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In the resistance test on cycloserine (CS), the suitable pH of the condense water of 1%
Ogawa egg media and of the basal medium of Kirchner semi-liquid agar media is 6.8, as it
was already researched by us. In order to determine the suitable pH region for resistance
media to CS, five pH grades (6.4~7.4) were adopted with 6.8 at the center, and the influence
of media on the growth of M. tuberculosis was observed.

1% Ogawa egg media and Kirchner semi-liquid agar media were used. It was proved by
a preparatory test that pH of the condense water of 1% Ogawa egg media became 6.4, 6.6, 6.8,
7.0 and 7.2 when basal media were adjusted to 3.8, 5.0, 5.6, 6.0 and 6.4 with HCl and NaOH
and egg was added to each of them. Then CS was added to each of them so that the concentra-
tion of CS may become O, 10,20, 30 and 50mcg/ml. They were mixed sufficiently, and
dispensed into test tubes in 5ml each. After the adjustment of pH of the basal medium
of Kirchner semi-liquid agar media to 6.4, 6.6, 6.8, 7.0 and 7.2 with HCl and NaOH, they were
sterilized and albumin (Eiken) was added at the rate of 10% to each of them. The pH of the
media was not influenced by this addition of albumin. Fuarthermore, CS was added to each of
them so that it’s concentration may become 0, 10, 20, 30 and 50 mcg/ml, and mixed thoroughly.
They were dispensed into test tubes in 5ml each. Prior to use, Kirchner semi-liquid agar
media were kept in an incubator at 37°C for 24 hours to confirm sterility.

The following 8 strains were used for the studies :

HgRv, Aoyama-B, 3 strains isolated from sputa of pulmonary tuberculosis patients never
treated with antituberculous drugs, 1 strain from those never treated with CS but treated with
other antituberculous drugs and 2 strains from those treated with CS and other antituberculous
drugs.

From the 3 weeks old cultures of these strains on 1% Ogawa egg media emulsions were
made in a concentration of approximately 1 mg/ml employing electric photometer and were
diluted 10 times, respectively. The 0.1 ml each of the emulsions was inoculated into the media.
Incubation period was 6 weeks at 37°C, and the growth states of the colonies were observed.

Generally, the growth of the strains isolated from sputa of pulmonary tuberculosis patient
are more apt to be influenced by the pH of media than that of HgRv. Particularly, the suitable

* From Niigata National Sanatorium, Akasakacho, Kashiwazaki City, Niigata Prefecture, Japan.
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pH region for the growth of the strains isolated from sputa of pulmonary tuberculosis patients

treated with antituberculous drugs is restricted. M. tuberculosis isolated from the sputa of

pulmonary tuberculosis patients grows well in the following conditions. The pH range favorable
for the growth is 6.6~7.0 in 1% Ogawa egg media and 6.8~7.0 in Kirchner semi-liquid agar

media.

In 3 weeks old cultures, the minimal inhibitory concentration of CS to the susceptible strain
of M. tuberculosis was 10~20 mcg/ml both in 1% Ogawa egg media with condense water of pH

6.8, and in Kirchner semi-liquid agar media with basal fluid of the same pH.
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Fig. 1. Minimal Inhibitory Concentration of

Cycloserine on 1% Ogawa Egg Media to
Mycobacterium Tuberculosis after
3 Weeks’ Cultivation
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Fig. 2. Minimal Inhibitory Concentration of
Cycloserine in Kirchner Semi-liquid Agar
Media to Mycobacterium Tuberculosis
after 3 Weeks’ Cultivation
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Table 1. Influence of pH of 1% Ogawa Egg
Media on the Growth Mycobacterium
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30, 50mcg/ml iz7e B X S CTHoERLICHE,
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HER L

Table 2. Influence of pH of Kirchner Semi-
liquid Agar Media on Growth of

Tuberculosis Mycobacterium Tuberculosis
Strain Cultu]:‘e pH of condense water Strain ¥Cultu1:e ‘pH of basal medium
wee 64| 66| 68| 70| 7.2 wee 64| 66| 638 { 7.0 [ 7.2
I 15| 50| 60| 60| 50 I ‘ 40‘ + |+ =
H,Rv m + #+ | H | H# | H H,Rv i + + i Hoow +
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| === 1]—-1|- | 5/ 30| + | +
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|
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Fueki* L 120 # | # | H# | # Fueki m 30| + + + +
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I == ==~ - =
Tamaki* - 1 * # 1t 60 Tamaki* I ’ 30 | + H H H
v + + H# H# H# v 40 + + H# H#
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| - | -|-1]-=1]-= | - — | -] =1=
Kondo** o 1 H H s H Kondo** I - ‘ + + + | 30
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|
| - | - | —-1]—=1-= |- - | -|-1]=
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Tanaka***
anaka vV | 13| # | H# | # | 130 B I S TR T
VoL H | Vo
O e e T A - H;A—“\—’+E+i+m
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* A strain isolated from the sputum of a pulomonary
tuberculosis patient untreated with antituberculous
drugs. (X)

** A strain isolated from the sputum of a pulmonary
tuberculosis patient untreated with cycloserine but
treated with other antituberculous drugs. (Y)

*** A strain isolated from the sputum of a pulmonary
tuberculosis patient treaed with cycloserine and other
antituberculous drugs. (Z)

* A strain isolated from the sputum of a pulmonary
tuberculosis patient untreated with antituberculous
drugs. (X)

** A strain isolated from the sputum of a pulmonary
tuberculosis patient untreated with cycloserine but
treated with other antituberculous drugs. (Y)

*** A strain isolated from the sputum of a pulmonary
tuberculosis patient treated with cycloserine and other
antituberculous drugs. (Z)
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Table 3. Influence of pH of 1% Ogawa Egg Media on the Minimal Inhibitory
Concentration of Cycloserine to Mycobacterium Tuberculosis
pH of condencse water

Strain Culture 6.4 6.6 6.8 7.0 7.2
lgw%miilo 0 Igwg/mfil() 0 13‘?0/"1310 50 0 l{)ncg()/mSIO 50 0 lbnc2g()/m310 50
I R L e Rttt I e B e
HyRv 14 H 2———|# 5—— #30 — — — | # H#H — — — | # H#30—- -
Vo470 — — — 410 — — — | # H — — — | it # 50 — — | Ht 4 80 — —
W= — = | = — = | — — — | AT — — |- —
Aoyama-B v i # 38 — — | it # 60 — H 4 80 — — | it Mt H 10 — | #ft H# H H —
v it # 43 6 — | #t # H 7 o H 10 — | M H — | M —
I e B
Mitomi* v # H 40 — — | # H 110 — HH8 —— | HHH - — M- —
v H H 40 — | H H 60 # #t + 53 i — | —
MM - — — = H - ——— |- ——— [ HH—— = | HH———
Fueki* v H 76 — — — | 4 60 — — H 80 — — — | HH — — | #H H 8 —
V|50 — — [ H 60 — — | 68 — — | it H H — | —
m H - ——=—=|H 20 - — #+200 — — — | H— ———160 — — — —
Tamaki* \'g H 48 — — — | H 45 — — # 40 - — — | HH—-———-—\HH-—-—-
Vo83 — = = [t = — = = — = | — — | - —
M H10— — — [ #90 — — — | 470 — — — | f H — — — [ H H# — — —
Kondo®* Vo #89— — — [ — — — [ — — — [~ — — [ 80— —
Vool = = = = — 20 — — 30 — — | — —
o m |- - - - — 80 75 78 — H H 13090 — | 71 80 95 70 — | 60 50 50 50 —
Tanaka*** ' 130 110 90 70 — | 4+ H H 10 # M HH = HH H H 30| 130 120 120 150 20
Vo444 5 — |4 H 420 3| HFH H 20| 4 4 4 4 60| 4 4 4 4 60
il 120 90 50 — — | 90 90 80 — — | 110 100 95 80 — | H + 130 — — | 50 50 40 — —
Aizawa®* | N [ 4 H 425 — |44 H 30 3| M 435 5| M HE 4 80 |
v # A 80 2| 4 H A 90 35 1 i Mt i 180 40 | H - A A | MM K H

* A strain isolated from the sputum of a pulmonary tuberculosis patient untreated with antituberculous
drugs. (X)

** A strain isolated from the sputum of a pulmonary tuberculosis patient utreated with cycloserine but
treated with other antituberculous drugs. (Y)

*+* A strain isolated from the sputum of a pulmonary tuberculosis patient treated with cycloserine and
other antituberculous drugs. (Z)



19664118

X k1, WHxEFWL-B #k, PH7.2 Tiz+iz X #% 1, Z
¥ 2, Hix HyRv Bk, Yk, #HEXEE 2, #HFL-B
BThHOto Tieb pH6.8 % iy & LT 6.6~7.0
THORBIRIFTLAEMN, ThihEBEMLLTL
HVHERICIEL &, L OBERORENEL ol
AERABRHLNTL %,

(b) Kirchner yfghikit

R2ERTILL, ZOEMICRTH 2:8REET
BEEDOREFNRHBI O TV 3BREKEETIXELED
REMN — DOLDOXXK¥ 1, YH, Z# 2, +13 HyRv
¥, X % 2, H2FWL-B#, pH6.6 T —iX Z#k 1,
+i2 HgRv 8k, X 82 Y Z &1, iz X #%
1, #2FIU-B #, PH6.8 Tiz+i X # 1, Y #,

Table 4. Influence of pH of Kirchner
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Z 1, iz HyRv ¥k, X # 2, Z #k 1, #H33%W-
B #ko PH7.0 T +ix X #k 1, Y ¥, Z % 1, Hix
X # 2, 4 HgRv #, HIU-B ¥k, Z #% 1, pH7.2
T+t HeRv B, X B L, Y B Z &K1 H3F
W-B B, X # 2, Z #k1 Thoto Tidb pHE.8,
70 WTLEERE DRENLL, KMNT.2, 6.6, 6.4
DIETH2T, PH 22 6.8~7.0 X M e ~LT
H YV ERCELS RO THEHDORENEL L 2RSS
2, XD 5 b THRERFERIBEMNCKT 2 REEH
%L‘o

2) CS mitkssstio pH HEKEREREHE EREC
RiETHE

(a) 1% /Nl

Semi-liquid Agar Media on the Minimal

Inhibitory Concentration of Cycloserine to Mycobacterium Tuberculosis

pH of basal medium

Strain C:’::l:" 6.4 6.6 6.8 7.0 7.2
0 105%™ 1% ™0 155 ™50 0 1K™ 50 | 0 105 30 50
O |+ ————|+ 5—— —|# 65—~ —|#H———|+++——
HyRv Voo — — 10— — — |18~ — - —
R T B S PR — T ——
W |40 — — |40 — — [ 30— — [ = H - -~
Aoyama-B )\ #HHH - =M= == =] = -
v #HH = — | = = = — ] — ] -
mo |- - - - - H40— — — [ —— — [+ ——— | ————
Mitomi* | N | 5 4— — — | f 4+ — — — [ H - —— | HHF—— [ ——
v b B0 — — - — - - —
M (30 — — — — |+ — — — — |+ — — — — [ 440 — — — [+ — — — —
Fueki* V50 — — — — |4 — — — — | H 13— — — | H +60 - —|H 4+ +— —
VB0 — — — = | 410 - — — |20 — — — [ — — |+ —
mo[80— — — — |+ - — — —|4#20 - — —|#H#——— |44 +30—
Tamaki* | N |40 — — — — |4+ — — — — | H 4 — — — | WA — — |-
Vool80 — — — B - — -
o - - — — — +————!+3 - ——|4+40—— —|304 + + —
Kondo** Vv |- = — = +-—-—-—-14+430 === H+ - = =14+ +H H +
Vo4 ——— 420 —— 40— — — |4+ — |+ gy
m |—-—-—--- + 4+ + 40— |+ 4+ +50 — |+ 4+ +30— |+ + + + 40
Tanaka*** N |+ 403030 — | + + +60 — | 4 H H + + | HH A +50] HHH++
V| 4403030 — [ 4f 4 4 SO | H A H £+ |
n |——— == |- == — — HHHH M HHHH 40
Aizawa*** VvV |- === — + 4+ 20 + — | HF - HE | |+
v ‘++————++20+—HH+H+HHHHH- |+

* A strain isolated from the sputum of a pulmonary tuberculosis patient untreated with antituberculous

drugs. (X)

** A strain isolated from the sputum of a pulmonary tuberculosis patient untereated with cycloserine but

treated with other antituberculous drugs. (Y)

**+* A strain isolated from the sputum of a pulmonary tuberculosis patient treated wlth cycloserine and

other antituberculous drugs. (Z)
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£3, R1rmRTIEL, 1% M3 BREERC ST
%5 CS DREBEBRERSHEILRE (LIT MIC 288) 12,
pH 6.4 =3\~ T 10mcg/ml {3 HgRv Bk, X #: 2, 20
mcg/ml (3 IL-B ¥k, X #1, Y #%THoT, Z#Ho
5B 1#kix 30meg/ml, 3B CHEEDRE D21
¥Rt 48Rk %E ¢ 50 meg/ml T3 Ot-, pH 6.6 iZ3s\»
T 10mcg/ml % HgRv #, X ¥k 1, 20 mcg/ml 3%
W-B B, X ¥ 2, Y #, 30mcg/ml i3 Z# 2, pH6.8
ZFB\T 10meg/ml 3 HgRv £k, X #k 1, 20 mcg/ml
3FEL-B Bk, X # 2, Y #, 50mcg/ml ik Z ¥ 2,
pH 7.0 iz 3\~ T 10 mecg/ml 3 HgRv £k, X #k1, 20
mcg/ml 3 X # 2, Y #, 30mcg/ml 3F1L-B &,
Z # 1, 50meg/ml 2 Z# 1, pH 7.2 %\~ T 10mcg/
ml ¥ HyRv #k, X #k 1, 20meg/m! (3 X # 2, Y
¥, 30mcg/ml 3% 1U-B #, Z ¥ 1, 50 mcg/mi (% Z
B 1Tholko Tibb 3BREERICKT S CS RHEGHE
¥ CSizst35 MIC i pH6.8~6.6 123\~ T 10~
20 mcg/ml THBH, 6.4 TIERLEL, 7.0, 7.2 T
BRPELFRINDEBMN S 2dibh b, Ll T4
BREERECSVCTREOEAR—BRLHMLRDLR TS
LAk, £EORBFC AT YFERbIUILD S,

(b) Kirchner ¥jiBhEits

%4, 2RT L, K¥HS 3 BREEC KT
% CS o MIC ¥, pH6.4 iz 35 \» T 10mcg/ml 3
HgRv #%, X # 2,30mcg/ml (3% U-B %k THDT, 3
BEBZORB RO XK1 iX 4 BREEET,
FoYHRE ZHR1 2135 B8MEE T 20 meg/ml THOT,
pH 6.6 123\~ T 10mcg/ml ¥ X ¥k 2, Y ¥, 20mcg/
ml 3 HgRv #, X # 1, 30mcg/ml 2% 1U-B &,
50mecg/ml X Z ¥k 1 THOT, 3B EEDOREL A
fehaote Z ¥k 113 4 8RB % T 50 meg/ml TH 543, K
s v FRTED LN B, pH 6.8 12 3T 10 meg/
ml 3 X #% 1, 20meg/ml (3 HeRv 8, X % 2, Y
Bk, 30mcg/m! XFIL-B #, Z Bk 205 L 1#k X 50
meg/ml TREHBIEIhAR, o 1KIEERORE
B Zizo PH7.0 123\ T 20 meg/ml X HgRv B, X
¥ 3, Y ¥ 30mcg/ml 2FIL-B Bk, Z Kk2D5 b1
Bz 50 meg/ml CTREMIEIN, MO IEKIREEZAH
720 PH7.2 23\~ T 10meg/ml i3 X #k 2, 20 mcg/
ml 3% 1U-B #k, 30mcg/ml ¥ HyRv #k, 50 mcg/ml
X KL YHBRTHORH, Y HRTIZ ST Y FARD
bhdo Z # 2 2w Fhd 50meg/m! TIXREF ML
Iie ot Tichb 3BEEEIT BT 5 A Bk D
CS x5 MIC i pH6.8~7.0 iz 3\~ T CS 5k fif
FkkTix 10~20mcg/ml THBHM, hXtb pH »E@
HRCEL DT, EEORBFIES LD 5 FMN
HTET MIC iMEL 72T %o FheT7A» Y HHIT
L LEEORB 17 Y F2MBbh, MIC i3 & <&k

ik saE H1UF

ST Bo L LT DEICISWTE & v b OfEA
3, 4BERERCEVTWOE S B BbhTL %,

% x

CS L2 IIE 7 L% )V OB EIEETH B,
BEERD TIARAEETHE? LubhTw5—7, &
B OSE 2O PH ABFRMEOHBAC LW b
RTWBo =02 AL CS o MIC c KT 5K EYY
2 BRFOL S CEL bhBDT, 1% Ml K¥HE
LR AWTERYFHoT, CS o MIC ORIE X 1
9% M WTREEAD, F72K Ffs)cRvTik
£1o pH % 6.8 1B LIcBEH, RIBUTHD
X XRHE Lo FOXIWESO pPH AEREORF
RSTHECoWT S RABCHE LY, MEKkEED
R L D S L EEORE RO pH TRETSH
o, 1% MIesHoTREEKD pH6.8 X hib¥h
R R BT, F KRB o TiE
Ho pH pits LA TN T A% Y G flic s
T, BEBOVIENT L REDTI,

CS fittkszio pH 2@ D MIC e RiFTHEC
BT ARFORHIY VX IXOHETRRLDTZIZT
BEDILEVWC T3, £ ok Iwai bV, Nk
59 | 3EECHES L Kirchner @5 T * Bl
EEC N 7ok RICEKBEORENBLORX, S M0
pH 7% 8.35 TH 525 pH R7 0 h ) HIR DT
HOT, EEEORT MO pH » #Elc BENRD
b, 90% mighn Kirchner gtk £ © pH % 6.70~
7.00 OREIAELTNB E WD T B, E@”TCS 0
WENIEROMARE, RERETHrRITRELE LR
e b, 1) 1% /Nile Steenken-Smith ¥y
AR CHEI L, Steenken-Smith #2iTix CS K{F
AkiI KA 25 meg/ml TREIMRIEI A (22/23) H
1% MIITEF Y 203 E0DT, 2) Fic HERT 1
% Ml 0.1% K ¥fgh e kL, K ¥mBhTix CS
REBBKIEAS 10 meg/ml TREHSMIEZhe, 1%
TR F Y RS HBRE S BENDL D BT
Who Aok CS Rt OBE"Y, REFER OV
AR 3 SO MR R e & OV BRI A,
CS o MIC tREFTEEBC O OLTULTTIBE L

S THEROERC A7 pH ORI, 6.8 %
FLELTO06TFOoThEhIIAZFRTELRENLDD
T, SENIEREHO pH ORIFEY 6.8 2z 0.2F
DELT, 6.4~7.2 OM% 5 BB ST TREBREDOR
B bvie CS o MIC tRisTRHEYBEL, BEE
L CIERBEORR L ) SR LCEKRDORE S LU
CS ot #T 515t pH RO s o »,
ERoZ & mi B,

Tibhb 1% NI TRERROBERIC B\ T HyRy
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HEFW-B ke DREF XA S pH OFEAZITieh
Ste L LABEERT 6.8 #5102 LT 6.6, 7.0 T
RRABECRBTIBRFTH A, 6.4 L1872 12k\s
TRREENELILDOTL D0 FKFENS KROKRA
RicsWTiE HgRv BREFIWLU-B %L i B pH o
PEEZ T e, SHEEKT 6.8~7.0 Ik THRF
NI, kM 7.2 6.6 6.4 DJETHDOI,

DX S EEKRDORET IO pH O BLF1T S
e, Lo Tt pH BIZAV-DThH B
A, SEEKRORE RO pH OFEA T3\,
X DR THIREFC X 2EEBRERISHRTHOT, %
BET 530 pH B3 e =D ACE LT3R
KEWTRN T e L, [LEREC X 2EOEBENOR
S[BEERLBDTHA 5,

BT CS REEFEKECxIT2% pH6.8 0 1% /I
4 BREEERT KT B MIC 13 20~30meg/m! T 5 &
BRTze Lo LET LW AR S 3¢> T 3 8/
EETHETE, 10~20 meg/ml THoT, BEAD
pH 6.8~6.6 i3\ Tk MIC 2% 1L, 6.41ch
%& MIC i34€<, 7.0 Tix MIC BEL<FHIh, K
B 92 BbUI U T %,

¥/ pH6.8 o K kHiEhc ki35 CS Rk sc x4+
% MIC 4, 4 BRIEETIE 20~30 meg/ml ¥ 3h <t
2, FHLWEShefE>T 3 B HR THE T, R%E
LRFHIEDOFIL-B BrErE, 10~20 mcg/ml THo
o TR T OB BT i © pH 6.8~7.0 123
WT MIC i3ugig% Lu 23, pH 23BHEERI B < i fE>
T MIC 3E< e h, BORBFRIKRECEL kD, itk
TR Y RICMEL & MIC BEL i BiEhnb T, X
7 YFNRBbhTL %,

ThbbSBOERICK T, CS OFEBE KT
LHENE, Wi e b pH AEEERIC VTS, 7
A A Y ERIC IS VCTEE S KRB h B HAHED bhvic,

EROZ L < 1% IS KA D & Hic 4 BRI %E
TR7 Y FREbhich, MIC 235 2B Xh 3B
AHSHBH 0, HEREL 3 BREEEZORZELYLOT
HETHONBELUDL S EL b,

# @

HyRv #%, HIU-B ¥, HEEH CREBIEOMKEKE
FOWRRE D B LI 38k, HREBAICEEBRETH B2
CS TIXRUBOMIEREZ OBEE X b S8 L 1 ¥kds
LU CS X o Hiks A CEEHBB O ks B E O IR X
h B LT 2 BROET 8 EIlkE VT KB 2T 07, 1
% NIEEHIC B\ TR BEIAK D, ¥ 7 Kirchner ¥
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FpEEic s\ Tkt o pH 2 Fh 6.4, 6.6, 6.8,
7.0, 7.2z % X 5iz, HCl ¥ NaOH r # R\ CIBIE
WL TC, BBEEOFEER L CS ORI EFEN ILEE
CRETHECOCTER LT, RO B
1) BFHEEBEORB R, 1% NI R\ TLE
EKD, %7 Kirchner i@l s\ Tz it o
PH 6.4~7.2 0RHEANTRRAIBECRFTHL S0, —#
IS BB DR X D B L R, B o pH
IO TRENEEEZTTL, 1% Mg sH>
TITBEEKD pH 6.8 % ehh: LT 6.6~7.0 1235\ T,
F 7- Kirchner i Bhissnz o it &t pH 6.8~
7.0 TEOCTHEENRRIFTH %0

2) CS omttkg#Eric#ET 558300 pH i, 1%
JIEEHIZ B\ T3 Bl K © pH 6.8~6.6 T3 D T
Kirchner fjr@hEsic B\ ~CixEH o pH 6.8~7.0 T
Ho1e

3) CS RMEEEE T % CS oREXRFHILRE
X, BEKD pH6.8 » 1% /Mg &, 2 o pH
6.8 o Kirchner 7iighigid, 3BREZRTHETh
¥ 10~20 meg/ml T} 5, -

ARIXDOERIIEIM A1 46 § 7 B 41 B B A IR
FLTEVTHRE L

Fax#bsic Y4l TR B o RILI=Z=#F
HIFEHTH L LA, ARRIEEE—BEELE
BB/ X b Cycloserine #tik Dt % it
TiTlsbhicZ L2 LTHELYEBT 5,
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