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Introduction

Sunahara et al. have reported that the frequency distribution curve of the biologically
active isoniazid serum levels was trimodal, corresponding to the three patterns of isoniazid
metabolism : slow, intermediate and rapid inactivation. They classified the subjects as rapid
inactivators if the concentration at 6 hours after the oral dose of 4 mg of isoniazid per kg of
body weight was equal to or less than 0.15u#g per m/, intermediate if it was between 0.15
and 0.8 ug per ml, and slow if it was equal to or greater than 0.8 ug per ml. But such a clas-
sification of isoniazid metabolism obtained by a biological assay method has not yet been
confirmed by a chemical assay method. In this study, the investigation on the metabolic patterns
in the isoniazid metabolism was undertaken by the chemical assay method of isoniazid which
had been devised by Nakagawa, and a few factors participating in the isoniazid metabolism
were also studied.

Results and Discussion

The patients hospitalized at the Tokyo National Chest Hospital were given 4 mg of isoniazid
per kg of body weight orally in a single dose, and two specimens of blood were withdrawn
at 2 and 6 hours after the ingestion. The serum isoniazid determinations were made by the
chemical assay method. The histogram of the serum isoniazid values at 6 hours obtained from
200 subjects could conveniently be divided into three groups at 0.1 and 0.8 ug per ml, and 76
subjects (38%) were included in the rapid group which was equal to and less than 0.1 ug per
ml, 83 subjects (41.5%) were included in the intermediate group which was between 0.1 and
0.8 #g per ml, and 41 subjects (20.5%) were included in the slow group which was equal
to and greater than 0.8 ug per ml. This distribution pattern was of no difference in compa-
rison with that pattern obtained by the biological assay method.

From the serum isoniazid concentrations at two time points of two and six hours after the
ingestion of isoniazid, the regression slopes of serum isoniazid were investigated in the 120

subjects of which belong 45 subjects to the rapid inactivator, 40 subjects to the intermediate

* From the Tokyo National Chest Hospital, Kiyose-Machi Kitatama-Gun, Tokyo, Japan.
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and 35 subjects to the slow. There was no significant difference among the mean regression
slopes of the rapid, intermediate and slow inactivators, but a significant difference was found
among the mean half-lives of serum isoniazid, and the values were 4.85 hours in the slow
inactivators, 3.72 hours in the intermediate and below 3.2 hours in the rapid.

The isoniazid values recovered from the materials in which isoniazid had been added in
the rate of 25#g/ml to the serum serially diluted with water decreased in an inverse proportion
to the serum content in the materials. Such a phenomenon seemed to be caused by a combina-
tion between isoniazid and a part of serum protein.

A significant difference was found among the isoniazid values recovered from the various
fasting sera to which isoniazid was added in the rate of 25ug/ml/, and the histogram of the
isoniazid values of 130 subjects showed a trimodality which is similar to the histogram of the
serum isoniazid concentrations at 6 hours after the oral administration of isoniazid of 4 mg/kg,
and there was also the correlation between the serum isoniazid level at 6 hours after the oral
dose of isoniazid of 4 mg/kg and the isoniazid value recovered from the fasting serum in which
had been added isoniazid in the rate of 25 ug/ml.

Investigation into the metabolism of isoniazid in the gut was made on the rabbit under
general anaesthesia with Rabonal. The absorption of isoniazid through the intestinal mucosa
was very rapid, but through the stomach mucosa it was very little. The isoniazid detoxication
in the case of intestinal administration of isoniazid was considerablly strong in comparison
with that in the case of intramuscular injection of isoniazid, and no difference was also

observed between the detoxications after the intramuscular injection of isoniazid under ligation

at the portal vein and without ligation. From such results,

it was presumed that isoniazid

should strongly be detoxicated at the intestinal mucosa of rabbit.
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Fig. 1. Determination Method of Serum Free INH Rapid inactivators (0.1 zg/ml) :
Sample Blank 76 (38%),
Serum i ) H,0 ’ Intermediate inactivators (0.2,
—"*‘— ’_‘ 0.8 ug/ml) : 83 (41.5%),
— i Slow inactivators (0.9 ug/ml) :
41 (20.54
i ‘ Material 1ml ‘ ( %)
S righ, EWFENEE INH fiic k2
(NH,),SO. 1.2gm ) .
Extraction IN. NaOH 0.025 ml RIS T7 A D 5 (Rapid - 40.6%,
Dichloroethane 7 ml Intermediate : 47.49%, Slow : 12.0
Isoamyl alcohol 3ml )2 LHE—FHTH LS Thhb,
' . Free INH O{b2:f % Bl
Shaken for 15 minutes ML LT Free . ﬂ:]—‘f‘ﬂ’)igﬂ:fl_
Centrifugation for 5 minutes at 1,500 r.p. m. ko Th INH 3 R@H O fF 55K
l Eﬁ’lEgh'ch
: Upper layer (Solvent phase) 8ml INH 3 B D fREAE B
Reextraction | - 3a SO -
| 0.1N.HCI 2ml HEHPIZ BT S INH ofgif s
DTk, Free INH 04 #HE
Shaken for 10 minutes T AN B0 bhion b INH
Centrif tion for 5 minut t 1,500 r.p.m. , . N "
entrifugation for ) minutes a r.p.m B0 % Free INH i i 4 G215
— - R LA, FOMEH 2 B LBIT IS
“Umﬂlwn(HﬂpMﬁ) 1.5ml I, @?zﬁﬁu&&% T
o - : — RIFERCHBT 522 L2 b oAU
Colorization 5% NaCN . 0.5 ml HHEZ L, 4mg/kg © INH % iR
Saturated urea solution 0.5m! .
Phosphotungstate reagent 0.4 ml 2B & 6 BFIC Js V) % I i Free

Placed for one hour at room temerature
Optical density of the sample at 660 mu was

read against the blank.

Fig. 2.

Concentration at 6 Hours after the Oral Dose of
4mg per kg of Body Weight of INH
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DERFEL L —FK Lo FLIOHHXFICL B3
RBPBOHHRERAITARD L,

B2 —F Lic\\ O TR S 50 X B b,
FDMEEHL ETLHEEMNRLDOTHDT, L
% INH o585 4mglkg ¥ —EFLTW50DT, {Hk
WO INH 2 LTEZ2BLEZDOL S HHECEEND
Tths3DrBbhs,

I X b o INH EiRKROHE



206

Fig. 3.

Comparison of the Serial Changes of Serum Free

INH Concentrations at 2 and 6 Hours after the Oral
Dose of 4 mg per kg of Body weight of INH
in the 120 Subjects Belonged 45 to Rapid, 40

to Intermediate and 35 to Slow Inactivation
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Fig. 5. Free INH Values Recovered from the Materials Added
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NI DERRLDZ L, b, HliECKF 5 INH
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Fig. 6. Comparison of the Free INH Values
Recovered from the Various Sera
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. 7. Comparison of the Free INH Values Recovered

from the Materials Added 25 ug per ml! to
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Fig. 8.
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Fig. 9. Frequency Distribution of the (NH Values Recovered

from the Filtrate of the INH Containing Serum Saturated
with 50% Ammonium Sulfate at Room Temperature

Frequency Distribution of the INH Values
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Fig. 10. Relationship between the Serum Free INH
Concentration at 6 Hours after Oral Adminis-
tration of INH and the Free INH Value
Recovered from the Fasting Serum
Added INH, 25ug per ml
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Fig. 12.
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Fig. 13. Serial Free INH Concentrations in the Heart COMBEXHREL, INH 2 Mm%
Blood Serum after the Intramuscular Injection BLEATEMNY 5 hid— Bk
of 100 mg of INH in Rabbit
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Fig. 14. Serial Concentrations of Free INH in the
Heart and Portal Blood Serum after the Intramus-
cular Injection of 100 mg of INH in Rabbit
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