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Table 1. Cumulative Urinary Excretion of INH and Its Metabolites Classified
by Patterns of INH Inactivation (mg)

_ Patterns of INH ’ [rzzmreans of 16 cases) i I (means of 20 casesi S-(means of 6 cases;
Tﬁs, 7 7\ - - ?Jf'inel F mg/ml ”I:;/SI T mg/ml_‘ F mg/ml ’l;;/gl T mig/ml Fimf/’?l 75,;/}51[ E m,;i/tni
2 65 | 91 i 48.6 67 93 328 87 130 J 34.5
4 ©9.7 | 13.8 ‘ 95.1 , 10.3 1 14.8 82.9 15.0 22.8 | 71.1
6 11.2 16.2 ‘ 128.2 11.8 = 17.8 114.2 18.8 28.3 | 102.6
24 13.4 211 2233 | 13.8 211 198.4 205 325  214.0
R : Rapid inactivator, 1 : Intermediate inactivator, S : Slow inactivator, F : Free INH,

H : Hydrazone A : Acetyl INH T : Total INH

Table 2. Percentage of INH and Its Metabolite in Urine

___Pattern R ‘ I s -
7Hours‘\\Uf_i“e F H A | T | F H A T | F | H | A T
2 i13.4 5.2*81.45100.0’ 20,4r 8.0571.6‘100.0 25.0‘12.7[62.3 100. 0
4 10.2| 4.3 85.6 100.0 12.4 [ 5.4 82.2 100.0 21.0 | 11.9 | 67.9 | 100.0
6 8.7 4.0 87.3 100.0 10.3| 5.2 284.5 100.0 18.3 § 9.5 |72.3|100.0
24 6.03 3.4190.6;’100.0 6.9[ 3.7(89.5 100.0 12.2 | 5.7 | 82.0 | 100.0
Fig. 1. Free INH in Urine after Dose of Fig. 3. Acetyl INH in Urine after Dose of
4mglkg of INH 4mglkg of INH

oo 62
Hour
Fig. 2. Hydrazone in Urine after Dose of Fig. 4. Excretion of INH and Its
4mglkg of INH Metabolites in Urine (mean value)
mg .
150 R 1501 I 150r —-——-’llif\)‘:i}:'lazone

-==- Free

AL A HAE2T WA, BERTREIHE O
IEFZ L T b & THD, Acetyl {LEEDOAE %
hydrazone U TH E/ 2T D X Hithz b,
2) AR & R L DB 24 R F BB R A Hede T2 & (K6 ) BIS e HIBEAS
AWERIRIE X B AR 6 Rl & JRef 6 3 LU RW7csh, icRdedutticx+5 AR O (A/T)

Hour
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Fig. 5. Percentage of INH and Its Me-
tabolites in Urine, 6 Hours
after Dose of 4 mg/kg of INH

gl02.20 Acetyl INH
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- Free INH

R I S
Relationship between Biologically
Active Blood Level and Free INH in Urine
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Table 3. Relationship Between the]Biologically
Active INH Blood Level and Free INH in
Urine (Number of cases)
7\\;R‘attqrn§ of blood

‘ | |
Urine \\levela R ! | S
Free INH in <10 17 8 ’ 0
6hour urine | <15 14 9 | 2z
mglml | <15 6 6 | 4
_Free INH . ‘ |
Total INH
6 hour urine (%) | 908 j 10.92 1 18.56
(average) ‘ ‘

fEZ I\ T DEEANIE LYV (K8), Lo L Armstrong
DOREEE XL TS EBRADBEOHEYH R I =AF
E—XHhHIKREVBBACKLNIZIW(EI). RFDF
OB & D YREIMTENEFRTEDLTEIREAL
B2v¥, L LHAROEA, HBOERMMMMABIL>
(H10), K& INH 7 wF M bic X O TUE LA

RTIRE (2747s) 9.08, 1#
(2361°F1) 10.92, SE (6 FIFH)
18.56%, 24 BsfEIROBAIE ThE
h 6.10, 7.64 3 X0013.43 % TH
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Fig. 9. Racial Difference in Effect of A (K1) A INH 2 peRifii & SIX 3~4 BfHlfE & fd)
Increased Doses of INH on Blood IZIXEES B e a0 7z (AR o
Levels of Rapid Inactivators
% Eskimos Japenese Caucasian Table 4. Free and Total Sulfisoxazole (SIX)
in Bloodplasma and Ratio of Acetyl-Sulfisoxa-
zole to Total Drug (Mean of 76 subjects)
x H&h\_VSIX F mcg/ml T wmeg/ml : A/T
z 3 78.0 92.4 15.6
6 76.7 92.5 17.0
2 9 57.4 | 76.2 24.6
z "~ F:free SIX, T:total SIX, A : acetyl SIN
¥ Fig. 11 SA/ST in Blood after Dose of
E 1g of SIX
% :
40+ . :
For instance, 0.4 means the concentrations less than .
0.4 mg/ml of the biologically active INH in blood S_A . :
plasma 6 hour after the dose of INH. ST . . :
ot UE AN T o T e RELTVD X 30 ¢ ) ':
HILRA Bo : .
Fig. 10 Effect of Increased Doses of INH on Excr.etion Y < : //;
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. v M ’/ 3
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----- * Hydzone : L4 .
me 10cases 1lcases 8 cases ! I 13 :
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4 / T 2, B *
2401 / / s 2 . *
// // LT., . - Ek :
200+ /’ ’ ~100% . .
// ,I [ L . i 4
160+ } / 3 6
. / / Hour
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Flg 13 Total and Free SIX in Rapid,
 Intermediate and Slow Inacti-
vators of INH
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Fig. 14 Relationship between Free SIX Blood

Level (9Hours) and Biologically
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INH EHR BN 5% & RepF R INH B3 RBEL TR
B, SEHIXIAL X Wik ahriEv, bbbl
6 BefE EME INH B3 Reh F& INH it & 4869
T %0 RPINHEEHEIZ D T3 %5 L [ U { Hugh-
es'® pFikw Fvic Peters!®) 213 Ua b L, BIGY,
fREES® (azotometry # H3), [LAW, HHH®, &
BRI HDHEN D HHMARIE L RPAFELE O H &
REZLE LT D, bhbh o T FE
BEES ST IS T E A RIBEI R 3 X O AT et

Table 5.

5

WAL, HEUZSINLTH H SEED L 512 acetyl {Lig
DA GBI HER M L v R En T 5L 4%
ZBbNhb, TDZ L1 INH dmglkg 55 L 16 mglhg 1
S%OLEBEETHLHES MBS LN BT THOTR,
LS o&MiBUKERSIC X H FHBEOMX i1 hY
THEGRII»HLT, ABMOZzH>THL L, i
HEA L T 5, Peters'® § INH#MELTLFH O
HRAWE R o Tu B,

s B INH REHOE &5 2ic acetyl {baE
Mgt INH 6 BERAME & 2385 pyicsi AR 2 3 h &
L, REXERY (MPBRECESWTHEIAEL) ©
EBIDRFFE INH 823030 T8 X h A, AT
EAKEWCEINESLAD, o L IEBREENHE
DB THEAEY FRTHHECMPEBE I, 5 BICHIE
LT WIRFHEDZ Lo TT 5 L S b v g
X s icBbh s,

o SIX jgEE% INH R Bl 203 Ta s & g
M <MHEBET 5 AR IR, Williams? %
Lipmann?V? iz ¥ b sulfa Flxh.r & T3 acetyl {bE
OWMENPRAERO N TLURZ OFECTI B L
WEMDH B W2, 7o Johnson2®2) |z k->To b fF
ki X 5 INH Acetylation A3 Sulfanilamide % PAS
IO THRAMCIMZOh B Z L b#|E I hic, Bell®,
Morse?D, SR, EALM DA BT HHEL L
HNH 5\ NI FHNC Z OBIRE RS TV B, L LA
— AT DWW T INH (R & SIX R oBIE» A~
DITHE DI 553193 SIX i3 INH i@ X acetyl 1k
BhienERE LIRS EORETL SIX o acetyl (b
ZINHO 4, i3 1/3~1/4 THOBBIAIC A VT b,
SIX ¥ Sulfa #ids acetyl {EX iz { WEEOILEY
Kb THD o LICHDTUlD Sulfa Flw v T
TRALC L ERETHOILERDB L 5B 5,
LaL, WIFhiz LA Sulfa o acetyl {bizhrBE
INH ofR#EIZFETT5 Z A REEIhenE 28
T#ET S X 512 PABA ® PAS iz o\ T #BIAER
BDHNIEIHDIDTH Do
Bonicke®® REFHSNORARFETLHS I L S
= INH KRB EEVETh Y bhbho R L
BEZEACHES SDOTHD, W~2%h BT LicR
D b —EETIRZEAEBL Z ENRVDTH Bo

Sulfisoxazole and Its Metabolites in Blood Plasma Classified

by Patterns of INH Inactivation

S Patterns of INH g (Mean of 27 subjects)

| I (Mean of 36 subjects) | S (mean of 13 subjects)

Metabolites om

Hours “— F mcg/ml T mcg/ml A/T F mcg/ml T mcg/ml A/T F mcg/mlT mcg/ml A/T
3 67.3 - 79.2 | 15.1 ‘m3 91.6 | 16.8 | 104.8| 122.5 14.5
6 638 | 758 | 158 | 79.3 | 96.0 | 17.4 9.5  117.4 17.8
9 | 44.7 | 57.0 l 24.2 | | 82.1 | 25.8 74.1

60.9 | 95.5 | 22.4
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Urinary Excretion of Metabolites of INH and
Inactivation of Sulfonamide in Rapid, Intermedi-
ate and Slow Inactivators of INH

1. The biologically active plasma levels of INH
after the oral administration of 4 mg/kg of INH were
determined by means of the Vertical Diffusion
method, and classified on the following criteria :

6 hour level

Rapid Inactivator (R):

Equal to or less than 0.15 mcg/ml

Intermediate Inactivator (I):

Between 0.15 and 0.8 mcg/ml

Slow Inactivator (S):

Equal to or more than 0.8 mcg/ml

2. The amount of free isoniazid excreted in urine
measured by the Hughe's Method increases in the
order of R, I and S. (Table 1 & 2, and Fig. 1, 2,
3 & 4) If we express three groups of metabolites
excreted in 6 hour urine in percentage, the amounts
of free INH and hydrazone are the largest in slow
inactivators, showing that slow inactivators can not
acetylate INH to the full extent and are obliged to
compensate the insufficient acetylation by the in-
creased formation of hydrazone. (Fig. 5)

3. The simultaneous determination of the bio-
logically active INH in blood plasma and the free INH
in urine reveals that there is a direct but not very
close correlation between them. (Table 3, and Fig.

7

6 & 7) The average values of the percentages of
the free INH in 6 hour urine for rapid, intermediate
and slow inactivators are 9.08, 10.92 and 18.56 re-
spectively. But it does not seem possible to have the
same classification of rapid, intermediate and slow
inactivators on the basis of urine analysis as on the
6 hour blood level.

4. The influence of the increased doses of INH
upon the biologically active INH blood levels in rapid
inactivators in the case of Japanese is less remark-
able than in the Caucasians, but more marked than
in the Esquimos. (Fig. 8 & 9) If the test doses are
raised, both free and acetyl INH in urine increase
to some extent, but the increase of hydrazone is the
most remarkable, and if we express the relative
amount of respective metabolites in percentage, free
INH remains almost unchanged, acetyle INH de-
creases and hydrozone increases markedly. (Fig. 10)
Hydrozone seems to play a role of buffer also under
these circumstances.

5. The relationship between the concentration of
the free sulfonamide in blood plasma 9 hours after
the oral dose of 1g of sulfisoxazole measured
of Bratton-Marshall’s technique and
the biologically active blood level of INH 4 hours
after the administration of INH is demonstrated to
a certain extent. (Table 3 & 4, and Fig. 11, 12, 13
& 14)

by means



