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Enzyme immunometric assay (EIMA method) for determination of serum digoxin concen-
tration was evaluated. The coefficient of variation of within-run and between-run precision
for 3 concentrations of digoxin in serum (0.85, 1.5, 3.0 ng/ml) was less than 6.0%. The serum
digoxin (47 samples) concentrations were determined by EIMA method and compared with those
determined by fluorescence polarization immunoassay (FPIA method). There were good agree-
ment between results by FPIA method and those by EIMA method, where correlation coef-
ficient was more than 0.993. The cross-reactivities of methyldigoxin, lanatoside C, digoxigenin,
digitoxin, proscillaridin and k-strophanthin at 2ng/ml were found. No clinically significant
interference was observed with endogenous substances at concentrations below 415 mg/dl hemo-
globin, 400 mg/dl cholesterol, 500 mg/dl triglycerides and 10 mg/dl bilirubin. The digoxin-like
substances in plasma of renal insufficient patients caused minimal interference. From these
results, EIMA method may be useful for serum drug-level monitoring of patients under the

digoxin therapy.
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EIMA o@lEs » b o« 805  BER-PiRaREE
¥ X OF capture phase EFEHE Fir- 1 7T Ak
H— LD BR, I I51F-® v vE
BRAG, BEAMERS X002 v b e — MR,
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EIMA Z:0oRIEBRE: v v E&F M R
FE30p] & FER- BRI N 5. N1 7
RV E—=FF I AT Rty — Ty b T 5.
1 EHOEBFIC 6 KDFAE =k, L TEDH.
vILT ey — T2 8 HEOHE B4k K IG
%, Ay ax v v LA LTI WEE-YIE
& capture phase RIE L OFEERIE & 1T 5.
Capture phase ¥ 7 4 V2 —%FHA LT
AWHEEDH., TOAW 30U V7V IR VAT
b A= ZEEE LIcy 2 v v RO RBR TS
DT 5. 0WHEERRILEZIT, BEDE
A\ 630nm sV A RAHCOME T Ft A IR
5. 6 MERK OB T2+ BT 5.
BERIL 2 R ME L AV CERT S LIRS
NAHDOT, HEFEBTIX1 HAoa v b e — i
T THIEEO 242 a3 2. BERIFER
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AT > T % B RR o B3 IAE 18 30k T &
H. ThbDBEFTIE, vaFr v IhT
BT, M7 L7 F = vEE 3~9.5mg/dl 2
130K 1.5~2.9mg/dl 75 K TH 5.

s ES

EIMA-# v b Q4

3L D v = v v R AT I o RIS B
IOVEETHME A Table 1 iR Lic. [FIRFIHEL
PERER O IR EUE 4 AR T, H TR AR
DAETERUL 6 BT TH - 1o, HETIBIRER
TIME A X BEAR S - feh, ToZlix
G B R0 £5°C TH b, THEHKGERR
w RS 2 BRI - e

FPIA k& EIMA ik &2 X 2 gl o ke
i, y=1.01x+0.07 T, HIBIHEFI20.993L B
WIS R B e (Fig. D).

Moy Ty vk KRS otk
F ol %y v BIO7 2/ A EX— L
DEEHBE Y Fig. 2 1R Lie. TOBETIEA
Bef Bk A <, 2HBASTHHEHETOK
i FhFR144, 171, 729, 237, 278% X 0274
ml TH -7t MY =% VBEHERIX, —
WA TR EbE o, TOBIRTORK

— ooFy vt 57.5hr & 81.5hr ® 2 finnb
R I EAWINE 29. 1hr TH - 7.
o aF v v o EY s X ORGSR o 54

KIGaAMA EIMA-% o, & bl Lc. it
ERTEC R O TRERINR Y Zbd Jjik & L
T, 20% 3 5\ M330% D ARG A 3T PEEE 23]
WHN DA, ARTIE1.0ng/ml oy TF v v
EEWC R L C20% D AR RE % A~ TR B L OFL
WHEESR A O PEEE 4 & - THd Lz (Table 2).
RERIBD20% U EwRmLicAasFry 2% ¥ v
i, IRy v EIEREOERIGR L LT
A€w /77 v, 1L5pg/ml LL1C20% L1
DR H R~ LT,

alAFr—A, PV Y ETALFN, EYLE

57

Serum DGX conen. by EIMA method (ng/ml)

T T T T 1

1 2 3 4 5
Serum DGX conen. by FPIA method (ng/mb)

Fig. 1. Comparison of Serum Digoxin (DGX)
Concentration Determined by Fluore-
scence Polarization Immunoassay
(FPIA method) and Enzyme Immuno-
metric Assay (EIMA method)
y=1.01x+0.07, r=0.993, n=47

Table 1. Within-run and Between-run Precision of Serum Digoxin (DGX)

Concentrations Determined by Enzyme Immunometric Assay

Within-run

Between-run

Specimen DGX concn.

DGX concen.
(ng/ml) C.V

Mean S.D. (%)

No. (ng/ml) CV.
Mean S.D. (%)

1 0.85 0.033 3.9
2 1.50 0.049 3.3
3 3.00 0.086 2.9

10 0.8 0.050 5.8 10
10 1.56 0.067 4.3 10
10 3.03 0.092 3.0 10
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Serum PB concentration (ug/ml, A)

DGXTTT -8

Serum DGX concentration (ng/ml,®©)

i.v. 0.013 0.013 0.13(mg) 6 -
14
[ T T T T I 1
2 3 4 5 6 7
Days after-hospitalization
Fig. 2. Serum Digoxin (DGX) and Phenobarbital (PB) Concentration-Time
Courses after Large Dosing of DGX and PB in a Patient with Heart
Failure (H.K., male, 4 months)
® : Enzyme immunometric assay
/\, O : Fluorescence polarization immunoassay
Table 2. Concentration of an Added Compo- ENZNcR
und Necessary to Produce a Maxi- VAF Y v EREIN T I B EERE mE
mum Quantitation Error of 209 in 2T, vax e iR EEY EIMA 3:
a Sample Containing Ing/ml Digoxin I X DGR L7cHE R, Withd 0.1ng/ml o RGEE
by Enzyme Immunometric Assay LFTHot. —F, Fl Ui ouC FPIA
Concentration to produce y MRACTINE LS, 18 3k 11 3URias
Added compound  a maximum quantitation 0.1~0.3ng/ml D% 57 L1-. —
error of 20%
Methyldigoxin 0.25ng/ml z =
Lanatoside C 0.25ng/ml vaFvvo EIMA-%, bCit, ¥ v A7
Digoxigenin 0.25ng/ml By — CORBEHGRIG 1 B 0ERET 63
Digitoxin o Bl b TEF, RIEHHMASIZHLETS 5
L octaridn o CLib, AWECIBHEETS. 18RK O
. .00ng/m .
ropnantin & I 1 B2 5. —7, FPIA-% » | i3
g-Strophanthin >2.00ng/ml - NN R -
S \ 7 N - > N —
Spironolactone 1.5 ug/ml C/\EVC%%EBO/]JTIL . \..@L.g:ﬁ E, EIMA “f’
y ME FPIA-% » Pt ERTEH B oL B &
VELO~E e VT, ThEFR 400mg/dl, TOHRBETEINETHS. Lrl, BREBIITZ2 N

500mg/dl, 10.0mg/dl ¥s X 0¥ 415mg/dl o WETXL, EEROZN6°C LHTRAED »
KeE T EIMA-2 =% o e PR bh v MEERCE D, THERERA PR 50
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B, W Ena v s P THB T L
VAN SV W S p b e 8 - AV Y F o R A B
i CRIEFCERTH .

¥7-, EIMA-# ., M8 7 HlE e RHRE L 30
1l ¢, FPIA-% o  GUEHE200/) 12 E~To
WlHe Tzt cdh b, Fig. 2 waRlLicy
TRy vhTo TKERCEREIRIC/NER A T
i, KERSHH2 By =% v v oliE bk
JEHER D B2y Th - 1o, IREOHIMC A
TOHRF—REE Tl PABHAEL TS, &
Dy =FE v vl SO MIEE DAL,
vIF vy NRCENIOERM IS & DY,
BEHE o ML 5 © =% v v OBt IR AL
EdbobtEZDbRS.

EIMA-# o + OB S L O H AT 3L ¥k
DEFFREIL 6 LT ENEL, %7 FPIA-%
v b ENIEMED RV &b (Fig. 1, Fig. 2,
Table 1), EIMA-# o M3 EKORPCHF » MiC
T DR T H 2 Ehbh ot BT,
RS THDB PV 7Y T4 F, aVAT R —
A, EU A ITHEBETH- TH MGy 2%
vV EE O PIEIC Y S 2 oD Enb,
BEIMlY, e v AT r—AMETH->TH EIMA
hrReaF e vBENENRTESLZ Ehbho
o PHRsE o~ ® 7 e € v EIMA BiC X
Lo wEy VIEBEORERCITEE L, U
= VR X b BRI O R TR AE
LTCW559 & &b, BIMIE TIREOE LD
GOSN EREBRS. DI e, Mifthy =
oo v PRI & LR i o (8 ke %
Fin L.

oI v OB X OSBRSS o 38k
KItieonwTiy, s idaee, 57 v
A TR R 0 B R E RS R Lo
(Table 2), KOG INEZ Lk b T
. L, vEFd v v ERFORERIGE T L
FoAF v =T F v UL, B CO M PR D
vad o v ORFRERECGES?,  HERFEREI
L FI20[5F® B B W ITASHERY L dE . Lichio
T, AFAYLTF by Tx v Vv AUSEE
#% 1M EIMA-% 5 P& Ty T4

VIR R E LSy, A L2 T o v
S HEAE LB B[k B 5 0T, Ty o
v VBB DRI RS B YT B
H., Avwm /57 kRIEFIREEE LT LI L
o ax o v YNNG TokNnbo
METHE < CERIN10 29)0, 2 s m7 27 b+ v D
ZFE VR I D T/ & D> 122 (Table 2), i
2DV IR VHEIEF » P TAEYR I F I P VO
R# & OLEMEEDA G S TW 5P, Ak
w57 voREHc X s EIMA {Cosgi:
BIGORER, FPIA LM UTHHD, v

v vEREUE 2 ORBYOEENEZ LR T
5.

FPIA-= , +T 0.1ng/ml 7% 0.3ng/ml ®
LPadE A 5L U o B s B madft © 4, EIMA-#
v P T2 0.Ing/ml OPERIELLTTHDH T &
B, BEEEEES IS S Z L Eh
TWBhY o ax v v o #x, FPIA-+
v M NT EIMA-= o F Tl/hEWZ &
Rexte. FPIA-+ o » To v 2% > vEILC
5B AT oBBAE RS 0.3ng/ml TH - 1c
n, FEphEEe=2) v 27CBIFH0EDD
E L L ToOBE CORIEOA MA HLT D10
WY, ZOHITES T S ENTEIR .

Plhoz &b, BIKCET 5 Mgty =4~
visEREe EIMA S ot s &
Zhohb.
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