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B orsiaai HaBemeHO maHi 11010 CKJIAAy IPOTEiHiB KadeiHOBOTO KOMILIEKCY MOJIoOKa KopiB (Bos taurus), ix
kaacudikailii. BukiameHo cyyacHi ysaBJaeHHs Ipo popMyBaHHs 6iosoriuHoi 1iHHOCTI Kas3einiB K Ipupo-
HUX XapUOBUX IIPOTEIHiB, AKi ImepeayciM BifmoBigaTh KIacHUHUM BUMOTaM J0 XapyoBUX IIpoTeiHiB (306a-
JJAHCOBAHUI aMiHOKWCJIOTHUM CKJIaM, AOCTYIHICTH il MPOTEOJITUUYHUX €H3WMIB HIIYHKOBO-KUIITKOBOTO
TpakTy). OKpiM TOro, B OCTaHHI POKU BCTAHOBJIEHO, II[0 KAa3eiHNU € MoIepesHNKaMU HU3KK 0i0/IoriuHO aK-
TUBHUX MEIITUAIB, IO AAJIO HiflcTaBy BBasKaTH IIi IpoTeiHu xapuoBumMu mrporopmonamu. Cepen IpogyKTiB
IPOTEOJIITUYHOTO POSIIEIJIeHHA KadeiHiB BUABJIEHO MENTUAN, AKi BIINBAIOTH Ha CEPIIEBO-CYAUHHY (aHTU-
TPOMOOTUYHI I aHTUTINEPTEeH3UBHi), HEPBOBY (aroHiCTU Ta AHTATOHICTH OIIiOIAHUX PEIeNTOPiB), TPaBHY (Ka-
3odochonenTuam, rIIiKOMaKpPOIENTHS K-KaseiHy), iMyHHY (IMyHOMOZYJIATOPHI Ta aHTUMiKPOOHI menmTumm)
cucrteMu. Bbasa maHux PO 0ioJOTiYHO AaKTWBHI MeNTUAUM Ka3eiHOBOTO MOXOMKEHHSA iHTEHCUBHO ITOIOB-
HIOETHCSI HOBUMU BUJaMI 010aKTUBHUX MEITUIiB 3 AHTUKAHIIEPOTeHHOIO i IPOTHUBiPYyCHOIO Ii€l0, IEeITHUIiB,
aKi crumysioroTs cuaTed JHEK, Tormo. B orsani meranbHO omMcaHo IMIJISAXYW YTBOPEHHSA i BJIACTUBOCTI IPyIT
b6ioakTuBHUX mentuaiB. IlokasaHo, 10 KazelHOBI MeNTUAM € CTIHKUMH 0 Hil TPAaBHUX MIPOTEeas, MOXKYTh
BCMOKTYBATHUCA B KUIITEUHUKY, IIPOHUKATHU B KPOB’AHE PYCJIO i BUABJIATH CBOIO Oiosoriuny miro. Takosx HaBe-
JIEHO Pe3yJIbTaTHU NOCJiKeHb, K1 CBifUaTh PO YTBOPEHHA 0i0aKTUBHUX Ka3eiHOBUX MENTUAIB y (pepMeH-
TOBAHUX MOJIOUHHUX IPOAYKTAX YHACJIIOK Ail IIpoTea3 MOJOKO3CiJalbHIX IIPerapaTiB Ta MOJIOYHOKUCIINX
OakTepiii. 3oKkpeMa, aBTOPAMU JOBEJEHO YTBOPEHHS B MOJEJbHINM cHCTeMi Ka30KiHiHIB — aHTUTiEepTeH-
3UBHUX Ka3eIHOBUX MENTHULIIB 3 Og;- i f-Kaseini. fIBuie yrBopeHHs 610aKTUBHUX IENTHAIB PO3IINPIOE HE
JIUIIe YSABJEeHHS IIPpo 6ioyioriuHy IiHHICTh KaseiHiB, ajie i MPo camMe MOHATTA 0i0JIOTiUHOI IiHHOCTI Xapyo-
Bux mnpoteiniB. HaBegeHO NpUKJIaAM TPAKTUYHOTO 3aCTOCYBAHHS 0i0AKTUBHUX MENTUAIB, POSTJIAHYTO
NIJIAXY BUKOPUCTAHHA 1X IJI CTBOPEHHS HOBUX BUAIB Ai€eTUYHUX i PYHKIIIOHAIBHUX XapUOBUX HPOLYKTIB.

Knarouwosi cnosa: Kasein, 6i0J0riuHO aKTUBHI HEeIITHAN, IPOTEOJIi3, PYHKIIIOHAIBHI MO-
JIOYHi IPOLYKTH.

Mosoko i mpoTeiHOBI MOJIOUHI IIPOAYKTU
MaloTh BUCOKY Oiojoriuny minHicTs. Ile mepesa-
ycim moB’A3aHO 3 BUCOKUM CTyIIeHeM 30aJIaHCO-
BaHOCTL aMiHOKHCJIOTHOTO CKJAAy MOJOUYHUX
npoTeiHiB MOPiBHAHO 3 TaK 3BAaHUM ifealbHUM
XapuoOBUM IIPOTEIHOM, aMiHOKMUCJIOTHUMA CKJIa]
AKOTO BifITIOBijae moTpedaM OpraHisMy JIIOJUHU.
o Toro :x mpoTeiHW MOJIOKa A00pe IepeTpas-
JIIOIOTHCA IPOTEOJITUUHUMU €H3UMAaMU IILJIYH-
KOBO-KHIIIKOBOT'O TpaKTy. IIprmuomy, roJioBHi mpo-
TeTHU MOJIOKa — KaseiHu 3JaTHI 0JHAKOBO J00pe
POBITIEILTIOBATUCA ITPOTEOTiITUYHUMY €H3UMaMU
B HATUBHOMY i leHaTypoBaHomy craHi [1, 2].

Kasein ckyamaeTbca 3 HOTUPHOX TOJIOBHUX
i HUBKM MiHOPHUX TpoTeiHoBuUX (paxitiii. Oc-
TaHHi maHi (11ocra pemakxiiig) 1momo Gpaxririi-
HOT'O CKJIAAy i HOMEHKJATypu KaseiHiB 0yJio
onybaikoBano KomiTerom 3 HOMeHKJIATypH,

KJjacudikaii i meromosiorii MOJIOUHMX ITIPO-
TeiHiB AMepUKaHCHKOI acormialii MOJIOUHHUX
Hayk y 2004 p. [3]. @Ppaki1iii mporeiHiB KazeiHo-
BOT'O KOMILJIEKCY KOPOB’ AY0OT0 MOJIOKA Ta OKpe-
Mi mosimenTuAM, SKi YTBOPIOIOTLCSA B PE3YJIb-
TaTi IX POBINeINJeHHS MPUPOSHUMU €H3UMaMU
MOJIOKA, MOXKHa igeHTH(IKyBATU METOAOM
eJleKTpodopedy B MmoJliakpuaaMigHOMY TeJi
(ITAAT) [4-6] (puc. 1).

Awnanis manmx 1ozo 6ioJioriumol mimHOCTI
KaseiHy CBiIumThH IIPO HEBiAMOBiAHICTH HOTO
Oiosioriunoi miHHOCTI ¥ IepeTpPaBJIIOBAHOCTI
[7]. Kageinu mMarTh BUCOKUI ITOKA3HUK mepe-
TpasioBanocTi (97%) i BiZHOCHO HU3BKI ITO-
KasHuKu 6iosoriunoi minuocTi (68% ) Ta uncToi
yruiaisariii mporeiny (66%). Ile moxke OyTu;
OB’ A3aHO 3 iHIMUMU BaKJIUBUMU (PYHKIIAMEI
KaseiHiB abo MPOAYKTiB iX IIPOTEO0JIi3y.
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Puc. 1. Enexrpodoperpama Ka3einy KOpOB’A40ro
MOJIOKA, OTPHMAaHa 3 BUKOPHCTAHHAM JIYKHOT
cuctemu ITAAT y npucyrHocri ceuoBunu [6]

IIle mampukiHni 70-x POKiB MUHYJIOTO
CTOJIITTs OyJIO BCTAHOBJIEHO, II[0 OKpeMi ¢par-
MEHTH IIePBUHHOI CTPYKTYPH MPOTEiHiB Kazei-
HOBOT'O KOMILJIEKCY MOJIOKA, IKi BUBLIbHAIOTH-
cA y BUIJIAMAI TENTUAIB y OPOIeci TpaBJIEHHS,
MOKYTh MaTu (hi3ioJIoTiuHy aKTHUBHICTH B Op-
raHi3Mi TBapuH y IIePioj] MOJIOYHOTO JKUBJIEHHA
[2]. Takuii BUCHOBOK 0yJiO 3p0O0JIEHO B PE3YJib-
TaTi HOCTiMKeHHS BJACTUBOCTEIH TJIIKOMAaKpO-
MeNTUAY, M0 YTBOPIETHCA HA MHOYATKOBUX
cTamifax mil TpaBHUX IIPOTeiHA3 (XiMO3UHY i mem-
cuHY) Ha KaseiHnosi minenu [8]. BuaBuiocs, 1o
ririkomakponentus (I'MII) € cunsraEMM iHTiIOiTO-
POM ITYHKOBOI ceKperlrii Ta moTopuku [9].

VYuepmie 06iosoriuEo aKTHUBHI IIeITUIU
3 IIPOTEIHIB Ka3eiHOBOT'0 KOMILIEKCY, Oid AKX
He OyJia 6es3Imocepe HBO OB’ A3aHa 3 IpollecaMu
TpaBJeHHs, 0yJyio Bugijgeno B 1979 p. v MrioH-
xeHi rpynoro Bikropa Bpantiaa (Inctutryt Mak-
ca Ilmamka) [10]. Illxaxom ekcTparyBaHHSA
B cyMimri XJiopo)opM—MeTaHOJ i BUKOPUCTAH-
HA PisHUX BUAiB pigmHHOI Xpomarorpadii Ta
reJib-(pimbTpaillii oMy Baaocsa BUOIIUTU 3 €H-
3UMaTHUYHOIO TiApOJi3aTy 3arajJbHOTO Kaseiny
IeKiJibKa NelTHUAHUX IMpernapariB, 1Mo Oyam
CTiAKMMU JI0 il IPOHAa3M i BUABJIAIU OIiOIAHY
AKTUBHICTH. 3rOOM IIi IENITUIN JiCTAN HA3BY
Kasomopdinis [11-13].

Y 80—-90-Ti poKM MUHYJIOTO CTOJITTS OyJI0
IIPOBEIEHO HU3KY JOCTIIKEeHb €H3UMAaTUUYHUX
rigposiszariB kKaseiHiB, oTpuMaHUX in vitro,
racTpoiHTeCTUHAJBLHUX TiApoJiis3aTiB, omep:ka-
HUX in vivo, a TAKOXK CUHTETUYHHUX IIENITHU/IiB,
AKi BiAmoOBimamu mepBUHHIN CTPYKTYpi Kasei-
HiB. ¥ pesyabTaTti 0yJji0 BUSBJIEHO 0i0JOTiUHO
AKTUBHI HEeNTHUAU, AKi MOKYTh YTBOPIOBATUCH
Oig vac PoOBMIeIJIEHHA PisHUX (pakiiii mpo-
TeiniB KazeiHoBOro Komiaekcy [14—17]. Taxki
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ONenTUAY BIJIMBAIOTh Ha QYHKIIIO pisHUX
disiomoriunux cumcTem opraxismy (puc. 2).
3okpema, 0OyJjo imeHTH(]piKOBaHO aroHicTu Ta
AHTArOHICTH OIIiaTHUX PelenTopiB, iHridiTopu
aHTiOTeH3UHIIePEeTBOPIOBAJILHOTO €H3UMY, aH-
TUTPOMOOTUYHI HEeITUAN, iMYHOMOIYJIATOPHI
menTunu, 6ioakTuBHI (ochomenTUa, IIEeITH-
IV, AKi IPUTHIYYIOTH PO3BUTOK NATOTE€HHUX
MikpooprauismiB. ¥ 1991 p. Hamu OyJio BcTa-
HOBJIEHO MOKJIUBICTH YTBOPEHHS TaKUX 0ioak-
TUBHUX IEINTHUAIB 3 IIPOTEiHIiB Kas3eiHOBOTO
KOMILJIEKCY MOJIOKA IiJl Ji€l0 eH3WMiB IpPOTeo-
JITUYHUX CHUCTEeM JIJaKTOKOKiB i mpoTeas, 110 ix
BUKOPHCTOBYIOTH ¥ BUPOOHUIITBI (pepMeHTOBA-
HUX MOJOUHUX TponykTiB [18]. HocaigyxenHa
0i0aKTUBHUX IEINTUAIB 3 Kas3eiHiB aKTUBHO
IPOBOIATE i B HAIIl yac. ITocTiiiHO MOMOBHIOETE-
cs 0asa JaHMUX M1010 0i0JIOTiUYHO AKTUBHUX IIeIl-
TUAIB, AKi YTBOPIOIOTHCA B MPOIlECi ImepeTpas-
JIOBaHHA KaseiHiB, BiAKpPHUTO HOBI BuIU
bioJsioriuHOi aKTMBHOCTI (aHTHKaHIIEpPOTeHHA
ois, crumyadanis cuutesy IIHK, amTuBipycua
migir. g.)[19-22].
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Puc. 2. ®dyHk11ii 610aKTUBHUX TENTUIIB
i3 kaszeinis [19]

Kasomopginu i Ka3okcuHu — azoHnicmu
il anmazoHicmu oniamHux peyenmopie

Kaszomoppinu — mepirri 6iosgoriuao akTuB-
Hi menTuau, AKi 0yJg0 BUAIJIEHO 3 €H3MMAaTUU-
HUX TrigposaisariB kaszeiny [10, 11]. BikTop
BpanTa 3i cniBpobiTHMKaMu BCTAaHOBUJIM, IO
dparmenTosi B-kaseiny -CN (f 60-70) mpura-
MaHHa oIrioigHa Mop(diHomoaiOHa aKTUBHICTE;
BiH oTpuMaB Has3By P-kKaszomopdin. ITisuimre Gy-
JIO BCTAHOBJIEHO, IO B-Kazomopdinm rta ixHi
CHUHTeTUYHIi aHAJIOI'U € aroHicTaMu - i K-ommiaT-
HUX PelenTopiB i 3a BHYTPIMIHBOIILIYHKOBOTO
BBEJIEHHS II[ypaM CIIPUYWHIOIOTH aHAJITe3iio
[12]. Kpim Toro, 1i mentuau, mogiOHO 1O MOP-
¢iro, BUKJUKAIOTh COHJMNBICTH, NPUTHiIUEeHHA
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OIUXaHHA, rimoreHsiio, Opagukapaio [23].
Ananpreruuyna nia P-xasomMop@diny mocsarae
miky uepe3 10 XB miciasa BBeIeHHS NENTULY
i sHuKae moBHicTIO uepe3d 30 XB YHACIiZOK
BifgmienieHHsaA N-TepMiHAJIbHOTO 3aJUIINKY TH-
posuny. Amiguuii amamor B-kKasomopdiny —
B-rasomopdin-4-amin (MOPGIlenTHH) BUABJIIE
CUJIBHIITY Iif0 Ha I[eHTPaJIbHy HEPBOBY CUCTe-
my, Hisk mopdiu [24]. B-Kazomopdinu BusBe-
HO B aHAJIOTIYHUX MiJAHKAX MePBUHHOI CTPYK-
Typu PB-raseiniB grooaumHum i BiBmi [25, 26].
BrakaioTs, 1110 MaTepuHCbKE MOJIOKO, SKe
micturs P-rKaszomopdinu, sabesmeuye HOD-
MaJizaIio CHy B HEMOBJIST i 3acCIIOKOI0E ix
[27]. ¥ pe3yabTaTi mpoTeoJIizy memcuHoM 0yJI0
BUABJIEHO TaKOM OIIIOIAHI menTuam 3 Og;-Ka-
3einy. BoHu orpumanau Ha3By exsopdinis [28,
29]. Jliragaqm omioigfHWMX pPelenTOpPiB KaleiHo-
BOTO TOXO/KEHHA HAJIEXKaTh [0 €K30T€HHUX
aTUMIOBUX OINOIAHMUX IeNnTuAiB. Bouu Bimpis-
HSIOTHCA 338 CTPYKTYPOIO BiJl TUIIOBUX €HJIOTEH-
HUX JirauaiB (zuHopdinu, enkedaainm, eHI0p-
¢inu), Xoua MalOTh CIiJIbHI pucu B OymoOBi.
C11iJIbHOIO CTPYKTYPHOIO 0COOJIMBiCTIO €H/IOTEeH-
HIX 1 eK30reHHUX OMIOIZHMX HEIITHUIIB € HasdB-
HICTh TUPO3UHOBOTO 3AJUINKY B N-TepMiHAJb-
HOMY TIOJIOYKEHHI MoJeKyau (Kpim ek3opdiHiB)
i momaTKOBOTO apoMaTHYHOTO 3anuinky (Pen
a6o Tup) y TpeThomMy ab0 YeTBEPTOMY IIOJIO-
JKeHHi, II0 BaKJIMUBO AJA (hopMyBaHHSA caiTa
3B’A3yBaHHSA 3 OlliaTHUMHU perenTopamMu [25].
HeraTtuBuuii 3apan, JoKajJai30BaHUII HABKOJIO
(GeHOoJIBHOI TiAPOKCUIBHOI IPynM THPO3UHY,
€ HeOOXiTHWMM OJd BHABY OHNiOIAHOI aKTUB-
HOCTi. BifcyTHiICTH THPOBWHOBOTO 3AJUIIKY
IPU3BOAUTH A0 BTPATHU 06i0JI0TiYHOI aKTUBHOCTI
omioixiB [24]. OkpiM Toro, Ay:Ke BaKJIUBUM
UL aKTUBHOCTI OMiOITHMX IEIITUIIB € TaKOXK
3aJINIIOK IIPOJIiHYy, SKHI BIIJINBA€ Ha IIPOCTO-
POBY opieHTAaIlil0 TUPO3UHY i (heHisaNaHiIHY
B nmentugaomy JaHIo3i [30]. Kasomophinu
MOXKYTh TAKOYK BIJIMBATHW HA PIi3HI JIAaHKHT
oO0Miny peuoBuH (IimigHME 0OOMiH, ceKpellis
TOPMOHIB, iHTECTUHAJBLHUHN TPAHCIOPT aMiHO-
Kwucyor) [31-34].

Kazomoppinu posriamamoTh AK eK30TeHHi
Jiranau onioiguux perentopis [35]. IIpoTe 6y-
JIO TIOKa3aHo, I0 B OKPEeMUX BUIIAJKaX BOHU
MOJKYTb OiATH AK eHOOTeHHi peryaaropu. Ka-
30MOpP(hiHM MOXKYTH 3BIIBHATHUCA MOJOUYHOIO
3aJI03010 V KiHOK IIif wac BariTHOCTI, IIepeHo-
CUTHCS Yepe3 KPOB Ta 3B’ A3yBaTUCA 3 OMiaTHU-
MU PelenTopaMu i, TaKUM YMHOM, OpaTu y4acThb
B eHJOKPUHHIN perysailii BariTHOCTi, CTUMYJIIO-
0YM BUBiJIbHEHHSA IIpoJakTuny [36, 37].

3 TPUNICMHOBUX i IMIEIICMHOBUX TiApoJIizaTiB
KOPOB’sIY0ro K-Kaseiny 0yJi0 BUAiJIeHO JBa Mell-
TUAW 3 BUPAKEHOIO0 AHTArOHICTUYHOIO aKTUB-

HIiCTIO 70 |L- 1 MEHIIIOI0 MipOIO 10 K-OIiaTHUX pe-
menTopiB [38]. Taki mentuau orpuma HA3BY
Ka3oKcuHiIB. MexaHi3M IXHBOTO BIJIMBY IOIi0-
HUH 10 il HaJaoKcoHy. XapaKTepPUCTUKY igeH-
TU(PIKOBAHUX OIMiOIAHUX MEIITUiB Ka3deiHOBOTO
MOXOIKeHHA HaBeaeHo B Tadi. 1.

IIle oxHe BaKJWMBe NUTAHHSA, IIOB’sA3aHe
3 Ii€l0 MUX MeINTHUumiB, CTOCYEThCA IXHBOI CTili-
KocTi i 3maTHOCTi 3B sA3yBaTHCA BiAIOBiZHUMU
omiaTHUMU perientopamu. Tak, OyJio TTOKa3sa-
HO, 110 B-Kasomopdin crifikuit go aii Tpuncu-
HY, XiMoTpuncuny i kapbokcumnentumas A i B
[39, 40]. IIpore BiH MOKe POIIIEILIIOBATHUCH
KapOokcuienTuaasow V 3 yTBOPeHHAM (dpar-
menTy Tup-IIpo-®Pen, sxuii e 30epirae aKkTus-
HicTs. IloBHA BTpaTa akTuBHOCTI B-KasoMmopdi-
HY Hacrae 3a mil menTuamagunentunasu 1V
(K® 3.4.14.1). Ileit ensuM BUABJIEHO B Oara-
ThOX TKAHWHAX TBapwH i Joaqunau. Hezparkaro-
YyM HA YYTJAUBICTH O TPaBHUX NENTHUAA3 KU-
IIeYHUKA, J-KasoMOpDiHM, OUEBUIHO, MOMKYTh
IPOHUKATH B KPOB’siHE PYCJO i JocAraTH CBOIX
penemnTopiB y HEPBOBill cucremi y BUIIISAIL
CBOIX IIONEepegHUKIB — IIpoKazomMop(iHis,
cTifikux mo mii mentupas. Ilpokazomopdinu yT-
BOPIOIOTHCA 3 KaseiHiB y peadyJsbrari il mayH-
KOBUX i maHKpeaTuuHUX mporeinas. Ilicas mo-
CATHEHHSA PeIenTopa 3aXMCHA aMiHOKMCJIOTHA
moCcJifoBHiCTh mnpokaszoMopdiHiB Bifgllen-
JIFOETHCA ITiT yac 00MeKeHOro IPOoTeoJIidy 3 yT-
BOPEHHAM aKTHUBHOrO mentuny [14].

Kasoxininu — nenmudu 3 anmuzinepmen-
3U6HOI0 AKMUEHICMIO

Cepen 6i0JI0TiUHO aKTUBHUX IIEIITUIiB Kasei-
HOBOT'O TIOXO/KEHHSA BayKJIMBE MicCIle ITOCiTaoTh
nenTuau, 3JaTHI raJbMyBaTH [Iil0 aHTiOTeH-
suHneperBopooBanabHOoro eusumy (AIIE). Ilei
€H3UM € KOMIIOHEHTOM pPeHiH-aHTiOoTeH3UH-
aJIbJOCTEPOHOBOI CHCTEMHU OPraHisMy i Bifgirpae
BaJKJIUBY POJIb Y PEeTyJIIOBaHHI KPOB’ AHOT'O THC-
Ky Ta BOJHO-eJIEKTPOJIITUYHOTO T'OMEOCTa3y
[41]. 3 xaseiniB inri6iTopu AIIE Buepite Buxi-
ausu B 1982 p. Mapysawma i cuiBaBT. 3 Tpumncu-
HOBOTO TiZpoJidaTy 3arajJbHOTO KaseiHy KO-
poB’saAuoro wmoJioka [42]. Ilismime Oymao
BUAiJIeHO HUBKY HenTunais, iuriéitopis AIIE,
3 IPOAYKTiB €H3UMATUYHOTO TiAPOJi3y pisHUX
dpakIii mpoTeiHiB Kas3eiHOBOTO KOMILIEKCY.
¥ OaraTbox BUMAAKAaX ITi IEITUIN ONeP:KYyBaIn
ximiuaum cuHTesoMm. ['anc Meiizens [43]
y 1993 p. 3ampomoHyBaB KaseiHOBi IenTugun
3 AIIE-iuri6iTopHoI0 Ii€l0o HasMBATHU Ka30KiHi-
HaMu y 3B’ A3KY 3 moaibHicTo ix mii mo Opaguki-
HiHy. ¥V Tabj. 2 HaBeJeHO CTUCJIY XapaKTeprc-
TUKY BijoMux Kasokiminis [44].

TanpmyBamua aktuBHocTi ATIE Kasokinina-
MU in vitro gajgo 3MOTy BCTAHOBUTH CTPYKTYPHO-
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Tabnruuys 1. OmioigHi menTUAN Ka3eTHOBOTO MOXOMKeHH [35]

Haspa mentunmy dparmenT kazeiny AMiHQRMcnPTHa Bun . Cneumbi"mic'n, o
MOCJIIOBHICTh | AKTHBHOCTI |penentopis (K, , )
0.,.-CN exsopdin (1-7) o, .-kasein (90-96) RYLGYLE arosicr n/o <<x
0,,.-CN exsopdin (2-7) o, -kaseid (91-96) YLGYLE arosicT wn/é
Kasoxcun D Olg1(n-Kasein (158-162) YVPFPPF aHTaroHicT u/dé
Og1(n-Kasomopdin (1-5) Olgy(n)Kasein (158-162) YVPFP ali;(a)llr{'ci)(;/c . /8 <<< K
Olg1 (- Kasomopdin (1-5)-NH, | 0y (n-Kasein (158-162) | YVPFP-NH, ai‘;‘;‘;ﬁé . << 8/
Bi-Kasomopdin (1-7) Bx-rasein A, (60-66) YPFPGPI aromicT u>38>>x
MopdinenTun By-rasein A, (60-63) YPFP-NH, aroHicT u>>§>>x
Heoxazomopdiu By-rasein (114-119) YPVEPF aroHicT n
B.-Kasomopdiu (1-8) B-rasein (60-67) YPFPGPIP aromicr u>> 9, x
B-Kasomopdiu (1-5) B,-kasein (51-55) YPFVE aroHicT w/8>>x
B,-Kasopdin B,-rasein (41-44) YPSF-NH, arowicr u
Banmynentus B,-kasein (51-54) YPFV-NH, aroHicT u>3s
N.N. B,-®bparmenT Kageiny B,-kasein (59-63) YGFLP aroHict u
Kasoxcun A K, -Kagein (35-41) YPSYGLN aHTaroHicT u
Kasoxcuu C K -Kasein (25-34) YIPIQYVLSR | anTarosicr u
Kaszoxcuu-5 K-KaseiH (34-38) RYPSY-OCHj | amraroxicr u>x
Kasoxcuu-6 K,-KaseiH (33-38) SRYPSY-OCHj3 | anraronict u> K

Ilpumimka: 1 — KaseiHU JIOAUHN; K — Kas3eIH! KOPOB’AYOT0 MOJIOKA.

(byHKIIioOHATBEHUN 3B’s30K MiK OyZOBOIO Tem-
TUAHUX iHTiIOITOPIiB Ta IX CHOpPigHEHicTIO 10
ATIE [43]. Ha ocobsuBy yBary 3aciiyrOBYIOTH
(¢isiosoriuni eexTu, MPoAeMOHCTPOBaHI Ka-
3okimimamu in vivo. Ilepeaycim 0yJj10 MOKa3aHo
AHTUTIIIePTeH3WBHY [Oil0 Kal30KiHiHIB 3a ix
BHYTPIITHBOBEHHOTO BBEIEHHS CIIOHTAHHO-Ti-
nepreusuBauM (SHR) mrypam [45, 46]. Ilepo-
pansHe BBemeHHSA SHR-mrypam TpuiicmHOBOTO
rizpoJisdaTy s3arajJbHOr0O KaszeiHy CIPUUYUHSIIIO
aHTurinepreH3uBHUl edext [47]. BuaBmeno
AHTUTINEePTEeH3UBHY [il0 IIpemapary y moOpo-
BOJIBIIIB, AKi CIIOXKUBAJU TPUIICTHOBUI Tiapo-
Jisar sarajbpHOro Kaseiny mo 10 r gBiui ma 700y
MIPOTATOM YOTHUPHOX TUKHIB [48].

AnTUrinepTeH3WBHi BIaCTUBOCTI MENTUIIB,
YTBOPEHUX 3 MPOTEIHIiB Ka3e1HOBOT'0 KOMILIEK-
Cy MOJIOKA, 3aJIe)KaTh BiJl 3JaTHOCTI MUX Iem-
TUAIB OOCATATU TKAHUH-MillleHel, oJaiouu
IpU IIbOMY IIPUPOIHI 6ap’epu (Aid eHAOTE i ab-
HUX Ta MUPKYJATOPHUX NENTHIa3, MOKJIU-
BiCTh TPOHMKHEHHA B KPOB’AHE pPYCJO).
Y 3B’A3Ky 3 IIUM PE3UCTEHTHICTH A0 PO3IIell-
JIEHHS IIelITHuAa3aMU € HeoOXiTHOI0 mepeayMo-
BOIO 3a TMEPOPAJILHOTO UM BHYTPIITHHOBEHHOTO
BUKOPUCTAHHA.
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dizionoriuni edeKTn KasoKiHiHIB, yBeze-
HUX TEePOPajbHO, NAIOTh IIi/ICTAaBU BBaYKaTH,
110 TaKi melITuay 34aTHI B aKTUBHIil (popMi ab-
copbyBaTucsa B Kulneunuky. Ile miaTsep-
IKYEThCSA JAaHUMMU IIPO T€, IO AU- i TPUIEIITH-
IV JeTille BCMOKTYIOTHCA B KHUIIIEUHUKY, HiK
aMiHOKHMCJIOTH 4M Oinbimi osiromentuau [50,
51]. IlenTuam, aKi MicTATH IPOJiH, € CTiHKi-
MIIMU [0 Oerpafariii TpaBHUMU eH3WMaMMU,
a mentunu, aki maoTs [Ipo-IIpo-nocirifoBHiCTH
y C-TepMiHaJbHIN OiISHIII MOJIEKYJIH, Pe3Uc-
TeHTHI M0 aerpapnaiiii mpoJincumenudiuHUMU
mentugazaMu — ImpoJimzasamu [52, 53].
Y 3B’A3KY i3 UM KasoKiHiHM MOMKYTh OyTH
cTifikuMu 10 Aii TpaBHUX €H3UMIiB, 3IaTHI IIPO-
HUKATHU B OPraHisM i BUABJATH aHTUTIIEPTEH-
3uBHUN edeKT. HacTKOBe POIIIENJIEeHHA Mell-
TUAIB MOJKe IIPU3BOAUTU OO HiABUIIEHHS
ATIE-inri6iTopnoi xii [49].

Y nabopatopii kKadenpu xapuoBoi 6ioTexHO-
Jorii i ximii TepHOImiIBCHKOr0 HaIiOHAIHLHOTO
TexHiuHOTrO yHiBepcurery imeni Isana Ilyiios
HaMu OyJI0 IPOBeAEeHO KOMILIEKC JOCJiIKeHb,
Ha OCHOBI SKHUX OBEIEHO YTBOPEeHH: Oiosoriu-
HO aKTUBHUX IIENTUIIB, 30KpeMa Ka30KiHiHiB,
mix yac mpoTeosisy Og;- i B-kaseinis ensumamu
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Tabauuys 2. AHTHTIIEPTEH3UBHI MeNTHAU Ka3eTHOBOr0 MoXo/:KkeHHs [44]

IIporein- ®parment IlepBunna ICx,! (1L MoIB/1) EI-I.SPIMH.I/[]‘('I IMenTugaui
IonepeHIK CTPYKTYypa rigpois cHHTE3
f (23-34) FFVAPFPEVFGK 77 + -
f(23-27) FFVAP 6 + -
f(24-27) FVAP 10 - +
f(25-27) VAP 2 - +
£(27-30) PFPE > 1000 - +
f (28-34) FPEVFGK 140 + -
- f (32-34) FGK 160 - +
ogi-Kaseln |4 104 109) YKVPQL 22 + -
£(142-147) LAYFYP 65 + -
f(143-148) AYFYPE 106* + -
£ (157-164) DAYPSGAW 98 + -
£(194-199) TTMPLW 16 + -
£(197-199) PLW 36 - +
£(198-199) LW 50 - +
f(57-64) SLVLPVPE 39 + -
f (60-66) YPFPGPIP 500 - +
f(74-76) PP 5 + -
f (84-86) VPP 9 + -
£(108-113) EMPFPK 423* + -
£(169-174) KVLPVP 5 - +
B-Kasein £(169-175) KVLPVPQ 1000 + -
£(177-179) AVP 340 - +
£ (177-181) AVPYP 80 - +
£ (177-183) AVPYPQR 15 + -
£(179-181) PYP 220 - +
f(181-183) PQR >400 + -
£(193-198) YQQPVL 280 + -
£(193-202) YQQPVLGPVR 300 - +
f (25-34) YIPIQYVLSR He Busnau. - +
-Kagein f(35-41) YPSYGLNY He Busnau. - +
£ (58-59) YP 720 + +
£(108-110) PP 5 + -
Ipumimru:

1. Kouneurpartiia menTuziis, 3a skoi akrusHicTs AIIE ranemyerses Ha 50% .

2. ICy(p mokasaHO y MKI/MJI IpenapariB mentuzaiB um mporeinoBux rigzponisaris 3 AIIE-inri6iTopHOM0 aKTHBHIiCTIO.
Hanpuxnaz, dparmenTu 23-27 i 104-109 0g;-Kaseiny ranbMmyBanu akTuBHicTs AIID in vitro, mpoTe aHTUTiNEePTEeH3UB-
Huit epexT in vivo 6yB BigcyTHii [45, 49].

MOJIOUHOKHUCJINX OaKTepiii Ta MOJIOKO3CiZasib-
HuX npemapartiB [54-56]. Po6oTy 6GyJsio mpoBe-
IeHO B YMOBAaX MOJIEJIbHOI CCTeMHU, AKa Bimo0-
pakaja peaJibHiI IIPOTEOJNIITUYHI IIpoIlecu
y BUPOOHUITBI (PepMEHTOBAHUX MOJOUHUX
npoaykTiB [57-59]. PesyabraTtu cBiguaTh mpo
MOKJINBICTh yTBOPEeHHS O0i0aKTHUBHUX IIEI-
TULIB Ka3eIHOBOTO ITOXOIKEHHS y (PepMeHTO-
BaHUX MOJIOUHUX IMPOAYKTaX.

Imynomodynamopui énacmueocmi npo-
dyxmieé npomeoni3y Ka3einie

ImyHOMOAYAATOPHI BJIACTUBOCTI OKpPEMUX
IeITUAiB Kas3eiHOBOI'o IIOXOIKEeHHS CTAHOB-
JATh 3HAYHUKN TEOPETUUYHUN i IPaKTUUYHUN
inrepec. Taki nentugu 6yJI0 BUIiIEHO 3 PisHUX
dpaxmiii Kaseiny (tabs. 3). 30Kpema, 0OyJ0
BCTAaHOBJIEHO, IO MENTHJHI TixposisaTu Ogi-
Kas3eiHy BIIMBAIOTh HAa (DYHKIiI0 iMyHHOI cuc-

temu [60]. 3’sicoBaHO, 1110 K MaHKpPEaTUIHUH,
TaK 1 TPUIICMHOBUM; TifgposisaTu Og;-Kaseiny
icTOTHO TraJbMYIOTHh IIpoJigeparniio Jgimdo-
IUTIB CeJe3iHKM MUIeH i ImeepoBUX OJAIIOK
KpOJIiB, TMMYacoM SK IeNTUIHI IperapaTwu,
OTPUMAaHi 3a JOIIOMOTOI0 MEeICUHY i XiMOTpuII-
CUHY, He Masu e)eKTiB 3a ix yBefneHHdA in vitro
B KYJbTYPY KJIIiTHH, IIOALJI AKX CTUMYJIIOBAaB-
ca mitTorenamu [61]. Ilizumimre 6ys10 BUABIEHO,
10 MMeNTUIN, OTPUMAaHiI B IPOIleci mMpoTeosisy
Olgi-KageiHy MeICUHOM i TPUIICHHOM, CYTTEBO
OpurHiuyBasu ImpoJidepaliiro nmepu@epuyHux
KPOB’SITHIX MOHOHYKJIEOIIUTIB JIOAUHY in vitro,
ingykoBany wmitorernom [62]. Ha Bimmimy Bifg
IIbOT0, OOPOBJIEHHA Olg -KaselHy JINIe TPUIICU-
HOM CIPUYUHSAJIO0 BuUBiabHeHHs C-KiHIIeBOTrO
3aJIUMIKY TPOTEIHY, TPEeJCTABJIEHOTO MEITH-
nom TTMPLY, aAKuii mOCHJIIOBAB TPOAYKIIiIO
aHTUTLJ Ta aKTUBYBaB (haronuTos in vitro [61].
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Tabauys 3. ImyHOMOIynsATOPHA Oist Ka3eiHOBuUX mentuais [60]

IlenTupn i itoro amiHokuc- . .
X . Crioci6 mporeourisy
JIOTHA IMOCJIiJOBHICTH, KA .. .
. . MPOTEIHY-MONePeHH- Imynuuii edexr
BixnoBinae ¢pparmeHTy ka
mpoTeTHy-IonepeHNKA
ITaakpeaTun inpon@@epaug H?Mq)OHHT@B
Tpuncus np.om(pepauu.mM(bount
Cvmi . I . _ |Hemae edexry in vitro 3 MiTOT€HCTUMYTHOBAHUMHA
YMIIll IenTUAiB eIICHUH/XiMOTPHUII .
P . JiMm@ponuTaMu ,
Terncus /Tpumcus luponigepamnii nepn@epnf{an KPOB’STHUX MOHO-
og;-Ka- HYKJEapHUX KJITUH JIIOTUHU
3elH Tr[po,t[y}cui'l' AHTHUTILJ, T(baroun’rosy iiH(beRuii,
cupuunHeHoi Klebsiella pneumoniae
TTMPLY (194-199) Tupouaidgepauii tiMmpomnurie, TaxrusHOCTI IPHPOA-
RYLGYLE (90-96) T HUX Kijepis, | mirpaiii HefiTpodinin
RYLGYL (90-95) PHIICIH Tupomigepanii mimdoruris, TakTusHOCTI MPUpPOA-
FFVAPEVFGK (23-34) HUX Kijepis, | mirpatii HefiTpodinis
Turi6itop AIID, T(bar‘oun’rosy, Pe3uCTeHTHICTh
o indexnii Klebsiella pneumoniae
ITarkpeaTun inponi(bepaui’i aimdonuTis
Tpuncun npoiideparii JimdoruTis
Cywmim nentuzis ITenncuu/ximorpur- |Hemae edexty in vitro 3 MiToreHCTUMYJILOBAHUMU
CUH aimpomuTamMu
Ilencun/Tpuncun J/nponi(bepaui'i aiMmdoruris
YQQPVLGPFPIIV (193- Tupounigepanii simponuTis
. 209) o . Tuponykuii arTurin, Tdaronnrosy
B-Kasein PGPIPN (63-68) eTICHH/XIMOSHH Topoxykuii anruria, Tdaronurosy, TanTurensa-
LLY (191-193) JexKHoI mpoJrideparii dimporuTis
B-Kazomopdin /YPFPG- luponigepanii nimponuris, TpesucrentricTs Mu-
PIPNSL (60-70) wreit no indexruii K. pneumoniae
B-Kasomopdiu /YPFPG- J/Hponi(bepauii JiM@POIUTIB 32 HU3BKMUX KOHIICHT-
PI (60-66) Tpuncuu paii
B-Kasokinian /YQQPVL- Tnponic})epanii JiM@OoIUTiB 32 BUCOKUX KOHIIEHT-
GPVR (193-202) pariit
APYPQA (177-183) Turi6itop AIID
TmikomaxkponmenTuy . lupomigepanii mimporuTis
x-Kaseinry (106-169) Ximosun poidep ?
k-Kazein | Ppakmii riaikoMakpomen- ldiroremarmoruniningykosanoi mporideparrii
TUIY K-Ka3eiHy 3 pisHuM CILJIEHOITUTIiB MUIIIE
BMicToMm N-amerun-Heii- J/JIinononicaxapmﬂHayROBaHoi npoJaideparrii
paMiHOBOI KHCJIOTHU CILJICHOITUTIB MUIIIeit
FFSNL (17-21) Tpuncun Tnpoaymui’i aq’m’rin, .T(pgronm'oa'y in vitro
ITapa-x- YG (38-39) Ilencun/Tpuncun mpoJticpeparrii JimpornuTis
Kasein Cvai . Lactobacillus casei+ npoJtideparnii simbponuTria
YMIIl MenTuaiB . T .
IeIICUH/TPUIICUH npoiaidepanil simponuTis

3a nii xiMo3uHY Ha Og;-Ka3eiH yTBOPIOETHCA

iMYHOCTUMYJIIOBAJbHUN NENTUI Mil Has3BOIO
ispamuauH, aKuil Bigmosimae N-kiHiesiit ami-
HOKMCJIOTHiN mocaizoBHOCTi 1-23 0g;-Kaseiny.
Ileit menTux migBUIYE PESUCTEHTHICTh MUIIIEH
mo iHdermii, cunpuuwmHenoi Staphilococcus
aureus. OKpim Toro, ispanuauH 3a BHYTPIII-
HbOBEHHOTO BBEJEHHS MUIIAM CTHMYJIIOBAB
(haromurapHy BigmoBiAb in vivo Ha iH(eEKIiio,
symosyeny Candida albicans. Taxoxx 6yjo0 mo-
Kas3aHo, 1[0 BBeAEHH i3paluguHy y BUM s 3a-
no0irae po3BUTKOBiL MACTUTIB Y KOPiB Ta OBEIlb.
®parmenram 90-95 i 90-96 og;-Kaseiny mpura-
MAaHHI oIriaTHi BJacTHMBOCTi, a HU3Ka OHiaTHUX
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MeNnTuiB, 30KpeMa P-eHaop(diHiB, BUABIAIOTH
iMyHOMOIYJIATOPHI BJIACTUBOCTI in vitro Ta in
vivo, 30KpeMa MOCUJIOITH IPOJipepaTuBHY
BiAOBiAb, IIiIBUIIYIOTh AaKTUBHICTh IPUPOSHUX
KijsepiB Ta JIOKOMOIIit0 HeruTpodimiB [63-65].
BasexHo Bij KoHIIEHTPAIi] B-Kasomopdin-T7
(pparmenT 60-66 B-xaseiny) i B-xasokimin-10
(bparmenT 193-202 B-Kaszeiny) MOMKYTH CIIpaB-
JATYU OPOTUJIEKHI MOAYJATOPHI edeKTu HaA
mpoutidhepartiro mepudepruaHuX JiMQPOIUTIB KPOBIi
JoauHU. 30KpeMa, o01aABa IMeNTUIN 3a HUSBKUX
KOHIIEHTPAI[i il BUSABJIAIOTH TAJIbLMiBHUN BILJIUB Ha
MITOTeHCTUMYJILOBaHY IIpoJidpepallito KyJbTypHu
T-nimporuris in vitro, IpoTe y BUCOKUX KOHIIE-
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HTPAIlifgX, HaBOAKW, IIOCUJIIOIOTH IIPOJIidheparrito
KJtiTuH 1iel RyapTypu [62]. s B-KasokiHiuiB —
HEeNTUIiB, AKi raJbMyIOTh aKTUBHICTh aHTIOTEH-
3WHIEPETBOPIOBAILHOTO EH3UMY, XapPaKTEPHOIO €
3IaTHICTh CTUMYJIOBATH (HaromuTos, SAKUKN
3IiICHIOIOTH IIEPUTOHeAIbHI MaKpodaru Murted, i
sarrobiraTyi PO3BUTKOBI iH(eKIlii, crupumumHeHol
Klebsiella pneumoniae, Ticiiss BHyTPiIITHHOBEHHO-
ro BBeJEHHS IX MUITaM y [J03aX He MeHIIe
0,5 mr/kr [25, 66]. Oxpim Toro, B-KaseiHoBi mern-
Tunu AK iariditopu AIIE BOimBaioTh HA PETyJIio-
BaHHS aKTHUBHOCTI iIMyHHOI cucTeMu, 3a1odirato-
YU POSIIEIJIEHHIO Opagukininy [45].
TpuncuunoBuit (pparment Pen-Pen-Cep-
Acu-JIiz (samumox 17-21 k-KaseiHy) Ta Ko-
poB’aunit mapa-K-kasein (mocimoBuicts 1-105
K-KaseiHy) MalTh BJIACTHUBICTHL TOCUJIIOBATHU
YTBOPEHHSA aHTUTLJI i 36iabIITyBaTH aKTUBHICTH
JIOICBKUX Ta MHUIIAUUX Makpodaris in vitro
[67]. Tup-T'mi (zunentuguuit Gpparment 38-39
K-KaseiHy) TaKOK NpUTAaMaHHI iMyHOMOIYJISA-
TOpPHiI BiacTuBOCTi. BBarkaioTh, 110 BiH MOXKe
OPOXOAUTU Yepe3 iHTeCTHHAJILHUII Oap’ep
i gisTu Ha mepudepuyHi JimdoruTu. 3oKkpema,
TOKAa3aHO iIMyHOCTUMYJIIOBAJIbHUN e(PEeKT IIHOTO
IUIenTUAy Ha mpoJidepariiro mepudepuaIHIX
JiM@ponuTiB KpoBi AoauHU in vitro [14, 62].

Bnnue xaseinosux ¢gocponenmudie Ha
3AC60€EHHA MIHEPANLbHUX PELOCUH

IlocTTpaHcaaniine ¢gocopuaoBaHHA Ka-
3eiHiB BiZi0OyBaeThCs B MOJIOUHIT 3aJ103i mig uac
biocuHTedy moJioka. CrernudiuHicTs Kaseinki-
Ha3W, dKa KaTajidye yTBOpeHHs (ocdocepuHo-
BUX 3QIMINKIB, 0B’ A3aHa 3 JLIAHKAMU Kas3eiHis,
faraTmx Ha 3aJUIIKU CEPUHY i TJIyTaMiHOBOI
KHUCJOTH, IKi YTBOPIOIOTH TaK 3BaHI TPUILJIETHI
souu — CepP-CepP-CepP-T'ay-I'ny. Taki a6o
noni6Hi mocIifoBHOCTI MicTATHCA B (g -Ka3eini
(66-70), o0g,-raseimi (8-12, 56-60, 129-133)
i B-raseiui (15-19) [68, 69]. HaitBaxxknusinmumu
BJIACTUBOCTAMU KaseiHoBUX (ochonenTumin
(K®PII) € 3paTHicTh iX 3B’s13yBaTH KaJbIliil i Iepe-
BOAUTU HOT0 B posunHEY hopmy. KPII in vitro 3a-
mo0iraroTh OCaKEeHHIO i0HIB KAJIBITiI0 3a IIPUCYT-

HocTi (hocdaTiB y ry:KkHOMY cepemoBuiiti [70-72].
OpmHaxk gedocoprILOBaHI IEIITUAY BTpaYaIn 34aT-
HiCTb 3B’ A3yBaT! KaJbIi, IMHK i 3aiizo [73].
PisHi meTonu 0yJi0 BUKOPUCTAHO OJIS KiJIb-
KicHOI XapaKTepUCTUKHU B3aeMO/il i0HIB KaJb-
mito 3 K®PII [74]. Byso BcTaHOBJIEHO, M0 KOHC-
TaHTa 3B A3YBaHHA KaJbIil0 MO)Xe HaOyBaTu
sHauens Big 102-10°% M! go 0,32 mM! mis
Hedpaxriionosauoi cyminri KPIT i gia ouniie-
Horo mmenTuny Og;-CN (f 59-79) 5P Bignmosinno.
N-repminansraOoMy hochomentuny f-CN (f1-25)
npuTaMaHHAa 3JaTHiCTh 3B’aA3yBaTu 4 MOJi
ioHiB 3asisa Ha 1 moap menTuny [68]. Ilo cTo-
CYEThCS KaJbIlifo, To g0 40 MoiiB ioHiB KaIb-
mito moske 3B’saAs3yBatu 1 moap K®PII [75].
BisbIim HAOYHO e BUTJISAAAE Y BAarOBUX CHiBBifI-
HomreHHsx. Ilokasano, mo Big 7,4 mo 24,0 mr
Ca® MoOsKe yTBOPUTH POIUYMHHY Ciab i3 1 mMr
cymimri K®II, orpumanoi B pe3yabTari mpore-
oJsrizy Kaseiny pisummMu nporeinazamu [73].
Posunnau pochaTy KaabIlilo KOHIIEHTPAIIIEIO 0
1 M sanumiarmTbCcA CTaOiIPHUMU 3a IIPUCYT-
HocTi (oconenTuais, BUALIEHUX 3 B-KaseiHy —
B-CN (f1-25) 4P iB-CN (f 1-42) 5P [70]. Kpim
Toro, npucyTHicts K®PII y posumHi rambmye
YTBOPEHHSA KPUCTAJIiB rifpokciamarury [68].
Bucoka gocTymHiCcTh KaJbIlilo, AKWH Hal-
XOAUTh Y TPABHUU TPAKT 3 KazeiHaMH y CKJaIi
MOJIOUHUX IPOJAYKTiB, IMOSACHIOETHCSA 3JaTHIiC-
Ti0 K®PII mocTaBiATH i0HM KaJBIiI0 Y PO3YMH-
HOMY BUTIJIALL 10 aKTUBHUX i ITACUBHUX TPaHC-
MOPTYBAJbHUX CUCTEM KaJIbIIiI0 Y KUIIIEUHUKY.
IligTBEPAKEHHAM IIBOTO CIYTYIOTH PE3YJIbTAaTH
IOCJIiIKeHb in vivo, AKi cCBiguaTh IIPO MOKJIN-
BicTh yTBOpenHA K®PII y TpaBHOMY TpaxTi,
a TaKOYK IXHIO CTiHKICTh O ITPOTEOJIITUYHOTO
posmienaeHHa i npedochopuaioBanua [76].
Y nmocrnimax Ha TBapWHAX BCTAHOBJIEHO ITiJBU-
IMeHHA PiBHA 3aCBOEHHS KaJIBI[II0 34 IIPUCYT-
Hocti KPII, orpuMaHux pPisHUMU CIIOCOOaMU
[77-80]. Has mpocaimskeHHS BJIACTHUBOCTEN
i Oiosoriunoi aii BUuKopuctoByioTh K®PII, oxep-
JKaHl eH3WMAaTWYHUM TipPoJIi3oM 3arajbHOTO
Kaseiny abo #ioro dpaxiii [73, 81-83]. Inen-
TudikoBani K®II mogauo B Tab. 4.

Ta6ruys 4. Kazeinosi dochonentuan

IlepBUHHA CTPYKTYpa MenTHAY' dparmeHT Biosoriuna akTuBHiCTH

DIGZEZTEDQAMEDIM 0g1-CN (f 143-58) 2P 3p’a3yBaHHA MiHepaJiB

QMEAESISSSEEIVPNBVEQK 0g;-CN (£ 59-79) 5P 35’ A3yBaHHA MiHepaJis,
iMyHOMOIYISITOPHA

KNTMEHVXEXEESIT ) ) 3B’aA3yBaHHs MiHepaJiB,
ZQETYKQEKNMAINPSK Osp"CN (£ 1-32) 4P iMmyHOMOAYIATOPHA

GXXXEEXAEV 0ge-CN (f 55-64) 4P 3B’a3yBaHHA MiHepaJiB

FQIEEQQQTEDELQDK B-CN (f 33-48) 1P 3B’sA3yBaHHA MiHEepaIiB

RELEELNVPGEIVESLESSEESITRINK B-CN (f 1-25/28) 4P 3B’ AByBaHHA MiHepais,
IMYyHOMOZYJIATOPHA

IIpumimka. ' X — 3anumok dochocepuny.
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Anmumpomb6omuiHi nenmudu Ka3eiH080-
20 nox00JceHHA

Cepen 6ioJIOTiUHO AaKTUBHUX IMENTUIIB, AKi
MOXOAATH 3 IIPOTEiHIB Ka3eIHOBOIO KOMILIEKCY
MOJIOKA, € ¥ TakKi, II0 BILIMBAIOTH Ha IIPOIlECU
3cimaHHa KPoBi. YTBOPEHHA KPOB’THOTO 3T'yCT-
KY € BAXKJIMBUM MeXaHi3MOM 3aXHUCTY BiJf BTpaT
KPOBi, AKi BUHMKAIOTh BHACJITOK YIITKOIKEH-
HA CYAUH YU TKAHUH. K reMoKoaryadIisa, Tak
i 3cijaHHA MOJIOKa € BaKJIMBUMU (Pidiosoriu-
HUMHU KOaryJdAIlifHUMU mnpoliecaMu. IcHYye
BeJIMKa MOAi0HiCTh MisK Iumu mpoiecamu. JIro-
cbKuil (hibpuHOTreH (Y-JIAHIIOT) Ma€ CXOXKY IIep-
BUHHY CTPYKTYPY 3 KOPOB’ AUNM K-Ka3eiHOM YU
rnikomakponentugom (I'MII), axumit 3 HBOTO
yTBOpIOEThCA. ¥ 1978 p. Jolles et al. [84] mpu-
IIyCTHMJINU, ITI0 Y-JIaHIIOT (DiOpuHOTEeHY i K-Ka3eln
BUHUKJIY BiJl CITLJILHOTO ITOTIePeJHUKA IIPOTATOM
ocTaHHiX 450 MJyIH. poKiB. ICHYIOTE CTPYKTYPHI
Ta QYHKIioOHAJBHI mOZiOGHOCTI MiXK Y-JaHITIO-
rom C-kimmesoro mpozeramentuny (400-411),
sAKuii 6epe yuacThb y Iporieci 3B’ a3yBaHHsA 3 pe-
IenTopaMu TPOMOOITUTIB Ta PiBHUMY HeTTHIA-
mu 3 ¢pparmenTa 106-116 xopoB’suoro K-Ka-
3eiHy, AKi olepsKaiy HAa3BY «Kas3OoILIaTeJIiHM!»
(tabu. 5).

Tabruys 5. IlopiBHAHHSI aMiHOKUCJIOTHUX
nocxigoBHocTell hiopuHOTeHy i menTuxy
3 KOPOB’AY0Tr0 K-Kaseiny [85]

HonmexamenTup,
Y-JIaHIora
GibpuHOTEHY

10 H.L-G-G-A-K-Q-A-G-D-V*!!

Yupexkamern-

106 116
THI K-KaseiHy M-A-I-P-P-K-K-N-Q-D-K

v-JlaHIIOr

169 177
Oi6punorony [-K-P-L-K-K-A-N-Q-Q-F

IIporecu positenieHHd GpiOpuHOreHy TPOM-
Oimom i posiemieHHA K-KaseiHy MOJIOKO3Ci-
IaJILHUM €H3MMOM XiMO3WHOM TeK MAIOTh IIEBHY
momibHicTh. SIK 3cimamusa KpoBi, Tak i 3cimamusa
MOJIOKA BU3HAYAIOTHCA IIPOIlecaMy 00OMeKeHOTro
IPOTEO0JIi3Y; TPOMOiH poasiieriioe asa Apr-Ii-
3aJIUIIKY, YHACJIIZOK YOro yTBOPIOETHCA (ib-
puH i pibpuHOIENTUAN, a XIMO3UH POIIIEIIIIOE
yHikanbuuii 38’30k Pen-MeT, yTBOpOoOUYHN
mapa-k-kaseim i T'MII. KopoTki posuuHuHi mem-
tunu (pibprHOIENTUAN Ta Ka30TIiKOIEITHII)
YTBOPIOIOTBCS B 000X mpoIlecax — 3CifjaHHA
KpoBi i MoJioka, BigmoBigHo. K pidpuHO-, TaK
i KasormikKomenTuIM MaiOTh Pi3HYy aMiHOKWHC-
JIOTHY TOCJIIIOBHICTh, IIPOTE IM IIpUTAMaHHUNA
3arajJbHUN HEraTUBHUU 3apsam, i *KOJIEeH 3 Iem-
TUAIB HE MiCTUTH 3aJUIITKIB ITUCTEIHY YU TPUI-
TodaHy. e-AMiHOTPYNHU Ji8UHY, MOKJIUBO, 3a-
Jy4JeHi B mpolecu arperairii sk (piOpuHy, Takx
i kageiny. KanbIli#i TaKoK Bifirpae BaKJIUBY
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PoJb y ApyTi (pasi scimamHa MoJIoKa i B mrpolieci
arperairii pibpuHOBUX MOHOMEepPiB. IIpocTeTmy-
Hi Ipymu, yTBOPEHi 3aJUIIKaMU IIYKPiB, He Bifi-
I'pParoTh iCTOTHOI POJIi B IIpoIlecax 3CigaHHsa, IIpoTe
rajJbMyIOTh AaKTUBHICTb XiMO3UHY Y11 TPOMOIHY.
k-Kazein rambmye TpoMOiHiHAYKOBaHY ar-
peraitito i TpoMOiHIHIYKOBaHY CeKpeIrliio cepo-
TOHiHY in vitro, gocarawouu 50% raabMyBaHHS
3a koHIeHTparii 10 uM [85]. Ha Bigminy Bix K-
KaseiHny, napa-K-KaseiH He BUSABJISAE ¥KOTHOIL aK-
tuBHOCTi. 'MII (106-116) raismye AK TpoMOiH,
Tak i AJlP-ingykoBaHy arperaiiio TpomG6o-
nuTiB, 3ymoBaoioun 50% -He raJibMyBaHHSA 3a
kouneHTpanii 10 uM i 250 uM, Bigmosizno.
B excnepumeHTaNBHIT MoOmesi in vivo Ha IIMy-
pax 3 BUKOPUCTAHHAM CIIPAMOBAHOTO JIA3€PHO-
o IyYKa, SKUHN COPUUYNHUB YITKOMKEeHHS B €H-
moTeJii Opu:koBOi apTepii, OyJio mOKasaHo, IO
BHYTpimmHbOoBeHHE BBegeHHA 'MII npusBoamiio
1o 65% -ro raarbMyBaHHS Tpomboreneay [85].
TanpmyBanHA arperaiiii  TpomGOIIUTIB
3MIACHIOETHCA 34 YYacTIO IENTUIIB 3i cIemnu-
(¢iuHOIO CTPYKTYypHOIO KOH(popmarieo. Tak,
I'MII-nmoxigui mentuam 106-112 i 113-116
(TPUIICMHOBUH TiAPOJIi3aT) CIPABIASAIOTH 3HAUHO
MeHIIy iHTiOGiTOpHY nifo, HiK mOBHUIT (par-
meuT 106-116 [86]. HaaBHicTh J1i3MHOBOrO 3a-
JUIIKY B mocaigosuocTti 112-116 TpumncuuoBO-
ro rigpoxaisaty I'MII mocuiioe #oro giroo y 222
pasu mopiBaAHO 3 pparmenTom 113-116 [87].

ITincymoByroun HaBeeHi B OTJISAAi JaHi, CJIifg
3a3HAUUTH, IO ABUINE YTBOPEHHS 0ioJOTiuHO
AKTUBHUX IENTUJIB IIifi Yac IIPOTeoJi3y Kasei-
HiB PO3HINPIOE HE TiJIbKU HAIIl ySABJEHHS IIPO
bioJioriuny I[iHHiCTH IIpOTeiHiB MOJOKa, aJe
¥ caMe IOHATTSA 0i0JIOTiUHOI IIIHHOCTI XapuoBUX
nporeiniB. TakoK e MOYKe CIPUATU IJINOIIIO-
MY PO3YMIiHHIO CKJIAaIHOI OYZIOBU Ta reTepoTreH-
HOCTi KazeiHiB, aKi mopsan i3 3abe3meueHHAM
noTtpebd opraHisMy B aMiHOKHCJIOTaX BUKOHY-
I0TH BaYKJIMBi 3aXMCHI Ta peryJaaTOPHI PYHKILI.

OTrpuMaHi HAMU eKCIePUMEHTAJIbHI pesyJib-
TaTH MOYKHA y3araJbHUTH Y BUTJIAIL cxeMu (puc.
3). Ha cxemi mokasaHo ILIAXYU YTBOPEHHs 0ioaK-
TUBHUX IIeNTUAiB (30KpeMa, iurioiropis AIIE) za
[l Ha Ka3eiHW MPOTEOJTiTUIHUX €H3UMIiB MOJIOU-
HOKUCJIUX 0aKTepill, a TAKOK MOJOKO3CiTaIbHIX
npoteas. Ile moBoauTs, 1110 6Hi0aKTHBHI Ka3eiHOBI
HEeNTUAY YTBOPIOIOTHCA Yy (ePMEHTOBAaHUX MO-
JIOUHUX IIPOAYKTAaX, III0 MOXKe OyTU BarKJIMBOIO
CKJIAIOBOIO IXHBOI 0i0JIOriYHOI ITIHHOCTI.

Biosoriuuno aktusHi nmentugu (BAII) Kasei-
HOBOT'O IIOXOIKEHHS MOJKYTh MATH 3acCTOCY-
BaHHA B JIIKYBaHHI Ta IPODiIaKTUIIl 3aXBOPIO-
BaHb y Jmomeil. I3 miero meToio ix MoOKHa
OTPUMYBATHU IIIJIAXOM OPTaHiIYHOTO CHUHTE3Y
i BUKOPUCTOBYBATU AK 0i0JOTiYHO aKTUBHI J10-
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Puc. 3. Mo:RINBi NIIAXN yTBOPEHHA 0i0JIOTiYHO aKTHBHUX NENTH/AIB i3 Ka3eiHiB

6aBKu. [HIMUM masgxoM MoxKe OyTm mimbip
IITaMiB MOJIOUHOKHUCINX OaKTepiil, aki smaTHi
y IIporieci BUpOOHUIITBA (hepMEeHTOBAaHUX MOJIOU-
HUX IPOAYKTiB POBIIEIIIOBATA KadeiHu 3 yTBO-
pPeHHAM IeBHUX OioaKTuBHUX menTtumais [88].
Ha cporoasi K1c/IioMOIOUHI TPOAYKTH 3 aHTH-
rinepTeH3MBHUMU BJIACTUBOCTIMU BUPOOJIA-
ot y Anonii («Kammic»), Pirnangii («Eso-
a10c»). Ixmi amTHrimepreHsuBHI BiIacTHBOCTI
BUABJAIOTHCA 3aBIAKU YTBOPEHHIO ABOX TPU-
nenruxnie (VPP/IPP) 3 3-kaseiny 3a mii mporeo-
Jitnuanx eusumiB L. helveticus. IlepcrekTus-
HUM TaKOK BUAETHCA OJE€P:KaHHA IIperaparis
0icaKTUBHUX MENTHUIIB y Pe3yJabTaTi cie-
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ITPOTENHBI KASEMHOBOI'O KOMIIJIEKCA
MOJIOKA KOPOB (Bos taurus)
KAK IIPEAINIECTBEHHHUEKA
BHUOJOI'MYECKHU AKTUBHBIX IIEIITUI0B

A. B. IOkano, JI. A. Cmopoc, B. I'. IOxano

TepHOTIONBCKUI HAITMOHAJTBHBIN TEXHUUYECKUN
yHuBepcuretr umenu Msana Ilymioa

E-mail: biotech@tu.edu.te.ua

B o063ope mpuBeeHbl JaHHBIE OTHOCUTEIHLHO
cocTaBa MPOTEMHOB KA3EeMHOBOT'O KOMILJIEKCA MOJIO-
Ka KopoB (Bos taurus) u ux kaaccuduranuu. Mamio-
YKeHbI COBPEMEHHbIE ITPeICTABIEHIST 0 (DOPMUPOBAHIL
OMOJIOTUYECKOM IIEHHOCTH KAa3eMHOB KaK IIPUPO/I-
HBIX IHUITEBBIX IPOTENHOB, KOTOPHIE B IEPBYIO OUepenb
OTBEYAIOT KJIACCUECKUM TPEOOBAHWAM K ITUITEBHIM
mpoTerHaM (cOaTIaHCUPOBAHHBIN aMUHOKUCIOTHBIN
COCTaB, HOCTYIHOCTH MENCTBUA TPOTEOTUTUUECKUX
SHBUMOB JKeJTyAOUHO-KUIIIeUHOTO TpakTa). Kpome
TOTO, B IIOCJIETHIE T'O/IbI YCTAHOBJIEHO, UTO Ka3€MHbBI
SABJIAIOTCS IPEIIIECTBEHHUKAMY PAAa O1oiorudec-
KU aKTUBHBIX IIENTHUAOB, UTO JAJI0 OCHOBAHUE CUM-
TaTh 9TU IPOTEUMHBI IUINEBLIMU IIPOTOPMOHAMU.
Cpeny IPOLYKTOB HPOTEOIUTUYECKOTO PacIierLie-
HIUA KasenHa 00HaPYKeHbI HeTITUAbI, BIUIIONIe Ha
CepeUYHO-COCYAUCTYIO (AHTUTPOMOOTHUECKME U aH-
TUTUIIEPTeH3UBHBIE), HEPBHYIO (aTOHUCTHI U aHTa-
TOHUCTBI OTMOUIHBIX PEIleIITOPOB), TUITEBAPUTEIh-
HyI0 (KasodocdomenTuabl, TIMKOMaKPOIEITH
K-KasemHa), UMMYHHYIO (MMMYHOMOXIYJIATOPHBIE 1
AHTUMUKPOOHBIE IeNITUIbI) CUCTEMBI. Basa TaHHbBIX
0 OMOJIOTHUECKU aKTUBHBIX MTENTUIAX Ka3eMHOBOTO
TPOUCXOMKAEHUA WHTEHCUBHO IIOMOJHSIETCS HOBBI-
MU BUAAMU OMOAKTUBHBIX IENTHAOB C aHTUKAHIIE-
POTeHHBIM ¥ MTPOTUBOBUPYCHBIM JAEUCTBUEM, ITETITH-
IoB, cTumysimpyiomux cuares JJHK, u ap. B o63ope
TOAPOOHO OIMCAHBI IIYyTH 00pa30BAHUA U CBOMCTBA
rpynn 6MOaKTUBHBIX IeNTUA0B. IlokasaHo, UTO Ka-
3€MHOBBIE IIEITHUIbl IIPOSABIAIOT YCTOMUYMBOCTH K
MeMCTBUIO MUITIEBAPUTEIbHBIX IIPOTeas3, MOTYT Bca-
ChIBaThCA B KUIINEUYHUKE, IPOHUKATH B KPOBIHOE
PYCJIO U TPOABJIATEL CBOe OGMOJIOTHYECKOe IeficTBUE.
Tak:xe mpuBeIeHBI PE3yJbTATHI WCCJIEIOBAHUIM,
CBHU/IETEIbCTBYIIONEe 00 00pas3oBaHUU OMOAKTIB-
HBIX Ka3eMHOBBIX IMENTHU0B B (DePMEHTHUPOBAHHBIX
MOJIOYHBIX TPOAYKTAX BCJIEACTBUE NENCTBUA IIPO-
Tea3 MOJIOKOCBEPTHIBAIOIINX IIPEIIapaToB U MOJIOY-
HOKHUCJIBIX 6aKTepuii. B uacTHOCTU, aBTOPAMU TOKA-
3aHO oOOpasoBaHme B MOJEJLHOM cucTeMe
KA30KMHUHOB — AHTUTUIIEPTEH3UBHBIX Ka3eMHO-
BBIX TIENITUIOB C Og;-u P-KasenHoB. SIBjeHue oGpa-
30BaHUA OMOAKTUBHBIX TIENTUIOB PACIITUPSIET He
TOJILKO IPEeJCTaBJIeHTE O OMOJIOTUUECKOI IIeHHOCTh
caMUX KaserHOB, HO M CAMO IIOHATHE OMOJIOTIYeC-
KOU IIEHHOCTU IUIIEBBIX IPOTenHOB. IIpuBeneHbI
IpUMepPhl MPAKTUYECKOT0 WMCIIOJIb30BaHUSA OMOaK-
TUBHBIX IENITUIOB, PACCMOTPEHbI ITyTH NCITOJIb30Ba-
HUA WX AJS CO3TAHUA HOBBIX BUJOB AMETHUUYECKUX
U (QYHKIIMOHAJIBbHBIX MUIIEBBIX IIPOAYKTOB.

Knwuesvie cnosa: xazeuH, 010JIOTHUECK aKTUB-
HbIe IeITUAbI, TPOTe0IN3, PYHKIINOHAIbHBIE MO-
JIOUHBIE TTPOAYKTHI.

COW MILK CASEIN COMPLEX
(Bos taurus) PROTEINS
AS PRECURSORS
OF BIOACTIVE PEPTIDES

AV.Yukalo, L. A. Storozh, V. G. Yukalo

Ternopil Ivan Pul’uj National Technical
University

E-mail: biotech@tu.edu.te.ua

The data on composition and classification of
bovine casein complex proteins have been
reviewed. Modern views on the formation of bio-
logical value of caseins as the natural food pro-
teins balanced for their amino acid composition
and accessible to digestive enzymes in gastroin-
testinal tract were provided. Although caseins
meet classical requirements to food proteins in
terms of composition and digestibility, they are
also known as precursors of multiple bioactive
peptides that enable to consider them as food
prohormones. Among the products of casein pro-
teolytic degradation, the peptides with various
physiological activities were detected. They
include peptides affecting cardiovascular
(antitrombotic and antihypertensive), nervous
(agonists and antagonists of opiate receptors),
digestive (casophosphopeptides, glycomacropep-
tide from k-casein), and immune (peptides with
immunomodulatory and antimicrobial activities)
systems. The database on casein-derived bioac-
tive peptides is being continuously updated with
new peptides of detected activities that include
anticancerogenic, antiviral, DNA synthesis-
stimulating effects and others. The review pro-
vides detailed description on properties of cer-
tain groups of bioactive peptides and ways of
production of these ones. The phenomena of par-
tial resistance of casein peptides to digestive pro-
teases, their limited but proven ability to be
absorbed in the intestine, cross into the blood-
stream and perform the biologic action are dis-
cussed. The results of studies showing the for-
mation of bioactive casein peptides in fermented
dairy products under the action of milk clotting
enzymes and lactic acid microorganisms are
reviewed. The authors present their own results
on the formation of antihypertensive casein pep-
tides from og;- and B-caseins. The phenomenon
of the breakdown of food proteins to bioactive
peptides expands not only the knowledge on bio-
logical value of caseins but more widely the term
of biological value of food proteins by itself. The
review contains practical applications on using
bioactive peptides to develop new functional
foods including products for special use.

Key words: casein, bioactive peptides, proteoly-
sis, functional milk foods.
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