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WD INH MABREOLEAEREE, WERR
730.5 r/cc BETHRMGHAICAE Y T dHD~D,
IR A A ERE R B OPRE R E U, fERME
FTICHHAMZET 29D EOREVH %, U bIT
FoE Peters 2380Hkick 32 INH OFERERPRE
U, JERAR 0.1 r/cc CRRIRMICIGHTAE L T
bHBERE LD, 2 Thbhbhik Peters OERVE
BB LI ECAH, ROWEDC L& L BURTHEY
JISRCGE UL HETH 5 C &R DD, bhvbhid s
5T DT R R U TEROIIIE 2177221,

MEAEL KU RE

1) Peters @ INH EELEOLRME

L TAEOBE % AT %0

F 37— MEE 2 cc (L 3 cc) 2HBR=MAay
NV HEE T v e=U A 3.2 g, N/10 kY — &
1.0 cc Zinx, 1~2 & <IRD, DWNTAVYF I
FaA— ez FLry ruYk (3:7) BAWK 40
cc Tz, iREMHE 1,500 r.p.m, T 15 ZMEED
SHE, L7 30 cc RRIOBFR=EZMANSKVICED TV H
Y PERRZAK 5 cc * 1 RNz, LERSGLTIRE 15 5
#, 1,500 r.p.m. T 10 ZRLEOSHE FE 25 cc
ZROZEHA VR, N/10 Hlg 5 cc (BB
dceec) 2nA, LERFZETRERME 15 24, 1,500
r.p.m. T 5 fEOSHE  _EROHEBRINH K 2 T
WET 5,

BRI 2 cc 258 INH & UT BREBRYS
LD, 0.2 N-HfEY — 4 1.0 cc, 72w = 75EHK
(PH 8.3 ) 0.5¢¢, 5% TrAaL7 ¥ 0.5 cc *2,
1.8 N-#plEv —# 0.5 ¢cc, =%~ 2.0 cc »IFK
A, X<EMU, FUEERERET 2,

HERIIIR DR D D 1.0 cc %2 & INH fl& UTCH
BEA B (CHL D, Peters & [ffic Kelley, PoetD

*1 100 cc DWAITHBMT vE=v 24 70 g %%MU, pH x—%
2, MY — 5 ¢ pH 7.8 wimT %,

Hidk 7y E=0 4 10.7T g, 2 HB8WH Y 7.8 g WkBMAT

100 cc ELW7rE=7 K (28 %) T pH x—% % {FHLT
pl 8.3 w32,

%* 2

g E 5

fét BE AR B B & W B

TN BMBETANEA

Ekick b, 3 N 1.0 ¢cc, =—nY , ERF7LF
b FERIE 1.0 cc BIEICMA, PHBAKPT 1 Refns,
KBTHHLT DL, 0.1IN-HBTLE» 5.0 cc 1T
WIE, Heawsd s,

b b i AFERYE T 2 IREHE IS A
W, 1 2 200 [, IRIE 7 om OFISGHEETIT 08,
MHRIZE 1 IWRT L 5T 92 % T—ETH D, PAS,
P H, PZALRECHHEIHINS, 0
SR INH OKERT b, BARO INH 25N
UtMiiECHRKRTH S & 2L DI,

Table 1
Rate of Extraction by Peters’ Procedure

Volume of sample:--«.......2¢cc

Volume of organic solvent...... 40cc

Volume of organic solvent taken after extrac-
tion---25cc

Volume of 0.1 N-HCl used for extraction-..-5¢cc

The recovery is 25% of the initial concentration,
if INH is extracted 100%, 25/40%X2/5=0.25

Recovery of INH extracted from 03 03
INH 107/cc aqueous (7/cc) l ' '
Concentration of INH, when
INH is extracted 100% from 2.5 | 2.5
INH 107/cc aqueous (y/cc)
|
\
Rate of extraction (%)

“ 92 92

Wk INH O#EERIZARKOBIIEE S 2 i,
JAlFENHRINT 4 V2 —U VD1 (365 mp), W7 4 v
4~ UVOL BHER7 42 —FLB1 (430 mp )
2 (5 T G 300 mp 2R, FEUIEG
1% 405 mp BINUTNB), EE 100, W 10 mm
TUWE Utzo BRGIRIEIFZN 1 1WRT EBH T, %
HDM SIS ICIERA U, B0 & 2 JE R i
BERPREET 0.1 7/cc Th b, Tz HHUIENEIZ 10
DRI ESD 1 HBEZETD B,

W INH OftERIZHY EPOB EYCEGEL
PG, 7402 — S 47, Wi 10 mm TRIE Uiz
RERE RN 2 1ICRT &, 0,5~10 7 ETHERK
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Fluorescence intensity
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Micrograms

Yagi’s photofiuorometer was used.

Maximum activation wave length, 365my was
selected with filter UVDa.

Maximum fluorescence wave length, 430mp was
selected with filter FLB1.

The' instrument was set sensitivity-100,

100% with 0.02 7/cc quinine in 0.1N sulfuric

1. 0‘ 2.0 y/ce
of INH in 0. IN hydrochloric acid

T%-
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WC, WEEINH 2970 & Ut BEd 72571
INH 2% > 70 & U b, WORE B3R
Tholze WERPLUIIMIER T 0.5 7/cc ThH D,

=4

LExtinction

5 10
f acetyl-INH in 0. IN hydrochloric acid

acid et
DB-photometer, filter S47 10mm cuvett
Fig. 1. Relationship between INH content of
the assay solution and fluorescence Fig. 2. Calibration curve of acetyl-INH by
intensity by Peters’ procedure. Kelley, Poet’s procedure,
Table 2
Plasma Concentration of Free-INH and Total INH in 5 Healthy
Persons Receiving INH in Doses of 0.2 g orally
"~ Plasma concentﬁ;icocr)li 2 hours’ 4 I_10urs v ; ’ 6 hours -
Subject — I Free-INH ’Total—INH Free-INH | Total-INH } Free-INH éTotal»INH
[ ] ‘ 5 [ 40 2.1 } 7 1.7 5.5 ? 1.2 4.5
. - [ 28 1.6 ] 5.5 1.2 3.5 ‘} 0.9 3.5
[ ’ ? 23 1 1.4 ‘ 7.5 0.5 4.5 \ 0.4 4.0
[ ] i $ | 28 L6 | 7 0.7 2 | 0.2 2
[ | ‘ £ | 43 1.8 f 5.5 0.4 4.5 I 0.3 3.5
Average % 1.7 | 6.5 0.9 4 ‘ 0.6 3.5
AMEZHERE INH, 8 INH % RFHCHETRECHR
TR PPRMETD 208, FFHCSEIT 2 A 3E I U
_ [’V/CC """"" Total -INH THREETI s <, JEITARM L 3~4 BTz 20
Z 7 . Frec.INH] T, HRMICIEHAARES HETDH %,
S 6f 2) MEEEAD INH 0.2 ¢ WIREOZE INH it
£l HIEEHER (5 f))
el S 5 2, 4,6 FERIBOMAEIEIZE 2 ([ORTEHBH T
N el INH OBz Zzh &0 1.7, 0.9, 0.6 7/cc,
| \ @ INH OVSINEZhEn, 6.5, 4, 3.5 r/cc TH
7 D1,
o \ 3) FEEHO INH 0.2 g BRI 2 BRSO

hours

Hours after oral administration

FRREE (41 f1)

F3IWRT E DM INH & 4.4 7/ce, FHE
0.2 7/ece, g 1.9 7/ecc, # INH 35 13 7/cc,
& 3 ylee, S 6.5 rlec ThDor, PLEDRSR,
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Table 3
Plasma Concentration of INH in 4] Tuberculous Patients at 2 Hours
after Oral Administration of (0.2 g of INH
Plasma concentration | T
of INH(y/cc) | . | ..
Classification . Maximum | Minimum Average
of INH |
oLl : :‘
Free-INH | 4.4 | 0.2 1.9
Total-INH 1 13 i 3 6.5
|
Acetyl-INH ’ | 4.6
Average rate of acetylation=70%
Table 4

Influence of PAS on Plasma Concentration of Free and Total INH

INH alone

F—Hhic k % Peters® Oukis i 3 2 &, Wik
INH EHETH Y, B INH JIZFRETD %, B
[LRITSEY 70 % T Peters d 50 % i U7 b E
Vo EFHII X ORI & 223D b, —ERE
® INH »#50T3, MHABREILTUIHEER
e 3 UNEAZED D 5 T EW DT,

4) PASPIHO INH M R334 1740)

INH BURfEA & PAS DEHE OMHIC>WT INH
MR e W —EE T T 2 &, F 4 IWRTEIeh

Wt INH Cik BE5 10, A% 5, T 2, # INH
TIE LR 5, RZ 9, Tl 3 Thr, TR

[N TNH 1,5 7/cc, #8 INH 5.5 7/cc, PAS

} . } INH+PAS E Influence of PA S
Subject 'Sex Age Weight ——————— —— ; ‘ & ‘

| ‘, ‘ ;Free—INH ;Tota1~INH‘ Free-INH }Total—INHi Free-INH |Total-INH
¢ 70 kg 1.1 7/ce 3.5 7/cc Larjee  857/ec|  same same
I 45 1.1 3 1.9 1 4 up same
Il > ‘ 59 ‘ 1.3 3.5 0.5 ! 5.5 down up
Bl 4 54 0.2 5 1.4 7 * up \ up
I 3 | 35 54 [ 1.0 5 1.0 5 same same
;o 53 i 1.3 7 2.2 7 up same
v 2 5 2.1 3.5 2.8 6 up up
EE : 5 40 2.6 11 3.4 9 up down
2 > 4 ‘ 1.3 7 3.9 7 up same
Bl : » 61 ‘ 1.1 | 7 ; 1.4 7 same same
| | = 5 | Lo 5 2 7 up up
EE o > | R AT B  up same
HE 2 67 1.1 | 5 ; 2.9 ‘ 7 up up
B 2 57 ‘ 0.5 | 4 1.5 5 up same
ml v > 18 | 1.4 5 1.4 5 same same
E w28 9 1.8 5 down down
EE 2 5 38 { 2.9 9 2.6 5 same down
Average 1 1.5 : 5.5 2.1 5 6 l

Free INH up10 same5 down 2
Total INH up 5 same9 down 3

DEFIREIZEEHE INH 2.1 7/ce, # INH 6 r/cc &2
D, 8 INH QW TEREL 50D, HEE INH &
5 i ER 2R,

5) Hou7 yKIPERA® INH MU R4 e
(15 #i)

F S5 IWWRT &Y, WHETIEER 1, RZ 5 Tk
9 % INH T ER 4, £ 6, T 5 T, Ot

ONFHMECiE B ARERE INH 2.3 7/cc, 8 INH
7 rlec, BEFAM; T WEEE INH 1.8 v/ec, 8 INH
7 r/cc T, PEROIRFIE F2s g INH (HOTET
2 B3 Uik UiE & 5z 1914,
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Table 5
Influence of Sulfa Drug on Plasma Concentration of Free and Total INH

INH alone INH +Sulfa drug i Influence of sulfa drug
Subject | Sex | Age| Weight e |
[ Free-INH |Total-INH Free-INH |Total-IN I—Ii Free-INH |Total-INH
| ] S 2 52 2.2 7/cc 5 7/cc 1.7 17/cc 2 7/cc down down
I ¢ > 46 4.0 13 0.7 5.5 down down
I 5 53 2.1 5. 2.3 9 same up
I 5 3 50 4.1 7 1.6 6 down same
I | 0 = 51 1.5 3. 1.0 5.5 down up
I | 5 | 50 2.9 7 1.2 5.5 down same
Il 2 3 42 3.1 9 1.7 9 down same
Il 2 43 1.8 7 1.8 9 same up
Il | 2 | 50 1.6 7 1.5 9 down up
I | 2 39 1.0 7 1.3 6 same same
| 2 55 2.7 9 2.2 7 down down
| e 50 1.7 9 1.5 7 same down
I | ? | 53 2.3 9 1.7 9 down same
| | 2 44 2.7 10 2.7 8 same down
| ¢ 53 1.7 9 2.4 9 up same
Average 2.3 7 1.8 7
Free INH wupl same5 down 9
Total INH up4 same6 downs5
% = UtZo

AERELE LT E A EFRIFRC Quentin O 5 4 % o %
HiiRick 2 INH ODMERERREL, TR
FHIE 10 DBEHII D 505, LS EME TG I
AHEYThH D &5, Peters B BURTHERIIAS 2
{LRIERETH 05, 121REE LT ORB OB
BT N/10 B2 AT 3129, e RS VA INH
POFEINTERE INH ELUTHEINS C & Th
2. EAM INH O A 7270 INH Th
%12, Peters §iRTu3 X 5 RIS AICIL T
WUTKREMB 2N ERBDN 223, e F5V 0 ® INH
PAMERINS L HIICHBET AT LN TEINEI BT
SRR LD ELA . BHNER L Peters O Lz
&3 SR 2 HEICE A 5 3 § DIRAFTizE
124, Db § \ITKEGIC L 5 365mp %A LT
25, ERDEs iR INH OERICIEEREA 2
DI, AR ORI TIRBIHERDEIC X 2 12D ES
KRR THETE 2D, HHEHBO INH BELR
BICSNTOAGH, CO/M% S LI 2850 5
%o

BRFERIC W UERE INH B 4EkE v, [
RHGEHA 2 ZABETsbhTnbs—K 0.2 8 &1,
HER L ERORE 2 D beEL, BHEOREICES
INBREDIZL, O EBELTIRE 2 Rk

HAADSERE INH HOE N C &1k Morse 1D &
TTIEE LIZECATH DD, bﬂbﬂ@/ﬂiﬁ%’&élﬁl
BT, 77 bRiL Peters O L D1 HE L,
HAADWESE INH HOENDIREIAC LT 250
{LEERS RN IZD & A BN B,

PAS DEFI® INH MAEEICEITTEE 1T D
Ti¥, Middlebrook ¥ —yhs PAS Piflick b INH
MAEELS EF % L U, D%, Morse 1D, i
BE1D ZOWEDID BH5, bbb RO EBHPAS
PEATIC X Dl INH {HAS EFS 5 C & 23Tz,

VT o HIPEHO INH Iy Ri3d e
WTIZARED, EHEM %3 INH Oy F&d
BEHELTOED, Db OREIIBOEBH T
ERZRDIT0

L &

1) Peters ® INH [uH#E B EIRINIC G
Ud BBHLHETDH 3,

2) Peters OBz L% INH b BRI E L B
AANGENCHUR INH iz k32008, W INH
B TR & DICEIE R RS o F4ds L oMElic & 234
780D, EHEZEIEEE U,

3) PAS DX bl INH DM iRE kS
BUCHOTERL, # INH EEZIIIFRETH 3,
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4) W7 Rk INH miBED LFT
B &S FEREDBREIIEED Lo
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Studies on the Plasma Concentration of INH
(Isoniazid) by Peters’ Fluorometric Procedure,
Matsuki KAGAMIYAMA and Masao MAJIMA
(Hoshigaoka Health Insurance Hospital, Osaka)

Introduction

The sensitivity of chemical procedure in meas-
u-ing INH in plasma is 1.5~1.0y per ml., Hence
this can not be used for clinical purpose. The
microbiological method is very sensitive, but
one must be skilled, and needs a week or more
to perform the procedure. Recently Peters re-
ported on a new fluorometric method in meas-
uring INH, whose sensitivity was not less than
0.1 7 per ml. and is an excellent method for
clinical use. The authors studied this method
and found this method to be a sensitive and
excellent method for clinical purpose as report-
ed by Peters. The following investigation was
made using this method.

Experimental Methods

As mentioned above the authors used the pro-
cedures of Peters as the method of determinat-
ing plasma concentration of free INH. The
rate of extraction using Peters’ procedure was
92 per cent, by performing the extraction by
a shaker under the same condition. INH was
extracted and completely separated with PAS,
PZA and sulfa drugs.

In measuring the fluorescence intensity, Yagi’'s
photofluorometer was used in place of Aminco-
Bowman spectrofluorometer, so the activation
wave length of 365 mg was selected with filter
UVD,, and fluorescence wave length of 430 mg
of the INH-cyanogen bromide reaction product

was selected with filter,
to that of Peters.

This was in contrary

The plasma concentration of INH was meas-
ured satisfactorily by using Yagi’s instrument as
mentioned above. The sensitivity was no less
than 0.1 y per ml. of plasma as given in his
report,

The total INH was determined by kelly &
Poet’s procedure, by using a part of the extract-
ed sample.

Healthy persons and tuberculous patients were
used as subjects. These subjects received INH
in dosis of (0.2 g orally with no relation to
weight, Plasma concentration of INH was
measured 2 hours after administration, because
this was the time when the concentration of
INH was relatively high and least influenced by
the condition of the digestive organs as was
reported by others.

Results

1) The average plasma concentration of free
INH in 5 healthy persons receiving INH was
1.7r per ml, at 2 hours, 0.97 per ml. at4
hours and 0.6y per ml. at 6 hours, and the
concentration of total INH was 6.57 per ml., 47
per ml. and 3.57 per ml. at the same time.

2) The plasma concentration of free INH in
41 tuberculous patients receiving INH was from
4.4y per ml, to 0.2y per ml. and was 1.9y per
ml. on an average. The concentration of the
total INH was from 137 per ml. to 37 per ml,
and was 6.57 per ml, on an average. Difference
by age and sex was not observed, but individual

sdifference was evident,



