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The effect of pH of media on the minimal inhibitory concentration of D-ethambutol to
Mycobacterium tuberculosis in vitro was investigated. Media used in this study were 1%
Ogawa’'s egg slant and Kirchner's semi-liquid agar media with 10% albumin.

pH of the condense water of Ogawa’s medium was adjusted to 6.0, 6.4, 6.8, 7.2 and 7.6
by adding suitable amount of 4%, H,SO, and 10% Na,COg to basal media of 1% Ogawa's egg
slant. D-ethambutol was added to each of them at the concentration of 0, 1, 2.5, 5 and 10t
mcg/ml. The solution was mixed sufficiently, and 5ml! of them were dispensed into test tubes.

pH of basal medium of Kirchner's semi-liquid agar media was adjusted to 6.0, 6.4, 6.8,
7.2 and 7.6 by adding suitable amount of 4% H,SO, and 109, Na,CO;. After cooling down,
albumin was added at the concentration of 10%. D-ethambutol was added to each of them at
the concentration of 0, 1, 2.5, 5 and 10 mcg/ml. They were mixed sufficiently, and 5ml/ of
them were dispensed into test tubes. Before their use, they were stored in an incubator at
37°C for 24 hours so as to confirm the sterility.

The following 7 strains were used in this study : Hg;Rv, Aoyama-B, 3 strains isolated from
previously untreated pulmonary tuberculosis patients and 2 strains isolated from patients who-
had been treated by anti-tuberculosis chemotherapeutics including D-ethambutol.

The results obtained were summarized as follows :

1) The bacteriostatic effect of D-ethambutol was stronger in alkaline than in acid on both
the media.

2) Inter-individual variation of the minimal inhibitory concentration of D-ethambutol to:
susceptible strains of tubercle bacilli was the least in the media with pH 6.8 interpreted at 3
weeks after inoculation on both the media. The minimal inhibitory concentration of D-etham--
butol under this condition was 2.5 mcg/ml/ on 1% Ogawa's slant and it was 5mcg/m/ in Kir--

chner’'s semi-liquid agar media.

* From National Niigata Sanatorium, Akasaka-cho, Kashiwazaki City, Niigata Prefecture:
945 Japan.
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1) 1% /s Fgss:

TR L 2T 1% /M, Rk 4% H,S0, &
10% Na,COy # F\~T, pH MEh£h 3.8, 4.0, 5.8,
6.6, 7.2 I BL5CBIEL, £98% nx TMHT A
&, HRESEO®EAD pH 12, FhFh 6.0,
6.4, 6.8, 7.2, 7.6 LB Z LKW LT, £ TH
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7.6 IC1eb X 51 4% HySO, & 10% Na;COy % BV T
FHAEEL, “hicD& EBOBEAFhER O, 1,
2.5, 5 10meg/ml i BX5emeT+ARMLE
®, PRBRERSmIFONE, BREMKEL THEA LI,
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Table 1.
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HIBIVRELiZRTIEL, 5BZHEND 3RS
®iZ 7% EB o MIC (2, pH 6.0~6.4 T2 1 ¢
4 ¥kA% Smeg/ml, pH 6.8 Ci2 58 & 1
2.5mcg/ml, pH7.2 Ci2 1 #k#% 1 meg/ml, 4Kt 2.5
mcg/ml, pH7.6 Cix Bt MEDORHE X IHE =
ENT RO, 4AMERIZHTS EB o MIC (2,
pH 6.0 T2 2 #kA% 5mcg/ml, 3#p' 10 meg/ml, pH

2.5 mcg/ml,

Influence of pH of 1% Ogawa's Egg Media on the Minimal Inhibitory

Concentration of D-Ethambutol to Mycobacterium Tuberculosis

PH of condencse water
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* Strains isolated from the sputum of previously untreated pulmonary tuberculosis patients.

** Strains isolated from the sputum of pulmonary tuberculosis patients who had

other antituberculous drugs.

been treated with ethambutol and
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6.4 Tix 3 #kd% Smeg/ml, 2#kHt 10meg/ml, pH 6.8
Tk 4 ¥kH% 2.5 meg/ml, 1 #kA% S5meg/ml, pH7.2 T
(25¥& b 2.5meg/ml, pH 7.6 T2 = O BIC B\ T
bR, KEDORT YL L B2t
EB BLGHE®D 2 SMEbk o 3 AR i 5 MIC i3,
pH 6.0 T2 1 #k»t 1 meg/ml, 1 At 5 meg/ml, pH
Fig. 1. Minimal Inhibitory Concentration of
D-ethambutol on 1% Ogawa's Egg Slant to

Susceptible Myc. Tuberculosis Interpreted
at 3 Weeks After Inoculation

meg/ml
s 3
2.5¢
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6.0 6.4 68 7.2 7.6 pH
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Isolated from the sputum of previously
untreated pulmonary tuberculosis
patients

A—...—A Tamaki.
¥—.—x Naito
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6.4~6.8 CI% 1 Bk 1 meg/mi, 1 #kAH 10 meg/ml,
PH 7.2~7.6 TiX 28kL b HED RBA LR AEN D1,
48RS RITI 5 MIC 2, pH6.0~6.4 T2 1 kit
S5mcg/ml T, 14Kk 10 meg/ml T4 KD R A b1k
T& oDl PH 6.8 T2 1 A% 2.5 meg/ml, 1 kk
A 10mcg/ml, pH 7.2 ©i% 1 #kA% 1 meg/ml, 1 fEAS
10meg/ml, pH 7.6 TiX 2Bk L LTE D RH 12, 2
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T 58kE & 5mcg/ml, pH 7.2 T 2 ¥kAH' 2.5 meg/
ml, 3#kA Smeg/ml, pH 7.6 Ci¥ 2 #»* 1 mcg/ml,
28kA 2.5meg/ml, 1#kAS S5meg/ml ChHot, 48
figE#wT ki 5 MIC 3, pH 6.0 T2 1#kAt 5 meg/
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PH 6.0 T 1# A% 10 meg/ml, 1#ki 10 mcg/ml ¢
LHREDORE ¥ BTz, PH 6.4 Ti2 1 BkA 5 meg/mi,

Table 2. Influence of pH of Kirchner's Semi-liquid Agar Media on the Minimal
Inhibitory Concentration of D-Ethambutol to Mycobacterium Tuberculosis
pH of basal medium
Observa- — _
Strain tion time 6.0 6.4 6.8 7.2 7.6
(Weeks) mcg/ml mcg/ml meg/m/ T mcg/ml | " mcg/mi -
0 1255 10| 0 1255 10 0 1255 100 1255 10/ 0 1255 10
H.Rv o #tH—-—=—H#H+—-—[H#HH+—-=|HH+—-=]20- - - =
i Vo[~ = - — | — — - — W — —
Aoyama-p | T | WM = — |~ — - — [ — — —
v o — | — ) O — | W — — W — —
Fuekis W[+~ = - - HH20 - = [ 30— — — 15— — — -
Vo = [ - — [~ — — |40 - — —
Tamakiv W~ - = W T — = |- —
v O H B — | = M - — o — — - —
Naito® I W25 — - - = - — =+ — — —
L = = — | - — - - — 15— -
- W 25—~ = [ - — (- — = - — —
'anabe**
VoM - = = — WM~ — — 4 15— —
Honma®s W+ 20 o H = [+ — 4030 40 — —
VoA M | W H | = H H O+ 20

Note : The same to note in Table 1.
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Fig. 2. Minimal Inhibitory Concentration of

D-ethambutol in Kirchner's Semi-liquid Agar
Media to Susceptible Myc. Tuberculosis
Interpreted at 3 Weeks
After Inoculation

meg/m!

2.5

1t

6.0 6.4 6.8 7.2 7.6 pH

Note : The same to note in Fig. 1.
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ml, pH 7.6 TizZ DA T b NP REDO R YT
Wiehote, Tiebt 1% /MilickvTiz pH 6.8, 3
MM s pH 7.2, 4 AMMSROBRC, RBCHAL
WD 28D MIC (2 L T 2.5 mcg/ml THDT,
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