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The phage PH susceptive and drug-sensitive M. tuberculosis isolated from patients were cultured
on egg-medium containing the following drugs; SM, PAS, INH and RFP. Mono-drug resistant strains
and tri-drug resistant strains of mycobacteria were obtained. A relationship between drug-resistance
and a change in the phage susceptibility was indicated. The grade of diminution of the phage PH
susceptibility in the mono-drug resistant mycobacteria—SM-1,000 pg/mi, PAS-100 pg/ml, INH-
50 pg/ml and RFP-100 pg/ml was 1/1, 1/10 or 1/100, respectively, as compared with those of the parent
cultures in the former three drugs. The phage PH susceptibility of the RFP-resistant strain, how-
ever, had diminished more markedly than the other three agents (SM, PAS & INH), viz. 1/1,000 com-
pared with its parent strain. The tri-drug resistant mycobacteria, 3R-10 (SM 10 ug, PAS 10 pg, INH
10 pg/ml) did not lyse with the phage PH suspension containing 106/m/ PFU.

The phage PH non-susceptible lysogenic colonies appeared in the lysis-area by the phage spotting
method on the drug-resistant cultures. The lysogenic mutant produced from the SM-resistant myco-
bacterium showed resistance not only to SM but also to other anti-tuberculous drugs such as PAS,
INH, SF, PZA, KM, VM, EM, CPM, RFP, and CS.
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Table 1. SM-resistant Strains Produced by NG-treated
M. tuberculosis isolated from Patients
NG-treated | No. of colonies on SM-medium
Strains
time (min.) 0 pg/ml 50 pg/mi
M55 0 i 2
5 H 13
30 H 6
60 Ht 34
90 H 6
120 H 6
M 69 0 H 0
5 H 7
30 H 0
60 H 14
90 H 1
] 120 t 0
M 246 0 H# 1
5 H 17
30 H 4
60 H 0
MK 12 0 # 5
5 H 50

Table 2. Mono- and Tri-drug Resistant Strains Isolated from NG-treated M. tuberculosis

NG treated Mono-resistant } Tri-resistant
Strains |
i i SM INH KM ; (SM.PAS.INH)
time (i) 50 ugfmi 150 10 1,000 | 001 0.1 1.0
M 246 0 1 0 93 0 m 23 .
30 6 3 + 0 4+ + 0
60 1 0 + 0 + + 0
90 2 7 + 0 ND ND ND
120 0 0 + 0 ND ND ND
MK 12 0 0 7 4 0 # " 8
5 19 50 20 0 W # +
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Table 3. Decreased Phage Susceptibility of Mono-drug Resistant M. tuberculosis with Diluted
PH-phage Suspension
- Liysis size by diluted phage
Drug Decreased
resistant M. tuberculosis 101 102 1073 10~* 1075 | 10°! 1072 1073 10™* 107°
(pg/mi) ratio
L8l Parent Resistant
M 3 U1 3 3 3 2 1 3 3 3 1 1
M5 3 3 3 2 2 3 3 3 2 1
MK 12 3 3 3 3 2 3 3 3 2 1
SM-1, 000 M 4 1/10 3 3 3 2 1 3 3 2 2 1
M2 3 3 3 3 2 3 3 3 2 1
M 246 3 3 3 2 1 3 3 2 2 0
M1 1/100 3 3 3 2 1 3 2 2 2 0
Hy Ry 11 3 3 3 3 2 3 3 3 3 2
M3 3 3 2 1 0 3 3 2 1 0
M1 3 3 3 2 1 3 3 2 0 0
PAS-100 M 246 1/10 3 3 3 2 2 3 3 2 1 0
MK 12 3 3 3 3 2 3 3 3 2 1
M 6 1/100 3 3 3 3 2 3 3 2 I 0
M7 3 3 3 3 2 3 3 2 1 0
M 246
INE=50 2 1/10 3 3 3 2 2 3 3 2 1 0
MK 12 3 3 3 3 2 3 3 3 2 0
M2 3 3 3 3 2 3 3 3 1 0
1/10
M5 3 3 3 2 2 3 3 2 1 0
RFP-100
M1 1/100 3 3 3 2 1 3 2 2 | 0
MK 12 1/1, 000 3 3 3 3 2 3 2 2 0 0

Lysis size; numeral “3” is the complete plaque on the cultured egg-medium plates of mycobacterium which is more than
11—12 mm in diameter, “2” is 5—10 mm in diameter, “1” is 2—4 mm in diameter, and “0” is a pinhole or unclear plaque, with

no lysis.
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Table 4. PH-phage Susceptibility (RTD) of Tri-drug
(SM.INH.PAS) Resistant Strains of M.
tuberculosis

PH-phage susceptibility (RTD)

Strains | Parent 3R-10 3R-50

Gradually*! NG-treated*2 Crossed*3

MK 12 5 J‘ 0 4 5

M 246 5 0 4 ND

Y7,Y8,Y10,Y12 0‘ 0

Tri-drug resistant strains produced by different methods :

*!.--Resistant bacilli grown in media involving SM, INH,
and PAS; the concentration of each drug in it was gradually
increased from 0.01 to 10#/mi in range. **--NG-treated
organisms were selected for media involving three-drugs.
*2...SM-1, 000 resistant organisms inoculated on culture media,
to which PAS was added and then to INH-culture media;
and in the next step these resistant bacilli were cultured in
a tri-drug containing media, from 3R-10 to 3R-50.
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Table 5. Sensitivity to Other Drugs of a Lysogenic
Mutant Strain Maintained on SM-resist-
ant Tubercle Bacilli

Drags  (uglml) | piiene Lysogenic sain

SM 0 H H

200 H H
2,000 H +

SF 10 + +

PZA 3,000 + +

PAS 1 — +

10 - +

KM 25 - +H

100 - +

VM 25 - 4+
100 . +

EM 2.5 - H
5 - +

CPM 25 — +
100 - +H

RFP 10 - i
50 - -

INH 0.1 - H
5 - H

Cs 20 - +
TH 25 — -

—---Negative colony, =--thin colonies, +-:-countable colo-
nies or grown on a 1/3 slant surface,and H+-2/3 slant surface,
and Hit-many colonies covering the slant of egg-medium
after three weeks at 37°C incubation.
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