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PAS RESISTANCE PATTERN OF MYCOBACTERIUM BOVIS
(RAVENEL AND BCG)*
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(Received for publication March 17, 1965)

Previously the authors reported that the pattern of p-aminosalicylate (PAS) resistance of
Mycobacterium tuberculosis (HyRv and Aoyama-B) belong to the “Two resistant phenotypes”
type according to the description proposed by Tsukamura (Jap. J. Tuberc., 9:43, 1961) and
belong to “Two-step pattern” or “Facultative single-step pattern” according to the description
method of Demerec and Bryson & Szybalski. In this paper, the pattern of PAS resistance in
M. bovis, Ravenel and BCG, has been described. M. bovis has shown a distinctly different:
pattern, 7.e., “One resistant phenotype” and “Single-step pattern”.
Methods

M. bovis Ravenel and BCG were used throught. The method for studying the resistance
pattern was described previously (Tsukamura, M. et al., Jap. J. Genetics, 34 : 43, 1959 ; Tsu-
kamura, M., J. Gen. Microbiol., 23 :203, 1960 ; Tsukamura, M., Jap. J. Tuberc., 9:43, 1961).

The medium used was 1% Ogawa medium. The PAS concentration for growth inhibition was.

two times higher in this medium than was in Lowenstein-Jensen medium.

It was stated previously that “phenotypes” for drug resistance are expressed as survival
curves of clones, which were derived from single colonies. The study was to test the survival
curves of various clones. The parent clones were cultivated on drug-free medium and, from
these cultures, cell suspensions were prepared. Samples of 1:1 to 1: 10 dilutions were ino-
culated on media containing graded concentrations of PAS and incubated at 37°C for four weeks.
Single colonies growing on different PAS concentrations were isolated and cultivated on drug-
free medium. These clones were named as, for example, “P0.1R”, “P1R”, “P500R”, ete,
which meant clones isolated on medium containing 0.17/ml PAS, 17/mi PAS, 5007/ml PAS,

respectively. Survival curves of these clones were prepared in the same way and the same

procedures were repeated.

Results
The results are shown in Fig. 1 and 2.
It was noteworthy that clones isolated 'on medium containing 0.57/m! PAS (P0.5R) and
those on medium containing 500 v/ml PAS (P 500 R) showed the same survival curves. In other

words, these clones showed the same degree of resistance irrespective of the PAS concentration

on which they were isolated. Transfers of the clones on high concentrations resulted no more

clones of high resistance. It was shown thus that M. bovis represents only one phenotype of

PAS resistance. Differences between the PAS resistance patterns of M. tuberculosis and of M.

* From the Obuso National Sanatorium, Obu near Nagoya, Aichi-Pref., Japan.
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bovis are summarized in Table 1.
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Summary

M. bovis Ravenel and BCG showed only one phenotype of PAS resistance and its pattern
resistance development belonged to the “Single-step pattern”.

ZRIAIC ATERE (HyRv s JOFLBHK) o
PAS TilER% LT, That [ 2RI (i
PEDBEREN 2 B3HE) THh D, o kF B Rk [2-step
pattern | (HgRv) ¥ 7-1% [facultative single-step
pattern | (FIUB) Thb LB LI, MEHDIRE
I LR © 30 # iy, [facultative single-step
pattern | (F7=1% SM #)9,% » [multi-step pattern |
(#7213 penicillin D D235 % & & BNRL HbILTH
5%, PAS oBEICIL, £ DOWTF TR [2-step
pattern] A8 bk, O R ikobic INH, 1314
TH TR0 b9,

NS PAS fithe A AL, Bryson & Szy-
balski® oFt#kEC 7o B 5 &, HyRv #RTIL [2-step
pattern |, T | B # T [facultative single-step
pattern | I 7z 5 2%, < i ix Demerec?, Bryson &
Szybalski® OFEHWBEDO KM T, MEH > HEDOZD
T XD THARNEDTL 5201035 59, AU EO%
&, ML) pEEE, 103 AEEL bW Thb e
DI EdRofERE B DT, b L1 BECEFK LY
WL i & b [2-step pattern| 278 b,
FEHCRBEOHELYA A LT IUEL AELD
[facultative single-step pattern| & 7n27zi%3"T
559, TOX 5 itiEO K AR R fodic S
DONHRIE Licod (R B o (HEED
BeHEZTIV) REBRWMETHD, ThicIh
¥, NElfEEE O PAS MHERRIMEL S 23
A | (T & i o 2 ot i & 235 5%) &
akIhs,
EHET4E, SRR Ravenel #ik X0 BCG
B PAS MHEHRICOWCHRE Lick &5, ik
Rk T—RBA ], W EAPAL [single-step
pattern] ¢, AZUREZE HyRv #his L OVH LB #H
DENENTRILD T NG DT,

- No.of colony-forming cells (Log.)

xR 5 &

Fig. 1.

{Bo &M 0.02ml % HEHEGHT, Bx DRED
PAS-Na %&ir 1% /ANIEHICEBIR L, 37°C 4 kG
ThHe &5 LTHMkD survival curve #{E5%, RIT4H
PAS B BEELL L CHRE LEEL LD, PAS
K EE R 3B L THET 5, 203w,
PAS 0.1 7/ml e F6E LicEHF k3 % # (clone)
% PO.1R, PAS 17/ml ko Bi(EEL Wl 3 55
(clone) # P1IR x\5 X5 emfd 5, 25 LTHD
N7-fE~ D clones ¢ survival curves %[RRI LTIE
Bo TDIWNWmE 21X PI0OR o survival curve #{E
5T, PAS 5007/ml HICH L e A B, P
100-500 R} 7¢F°19-C, FFO %+ survival curve %1E
DT o

= B & R

1% X021z Ravenel % X 08 BCG 1w HBin
WRE T LD,

Ravenel m#EHE 1%, PAS 0.27/ml DL FOEEEICF
B L% survival curves 128k zn (P) & [A

Survival Curves for Various Clones Isolated
from M. bovis Ravenel on Various
PAS Concentrations.
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“P” indicates the parent clone. “P0.1R”, “P0.2R”, “P1R”,
“P 100 R” et cetera indicate clones derived from colonies isolat-
ed on media containing 0.1y per ml., 0.2y per ml., 1y per
ml., 100y per. ml. et cetera. “P 500a-500 R”, for example,
indicates a clone isolated from the clone “P 500aR” by the
second-step selection with 500y per m/. The end point of

dotted lines mean that no surviving colonies were found at

rates indicated by the point. Arrows indicate that single

colonies were isolated at the concentrations indicated by the
arrows, subcultured on drug-free media, and analyzed for
their population structure (survival curve).
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UTHh 5, PAS 0.57/ml i PAS 500 T/ml D Fig. 2. Survival Curves for Various Clones Isolated
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Table 1. Comparison of the PAS Resistance
System between Mpycobacterium Tuberculosis
and Mycobacterium Bovis

M. tuberculosis M. bovis
No. of Re- Two Types One Type
sistant
Phenotypes
Pattern of Two Step Single-Step
Resistance Pattern* or Pattern
Development Facultative
Single-Step
Pattern**

M. tuberculosis, Hg;Rv* and Aoyama-B** strains.
M. bovis, Ravenel and BCG strains.

from M. bovis BCG on Various PAS

Concentrations. (see figure 1)
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