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Screening of isoniazid inactivators by dilution test *

M. M. HODGKIN,1 L. EIDUS,2 & E. J. HAMILTON 3

Abstract

A modification of the screening test for the pheno-
typing of isoniazid inactivators is described. As this
simple dilution technique does not require expensive
equipment or even electricity, it can be used in poorly
equipped laboratories.

A twice-weekly, intermittent continuation regimen
is the method of choice in fully supervised treatment
of pulmonary tuberculosis (1, 2). A once-weekly,
intermittent isoniazid-streptomycin regimen follow-
ing daily therapy for 1 month is successful only in
slow acetylators (3, 4). On the other hand, a once-
weekly regimen would not only reduce the time and
cost of therapy but also be more convenient for the
patient. As 60% of the population of North America,
Europe, Africa, and India are slow inactivators, once-
weekly continuation therapy could be applied to
most patients in those regions. Furthermore, a slow-
release matrix preparation has been devised to pro-
duce in fast inactivators blood levels comparable to
those obtained with ordinary isoniazid in slow
acetylators (5, 6). Hence it became necessary to
design a simple method for phenotyping isoniazid
inactivators. A reliable urine test developed by Eidus
et al. (7) was later simplified to serve as a screening
test (8, 9). This method has also been adapted to
the AutoAnalyzer technique (10).
The results of the screening test may be read on

a simple colorimeter. As acetylisoniazid and total
hydrazides are determined by the same colour reac-
tion, the percentage of acetylisoniazid versus total
hydrazides can be calculated direct from the absorb-
ance readings. An acetylisoniazid percentage of 70
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may be regarded as the dividing line between fast
and slow inactivators.
The cost of a simple photoelectric colorimeter is

relatively low; however, in some countries electricity
is either lacking or provided only at night. A modifi-
cation of the screening test is therefore suggested,
rendering it quantitatively readable without electri-
cal equipment. The principle of this modification is
that the aliquot containing total hydrazides is diluted
with distilled water until its colour intensity equals
that of the tube containing only acetylisoniazid. The
percentage of acetylisoniazid versus total hydrazides
can be calculated from the amount of distilled water
used.

Material and methods
As in the original screening method (9), a test dose

of 10 mg of isoniazid per kg of body weight was
given orally to the patient. After 6 hours the patient
emptied his bladder completely and 2 hours later a
urine specimen was collected for phenotyping. Two
aliquots were taken from each urine sample and
processed according to the dilution scheme in Table 1.

Table 1. Dilution and acetylation of urine samples

Solution Acetylisoniazid Total hydrazides
(aliquot A) (aliquot B)

volume in ml

Sample 0.50 1.00 2.00 0.50 1.00 2.00

Distilled water - - - 1.00 1.00 -

1 N hydrochloric
acid 1.50 1.50 1.50 0.50 0.50 0.50

Acetic anhydride - - - 0.05 0.05 0.05

Distilled water 8.00 7.50 6.50 7.95 7.45 7.45

Final dilutions 1:20 1:10 1:5 1:20 1:10 1:5

With this technique, the dilution factor must be
identical in both aliquots. In general, the 1 : 10
dilution is used; the 1: 5 and 1: 20 dilutions shown
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in Table 1 are used only rarely. Whereas, in aliquot A,
only the acetylisoniazid excreted in the urine is
estimated, the total hydrazides are determined in
aliquot B.

Following acidification and a 15-min waiting
period, 0.05 ml of acetic anhydride was added to
aliquot B in order to convert the isoniazid into acetyl-
isoniazid. Aliquots A and B were then diluted with
7.50 ml and 7.45 ml of distilled water, respectively,
to yield 1 : 10 dilutions of the urine samples, and
1.0 ml of each of these dilutions was transferred to
corresponding tubes A and B. To each tube, 1.0 ml
of potassium cyanide, 40 g/litre, and 4.80 ml of
1.6% chloramine-T were added and shaken. After
5-10 min, the colour intensity of tube A was checked.
This should be pink or light red. If the colour is too
intense, both tubes should be diluted equally by
transferring 1, 2, or 3 ml of the colour solutions
into each of two empty matching tubes (A and B)
and adding distilled water up to 6.0 ml. In case
dilution is not necessary, 6.0 ml of the original colour
solutions are transferred direct to the A and B tubes.
As the tubes are viewed through a comparator

(Hellige) or with the naked eye, water is slowly
added with a pipette or burette to tube B until its
colour intensity matches that of A. From the amount
of water used, the percentage of acetylisoniazid versus
total hydrazides can be calculated by means of the
following formula.

volume of aliquot A x 100
°cetylisoniazi =volume of aliquot B + volume

of distilled water added
Substituting the volumes used in the test procedure, this
reduces to

6 x 100
6 +x

Results and discussion
Prior to dilution with distilled water, the colour

intensity of the solutions was read on a photoelectric
colorimeter at 550 nm. A comparison of the results
obtained with this and the dilution method, as well
as with the spectrophotometric method (7) and the
AutoAnalyzer technique (10), carried out with identi-
cal urine samples, is shown in Table 2. The percen-
tages obtained with the photoelectric colorimeter and
dilution methods were very similar. On the other
hand, owing to differences in method, the spectro-
photometric procedure yielded higher percentages
for acetylisoniazid in slow inactivators than the
other tests did. Out of 201 urine specimens examined,
101 samples required less than 1 ml of distilled

water, producing average acetylisoniazid percent-
ages of 90-93 with the methods tested. Thirty-one
samples requiring 1.0-2.2 ml of distilled water yielded
average percentages of 80-83. One urine sample re-
quiring 2.4 ml of water still belonged to the group
of fast acetylators yielding percentages of 71-77
with various phenotyping methods.

Table 2. Comparison of the results obtained with the
dilution test and other phenotyping methods.

Results (%)

No. of Dilution Photo-
samples (ml) Dilution electric spectro- Auto-

technique colori- phoeto Analyzer
meter mer

101 0-0.99 93 91 91 90

31 1.00-2.20 82 80 83 83

1 2.40 71 76 77 73

1 2.60 70 66 71 66

1 2.70 69 70 74 71

5 3.0-4.0 62 65 66 63

7 4.1-5.0 55 52 57 52

28 5.1-7.0 48 45 53 46

25 7.1-9.0 43 39 48 38

1 >9.0 38 33 46 30

Dilution factors higher than 2.5 ml indicate slow
inactivation. However, borderline cases may yield
indecisive results, as occurred with two specimens
of which one required 2.6 ml and the other 2.7 ml of
water. The latter was actually overdiluted, since it
produced 69% with the dilution test and 70-74%
with all other methods. Hence it should be classified
as a case of fast inactivation. On the other hand,
66 patients with dilution factors of 3 ml and over
were clearly identified as slow inactivators by every
test employed. This means that, with the exception
of two indecisive results (1 %), the patients were
uniformly phenotyped by all methods into 143 fast
and 66 slow inactivators. As was observed in this
and other studies, borderline cases are rare and with-
out importance. Depending on the drug regimen
used, they may be added either to the group of
slow acetylators or to that of fast acetylators for
the most efficient and safe treatment.
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