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PO31JI 1. HOKA3HUKU OKCUIATHUBHOI'O CTPECY

JlaGopaTopHne 3anaTTsa Nel
Bu3zHayeHHs iIHTEHCUBHOCTI MEPOKCUIHOI0 OKMCHEHHS JiMiIiB

B pe3ynbrari OKMCHEHHS HEHACHUYEHUX JKUPHUX KHCIOT AaKTUBHUMH (OpMamMu KHCHIO
(ADK) yTBOpPIOIOTHCS JIMIAHI paJUKaId Ta IHIIIIOETHCS JIAHIIOTOBUN MPOIEC MEPOKCHIHOTO
okucHenHs mimiaiB (I1OJI). OcuoBuumu Hachiakamu [1OJI € mopymenHs rigpodoOHOCTI Ta
MPOHUKHOCTI JIIMIJHOrO Oimapy, a TakoXX BTOPUHHI TMOLIKOJKEHHS MeMOpaHHMX OLIKIB.
KinneBumu npoaykramu [1OJI € nimuit psn cnoiiyk cepell sSIKUX CIMPTH, KETOHH, ajbAETiaH 1
muanbaeriau. Jleski 3 Hux, Hanpukias 4-riIpoKcu-2-HOHEHal 1 ManoHoBui quansaerin (MIA), €
HUTOTOKCUYHUMH, OCKIIBKA MOXYTh MOAM(IKYBATH CTPYKTYpY OUIKIB Ta HYKJIETHOBUX KHCIIOT.
[arencuBHicTh [1OJ] MOXHA OIIHUTH HEMPSMUM METOJOM 3a BHU3HAYEHUM KIJIBKICTI YTBOPEHHUX
KiHIeBUX  anpferigaux npoayktiB  I[1OJI, 3o0kpema wmamoHoBoro  mianmpnerimy. [ms
6e3nocepeauboro Bu3zHaueHHs BMicTy I[IOJI BHUKOPUCTOBYIOTH METOA, SIKMM Oa3zyeThcsl Ha
OKMCIIEHHI OpTaHiYHUMH TiJpOIEPOKCHIAMHU Y KHCIOMY cepenoBumii Fe?* mo Fe®*,

1) BuzHauenHnsi BMicTy TEK-akTHBHMX IPOIYKTIB

Ipunyun memooy
JlaHuii METOJ OIIHKKM TIEPOKCHIHOTO OKUCHEHHS IPYHTYEThCS Ha YTBOPEHHI 3a0apBJICHHX
CIIOJIYK IIUX TMPOAYKTIB 3 Ti00apOiTypoBoro kuciororw (TBK) mpu xum’stinni (Tak 3BaHi THK-
aktuBHI npoAykTu — TBKAII), BMICT SIKUX BH3HAYa€ThCA CHEKTPOPOTOMETPUYHO TPHU JTOBKHUHI
XBUII1 535 HM.

I i I
C | | C C 'li‘:
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2-riobapbiTyposa 2-riobapbiTyposa 3abapBreHNit TPUMETHHOBUH KOMILIEKC

KHCJIO0Ta KHCI0Ta

Jlns 3amoOiraHHsS PO3BUTKY OKHCHHMX TMPOIECIB MiJ dYac I€l TPOLEIypH JOTAETHCS
aHTUOKCHJIAHT OyTmiiboBaHu# Tiapokcutonyod (BI'T). i miaBuieHHs crenudiqHOCTI METOLY
micist kun’ sTiHas TBKAIT excrparyroTs OyTaHoIoM.

PeakTuBu:

- 10 % tpuxnopourona kuciorta (TXO);

- 0,1 % cnuproBuit pozuun bI'T;

- TBbK-peaxTus (0,65 % TBK B 20 % TXO, sixa mictuts 0,01 % BI'T).

Xio pobomu
1. HaBaxxky TKaHWHHU, POCIMHH a00 3aMOpOXKEHUX MyX posromoreHizyBatu y 10% TXO, sxa
Mmictuth 0,01 % BI'T. BupoineHi kiiTHHE qpiXKIB ocanuTh (cTarionapHa ¢aza pocty, 00’eM
kyneTypr — 80 M1, OD600=1,800-1,900), mpomutu 50 MM xkamniii-pocharaum Oydepom (pH
7,0), pecycientyBatu B 2 Mt 10% TXO, sika mictuts 0,01 % BI'T, moginutu Ha nBi nmpobipku
Eppendorf mo 1 mi cycnensii. Jlonatu 10 xoxxHoro emneHaopdy mo 0,5 M CKISHUX KYJIbOK
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(miametp — 500-600 mxim), 3pyiHYBaTH Ha BOPTEKC-MIKCEpi MUISAXOM BiOparlii 31 CKISHUMHA
KyJIbKaMU IPOTAroM 7 XB 0€3 0XOJI0KEHHS.

OTtpumani romorenatu uenrpudyrysaru (10 xB, 7000 06/x8, 4 °C). CynepHaTanTu BiiOpatu
Y 4HCTI NPOOIPKH.

o 1 ma orpumanoro cynepHatanty nonatu 1 mu TBK-peaktuBy. IlapanensHo ciij rotyBaTu
xoJocty po0y, sika Mictutb 1 mi1 10% TX0+0,01% BI'T 3amicte cynepHatanty. ¥ po0oTi 3
MyXamH, SKIi MarOThb IITMEHTOBaHI O4Yi, Ta POCIMHAMU TOTYIOTh II€ OAHY JOJAaTKOBY
(koHTpONBHY) TIPOOY, 110 MicTUTh 1 M cynepHaranty 1 1 mu 20 % TXO+0,01 % BI'T.
[Ipo6u xkum’sTuTH Ha BoAsHIN 6aHl poTsroM 30 XB.

Ox0701UTH IPOOH 10 KIMHATHOI TEMIIEpaTypHu.

[Tepenectu BmicT ipo0 y npodipku Eppendorf Ha 2 M Ta 10BeCTH AUCTHUIILOBAHOKO BOJIOKO 10
MITKH 2 MJIL.

Hentpudyryemo 5 xB mpu 7000 06/xB.

CymnepHaTaHT OOEpEeXHO TMEpeTUBAEMO B TIAMUCAHI MPOOIPKH, HEPO3IUYMHEHI YACTKU
BIIKMIAEMO.

Jlnst miaBumieHHs cnenu@iqHocTi MeToay MokHa mpoBecTu exctpakiito TBKAII 6yranomaom.
JI71s1 bOTO 710 OTPUMAHOTO CymnepHaTaHTy (2 mut) moaatu 2 mia OyTtaHosy. CyMill IHTEHCHUBHO
nepemimatu Ta ueHtpudyrysatu 5 xB npu 7000 06/xB. ByTaHonpHul 1map o00epexHO
B1/11I0paTH y YKCTI MPOOIPKH.

10. BusHauut ONTHYHY TyCTHHY MpoO mpu A=532 HM, B cyxiil uuctiii ktoBeti. [lpunan

OOHYJIUTH 1O MOBITPl. M1k pi3HUMH TPoOAMU TPOMHUBATH BOJIOIO.

11. Bmict TBKAII Busnauutu 3a Gopmysioro:

- U1l TKAHUH TBapHH 1 MyX:

(ODn-0ODx)xV,_ xP
TBKAIT = P x1000;

8532 x chn

- IS IP1KJKIB!

(ODx - ODx)x V, x1000
TBKAIT = P x1000;
€cq, X PI

- UL POCJIMH ONITHYHY TYCTHUHY P00 BU3HAYAIOTH MPH JTOBXKHUHAX XBWIb 532 (TOTTMHAHHS
koMmiuiekcy TBK-MJIA), 600 (mompaBka Ha HecnerudiuHe normHanns), 440 HM (monmpaBka Ha
norimHaHHs Komiuiekcy TBK-Byrinesoan):

1. A= (ODs3;11p4) -(ODggo+1BA) - (ODs35.154 - ODgoo-TA)
2. B = (ODy4p+ 1A~ ODggo+1BA)*0.0571

3. TBARS (nmol*gww™!) = (A-B)xVxPx1000
€53,XVsup

TBKAII — Bmict TBKAII, HMOIB/T cHpoi Macu (IUIsl TKAHUH TBAPHH 1 POCIIWH), HMOJIB/MT O1JIKa,;
OD, — onTrYHE MOTJIMHAHHS JOCIIIIHOT TPOOH;

ODx — onTUYHE NOTIMHAHHS XO0JIOCTOI MPOOH;

Vip — 00’ eM ipoOH, MIT;

P — po3Benenns;

£532 — KoeimienT monsproi excruritii TBK2-MJIA amnyxkry, 157000 Mtem?;

Veyn — 00’€M CyTliepHaTaHTy, MII;



Pr — xoHIeHTparist OiJika y cynepHaTaHaTi, Mr/ ML

VY pocninax 3 MyxamMu Tpwiag OOHYJIUTH MO XOJOCTiH mpoOi, a y oOuucieHHsx sk ODyx —
MpUIIMaTH 3HAaYE€HHSI KOHTPOJIBHOT IPOOH.

2) BusHaYeHHsI BMICTY IePOKCHIIB JinixiB

Tpunyun memooy

MeTton BU3HauUeHHs BMicTy nepokcuaiB miniaiB 3 Fe(Il)/kcunenonom opankeBuM 0azyeThcs

Ha Tomy, o Fe (II) oxkucntoerses nepokcunamu miniaiB go Fe(Il).
Fe?* + R-OOH — Fe®" + R-O°* + OH~

Fe(Ill) B xommjekci 3 KCHJIEHOJOM OpAaHXEBUM MpH KUCIMX 3HaueHHAX pH mnornmunHae
CBITJIO 3 MAKCUMYMOM B 00sacti 580 HM.

[Npponepokcua KyMeHy TakoX 3aTHUNA OKHUCIIIOBATH 3a1130 B KHCIOMY cepefoBHILI. Ko
BIH JIOIA€THCA Y BIIOMHX KOHLEHTpAIsIX, HOr0 MOKHA BUKOPUCTATH SIK BHYTpIIIHINA cTangapt. B
JAHOMY METOJIl BMICT MEpPOKCUJIB JIMiJIB PO3PaxOBYIOTh B E€KBIBAJEHTaX TiAPONEPOKCUTY
KyMEHY.

PeakTuBu:

- 96% eTaHoII;

- 4 MM KCHJIEHOJI OpaH)XeBUM (CBIXOIIPUTOTOBIICHUN);

- 1 M H2SOyq;

- 1 MM FeS0O4-7H20 (cBi>kompuUroTOBICHU);

- 1 MM rigponepokcu KyMeHy (CBIXKOIPUTOTOBIICHHH ).

Xio pobomu
1. Tkanuny posromoreHizyBatu y 96% eranoni (0°C) y cmiBBigHOUmEHH] 1:5 (MI TKAHUHU:MKI
ciupty). [lomepennbo 3BaXkeH1 1 3aMOPOKEHI MYXH TOMOTEHI3yBaTH y ciBBigHOIIEHHI 1:20
(Mr MyX:MKJ crmHpTy). BupoleHi KIITHHH APDKIDKIB ocamuTd, nmpoMutu 50 MM Kamiii-
dbochataum Oydepom (pH 7,0), pecycnenmyBatu B oxoyiomkeHoMy  96% eraHom y
cuiBBigHOmeHH] 1:4 1 3pyilHyBaTH Ha BOPTEKC-MIKCEpl HUIAXOM BiOparlii 31 CKISHUMH
KyJbKaMu TIpoTaroM 15 xB (modeproBo - 1 XB pyliHyBaHHS 1 1 XB 0XOJIOPKEHHS B JIBO/I1).
LenTpudyrysatu B 3akputux mnpodipkax Eppendorf 15 xs, 3000 g 4°C.
CymnepHaHT akypatHO BimiOpatu B uncti npobipku Eppendorf. Buctasutu Ha minx (0°C).
4. VY igeanpHO YKCTI MPOOIPKHU MOCITIIOBHO JIOIATH:

wn

KommnonenT Buxigna | Kinnesa | PuOm Myxu HApixnxi | Pocamun
KOHIL KOHIIL.

KcnaenosgoBnii 4 MM 0,1 MM 37,5 Mkn 37,5 Mmkn 37,5 MK 37,5 MK

OpAaH:KeBU

H>S0q4 1M 25 MM 37,5 MK 37,5 MK 37,5 MK 37,5 MK

FeSO4-7H20 1 MM 0,25 MM | 380 Mk 380 MKk 380 MKkxa 380 MK

CyIIepHATAHT - - 20 MK 40 Mk & 100 mxn 20 MK

50 mxa 9




H.O - - 513 mxir*2 | 502,5 mxn*2 & | 473 mxa*2 | 513 mxa*2
498, 5MKn*2 Q

Bci nmpobu rotryBatu y nBox moBTOopax. OJHOYACHO 3 JAOCHIIHMMU NMPOOaAMU TOTYBaTH
X0J0cTy pody (67aHK), sIKa MICTUTh aHAJIOTTYHUNA 00’ €M CIHUPTY 3aMICTh CylIEpHATAHTY.

5. IaxyOarmis 60 xB mpu kKiMHaTHiN Temmeparypi. [IpoOipku HaKpUTH YKUCTHUM TarepoM, IIo00
YHUKHYTH NOTPAIUIIHHS Opyay.

6. BusHauntu onTtmuny ryctuny mnpoO mpum A=580 mm. [IpoOm akypaTHO 37muBaTé Hazag y
MpOOIpKH, MOBHICTIO KIJIBKICHO NIEpeHocss4H iX BMICT. KioBeTy mopasy npoMuBaTH.

/. IBunko mo 1,5 mu mpobu momatu 7,4 mMxi 1 MM  rimponepokcuay KyMeHY JjIsi TIOBHOTO

okucnenns Fe?* no Fe*. V Gnanku po34uH rigponepokcumy KyMeHy HE 10JaBaTH!

[akyOarisa 60 xB npu KiMHaTHIA Temneparypi. [[poOipku HAKPUTH YHUCTUM TATIEPOM.

9. BuszHauuTH onTuyHy ryctuny npo6 npu A=580 M. KroBety 1opasy npoMuBaru.

10.Bmict mepokcunmiB JimigiB (B eKBiBaJGHTaX TiJIPONCPOKCUIY KyMEHY) OOYHMCIHTH 3a
(dopmyIioro (111 TKAHWH TBAPHH 1 POCITHH):

oo

[CHPeq], nmol Dfinal e 1500
gww  AD Vsuper

Dfinai=Duposu — Dénanxy, gepe3 60 xB iHKyOarii;

Diymeny= D'nposu = D'6rancy, yepe3 60 XB iHKyOalii 3 KyMEHOM;

AD= DKyMeHy - Dfinal;

4 HMOJIb — KIHIIEBA KOHIICHTPAIISl KYMEHY;

Vsuper — KUTBKICTb CyTI€pHATaHTY B MPoO01, MKJI;

1500 — 06’em mipoOu, MKIT;

6 — po3BemeHHs, BUKOpUCTAHE ISl TPHUTOTYBaHHS TOMOTEHATIB TKAaHWUH. Y BHUIAJAKY
EKCIIEPUMEHTIB 3 MyXaMHt y (hOopMyJly 3aMiCTh PO3BEJCHHS 6 CIIiI BHECTH po3BeacHHS — 21.

JlaGopaTtopHe 3aHaTTH Ne2
BusHayeHHs BMiCTy KapOOHIJIbHUX Ipyn OJIKIB

Haiimomupenimumu kmiTHHHUMA MimeHsMu Ui ADK e Oinkn. Pizai A®K 1 ix moxigHi
CIPUYHMHIOIOTHh CHEeNHM(IUuHI THIN TIOMIKOHKCHbh OKPEMHX AaMIiHOKHCIOT Y IOJIMEHTHIHOMY
naHIo31i. Ha#binbm  po3MOBCIOKEHOI OKHCHOIO —Moau(ikaiiero OUIKIB €  yTBOPEHHS
JOJIATKOBUX KapOOHITBHUX TPYI. APriHiH, MPOJIH, JII3UH Ta TPEOHIH, SKI MICTATHCSA y OIYHHX
naHmorax OiunkiB, mig giero ADK MOXyTh OKHCITIOBATHCS 3 YTBOPEHHSM JOJATKOBUX
QNBJICTIIHUX YU KeTOHHUX Tpyn. OKpiM TOro, kapOOHUIbHI TPyHH y OUIKaX YTBOPIOIOTHCS MpHU
B3a€MOJII1 3aJMIIKIB UCTEIHY, TICTUANHY Ta JII3UHY 3 MPOJYKTaMU MEPOKCUIHOTO OKUCICHHS
JmiaiB a00 BITHOBHMMH BYTJICBOJAMH YH TIPOJYKTaMHM iX OKHWCIICHHS. BBakaeThCs, IO
YTBOPEHHS JI0JIaTKOBUX KapOOHIUIBHUX TPyM y OLIKaxX € HE3BOPOTHIM MPOIECOM, IO MPU3BOAUTH
710 1HaKTHUBAIlli O1IKIB, BTpATH HUMH (YHKIIIH Ta 30UIbIIIYyE YyTIUBICTH OUTKIB IO MPOTEOTITHYHOT
aTaKu.

Ipunyun memooy
KinpkicHe BH3HaueHHS KapOOHUIBHUX TPyl OUIKIB I'PYHTYyeThCsS Ha ixHill peakmii 3 2,4-
auniTpodeninrigpasuaom (JJHOT). IIpu 1poMy yTBOPIOIOTHCS AMHITPOGEHUITIAPA30HH, BMICT
SKHX BU3HAYAETHCS CIEKTPOPOTOMETPUIHO MPH TOBXKUHI XBHIIL 370 HM.



OzN 05N
i i
(|:={6\ + HIN—HN NQy =————3 C=N—HN NOj + HpO
R R

MPOJIYKT, YTBOPEHMIA
IpM OKMUCHIM

- A 2,4 -nuHiTpodeHiariyipasua
moucikarii 6inka s pod Ap

2,4-nuHITpOodeHLITipa3oH

PeakTusmu:

- cepenoBuine romorexizaii (50 MM kaniii-pocarauii 6ydep, pH 7,0; 0,5 MM EJITA);
- 40 % tpuxnopounroa kuciorta (TXO);

- 2M HCI;

- 10 MM JH®T B 2M HCI;

- Eranon-erunanerar (E-EA) a6o eranon-6ytunanerar (E-bA) (cymim 1:1);

- 6 M po3uuH ryaniaua-HCI.

Xio pobomu

1. TkaHMHU pPO3rOMOTrEHI3yBaTH y CEpelOBHUIII TOMOreHi3alii y criBBigHomeHHl 1:10 (mr
TKaHUHU : MKJI CepeJOBHIIa TOMOTeHi3allii). BUupolieHi KIiTHHN APDKIKIB OCATUTH, IPOMUTH
50 MM kamiii-pocaraum Oydepom (pH 7,0), pecycnientyBaTu B cepeIOBHINI TOMOTEHI3aIlil 1
3pyHHYBaTH Ha BOPTEKC-MIKCEPl MUIIXOM BiOpallii 31 CKISHUMH KyJIbKaMH MpoTsIroM 15 XxB
(moueproBo - 1 XB pyliHyBaHHs 1 1 XB OXOJOKEHHS B JIbO/I1).

2. T'omorenaru Bignentpudyrysatu, 13 000 06/xB, 15 xB, 4°C.

3. Bimibpatu koxxHOro cymepHaranty y 2 mpoOGipku Eppendorf: xontponsHy i gociiaHy Ta
noxatu 40% TXO (i ocakeHHs BCiX OLIKIB) 32 HACTYITHOIO CXEMOIO:

006’exT HApiacmxi Pubu Myxu Pocaunn
npooda KOHTPOJb |JOCTI [KOHTPOJIb |TOCIi |[KOHTPOJb |AOCHIA [KOHTPOJIb |[TOCHiA
V cynepuar. MK [300 300 250 250 200 200 400 400
V1x0, MKJI 300 300 250 250 200 200 400 400

KinneBa konnentpartis TXO aj1s MOBHOTO OcapKeHHS OUIKIB MOBUHHA CTaHOBHTH 20%.

6. BimokpemuTu ocapkeni Ou1ku neHTpudyryBanusam (5 xs, 5000 06/xs, 21 °C).
7.CymiepHaTaHT 3JIUTH, CTPYIIYIOUN 3aJUIIKU Ha (UIbTPYBaIbHUN Mmartip.
8. Ocanu 3anuTH:

O0’ekT Jpiamaxi Puon Myxu Pociunu

npooda KOHTPOJIb | JOCHIJ | KOHTPOJb | AOCHIJ | KOHTPOJIb | JOCTIA | KOHTPOJIb | JOCTIX
Vioum - 600 - 500 - 400 - 800
JTHOT, MKJI

Vam  Hcl, 600 - 500 - 400 - 800 -
MKJI

binkoBuii ocag akypaTHO 31IIKpeOTH 31 CTIHOK 1 pO30MTH CKISHUMH MaTUYKaMU, OKPEMUMU

IUIS  JTOCIIIHHX

(GUIBTpYBATEHUM MAIEPOM.

1 KOHTPOJBHHX TPOO,

HAIUYKKd TIOCTIHHO TPOMHUBATH 1

BUTHUPATU




9. TakyOyBatu mpobu paszom 3 pozunHoM JIH®I' wn HCI Bmpomomx 1 rom juis 3B’ sS3yBaHHS
OapBHHKA 3 KapOOHIIbHUMU I'pyHamMH OLIKIB.

10. Hentpudysaty, 5 xB 7000 06/xB.

11. CynepHaTaHTH aKypaTHO 3JIUTH, CTEXKA4H, 1100 HE BTPATUTH OLIOK.

12. Ocamn nBivi mpomutu 1000 mxn cymimi E-EA (uu E-BA). st isoro micnst monaBanss E-EA
OUIOK aKypaTHO 3IMKPeOTH 31 CTIHOK CKISTHUMHU Tanndkamu i neaTpudyrysatu (10 xs, 7000
00/x8, 21 °C).

13. [llopa3y cynepHaTaHTH aKypaTHO 3]IMBATH, CTEXa4dH, 00 HE BTPATUTH OLIIOK.

14. Ocamm 3amutu 1,3 mu (2%X650 mxim) 6 M posunny ryanimua-HCI, mis po3unHeHHs OLIKIB.
3akpurti npoOipku Eppendorf kisibka pa3 nepeBepHyTH (IJ1 Kpaloro po34MHEHHs 0CaIiB).

15. Taxy6yBatu 0,5 ro Asis po3YMHEHHS OCa/IiB.

16. Lentpudyrysaru 12-15 xB, 8000 06/XB A5 BIAAUIEHHS HEPO3UUHEHUX YaCTOUOK.

17. CynepHaTaHTH 00€peKHO MEPETUTH B MONEPEIHBO MiANKUCaHI MPOOIPKU, HEPO3ZUNHEHI YaCTKU
0caJly BUKUHYTH.

18. BusnHauuTtu ONTHYHY T'YCTUHY JOCHIJHUX NPOoO BIAHOCHO KOHTPOJBHUX mpu A=370HM, B
CyXii 4uCTIM cKJIgHIN KroBeTi. CoYaTKy BU3HAUUTU ONTUYHY T'YyCTHMHY KOHTPOJBHUX MPOO, a
MICAS HUX — ONTHUYHY TYCTHHY AOCHIAHMX Mpo0. MK pi3HHUMHU NpoOaMH KIOBETY HeE
MIPOMHUBATH BOJIOI0, OCKUIBKH PO3YMH T'YaHIAMHY OMAJIECIII0€ IPH J10IaBaHH1 BOJIH.

19. V koHTposbHHX TMpo0ax BHU3HAYUTH KOHIIEHTpAIlI0 3araJbHOro OllKa (32 METOI0M
Bbpendopra).

20. O6uyucnuTH BMICT KapOOHUIBHUX TPy OUIKIB y IEpepaxyHKy Ha MT OijiKa:

(OD in ODK H 1,) X V
KB — aocmina .0 TPOJT p ><1000 ﬂe,
x [61m0K]

8370

Kb — BMicT KapOOHITEHHUX TPYII O1IKIB, HMOJIB/MT O1J1Ka;

OD ocnin — ONTHYHE TIOTJIMHAHHSI TOCIITHOT Tpo0u;

ODxorrpons — ONITUYHE MOTIIMHAHHS KOHTPOJIBHOI TPOOH;

V1p — 00’ €M TYaHIIMHOBOI MPOOH, MIT;

€ — Koe(iLieHT MOJIAPHOI EKCTUHIT MHITpo(eHiripasonis, 22000 Mtem™;
[61710K] — KOHIIEHTpaIlis OlIKa B TyaHiTUHOBIN MpoO1 (Mr/miT).

BusnavyenHsi BMicTy 3arajbHoro oisika meroaom bpendgopaa

Ipunyun memooy

Merton IpyHTY€EThCS Ha 3MaTHOCTI OiJika 3B’sA3yBaTHCh 3 OapBHUKOM Kymaci sickpaBo-CHHIM
G-250 i yTBOproBaTH 3a0apBlieHi y CUHIN KOMip crONyKH (Amax = 590 HM). KoHrenTpariito 6inka B
JOCTIKYBaHUX MPOoOaX PO3PaxoOBYIOThH 3a JOMOMOTOI0 KalmiOpyBaibHOTO rpadika, mody10BaHOTO
31 CTaHJAPTHUM PO3YUHOM OLITKA.
PeakTuBu:
- cTaHjgapTHUMA po3unH Oinka 0,05 mr/m,
- po3uuH Kymaci G-250 (0,005%, 0,05 mr/mit B 3% HCIO4).

Xio pobomu
1. IligroryBatu mTaTUB 3 MPoOipKaMu Ut TOOYI0BH KaniOpyBanbHOTO rpadika (7 mr) Ta mpod
(koKHa y 2-0X OBTOPAx).



2. Jlns moOynoBu kamiopyBaimbHOTO Tpadika y mpoOipKH MOCTIIOBHO JOJATH:

V H20 (mkur) 1000 | 980 |960 |920 |840 |760 |680

V po3uuny aapoyminy | O 20 40 80 160 | 240 | 320
0,05 mr/ma (MKJ1)

0 1 2 4 8 12 16

N anboyminy (MKr)

3. OmHOYACHO rOTYIOTH JTOCIIIXKYBaHI MPOOH.

Apiskaxi | Puoun | Myxu | Pociaunnu
V H20 (K1) 980 980 970 950
20 20 30 50

V cynepHaTaHTy (MKJI)

CynepHaTaHTH, SKi BUKOPHCTOBYBAJHCS Ul BU3HAYCHHS aKTUBHOCTI ()EPMEHTIB, MOMEPETHBO
po3BectH y 10 pasiB (10 Mxi mpobu +90 Mk cepenoBuina roMorenizaiiii). Koxny gocmipkyBany
npoOy roTyBaTu y ABOX MOBTOPAX (/B1 MPOOIpKK).

4. Jonatu 1o Beix npo6ipok mo 1 mi (1000 mxir) po3unny Kymaci G-250.

5. Inkyb6ariist mpo0O 3 6GapBHUKOM BIpooBk 10 XB npu KiMHaTHIN Temneparypi. Hac peectpyBatu
3 MOMEHTY J10/1aBaHHs 0apBHUKA B OCTaHHIO MPOOIpKy A0 Mpod A moOyI0BU KaniOpyBalbHOTO
rpadiky.

6. Busnauntu ontuyHy ryctuny mpod mpu A=595 um (ODsgs), 0OHYIMBIIN MpHUIag BiIHOCHO
nepiioi mpodu KamiopyBanbHOro rpadiky (sKka He MiCTUTH OLIKa).

7. OOYHCIUTH KOHIIGHTPAIIII0 3arajJlbHOro OUIKa y JOCHIKYBaHUX CyINepHaTaHTax 3a
hopmyoro:

OD,1p06u
C(mr/mu) = pod

’ chnepHaTaHT
ne, C — koHIeHTpaIris 0iaKa B JOCTIKyBaH1 Ipo01 (Mr/min);
ODposu — ONITHYHA TYCTHHA JOCIIKYBaHOT TpoOU (CepeHe 3HAYSHHS 3 IBOX MTOBTOPIB);
K — xoedimieHT kaniopyBaabHOTO rpadiky;
V — 00’eM 101aHOTO CYNIEpPHATAHTY, MKI.

JlabopaTopHe 3anaTTS Ne3
Tios10Bi aHTHOKCHUIAHTH

Tionu — e opraniyHi COMYKH, SIKI MICTSTh B CBOEMY CKJIafi cynbdriapuibHi rpynu. Cepen
JOCTYITHUX aHTHUOKCHJIAHTIB B OpraHi3Mi, TiOJM CKJIa/Jal0Th OCHOBHY YaCTUHY Ta BiJlITPalOTh
BOXKJIMBE 3HAYCHHS y 3aXUCTI BiJl BUIBHMX paJuKaiiB. 3arajbHi TiONH BKIIOUYAIOTH B celde
BHYTPIIIHbOKIIITUHHI Ta MO3aKIITHHHI Ti0JIU Yy (JOPMi OKHCIEHOTO Ta BiJHOBIIEHOTO TJIIOTATIOHY,
a TaKOX TI0JI-3B’s13aH1 OUIKH.

['moration — ue Tpunentuy (y-TAyTaMUTIUCTEIHUITTINUH). B kiiTuHi BiH 1i€ SK aHTH-
OKCHJIaHT, 37aTHHM Oe3nmocepennro 3HemkomkyBatu ADK. Jlo Toro *k, BiH € KocydcTpaTtoMm
KUTPKOX aHTHOKCHUAAHTHUX (EPMEHTIB, 30KpeMa TIIIOTAaTIOHNEPOKCHAA3H 1 TIIOTaTioH-S-
Tpanchepasu. CmiigHomenHs BigHoBieHoro (I'SH) i1 okucnenoro (I'SSI') rmiorationy e



MMOKa3HUKOM OKHCHO-BIJHOBHOTO cTtany KiaiTuHHU. CriiaHomeHHs I'SH/I'SSI" 3menmtyeTses npu
OKCHJIATUBHOMY CTpECI.

1) Bu3navyeHHs1 BMiCTY TiOJIOBHX rpyn
Ipunyun memooy

B ocHOBI MeTony BH3HAYEHHS BMICTY CYJIb(TIAPUIBHUX TPYIN JIEKHUTh peakiis TioJ-
IUCYIb(1THOTO OOMIHY:

COOH
COOH
3 NO2 s NO,
RS™+ —> RS—S NO, t
COOH
S NO, . :
2-HiTpo-5-TioOeH30aT
COOH

5,5’-auTiobic (2-HiTpOoOEeH30aT)

B xomi peakuii BUBUIBHIOETHCA aHIOH 2-HITpO-5-TioOeH3oiHo1 kuciotu (ATHB), sxuit
MOTJIMHAE CBITJIO 3 MakcumMymoMm mipu 412 HM. KoedirieHT MOmspHOI €KCTHHKINT 2-HITpO-5-
TioOeH3oary 3anexuTh Big pH. IlepeBaxHo peakiiiro mpoBoaaTh npu ayxHomy pH (8,0-9,0). B
mux yMmMoBax €412 = 14000 MT'cm'. [lanuii MeTom B [HMX YMOBaxX cHoeruiuHUNA 10
Cynp(riipuiabHuX Tpyn 1 ayxe 4dymiuBuil. ToMy BiH BHUKOPHCTOBYETBHCS [UIsl BHU3HAUEHHS
KUIBKOCT1  CyAb(PTiIpUIBbHUX TPyn y  HU3BKOMOJEKYJISPHUX TiojaX, HATUBHUX abo
JICHATYpOBAaHMUX O1KaX.

PeakTuBH

- cepenosuie romorenizaitii (50 MM kamiii-pocdaruuit 6ydep (pH=7,0), 0,5 MM EJITA);
- 30% Ttpuxiopourosa kuciota (TXO);

100 MM xkamniit-pocdatuuit 6ydep, pH=8,0;

100 MM tpuc-HCI, pH=9,0;

1 MM JITHB (po3uunstu 8100 MM kamiii-dpocharanomy Oydepi, pH=S8,0).

Xio pobomu
1. JocnimkyBaHi TKaHMHHA PO3rOMOreHI3yBaTH y oxonomkeHomy (4°C) cepemoBuIli
roMoreHizarii y cmBBigHomeHHi 1:10 (Mr TKaHMHH : MKJI CEpeOBHINA TOMOTCHI3aIlil).
Bupomieni xnitTuHH IpiLKIKIB ocanuTd, npomutu 50 MM kaniit-dpocdaraum Oydepom (pH
7,0), pecycrieHayBaTH B CEpEIOBHINI TOMOTeHi3amii 1 3pyHHyBaTH Ha BOPTEKC-MiKcepi
HUIIXOM BiOparlii 31 CKJISSHUMU KyJbKaM# TpOTAroM 15 xB (modeproBo - 1 XB pyHHyBaHHS i
1 XB OXOJIO/PKEHHS B JIbOJII).
Henrpudyrysaru B 3akputux enenaopdax: 4°C, 15 xs, 13000 06/xB.
3. CymepHaTtaHTH aKkypaTHO BiniOparu B umcrti npoOipku Eppendorf. BucraButu Ha xonox (0-
4°C).
4. ]lns BU3HAYCHHS HU3bKOMOJICKYJISIPHHUX TiOMiB Oinku ciix ocamutu. Jns uporo mo 140 mkn
cynepuaranty nogatu 70 mxa TXO 30% (w/w) (cmiBBigHOIICHHS 2:1).
5. Uentpudyrysatu B 3akputux enenaopdax: 4°C, 5 xs, 13000 06/xs.

no
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6. Cymnepnarantu, 3mimani 3 TXO, akypatHo BimiOpatu B uymcti mpoOipku Eppendorf.
Bucrasutu Ha x0mo7 (4°C).
7. Jlns BU3HAYEHHS BMICTY 3arajibHUX TI0JIIB Y MPOOIPKH MOCIIIOBHO JA0/IaTH:

KoMmnioneHT Puon Myxu Jpiamaxi Pociiunu
Kauiii-pocaruuii 6ydep | 688 mxn*2 693 mxr*2 688 mx*2 688 mxI*2
(100 MM, pH=8,0)

ATHB (1 MM) 75 MK 75 MK 75 MK 75 MK
CyIepHATAHT 50 MK 40 MK 50 MK 50 MK

OaHOYacHO MNPUTOTYBaTH XOJOCTYy IMpoOy, sika MICTUTh AaHAJOTIYHUN 00’e€M cepenoBUIIa
rOMOTeH13aIlil 3aMICTh CylIepHATaHTY.

8. Inky06anis 30 XB npu KIMHATHIA TeMIiepaTypi.

9. /11 BU3HAYEHHS BMICTY HU3bKOMOJIEKYJISIPHUX TI0JIIB Y POOIPKHU MOCTIAOBHO AOJATH:

KoMmnioneHT Puon Myxu Jpiacaai Pociunn
Tpuc-HCI 6ydep (100 MM, | 675 Mxn*2 683 mxT*2 675 mx*2 675 MrT*2
pH=9,0)

JATHB (1 MM) 75 MK 75 MK 75 MK 75 MK
Cynepuatant+TXO 75 MK 60 MK 75 MK 75 MK

OHOYaCHO TMPHUTOTYBAaTH XOJOCTY MpoOy, sKa MICTUTh aHAJOTIYHUK 00’€M cepeoBHINA
TOMOT€H13aIlii 3aMICTh CylIepHATaHTY.

10. Iaxy6aris 30 XB pu KIMHATHINA TeMImeparypi.

11. Bu3HaYuTH ONTHYHY TYCTUHY y MpoOax B IUIACTUKOBIA KioBeTi, A=412 HM. OOHyjeHHS
npuiaxy TPOBOAWTH BigHOCHO ToBiTps. Ilicims KokHOI TpoOM KIOBETY INPOMHBATH
JMCTUIIHOBAHOKO BOJIOKO.

12. BmicT 3arajibHHX Ta HU3bKOMOJICKYJISIPHUX TioJiB (MKMOJIB/TpaM CHPOI Macu) OOYHCITIOIOThH
3a popMyJI0I0:

[SH], umol _  AD -1500 -11 10°
gww E412 * Vsuper

ne, AD=Duposu = Donanxa. ¥ popMymTy mijicTaBUTH 3HaYeHHS onTUu4yHOI rycTuHH y dopmi 0,0XX,
1500 — 06’em ipoOH, MKIT;

Vsuper — KUTBKICTH CyTIEpHATaHTy B Mpo06i, 50 MKI;

11 — po3BeeHHS, BAKOPUCTAHE /ISl IPUTOTYBAHHS TOMOTEHATIB TKaHUH.

2) BusHauyeHHsI BMICTY IJIIOTaTiOHY

Ipunyun memooy
@depMEHTAaTUBHUN METOJl BHU3HAYEHHS TJIIOTATIOHY IPYHTYETbCS Ha BIJHOBJIEHHI 5,5'-
IUTi00ic-2-HITPOOCH30MHA KHCIOTH TJIIOTATIOHOM, KOHIEHTpAIlisl SIKOTO MIATPUMYETHCS Ha
CTaJIOMy pIBHI 3aBJASKH BIJHOBJIEHHIO OKHCICHOTO TJIOTaTiOHy TIIOTaTiIOHPEAYKTa30l0 B
npucyTHOCcTi i BigHOBieHoro kogakropy — HAJI®H. IlporikanHs copsbkeHoOi peakuii
peecTpyloTh Tpu JOBXKMHI XBWii 412 HM (MakCHMyM TOTJIMHAHHS YTBOPEHOTO aHIOHY 2-
TIOHITPOOCH30MHOI KucimoTu). /[l BHU3HAUEHHS BMICTY OKHCIEHOTO TJIOTATiOHYy MpoOu
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IHKYOYIOTb IpPOTArOM 1 ToAg B IPUCYTHOCTI 2-BIHUIMIPUAWHY, SKUKA 3B’SI3y€ BIIHOBJICHUI
yoy y Y, y

TJIIOTATIOH.
- “ooc
HAT® | ? MMTL"; “’"O"“Qm'
I'sH 1THE o
I'P
oy :
t
HAT®H +H* S ' . 2. ﬂ-:-b—e' i =412nm
200
'S5 aHion THE 2.
PeakTusmu:
- 5 % cynbdocaninunosa kucinota (CCK);
- § M NaOH,;
- Bininmipunus;
- 400 MM xkaniii-¢pocdatuuii 6ydpep (KOb, pH 7,0);
- 50 MM E/ITA;
- 6 MM [ITHB;
- 25 MM HAJI®H;

- TJIIOTATIOH peAyKTasa,
- 40 MxM BIJIHOBJIEHHMH TJIFOTATIOH;
- 4 MxM BiJHOBJIEHUH TJIFOTATIOH.

N

Xio pobomu
Bunineni TkaHuHM posromoreHizyBatu y oxojiomkenit (4°C) 5% cynbpdocaminunosiii
kucioti (W/V) y criBBigHomeHHi 1:5 (Mr TkaHuHU : MKJI 5% Cysb(HOCaTIIUIOBOT KHCIOTH).
['oMmoreHizalfito MpOBOIUTH Ha Xoiodi (IbofoBa OaHs). BupolneHi KITHHH APIKIKIB
ocaautu, npomutH S50 MM kamii-dpochataum Oydepom (pH 7,0), B cepemoBwmi
roMoreHizarii. 1 3mimaru i 3 2,6% cynbhocamiuiIoBO0 KUCIOTOK y CHiBBiAHOMIEHH] 1:1;
3pyHHYBaTH Ha BOPTEKC-MIKCEpPl NUIAXOM BiOparlii 31 CKITHUMH KyJbKaMu mpoTsarom 3 xB (1
XB pyHHYBaHHS — | XB OXOJIO/DKEHHS B JIbOJI — | XB pyHHYBaHHS).
Lentpudyrysaru B npobdipkax Eppendorf: 4°C, 10 xB, 13000 06/xB.
CynepHaTaHTH aKypaTHO BimiOpaTtu mineTkoro B 4mctTi nmpobipku Eppendorf. BucraButu Ha
xomnon (0-4°C).
3 oTpuMaHuX cynepHaTaHTiB BifiOpatu mo 200 mxi B iHmi npoOipku Eppendorf ta momaru
BiamoBiaaM 00’eM 8 M NaOH mis meditpamizamnii npo6. O6’em 8§ M NaOH 3aBuacHo
nigiopatu, mobd pH mpo6 cranoBuno 7,0. Ilicns momaBaHHS Nyry mpoOW mepeMinryBaTH Ha
Boptekci. [HkyOartis 15 xB, 0-4°C 1st 3aBepIIeHHS HEWTpai3allii.
Jlis BU3HAUEHHS BMICTY OKHCIICHOTO TJIOTATIOHY OJpa3y Micisl 3aBepIIeHHS peakxilii
HedTpamizamii  BimiOpatn 120 wmxn  He#TpamizoBanoi mpobu 1 momatu 4,7  MKIA
KOHIICHTPOBAHOTO BIHUIHIpUANHY (KiHIIEBa KOHIEHTpamis BiHUIHipuanay 4%). IakyoOaris 1
rog, 0-4°C st 3B’S3yBaHHS BiJHOBIEHOTO TJIOTATIOHY. 2-BIHUIMIPUIWH HAJA3BUYANHO
TOKcM4YHa pedoBuHa! JlomaBaHHs BIHUIMIPUAMHY Ta BU3HAYEHHS ONTHUYHOTO IOTJIMHAHHS
npod MPOBOIUTH TMiJl BUTSHKHOIO m1ador0. BUKOPUCTOBYBAaTH 3aXMCHI PyKaBUYKM Ta MAacCKH.
[Tocyn micist BAKOPUCTAHHS BIHUIIHIPUINHY — BUKHIATH.
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6. IlpuroryBaHHS peakimiiHOI cymimIi 3rijiHo Tadummi 1, Gepydn 10 yBaru, mio 3arajbHu 00’ eM
npobu 0,3 miu, 3 axoro — 150 Mkin craHoBuTh cymimi, a 150 mMkn — Bojga + mpemapar.
Komnonentu cymimi gogaBatv A0 JOCSTHEHHS KOHIIGHTpAIlM yABIYl BUIIUMX 3a KIHIIEBI,
OCKUIbKM KIHIIEBI KOHLEHTpAIil J0CATaTUMYThCA O€3M0CepeHbO B IUIAIILI MPU 3MIITyBaHHI
CyMIIIIi Ta BOJM 3 JOCIIKYBAaHUM IPENapaToM.

K KinueBa Kinuena Buxigna 3 ma
OMITIOHEHT ] . .
KOHIIEHTPAIlis B | KOHIEHTPAallisi B | KOHUEHTpauis (~20 npob)
npooi cymimi
Kpi
100 MM 200 MM 400 MM 1,5 mn
(pH 7,0) (2x750 mxm)
EATA 1 MM 2 MM 50 MM 120 mxan
JOTHB 0,6 MM 1,2 MM 6 MM 600 MK
HAI[CDH 0,25 MM 0,5 MM 25 MM 60 MK
TP 0,5 On/mn 1 On/mn 6,6 MKII
H.0 0,71 mu

7. IligroryBatu mpobu kamiOpyBaibHOro rpadiky. [ns uporo gogatu 4 MxM (uu 40 mMxM)
pPO3YMH TJIIOTATIOHY Ta BOAY B MpoOM KajiOpyBajbHOro rpadiky 3riTHO HHUXKYE HABEACHOI

Ta0uIl.
CmmTaTiony \Y 4 MM \Y H:0
(MKM) TJIIOTATiOHY (MKJI)

(mK)

0 0 150
0,48 16 134
0,8 30 120
1,21 45 105
1,6 60 90
3,2 120 30
4,0 150 0

8. Homatm Bomxy 1 mpemapaTH IOCHIDKYBAaHMX TKAaHWHHM 3TiIIHO HACTymHOI TaOmuIl 3
ypaxyBaHHSM, IO 3arajJbHUN 00’€M TperapaTy i BOJM B KOXKHiM JyHIII MOBUHEH CTAHOBUTHU

CrmoTaTiony V 40 MxM V H:0

(MKM) IJIIOTATiOHY (MKJI)
(M)

8,0 30 150

12,0 45 105

OKucJIeHnH III0TaTioOH

150 mxir.
3araJbHUH ITI0TATIOH
O0’ekT V npenapary |V H0
(MKu) (MK)
JHpibkmki | 5 145
Pubnu 8 142

00’exr V npenapary |V H20
(MKu1) (MKu1)

Hpixmki | 100 50

Pubu 100 50
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Myxu 20 130 Myxu 100 50

Pocnnnu 10 140 Pocnunu 100 50

9. Honatu B yci mpo6u 150 Mk cymimri. O6epexkHO mepeMimaTH.

10. HeraitHo 3apeecTpyBaTy 3HaYeHHS ONTHYHOI rycTuHU Tipu A=412 HM niepen inkyoOarietoi (OD
0 min).

11. TIIpoinkyOyBaTtu 5 XB. 3apeecTpyBaTH 3HAUEHHS ONTHYHOI T'YCTUHU NpH A=412 HM micas 5

xB iHKYyOariii (OD 5 min).

12. OOGuucneHHs:

_ (ODmin -b)/coffici ent
E 414 xVextract(m)

3 ypaxyBaHHSM, 110 MPOTATOM peakilii 3 oaHiei Moynekynu GSSG yTBOPIOETHCS 2 MOJEKYJIH
GSH

Total GSH (zmol/gww) x dilution

GSSG (umolignw) = (OPMin -bfeoffici ent s
E 414 xVextract(m )

GSH (umol/lgww) = TotalGSH — (2 x GSSG)

ne, ODmin — 1le onTUYHA TycTHHA MpoOM 3a XB, OOUMCIEHA SK PI3HUIA MK ONTHYHUMH
ryctuHamu micis 1-11 5-1 xBununu iHkyo6ariii, moaiaexa Ha 5 ( (OD 5 min- OD 1 min)/5).

b — nmomarkoBWii ujeH PIBHSHHS JIHIAHOI perpecii, OTpUMaHOro 3 JaHHX KaliOpyBaJbHOTO
rpadiky (y=ax+b, y — onTuuHa IrycTHHA, X — KOHIIEHTpAIlis);

coefficient — xoedirieHT piBHAHHS JiHIKHHOI perpecii, OTPUMAHOIO 3 JaHUX KaliOpyBaJIbHOTO
rpadiky (a, y=ax+b, y — ontuuHa rycTrHa, X — KOHICHTpAIIis);

E414(14 000 M1sm™) — xoedimieHT MOIAPHOT EKCTUHILIT 1718 aHIOHY 5-Ti0-2-HITPOOEH30aTY;
Vextract — o0’em npomanoro mpemapary (mi). Ilpu oOGuncnenni GSSG BpaxyBaTu, IO
CylepHaTaHT CTAaHOBUTH TiIbKU 96%;

dilution — 3aranmpHe po3BeneHHsS TKaHWHH, OEpydYd J0 yBard pO3BEACHHs IPHU TOMOreHi3allii Ta
HeHTpami3artii.

_ (Vssp () +m(mg) Vsupem (ud) +V,op (4)
m(mg) Vsupern (u)

Vssa — 00’eM cybdocamiinioBoi KUCIOTH, BHKOPUCTAHHH JIJIs TOMOTEHI3aIlii;

M — Maca TKaHUHH (MT);

Vsupern — 06’eM BiJIiOpaHOTO CyNepHATAHTY MiC/sA HEHTPU(YryBaHHS ToMOreHaTy (MKI);
VNaoH — 00’em NaOH, BuKopucTaHoro JIjIs HelTpamizalii cynepHaTanty (MKI).

dilution

PO311JI 2. BUBHAYEHHSA AKTUBHOCTI AHTUOKCHUJIAHTHHUX TA
MHOB’SI3AHUX 3 HUMU ®EPMEHTIB

IIpaBu/Ia KOPEKTHOTr0 BU3HAYEHHSI AKTUBHOCTI (pepMeHTIB
1) Iipasuno I (man. A): s po3paxyHKiB akKTHUBHOCTI )EpPMEHTY CJIiJl BUOUPATH Jiana3oH, B

SKOMY KIJIBKICTh BHKOPHCTaHOTO cCyOcTpaTy (YTBOPEHOTO MpoaykTy) — S/P — 3MiHIOETBCS
MPOTATOM Yacy JiHiIHO.
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Jliga uporo Tpeba Ha MOYaTKy poOOTH pEeECTpyBaTH IIBUAKICTH peakiiii MPOTArOM KUIBKOX
XBWIMH, 1100 BUOpaTH JIHIMHUWA Jlanma3oH 3MIHM ONTHYHOI TyCTHMHM B 4acl. SIk mpaswuio,
HIBUAKICTh pEaklii MakcMMalbHa Ha IIOYaTKy, a IOTIM IIOCTYIIOBO 3HMXKYETHCS, YHM
MOPYILIYEThCS JIIHIWHICTh BKa3aHOi 3aiexHocTl. [Ipore € peakuii (Hampukiaz, KaTajli30BaHa
TIIyTaTIOHIEPOKCUIA3010), B SKHX MIBUJKICTh peakuii 3pocTrae 3 yacoM. B nux Bumaakax
PO3paxyHKH BEIyTh B Jl1alla30H1 HAWBUILOT IIBUIKOCTI PEaKIIii.

2) IIpasuno 2 (man. b): Po3paxyHku akTUBHOCTI ()EPMEHTY CIIiJi IPOBOJUTH Ha OCHOBI BU3-
Ha4yeHb, I SKUX MIBUIKICTH peakiii (MPOHOPMOBaHA HAa BUKOPUCTAHUU 00’€M mpernapary) He
3aJIeKUTh BiJ] KIIBKOCTI BHECEHOTO B CyMILI Ipernapary.

JUig 1boro HeoOX1JHO BU3HAYUTHU IIBUJKICTH peakiii ais KiabkoxX (3—4) pi3HUX 00’€MiB
npenapary 1 noOyayBaTu rpadik, Ha oci abcuuc SKOro BiAKIacTH 00’ eMu npenapary (abo BMICT
OlJIKa B HbOMY), @ Ha OCl OpJMHAT — 3MIHY ONTHUYHOI T'YCTHHM 3a XBWIMHY. Bubupaerbcs takuii
00’eM, KU NOTpaIuisie B JIIHIMHUN Aiana3oH rpadika.

3) Illpasuno 3 (man. B): Po3paxyHKH aKTHBHOCTI (DEPMEHTY CJiJl MPOBOJMTH HAa OCHOBI
BU3HAUYEHb, B SKHUX MIBUJAKICTh pPEAKIil Majo 3aJleXUTh BiJl KOHUEHTpaulii cyOcTpariB. Sk
MpaBUJIO, BHUKOPUCTOBYIOTH TakKli KOHLEHTpalii cyOcTpaTiB, fki 3a0e3neuyioTb 95% Big
MaKCHUMaJIbHOT aKTHBHOCTI, @ KOHLEHTpalii cyOCTpaTiB B XOJi BHU3HAUYEHHS 3HUXKYIOTbCS HE
Oinpmre, Hixk Ha 10%.

MastoHKuy, HaBeJIeH1 HUK4e, UTIOCTPYIOTh TPH MpaBUiia BU3HAUEHHS aKTUBHOCTI (DEpMEHTIB.
CipuM KOJIBOPOM TMO3HA4Y€H1 IUISHKU, SIKI BUKOPUCTOBYIOTHCS [UIsI KOPEKTHOTO BHU3HAUEHHS
aKTUBHOCTI.

t [6imok] [S]
IpuroryBanHs CynepHATAHTIB

la. J[ocmmkyBanuii Marepiad (pOCIMHHM, MyXH, pPHOHI TKaHWHH) pPO3rOMOTEHI3yBaTH Y
cuiBBigHomeHHi 1:10 (Mr TKaHMHM : MKJI CepeJOBHINA TOMOICHI3aIil) y cepeloBHIIi
rOMOreHI3aIlli HacTymHOTO CKiady (BKa3aHO KiHIIEBI KoHIeHTparli): 50 MM kaumiii-
docharauit 6ypep (pH 7,0), 0,5MM EJIATA ta 1 MM deninmeruncyabhoHIpTOPHI
(OMCD).

16.10 mn BupomieHOi  KyJIbTYpH IpDKIKIB (cramioHapHa ¢asza, 24 roa pocTy) OCaJAUTH
neHTpudyryBantsm (3 Tuc. 00./XB., 5 XB), MPOMUTH 5 MJI cepeoBuIa romoreHizamii (50 MM
K®b (pH 7,0), 0,5 MM EATA 12 1 MM OMC®) Ta pecycnenayBatu B 0,8 Mia IpOro x
cepenoBuina romorexizaiii. [lepeHecTn oTpuMaHy CycHeH3il0 IPKIKIB 13 HEeHTpUDYKHUX
pobipok B npobipku Eppendorf micTkicTio Ha 2 MJI, B sIKi onepeaHb0 Hacunatu mo 0,4 mu
CKISIHUX KyJIboK jgiamerpoM 500-600 mxm BupoOHmuTBa «Sigma Coy». Jlami 3pyitHyBatn
KIITHUHH JPDKIKIB HUIIXOM BiOpallii 31 CKITHUMH KyJIbKaMH Ha BOPTEKC-MiKcepi IpoTsrom 15
XB Y HACTyIMHOMY pexuMi: | XB pyHHYBaHHS 3 HACTYITHOIO |XB OXOJIO/DKCHHS Ha JIbOAY
(BChOrO 7 LUKIIIB pyHHYBaHHS).

2. T'omorenaru Biguentpudyrysaru, 13 000 o6/xB, 15 xB, 4°C.
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3. BinmiOpatu cyneprarantu y yucti npoOipku Eppendorf. [Ipo6u 36epiraT Ha X00/Ii.

JlaGopaTopHe 3anaTTs Ned
BusHayeHHs aKTUBHOCTI CyNepOKCHIAUCMYTAa3H, KaTaJIa3M Ta IJII0K030-6-
docaraerinporenazu

1) Bu3HavyeHHsI aKTHBHOCTI CYyNepOKCHIIHCMYTAa3H

CymnepokcunaucmyTasza (CO/l, cynepokcua'cynepokcua-okcuaopeaykrasa, KO 1.15.1.1) —
(dbepMeHT mepuioi JiHII aHTMOKCHJAHTHOTO 3aXMCTy, KM KaTalli3ye peakiilo MepeTBOPEHHS
CYMEePOKCHIHOTO aHioH-pagukaity (O2") 10 MePOKCUILY BOJHIO 332 HACTYITHOK CXEMOIO:

0.2_ + é +2H+@H202

VY pocnun Bigomi Tpu 130popmu COJl, no cknagy sikux BXxonasath Cu,Zn-BMicHa, Mn-BMicHa
ta Fe-BmicHa. Haitnomupenima B kiaiTuHax pocnud Cu,Zn-CO/Jl, sika BUsIBJIEHA B XJIOPOILJIACTaXx,
MITOXOHJPIAX, Nepokcucomax Ta 1uTo3odi. Mn-COJ] HasBHa B MaTpUKCI MITOXOHAPIN 1
nepokcucoM, a Fe-CO/] nokanizoBana mepeBaxxHO y XJIOPOTIACTAX.

Knitunu npixkiB S. cerevisiae npoaykytots ABi 130¢opmu COJl — Cu,Zn-BMmicHy 1 Mn-
BMICHY, $Ki KOAyHOThcs BimmoBimHo remamu SOD1 i SOD2. Cu,Zn-COJl nokami3yeTbcs, B
OCHOBHOMY, B IIMTO30JI, aje TakoX OyJia BUSBJIEHA B SApI Ta MIXKMEMOpaHHOMY MpPOCTOpI
MiToXoHApiH. B aepoOHiit kynpTypi apixmkiB Cu,Zn-COJ mMoxe penpeszeHTtyBatd 10 90%
3arajbHOI aKTUBHOCTI (DepMEHTY.

VY pub moxua Bugimut 181 i30popmu COJl: Cu,Zn-CO/l, sika oKkai3yeThCs MepeBakHO B
uto3omi, Ta MN-CO/Jl, sika mictuThes B MiToxoHApisx. Cu,Zn-COJl Takox Oyia BHUSBICHA B
7P, JT130COMax, MEPOKCHUCOMAaX Ta MIXKMEMOpPaHHOMY MPOCTOPI MITOXOHAPIM.

VY m1010BOi MyIIKH, MOAIOHO 0 XpeOeTHUX TBapHH, 3HaiIeHO ABI ocHOBHI ¢opmu CO/I:
MaprasHeib-BMicHy MiToXoHapiabHy (Mn-CO/I) 1 Miab,iuHK-BMicHY 11MT03016HY (Cu,Zn-CO/Jl),
ki KoayroThcss reHamu SO0l Ta s0d2 simepHOro renomy BigmoBimHo. HemiomaBHo Oyiio
inentudikoBano mo3akmituaay Cu,Zn-COJI, sika KoayeThest reHoM s0d3 saepHoro reHomy.

Ipunyun memooy

Jlanuii Merox A03BOJsie BH3HAUMTH cyMmapHy aktuBHICTh COJ[ 1 TpyHTyeThcs Ha
1HTiI0yBaHHI CYNEPOKCUIAUCMYTA30l0 peakilii OKucieHHs kBepretuHy. CepenoBuine s
Bu3HaueHHs akTuBHOCTI COJl wmictute TEMEJl (N,N,N' N'-TrerpaMeTHIeTUICHIUAMIH) —
CIIOJYKY, SIKa B MIPUCYTHOCTI KHCHIO TCHEPYE CYNEPOKCUIHUHN aHiOH-pamukan. [Ipu gomaBaHHI B
III0 CyMIIll KBEPIETUHY OCTaHHIH OKUCIIIOETHCS, a IIBHIKICTh PEAKINl OKHCICHHS PEECTPYETHCS
Ha cnektpodoromerpi mpu noxkuHi XBUiIi 406 M. Ilpu omHodacHOMY JOJaBaHHI B CyMIII
kBepueruny 1 mnpenapary COJ[ depMeHT KOHKypye 3 KBEPLIETHMHOM 32 3HEUIKOKEHHS
CYNEpPOKCHUJ aHIOH-paJMKaly, TOMY pEakKilis OKHUCJICHHS KBEPILETUHY CIOBITBHIOEThCA. 31
30UIBIICHHSIM KIJTBKOCTI TIperapaTy MIBUJKICTh OKUCIICHHS 3MEHIIyeThcsa. Ha oCHOBI BHU3HaueHb
MIBUJKOCTI peakiii mpu 6-8 pI3HUX KITBKOCTSAX TpernapaTy OyayeThcsi KpuBa 1HTIOyBaHHS
OKHUCJICHHS KBEPIIETHMHY Ta PO3PaxOBYETHhCS KOHCTAHTA MOJIOBUHHOTO iHTIOyBaHHs (Kso), sika
JOPIBHIOE KUTBKOCTI MIKpOJITpPIB TMpemapary, MNpH SKiid MIBHAKICT peakiii OKUCICHHS
KBEPIIETUHY 3MEHIITY€EThCS HAMOJIOBHUHY BiJl BUXiTHOI MIBUAKOCTI (6€3 10ogaBaHHS Iperapary).

PeakTupn:
- 90 MM Ttpuc 6ydep (pH 10,0);

16



- 50 MM erunenauaminrerpaonrona kuciora (EATA);

320 MM TEME/;

- 2,5 MM KBepLeTHH (PO3UMHATU B JUMETHII(OpMaMil).

=

3. Jns moOGynoBu KpuBOi 1HI1OyBaHHS MPOBECTH BU3HAYEHHS IIBUAKOCTI peakuii mpu 8 pizHUX
o0’emax cymnepHaranty. I[Ipo6a o6’emom 1,25 mi, noBunHa mictutu: 1100 M cymimn, 125
MKJI BOJIU+CyNIEpHATAHT, Ta 25 MKJI KBepUeTUHY (KiHUeBa koHil. 0,05 MM). [{ns koxHOT mpoou

[IpurotyBatu cymim aius BuzHaueHHs akTuBHOcTi COJl 3a HactynmHowo Tabnuuero. [Ipu
MPUTOTYBaHHI CYMIIl CJiJ BpPaxOBYBaTH CyMapHHM 00’€M CyHepHaTaHTy Ta KBEPLETHHY
(TOOTO BIOHATH MOrO Bij 3arajbHOro 00’€My CyMIlll MPU OOYMUCIEHHI KUIBKOCTI BOAM) IS

Xio pobomu
[IpuroTyBaTH CynepHaTaHTH K OIUCAHO BUIIIC.

OTPUMAaHHS 33JI1aHO1 KIHI[EBOI KOHIICHTPAIII1 BCIX KOMIIOHEHTIB CyMIIIIi.

KoMnoneHT Buxigna xoun. | Kinmesa | Ha 1 ma Ha 15 ma
KOHII.

Tpuc 6ydep (pH 10,0) | 90 MM 30 MM 330 Mk 4,95 mn

EJATA 50 MM 0,5 MM 10 MK 150 Mk

TEME]] 320 MM 0,8 MM 2,5 MKn 37,5 mn

H0 5375 Mk | 13 ma

KOMITOHEHTH PEaKIIfHOTO CEepPeIOBHINA T0AaBATH Y HACTYITHIN MOCITIIOBHOCTI:

a) Puou
1 2 3 4 5 6 7 8
V eymim, MKJI 550*2 550*2 | 550*2 | 550*2 | 550*2 | 550*2 | 550*2 | 550*2
V cynepuarant, MKJ | O 1 2 4 8 12 24 36
Vsonas MKJI 125 124 123 121 117 113 101 89
V csepuernny MKJI | 25 25 25 25 25 25 25 25
0) Pocnunu
1 2 3 4 5 6 7 8
V eymim, MKJI 550*2 550*%2 | 550*2 | 550*2 | 550*2 | 550*2 | 550*2 | 550*2
Vona, MKJI 125 123 120 117 115 110 105 95
V cynepuarant, MKJ | O 2,5 5 7,5 10 15 20 30
V csepuernns MKJI | 25 25 25 25 25 25 25 25
B) Myxu™
1 2 3 4 5 6 7 8
V eymims MKJT 550*2 550*%2 | 550*2 | 550*2 | 550*2 | 550*2 | 550*2 | 550*2
V cynepuarants MKJ | O 1 3 5 10 30 50 75
Vsoxa, MKJI 125 124 122 120 115 95 75 50
V csepuernns MKJI | 25 25 25 25 25 25 25 25
*Mmojja”Hi Opi€HTOBHI MaHi, akTuBHICTE COJl CHITbHO 3aJISKUTh BiJI JIiHIT MyX.
1) /piricosnci
1 2 3 4 5 6 7 8
V eymims MKJT 550*2 550*%2 | 550*2 | 550*2 | 550*2 | 550*2 | 550*2 | 550*2
Vsonas, MKJI 125 124 122 120 117 113 107 100
V cynepnaranr, MKJI | O 1 3 5 8 12 18 25
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| Vicwepuernn, MK | 25 |25 |25 [25 |25 |25 [25 |25 |

3MiHY ONTHUYHOI T'YCTHHHM peecTpyBaTH IpoTsaroM 70 ¢ Ha cneKTpo(OTOMETpl MpHU JTOBXKHHI
xBul 406 HM.

4. TloOGynmyBaTu KpUBY 1HT1OYBaHHS OKHCJIEHHSI KBEPLETHUHY: MO OCl abCUC BIAKIACTH KIJIBKICTh
npenapary y MIKpOJITpax, MO OCl OpAMHAT — 3MIHY ONTHYHOI T'YCTHHHU 3a XBWIMHY. 3a
nonomoror koMl 1otepHoi nporpamu “KINETICS” pospaxyBaTu KOHCTaHTY IOJIOBUHHOTO
inrioyBanns (Kso).

5. VY cynepHaraHTax BU3HAYUTH KOHIIEHTpalito Ouika 3a metoaoM bpendopna.

6. Pospaxysaru cnenmdiuny akruBaicTs CO/] 32 popmyoro:

1
K 5+ [6i10K]npen

A=

ne: A — akTuBHICTh, yM.O/Mr O1J1Ka;
Kso — KOHCTaHTa OJIOBUHHOTO 1HT10yBaHHS, BUpaXXeHa B MUTLUTITpax;
[61710K Jupen - KOHIIEHTpAITIS O1IKa B Mpemapari, Mr/Mi.

CnenudivyHa aKkTUBHICTh MOKa3y€e, CKUIBKU OJUHUIIb aKTUBHOCT1 3HAXOAUTHCSA B 1 Mr Oika.
Opna omununs aktuBHocTi COJl BinmoBizae KidbKOCTI (DepMEHTY, SKUM I1HTIOye peakxiito
OKHUCJICHHSI KBEPLETHUHY HAMOJOBHHY B1JI MaKCHUMAaJIbHOTO 1HTiOyBaHHsS (TOOTO 1 oaMHMIS aK-
tuBHocTi CO/] BiAmoBigae KiabKOCTI (epMeHTY, 10 MICTUThCS B Kso MKJI IpernapaTy TKaHHUHH).

2) Bu3HauyeHHsI AKTHBHOCTI KaTaJjia3u

Karamaza (H202:H202-okcumopenykraza, K® 1.11.1.6) — € TerpamMepHUM TeM-BMICHUM
bepmenToM, sikuit po3kianaae H2O2 10 MOJEKyISIPHOTO KUCHIO Ta BOJY 32 HACTYITHOIO CXEMOIO:

2H,0,—— 2H,0 + O,

VY pociuH KaTajiaza JIOKaTi3y€eThCs TIEPEBAYKHO Y MEPOKCHCOMax Ta rimokcucomax. [Ipote y
KyKypya3u OyJu BUSIBIICHI TpH 130popMHU KaTasia3u, JIOKAI30BaHI y MEPOKCHCOMAxX Ta ITUTO30JI1
(CAT1, CAT2), a takox y mitoxouapisx (CATS3).

VY kiituHax S. cerevisiae MIiCTAThCS AB1 (popMH KaTanaszu — kaTanasza T, sika JIokaJi30BaHa B
1IMTO30J1 Ta Koxyerbest TeHoM CTT1, 1 kaTanasa A, ska (yHKIIIOHY€E B IEPOKCHCOMAX 1 KOTYETHCS
redoM CTAL. Ilpu BupouryBaHHi S. cerevisiae Ha CEpEOBUIII 3 TIIIOKO30I0 MEPOKCUCOMHU B
KIIITHHAX Maibke BifcyTHI. KimbKicTh MEPOKCHMCOM 3HAYHO BHINA y JPLKIDKIB, SKI POCTYTh Ha
HE30pOKYBaHMX JDKepeliaX BYIJICII0O — €TaHOM]i, TJIIEpoJii, OLTOBIM KHCIOTI Ta XUPHHUX
KHCIIOTaX, TaKUX, K OJISTHOBA YH JIIHOJICHOBA.

VY pub karanaza JoKaiizoBaHa MEPEBAXKHO Yy MEPOKCHUCOMAX, MPOTE HEBEIMKA KUIBKICTH il
3HalJIeHa Y MITOXOH/PIsX.

VY nmnomoBoi MyNIKM JUKWAX THUIIB BUSBICHO TUIBKKA OAHY (GopMy Karajna3d B KIITHHI —
IIUTO30JIbHY, SIKa JOKaJi30BaHa 3A€0UIbIIOr0 Y MEPOKCUCOMAX 1 KOAYEThCSA B SIIEPHOMY T€HOMI
reHom cat.

Ipunyun memooy
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Meton 0Oa3yeTbcsi Ha BU3HAYEHHI MIBUJKOCTI PEaKIlii PO3KIAJIaHHS TMEPOKCUAY BOJHIO
KaTajga3ol. 3MiHY ONTHYHOIO MOIVIMHAHHSA PEECTPYIOTh HA CIEKTPOPOTOMETPl MPHU JTOBKHUHI
xBuial 240 am (Y®-06nacTth) y npoOi 06’emom 2 wmi, sika Mmictuth 50 MM kamiii-pocaTHuit
oydep (pH 7,0), 0,5MM EITA, 10 MM H202 ta cynepnartanr. KoedimieHT MoJspHOro
IOTIMHAHHS NEPOKCHITY BOIHIO NP BKA3aHii JOBXKHMHI XBUII cTaHOBHTE 39,4 Mem™,
PeakTusmu:

- 400 MM kaniii-¢pocdatauii 6ydpep (KOb, pH 7,0);
- 50 MM EZITA;
- 1M nepokcua BOJHIO (KOHIICHTPAIIIIO MEPEBIPUTH CIEKTPOGHOTOMETPHUYUHO).

Xio pobomu
1. TlpuroTyBaTH CynepHATaHTHU K OMUCAHO BUILE.
2. TlpurortyBaTu cyMill JUisi BA3HAYEHHSI aKTUBHOCTI1 KaTajlas3u:

KomMmnonenr Buxinna Kinuesa | Ha 1 ma Ha 16 ma
KOHII. KOHII. (8 mpoo)
K®b (pH 7,0) 400 MM 50 MM 125 mxn 2 M
EJATA 50 MM 0,5 MM 10 Mk 160 Mk
H>O - - 865 MK 13,84 mn
3. V KroBeTy MOCIiI0BHO JA0JaTH:

Ne | O6°exm oocnioscenna | JApixkmxi | Puon Myxu Pociaunu

1 | Veymimi, MKJI 980*2 985*2 985*2 980*2

2 chnepHaTaHTy, MKIJI 20 10 10 20

3 |V 10, MKJI 20 20 20 20

OntuyHy TYCTHHY peecTpyBatu mpotsroM 70 ¢ 3 iHTEpBAJIOM 5 ¢ Ha CEKTPOPOTOMETPI MPH
noBxuHl XxBui 240 HM.

4.V cynepHaTaHTaxX BU3HAYUTH KOHIICHTpaIlilo OiJika 3a MeTojoM bpeadopa

5. Po3paxyBaTtu mUTOMY aKTHBHICTh KaTanas3u 3a (hOpMyJIOro:

AOD_ xV
= =2 %1000 , ne
exV,, x[6inox]

A — akTuBHICTH (hepmenTy, On/mMr Ginka;

AODys — 3MiHa ONTHYHOTO MOTJIMHAHHSA 3a 1 XB;

Vip — 00’ eM ipoOH, MIT;

€ — KoeiIlieHT MOJISPHOI €KCTHUHIIIT;

Veyn — 00°€M CyniepHaTaHTy, M,

[6110K] — KOHIIEHTpaIlisl OlIKa B CynepHaTaHTi (Mr/Mi).

3a OJJHY OJMHUIIO aKTUBHOCTI KaTalla3y NMPUIMAaOTh TaKy KUIBKICTb (PEepMEHTY, SKa MEPETBOPIOE
1 MKMoOIIb TIEpOKCHAY BOJHIO 32 1 xBuinHy B 1 Mr OinKa.
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3) BuzHauyeHHsI aKTUBHOCTI I1I0K030-6-(ocdaT gerinporenasu

['moko30-6-pochar nmerimporenaza (IF'6DAI, KD 1.1.1.49) e wmodoBuM GepMEeHTOM
neHT030-(hochaTHOTO NUIAXY, SIKHH KaTalli3y€e peakilito OKHCIEHHS TIF0K030-6-pocdary (I'-6-D)
1o 6-docdoraokononaktony (6-®I'JI). IIpu npomy BinOyBaerhes BimHoBieHHS HAJIDP™ mo
HAJI®H.

HAD®" HAJI®H + H*
MQZ+
-6- -OI
I-6-0 rear 6 =
(rir0K030-6-ocdar) (6-chocdormokoHOTAKTOH)

HAJI®H BUKOpPUCTOBYEThCS TJIOTATIOH pEAYKTa30i0 U1 MIATPUMYBAHHS  PIBHSA
B1JIHOBJICHOI'O TJIIOTATIOHY y KIiTHHI. Tomy, 6D/ € BaxInBUM (pepMEHTOM Yy 3aXUCTI KIITUHU
B1Jl OKUCHUX MOIIKO/IKEHb.

VY pociun I'6DJII" BusgBnena y uumrosoni Ta rmmactujgax. Y pud I'6DJI mae numepHy
CTPYKTYpY, @ y 6araTb0X BHU/IB HasiBHUHN NOJIIMOP(}i3M MO KyyI0UOMY JIOKYCY.

Y mnonoBoi mymku ['6DJII" koayeTbess reHOM ZWw, JIOKali3oBaHOMY B X-XpoMocomi. Y
3B’SI3KY 3 IIUM ICHY€E CYTT€BA PI3HUIIS B PIBHAX aKTUBHOCTI IbOTO (PEPMEHTY y CaMIliB 1 caMOK. €
BUKJIFOYHO IIUTO30JIbHUM (DEPMEHTOM.

Ipunyun memooy
Metoz 6a3yeThCsi Ha BU3HAYCHHI MIBUAKOCTI peakiii BimnoBnenus HAJI®® no HAZIDH.
3pocTaHHsl ONTUYHOI TYCTUHU PEECTPYIOTh Ha CIEKTPO(OTOMETPI NpH NOBXUHI XBWIi 340 HM y
po06i 06’emom 1,25 mi, sxa mictuth 50 MM kamiit-docdatuuii 6ydep (pH 7,0), 0,5 MM EJITA,
5 MM MgClp, 2 MM T-6-®, 0,2 MM HAJI® Tta cynepnartanT. Peakiiisi MpoBOAMTHCS Yy
npucyTHocTi Honis Mg?*. Koedinient monspaoro nornuaanns HAJI®H npu BkazaHiit 10BxuHI
XBHWJII CTaHOBHMTH 6220 Mlcm?.

PeakTuBu:
- 400 MM xamniii-pocharauit 6ydep (KOb, pH 7,0);
- 50 MM EJITA;
- 20 MM MgCly;
- 200 MM T11r0K030-6-ocdaT;
- 20 MM HA1®.
Xio pobomu
1. TlpurortyBaTu CylnepHATaHTH SIK ONMCAHO BUIIIE.
2. TlpuroTtyBaTu CyMIIl /Ui BA3BHAUYCHHS aKTUBHOCTI IJTIOK030-6-(ocdar neriaporeHasu:

Kommnonent | Buxinna KinneBa | Ha 1 mua Ha 10 ma (8 npo0)
KOHII. KOHII. piowcoorci | Pubu ‘ Myxu ‘ Pocnunu

Kpi 400 MM 50 MM 125 mkn 1,25 mm (625%2)
EATA 50 MM 0,5 MM 10 Mk 100 Mk
MgCl; 100 MM 5 MM 50 Mk 500 Mk
I'a-6-gochar | 200 MM 2 MM 10 mkn 100 mxn
HAJ1D 20 MM 0,2 MM 10 Mxn 100 Mk
H20, ma - - - 7,65 M 7,79 mn 7,75 mn 7,35 M
CynepHaraHr | - - - 30mK1*8 20 mxn*8 25 mxi*8 | 75 mxa*8
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CynepHataHT y CyMilll HE JOJAEThCS, MPOTE HOro o0’€M BIAHIMAETHCS NPU NPUTOTYBAHHI
CyMIIIl i1 OTPUMaHHS 3aJaH01 KIHIIEBOT KOHIIEHTPAIlli BC1X KOMIIOHEHTIB CYMIIIIi.

3. Y KroBeTy MOCiI0BHO JOJATH:

Ne | O6°exm oocnioxncennsn | Apiknaxi | Puou Myxu Pocamnn
1 | Veymimi, MKJI 610*2 | 615*2 613*2 588*2
2 chnepHaTaHTy, MKJI 30 20 25 75

OnTuuHy TyCTUHY peecTpyBaTu npoTsiroMm 90 ¢ 3 inTepBasioM 10 ¢ Ha crieKTpoPoTOMETpl MpU
noBxuH1 xBril 340 HM.

4. VY cynepHaTtaHTax BU3HAUYUTH KOHIIEHTpaIlito Oika 3a metonoM bpendopa

5. Po3paxyBaTu mUTOMY aKTUBHICTh TJIFOK030-6-docdar nerigporerasu 3a GopMyioro:

AOD_ x
= =2 %1000 , ne
exV,, x[6inox]

A — akTuBHICTH hepmenTy, On/mMr Oika;

AODys — 3MIHa ONTHYHOTO MOTJIMHAHHSA 3a 1 XB;

Vip — 00’em mipobu, M,

€ — Koe(iIlI€eHT MOJISPHOI €KCTUHIIIT;

Veyn — 00’ €M cyniepHaTaHTy, MIT;

[61710K] — KOHIIEHTpaIlisl OlIKa B CylepHaTaHTi (MI/M).

3a OoHY OJMHUINI0 aKTUBHOCTI TIIIOK030-6-PocdaTr neriaporeHasd NpuiMaroTh TaKy KiJTBKICTh
(dhepMmenTy, sika yrBoproe 1 mkmons HAJI®H 3a 1 xBuiuHy B 1 Mr Oinka.

JlabopaTopHe 3aHATTS Neb
@DepMEeHTH IJII0TATIOHOBOI CHCTEMU

1) Bu3HavyeHHsI aKTHBHOCTI IJIIOTATIOHMEPOKCHIA3H
I'motationnepokcumasa (I'TI, K& 1.11.1.9) 3aiiicHioe AeTOCHKAIIO TMEPOKCUAY BOIHIO Ta
OpraHiYHUX MEPOKCHUIIB, 32 Y4acTIO BigHOBIeHOTO ritoTaTiony (I'SH):

2I'SH + H,0, T’ I'SSI' + H.0

2I'SH + R-OOH TFSST + R-OH + H»0»

Y pociuH TIIOTaTIOHMEpPOKCHIa3a JIOKaldi30BaHa B OCHOBHOMY B LWTOMIIA3Mi, a ii
OCHOBHOIO (DYHKIII€IO € JETOKCHUKAIIiS TiAponepkcuiB Gpochomimimis.

VY xnitTuHax S. cerevisiae BUSBIEHO TPH 130()OpMH TITIOTATIOHIIEPOKCUAA3H, SIKI KOAYIOThCS
BiamoBigHo reHamm GPX1, GPX2 1 GPX3. rmyrationnepokcuaaza GPX3 posrisgaeTses sk
CEHCOp TMEpPOKCUIY BOJHIO Y KIITHHAX JPLKIKIB. [JIOTATIOHNEPOKCHUIIA3HY AaKTUBHICTH Y
KIITHHAX APDKIDKIB TaKOX MOXKYTh TMPOSIBISATH TIYTapEJOKCHHH, SKI € TIIOTATiIOH3aJICKHUMU
OKCHJIOpEAyKTa3aMHU.

VY 11010BOi MYIIKH CHCTEMa TJIOTaTiOH-3aleKHUX (DEPMEHTIB CYTTEBO MOIu(iKoBaHA.
30KkpemMa, HaTHBHA TIIIOTATIOHIEPOKCHA3a, sKa KOJYEThCS T€HOM QPX SAEPHOrO TeHOMY, Ha
BIIMIHY BiJ Takoi y ccaBliB, HE Mae CHenu(IYHOCTI JO TJIIOTATIOHY 1 MpaLIO€ B KIITHHI,
BUKOPHCTOBYIOUM SIK KO(AKTOp HE JHIIE TIIOTATiOH, a HaBiTh OUIBLIOI MIpOIO TiOPEIOKCHH.
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['mrorarionnepokcuga3a y IUIOJOBOI MYIIKHM, $K 1 KaTaja3a, € BHUKIOYHO LHMTO30JbHUM
dhepMeHTOM.

Y pub icHye Kuibka 130()€pMEHTIB TJIOTaTIOHNEPOKCUAA3U, SKI KOAYIOTHCS PIZHUMH
reHamu. ['morationnepokcugaza 1 (GPx1) e HaiiOuibm nomupeHow (opmoro (epMeHTy, 1
BHSIBIICHA B IMTOILIA3M1 MPAKTUYHO BCIX TKaHWUH pud, cyoctpatom GPx1 € mepokcuj BOAHIO.
I'morarionnepokcunasza 4 (GPx4) mae Benuke 3HaueHHs y MeTaOo013M1 MEPOKCUIIB JIMIIIB Ta
EKCIIPEeCY€eThCA TPAKTUYHO y BCiX KimiTuHax pubd. [mrotationnepokcumaza 2 (GPx2)
EKCIIPECYEThCA B KUILIEYHUKY 1 € Mo3akmTHHHUM (pepmeHToM. GPX3 Takox € Mmo3akiIiTHHHUM
(epMEHTOM 1 B OCHOBHOMY 3yCTPIYAETHCS B ILJIa3Mi.

Ipunyun memooy
AKTHBHICTh TJIOTATIOHIICPOKCUIA3M BU3HAYAIOTH HEMPSAMUM METOJOM 3a CHPSDKEHHOIO
peakiiero 3 TiIrOTaTioHpeaykra3zor. Oxucnenuit rmoration (I'SSIT), saxuit yTBOproeThcs B
pe3yabTaTi JEeTOKCUKAIlT T1APONEpPOKCUIIB TIIOTATIOH MEePOKCUIA3010, BiAHOBIIOEThCA a0 ['SH
rimorarionpenykraszoro (I'P) ra HAJIOH:

R-OOH + 2I'SH —p 7> R-OH + TSST + H.0
2rSSI + HAJIOH + H' ———» 2ISH + HAJO*

[HIBUIKICT peakilii peecTPyIOTh 32 3HMKEHHSAM ONTUYHOI TYCTUHU Tpu 340 HM BHACIIJIOK
okucienuss HAJI®H no HAJI®". BusHaueHHs: mpoBOsTh y Mpo0i 00°’emom 1,25 mit, sika MiCTUTh
50 MM xamiii-pocharauit 6ydep (pH 7,0), 0,5 MM EJITA, 4 MM NaN3, 15 MM I'SH, 0,25 MM
HAJ®H, 1 Og/mn T'P, 0,2 MM H20; Ta cynepHatanT. A3uj HATPifO0 JAOJAETHCA B CYMIII IS
1HriOyBaHHS KarTajla3u, fKa TaKOXX pO3KJIaJae TEPOKCHA BOJHIO. Peakiilo MNOYMHAIOTH
nocaioBHuM nonaBanHsM [P, H2O, ta cynepratanTy. OCKUIbKH peakiiisi 34aTHa BiAOyBaTHCS 1
6e3 yJacTti (pepMeHTy MapajielbHO MPOBOJAATH BU3HAUYECHHS 3MIHM ONTHUYHOI T'YCTUHU Y XOJOCTIN
npo0i, siIka MICTUTh €KCTpakiiiHui Oydep 3aMmicTh CylepHATaHTy y peakmiiHii cymimm. s

PO3paxyHKiB BUKOPUCTOBYIOTh Koe(ilieHT MonsapHoi ekctuanii HAJIOH 6220 Mtem™.

PeakTuBu:

- 400 MM xamniii-pochatauit 6ydep (KOb, pH 7,0);
- 50 MM EJITA;

- 40 MM NaN3;

25 MM HAJIOH;

10 MM H202;

TJIIOTAaTiOH PEeIyKTa3a;
BIJHOBJICHUH TJIFOTATIOH.

Xio pobomu
[IpuroTtyBaTu CynepHaTaHTH K OMKUCAHO BUIIIE.
[TpuroryBaTu cyMil ajisi BU3HAUYEHHS aKTHBHOCTI TIFOTATIOHIIEPOKCHIA3H:

N =
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KomnonenT | Buxinna Kinnesa | Ha 1 Ha 10 mu (8 npod)
KOHII. KOHII. MJI Upiocooci | Pubu Myxu Pocnunu
Kpi 400 MM 50 MM 125 mMxn 1,25 mu (625%*2)
MkJIEJATA | 50 MM 0,5MM | 10 Mk 100 Mk
NaNs3 40 MM 4 MM 100 Mk 1 M
HAJ1®OH 25 MM 0,25 MM | 10 mxx 100 Mk
I'SH MOPOIIOK 15 MM 4,66 mr 47 mr
I'P - 1 On/mn | - -
H>03 10 MM 0,2MM |- -
H.0 - - - 6,15 mn 6,55 M 6,15 M 6,15 mu
CyIepHATaHT | - - - 100 Mk 50 MK 100 Mk 100 Mk
*8 *8 *8 *8

I'P, H2O2 ta cynmepHaTtaHT y cyMill HE AOJAIOTHCA, MPOTE IXHIM 00’€M BIAHIMAETHCS IpPU
MPUTOTYBaHHI CyMIlIl JJisi OTPUMaHHS 3aJaHOi KIHIIEBOi KOHIIEHTpAIli BCIX KOMIIOHEHTIB
cymimii. Tomy okpemo rotyiots 4 Ma ['P ta 2 mi 10 MM H20..

3. V KroBeTy MOCIiI0BHO J0JaTH:

Ne | O6’exm docnioncennsn | Ipixmki | Pubu Myxu Pocnuan
1 | Veymimi, MKJI 538*2 563*2 538*2 538*2
2 | Vrp, MKJI 50 50 50 50
3 V H202, MKJI 25 25 25 25
chnepHaTaHTy, MK.JI 100 50 100 100

JI1s1 BU3HAYEHHS 3MIHHM ONTUYHOI TYCTUHH Y XOJIOCTiHM mpoOi (01aHK) 3aMICTh CylepHATaHTY
JOJaTH aHAJOTIYHY KIJIBKICTh CEpeIOBHINA TOMOreHizalii. ONTHYHY TYCTHHY pPEECTpyBaTH
npotsroM 90 ¢ 3 inTepBaiom 10 ¢ Ha ciekTpodoTOMETPi MpU TOBKUHI XBUI1 340 HM.

4, VY cynepHaTtaHTaX BU3HAYUTH KOHIIEHTpaIlito Oiika 3a metoaoM bpendopaa.
5. Po3paxyBaTtu MUTOMY aKTHBHICTb TJIFOTATIOHIIEPOKCHAA3H 32 POPMYIIOIO:

AOD_

X

X chn X

A — akTuBHICTH (hepmenTy, On/mMr Oinka;
AODy; — 3Mmina ontruHoro normuHanHs 32 1 XB. AODxe = AOD1posu = AODéasxy ;
Vp — 00°eM ipoOH, M,
€ — Koe(iIlieHT MOJISPHOI €KCTHUHIIIT;
Veyn — 00°€M CyniepHaTaHTy, M,

[6i0K] — KOHIIEHTpaIlisl OlIKa B CymepHaTaHTI (MI/MI).
3a OJIHy OJUHUIIIO0 aKTHUBHOCTI TJIIOTATIOH MEPOKCHUIA3U MPUINMAIOTh TaKy KiUTBKICTh (JEpMEHTY,
sxa okucioe 1 mxmons HAJI®H 3a 1 xBununy B 1 mr Ginka.

P %1000 , ne

[6imoxk]

2) BusHavyeHHsI AKTUBHOCTI ITIOTaTiOHPEeLyKTA3H

IUCyNb(iTHUX 3B’ A3KIB y OKUCICHOMY TJIIIOTaTiOHI:

HAJIOH+H*

N

I'SSI

HAJD*
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I'morarionpenykraza (I'P, K® 1.6.4.2) karamizye HAJI®H-3anexHe BimHOBICHHS




(rmyTaTioH OKHCIIEHHIA) (TiTyTaTioH BiTHOBIICHNIN)

VY kiitunax S. cerevisiae I'P € numepHOI0 (P1aBOOKCHUAOPEAYKTA3010, sIKa KOJIYETHCS TEHOM
GLR1 i pyHKIioHYE SK B IUTO30I, TaK i B MITOXOH/PIsX.

VY pocnun I'P nokanizoBana nepeBaxHo y xsoporuiactax (6nussko 80%). [Iporte, HeBennka
KUIBKICTB 130()0pM BHSIBJIEHA Y MITOXOHJIPISIX, IUTO30JI1 Ta IEPOKCHCOMAX.

Y mioaoBoi MyHIKM HAaTHBHOI  IIIOTaTIOHpeNyKTa3H, ska Oyiga © romoJoriyHa
TJIIOTATIOHPEAYyKTa3l y XpeOeTHUX TBapUH, HE BUABJICHO. HaTOMICTh, TIOTaTIOHPEIyKTa3HUMHU
BJIACTUBOCTSIMU ~ BOJIOAIIOTh ~ NPEJICTABHUKH  TIOPEIOKCHHPEAYKTa3.  30Kpema,  TUIbKH
npenctaBHUKM onHoro 3 kmacy (I, trx-1) TiopegokcuHpenaykTa3 BUSBISIOTH 30aTHICTh
BIJIHOBJIIOBATHU TIt0TaTiOH. Tiopenokcunpenykrasu kiacy Il (trx-2) koayroTh BUKIIOYHO HATHBHI
TIOPEAMHCUHPEAYKTA3H, SIK1 HE MOXKYTh BITHOBJIIOBATH TIIOTATIOH. 3HAMICHI NMPEACTABHUKHU ITHX
KJIaciB OUIKIB SIK B IIUTO30JI1, TaK 1 B MITOXOHPISIX.

VY pub TIIOTIOHpENyKTa3a CKJIAJaeThCid 3 2 OJHAKOBUX CYOOJMHHUIL 3 MOJEKYJSIPHOIO
Macoro 50-55 k/la. Ha oaHomMy KiHII KOXHOI CyOOAMHMINI pPO3TAalIOBaHUN KOpEpMEHT
(brnaBiHageHIHAUHYKICOTH I, Ha iHIIOMY — HAJIDH-3B's13y10u1 JUISIHKY.

Ipunyun memooy

Metoa Ga3yeThCsi Ha BH3HAYCHHI IMIBHAKOCTI peakiiii okuciaenns HAJI®H mo HAID®.
3MiHYy ONTUYHOTO MOTJIMHAHHS PEECTPYIOTh Ha CIIEKTPOo(dOTOMETpPi MpH JOBXKUHI XBUII 340 HM y
po6i 06’emom 1,25 mi, sxa mictuth 50 MM kaniit-gpocdaruunii 6ydep (pH 7,0), 0,5 MM EJITA,
1 MM I'SST, 0,25 MM HAJI®H Ta cynepnarant. Koedimient monspaoro nornunanas HAJIOH
TIpY BKa3aHill JOBKMHI XBUII cTaHOBUTH 6220 M1cem™,
PeakTusu:
- 400 MM xamniii-pochatauit 6ydep (KOb, pH 7,0);
- 50 MM EJITA;
- 25 MM HAJI®H;
- OKHCIIEHUH TIIOTATIOH.

Xio pobomu

1. TlpuroTyBaTH CynepHaTaHTH, K OMUCAHO BHUIIIE.
2. IlpuroryBaTu cyMilll [Ji1 BU3SHAUEHHS aKTUBHOCTI IIIOTATIOHPEAYKTa3H:

Komnonenr | Buxigna xounu. | Kinnesa | Ha 1 ma Ha 10 mu (8 npo0)
KOHII. Jpiococi | Pubu | Myxu | Pocnunu
Kpi 400 MM 50 MM 125 mkn 1,25 mn (625%2)
EATA 50 MM 0,5MM | 10 Mk 100 Mk
'ssr MOPOLLIOK 1 MM 0,625 mr 6 mMr
HAI®H 25 MM 0,25 MM | 12,5 mxa 125 Mk
HxO - 8,285 mn | 8,285 mm | 8,285 mmm | 7,725 mn
CYyNIePHATAHT - 30 mxsr*8 | 30 mxs*8 | 30 mxn*8 | 100 Mr*8

CynepHartaHT y cyMill HE JOJNAEThCS, MPOTe MOro 00’€M BiAHIMAETHCS MPU MPHUTOTYBAHHI
CyMIIlli JUIsi OTPUMAaHHSI 331aHO1 KIHIIEBO1 KOHIIEHTpAIlil BCIX KOMIIOHEHTIB CyMIIIIi.

3. Y kroBeTy NoCHiIOBHO A0JATH:

Ne | O6°exm oocnioncenns | dpixmki | Pubm Myxu Pociiman
1 | Veymimi, MKJI 610*2 610*2 610*2 575*2
2 | Veynepuaranty, MKJI 30 30 30 100
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OnTuuny TycTUHY peecTpyBaTu npoTsirom 90 ¢ 3 inTepBasiom 10 ¢ Ha criekTpodoToMeTpl npu
noexuHl xBuial 340 HM. OckulbkM (EpMEHT BIJ3HAYAETHCSI HU3BKOIO AKTHBHICTIO,
PEKOMEHAYETHCS PEECTPYBATH BC1 4 3HAKH MiCJI KOMHU B IMOKa3aX ONTHYHOI I'YCTUHHU.

4. VY cynepHaTtaHTax BU3HAUYUTH KOHIIEHTpaIlito Oiika 3a metonoM bpendopaa.
5. Po3paxyBartu mUTOMY aKTHUBHICTb TIIOTATIOHPEIYKTa3U 3a (OpMyJI010:

AOD_xV
= =2 %1000 , ne
exV,, x[6inox]

A — akTuBHICTH (hepmenTy, On/mr Oinka;

AODys — 3MIHa ONTHYHOTO MOTJIMHAHHSA 3a 1 XB;

Vip — 00’em mipobu, mi;

€ — KOe(iII€EHT MOJISPHOI €KCTUHIIIT;

Veyn — 00°€M cynepHaTaHTy, M,

[61710K] — KOHIIEHTpaIlis OlIKa B CylepHaTaHT1 (MI/MI).

3a 0JIHy OJMHUIIIO aKTUBHOCTI IIIIOTATIOHPEAYKTa3u MPUIMAIOTh TaKy KUIBKICTh (DepMEHTY,
ska okucitoe 1 mkmons HAJI®H 3a 1 xpunuHy B 1 Mr 6inka.

3) BusHauyeHHsI AKTUBHOCTI IJIIOTaTioOH-S-Tpancdepasu

I'motation-S-tpancdepaza (I'ST, Kd 2.5.1.18) karamizye KOH’IOTaiil0 BiJHOBJICHOTO
TJIIOTATIOHY 3 HYKJICO(PIIPHUMU KCEHOOIOTMKAMHU 1 KJIITHHHMMH KOMIIOHGHTaMH, 110 Oynu
MOIIKO/KEeHI BHachimok aii ADPK (Hampukman 3 KIHIEBUMU TPOAYKTaMH TEPEKUCHOTO
OKHWCJICHHS JIII/IIB), 3MIMCHIOIYH 1X JETOKCHUKAIIIIO:

I'ST
I'SH + R-OH— R-SI' + H20

Y kmituHaxX S. cerevisiae BUSABJICHO TPU OUIKH, SKI € TOMOJOTTYHMMH 10 omera-I'STS
JOIMHU 1 KoaytoTbest reHamu Gtol, Gto2 1 Gro3. Ax I'ST y xiniTuHax IpixmKiB GyHKIIIOHYIOTh
Takox riytapenokcuuu Grx1 and Grx2.

Pocnunni I'ST 3anisHi y nerokcudikariii repOIiluaiB, roMeocTa3i TOpMOHIB, BaKyOJIbHOMY
JIETIOHYBaHHI aHTOIlIaHIB, METa0oJi3MI THPO3WHY, JACTOKCHKAINI TiAPOMEPOKCHUIIB, PETYIAIii
arornTo3y Ta BIAMOBIAlL POCIHH HA Jit0 a0l0THYHUX Ta O1I0TUYHHUX CTPECOBHX (DaKTOPiB. Y pociuH
I'ST xoxyroTbcst GaraTbMa reHaMu, 30KpeMa y COi BUSIBIIW 25 TaKuX TeHIB, y KyKypya3u — 42, a
y A. thaliana — 54.

['morarion-S-tpancdepasu y apo3odinu — 1e Beauka poauHa (EpMEHTIB, MpeacTaBIcHA
6mu3pko 40 Oinkamu mIicThoX (3a iHmMMU AaHuMH 10) kaciB (OUIKK Kjacy AenbTa, IMCHIIOH,
omMmera, TeTa, 3€Ta Ta cirmMa), [Ba 3 SKUX (AeNbTa Ta IMCUJIOH) € CHeHU(pIYHUMH IS KOMax.
BianoBigHOo y 1U10/10BOT MYIIKH iAeHTH(IKOBAHO IoHaiMmeHIne 11 reniB, ski komyoth [-S-T.
Jlesiki O1TKOB1 MPOJYKTH IIMX TEHIB HE TUIBKU BUSBISIOTH TIIOTATiOH-S-TpaHcdepasHy, ane i
TIIIOTaTIOH-TIEPOKCHUIA3HY  aKTHBHICTh Ta TMPAMIOIOTh AK cherudivyHi  MITOXOHApiadbHI
Tpancroprepu. Yci Buau [-S-T y mmonoBoi Mymku ik Kohakop MOXKYTh BHKOPHUCTOBYBATH 1
TIOPEIOKCHUHHU.

Y pub MOXHa BHUIUINTH JABI POAWHHU TIIOTATIOH-S-TpaHCdepa3: NUTOIIA3MaTHYHI 1
MikpocomanbeHi. Kpim Toro, rmorarioH-S-tpancdepas BITHOCATH 1O PI3HUX KIACIB,
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BpaxOBYIOUM HYKIECOTHJHY Ta OUIKOBY IIOCHIJIOBHOCTI, CTPYKTYpPHI XapakTepHUCTHKU. B
OUTBIIOCTI BUIAAKIB iX KIACHU(IKYIOTh 32 KPUCTAJIIYHOIO CTPYKTyporo. Tak, y pub BUAUIAIOTH
anmbda- (Al-A4), mi- (P1) i tera (T1-T2) kmacu rmotaTioH-S-TpaHcdepas. Posmomin ik
130popMaMy IMX KJIACIB € TKaHMHO crnenu@iyauM. Tak, y meuiHil nepeBaxaroTh anbda- 1 TeTa
KJIACH TIIIOTaTiOH-S-TpaHchepasm.

Ipunyun memooy
Meton 6Gasyerbcss Ha 3matHocTi ['ST karamizyBatm peakmiro Koo ’toramii 1-xjopo-2,4-
muHiTpoOenzeny (XHB), cyoerpary I'ST, 3 BinHoBinenum ritotationom (I'SH).

I'sST

O,N O,N

[IBuaKiCTH YTBOPEHHS KOMILIEKCY TUHITPOEHIT TioeTepy PEECTPYIOTh
CHEKTPO(POTOMETPUYHO 32 3pOCTAHHIM ONTUYHOI TyCTUHU npu 340 HM. BuzHaueHHS poBOISATH
y mpoOi o6’emom 1,25 wmu, sika mictuth 50 MM kamiii-pocharuuii 6ydep (pH 7,0), 0,5 MM
EATA, 5 MM TI'SH, 1 MM XJIHb Ta cynepnartant. Peakiito NOYMHAIOTH MOCITIAOBHUM
nonaBanHsM cynepHaranty Tta X/HB. Ockinbku peakuist 3qaTHa BigOyBatucs 1 6e3 ydacti
(dbepMeHTy napalnenbHO MPOBOJATh BUSHAYEHHS 3MIHM ONTUYHOI T'YCTHHH y XOJIOCTiH mpoOi, sika
MICTUTh €KCTPAKIIHHUN Oydep 3amicTh CynepHaTaHTy y peakuiiHiid cymimi. s po3paxyHKiB
BHKOPHCTOBYIOTH KoedilieHt MomapHoi ekcrunnii XJIHB 9600 Mtcm™,

PeakTuBu:

- 400 MM xamniii-pochatauit 6ydep (KOb, pH 7,0);
- 50 MM EJITA;

- 50 MM XJIHB (po3uunstu y 96% eranomi);

- BIJIHOBJIEHUH TJIFOTATIOH.

Xio pobomu

1. TlpuroTyBaTH cynepHaTaHTH K OMKCAHO BUIIIE.

2. TlpuroTyBaTu CyMilll JyIsl BU3HAYEHHS aKTUBHOCTI TIIIOTATIOH-S-TpaHcdepasu 3T1IHO TaOIHIII.
Crig 3ayBaxkutu, mo XJIHB Ta cymepHartant y cywmim He M0IalOThCs, MPOTE iXHIA 00’e€M
BIIHIMAETHCS MPU MPUTOTYBAHHI CYMIII JJIs OTPUMaHHS 3a7aH0i KIHIIEBOT KOHIIEHTpaIlii BCiX
KOMITOHEHTIB cyMiti. Tomy okpemo roryrots 1 Mo XJIHB.

Kommnonenr | Buximna Kinuea | Ha 1 ma Ha 10 mu (8 npo06)

KOHII. KOHII. piowcoorci | Pubu ‘ Myxu ‘ Pocnunu
Kpi 400 MM 50 MM 125 Mk 1,25 mm (625*2)
EATA 50 MM 0,5 MM 10 Mk 100 MK
GSH MOPOIIOK 5 MM 1,55 mr 15,5 mr
H20 - - - 8,634 8,634 8,634 7,85 M
CYNIePHATAHT | - - - 2 Mxn*8 | 2 mxa*8 | 2mkan*8 | 100 mkn *8

3. Y KioBeTy MOCHiIOBHO JIOJATH:
Ne | O6°exm oocnioocennsn | Qpixkmki | Pubn Myxu Pociiman

1 | Veymimi, MKJI 612*2 612*2 612*2 563*2
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2

chﬂepHaTaHTy, MKIJI

2

2

2

100

3

XJIHB, MK

25

25

25

25

JUig BU3HAUYEHHS 3MIHM ONTHUYHOI T'YCTUHHU Y XOJOCTIA Mpo01 (O1aHK) 3aMICTh CylepHATaHTy
J0JaTH aHAJOTIYHY KUIBKICTh CepeloBHILNA roMoreHizamnii. ONTUYHY TYCTUHY pEeCTpyBaTH
npotarom 90 ¢ 3 intepBanom 10 ¢ Ha cnekTpodoTOMETp1 ITpH AOBKUH1 XBUIIi 340 HM.

4. VY cynepHaTtaHTax BU3HAUYUTH KOHIIEHTpaIlito Oi1ka 3a metonoM bpendopaa.
5. Po3paxyBartu mUTOMY aKTHBHICTB TJIIOTATiOH-S-TpaHchepasu 3a popmyIioro:

A — akTuBHICTH (hepmenTy, On/mMr Oinka;
AODy; — 3mina onrtraHoTo normiHAHHS 32 1 XB. AODxs = AOD1posu - AODéanxy ;

Vip — 00’em mipobu, mi;
€ — KOe(iII€EHT MOJSPHOI €KCTUHIIIT;

Veyn — 00’ €M cynepHaTaHTy, MIT;
[61710K] — KOHIIEHTpaIlisl OlIKa B CylepHaTaHT1 (MI/MI).

3a OJIHYy OJIMHHUILII0 aKTUBHOCTI TIIOTAaTIOH-S-TpaHcdepasu MpuilMaloTh Taky KUIbKICTh (EpPMEHTY,

AOD , x

Cex V,,, x[6inok]

x1000 , ne

sKa YTBOpIO€ 1 MKMOJIb AUHITpOQEH1I TioeTepy 3a | XxBuiauHy B 1 Mr Oinika.
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