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Homogeneous enzyme immunoassay method (Emit method) for the determination of tricyclic
antidepressants, imipramine (IP), desipramine (DP), amitriptyline (AT) and nortriptyline (NT),
in serum was evaluated. The within-run precision was determined by assaying 10 eluates of
serum added antidepressants. The between-run precision was determined by assaying eluates
from serum added antidepressants in 10 times during a two-week period. Each coefficient of
variation value of within-run precision for each drug in serum was less than 7 % and that of
between-run precision was less than 9 %. The serum drug concentrations by Emit method
were compared with those by high-performance liquid chromatography (HPLC). There was a
good correlation between HPLC and Emit method results, which correlation coefficients were
more than 0.996. The cross-reactivities of six drugs in each IP, DP, AT and NT assay Kkit
were found. No clinically significant interference was observed with hemolytic and lipetic
samples at concentrations below 3 g/dl hemoglobin, 400 mg/dl cholesterol and 420 mg/dl trigly-
cerides. From these results, Emit method may be useful for serum drug-level monitoring of
patients under the tricyclic antidepressants therapy. A lack of correlation between daily IP
dose and serum IP concentration or between daily AT dose and serum AT concentration was

- obtained in out-patients.

Keywords——homogeneous enzyme immunoassay; tricyclic antidepressants; imipramine; de-
sipramine; amitriptyline; nortriptyline; high-performance liquid chromatography (HPLC); cross-
reactivity
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Fig. 1. Chromatograms of Serum Extracts by

High-performance Liquid Chromatography
Penbutolol; internal standard, serum

imipramine, desipramine, amitriptyline

and nortriptyline concentration is

200, 150, 200 and 150ng/ml,

respectively.
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Table 1.
Desipramine (DP),
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Within-run and Between-run Precision of Serum Imipramine (IP),
Amitriptyline (AT) and Nortriptyline (NT)

Concentrations Determined by Emit Method

Within-run

Serum concn.

Between-run
Serum concn.

Drug Specimen Mean s.D. C.V. n Mean sS.D, C.V. n
No. (pg/ml) (%) (ng/ml) (%)

1 51,9 2.2 4.3 10 52.6 4.5 8.6 10

ip 2 101.2 3.5 3.5 10 99.5 6.0 6.0 10

3 203.2 4.6 2.3 10 204.1 6.5 3.2 10

1 99.7 4.0 4.0 10 102.8 6.8 6.6 10

DP 2 203.9 6.2 3.0 10 203.7 8.5 4.1 10

3 405.1 8.0 2.0 19 404.8 9.8 2.4 10

1 49,8 2.8 5.7 10 51.0 3.5 6.8 10

AT 2 102.2 4.4 4.3 10 103.1 5.7 5.5 10

3 206.1 6.6 3.2 10 211.7 10.7 5.0 10

. 1 51.7 2.9 5.6 10 50.4 3.1 6.2 10

NT 2 105.7 4.6 4.3 10 102.9 5.9 5.7 10

3 205.9 10.5 5.1 10 209.9 9.7 4.6 10

S.D.: standard deviation C.V,: coefficient of variation
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Fig. 2. Comparison of Serum Imipramine (IP) and Desipramine (DP)
Concentrations Determined by High-performance Liquid Chrom-
atography (HPLC) and Emit Method
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Comparison of Serum Amitriptyline (AT) and Nortriptyline

(NT) Concentrations Determined by High-performance Liquid
Chromatography (HPLC) and Emit Method

(A) y=1.01x+1.79, r=0.996, n=35

(B) y=1.00x+2.49, r=0.997, n=35
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Table 2. Concentration of an Added Compound Necessary to Produce a Maximum

Quantitation Error of 30% in a Sample Containing 100ng/ml Imipramine

(IP), 200ng/ml Desipramine (DP), 100ng/ml Amitriptyline (AT) and 100

ng/ml Nortriptyline (NT) by Emit Method

Added Concentration

compound IP Assay DP Assay AT Assay NT Assay
Alimemazine >2 npg/ml >2 pg/ml >2 ng/ml >2 ng/ml
AT * >2 ng/ml _— >2 ng/ml
Amoxapine >2 ug/ml >2 pg/ml >2 ng/ml >2 ng/ml
Carbamazepine >40 ng/ml >40 pg/ml >40 npg/ml >40 ng/ml
Carpipramine >2 ug/ml >2 pg/ml >2 ng/ml > 2 npg/ml
Chlorpromazine * 1 ng/ml * 500 ng/ml
Chlordiazepoxide >2 ng/ml >2 npg/ml >2 pg/ml > 2 npg/ml
Chlorprothixene 400 ng/ml 1 pg/ml 500 ng/ml 500 ng/ml
Clocapramine >2 ng/ml >2 pg/ml >2 ng/ml > 2 pg/ml
Clomipramine * 1 pg/ml * 500 ng/ml
Clonazepam >2 pg/ml >2 ng/ml >2 ng/ml > 2 ung/ml
Clotiazepam >2 ng/ml >2 pg/ml >2 pg/ml > 2 ng/ml
Cloxazolam >2 ug/ml >2 ng/ml >2 pg/ml >2 ng/ml
DP >2 ng/ml —_— >2 ng/ml *
Diazepam >2 ug/ml >2 npg/ml >2 pg/ml > 2 npg/ml
Estazolam >2 ung/ml >2 ng/ml >2 pg/ml > 2 ng/ml
Etizolam >2 ug/ml >2 ug/ml >2 pg/ml > 2 pg/ml
Fludiazepam >2 pg/ml >2 ug/ml >2 ng/ml > 2 pg/ml
Glutethimide >2 ng/ml >2 ng/ml >2 pg/ml > 2 ug/ml
Haloperidol >2 ug/ml >2 ng/ml >2 ng/ml > 2 pg/ml
Haloxazolam >2 ug/ml >2 ng/ml >2 ng/ml > 2 ng/ml
Hydroxyzine >2 npg/ml >2 pg/ml >2 ng/ml > 2 ng/ml
Ip —— >2 pg/ml * > 2 ng/ml
Lofepramine >2 ng/ml 1 ng/ml > 2 ng/ml 500 ng/ml
Maprotiline >2 ng/ml * > 2 ng/ml 500 ng/ml
Medazepam >2 pg/ml >2 ng/ml >2 pg/ml >2 pg/ml
Mexazolam >2 ng/ml >2 pg/ml >2 ng/ml >2 pg/ml
Moperone >2 pg/ml >2 pg/ml >2 pg/ml >2 pg/ml
Nitrazepam >2 ng/ml >2 ng/ml >2 pg/ml >2 ug/ml
NT >2 ug/ml * >2 pg/ml —_—
Oxazepam >2 ng/ml >2 pg/ml >2 pg/ml >2 pg/ml
Oxypertine >2 ng/ml >2 pg/ml >2 pg/ml >2 ng/ml
Perphenazine >2 ng/ml >2 ng/ml >2 pg/ml >2 ng/ml
Prochlorperazine >2 pg/ml >2 ng/ml >2 pg/ml >2 pg/ml
Promethazine >2 pg/ml >2 pg/ml >2 ng/ml >2 pg/ml
Spiperone >2 png/ml >2 pg/ml >2 pg/ml >2 ug/ml
Sulpiride >2 ng/ml >2 pg/ml >2 npg/ml >2 pg/ml
Thioridazine 500 ng/ml >2 pg/ml 500 ng/ml >2 pg/ml
Timiperone >2 ng/ml >2 pg/ml >2 ng/ml >2 pg/ml
Triazolam >2 ng/ml >2 ng/ml >2 ng/ml >2 pg/ml
Trihexyphenidyl >2 ng/ml >2 npg/ml >2 pg/ml >2 npg/ml
Trimipramine 500 ng/ml >2 ng/ml 500 ng/ml >2 pg/ml

* drug cross-reacted about 100 %
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713 AT RU* NT RE
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