3030 m93b3dg, dasem 3ogzody,
5300 doggmadg, Bg3ob bommmdmbos

00l bobgemdfozm mboggtlbodgdo

dsmGmboymo bgsbogh@omgmo: 3bmggmgdolb s I39656 9930l
dm3nbsnmgdolb bgotmgdodonmo Jodmmgbds

bogg96dm Lodyzgdo: dmTobsnErgds, 695b9GHBmgemgemgdo, [Fobsoldm-
Moo 39G0mE0, m3omoa@o Loldgds, bmioscra®o Jiggs

3m30bsmgdol mgmmogdo

3bm39mgdobs s 3396969980l dmBobonMgdol sdedrg sMbgdymo
9439 Mgmcos, LogzsMomome, mM xamxrBo Jgodmgds gogsghmosbmm.
3omasb 306390 dodoma oJ396@L 3bmggmol Jiggol ssedobals Jig-
300006 533G o300L MboODY 539009l (od s J3gdmo oo Jigz0m og-
™6093L 3nfTmegdm). ghm-ghmo sbgmo 3m3nmetmmo mgmEool mebsb-
3o, 56MbgdMdb L3gEoR03NMo Ji3gz0bs s Lmosmamo LGOYIENGOL
3bm3z9mgdo, OMImgdo 9939909056 98006 dImToboycgdsl s 3o3md-
60omdob obGmMool 396353mmdsTo LFmM g Jscmo ImTobsyigds brogds
[050dmbroo 1997]. gb ovgmEos Rsdmmgmol sbmggmols dmBobontgdscon
Lobgmdob gdbzmnBoyé 60369dL, HMImols Jobgogomsi bmzgmb ¢Mbos
obsbosmngdogl Lmgosmado oghetdonmmds (Hm3 ©ogdmcdhomml
50053006L) s dobo 33gds Mbos ogmb sgommo (Bsgomomo, o6 ¢Mbws
0339090m@aLb Imemme bmM0:). 938 mgmtools dbgsgbos mgomdmBobs-
mEgdol cgmEos [M96ag30 1999; G9639d0 2009], Gm3emolb dobgogomss
3bm39mgdo ms30bom 3mBobsnMbgb smsbgymmdom Fmgdol gsbdsg-
md370 50053056036 Sbemmb ymnbom Latagdgmol (sgomo bmghg-
35, 05339, Lo3zgd0) bobzol aodm.

J393000 ®gmE093L Fgodmagds d0gs3mm3bmm ogow MHobombol mg-
™0, HB™Imol Jobgogomsi 3396969930 3mToboytbgb ssdnsbgdo-
Lo s gotgammo 339b96ggd0l Mmsbsggmmazool 3Gm(39L30, MG™M3gemos
50 ym 50530560Lsmz0l godmboegao gotgmmo 339bo609gd0b o330,
5 3930 dgmms ImTobsytgdoo [Mobombo 1984].
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dmBobon®gdol mgm®ogdol dgmey ramxo asbobomaegl HGmame;
3bm3zgmgdol, obg 3396069930L IMTobonEgdol Logoobl s 53dMAL,
Om3 58d0sbms Homegbmdol dEmols gbodsdobow, Loizgdol Im3m-
39%0L gm0 mgdol godm, 5053056980L Lodmgsmmydgdo odynemgdemem-
6o 093bgb INdogo obsbmgdol G03dg aosbymoyzbgb s wsgfymm
3b™m39mgdobs s 33960609930L IMTobommgds Logggdobs s Lbgs bogo-
Omgdgdol s3dsymazomgdobsmgol (s @ Jggdmm, oo 3m3mmszon®
®9mM0g93L 39Tmogdm). mgmemogdol 93 xamxol s33sMsm godmbegmm
Fo63m3o0a9bmagdse Fgbodmgdgmos ogsbobgmmo Fmbsbfmemdol
33Mmn3mmdol mgmeos (destiny-equilibrium theory — dobgm®o...
1992: 365-368; d0bxm®wo... 2008], GmImols dobgogomsi sdosbgdol
60o3b30L BEIST ssMMZ05 FTmbobFmemds gotgdmBo (Lobsotmm s
Lo33980b gbogrmggdmoe gsdmbawgan GaMomMogdol MHmoghmas-
oxstgzol 3odm), 3g9gasm, Fmbsbfmmmdol smbowagbsm, ssdnsbgdo
0dnmadambo 0ygbgb gowsbymoyggb Fgdatrmggdmn-3dmboootamo
3bm36H 93086 dIMmBobonegds-dgnembgmdol 3bmgegdsdy. sbgsg, 3 xawm-
3oL godmedhgym Fomdmdoagbmow Fgodmgds Rsgmgosmmo mgmtos,
6 mImob dobgogoms bogdmol AFs0Imgdgmo bodmasmmgds bsgggdom
3Fo6 930mbgd30 Redmysmodos [dat-ombgxo... 1995; Gobombo 1980;
Bdm3sto... 2012].

dmbgd60308, MmEgbsi ©obinbos dmBobon®gdsl gbgds, dbgmos
3903600 gmdzom, Mm3 MmIgmodg mgmMos MoozsmyMmse I(30s-
605, 96 — F98356080. Ladmemmm %8380, IMBobsmMgdal yggmes mgmMos
99m©bmds Lom sBOL, omgmb@mmmaonto Imbs3939d0L 0b@ gt 3tg-
&5(305L o 53305b0L s (3bmggmgdol (Bmame dmBobsycgdammo,
obggg 8ot gMemo s dmmz0boghgdymmo) MYOHMoghHmmdol (3mEbsb. (sbs-
©00, (™I 3bmzgmgdol dmToboycgdsl s@sdosbol Lagotmgds Mogal
Logzgdgmoco: m9d3s, gb MmgmE0gdoi 396 9056Mgd9b Bod@gdoom gsdm(s-
©sb: J393000 mgmE0gdobsmgol gl godmes — ImTobomegdol (396@)-
69005 MM30 ©53533009d0m 3mbsnEadol ,OHN3sL; gbsbsgm, Gm™3
ox3M030L (396@MOMYE o Lodbego bofomagddo sgmo bmggmo
o6 3mBoboyMgdyms. 536030l Ahommgm bosfomBo, dg.F-om 33 000
P06 (dommmol 8mBobon®gdol bogstronmm omm) ob. §-om 3o0ggmo
sm3bfrmgmmob sfygdedwmg dbmmme botol (Bos primigenius taurus) dm-
Boboyt9dss ox0dloMgdmmo, mnds, Logstonome, ol m33g9 ogm dm-
Bobon®mgdammo sbemm smBmbogmgmBo [3o3@03080... 2013]. s3LEGSmoO-
590, Lodbgm 839603570 s AMomm 8396030l obsgmgmoom dbgmos
03mgm 3bmgzggmo, MdmIgmoE os33sgmRomgdl ImBobsnegdols 3608 9-
609393, o, smdsm, bLbolb 03 Bod@L, ™3 83 Hgaombgddo 3bmgg-
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magdol o6 Im9Bobon®gdosm. bbgs gomstgdss sx3603580: dombgosgsw
0dobs, HM3 Bmaoghmo sxMoznmo 3bmggmo bBMmosw s3359mBomgdl
3mBosbygdols 3608 gem09dgdl, dscmo dmBobonmgds seob®ml dmdb-
M. gbrm-ghmo sbgmo bmggmos bamgdosbo sxmeto — dmdeHomg-
B0(3 30 SO3OMS® NOHMN0gONMBID 5053056056 s Fommzgolb LFsgmadss
30 Bgbodmgdgmos [3mmg3ed3o... 2007]. sx30M0l s0IMTobomergdols do-
Bgdo 0bog 96 Nbs 0ymb, O™ sxmsto @™ mgdobdgedgmos, 3ow-
g ImbooMg. dmemmmmobogmds 33tmgagdds shggbs 53 dmbad&gdal
M3 9dMmMdS [31n396M0... 1999; msobbobgo... 2009]. smbsboBbsogos, Hm3
>x3mMob Jg3mbggzsdo, LmEosmaeo 3gbboghgdol dbGogsi, LMoo
a9bbo 3mmegdnmo Fgogao a30d3Lb: sgmeol B39 oEos domosh mot-
4mBom0os dmgem 5836003530, s fomdmmagbomos, Hmamiz s@sdosbols
msdob 3oggmo 3@ gho [amo3dsbo 1995], asbbbgsoggdoom, dogsmoms,
damol 6g3n@o(300bog856 936BosLS S 83960 35T0.

03039 Lodornmg FomdmoBmds sxMognmo gostgnmo  dommob
(Lycaon pictus) 9g3mbggzeBo. ob 03359mxz0mgdL 3mBobsnergdol yzgme
3608 96m09dL [300mo... 1995] @ 93boneos, ™A 56 ImnTobontgdosm,
3o 939Bal, 505305693L, HMmgdos Job a39MH0m smsbmgmemgdols
396353mmdsTo (3b3mzgHmdbgb o boommdobgb, dmBobsymmgdymmo
dommolgd®mo 65dz0mom 3odmoagdmmoo.

300093 960 Im9BobogMgdgmo sxMognmo Ebmggmos dgdms —
3dmBobsyMgdymmo 306gdol s (36gbgdol sbemm bomgbago: Jiggomo mg-
™m609d0 [dog. ©0s3mboo 1997] bLbol Bgdcols s658mBoboytgdsmdols
Bgd63L 396030030 JoEgzomgdom. gb o6 560l demogho sramdgb-
&0, 030L gomgomobfobgdom, HmI gostgmm (3bgbgdlLsi ngogg 60Bbgdo
bobosmgdm [396E0 2012; 3goBo 2003]. bogbgdoo Fgbodmgdgemos, M3
LEMOg bsLosmol 83 Mgobgdgdol gsdm IMBobsnmms 3bgbo g3tsdoals
3mb&0bgb®dg yzgmes Lbbgs bmggmmseb Jgostgdom gg30sb. doghsed gl
LoGommg, Bmamtz 3bgosgm, aosmsbgsmos. 93Mm3gmgdds sofygl
39060 (36930L M g0bogEmgds st gdom g3006 s Bgegabai 33096
dosmfPoglb: Gmamér Robl, Lobatggmo mzoLgdgdol dgmby 0bongowy-
dob Lgmagdiooom. sbg B3, BgdcSL dmBoboyMgdsi gbsodmagdgmo ogm.
©mab 56LgdMAL 565 FoerBm DgdMml Logmmdsm gobgwbol, sMs3g0 g53-
Fa3 domom 35dmygbgdol (mombomgsoms s mmzsms g&mgddo) 3ohasw
©M33gbG0mgdnmo 3Mg396wgbGgdo.

obggg, 50boboTbsgos, HMA sMLIdMBIL (bmzggmgdo, HMBmgdoz o6
53959mB0mgdgb dmBobsyMgdol Ji39300 300&gMH0m3gdlL, Joatsd aobro-
6gb Fobonmo bmgzgmado: sbgmo bmggmos 3o@s — Felis silvestris catus.
b Fgdmbgggs (booe 5h39693L Jigz0m0 MgmEool Bgmbodsdmdsl:
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3989 ImTobsmis 0dobws doybgosegewm, Hm3 dobo Fobodtgdo o6 oygz-
696 bLm@gosmaeo sbmgzgmgdo s MM 3o&9do bogmgdsw, b Laghommm
o6 gdmPomgd0sb o5dosbols d3rdobgdgdl, o6 (36mdgb sed0sbol mo-
©9g6HmdsL s ¢Mdsmmgl ogstdonm LGsGNLL [d0gTm 2013; gmeo...
2009]. 9gbodmgdgmos, GmM3 3o@ol IMobogcgdol Lyegomo domosb
demogo oym, Bodg3 d39m (3030m0d5(309030 (9330389, Fobgmo) 3o@ob
dmog®o begMamodgdanmo bEsGNLbo Joymmomgdl [EMobgmemo... 2007].

dmmmb s dmmmb, 396069930l IMToboncrgdol 396@6gdol ggma-
655305 5h39698L MEbsne® @edmbggasl, BHMI gmom3oowsb Ladbégmom
s6396m0 I(39606g 56 dmToboytgdmms, obgazg, Bmamt gb 3bmggmg-
3ol gdmbgggados.

o3 Jggbgds ImBobosmigdol 3m3mmazon® mgmeogdl, doMzgmo
Fobosdmmgamds, Hm3gmoai mgomBo agbogds domo gobbomgabsls, 6ol
5005305b0bomgol Lobotagdmm (3bmggmol mgolgdgdol bgemmzbato
Lamagdioobs s 38dystgdobsmgol bagotm omm: Mubo agbgdoszmbol,
390930l s dobo dmPoxzggdol gdb3gcodgb@ds sssb@nés, m3
39600980b5g56 (93 Bgdmbzgggsdo (303d06M9mo Jgmogdol) ssdnsbobom-
30L 393mdM MmO %0Tob Asdmysmodgdsl bLym diotg 40 Fgmo dsobs
Lgodgds [BOnGo 1999; §OHxE0... 2009], obos, 03 Bgdmbggzsdo, myzo
Laemgdool JoBob3ndsmmmo 3Bmacmsds sEbgdmdl: dgmosggo s dobo
3mfoxggdo sFsmImgdobgb dgmogdol gome®mbgzel ssdosbobswdo dg-
amdGOnemo 6036930l 35638303900l dodsrnmagdom. 40 Femol Fgdwmaga
36hmacsds8o Imboformg gmogdl 3Jmbosem sbggmmo 3o, FMgmo
Jatdo s Rsdmymomo ygnegdo. gb gdudgendgb@o, Mo mdds ¢Mbrs, o6
Bommomgdl, H™3 Mobsdgmgg dommgdolb Rsdmysmodgdsdo dgmogdls
5930 3omgdymo Imbofomgmds, s6sdge 0dsL, ™3 dImBobsycgdmmo
@bmggmol domgds dbgm o bobgdmog, FOmBo@gze Logddosbmdsl
dmombmgl, o sbggg, 03sl, HM3 ss30560L dogh bmzggmols ImTobs-
M gdoL ©ofygds Ibmmmm Jmdgmm 396L39d@ 03580 09 ¢M3sbigbgdos
Lo33980b bogmgdmdoom Bggddboem aodmP3930L: gbodmgdgmos ognd-
350 3mb3Mg@NmMo 9330560L, 96 3053056 KaNBoL sOLYdMBS, Mm-
39mo(3, Imergym dmdogomTBo Logggdol bsogmagdmdol 3Bmdmgdols go-
©5593980b Jobboo sgagadegms 3mbimg@nmo 3bmggemal ob 3396560l
3dm3BoboyMgdol bsbgdmog 30mad@b s dm3 gb 3Bmgd@o momdgddo Ig-
bomRMbogdmms. Bog®ed, bogmagdsor Logstonmoms, Mm3 sbgmo 3hmygd-
&9%0 yzgmes ImBoboyigdmmo bmggmol gdmbzggzseBo gobbmzogmyg-

dmoym.
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h3960 F0bs36gdol s 3mTobsnmgdols
39686930l ob@mMonmo ggmaMszzos

3omgmb@mmmaoydo  dmbso3gdgdom, dmBobsymgdol dotromswon
Bomms osbmmgdoo 10000 Femob Fob gatsdool 3mb&obgbddg wsof-
gm [dggho 2008]. Bggbmgol (36mdomo g3s63sbbzeggdgmo Bod@mto o3
™6 3mb&06gb@L Fmtols 560l ols, HMA g36Dool 3mb&0bgbGolasb gsb-
Lbgoggdom, 5536030L 3mb&0bgb@owsb b6gsbog®m@smgmgdo dmmosbsw
390053000696 936M0bool 3mb@0bgb@dg s dmagzosbgdom, Bggxrzsatbgb
homo sapiens sapiens-b [3ob356H9653560... 2014; Lgaob-mEmsbom... 2014].
369, 3omgmb@memmaon®o s 39b9@03nc0 33m93980b dmbs3gdgdom
3bmdomos, OHMI 005305606 Bog@MEMgdL” ImEol gsblbgseggds sxto-
30L s 936dools 3mbG0b9bEgdL ImEol — bgobog®m@smgmagdols selg-
BdMd3-3M5MbgdmdsT0s. Bgbodmgdgmos ogm330m, M3 ImTJobomgds/
56IMTobontgds 93 3mb@0bgb@gddg Hodgbsotom M3o3d0Mmgds 6gsb-
©ghGomgmgmgdol 3m3gmozosl:

6956gH@omms Lodmasmgdsdyg 8g3to mgmtos M9 Jodmmgds
36LgdmMAL. gb J03mmgdgdo dodmod393096 9.§. ,Fobs LoggbymHol® ocg-
0056, ™3l Jobggzomsi bgbog®@omgmgdo 3mdobowgdol bsgmg-
3o 35b30m06mgdmmo FomImdswagbmgdo 093bgb [dmmo 1920; 393mboo
1982], ,05b53560 35630056 980L“ ngedrg, Hm3emolb dobgogoms bgseb-
MG gmadl 3gmbosm asbgomamgdamo Ladmaswomgds mebsdgco-
6mgg 603693000 (9@ Yy39mgds, dogemgdmmagdol sdstbgs, I3mMbs-
mmds, 30dmygbgdomo bgmmgbgds, 056omgdol sddswgds) [3mbrogdo...
2013; doggemobo... 2012; Gogm-bomgs@mey... 2009; HGmMgHo... 1980].
00339, dmmm FmagdBo, g5bLsznmegdoo homo sapiens sapiens-gdols o
69°6gM@oegrgd0b Jgxa3oM930b awaghbolb Fgdega, Lyr YBM™ ©s
aRtm dg@o 3smgmbmmmaonmo Rog@olL 068 gh3mg@oMgds brgds
695bgMGomgmgdol aobz0mscmgdymo Lodmasmmgdol Labstggdemme.

asbgmo Lomzmbol 80-056 FemgdTo godmdzgybws mebsdgotmgg ot
Jamemmgool gho-ghmo 3mdgdogdmol, ool dobgmtMool [dobxm-
©0... 2002] 363930, Lowsi ob 3@ 30(390®s, M3 bgbswg®smgmgdals
Leogosmado 3bmgcgds asbbbgegogdmems homo sapiens-ob bmgosmydo
3bm36gd0bogsb: bodstbo dsboemol sbsmodols Bgrgasw dobgmtoo do-
3000 ©5L336530g, H™MI bgobsgM@omn® Lodmogomgdsdo dogrcgdo
©s 35360980 (39mm-39m3g (3bmamdobgb: doge®gdo s Imdswmgdo
3539 (10-15 0bogz0000L BHomegbmdom), bmmm 3536 gdo (39em39, 30093
NRMOm 30609 RANBIOSE, OMIMgdo EOMEIEOM doomebgb Joemg-
3oL ®anxdo, 1dgdgbowe, smdsm, LgbmdeMogo 3938060l sTystrgdols
30%b0m. sbgmo bLmzosmamo LEONIGNMs Fosaogh obgmo bmzosmydo
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Eb™39mgdol 3bmgegdolb Fabl, dmamégdoi 50056 b3ommgdo, 13989-
bLemds Remodmbbgdo, mgmx0bgdol dg3to Lobgmds s 3603s8gdol hsed-
©960339 Lobgmds. 53 MgMEH03 oo Fobssdmmgamds FotrdmTgs: dob-
B0 ©85©65Fommalb sndzgdgm 3obdmaswgdsdo [dgmaetlo 1996].
699bgM@omadols sMLgdMdolL sMmgmmo bobs Lozdomm (503 39-
Gomeb gdmbggas [8obmgobmbo 2005; gmtwsbo 2013]: 3emgob@mgbol
3960mEol dmemb, oo gs39obgzsmgdols eMHmb, HmIgmoi sofym 110
000 Femol Fob 0o sbermmeos 12 000 Femolb Fob [330m3sggbo... 2004].
3,bgd60308 303560 NEM™M, M3 Fgstgdom mdormo ML, suto-
30L 3mb@069b@0sb Fmbym bgobogM@omgmgdl Imafggosm 9iEbm
©5 33536 3m0doGNe 306HMmd9dMSb Fgamgds: aotmgdm, Lo 30M©s S
borsi bLo33gdob dm3mzgds NBtm Moo Nbws ymBomaym, 3oMg bg-
bog®@omgmgdol ,obGmMomem LsdIMdmMMBo” [xobmgobmbo 2005; 3s-
mg6o... 2013]. o930 dobxzmMol MmgmEos Jotmrmgdnmos, bogbgdoom Tg-
Lodmgdgmos, bgsbogh@omagmo 3536gdol (3039 bmgmgds Lozzgdol
3m3mg9dsbmob s Fgboehmbgdobmeb oymb ©s3o3806gdmmo: dmogé
3036gdlL sgomoe Jggdmmom Jmgmo boizgdol Jomgobgds, Gomss
®318900L LogmEbmobybstosbmdsl 360336g9emmaboc Fgobimb@gdobgb.
653 Logotonoms, HMI Jormgdol ganRoi Bgdmgdos Logggdol Fomds-
8900 IMm3mzggdsl, dom ¢dg@al, HmI boommds s Fgdatmzgdmmds,
0339 95806 — R3NBYGM0 bogddg Vbes ymgomoym. Fgegase, gbsdmg-
dgmos, bgobogh@omgmgdol bmiosmydo LEONIENGS, Fothrds@gdnm
3m3nemoont 39dob60daAL dogefgthmo, Mm3molb dobgogomss, 3odEgdo
3096 gd0bogsb s 65ogmgdobogsb gobismaggzgdom bmgmHmdobgb.
Bgbodmgdgmos, LFmGgo 93, ,oxM03mmo0 Ji3g30Loasb* goblb-
353909 bmgosmanem LEONIGNOSTo ©s 393590 560l dmbedgdbo obs
aobLbgoggds, MHmM3gmdsi Lodmmmme (bmzgmgdol s Izgbstrggdols
dm3BoboyMgdsdwg doagoygsbs.

J3930L bgoMmdodon@o dsdmdMsgzgdmgdo

00bs3gtmgg 936096 9d530 Ly MM s NRcm g8 yo-
o0mgdsL 0939396 LmEosmumo 303906980l s LobG9dgdol I6033-

Bgmmdsl o gogmgbsl Gmamtz gdmion®d domsobbdg, sbgsg, BLodo-
306 ®o6IOMgmmdsdy [3m3gbo 2004; dmemogo... 2009]: geHmogomdols
Mmb, 0gbgds gb mMo 50s30560b ™9 xamxol Fgztgdol gHcmdsbgom-
096 9OHN0gM0Mds, 5580560l MMHasbod3do Focrdmodmds 3mbicmgd -
mo m30moEgdo (boghmgdo), HBm3mgdai magol dbMog bgmb 0Fymdgb
gmadLagosl, smddgdgb LGEgLoL dogh asdmPzgmnemo bogmoghgdgdol
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dmddggdsl [edmmyg@o... 2001]. Jgmgaswe, bL3gEoxoznto bmEosmumo
068 gmogd30s (Imxgcgds, bgmoom Bgbgds, RANBNE0 35OHMHMdS ©s Lb3s)
360L 0b, B 9053056l 56 oG m Lmznsma® sMbgdo oJd393L, ste-
39 0393L LE®YLOLSgSB, HM3gemo(s Aol 93 0bGgeMsd(300L gothgdg gdot-
09%s. bmgosmado 0b@ghogdizos 30830560L mEasbobd3ddo sogd@ontgdl
9bmagbyt m3omoytd LobGgdsl, GmIgmoi, cmozolb bGog, 3obey-
bolbdagdgmos 03 dommmaonMs 5J&oYco bogzmogtgdgdol (comaysdo-
6o, mdbo@mEnbo s Lb3.) gsd8mymansdy, GmImgdoi dodomawons hzgbo
RLodognto K%obdIOMgmmdol Fgbschnbgdsobomgol [sobgbdghagto 2012,
35mgb&obm 2015].

m3omoamo LobGgds 39bGIMNE MmML MedsBmdl G 3ogormal
omdasbs (bmEoEgnos) s gon® 30356098530 [3mmgbo... 2005]. ast-
5 5dobs, 50boBbnmo Lob@gds dmbsFomgmdl mEasboddols Lbgosbbgs
Rodomemmaoy® 3OmEgbdo, 0bgmydBo, Hmammgdogss 3sbybo LEMgL-
b9, bybmgdzomo s Logdmols dmdbgmgdgmo Lol gdgdol InTomds, gb-
©m3Mobnmo s 0d9byHo 3Bm(39L9d0L dodwobstgmds, 3gmbobdnto
a96905-356§ ymdomgdob s bsbosmal m®docmgds, gogzmdonmo dogm-
3o6mgmdol s dohgggolb ¢gbm3gbol Rsdmysmodgds [39emo 2004; 3gmo...
2002].

m3omoymo Lob@gds dmozegh bado &odalb Mgg3@m®L (30w, gm-
&d 5 3935), MmMImadoi 9d@0NM®adosh gbomagby®o m3omoyo
393803900l LoFnomagdom. obobo Fothrdmoddbgds Lodo Fobsdmemdgwol-
356 — 3OmM30mIgmsbmzmeE0bobasb, 36mgbignomobobash s 3tm-
©0bmMHR0bolgsh. m3omouto 393@00gdo ©s dosmo MgEg3GmEmd0
BOOOMESS 3ogMEImIdYo 3gMogaham ©s (39b@Mamy® badgye
LobLEJgdgdTo s 0b@gbLonemo BgbFogemal Logsbl FoemBmawagbl.

336M0gs0, m3omoendo Lob@gds, gobbsznmtgdom &3obol ol nd-
69%0, OMImagdoi 396EHM-89gadabGomat s6gomBo dgdstgmdls, dm-
bofomgmdl yzgms 03 Lodsdobm dgdsboddol BMbdz0mdsB0, MMIgmocs
J3930000 ©195d(30900L 35638 30(3905Lb s sgdomo gogaol domg-
B3bmab oMol s353F0Mgdamo [bohs@ntmosbo... 1993]: 83 Mmb bbgs-
sbbgs 030b m3omoeds Fgbodmgdgmos LadoGob3oHme 0dmgdgomb.
obg dogomoms, m30mo®gdo, HmMAmgdo dmddgegdgb dom s gm@o
0939393y, Los3M3badoL 3obsl 335dmg39b, B 35638 30-
39%0b 896m39bL Fo6r3dmddbosh s aobdgmegdomo Jiggzol semdscmdsl
BE0056. 530L LodoGob3ome, 3935 MgEg3&mMEOHdg ImJdgro Mm3omowg-
30 539MLoslb, bgas@ontd 356Fymdsl, Jsemm30653093L s MJgonrmdSL
0939396, oG Modymzomo 35638 303900L 3MMmiEgbl gobs3ommdgdL.
m3omonMo 393@0gdol dmddgegdol ®omgdomo o9 Mehymzomo
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dmddggds @sdmgzowgdnmos bgtgnmo FoHgogdol sbs@mdon® msgo-
LadMEYddDBY s 0d Mg(393@MEBdL Momdodg, HmMmAmgdoi L3gE0B039-
6o 535 M9 03 J393000 3OmEgbBo o6l Rsrormemo [emg 3gtgo 2009].
&3060L m3omon&o LobGgdolb BMbdison®o sd@ogmds bogndgmew
Mgl obgm Jisgzom 3OmgLgdL, HmamMoss bmzosmanmo Ji939%0,
©90sbs s 35393L BmMol POmoghmmds [3963980... 2012; bgmbmbo...
1998], mtmogtomds 356M@bomigdh Fmeol, 0s35dgdo s Lbgs [emg
396 g6o... 2009]. sbgmo o030l MOMoghcmmdol OHmL bmosemyo 0b-
RMOIs300 3odmobe@gds g.§. ,ghmanmadol” 396mdgb3o [d963980...
2012], &mIgmoi mog0bo s6bom gsbbbgegogds dohgggol 9bmdgbobe-
a96. bmosmado NBHMoghmmdgdol wdmlb ,gMmanmagdol” 8gbmdgbals
35dm3I9 35398580, m30mogdol 3ots, Imbsfomgmdgb Lbzs domemmao-
méoe 3d@onco boghmgdo, obgmgdo MmamMgdoEss mysdnbo, mdLbo-
&mE0bo, godbm3cgbobo. oe Rzgmmadémogo dohgggzol asdmdNBoggdsdo
(Bogomoma, bstzm@oznmo bogmoghgdol dodstromn] Jizg30L 89638 30-
(3905 ©3mM 30O Y05 9rrgdghGetam REgdom B3N3e3dnMdy dodwy-
356 g 3ot z3o sMbYdMMm M30MEYE s PMBSTobne Lolidgdgdh Bmeol
[goobo 1987], ,g6mammagdol” 5396m39bol gm®domgds (dsgsmomsc,
MOM009MMBS 350Bb0mMgdL, gols s 853d3L Jmeonb), goomadom
MROm MoYmos s dofomswse bmiosmydo @odob (Igbgds, Lomds-
60, Igbgmnmagds 3o69abmdsody, bybo, b3s, Jiags s .3.) LgbbmEmm
06x3mEM 5300990 M I0gdMmo, Los EMBS30bol s m3nmowgdol
asts bbgs @o3ob bgom3gd@owgdo (mgbo@msobo, 30dm3Mglbobo s
Lbgs) dmbsfomgmdagb [d963g&o0... 2012; bgembmbo... 1998]. donbgosgsw
Fgstgdom Nadm Howmmo 39dsbod3gdobs, ,,ghmammgdol” 3gbmadgbol
35dm3I9 3398530 ,%ommb® Jomgdol s Ji3g30L 39638 303980L 3MB3m-
69680 domosbsm m3omon® Lob@gdgdlh gythbmds, Moz sbgomo &o-
30L J3930L 39638 30(3909L 0§393L. 0gdgsb godmdnbstryg, (sbowos, ™3
9bmagbnto m3omoymo Lob@gds 3odmodxBogzgdl 03 bogmoghgdgdl,
OmImgdoi SMEomgdgmos hggbo s6s dsmBm Bbogdogzol, s®sdgw, h3gbo,
Omamtz bmEosmydo s6Lgdgdol BMbdisombotgdobsmgal.
Legoosmy® 9Ec0geomdgddg Mool ;mdds — bbgowsbbgs xsd@m-
6oL godm — 0§ 393L 3BmEgLL, Bm3gmol eMMLaE Bobognco Ga030mmals
dbgoglo 3Gmzgbo 0§ ygds (L,LmEosmYGo §3030mol MgmMos* s0dgbdgm-
3960 2012]: bLmgosmaeo G3030mol MgmEool Msbobdsw, LmEosmey-
60 5 B0d0gNM0 ,G3030mob” Fgogase asdmfzgnmo swed@sion®/
3m339bLoonto dgdeboddgdo dbgogbos s godmobs@gds gbomagbnto
m30mo9®o bob@gdol sg@nzs30sdo [3bey 2013]. smboBbymo (33momg-
3930 a5bboznm®mgdom 3zox0mm 560l godmbsgmmo &30bol 03 0dbgd-
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LEsGos

Bo, H™3mgdoi 3obabobdagdgmo 50056 Im@ogsEosbs s 3nbgds/asbf-
gmdodg [Mgdde... 2011]. smbobodbsgns, HmI ds3839330 3mboGonco
LogosmyMo J3930 S M0d58gdo 0dgdstg dodhmgdo sMlgdmm m3o-
®0n6 6goOHm@®mobLbdobools sg@ogseE0sdgs edmznmgdmmo, HGmImol
©9bmM3560bo305(3, Logotronome, s0@0dIol, ©gdthglbool s Fodma-
69600l Lod3GMIgdol BMEOBoMgdsl 3obodoMmmdgdL [GEgdDs... 2011].

356 @mbemo bgsbogm@smgmo: bgodmgodon®o dsmsbbol dogdsdo

hggbo 3o3mmgdbobsmgzgol asbbognmMgdom Lagymemobbdms ob, HmI
Le@gosmydo @3030mob Fgogaswe 3sdmfzgnmo m3omoydo Lob@gdol
59&035300 FoIMIMdL 33cmgz000 JoMgz0mgdsl, HmImgbei bogmdg-
mo 993l m3omowol godm3ymezo Bmgmgbol o6 gbmdgbol dogds: o3
MHmb 5053060l mtasbobd3o ,,9dgdL" obgom B16339L, Moz dob Rombogemgdls
0d m30m0gdl, OMIgmado 393mMm0ymRS 5830560l megsbobddol Lm(so-
s LobEgdsBo s bmEosmy® BHM0gMmmdsTo yngbol wM™L: m3o-
00900l LeTMomgdoom 33mgz000 8g&03MdoL s dobo 3s63@ 30390l
5396m3gbol BmG3otgds dmbgdMogo Bodbommmgonto 3Mm(3gLgdowsb
35dmI0bstrgmdl. Logggdol ©s Fymob Fomgdol, 3m@gbzont® 3o6@-
BomEgdmsb MBmoghommdol s bbgs megdomo godommmaondo LEo-
3dmemo J3930L 39638 30(3905L 0§ 393L [dmbrsto 2004]. gl 3G mgbo, Tg-
Lodmgdgmos, gotas BgbFegmomo 33930b Bobommmgool dggsboddols
sbommgoom gobgobommm: 339%0L Bodbommmgos Bgbodmgdgmos ™
Bofomom soymb. 3otggmo stob g.§. 3mIgmb@ed o, obe bobomsb-
mm 356053986 9d0L Fgdobsthymbgdgmo 33909, bmmm dgmeg — 3gom-
Bob@n®o — Lobosdmgzgbm-Fodobosmabgdgmo 33985, BMIgmoi dgwdg®o
©5 Lobosdmzgbm Lszgggdol domgdol Fgdwaga gmobogds [dmbosto 2004].
mM039 8980b3935d0 dmbsFormgmdl m3omon®o Lob@gds. gb bob@gds,
0030L §3060L obgm L3gEoR3NE NdbIdL dmozegL, MMImMadoi ©ewy-
domo g563830(39%0L BgbmIgbl 0dmggs. 50boBbmmo ¢Mdbgdo BmMIot-
©9%s &30b0lb 03 5gomgdosb, HM3mgddoi m3omoymo Lob®gdol
asts dmbsfomgmdl dgmeg 360T3bgmmgsbo dm@ogoont-gdmso-
m39bmM0 Lob@gds — MmRTobgHammo LobEYds [3a9mo 2004; bohs@ -
60560... 1993]. 53 Lol gdosb Mo — 396EHMEJadgb@omnmo Ndsbo s
9.§. d0dgdstrg dothmgo dmbsfomagmdl momddols yggmes 03 596m39630,
™I 9M0L M30MogdmMeb ©s35380Mgdmmo s Mmdgmoai Rotrme-
mos 80P3935/39638 303990 5 Losdmgbgds/goxrmool FmE3ocgdols
36m3gLb3o. LEmGge o3 LobEgdsTos gobmogbgdmmo owgdomo gs63-

&3039%0L dou s IMES M3omoENMo MY(3Eg3@MMIdo, MHmIgmms -
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03533053 3563gmErgdomo J3930L (33930L dogdol) smdosmmdal dEral.
ao6s 5dobs, d0dwgdsty dotmgdo (Nucleus Accumbens) gobmoglg-
dmo m30moEY®o Mg3Eg3Gmmol og@&o0goiE0s 3gmboldy® asbiool
2Fymdb bgemb [3gemo 2004; mg 396gco... 2009]. 5g39 Mbos 50b0TbmU,
6Om3 3030 (39mgdolb bgogbo ségomo bggmm JumgomBo oggb dgmerg
3603369cmm356 bgotm3gd@owl — mdbodmobl, GmImols Imddgwgdsacs
™3058 93056 3ot Fgdmbzgze80 3mmEeobo®mgdam bobosml o@otgdl
[ommgbo... 2013]. mdbodmEobol BgoemImoymaioyndo 3m@gbiosmo
393bgds &3060b Lmzosmaeo, s@s3@s30NMo s gdmEonto Jigzob
3563bodmazMgm LEONIGNO9dT0 [3oMGgto 2014], HmBgmmoa Fgbsdsdo-
Lo bgergmmo adgdoom of393L 396@GsmAHo bgegmmo Lob®gdol dmd-
3900930l 33emomgdsl: gd350m00l, Lod3s@oal, BFgbol s 0dgosbmdals
adbmdgdl [dgmmgdgdo... 2014].

dbgoglbo M3 bgds, OHmogbsi ssdobo goboiol bmzosmnemo 0b-
&9M3gd300L bo3mgdmdal [emg 3gMgco... 2009]: 3sbBo sg@onMogds gb-
©ma9bnMo m3omontmo /56 mdbodmEobol Lob@gds, BGmAmo dob
50dmgdlL gobsbmézogmmlb  33maz0mo/dgdbomo sd@omds — 9dgdmb
ob, Goi dob Romboigmgdl bmiosmautmo 0b@gtsdioom domgdnm odom-
00090L. 3830dHMmdm, Logbgdoom Fgbadmgdgmos, ™A gb Bobommmaono
399960330 gomb Logndgmow (3bmggmgdol s 3igbstggdol dohggas/
3mB0boycgdol sboFyobl: myzo ©ogm3390m, BImMI bgebrogM@smgmo
3536 gdo Jormgdol s 35333930L xamBgdobogsb gobzomsgggdoom sbmg-
OmMdbgb, o0 gbomagby® m3omoy® Lob@gdsl Mbros gogbsws obobo
0dnmadamo, 9dgdbsm obgmo 63, MoE dommgol Lmiosemneo 0bdg-
Mod3oom domagdmm m3omoegdlb Rssbsgmgdos. sbggg, boswos, Hm3
»353090mm" 353693l BmMol gos®hgdmobgb obobo, 3063, ,aotg m3o-
58 39%0b; m3omogdol godmymaol 3sdmafzgz0 Rogd@™mMEMgdol dogdsdo
doomfggms Fotmdo@gdol s 356038303980 93 J(39390.

0930 Rzgbo dbggmmds 3oMrgdmos, 3Bo©os, Hm3 sbgmo, m3om-
0gd0l 353m3[ 3930 g3o6Mg Bog@™MM9do bgobmgM@omgm 3s369dL Tggd-
Mo g3mzgom (3bmzgmgdls s 33965699030, Mo dohgggol sbsfyobo
0d6gdmo.

boob@gegbms, M3 dohzgnmo s aoMgnmo ggtibmongto dgmo-
900l (0b. Bgdmm) Mdmobfobs 3mGEo3nmo &30bgd0L Jgstgdsd shzg-
6o 3608369emmzgbo, bym Iz06g, mGBogo 3obbbgeggds 335 3gbob gdbdeg-
LooTo, Mo 50b60T6s3L Fsbom® Bgotrmdodont (33emomgdgdl, HMBmadocs
m353806 00905 IMT6o99H 985 [31m393M39-.- 2011]. gb goblboggds Bgdama
50sLbEGNMIdNMmO 0dbs 3bGS ggboom, BMImgms BmEol ghm-ghmo oym
5-30mmdboMon@sdobol HgEgd@mem 2C (HTR2C)-ob ggbo, G:mdmmols
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9db36agbosi dogdbodsemmEo oym godmogimgdmmo dohggnem Jgmogd-
Bo. gb xogd@0 s60b Bzgbo 303m@gbolb 36033bg9mmgsbo bstroggts,
03gbs, M5dgbssis HTR2C Fotmdmawagbl G 30m@gobmeb oszss-
Botgdnm H9Eg3@meML, MmIgmoi godmoymys Fobs 30630 [38sdo...
1994] o a53mgbsl obgbl Ji3930L o Robommmgonol domosh dggé
ab3gd®?g [3s0Lemgco... 2007]. 3mbzEg®mmeac: (5) HT2C Gyi3gd@meo
360b J03mmomasdnb-3o3mgzod-mom 3dmol mgtdol 3608639mmmasbo Im-
EYmsGmM&0, Mmdgmoi (0gtdo) o6l 3F3039 LoI3smgdyd LGMgLbdg
33Lbol mogoto Fsgmb@OmMmgdgmo, Mo 3odmobs@gds 3mbshgdmm
353500b056909mbg a9gd(3939-06dmemol 3sbiybom [3sobemgto 2007]; ()
HT2C 693938mM0 d6r00l ©mxnsdobols Foerdmaddmd 03mb, 3mbiég-
o — bygmgnl ©393396LT0, Mo brogds LE®MILOL, IBmmzal o
&3030molb MHmb [dogo... 2012]; (3) HTR2C-bmzon@otgdnmgdo omog-
3900 356dgmgdomo LGEMgbol dodostro 30396Hdgthdbmdostrgbo bgdosb
[R-a60b0... 2003]; () dodrmdocmo bggbob Jodbmaxztgboom wosgsgdnm
500530b93L sbsbosmgdor HTRC2 x39bg(30980L a03mbs@azol Bgdotgds
[mo... 2015]. yggms gb Bmgdnemmds dommomgdl, Gmd HTRC2 ggbol
a5dmogegdamo 9db3dgbos dohzgmem dgmogddo ofggsl o3 sbmggmad-
Fo 3MIBMOGNMmdol Fghdbgdobs s sgomsee ssd@ohgdse J3930L
068 9bbogxz035300L, Mo dso odmggl LoTyomgdsl, 09zbgb Ssdosbgd-
06 9BN0gHnmdob 9ggcm Jodmgdbo, 30Mmg Jsmo gotgmmo dmddggdo.

gho-ghmo 3otggmo Imbs39dgdo ssd05b0l s dmBobsmMgdgmo
3bm3z9mol YHNoghmdom 0bm306H9dmmo Bodomemmaoydo 30m(39-
Ladab Bgbobgd 1983 Fgmb ao3mPbrs [3Mowadsbo... 1983], 3sbPo 6shggbg-
30 0dbs, OH™M3 505d05b0bs s dosmmol YHmoghmmdsl mtogg dsmasbdo
§6930L o3mgds brggl Meb. YROM g smY&H3s FgLFogmgdds shggbal,
O™ 50530560Ls S dommol oEydom YHMoghmmdsL LsTgsmmem 15
Paool gobdogmmdsTo otrs dotmr@m 6g30L Jgdz06gds, o639 dogmo
60g0 domJodonMo 3o6053gMgdol (33momgdsi sbmogl msb: mtogg Lo-
bgmdol Fomhdmdswmagbmgddo Lot fInbmm 0358 gdL 3emsdINeo dg@s-gb-
MM Bobol, mdblo@mobol, 3Brmmogd@0bols, Bgbom ddstdgegsl s om-
5353060l @mbg [Mmgbmosemo... 2003]. dogm 53 (33emoemgdgdols sbsmodL
9600 bLoob@gMgbm sL3gbobs3gb Bogzysgsto — s@odnsbobs s (3bmgg-
mob YOHD0gHOmdsL mMogg Lobgmdobomgol swgdomo, Mmamtz BLbo-
Jogno s Bobogneo gsbIGMgmmdabomgal, sbggg, BOMogMcdohzg-
30b 3963538 3039090 BodbommmaonMo ©s domdodogMo (33e0mgdgdo
Logalb ;sb.

Omami dgdmo smzboBbgm, 3oMenmdgb, ™3 (3bmzgmgdmab
NOD0gOHOMd0L sgdomo 9xBgde0 39b30mmdgdmmos bgotm3g3@o-
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©0 — mdbomEobol Bom, Hm3gmoi Bgbedsdobo bgthgmmo adgdom
0§393L 9dommgbo bggmmo dmddgogdol (33emommgdgdlL, gd3smoanl,
00bog6dbmdol, HF3gbol o 0890056md0ol  g3obiosl. mdbo@mEobol
989380, bLedmmmm %s330, bmMEogmEgds &3060L 03 m3omonto s
mxsdobgtanmo Lol gdgdom, HMAmgdo dmbsfomagmdgb dohgzggol,
»OROMEMIdoL* s oegdomo bmiosmumo MOHMoghmmdgdol beds-
Bobm dgdoboddgdol gmEmBotgdsdo [dgommygdgdo... 2014] 33gbstrggdoo
©5 3500 bogmgzom godmfzgnmo m3omogdol godmymes Bod@os ©o
B39bL ymzggmmmon® bmzgcmgdsBo o3l sgzome 353306M©gd0m. boge-
mobbdms, BH™I 3oMzggmo ImBoboyMgdamo I3965609980Lash semzm3m-
0 (m3058 900l LFOoRsE gsdmafzg30) sgomom Fdswrgds: mgmgol
5 35%0b 339MhHom dMnbgo, Jaho s bmMdsmos Jotggmaw dmTobs-
mEgdmmo d396069980L LosTo [3s@Gogo 1952, 26-27], gb Fgodmgdmms
4mBoemoym 30Mggmygmeoem bobdmaswmmgdgdol dogé o3 33969699d0l go-
3909 gd0Lb sds@gdomo ImG0gs(30s.

obgnbos s bobomgdo

dbgmo Lo ddgmos, Hmame brgdmos 3o6ggmo doRgzgzgdo, ondss,
0O SMISNMI0m, 0Mzggmgdo dJohgggol 3Mmgbdo Bgmgdo [BMo-
3sbo... 2014] 0ygbgb. 56 dor@m 0do@md, Hm3d Rggb gogom, ™I ot-
390 3mBobog®gdmmo bodstbo 3bmggmo dommos [emetbmbo... 2012],
365dg 0do@mIsz, ™I Jgemgdo oo bbol gobdogmmdsTo ¢Mbos ym-
R30m0y3b96 500530560l LozbmgEgdmagdols Lo@gmo@gdo [Mobgemo 2012],
Logotonome, aobbognm®gdoom ol damgdo, G™Imgdbsig bEHMmzsdo
0ghstrdommo d6rdmemgdo foggdnmo 3dmbrsm, Fgbodsdabsaw, segomaw
30560 gdbgb 505306930l doGmMbmdsl. sbggg, LOYmMos ©sbsBzgdons,
O™ 3bmggmgdol JbMosbsi 0ym gomomadnmo bodogo s05d0sbmsb
doRg930Lo39b [gto 2011; 3sgbEmbo 2000]: sbmgzgmb, GmIgmo dot-
B™MS 8 36 360l LmEosmne ganndo, 0bgzg Lfoogds m3omogdo s
3obo mMasboBd3o 0bgggs d0dsrommemo m30s@gdol dogdolizgh, Gmames
500530560l Bobommmaos (Aggbl Bgdombgggsdo, 6gobwgd@omgmoals):
BgLodsdoba, Logstsnoms, M3 3oMzgmo dohzgmmo Ebmzggmgdo o6
30856Mgd0, kM Jowgz Rodmmysmodgdgmo b5Boghgdo 0y3bgb, o6 —
dom@mm smhgbomo sbmggmgdo, Hm3mgdo 0bggg ,9dgdwbgb* gbcom-
396960 m30mogdol dedmzmEomgdarm x396939b93L, Hmamtmz bgsb-
g @omamo 3536gdo. myzo gb sbgs, Mbws gmdgom, G otggmo
b9obgh@omagmal doge (bmazgmol gt dohggzs/dmmgzgoboghgds o
898093 ImBobonegds — 9bmagbnto m3omogdols 3odmafzg30 Bgbm-
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3960bL dogdol médbEogo 3Gmigbo [dgbobggéo 1995] ngm. gb bgogs Log-
Lgdom Fggbodsdgds Msbsdgtmgg gzmemmaool 3M0b(3039dL: ob, ™3
33536 396M33m 306Hmdgddo Lobgmdgdl Bmeol 3mbogoyco HEmogm-
0mds 0DMYds, I(39656099d0L g3memmansTo 3oMasm owagbomo isd-
&0 (353., 39 3960... 2008] 5 dobo 3obdmasgdai bagbgdoom Bgbsdmg-
dgmos [30330dg... 2009].

©9bEEIMB00 B339 RIRILEGNMIONMIR 0:3mgds, MM s©sd0-
3bobs s bmggmgdol @Emoghomdsl emgdomo dgasgmgbs aosh-
bos mBogg otobogol: bmosmne ygnMowmmgdosbmdsdy, bmzosmu®
J3935%9, 505305605 BmMol MHMoghMdsLS s bsbosmdg. Mogo dm-
6o399980Ls Jo9m0mgdlL, M3 53 NMM0gHNHMdoLLL brogds LML
05353806 gdmmo Bog@mMgdob Fgd0mgdsl [s6Rgemo 1997; ogto 2011;
L3ooo... 2014]: dzoM®ads g30bgxnE0bols s bmMg30bgntobols mbg,
1dxmdgbogds 0dnbamo LobEdoL RNIbEomds [doGEo... 2011; 2012],
33060yds 30300, 0BMEgdS Lobommdss Jgmég dbsmol Jodstrm. sbg-
39, bogds satgbool gdi06Hgds, 9335000b s sbfegmol @bstol dm-
3589ds [0 (30... 2011; 2012; omegbo... 2013; 39bcmobo... 2011; 2012;
domgto... 2000]. sbggg, Lym NRGM s YBdm dg&o LEsGos dmazo-
Poogdl, asbgobommom 3bmggmgdol 3odmygbgdom mgtsdos Mmam(s
SM(EOMIBIMO, S 3MS 533G gdomo 0b@gMzgbiool mmbolidogds [dmygo-
bo... 2015; 3gmo... 2010].

Bmagose, Jobsymo (bLobmol) bmggmagdol oMLgdmds 3oMHs306
503L@ M 9dL bgomdodon® mgmeosl: dscmo dmBobon®gdol ocs3o-
0 d0dsbo 360l Mm3omogdol s bbgs bgoem3m&dmbgdol, dsm Jmeols
mdbo@mEmbol, godmymas, HMm3mado sMdxmdLYBL BLogdmmmaonto
®563M0gmmdsl 98mzondo Fbstrosggtom s ©gdcmgbool, dmabggb-
Omdob s JoOrEMmMd0L, Fgatrdbgdgdol gobdetrgzgdoom [3s06B0 2003;
3mmegbo... 2005; 3@ss@bo... 2008]. sbggg, 03bs3gMM3zg 33mmg39do Sh-
396980, B3 bobmob (3bmgzgmgdols @bstro, gogofomb 3m33sbombmds s
393mdMMBS, Mol dsmo gmemob ghmswgtmo dodgdo [gmbdo 2007] s
™3 oMb NMN0ghonmdsd Bgodmgds 35513k mMdgLmL Ro6IGMgmmds
5 Fgs330mmb LEMgLLdY BodogMMo Mgdsizos [9egobo... 2003].

mgmé RsbL, Ebmggmadol dohggzel s Fgdamd dmBobonmrg-
3L LEmego gb 3Om@Egbo ogom Logndgmaw: bagzgdol dm3mggdal
LoMornmol ©s bs3mgdmdol godm 6gsbogt@omgmo 3s36mgdo gobrogs-
6ab Jomgdol o 35393930L LodMgsEmMgdoEsb s 0bobo odmemgdmmbo
aobbgb dotm@m gEbmg®om. gb semdsm 100 000-120 000 ol Fob Imb-
©5 — 306390 bgobogt@smgmagdol g3esdool 3mb@0bgb@dy aodmL-
3mobsb. bgobog®@omgm 3odtgdl o3 gobwgzbol Fgmgaswm RsgHomm
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39d960%30, H™Igmoi dso sodmmgdos 933m0sm/gdgdbom m3omog-
3ol s mdbodmEobol godmygmazol oL@ odnmotgdgmo Bogd@meMgdo,
653 3500 03m3zgL 3bmzgmgdol dohgg35/dmmzabogcgdsBo, 3396560 ggdals
3ommgol bsbothagdmm mgobgdgdol omdmhBgbsdo o 938 m3z0Lgdgdals
39mE03060gd5d0. MHmegba homo sapiens sapiens-gdo dmgowbgb g3te-
%0030, om, LogoMommo, obzbgb bysbrgm@smgmo dsdthgdo, dmm-
306096 9d9mo/dohggnmo 3bmggmadoom. bagstemoms, Mmd mgdmmads
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Domestication theories

The current theories of domestication can be classified into two groups.
The first mostly considers the ability of animals to adapt to human behavior
(hereafter behavioral theories). According to one such popular theory, there
exist animals with specific behavioral and social structures which can be sub-
jected to domestication, and it is precisely these animals which have been do-
mesticated throughout the history of mankind [Diamond 1997]: this perspec-
tive lists the exclusive traits of domesticable animal species according to which
they should be characterized by a social hierarchy (so that they would be sub-
servient to humans) and it should be easy to feed them (e. g., they should not
have an exclusively carnivorous diet). According to another behavioral theory,
animals domesticated themselves over millennia while observing the advan-
tages of living in close proximity to man (an easy life, protection, and food)
[Wrangham... 1999; 2009].

The other group of domestication theories considers that, owing to an in-
crease in the human population and the corresponding difficulties in sourcing
food, human societies were forced to move to a system of permanent settle-
ments and begin the domestication of plants and animals to satisfy the need
for food and other necessities (hereafter populational theories). The Destiny-
Equilibrium Theory [Binford 1992; Binford... 2008] can be called a clearly ex-
pressed representative of this group, according to which growth in the human
population had upset the environmental balance (owing to the overlap of suit-
able hunting and foraging grounds), resulting in humans being forced to move
from a hunter-gatherer to a farming-domestication lifestyle to restore the bal-
ance. Other theories of this group likewise observe that a food-producing soci-
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ety formed in regions where food was scarce [Bar-Yosef... 1995; Rindos 1980;
Zohary, Hopf 2012].

Apparently, the above theories of domestication are based on common
sence, the interpretation of paleontological data, and the knowledge of human
as well as of animal relations (both domesticated and wild/tamed). It is also
clear that a human need underlies the domestication of animals. Neverthe-
less, these theories show considerable weaknesses too. In regard to behavioral
theories, this is the geography of domestication centers. If we look closely at
the domestication “map” we see that not a single animal or plant had been
domesticated in the central and southern parts of Africa. Only the domestica-
tion of the ox (Bos primigenius taurus) has been confirmed in the northern
part of Africa, from 33,000 years BC (the time dogs were domesticated) to the
beginning of the first millennium AD, yet it had most probably arrived already
domesticated from the Near East [McTavish... 2013]. It is difficult to find ani-
mals satisfying the criteria of behavioral theories in Australia, southern South
America, or western North America, and this may explain as well the lack of
domesticated animals from these regions. However, against this background,
some African animals satisfy behavioral theory criteria rather well, but their
domestication has not occurred. The hyena is one of these, having a very ac-
ceptable “natural” trait for domestication. Fully-grown individuals easily make
contact with humans and it is even possible for them to learn certain actions
[Holekamp... 2007]. For the time being, it is difficult to say why humans did
not domesticate the hyena. The reason cannot be that no use was found for it,
since the hyena is primarily an eater of carrion, rather than a hunter. Recent
research has shown that this opinion is far from the truth [Cooper... 1999;
Lansing... 2009]. It is noteworthy that the hyena is almost presented as hu-
mankind’s first enemy according to the social memory of African societies,
[Glickman 1995], contrary to e.g. the image of the wolf in Eurasia and the
Americas. The same difficulty is encountered when explaining the example of
the African wild dog (Lycaon pictus). This in practice satisfies all the criteria for
domestication, and it teaches its offspring when hunting [Creel... 1995]. The
lack of domestication in this candidate is truly surprising, especially since hu-
mans have lived from time immemorial in the area over which it is spread and
have supported themselves by hunting, in which a domesticated lycaon would
have truly proved useful to them. Of the non-domesticated African animals,
the zebra, a close relative of domesticated horses and donkeys, is also wor-
thy of mention. Behavioral theories [e.g., Diamond 1997] explain the zebra’s
non-domesticability by its caution and tendency to panic. This is not a strong
argument if we take into account that the wild horse is notorious for just these
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reasons [Bendrey 2012; Hayes 2003]. We may assume that the domestication
of the horse on the Eurasian continent required a long time compared to other
animals because of the difficulty of domesticating horse-like animals. But this
difficulty, as we see, is not insurmountable. Europeans began attempts at do-
mesticating the zebra relatively late and progress was indeed quite slow, but
probably by using the classical method of domestication - reproducing de-
sirable individuals through artificial selection - bringing domesticated zebras
into being over millennia should not have been impossible. At the same time,
it is well known today how to break in a zebra, and there are several well-doc-
umented precedents of zebras harnessed to two-wheeled carts [Hines 2003;
Hartwell 2013; Messy 2012].

On the other hand, there are animals, such as the cat (Felis silvestris catus),
which do not satisfy behavioral criteria, yet they became a common domestic
animal. This case truly sits uncomfortably in the behavioral theory scheme.
The cat was domesticated despite the fact that its wild ancestors were not social
animals and the fact that domestic cats pay little heed to their owner’s com-
mands, not recognizing his leadership and higher hierarchical status [Brad-
shaw 2013; Faure... 2009]. It is possible that a yearning for cats’ domestication
was very strong, which is indicated by the very rich tradition of sacralization
seen in past civilizations (Egypt, China), where quite strong cat cults and even
deification have been confirmed [Driscoll... 2007]. Finally, the geography
of plant domestication centers shows generally the same pattern and it is a
strange coincidence that from Ethiopia southwards not a single plant was do-
mesticated, just as was the corresponding case with animals.

In regard to the populational theories of domestication, the first objection
that strikes one is the time necessary for the artificial selection of an animal
trait beneficial to man and its reinforcement. An experiment by the Russian
geneticist Dmitri Belyaev and his pupils confirmed that the development of a
breed friendly to man from canids (in this case, the Siberian fox) needs forty
years at the very least [Trut 1999; Trut... 2009], and that is when there is a sup-
port from the planned selection process by scientists. Belyaev and his pupils
sorted foxes according to a strengthening of friendly traits towards humans.
Forty years later, the foxes participating in the program had curly tails, mottled
coats, and hanging ears. Overall this experiment shows that obtaining a do-
mesticated animal requires difficult, prolonged, and tiresome work and also
that beginning the domestication of an animal by man could answer the chal-
lenge presented by a shortage of food only from a long-term perspective. An
operation of such long-term strategic programs is improbable in early societ-
ies.
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A historical geography of our ancestors and domestication centers

The paleontological data suggests that the basic wave of domestication be-
gan about 10,000 years ago on the Eurasian continent [Zeder 2008]. We know
that, unlike the Eurasian continent, there is no trace of Neanderthals inter-
breeding with Homo sapiens on the African continent [Sankararaman... 2014;
Seguin-Orlando... 2014]. Or in other words, according to data from paleonto-
logical and genetic research, it is known that among the “human factors”, the
difference between the continents of Africa and Eurasia is one of the existence
versus the non-existence of Neanderthals. We hypothesize that the existence
of domestication versus non-domestication on these continents is somehow
connected to the Neanderthal population.

Theories and hypotheses abound concerning the Neanderthals. These
hypotheses range from the so-called “earlier stage” idea, according to which
Neanderthals were representatives of less-developed hominids [Boule 1920;
Hammond 1982], to the “identical development” idea, according to which the
Neanderthals had developed a society with modern features (speech, burial of
the dead, medicine, applied art, weaponry [Condemi... 2013; MacErlean 2012;
Riel-Salvatore 2009; Rohrer 1980]. However, in recent years, especially after it
had been established that interbreeding between Homo sapiens and Neander-
thals had occurred, an ever increasing number of paleontological facts is in
favor of a developed Neanderthal society (below).

Works by Lewis Binford [2002], one of the founders of modern archaeol-
ogy, were published in the 1980s, in which he argued that the Neanderthals’
social life differed from that of Homo sapiens. It followed from an analysis of
fossil data made by Binford that, in Neanderthal society, females and males
lived in sharply divided groups: the females and adolescents separately (in
groups of ten to fifteen individuals); the males separately, in yet smaller groups,
who from time to time went to the female society (it may be assumed mostly
for sexual intercourse), just like certain social animals (for example, elephants
and most ungulates, many species of dolphin, and some primate species). This
theory provoked much opposition: Binford was for the most part blamed for
excessive extrapolation [Mellars 1996].

The earlier part of the Neanderthals’ existence coincided with a quite
cold period [Finlayson 2005; Jordan 2013]: the end of the Pleistocene, the time
of a great ice age which began 110,000 years ago and ended 12,000 ears ago
[Spielhagen... 2004]. It is natural for us to suppose that Neanderthals coming
from the relatively warm region of the African continent had to adapt to unfa-
miliar and hostile climatic conditions: an environment where it was cold and
where finding food must have been more difficult than in the Neanderthals’
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“historical homeland” [Finleyson 2005; Power... 2013]. If Binford’s theory is
correct, it is entirely possible that Neanderthal males lived apart for reasons
connected with finding and storing food: strong males could easily appropri-
ate all the food by which they could significantly weaken the group’s viability.
The absence of males in the women’s community would not create a big prob-
lem: hunting and gathering should be a collective business in these prehistoric
communities. As a consequence, it is possible for us to ascribe the coming
into operation of populational and survival mechanisms to the Neanderthals’
social structure, where males lived separately from females and offspring.

It is possible that it is precisely in this social structure and behavior -
which differs from the “African behavior” - that a discrepancy will finally be
found bringing us to the domestication of animals.

Neurochemical drivers of behavior

Ever increasing attention is being paid in modern science to the impor-
tance and influence of social links and systems to both emotional balance and
mental health [Cohen 2004; Maulik... 2009]. During relations (whether be-
tween two or more people or groups) specific opioid compounds are produced
in the human body at that moment, which for their part facilitate relaxation,
and neutralize the operation of substances provoked by stress [Drolet... 2001].
As a consequence, a specific social interaction showing affection, touching,
group entertainment, or the like is one which not only turns man into a social
being, but also protects him from the stress which he would otherwise ex-
perience without this interaction. Social interaction activates an endogenous
opioid process in the human body which, for its part, is responsible for the
production of those biologically active substances (dopamine, oxytocin and
others) fundamental to keeping us mentally healthy [Eisenberger 2012, Val-
entino... 2015].

The opioid system plays a central role in the perception of pain (nocicep-
tion) and in its relief [Holden... 2005]. Besides this, the system in question
participates in various physiological, bodily processes such as the response to
stress, the operation of the pulmonary and digestive systems, the working of
the endocrinal and immune processes, in the formation of a hedonistic mood
and character, and in the formation of a euphoric state and of habit [Keley
2004; Keley 2002]. Opioid peptides and their receptors are widely distributed
in the peripheral and central nervous systems and are a subject of intense study.

Thus the opioid system (especially in those brain centers located in the
ventral tegmental area) participates in the functioning of all the basic mecha-
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nisms linked to the reinforcement of behavioral reactions and the obtainment
of positive results [Khachaturian... 1993]. At the same time, it is possible that
opioids of various types may work in contrary ways depending on the ana-
tomical peculiarities of neural circuits and of the nature of those receptors that
are activated in one or another specific behavioral process; for example, opi-
oids which work on p- and 8-receptors give us a feeling of pleasure, creating a
positive reinforcement phenomenon and increasing the chances of repeating
the behavior, while opioids working on k-receptors cause aversion, negative
moods, hallucinations, and malaise, leading to a process of negative reinforce-
ment [Le Merrer... 2009].

The functional activity of the brain’s opioid system underlies such behav-
ioral processes as social behaviors, mother-child relations [Burkett... 2012;
Nelson... 1998], relations between partners, play, and others [Le Merrer...
2009]. During such types of relations, social information is expressed through
the so-called “loyalty” phenomenon [Burkett... 2012], which differs in its es-
sence from the habit phenomenon. In the development of a usual habit (for
example, one concerning narcotic substances), a reinforcement of behavior is
dependent on elementary positive feedback located in the adjacent nucleus be-
tween the existing opioid and dopamine systems [Wise 1987]. The formation
of the “loyalty” phenomenon, (for example, relations with partners, between
mother and child) is considerably more complex and is essentially social in
character and based on sensory information (contact, conversation, appear-
ance, odor, voice, behavior, etc.) in which, besides dopamine and the opioids,
other types of neurohormones (oxytocin, vasopressin, and others) also partici-
pate [Burkett... 2012; Nelson... 1998). Following from this, it is clear that the
endogenous opioid system produces substances which are essential not only
for our psyche but also for our functioning as social beings.

Rejecting social relations (for whatever reasons) gives rise to a process
during which something akin to physical pain begins (“Theory of social pain’,
[Eisenberger 2012]). According to the theory of social pain, a consequence of
social and physical “pain” is that the resulting adaptive/compensatory mecha-
nisms are similar and are expressed in the activation of the endogenous opioid
system [Hsu... 2013]. The changes in question are expressed especially clearly
in those areas of the brain that are responsible for motivation and mood [Trez-
za 2011]. It is to be noted that positive social behavior and games in children
are dependent on the activation of an existing opioid neurotransmission in the
adjacent nucleus, the disruption of which supposedly leads to a formation of
the symptoms of autism, depression, and schizophrenia [Trezza 2011].
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Lonely Neanderthal: in quest of neurochemical balance

It is especially relevant to our hypothesis that, as a consequence of social
pain, the activation of the opioid system creates an inclination towards inves-
tigation: at this time the human organism “seeks” something to substitute for
those opioids and other neurohormones produced in its social system during
social relations (below).

The formation of the phenomenon of investigative activity and its rein-
forcement follow from natural physiological processes by means of opioids:
obtaining food and water, relations with potential partners, and other posi-
tive physiological stimuli result in a reinforcement of behavior [Bodnar 2004].
This reinforcement implies searching and investigative activities, which we can
see in regard to the example of feeding. The physiology of feeding can be di-
vided into two parts: the first is the so-called homeostatic feeding necessary to
sustain life, and the second is hedonistic, pleasure-inducing feeding, which is
manifested after an excessive intake of pleasant food [Bodnar 2004]. In both
cases, the opioid system plays a part; this system comprises specific areas of the
brain that bolster the phenomenon of positive reinforcement in which, besides
the opioid system, a second important motivational and emotiogenic system
plays a role: the dopaminergic system [Kelley 2004; Khachaturian... 1993].
Two of these systems (the ventral tegmental area and the so-called adjacent
nucleus) participate in almost all those phenomena connected with opioids
and which participate in the process of the formation of habit/reinforcement
and pleasure/euphoria [Kelley... 2002, Le Merrer... 2009]. It is in this par-
ticular system that the p — and 8 - positive reinforcement opioid receptors are
located, the activation of which increases the chances of repetitive behavior
(e.g., searching for food). Besides this, the activation of the opioid receptors
located in the adjacent nucleus (nucleus accumbens], facilitates a hedonistic
mood [Kelley 2004; Le Merrer... 2009]. It should be noted here that another
important neuropeptide, oxytocin, has a similar area of spread in neural tis-
sue, and whose interaction with opiates frequently appears to be coordinated
[Dolen... 2013]. Oxytocin’s potential as a neuromodulator becomes apparent
in the structures determining the brain’s social, adaptive and emotional be-
haviors [Carter 2014], which by its corresponding neural paths gives rise to
changes in the operation of the central nervous system: feelings of empathy,
sympathy, belief, and hopefulness [Bethlehem... 2014].

The same thing happens when a person sufters from a lack of social inter-
action [Le Merrer... 2009]. Activation of the endogenous opioid (and related
neurohormonal) system forces him to undertake investigative and/or search
activities: to seek that which will replace the opioids received through social
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interaction. We suspect that this physiological mechanism could have been
the basis of the beginning of the taming and domestication of animals. If we
suppose that Neanderthal males lived at a distance from groups of women and
children, their endogenous opioid system should have forced them to seek out
a substitute for the opioids they had obtained from social interaction. It is also
clear that among the “evicted” males, the survivors would be those successful
in the search for factors giving rise to the production of “external opiates” and
opioids, and who reinforced this behavior.

Interestingly, a comparative transcriptome analysis of prefrontal cortical
brains from tamed versus wild silver foxes (see above) detected significant,
at least two-fold differences in the expression of 335 genes pointing to the
massive neurochemical changes associated with domestication [Kukekova...
2011]. These differences were further validated for nine genes, and one of them
appeared to be the gene of the 5-hydroxytryptamine receptor 2C (HTR2C),
with a much higher expression in the tame foxes. This can be important sup-
port for our hypothesis as HTRC2 represents a G-protein-coupled receptor
expressed in the forebrain [Stam... 1994], and is implicated in numerous as-
pects of physiology and behavior [Heisler... 2007a,b]. In particular: (a). the
HT2C receptor is a significant modulator of the hypothalamic-pituitary-adre-
nal axis, which is the main controller of the acute sympathetic stress responses
related to the fight-or-flight response [Heisler 2007a]; (b). HT2C receptors in-
crease dopaminergic circuitry, especially in the nucleus accumbens that have
been implicated in stress, anxiety, and pain [Mickey... 2012]; (c). mice with
knocked out HTR2C are hyper-responsive to repeated stress [Chou-Green...
2003]; (d). male humans with schizophrenia are characterized by a decreased
expression of HTRC2 functions [Lee... 2015]. These findings together suggest
that the elevated expression of the HTRC2 gene in tame foxes is responsible for
the increased comfort and easily — adaptable behavior of these animals, thus
allowing them to become more receptive to interactions with humans.

If our hypothesis is correct, it is clear that Neanderthal men could find
external factors in animals that gave rise to opioids and the related neuro-
hormones - something that would be the beginning of familiarity. Some of
the first findings on the physiological mechanisms induced by the relation-
ship between man and domesticated animals appeared in 1983 [Friedmann...
1983], in which it was shown that relations between people and dogs were
accompanied by a reduction in blood pressure on both sides. A more detailed
study showed that positive interactions between a man and a dog averaging
fifteen minutes in length were accompanied not only by a reduction in blood
pressure but also by a whole range of biochemical changes: in representatives
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of both species there was a convincing rise in the level of plasma B-endorphins,
oxytocin, prolactin, phenylacetic acid, and dopamine; [Odendaal... 2003]. We
can conclude that the relationship between man and animal for both species
is positive for both their mental and physical health, also reinforcing mutual
familiarity and, in the same way;, is followed by a reinforcement of physiologi-
cal and biochemical changes.

As already mentioned above, the positive effects of the interactions with
animals are a result of the growth of neuropeptideoxytocin, which, through
corresponding neural paths induces changes in mental processes and evokes
feelings of empathy, hope, and belief. The effect of oxytocin is overall mediated
by the opioid and dopaminergic systems taking part in the formation of ba-
sic “award” mechanisms and positive social interactions [Bethlehem... 2014].
The secretion of opioids by plants and fruits is a fact and we can observe it in
our everyday life. It is important for our hypothesis that the first domesticated
plants are those from which it is easy to produce alcohol: first with grapes and
figs, and then rice, barley, and wheat [Patrick 1952]. Easier access to alcohol
could provide the motivation for the domestication of these plants by the first
homo societies.

Discussion and synthesis

Wolves were most likely the first to be tamed by our ancestors [Freed-
man... 2014]. Not only because we know that the dog was the first domesti-
cated animal to be buried [Larson... 2012], but for the reason that wolves must
have been satellites around human dwellings over a long period[Russell 2012],
especially, one may assume, those wolves who had lost hierarchical fights with-
in the pack, and therefore easily acknowledged man as master. In the same
way, it is entirely plausible that a step was taken on the part of the animals to-
wards becoming familiar with man [Derr 2011; Paxton 2000]. An animal, who
is alone and not in a social group, also needs opioids and its organism is simi-
larly oriented towards seeking out opiates, as is the physiology of man (in our
case, that of the Neanderthals). Thus we surmise that the first tamed animals
were either still juveniles or were isolated animals still “seeking” the stimulat-
ing phenomena of endogenous opioids in the same way as Neanderthal men. If
so, we must state that the first taming of an animal by a Neanderthal seeking an
increase in endogenous opioids was a bilateral process. Such relationships can
be described as mutually positive or facilitative [Baenninger 1995], and their
emergence is very probable from an ecological point of view: the frequency of
positive interactions among species usually increases in relatively severe envi-
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ronmental conditions (such as in the range of the Neanderthals)- a fact well
established in plant community ecology [e.g., Brooker... 2008], but which can
readily be generalized [Kikvidze... 2009].

Nowadays it is already taken for granted that relations between man and
animals have a positive impact on both sides: on social attentiveness, social
behavior, relations among people, and on mood [Archer 1997; Derr 2011;
Smith... 2014]. There is much data indicating that we are dealing with a reduc-
tion of stress-related factors in this relation: the levels of epinephrine and nor-
epinephrine are reduced, the functioning of the immune system improves, and
pain is reduced [Beetz... 2011; 2012]. Similarly, aggression is reduced, there is
an increase in empathy, in trust towards the other side, and an improvement
in learning skills [Beetz... 2011; 2012; Délen... 2013; Handlin... 2011; 2012;
Miller... 2009]. Nowadays, an ever-increasing number of articles appear urging
us to investigate the use of animal therapy as an essential and not as an ancil-
lary intervention mechanism [Hart... 2006; Maujean... 2015; Palley... 2010].

In clarifying relations between man and animal, a new aspect of the do-
mestication hypothesis is shown by enabling the endogenous opioid system:
it is known that these hormones are created during social relations [Beetz...
2012; Bethlehem... 2014; Carter 2014; McGregor... 2008; Nelson... 1998].
Correspondingly, those who have had experience of these hormones must
again reach a situation where these neurochemicals will be secreted, that is to
say: they must interact socially with those similar to them. We think that this
perspective explains why the wolf was the earliest to be domesticated. Alone,
defeated in a hierarchical struggle, thrown out of the pack - a young wolf was
the best candidate to form a bond with a similar lone man (in this case, a Ne-
anderthal). Both of them are looking for a link that will provide their organ-
isms with the desired neurochemicals.

Generally, the existence of pets is a direct confirmation of the neurochem-
ical theory: the objective of their domestication apparently is the secretion of
opioids and other neurohormones such as oxytocin that improve psychologi-
cal health by providing emotional support and dispelling feelings of depres-
sion, anxiety, and loneliness [Hines 2003; Holden... 2005; Staats... 2008]. In-
deed, modern research shows that their ability to provide companionship and
friendship are common reasons given for owning pets [Jones 2007], and that
interactions with them may improve health and reduce blood pressure [Er-
win. .. 2003].

Apparently, taming animals and then domesticating them was based on
just this process: owing to the difficulty of obtaining food and to its scarcity,
Neanderthal males were driven out from the society of women and children
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and were forced to live alone. This probably happened 100,000 - 120,000 years
ago, at the time of the first emergence of Neanderthals on the Eurasian con-
tinent. As a result of this expulsion, a mechanism was enabled in Neander-
thal males that compelled them to investigate/seek out factors that stimulated
opioid-secretion, which they found in the taming/training of animals and in
the discovery of plants having useful properties. When Homo sapiens came
to Eurasia they, we may suppose, were met by Neanderthal men with tamed/
trained animals. We can assume that folk tales about magicians living all alone
in the forest and who knew the languages of animals and plants date from this
time. Such characters are common to the folk tale repertoires of all peoples,
but given the fact that Neanderthals were not in contact with our ancestors in
Africa, we might suggest that the presence of such lonely magicians will be less
conspicuous in the folklore of this continent (below). Later, when Neanderthal
and Homo sapiens societies mingled, the custom of familiarization and domes-
tication must have become generally accepted. This is something entirely pos-
sible at a time when the great ice age had ended (12,000 years ago), becoming
one of the stimulating factors for the appearance of permanent settlements. It
is for this very reason that we “see” domesticated plants and animals in paleon-
tological fossils starting from ca. 8,000 AD: a result of the Neanderthal legacy.
Changing these animals that had domesticated, familiarized and trained into a
source of food must have been a later phenomenon by continuing this process
jointly with Homo sapiens.

We may also suppose that this aspect of Neanderthal society made a last-
ing impression on Homo sapiens. To the present day the skill of familiarizing
and training animals is considered special and almost magical. We say nothing
of the cultural fact that animals are the assistants of magicians and evidence of
their supernatural power in the myths and tales of almost all traditional societ-
ies [Propp 1968].

Conclusive remarks

On the basis of what has been said above, we can establish a definition of
domestication: “Domestication is an artificial, social, and personal system of
the repeated use of results gained from the behavior and existence of specific
representatives of animal and plant species, often obtained by means of genetic
selection, with the initial aim of producing a greater amount of endogenous
opioids and related neurohormones in the human organism.” Although at this
stage it does not seem easy to immediately test this hypothesis, future research
based on advances in molecular biology emphasizing the importance of epi-
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genetic mechanisms for the evolution of our brain [Krubitzer... 2014] and be-
havior [Cox 2013; Meloni 2014; Rozanov 2012] can certainly help vindicate,
modify, or refute this new perspective.

The new perspective can also help predictions that are already testable
empirically. First, we may expect that interactions with plants, similar to in-
teractions with animals, will launch cascades of neurochemical changes in the
opioid system and establish certain patterns of our behavior; this prediction
can be tested with the same experimental approach as used in the case of ani-
mals. Second, ethnological records can show significant differences between
the shamanic sub-cultures of sub-Saharan Africa and other continents in their
interactions with animals and plants.
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