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Masatoshi TAMURA and Satoshi TAKANO

‘Received for publication November 18, 1970)

As preliminary experiments, the influences of the following factors on the minimal inhibitory
concentration of 1314 TH and 1321 TH to the growth of M. tuberculosis were examined : 1) pH
of used media, 2) quantity and culture of incubated bacilli, 3) temperature and period of
preservation of resistant media.

19 Ogawa's egg media and Kirchner's semi-solid agar media were used, and 2 strains
were used for experiments 1;, 2) and 3). Following results were obtained.

The minimal inhibitory concentration of both drugs for M. tuberculosis on 19, Ogawa's egg
media was nearly equal at pH6.8. They were also nearly equal on Kirchner’s semi-solid agar
media at pH6. 8.

Antituberculous activity of both drugs tend to decrease at alkaline side on 1% Ogawa’s egg
media. On Kirchner’'s semi-solid media, the activity of 1314 TH and 1321 TH were 4 and 4~
8 times higher in acid side than in alkaline side.

The minimal inhibitory concentration of both drugs for M. tuberculosis on both media was
increased proportionally to the quantity and culture period of inoculated bacilli.

The influence of preservation temperature of resistant media on the antituberculous activity
was as follows. The effects of both drugs were stable comparatively for long time on both
media at 5°C. The higher the preservation temperature, the more sharp the decrease of
effects. The decreasing speeds of both drugs were same at temperature over 30°C. The
decrease of speed of 1314 TH was faster than that of 1321 TH at 20°C.

After making these preliminary experiments, the antituberculous activity of 1314 TH and
1321 TH in vitro were compared. HgRv and 11 strains isolated from pulmonary tuberculous
patients previously untreated with antituberculous drugs were used. The antituberculous
activity of both drugs were nearly the same on the both media, if the factors influencing the

minimal inhibitory concentration of antituberculous drugs to M. tuberculosis are fixed.

* From Niigata National Sanatorium, Akasakacho, Kashiwazaki City, Niigata Prefecture 945
Japan.
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Alpha-ethyl-thioisonicotinamide & alpha-propyl-
thioisonicotinamide (LI F#h #4 1314 TH, 1321 TH
EB8) ORBRENIIRLET LTI £ 0E) 1oy
Tk, NEFIIEE LW ETHLDONG, #4021
BATHHLTHHMEETHD, £ CRHEMR & DM
R BUE TR 00T, 46 Dk A 6 R S 3
HILILMIE (LT MIC &88) % HBRL, & D% H
AT, SRR TRHI O FIE % SR L
DT, EORKeHETD,

K 1. @apod pH 51314 TH £ 1321 TH o MIC
CRIETER
x B S &

1) fEREH

KBITIT 1% P & 10% O #) 4 Albumin
(KB % pnztc Kirchner ¥yt WL F £ £h
1% /P, KAHE) L BE) % B i,

2) EMoMWE

(a) 1314TH & 1321 TH 0@ OMAME

1314 TH r 1321 TH ##h Fh propylen glicol iz
A, BRAPTEHERLT 10mg/ml OBEBEXIED, &
HY RO TREERBKTHR LT 640 mg/ml D B L
el, MERAOR®KE LI,

# % M6 % MS5H

(b) 1%/p)IKEHs

BN K a0 @A D pH »t. ThEh
6.0, 6.4, 6.8, 7.2 BLUV 7.6 7D X 5z HyS0,
& NaCOy AV THMD X B IE L fco DWW T
1314 TH & 1321 TH O KB KL VT, EEE
MLz L2T, FRENRDOEIZ 0, 4, 8, 16 8 XL ¥
R2meg/ml GENL LI TRRILHK R
WEiC 5ml FO0ELTMHELT,

(¢) Kirchner ¥-iEiEith

H3SO0, 35 X vt Na,COy v Tt PH %, £h
Xh 6.0, 6.4, 6.8, 7.2 ¥ X U 7.6 i IF Rk,
Albumin % 10% o#M&IciE 72, ZhiZ 1% Do
MM, 1314TH & 1321 TH 2+ h Fhogg
2,0, 2 4 8FLU 16meg/ml FEh DL 5iEM
L, +ARMLESE SRWEIC Sml ¥ 25 AR
L, 37°C mOpsic—RaHT, MERA O vz
EETELIS AT, RRICHEALLI,

3) prEEEEk

ERIZIT HyRv S XU KGR EBEOBHELD
oL 1B B2 B AV,

4) ENER

ERIZIZ 1% PN 3ARERE ¥, HEJEEICLIOT
10 mg Fo&EMIEEMLT,

Table 1. Influence of pH of 19; Ogawa's Egg Media on the Minimal Inhibitory
Concentration of 1314 TH to Mycobacterium Tuberculosis
| PH of condense water
LY
Strain 3% | 6.0 | 6.4 6.8 i 7.2 7.6
3% 1 1 1 1 1
© 50 4 emf/"ﬁz,o 4 smlcf/na'zlo 4 8"‘1?/"5210 4 sml?/'gz 0 4 smlc!/'gz
ﬁ - [
e i I T S
Hg;Rv N%%95——|HHH70——E+HH+BO—‘%’I?I'H’GO ——————
Vo[ #1105 — — | # 80 — —|# # 90 3 — # H + 120 30 80 20 15 20 -
I #1800 — — —|4#150 — — —|#150 2 — — 4150 — — — — — — — —
Yamamoto* 'V [#f H 70 — — fff H 90 — —|#f + 80 — —|H# « + 30 —|— — — — -
Vo 70 — —|H # 95 2 — # # 90 7 —|# + = 80 20060 10 8 8 —

* Indirect resistance test for antituberculous drugs with strain isolated from Pulmonary tuberculous patient
previously untreated with antituberculous drugs. (Kirchner's Semi-solid Agar Media, 3 weeks culture)

Drug ‘

mcg/mli Drug | mcg/ml
D 1 T ‘_“_;_>W" - - 7* ) 30 p—
SM 10 - cs 50 -
100 = o o 20 35
0.05 - SF 50 ‘ -
1 - 1 —
? - - EB 2.5 -
— 5 —
PAS ‘ 10 _ 10 -
1 - 5 —
KM 10 - CPM 10 : -
100 - 50 1 -

10 HH !

CS ' 20 it None Control | H




197145 A 139

50 B & T THB, TbH pHEO Tr2EHKEL 8
B BN, 37C MBIz, 28X 0 6K mcg/ml, pH6.4 —.2 {mcgml £ 8megml pi %1
ICEAREL, EFORFARALOLVICRELY2RL %. pH6.8~7.2 =,z 8mcg/ml + 16 mcg ml pi% 1
T, RBeHEHE LI, HThot, L2 L pH7.6 T 2@ o HAEL, 28
BELS BEIZIIULDTRAYRLTE T,

1321 TH @ MIC ;2, &2iz i+ -2 THB, T

1 1% Milssa >H pH6.0~6.8 T2 2@k & { 8mcgml, pH7.2
3AHIERIZI TS 134TH o MIC 2. #1255 Tix 8mcg/ml ¢ 16mcgml 1% 18 pH7.6 =2

R B & o®

Table 2. Influence of pH of 1°, Ogawa's Egg Media on the Minimal Inhibitory
Concentration of 1321 TH to Mycobacterium Tuberculosis

PH of condense water

Strain Ey 6.0 6.4 6.8 72 ! 6
T3
ke I 1 1
RO s"'x?/"iz‘o + 8702 0 o4 8T 0 o4 Y 0 4 Y
M —180 — — — %130 — — — #1200 — — — — # 9 — —|— — — — _
HyRv N #4030 — — - £50 - — & — 5 — — | - <3 - — — — — —
V.= =100 — —'— — 95 — — = 8 5 — — — —150 20 90 25 20 15 —
I — 80 — — — — 2 — — — # 3 — — — — — — — — — — — — —
Yamamoto* ¥ — — 30 — — &% 4+ 50 — — — — 30 — — 4 T+ 9030 — — — — — —
V = =7 — — # — 5 2 — = — 5010 —|{# — 90 50 7 80 40 20 10 —

Note : The same as in Table 1.

Table 3. Influence of pH of Kirchner's Semi-solid Agar Media on the Minimal
Inhibitory Concentration of 1314 TH to Mycobacterium Tuberculosis

PH of basal medium

s ; -
Strain EF 69 6.4 6.8 T2 7.6
=z
: 1 /ml 1 /ml /ml
~ 0 4mcﬁg/n;5 02 4mcsg nlaﬁ 0 2 4mc8g/r?6 0 2 4mc8‘ nl,G 0 2 4mc8g l!l‘G
m % # — — — =40 — — = & - - — - — — — - — & =~ = 30 —
HyRv F B o— — — —f = — — — % — 30 — = & b X308 = = = 20
VI H 2 - +30 - —l= = -+ - — 5= -+ ===
' m — — - — —m oo o o L e o
Yamamoto*s ¥ -+ # — — — & + 30 — — = — = + — — B @ & + @ 2 - — -
V 4 olg) — — oo 4_“%_:31.__...% ________

1]

Note : The same as in Table 1.

Table 4. Influence of pH of Kirchner's Semi-solid Agar Media on the Minimal
Inhibitory Concentration of 1321 TH to Mycobacterium Tuberculosis

pH of basal medium

Strain EF 6.0 6.4 i 58 T2 T4
=5 .
S 1 /ml /ml mcg/ml
” 002 +7F% o 2 4aTFTh oo 2 4TF o0 2 47F % o0 2 4 TF
|l m # - — — =% - — — — = — 40 - - — = =+ —# — + 40 —

HpRv V % + - — — =5 — — —|[F#HH - -= === - ——— -2
V - - — -2+ 83— —— — — 15 - (# - — = —# =38+
m+r,40———-5————~~——«—————%{~‘.—r————

Yamamoto¥ ¥ — +~ — — — = + 10 — —'+# — — 20 — tw — — +ith = - H -
‘V|m+"——;"r+20————‘—*"'-"‘ﬁﬂ""’—“*‘——'—“—

Note : The same as in Table 1.
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1314 TH'K_%HZ’&Wﬂfxﬁfﬁﬁ’*ﬂb’)nno R B A K

2) Kirchner )kt

3AMSRIC KT B 1314 TH o MIC 11, #3125 1) s
T ThB, Tt pHE.0~6.4 TIX 2 M Bk & KM1 Ll L,
b 4mcg/ml, pH6.8 TiX2# gk & & 8mcg/ml, pH 2) HmOMUE

7.2~7.6 TiL 2 ®ifke d 16 meg/ml THO7,

1321 TH @ MIC i3, B4 iTZELCHB, T2
HH pH6.0~6.4 Ti¥ 2meg/ml & 4 meg/ml i1
Fk. PH6.8 T\ 2@#kL § 8mcg/ml, pH7.2~7.6
(X 2pkkE b 16 meg/ml THOL,

KW LA HECE2T 1% IR EHD
prEmoWEAD PH &, ¥K¥HBI2 KN O pH
ERFEN 6.8 CHELIcbOL AV, WERIZ1%
Mt FRER 0, 2, 4, 8 16, 32 35 XUF 64 mcg/
ml, Ktififhicitxh¥n o, 1, 2, 4, 8 16 ¥ XU
2 meg/ml G EnD L5 CFMAR L THRRCA /2,

i Il BENRZSUICHEEMS 1314TH &

1321 TH @ MIC [CRIZT KW

Table 5.

3) {raBk

H@RI LML,

Influence of Quantity and Culture Period of Inoculated Bacilli on 1% Ogawa's Egg

Media on the Minimal Inhibitory Concentration of 1314 TH to Mycobacterium Tuberculosis

|
|
|

Inoculum size

Strain | T T 107 mg O omg 10-4 mg
53 T '-_'_m!
| 9 024816mc3%/né£024816mc3§/r2:024816mc3/6£‘_0-_2“l Blﬁmc/%:
Cm (M- — - - - - -~ - = - e
N M - — — WM - — — 26— — - =5 - -

HyRv N H M M HE 123 — M M 183 — — | HF H H 38 — — - 62 4 — —
VOB MM H 6| B M H 63 — [ H H H 43 5 — (H # < 7511 — —
VD HE HEOHE 15 HE HE 75 12| G 4 56 18 — i - — 1324 4 —
oI | #H-—-—-—#H#H-—-—-——-HH40-—-—-—HW—- - - - =
DO MMM — — — [ — — — 28— - — %17 - — —

Yamamoto* | N | #f fit #t H H — — s # A 0B — — |4 b 1B 8- — B 22— =
DOV R M 120 — | M H 18 — [ M H 13 2 — #  tr 4627 — —
[V MM HE H — | H 34 — [ M H 13 8 — I - 46 27 — —

Note : The same as in Table 1. ) -

Table 6. Influence of Quantity and Culture Period of Inoculated Bacilli on 19, Ogawa's Egg
Media on the Minimal Inhibitory Concentration of 1321 TH to Mycobacterium Tuberculosis

i N \ Inoculum size

Strain l_.‘_’;'é[ 10~ mg 10-2 mg 10-3 mg 10 mg
' 33 ‘ mcg/ml mcg/mli mcg/ml mcg/ml
! 0 2 4 163%64024 163%64024816354‘02431632
I MMt - — — — 8 — — — — - — — — — #10 - — - - -
N[ HE I3 — — — M 95 — — — MM H 7 — — — | H 8338 3— — —

HyRv VB H — — B 4 63 — — [ M 9222 — — H H M5 68 — — —
}V 100 3 M 78 27 — | H# H 43 8 — M H H 1312 — —
LV M B HE 1S3 68| H HE 11537 — [ B M HF H 55 8 — | M H 11525 — —
o 30 — — — — - — - — - e - - - — - 40— — - - -
PO H - — — 18— — — (8 — — — — HH36- — — —

Yamamoto* | N |t H H # + — — | B+ 28 — — #4458 — — — i # 26 — — —
DOV M — — | H 38 — — [ B #6333 — — [ 4 28 — — —
y HH'WrHH’HHHH%—HH%HH%SQB—HHHHHM%——ﬂl’r'H'l-H-llSZS——

Note : The same as in Table 1.
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4) ENMER

ZThEh o, 1% /M 3 AR L 1o
¥, MBI XST 107!, 1073, 1072 & X ¥ 107 mg
ToRMLIC,

5) RO URHE

ERILAL,

xX B R oX

1) EfEke MIC

(a) 1% /DK

SAMERICK T 5 1314 TH o MIC 12, %505
TZELTHD, THbLEMER? 107'~10"¢mg ¥

141

T2#EkL L 16 meg/ml THDOI,

1321TH @ MIC i3 k6icit 28 ThbH, Tib
LEMERL 107'~10mg TiX 2§k e b 16 meg/ml,
1073~10"*mg Tix 8 mcg/ml & 16 mcg/ml M %& 1 ¥k
ThHDr,

(b) Kirchner ¥t

3MMEER IC 51T 5 1314 TH ¢ 1321 TH o MIC
3, RTBIVBRRTILEL THD, TiabbLiliEH
ELEMEEN 100 ~102mg Ti2 2 @EEk L & 16 mcg/
ml, 1073~10*mg Tit2@ekL L 8 meg/ml T H o
o

2) EEMME MIC

Table 7. Influence of Quantity and Culture Period of Inoculated Bacilli in Kirchner's
Semi-solid Agar Media on the Minimal Inhibitory Concentration
of 1314 TH to Mycobacterium Tuberculosis
° Inoculum size
Strain §.§ 10-! mg 10-2 mg 10-3 mg \’ 10-¢ mg
| ;; m m m |
% o1z AR e 01 2 AR e 00 "ER 2 0 1 5
LM F - — — M- — — W - — — — HH M- - — —
WM W26 — — MR 18 — — [ — — — [ — — -
HyRv VoOIH B+ 8 — [ 20 — M 4+ 24 — — | M M H 15 — —
DOV H 23 — 13— H 36 5 —
[V H R — | e H — 5 —
I |## H#30 — — —|HHH - — — M- —— |+ —— —
W[ B 47 — — B 13 — — W - — — - - —
Yamamoto* | W [Ht Ht # #t # 9 — [H # # H + 5 — it H #t # H — —[H ###+ — —
VOB MM B35 — M BB 1 — BB B 16 — B M+ 3 —
B M B B = R M43 — B R 26 — B B BB 7 —

Note : The same as in Table 1.

Table 8. Influence of Quantity and Culture Period of Inoculated Bacilli of Kirchner’s
Semi-solid Agar Media on the Minimal Inhibitory Concentration
of 1321 TH to Mycobacterium Tuberculosis
Inoculum size
o
Strain El 10-! mg | 10-2 mg 10-* mg g 10-¢ mg
53 i
5 0 1 2 4m§g/{3132!0 1 2 4m§g/lr3132 01 2 4mgg/l‘3’32 0 1 mgg/lml 2
T+ — - — (- — - — - - — 20— - - -
- I | M H 33 — — |4 M H H 25— —|#HH#H 9 — —#HH+ 6 — —
- HgRv Vo M H 45 — — [ MM H 27 — — (MM H - — - - —
a Vo[ M M H R — [ 7 — MM — — [+ 3 —
N[O M — [ RO — | e + — i M+ 10 —
oo+ - ——|HHH40--—HHH -+ - - - -
I (4 W HH 5 — — [ 3 — (MMMt - - - - - =
Yamamoto* | N | i # # H — — [# H M+ — — |t B H H - — 35— —
Vo[ M H A H M HE M H 14 — | M M — —
OB M B OB H — | — | N 36 — | HE i M 2

Note : The same as in Table 1.



142 ' G MEw WS

Table 10. Influence of the Temperature and period of Preservation of 1% Ogawa's Egg Med? -

Preservation
l::;‘a;;;/aatt\}(:: ! Straln Drug Culture 1 week o ,v,,»i wrcekr .
of the media ’ week T cg/mi mcg/mi
| [0 2 4 8 16 32 61582565120 2 4 8 16 32 &TH B 512
| W s - - — = — - WH 78— - — = — -
| 1314 TH 1 95
VoM HaBs- - - W13 3 - ===
HyRv MR- -
o [ #1531 — — — — — — g - === -
1321 TH
‘ Vo[ 18733 — — — — — o 45 2 — = — — —
SJC —— s v o | tiaen - . _ R e | = @ i . = it g g g
‘ WM Hm - - - - = - Bl - = - — =
1314 TH ft At At 102 f#
\ Voo HE--——- W H 43 - — — - —
‘ Yamamoto* [P — .
| W2l - — = — — - T
| 1321 TH
| Vo H 43 - - — - - e H 30 - - — = —
uo 2—— - - - - b 15— — — — —
; 1314 TH it Ht #
’ i O L A s VL B B 48— — — — —
| HgyRv \I —_— .
, I |[# 48428 — — — — — — o - - - - ==
| 1321 TH i
‘ } VN M 5-—-—-= U o H 21 - — — — —
20°C :_ e ‘
I oI #HHH#HIBs5— ———— 31— — — — —
| 1314 TH < v
Vo H H 1819 — — — — it o 18315 — — — —
! Yamamoto* '——-7 —
| f L W — = — = — =
i 1321 TH !
j N M HE-—— - - o966 — — — — —
‘ o W HIE - - — — - NN - — — — —
1314 TH |
i v |+++++++++&++++18624————+~:H++HHM-51————-
| HgRv —— - :
1 M [ 1849311 — — — — — e 1% — — — — —
; | 1321 TH ‘
| | N[ BB D6 = — — — 36— — — -
30°C w ‘
| w4 — — — - 19— - = =
1314 TH | ‘
LN B Al = — — it b 87 — — — —
Yamamoto* ‘ | " . | R,
‘; i ‘HHHH% ————— HHEHEHHLT-— ==
| 1321 TH \ l
| NV #7332 — — — — B M H 52— — — —
m |t ##HH96—-———— S - = =
1314 TH |
HOR N i%‘MMH-I-H%H*M————‘HH»HH-HH»HH—*HH»HHSS———
7RV )
W 73— — — — — 14628 — — —
1321 TH ‘
37:C Vo106 — — — — W 52 - — —
07 - - | |
. PO I8 3 — — — — - — -
! 1314 TH !
| ‘ v Hit O 156 — — — — M W B — — —
Yamamoto* : _— ‘
| | - - - — - - — =
| | 1321TH ## H# H H# H# # # H#H H 19
i | V[ 25 — — — — 3 - — -
' HyRv ! None i v 32 43
Viable units** |
Yamamoto* None ‘ s 65 46

Note : The same as in Table 9.
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on the Minimal Inhibitory Concentration of 1314 TH and 1321 TH to Mycobacterium Tuberculosis

period of the media

i 3 week 4 week 1 6 week 8 week

i mcg’'ml : mcg/mi mcg/ml mcg/ml
EO 2 4 8163 stf%azsssxgo 2 4 8 163 suﬂzssm{o 2 4 8 16 32 6“5’2‘.:)65!20 2 4 8 16 32 6‘15256512

w5 — - — — — HHTH- - ——— = — H T — - - — B 9823 - — — — —
- — = = — EE RSB —— = — T R— o B — — —
ST —— ey — Ry PR
o 32 4 — - - = 42 8- - - — - #2519 - — — — — W 45— — - — —
S ——— Ty S —— S ——
26— - - == - =31 - - == = oo 1449 — — — — — HH# e H 13- - ==
_———B- === - R T A WS- —————
w4217 - - — = — R S B 4623 — — — — — iﬂn“fm'“rss —————
[ - - - — = R R R T
M — — AT -~ - 508 B — BRI — -
o ————— = = Frmr— - ——— - 81— — — 6 — -
o — 45 T~ — - 12— - — — - 3 — —[ Tl — -
- — w2l — — = — = Hrme - - = B H 2 - — —HE B RS - - —
B — S = = W WIS — — — B B I = — —
————————— —— -6 ——— W - — — — S 13— — —
————g e R 7o —m 58— — =
P N L T e
T T R N S T U MY
- ———— - == e e it B R B
—————— M- ——r o — o 9 — B H O H eSS -~ — — —2] —
—r—r oo r o T o T mmdoSomRs — —RRRSEEHH— —
B R L R I I e
e m et mm—mr e B — —H B S oS- BB B - —
e B e e — =l - — BB = =TT — BB 452 —
. Y L T B Lt At ST
h??*?“~u——*—*er”ﬂm—bﬁ%%%”*—%—7%fﬁf;*+%—
——— o — WHIE- —F - —— - -2 —f R B -TE-— Lo D15
b HM - —r -~ B g o Tl T e 45—
BB ——— —F——— AN BB SR EC s Somap st
R ke e e e e ) I
R T R e
Rrem e R BRI — e
i 68 29 54 35

72 73 62 68
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Table 12. Influence of the Temperature and Period of Preservation of Kirchner's s‘“‘"‘fl’i :}llf
o R — - Preservation
]:g;:lerr‘;ltgg: Strain Drug C;l::;e 1 wc"k, R ——z—wﬂ——’*
[+} € media mcg/m
024 816% G Bhss0 2 4 8 16 32 61512
o MH43---—-—--= f##3 —- = —— -~ -
1314 TH
vV #Hs5-——-—- # H##13 - — — — -~
H"RV - -
n 25— ——=—=--- HH3M-—— - ===
1321 TH
vV oM#HH----=-=- o --——-- -
sﬂc e S —
m #M#Hd38—-———=—- #H21-———— ==
1314 TH
VvV ##HHIS—-————— wHH2H-—-—————
Yamamoto* |———— - - — -
| m M#H13-——===--- #HH24—-—-—-— ==
1321 TH
vV #HHI1Z-— === H#HH225--—--=--
m #HH-—-—--=--- H#HH-------
1314 TH
VN H#MH 6-————— M #H33-—-————
H”RV
m M#HHt+t------- HHH-—-—=——=--
1321 TH
v M#H 3-—--—--= #HH#H25-—-———-
20°C -
m MHH-—-—-—-—-—-- WHH---—----
1314 TH :
vV #MH26-—-—-—-—— W Ha2-—————
Yamamoto*
mn W#HH-—-—-—---- HH3b—-——— - —
1321 TH
vV MHHIE—-— === lﬂﬂ #HH46 - — — — — —
| m B — - — - — 18— -~ - =
| 1314 TH
| Vo MMM 6 — — — — WO 36— — — — —
! HgRv
| mo W 8- — — — — — 7T — — — —
1321 TH
vV #3716 — — - — — H A H 28 — — — — —
30°C
! W2 - — — — — — M2 — — — —
| 1314 TH
| vV o M#HH 9---—-— - - - - —
I Yamamoto*
| 1321 TH m M HH#H—-—-—-—-—-— HHHH7—- ————
| Vo2 - — — — — B - — = — —
| ! m M #43—-———-—— 42— - — = —
| | 1314 TH |
| | vV HI13- ——- - - MM 4—- - - —
! HgRv
| m (46— ——— — — M- —---—
1321 TH
Vo M- - - - — H H 8 — — — —
37°C
o H#H3r—-————-— HHHHe2- - ——--—
1314 TH
VoM 22 - - - — — 14— - — —
Yamamoto* W a1 m
M e — — — — — W — —
1321 TH A 4
Vo M- - - - - A 22 — — — —
HyRv None NV 32 43
Viable units**
Yamamoto* None N 65 46

Note : The same as]in}Table 9.
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Media on the Minimal Inhibitory Concentration of 1314 TH and 1321 TH to Mycobacterium Tuberculosis
period of the media

3 week ‘ o week A; 6 week 8 week
0 2 4 8 16 32 6??’8/'2%‘6512‘0 2 4 8 16 32 6??%?5‘65120 2 4 816 32 GTf!‘IZnSgSl?O 2 4 8 16 32 67?5{?52512
W3- ———— — B — - — — - WM 8- — — — — 12— - — — —
- — = — — — B — - — = — — W - — - — — - W 12— — — — — —
fH - ——— = — — W ——————— Wt —————— — W ————— - —
W 4623 — — — — — B a2 — — — — — — B - = — = — — WWH 8- —— - ——
- ———— — - W HI - — — — — M- —— - — - W2 — - — — — -
- ——— — — W - ——— - — W~ — = — — — B 28— — — — — —
8- - ————— W ——————— B 9— — — — — — W — - — — — — —
W - — — — — — W 36— — — — — — B - — = — — — WM — - — — — —
W - — — — — — W 4 — — — — W 43— — — — — W a7 — — — — —
- - — — — — B 36— — — — — B = — — — — W — — — — —
- ————— — W - - - - - - 9 — — — — — HE 31— — — — —
W28 — — — — — — B 22— — — — — B — — — — — W~ — — — —
39— — — — — — W 8- — — — — sz — — — — — WM Has - — — — —
- — - — — - W 38— — — — — - — — — — W - — — — —
W 4— — — — — — B -~ — — — — WM W 4913 — — — — — W42 — — — — —
W — — — — — — B W3- — — — — MMHH% ————— W — — — — —
- — — — — B 26 — — — — W — — — — B 1 — — —
U5 — — — — [ = — — — B = — — — - — —
- — — — — 23— — — — = — — — e — — —
S 3 = — — W — — — — W — — — — W — — —
W - — — — — 47— — — — BB — — — — B 6 — — —
3 — — — — E R = — — — = — — — R — — —
W - — — — — M%%%H%————%%%%%%————M%%MHH%———
U 4 — — — — B — — — B — — — — - — —
W — — — — — W F 25 — — — B 20 — — R — —
W= — — — = — B 3 — — A — —
W — — — — — BB S — — — BB 3 — B —
B B 36— — = 3 — — — BB 20— — B B~ —
%m%mmm——-lﬁ%mww%%———mewmmmm——%%%mmmm%——
U — — — B — — — B B R 32 — — R — -
B — = — AL — — — BB — — — B — —
W — = — = A3 — — W B R A4 — — B R B BB — —
68 29 54 35
72 73 62 68
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RO TR K 0 MIC BT, AHEME
Rk TERR el RTOT, &2 Tk 107
mg EFOBFTOVWTHERBZ L LT,

(a) 1% /Mgt

BREm e 1314 TH o MIC L OMIPBIX, A5iCmn
TS THB, Thobb 2 AMKER T dmeg/ml &
8mcg/ml 214 1 ¥k, 3 AMKERCIx 28k L b 16 meg/
ml, 4 BAMERCIT2W/E b 32 meg/ml, 5~6 WM
KERCIZ 2 ke b 64 meg/ml THO,

g r e 1321 TH @ MIC b o AABAIE, 46 1R
Tl ThD, Tihbb 2 HHIERTIR 2 WL D 4
mecg/ml, 3 MEEIMCLL 8 meg/ml & 16 mcg/ml A &
18k, 4 8K % T2 16meg/ml & 32 meg/ml M %
18k, 5~6 BT 32meg/ml & 64 mcg/ml A
£1B%THON,

(b) Kirchner B

BRI L 1314 TH o MIC & o MBIk, RT7 IR
FT2LTHD, Tiebb 2 ftAEKk 2 HHERTIT
4mcg/ml, 3@MEEHETIE 8 meg/ml, 4 BRKEE T
16 mcg/ml, 5~6 FMEEEE T 32 meg/ml THD7,

R L 1321 TH o MIC & o #HBAIX, £8KXR
FTZLLTHD, THbL 2AMBEETIR2EHKLD 4
meg/ml, 3 EMEETII2E/RL L 8meg/ml, 4 8H]
¥%Ti3 8meg/ml & 16 meg/ml A& 18k, 5 BEEE
#Ci2 16 mcg/ml k 32meg/ml A4 18k 6 BEEH
TiX 28k L b 32meg/ml THOT,

®B I FHESORFRERSVICHRFNMD
1314TH & 1321 TH ¢ MIC [ R (¥

i Wk W5H

2) oMMk

k3R T & FMgic pH & 6.8 IFEL, MX
i EFNnFh 0, 2 4 8 16, 32 68 128 256 ¥
1 512meg/ml + o fim LTS LT, 2:{ LTHHE
-, P bieEnEn 5°C AR L 20°C, 30°C
XU 37TC MIBLBICTML, 1~8 AMEHLT HK
7 :E1RY

3) UIAMEEk

KRI LML,

4) WHOEME

PR BEV fE LT 120 1% /DI 2 M E, Wt
e 2 MG R L Lok, HEE I XoT 107
mg FornFhiMMBE oKL 5C, 20°C, 30°C &
Xt 37°C DARBEC 1~8 AMBRIFLIEHD 1 RT
i, 8RN CEAZEL T,

5) ¥ &

BRI LAL,

® OB oK R

1) 1% P

(a) FAUWHEOE

AN, b EkY EE LRI RT
% 1314TH & 1321 TH o MIC 2% 9iZmE T Z &K
ThH5bH, Tiobb 3 ABKERICHVTL, HpRv i HE
#le b 16 meg/ml THotopt, SMitkix 1314 TH i
16 mcg/m!l, 1321 TH A% 8 mcg/ml THo7:,

AREThFhOREC 1~8 BHERHF LS,
BhrEELBaCk T 5 mERAD MIC 2, % 10
CRTZEL THbH, Tbd 3AMERIC TS MIC

TS 3
® % 5 % '
(b) 5C HRFHEH
1) fEREH 1314 TH (2 2 8ikk & & 1~6 BRRTE T2 16 meg/ml,
ERI LR, 8 AR T 32meg/ml THotz, LA L 1321TH
Table 9. Minimal Inhibitory Concentration of 1314 TH and 1321 TH to Mycobacterium
Tuberculosis on 19, Ogawa's Egg Media Used Directly after Adjustment
Strain Drug Culture 0 2 . mceg/ml Viable units®®
| |
1314 TH mop H# % 4 - -
| SOV O W W % # 33 -
HyRv | - 43
| 1321 TH m 1 H+ 173 32 - -
| v | H # H 96 31 -
| ]
| i4tH | T LA A
; N i # 156 62 8 - |
Yamamoto* | 65
1521 TH l I T >
v # # H 43 5 -

* The same as in Table 1.

** 19 Ogawa's Egg Media, Quantity of inoculated bacilli : 10-5 mg, 4 week cultured.
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2EBEL 1~8 AMRFLCTSH 16meg/ml THD
o

(c) 20°C REFEEH

1314 TH @ MIC (2, HgRv 2 1 AM® 7 T2 16
meg/ml, 2~4 AMPF T2 32 meg/ml, 6 AMBRHET
% 64 mcg/ml, 8 MMRTECI2 128 mcg/ml, 4 M ¥
1~4 BEERHF T2 32 meg/ml, 6 AMMRHFTI2 64mcg
ml, 8 AMIBREF T 1288 mcg ml THo1-, 1321 TH (2
2EHKE L 1~3 AMBRHE T2 16 meg/ml. 1 AHRHE
€I 32meg/ml, 6 MMEMRFETIL 64 mcg/ml, 8 A &
#Cix 128 meg/ml TH o2,

(d) 30°C R

WEF b HgRv 12 1~2 QMR ET2
3AMBEETIX 64 meg/ml, 4 @ME £ T2 128 mcg/
ml, 6~8 AMEETIZ 256 meg/ml, 730 ¥ 12 WEAR
2y LAMRE T 32meg/ml, 2~3 @HIFE 7.2 128
mcg/ml, 6~8 BHEIRFTIX 256 meg/ml TH D2,

(e) 37°C R

1314 TH o MIC (2. HgRv 2 1M &G & =2 32
mcg/ml, 2 BHEE72 128 mcg ml, 3AMEGE E T2
256 mcg/ml, 4~8 ML R Ti2 S12meg/ml, EKIT
18ERFETIZ 64 meg/ml, 2 BERFE F T2 128 mcg/
ml, 3 BAHRAF TiZ 256 meg/ml, 4~6 BRI R F T2
512 mcg/ml, 8 BHEHEHF T2 256 meg/ml T H D 2,
1321 TH o MIC 2, 2 R EHK%» 1 8% ﬁ’:ﬁ-c—x* 32
meg/ml, 2 @Y EE 72 128 mcg/ml, 3 BUEE F T
256 mcg/ml, 4~8 A & F T2 512meg/ml TH
1z,

2) Kirchner ¥ jF#hisit

(a) B|UEBOE®

iiﬁ—:%ma!!& ELILEGTERE LB G s
BAEHD MIC 2, 11 IZT73 2k, 3HEEERET
2EbkEL 8 mcg/ml THo1,

S EANE, ThFPhoBRERK 1~8 EE¥RFL

32 mcg'ml,

Table 11.
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RIS, MRTEMLEBAIC ) 5 BERD MIC
i R1R2ITFT LT B, T IAMERIC
kT2 MIC 2,

(b) 5C @FfFrm

IBI4TH 122 itk e & 1~3 WA/ Ti2 8 meg/ml,
4~8 MMBRE 12 16 meg'm! ¢ $o7:, 1321 TH o
52, HpRv .2 1~8 W@ T 8mcg/ml, 7ri
(2 1~4 WMERHF L 8 MUEBTE T2 8 mcg'ml. 6 AMEF
T2 16 meg/ml THo>-.

(c) 20C B

IBI4TH (2 2@tk L b 1~2 AME A T2 8 meg/ml,
3MM@IETIL 16 meg ml. 4~8 WARIETI2 32 meg/
ml, 1321 TH .2 512, HgRv i2 1~3 BHEETI2
8 mcg/ml, 4 BMHEBRHETIZ 16meg ml, 6~8 AMEH
Ti2 32mcg/ml, XK 1~2 BEEHF T2 8mcg’
ml, 3~4 E@MEHETIZ 16 mcg/ml, 6~8 BY FH 7>
32 meg/ml D2,

(d) 30C R

FEAL L 2HBES 1 AMBRETIZ 16 mcg ml, 2~
3ERMBAETIZ 32meg ml, 4~6 BEIEHETIL 64meg/
ml, 8 AHEBEE T2 1288 meg ml =3 22:,

(e) 37C G

BEHRLL HeRv 12, 1AM & 72 7,2 16 meg ml.
2~3 BYERET232meg ml, 4 BEGFHETi2 128mcg/
ml, 6~8 AMBEHET.2 256 mcg ml. %2 1314 TH
220702 1 BAMEETI2 16 meg/ml, 2 W EE T2
32 mcg/m] 3BHEIFHE 7.2 64meg/ml, 4 AHEET2
128 mcg ml. 6~8 AL R%E-7;2 256 mcg/ml, 1321 TH
KBTIz 18% Cif;‘»‘:.: 16 mcg/ml, 2 AWEHF T2
32mcg ml. 3 BUEFE T2 64meg ml, 4~6 BAUIRE
Ti2 128 meg'ml. 8 @YWEE T2 256 meg/m! T H D

3.

ie

Minimal Inhibitory Concentration of 1314 TH and 1321 TH to Mycobacterium

Tuberculosis in Kirchner's Semi-solid Agar Media Used Directly after Adjus:men:

Strain { Drug 1 C:ge“lze i 0 2 s 8 Tﬁcg/ml Viable units*
m il EAN 47 - —_ _
1314 TH o '
v N
HgRv 13
1321 TH fl_ w48 = = =
IN3 u — — —
1314 TH o ; 8
N S — Pt 22 — —
Yamamoto* 65
-— 24 pa— p— p—
paatH T 2
I T

Note : The same as in Table 9.
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Table 13. Comparison between Minimal Inhibitory Concentration of 1314 TH and
i 1321 TH to Mycobnctenum Tubcrculosns on 1% Ogawn ] EEZ Media - S
o - Drug o o
Strain Culture | 13U4TH L L. Vanns
1
R v B S I Wk
L
I oW o# e — — | # # +# 32 - - 8
HyRv Vool W W W 4 #t W H# 84 6 — | 92
m O S B ) S 3
Yamamoto** Mo W # # 38 Hoo# M+ 28 - 81
. it # - - - # 8 - - - Z 5
Murohashi** v g ﬁ - - = - # # - - - - 52
m weowoH - - =W o o - - - 48
Nakamura** v oW W H 23 - # # H 54 4 - 64
m oW oH# o - - wow H 1 - - 82
Kagawa** K L | o o # o+ 32 - ' 8
m Wo# # = - - | # # 3B = - - 63
Ando** N | # W s3 - M # # 31 - - 8
. | m #o# w72 = wo# o#H - - - 5
Takahashi** OV | # # # 84 13 # # # 76 18 ~ | 61
: it #oo#M oM H - o H# # 81 - - 87
Kawakami** v | WO W M 39 - oM M # 4 — 87
: Tm | W # e - - a2 - - - B
VvASugal** N | #4156 31 — # # 178 - - - 21
Satows m # H 84 36 - # # B 6 - - 57
N # H 138 73 32 # H 84 58 14 63
|

o ‘ m H 56 — # # 8 - - 71
Murayama** v i ﬁ‘ W H 23 WoO# H 48 74
m # 713 - - - #+ 25 - - 9
Yuyama** v I #H o112z 18 - - - # 48 - - - = 21

* 1% Ogawa’s Egg Media, Inoculum size : 10-% mg
** Indirect resistant test for antituberculous drugs with strains isolated from pulmonary tuberculosis patients
previously untreated with antituberculous drugs.

Strain
D /ml ; Gawa
T e M Mhara [Kagawa | Ando | TG, KRS Sugmi | sato MU TVuyama
1 | = - — - - - - — — - -
SM 10 ‘ - - | - ' - - - - . ol Bl -
10 - - i = - - - - = -
‘ 0.05 — - - 1 - = 5 - 3 # #
) e e e e e e e T
5 - - - - - | - - - = - -
pas o | 2| Z |22V |Z |z zZ]c:
| 20 i 35 T 30 © H 15 - 46 4
SF Ea a | - - #+ o - - =
100 - - - - 1 = - - -
10 | # 1t L H - | t
30 - ] - - - - - ‘ -
50 - - - - = - ‘ -
1 - - - - - - -
KM - - - i - -
100 - - - - — — Z
1 = 1 - H+ 1t 1t us i #
2.5 - H - H # + - Po—= -
EB 5 _ - - 3 - - - !
10 — - - = - - - i -
5 - | — - - - -
CPM | 10 - - - - - - Z
50 | — - - - - Z
w1 gl | 2] 2| Z =
None |Control| 4 H# | #  H L # H# H# # W
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Table 14. Comparison between Minimal Inhibitory Concentration of 1314 TH and 1321 TH
to Mycobacterium Tuberculosis in Kirchner's Semi-solid Agar Media
) ) ) Drug )
Strain cx‘::;‘ 1IS4TH 1321 TH Vlsll)‘le‘
T - - units
Crone! o8 Y™ (Gene 2« g M
HyRv s # # H#H - - - # H#H o+ - - - 78
v o o B - - o oM W H - - 92
Yamamoto** . o - - - o o+ - - = 73
B v o oM+ - - o o# oM H - - 81
Murohashi** o #oH o+ - - - #o# o+ - - - 13
- v # # H o+ - - # # H 32 - - 52
Nakamura** o #oH# H - - - #o# o+ - = = 48
' " o# #2227 - - " # H#+ 28 - - 64
Kagawa** m #o#oH#H - - - # H oHo- - - 82
|4 # oM o# + - - w o# o+ - - 87
Ando** o #o# + - - = #oH o+ - - - 63
v # # H 21 - - # # H#H 28 - - 85
Takahashi** . #o# H s - - # oH# o+ 7 - - 54
14 # # H + - - # # #+ + - - 61
Kawakami® I WM oM o+ - - | # oM W o+ - - 87
NV # oM # H - - o o# #H H - - 87
Sugait® m oH o+ - - - HH o+ - - -] 13
g #+ # + 38 - - + # + 20 - - 21
Sato* i # # H - - - # # #+ - - = 57
ato**
N # # H 3B - = # # H 43 - - 63
Murayama* m # o # #+ - - = #o# H - - = 71
v # # H 36 - - # # H o227 - - 74
m # # - - - = # # - - - - 9
Y *%
tyama v #o# H - - — | # # 8 - - — | 2
Note : The same as in Table 13.
3) $AEK

RE IV. KAMYUHICEH(TS 1314 TH & 1321
TH o MIC

bR O EBRBS Y #E x T, HyRv L KGRI EE
FEOBRE DML 11 Bk, 12 BT oW\ T, 1314
TH & 1321 TH OHiEH L HE L1,

x B » %

1) f{EREH

ERI LFEL,

2) BEmo ML

ERITLRATL, 1% /M BREKD pH % 6.8 i,
FKEmENIEH DO PH % 6.8 CEIE L, Ease
TR b Bk Bl L TERY TR0,

HBRICIL HyRv 3o L UKRGHITSEEE OERL D
SEELC 11 R T 12 BkkY 1% DI 2 #\C, 3
BMEE LIS O AV,

4) EMEE SEPEL S CHE

HEI LFELU,

. ® B OB &

1) 1% /Mg

CDEMT BT ATEER D MICiE, £13RFETIL
{THb, Tichb3BHKERECE T 5 1314 TH 1% 4
mcg/ml H% 2 ¥k, 8 mcg/ml H 3 8, 16 mcg/ml 537 ¥k,
1321 TH 3 4mcg/ml 2% 2 #, 8 mcg/ml A58k, 16
mcg/ml 235 BRTH DO,



150

2) Kirchner jfi B

DM T A TEFIO MIC 1%, Fi1dioiRToL
<, 3HMIERTIS\WVTIE & b ic dmeg/ml AV 14K, 8
meg/ml A9 Bk, 16 meg/ml M2 BETH D1z,

*

U 1% PMIEKE B % A v, 1314TH &
1321 TH 22T, MERBEOMK K BY X T 7
BEFIMCBT 5 RRE TR,

HEMONEINL, 1% PlIOBETL, o pH
DETIDOTUT LA LWBYZTF WY LR ENRTW
B, LML 1% /NI 5B, MENTRRE
LTWABM, 7AHVMTIE 14 IETTS o LD
b, KERBICIRITAHEME, BUTHR7A 2
VTRl 1/4c, ¥io 1321 TH (X 1/4~1/8 i

Fig. 1. Relation between Preservation Period of
Media and Minimal Inhibitory Concentration of
1314 TH and 1321 TH to HgRv (3 weeks’
cultivation at each preservation
temperature with 19, Ogawa's
Egg Media after adjustment)

mcg/nll l
512 - ; Tt =y
7
P
256 f :‘,lk,ﬁz------:ﬂ
/ i

iy o
128} f' 2 Y
’

[
-
T

(Log scale)

w
5
T

161

4 I L 1 n i " 1

0 1 2 3 4 6, 8 W
Preservative period (Linear scale)

®) 1314 TH} Minimalinhibitory concentration on the
© 1321 THJ resistance media directry used after
adjustment

1314 TH} Minimal inhibitory concentration on the
1321 THJ resistance media preserved at 5C

1314 TH} Minimal inhibitory concentration on the
1321 THS resistance media preserved at 20C
1314 TH} Minimalinhibitory concentration on the
1321 THJ resistance media preserved at 30T

1314 TH} Minimal inhibitory concentration on the
1321 THJ resistance media preserved at 37C

W %acw M5H

EF+5C LrBnbht, LonLEEwo pH 5 6.8 0D
PRI, FhEROEMC s TEF D MIC 2
IEE Lot

EaNEy MIC cRETHEL, FEFL b
S MIC i2#i<, PredhidiEd ZBEham
MBBIY LT A, ARBICKW T, B
R ARNED LRI,

TRF| D MIC 2, KEWMENVEETS M ERS
nTE B2, coRFL5HEL, HHY Rk 1%
INNDIR S BKEHB X D b KEHDT

B4 1314 TH HHMERD iC k135 L AR, W&
R % D RAFRIE L RAWIHIZ X 2T, WA O
MIC (2 ¥ LW B L 2T 50, EEAMICE—ED &
HEBICIHWT, HEDDETHBE bR 7L 2AMcE
RAED NI, ERCHAT 2 BERBEERLHTIEE L
fHExRTDOT, LT HyRv o 3AMBERITET 5 R
By, BB TERTIH I LLT S,

Tibb 1% M 5 RIFRIE L R FEML, &
EFlo MIC R THEOHMIE, HlintT el
Thb, 5CIERYFRFLIBED MIC (2, 1314TH

Fig. 2. Relation between Preservation Period of
Media and Minimal Inhibitory Concentration of
1314 TH and 1321 TH to HgiRv (3 weeks’
cultivation at each preservative
temperature with Kirchner's
Semi-solid Agar Media
after adjustment)

mcg/m|

5121

256 F , F:::::z

Vi
e
128} r A
'(/' n';:;‘
64 F Y. o A

(Log scale)
w
&
T
i
\- \‘\\‘\\\
!
N
i
il

16

4 L | 1 1 1 ' -
0 1 2 3 4 6 8 W
Preservation period (Linear scale)

Note : The same to as in Fig. 1.
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BEMAM 6 AR ¥ ¢, ¥ 1321 TH 22 RWNIM
D8 EMET T, MHAKROEMCKITHL® L { 16
meg/ml THOT, HBHOETREDLRNRILD,
UL 1314 TH i1, 8 BMHBRIFL - TIZ 1 RERN <
FHINTE, 20C KEMYRFL B A& D MIC
2, 1314 TH 42 18M& ¥ ¢, ¥/ 1321 TH 12 3 @l
BETHEDOETREDLNRENLDIMN ILICHRE
PG EEXIND &, HEMDO MIC 2HAm B2
nTL3%, BEThi, —BEZRLHLONTUVSHE
FEEKFVTIZ, 1314TH o252 1321 TH X n
G HAENOETYRETZ L EDLNI, 30~
ITC MY REL-BER ST 5K E RO MIC 12,
1BHORFETTTCIZ 1R L), IHKETFHM
RERIND L, MER-LAEUHEBY#EVT, Lol
LD TAECNBNOETYXRLT, Thbbity
30°C KFPHFELABAIIZ6 B, 37°C ZRFELLS
Ariz 4 ARBRERKCEL, T 128 meg/ml, 512
meg/ml &7z,

KERB K TIRFEELRELMS, THEM O
MIC KRR TEEOHE: H2itnT Ll Ths,
ThbbLbEMBEED — 0K kT MIC (2, HEAN
b 1% Ples T2 X0 1BHEL, 8meg/ml T
0. 5C BH 2 1314 TH 2w AN I AMK
< 1321 TH 28 8EH 2 CHENOET 2RDd LN
201, LOLEFEZ48ELUERFE T 5, 1E2HER
(EBEInT 16mcg/ml k727, 20°C BHFEDOHEEIC
12 1314 TH ;2 2;8M#%, 1321 TH 2 3 8% ¥ ¢ MIC
EZRD OO FRULREREYER
THLHEHOET 2 Born <&, Tiebb 1% D
KETBRETIAVWY, —OBREC 5w 7, 1314
TH 0352 1321 TH X h i EHEOREFR IO,
REHOETX ¥R T - 8B D b 22, 30~37C T
121% /M ET 5 LR, BEFNOHENIEEY
BMyBEETHEONT, TnInE U@Ly T8%
KETL

ThhbEEsKE T 5 1314 TH & 1321 TH o
Ehiz, 5C BHECFVWTIREENECHHETEL 7w
29 0% REREI S LA LEHHKE, Lrt 2Rk
KETT5Ze2EDLNI,

EROERREYHEE 2T, HyRv L X GEITEHRE
EOBK LD L= 115 128 ki oVT, 1314
TH ¢ 1321 TH ofi@NEZHE L. T7Hb 1% )
NI 3Bz ER 55 1314 TH o MIC (2, 4 mcg/mi
22 ¥, 8mcg/ml 5% 3 . 16 mcg/ml A7 #, 1321 TH
o MIC ;2, 4mcg/ml 2%, 8mcg/ml 15 &, 16
meg/ml M5 ¥ THOT, MEAOHENTITKER
2, BTz 1321 TH 0z 5 bt #EvX 5
KBbhd, LOHLELKELLHENZTRTY Luvp
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RTUHKYRMZ TS MIC iz, WK e b 4meg/
ml A1#, 8meg/ml A9K, 16mcg/ml pi26 T H
2T, HWNRL{BLLDOL,

I314 TH & 1321 TH oM 8-+ 2 RO WA GE
TOGTIE, 1) i ERY 2 FETHEYY, 2) H
FE~KENLGIOM  3) HFHR B EL DI,
) BOEBUZLDOT ) L2 h, BEIN2{EHR Y L
MEINTVD, L LlEMOHEIZET SRR
MO0 5z, EdoZEL, a) filh iz @
EHES 1% PIITiz, pHATL A Y I THT
NETFTT2HE5 2 bh b TELVDIL, K¥E
BTz, 1314TH 32715 ) W THIEMD 1/4, 1321
THIX 1/4~1/8 K EZBHEINTL Bk, 2) 1321 THD
2520 134TH X0 L RFLHFORTFREM L TEKEL
BN ELERTAZL, CERVWHLDAIZERER
EEWCTHEMOMENCILEEVWEDRLRABED
»rHL, FOFERBRFIUBAEGS ZERIDTAETEL
DEeEZOLRD, LK O THEEAN DO MIC (%%
LiETRFIBT LG LY REL TERY T2,
B UMEOEIZit5 1314 TH & 1321 TH 0 31 &
hiz, iFgELVWborEZILRD,

& -]

195 /pigE#e & Kirchner ¥ 5ighsiw %y Ay, 1314
TH & 1321 TH &2 T, RHEBEORFEEYR
ETHEAFRETIER YTV TORFEXHELT,
MEROARBEANENOKUE X752, EFHRI. I
BIUVOKRIL HoRv L REBMREEEEOZERI V7
L1k EH2@tk ERNIZZ HgpRv & FHEE
REEEOBRID LI 11 & F12EBEOARE
BEYRAVI, ERORFIEDOZEL THDOI,

1) 1% /PEEbEs X O° Kirchner ¥ 5 &5 hic 3517
% 1314TH & 1321 TH o MIC ;2. #z#0 pH 516.8
BT T E LMD,

2) WEROHEML, 17, PIIEEMICES -T2 7
7Y GICEBREMD 1/4 IETF L, Kirchner ¥ 7 Bt
EW 1IB4TH 2745 ) BICRBERID 14,2,
1321 TH i3 1/4~1/8 iZE T LTEBEEINTL B2 &
bbb,

3) WM R AEEAD MIC 2, EGEENS
Fhdg<, PRFEECER IR, TR EHEL
EEINDLELSERBRIN T A8 bRhis,

4) T ELBRERENSC OBSIIAEFOM
B, HEBEHERPHETEL T % 2L 20°C k0T
12 1314 THDE 5 5 1321 TH X b 4 BLHEHHIET
Lice LA LTEHMORFRE G hilltd 2dE
R, L bRERAENIET T o Lildbh
oo FREIHMRFRECIHZEEI1% MO
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2% Kirchner B8 L b ¥ Lovote,

5) kKO MIC i W% Bus ikl Fie B+
RUELHE L THRBRY e 21E, A UMD 3513
% 1314 TH & 1321 TH DB NE, 2B L\ b O
LBbns,

RRUDOEE L, WA 43 4 10 A6 BB 23 Es X
TR 44 4F 10 3 18 B 24 |0l [RYL IR RPTIR & R 2
2, FER145 48 11 A 8 A% 17 [ul B AR BORE S LM
FHER OO 6 [0 AR WREBY LMt 4
A% CTHE L,

MY By, ZRMIL KM B B RATI=
SR D, eI R PTIIL A K — R & 4
B HENIEKE RS H X balpha-ethyl-thioisonicotinamide
& alpha-propyl-thioisonicotinamide D#ik © fft4 %
R T oNk s v B LTHEYEHATS,

B M w BSH

X 3

IIRK : kLR OMES, 30: 4, FE 36.
BiwWM (F&) : #4#% 38:372, #G 38.

G : BRI EFTACHE, 13: 184, B
40.

TP - b 4: BHER¥ 22: 2066, M 42.
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