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BeM, RUGEREE, UCRO pH 7o B L TEM AL RD, SHCMENER EH¥ENTEE
E DB, RERFEORM B IVENRIEH L LDV TIMN ML o ShODRHBIZE b,
AESHBEORGE Gul) THE - BRI GM REMXUETE, SHREHELHNEERLL X
BIL, oS OHAENRE L XRRIEYRERVTSRCHBETHS & EAKH Uiz, Kk
AWTREC e Fofih GM REYIE LB EHFEMNEE L L —KL, BKGCADT

RV R Bhic

HEFAOGERRE Y ER, BEHLOD, LEMEY
ThvBainbl, HEFATRLAEL PR S
THT LML LD, LR BERRECEBERR
fE, PV ENREOREFEORV-EN LAV
ARGHEEFRELD, HEAFORERETE ML
TRHEOEYENRTEEOMIC, FEHFNUERL
LTHERGE I v~ 777 4 -2 AVBHE, B#Hk
FAftkx i FIC label T3 HERD Y, THLCBET
i¥ radio-immunoassay % enzyme immunoassay 7g &
oHENBREA, VEOREETRECHEELS X
SIitato LML, ThLDHFERLFHE EOME
2, HHAEHEC L 3BBOMBLYE, —R—EH »
D, ¥, —BETHCRESTRV £ T, bhb
hithboXRAE¥HW8 5% L L T immunoassay
CEXREMEE LA L TRERAORERNT LR A
Loh, PROKRGTER, BE,»OBMECHELS 3
TEDPHB LD TEOEBIRNOBRLAET 5,

1. AEFEEEAEEE

(1) HEBXEXAVCEHEFAREINCEDRE

MEREEDONECE LT ERES LTV 28X
U FHEBREETHEL,CHRH CRTHE) Rt X
W THS LICBED 0° HRDEE () 2[EL, KT
REFx0° K@ EEHE LTI 2[ET5.R
XEPIX P=(Iy—I1)/Un+1.) TERbIND, kS
FHEEEEE Y LT\ A L, BIELTWAREX D LA
RXEPIZ/NEL D (BAERBICL2 0 XD REXEHE
) PERRINNE Z % (Po/P)=1+A-(K-T/3Vy-b)-T

RBRICELDTWS (P : BXE, P, : BADEXE,
Vo : BRREN FOUM, b: HAEOKE, T: R0k
NEE, K:Hry<v X 7:8XESFOBER
) — B LGP TORFOREIMIIHFOLALE
ZX > TRI3M, B FITC labelled Gentamicin
(LAF, GM-FITC L4854 5) icii GM #HithriksaT
5 LRAMCENTHTFRYMAT 50 TLOFEE
B R L ), HREEECE, L LS, WXE
DEL B EASHREE GM-FITC LIk & 0
GM-FITC ol X ~ THEZh5, —F, Hs#s
& GM-FITC itk AR D GM-FITC nFHhiza
HCEEthTWAGMRR LD, REIhB, Lichis
THEREE DT, RGN HRO GMENERTE
AT Eiiss,

(2) HEAFBENEEXE

HAGIEHRAFTMIED IBF-129 24 L, 0¥k
B CREOREREM I IEALUTOMIVEELY,
ERHE TETHBIH, ZOERH 2.4X10° f5LIC
fif (Parb.: Polarization value) 2%k REh5L5E
KECHE IR TV 5,

II. ® B # *

(1) GMEME

Gk v 2 <4 v v (Hffi : 654 ug/mg) % PHT.0,
1/15 €14 ® Phosphate buffered saline (PBS) (-###
LT, 2 4, 8 12, 20 ug/ml DAREOERRLIF
WL,

(2) Fluorescein isothiocyanate labelled GM
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Fig.1 Fluorogenic ability of anti-GM antibody
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2.5 pg/ml OWBEER.TB L 5K GM % pHT7.0, 1/15
A0 PBS KEMIRALO¥ 51 Y €4 D FITC
(isomerl ; Sigma) LRI X ¥, X512 SephadexG-25
(0.9%4.5cm) K TH¥AFBLCERFITC kBREIR
o Y22 9:: Y

(3) #i GM %t (Technia Diagnostics M)
Ouchterlony BT 4 ¥ B & OXRXRLHMN
EC EEER L, B4 DlkemtRGT 28
FRITCHPTHBZ EXBR LA (Figl),

(4) wARGmF

BRI o RBER A GM % 40~80 mg $HiE* 7o
BEELLE, —ERMZLcRmL, by
LI, BRI CEB2T, YAPRIE LS, —
Bz —70°C 0 deep freezer iz THEEHRAF (1BMLL
A LTHIE L,

IHI. 8 B F *

(1) #fFrFM

FREOEHS 0 GM Exags pH7.0, 1/15 €1
O PBS 2ml ek, Zhizii GM Hitko—EEx N
2T2BCT2049H, Ri3#i, £D#, GM-FITC
DRI TR, ERPE5OH BE LA
% WEEEREEBC CTHRRLEXTE L. B
hERREENE 75 7Lc /e » P LTEEERYF
UL, TOEMER, HLREBRELYRDI

RGN RIG &Mt CHLREMER, IGMINGE,
GM-FITC &, RitEsM® L ORGEEDOE# LML
TORRIC THRE Lo

(2) # GM #itsE ¢ GM-FITC BEDORTE
BEMXWEEBIILREE L HXFELrOERS R
ko ANEKESBESE—ICics X5 CAMEELH

BE MBI T TR D, DMREN 700mV o8, &
LERIC D X S B R TV B o BB EAT00mV
12785 X 57 FITC i3 200 ul CH 7T ¥ +,
GM-FITC &% 200 ul & LT DT O GM Hith
RE T TRL BB EREMO BB R &
SPGB REYREL, XKW TRdLGE I TEY,
GM-FITC R¥ &L E¥, MHBHMN -2k LD L
57 GM-FITC #»% 200 ul I2ig 2 &5 2% M L
o TDL5IZLTRDI GM-FITC & GM Hik
REAVGIRER, REOERMEIMR L -1,

(3) GM L#GM Hithk e D REYH: & MR

GM &l GM Hitk O RMILEN1:10, 1:5, 1:2%
IV5:1 B EICMEL, NOXOEMEMLR
HTHRHN L1

(4) BRICHM

FRRGRIC YL ETT IR 5 10 ERRIGEM % R
Do, Bkho GM LIl GM Hith & o KGR
hTh, 104, 204, 40 5D 3 BHcH I TERE
ﬁ'ﬁf*bﬁ:o

(5) RIGRE

RIGRE% 10°C, 25°C 5 X 1*'37°C D 3 By L
THOBDODERERY RDTEFHREYRE Lz,

(6) pH DR

¥tko pH BARBCRIETHEYR/~5 BT pH
4,5 6 T3 X080 GMMfke PBS.(1/15 1) 2
TEML, WHRENMED pHI X5 ¥ AN 1 o
35, GM BEFIZ 1 36 LU 10 ug/ml 2o\ THREF L7,

(7) BEE

@® Within assay run

A—K&E s XORRECHEL, ThEROHKE
KEXFARFCREL, TOERYRDA,

@ Between assay run

Beth%x 5 RORBREICHEL, —70°C T1~58MH,
WREREL, 1EITLREZF1IRYEDH LTHEEE
YREL, TOEHLRDI,

(8) ZRRIEAK

ARG BT GM LA OHER & OXRRIGHEY %
% H #y T Dibekacin (DKB), Tobramycin (TOB),
Amikacin (AMK), Streptomycin- (SM), Kanamycin
(KM), Cefalothin (CET), Carbenicillin (CBPC) ¥ X
¢ Ampicillin (ABPC) =2\~ T GM D4 L Rk,
ARG ERAAR,

(9) 4WFHREE L OMEBEkE

RO EYFHINELE &AL OEBEE LB D
F—REICOVWTHEEIC L b, GM BEYRD, HEK
2 Uico & ¥ FIOBIERIL Bacillus subtillis ATCC
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Fig.2 Appropriate volume of anti~-GM antibody
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Fig.4 Ratio of antigen to antibody and
detectable range

Purs Ag/Ah
400 o Aal/10: y==-170. ssnus 3
® ° - A al/10: y e
\_ o R Boys : y--lt? 1-+u?1

M \A C®u2 :ye—134.00+05,
»B \ c ‘m y =106
\ \ /1t y=—104.20+136.0
(r=0.98)
N Ag. :© Antigea=GM
N a Ab. : Antibody=antiGM
o\ AN anti-GMAb. 104

o W GMFITCT 004
® "Ruellu 25°C, 20min

Polarization value
n
8

—
=3
S
.

N A A
0.1 0.5 1 2 4 81012 20 4050 100
Concentration of GM (ug/ml)

6633 ¥REHE LB » TR 1o ok, &
ERITR Y v 5 ~<1 v v (Difi: 654 pg/mg) % pH
7.0, 1/15 €/ @ Phosphate buffer (PB) i %% L T
flﬁﬂ LfCo‘
IV, R B & 8

(1) #iGM#ifdE L GM-FITC &

Fig.2 wir L7 X 51 GM-FITC £ 200 ul ¢ $f
GM #ifk 10 ul ORCEERIEBEDO BT Lr Kb & &
Tt otco i, L GM Hifk 10 pl FHinbso K & GM-

FITC E*H¥KT5 & Fig3r/R L7 X 51k GM-FITC
200 ul DEENRBRBTHD Z ELHERE R e, Lihis
Tz D& (GM-FITC

B 200 1, ;. GM itk 10 ul)

- Fig.5 Reaction time
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Fig.6 Reaction temperature
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MIRRAGBRIET X D HEREEOEL LKL KKK
gL, ERErLT<ChTWBE LARBIRE,

(2) GM L#i GMEifk LD REVH & MERR

Fig4 WRLIcX 5 WThofiK - fiko kR0
AL, TERAERELRBD ORI, LiL, BRI
HERTLGMOREREIZ, OFRECOVLCTIRELSR
B, BfEBOmEM S, 1~12ug/ml THBLELLRD
DTY, ZOREFHACRITFILERENBDHRSHE/
HEERHAFL ik 2 0HME1HYTHS LEL DL
o

(3) RIGHsH

Fig5 WiRLX 51k, RICEMS 10 30 HE 1
GM # A 8 ug/ml ¥#8x 5 L EGMEMEbAIA,
RISEERIA 20 43 3 L U° 40 SO BA1X 12 ug/ml © GM
WEE* CEHEHENRIchic, —F, ERERORBEFR
TiX 20 DOBEED 40 FOBEELThEhHh 0.99, 0.98
LREXILWO T, RIGRMOE: 20 ﬁwﬁows
BRI & Lo

(4) RiiBE

Fig.6 iR LAk 51, RIGHEHEEA 10°C $X0°37C
OBEITE bz GM WEEAS 8 ug/ml Bx 5 LERHEY
Lepbite, 25C OPAIL 12 ug/ml ¥ CEHREEH
Lo EHREHOHBESEE 25°C DPBAH0.99 L&D
BUWMEYRL, RIGEEL 25°C @M EELbRL.

(5) pH oE

Fig.7 IcRLicX 5ic GM i@ gt 1 ug/ml, 10 ug/
ml DWFhOBAELZLALERYBED AN L
FehinTHiL &b pHA~8 DRETHSHEL,
BitwibotELORY,
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Fig.7 Influence of pH Fig.10 Standard line
oM Ll R
-GM aatibody 10wl ' -
R Bpe Y=o S0
300 r=0.99)
l.*ll- k‘%:. % Detection range ! 1~ 12ug/ml
EEN »
./.——‘/.\.Cumluﬂu of GM g 20
M 3 ent-GM anthody o
cvea.in S 100 EM-FITE™ Y g
< Reaction 38T, 20min,
3001 -4 n n N L9
0 1 2 4 8122

Polarization value

CV : Coefficient of variance
S 6 1 8 pH
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Fig.9 Cross reactivity test

o—eGM
b—-d{A;:DKB.'&OB.AﬂK 1~100:g/ml) -
©0----0(B) : SM, KM, CET, CBPC, ABPC (1~1. ml)

Polarization value

Concentration (zg/ml)

(6) B3

Fig.8 {z&p> Within assay run & Between as-
say run ARERERLIH, LbrEAY, B#x
Bdhwc bl by, KER+4OBFREBEELTED,
el b 5 BERILAOKREGERE (—70°C) MHAETH
ALinmBINT,

(1) %XEERR

Fig9 ;LR L= X 51 (A) B#» DKB, TOB, AMK i
DWTERER L5, 10, 100 pg/ml BEE D KR TE
REXAGTRE LA, WTthb, ERERRSh
ot ¥#:, (B)BD SM, KM, CET, CBPC, ABPC i&
SWThZh%h, 1, 5 10, 100, 1,000 ug/ml O &
BOXMHY Ak TRE Licht, FRCERMES TS
bhigh oty PLEDEERL D, GM LUAD Zh 5045

Concentration of GM (ug/ml)

Table 1 Procedure

GM standard solution Sul or
serum sample 5ul
PBS(pH 7.0, 1/15 M) 2ml

Add anti-GM antibody 10l
Incubation (at 25°C, for 20min)
Add GM-FITC 200u!
Fluorimetry P

Standard line

Fig.11 Correlation of GM concentration
between FP assay and bioassay

12r

FP assay (ug/ml)

2 4 6 8 10 12
Bioassay (ug/ml)

BRARIC EZRXREERER W EXERIhics

(8) 4SEMmFHRiEs: & OHEEKE

B. subtillis ATCC 6633 ##RTEH &5 £WERN
FBECIAHEERLFBECIANEHRL OB F Y
Fig. 10 TRk L7co BT 45 K& TH b, Pearson ik
X AMEOHEBIFEEIX 0.94 £T<hTE D, KiEix
Al £ GMIzBA L CIREHFBOREE L L —&KT
BT ENERINTI,

(9) BEXER

HUEDKRY & F 2 TARRKORIFEFIRY Table 1 12R
L, ¥t, COHETHOhEgERY Fig 11 &R
L7zo Detection range i 1~12 ug/ml TH 32,
KE AEHCGMBEREY IS »-LTkD, +
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ACRACTHLBE LD LER DRI,
V. % ]

|, M bd 5 RRE R LTS THIE oL
ERfTid ki ERONEAREOCHBLYER L
v, RHFELTWRS system 2 EhD, £D
BITRPEDORET, MM CERMACEM KRS
LRBZEHVERIRDN, £ED100KEL LTHAE
#lo immunoassay (Z Bt XEMENEELICH LIcF LW
FEAMENEELRE I 8 L AORFD im-
munoassay 2V TIRTCRUMX b, £ DN
&R, HRRACHELTVIL0L5\ A, HEACL
TIHAFER > TENETBRD L S iITic» T,
HEAIC immunoassay ¥ [GCATA @A ICMBE LS C
&2, PiAEFNOMBLARRICORMGELE THS,
HEFZ—R ) FRIP I, HEENLERT
Teuh, $#%i2B8 L TiX radio-immunoassay, enzyme
immunoassay ¥ X U* fluorogenic %% {oBEXLFIH
L7: immunoassay 2R Ih T\ 5, ChbidkDdk
DEFT - GRT% ¥l 2 Tk b, radio-immunoassay (1.
REMTRIERCT R THAA, SR EV5
AAMET, RERERETCHERCHZBEDHK
bz, MOFEIRES X<, ERLOHMHEET
RUATT ATV, ELBRYMLELL, %
BHRIEOTEREIZET bRV, 408, bhbho A
WCEFERERY S LELE LEWEARTEREO A
SRR T, TOl, BEHV—E, MEELLH, T<h
HEE VL Do RARERBERREICORRES
FOKREE, DWTRSTFOHPBYIEMTLLLSD &
IAHRKEREND Y, EREAOHRILEE, LHX
P HUVT 549,

T, SEDKFICE D, AEEE EOEBRAN
e&hich, #5ul OBBOBREETIZIE 30 LK
CAMERRER L I—RTHTF—208B6h5Z &
DB LT, REVHBTIVID, ~=+2Y, &
EHAWIEEREMZE > THLRERME & Bbh, 25
iz, BMEOHEBYBRMLTLOREYRETH - L1
¥k, TR LIDO TRV EELONS, PH © X3
HERPINC EIXR EO LK, B pH %K
THRMGETH pHEBETAC &7, HETEIFA
B, ¥i, Pl Eb BELAORELTETSH
bo T LTHBONEA LKA LTHEEKER LTV
AT, GM BBOBEYTh b LBIRL, ¥
EBTHTENTED LV AL, EWFMREERCHEN
TEELEFREV 25, L, —F, AETEREM
BOONIBERGAICORLS, COANRKRAE VLS
2, BRI XY, UEREELIRHIILENAETH

5, SEDORNTIMERERTIIA 0.2~2 ug/ml, %
WA T2 5~40 ug/ml ¥ TOREMNTMETH S A,
IR GM MERTIZIZ 1~12 ug/ml DRMBEGES A
B SR, M GM RENELZMBELTV, b
T i Mg 0 ERBIZP L Tix radio-immunoassay ¢
1% Manons® 5D 10~100 ug/ml, enzyme immunoas-
say Tl WiLLw'® & 0 1,25~20 ug/ml 2 5L
ERGALTRTLORETHEN, MEFXHRONL—
B, HRLTHLNE LI hidicbicysy,

BED XSz, FEIABFROMBLMERL S
P, BRATHEDECIRMLDDH, WELXHsic
BAT 5 MM, MMET pH R EIhis L5 8
Pedd, BEECIIMENHETTAR, Lid-TH
BIOMMHERT, 2 ORRCRESYTL, o
FgtAROREL BB LD 2B TT LR HALE
THEIShIHELEBLONhS, 4EIZETY, BfEAL
EDENHLREEDOH-GM A BATRMN Y T/t - -
M, & %1%t © aminoglycoside R¥EH, I HKC pe-
nicillin 5%, cephalosporin R¥IEHc L1IcoV-ThHikk
TRELDEELBND,
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A NEW SIMPLE RAPID METHOD OF THE ASSAY
FOR SERUM ANTIMICROBIAL CONCENTRATION
USING A FLUORESCENCE POLARIZATION TECHNIQUE

—FUNDAMENTAL STUDY CONCERNING TO GENTAMICIN—

Seijt Matsupa, Naoki Kato, Yosmmito Ban,
YukmmicHi Kawapa and Tsuneo Nisuiura
Department of Urology, Gifu University School of Medicine

The rapid and accurate estimation of serum levels of antimicrobial agents would be most valuable
for the chemotherapy of the infection on compromised host.

For the purpose, we established a new simple method using fluorescein polarization technique. This
method does not require any enzyme or isotope. Many fundamental experiments about this method
were carried out using gentamicin as an antimicrobial agent, and the JIMCO IBF-129 as a fluores-
cence polarization analyzer. As the results, this method revealed to be simple reliable method for the
measurement of serum gentamicin level. The characteristics of this method are as follows. The ad-
vantages are (1) to require only about half an hour and no skillfulness. (2) to show good correlation
to ordinary bioassay. (3) to display no cross reaction to other antibiotics. (4) to need no more than 5
pl of sera.

The disadvantages are (1) to have relatively narrow detectable range and (2) to demand a specific
fluorimeter.



