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COMPARATIVE OBSERVATIONS OF OGAWA’S MEDIA
PREPARED IN DIFFERENT LABORATORIES IN
THE ISOLATION OF TUBERCLE BACILLI

Naoyuki SATO*

(Recieved for publication January 7, 1964)

Not only in the isolation of tubercle bacilli from specimens but also in the direct drug
sensitivity test, 3%, Ogawa’s whole egg medium which contains KH,PO, in a concentration of
3% is most widely used in Japan. Because, it is generally recognized that this medium is
superior to Lowenstein-Jensen medium both in the simplicity in construction and in the prac-
tical usability. ~However, concerning the uniformity of the efficiency of all media prepared in
different laboratories no observation has been made yet.

On the occasion of the Tuberculosis Mass-survey carried out in 1963 in Japan each 10
slants of 39 Ogawa’s medium prepared in 47 different local Public Health laboratories were
collected to the National Institute of Health laboratory to make the comparative studies on the
efficiency in the isolation of tubercle bacilli. Number of slants tested was 149 in total including
each 3 slants of 3 different batches of media prepared in NIH laboratory.

Two sputum specimens from tuberculosis patients were homogenized strongly with equal
volume of 2%, NaOH solution employing homogenizer and were diluted ten-fold with 29, NaOH.

Two dilutions of 10-% and 104 of one sputum and a dilution of 10-3 of the other were:
inoculated onto 149 slants of 3 9% Ogawa’s media by three technicians.

From the former sputum (a) the growth of tubercle bacilli appeared after 4 weeks incu-
bation, but from the latter (b) it was after 6 weeks as shown in Tables 1 and 3. Square root:
of the average colony number developed on 149 slants was 5. 60.

Table 2 shows the statistical analysis of the variance of the colony number listed in
Table 1.  According to the colony number these different 50 batches of media samples were:
grouped into 3, ie, A, B and C. To the group A 39, to B 3 and to C 8 batches belonged re-
spectively as shown in Fig. 1. Square root of the average colony number in each group was:
5.73, 6.78 and 4.60 respectively.

In each group the difference was statistically insignificant between different batches. But,.
the differences between group A and B, and group A and C were highly significant.

That the average number of group B was larger than that of group A may be effected
by the rather larger content of the condensed water in slants. Contrary to this, the smaller
mean number of group C than group A may be due to some special conditions in the process of’

media preparation.

* From Department of Tuberculosis, National Institute of Health, Kamiosaki-Chojamaru, Shinagawa-ku,
Tokyo, Japan.
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The latter sputum (b) gave the results that growth of tubercle bacilli was greatly affect-

ed by the type of stopper on the slants; namely, retarded growth or no growth was observed

on the slants with air passable rubber stopper.

From these observation it was shown that 3¢, Ogawa’s media prepared in different

laboratory in Japan are rather uniform and not so much different in the efficiency of isolating

tubercle bacilli from specimens.
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Table 1. Colony Number of Tubercle Bacilli
Isolated from Sputum (a) on 3%
Ogawa’s Medium Prepared in
Different Laboratories

No. | @ 3 @ V2@ No. | = 23 23 v a®
C1 22 25 26 4.93 C2 16 20 36 4.82
1 32 49 62 6.84 25 21 32 35 5.39
2 35 40 45 6.31 26 30 36 37 5.8
3 31 46 65 6.80 27 37 39 40 6.22
4 33 33 39 5.91 28 21 29 39 5.40
5 36 37 45 6.26 29 28 28 39 5.61
6 27 33 40 5.75 30 19 25 38 5.17
7 35 36 38 6.03 31 31 40 47 6.25
8 35 43 58 6.70 32 38 40 41 6.29
9 27 40 42 6.00 33 29 32 34 5.63
10 27 42 44 6.10 34 22 30 38 5.44
11 21 40 46 5.89 35 18 25 34 5.02
12 31 40 43 6.15 36 20 21 37 5.04
13 33 36 40 6.02 37 13 14 23 4.05
14 12 17 17 3.90 38 28 31 35 5.59
15 22 29 33 5.27 39 30 32 35 5.69
16 32 37 40 6.02 40 23 3 — 5.36
17 37 40 41 6.26 41*% 1 26 30 33 5.44
18 30 40 43 6.12 42% 17 27 38 5.16
19 27 29 31 5.38 43% 19 21 38 5.03
20 26 28 30 5.29 44* | 19 32 35 5.31
21 36 38 40 6.16 45% 19 27 28 4.9
22 33 36 37 5.94 46 19 21 24 4.61
23 29 31 31 5.51 47* 17 28 30 4.9
24 31 36 49 6.19 C3 18 21 24 4.57

Note: (1 v &=z +V 5+ ) « 1/3
(2) *Special plug used.

Fig. 1. Grouping of 50 Samples According
to the Colony Number Isolated
from Sputum (a)
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Table 2. Analysis of Variance for
the Data of Table 1

Factor } ss ‘ df‘ Ms l FS

(1) On 50 samples from C1 to C3.

Between media 61. 4915 49 | 1.2549 | 3.207**
Error 38.7427 99 | 0.3913
Total 100. 2342 148

(2) On 3 samples group B; No. 1, 3 and 8.

Between media 0. 0326 2| 0.0163
Error 7.0540 6| 1.1756
Total 7. 0866 8
(8) On 8 samples of group C; C1, 14, C2, 37, 45,
46, 47 and C3.
Between media 3. 6200 71 0.5171 | 1.533
Error 5.3974 16 | 0.3373
Total 9.0174 23

(4) On 39 samples of group A, excluded the samples
in group B and C.

Between media 19. 2306 38| 0.5060 | 1.482
Error 26.2912 77 | 0.3414
Total 45.5218 115

(5) Between group A and group B.

Between media 9.1775 1| 9.1775 | 21.45%*
Error 52.6074 | 123 | 0.4277
Total 61.8849 | 124

(6) Between group A and group C.

Between media 25.5518 1| 25.5518 | 44. 34**
Error 54.5398 | 138 | 0.5762
Total 80.0916 | 139
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Table 3. Isolation of Tubercle Bacilli from
Sputum (b) on 3% Ogawa’s Medium
Prepared in Different Laboratories

ng}de Laboratory number, same as Total
growth in table 1 cases
+ 6 15 20 24 25 29 33 34 36 9
+ 2 3 7 13 16 21 27 44% 45*% 46 10
N 1 4 5 8 917 18 19 22 23| 4,
30 31 32 37 38 39 C1
(€] 10 11 12 14 28 40 C3 7
* * * * *
1~20 | 26 41 42 47 (MD) (M2) 4(2)
* *
0 35 43 (M3) 21

Note: Growth reading is after 8 weeks incubation at
37°C.
* Special plug used.
(M): marketing media.

Table 4. Quantitative Culture of BCG on
19, Ogawa’s Medium by Twenty
Four Technicians

Viable units in 10™®mg | Viable units in 10"mg
No. — p—
L1 L2 2 V' Xy L2 3 Ve
1 52 52 56 7.30 5 7 12 2,77
2 24 26 30 5.15 1 2 4 1.47
3 22 22 24 475 1 2 3 1.38
4 13 14 15 3.74 2 3 4 1.71
5 + + + 3 6 6 2.20
6 20 22 23 4.65 2 6 6 2.09
7 21 23 26 4.82 1 2 4 1.47
8 27 27 30 5.28 3 4 7 212
9 25 29 34 5.40 2 3 4 1.71
10 21 23 25 4.79 1 3 4 1.57
11 11 15 20 3.88 1 2 3 1.38
12 16 25 27 4.73 1 1 2 1.13
13 36 40 41 6.24 4 6 10 2.53
14 13 19 19 4.10 2 3 4 1.71
15 13 23 33 4.71 2 2 3 1.51
16 11 16 18 3.8 1 1 4 1.33
17 14 21 31 4.62 0 2 5 1l.21
18 15 19 20 4.23 1 2 3 1.38
19 + + + 1 1 3 1.24
20 9 12 22 3.71 3 3 4 1.82
21 17 21 28 4.66 1 1 2 1.13
22 12 14 14 3.64 0 1 2 0.80
23 21 25 35 5.04 5 5 5 2.23
24 17 18 23 4.38 1 2 5 1.54
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Fig. 2. Grouping of 22 Samples According to
the Colony Number in 10-°mg of BCG
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Table 5. Analysis of Variance for
the Data of Table 4

| ss | at | wms
(1) On 22 samples from No. 1 to No. 24.

Factor

Between technicians | 46.1873 | 21 2.1994%**

Error 10.5504 | 44 0. 2397
Total 56.7377 | 65

(2) On 20 samples excluded No. 1 and No. 13.

Between technicians | 16.6135 | 19 0. 8744%*

Error 10. 4122 | 40 0.2604
Total 27.0257 | 59

(3) On 15 samples of Group A.

Between technicians | 5.4822 | 14 0. 3915

Error 7.6573 | 30 0. 2552
Total 13.1395 | 44

(4) On 5 samples of group B; that is No. 4, 11, 16,
20 and 22.

Between technicians | 0.1151 4 0. 0287

Error 2.7549 | 10 0.2754
Total 2.8700 | 14

(6) Between group A and group B.

Between technicians | 20. 9995 1 20. 9995%*

Error 6.0095 | 58 0.1036
Total 27.0090 | 59
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