Japanese Soci ety of Pharmaceutical Health Care and Sci ences

% B ¥ % Vol.9, No.4 (1983) 295

fafestBREIER IS G-PiT %) (C& 2 mgP
F47 4 V) L REREOEBHRE

T B, AMEER, BEER, SRE—8B
WEEEN, B O, K B
 KERRRERERN
KA BB S 3 IR

Determination of Plasma Theophylline Concentration

by Immuno-precipitation Inhibition Technique (i-PiT System)

SHIGERU MOTOYAMA, JojI KOBAYASHI, MICHIHARU HAYATA,

Plasma theophylline concentration was determined by immuno-precipitation inhibition technique
(i-PiT system). Immuno-reaction is dependent on incubation time and temperature,and therefore
it is necessary to optimize the reaction. Within-day and between-day variances (C.V.) of
analysis on 3 levels were less than 10%. The results of dilution test and recovery test were
good. Forty-two plasma specimens of patients receiving theophylline therapy were studied by
i-PiT system and high-pressure liquid chromatography (HPLC). The correlation coefficient was
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0.988 and the regression line gave y=0.978 x+0.918 (y : i-PiT, x : HPLC).
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Concentration C.V.
(ﬂg/m]) Mean SD (00)

0 513.4 | 13.6 | 2.7

2.5 415.4 1 19.9 | 4.8

5.0 344.8 1175 | 5.1
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Fig. 1. Reproducibility within Day of Standard Curve by i-PiT Method
Incubating at 25°C for 30 Minutes

The mean light scattering intensities, standard deviations and
coefficients of variation are shown in the table.
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Fig. 2. Effect of Incubation Time at 25°C on Standard Curve

by i-PiT Method
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Fig. 3. Effect of Incubation Temperature for 30 Minutes
on Standard Curve by i-PiT Method
Table 1. Reproducibility within Day of Plasma Table 2. Reproducibility between Days of
Theophylline Concentrations Determined Plasma Theophylline Concentrations
by i-PiT Method Determined by i~PiT Method
No Sample A Sample B Sample C D Sample A | Sample B Sample C
. ays
(g/ml) (ug/ml) (ug/ml) y (ug/ml) (ug/ml) | (ug/ml)
1 3.6 16.5 23.2 1 6.0 12.5 21.2
2 3.3 17.5 24.6 7.1 12.9 22.0 -—
3 3.6 15.5 26.4 6.0 11.8 19.2
4 3.4 16.0 23.6 9 5.7 12.7 18.6
5 3.3 16.1 2.5 6.4 12.5 19.8
6 3.7 16.7 21.8 2'4 i“g flz
7 3.8 16.3 22.4 3 -9 2. 8.
8 3.6 17.2 25 0 6.2 14.0 22.8
3'5 1 ’ ) ) 6.3 12.5 23.0
9 : 7.0 4.1 ] 6.9 1.9 19.3
10 3.2 17.3 24.0 6.8 12.1 21.4
Mean 3.50 16.61 23.96 5.8 10.9 21.4
S.D. 0.19 0.65 1.32 5 6.5 13.2 22.7
5.1 12.5 19.3
C.V.(% 5.6 3.9 5.5 : )
6) 6.5 12.2 20.0
Mean 6.24 12.55 20.71
S.D. 0.51 0.79 1.54
C.V.(%) 8. 2 6.3 7.4
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Fig. 4. Result of Dilution Test by i-PiT Method
A : Standard (40.0ug/ml), @ : Sample (19.0pg/ml)
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6.2ug/ml L 12.5ug/ml Ok (-PiT & CHIE)
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5. i1-PiT 3% ¢& HPLC L4888

i-PiT ¥ETHEIE LT 0~25pg/ml 0 424i{6% HPLC
THE L. Fig. 5 iR3 & 5 HHBgREA: 0.988, [l
IREGY y=0.978x+0.918 L BiF BN E bR,
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Table 3. Result of Recovery Test
by i-PiT Method

~Added |Expected|Measured| Recovery
ug/ml | pg/ml ug/ml %
5 5.6 5.9 105.4
10 8.1 8.7 107.4
Sample A, 13.1 13.9 106.1
40 23.1 21.7 93.9
5 8.75 8.3 94.9
10 11.25 11.7 104.0
Sample Bl 5 16.25 .| 15.7 103.5
40 26.25 28.5 108.6
¥ i
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Fig. 5. Comparison of Plasma Theophylline Concentrations
between HPLC and i-PiT Method
ThZh 3.9~5.6%, 6.3~8.2% L BIFTH 1. . Bt -
3. 2MOFRBREBRBC OV TERABLITV BT .
B AR S D Kf 1\1/}4(1 Piz;sf;szkyizlfs. éig%g)ﬂvie: New Eng. J.
. n - . o ed., . .
4. ZEY’%EUD&@}“OL‘TEWB}Q&EHL‘@Wg 2) L. Hendels, M. Weinberger & G. Johnson:
93.9~108.6% L BIFTH-7-. Clin. Pharmacokin., 3, 294 (1978).
5. i-PiT & HPLC ¥ OEESITAHBIEEM 0.988, 3) W) P& : Med. Tech., 7, 805 (1979).
EFERA y=0.978x+0.918 & BIFTH 1. Y g}l‘ N‘SIZkawablH-S;‘i‘é;’g;; M. Saito: Clin.
e e - im. Acta, , .
b X b i-PiT BIRELBET 5 v, EHE

o ) 5) i-PiT EUD U BLOE, rsimss, 1980,
THICHATE BWELEEL bRS. 6) ABREW, VARE, FEG, FEES, HR%
Z, REA»2 :B¥030 %, 101, 904 (1977).

NI | -El ectronic Library Service




