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Peslome

C obozamsaBaHe Ha nos3HaHusma U HampynBaHemo Ha 3HayumeAHa UHdopmauus 8 obaacmma Ha buoxu-
Musima u ¢usuonozusma Ha buonrozuyHo akmuBHUMeE nenmugu u maxHomo 3HauyeHue usHukBa Hy>kgama 3a
ussicHsBaHe Ha msaxHomo 3HaueHue. B meguuuHckama Hayka Bb3HukBa Bwvnpoca Ha kou cmpykmypu BAussm
me. Emo 3auwo npegcmaBsame 0630p 3a paskpuBaHe Ha Macmomo um B >kuBus opzaHu3bM.

KalouoHu gymu: 6uonozuyHo akmuBHuU BewecmBa, HeBponenmugu, HeBpompaHcMumepu, onuougu

Summary

Science has accumulated a great amount of knowledge, while working in the field of biologically active
peptides, their biochemistry and physiology. We need to clarify their great significance and discuss as to what
structures they might have affect on. The following is an overview of the role of biologically active peptides in

the living organism.
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CowecmByBam Hskoako koHuenuuu 3a HuoAO2UYHO
akmuBrHume nenmugu: 1. xunomaaamuyHume nenmugu
geucmBam Bovpxy mMo3vka u xunodusama; 2. nepudepHu-
me nenmugu Baussm Bbpxy Mo3bka; 3. nenmugume Mo-
2am ga npemuHaBam npe3 kpbBHomo3lbuHama bHapuepa;
4. nenmugume geucmBam no-gba2o, omkoAkomo mexHus
nepuog Ha noaypasnag 8 kpbBma; 5. nepuHamaAHomo ag-
MUHUCMpuUpaHe Ha nenmugu MoXe ga okaxke geucmBue
npu Bcska Bbapacm; 6. eguH nenmug Moke ga uma no-
Beue om egHo geucmBue; 7. omHoweHusima Ha peakuus
Ha go3ama npu nenmugume He e 3agbAKumenHo ga bo-
gam AuHelHu; 8. Mo3bkbm npousBeXkga aHMUONUOGUHU,
kakmo u onuougHu nenmugu; 9. Haauue e ceaekmuBeH
Bucoko-aduHUMEMeH eHgo2eHeH Au2aHg Ha nenmug
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3a Mlo-onuoguHus peuenmop; 10. uMemo Ha nenmuga
He ozpaHuuaBa HezoBomo BausHue; 11. acmpouumume
umam akmuBHa poas B omezoBopa Ha MemaboAumHume
pascmpoucmBa u Xunepaunugemus.

B 0b630pa ca pa3aaegaHu Besika egHa om koHuenuuume

1. XunomaanamMuyHume nenmugu Mo2am ga geticm-
Bam Ha Mo3vka u Ha xunogusHama kaesa

Xunomesama, 4e nenmugeH XOPMOH OM Xunomaaa-
Myca moxke ga geucmBa Bvbpxy ocmaHaaama uacm om
mMo3bka, bewe 3a npvB nbm gokasara ¢ MIF-1 [1, 2]. Oo-
kazaHu ca cAokHU npoekmuBHuU nbmuwia, koumo Bkalou-
Bam u xunomaaamuy4Hu nenmugu [3-8]. MHoecmBo npu-
Mepu 3a XunomaAsamuyHu nenmugu, koumo geucmBam
Bopxy no-Bucoku ueHmpoBe Ha ueHmMpaaHama HepBHa
cucmema ce cbgbpkam B8 Pasgea Mo3buHU nenmugu om
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HapvyHuka no buoaozuuHo akmuBHu nenmugu. [7]. MIF-1
€ mpunenmug, u3oAupaH 3a npbB nbm B xunomaaamyca.
M3oaupaHemo Ha dakmopa, nomuckaw, ocBoboxkgaBaHe-
mo Ha MSH-1 (MIF-1, Pro-Leu-Gly-NH2 uau PLG) npegu
yemupu gecemuaemus, BkalouBa 11000-kpamHa koH-
ueHmpauus om 5000 xunomaaamyca Ha kpaBu, nocaeg-
BaHO om cuyumaHus 3a gocma HemouyeH Memog Ha MbH-
kocaouHama xpomamozpadus [8, 8]. MIF-1 e omkpum B
Xunomaaamyca, cmpuamyma u HaBcskbge B mosbka Ha
mMuwka [10]. Hapeg ¢ moBa, neueHuemo ¢ MIF-1 uHgyuupa
pe2uoHaAHOo cneuuduyHa akmuBauus Ha HenocpegcmBe-
Hus paHeH 2eH c-Fos, kamo Hal-Bucoka akmuBauusa e B
UuHayAapHus kopmeke, cortex, Hykaeyc akymbeHc, napa-
BeHMpPUKyAapHOMO XunomaAamuy4Ho fgpo, MeguaAHOMO
6a3anHO amuzganougHo Aagpo, BaakHama B nupugopme-
Hua kopmekc, napaBeHmpukyAapHO gpo Ha maaamyca u
Hakou gpyau sagpa Ha maaamyca [11].

MIF-1 Bausie Bbpxy geUHocmma Ha ueHmMpaAHama
HepBHa cucmema, BkalouumeaHo yueHemo u noBegeHue-
mo [12], yaecHsBa u3bszBaHemo Ha cBemauHa [13], yBeau-
yaBa 3agbpkaHemo Ha nacuBHomo u3bszBaHe U Hamana-
BaHe npuema Ha Boga, nomucHam om wok [14] u omcaabBa
amHesusma, uHgyuupaHa ¢ puromycin [15], u eaekmpo-
koHByAcuBeH wok [16]. CvxpaHaBa noayueHama uHpopMa-
uus [17]. MIF-1 uma BmopuuyeH epekm Bopxy meaecHama
memnepamypa [18]. XunomepmMmusma, uHgyuupaHa ¢ pe-
3epnuH [19], ®-eHgOPGUH UAU MOPPUH Ce aHMazoHuU3upa
om MIF-1 [20]. Tosu nenmug uma mepaneBmuuru edek-
mu Bvpxy >kuBomuHcku Mogeau Ha Boaecmma Ha MapkuH-
CoH [1, 2, 21-23, 24-26], npu ekcnepumeHmanHu »kuBom-
Hu [27-29]. EdekmuBeH e u cpeuly HeBpomokcuHa MPTP
(1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine), Bogew, go
MHokecmBo om KAuHu4Hume cumnmomu Ha Boaecmma
Ha MapkuHcoH [30, 31]. Mpu nAbxoBe c egHocmMpaHHu
Ae3UU Ha cybcmaHuus Huzpa, uHgyuupaHu ¢ 6-OHDA,
urkekuus Ha MIF-1 (2 ng/kg) nomeHuupa edekma Ha
L-dopa Bvpxy anomopduH-uHgyuupaHomo npeBpbuiaHe u
HamansnBa HuBama Ha eHgopduH B nucleus caudatus npu
gosa om 20 mg/kg [32]. B kauHuuHU uscaegBaHus e noka-
3aHo, ye MIF-1 npu 6oaecmma Ha MapkuHcoH nogobpeHue
8 ckoBaHocmma u mpemopa [33, 35], HamaaaBa cmpaHuu-
Hume edekmu u ygbakaBa edpukacHocmma Ha Madopar
(levodopa + benserazide) 3a 2 — 6 cegMuuu cAaeg chupaHe
Ha megukameHma [36-38, 39]. Mpu nauueHmu ¢ Boaec-
mma Ha [MapkuHcoH [35] MIF-1 nogobpsBam genpecuB-
Hume cumnmomu B gBouHo HeonpegeaeHo kpbcmocaHo
uscaegBaHe [40]. Mo-cenekmuBHusm mecm Porsolt upes
NpuHygumeaHo nayBaHe [41] e kaacudecku Mogen Ha ge-
npecus, npu koumo MIF-1 e akmuBeH [42-44].

Baokagama Ha Mo3vbyHUMe gonamuHoBu peuenmopu
cbomBemcmBa Ha arocmepHama MogyAauus Ha gona-
MuHoBus peuenmop om MIF-1 [45]. B mMogudukauusma
Homypa [46] Ha mecma Porsolt 3a Muwku, MIF-1 e akmu-
BeH u B go3u om 0.01 mg/kg i.p. [47]. B gpyau mMogeAu,
npu koumo aHmugenpecaHmume ca akmuBHu, HutucuHz u
BaH Pul ycmanoBsaBam, ye MIF-1 eAUMUHUpa U30AAUUOH-

Ho-uHgyuupaHomo yBeauueHue B couuaaHama akmuB-
Hocm [48], cvbluo U xoAaHgcku uscaegoBameau Hamupam,
ye MIF-1 npomuBogelicmBa Ha MeAaMOHUH-UHgYUUpaHu-
me noBegeHuecku npomeHu [48]. Tou e epekmuBeH u B
mpygoBo-uHmeH3uBHUs mecm Ha HenpegBugeH XpoOHU-
YeH cmpec [50, 51].

Mpu npueM Ha nenmuga om >eHU CbC Cepuo3HU
genpecuBHu 3aboasBaHus, cbwecmBeHo ce nogobpsBa
cbcmosHuemo um [52, 53]. BaH gep Benge komeHmupa,
ye MIF-1 e ,noHe monkoBa epekmuBeH, konkomo umunpa-
MUH, HezoBus aHmu-genpecuBeH edekm e Bbp3” [54, 55].
Kamo ce uma npegBug 6vbp3omo getucmBue caeg MIF-1,
Hagekgama e 4ye, epekmbm Ha xopmesuc [56] Hama ga
nonpeuu Ha HezoBomo pasBumue kamo aHmugenpecaHm.

KoM mo3u MoMeHmH He e ycmaHoBeHo, Ye eHgoz2eH-
Husm MIF-1 B pamkume Ha xunomaAamyca okasBa Bv3-
geucmBus ,no-Bucoko” B mosvka, koemo cmaBa upes
akcoHaAeH mpaHcnopm no npoekmuBHU Nbmuwia U MoAe-
kyaspHa gudysus no BaakHama B8 LIHC. He ca obcbvgeHu
onumume ¢ mogeau Ha Bboaecmma Ha MapkuHcoH u ge-
npecus U MeguupaHemo Ha epekmume Ha MIF-1 ,Hagoay”
kvm xunodusama.

OueBugHo, xunomaAamMuyHume nenmugu mMo2am ga
geucmBam Ha mo3bka, 3a ga noBausBam ¢yHkuuu, koumo
obukHoBeHo ca MeguupaHu om uepebpaaHus kopmekc
UAU cmpuamyma.

2. Menmugu B nepudepusma mozam ga geicmBam
Bopxy mMo3vka

Mpegu gecemuaemus ce cyumauwe, Ye nenmugume
B nepudpepusma He mozam ga umam epekm Bbpxy MO3b-
ka. Moke 6u pewaBaw, pakmop 8 ma3u ycmouuuBa 3a-
bAyga Bewe Heycnexom Ha HAKou paHHU pesyamamu ¢
agpeHokopmukomponeH xopmoH (ACTH) u BasonpecuH 3a
omyumaHe Ha BmopuuHume edekmu Ha mesu xunodus-
HU XOPMOHU (Hanpumep agpeHaaHomo ocBoboxkgaBaHe Ha
cmepoug u kpbBHO HaAsizaHe (UAU Ha camusi Hocumea [57].

MopBume onumu, gokasBawu BAusHuemo Ha nepu-
¢depHO agMuHucmpupaH nenmug Bbpxy mMo3vka bsxa ge-
MoHcmpupaHu ¢ noBegeHyecku u eaekmpodusauoro2uyHU
peakuuu npu 2pusadu u npu xopa [58-65, 66}. B cepus om
onumu 6e gokasaHo, Ye npouecbm Ha BHumaHue e kalouoB
komnoHeHm [67-69]. PasauuHume aHano3u Ha MSH moxke
ga goBegam go pasauyHu peakuuu, 8 3aBucumocm om go-
3ama, npu pasaudHume noBegeHuyecku napaguamu [70, 71].

Mpumep 3a nenmug, uHXkekmupaH nepudepHo,
geucmBaw, Bopxy Mo3bka u He e MeguupaH om nepudep-
Hu epekmu e gemoHCmpupaH ¢ aHaanoz Ha Mem-eHkeda-
AUH, npu koemo naltrexone, onuougeH aHmazoHucm, kou-
mo MoXe ga npemuHe npe3 kpbBHoMO3buHama bapuepa,
6Aaokupa EET epekmume Ha aHanoza Ha Mem-eHkedanu-
Ha, gokamo methyl naltexone, koumo He npemuHaBa AecHO
kpbBHoMO3bUHamMa Bapuepa [72].

3. Menmugume mo2am ga hpemuHam npe3 kpoBHo-
Mo3b4Hama 6apuepa

PezuoHanHomo pasnpocmpaHeHue Ha c-Fos akmuBa-
uusma e pasauyHo u, kozamo MIF-1 ce BvBexkga uHmpa-
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BeHo3Ho molu akmuBupa noBeue 30HU {11]. 3HaueHue uma
npemuHaBaHemo My npe3 kpvBHomo3abuHama bGapuepa.
MukpocvgoBeme, uzzparkgawu kpbBHomozbuHama bapu-
epa ce Hamupam Ha pascmosiHue eguH om gpya no-mMmaAko
om 40 pm [73-75].

MIF-1 6vp3o HaBausa B mo3vka upes Hacuwaemama
mpaHcnopmHa cucmema [76, 77] u caeg nepudpepHomo
My uHXekmupaHe, BeaazaHuam ¢ mpumuu MIF-1 ce pas-
npocmpaHaBa 6vp3o B8 Mo3bka Ha NAbX, u Hal-Bucoka e
koHueHmpauusima My B xunogulama, nocaegBaHa om
cmpuamyma, xunomaaamyca u cpegHusi Mo3vk [78, 79].
Wma cenekmuBHa cmpykmypHocm, kosmo ce cnogeast Coe
Mem-enkedaauHa, koumo cnogeast N-mepMuHaseH mupo-
3uH [80-82]. ToBa moke ga ce mvakyBa kamo cnogeaeHa
dyHkuus, nopagu dakmom, ye Tyr-MIF-1 e aHmuonuoug.
Kakmo e gemoHcmpupano ¢ knockout muwku, npu koumo
auncBa P-glycoprotein (Pgp) uau uHxubupaH ¢ uukaocno-
puH A, Pgp He yuacmBa B edaykca Ha Tyr-MIF-1 uau eHgo-
MopduHume [83, 84].

WMma gBa ocHoBHU nbms, no koumo nenmugume u
npomeuHume BsaumogeucmBam c kpbBHoMO3buHama
Hapuepa a. mpaHcnopm uAu gudyaus 8 uHmakmHa dopma
npe3 eHgomeAHume kaemku [85-88].

6. maxHomo BausHue Bbpxy meau eHgomeAHu kaemku,
koemo npomeHs eHgomenra $pyHKkuusi, LWWMOmMOKCUYHOCM UAU
kaembuHama npoaudepauus [89-92). N3BecmHo e, ue MHo-
>kecmBo mMaaku npomeuHu npemuHaBam kpbBHomozbuHama
Bapuepa [93-95]. HacuwaHemo Ha mpaHcnopma € AenmuH
upe3 kpbBHomosvuHama bapuepa obsicHaBa go 2oasmMa cme-
neH GpeHomeHa ,pe3ucmeHmHocm Ha AenmuHa’ [96-99].

4. Epekmume Ha nenmugume Mo2am ga NpogvbA-
’kam no-gbA20 Om MmexHuUme nepuogu Ha noAypasnag
8 kpvBma

MNepudepHume nenmugu Baussm Bopxy LUHC [105] u
Hau-npekusm nom e upe3 kpvBHoMO3buHama Bapuepa.
Ckenmuuu3mbm omHOCHO npemuHaBaHemo Ha nenmugu-
me upe3 kpbBHoMo3buHama bapuepa e uAlocmpupaH cbe
cAegHume gymu: , Tol kamo nepuogbm Ha noaypasnag Ha
(nenmugume) e kpamvk, He e BeposmHO ga uMa 3Hauu-
meAHo HaBausaHe B8 mosvka* [106].

Menmugume B kpvBma obukHoBeHo ocmaBam He-
nokbmHamu, gemMoHCmpupaHo € Oom AymeuHusupauwiust
ocBobokgaBaw, xopMoH [107, 108]. MIF-1 e uskaloueHue,
He20Bud nepuog Ha noaypasnag 8 uoBewka naasma e 5
gHu, kakmo npu gpyaume kpamku nenmugu - Tyr-MIF-1,
eHgomopduHu [109-112].

Tou e akmuBeH opaaHO npu 2pusauu [27-29, 113] u
npu xopa [33, 52-54, 114].

5. MepuHamaAnHOMO agMuUHUCMpUpaHe Ha henmu-
gu okasBa goazocpoyHo BausHue

CnocobHocmma Ha nepuHamanHo BvbBegeHeme nen-
mugu mMoXe ga Bausie Gopxy noBegeHuemo Ha Bv3pacm-
Hume uHguBugu, koemo e geMoHCcmMpupaHa 3a nNpv8 nbm
¢ MSH [115, 116] u TRH [117] u cAeg moBa ¢ eHgopduH
[118, 119], mem-erkedanuH [120], MIF-1 [121], u Tyr-MIF-1
[122, 123].
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YcmaHoBeHo e, ue npu nepuHamaAHOmMo agmuHucm-
pupaHe Ha Tyr-MIF-1 ce uameHs cob6cmBeHus mpaHcnopm
npe3 kpbBHOMO3buHaMa Bapuepa [124].

6. EguH nenmug MoXke ga okasBa noBeye om egHo
BAuAHue

NBe cmamuu B Nature [125, 126] u egHa B Lancet
[60] Bsxa nopBume, koumo u3noa3Baxa mepmuHa ,ekc-
mpanuameHmapeH”, u onucBam BAausHuemo Ha MSH npu
Bo3zatHuuu.

Hapeg ¢ pasauuHume noBegeHuecku u EEF edpekmu
npu nAbxoBe u xopa, gemoHcmpupaHu npu MSH (KoHuen-
uusa 2) u MIF-1 (KoHuenuus 1) me3u nenmugu mo2am ga
umMam u aHmuonuougHu e¢pekmu. Hapeg ¢ moBa LHRH
e HapuuaH 2oHagomponeH xopMoH (GnRH), koemo ce
goaku Ha chocobHocma My ga ocBobokgaBa, kakmo LH,
maka u FSH [127, 128].

Tyr-MIF-1 (Tyr-Pro-Leu-Gly-amide) uma, kakmo onu-
ougHo, maka u aHmuonuougHo geucmGue [129]. [lonba-
HumeAHo 3amecmBaHe ¢ amuHokuceauHa Bogu go Tyr-
W-MIF-1 (Tyr-Pro-Trp-Gly-amide) [130, 131}, koumo cbwo
uma gBoUHO onuougHO U aHmuonuougHo geicmBue. HoBu
gaHHU 3a MHokecmBo nenmugu, okaszBawu noBede om
egHo geticmBue, onpoBepzaBam u3usAc meopusma ,eguH
XOPMOH — egHo gelicmBue®.

7. YBeAauyeHume go3u nenmug mozam ga goBegam
go HamaneH edpekm

CowecmByBa Meg)kyHapogHa obwHocm Ha peakuu-
ume Ha gozama (International Dose-Response Society) u
MHmepHem >ypHaa Peakuus Ha go3ama.

HeauHelUHume 3aBucumocmu Ha peakuuume Ha go-
3ama mo2am ga Bbgam egHa Om npuy4uHUMe ,20AeMume
dapmaueBmuuHu komnaHuu® ga He caegBam obewaBa-
wume paHHU peayamamu om KAUHUYHOMO u3noA3BaHe Ha
MIF-1 3a AeueHue Ha ncuxuuecka genpecus.

3a pasauka om aHmugenpecaHmume, MIF-1 oka3Ba
makcumanHo BausiHue caeg no-maako om cegmuua, obuk-
HoBeHo B pamkume Ha 3-5 gHu u moBa BausiHue MoXe ga
npogbaku Meceuu, Bonpeku ve no-zonemume go3u MoXke
ga He ca epekmuBHu [52, 53, 55], kakmo e HabalogaBaHo
B Hsakoako uznumBaHus c XkuBomHu [42, 47, 132].

BbaMoXkHO e ga e Haauue ,kaembyHa naacmuyHocm”,
kozamo no-Bucokama gosa uau npogbakaBawiomo HaAu-
Yyue Ha nenmuga akmuBupa aamepHamuBHuU/gonbAHUMEA-
HU nbmuwa, nomuckawa cuz2HaAausupawume ereMeHmu
om geceHmusauus uau Bogu go 3azaywaBaHe Ha 2eHa.

8. B mo3bka uma aHmuonuougHu nenmugu

CbwecmByBaHemo Ha eHgoz2eHHU aHmuonuougu
MoXe ga ce cuuma 3a cvomBemcmBawo Ha Buga Ha He-
2amuBHa peakuus ,kpamka Bepuea“.

MIF-1 e nopBusm nenmug, 3a koumo e npusHamo, ve
npumexaBa aHmuonuougHo geicmBue [133]. Tou camusm
¢dyHkuuoHupa kamo aHmuonuoug u obpbvwa geticmBuemo
Ha peguua nenmugu [114]. MHokecmBomo nomBbpXkga-
Bawu uscaegBaHus ca nybaukyBaHu HeogaBHa [132]. B
nopBus mpyg, onucBaw, aHmuonuougHume edekmu Ha
MIF-1 e npo2Ho3upaHo, 4e aHmuonuougHomo geucmBue



we Hbge ycmaHoBeHo u 3a gpyau eHgo2eHHU nenmugu
[133]. Tasu npozHo3a € nomBbpgeHa 3a nenmugu, koumo
ca Beue onucaHu, Hanpumep xoreuucmokuHuH (CCK)-8,
MSH, comamocmamuH, aHzuomeHsuH ll, xemopduHu u
mopduuenmuH, kakmo u 3a nenmugu yaeHoBeme Ha ce-
meucmBo NPFF, HouuuenmuH/ opdaHuH FQ, u eHmepoc-
mamuH.

9. CowecmByBa cneuuduyeH nenmugeH Au2aHg 3a
mlo-onuougeH peuenmop

Mio (1) onuougHusm peuenmop e ocHoBHusm nogBug
3a aHanzemuuHume getucmGBus Ha mopduH. B Hauanomo
Ha 90-me 2oguHu Ha 20 B., 3a cneuuduyHUMe eHgozeH-
HU nenmugu e usBecmHo, ye ce cBbp3Bam cenekmuBHo
¢ geanma u kana-onuougHume peugnmopu, HO eHgo2eHeH
nenmugepauyeH Au2aHg, cneuuduyeH 3a Mlo-onuougHus
peuenmop He e bua ugeHmuduuupaH, mbvl kamo eHgop-
¢uHbm e cpaBHumenHo HecenekmuBeH.

B npogbakeHue Ha gocma gbAbe nepuog ce ouakBa-
we, ye nenmug, ceaekmuBHo cBbpaBaul ce ¢ Mlo-onuo-
ugHume peuenmopu, we Gbge omkpum B Mo3vka. be
omkpum mlo-peuenmop cneuuduueH eHgomopduH — 1 U
eHgomopduH — 2 om 3aguHa u konezu. Bonpeku ue MIF-
1 He ce cBvpaBa ¢ onuougHume peuenmopu, Tyr-MiF-1,
npegcmaBasBaw, MIF-1 mpunenmug ¢ N-mepmuHaseH
MUpo3uUH, uma u3BecmeH agpuHumem kbm Mlo-onuoug-
Hama 30Ha, Hapeg cbc cobecmBeHama cu Bucoko-adpuHu-
memHa 3oHa. Tyr-W-MIF-1, usoaupaH om Boacka [134] u
yoBeuwka [130] Mo3buHa mbkaH e ugeHmuueH ¢ Tyr-MIF-1
¢ uskaloueHue Ha 3amecmBaHemo Ha leucine 8 mpemama
nosuuus om tryptophan. Tosu mempanenmug uma OKOAO
200-kpamHa ceaekmuBHocm 3a Mmlo B8 cpaBHeHue ¢ gea-
ma u kana onuougHume peuenmopu [135]. JonbAHUMEA-
HU eguHUYHU 3aMecmBaHus ¢ amuHokuceauHa Bogsm go
eHgomopduH-1 (Tyr-Pro-Trp-Phe-NH2) u eHgomopduH-2
(Tyr-Pro-Phe-Phe-NH2), usoaupaH om Boncka [136] u uo-
Beuwka [137] mosbuHa mvkaH ¢ Bucoka ceanekmuBHocm u
aduHumem 3a mlo-onuougHus peuenmop.

10. imemo Ha nenmuga He ozpaHu4aBa HezoBomo
geacmBue

Cneg kamo gageH nenmug nonyyaBa ume 3apagu
geucmBuemo cu mo HomeHkaamypama ce npeBpvuwiawe 8
npeuka 3a HecmaHgapmHomo MucAeHe. Beue cnomeHaxwe,
ye MSH uma MHoz20 noBeue geucmBus, ocBeH cmuMyAu-
paHe Ha MeaaHouumume npu 6osalHuuu u LHRH, ocBo-
bokgaBa FSH, kakmo u LH. Hapeg ¢ moBa, opekcuHbm
Bausie Bopxy cbHs, kakmo u Bbpxy xpaHocMuaaHemo [138],
comamocmamuHbm nomucka noBeue nenmugu, a He camo
XOpMOHa Ha pacmeyka (comamomponeH xopMoH) [139, 140].

11. Acmpouumume
3amavcmaBaHemo

TouHo kakmo Hakou koHuenuuu, obcbgeHu no-zope,
BkalouBam HoBu ¢yHkuuu 3a nenmugume ¢ Beue onucaHo
geucmBue, maka e u ocHoBameAHO ga ce npo2Ho3upa, ue
HoBu ¢yHkuuu we 6bgam onucaHu U 3a aHamMOMUYHU 2pa-
guBHU eneMeHMU, HanpuMep acmpouumume, uzBecmHu ¢
gpyau cBou geucmBus.

umam omHoweHue kom

AenmuH-peuenmopbvm — ObR e uacm om cemel-
cmBomo kaac | uumokuH-peugnmopu, nogBugbem Ha Aen-
muH-peuenmopa — ObRa e npegcmaBeH 8 uepebparHume
MukpocbgoBe u epekmuBHO Meguupa AENMUH-eHgouu-
mosama, npu nabxoBe, npu koumo Hsma ObRa nopagu
cmon Mymauust Ha Tyr763 B ekcmpaueAyAapHus goMeuH
[141], HO npogbakaBam ga mpaHcnopmupam usBecmHo
koauuecmBo AenmuH B Mosbka [142, 143]. OcBeH u30¢-
opmama ObRa e gemoHcmpupaHo, ye ObRb, ObRc, ObRd
u gopu besonawamama ¢opma Ha ObR mMoxke ga eHgouu-
mosupam AeNMuH u ga 2o ocBobogu om peuenmopHume
cBpuxekcnpecuBHu kaemku B uHmakmHa dopma [144].
Hapeg ¢ moBa e ycmaHoBeHo, 4e uma HeouakBaHu npome-
Hu B nogBugoBeme ObR B8 uepebpasHume mMukpocbgoBe U
xunomaaamyca no Bpeme Ha pa3Bumuemo um [145].

EgBa npe3 2008 2. acmpouumHume AenmuH-pe-
uenmopu bsixa NpusHamu npu gemMoHcmpauus, 4e aey-
mu->kbAamu (Avy) Muwku, 3amabcmenu B 3psana Bospacm,
nokasBam cneuuduuHa cBpbxpeayrauus Ha acmpouumeH
ObR [146]. CBpuxpeayrauusma Ha acmpouumeH ObR u
cbomBemHo HamansBaHe Ha HeBpoHeH ObR ce Habaloga-
Bam u npu guBu Muwku mun B6 ¢ guemHo-uHgyuupaHo
3amavcmsaBane [147].

Acmpouumume omzoBapsm Ha mpemupaHemo C Ae-
NMUH CbC CUAHO KAEMBYUHO Cu2HaAu3upaHe, koemo Bogu
go kaauueB npumok [147] u uHgykuus Ha pSTAT3 u pERK
[148]. 3a cwkaneHue, Bbnpeku Heocnopumume gokasa-
meAcmBa Ha pasAudHU HuBa OMHOCHO acmpouumHomo
npousBogcmBo Ha ObR, BkalouumeAHo koHpokaneH Mu-
kpockoncku aHaAu3s Ha umyHoxucmoxumusima ¢ pasAuuHu
aHmumenaa RT-PCR, u gBoluHo MapkupaHe in-situ xubpugu-
3auus [149], omHe 6Au3c gBe 20guHU Ha HEBpPOH-UEH-
mpuuHomo obwecmBo ga npueme Haauduemo Ha ObR 8
acmpouumume. 3a wacmue, npuemMmaHemo Ha masu KoH-
uenuus omHe no-manko Bpeme, omkoAkomo npu gpysume
koHuenuuu, komeHmupaHu 8 ob3opa.

OcHoBamenHo € ga ce npegnoAoXku, Ye acmpouum-
Hama AenmuHoBa cucmema usnbAHsBa cBosima ocHoBHa
¢dyHkuus B cbcmosiHue Ha nouuBka.

3akaloueHue

KoHuenuuume ca ud2pageHu Bbpxy ekcnepumeHman-
Hu gokasameacmBa om Hskou HekoHBeHUUOHaAHU nog-
xogu. MHokecmBomo ¢yHkuuu Ha nenmugume ca Beue
gemoHcmpupaHu om mpoduuHama, Ba3ozeHHama u umy-
HOMOgyAamopHama pPOoAs Ha MHO20 nenmugu, koumo ca
Hepa3sgeaHo cBpb3aHu ¢ HeBpogezeHepamuBHume, oHko-
2eHHU U aBMOouMyHHU 3a6oAasBaHus.

BsaumogetucmBauku ¢ kaacuuecku HepBompaHcMu-
mepu, kamo Hanpumep MOHOaMuHUME, Nenmugume Mo-
2zam ga umam couwecmBeHa poas u ga npegocmaBsm
HoBamopcku mepaneBmuuyHu ueAu 3a HeBponcuxuampuy-
Hume 3abonsBaHus.

Menmugume cAykam u kamo HocumeAu 3a gocmaB-
ka Ha megukameHmu, BkalouumeAHO AUMUYHU Nnenmugu u
noaukamuoHHu nenmugu, koumo HaBauzam B kaembuHU-
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me memMbpaHu. MogobHo Ha aMuHokuceAauHume u gocma
no-2oreMume ekcmpaueAyAapHu MampuyHu koMnoHeHmu,
nenmugume MoXke ga umam cbuwecmBeHo 3HayeHue 3a
BzaumogeucmBusma kaemka-kaemka.
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Moanama Bubauozpadcka cnpaBka e Ha pasnoaokeHue B pegakuu-

fima Ha cnucaHue ,3gpaBe u Hayka,

Agpec 3a kopecnoHgeHuus:
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MeguuuHcku yHuBepcumem IaeBeH
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