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Simplification of isoniazid phenotyping procedure
to promote its application in the chemotherapy
of tuberculosis *
L. EIDUS,1 P. VARUGHESE,2 M. M. HODGKIN,3 A. H. E. HSU,2 & K. B. McRAE4

In this investigation a simple urine test for phenotyping isoniazid inactivators is evalu-
ated. In the new method, isoniazid is artificially acetylated in urine and determined by
the same colour reaction as that usedfor acetylisoniazid. Comparative studies showed that
the test is reliable and can be performed with accuracy and ease even in poorly equipped
laboratories. In contrast to other urine tests, it does not require an expensive spectrophoto-
meter, tedious hydrolysis processing of the samples, or standard curves. The results can
be read on a plain colorimeter, or even without any instrument.

Phenotyping of isoniazid inactivators has attained
prognostic significance since the introduction of
intermittent chemotherapy. It is well documented
that fast inactivators respond less favourably to
"marginal chemotherapy" (10, 17, 28),a whereas
slow inactivation is more frequently associated with
toxic manifestations of isoniazid or adverse reac-
tions (3, 13, 24).
During the last decade studies have been under-

taken to simplify isoniazid phenotyping procedures
and to develop methods that did not involve per-
forming several venipunctures. Methods requiring
only a single blood collection have been introduced
(2, 9, 25). Efforts have also been made to use urine
instead of serum for phenotyping. These attempts
may be broadly grouped as follows.

(a) Estimation by a semiquantitative method
(11, 14, 26) of the recovery rate of free isoniazid in
pooled urine samples taken over a 24-hour period.

(b) Determination of free isoniazid as a percent-
age of total hydrazides excreted in 3-hour urine
specimens (27) by the method of Maher et al. (15).

(c) Calculation of the proportions of acetylisoni-
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azid and free isoniazid in urine samples (6, 16, 19,
22, 30).

(d) Use of sulfadimidine as a substitute for isoni-
azid and estimation of acetylsulfadimidine as a per-
centage of the total sulfadimidine excretion in urine
collected 5-6 h after a test dose (8, 21, 23) or at
different intervals (8, 18).

Methods estimating the isoniazid recovery rate
as a percentage of the dose administered proved to
be unsatisfactory and have become obsolete (6, 7).
An attempt to phenotype isoniazid inactivation
by calculating free isoniazid as a percentage of
the total hydrazide excretion in urine did not sur-
vive the critical evaluation of its first trial. Accord-
ing to Tiitinen (27), the technique is not accu-
rate enough to be used for the determination of
isoniazid inactivation. On the other hand, estimation
of the proportions of acetylisoniazid and free isoni-
azid excreted in urine, termed by us " inactivation
index ", yielded a reliable grouping of individuals
(6, 19, 30) provided that suitable methods were used.
The sulfadimidine urine test (21) is also well accepted;
it proved to be useful for phenotyping isoniazid
inactivators, although, according to Evans (8), the
sulfadimidine serum test is a better phenotyping
discriminant.

Despite the methods in vogue, a pressing demand
still exists for a simple, reliable screening test,
equally adaptable to poor laboratory conditions
and technically advanced devices such as the auto-
analyser. An attempt was therefore made in this
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laboratory to develop a method that does not involve
extraction of isoniazid, a tedious hydrolysis process,
and the preparation of standards. In the new test
(Eidus & Hodgkin a) acetylisoniazid is estimated
direct in urine by the procedure of Venkataraman
et al. (29) based on the colour reaction of Eidus &
Hamilton (4), whereas free isoniazid is converted
to acetylisoniazid by one drop of acetic anhydride
and is then estimated as mentioned above. Since
the same colour reaction is used for the determina-
tion of acetylisoniazid and isoniazid, the results can
be read on an inexpensive colorimeter, at the visible
range, or even in a comparator.

MATERIALS AND METHODS

Administration of isoniazid and collection of urine
A test dose of 10 mg of isoniazid per kg of body

weight was given orally to the patient in the form
of tablets. Six hours later the patient emptied his
bladder completely and two hours thereafter a
urine specimen was collected for phenotyping.

Laboratory procedure
To two 1-ml aliquots of urine 0.5 ml of 0.5N

hydrochloric acid is added and kept at room temper-
ature for 15 min. One drop of reagent grade acetic
anhydride is delivered to one of the aliquots and
shaken for one minute, followed by one drop of
7N sodium hydroxide. Two drops of distilled water
are added to the other aliquot to ensure equal vol-
umes. Both aliquots are then neutralized by 0.5 ml
of 0.5N sodium hydroxide.

Estimation of the acetylisoniazid concentration b

To the above-mentioned aliquots reagents are
added successively, as follows: (a) 1 ml of 0.5M
potassium phosphate buffer, pH 6 (prepared by
mixing 87.7 ml of 0.5M potassium dihydrophosphate
and 12.3 ml of 0.5M potassium hydrophosphate);
(b) 1 ml of a 20% aqueous solution of potassium
cyanide (prepared daily); (c) 4 ml of a 12.5% solution
of chloramine T c (prepared daily), with shaking;
and (d) after a waiting period of 1½/2 min, 5 ml of
acetone, reagent grade, with thorough mixing.
A slight precipitation may be occasionally noticed

in concentrated urine samples and can be cleared

a Paper presented at the Eighth Annual Meeting of the
Canadian Society of Chemotherapy, Quebec City, Canada,
6-7 July 1972.

b Venkataraman et al. (29).
c Eastman Kodak.

by centrifugation. Optical density readings of the
aliquots are undertaken at wavelength 550 nm.

Classification of slow and fast inactivators
Two different scales can be used for group identi-

fication of inactivators-namely, (1) the inactivation
index (proportions of acetylisoniazid and free isoni-
azid in mg/litre): patients with an index of value 3
or lower are classified as slow acetylators and those
with an index of 5 or higher are grouped as fast
inactivators; and (2) calculation of acetylisoniazid
as a proportion of the total hydrazides excreted in
the urine. Patients yielding a proportion lower than
70% are considered as slow inactivators, whereas
rapid acetylators produce values over 75 % with this
method. In the present investigation the latter pro-
cedure was followed.

Since one aliquot (A) contains only acetylisoni-
azid, whereas the other (B) contains both acetyl-
isoniazid and isoniazid artificially converted to
acetylisoniazid, calculation of the inactivation index
or estimation of acetylisoniazid as a percentage of
the total hydrazide excretion can be carried out direct
from optical density (OD) readings, by means of
the following formulae:

inactivation index = OD of A/(OD of B-A) x
0.761 d

percentage of acetylisoniazid = (OD of A/OD
of B) x 100

Sequence of experiments for evaluating the new
urine test
(1) Preliminary experiment to study the amount

of acetic anhydride required for quantitative acetyl-
ation of isoniazid.

(2) Investigation of colour reactions produced by
isoniazid hydrazones in the method for estimation
of acetylisoniazid.

(3) Determination of the recovery rates of isoni-
azid and acetylisoniazid in urine samples to which
these compounds were added in known quantities.

(4) Comparison of the new method in three modi-
fications with the previously established urine test
(6). In the last-mentioned procedure-termed here
" SpM test "-acetylisoniazid is determined direct
in diluted urine by the method of Venkataraman
et al. (29), whereas isoniazid is estimated on a
spectrophotometer in ultraviolet range according to
Eidus & Hamanansingh (5). This determination

d Multiplication by 0.761 compensates the molecular
weight difference between acetylisoniazid and free isoniazid.
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Table 1. Recovery rate of isoniazid from distilled water and from pooled urine specimens
after acetylation with 1 or 3 drops of acetic anhydride

Distilled water Urine
Isoniazid

concentration 1 drop of acetic 3 drops of acetic 1 drop of acetic 3 drops of acetic
(mg/litre) anhydride anhydride anhydride anhydride

(%) (%) t%) (%)

500

1 000

3 000

6 000

98.58

99.86

99.66

96.40

98.38

98.38

98.58

97.20

97.70

98.98

102.11

101.40

98.04

98.74

97.51

97.78

involves organic solvent as well as acid extraction
of isoniazid.
The SpM test was evaluated during metabolic

studies of isoniazid and its grouping of inactivators
was compared with those obtained with the fall-off
technique carried out in plasma from the same
patients (12). The three modifications (AB, CD,
and EF) of the new method are designed to answer
the following technical questions. Is acidification
of the samples as described in this test essential
or redundant (CD)? If dilution of the urine speci-
mens is required, in what phase of the pheno-
typing procedure must it be undertaken? Should it
be carried out at the initial stage of the test, prior
to acid treatment of the specimens (AB), so that
acetylation of free isoniazid is performed in diluted
urine, or should it be carried out just before the
acetylisoniazid colour reaction (EF)? The latter
would ensure a lower salt concentration and proper
pH conditions by diluting the effect of acetylation,
acidification, and neutralization.

RESULTS

Experiment I

Isoniazid solutions were prepared in distilled
water and in pooled-urine specimens to yield final
concentrations ranging from 500 to 6 000 mg/litre.
Two sets of identical 1-ml concentrations were
prepared. The samples were then acidified according
to the laboratory procedure described. One drop
of acetic anhydride was added to one set of the
acidified samples and 3 drops to the other. All the
samples were then neutralized and diluted to a final
concentration equivalent to 50 mg/litre of free isoni-
azid. Two millilitres of the diluted samples were used
to perform the acetylisoniazid test. The recovery rates

achieved by 1 and by 3 drops of acetic anhydride
are shown in Table 1. One drop of the reagent is
sufficient for complete acetylation of a concentration
as high as 6 000 mg/litre of isoniazid in distilled water
or in urine. In practice, much smaller isoniazid
concentrations are present in the specimens used
for phenotyping. According to our previous experi-
ence, a dose of 10 mg/kg taken by a patient orally
produces, in urine specimens collected between the
6th and 8th hours after drug intake, an average
isoniazid concentration of 32.70 mg/litre in 18 fast
acetylators and 230.12 mg/litre in 9 slow inactivators
(Table 2).

Table 2. Urinary excretion of isoniazid and acetyl-
isoniazid in slow and fast acetylators between the 6th
and 8th hours following an oral dose of 10 mg of
isoniazid per kg of body weight

Phenotype Compound Mean nange(mg/litre) (mg/litre)

Slow isoniazid 230.12 100.35-390.80

(9 patients) acetylisoniazid 350.97 156.84-665.10

Fast isoniazid 32.70 1.80- 80.05

(18 patients) acetylisoniazid 376.85 81.88-606.70

When the experiment with 1 and 3 drops of
acetic anhydride was repeated in urine samples
collected from 16 volunteers between the 6th and
8th hours after the above-mentioned test dose was
given, the result of phenotyping was identical,
irrespective of the amount of reagent used (Table 3).
This means that the components of urine do not
interfere with the acetylation of isoniazid. Thus a
very little of the reagent-I drop-is sufficient to
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Table 3. Effect of various amounts of acetic anhydride
on the outcome of phenotyping isoniazid inactivators

Acetylisoniazid as a percentage of total
hydrazide excretion

Patient No.
1 drop of acetic 3 drops of acetic

anhydride anhydride

Fast 1 90.20 89.68

2 91.80 91.80

3 92.67 94.50

4 83.93 85.91

5 96.32 95.52

6 87.57 87.06

7 97.85 97.85

8 86.12 87.87

9 94.25 93.58

10 94.37 94.65

Mean: 91.51 Mean: 91.84

Slow 11 48.02 48.43

12 47.39 46.75

13 64.88 65.44

14 56.91 58.01

15 59.94 59.94

16 45.64 44.73

Mean: 53.80 Mean: 53.88

acetylate free isoniazid excreted
inactivators.

by fast and slow

Experiment 2

It is known that one part of isoniazid is present in
urine as hydrazone of pyruvic acid as well as a-keto-
glutaric acid. Most of these derivatives are excreted
within 12 h of isoniazid intake. As shown by Peters
et al. (20) the amount of isoniazid hydrazones
detectable in urine is considerably higher than the
free isoniazid itself, particularly in slow inactivators
or when high isoniazid doses have been administered.
The amount of hydrazones often increases during
storage of the specimens, by the coupling of free
isoniazid with ketones or aldehydes of the urine.
As shown in this investigation, hydrazones also
produce colour reactions in the acetylisoniazid test,
the colour intensity being proportional to the con-
centration of the hydrazone derivatives and depend-
ing on the coupled compound (Fig. 1). The presence

of these hydrazones in urine may result in an apparent
increase of acetylisoniazid concentrations. This over-
reading seems to be of little practical significance
in phenotyping, but it may affect somewhat the
results of the slow inactivators. On the other hand,
the hydrazone formation in urine reduces the avail-
ability of isoniazid for the in vitro acetylation,
resulting in a considerable underestimation of the
concentration of this compound. Treatment of the
samples with 0.5N hydrochloric acid liberates free
isoniazid from its bindings but does not hydrolyse
acetylisoniazid, which remains intact. Confirmation
of these basic facts determined the design of the new
method. Acid treatment of the samples was therefore
incorporated in the procedure to avoid an artificial
disproportion between isoniazid and its acetyl
derivative.

Experiment 3

A total of 105 urine specimens free of isoniazid
and its metabolites were divided into 5 aliquots.
To two of these, isoniazid was added in final con-
centrations of 100 and 500 mg/litre, respectively; to
two other aliquots, acetylisoniazid was added in
the same concentrations as indicated above; and
the fifth aliquot was used for the preparation of
blanks. The new test was undertaken without dilution
on the aliquots containing 100 mg/litre of isoniazid or
its derivative, whereas the 500 mg/litre samples were
diluted with distilled water in a proportion of 1: 5
prior to acetylisoniazid determination. The ratio of
acetylisoniazid to free isoniazid was calculated from
identical urine samples containing the same concen-
trations of both compounds. Under ideal conditions
this ratio should be equal to one.
The results of this investigation, shown in Table 4,

suggest that the recovery rates of isoniazid and
acetylisoniazid are slightly lower in concentrated
urine, exhibiting mean values of 91.17% and 93.28 %,
respectively. As both compounds are equally affected,
the ratio of acetylisoniazid to free isoniazid is not
decreased, yielding an average value very close to
one. In the samples diluted 1: 5, prior to acetyl-
isoniazid determination, the average recovery rates
of both compounds were higher-almost 100%.
The experiment shows that acetylation of free isoni-
azid was complete in urine samples containing 100
or 500 mg/litre of this compound. On the other hand,
the procedure used for determination of acetyl-
isoniazid yielded somewhat lower recovery rates for
isoniazid as well as for acetylisoniazid in concen-
trated urine specimens than in diluted samples.
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The proportion of acetylisoniazid to free isoniazid
was in both cases close to the theoretically expected
value.

Experiment 4

A test dose of 10 mg of isoniazid per kg of body
weight was administered orally to each of 105 volun-
teers and urine specimens were collected between

the 6th and 8th hours after drug ingestion. The
samples were divided into 4 aliquots and the tests
were performed simultaneously under code numbers
as follows:
SpM the established method for isoniazid pheno-

typing (6)
AB the present procedure (urine specimens diluted

prior to acidification of the samples)

Table 4. Recovery rate of acetylisoniazid and isoniazid from 105 urine specimens, expressed as a percentage

Undiluted specimens Diluted specimens

acetylisoniazid free isoniazid acetylisoniazid acetylisoniazid free isoniazid acetylisoniazid

free isoniazid free isoniazid

Mean 93.28 91.17 1.02 99.06 97.48 1.02

(±standard error) (±0.46) (±0.48) < 0.004 (±0.24) (±0.24) < 0.003

Range 74.4-102.5 73.6-101.4 0.93-1.12 91.0-104.9 92.1-103.1 0.91-1.08
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CD the same as the AB tests, but omitting acidifica-
tion with hydrochloric acid and neutralization

EF the present procedure (dilution of the sample
before acetylisoniazid determination)

The results of concurrent phenotyping on 105
urine samples are shown in Fig. 2. With all three
methods (AB, EF, and SpM) the volunteers were

grouped into 42 slow and 63 fast acetylators. The
histograms in Fig. 2 demonstrate a marked separa-

tion between the two classes of inactivator, without
overlapping values or merging of the two phenotypes.
A bimodal pattern is obtained also with the CD
method (in which acidification is omitted), but the
demarcation is less distinct, with a higher percentage
of acetylisoniazid excretion. Of the 42 persons
identified as slow inactivators by the AB, EF, and
SpM tests, 4 could be misclassified by the CD test,
on the basis of the diagram, as fast inactivators.

Table 5 shows that the means of the AB, EF,
and SpM methods are very similar in both slow and

by four methods performed simultaneously under code

fast acetylators. The SpM test reveals a slightly higher
percentage of acetylisoniazid excretion in slow
inactivators than the AB and EF tests do. A plau-
sible explanation for this is that, in the SpM test
(but not in the other two), acetylisoniazid is deter-
mined without prior acidification of the samples.
On the other hand, in fast acetylators, the values
obtained with the AB and EF tests are somewhat
higher than with the SpM test. This can be attributed
to the low concentration of isoniazid in a few urine
samples from rapid acetylators. These concentrations
may be below the accuracy limit of the AB and EF
tests but within the range of the sensitive spectro-
photometric method (6) used in the SpM test.
Whereas the means of slow inactivators in the
AB, EF, and SpM tests are on a similar level
(51.40-53.79%), that of the CD procedure is con-

siderably higher (72.88%) owing to incomplete
acetylation of isoniazid resulting from hydrazone
formation.
For comparing statistically the abilities of the
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Table 5. Comparison of four methods (AB, EF, SpM, and CD) showing acetylisoniazid
as a percentage of the total hydrazide excretion

Phenotypes

Slow

mean

AB

51.40

EF

52.98

SpM

53.79

CD

72.88

range 37.23-68.56 36.84-67.55 43.92-68.22 56.60-94.05

Fast

mean 91.02 91.47 89.03 95.45

range 79.25-99.69 79.66-98.62 80.03-97.74 87.13-100.00

methods investigated to discriminate between fast
and slow inactivators, the SpM test was assumed
to be the standard procedure. To facilitate this
comparison, the variances of the slow and fast
inactivators in SpM data were equalized by the fol-
lowing monotonic transformation:

Xi= (1.0-acetylisoniazid %)3/4,
where i = S (slow) or F (fast) inactivators. This trans-
formation was applied to the data from all four
procedures and the distribution of the transformed
data sets was checked graphically for approximate
normality. The intercorrelation coefficients are shown
in Table 6. The power "3/4 " provides a suitable
scale for comparing the four methods and has no

other significance.
The Mahalanobis D2 statistic (1) was used to com-

Table 6. Sample intercorrelation coefficients between
methods for the transformed variable (1.0-acetyl-
isoniazid %) %

CD AB EF SpM

CD 1

AB 0.615 1

EF 0.654 0.874 1

SpM 0.600 0.833 0.770 1

pare the discriminating abilities of the four tests,
where D2= (xS -xF)2/s2, S2 being the pooled vari-
ance. A summary of the statistics for the transformed
variable is shown in Table 7. We may conclude

Table 7. Summary of statistics for the transformed variable (1.0-acetylisoniazid %) %

Standard Mahalanobis Fisher
Method Group Mean deviation D2 statistic a value b

AB Slow 18.38 2.15
38.18 978.1

Fast 5.07 2.12

EF Slow 17.92 2.00
40.94 1031.7

Fast 4.83 2.07

SpM Slow 17.69 1.86
39.54 996.4

Fast 5.93 1.87

CD Slow 11.75 2.68
16.58 417.9

Fast 2.97 1.72

Fo.ooi (1,103) = 8.00
a D2 = (XS-XF)2/s2
b F = [0s0F/(0s + 'F-2)1D2, where ns = sample size of slow inactivator group and nF = sample size

of fast inactivator group.
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from the F values of the table that all the methods
can distinguish between fast and slow inactivators
at extremely high levels of significance. Methods AB,
EF, and SpM show a statistically greater discriminat-
ing power than the CD procedure. The discriminating
power of the EF method by the t test for correlated
samples is statistically greater than that of the AB
procedure, but only at the 0.05 level. No other
statistical differences were found between methods
AB, EF, and SpM.

DISCUSSION

Phenotyping of isoniazid inactivators by means
of urine tests is convenient to patient and clinical
staff alike. It has the great advantage of avoiding
venipuncture and tedious manipulation of blood
samples. Moreover, isoniazid deteriorates rapidly in
blood and serum, whereas it is considerably more
stable in urine. At room temperature, 20-40% of
the isoniazid content of serum deteriorates in 3 days;
under the same conditions, the rate of decomposition
in urine preserved with merthiolate was only about
1% per day. A similar observation was made by
Venkataraman et al. (30) with urine specimens pre-
served with crystals of thymol and stored at 37°C.
According to our experience, it is essential to preserve
the samples if they are not processed on the same
day. In unpreserved pooled urine specimens, 22.5%
of the acetylisoniazid content and 68.2% of the
isoniazid content decomposed in 13 days at room
temperature. If the deterioration rate is 1 %, the
specimens can be mailed without deep freezing.
At present, few reliable urine tests are available

for phenotyping isoniazid inactivators (6, 8, 21,
30). Nevertheless, a considerable simplification of
the phenotyping procedure without the sacrifice
of its dependability would be of great assistance in
monitoring intermittent chemotherapy and in inves-
tigating side-effects of isoniazid alone or in combi-
nation with other drugs. The present test was devel-
oped to facilitate the broader use of the phenotyping
procedure.

This study demonstrates that one drop of acetic
anhydride is sufficient to acetylate isoniazid in urine
in a concentration as high as 6 000mg/litre. An experi-
ment performed on 105 urine samples of which some
contained 100 and others 500 mg/litre of isoniazid
revealed that acetylation with the new phenotyping
procedure was complete in either of the concentra-
tions. In practice the amount of isoniazid excreted
in slow or fast inactivators between the 6th and 8th

hours following a test dose was below 500 mg/litre
(Table 2). This investigation also indicates that a
higher salt content of urine samples and variations
in the pH may affect the acetylisoniazid determina-
tion, resulting in somewhat lower recovery rates for
isoniazid and its acetyl derivative. As the recovery
rates of both compounds are affected, the propor-
tion of acetylisoniazid to isoniazid is not influ-
enced.

Previous studies carried out in this laboratory
showed that certain drugs may interfere with the
acetylisoniazid estimation, reducing the recovery
rates. Of these, cycloserine and chlorpromazine are
of limited interest, as the test dose for phenotyping
is generally not administered simultaneously with
other drugs. Interference from pyridoxine, and
especially glucose, is of greater importance. In
undiluted urine samples from diabetics, the glucose
excreted may reduce the recovery rate to 20% of the
actual isoniazid and acetylisoniazid content (Hodgkin
& Hsu, unpublished observations). Phenotyping of
diabetics must therefore be carried out in glucose-
free urine specimens, repeating the test if the result
is not conclusive. In order to avoid pyridoxine inter-
ference, it is recommended that isoniazid tablets with
the addition of vitamin B6 should not be used as a
test dose for phenotyping.
Comparison of the AB and EF variations of the

new method with the SpM test confirmed that no
difference ensues from carrying out dilution prior
to acidification (AB) or later, just before acetylisoni-
azid determination (EF). However, in vitro experi-
ments performed in this study revealed that the
colour test for acetylisoniazid estimation produces
better recovery rates in diluted urine with diminished
salt concentration. As the concentration of isoniazid
and its acetyl derivative in urine frequently exceeds
the optimum photometric reading range, i.e., 20-
100 mg/litre (Table 2), the urine samples are mostly
diluted 3-5-fold with distilled water. Prior to acetyl-
isoniazid determination in fast acetylators, this may
result in a concentration of free isoniazid below the
accuracy limit of the new screening test. It occurs
almost exclusively in very rapid inactivators and has
no bearing whatsoever on the correct identification
of isoniazid inactivators.
The omission of acidification would shorten the

phenotyping procedure but, owing to this extra
step, a better distinction of the two groups could be
achieved without overlapping values. In addition to
being reliable, the new method is simple, accurate,
and easy to use as a rapid screening test.
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RtSUME

SIMPLIFICATION DE LA METHODE DE PHENOTYPAGE DES INACTIVATEURS DE L'ISONIAZIDE
DESTINEE A FACILITER SON UTILISATION AU COURS DE LA CHIMIOTHERAPIE ANTITUBERCULEUSE

Les auteurs decrivent une 6preuve simple pour de-
terminer le phenotype des inactivateurs de l'iso-
niazide et exposent les resultats de leurs essais d'evalu-
ation.

Dans cette epreuve, I'acetylisoniazide est mesure dans
l'urine par la reaction colorim6trique d'Eidus-Hamilton
(1964) tandis que l'isoniazide libre est prealablement
converti en acetylisoniazide A I'aide d'une goutte d'anhy-
dride acetique avant d'etre mesure par la meme reaction
colorim6trique. Le classement des malades en inactiva-
teurs lents ou rapides est base sur la proportion d'acetyli-
soniazide par rapport A l'isoniazide libre.

La nouvelle methode a e 6valuee au cours d'une serie
d'essais de laboratoire et comparee avec une autre
m6thode d6ja en usage. On a pu d6montrer que la
formation d'hydrazones dans l'organisme hote est un
obstacle Ala mesure de l'acetylisoniazide et A l'acetylation
de l'isoniazide libre in vitro. L'acidification a donc pour
but de liberer l'isoniazide libre de ses liaisons avant son
acetylation. Une goutte d'anhydride acetique suffit pour

acetyler les quantit6s d'isoniazide libre excrWtees dans
l'urine dans les deux groupes d'inactivateurs.
La m6thode a permis de doser quantitativement l'isonia-

zide libre et 1'ac6tylisoniazide ajoutes A des echantillons
d'urine A des concentrations de 100 et 500 i&g/ml respecti-
vement. Cependant, chez les malades diabetiques, le
glucose urinaire modifie la mesure de I'acetylisoniazide.
De meme, de fortes doses de vitamine B, ont pour effet
d'abaisser les valeurs obtenues lors des dosages et l'emploi
de comprimds de cette substance comme doses d'6preuve
est A eviter.
La nouvelle dpreuve et la technique dejA en usage

permettent un classement identique en inactivateurs lents
et rapides et possedent le meme pouvoir eleve de discrimi-
nation. En omettant le stade * acidification# dans la
nouvelle 6preuve, on diminuerait ce pouvoir. Le nouveau
test a le merite de ne pas exiger l'emploi d'un spectropho-
tometre couteux et le recours A une hydrolyse fastidieuse.
La lecture des resultats peut se faire sur un simple
colorimetre ou comparateur sans qu'il soit necessaire de
preparer au pr6alable une serie d'etalons.
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