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= b D%)DU—Z}E’S}%{K@@%’THEMSE L THWBEREENED (enzyme-linked immunosorbent
assay) (ZX D EICHIR SN EEEBROEE2BRMENICGEIHLF A M ATy OEBERB 2T o 72,
I T A AT ik xEE/LL, FAMATFTR Y RUOBEDEURVE F T ¥ —+F (horseradish
peroxidase, HRP) #ik7 A M AT O Y ZHEF ML 3872, BTEEATFA T -9 —Thb 7t
A5 ) =R O"HRP DEE TH 25 BBILKFEZ RN 5 &, WIS N8 HRP OBEE RIS L Y Bb
ByzutryAy /=) (Fc'OH) DPEKEND. &7 4 A7 BEEHVTERESNS Fc"OH 27 v X1
A DY ZIRHA L7z, SRS M OV SR T [ 0 BE B & 8\ BRI 5 & & ST R R AL
Y yN—2BEL, VAR EE(L L7z e VO - AR & T4 A7 BMEARELL., = tokro—
ABEOMEE, PEREEILOBICAESELE Y VIET VT I VikE, BEWE THH HRP E#F A P AT
O iEEROCESALFEHIC BT ABREROMEICOWTHRE L, &0t iTo7. BohalEsk
BeHWTT A MAT O Y 2HEAMICHEL, HRP OBREE 2 BRAAMIHRNTA2Z 22X 72 b
AT YDOEREZT 7. TAMAT U VIREOMMIMEY, BURERSEORBDEI S 0.5~20
ng/mL OREHFICBWTHEIEON. ZOFEEHVELE, BEOY VT L — 2RV E

CHELTI T EWRENE LN,

pallie

1 ¥

B TEIVEEE, EAFSIICBWT, FilE, BEX
K70y 74 v TEIRG S NG LERT R EBMEC
HbH. L, = rokro—2 R, FOECEERSFD
WERBMLTEVEREARERO 2D ICBERMENTE
(enzyme-linked immunosorbent assay, ELISA) %% DA
DALITovRADTTy b 7+—2E LTHEIATY
5, BEFHELIZAL 27Ty L ORELELT, Ky b
ELISAY, 70 —ANV—F vt g4 (L L) 74NV L—¥
ary7ykA4)?, IFsvTu—MA L) rax T
T4 = TUFA VT LAV ERERINT VA, »
THL = bobn - AR HROEELEEL L, HUR
PRI X > THRIBES ST WL, oy 14
vFT vk OYE, BEEERATREL, Hikshi
TR ORISR AFIZL VR LTS, P —H—
WCIBROIENIC, £a304 MR, SR8

P B RS RF IR BRI RL RS R B R 2 L 980-8579  ET Ik
BT SRR WA EEE6-6-11-605

PMVATERIE NEERWREMER Y ) 27 72 b ) — TR
f: 062-8517 ¥ EALIRTEFXHER 2417 TH2-1

TRy b0 B anidT v S arN—T g v EOLER
TR R ESHBIRTWS, $, BEETIIESC
LB REOBBERINT 2 HEDDE»C, (LR ER
95 HEY, pHOELEMILT 2 HED R EVNDH 5.
HZ, SEEERESFE ML —Y—LLarF s ALY
=Ly HF =R R =MV T S AR B AL THE
SALERR AR T 2 HE R ELHE IR TS, Zh
LOREE, RN LAY VT L - 2T Ty P T d— A
L5 ELISAH:% L R, fifE, K9 Y TVEER,
N, RO A MET A2 ERZEMELTITDRTE
7z. BIZ, pont of care testing (POCT) DOERIfE- T
Fer B BGPTSR ZEI%L, 20HTH 199961 A
WCHARRZ by FA o F v v RBR LI TFI 70
—WAL)7ux T 74 —DABAL VTNV UWH
By MIR&hey oW,

INHDE QIEEERNETH 525, L)oo EElk
EEOLLDIERILY AT ADHEI TN TWS., £+
DHPTH, BRGZERBEZIEEO/NIL, 751 21L
PEHTHLHETHANTHLLEZONRTWS, BMIHEIC
BRLFELTHVIEREL LT,
potentiometric sensor (LAPS)®, Xi%, pH EZHHE 5T
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BEWmBLEREHVAL V=S ALY, B
FIUSIARAE L7z pH 2 b2 M $ 5 B, BRALZEENE
iz )Ry —ACH LAD TRIEREST 247 HY, &
a4 FIZSEHHEETA M)y EY TRV Y A MY
—THET 2 HEDPPEEN TV D, TNFTHEESIE,
ELISA IZEZRALFBEMSE (SECM) #MA b/l v AT
LAERBLCERLY. SECM I, ~Af 70 - F /) BHE T
O—7& L72ERRN 7T — 7HME (scanning probe
microscopy, SPM) O—ETH V), FREDORPTHEBIIB
THEATT 2LE G % BRACFHIBIFRER Y A F7 AT
B2V, I, EEESRTCEETLILICXY, B
FriEsic B A LM E OIS Y 24 A—VE LT
EHRAZENTURTHL. EEOIZLANIZ, #F AHER
RENRBEESRZERL, BEBREEOA A -V 07
WX DDA EMPIE (carcinoembrionic antigen,
CEA)™, a4 ay VP RO CSHSY »7%27 (CRP)™
DEERERBEITo 72, HIZ, RATHERIC 2 Mok
ZEEMNSCIT T AEREH, TaTVvA AT ok
£ ZRIE 727,

KiFgeCld, = ot a— 2EEHkoE e {tiitk e
L, BERAED SNV A F ¥ —+E (horseradish per-
oxidase, HRP) OEERIFEDBELFILEFMEICE DL 7
ANATOVYDEEEIT-72. TAMATFO VT, BHF
VEYO—FETHY, NOWKREHEED 2L LTEILH
AR A I S NS, B, IIEIcEY 7 A F R
70 YOEAKTY, BUEEREEL L T-RICRMS
oD i 2 WK P MM IE TR RO BE Th 5 & Ot
HENDHBY. Fiz, KHEOIWEOREERE R ZOMOKE
DOBW, FVEVHRBEOHRHE R SCHFHENEY.
T A MAFO U PifkE = buokro— 2 RICESEILL,
KFEREDT A MAT T Y RO HRP k7 A MAT 0 v
OREBWEBRIMUTHEEAL ) Ty 2ok K
2, BRSO R O 2 Bl T A 2
EDMEELBRALFHENF ¥ N —ICERTETF 1+ A7
EREZEL, 70X MY v 7 2E#% HRP OBERIS
MEF L7, BBIOKEOFETICBNT, BEF{niEX
FAL—%—ThirREITE 7O A% J— )V (FcOH)
3 HRP OBEERUSIC L D BRIL S, BILEl7 kX
%7 —N (F"OH) 2R ENS. ZOFOH #&E 74
A7 BBICIDETL, FORLEREICL D BEICHRZ
NT A MATO Y ERB L, = babero— B0
B, MAEEELOBRICATESEL Y VIMET VT I v
(bovine serum albumin, BSA) BJ¥, HEWETH A
HRP &7 A M A7 0 ViREROBERIL RSB 2
BEROBFICOWTRE L, £hoR#EILEITS 7.

KAGAKU Vol. 56 (2007)

2 % B

21 HAELBER

B/ 0 F— VT APTAMAT O
(Testosterone-3, 7 11— »F5: M021812) I, Fitzgerald
Industries International ¥ (USA) 2 HEA LK. T A b
AT YRUBSA L, FGHZED SBA L. HRP ER
FAMPATFO Y (GF&E, ¥47) &, BiosPacific f
(USA) oBALZ. = tukra—READY vy
BOIERNTAE KR ST 57201, REENNER T
Tk EENIL (HARME) 2BEKTHHERL
T7uyFrrEme LTER L, ir A MATFO U8
RO E ELHEAE & LT Millipore # HF135 (Hi-Flow Plus
HF135 Unbacked) , Millipore # HF180 (Hi-Flow Plus
HF180 Unbacked) M U Bio-Rad # (Trans-Blot®
Transfer Medium Pure Nitrocellulose Membrane 0.2 um)
Dzt —-AREEMER L. VI - VERREL
LTECLY A% vy7uy 54 v 7mBEAE (GE~NNV
AT TN FHA LV A8 B BRALFEEHIO7-
Iz, BEEkfbAkFE (BEILSE) KU FcOH (Sigma-
Aldrich) # Hw7:. REFETIE, 4 HEOBREER M
Wi, FAMATUO RO HRPE#T A MAT O YOH
#2, 8.1 mM Na,HPO,, 1.5 mM KH,PO,, 2.7 mM KCI
FU¥ 187 mM NaCl % &) Y ERE® (PBS, pH 7.6)
VI, I 0.05 v/v% Tween 20 % & t» PBS
(PBS-T) Z#HW/., = botiu— A E~OHAEE
D7 DIT10v/v% 7 T —), 1mg/mL N7 ¥V
B+~ A (SDS) K UF 100 ng/mL BSA % & T+ PBS
(PufklE e L o PBS, pH 7.6) ZHWwiz. THIZAKY
MNEET B 72D ORBAGEERE LTHHE I TV,
iz, BXALFERC 0.2 M 7 = V8, 0.34 M NaCl £ U°
0.1 M KCl 2587 =V RIEEHR (pH 45) ZHwWwz. 8
LB X CEGRTHEL, 4C THREL .

2.2 ZhOEIA—-RBEEAOREOZ Ry FNEER
UMESFEEHR

NAFF o TTULLAY— (T4 VT 2y) ZRVTHT
A NAFa YRR bo Lo — 2B EICEEL
72, EE 400 um D XK v b ¥ ¥ E AW THAAZ HLHUE
BEELHDPBS # ARy b L7, B2 I0mLO7 1y ¥
YT AT T MIRIEL, PBSTIZL D 3 HpEH
L7z, 1ug/mL HRPZ#T A P A7 0 Y (RERBED
25 nM) % &t PBS K 10 mL 12 37C T 30 #HEREL,
ARy MEESNZHAARIC HRP Z# T A FAF 0 V&K
&7z, WIS HRP O, VI ) — I bEFESR
Fee FHOTHRB Lz, BBEI2C, BERIZ0.125 mL/cm® @
ECLMHERELHTL, BRTSHHE A v Fax—IL
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(A) (B)
Electrode :
positioner Working electrode
- (Gold, ¢ : 300um)
40
>\ T 7 —"
(&)
Electrode holder
30
3B 1
. Nitrocellulose membrane $10
e
e
-,
amm 4 ¥
Membrane 0.5mM FcOH, 0.5mM H,0, (C) 30
support in citric acid buffer (pH 4.5) < 2
Reference b2 0.06
electrode 40 —F 30
Counter
electrode 40
05
Fig. 1 Tlustration of the electrochemical detection chamber
(A) Total view, (B) electrode holder, (C) container of the solution for electrochemical measurements. Numerical

units in figure (B) and (C) are expressed in “mm”.

7 ALFERRREE A A -V ALV F T T A TE
CCD /1 *# 5 (PIMAX Camera, Princeton Instruments &) %
HWCEHI L7z, &XREMIZ 105 E L.

2.3 ZhOERNILO—REIANORFEOEELRVRE
RS

BioRad o Fut i o— ZfE% 3 X 3mm 20 B
L, Z¥AKT3mEE L. EE 10 pug/mLIT A P AT
o Pk (280 mL) BISREL, W T 4 HEA v F
a2~ b+ L7, PBS-T T3 E¥{EERE, Ty Fr /Bl
(I1mL) IZREL, 4C TOOHMA »yFax—1bL7%.
W% PBS-T C S REIPEE Lz, A MAT OV RTY
1 pug/mL HRP ik 7 A + A7 1 ¥ % &T PBS IERIC =R
T30 HEE L CHRERSERFNICETS SR, &E
W2, REEWEE®RETH72DCPRBST2#HWTEL 5
ML, BFRAANERT v N —CRE L. R
W SN EHR ORP OB FEH 2 ERALFERICFI L
7-.

2:4 BRELZAERF v /N—OFER
Zhutbru—RARROET 4 A7 BEREOHBEE —E

WZHIETTEE R 7 2 U VO BELFMERF ¥ v N — 24k
W72 Fig 112, F¥yN—0BRXERT. Fron
—1i%, WERHREBEBRANVT—POBHINTS, HIE
BEEDY A4 A1 40 X 30 mm T, ZEHF 30 X 30 mm D LB
BBV —DREINE. ZORLIICESE 2mm &
OVER 2 mm OFLAH 1, FLIEIE 0.5 mm OF ¥ RIS X
DAMOBEFEADICERINTYA, 3X3mm DOfRIE
Lo EcEBERN, BRAVY—ICEVEEESNSE. &
BANVT—DHF 4 XL 30X 30mm T, #S 10mm TH
%, e RS OEICERE 2 mm O EH@ILKE OTE
0.5mm DF ¥ ANPERELTHS. &7 1 A7 BRI,
COEEBIL,SEAT S, BEALVY -2 HERRNOL
HICRBEL, BIlEFT 1 A7 BBEFATAS. £71 A7
BRIZIE, WP S 98 mm OMBICEHRY v ar—%
PO Ths. LoT, &74 A7 BEOLImE, ME
AREETICERE S NZEDS 0.2 mm ICHRE SN, -
R oOFEEZ HECHFRAE L Yt a—- v TE 5. HE
FEEEBEAO»SEXNT S &, BRITNERHLT
BN T —IER I N2 F ¥ A28 U CEREBE
CRES A, BB, BHEADICEEESERE A
S EFEA LERFEFTNEZT .
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Fig. 2 (A) Chemiluminescence image of labeled-HRP captured with the anti-testosterone antibody, and (B) Variation
of the chemiluminescence intensities as a function of the concentration of ant-testosterone antibody

The nitrocellulose membrane, (i) Hi-Flow Plus HF135 Unbacked (Millipore); (ii) Hi-Flow Plus HF180Unbacked
(Millipore); (iii) Trans-Blot® Transfer Medium Pure Nitrocellulose Membrane 0.2 pm (Bio-Rad). The spotted con-
centrations of antibodies were (a) 2.0 mg/mL, (b) 1.0 mg/mL, (¢) 0.50 mg/mL, (d) 0.25 mg/mL, (e) 0.13 mg/mL, (f)
63 pug/mL, (g) 31 ug/mL, (h) 16 ug/mL, and (i) 7.8 ug/mL. €: HF135 (Millipore) ; & : HF180 (Millipore); @:

Trans-Blot” (Bio-Rad)

2.5 EREEERA X7 L

PERIARICHE, B 300 um D& T4 A 7 BARZ A L 7=,
Y= FIAXEBRLAETAIVYZNELSmm OF T
ABIHAL, TRF VR Epok 812 € v b (GHIEE)
ZEALTO60C T 12 B S ¢z, BRER 2 S
LTETAVEBRERCTET A A7 BERE L EEL
BT AR BHMOBSALFNESEE 40mM 72237
VAFUDHFA TN v I ELY A MY 2k DEEHL
7o, BRALZEFME RT3 x4 v+ (1IA1010mMS,
JFETH) 2HWT 3BR T -7,

R L2874 A7 BHICEBREY Y 97— %2 B0
I, BEALFMERF v v N —I10BB L7, 0.5 mM
FcOH R TF 0.5 mM #BILKF 2 &7 VBRI & 1E
A, BRICHI SN2 HRP OBEZERISIZ L 0 AR X
N2 FOHDBETEREZT7 >R A M) —2XYERIL
7o, WWERMLUTHYS 6 5 RICEMENMNZ 0.05 VISR
EL, BLERDEZREMNICHE L. BTERIEEL
LT, BERAT Y 7% 120~ 130 BB S N2 B EOF
¥WERA L.

2:6 Y4704 42—~ rEAVETAMZTO
> DitEisH

Pr A MATa v HUEEMEREIZLD 96 = LT L
— MOEICEEIL L. 100 uL @ 10 pg/mL L7 A k X
70 YRR & CHAEREEILH O PBS & = VIR
i T 2 WM A ¥ F 2 X— b L7z, FR4FRIILE 2 9H)

TAHDOIZ, T VIT3BOUL DTy F 2 IEEERM
L4C T18A % 2R—=FL72. PBST T3 ML
B, TxWIZ100 L OFKHEREDOT A M AT T VR
1 ug/mL HRP £k 7 A + A7 1 ¥ % &1 PBS % 740
L=EimT 90 7 BRIE L CHRES % HEMITET S8
oo BB, RNEWEEZBRET 5729012 PRST £/
T 3 EIPEE L, 200 uL @ TMB substrate Kit {3,3'5,5'-5 b
FGAFIURY IV VEFBBIALAZOSERAGN
(Thermo Fisher Scientific)] ZiRINL, 30 7 5UG &7,
100 uL D 2 M B Z Wi LG 2 1k &8, 7L —1 Y
— % — (BioRad Model 680 Microplate Reader) % F\»TC
450 nm OWIEEME L 7.

3 MRLEE

3:1 ZFRvy PEEIKED=Z FOEINO—REOHER
E1LEEDFFE

ZhaRe - A RIZHT A AT PR E AR Y
MEE L, HRPE#T A M A5 0 VIEHICRE LGEE
EHRARY PEBR S S, ZLTC, PAARY MR
SN7FE HRP ORIV 2 AL F0EHINC X b 384 L
7z. Fig. 2A12, SWEHEAERA Ry POILEREA 2 -
#/RY. Millipore # HF185 (Fig. 2A-i), Millipore
HF180 (Fig. 2A-i) [ U Bio-Rad # (Fig. 2A-ii) ®= b
bl u—REEHVE. FRFho= bakilo— 2§
W2, Fr A PAT T UPE%E 3 mm BFE, 2L — Y TAR
v MEE L2, ARy M T 5508 EL 7.8 ug/mL~
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Fig. 3 Responses of reduction current to BSA con-
centration added to the solution for the immobiliza-
tion of antibodies

2.0mg/mL & L7, £NENOE% 1 ug/mL HRP &7
A MAFU Y EED PBSEWIC 30 S EIZEL, HRP O
EE 2L EFREHINIC L DRI L7, 3 RTOEIZB T,
ARy PHURDBRE DI TRCEE ML 72,
ARy D ENLPEROBHRETI—ETHLLIRETELD
T, BHBEOWIMIZAR Y MCEZELSNIIEED
B, $hbbLMLEINS HRPEHF XA VATV ED
BINMCERT 5. Fig. 2B 12, ARy MUEOREICT
LEARY bHOLBOENHEABWELRT. Bio-Rad ED
Zhrkra—-AEERCLE, ROREABREIZBNTE
LEWENT FFABNELR T2, SEEAERICB
BREMMEZILEL CTH, FUIMRBREDOYA, BioRad
HBOBEEFHTL LR 7 F VPRI KREPo72. 20D
L5, BioRad#BOZ bl u—RAEOFLT A b A
FOVHAEBREENFRDSVWI L0 ol Xo T,
CNAREOEERTIEPukE 2 LBk & L T BioRad #H =
babro—2BEz2EHTALZEE L. T2, PikOR
Ry MNEEDDODOBEHE LTPBS #HW5S L, 3k
YTFNIER 30% A Lz, BikE ARy VEET S
WAL, ARy b ENZDO TP LRIEEOEGEREE TR
DWEFBEIRE Y 7 FIVOBEICKRE BB 2515 L
FHTE 5.

3:2 PrNROXAPMJ—ICLKDTAMNITFOCKREDOR
ik
Zhabkro—RBICERIEE NPT A P AT U
HRICTHIR 2 L7 HRP O 2\ = TEHElT 5 72912,
BSA i&FE, HRPE#T X M A7 0 VB RO EBRED
pH OB 2 RE L HBILZIT-> 7. 3x3mm ¥y H
L7z BioRad #O= b rtiva—2fEL 10 ug/mL HLT A
MAT O URARRICRE Lk BEt Lz, 9, Bt

10

Reduction current/nA

o N B
T
®
I

| 1 | |

00 050 10 15 20
HRP labeled testosterone / ug mL"

Fig. 4 Responses of reduction current to concentra-
tion of HRP-labeled teststerone

REEAL OB AT S & CTEEL L 72 BSA B E DSBS
BFGZ BB OWTHE L7z, BSA & OHRE &
TLBEWICIE AR RE L, HRP k7 A A7 0 V% 30 5
b s87:. 20k, BEROEE:? BRI HNEHT v~
N—|ZEE L, HRP DBEHZERISIIfEo TAK IS
Fc'OH O@RUEEMEEZEHHILZ. Fv /3 —=120.5
mM FcOH BTN 0.5 mM @ERILKFZRIML, 6 5501%ICT
vRU AN —%fTo . BBENME B R EIRED S
0.06VICAT v TE&KLE, REBKICEITIKRERAN
A 7 IROBHIBEDHEON, FOHk, RLITHD LI 20
~30 BRICEEERE A/, Fig. 312, BSA RIS
HEONLREITERISEZTT. BSABEEOBEMIIME,
BIMISE X LT B L. T2, BSAZEELL L
WIHAEDBRISEIRDINELS Gholz. ToObThAR
BSA D IAFE AL ERIEE G 2 5 BT DO W THIF
HTRAH I T2 WS, BSA DL EFAOEEL
BELCERMEZHB LTI EEILONE. T4bb,
BSA DR E~OWFEEEIZ L D HiFiEd 2 BETIESIC
BIEASNS EFHTE, ¥ 37 ETH5HHRP IZHE
ENINVFFOFA I ATFT Y ORERE R ICHERIHEH
THLEZOLNS., DLEYD, PiROBEILOBIZ, 100
ng/mL BSA % FLARE B LB RIZRINT 5 2 12 L7,
I, BICEE S NP e B6 S S ¢ 5 HRP
W7 AMAT O VREOREILZ T o 72, 100 ng/mL
BSA # &% 10 ug/mL L7 A b A7 0 Y HARBEIZIRE
L7212, 0~2.0 ug/mL HRP Rk 7 A b A 710 ¥ % JUS
X, WIS NAEH HRP OIEE2 M0 L 72, HRP =
TAMAT O Y OREDOEEIMMEN, BENI-ZETERD
BB s nz, Tug/mL B LBV TERIGE I
ML —EL o/ (Fig. 4. ToZ b, AR
MWL BEWEOMREE LT 0.2~1pg/mL2F /T
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Fig. 5 Variation of the reduction current of Fc*OH
generated by the enzymatic reaction of labeled-HRP as
a function of the concentration of HRP-labeled anti-
mouse IgG in the citric acid buffer (pH 4.5, @) and
PBS (pH 6.4, &)

Hb., UL, BELMH D0 FUSEROENZ Z8
L7-5E, HEWMETHS HRPEHRT A AT 0 Vi
BRI IS L, BELICHR I NS E# HRP 5T 5% &K
HEEBH70, BILENZERBISEMICEIT 5. 3
BRIE B & o THR SN ERBR O 2 ERLS
I E B2 BAFETIE, ML SRWE OREBEM
BRDEVPBITHRTHE. Lo, &751 A7 BHE
A BEREFHNOKREEZZREL, WEtRfWEL &
LWHE BB SN W ERISENKE % 1 pg/mL
HRP H#T A VAT V2 BEWHEIBREE LTHEATS
Z izl 7-.

R, WEBEO pH FMREERINEIZS 2 5 B2
DWTHALZ., TOERIZIE, HRPERIL< T X
immunoglobulin G (IgG) ¥ifk% H v TRERH T1T7 -
7z, PR O HRP E#EII~ ¥ X IgG bifk % 0.5 mM
FcOH RO 0.5 mM BRI K FE %2 &L 7 = v R T
(pH 4.5) RO YRR (pH 6.4) &AW CEMFL,
TR A MY =TI L7z, HRP DI~ 7 A
IgGHAZHALTHH 6 THRICEMENME 0.05 VIZA
Ty SEE. BMAT Y TH, 120~130 BOMIES
N7-BRISEDOFH %> 7 F e L, HRPE#Ii~ v X
IgG FURREICH LT T ay M L7 (Fig. 5). Wihd,
HRP &I~ 7 R IgG FUFIRE QI ML, ERINE
DM S, BICHREREBICE W OSMIZERNT
BLEMIZH o7z, 7 T VBB ER T F e, )
BBERE ARG RRLT, BoN5EBRICED S
BUEREWZ EBGD 5. T4bE, FcOH # A 74 T
— % — & UCHER# HRP OE 2 BRI FERICRIE S 5 72
»IZiZ, pH6.4 DPBS ZH\5 X 0D b pH45 D TV
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HEEE H WG EDIEIIVBRELRER Y 7V EELR
. £oT, BEHWZRERSICE )RS - EH%
HRP O Z T 2ol Bmw e LTr = VRS
WA FERL 722,

3:3 FH HRP BEMHOBEREENFMCEICTIH
AFOCDEE
BRALFHEBOF v == bakio— AR
T4 A7 BEBREFEL, BICHE S N2 HRP O
HEEBEL LCFA VAT Y OEERB 2T o7, WIE
SfFE LT, mitiE ClORBILL&BE2RALZ. L7
Z MR O VHAEEELS PRl o— AR ERED
TAMATE Y RO ug/mL HRP 7T A P AT VD
BEBHICRBELEARL S 72, BEE2F v v N—C%iE
L, 7vNux ) —%HwCE# HRP OFERE M Z M
M L7z Fig. 6AlC, BONZHBBNLET v Rar I 0%
RY. BMNEBOmMVICAT Y 745 LABEBRICERT
BRERANA ZIROBRIGEVBE Shiz. 20k,
BAIZRAL 20~ 30 BBRBICIZITE W BRICEEL 2.
Fig. 6A DT X7 J A, ii ROiilk, #hEnT R
FATHEREA 0, 2.0 KU 20 ng/mL DHECHLA
- BIRIBAE, FAMAFO VEEOBEIMIMES TR
LTwh, Zhit, 7AMNRATFO Y EZDEREORTD
WAL TH A7, TAPATFOVBEOHEINIENE
WCE AL S N7 PRI S 5 HRP Eakiko & 2584
L7z LiCRRT 5. T/, BAEME, BHOLXVIZ
BWTF A MRFUO VBEIHT 500 BRIGEDED
B SATHE, L L, Z2TRUSCBITA2HEEES
BEAL 120~ 130 B CRONLERREZ V7TV EL
7z. Fig. 6BIZ, A A7 0O VEEIIN T LERY 7
VoTay MERYT. OB, £#TAMATE VEBEILE
WTRLNERTERSEEZ T Pu—VER (FAMA
TUYVREYTIIBWTELNERRE) THELLL T
%. 0.5~20ng/mL OREHHICENT, BRILEL T
ANAT TV EEONEE ORI LAIEGREH 7. £
72, CORBHAEBRDLZDICET A NATF T VIEBEIZB W
T4 ZT > THED, BHEREIZ006 THo/2. B
2, 470845 —7FL— 2 HWITFAMAT0 0D
WP %4757, 1ng/mLEBEOF A M RAF 0 ViRE
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Fig. 6
of current (I/1,) against testosterone concentration

(A): The concentration of testosterone; (i) 0 ng/mL (ii) 2 ng/mL and (iii) 20 ng/mL.
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(A) Typical amperometric responses by the competitive immunoassay for testosterone, and (B) Standard curve

(B): The current is indicated

as I/1, (%), the ratios of the amperometric response at a certain testosterone concentration to the amperometric

response without testosterone under the same conditions.
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A quantitative electrochemical detection of testosterone was performed using a nitrocellulose
membrane as a support for antibodies. Testosterone competitively reacted with horseradish
peroxidase (HRP)-labeled testosterone, and was captured with an anti-testosterone antibody
immobilized on the membrane. The activity of the labeled HRP was electrochemically estimat-
ed with a gold-disk electrode (diameter, 300 um) by detecting the oxidized form of fer-
rocenemethanol (FcOH), which was produced by the HRP-catalyzed oxidation of FcOH with
HsOs. The electrochemical detection chamber was fabricated in order to maintain a constant
distance between the electrode and the membrane surface. We optimized some factors, espe-
cially nitrocellulose membranes and the concentration of bovine serum albumin (BSA) and
HRP-labeled testosterone for the electrochemical analysis of testosterone with a high reliability.
Testosterone was detected by a competitive amperometric measurement under the optimized
conditions. As a result, the current response decreased with increasing testosterone concentra-
tion, and a linear current response was observed in the range of 0.5~20 ng/mL on a semi-log
graph. This method provides high sensitivity by one order of magnitude, compared with the
conventional well plate assay.

Keywords : nitrocellulose membrane; immunoassay ; testosterone ; amperometry; ELISA.
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