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Jlokanusauma ¢pepMeHTOB B
KJ1IeTKe (koMnapTMeHTann3aumsl )

KneTt. MeMb. — Na/K AT®-a3a, AL, TpaHcropTepsl
LinTo3onb — gpepm rimkonmnza, 6/c KK

Anpo — gpepm metabonmsma [HK, PHK

Mx - LTK, B-okucn XKK

JIn30ocoMbl - pass. rugponassi b,)K,Y

Pubocomsbl - 6/c b

Annapat 'onbapkn — ¢

)JEPM TTIN3NTTNPOBaHUA



MapkepHble 1 opraHocneungpunyeckmne
(PepMeHTb

= MapkepHble (epMeHTbl ABNAOTCS
MapKepaMmn OTAeSbHbIX OpraHess

s OpraHocneuuguyeckme epMeHThI
BbICOKasA aKTUBHOCTb KOTOPbIX MMEeTCs B
OTAEeNbHbIX opraHaXx (K®K — mbieyHas 1K)

s Oba Buaa chepMeHTOB UCIO/Ib3YIOTCS B
SH3UMOANArHOCTUKE




BoiaeneHne depMeHTOoB

Bce pabotbl o BbIE/IEHUIO U OYUCTKE
depmeHTOoB BeayTcs ripy t 0° C

2Tanrbl BblAE/IEHUS:
s [ OMOreHn3aLmnsa TKaHN UM OpraHa

s [nddepeHu. UeHTpU@yrmpoBaHmue
roMoreHaTa " BblAeNEeHNE HY>XXHOW

dbpaKkunn opraHens
s Ouncrtka pepmeHTa




OuncTtka (epMeHTOB

LLINpOKO MCMOMb3YOTCA CNeayoLwmne METOAbI OYUCTKM:

BbiCaNIMBaHMNE - 0Ca)X/JEHNE Pa3/IMYHbIMU KOHLIEHTPALMSMUN COJIEN
Lesio4HbIx metasnoB (Na2504,)

BbiCanuBaHUe C OpraHnyecKuMmn pactBopuUTesIIMn (aUueToHOM, 3TaHO/IOM),
OnddepeHumanbHana aeHaTypaums ripy HarpesBaHum nin U3MeHeHUN
pH,

OnddepeHumanbHbiM LeHTPpUdyrmpoBaHue —pasgesieHune
@depMeHTOB 1o Macce,

Fenb-punbTpauma - pasjgeneHme besKoB ro paamepam
AnekrTpodopes - pazgesnieHne 6e/IKoB o Macce u 3apsay.

N3bupaTtenbHasa apgcopbuua v anouma ¢ MoHobMeHHUKOB ([]2A2 wn
KM vennono3bl n Ap.) NpUMEHSIETCS /1S UX 6bICTPOM OYUCTKM

[loCcKONbKY BCE 3TN MeToAbl Mano u3bupatenbHbiMK (€CNIM OHU HE COYETaKTCH)

Aang BblaeneHnsa UHAnBMAyaabHOIMO CbepMEHTa U3 CNOXXHOW cMecH,
NPUMEHMAIOT.

Metoa acdhdpmHHOM XpomaTorpadpumn



Rd4€CTBEHHOE OOHapPYy>XEHUNE U
KOJIMYECTBEHHOE OnpeaeseHne

E 0 KauectBeHHOE 0bHapy>XeHune

S % P LiBeTHble peakumi Ha S wm P

(Kpaxmarn ----> r/110Ko3a)
0 KonnyecTBeHHOe onpeaeneHne - ko/im4ecTBeHHoe

usmeperne AS wi AP (nnn ANADH ans gervaporeHas )

KOJINYECTBEHHbIE LUBETHbIE PeaKLnu, CrieKTPbl rNor/oLeHns
NADH ripn A= 340 HM)

NADH NAD



EAWHULLI N3MepeHUs akTUBHOCTU
(epMeHTOB

BHecucteMHas eamHmua aktmsHoct "U" (unit-eguHnua) um
ornpeaensieTcs Kak 1 MKMosb cybcTparta/MuH.

B cucteme CU B KayecTBe eanHuLbl HepMEHTATUBHOM aKTUBHOCTU
ncrnonb3ytoT "katan" (kat). Katan onpeaensercsa kak 1 Monb/cek.

1kat = 1 monb/cek.

PasMepHOCTb e€ CMLIKOM BennKa, NMosnb3ylTcs HaHoKaTana (HKaT). 310
OfHa MUNNMapaHasa katana unu 10° kar. 1 U = 16,67 HKaT

YaenbHas akTUBHOCTb - aKTUMBHOCTb B NnepecyeTe Ha 06beM 6uon.
XXWAKOCTW, MPaMM TKaHW MNKn Mr 6enka

MonekynsapHast akTUBHOCTb (YMCJ10 060POTOB) MOKA3bIBAET, CKOJIbKO
MOJIeKyn cybcTpaTta B CEKyHAY NMpeBpaLLatoTcs B NpoAayKT 1 Monekynou
bepMeHTa 1 UCnonb3yeTcs A/ CPAaBHUTENBHOW XapaKTEPUCTUKM
AKTUBHOCTW HECKOJNIbKUX depMeHTOB (KapbaHruapasa 2 36 000 000 B MuH).



Knaccmdpukaumsa depMeHToB

TpuBManbHasa — NCTOPUYECKM CNOXUBLLAACS (MENCUH,
TPUMNCWUH U T.A.)

PauuoHanbHaa — Ha3BaHue pepMeHTa obpa3syeTcs:
KOpeHb cybcTpata + cydpdUKC a3a
amunasa (amyl um) + asa

MexayHapogHas B OCHOBY TOJIOXXEH TuM
KaTanmanpyemon peakumm (6 TMNoB, NO3TOMY 6 K/1AacCoB)



HomeHknatypa (wunpp) KOK

T

KpeaTUHPOCPOKMHaza
KD2.7.3.2

KOMUCCHA / b \
No EPMEHTaM MNOPAOKOBLIA HOMED B CMNUCKE

Knacc noanogKnacc

[TpaHcpepassl) (pocpoTpaHcpepassl

C a3o0TCcoaepKauumM
SKUENTOpOM)

ATD + kpeaTuH AND + kpeaTUHpOCHAT

nNoaKNacc
(pocpoTpaHcpepassl)



N30dpepMeHTh!

= M30depMeHTbl —rpynna poacTBeHHbIX L,
KaTa/M3np. O4HY U TY Xe peakLuumto, HO
OT/INYHBIX MO (U3-XMM CBONCTBAM:

- YETBEPTUYHOU CTPYKTYPOU

- 3apsigom (3D noaABMIKHOCTbIO)

- YyBCTBUTE/ILHOCTb K t°, pH, uHrmbmutopam
- CKOpPOCTbHO, HarpaB/EHNEM PeaKLunn n ap

s MN3BecTHO 60nee 100 n3odepmeHTOoB, nMes
PA3/INYHYIO TKAHEBYIO JTOKAN3aLU0, OHU
NCMONb3YIOTCA B SH3MMOANArHOCTUKE



NMpouncxoxaeHme M3opepMeHTOB
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Ponb n3opepMeHTOoB

= [1NS KaXKA0W TKaHM XapaKTepeH cBou Habop
n3ohepmMeHToB, obecneuymBaloWnm cneumbuky,
rMOKOCTb, PErYNUPYEMOCTb U aAlaNTUBHOCTb ee
MeTabonnama B YC/IOBUSX BHELLHUX U BHYTPEHHUX
BO3ENCTBUM

= B 3aBMcMMOCTM OT Bo3pacTa, nona, pusnyeckoro
COCTOSIHUS U Ap. B OPraHn3Me yYCTaHaBIMBAETCA TO WK
MHOE COOTHOLLEHME M30MEPMEHTOB, onpeaensoLlee
YPOBEHb €ro MeETabo/IMUYECKON aKTUBHOCTY

= [Ipy natonornn (onyxonu, TpaBMbl, BOCMaseHue u ap.)
B TKaHAX HabnioaaeTcs «n30pepMEHTHbIM CABUM



MeTabonn3M dhbepMeHTOB

s CxopeH ¢ TakoBbIM Ans 6enkos

= [1Ipy rmbenn KneTok t nonaaatoT B KPOBb,
— MHAKTUBAUUSA — KneTku P2C

(npoTteonn3) — TypHosep AK

= Manas yactb £ 3KCKpETUPYIOTCA C MOYOMU,
XXENYbIO N KaNoM



[lonndepMeHTHble KOMMIEKChbl U
MeTabOoI0oHb!

» MonundepmMmeHTHbIE KOMIMJIEKCHI -

CTPYKTYPHO-(PYHKLMOHaNbHbIE 6M0KKU, KaTann3upytoLme
KtoueBble ctagum Metabonusma (lMupyeat A6N)

[lnpyBaT -------- > Auetun KoA
komrnekc (E. coli) cocrout nz 60 nomnerngos (Me = 5,3 - 10° )

s MeTaboNoH - o6beanHeHre HeckonbKnx hepMeHTOB ¥
noM@epMeHTHbIX KoMmrekcos Metabonunyeckoro nytn (UTK,
FTMKONU3 1 Ap.), NOBbILWAOLWNX CKOPOCTb N 3PEPEKTUBHOCTb
MeTabonmama



I3MeHeHne akTUBHOCTU (PEpMEHTOB B
OHTOIreHe3e

= B npouecce oHTOreHe3sa pa3BoOpavMBaETCA reHeTn4yeckas
nporpamMMa, KoTopaa COnpoBOXAAETCA N3MEHEHUEM
aKTUBHOCTU MHOIMMX pepMeHTOB (BHYTPUYTPOOHbIN NEpUos
— aKTUBHOCTb (bepmeHTOB HI, a3pobHoro obmMeHa,
rugponas XXKT min, nocne poxxageHus ux akTMBHOCTb
pPE3KO BO3pacTaerT )



OCHOBHble HanpaBAeHUs MeaANLIMHCKOM
SH3UMOJIOI UK

IH3UMOMATUN — NaToI0rMYECKUE COCTOSHMS,
06y C/10B/IEHHbIE HAPYLLUEHNEM aKTUBHOCTN (DEPMEHTOB

IH3UMOANArHOCTUKA — AmarHocTvka 3abo1eBaHui nyTem

OrNpeAEesIEHNS aKTUBHOCTH (DEPMEHTOB B TKaHSX, GUOJI.
XXUAKOCTAX U Ap. 06bEeKTax

DH3UMOTEpPanus — npuMeHeHne (pepMEHTOB B KAYECTBE
JIEKapCTB

[lpMeHeHne PepMEeHTOB B s1abopaTopHOV MPaKTUKe



DH3NMOMNATUN

= lepBUYHbIE NN HacNeACTBEeHHbIe CBA3aHbI C
HapyLUEHNEM 3KCNPeCccun reHeTnyeckomn nHdopmMaumm,
npoueccuHra unun gonanHra gepmeHToB. Bo3MOXHO
TaKXKe HapylleHne COOTHOLWEHUSI eCTEeCTBEHHbIX

aKTUBATOPOB N MHIIMBUTOPOB (PEPMEHTOB.

= BTOpMYHbIE Unn npuobpeTeHHbie M.6.

- a/IMMEHTapHbIMM (AedPULUNT MUKPOHYTPUEHTOB —
BUTAMWHOB, MUKPO3/1IEMEHTOB, HeHachblLLeHHbIX XKK)

- TOKCHn4yecKkne oTpaB/ieHnsA, NHTOKCNKaunu



MexaHu3M pa3BUTUA MeTabonmyeckmnx
HapyLLEHUW MPU SH3NMONATUAX

= [lpn 6noke cdepmeHTa MeTtabonunueckon uenu, [P] paet, a [S]
BO3pacTaeT, 4TO BeAeT K aKTUBauMM anbTepHATUBHbIX
MUHOPHbIX MeTabonnyeckmnx nytem n ob6pasoBaHMo HEODbIYHBIX
MeTabonnToB, KOHKYPEHTHO WHIMOUPYIOLNX eCTEeCTBEHHbIE
MeTabonmyeckmne nyTu.
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JH3MMOAMArHOCTUKA

[narHoctuka 3abonesaHnn NyTem onpeaeneHuns B uon.
XNAOKOCTAX U TKAHSAX aKTUBHOCTU (DEPMEHTOB, KOTOpbIE

OenaTcs Ha:

KneToyHblie

CekpeTtopHsble (remocta3s, Jill-nmnasa, ...)
JKCKpeTopHble (pepm. XKKT)

TUnbl aKTUBHOCTU (PEPMEHTOB B KPOBMU:
[unepgepmeHTEMUS
[unogpepmeHTEMMNS

JncchepmeHTEMMNST 06bIYHO NPy BAIOTEKYLLMX XPOH.
rpoLeccax — asIkoro/ibHbIv LUMpPpPO3 NeYeHU



o U AW

3a4a4yn SH3UMOANArHOCTUKNA

PaHHss9 Ds-ka (aktmBHocTe AJIT u ACT nipm renatute
BO3pacTa€eT ropaszo paHblLUE, YEM MOSIB/ISIETCS

XKENTyXa)

AundpepeHumanbHasa Ds-ka (creHokapans v VIM)
OueHka AMHaMUKK 3aboneBaHus

OueHKa 3pPeKTUBHOCTU SieHeHus

OueHKa 3P HEKTUBHOCTU BbI3AOPOBEHMS
OueHKka nporHo3a 3abosieBaHus



MexaHn3Mbl (hepMeHTEMUN W
(bepMeHTypuit

I'lo=srure ¥reast Hexpos
Fore rowrasy mposnudepaipost PporyoAeMocCTS M ICHEHC
MIOM FU0 B BIIES HHEe CHICTeSa nyeaGpare g
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PEPMEHTbI 3H3UMOANArHOCTUKN 3abos1ieBaHUN

s AMMUNAa3a C/oHHbIE XXENE3bI, MOAXKEYA0YHAS

)Kenesa, SMYHNKY 3abosieBaHUs MOAXKEYJ0HHOM
)Kese3bl

= Kncnas ¢poccdarasa lMpocrarta, sputpoumnTsbl Pak
npocTaThl

= LLlenoyHana pocdaTasa lNeueHb, KOCTb,
cnnsmnctas 060/104Ka KMLWEYHUKA, MNaLeHTa, NOYKHY
bornie3Hn KocTHOoU TKaHW, 60J1Ie3HN rNevYeHU

s AJIT T[eueHb, ckeneTHas MblwLua, cepaue enatutbl

m ACT TleueHb, ckeneTHas MbilUa, cepaue, MoykHy,

3pUTPOLUMTbl MHGapKT Mmokapaa, enatutsi,
OJ1E3HWN MbILLIL|

s XONIMH3CTepa3a [leyeHb OTpasiieHme

¢docopopraHn4ecKkuMu MHCEKTUUMAaMU, 60s1€3HN
reqyeHu



DepMeHTbI 3H3MMoANArHOCTUKU
3aboneBaHun (npos)
s KOK CkenetHag v rnagkas Mbilubl, MO3T,
cepaue, UHpapkT muokapaa, 60/1€3HN MbILLIL|

s I'TTI Neyenb, noukn lenatobunmnapHsie
60/1e€3HM, a/IKOro/in3mM

s JIAI Cepaue, neyeHb, ckeneTHas MblLLILA,
3pUTPOLNTLI, TPOMOOUNTBI, TMMMPOY3/bl
NHdapKT Mmnokapaa, remonmns, enatutel

= 5 ' HYyKNneo3unpaasa. renarobunnapHbivi TPakT
['enaTobunnapHeie 60/1€3HU

s TpUNCcuH (oreH) flaHkpeac 3abosieBaHUsA
MOMKENYIOHHOU XKESE3bI



I3MeHeHne aKTUBHOCTW
(epMeHTOoB B Kposu npun M
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JH3UMoTEepanud

[IpuMeHeHne hepMeHTOB € neyedbHoN Lienblo:
3amectutenbHasa Tepanusa bonesHen XKT (dectan, Me3uM u T.
a.)

B KOMMNekcHou TepanuuM B BUAE,  OPOLIEHUM, MPOMbIBAHUM

ON1S CAHaLUWKM THOWHbLIX paH, nosocten (npoTteasbl, HYKeasbl U
ap. rmaponasbl)

[na Tpombonuanca (ctpentonunasa, CTpenToaeKasa,
YPOKMHA3a)
[nsa neyeHns nenko3oB (acnaparmHasa)

[na paccacbiBaHWs KOHTPAKTYp 1 pybLoB noce 0Xoros u
onepaumn (rmanypoHmaasa - nnaasa)

[na neyeHns BUPYCHbIX KOHBIOHKTUBUTOB U KepaTutoB (PHK-
asa n [JHK-aza)

X



MIMMOOMNM30BaHHbIE PEPMEHTBI 1 JINMOCOMBI

= B 6rnotexHonornu ans nosbiweHns 3PPEKTUBHOCTH
nencTems MGepMeHToB UX MMMOBUNN3YIOT Ha TBEpAOU
NOBEPXHOCTU WM NYyTEM BHYTPUMOSEKYISIPHBIX CLLUMBOK

= [1na «aapecHomn» AOCTaBKM NEKAPCTBA K MOPAXXEHHOMY
OpraHy MCMNosb3yHoT:

1. JIMMOCOMbI 3arpy>XeHHbIE JIEKAPCTBOM Ha UX
MOBEPXHOCTU pacriosioxxeHbl AT, crieynduyeckm
«aTakyroLmne» orpeaeseHHbIe K/1ETKU U TKaH!

2. BupycHble BeKTOpPbI (HEBUPY/IEHTHbIE (POPMbI BUPYCOB),
crieyngunyeckn TPoriHble K OTAE/IbHbIM K/1ETKaM U
TKAHSIM



[IpuMeHeHne hpepMeHTOoB B SlabopaTopHOU
NpaKTUKe

= Bbicokas cneyndunyHOCTb (PepMEHTOB MO3BOJISIET UCMOSIb30BaTb
X KakK XMM. peareHTbl (TOYHOe onpeaeneHue B TKaHsax n uorn.
XXNOKOCTSX KOHL,. MHOKO3bl, /laKTaTa, MOYEBUHbLI U Ap
MeTabonnToB).

= [1Na 3TOro co3aatoT conpsi>XeHHble peakLUmMn U3 HECKOSTbKNX
(pepMeHTOoB

1 2
rnoko3a --> g —---> 6 ® rnoKoHaT

1. rekcokmnHaza, 2. NADP- 3aBucumasi e Al

N3mepss konndvectso obpasosaHHOro NADPH MOXXHO cyanT o
KOHL|. IMHOKO3bI.



[IpMeHeHne (epMeHTOB B MPOU3BOACTBE
ObITy " ....

s brnotexHonorna npom3BoacTBa J1IEKAPCTB,
npenapaToB BbICOKOW CTEMEHU YUCTOThI

= [TnweBble TexHoMormm B xneboneyeHnu,
NnMBOBapeHun, nNpom3sBoacTBa Tabaka u T.A.

» KO)XeBeHHOM Npon3BOACTBE
s CTupanbHblie NOpPOoLLKK
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