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Joapic Nel

1. Takpipbin. ZKacymiaHbIH MOJIEKYJIAJIBIK OMOJOrusichl. JKacymaHblH HETi3Tr1 KOMIIOHEHTTEPIHIH
KYpPBUIBIMBI MEH KbI3MeTi. briomemOpananap apKbuUIbl 3aTTap/ sl TackiMaiaay. MemOpaHanap IsiH
aare3uBTi KbI3MeTi. ChIPTKBI CUTHAJIBI JKacymara 0epy. Curaan o6epy »KoJaapsl MEH CUTHAJ Oepy
KYHETepiHiH TypJepi.

2.Makcatpl: JKacyma TIpIIUIriHe KaThICaThIH HETI3T1 JKACYIIANBIK AJIEMEHTTEP Typasbl, COHJaN-aK
)KacymaapaiblK OaillaHbICTapBIH TY3UTYy MEXaHHM3MIIEpi, aare3us, jKacylIaJaH ThIC MaTpHIla Typajbl
TYCIHIK Oepy.
3.Jdopic Te3uctepi: MosiekyJajabIK 0MOJOTHs - TEHETUKAIIBIK aKMapaTThl caKkray, Oepy >KOHE €HT3y
MEXaHMU3MJEpIH, TYpakThl eMmec OuononuMepiepAiH (OeloKTap MEH HYKIEUH KbIIIKbUIIAPhI)
KYpbUIBIMBI MEH KbI3METIH 3€pTTEMTIH OMOJIOTHS FHUIBIMAAPBIHBIH KelleHi. JKacyllaHblH YII HEris3ri
KOMIIOHEHTI: SO, MUTOILIa3Ma KOHE OJlap bl KOpIIaIl TYPFaH jKacylla MeMOpaHachl - IIa3MojeMMa.
[uromnazma (IuTorIa3mMa) ’kacymajgapra THaIOIIa3Ma, OHBIH KYPaMBIHJIAFbl MIHICTT1 YKaCYIIaJIbIK
KOMIIOHEHTTEp — OpraHeiuianap, COHAall — aK OPTYpPJi TYpPaKThl eMeC KYPBUIBIMIAap-KOCHIHbLIAP
kipeni. ['mamorurasma-akybi3gap, HYKICHH KBIIIKBUIIAPHI, TOJMCAaXapuATep CHAKTBI  OpTYypIi
OnomnomuMepyIepall KaMTUTBIH KYpZeli KOJUIOMATHIK >Kyie. ['manoria3smMaHblH KypaMblHA HETI131HEH
opTYpIi TIOOYISApBl aKybI3Aap Kipeal. ['mamorasmaHbelH MaHBI3ABI (EepMEHTTEpiHE KaHT, a30TThI
Heri3aep, aMUHKBIIIKBUIIAPHI, JUMUATEp *XoHEe Oacka Ja MaHbI3/bl KOCBUIBICTapIblH METaboIM3M
dbepmenTTepl skaranmel. ['manomiasmaza akybl3 CHHTE31 Ke3iHIEC aMHHKBIIIKBUIIAPBIHBIH AKTHUBTCHY
dbepmentrepi, TaceiMangay (Tpancdepttik) PHK (TPHK) opnanackan. YKana opranemnanapasiy naiiga
0oJTybl YIIiH OypBhIHHAH O0ap OpraHHEIaaH PyIMMEHT HEMECEe MaTpHIla TYPIHAE aKmapaT KakeT. Opoip
OpraHouj] ruajoIuia3Maja OHbIH MaMaHIAHABIPbUIFAH (YHKUIUACHIH OpBIHAAY YIIIH OHTaWIbl OPBIH
anansl. Opranennep - jkacyllaHbIH aca MaHbI3Ibl KOMIIOHEHTI, KaTaH OeIruUIeHreH KYpbUIbICHI MEH
GbyHKIMsUIaphl 6ap xKacymia KYpbUIbIMBI.
OyHKIIMOHAIBIK Oenrici Oo#bIHIIIa OpraHesuianap:

1 - sxanmbl MaHBI3BI Oap OopraHesianap;
2 - apHaiibl MaHbI3bI Oap opraHesanap;
KypbuibIMIpIK mpuHIUI OOMBIHIIIA OpraHeanap:

1 - memOpananbik (MutoxoHapusiiap, EPS, KI', nu3ocomaiap, nepokcucomarnap);
2 - wMeMOpaHanblKk emec (puOpmUIApABIK opraHewtagap (MUKPOTYTIKTEp, MHUKpPO(QUIaMEHTTED,
KIpHiKIIenep, JKTYTUKTEp, LEHTPUONAp) IKOHE TpaHylsapibl opraHemnanap (pubocomanap,
nonucomanap). Opranennanap TUHAMHUKAIBIK KYPBUIBIMAAP OOJBIN TaObLIa/bl; ©IIIeMAEPIH ©3repTe
anajpl, OipaK KaiblnTacThipMaiinel. JKaHa opraHemianmapisl Kypy YIIIH PYAMMEHT HEMEce MaTpulla
TYPIHIET1 akmapaT KakeT. Op OpraHesia THajoja3Maja OHbIH MaMaHJaHIbIPbUIFaH (YHKIUSCHIH
OpBIHJIAY YIIIH OHTAIIIBI OPbIH alabl.
buomemOpananap - Oy jkacyliaHbl CHIPTHIHAH IIEKTEUTIH *oHE KeWOip opraHeianapibl, COHJa-aK
SIPOTBIK KAOBIKTHI - KapUOJIEeMMaHBbl KAJIBIITACTHIPATHIH JHIOMPOTEUATIK Ty3imiMaep. XUMHSIIBIK
KypaMbl, MeJIepi >KoHe (QYHKIUsUIapbl OOMBIHIIA epeKIIeNeHeTiH, Oipak KypbUIBICTBIH OipbIHFal
xocnapsel 6ap OipHerle MeMOpaHasap TYPiH aXbIpaTabl.
XKacymansiH 6apablK MeMOpaHaTapbIHBIH KANIIbI CUIIATHI OJIap JUIMONPOTEHATI TAOUFATTHIH KIHIIIKe (6
- 10 Bm) kabaTtrtapel Oomnbim TaObLIAABl (SIFHU aKybI3Aap KelleHiHaeri aunuarep). Kacymianbik
MeMOpaHajapAblH HEri3ri XUMUSUIBIK KoMOoHeHTTepi junuarep (40%), axysizmap (60%) »xoHe
kemipcynap (5-10%) Gonbin TaObimanel. Jlumuarep (rpek. lipos - wmaif) - cyna epimeiitiH, Gipak
noJIsIpSibl  eMec  epitkimTepae (xmopodopmaa, s¢upae xkoHe T.0.) epuTiH TaOuFM 3aTTap TOOBI.
Jlunuarepaiy MoieKyiaanapsl aMmpuUIbII OONBIN TaObUIAIbI, SFHU JTUMUATIH 9pOip MOJEKYIaChIHBIH
ruipoduibl (cya epuTiH) «OacTtapb» KoHe €Ki THAPooOTHI (cyna epiMeNTIHAEp) «KYHPBIFBD» (6, A-
cyperrep) Oomanpl. «Kyipbelk» MoJekynanapbl Y3bIH KeMipcyTek Ti30eri Oosbll  TaObLIafbI.
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MemOpaHaiapabIH aKybI3apbl kKacylIadblK MeMOpaHaiap canMarblHbIH 50% -bIH Kypaiasl. OnapasiH
peiti MemOpaHaapabIH (GyHKIIMOHAIBIK OSJICEHTUTIIH KaMTaMachl3 eTyIH/Ie, aTal alTKaH !

1 - 3arTapapl TackIMalayFa KaThICabl;

2 - KOJIiK COpFhUIapbl MEH HOH/IBIK apHaJapblH KypaMbIHa Kipei;

3 - JKacyImIara curHaj Oepyre Karbica OTHIPHIIN, (PepMEHTTEp MEH perenTopiap OOJIbI Ta0bLIa IbL;

4 - TUTOCKENETTI )KacyIa aH ThIC MATPUKCIICH OalIaHbICThIPAIbI;

5 - Tamak 3arTapbIHbIH SHEPrusichlH AT® MOJEeKylIachIHBIH MaKpOIHEPTeTUKAJIBIK OaiIaHBICTAPBIHBIH
XAMUSUTBIK  OHEPTHACHIHA aWHanaeIpansl. MeMmOpaHaga oOpHaJllaCKaH OpHBI OOWBIHINA aKybI3Jap
MHTErpaib/bl )koHe 0eTkl (nepudepusuibk) 60bI OemiHe .

MembpaHnanapablH aKkybI3aapbl (yHKIUsUIapbl OOMbIHINA:

1 - KypbUIBIM/IBIK;

2 - KOIIKTIK;

3 - aare3uBTIK (KACYIIATBIK ©3apa OPEKETTECy i KAMTaMachl3 €TETiH);

4 - 6ip TOpAaH eKIHII1 TOpFa CUTHANAapAbl Oepyre KaThICyIIbLIap;

5 - KaTanuTHKAIBIK.

MoutekynanblK OHOJIOTHS Tapuxu Typae Oumoxumusi GeiiMi peTiHae maiiaa 6osael. XXI FackIpapiH
OaceiHma amamHblH Oapiblk JIHK-CHIHBIH KOHE MEIUWIMHA, aybUl MAPYallbUIBIFBl JKOHE FHUIBIMU
3epTTeysiep VIIIH aca MaHbI3bI OlpkaTap 0acka Ja opraHu3MIEp.IiH OacTanKbl KYPBUIBIMBI Typajbl
JEPEeKTEp albIHIBI, Oy Ouojorusna TEHOMUKa, OuowmHpoOpMaTHKa >kKoHE T.0. OipHeme 3jkaHa
OarpITTapabIH Taiga OosybiHa okeal. MeMOpaHAJNBIK TachbIMaJ - JKacylia MeMOpaHachl apKbLIbI
)Kacylara HeMmece jkacyliafaH 3aTTaplbl TachIMaljay, OJI KapamaibiM aud@dy3us, >KeHUIIETUIreH
muhdy3us koHe OenceHAl KOJiK TETIKTepIHIH KOMEriMEeH JKy3ere achIpblUIajbl. bBHOIOTHSIIBIK
MeMOpaHaHbIH MaHBI3/IbI KACHETI OHBIH JKacylllara jKOHE OJIaH op TYPJIl 3aTTapibl OTKi3y KaOiuleTiHeH
Typaabl. MeMmOpaHanbIK KoK (MUOUATI OMCIIONW apKbUIBI 3aTTapAbl TachkIMajjay): MACCHBTI JKOHE
Oenceni. bencenai MemOpaHal bIK TachiMall - XUMHSUIBIK TPAaJMCHTKE Kapchl (DJIEKTPIIIK), SFHH
SHEPreTHKANBIK IMIBIFBIHIAD KaKeT (PHEPreTHKAIbIK THIMA1 IPOIECIEeH >XaHacy): OacTamKbl KoHE
Kaitasiama. [TaccuBTI MEMOpaHAIIBIK TachbIMal - (AIEKTPIIIK) XUMHUSIIBIK TPAJAUCHTI OoibIHINA, TU(DY3Us
HeMece OKkeHuieTriuireH auddys3us -dSHEPreTHKAIbIK IIBIFBIHIAPABI Tajam ernedal.  bencenai
MeMOpaHaibIK KeliKKe apHanFaH sHeprus ke3nepi: AT® ruaponusi, xKapblK, TOTHIFY-KaJIIbIHA KEATIPY
peakuusuiapbl, (MEKTPIIK) XUMHUSIUIBIK TpaaueHT. bactanmkbl OeliceHII TackIMan YIIIH SHEprus
OypblHHAH Oap (PNEKTP) XUMUSUIBIK T'PAaJUEHTTEH o3relle Ke3lIeH Tycell. AKYybI3-KaHanaap (aKybl3
apHajapbl) - TachIMalJay aKybI3bIHBIH TYpl, MeMOpaHaJgarbl YaKbIT CHSKTBI OpEKeT eTelli, 01 Cy
MOJIEKYJaJapblH HEMece YJKeH eMmec uoHmapasl Te3 eotkizeal. Cy apHaChIHBIH aKybI3Japhl
(axBamopuHaep) cynbl MeMOpaHa apkKbulbl eTe Te3 auddyHaTayra MyMKIHAIK Oepeni. Monnsl
KaHaJIap/blH aKybI3Jlapbl HOHAapFa MeMOpaHa apKbUIbl OTKI3UTyiHe MyMKIHIIK Oepeni. Ken >xarmaiina
Kacylia ImrHae curHan Oepy (epMeHTTep JKy3ere achlpaTbhlH JOHEKTI OMOXUMUSIIBIK peakiusiiap
Ti306eriH OuAipeni, omapabH Oip OeiriH eKiHIIi peTTik aenjanaap Oencenaipeai. Mynaail mpouecrep
o/leTTe >KbUITaM OOJBIN TaObLIAbI, OJApIbIH Y3aKTBHIFBl - WOHJABI KaHANJAp >KarJalbIHAa IIaMaMeH
MUJUTUCEKYH/I KOHE MMHYTTap - MPOTEMHKHHA3 JKOHE IMNUA-KaHaMa KUHa3map OelceHaipiireH
xKarmaiiaa Oonaabl. Anaiina keiOip skaraiinap/aa skacyllaHblH CUTHAIIBI allybIHAH OacTam OFaH Kayarl
OepreHre AeiiH cararTap, TINTi Oip TOYNIK 6Tyl MYMKIH (F€HJIEp AKCIPECCUsCH] KaFaaibiHaa). Curnan
Oepy KoJJapbl HeMece CUTHAJ JKOJIJapbl KMl CUTHAJABIK Kackairap (arbulmibiHIIA signal cascade)
peTiHe YHUBIMIACThIPbUIAIbl: CUTHAABI Oepyre KaThICaThIH aKybl3 MOJEKYTalapblHbIH jKOHE Oacka jaa
3aTTapAblH CaHbl OacTamnKbl BIHTAJAHABIPYIAH alllllaKTaFaH CcalblH opOip Keleci Ke3eHIEe Oce.
Ocpinaiimia, TINTi CanbICTRIPMANBI TYPAE SJICI3 BIHTANAHBIPY J1a AWTAPIIBIKTAl jKayan TYABIPYbl MYMKIH.
byn KyOblIbIC CHTHANJBIH aMIUIM(UKaNMACHl aen atanaapl. TymHycka tepmuHi: signal transduction
anram pet 1974 xbutel pedepeHaym KypHaiaapbiHaa naiaa 6om/sl, ad Makana artayblaaa 1979 Kbuibl
naiaa GoJbl.
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4. Wnunroctpammsiabik MaTtepuadn: [lony, npesenranus
https://www.youtube.com/watch?v=j0sEi_Dscd8&feature=youtu.be Xacyma
https://www.youtube.com/watch?v=QSfntmjVtpQ~&feature=youtu.be Taceimanmay
https://www.youtube.com/watch?v=V6Y C97Dj5E0&feature=youtu.be

5. Oneduer: 1 KoTaHOAHBI KAPAHbI3

6. bakbliay cypakTapbl: (Kepi 0ailianbic)

bromeMOpaHa KypblLIbIMBI

buomemMOpaHna KpI3meTi

bromeMOpaHaHbIH aare3uBTI KbI3MET1

AKTHUBTI TpaHCIIOPT.

[TaccuBTi TpaHcHopT.

XKacyma opranenmiacbiHbIH KYPbUIBIMBI MEH KbI3MET1

S npoHBIH KYphUIBIMBI MEH KbI3METI1

XKacyma memOpaHachIHBIH KYPBUIBIMbI MEH KbI3METI

lNonpmxu anmapaThIHBIH KYPBUTBIMBI MEH KbI3METI

10 MUTOXOHIPUSHBIH KYPbUIBIMBI MEH KbI3MET1

11. JIu3ocoMaHbIH KYPBUIBIMBI MEH KbI3METI

CoNoRrwWNE

Hapic Ne2

1. TakpIpbIObI ZKacylmiaHbIH MOJIEKYJIATBIK OHOJI0TUsICHI. JKacylIaHbIH MOJICKYIQJIBIK OMOJIOTHSICHI.
MemMOpaHaHbIH aare3uBTi KbI3MeTi. CRIPTKBI CUTHAJIJIBI JKacyIlara oepy.

2. MakcaTtbl: MeMOpaHamapplH aaAre3uBTIK QYHKIUSIAPB Typaibl TYCIHIK Oepy. ChIPTKBI CHUTHAJIIBI
TOpFa Kioepy.

3. JIapic Te3ucrepi: Perrerim mMosiekynanapaplH KOTIIUIIr YIIiH OJapIbIH MEMOpaHAIIBIK PEIEITOPMEH
OaliTaHBICHI YKOHE KaCYIIaHBIH COHFBI PEAKIIHSICHI, SIFHU OHBIH JKYMBICBIHBIH ©3Tepyi apachlHIa Kypaesi
OKWFa CepUsUIapbl - CUTHAIIBI OepymiH Oenriai Oip KoJimapbl KOCBUIANbI, OackKaimia CHUTHAJIBIK
TPAHCAYKIUS YKOJIAphl Jien atanazapl. JIMranaTelH TaOuFaThiHa OAalTaHBICTBI CUTHAIIBI TOPFa OCpyaiH
YII KOJIBIH KapacThIpajibl. 1. DHAOKPHUHIIK perTerimrep (rOpMOHAAP) SHIAOKPHHIIK KacyllalapMeH
KaHFa OeJriHeNl >KOHE OJ OpraHM3MHIH Ke3 KeJreH >KepiHae O0oybl MYMKIH jKacylla-HblCaHalIapFra
kerripizeni. 2. HelipokpuHaik perTerimrep HeHpoHAapMeH HbICaHaJap yKacyllaJapblHa TIKeJIeH KaKblH
xepae 6emineni. 3. [lapakpuniik 3artap Oipiiama anbic 60caThlIaabl, OipaK pelenTopiaapra JKeTy YUIiH
oJIapFa >KeTKUTIKT1 TypAe >kakbiH. [lapakpuHaik 3aTTap *Kacymanapably Oip TypiMEH epekIleniHeal, an
OackacbIHa ocep eTel, ajaiiia kellip Jkaraaiiapa peTTerimTep onapAbl OereH jkacyiagapra Hemece
COJl Typre JKaTaThlH KepIIUIeC Kacylmiaiapra apHairaH. Ke#Oip karjgaidiapaa CHUTHAJJIBIK
TPaHCIYKIHUSHBIH COHFBI Ke3eHi Oenrini 6ip addexTopabik 6enokTapasl GochopuiiaeyaeH Typaabl, Oy
oJlap/bIH OENCeHAUTINHIH KYILIeI0iHe HeMece TYHIIBIFYbIHA OKeJeal, ajd Oyl ©3 Ke3eriHie OpraHu3Mmre
KKETT1 JKacylIalbIK peakIHsHbl aHbIKTaiabl. bemokrtapmael docdopunneyai nNpoTeMHKHUHA3Iap, ail
nepochopunneyni mnporemHdpocdarazanap kysere acbipanabl. [IpoTeMHKHMHA3IBIK OEICEHILTIKTIH
e3repyi peTTerilm MOJIeKylaHbl (GKalumbl >Karaaiifia JWraHja Jen aTauajbl) OHBIH MeMOpaHabIK
penenTopsIMeH OaiIaHbICTBIPY HOTHXKeECIHEe 0oJazibl, Oy OKUFa KacKaJATapblH ICKe KOcCaJbl. OpTypi
MPOTEUHKUHA3IAPAbIH OCJNICEeHUTIr perenTopMeH Tikeneld emec, KalTaiama MecceHKepiep (eKiHImi
PETTIK Nenjanaap) apKbpUIbl peTTenelli, ojapasiH peni, mbicansl, HAM®, IM®, Ca2 +, uno3uton-3-
dochar (IP3) >xone muanmnrmuuepon (DAG). byn perre nuranarsl MeMOpaHalbIK pPELENTOpPMEH
OailmaHbICTRIpY KaiiTamamMa MeECCEeHDKEpJIH JKacyIlailliUliK JeHreiH e3repTeni, Oyn o3 Ke3erinie
NPOTEMHKUHA3aHbIH OeliceHauTirine acep ereai. KemrereH perrerimn Mojekynajgap reTepoTpUMEpPIiK
['T®-0aiianblCTHIpYIIBI OeT0KTapaAbIH (rereporpumMepiik G-6enokrapabiH) Hemece MoHomepii ['Td-
0aliIaHBICTRIPYIIBI OeMOKTapAbIH (MOHOMEPTI G-0eMOKTapIbIH) KaThICYbIMEH CUTHANIBIK TPAHCIYKITUS


https://www.youtube.com/watch?v=j0sEi_Dscd8&feature=youtu.be
https://www.youtube.com/watch?v=QSfntmjVtpQ&feature=youtu.be
https://www.youtube.com/watch?v=V6YC97Dj5E0&feature=youtu.be
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KOJIIapbl apKbUIbI JKACYIIANBIK IporecTepre acep ereai. Jluranma mosexynainapsl rereporpumep G-
aKyBI3JIAPMEH OPEKETTECETIH MeMOpaHAIIBIK pelenTopiapMeH OainaHbickaH ke3ne G-akys3apiH GTF
OaliIaHBICTRIPY apKBUIBI O€NCeHal Kykre aybicamel. bencenmipiireH G 0Oemok KeHiH KeNTereH
3¢ deKTOPIIBIK OeTOKTapMeH, €H aIbIMEH aIeHIIaTInKIa3a, Gochoandcrepasa, dpochonmmaza CUIKTHI
dbepMeHTTEpMEH opekerTece ananbl. JKanmbel cunarramanapnaa G-akybl3IapAblH KaTBICYBIMEH CHUTHAI
TPAHCIYKIUSCHI JKOJIBI - TPOTEUHKUHA3 MBIHAIAH Ke3CHICPII KAMTHIBI.

1. Jlurann sxacyma MeMmOpaHachIHIAFbl pelentopMeH Oaitmanpicanpl. 2. JluranmaneH OalaHBICTHI
peuenitop G-akybI30eH OpeKeTTecin, OHbI OenceHaipeni xoHe Oencenaipuiren G-akysiz GTF
OalIaHBICTHIPAIbL.

3. bencengipiiren G-akybl3 Oip Hemece OipHelle Kejeci KOCBUIBICTADMEH OpEKeTTEeCel:
aJieHIIaTIMKIa3a, ¢pocdoaudcrepasa, pocdonunmnazaap, ojgapabl aKTUBTEHIPY HEMece HHruoupiey. 4.
HAM®, TM®, Ca2 +, IP3 memece DAG cusakTel 0ip HeMece OipHelle KailTaiama MecCeHKepIep aiH
KaCyIIailiIik JACHTel eceal Hemece ToMeHaehal. 5. Kaiframama mecceHKep KOHIIEHTPAIUSCHIHBIH
e3repyl oraH Toyenal Oip Hemece OipHeIe MPOTEWHKUHA3BIH OCJICEHIUTITIHE dcep €Tell, MBICAIbI,
HAM®-toyenai  nporenHkuHaza, ['M®-toyenai NOpOTEMHKMHA3a,  KAJIbMOAYJIHWHIE  TAyeJsl
npotendkrnHaza (KMPK) kanmait na Oip moHABIK apHaHbBl OenceHmipeni. 6. DepMEeHTTIH Hemece
MOHJBIK KaHAIBIH (pochopunney AeHreil e3repeni, Oy *KacylmiaHbIH COHFBI jkayaObiHa OalIaHBICTHI
HMOH/IBIK KaHAJABIH OCJICEHIUTITTHE dCep eTe/l.

MonekynanablK OHOJIOTHS - TEHETHUKAJBIK aKmaparThl cakTay, Oepy JKOHE €Hri3y MeXaHH3M/IEPiH,
TYPaKThl eMec OnonoauMepiepaiH (O0eloKTap MEH HYKJIEHH KBIIIKBIIAAPHI) KYPBUIBIMBI MEH KbI3METiH
3epTTEUTIH OHOJIOTHSl FHUIBIMIAPBIHBIH KemieHl. JKacymmaHplH YII HETI3rl KOMIIOHEHTI: SJpo,
LUTOIJIa3Ma JKOHE OJlapJbl Kopuiam TYpFaH »acylia MmemOpaHachl - mmiazMosieMma. lluromnazma
(TmuToTuIa3ma) kacymiangapra THajgoria3Ma, OHBIH KYpaMbIHAAFbl MIHICTTI ’KaCyIIaJbIK KOMIOHEHTTEP
— Oprasemjanap, COHIad — aK OpTYpJl TYPaKThl eMeC KYpPbUIBIMAAP-KOCHIHABIIAD KIpEeIi.
['nanomnnasma-akybI3iap, HYKJICUH KbIIKBUIAAPHI, TOJUCAXapUATEP CUIKTBI OpTYpIIi Ouomnoaumepiaepai
KAMTUTBIH KYpZeJi KOJUIOMATHIK >kyie. ['manoriazManblH KypaMblHa HETI31HEH OpTYpPIl IiI00ymspIibl
akyb3gap Kipenmi. ['mamoruta3mMaHblH — MaHbBABl  (EPMEHTTEpiHE KAaHT, a30TThl  HETI3Jep,
AMUHKBIIIKBUIAAPEL, JUMUATEp JKOHE Oacka J1a MaHbI3Abl KOCBUIBICTAPAbIH MeTabonu3M (epMeHTTepi
xaTanel. ['manomiazmaia aKybl3 CHHTE31 Ke3lHJe aMHHKBIIIKbUITAPBIHBIH aKTUBTEHY (epMeHTTepi,
taceiManaay (tpanceprrik) PHK (TPHK) opnamackan. JKana opranesuramapablH maiiaa OOJIybl YIIiH
OypblHHAH Oap opraHHeIIaJiaH PyJUMEHT HEMece MaTpulia TYpiHAe aKmapar KakeT. OpOip opraHouj
rUajioruia3Maia OHbIH MaMaHJaHABIPbUTFAH (DYHKIUSACHIH OpBIHIAAY VIIIH OHTAMIbI OpBIH aliajbl.
Opranennanap - >KacyllaHbIH aca MaHBI3[bl KOMIIOHEHTI, KaTaH OeNruieHreH KypbUIBICHI MEH
GbyHKIMIIaps! 6ap xKacyiia KYPbUTbIMBI.

OyHKIMOHANABIK Oenrici OOMbIHIIA OpraHeaiap:

1 - >xanmel MaHBI3BI Oap OpraHesuianap;

2 - apHaiibl MaHBI3BI Oap opraHesanap;

KypbUabIMIbIK TpUHITUT OOMBIHIIIA OpraHeIanap:

1 - memOpanansik (MutoxoHapusap, EPS, KI', nuzocomanap, nepokcrcomanap);

2 - wMeMmOpaHanblK emec ((GuOpWILIAPABIK oOpraHemianap (MUKPOTYTIKTEp, MUKpO(UIaAMEHTTEp,
KIpHiKIIenep, JKTYTUKTEp, IEHTPUONIAp) KOHE TpaHylsapibl opraHemnamnap (pubocomanap,
nonucomanap). OpraHemnanap JTAHAMUKAIBIK KYPbUIBIMAAP OOMBIN TaOBLUIAABI; ONIIEMACPIH ©3repTe
anajnpl, OipaK KaiblnTacThIpMaiinel. JKaHa opraHemmanmapisl Kypy YIIIH PYAMMEHT HeMece MaTpuila
TYpPIHAET] aKmapar KakeT. Op opraHeiia TuajoriazMaZa OHBIH MaMaHIAaHJBIPBUIFaH (YHKIUSCHIH
OpBIHJIAY YIIIH OHTAMIIBI OPBIH alaIbl.

bromeMOpananap - Oy jkacyliaHbl CHIPTHIHAH MIEKTEUTIH kKoHE KeWOip opraHeiianapibl, COHJIA-aK
SIPOJBIK KAOBIKTHI - KAapUOJEMMaHbl KAlbIMTACTBIPATHIH JHUIOMPOTEUATIK Ty3UTiMAEp. XUMUSIIBIK
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Kypambl, MeJIIepi >KoHe (YHKIHMUIAphl OOWBIHIIA EpEeKIICNICHETIH, OipaK KYPBUIBICTBIH OipbIHFal
ocnapsl Oap OipHerie MeMOpaHasap TYpiH aXbIpaTaibl.

XKacymansiH 6apiIbIKk MeMOpaHaIapbIHBIH JKaJIIbl CUIIATHI OJIap JIMIIOTIPOTEUATI TAOMFATTHIH XKiHINIKe (6
- 10 HM) kabarrapbl Oonbin TaObLIaABl (SIFHU aKybI3Aap KeHIeHiHAeri jumuarep). JKacymambik
MeMOpaHajapAblH HETi3ri XUMUSUIBIK KoMnoHeHTTepi jmnuarep (40%), axysizmap (60%) xoHe
kemipcynap (5-10%) Gonsin Tabbutaapt. Jlumuarep (rpek. lipos - maif) - cyna epiMenTiH, Oipak MOISpIIBI
emec epitkimrepae (xmopodopmaa, supae xone T.0.) epuTiH TaOuru 3arrap TOOBL Jlumuarepaiy
MoJieKynanapbl aM@uQMIbAl 00JIbII TaObLIaAbl, SFHU JMIUATIH opOip MOJIEKYIAChIHBIH THIPO(UIbAL
(cyna eputiH) «bacTapbl» kKoHE ekl THApo(doOTHI (Cyna epIMEUTIHAEP) «KYUPBIFbD 00maapl. «KyHpbIk»
MOJIEKyJIajJapbl Y3bIH KeMIpcyTek Ti30eri Oousibim  TaObuiagel. MemOpaHajmapIblH —aKybI3gapbl
xKacymanblKk MeMOpaHanap caiamarbiHbIH 50% -bIH Kypaiabl. OnapablH pesl MemOpaHaslapablH
(YHKIMOHAIABIK OeJICeHAUTINH KaMTaMachl3 eTyiH/ie, aTal alTKaH a:

1 - 3arTapapl TackIMalIayFa KaTbICabl;

2 - XOJIiK COpFhUIaphl MEH HOH/IBIK apHaJlap bl KYpaMbIHa Kipei;

3 - JKacyIIara CUTHaJ Oepyre Katbica OTHIPHIIN, (hepMEHTTEp MEH perenTopiap OOJBI Ta0bIIa b,

4 - MUTOCKENeTT] )KacylaJaH ThIC MATPUKCIIEH OalIaHbICTBIPA/IbI;

5 - TaMak 3arTapblHbIH HEeprusicblH AT® MoseKynachIHbIH MaKpOIHEPreTHUKANIBIK OaillaHbICTapbIHBIH
XAMUSUTBIK  DHEPTHSCHIHA aWHanaslpansl. MemOpaHaga OpHajJackaH OpHBI OOMBIHIIA aKybI3Jap
WHTETPaJIbJIbI J)koHE 0eTKi (epudepusIbiK) O0bIT OeiHe.

MemMmOpanaiapAbpIH aKybI31apbl GyHKIUSIAphl OOMBIHIIIA!

1 - KYpBUTBIM/IBIK;

2 - KOJIIKTIK;

3 - aare3uBTIK (GKACYIIATBIK ©3apa OPEKETTECY 11 KAMTaMachl3 €TETiH);

4 - Oip TOpaaH eKIHIII TOpFa CUTHAJIAAP Il Oepyre KaThICyIIbLIap;

5 - xaTaUTUKAJIBIK.

MoutekynanblK OHOJIOTHS TapuUXH TypJle Onoxummus Oesimi peTiHze maiaa 6osael. XXI FackIpapiH
O6acpiHna agamublH Oapnblk JIHK-CHIHBIH JKoHE MeIMIIMHA, aybUl MIApYalllbUIBIFBl OHE FHUIBIMHU
3epTTeyJiep YIIIH aca MaHbI3IbI OlpkaTap Oacka Ja OpraHu3MICp/iH OacTanKbl KYPBUIBIMBI Typasbl
JEPEeKTep albIHIbI, Oy Ouojorusga TEeHOMHKa, OuomH(pOpMaTHKa >KoHE T.0. OipHeme jKaHa
OarpITTapIbIH Maiia 0oryblHa oKem 1. MeMOpaHabIK KOJIiK - jkacylia MeMOpaHachl apKbLIbI JKacyIara
HEMece KacylllagaH 3aTTap/bl TackiMajaay, ol KapanaibiM 1uddys3ust, KeHUIeTreH AuQy3us xKoHe
OCJICeH/II KOJIIK TETIKTEPiHIH KOMETIMEH JKY3ere achIpblIajibl. BHOJOTHUSIIBIK MEMOpaHAHBIH MaHbI3 bl
KAacHeTi OHBIH JKacylllara >KOHE OJIaH op TYpJIi 3aTTapbl ©TKi3y KaOiuleTiHeH Typaabl. MeMOpaHaibIK
KoMK (Iunuari Ouciaoi apKpUIbl 3aTTapibpl TachiMaijay): MHaccHBTI »koHe Oencenal. bencenai
MeMOpaHaibIK KOJIK - XUMHSUIBIK T'PAaJUCHTKE Kapchl (ANEKTPIIK), SSFHU SHEPreTUKaJbIK IIbIFBIHAAD
KOKET (PHEepreTHKANbIK THIMJII MPOIECIeH JKaHacy): OacTamkbl »oHe Kaitaimama. I[laccuBTi
MeMOpaHaJbIK KeJIIK - (JIEKTPIIIK) XUMHUIBIK IpaJUeHTi OoibIHIIa, Tuddy3us HeMece KEeHUIIEeTIIreH
g dy3us dHEPreTUKANBIK IMIBIFBIHAAPABI Tanan erneial. bencenai MeMOpaHanblK KoJiKKe apHalFaH
sHeprusa keznepi: AT® ruzxposnmsi, *KapblK, TOTHIFY-KaJIblHA KEJITIPY peakuusuiapbl, (3JIEKTPIIK)
XUMUSUIBIK TpaJueHT. bacTtankpl OenceHai KeJik YIIIH 3Heprus OypblHHaH Oap (3JEKTp) XUMUSIIBIK
I'PaJUEHTTEH o3Trelle Ko37eH Tyceal. AKybI3-KaHaugap (aKybl3 apHajapbl) - KeJIK aKybI3bIHBIH TYPI,
MeMOpaHaJaFbl YaKbIT CUSKTBI 9pEKeT €Tell, 0J1 Cy MOJIeKyJalapblH HEMece YJIKeH eMeC HOHIap/bl Te3
eTkizeni. Cy apHachIHBIH aKybI3Japhl (aKBaIlOpPUHAEP) Cybl MEMOpaHa apKbUIbl ©Te Te3 TupPyHaATayFa
MYMKIHAIK Oepeni. MoHABI KaHaNgap[bslH aKybl3Aapbl HOHAApFa MeMOpaHa apkpUibl muddyHaTayFa
MYMKIHJIK 6epeni. Kem >xarnaiina sxacyma inriHjae curHai 6epy GepMeHTTep JKy3ere achIpaThlH JOUEKTI
OMOXMMUSIIBIK peakiusuiap Ti30erin Ounaipeni, ojapabiH Oip OeJiriH exiHmi peTTiK Jenjainiap
Oencengipeni. Mynaail mpouectep 9IeTTe KbUlIaM OOJIbINT TaOblIaibl, OJApAbIH Y3aKThIFbl - HOHJIBI
KaHaJ/Iap JKarJaibIHIa IIaMaMeH MUJUTHUCEKYH]T )KOHE MUHYTTAp - MPOTEUHKHUHA3 )KOHE JIUIU/-)KaHaMa
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KHHA3/1ap OeJCeHIIpUIreH jkarmaima. Anaiiia keibip skarmaiiapia >KacyllaHbIH CUTHAJIILI aTybIHAH
Oacrtam oraH >kayan OepreHre JeiiH caraTTap, TilTi Oip TOYNIiK €Tyl MYMKiH (T€HIEp 3KCIPECCHUSICHI
karmaiieiaga). CurHan Oepy JKOJJapbl HEMeCe CHUTHAJ JKOJIIAphl KMl CHTHAIIBIK KacKaarap
(arpummbiHIa signal cascade) periHme YHBIMAACTBIPBUIAIBI: CHUTHAJIABI Oepyre KaTbICaThIH OElloK
MOJICKYJTaJIapbIHBIH JKOHE 0acka Ja 3aTTapiblH CaHbl 0AacTallKbl BIHTAJTAHIBIPYIAH ANIAKTaFaH CaibIH
opOip kemeci ke3eHae eocemi. Ochuraiiia, TINTI CANTBICTBIPMANBI TYPAC OJCI3 BIHTANAHABIPY Ja
alTapiBIKTall JKayar TYABIPYbl MYMKIH. Byl KyOBUIBIC CUTHAIABIH aMIUTH(DHUKAIMACH TSN aTaiajbl.
Tynaycka tepmuni: signal transduction anram per 1974 xbuibl pedepeHIyM KypHalgapblHIa Haiiga
0011161, a1 Makaiia aTaybiHaa 1979 xeuibl naiiga 00abl.

4. UnmocTpamusiabik Matepuadn: [llony, npe3enranus
https://www.youtube.com/watch?v=BmAg-EolVCc&feature=youtu.be memoOpana
https://www.youtube.com/watch?v=G7-hNjwCwaw&feature=youtu.be aaresns
https://www.youtube.com/watch?v=iv-025Dx8LE &feature=youtu.be curaan

5. Oneduer: 1 KoAaHOAHBI KAPaHbI3

6. bakbliay cypakTapbl: (kepi 0ailjianbic)

1.2Ka0bickak MeMOpaHaJbIK aKybI3Jap TYKBIM/IACHI.

2. MemOpaHnanapibIH KaObICKaK KbI3MET1

. CurHan 6epyaiH HeTi3r1 Ke3eHaepi.

. CurHasm MoJsieKyJanapbl apKplUIbl OEpUIETiH CUTHATI AP

. Lukaik HyKJICOTUATED

. Exinmi xabapuisuiap

. Huxnaik aneno3uH MmoHodocharsl

. Huknaik ryaHo3uH MOHOGOCHATHI

0N LN bW

Hapic Ne3

1. Takpipsbin. ZKacyliaHbIH MOJIeKYJIAJBIK OHoI0rHsACHl. JKacyianapbplH MOJIEKYJAJIbIK KYPbUIBIMBI
AKOHE oJIap/IbIH KbI3METI OY3bIIFaH Ke3/le Maiia Oos1aThlH aypyJiap.

2. Makcarbl: OpraHouArap YrbIMBIHBIH aHBIKTaMachl >KOHE oOJapiblH Kikremyl. Jluzocomanap,
nepukcuc aypynapbl, OIIC-ma akysi3napzpl CypbIITaylblH Oy3bUIybl, MUTOXOHAPHSUIBIK aypyJiap.
AHBIKTaY KOHE JIaMy MEXaHU3MI.

3. JIapic Te3ucrepi: JIuzocomansik aypynap (arpuim. Lysosomal Storage Diseases) - au3ocomanapabiH
KaCyIIailliIiK opraneianap (GyHKIUSICHIHBIH OY3bUTYbIHAH TYBIHAAFAH ©TE CUPEK Ke3JECETIH TYKbIM
KyaJalTblH aypynap TOOBIHBIH >Kajimbl aTaybl. byn Oip MemOpaHanbl OpraHoOMATap >KacyIlaHbIH
SHAOMEMOpaHaNbIK KYHeciHiH O0eiri 6oibim TabbUIaabl )KOHE 3aTTap/bIH JKACYIIAINIUTIK BIABIPAYbIHA
MaMaHJIaHFaH: TJIMKOIeH, INIMKO3aMHHOTJIMKAaHIap, TIIMKONPOTEUATep *oHe Oackanap. JIn3ocoMainbik
KHUHAKTAy aypyjapbl T€HETUKAJIbIK TYPFbIIAaH aHBIKTAJIFaH JM30coMa (PepPMEHTIHIH KETICIe yIIUIiriHeH
TYbIHJA/ABI, OyJ1 OpraHU3MHIH 9pTYpJi Myllenepi MeH TiHJepiHJe ochbl (hepMEeHTTepAiH CcyOcTpaThl
00J1bII TaOBIIATHIH MaKpOMOJIEKYJIAIapAblH KUHATYbIHA oKene/l. JIn30coManbIK KUHAKTAY aypyJapsbl
TOOBIHAH IIBIKKAH aJFaIlIKbl TYKbIM KyalalThIH aypyablH KIMHUKAIBIK KepiHici (Tait — Cakc aypysi)
1881 xbiabl cunarranrad. Conan keiiH, 1882 Kbulbl OHBI aiFall cuUOarTaraH (QpaHily3 Jopirepi
@ununn [aydepniy aTbIMEH aTajafaH aypy cumartTauibl. 1932 kblUibl rOJUIAHAMSIBIK Jopirep JloH
[Tommie exiHIIl THUOTEri TJIMKOTEHO3/bl CHUINaTTalbl, OHbl KeilinHeH I[lomme aypysl gen araael. 1950
KbUIIApAbIH asFbl MeH 1960 sxpuimapabiH OackiHa Oenbrusuiblk Onmoxumuk Kpuctuan ne /o
xKacymanapael (pakuusiay oAiciH KOJJaHa OTBIPBIN, MAaKpOMOJIEKYJallap/blH OeliHyiHe KoHe
KOUBLTYbIHA Kayan OepeTiH jkKacylla OpraHeiiajapbl peTiHIe JIM30CoMalapibl amThl. Byl FbUIBIMU
KAHAJBIK JKAaKbIH apaja JM30COMAJbIK J>KHHAKTAy aypyJlapblHbIH MNaTO(QHU3UOJIOTHIBIK HETi31H
aHbIKTayFa MYMKIHIK Oepai. [Tomme aypysl TM30COMANbIK CaKTay aypybl peTiH/ie aHbIKTaJIFaH aJFalliKbl


https://www.youtube.com/watch?v=BmAq-EolVCc&feature=youtu.be
https://www.youtube.com/watch?v=G7-hNjwCwaw&feature=youtu.be
https://www.youtube.com/watch?v=iv-025Dx8LE&feature=youtu.be
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TYKBIM KyaJaWThIH aypy Oonapl. 1963 xputbl benbrusiiblk ¢usuosor xone ouoxumuk ['enpu Xapec
(arpumm. Henri G. Hers) ockl cUMITOMIBIK KEIICHHIH JamMy ce0e0iH 0-TJIFOKO3Maa3a TaIllIbUIBIFBIMEH
OaliIaHBICTRIPFaH JKOHE 0acKa TCHETHUKAIBIK aypyJIap/blH, COHBIH INIHE MYKOTIOJIUCAXaPHI03]apIbIH
Oenrimi Olp (epMEHTTIH IKETKUTIKCI3AIriMeH OalIaHbIChl Typaibl OOJDKaM JKacaFaH IKYMBICHIH
Kapusiiaabl. MUTOXOHAPHUSIIBIK — aypyjlap MHUTOXOHIPHSUIAPABIH TEHETHKAIBIK, KYPBUIBIMIBIK,
OMOXMMUSUIIBIK aKaynapblHa OalIaHbICTBHI, OYJ1 TIHIAECPAIH THIHBIC ayBIHBIH Oy3bUTYybIHA oKenemi. Omap
TEK €Kl J>KBIHBICTaFbl Oajajapra aHaJbIK >XKOJIMEH Oepiieidl, OWTKEeH1 CIepMaTO30MATap 3UroTara
SITPOJIBIK TEHOMHBIH KaPTHICHIH, aJI )KYMBIPTKA TEHOMHBIH €KIHII )KapThICHIH Ja, MUTOXOHAPUSHBI J1a
6epeni. JKacymanblK SHEprus aaMacyblHbIH MATOJOTUSIIBIK Oy3buibicTapbl KpeOc HUKIIIHAE, THIHBIC aly
Ti30erinze, OeTa-TOTBIFY MPOILIECTEPIHAC JKOHE T.0. OpTYypJl OyBIHIAAPIBIH aKayiapbl TYpiHIE KOpiHYl
MYMKIH. MUTOXOHApUATIApAbIH THIM/I KYMBIC iCTeyl YIIIH Ka)KeTTi OapiblK (epMeHTTEp MeH Oacka
perrerimtep MuToxoHApusuIbIK JIHK-Men konranmaiiapl. MUTOXOHIPHSUTBIK (QYHKIHSUTAPIBIH KOT
6eniri saponslk JIHK-Men Oackappuiaabl. MHUTOXOHAPUSAIBIK aypyJlapiAblH €Kl TOOBIH axbIpaTyra
0oJapl: MUTOXOHIPHSUTBIK aKybI3/IapFa jkayan OEpeTiH TeHIEpAiH MYTallusCchiHa OalIaHBICThl alKbIH
TYKbIM KyanaiiTelH cunapomzaap (bapt cunapomsl, Kepuc — Ceiip cunapomsl, [IupcoH cHHIpOMBIL,
MEJIAC cunnpomsr, MERRF cunapomsr xone T.0.). [laTorenesai KaTbImTacTHIPYABIH MAaHBI3IbI OYBIHBI
pETIHIE KaCYIIABIK SHEPTHS aaMacyablH OY3bUTYybIH KAMTUTBIH KalTalaMa MUTOXOHIPHUSIIBIK aypyJsiap
(moHekep TIHIHIH aypyJaphl, CO3BUIMABI IIApIIay CHHAPOMBI, TIIMKOTEHO3, KapAMOMHOIIATHS, MUTPEHB,
0aybplp JKETKUTIKCI3MIri, MaHIUTONEHHUS, COHAAW-aK THUIMONApaTHupeo3, KAHT TuadeTi, paxuT >KOHE
Oackamap). MwuToxoHapusUIap SAPOJBIK TEHAEpPre KaparaHaa Oackamia TYKbIM Kyanaiapl. OpOip
COMATHUKAJIBIK JKacyIlaJarbl sIPOJIBIK TEHACP 9/IeTTEe €Ki ajuleJIbMEeH YChIHbLIAbI (FeTeporaMeTHKaIbIK
JKBIHBICTAFbI JKBIHBICTHIK OailJIaHBICTBI TEHACPIIH KOIIIUIriH Kocmaranma). bip amienp okeciHeH,
eKiHIIicl aHachlHaH Oepireni. Anaimga, mMuToxXoHApwsutapAwsiH e3iHaik JIHK-cer Gap, amaMHBIH op
MUTOXOHpUsichIHAa oneTTe neHrenek JIHK wMonexynmaceiaeiy 5-10 manacel Oonamsl  (KapaHbi3)
I'etepomnazMus) xoHe OapiIbIK MUTOXOHIpUSIIAD aHAJaH TYKbIM Kyasaiinabl. MuToxoHapusi OeniHreH
ke3ne JIHK kemripmernepi OoHBIH ypIiakTapbl apacblHia kesaeiicok Oemineni. Erep OGacrtamker JTHK
MOJIEKYJaJapbIHbIH OipeyiHje FaHa MyTauus 0oJica, Ke3/1eHCOK Tapally HOTHKECIHIE MYH/Iall MyTaHTThI
MoJIeKyJajap KelOip MUTOXOHIpHUsIIAp/Ia KUHATYBl MYMKIH. MUTOXOHIPHSUIBIK aypy Oenriti Oip TIHHIH
KONTEreH >JKacyllalapbhlHlla MUTOXOHApUSIApAbIH  aitapnbikrail  canel JIHK-HBIH  MyTaHTTBHI
KelnipMenepin (IIeKTi AKCIPECCus) alFaH Ke3je maiaa 6osa 6actaiapl. Mutoxonapusuibik JIHK -narbr
Mytauusiap optypiai cebentepmen snaponslk JIHK-ra kaparannma omnekaiima skui kesfgeceni. by
MUTOXOHJAPHUSUIBIK aypyjap e3[iriHeH mnaiiga OonaThlH MyTanusiapra OallaHbICTBI KUl Maijga
O6onatbiHelH  Ounmipeni. Kelime wmyramus KapkbiHbl muToxoHApustiapasiH [IHK pemnukanuscein
0aKbIIANTBIH (hepMEHTTEP/l KOATAUTHIH SIIPOJIBIK TeHAECPAET] MyTalusiiapra OaliIaHbICTBl apTaIbl.
4. UnmocTpamusiabik MaTtepuadn: llony, npesenranus
https://www.youtube.com/watch?v=agLNVS3BM3w&feature=youtu.be >xacymra
https://www.youtube.com/watch?v=Xyy30DuaQjQ&feature=youtu.be MUTOXOHIPHUSIIBIK aypymap
https://www.youtube.com/watch?v=LtEiV110bZg&feature=youtu.be mmzocomusik aypynap
5. 9neduer: 1 KoTaHOAHBI KAPaHbI3
6. bakbliay cypakrapsbl: (kepi 0aily1aHbIC)

1. MuToXoHAPUSIBIK aypyaap

2. JIuzocomabIK aypymnap

3. Tlepoxcucom aypynapbl

4. DOIIT-ma akysI3aapabl CYPBINITAYIbIH OY3bLTYbI
Konxan6a 1
5. Oneouer:
Ka3zak tisinge:
Heri3ri:
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