeBponenmugu. YmouHsBaHemo
ypes yampacmpykmypHU UMyHOXUCMOXUMUYHU MmexHuku
ycnopegHo ¢ koauvecmBeHu usmepBaHus nocpegcmBom
Bce no-uyBecmBumeaHu aHmMumena He camMo cpewy ca-
MUumMe nemugu, HO U cpewy mexHume peuenmopu. ToBa
e kpaltvebaHus kambk B8 masu obaacm, koumo npegaaza
BbamokHocmma 3a omgudepHuupaHe poAama Ha HeB-

ponenmugume B xumuuyHama MmpaHCMUCUs U MAXHOMO
B3aumoomHoweHue ¢ gpyau HuckomoaekyAaHu HeBpom-
paHcMumepu.
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B o630pa akueHmupame Ha ¢yHkuusma Ha HeBpo-
nenmugume B kaemvuHama komyHukauus 8 LUHG, ¢ uea
onpegensHe konko muna HeBpompaHcMumepu u HeBpom-
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paHcMumepHo ocBoboXgaBaHe cowecmByBa, u MmoXe Au
HeBponenmugume ga ce cyumam 3a ,ucmuHcku, HeBpo-
mpaHcmumepu (Sudhof, 2008).
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PasauuaBam ce Hakoako muna HeBpompaHcMumepHo
ocBobokgaBare (Sudhof, 2008), koumo ca: 1) cuHanmuu-
HU HeBpompaHcMmumepu — ocBobokgaBam ce B cuHanca
3aegHo cbe cekpeuus Ha kaacuuecku HeBpompaHcmume-
pu kamo aaymamam, TAMK, 2AuUUUH, auemUAXOAUH, ATO;
2) MoHoaMuHu — ocBobokgaBam ce upe3 ekaouumosa om
manku BesukyAu ¢ nabmHa copueBuHa (MBIC), no-uecmo
B8 omcbecmBuemo Ha cuHanmuuHu obpasyBaHus; 3) HeB-
ponenmugu — cekpemupam ce upe3 ekzouumosa om 2o-
AeMU 2paHyrapHu Besukyau (ITB) cowo HapuyaHu 2oanemu
Beaukyau ¢ nabmHa copueBuHa (MBIC); 4) maaku megua-
mupu kamo asomeH okcug u eHgokaHabuHougu, koumo ce
ocBobokgaBam upes gudysus.

Camo nbpBusm mun mpaHcMumepu Meguupam 6bp-
3a mpaHcmucus, gokamo ocmaHaAume obuwo ce o3Hava-
Bam kamo HeBpomogyramopu.

CnaegoBameaHo, HeBponenmugume moz2am ga ce npu-
emam 3a HeBpomogyaamopu. Bcuuku kaacuuecku HeBpo-
mpaHcMumepu geucmBam Ha HuBo cuHanc upe3 UoHo-
MpONHU peuenmopu, Ho U kamo obemHuU mpaHcmumepu
upes G-npomeuH-cBvpaaHu peuenmopu (GMNCP). HeBpo-
mMogyAamopume umam obpamHa Bpvaka ¢ kaacuueckama
CuHanmuyHa mpaHcMucus. 3a yAeCHeHue ce u3noasBa
mepMuHa HeBpomogyaauus 3a obosHauaBare HeBponen-
mugHume ¢yHkuuu 8 mexkgyHeBpoHaaHama komyHukauus.

Tomas Hokfelt u He2oBume cvmpygHuuu gokasBam
cbwecmByBaHemo Ha MHokecmBo mpaHcMumepu B nen-
mugepauyHU U MoHoamuHepauyHu HeBpoHu (Hokfelt, 2010).

Ko-Haauvuemo (m.e. npucbcmBuemo Ha gBa u noBeue
mpaHcMmumepu ¢ npomuBonoaokHu edekmu B eguH u cou
HeBpoH) Ce npuema 3a HOPMaAHO ABAeHUe npu ueHmMpaA-
Hume u nepudepHume HeBpoHu (Salio et al., 2006). HeBpo-
nenmugume ko-cvwecmByBam u ¢ gpyau HeBponenmugu,
HuckomonekyAHu Bbp3ogelicmBawiu HeBpompaHcMumepu,
Hakou pacmexkHu ¢pakmopu u 2a3oobpasHus mpaHcmumep
aszomeH okcug (Dun et al., 1994; Yang et al., 2000).

HeBponenmugume, kozamo ko-cvbwecmByBam ¢
knacuuecku mpaHcMmumepu o6ukHoBeHO ca OCHOBHU
npeHocumeau, gokamo HeBponenmugbm mogyAupa HeB-
poHaAHUsA omzoBop upe3 gelcmBue Bbpxy npe- uf/uAu no-
cmcuHanmuuHus MCP.

PasAuuHU yyacmbuu Ha LLHC cbgopkam pasHoobpas-
HU HeBponenmugu u cbBmecmHomo um cvwiecmByBaHe e
no-pasnpocmpaHeHo. [JokasaHo e, ye HAKoako pasAauyHu
HeBponenmuga ce cbBmecmsBam ¢ auemuAXOAUH, mpaH-
CMUMEpHU aMuHOKUCeAUHU, BUO2eHHU aMuHu, a3omeH
okcug u pacmexkHu dakmopu B 2oaam Bpou obaacmu Ha
LHC (Merighi, 2009; Salio et al., 2006).

TpaHcAokauusma Ha HeBponenmugHume peuenmo-
pu om B go mepmuHaAHume MembpaHu e gokasaHa 3a
k-onuougHu peuenmopu B xunomaaamyca (Shuster et al.,

1999) u 3a geama-onuougHume peuenmopu B8 meseHue-
dannama PAG (Commons, 2003), U 2pbbHauHus cmbAb
(Cahill et al., 2001).

Cmumya-3aBucumama  mpancaokauus Ha kana-pe-
uenmopume KOP1 Bopxy naaamenama membpara moxe
ga goBege go noBuwera BeposmHocm guHopduHbM ga
cBopke KOP1. MoBuweHomo guHopduHoBo cBupaBare
Moke ga goBege go noHwkeHue Ha nocaegBauiomo HeB-
ponenmugHo ocBoboxkgaBaHe (Shuster et al., 1999).

MHmepHeBpoHanHama komyHukauus, kosmo ce Ha-
6alogaBa u3BvH cuHancume ce oO3HavaBa C pas’AuvHU
MepMUHU — He-cuHanmuyuHa mpaHcmucus (Merighi, 2002)
UAU napacuHanmuuHa mpaHcMucus (Szapiro and Barbour,
2009). Tasu mpaHcMmucus npuema pasAudHu ¢opmu. lNpu
nepucuHanmuyHama mpaHCMUCUs uMa HopmanHo Besu-
kyaapHo ocBobokgaBaHe Ha mpaHcmumep 8 cuHanmuuy-
Ho-akmuBHuUmMe 30HU (go 100-200 Hm). CuHanmuyHomo
pasnpocmpaHeHue npegcmaBasBa BkalouBaHe Ha peuen-
mopume Ha 3Ha4YumeAHo pascmosHue (noHe 0,5 mm) om
mscmomo/mecmama Ha ocBobokgaBanemo. Mpu uHmep-
CUHaANMUYHOMO pasnpocmpaHeHue uma 3HavumeAHa gu-
¢dy3us Ha mpaHcMmumepa u3BvbH cuHanca, koemo Bogu go
akmuBupaHe Ha CbCegHU peuenmopu om Cbwua mun u
Ha u3BbHCUHANMUYHU peuenmopu Ha cbwama kaemka.

Mpu xemepocuHanmuyHomo npegaBaHe mapaemHu-
me peuenmopu ce omkpuBam Bovpxy kAemku, koumo He
yuacmBam B cuHanmuuHomo ocBoboxkgaBaHe Ha mpaH-
cMumep, kamo gpyau HeBpoHU UAU 2AuaAHu kaemku.
O6eMHama mpaHcMmucus ce uspassBa (Zoli et al.,1998)
B cuzHaau3upaHe u omcbcmBue Ha cuHanc u BkalouBa
mpaHcMumepHa gudy3us Ha 20AemMu pa3cmosHus (1Mm u
noBeue). TpaHcMumepHomo ocBobokgaBaHe e uecmo, HO
He 3agbakumenHo u Moke ga BbaHukHe BvB Boaka uacm
Ha kaemkama (Fellin, 2009). Pa3Bumuemo Ha no-cvuBop-
WeHU UMYHOXUCMOXUMUYHU mexHuku 3a aHaAu3 Ha He-
Bponenmugume u mexHume peuenmopu (Salio et al., in
press) no3BoasBa oxapakmepusupaHe Ha npocmpaHcmBe-
HumMe B3aUMOOMHOWEHUS MeXQgy Au2aHg u peuenmop.

B  xunomaaamo-HeBpoxunodusapHama  cucmema
ekcnpecusma Ha okcumouuH/BasonpecuH nokasBa 3Ha-
yumeaHa nAacmuuHocm, uyBcmBumeaHa Ha ocMomuu-
HU CMUMyAU U cmpec-cBbp3aHu MexaHu3mu, cpeg koumo
Aakmauusma (Gainer et al., 2002). UacaegBaHus npu Hop-
MaAHU XKUBomHu, XoMO3U20mHU NAbxoBe (van Leeuwen et
al., 1998) 6e3 BasonpecuHoBa cekpeuus nokasaxa Bucoka
cmeneH Ha caokHocm kakmo Ha cheyudpuuHocmma, maka
u Ha koauyecmBomo Ha okcumouuH/BazonpecuHoBume He-
BpoHu. CvomHoweHuemo Mexgy uPHK 3a gBama nenmuga
ce npoMeHa om ocmomuyeHu cmumyau. OcBeH moBa uma
U mpemu ¢eHomun Ha MazHOUEeAyAapHUme HeBpoHU, npu
koumo uma egHakBo koauuecmBo uPHK 3a okcumouuH u
BazonpecuH, kamo mesu knemku ce yBeauuaBam gpac-
muuHo B nepuoga Ha nakmauusma (Gainer et al., 2001).

B comamocemuBHama cucmema HeBpoxumMuyHuam
deHomun Ha nenmugepaudHume HeBpoHU Ha 2pvbbHauHa
Mo3buHume 2aHaAuu (TMIN) e noBausiH om mpaBmu Ha ne-
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pudepHume HepBu. HeBponenmugbm 2aAaHuUH npucbcm-
Ba B manka yacm om HeBpoHume Ha (M) npu HOpMaAHuU
ycaoBusi, HO npu Ae3us Ha HepBume B masu 3oHa koau-
yecmBomo My HapacmBa. MNMoBuwieHusm 2anaHuUH cmumy-
Aupa npopacmBaHemo Ha HepBa U noBausBa obpabom-
kama Ha BokoBume cmumyau. CvobwaBa ce kakmo 3a
npo-, maka u 3a aHmuHouuuenmuBHu epekmu, BeposmHo
cBop3aHo ¢ akmuBupaHemo Ha pasAuvHU peuenmopu.
Mpegnoaaza ce, Ye npecuranmuyHume GalR2 peuenmo-
pu ca npo-HouuuenmuBHu, kamo noBuwaBam ocBoboxk-
gaBaHemo Ha Bb3bygHu mpaHcMumepu B 3agHus pos, a
CbWo ca aHmuHouuuenmuBHu kamo akmuBupam 2ayma-
MamepzuyHu GalR1-noaokumearHu uHmepHeBpoHu (Xu et
al., 2008). HeBponenmugom Y cbw,0 HapacmBa napanea-
HO ¢ 2aAnaHuHa (Landry et al., 2005).

MNgeHmuduuupaHemo Ha 2a308e kamo mexkgyHeBpo-
HaAHU cuzHaAu (Baranano et al., 2001) uAu MogyAauusma
Ha HeBpoHaaHu ¢yHKUUU Ypes AUNOGUAHU cybemaHuuu
(Baulieu et al., 2001) He ocmaBs CbMHeHUSs OMHOCHO Cb-
wecmByBaHemo Ha He-CUHanMuuyHO npeHacsiHe Ha UH-
dopmauus 6 LUHC.

ma gokazamencmBa, ye ocBobokgaBaHemo Ha ,Cb-
>kumeacmBawu, nenmugu u kaacuuecku HeBpompaHcmMu-
mepu MoXe ga e pa3AuyHo, u ga 3aBucu om yecmomama
u muna Ha Bv3bykgeHuemo (Hokfelt, 1991; Hokfelt et al.,
2000; Martinez-Rodriguez and Martinez-Murillo, 1994).
Ekunbm Ha Hokfelt e nbpBusm B8 masu obaacm, koumo
komenmupa ¢yHkuuoHaaHume Bpb3ku Ha ,cokumeacm-
Bawume, CepomoHuH, cybcmaHuus P u mupeomponuH
ocBoborkgaBaw, xopmoH (TOX) 8 HeBpoHume Ha MegyAap-
Hume sgpa, koumo ce npoekmupam no npomexkeHuemo
Ha 2pbbHauHus Mo3bk (Arvidsson et al., 1994).

HeBponenmugHomo ocBobokgaBane ce omkalouBa
om cpaBHumeAHo cAabo noBuuwieHue Ha Bbmpekaembyna-
ma kaauueBa koHueHmpauus 6 HeBpora (nog 1mM), go-
kamo ocBobokgaBaHemo Ha mpaHcMumepHU amuHokuce-
AUHU om MCCB u3suckBa 3HauumenHo aokaaHo nokuBaHe
Ha BompekaemvyHus kaauuu (10-100 mM) B cbcegecmBo ¢
kaauueBume kaHaAu npu cuHanca (Ghijsen and Leenders,
2005). To3u npuBugeH napagokc BcvwHocm e cregecmBue
om MHo20 mouHa Aokaauszauus Ha MCCB B8 cuHanca.
Mpu mepmuHaaume, B koumo uma egHoBpemeHHo B u
MCCB, ¢okanHo nokauBaHe Ha Ca? B mukpoyuacmbuu
om cuHanmuyHama MembpaHa Bogu go npedepeHuUaAHO
ocBobokgaBaHe om MCCB, gokamo no-zeHepaAusupaHo
noBuweHue Ha Ca? Bbmpe B mepmuHaaume yaecHsBa
ocBobokgaBaHemo om B (Verhage et al., 1991).

Om gpyea cmpaHa npocmpaHcmBeHama He3alBu-
cumocm om Ca® kaHaAu, 2pynupaHu No cuHanmuuyHa
cneuuduyHocm, obacHaBa 3awo HeBponenmugHomo oc-
BoborkgaBaHe moxke ga cmaHe He3aBucuMo om cuHanca
(Martin, 2003).

Cpeg cnegcmBusma om cowecmByBaHemo Ha ce-
AekmuBHU MexaHusMu 3a ocBobokgaBaHe 3a ,CbXku-
meacmBauwy, nenmugu u kaacuyecku mpaHcMumepu e
u BvamokHocmma gobAazo geucmBawomo nokauBaHe Ha
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BvmpekaembuHus kaauul ga npegu3BukBa ocBoboxkgaBa-
He Ha HeBponenmugu maka, ye ga ce HagBuwu Bpeme-
mpaeHemo Ha enekmpuyHama akmuBHocm u maka ga ce
pa3sgenu ocBoborkgaBaHemo om nuka (Kits et al., 1997).

MNoBeuemo HeBponenmugu u3noa3Bam peuenmopu
no kaembyHama noBbpxHocm, uaeHOBe Ha obBwupHOMO
cemeucmBo Ha GPCRs. Te3au peuenopu umam CXOgHU
mpuu3MepHU cmpykmypu (7-mpaHcMeMbpaHHuU npeMuHa-
BaHus) u umam cnocobHocmma ga MogyAupam Bbmpe-
kaembyHua MemaboAu3bM upe3 akmuBupaHe Ha xemepo-
gumepHume GTP-cBvp3Bawu npomeuHu (G-npomeuHu)
(Hamm and Gilchrist, 1996; Watson and Arkinstall, 1994).
Bceku peuenmopeH cybmun moxe ga ce cBop3Ba u ak-
muBupa camo onpegeaeH G-npomeuro8 mun, kamo Bceku
Bogu go omgeneH nocaegBall cugHaA.

3akaloueHue

OHec ca uzBecmHu Hag 70 2eHa B 2eHoma Ha bo3au-
Huuume, koumo kogupam HeBponenmugu. YmounsBaHemo
ypesa yampacmpykmypHU UMYyHOXUCMOXUMUYHU mexHuKu
ycnopegHo ¢ koauyecmBeHu u3mepBaHus nocpegcmBom
Bce no-uyBcmBumeAHu aHmumeAa He caMo cpeuly camu-
me nemugu, HO U Cpewy mexHume peuenmopu, koemo e
kpaUbabAHusm kambk 8 masu obaacm u npegaaza Bb3-
MOXXHOCM 3a omgudepHuupaHe poaama Ha HeBponenmu-
gume B xumMuyHama mpaHcMucus u maxHomo Baaumoom-
HOWeHue ¢ gpyau HuckomonekyAHu HeBpompaHcMumepu.
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