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HEYPOCOIIMOJIOTUJA:
VHTEPIVCIIUTUIMHAPHO HAYYHO ITOJbE

Caxxerak: Heypocoumonoruja je peaTMBHO HOBO MHTEPAUCIMUIIIMHAPHO HAYYHO
noswe. [pannyHa gucnminHa usmeby conmornoruje, colujanHe ncuxonoruje, duonoruje
u HeypoHayka. OBa Hay4Ha 0d/IacT mpy»a MoryhHoOCT [ja ce OTIyHMje pasyMe MHTepaK-
1yja usMebhy Mo>XIaHOT 1 MHTepIepcOHaTHOT GYHKIMOHNCakha aHanusupajyhm yruiaj
IpyIITBeHNX paKTopa Ha popMMpame MOXK/IaHe OpraHM3alyje ¥ MOX/IAHUX QYHKIIMja.

Kiby4He peun: Heypocoumonoruja, colujaana KOTHUIUja, Teopuja yma

YBOJ

LInm oBOT pajia je Aa MHPOPMUIIIE HANTY CTPYYHY jaBHOCT, Koja 00yXBara COLIIOTIOTe,
IICUXOJIOTE U CTPYUIbaKe y IOMEHY HEyPOHaYKa, O PETaTMBHO HOBOj HAYYHOj IUCIUIIIMHY
— HEYPOCOLMONOrMju. Y BpeMe I0Be3MBaha Ca3Hamha Koja IOTUYY U3 PasIMUUTUX Hayd-
HUX 00JIacTH, Ujieja ayTOPKU je ja OBUM KPAaTKVIM CAOIIITeHheM JOIPUHeCY pasyMeBamy
norpede 3a MOBe3NBameM 3Hama usMel)y, Hansren, HeCpPOIHUX AVCINIIINHA, @ TO CY
C jeHe CTpaHe COLMOJIOTH]ja U NICUXOJIOTHja, a Ca Ipyre CTpaHe HEypOHayKe.

Y pajy cy U3I0>KeHU TEOPUjCKM KOHLIENITH Off 3Ha4aja 3a pasyMeBare HEYPOCOLM-
O7I0THje, a KOjI Cy Ce, JOHE/JaBHO, pa3MaTpasy IPUMAPHO Y CK/IOIY APYIUTBEHUX HayKa.
HapefieH KOHILIENTY IIOBE3aHM CY Ca onrOBapajthM UCTPaKUBAbMMa Y HAYIHUM V-
CIMIIZIMHAMAa KOje Cy IToBe3aHe ca Heypocouuonornjom. VictoBpeMeno, IpuKasaH je u
OOIPMHOC JPYIITBEHNX HayKa y 06yXBaTHI/{j0j AHa/IN3un onpebeHI/IX Q)eHOMeHa KOju Cy
Sumy, MTH Cy jOII yBeK, ITpefiMeT HeypOHAYYHNX NCTpaknBama. Ha oBaj HaunH ce Moxe
carnefaTy yTulaj IpyMTBEHNX HayKa Ha HeypOHayKe I 06paTHo, 4UMeE je U 0M0ryheH
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HacTaHaK M pa3Boj Heypoconyonoryje. VICTakHyT je ¥ 3Hayaj OBe JUCLMUIIIMHE Y PasyMe-
Bakby MeHTaNIHNUX opeMehaja 1 domecty, 4nMe ce 0TBapa 1 HOBa 0O/IACT UCTPAXKMBaHA
yTHljaja IPYLITBEHNX YMHIJIAIA Ha IICMXOJIOLIKO V1 HeYPOOMOJIOIKO 3IpaBjbe /by,

I[TOJAM M TIPEIMET HEYPOCOLIMOJIOTMJE

Tepmun ,,Heypocoryonornja” IpBK Cy yHoTpednmu Heypoxupypr boreH u merose
korere (Bogen et al., 1972) uctpaxyjyhu npedepenunjy neBe um gecHe xemucdepe Ko
PasMMYUTHX CYNIKYITYpHMX rpymna. Heypocoronornja je MHTepAMCIUIIMHAPHA HAyYHA
od1acT Koja IIoBe3yje COLMOJIOTN)Y U HEYpOHAyKe Y jefUHCTBEHY LIe/IMHY U Ha Taj HA4MH
IOILIpMHOCK yHarpehemwy fpyiuTBeHnx Hayka (Auriemma et al., 2002). IIpersuuje pedeHo,
HaCTaHaK OBe JUCLMIUINHE je oMoryheH 3axBaspyjyhn casHamMUMa 1 NCTPAKUBABUMA Y
MHOTMM Hay4HIM 00/acTUMa Kao U 3aXBasbyjyhy pa3Bojy caBpeMeHMX MeTOfla BUSYe/N3a-
uje mosra. Heypocormonoruja mpyska MoryhHocT fja ce moTmyHmje pasyMe MHTEpaKLja
usmebhy moxxanor 1 unTepnepconantor ¢pyukunonncama (Franks & Turner, 2013) He
cBoziehy conmjanusanyjy Ha TeHeTCKM KOJ| ¥ Ha MOJKZIaHy CTPYKTYPY Hero aHanusupajyhm
IPYLITBEHM YTHULj HA MOXK/IaHy OpraHusanyjy u ¢yakiyje. To je AUCLMITIMHA ¥ TPaHIYIHO]
odnactu usMeby counornoruje, conyjanHe cuxonoruje, SUONOrMje U CaBpeMeHNX HayKa O
mosry (Scheve, 2003). OBa Hay4Ha odacT 0dyxBaTa UCTpaKMBatbe PeHOMEHA Y CKIIOIMY
MHTepaKIyje TPY HIBOA aHa/IM3e: KOTHUTYBHOM, IPYIITBEHO-KYITYPaTHOM U HEYpaJTHOM
(Ochsner & Lieberman, 2001). KorunTrBHM HUBO IIpOy4YaBa peanmnjy nsmMehy Moxganmnx
¢dyHKIMja U [IOHALIakba, HeypaIHM HUBO IIPOyYaBa CTPYKTYPY LIeHTPaTHOT HEPBHOT CU-
cTeMa 1 MOX/jaHe YHKIIHje, COLMOKYITYPaIHI HUBO IIPOyYaBa APYIITBEeHe (heHOMEHe
KOjU yTUYy Ha IIOHAIIAkbe.

Heypocounonornja odyxBaTa mmpox crekTap gucnumimia. Pacryha esupeniuja
0 3HaYajy ofgHoca n3Mely SMOMOMIKMX U APYIITBEHNUX IpOIleca JOBeNa je 0 MHTEePAu-
CUMIZIMHAPHE capajiihe HayYHMKA KOj) y CBOja NCTpaXKMBama YK/bYUyjy Ha/mase 0 ToMe
fla MHTerpanyja 3Hama 13 pasIndMTIX HAyYHNX JUCIUIUIMHA MO>Ke Jla YHaIIpeay Halle
pasyMeBambe oBor ofHoca (Cacioppo & Decety, 2011).

MHTEPOVICUUIUIMHAPHN ITPVICTYII
Y HEYPOCOLMOJIOT NN

OpaBHO ce daBMMO AUXOTOMUjaMa ypoheHo—cTedeHo (y HayLy) WU ca3peBame—
yueme (y mcuxonoruju). Harusucru sactynajy mepuinre fa je Hacnebe, Tj. reneTckn Kox,
IIpecyaH 3a pa3Boj U caspeBame MMYHOCTH. Ha cynmpoTHOM oy ce Hajta3e €HBUPOMEH-
TaMMCTH (CPEIMHNCTH) KOjY CMATPajy Aa je y pasBojy IMYHOCTH KIbYYHa Y/IOra CpefiyiHe 1
MCKYCTBa Koje jenmHKa ctide. OBY eKCTPEMHM IPUCTYIIN HATUBUCTA Y EHBYPOMEHTAICTA
OfIaBHO Cy npeBasubeHn 1 BpeMeHOM je OCTaJIo jacHO fia pasfBajame Hacmeha u cpenyHe
Ka0 He3aBUCHMX (aKTOpa OTpaHIIaBa Hallle PasyMeBarbe CTOKEHNX OMOOIIKIX ITpoljeca
KpO3 Koje o7asu o GopMupama MHAMBUIYaTHUX pasiuKa. VcTpaxiBama cy moKasana
Jla Hallla IpeuKIJja IOHANlakha MOPa [la YK/bY4YM U 3HaIbe O CPEIMHCKOM KOHTEKCTY Y
KOMe Ce OfIBUja pasBoj, M U Jja YTHI[aj TeHa Ha (PeHOTHI Huje AMPEKTaH M HEeITPOMEH/bIB
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(Templeton, 2006). Ipyrum pednma, 5o GpopMuparma NHAUBUAYATHIX PasanKa JOIasn
KpO3 MHTEPAKIIMjy TeHa 1 OKOJIMHE, a OKO/IMHA MIMa BayKHY Y/IOTY Y Pa3Bojy 1 KOHAYHOM
usrneny penorumna. OBa casHama Cy JOBeJa [0 MCTpaKMBama Koja ce GpoKycupajy Ha
IUTake KaKo TeHN U CPefIHA Y3ajaMHO yTUYYy jeflHo Ha ipyro. Ha oBo nuTame, 1 cmmyHa
INTama, eNUreHeTHKa Jaje cBoje oarosope. To je rpaHa duxeBMOpaTHe TeHETUKe Koja ce
daBu IIpoy4yaBameM IIPOMeHa I'eHCKe aKTUBHOCTH (Koje Hucy npahene npomenama JJHK)
J10 KOjUX J07asy MO, yTHITajeM CpeAMHCKMX (aKTOpa Kao M TPaHCTeHEePaIMjCKIM YTHIIajeM
¢axropa cpenyHe. EnureHeTcKit porjecn Cy XeMujCKo-OMOIOMIKM MeXaHI3MY IIPUCY THI
y cBakoj henuju Hanrer oprannusMa. Ibuxosa GpyHKIMja je aKTUBUpabe/TeaKTUBUPatbe
HEKOT T€HeTCKOT ITporpama.

EnureneTcka McTpakmBama Cy oKasaja fia CHOJ/ballby (GaKToOpH, KojuMa je 0coda
U3JI0’KeHa TOKOM >KMBOTA (MCXpaHa, pU3NIKa aKTUBHOCT, JIOIITa MaTepMHCKA Hera, CTpec 1
JIPYTO), MMajy AyropodaH edeKaT Ha enureHeTcke Mopudukanuje. [TokasaHo je ma nsMemeHn
VIV HOBY YCTIOBU OKOJIMHE Y OFPAC/IOM JJ00y MOTY fia TOBEY H0 M3MeHe Beh ycrocTaB/beHNX
eMUIeHeTCKUX OJINKA. YIIOpeNIo ca CTaperbeM jejHOjajdaHy O/M3aHIM UCIIO/baBajy CBe
Behe pasinuke y morneny gy>xnHe )X1BOTa, dOMECTH O KOjUX SOy a YaK U ICUXUjaTpyj-
ckux nopemehaja (Kordi-Tamandani et al., 2013). OkonnHa yTude Ha HeypanHy CUCTEM
TaKo IITO jaya CHHANTHYKe Bese Koje ce yenrhe kopucte. Hanasu koju ropope y mpuor
TeHEeTCKOj OCET/BMBOCTY Ha CPEAMHCKe YTHUIIaje 0TBapajy MoryhHocT mocedHor mpucTyma
IpeBeHINj) M TPeTMaHy PasHUX BPCTa dOMeCTH, Ta 1 MeHTamHyX nopemehaja. ¥ ckmanmy
ca HaBefIeHVM Cy U MCTPaX/Bamba Koja I0Ka3yjy ja ce BehnHa 1jpra muanoctn Gopmupa
KPO3 MHTePaKIVjy TeHa U BIXOBe eKCIIpecyje Kao OfffOBOP Ha CHeli(NIHe 3aXTeBe I
sagaTke cpennte (Templeton, 2006). [lopen yTuuaja oBe nHTepaxiuje, pa3Boj LpTa UCTO-
BpeMeHO KapaKTepuille CaMOOPTaHM3alja, uifja je QYHKIVja 3aJ0BO/bebe BULIECTPYKIX,
KOMIIIEKCHIX M TPOMEH/bMBUX YHYTPALIIX U CIIO/ballibuX 3axTeBa. Crora, paspoj pra
HOfipa3yMeBa KaKo MHTepaKIVjy leHa I IbIIX0Be eKCIIpecHje ca CBUM CIIel(pUYIHOCTIIMA
U CTIOXKEHOCTVIMA CIIO/bHE CPeliMHe, TaKO M YHYTpalllibe MofudUKaLuje Koje ce 0OCTBapyjy
pasBojeM KOTHUTMBHMX KamanureTa 11 camocBecTn (Svrakic & Cloninger, 2010). OBum
casHabMMa O YTUILAjy CPEIMHCKIX YC/IOBA Ha eKCIIPeCHjy IeHa OTBapa ce IMPOKO IOo/be
UCTPaXMBakba Y HEYPOCOLMOJIOT U jep HEeYPOCOLMOIONIKI IIPUCTYII MOXKe fja oMoryhn
HOBY TIepCIIEKTHBY y pasyMeBamy I TPeTMaHy MeHTaTHUX mopemehaja.

CaspemMeHe MeTofIe MOYK/IaHe BU3ya/u3aliyje OMOTyhurie Cy He caMo )KMBOTHO CHYMaHbe
MOXXIAHIX CTPYKTYpa HEeTo M OICepBalljy aKTUBHOCTY II0jeAIHUX OO/IACTY MO3T'a TOKOM
usBohera pasmMINTIX KOTHUTUBHYX 3a/iaTaka. C ipyTe CTpaHe, pa3Boj HEYPOIICHXONIOTje
je IIOHYIMO KOPYCHe KOHIIeNTe KOjiMa ce 0Ba Be3a 0djallimbaBba.

Ha mpumep, jenHa on pyHKIMja MMUTALIVje ¥ PAHOM PasBojy je U mbeHa Besa ca
conujanuum BemtuHama (Krsti¢, 2008, str. 60). Tokom nctpakupama npedppoHTanHe
(dyHKIMje Kof CYIIXyMaHMX IIpYMaTa OTKPUBEHU Cy T3B. ornefancku Heyponn (Rizzolatti
et al., 1996) xoju ce Hamase y fOp30/IaTepaTHOM ey (PPOHTATHOT pexxia. OHM ce akTu-
BUpajy He caMo Kajla XMBOTMHa 00aB/ba HEKY aKTUBHOCT HETO ¥ Kajja II0CMaTpa Jpyror
KOju 00aBjba UCTY aKTUBHOCT. OBJ IOJALM Ce 3aTUM MHTETPUILNY U [IOCTAjy jeaH Of
OCHOBa MOTOpHe IIpUIIpeMe K0joj crefin ofpebheHo moHamrae Ha OCHOBY Hay4eHOT U3
nperxojHe enusoje. [IpeTnocrasiba ce ga 0BM T3B. HEYPOHM OIJIefla/Ia IMajy 3HA4ajHO
ydenrhe y MMUTanMji TOKOM PaHOT Ca3peBama. Yuere NMITALMjoM OU Ce 3aCHUBAJIO Ha
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IVMPEKTHOM ITOK/IAIlakby IOCMaTpaHe aKIyje M YHYTPallllhbe MOTOPHE Pellpe3eHTaluje Te
axiuuje. 3aTUM Cy UCTPaXKMBakba Koja Cy KOPUCTIIA GYHKIMOHATHY MAaTHETHY Pe30HAH-
Iy perMCTpOBaa aKTUBAINjy UAEHTUYHNX 00nacTu GPOHTANHe 1 IapujeTanHe Kope y
cuTyanujama usBobera u mocMarparma n3Bobema ogpehennx nokpera maxe (Iacoboni &
Dapretto, 2006), anu ce KacHuje IIOKa3auo fa 0Baj MeXaHM3aM HMje OTpaHMYeH caMo Ha
MOTOPHM cUCTeM. JlaHac 3HAMO [ja 3Ha4ajHY y/IOTy Y OPTaHM3aLVj/ I HAYMHY JPYIITBEHOT
byHKIMOHNCama MMajy HeypoHn ornefana. C 0d31poM Ha TO fla OHe CUHAIITHYKE Be3e
Koje ce denthe KopucTe jayajy, MOXXeMO IPeTIOCTaBUTH Aa he yuecTanmoct u kBannurer
OPYWITBEHUX MHTEPAKIIMja yTULATH ¥ Ha Y9€CTAJI0CT U HUBO aKTUBAaIjJje HeypOoHa OrJle-
mana (Eisenberg, 2013). 3dor Tora ce cucTeM ornefasckux HEypoHa cMaTpa 3Ha4YajHUM
odjalberby He CaMO MMUTALVje Hero U COoLlyjanHe KOTHUIuje.

ConmjanHa KOTHUIMja Cé ONHOCK Ha KOTHUTUBHE NPOIlece KOjy Cy HEOIIXONMHM 32
TayHy Neplelljy 1 MHTepIpeTaunjy nHpopMaluja Koje IpeHoce APyTy IPUITaJHALI
ucre Bpcre. To je mocedHO peeBaHTHO 3a BuUIe KOTHUTVBHE IpoIlece KOjy IOfyIupy
¢dopmupare onrosapajyher n ¢rekcudunHor d1xeBrOpaHOT OfrOBOPA Y CBAKOSHEBHUM
corjanunm naTepakiyjama (Adolphs, 1999). Connjanna KOrHMIMja je peNaTNBHO HE3aBUCHA
y OIHOCY Ha ApyTe acrekTe koruuuuje. Heypodnonoruja cormjanue xoruunuje (Brothers,
1990) yxspy4yje opOuTodpOHTATHY KOPY, TOPHY TeMIIOpanHy Bujyry u amurgany. OBom
CHCTeMy ce IPUK/bydyje U U3BeCTaH dpoj IPYIMUX 0d/IacTH 3a Koje ce IIPEeTIOCTaBba fa
MMajy CEeKyH/IapHY Y/IOTY Y 00paay COIMjaTHIX MofaTaKa.

CouyjaHa KOTHAIY]A je MYITUAMMEH3MOHATHY KOHIIEIIT TaKO Ia 0dyXBaTa BIIIIe
KOMIIOHEHTH Off KOjuX je jenHa Teopnja yMma — TOM. TOM je Ba>xHa npedpoHTanHa GpyHK-
111ja jep je 3HaYajHa 3a JOHOLIEe OIIyKa ca CoLMjaTHuM KoHceKBeHIjaMa (Pavlovié, 2011,
str. 314-315), 0HHOCHO, HEOIIXOJHA je 3a HOPMa/ITHO COoLujanHo GpyHKIMOHMCcame. To je
TIICHIXOJIOLIKY KOHCTPYKT KOjU OMICYje HAIlly CIIOCOOHOCT Jla pa3syMeMO MEHTATHO CTambe
IPYTUX U JIa yBa)KaBaMO TO KaKO Ce OHO pas/MKYje Off HallleT MEHTA/THOT CTarba Kao I ja
IIPEIBUIMMO HUXOBO MoHalIambe. CTyauje or/ieflaickiX HeypOHa Cy yKasajle Ha BhUXOBY
K/bY4HY yrory y Teopuju yma. [Topemehaj oBe dyHkuuje ooy fo mpodiema y conuja-
HIM peJalijaMa, y IaBamy afieKBaTHe MH(GOpMalje, y KOMEHTapucamy KOHBep3anuje, y
OpraHM3alMjy MUCTIU U Pe3y/ITYyje JIOLIMM BelITHHaMa KoMyH1Kanuje. Ocode ca 0BaKBUM
CMeTHaMa uMajy Temkoha fia ce craBe y TyD monoxxaj, fa mpefBuie NCXofie U OTKPHjy Tyhe
HaMepe. CasHamwa ApylmTBeHUX HayKa 0 TOM ¢eHOMeHy Cy YK/bydeHa y HeypOHay4Ha
uctTpaxusamwa emencuje (Metternich et al., 2022), cxuzogppenuje (Dodell-Feder et al.,
2013), Annxajmepose feMennyje (Braak et al., 2022).

Ha npBu noren, usmely teopuje yma 1 cormjamHO-IICUXOMOUIKOT KOHIEIITA IIpe-
y31Mama yiora nocroje usBecte camanoctu. Oda KoHIenTa odyxBarajy pacyhusame o
MEHTATHIM CTambyMa APYTHX. 30T TOra IITO IPVIMKOM IIPey3MMarba YIIoTe, aKTep 3alpaBo
MHKOPIIOpMpa 3aMIII/beHY OFTOBOP APYror ¥ cBOje moHamame (Mead, 1934), cmaTpamo
7a je mpeysuMarbe y/Iora Py KOHIIENT Off TeOpuje yMa.

Kop Hekmx doectn, Kao IITO je ayTu3aM, nopeMehaj colmjaaHo-KOTHUTUBHOT
¢dyHKIMOHNCamba je JOMMHIpPajyhy KOHIeNT ToC/IeAb1X felennja. Hapymrena conujanna
KOTHUIIV]A je ONCepBMpaHa M Y MEHTATHIM ITopeMehajumMa kao mTo je cxusodpennja,
nopemehaju ucxpase, domectyt 3aBUCHOCTIL. Y CXU30(PEHMjH, TATOTOLUIKY HeYPOHCKN
KpyroBu Hab)eHU cy y perroHMMa Koju Oir0Bapajy OHMMa KOju Cy YK/bYUeHH Y COLVjaTHy
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korHuuujy. JIuteparypa Koja ce OZHOCH Ha HeypOpas3BojHe aHOMauje Ko nopemehaja
MCXpaHe Haryamasa Moryhy mojasy HeyckmaheHOCTH y coLmjaTHOj Mpexkt 3a 0dpay HHPOp-
Maryja, IITO 3HAYajHO HOIPMHOCK Pa3Bojy WK ofpKaBamy oBor nopemehaja. Ilopemehaju
ucxpase Hajuenthe mposouupajy nnreprnepconanuy nmpodiem (Ung et al., 2017) mmro ce
Mo>xe odjacHUTH TelikohaMa y peryaanuji eMonuja, IpodieMmMa eKCrpecyje eMolyja 1
IIpero3HaBama Tyhux emonyja mro je, rakobe, jeHa oy KOMIIOHEHTH COLMjaTHe KOTHULIje
(Van Elburg et al., 2021). 3moynoTpeda cyncTaHIy y cBpXy npuxsaheHOCTH y BPIIEHAYKO]
TPYIM TUIIMYHO 3aII0YMIbe TOKOM afionectieHyje. To je »knuBOoTHa (asa Kojy KapakTepiiie
MCTOBPEMEHO Ca3peBatbe COLMjaTHNUX, aheKTUBHIX, KOTHUTUBHIX U HeyPATHUX IIPOLieca.
3dor Tora cy noTeHIUjaIM afjONeClieHTa 3a KOHTPOIY MIMITYIICA M BbJIXOBY Perynarujy
orpanndeny. OBo nosehasa BepoBarHohy a he afjonecIieHT JOHOCUTY 3HATHO PU3NYHMje
OJUIyKe KOje yTU4y Ha IIoHaIame (Steinberg, 2004, 2008). [loMIHaHTHY Y/IOTY y IIpeRy3UMarby
QHTUCOLMja/THOT U PU3MYHOT IIOHAIIakha, Kao ITo ¢y caodpahajue Hecpehe, 3moynorpeda
QJIKOXOJIa, 3aBMICHOCT Off IICUXOaKTUBHUX CYIICTAHIIM, MIMa YTHUIIAj BpIIbadke rpyme (Van
Hoorn et al., 2017). Cormnornoiike KoHIennuje o peHOMeHy colujanusanuje (IpuMapHa
U CeKyH/[apHA) IPUMEIbeHe CY Y HeYPOHAYIHUM UCTPaKUBabIIMa YTHI[aja BPIIbaKa Ha
pa3Boj mosra y agonecteHunmju (Telzer et al., 2015). Tokom caspeBarba GPOHTATHOT peXKiba
Y KOTHUTUBHUX (QYHKIMja al0NIeCLieHTH cBe §07be KOHTPOJIMIIY CBOje TIOHAIabe, BbUXOBI
HOTeHIMjas 3a yckaahuBabe, Ha3Mpae U pery/ycame COICTBEHOT OHAIlaka II0CTajy
CBe pasBujeHUju yKbpy4yjyhu u cnocoduoct teopuje yma (Giiroglu, 2020).

YTuiaj HeraTMBHMX MCKYCTaBa TOKOM PaHOT IE€TUIbCTBA 3HAYAjHO YTHYE Ha MOXK/IaHe
(YHKIIMje TaKO MITO MOTY JOBECTH [0 M3MeHA HeKIX MO>KIAHUX PETMOHA Kao IIITO je XMUIO-
kamnyc 1 amurgana (Miguel et al.,, 2019), anu 1 5o cMarbeHOT BOTyMeHa OpOUTO(POHTATHOT
pernona (Hanson et al., 2010). PaHa >kuBOTHa TpayMa, Hacl/be, 3/10CTaB/bakbe, HeTOCTATaK
adeKTUBHE CTMMY/Ialyje II0BE3aHN Cy ca CUMITOMMMA aHKCMO3HOCTH, Jiellpecje U IIOCT-
TpayMarckor crpeca. ITocnenniie oBakBMX MCKyCTaBa pe3y/lTyjy pasinKaMa y 3allpeMIHA
onpebheHNX MOX/IaHUX pervoHa, aay u nosehanoM BepoBaTHONOM IICHMXONATOMIOLIKIX
(heHOMeEHA, IITO [T0KA3yjy HEYpOHAY4He CTYAVje KOje CY YK/bY4//Ie Ca3Hamba JPYIITBEHUX
HayKa 0 IOC/IefUllaMa HelIOBO/bHIX CPEMHCKIX YTUI[aja U CTpeca Ha MOX/jaHe QyHKIIje.

C npyre cTpaHe, CTyAMje IOKa3yjy la KapaKTepPUCTIKe KOPTUKATHOT TKIBA pas/in-
YYTHUX BPCTa MOTY Jla Bapupajy y OATOBOPY Ha CTUMYJIyCe U3 CPeMHE, IITO yKasyje Ha
CIIOCOSHOCT HEPBHOT CUCTeMA Jja MOAMGIKYje CBOjy AKTMBHOCT IIOf, yTULIAjeM Pa3sHOBPCHIX
¢daxropa (Li et al., 2020). OBy KapaKTepUCTUYHY IPUIATO/bYBOCT MO3Ta Ha YHY Tpalllibe
VUL CIIO/bAlllibe CTUMY/IyCe Ha3uBaMO IDIACTUYHOMNY WM IDTacTUIUTeTOM. JpyIITBeHN
YTHUIIAj} Ha MOXKIAaHy OpTaHM3alijy Cy BeoMa MONHY Y 113a3MBalby IIACTMYHNX IPOMEHa
(Davidson & McEwen, 2012). MctpaxxuBarwa MO>KHIAHOT ITACTUI[UTETA Of BETIMKOT CY
3Hayaja 3a IPYIITBO y LIe/IVHU jep je 0Baj peHOMeH, OpeJ] TOTa HITO NPeACTaB/ba 3HA4YajaH
YIHW/IAI] OIIOPAaBKa MO3Ta HAKOH JIe3Mje, YK/by4deH U y IIPOIiece pa3Boja MO3Ta, yuerbe U
namheme (Mateos-Aparicio & Moreno, 2019).

Yyeme MoxeMo fa fedUHUIIEMO Kao yCBajarbe HOBUX MHOpMalLLja U pas3Boj
namhera ¥ IOHalIaba IIOJ, YTHUIIAjeM UCKYCTBA. Y4yeme HacTaje IPOMEHOM Be3a n3Mehy
ozpebennx Heypona mosra. Paun duxesuopucty, kao urro je ITasnos, Ckunep n TopHAajK,
CBOjUM MCTPAXXMBAIMA O Y€ Kao Od/IIKY yCIOB/baBatba HOIPUHENN CY pasyMeBarby
Bese n3Mebyy cpelMHCKUX cTUMYTyca 1 oAroBopa Ha wyx. OMoryhumm cy HeypoHaykama
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dospe pasymeBare ummmuuTHOr namhersa (Knight et al., 2009), mrro npegcras/pa sHaYajaH
TOIIPIMHOC APYIITBEHNX HayKa HeypOHayKaMa.

IToBesuBame HaypoHayKa I IpyIITBEHNX HayKa MOXKeMO ITpoHahu 1 Kpo3 Icuxodimo-
JIOLIKe CTyAuje eMoroHanHe npuspxxeHocty (Lahousen et al.,, 2019). ITpema Boyndujesoj
TEOPVjJ eMOLIVIOHA/IHA IIPUBPXKEHOCT IIOfpasyMeBa IICUXOIOLIKY Be3y, Tj. OIUCKOCT, n3Mehy
MajKe WM CTapaTe/ba U JieTeTa, Koja ce GopMIpa y HajpaHujeM SeTUBCTBY, a TOKOM KIBOTA
ce HaZloIyyje HoBMUM eMonoHaHNM Bedama (Veljkovié, 2022, str. 43). Vdeme je K/by4HU
IIpoljeC Y pa3Bojy eMOIMOHAIHE IPUBP>KEHOCTH KOja Tpaje Kpo3 I1eo KMBOT. KpamureT
OBe Be3e yTHUe Ha APYIITBEHO ITOHAIIabe 0C0da KAo I Ha IbYIXOBO MEHTAIHO 3[paBJbe.

3AK/bYYAK

Heypocouuornoryja je "HTepAVMCUUIIIMHAPHA HAyYHA 0d/IaCT Koja 0dyXBaTa IpPOCTOp
y KoMe ce cpehy conyonoryja, HeypoHayke, SMOJIOTHja U COLMjaIHa IcuXomoruja. ¥ caja-
IIBbeM TPeHYTKY, HeypOCOLMOJIOTYja UCIIUTYje OPyIITBeHe peHOMeHe JonymaBajyhu ux
UCTpaXVBambIMa HEypOHAyKa Koje KOPICTe MeTOfle HEYPOVMUIIHTA 1 HEYPOIICHXO/IOIIKe
mujarHoctuke. C 0831poM Ha To fja ce APYIITBEHe MHTEePaKIMje ¥ OHOCY dasmpajy Ha
MeHTa/IHOj akTUBHOCTH YoBeKa (TenHouten, 1977), y odmacTu HeypoHayka HEOIIXOLHO
je KpeMparu MeTofie Mepea ¥ IpoydaBama IPYIITBeHNX (eHOMeHa, Koje du dute mpu-
MEH/PMIBE Y COUMOJIOIKNM UCTPpAKNBabIIMa.

ITo3HaTo HaM je la caMO OKpY>Kebe, Tj. JPYLITBEeHa MICKYCTBa, MOTY Ia Od/IUKYjy 1
u3MeHe MoXKfiaHe GyHKIHje ITa yak 1 reHe (Racionero-Plaza et al., 2022). Ipyrum peunma,
MCTPaXMBAYKM Paj] y JOMeHY Heypoconuonoruje odoraruhe HeypoHayKe MCTO Kao IITO
he u casHama HeypoHayKa JOIPUHETI 08yXBaTHIIM KOHLIEIITYIMA Y HEYPOCOLOIOTUj M.

Texnuke 1 MeTOe HEYPOHayKa KOPICTE Ce Y MCTPKMBAYKe CBPXe, @ BbIXOB IIPAKTUIHN
3HAYaj je y TOMe IITO NPe/ICTaB/bajy A0 AMjalrHOCTUYKOT MOCTYIIKA TOKOM MENVIIMHCKIX
IIpeTpara, aHajIM3a I cInTyBama. MehyTum, oBe Hayke cBe BUIIIE CBOjY IIXKIbY YCMepaBajy
Ka M€XaHN3MMMa IPYIITBEHOT ITOHAIlIaba U IbXOBUX miuaja Ha 00/IMKOBame MOXIAaHUX
¢dynxuuja (Scheve, 2003). IIpemernTtame ¢pokyca HeypoHayka yKa3yje Ha 3Ha4aj yIUBa co-
ILVOTIOIIKYX IIPUCTYIIA M KOHIENIaTa y HEypOHay4YHa 3Harba 0 Mo3ry. ITopef Tora, HeypoHayka
ce ce Bullle okpehe nCIMTNBamY CydjeKkaTa Koju Cy yK/bYUeH! y PYIITBeHe MHTePaKIje
YMeCTO JOCaJallbIX VICTPaXIBaba OBIX MeXaHI3aMa Koj IojefuHana. To 3sHauu fga ou
HeypOCOLMOJIOrYja MOIJIA Jia YIIOTIIYHY HEYPOJIONIKY [TapajUrMy UCIUTHBambeM edeKxara
IPYLITBEeHVX MHTepaKLuja Ha GYHKIMje 1 CTPYKTypy Mo3ra. Ha oBaj HaumH Ou 1 KopIryc
MEOUILMHCKIX Hajla3a I YMHBEeHUIIA O MEHTA/THUM HopeMehajMMa II0CTa0 KOMIUIETHUjU,
amu dn C€, NICTOBPEMEHO, OTBOPMO 11 HOBI IIYT 3a ICTPpa)KNBabe miuaja APYLITBEHUX
(deHoMeHa Ha 3/jpaB/be HEPBHOT CMCTeMa I1a, CAMIUM THUM, ¥ Ha 37IpaBjbe TI0jeMHIIa.
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Abstract: Neurosociology is a relatively new interdisciplinary field of science. It is a
discipline that lies on the borders between sociology, social psychology, biology and neu-
rosciences. This scientific field offers an opportunity for better understanding interactions
between brain and interpersonal functioning by analyzing the influence of social factors
on creating brain organization and its functions.

Keywords: neurosociology, social cognition, theory of mind

INTRODUCTION

The goal of this paper is to inform our professional public, including sociologists,
psychologists and experts in the domain of neurosciences, about a relatively new scientific
discipline - neurosociology. In these times of connecting knowledge that derives from
different scientific areas, the authors’ idea is to contribute to the understanding of the
needs for connecting knowledge between seemingly unrelated disciplines — sociology and
psychology on one hand, and neurosciences on the other hand.

The theoretical concepts relevant for understanding neurosociology, which, until
recently, were considered primarily within the scope of social sciences, are listed in this
paper. The given concepts are related to relevant research in the scientific disciplines that
are connected with neurosociology. At the same time, the contribution of social sciences in
a deeper analysis of certain phenomena which were or still are within the scope of neuro-
scientific investigations has been presented. In this way, the influence of social sciences on
neurosciences and vice versa can be perceived, which also enabled the establishment and
development of neurosociology. Furthermore, the significance of this discipline is emphasized
in understanding mental disorders and illnesses, which opens a new area of investigating
the influence of social factors on human psychological and neurobiological health.
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CONCEPT AND SUBJECT OF NEUROSOCIOLOGY

The term “neurosociology” was initially introduced by neurosurgeon Bogen and his
colleagues (Bogen et al., 1972) while investigating the preference of the left or right hemisphere
in different subcultural groups. Neurosociology is an interdisciplinary scientific field that
connects sociology and neurosciences together into a single whole and thus contributes to
the improvement of social sciences (Auriemma et al., 2002). More precisely, the beginning
of this discipline is enabled due to the findings and research in many scientific areas and
thanks to development of contemporary methods of brain visualization. Neurosociology
offers a possibility of better understanding the interaction between brain and interpersonal
functioning (Franks & Turner, 2013), not only by attributing socialization to genetic code
and brain structure, but also by analyzing the social influence on brain organization and its
functions. This is a discipline that lies on the borders between sociology, social psychology,
biology and contemporary sciences on brain (Scheve, 2003). This scientific field includes
investigating phenomena by interaction of three analysis levels: cognitive, socio-cultural
and neural (Ochsner & Lieberman, 2001). The cognitive level studies the relation between
brain functions and behaviour; the neural level studies the structure of central nervous
system and brain functioning, while the sociocultural level studies social phenomena that
influence behaviour.

Neuroscience covers a wide range of disciplines. Growing evidence on the importance
of relations between biological and social processes has led to interdisciplinary cooperation
of scientists who include findings about how integration of knowledge from different sci-
entific disciplines can improve our understanding of this relation in their work (Cacioppo
& Decety, 2011).

INTERDISCIPLINARY APPROACH
IN NEUROSOCIOLOGY

The question of dichotomy of inborn versus acquired (in sciences), or, the question of
maturing versus leering, in psychology, has been dealt with for a long time. The nativists’ point
of view is that heritage i.e., genetic code is vital for development and maturing of a personality.
On the other hand, environmentalists claim that the role of environment and experience is
vital in developing personality. These extreme approaches of nativists and environmentalists
have been long overcome and with time it has become clear that differentiating heritage
and environment as independent factors limits our understanding of complicated biological
processes through which individual differences are formed. The research studies have shown
that our prediction of behaviour needs to include knowledge about environment context in
which development is occurring. The research studies have also shown that the influence of
genes on the phenotype is not direct and unchangeable (Templeton, 2006). In other words,
the formation of individual differences occurs through interaction of genes and environ-
ment, while the environment has an important role in the development and final image of
the phenotype. These findings have led the research to focus on the question of how genes
and environment mutually influence each other. Epigenetics has given its answers to this
question as well as to the similar ones. It is a branch of behavioural genetics that deals with
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investigation changes of gene activities (which are not followed in DNA changes) occurring
due to the environment factors and with the transgenerational influence of environment
factor. Epigenetic processes are chemical-biological mechanisms present in each cell of our
organism. Their function is activating/deactivating a certain genetic program.

Epigenetic research shows that the factors to which a person is exposed during life
(nutrition, physical activity, bad motherhood, stress and other things) have a long-term
effect on epigenetic modifications. It has been noted that changed or new conditions of the
environment can lead to differentiation of the already established epigenetic characteristics.
Monozygotic twins show larger differences in terms of life span, illnesses and even psychi-
atric diseases as they grow old (Kordi-Tamandani et al., 2013). The environment influences
the neural system by strengthening synaptic connections which are used more and more
often. The findings that speak in favour of genetic sensitivity to the environment effects
enable the possibility of taking an independent approach in the prevention and treatment
of different types of illnesses, even mental disorders. According to the above-mentioned,
there are studies showing that most personality traits are formed through the interaction of
genes and their expression as an answer to specific requests and tasks of the environment
(Templeton, 2006). Besides the influence of this interaction, development of personality
traits is, at the same time, characterized by self-organization with the function of fulfilling
multiple, complex and changeable internal and external requests. Thus, the development of
traits entails not only interaction of genes and their expression with all specificalities and
complexities of external environment, but also internal modifications which are expressed
through development of cognitive capacities and self-awareness (Svrakic & Cloninger, 2010).
These findings about the influence of the environment conditions on gene expression opens
up a large field of investigation in neurosociology because the neurosociological approach
can open new perspective in understanding and treating mental disorders.

Contemporary methods of brain visualization have enabled not only monitoring
of brain structures while living the life, but also observation of activities of certain brain
areas while performing different cognitive tasks. On the other hand, the development of
neuropsychology has offered useful concepts that explain this relation.

For example, one of the functions of imitation in early development is its connection
with social skills (Krsti¢, 2008, p. 60). While examining prefrontal functions in subhuman
primates, so-called mirror neurons (Rizzolatti et al., 1996) that are found in the dorsolateral
area of the frontal lobe have been discovered. They are activated not only when an animal
performs a certain activity, but also when it observes someone else performing the same
activity. These findings are later integrated and become one of the bases of motor prepa-
ration which leads to a certain behaviour based on what was acquired during the previous
episode. It is assumed that these so-called mirror neurons have a significant role in imitation
during early development. Learning by imitation would be based on the direct overlapping
of observed action and internal motor representation of that action. Subsequently, the
studies that used functional magnetic resonance registered the activation of identical areas
of frontal and parietal core in situations of performing and observing certain movements
of the hand (Tacoboni & Dapretto, 2006), but later it was shown that this mechanism was
not limited only to the motoric system. Today, we know that neurons have a significant role
in the organization and the way of social functioning. Having in mind that the synaptic
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connections that are more often used are strengthening, we can assume that the frequency
and quality of social interactions will influence the frequency and activation levels of mirror
neurons (Eisenberg, 2013). Thus, the system of mirror neurons is considered significant
in explaining not only imitation, but social cognition as well.

Social cognition addresses cognitive processes that are necessary for a precise per-
ception and interpretation of information carried through by other members of the same
species as well. That is specifically relevant for higher cognitive processes that enable
creating an appropriate and flexible behavioural response in everyday social interactions
(Adolphs, 1999). Social cognition is relatively independent in comparison to other aspects
of cognition. Neurobiology of social cognition (Brothers, 1990) includes orbitofrontal upper,
lower temporal gyrus and amygdala. This system is supplemented by a certain number of
other areas considered to have a secondary role in social data processing.

Social cognition is a multidimensional concept that enables different components,
one of which is the theory of mind - TOM. The TOM is an important prefrontal function
because it is important for making decisions with social consequences (Pavlovi¢, 2011, pp.
314-315) or, more precisely, it is vital for normal social functioning. That is a psychological
construct that describes our possibility to understand mental conditions of others and to
appreciate how they differ from our own mental condition and how to predict their be-
haviour. The studies of mirror neurons emphasized their vital role in the theory of mind.
The disorder of this function leads to problems in social relations, in giving adequate in-
formation, in commenting conversation, in organization of thoughts and it results in bad
communication skills. People with these disabilities have difficulty putting themselves in
other peoples’ shoes, in predicting outcomes and figuring out intentions of others. The
knowledge of social sciences about the TOM has been included in neuroscientific research of
epilepsy (Metternich et al., 2022), schizophrenia (Dodell-Feder et al., 2014), and Alzheimer
dementia (Braak et al., 2022).

At first glance, there are certain similarities between the theory of mind and social
psychological concepts of assuming the roles. Both concepts entail judgements about other
people’ mental condition. We consider that taking over the roles is a concept broader than
the theory of mind due to the fact that by taking over a role, a person actually incorporates
an imaginary response of the other person into his/her own behaviour (Mead, 1934).

In certain illnesses such as autism, the disorder of socio-cognitive functioning has been
a dominant concept in the last decades. Impaired social cognition has also been observed in
mental disorders such as schizophrenia, eating disorders, and addictions. In schizophrenia,
pathological neuron circles have been found in the regions that respond to those which are
included in social cognition. The literature dealing with neurodevelopmental anomalies in
eating disorder emphasizes a possible occurrence of discrepancies in the social network for
information processing, which significantly contributes to the development or persistence
of these disorders. Eating disorders most frequently provoke interpersonal problem (Ung
etal., 2017), which can be explained through difficulties in emotions regulation, problems
in emotion expression and recognizing emotions of others as one of the components of
social cognition (Van Elburg et al., 2021). Substance abuse in order to be accepted in peer
groups typically starts during adolescence. That is a life phase which is characterized by
the development of social, affective, cognitive and neural processes at the same time. That
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is why adolescents’ potentials for impulse control and their regulation are limited. This
increases probability that an adolescent will make significantly riskier decisions that influ-
ence behaviour (Steinberg, 2004, 2008). The peer group has a dominant role in stimulating
antisocial and risky behaviour such as car accidents, alcohol abuse, addiction to psychoactive
substances (Van Hoorn et al., 2017). Social concepts about socialization phenomena (pri-
mary and secondary) are used in neuroscientific investigations of peer influence on brain
development in adolescence (Telzer et al., 2015). During the development of the frontal
lobe and cognitive functions, adolescents control their behaviour better and better while
their potentials for balancing, observing and regulating their behaviour are getting more
development, the ability of the theory of mind included (Giiroglu, 2020).

The influence of negative experience in the early childhood significantly influences
brain functions because it is able to contribute to changes of certain brain region such as
hippocampus and amygdala (Miguel et al., 2019) and to the diminishing volume of the
orbitofrontal region (Hanson et al., 2010). Early life trauma, violence, abuse and a lack of
affective stimulation are connected with the symptoms of anxiety, depression and post-
traumatic stress. Neuroscientific studies that have included knowledge of social sciences
about the consequences of unfavourable environment factors and about the influence of
stress on brain functions have shown that the consequences of these experiences result in
differences in the volume of certain brain regions and in increased probability of psycho-
pathological phenomena.

On the other hand, the studies show that the characteristics of cortical tissue of dif-
ferent kind can vary in the response to stimuli from the environment, which points to the
ability of the nervous system to modify its activity under the influence of different factors
(Lietal., 2020). This specific adaptability of the brain to internal or external stimuli is called
plasticity, i.e., neuroplasticity. The social influence on brain organization is very powerful
in stimulating plasticity changes (Davidson & McEwen, 2012).

The research of brain plasticity is of great importance to society as a whole because
this phenomenon, besides being an important factor of brain recovery after a lesion, is
included in the processes of brain development, learning and memory (Mateos-Aparicio
& Moreno, 2019).

Learning can be defined as adopting new information, memory development and
development of behaviour influenced by experience. Learning is created by the change of
connections between certain brain neurons. With their research into learning as a way of
conditioning, early behaviourists, such as Pavlov, Thorndike and Skinner, have contributed
to understanding the relations between environment stimulus and responses to them. They
have also enabled neurosciences a better understanding of implicit memory (Knight et
al., 2009), which constitutes a significant contribution of social sciences to neurosciences.

The connection between neurosciences and social sciences can also be found through
psycho-biological studies of emotional attachment (Lahousen et al., 2019). According to
Bowlby’s theory, emotional attachment constitutes psychological connection, i.e., attachment
between mother or caregiver and a child, which is formed in the early childhood and is
nourished throughout life with new emotional connections (Veljkovi¢, 2022, p. 43). Learning
is a key process in the development of emotional attachment that lasts the whole life. The
quality of this relationship influences social behaviour of persons and their mental health.
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CONCLUSION

Neurosociology is an interdisciplinary scientific field that lies on the borders between
sociology, neurosciences, biology and social psychology. In current times, neurosociology
examines social phenomena, supplementing them with the research of neurosciences that
use neuroimaging and neuropsychological diagnostic methods. Due to the fact that social
interactions and relations are based on a person’s mental activity (TenHouten, 1977), it
means that the field of neuroscience needs to create methods of measurement and exam-
ining social phenomena which would be applicable in sociological research.

It is known that environment itself i.e., social experiences can shape and change brain
functions and even genes (Racionero-Plaza et al., 2022). In other words, investigative work
in neurosociological domain will enrich neurosciences, just like findings of neurosciences
will contribute to broadening neurosociological concepts.

Neuroscience techniques and methods are used for research purposes, while their
practical significance lies in the fact that they represent part of the diagnostic procedure
in the medical analysis, research and examinations. However, these sciences are focusing
their attention more and more on the mechanisms of social behaviour and their influence
on shaping brain functions (Scheve, 2003). The shifting focus of neurosciences points to
the significance of influence of sociological approach and concepts in neuroscientific brain
knowledge. Besides that, neuroscience is increasingly oriented towards research into subjects
that are included in social interaction instead of the current research into these mechanisms
in a single individual. This means that neuroscience could complement the neurological
paradigm by examining the effects of social interaction on brain functions and structure. In
that way, the corpus of medical findings and facts on mental disorders could become more
complete and, at the same time, it could open a new path for researching the influence of
social phenomena on the nervous system health and, thus, on the individual’s general health.
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