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Table 1. Comparison of the Degree of Drug
Resistance in Tubercle Bacilli Contained
in Sputa Determined by 19¢; Ogawa
Medium (Direct Method without
Neutralization) with That by
Lowenstein-Jensen Medium
(Direct Method with
Neutralization)

Number of cases

PAS‘ INH‘ KM 1314"1‘Hir cs | vM
A=B 119 | 132 | 133 | 133 139 84 66

A>B 26| 18| 14| 17| 11| 3| 23
A<B 5/ o 3| o/ o 3| 1

Degree of
resistance SM

Total 150 | 150 | 150 | 150 | 150 | 90 | 90

% % | % % %| %
Rate of 4 0 4 0 0 a 2
agreement 80| 83| 89| 89 93| 93| 73

A=Direct method by use of 1% Ogawa medium wit-
hout neutralization procedure.

B=Direct method by use of LOowenstein-Jensen me-
dium with neutralization procedure.

Drug concentrations used for comparison are as follows :
SM (dihydrostreptomycin sulfate)=0; 10; 100; 1,000 n.g/ml;
PAS (sodium p-aminosalicylate)=0; 1; 10; 100 ng/ml;

INH (isoniazid)=0; 0.1; 1; 10 pg/ml;

KM (kanamycin sulfate)=0; 25; 50; 100 u.g/ml;

1314 TH (ethionamide)=0; 10; 20; 30; 50; 100 ng/ml;

CS (cycloserine)=0; 25; 50; 100 ug/ml;

VM (viomycin sulfate)=0; 25; 50; 100 ng/ml;

“ Resistance degree” was read as the highest concen-
tration, on which either growth similar to control or
one-step less growth than control was observed(Criteria
of growth are shown in table 2).
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[R5 &) |« dihydrostreptomycin (SM) 107/ml;
PAS-Na 1y/ml; INH 0.17/ml; kanamycin (KM)
100 7/ml ; ethionamide, 30 y/ml; cycloserine (CS),
257/ml; viomycin (VM), 25 (& 7% 50) r/ml,
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‘Table 2. Comparison of the Rate of Resistance
Cases Determined by 19, Ogawa Medium
without Neutralization Procedure with
that by Léwenstein-Jensen Medium
with Neutralization Procedure
(Both the Direct Methods)

Determination Number of cases
R=Resistance B e e e
S_ Sonmitiveness) SM[PASINH‘KMP$4TH[CS‘ VM

Method A=R 38
':{Method B=R 118 118|144 47 40 | 21 (6)
fMethod A=R 20
(Menod 828 | 18 7| 2| 7| 4| 3 (11)
fMethod A=S 1
\Method B=g | 3| 0] 0] 0p 07 0/
{Method A=S 31
Method B=S | 16| 25| 4] 96| 106 | 66| 3%

Total 150 150‘150 150| 150 | 90 (gg)
‘ % % % % % % %
Rate of 0 4 ol 70 77

agreement | 90| 96| 99| 96| o8 67| IO,

Method A=Direct method by 1% Ogawa medium with-
out neutralization procedure.

Method B=Direct method by Lowenstein-Jensen me-
dium with neutralization procedure.

“ Resistance ” was defined as any growth similar to con-
trol or one-step less growth than control on the follow-
ing critical concentrations: SM 10ug/ml; PAS 1ug/
ml; INH 0.1pg/ml; KM 100 pg/ml; 1314 TH 30 pg/ml;
CS 25pug/ml; VM 25 (or 50) pug/ml.

Growth was classified into the following criteria :

#t: confluent growth; +f: partially confluent growth;
+ : many discrete colonies (more than 151); actual
number : discrete colonies (less than 150) ; actual num-
ber : discrete colonies (less than fifty).
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Comparison of Drug Resistance Determination
between ‘“19; Ogawa Medium”’ and ‘‘Lowenstein
-Jensen Medium”’ (Examination of Sputum).

The drug resistance test for tubercle bacilli is
being made in many countries by use of Léwen-
stein-Jensen medium?, whereas in this country it
is made usually by use of 19 Ogawa medium?®
(usually for indirect method, but also for direct me-
thod in our laboratory®~®, It is now desirable to
know is the relation between the data on these two
media.

this.

The purpose of this study is to deal with

Methods

The composition of 19 Ogawa medium is as fol-
low : besal solution (1¢9; KH,PO, and 19 sodium
glutamate), 100 ml.; whole eggs, 200 ml.; glycerin,

6ml.; 29 malachite green solution, 6 ml. (pH 6.8)..

Both the media, 1% Ogawa medium and Léwen--
stein-Jensen medium, were poured in 8ml. quanti--
ties into tubes, 17 to 18 X170 mm, and slanted by
sterlization at 90°C for 60 minutes. The drug used’
were added prior to sterilization and expressed as:
the added concentrations themselves.

Specimens of sputum were added with about one-
volume of 4 9; NaOH solution and allowed to stand-
at 37°C for 20 to 30 minutes. The sputum specimens:
thus homogenized were inoculated to 19; Ogawa.
medium (before neutralization process) with a spiral
loop delivering 0.02ml®. The specimens were then
neutralized by addition of 209; HCI solution, using"
phenol red as indicator, and inoculated to Lowen--
stein-Jensen medium by pipette (0.1ml. per tube)..

The tubes inoculated were incubated at 37°C for-
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% weeks and the growth was observed.
Results

(1) The degrees of resistance obtained on “19;
‘Ogawa medium ” concerning the resistances to strepto-
‘mycin, PAS, isoniazid, kanamycin, ethionamide,
viomycin and cycloserine agreed with the degrees
«obtained on ‘‘Lowenstein-Jensen medium’’ at rates
.of 80 to 90 9, (table 1), although there was a tend-
ency that the degrees on 19; Ogawa medium were
.somewhat higher than those on Lowenstein-Jensen
medium.

(2) When the concentrations shown in table 2
were taken as the critical concentrations, the defini-
‘tion of ‘‘resistance’’ or ‘‘sensitiveness’’ was well
.agreed on both media and the rates of agreement
were 90 to 99 %, in with the exception of viomycin
resistance. In the case of viomycin resistance, the
rate of agreement was 77 9% when one has taken
25 ug/ml. as the critical concentration and it was
88 9, when taken 50 ug/ml. as the critical one.

(3) In view of the above results, it is considered

ithat the data obtained on 19, Ogawa medium by
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direct method of the drug resistance test (without
neutralization procedure) agree in most cases with
the data obtained by the standard method, in which
Lowenstein-Jensen medium was used with neutrali-
zation procedure of sputum specimens.

(4) The comparative studies on the drug resist-
ance degrees of M. tuberculosis, HyRy and Aoyama-B
strains, revealed that resistance degrees to strepto-
mycin and to kanamycin appeared 2 to 4 times hig-
her on 19, Ogawa medium than did on Lowenstein-
Jensen medium, resistance degrees to PAS, viomycin
and cycloserine appeared 2 times higher on 19
Ogawa medium than on Lowenstein-Jensen medium,
and resistance degrees to ethionamide and to iso-
niazid appeared similar on the both media. Never-
theless, the above comparison dealing with sputa
specimens agreed well on the both media. It is sug-
gested that this good agreement is derived from the
following : A little higher concentrations than the
critical concentrations determined exactly in in vitro
studies were taken as the critical concentrations for

sputum specimens.



