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Introduction

In the liver hepatic-N-acetyl transferase
enzyme is present which takes part in the acetyla-
tion of Isoniazid. The larger the amount of this
enzyme, the greater the speed of acetylation
(Evans5 , and White; 1964 and Hearse,10 and
Weber; 1973).

The sulphadimidine is also acetylated in
liver by the same enzymatic processes and its
acetylation rate runs closely parallel to_that of
Isoniaz%id acetylation (Peters, et. al; © 1965
white,” and Evans 1968). The technique of esti-
mation of both free and acetylated (Total minus
free) sulphadimidine is comparatively simpler
than those of Isoniazid estimation.

The present study has been carried out to
determine the suitability of sulphadimidine
acetylation test by the urine method as an indi-
cator of Isoniazid inactivation status. For this
purpose, a comparative evaluation has been made
among the same tuberculosis patients by employ-
ing sulphadimidine acetylation test in urine as
well as chemical extraction method for free
Isoniazid level in Plasma.

Materials and Methods

(1) Selection of Subjects

The 60 patients of pulmonary tuberculosis
who were having radiological lesions in lungs
and A.F.B. in their sputum smears (W.H.O.
expert committee on Tuberculosis)™ - - were
chosen. All of them were the patients of Rajendra
Medical College Hospital, Ranchi. The patients
with history of asthma, eczema, hay fever and
major abdominal surgery, or like ones who
reacted adversely to any drug were excluded
from the present study. Chemotherapy was
stopped for two days prior to investigation.
The urine was tels3ted early in the morning by
S.N.P. test (Rao,” et. al; 1967) to detect the
presence of Isoniazid and acetyl-Isoniazid. Only
such patients whose urine was free from Isoniazid
and acetyl-Isoniazid were further investigated.

2. Doses of Sulphadimidine administered

The patients were administered sulphadimi-

dine 44 mg/kg. body weight early in the morning
with a glass of water on empty stomach. They
were not allowed to take anything by mouth for
the next two hours. No other restriction was
imposed on them (Rao,14 et. al; 1970 and Sen'
et. al. 1972).

3. Collection of Urine

The patients were asked to empty their
bladders five hours after administration of sulpha-
dimidine and were once again given a glass of
water each to promote urine formation. The
urine was collected in dry and clean glass vessels
6th hour after administration of Sulphe} imidine
and stored_at room temperature. Rao = et. al.;
(1970 Sen'® et. al. 1972).

4. Estimation of Sulphadimidine

The total and free sulphadimidine in urine{
were estimated by Bratton and Marshall Method
Varley H. (1962). Total minus free sulphadimi-
dine were estimated, is the acetylated form and
their percentage was calculated. (The decimal
figures obtained were rounded up to the nearest
of the whole number to simplify the calculation).

5. Doses of Isoniazid

After 6 to 10 days all the above patients
were administered oral Isoniazid 10 mg/kg body
weight (Evans3 et. al; 1960) on an empty stomach.
No other restriction was imposed on them.

6. Collection of blood

10 ml. of venous blood was collected in
heparinised vials after 6 hours of drug ingestion.
The solid portion were allowed to settle and the
supernatant fluid was transferred in clean centri-
fuge tube. The supernatant fluid was centrifuged
for 5 minutes at a speed of 1000 rpm. The super-
natant fluid was transferred thereafter in clean
dry glass vessels and stored in deep freezing
chamber of a refrigerator at —20°C.

7. Estimation of Free Isoniazid in Plasma

The free Isoniazid level in Plasma was estlig
mated by Chemical extraction method of Rao
et. al. (1971).
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Observation

In the 60 pulmonary tuberculosis patients
percentage of acetylation of sulphadimidine in
urine was estimated and plotted in histogram no.
2, which is bimodal in distribution. The discri-
minating point was observed in 65% of acetyla-
Mon of sulphadimidine, which separated into two
mimodal distribution

In the same 60 pulmonary tuberculosis
patients free plasma Isoniazid level was deter-
mined and plotted in histogram No. 1 which is
bimodal in distribution. The discriminating
point was observed in 2.5 pg/ml, of free [soniazid
plasma level which separates into two unimodal
distribution.

In the sulphadimidine acetylation test in
urine 34 (57 %) patients out of 60, had 65 % or
less of acetylation of Sulphadimidine in urine
and they were classified as slow acetylators and
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the rest 26 (43 %) out of 60 patients, had more
than 65% of acetylation of sulphadimidine in
urine and they were classified as rapid acetylators.
In the isoniazid plasma level 22 (37%) out of
60 had free isoniazid plasma level of 2.5 (ug/ml. or
less, and they were classified as rapid acetylators
and 38 (63 %) out of 60 had free Isoniazid
plasma level of more than 2.5 ug/ml. or less and
they were classified as rapid acetylators and
38 (63%) out of 60 had free isoniazid Plasma
level of more than 2.5 pg/ml. and they were
classified as slow acetylator. In order to
know the extent of association between the
percentage of acetylation of sulphadimidine in
urine and Isoniazid plasma level, the co-efficient
correlation ‘r’ is work out and found to be (—1).
The comparative value of estimate is shown in
Table 1. Classification of the patients as slow and
rapid inactivators obtained by both methods is
shown in table 2.
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Table 1

Shows in do pulmonary tuberculosis subjects distribution of slow and rapid acetylatori by two different methods.

SIL Item
. 0 .
No. Estimates of free Isoniazid in plasma. Estlmatfzs Of & .Of ac.et)flatmn of
sulphadimidinc in urine;.
Total Slow acety- Rapid acety- Total Slow acety-  Rapid acety-
no. of lator no. of lators no. of  no. of lators no. of lator no. of
patients patients. patients. patients.  patients. patients.
1 2 3 4 5 6 7 8
1. No. of Patient 60 38 22 60 34 26
2. Percentage 100 63 37 100 57 43
3. Mean value 3.62 ug/ml  4.006 pg/ml.  1.13utg/ml 59 45 77
4. Standard deviation 2.2 2.01 0.86 19 11 7
5. Standard Error of Mean 0.29 041 0.17 2.5 3 2
The co-efficient correlation p= (—1)
Table 2
Table 2 shows distribution of patients under two methods of estimations.
Sulphadiinidine acetylation test in urine Isoniazid plasma concentration method.
Total no. of patient.
No. of slow No. of rapid
inactivators inactivators.
1 2 3 4
L 34 0 34
1. No. of slow inactivators
S 4 22 26
2. No. of Rapid inactivators.
Total 38 22 60

Misclassification of slow inactivators 7%.

Considering the merit of the sulphadimidine plasma level test were also identified as such by
test in urine in comparison with the standard the sulphadimidine text, an agreement of 100%.
isoniazid plasma concentration method in classi- However agreement in respect of slow inactiva-
fying the patients as slow and rapid inactivators tor was obtained only in 34 (89%) out of 60
of isoniazid, it is seen that all the 22 patients patients. Since 4 (11%) slow inactivators were
classified as rapid inactivators by the isoniazid  misclassified as rapid inactivators. Considering
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the two groups together only 47%) out of 60  1972b) Weber,”? and Brenner ( 1?74) and appro-
patients were misclassified. ximately comformmg to Rao,* et al; (1970)

As can be expected, low level of free Isoniazid
in blood is associated with higher percentage of
acetylation of sulphadimidine in urine and the
same is evident from graph-1.

Discussion

The determination of Isoniazid acetylation
(inactivation) status is of great thereapeutic
interest in once weekly therapy with isoniazid
containing, regimens. Subjects have been classi-
fied into two groups, slow and rapid acetylators.
The rate of acetylation of sglphadlmldme runs
parallg} to Isoniazid (Evans and White 1964
White™ & Eyans 1968, Evans;® 1969 and Weber
and Brenne 1974) The present study is based
on the presumption that sulphadimidine and
Isoniazid acé‘etylatlon in human body runs E)aral-
lel (Evans,” & White 1964 and Weber™ and
Brenner 1974).

In the present study 65% acetylation of
sulphadimidine in urine is the discriminating
point between slow and rapid acetylators accord-
ing to histogram no. 2 and graph no. 1. T
result of the present study c%rllf;rms to White
and Evans (1968) Schroder'®,'” (1972a and
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British Medical Resgarch Councﬂ ( 1973) but
are dissimilar to Sen'® et. al. (1972). In the latter
study, subjects have been divided in three groups
Slow, Rapid and Intermediate group instead of
the two, If slow and intermediate groups are
clubbed’ together in the study of Sen, ® et. al;
(1972) their observations also become identical.

In the present study 2.5 pg/ml Isoniazid
concentration in plasma is the discriminating
point between slow and rapid acetylators accord-
ing to histogram no. 1 and graph no. 1. Those
having free Isoniazid concentration in plasma
up to or less than 2.5 pg/ml. are rapid acetylators
and those having over 2.5ug/ml in plasma are
slow acetylators. These findings, too, are in close
similarity with Evans’ et, al ( 1960) Evans,’
et. al; (1961) and Smith? and Ky1 (1968)
Indian patients suffering from pulmonary
tuberculosis consist of 60 % Slow acety, gai’tors and

40% Rapid acetylators; Gangadharan®,” et. al;
(J961a)and(1 96 1b) Tuberculo%s Chemotherapy
Centre Madras™ (1973) Sharma" et. al; 1974).

The present study on pulmonary tuberculosis
subjects indicates that 57 % cases are slow acety-
lators and 43 % cases are rapid acetylators by
sulphadimidine acetylation test in urine, and 63 %
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cases are slow acetylators and 37% cases are
rapid acetylators by estimation of free Isoniazid
in plasma by chemical extraction method. The
present finding is also marginally similar tQ
Evans® (1969) British Medlcal Council Research
(1973) and Viznerova™ et. al; (1973) on Pul-
monary Tuberculosis by the sulphadlmldlne
acetylation method angl Evans et. al; (1960)
Evans,. (1961) Smith® and Kyl (1968) and
Farhat et al; (1973) by the estimation of
Isoniazid plasma level by different methods. A
comparative study of sulphadimidine in urine
and Isoniazid plasma level in sixty patients has
revealed reverse correlation. The co-efficient
correlation ‘r’ is (—1).

Sulphadimidine test detected all the (22)
(100%) rapid in activators on the standard test
and 34 (89 %) of slow inactivators. Considering
all the 60 patients misclassification by the sulpha-
dimidine acetylation test was only 4(7 %). The
misclassification had been reported by Rao et. al;
(1970) to be 1 % and Sen et. al; (1972) 9%.

Summary

Isoniazid inactivation status was compared
in 60 pulmonary tuberculosis patients by
sulphadimidine acetylation test in urine as well
as free Isoniazid plasma level by chemical
extraction method.

Out of 60 pulmonary tuberculosis patients
34 (57 %) were slow acetylators and 26 (43 %)
were rapid acetylators by sulphadimidine acetyla-
tion test in urine. But 38 (63 %) were slow acetyla-
tors and 22 (37 %) are rapid acetylators by free
Isoniazid plasma level determined by chemical
extraction method.

Considering the merit of the sulphadimidine
acetylation test in urine in comparison with the
standard Isoniazid plasamaconcentration method
in classifying the subjects as slow and rapid
inactivators of isoniazid, it was seen that all the
22 patients classified as rapid inactivators by the
isoniazid plasma level test were also identified
as such by the sulphadimidine test, and agree-
ment of 100 %. However agreement in respect of
slow inactivators was obtained only in 34 (89 %)
out of 38 since 4 slow inactivators were mis-
classified as rapid inactivators. Considering the
two groups together only 4 (7%) of 60 patients
were misclassified.
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