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T2 EBD. COBNDRED, ERE - ERROHY DT E I KK OREE D
[h s MR EENEREOHEEABCAETIBERENIA L L VYL AT 4%
BMRET5. EENICIIESR. AAZELDETIRENH) TRERBEET 5 44Y
EREREET BN, 2L Y ORBREDBLC NS EEPEOEN LD TRE
BBEFB T BRI EETOBRENI AL VU VAT LEBETE S,
XS ICHEMRREEATAEROMINA FE LY E — (L L BBRESEEENA F
TUHALRRIE, THRBICE2HREBENR UM LENREEEEHS D
TR LB, MADOTHEHET 2 HREBEHESMTLEL,

2. IROM|ME
2.1 BNBHRNAA I HORE
211 BLEFEDS I 21— RBEKRENY

I —ABEREEEZANRZR, BCERBEIISIVI—RABREITHH L THEM
L. RHEBREEIZ 0.01mM THD. £z 5mM UL TRESENRD SN
Iof-. BRETEOER S LB TERECBRERENTWL .
212 BUBFREMHLBEFAT1AI—SDEA

FNA—AFF Y —CREORIGBETERELELT 2, Lidt> TERFE
FORETIE., LUHYOBENMETTAEREESNHD. FTOERIRENTI T
TR THRERREEZETIRAES. RECETLNERMIINT 2RER
DEMMAESN. JxOb 2BFAFTAI—FELTHEEBE VI —AF
FLHF—FORICAESE. BEEERER T VOBREEHFTEL.
2.13 pH DE

BEZICIAEE pH 250, o HOBNEFELTANDHEEICIL pH OREEH
RBEBENH D, T THINA—A4F ¥ —FEHl%E pH=5.6. BEBE®KRD 7))V
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AEHERD D pH OREEFAN. TORKRE. pH5.6 5 7.5 OHBEICBLTHRE
BRTD pH OREEZTRWIENHES M ERo /=, ZHid, BENBREICE
S THERD pH AN S HFEINTNDEDEEZI SN S,
22 KBERMFIA//ONS U RGEEE Y
NEOBEEEZRT Lz, CTRIKIBHGHERE D7 I VEDHNRFVILEZED
TI/BERELBEODDERELEHAREGLE. Thbb. KEEHFOLE
BEEKCFSICOERESICIDVTI/VER2EATS. ZOT7I/ET/NII
FIWTERrERIESE., 7IJEETNVTEREORMICY Yy 7HEEFREES. &
DFZI2-TWINTNTERESEIIHE (BER) 2RIEEEZEERREDT
WTEREEREDTI/VEXH Yy TENEREIND D THERD RN DETE
WEBLICEETER. YFHRE N 18G 2EELL. KEEBHFOELRHENE
N gGBEEEL THERENCELLT A I MR TE .

3. N ARV VIV RTA

31 N FAT774=F4

EEVARORBICKIGLARBEOEEEZEZRFLZD. HBVITEYRITEZ
EITIE. EERAOERZHVECEBELRTNERSRV., ZOLIBERDOZ
BIIRETLOIBREREIL £EICEO TR IEDTERNDBDTHD. BEDEL
ERAICRATAOR., E—RBE-_2—OVBROKRBICHIBRELE-IISESR
EIRENZBOTHD. ZERTE B - ER). X @ER). T @R, %k RE).
=G4 (RE) REOYHE - LENIRXNF—Z2EINEST (1 NV R) TEHBT
LZH/BEBOTND., —F. PREERIBVTHARRUVGRELENEDORER
L2 EZRATOHRMRNEEL. INSERHL TIEBRIZEZ2— O E LS.
CDELIBEFEDHDENEDFHNENEFB D D2VIRERL XD LIRS
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ﬁﬁ?%éﬂ\:n%mn%ﬁtyﬁMmfh%Eikiﬁﬁﬁ%gbémmaim
HREEYBIETNAAEBAEDLERED DOTHS. Tiabs. N1F 2 FIEHE
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BEHAREROLZE LV IDBBRESINTVEYE, ZORXHR DI IINLa—2E

Y THd, INVa— RV EERSFTIROARFO SN - BEORE. /44

AVERMN) —DOGHETREIN I 2ABEFRETHILICLIVEBES oA DT 41— F

Ny ZHIBICRBNDE LR TED, SHLILAEGOBRFHABL LTHLEL OFER LS

TW3, ZZ T

(1) EBEE~DINaI—RFFF—FYOEEEDRES

(2) #EBLAEIZNVa— 2B VOEERBEOERZBIR, TORE(~DERSE
Hx. BELE,

322 JrLa—RteH

3.2.2.1 RIERE
BEBEREBCEAESNZIIVva—2FF ¥ —+F (60D) 1%, (2-1) RO LS/ va—2R
DEERGEMEST S, ZOBERBICEV IZ7vasF7 v biBB{bAkTREELD, L
o T, BELARIX (2-2) ROLHWT /—FoBETBLEND, ZZTEZSE
LERELZHAT AL TIINI— A BELERETAENTE D,

GOD
D-Glucose + 0, - D-Glucono-8-Lactone + H,0, (2-1)

HgOz g ZH’ + 02 + 29— (2_2)

FOMIZS, FNVaA—RAF I F—FERMFF VI —FED2BEOBER2 I VLS
VEBECEBHULTINI—RZERTIFHER., ~F¥ o7/ () BAA %2R
WT, ERTEI~ZIYV LT /8 (1) BAL LV OEEBMNERICIYV IV —REEERTD
FE. X/ VEREFRBEERLT DB u— VAT LARENED D,
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RERHD, _BEEREINVILTATE FEBRLRE &Y, Sciff HEZFERIE
BHERBSBERAENTWS, flxiE, V7T —EE2I7ALZALTATE FERBWTH T A
E—XREIIEERTDFHFERLC IV RN—EE2RI RAF LU REIZEERES L pH EREREIZ
BELTDIHERERH D,
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BSFREOSERERELZAVTERSFRICKERSCZHEAL, BRZ2FRELTE
LiItE Y, BRICERT D FETHD, IAVFIALTALTE FIZREVLERFBLAEDO—
Thd, PIziE, THVa— L FX L F—FBETATIVOREBBREINVINTAVTE R
NE L LEBEREBRECEBETIHER. L-TI/BAX L F—E2INVIALTATEFR
FRWTTAT IV EREFEL, BREBCEELTIHEREYRH D,
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V7 —E42BWETEY L TBURREBICEBET A AR, ¥77 F—2FFV
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BEBEWZ ERREINTVD, BETIRERLIHELzE V2, EFZEGL2ERL
HEL, JVESLENLRLBRTEDL RV IREREATWVS,

3.22.3 UNaA—RAFH—EOHE
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- B
INa—ZAAF T F—EOEHEIL. Ing H7= D 150—250units L ETH B, 7275 L. lunit
N a—REZEBEE LTpHMN 7.0.25CICBWVWT 1 5EiIZ lumole D D-Z v ) -6 -
SV RCRERTIBRELLTERT 5.

- HFE
INaA—ZAFFXF T F—EOHFERIIMN 18,000 THD, ZOFIZIX, 2O0HEFRTISE
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DEBITEY . TOBLBIRISCAELSHFEEL TS, ZhiX. FAD B’EERLOES
WEWERELBRLOBMOKREREL LTERL., RIEOEBRIIESBEESLTWD
HDThHb,

* pH DR
BREEORE RFICHLTHHIZERERRFTH D, SN2 —RFF VI —EDHE,
—RRICEBPH I 5.6 L\ vbh T3, £/, BHERLZLNDZDILpH 3 2.0-8.0 D
EThHD, . IVa—2FF L F—EDOEEADPHIZ4.2 ThHD, LEEN-T, B
DPpHB4.2UETHNIFEIN I —2AX T F—FXACEEL . BEOERICEZEEE
ETHZLLHETH D,

- B E
BEEIXpH L RARICEBREHICREEBEEZDIEAFTHD . I NVa—REF L F—EDHE,
RERIEEIZ30-40CTH B,
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PIBNANNRTDNIZE->THRERZZITS, /2. Hg2+, Ag+, Cu+’2 FOEEMA A+ bR
BRICEOBREMHZBET S,

3.23 EBEESLIUXRRBRFIE

33231 JILa—RAFIHF—¥DEEL

FFRETIE, INVa—RFF T F P2 EBREICEELT DI HFEL LTIAVIAT L
Tt FEZRAW:., BE{COFIEILUTOEY TH 5,

(1) FIILVOEMRES

INa—2FFx v F—PEHEMCAOERE LT, EEN 3m DEEEEL AV (K 2-3
(a)), BREESIL0.IMFT7 I BEER (0.MKEB{EF VY T L-2F ) —LVEBIKR) 2ER
BeL, BELLABEERZBIBIC, VYU 2 —ElBL LTHLEBYRBIZERLE,
BIRIZ0.5ADEERE 3 HAMBETSI LIV . FIIVEBBOOBLEREEICES
L., EREXEIT I/ EZEALL,

2) TNEATALT e FébD Sciff BERRRMAE

FIIVEERES L-AEEBEZ S INVEATATE FIEKRPIZ 3 BEKET 5.
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Q) Inva—zxFxvF—¥oEEL
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B TDEE, TAVEIATATE RKOTATE REE I Va—R XL F—FDT I &
DBRAKFEEITEY ., 2) LRKRIC Sciff BERTEREIN, IVa—RAFx ¥ —E2EEBR
HICEETZZ LN TE B,

3.23.2 JNa—RtErUHDAERE
AFETHERLEZINVa—RF X F—FORERELH 2-2 TRIZTYT, BRFOS
Na—AREBRECEELLERTWA I Va—AX L F—P s L TBLX,
INa) S b BB bkREERT B,
CITHEUBBEAKRIIE/IEEERETEEEREL LT 55V OEEZARTLHI L
RV RBIBELEND, 0L EOBEBEKRKROEBLERITABLAKRBEICLSTD
Tihh, BEEAROBAERZHETDIZLICLY, BERFOINVa—RBEEZRD
BIERTE B,
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Electrode /
% O—Q—(CHZ)Z_N=E—(CH2)S_E=

1) D-Glucose + O2 —> D-Glucono- § -Lactone+H202
2) H202+ 2H' + 2e” —> 2H20

H22 BEEEHEIRSLCRICEHEE



! Potentiostat

- Computer

;*/' } Es
C (IS
<
RL
\ >
>

Current Monitor

3BEHRICLBRT I a Ry Yy MEE
C: 3@ (BH)
R: &REE(EE/IRLER)
W: kABEB(I NI —R A+ —FEELRR)

(42-3 REREZEPIREE



agNVA—-RF* ¥ -EFEELRABERRE

byho s —BE

C)fR IE(LIRSIRE

ZILESH S AR

M2-4 BN



 Injection
e 0 Sucrose (10mM)
= _ Fructose (10mM)
-E .
S _
£ -300 [
O
c _
(o]
-
©
% 600 -
5 Glucose (10mM)
_goo | 1 | | | | ! |
-20 0 20 40 60
Time [s]

[M2-5 JINa—REYOREERIRYE



Oxidation Current [nA]

Glucose conc.

| Injection 0.3 mM
0 . amm /
<0.5mM
1.0 mM
-2001 <3.0 mM
<5,0 mM
4001
600} V\ 10.0 mM
1 [ | 1 |
-20 0 20 60
Time [s]

[2-6 J)Na—ARILBADERZELL

AR KT



10

-—t
1

o
-—h
1

Oxidation Current [nA]

0.01 !

0.001 0.01
Concentration [ mM]

F2-7 JNaA—ROBERREBE



3.2.3.3 REREE

H2-3 IEREBOHMBETYT, IOHE. /NVa— 24XV —FPERELEELZEE
WWERELE, BRIV 2 —BRBL LTHEERZESE L., ZBRERICITIR/ELE
ERZERALE., TAFNLOBEROEE X 2-4 12T,

BRIZIPHZ 5. 0ICHAB LI/ 2 VEBEREZAWV  BRE~IIXT A v I RE—T—
I VREXTHEBELE, T-ERIRETIT-o .,

3.2.3.4 EEBHZE

A2 FICE o THEENATA-F2HBETE 5ERILERLESE (BASIOOB/FN L
FerIApNT—I 2T —a v BASHB) LY ERBEB~DOHMEE% 550mV (v. s.
Ag/AgCl) IZEREL 7=, 0.5 B EICHWE - LEL. A FA U TT A AT A LEIZRTL
1

ETERBA LR —EREDC/  VEBEER CTERL. BIRERADIEREN—EILR
ST L EHERE, FEEIINI—ABED I/ VBEHFIREZER L, £/, ZAra—2x
BE*EBELNFICETTAZLEILLoTHRKDODERZITo T,

3.2.4 EBRER

3.241 TNa—RtEUHOEERRE

EHFRTHERLIL NI - YOEREREZANRERERK 2-5 27T, Rkt
YHHEADOBRELETRTAIVa—R (IM), Ya—27a—2X (1M, R (IM) 100x1
EENENEEBEN (7 BE®K ; 10nl) KHETLEZEZA, JNVa—REHETLE
BARIZOWTOLHBILERZBRAT I ENTERL, JVa—XLEULBEETHI V2 —
7 —2ARRBEOBERIREETRERNI ML, ERETHERELEZIVa—X ¥ D
ERERELERT LN TER,

3.24.2 TNLaA—RGEOEREKREN
INA—RE Y ISEOREREERICOVWTHRRILERZR 2-6 17T, IBFT LD
i, ZAa—2BEOHMIHE L TEBLERMESEMT I EBa»D, ELEOLE
REIEBEICBVWTIOMUATHY , BEERILIVWEWVWZ S,
INa—ZABRELREISN-BLERECEFE* oy PLELOER 2-TIZTFY., B
LEREII N —ABEICLAILTHEKRT 2, £/, IR TI/AL T —ZARENSuMUT
TR, REHENIBILERBEE Ny 7770 FERICALND /A XL ORXBBAREEE



Thotlz, LENST, SNa—XEBEOREBFRIZISuM TH B,

EDIL, INVa—ABBREEBEFE TR LEEEOREERECE(LEZRMN L, ERER
FH2-8ILFT, 7T UEREKR (FVa—XBEM 2EHRL, ERENAEELLIL
FRESR L%, BERIAS 1000 D & Z AT LuM, 2000 > D B & T 3mM, 3000 # D BF A& T 10mM
DINA—RABREER LIz, IV a—RBER (72137 = VEBER) OEFREEIT6.1
(ml/min) TH D, IBFTT IS B VOREEROBEE(LIT P REBBHEDO S
Na—ABEBEICHIELTEY, BERTFESERTES, £/, NBOPDOEREE
WT—EBOBLERELZTRLEIEND, ZOEEZZNICHBRT IV a—RBEICHL
T7uy hLELDOZR 2-9Z7F, RLERZEAL. RFEOERY 6 @ITo = NEH
HIREL, BV OREDCETIRIRD O EhoT:,

3.24.3 TNa—REUHDEEEFEEKER

22 IR TRIGRD X S5, FAha—ZAFF L ¥ —VEBLRIGIIEREEZSLEL TS,
EHIRISICEVAERT 2 EBLARIIINVI—RBECHBITIELE LI, BEFOE
EEZFBRECLHATS, C0X5 I/ va—RtrHsERT28E8. BEBRROEE
DI FELRD, LEP > TEBEFERIRARTE, EVVOREOEBTHREZSLE
Z2b6Nd, LERSTUTRIINa—R U VOBETFEBRRKEEEZBRE LI,

HONLOERIRAENTY I/ THI LIV BATFBEREEXETI® T W7
VEEBEIRE . MBLLTERENTYV VI Lo/ BEKRE R, AL L a—
AB|E. ALEBTHE L, K2-10IZTRT LI, HhoNULOERTREARATI 7L
THEEBRRZETI®E TRV VBEHRF T, AR L TREERENIHAL
NDIETLTWEZ RS, ZOZENnL, TLa—RerVORBRECIIBEFERIEK
EHEDOHDZ EBRTBEDLND,

Fle, FNVa—ABEKREZ 0. 1-50nM DREGHLETHERL, TLEThO IV a—ARE
L TEOREERBEZFARNCREREZR -1 ICFRT  H2LBHOMRIICIN T —RR
EH ol F TORBETIHRHEERMEIZZ Vo — A BEICHFIT S, EEMN oMU LD
FECTIXERELRRBOONARLRZ, ZREE2-2 TRLERISRICEIVBATE D, T4
bbb, 22 DRERTREBERIIIN I —ABEICHEATIZ L2B_EN, BHFESR
ENBOATVALEDIC MU LDERERD NV — 22 BT 270013, BEER
BARBLTWEZENRREREEZ LD,
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3244 A T4I—53—DHA

BRICLIBLLERGT. EELEBRBOEFORZICLABOTHD., HFITEE
NENEBLEAELTBS b, B LTHILDOLERH D, BLEIE LTHI LD L
REFELPLWVWSOPDOEF2*FITRIZEICLY, BEE2BLEE2HEEHY . BExA
ELTBML bDIEIBEFIIWVWONDEFEEZDZLICL) BFEE2EXLTOIHEEZRE D,
BIEZEELE, FZ2EREL L5,

ERRBCBELENZINa 23X F—FEOHE, BILBEOHFEIIEDOEELT
T, BEEOIINa 24X —FiZ, EETHHI /NI —ANCEFEZTRDI L
KEoTI/Na—2&BbT s, FLIOBERSICEY., BEHIBTRCBITT S,

IRETOERBTIT, BHREEZRIRL R oEBERBEOIINVa -2 FF L F—EiT, BEK
PULFETOBRVEFRBGFEL LTEARATIZLIZLY, bLOBBIIRDZIENT
&3, X2V EDILERIERNETRT,

Glucose+GO(FAD) — Glucono-lactone+GO (FADH,)

GO (FADH,) +0, — GO (FAD) +H,0, (2-3)

H,0, —» 2H'+0,+2¢"

X H T GO(FAD), GO(FADH) IZZh FhB{LE /v a—24F v F—F, BxBAXL ¥
—EERT., N 2-12@ I E0OEXREZ T, BROERICLY, Jra—2Fxy
F—EREROERZMIVRETER., BB(LKRNELET S, ChEZEBRRETHRILTDIZ
CICEVEONIBLERMEZHBTI LY., IV —ABELZERTHIONNEX
NDEVYDEBTHD, LN oT, BHEERERERRLTNVWSHE, Ira—A4x 4
—EREb EDOBLEEIIRAIENTT, TORENBETTIEExbNE, LALEELE
BRLOMIIEFAHENCBETIODEENESIEI LI, BEERRORVRE
THBRIGICEVEEEZR ST IN A XFTF U F—EE2 L EOBERIIRT I LN TE D,
IDEIRMREAT AT —F—LEE ATA—F—INFRONSRERY. £
HERYMTHD, ZOAT 42— —5AVWELEBRBOBLETRE X 2-3 7T,

Glucose+GO(FAD) — Gluconolactone+GO (FADH,)

GO (FADH,) — GO (FAD) +2Mred+2H° (2-4)
2Mred — 2Mox+2e-

ERX T Mox. Mred ZFNEFNELE EXBOATF = —F—%2 KT, £7-. K 2-12(b)
KIDRIEODEBRETORIGHERERT.,. EF2ZTRY ., BEx koI NVa—2F
XA —FiE, BERXREINEL, IVa -3 XL F—FPOEHRMEEETDIAT 4
T —IEFERETAIIEICLY, BHOHLIBLBICRDAZENTED, AT
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— -l IORISTEFERXRITRD L THBRAEENOCEBERABIIRSY, EEREICETZ
BMETAZETRUBIIRDIZLNTED, LEN2TAT 42— F—2AVDIHBE. B
FERPIFELRVRETLDEVVTORENEFETEILExbND,

3.2.4.5 Jxnotr

EHETIE, AT 42— 22— LLTHEEBRIIILVEXF VT AT FBREELE
Ferrocene Carboxialdehyde Z{ER L=, 7xo kv D{LFEHERXELK 2-13 27T, EF
DEBTREVVTHAPBEFBEROREEERITHZENALNIRS2TZOT, BLTAT
E FEEZHO 70t 2 VFATATE ROEDLYICERREICAELL, BEE 7
NaA—2FF TV F—BLEORDOAT Az —F— L LTRAVWEREOEFBRIOBRERGESE
ERELI, INa—Z2FF L F—F¥OBEAELRTIX, F7IV2ERES L-EBLEN
Z7xutBRE (0.2-0.3%) FIZ 3 REHKEL., LIV —XF XU —EBEK
(10mg/ml) FIZ 24 BFREIMMEB L7, K 2-14 127 zu v 2 VIV TATE ROEDLYIZ
RIGEET-ERZHERALILBEEOREEREOREER(LEL T, HICTT LI, &7
T UEREREERL. REHEREL—ETHDZ L 2B L1=% 500F, 1000 F. 1500
. 2000 HORATENELN, 0. oM, 0. 3nM, 1.0mM, 3.00M D F NV o — RTEREEF LT,
HART LI T7 =0 2EELEBDBEL I NVINTATE FOBELRAKIZS
Na—2REELIIHIE LTV,

Fho . K2-15 CBLERBEL /NI —ABRELOBFKERTE, 720 ERIL, 7
NaA—2AREFNEGRESIIELTLRE-BLERERNOERBHREZHESFL TWVWDIORL
N3, IR 7zvBrBAT 4 2—F—L LT, Fha—RFFF—F LERBBICN
FL, EFOBRZZITI LI VERRLCEZABICETIETWVWDII L ZTY,

3.25 FE®H

(1) EBRREWXFIIVEZERER®%. IVILNTATE FERWTIVa—ZFFY
F—PREELTDIHEL oy EERRE, SV XBEREFEELLOADRFET
HDHT ENERBTET,

(2) BERRRCLERBFEBRENIRLTWVWAIHES, FIra—RtrYOREFETT
HIENBEHLN, LML, 720k 2BEF AT 4 x—F—LLTERBEINZ—R
FxVF—EBLOBMIINESR HBIET, IVva—2BEOR (BHEBEIOEEL
ZiT3) BERTOLEVVORELHFT LI LNTEL,
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3.3 MNBHAICLIEEERYEOS B ESRENE
3.3.1 L&z

ZRIETIERDDNDVEEREES~OBITICHE O REEFERB OB KRBIMIITIST 51
., BEHESOEREFHES. FHABELHE - BASh, BKODE - BELZLTT
BB SR TV, Hio, EERNOLERBORE LRI OBYE - BEOZZLT, &
EHEEDHEAZEMNETIEREEDL D VITHREESFIZIBVTYL, TOBREENEER
BELBZoTWA,

CONVS BB T AEETO—2 b LTHRNBITEN S 5, B/NEITIEIL & KRS
EMEOBELZREYN, EENP OBRETHONTIFEL LT, EERRAEBRZONE
TELSRENTWS, IOFERBIBIFa— 7 oBRENZBMIATa—T A
B0, TOENEILEBELRIETHEARERLH 2, |

I TRMANERN T o — T RSB SONTHENB L L b, TE— T OERRICE
BERIETEBREERICOVWTHLRET S,

3.3.2 R4/ aFAT7 IRk
3.3.2.1 »A4 05847 ) REDER
v A uaZ A7V REEIE BrainDialysis ti& LT 1966 IR ANIEA I N, 1970
ERIZAD, PNEOMBER 2 —T7ORERIToh, MEDESWERORERIZHVIKE
MERE LLKBREINE, HFIZA T2 —F O Understedt D7/ NV —FICXDFER
(Hollow fiber) BHEZAWE 7o —T7 0MB LERK{LFEKREIBZ (Electrochemical
Detector; ECD), M #k{E s v~ k75 7 4 — (High Performance Liquid Chromatography ;
HLPC) A G LR ILBME,P O RRELSITENEASND L ZOFEZEST invivo
TOR=RNIVEBOREIHRBEBREFOSHE TLELTbhDLIXRoT,
ZTNETHREMBALOMBERICFET 24 LRWELTERT 2 HFELE L TR
Cortial Cup ¥£38 & Uf Push-Pull Cannulation IERAWVWLNTE =, ZHiT 2 FOM/NL
Sa—LEMOBMBAICHAL. —FDOh=a—Lh5 20100 1/nin &0 ) HEATE
WITE CHERKREZBRL MO =2 —LERS LA2RLERREERTZHDOTH D,
IOKHER, MATHEMT2H005MEE 100%E<EIRTSHIENTED, LHrL,
ERBOZXREELENEELERIIE L TILEND Y, MERKNIPEREND Z
L FREERLTRFRAERT 2 EMOMEBEBET I LRENLGER LR T,
—7% . BrainDialysis I/ EN F 2 — 7 CERBEIERETHR T 2O, HEA LW
IERH TRRIIELLT2LENEFROAEIITE RV, MEBEORELD 2, B



B EBMII b TRE L ERERYBA LN TE B,

3.3.222 R4 00 FAT YL REDRE

v A7 uFAT Y RAER, BIBRE»ORD T —TOEBIZ) v H—EEBRE
FHZ LKLY BREBRPECFETOILEDRELBENAOREARIZL > THBERI L.
BHTHHLOTHD, 7u—7OEEEX 3-1, 3-2 IZ7T, 7o —7IBERCA VI ¥
BREFZER (Hollow fiber ) LERBERTLOD2EDF 2 —ThbiEREND,
Tu—TEZRERMICFAL, —FDF =2—7 (Inner Cannula) (I—EBTERK LT
TRV ERBRE T e —T7TEBEOBREPEERERZRTTET S, TOBRES -7
BEOLEDEIBREARIIL > TREOBVWERERA~LHL, Yo—T7HICRYAE
n3d, ZoRROHEXKZK 3-3 IZ77,
EIEN2HEIIERTIEBEICLVERY, TRENORTHA IREIZLVRE
ENd, TNTNOERFESBEOSESFE (HFE Cut-off) UTOHHEMPER S
5, PERDFELIERH2MES 0%HBRTEILWVWIBE. TOHEOHGFETRE
néo@&4KHMMWﬁmru;b%@%%i@ﬁ%%fcMidﬁﬁﬁ%iﬁzmwo
DX F8& 20,000 BEOHME % 0%EKRAIELE 2D, BEHFRDOIT 2SIV, T
Fraly, TI)BREEEBI/NEVSESFREORY AWV F, BERETEFIC
FHYB LR HOMOES THI. KERFESFEOEEA VD LEIRRIIH R DD,
PREBERBREORMYHELI R D,

3.3.2.3 Jo—Jo#EsE
HZELADOHEIZEALE—RTEF— b (BEEAE—R), BRI I—RXA b, KIT 72
YA=RUA, EAT—R, FaFuTr o RERAVLRS, ¥, To—7 OHER
R3-5DLICN—7R, ZAbhL— B BEHFSHELENDHS, FRETERECISTED
FE50,000DEAR—XTETF— FEEE, BRIZ (C) DR ML — OO EERLL,
¥, BEMESSOERIZ220un, & XX 5om TH 3,

3.3.2.4 iExEIRE

WAERER T o —T7ABO(ENEE 7 o —THAOBREZIC L > TEREKRFICER
TA20T, BREN-HEORERIEREO Yo —7AROBRELY HEI RS, ZOEN
DEEEXTTHLONEMERETHY, KRADIITEREND,
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Recovery(in vitro) = Cout/Ci (3-1)

Cout : in vitro THFEMNICEIR Sn-BHYRKBE
Ci : in vitro TEWEABEOEMNMERE

in vitro & in vivo TOZu—7EEOBESSE LWL RET D L. £HERNTOBNRE
BEOBHNDEBEIUTOL ) CHETE 5,

Ci* = Cout*/Recovery(in vitro) (3-2)

Cix* . AENTOEWEAHEOEMNYERE
Cout*¥ : HAENTHENENCRERINT-ENDERE

LML, EBEOCEEATORER e —7BBEORENBO THETHY ., LEDRE
(ZEEE I Y SLC Y, invitro TROILBMERRZEZOETETFERTDIILIXTER,
In vitro TORIE. H DL in vitro, in vivo REF TOREDHEIZ >V THIMEINE
ICEZDEBIOVWTRNTOILERD D,

EXMERRIVONPDOERICE > TEEERIT D, INOHIEOVTRUTOERYE
bbb,

(1) EFEE ,

ZLOPEEICI - TENENIMED invitro DEINRIZRETERBOREDEKE
IKOWTHIEER TR Y, AR EN R FESENT 2 LEREENCBITHI L, &
HEUNRIIEREEN 2—4u 1/nin LETRIZE—BERDIEBBEEINLTV D, EF
EFTDHERORV2—4u 1/nin OFEI A VLN D,

(2) MERE
RENREI e —7EAEOLEDEERE & IEEGTH 2B ENERRITREIC LS
T2,
(3) BETE
EURRIIEEEICLLE L TEMNT 3,
4) EWMELYEOHEEER
BOMEIIYREXEHEERL LD, v~ AE% (nass transport) CERT S, AL



ETHHBERTF FCHTIEIRRITIT I 2R RICHTIAERNBOESO—IZT
ERRV, TNERBENTF FRBIIREFLRLT VW LCRERTREEZLND,

(5) HEBHRE
AMENRIRENRHICL > TRRZS, TAREOHRE. SFE. HERERZEZDOEN
Lo THEBEEPEDLDI LD THD, EHIZ, in vitro iZH~T in vivo TIXHEE R
RE—T, TODEHEREEBRBEEZ LD LERY, BRFa—TH~OHELH
¥ in vitro DHFEITLRTEA T3,

(6) drainage %

BB EIToTVWEHE, 7u—7EAEOHEBEATERBERNIIS AHERS, &
REIOERZIT) LETDORER. EEPOLOYMHEHOBEMBBAL D, Tu—TA~DOH
BEBOHrELT 5,

URIZORT-EROMICETRBEE, BRBEOBRZEVEANKRIEEL5X2EELRE

BTohd, Lo T, 7o—T72RAVTEENOROYEBEZRKDBITIT in vitro

TROLEMENREOHR D LHEEZ T TIER+2TH 5,

3.3.3 RBEEHFLURBRFIE
ERRTIIHRECEDEDO—2THY, AP LAFALEVELTHHLNATWVS )
LT FrF D (NA) &, MBEFOEEMERS TH D Glucose, RF, L-ILB., 7V &
B DWW THMNBI R L A7 a0 — 7 TOER £\, 2 0OBRES{ICRT 5 EIRR
~DOREBERNT, UEDCRICIAZMEORBBRBE., HAEE, BINBROEREE
FrRbEEk, £, REBRIBIRIFRTANTIVREDF U RIBEEME, TH
LOBERDOENBE~DOEE LR, 2E L MIZOWTIREBKRFTESIIHEIND
TENnh. NADBEHBBIUVREIRO-DOEFRKIZIL 0. IMEEBBREERL. Lo 4 ED
MBEIZOWTITBMAEZER L.

FEHRETEATH /o7 TRERINDIRXBOEBEDTHLR2VOT (FK10p1), K
HOGHICIIERETREENBVWONFELTHVWAILERH D, Lo T, EXWIC
EERHETHS NA ZHOWTREEREI o~ T 7 40— (HPLC) L EBRILEREE
(ECD) % # A&7 HPLC-ECD ¥ T. £7- Glucose, R¥E. L-HE, V2 —iZ»D
WTROAXEHERAVWEBRELL-TEERZIT- 7,



3.3.3.1 HPLC-ECD v AT ALIZKZNABEESH

BU/NEITEIC L > TEE L7 NA ERIEDZH D HPLC-ECD ' 2T L% K 3-6 1T~ T, BE
HBEOCRMBBRPIHMNEN e —T 28 L. MBEAR L FICLVEBRKEES 211
DFETHEFM LI, EUI L7 NAIZHPLC-ECD v AT AL L » TEBEKES T 21T o7, X
BREAFHIO NS T74—RBAISLELTAEZEZFT A (0DS, CI18) L ) A H A FEHED
FLAERERL. BRELLTIZO0. IMY VEREEK (pH=6.0), 6% A F /) —N 1-F 7 &~
ANEBEEFRY DA (400ng/l), TF LT I -4-BBEZF Y U A (50mg/1) OM
RObDE BV,

REBRIERALESEN T L, ERLEREBOFEMELTIIRT,
(1) ST L

gt HRASHIAMaL

= Eicompak MA-50DS (4.6 ¢ X 150mm)
iy o Iml/min

BT LIBE  Te=30C

(2) ERLERLHE
figst HRASHT A 2L
B Eicom ECD-100 ER{LE®H B
fERER 77774 NEH (Eicom WE-36)
BRER R-E(LEREM, (Eicom RE-100)
MEE 0.45V (vs. $R-HILBER)

3.3.3.2 WAXREE
BRETREAEZIT - LREORAEREERBIIUTOLDOZEM LT,

L3 BRRASH B SIRAER

i U-2000 B ¥ 7L & — L5y F R EEE
LTHROEEBETORERGLZLUTIIFRT,

E& 340nm

Fa~xXy b ¥EERE 10mm
RERE 20—25°C
X BB HREB K



Mobile HPLC
Phase pump Automatic

(1.0 mi/min) Injector Analytical Electrochemical

Column Detector

U > .
7 — —
A ODS 5mm packing
01M P B (pH=6.0) (Ti fégfg 50 mm)
6%  MeOH =
#0mgl SO3 Recorder

50 mg/l EDTA

Infusion Purﬁp
(2ml/min )

Microdialysis Probe

HO R 0] R

U —_— j:j +2e "+ 2H+

HO 04sv O
VS

Ag/AgCl

[3-6 HPLC-ECDYRFAEFDFNE



TJNha—R, L-$LBE. RE. V2 VOV THRUTORERETCERYIT- 7=,
1) Zrz=—x

HK
a) Glucose — G-6-P + ADP

G-6-P-DH
b) G-6-P + NADP* - JNaB—6- #EL+NADPH + H'

AR L7- NADPH D&% 340nn OBRKXEDOEMTERT D,
(2) L-¥LB

L-LDH
a) L-$LE& +NAD’ 2 vV B BE+NADH+H'

GPT
b) A EVE+L-ILE I B 2 L-To5=v+oa-4 b TNV Z— LB

a) TAER L7 NADH O BIT L-HLEORICHY T 20D T, 340nn DEEED
EMTEET S,

® K

Urease

a) RE+H0 — 2NH,+ C0,

b) 2-FxY 7NV F L — k+ NADH+NH* +

GLDH
- L-Z /W # A — b +NAD++H,0

b) ORISTHEEINANDHOERTVEF=TEE-IT1/2REEBICLHFTIOT, K¥
EDOBVEZRETDZZLICLY, REZH-RTVE=TEZ2KRD 3,

4) ZYVku—1

GK
a) 7' V+ua—/)L+ATP — 7Y twa—n-3-Y 8+ ADP

PK
b) ADP+PEP — ATP+E L E B



LDH
c) BN EEE+NADH+H - FLEE + NAD”
c) TIHE SN NADH DEIZZV o — L DEIZE L < NADH MSE{L XL T NAD i272 9 |
340nm OB E TR T 5,

3.3.4 EBHER
3.3.4.1 #AxtE4RE

AEBRTHEB L7 HPLC-ECD Y AT LD NA LK T A REBEZRE 3-TIZRT, ZOE»H
Aol ) BMLEMMEIIOITEE 27. 4-822ng/1 KB W T NABEABICEERILEKEL
TORMEIT L. 02nA/pg ThHoTo, ELEFHI AT LD NARERFIIS 7 F N/ A4 Xk
233:1 THL00fg/HETHY | BOTEEKERDIT VAR THo T, FLEHH AT A
FAVWTHE L REBRTTONMBE LM ISTEN 0 — 7108 > TEIR L7 ER
BHETONABEOBFRER 3-8 IITRT. ZOBECRVT HLAEDOMICITIFE R ERBF
BHELN, TOEEHE NAOHEMNENERITZO0. 122 EEHTE -, TERFOEREREMN
sna—Ax RZEF,L-LEE, FVEo—ilonTHELNDZZ Enb (K3-9), BHE
THRWEM/NER 7o -T2 AVWTINOEMELERTHAENRARTH D, EHIZER
DEENOEHEICHTHHEMENERIIRI-IOLIICEHEINN, L-AEBEZHRWT
EOFEOHELBENEINROMICHFIBENEHD Z L bHALNER -7 (K 3-10),

3.3.4.2 EREELHANBRELOERK

FAERFICNTIEREEDOEEL, 2 FEEO NA BE (50nM, 100nM) (Z2oV THEAT
LEZbDERI-11IKTRT, WTFROBEIZSWT S EFEE DOEMIAE, FExERERT
BEBEHICELTZ, THIEERKEDCERICHE s TEMBRAEZVICERENDIED
BRI 250, LMBRALEZ*BULI2KERETY, EME2BU-TEZ29ESLS
DFEERBBOTHEDEEZOND, LHLANL, HXERRIIHERT O NABEIC
Ko TREEINR,

3.3.4.3 Sephadex M FHEET TOEREE LHEXEINE L DOBER

NA Z8¥E (100nM) |2 Sephadex G-10, G-200 @ 2 FEE DMK F & BRILBR SEZDFIZ
To—T72RALTERERZTo~. EREEQ (X2 1/nin T—E & L7z, HAIFOD
EARRFRI TR, KRIINE A %K 3-2 12777, EBR TIE Sephadex 6-10 % 2g. Sephadex G-200
Z 0.1g T2, 100nM @ NA R FITIRE L7, 72 NA ORI F~OREZFIZL D NARE
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Flow Rate: 2 ! - min™?
R=0.122
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Dialysis Consentration[nM]
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Dialysate Concentration [mM]

Glucose
R=0.1039

15 20

L-lactate

| R=0.0975

10 15

Urea
| R=0.2406

0 5 10 15
Glycerol

- R=0.1663

0 5 10 15

Medium Concentration [mM]

H3-9 AEBREREEERRREDRER



=3-1 KR HOEFEUNE

D% FEXFENUNZER (-)
NA 0.12
Glucose 0.10
RE 0.24
L-2LE% 0.10
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DELERDGNAD o, EREEZE -12107F. BHERREEREEOB A L &
bICHE R EEMICHA T 575, Sephadex MBI FHE T Tii NA BB A L s LCHE
RV, ZHITEREEDNE WL A, H D VIIAKBRIE D/ &4 Sephadex 6-10 BIF
FRWEBAEETH S,
—F BRI —TOEEFHE (2) OB THEEL SO TOMENERN S . Kk
RELND,

d_C—l 2rK

2 By i
) ¢, -C) (3-3)
hE
z=0 C,(0)=C"
_d( )=C5 (3-4)
z=1 C(Ly=C
DEBTHRITITEREE Lt AMEINZBOBERIAROLSICELZONS,
In{l/(1- R)} = 21, LK 1/Q, (3-5)
R : fExfEINHE[-] Yo : probe M ¥ [Length]
L : probe @& & [Length] K: RiEWEBENMFELE [Length * time™]
Q : FEFIEFERE [Length® » time™]
=7 L.
R: ut _Cin
¢ -C;7

Tho, HFERBLELRD. |
C, : 7u—7HRFMOERBTEETLHME [nass - length™]
Cr:7m—7ARKBIIERBRPOBEBRE [nass - length™]
Cy' 7o —THOCBIDERBEFTOBEERE [nass - length™]
C’: 7u—T7BWENMNROEERE [mass - length™]

B 3-134Z In {1/ (1-R)} #f 1/Qd DEIF % 2 T D Sephadex MK F, BL OB FEE
ERVBRFTRHELEZHEEGIZO2ONWTT ey PLAELDE2FRT, INLBON2EICH
EFOMICIERBENELN, ThETRORBICL - THEENRALS, EROBEEHD 2n
Kk THEML, TNEFNDOBRELVREDEBEGEKEZEH LR, Sephadex AL F
FEERVBERF CTRO-REDEBEFEOM@EIX, K=5.52X10° cn * min™, G-200 FiE
T TiX K=2.47X10%m * min™, G-10 F7E T TIiX K=1. 09X 10%m * min" THh o7, FHFFEIZ
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NA+G-10(%2.47 X 10 3cm - min™1
NA+G-200(%1.09 X 10 3cm - min?



LOREDEBBHREY SBEOBRT TREAR - EERTIEnD, 7o —TEHBICHE
ETHA2WAFHEELRY, HEEREFLET I3 AEESTREIND,

FERRBEREYIIRT A v 7 AT —THBL, 2OEMENRBIRETEREZR
L2, HBROBEILL > THHBEIRRIZIEEZ2RO o7z (K 3-14), ZDIT ¢
P HRREBEERIIERTE R LEE LD,

BB EITo>TVWDIHE, BN -7 EEOHEIIRI TERBF A~ HEIND,
Wb w3 drainage ENFETHETHIE. 7o —TABICHRNFREOEENEFET D
BE. EEHOERICEVBERENLOBEEE~OHBEOHEENBRLERZD ., Tu—TH~
DHEBHBBLTEREERH D, FFR THEM L7 Sephadex 6G-200 38 & T 6-10 1TF
REE DRI FERICEITR VA KBUEICE L TIiE 6-200 /X 6-10 (23t L TH 20 fFR &\,
Lo TAMAFHFET 2RI OILBEROBVW*ZERTHIET. FHETHLAL
RIEDEBDREOEN—HRATEHIbDLEZLILND,

3.3.4.4 NAOHBEREFIIHTZIVVMEFLIIVOEE

NA ¥&#& (100nM) (& F4 10, 30, 50, 70, 100 (g/l) TR B XSV VMET LT
SVEBRLE, OB RABVTNADBERERZIToLFER2K 3-151277, B
EEIZELDIEIL2FEHB2 007NV T I VBELE{LCX LT, BMEIREIT 20-30%
EEEZF R LB o TUVIET AT IVEEHRERSIETH NA DEXFEIRRIC
BEE*EXDZLIIRVWEEZLND,

—F. BENEOHEMEBIRFIINTIVVABTAT IVEMERICLZRBEOREER
L7z (B3-16), Z#IENAEHST (100 nM) (CHEH 100 (g/1) ICRD LI VVMET
NTIVEBRL, 7u—7%2BREZBBICbE> THAREITHRELE:, ZO07a—T7%
RWTHIZ & B#RICNA DEIRERET 72 BN T — 720 VABTAT IV 2806
BFICHRBLAELOR, TATIVERISEETRVLOLD G 5%BRETHLD. FE
WCEIREMETLTWS (P<0.05, —TEBOSEIW), INRXTATIVBRPIT
D—TEREMETIETENBICTATIVURRE LD, BORREHSEBETLE
mHEEILND,

3.3.5 F¢®

(1) BERREOOBFTEERAGKEEMHE THD NA, Glucose, JRF¥E. L-5ALE. 7V *®
B—/LIZ2WT in vitro TREAELZRLAER., VT LEMERRITH 20%
TERZHTE D,
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(2) FEXNEUIRBIZEREREOHE KL & HICERBENICEA L, MEOMICIZLTORE
RO Y LD,
In {1/ (1-R)} =2xr,LK - 1/Qd

(3) MMEWRZI7o—7EARCEETI>HHNTFSIIREEELTT, LYy VRE
TNTIVREDE XV BEOERBE~OREFIZLVARICEDT D,

3.4 INEHNNA ALY
3.4.1 IFL®IC
IRETHLEIVa—REUY X, TORERNEHE~DOBRE, SEOES, BHR

HEVW)ATENRLTWAZEBALMIR 2, £/, 7zt 2BFAT A= —4F—

ELTRAVWDZ L TRBRY OB EEBERBERGHELMET I L b TEL, %S 5IC,

EBR~DEEBEREZEZIDZ LIV IV a—IUANADERST V2 — A EHER

RELVOAGEEDHELZHRTED UV 2RETHIILNTEDIHNDLEZLND,

L L, SHEBRITREIBELLTLUTOARZETLND,

(1) AENRYEIPEREETIHE, TNCHET 28 OBREE ELTI5L4ERN
Hb, Lol BEEBRRAZIR LEBER BV TRBEEOEENRARIIFET
D%E. TROEZXBILTEHATE 2V,

(2) R—OBEECEHFICLVEE~DEBREELEZITo-TL—EOREREZR/LII LN
EETHY, Eo P T LICREREERTINERD D,

Q) EENFTOERZERLEEES . TV ER%E 0. 5mn L FIZHK/IMET ARLERH D,

£/, EFETRLUEBIERERY A BN EL, BIEREGENLVE VI AT

ENTIINVDED, Tuo—T70EREESESHBOEICHEREZEL. BROMEIZESD

EVIOIREBDHD, LEN-TEBLATREIDZIEVREOEITIIATRETH D,

#oME., S, BREAMCMA TEEZEREZIIA»LOE U FTERBIZE > THRR

LRTNERLRVWREERETHS, I THEIREAELERLBINEN o —T 0O

EORFTERYANTBANBER A A2V ZHREL. TOEEBEERA.

3.4.2 WINBHEFBLIESHENMT LY
3.4.2.1 WUNBHRNA AT OEE

R 3-17 CAEBRTHVWEBINET A AV OBBEETRT, TV FORT 4 —i3H
lemT, =RXHIETHR TV D, £/, BRBREZERTDOD2EDTF 2 =T,
AEZzEET 2R THDLRAETN TV D, RETHIZIN 2Nk EOAFHED = /- }



Inlet

Outlet

Polyethylene tubing —————»

Sillica tubing

Working —
Referrence  ——»
Counter —»

1t

Dialysis membrane ————I{{||
(M.W. Cut-off:5000) 1!

. epoxy resin
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AVIRERINTBY., TORRUICIIIERER. 3RER. YV 2—BE. B8IUH
BEFRBTF2a—7BMOONTVD, ZOIBIEREBEF 22— 71X, SLICTHICES
SNTVAH 1 mDB/NENE (¢=220um) DEHWETHVTEY , BFBEERITIZRX
VEBHIE TR E INEEIC RS TVE, ZOBNEOERESIIEBTHHNOT, ERT
FERTAIEBEIZOHSEFI-O0ORBREOTaT s Z—% LD 2F, EFNFEXDOH
DI EEBTE S EMTILHIEBEE L, £/, RELEE»LEEHEF2—TREILIC
BOKWRY) =F Lo Fa—TITEHFEN TS,

BEBERE~A 70V ) U PERAVWTEVY Y EHORI = F LU Fa—ThbEAL,
oY DEGE THBRBER TR L, BTE®D Cut-off 1X. 4 F& 50000 TH DD T,
BRFTHIERIBENEI»ORET DI IRV,

3.4.2.2 WUNBWNAF L HOHH
IDEUYEERTAILTINETORBUSLEBELT, KOLI72AV v FHBHRF
T& 53,

(1) BOBRRLLHLENRVIRY , BIHHRBREBRTILICLIVZVRLIAT
HIENAETH D,

(2) BATIBRE2EXDLET—2o0B U FIIEESELF-4. SXECLEHENE
FEBRTDHIENTAETH S,

Q) A—DHEBHIEELZATI E VT2 ERTIY, BRBROFARICEETIIEE
CREBLERY, TP T LOREREZERTILENRZ N,

(4) —EERTIBROBRIIBO THETHY, BELEBRERBLERL TRENT
Hd,

B) BV EDLDHRIL NI FTHY, S%TOBROEKBETXE. Ty v IH%E
ERCRA-BEL. BEOBEROERESDOA LV FA E=4 Y 7 ORI H
#BrTE B,

(6) “RHRBERLERVOTHNENED L D 258 - B, FLTHITE WD BRIE
EORMEIBERTE B,

(D BRYIYFEVWFICEETHI, BELEOBREBL LB L TRBICbIE>THERTE S,



3.4.3 EBEESLUFE
HM3-18ICEREBOEBHNEZ T T AERIIBVWTHL IV a—2AFF L F—PEELE
BOBELRAK, 3 EBBARICLAIRT Uy a Xy FEABRETAWTEB{LEREZRIEL
Teo VEREBR~DOHMEE% 550mV (vs. Ag/AgCl) IZRRE L., BBEERRIX 0.5 HERETH
E-REL, AVFAVTT 4 AT VA LIZRRLT,
TNa—RFXF—F (MEMETE) 0. IM ) BEEHFIK (pH=5.6) IZHFEL, &
ERVTICEOVBNERT AL A HICEALE, T2 BELrdICBEL, HAE
FEREE LI L2BERE B OBRED /N —ABERF TORILERELZREL -,
ERITRTERTITY., RBBRIEIIRT A7 R T—ICE V2 TRBLE,

3.4.4 EBRERERUEER

3441 BILEREOTINI—XBEKREFE

FHFETHER LM BHEALM LB DIV — A BEKEEHLFABRELE 3-
19 IZRT, TDEEINa—2FXZ ¥ —YBEKREEY Sng/nl & Lz, ZOERTIIE
LERE*HETIRCBEEABRBBEZRVEL. AHBORER2To-. Hh bE1L
EHRBER /NI —ABREBECLEFAL TEMTIENbMD, £/, JLVva—2BE
0.0IMM UL T TNy I VSOV RERD ) A XOEETREEREDONNT Y XINKEL,
T2 5mM LLETIIEREBBOLNARLRDZ I o, AIETELBESGEIT 0.03—3nM
ThHd, BEMBEOBREREL LB L THERMERRERZEIISSH, b5 BOEREZ L
BRLTEOFHREIENTWD Z LB H5,

3.4.4.2 BHEEFERFH

INaA—2FXF T —BRETOREBERTEREA2LELT S, LEBRo TERFERD
RETIE, ErdORERETT2HHEENH D, ChEENDDIENT, HOo0LHE
RHRENTY VB L THRTBRBELZBETIEERBE, ERE2ATI T LA
PoltbDET, TORBEREORHELELBE L (K 3-20), BALHALNREL
INERENT IV VI TR LV BFERBELZBETIELANRESBET L, £
REREICHTOIRERELRESR2TWVD, &b, BHRERBRECETIRIRIEEZNH
DOEOBDIZORNET-, REEBHREDC /A XLETLE., £, BHEBRBELR
LERELOBEFRERI2IICELOIN I LR ERBPTOBEFEERELSBL DI
LEDoT, RESNABLERELBLTAEARRLORD, Z0I L2bbLREER
FOBEGFBRRBEN BV VYOREIIREEEXDI LD IND,
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3.4.4.3 AT4I—4DHEA

BERISTBREOELYDEFZREL LT 7zt vy 2BVWER, SEOERTL Y
zRBEVEBFAT AT —F—L LTAWVWE, BEZX 3-22 1Rt MIZART LT N,
NTYV T E - THEGERBEZETERLAERKLE., BEDRERKEOTE S 27
By hLTWBHR, AEICISEDEVRIZEAERVWILBSNE, 2O EMhbT7xr
BUEATAT—FELTAVWD LT, AEBRBRTORTERBEOREEZMETHZ
ERHEBREEZ BN,

/o, 7zt ERAVWAILETREERD /A XBBLTEHR, CHXEFZEEL
LTERNE<EE. EFMELEL TRIEBRRTHHIEEL., SOERERPTHHEL
TEREBREMEETRET I LTEOREEZRET IO THEILELXD, 7z
Tt OBE, BTOREZEBIUVERBEBRFPY TOLKE LV IBREBEEZRVWSETEBRRIG
MAL=XIZBEZY, /JAZXPBLTEIODEEZXD, THIIH LT, BRBKRZERT
BMIETRHETSZ2HFELHIN, TOBEMILEFATOERLVWIZLEELD L,
Tzt ERAWEEFRENTHDEEZ D,

T GERBIIOMNEETHY BELMEOBR LS LB LEDOTRICEB VAT
FERAORIGCERFETH S L ¥ 5,

3444 TNOI—RARELBLERELDOBHRK

Txo0bt A BREBRFIIEEL TVWRVWEED I Va—ARE LBE({LERE L OB&K
ZX3-2312, BRLILBEOLDZK 3-24, K 3-25 I, K 3-23, 3-24 TIE 7=
—AFX A —EREIT 1 Omg/nl, X 3-25 T3 0.5mg/ml THD, EB TR I va—XA
XX -FEE®,0.1.0.5,1.0,5.0,10, 15, 30mg/ml L E{LX ¥, TOREE. 0. 5ng/ml
UEDBRETIVEREEZBDIENHERL, £/, TALDOEBRBENEOFTYH,
IVEELTWE b DI I NVa—2AAX T F—FREMN0.5, 1.0, 5. 0ng/nl DHETH o
2o TOZODRELELERDILEMOBEDO LY TIERAEORTATIYINKEL, &
FERBFBROBRELAERFABEED LRBIILTLLEFALRZN B0 oT, £ #
ERRERIINa—ABEGELEZARNIER., IVra—XAX o F—FREMN 0.5ng/nl &
Img/ml DL DN, FNa—ABEREBE 0.03—10nM LOBEOBERBK L ET—FKL
WEEHDOBIENFIRETH o7, ZOBREEZ unit (ZHE T 5 & 88—176 units/ml &4
D.45% 100 units/ml AIEDENENDOERLZAATLLED—DOOBRIZRDZTHASD
EEZD,

B3-23 bE3-24 2T DL, 7= B EMALLDOOFHBERMES IV, LA L,
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777@ﬁ%%®%®i¢é<&ofﬁb\@EﬁﬁTwaéo:@@W@@mﬁw:
—2AFF A —FREOEAICLADN, K3-24 LH3-25 LB THEI N —2
FEVHF—FEEN 0.5ng/nl OHBETHAITYFEHLI2HLODTVa—2AREORIEIL
RETH D,

3.4.4.5 BELHOEE
BEREHIEECEKETS Y, ARBERE Vv PORECEEZRETEEREY

<D, QIEEELBCEREL OBEFEE 72y P LEZHDER 3-26 ITTRT, K2 bAH

BT ARERE (25C) TOMIERELY b, RBOLEFEAOERE 7CHTHE) ff

FCOBLERERN 2 MERENELT LY, £ 0CULTHRORENBEY , BE

BEDT 5,

FlERIC i%@ph&%b\ty%wﬁﬁﬁ%&Lfﬁwé%éﬁmﬂw%é%%&é

UEN D, T T0ODIAHKE pH=5.6, REBERO /7 Va—XBEL L. OMITREL., B

WD Y VEIEEERD pH % 5.6—8.0 T TEL & ¥  REHEHK P O pH B{LORBEZHR I

(0 3-27)., W5 pH5. 6 725 7.5 DEEICE WV TREHERF O pH OEEEZZIT 2N L

BB, ZHIZERREFTEIC X - THED pH TN REINTVNEHEEZLR

Do

3.4.5 F&®

(1) BABHEAAL LU HERBTAILICEY, TAa—2RELE (LERELO
Mic B VWESBEAELN, FAra—RAFX L F—FE E 100units/ml IZBWNT
FOREHEEI SN —REE 0.03—10M TH o7,

(2) BENEBEEEE: AREICEFAT AT —F— LT 7=kt 2BATHILET,
BERBFOETEREBREOKEEMETI I LPTEL,

(3) BUNEATSA AL pl T 6—7.5 DFEET, BETIT40CETRETETSH
D EERNICBOTIRTDICFOBEZRAET I LBHA/TE S,



Oxidation Current [nA]
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4. WINBHRAA ALY OKBEFAI~DGE
4.1 [FLBHIC

FELEHEICLDKBEFRII., BEOELLHRBERMETH D, EROEBIN
WK DKEHHTIX, BEERVUBEEZRE, 7V TAORMLEBREDBRETH D
e, TR RMIENTERVONRBERTH S,

EFETRE LEBIBR AA V1T, BINBEFBERTOBRRSICL > TERT
ZBEBLAREZERMEENIRE - EETHZ é:%‘?ﬁlj’ﬂs“ﬁﬂit LTW3, Lo T, B
EXESBRREICLoTEOEENBEEINDI LI REBREZBRTIILICLD ., BE,
EENOEBERKEFT O DODOHNBEN AT BT ERETEDLEEZLND,

4.2 AIERE

BR7EFALaY T RTT—FUChE)B L W= ) 4% & —+F (ChOx) & 50mMTrIs-
BEBRHEARICEMRLE 1000/nl DREBERBRL L, Thi, ER{LFREZFOBE
EREBEHALLER 220un OFBMEF2—T7RICHEELEZ (K 4-1), T VIl
RBEBOFTESNTEFTERS2RHHIBELTRAECRVI Y, BEREFa—T0HF
B Cut-of f (X 50000 2D T, MO FTHIBRIIEF2—THALLRET I Lidv,
—F R H (BN ICEETIEETEFLa ) v ACh)RRENERIEF = —THILES
IR - AT D, Z D ACh I3BESR AChE IZ X > T= VU > (Ch) L BFERIC A & 41, Ch i ChOx
I & > TilEBE kKK & Betaine ICHMEIN D, ZOBEEEAKRIZIESIERERIZ 550nV O
BEEZMZAIEICKVESICEBLEN, ZOBRATIBLCERBEZRAETSZ LT,
AR LCEBEBEARBENRETE S, TR2OLEBBEARBEIBREHECERREC
EETHOT, BILERMBEZRAET I L TERRXESECEEREOCRENTREL 125,

4 3IRBHZE

AChE & ChOx DIREBIRZEV VT EHFOR YV ZF L U Fa—ThoBREF2—7THICH
10pl BAT R, oy etk - sREBY Tris-HEBEEHFKRZHZ LEASEAL (10n])
FICEBAY V FTEE L, HABRENEE L7 Z & 2 HERE., BT 10nM (278
BLZACh#%50ul BATE, BARRAZ -7 —THPHBEREL, HNERESEEIIR
STEBZHRL., TOLEOHAWERE L AChEARINDERIENDZEZ% ACh I T 5B(LE
JEE LTRAIE L, REHEEIXEBEE L AW T 24CIZR - 7=,
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4.4 RBEER
441 AChBEKREEEUYEEIIRTHEEROpH. BEOEE

Dialysis Biosensor M ACh BEEFEIZOWTRE LY (K4-2), ZER TCIIBERBER
P B3 AChE, ChOx F£1iZ 100U/ml & L7, BB{LERERIAEEICHF LV BRBIKRETHE L,
R—-BEDCREICN LEHSEORELIToM, TOMER, ACHBE LuM2 5 1o OFEH
TEBCEFREIRE KT L TEMT A L RmBLE, £72. ACh SEOERMEZEDR
TRRDIIA—FHETOERLE 10 BEOREZITo-HER, BELZBREESRBD LN
(X 4-3),

SHIBLERBOEIZHNTIBERDO pH B L CREDOEEIZOVWTHARE (K 4-4,
B 4-5), ZE ACh DBEEIZ50uME—F L L, BEEKFHEIIOVWTIEHR—EBEEOREIZH
LIOELEDREERITo7-, BILERMEOKRE 25 pH8 25, T -BLERENSEEL T
WOBIBIRE 24 CHARBTHDLEZLND.

442 BEREHOREN
R ZEECTHBELEREOEERIIOVWTRNLE, 22T, BREVROTLLRIK
RIVEHLTE,

ﬁﬁ%ﬁ@%mﬁww=iiﬁxmo

AZBEREOEBERTHE L-ERE
A BRAICBIEL-BFOERIE

—ERE-FARLIERERY 4 CTOREFETENS LV OHMMESREZRAFTTE 200%
AT (K4-6), BREZMBE-RBEL-BELLORBARKIHTIEEOE/LLEERD T,
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