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Table 1. Inhibitory effect of heparin on the growth
of three test organisms
Growth : +

No growth : —

''''' - 20105

Test organisN

Staph. aureus ATCC 6538 P
(FDA 209 P)

E. coli NIH]J - = =
B. subtilis ATCC 6633(PCI 219) - ==
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Fig.2 Effect of various samples 7o be fested on
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Fig.3 Effect of various conditions preparing paper discs impregnated with
whole blood on the diameters of inkibition zones
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Table 2.
regulated procedure
Paper disc used : 8 mm in diameter

Fluctuation of weight of paper discs saturated with whole blood under the

Weight (mg)

Amount of w

Weight of paper disc saturated | just after saturated

with whole blood (mg)

* dried for 1 hr. in ventilation after saturation

) ] Mean Standard Range of rejectiop limit
Subject examined (n=20) deviation
a=0.05 ‘ a=0.01

16.95 l 0.89 +1.94 +2.73

ater absorbed (ml) 0. 0272 ’ 0. 0019 =+0.00416 | =+0.00583
37.65 2.34 +5.12 +7.18
after drying* 24.10 1.91 +4.36 +5. 86

2ERR, 4 BERE oIk FE

Fig.4 Effect of drying paper disc and prediffusion on

the

diameters of inhibition zones in the thin-agar paper disc method
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Table 3. Fluctuation of concentration values assayed by the whole blood paper disc method

Agents and concentrations tested

Concentration

Agents
H M; M2 L

Tetracycline pg/ml| 8 4 2 1
Benzyl penicillin u/ml 2 1 0.50.25
Kanendomycin ug/ml| 20 10 5 2.5

+ A : Concentration assayed, M, as the test and H, M, as the standard

+ B: " M, " M, L "
I Agents Penicillin Tetracycline Kanendomycin
ﬁsoe.d of plates \\ A B A B A i B
{
1 138~75 146~72 169~66 133~78 153~67 | 193~60
2 125~82 131~79 141~75 122~84 135~77 159~69
3 121~85 125~83 133~77 118~86 128~81 146~74
4 118~87 121~85 128~81 115~88 124~83 139~77
5 116~88 119~86 126~83 114~89 121~84 134~79
Probable maximum range of deviation (¢) was obtained from the formula
a2 ny=o
?F—"(Z(Z.QOI)
Maximum range of fluctuation (Sample mean is taken as 100%)
a/VN
<sample mean+ ¢ T Tower limit of mean_
g/ VN

>sample mean — ¢ o upper limit of mean”
where, S: sample standard deviation N : number of plate used F: variance ratio
Table 4. Comparison between measured values of microbiologically active levels (ug/ml)

obtained by the whole-blood disc-plate method and those by the plasma cylinder-
plate method after chloramphenicol palmitate powder administration

Hour after 500 mg administration
Case Sample measured - ————————|  Mean
1|2 | 3 | 4 6 12

whole-blood (a) 0. 40 1.1 1.3 1.7 2.0 1.8

No. 1 | plasma (b) 0.45 1.5 1.4 1.6 1.9 2.1
difference (a)-(b) | —0.05 | —0.4 —0.1 +0.1 +0.1 —0.3 | —o0.11
whole-blood (a) 0. 42 9.0 2.9 6.2 5.0 1.7

No. 2 | plasma (b) 0. 42 8.8 3.3 7.0 4.1 1.5
difference (a)-(b) 0 +0.2 —0.4 —0.8 +0.9 +0.2 | +0.01
whole-blood (a) 0. 40 0.8 1.1 1.2 1.4 L7l

No. 3 | plasma (b) 0.32 0.75 0.8 1.1 1.5 2.2 |
difference  (a)-(b) +0.08 +0.05 +0.3 +0.1 —0.1 ! —0.5 E —0.03

DERLETT, BEHLREBRAKCEL SHTRTDIME X5k 37.65+2.34mg (FHME ), 24.10+1.91 mg
HEDEDILE) OWThNTITE S OREEPTHA (HE1Els) Thotlco WIFN L EBRES 10% LT TH
50 EXRBEDHBIEBEEEFLEZOND D, £ % DT, MATFABEOEE D HRD S M D RIE
DEED MEHFE disc EEDOEEZRDA LA EFED CIXFAER LS 5L E2 bR,
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Fig.5 Effect of prediffusion rine on the dose-response curve
in the thin agar paper disc metipd, Prediitfusion Yine af 4%
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MICROASSAY METHOD FOR ANTIBIOTIC
CONCENTRATIONS IN WHOLE BLOOD BY THE USE OF PAPER DISCS

Yuraka Kanazawa & Tosuio KuramaTa*
Department of Internal Medicine and Department of Pharmacy#*,

Niigata Railway Hospital

A paper disc thin-layer plate microassay method for determination of antibiotic concentrations in
the body fluid, using minute amounts of test sample preparable for the assay at bedside, was evalua-
ted as to its usefulness and reproducibility of the results thereof.

1) It was found essential to allow blood samples be absorbed in constantly the same quantities by
assay discs, since the diameters of inhibition zones produced were affected by the amount of a blood
sample with which the filter paper discs were impregnated.

2) When phosphate buffers at various pH, a serum and a whole blood were used in the reference
assay series, it was found that the results of assay for erythromycin and streptomycin were influenced
by the pH of phosphate buffer, and the results of assay for streptomycin by the serum and whole
blood. It followed that it was important to use the same ones as the reference samples as much as
practicable.

3) Effect of various preserving conditions on the results of assay with heparinized whole blood
samples and with (non-heparinized) whole blood samples obtained immediately prior to assay was
studied. We observed practically no influence due to the sample difference upon the assay results
for erythromycin, tetracycline, benzyl-penicillin and streptomycin. The findings indicated practicability
of the use of heparinized whole blood as the standard sample.

4) With a view to equalization of the amounts of whole blood samples with which filter paper discs
saturated, the technique for preparation of saturated assay discs was standardized as follows: Allow
one end of a disc to touch the whole blood sample and wait until the whole blood soak into entire
disc ; then remove excess blood from the disc with a blotting paper pressed lightly on it; and use it
in the assay. The amount of whole blood absorbed by the disc (8 mm in diam.) was 37.65+2.34 mg
on the average immediately after the saturation and was 24.10+1.19 mg after drying. In either case
the coefficient of variation was not more than 10%.

5) The difference in whole blood content between the moist disc (immediately after saturation)and
dried disc did affect the diameters of inhibition zones but it was found to be abolished when the discs
were allowed for prediffusion for not less than six hours before incubation. However, when allowed
for prediffusion for more than twelve hours, discs impregnated with low concentrations of chloram-
phenicol or benzyl-penicillin showed some reduction in the diameter of inhibition zones. Consequently,
it was considered advisable to perform prediffusion for six to twelve hours, unless the chemotherapeu-
tics to be assayed for were particularly poorly diffusible.

6) To assess the assay method as to its accuracy, ranges of experimental errors in tetracycline,
benzyl-penicillin, and kanendomycin assays were determined. As a result, it was found that the range
of experimental error was 78~133% (minimum) to 60~193% (maximum) when single assay plates were
employed, and 86~118% (min.) to 75~146% (max.) when assays were carried out in triplicate, respe-
ctively.

7) The subject paper disc technique was applied to the thin-layer plate method using spores of B.
subtilis PCI 219 as test organism. As a result, a linear relationship was confirmed to exist between
the logarithmic value of drug concentration in whole blood sample and the diameter of inhibition zones
in cases of assay with kanamycin, tetracycline, erythromycin, and chloramphenicol.

8) In practice, levels of the active concentration of chloramphenicol in whole blood were determined
by the said assay method with reasonable accuracy in individuals receiving the agent by oral route.



