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STUDIES ON THE ISOLATION CULTURE TECHNIQUE OF TUBERCLE
BACILLI APPLICABLE IN REMOTE AREAS (PART 2)*

Sukeyoshi KUDOH and Tei KUDOH

(Received for publication August 16, 1973)

~ 1II. Application of 2% modified medium to clinical examination

1. The method of alkali treatment swab culture without neutralization using 2%
modified medium was compared with WHO swab culture method using L-J medium
on sputum specimens. As shown in table 2 and fig.1, there were not so much
differences between both methods excluding a huge amount of contaminations
occurred only in WHO swab culture due to the old stock of citrate solution.

2. The comparison of inoculation procedures between swab and pipette was done
on 2% modified medium. The resuits were almost same, while the numbers of colony
were superior in the pipette than swab (table 3). This means 2% modified medium
has some latitude for buffering activity to alkali inoculum.

3. It was provided that 2% modified medium can be employed instead of 3% or
1% Ogawa medium with pretreatment by 4% or 2% sodium hydroxid in routine
examination (table 4 and 5).

4. The viable units of tubercle bacilli in the colonies grown on 2% modified
medium were remarkablly superior than 3% or 1% Ogawa medium in old culture
(table 6).

5. Applicability of 2% modified medium to the drug sensitivity test was examined
comparing with 1% Ogawa and L-J medium. Of ten antituberculous drugs examined,
SM, KM, VM, CPM and EB were shown some differences by these media according to
their PH (fig. 2).

IV. Preservabilities of sputa and inoculated media

Experiments were made to dissolve which is more reasonable to transport sputum
itself or inoculated medium.

1. Isolation culture from sputa stored at 37°C

The sputa which were mixed with or without 1% boric acid solution and stored at
37°C were periodically cultured by WHO swab and 2% modified culture method. The

* From the Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association, Matsu-
yama, Kiyose-shi, Tokyo 180-04 Japan.
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reduction of numbers of colony or positivity are observed within five days of storage
in any condition, though some control of contamination can be appeared by adding
of preservative.

2. Isolation culture in inoculated media kept at room temperature after inoculation

The acid egg media which were inoculated by sputum specimens with the alkali
treatment without neutralization were stored at room temperature, and moved period-
As seen in table 8, tubercle bacilli in sputum can keep
their living activities on the medium stored even at room temperature for fairly long

ically into 37°C incubator.

time such as twenty days.

3. Comparison of incubation immediate or one week after inoculation

The inoculated media were divided into two groups. One was incubated imme-
diately after inoculation and another was after storage for one week at room
temperature. The results from both groups were just same as shown in table 9.

4. Viable units in bacillary suspension stored at various temperature

The bacillary suspensions made from Hj,Rv strain and the media inoculated by
this suspensions were stored at various temperatures. Fig. 3 shows that the viable
units of tubercle bacilli can be enoughly maintained on the surface of medium even
twenty days after inoculation at the high temperature, while the decrease of colonies
is occurred more fastly at the higher temperature in bacillary suspensions.

Through those studies, it is concluded that the method of alkali treatment swab
culture without neutralization using 2% modified medium is the most simple,
economical and reliable technique for isolation of tubercle bacilli and the transporta-
tion of inoculated media will make possible the isolation culture in any rural and

11

=,

=
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Table 1. Composition of Egg Media
3% Ogawa(1%) 2 % Modified(1 %) | Loewenstein-J
Potassium phosphate
Monobasic( KH, PO, ) 3g(1g) 2g (1g) 0.4g
Sodium gultamate 1lg 0.5g 0.6g *
Magnesium citrate — 0.1g 0.1g
Magnesium sulfate —_ — 0.04g
Glycerol 6 ml 4ml 2ml
Distilled water 100m! 160m! 100m!
(100°C 30min)
Egg homoginate 200m! 200m! 170ml
2 % Malachite green 6ml 4ml 3.3ml
(90°C  60min in slant) ¥
Final pH 6.2(6.5) | 6.4(6.5~6.6) 6.6

3  Asparagine is used instead of sodium gultamate in L-J medium.
%3 Original procedure of coaggulation for L-J medium is 85°C 40min.
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Fig. 1. Growth Rate
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Table 6. Viable Units in Colonies'grown on Ogawa and 2%
Modified Media after Long Storage
Months from inoculation Ogawa medium 2 % Modified medium
Surains Incubator ﬁ:::;irature N:fml):{:ny Viable unit Noufmgslrosny Viable unit
1 2 2 2 0 1 7X10%
3% 2 1.5 2.5 H 0 H 8x10°
3 1.5 3 H 0 i 1X102
1 2 2 46 14102 45 20X10?
2 1.5 3 H 0 +H 3X10°
1% 3 1.5 2.5 H 0 HH 20X10°
4 2 2 + 3X10® + 16x10°
5 1.5 3 H 610* # 3X10*
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Fig. 2. Comparison among L-J, 1% Ogawa and
2% Modified Media on Drug Sensitivity Test
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Table 7.

B ELE FI1F

Storage of Sputa and Results of Culture

——Numbers of colony and contaminations——

Days of storage
Immed | 3 5 7 10 12 14 17 21
Method Specimen)

100 37 29 16 4 X X  —x —x
HEOH X 30X 28 —x —x — —
Sputum 46 20 3 4 - —X =X - -
_ 135 19% 30 —x —x — @— @—

aa
o + 98 X - - X —X —Xx =X
2 | Saline 26 X — = —=x —=x —= = =
g 400 X —x —x —x — X —x =X
—§ 3 — —xX —X =X —X =X =X =X
@ 101 82 18X 4% 0.5% 0.5% 0.5 — —x
2 HEOHHE 104 10 1.5% —x 0.5 —  —x
= | Sputum 46 10 5 4 — = = = -
Er 135 223 17 6 — 05 — — —
1% + #9505 - = = = =
Boric acid 26 1.5 —x —xX - — - — —X
400 260 —x =X —x — = = =
3 — —X =X =X =X e —_ —
107 137 130 37 11 13 6 0.5 —
HE O OHE #0881 —  — = —
Sputum 7 27 11 6 05 — — @ — =
2 — 70 175% 145 14 0 —  — — = =X
2 ) # H# - - = X x X X

= Saline
o 2 10 3 05 — — — = =
7‘; 282 2 - - = = - = =
@ 2 - —X =X — —X =X =X =
k: 107 167 42 14 1 - = =
5 300 114 - - = =
g | Sputum 7 9 3 - 05 - - = =
® = 70 260 137 21 4 — — — @ —
o 1% o # B - - - = =
Boric acid 21 8 3 05 — — — — -
282 250 — — = = - = =
e e

—X ! Partialy contaminated
X ¢ Completely contaminated
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X O MERBAEIRIZ E A BRI wE WL b DA
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CRFREME TSR OHPEERICADI D X 5
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Table 8. Storage of Inoculated Media and Results of Culture ——Numbers of colony—
Days after inoculation
Immed. 1 2 3 4 5 6 9 12
Conditions
Bangkok 0 d 52 92 62 100 40
n .
;g;t “mZil 5 37 30 39 30
-~ i t 0.
R pipett 0.ImE | 19 182 4 4 122
£ o ) oimodmed | 6 5 6 & 65
5 207”01 Y pmo 0';; AR
=3 -~ ipett 0.
E PIRER DI gy 18 10 17 111
1 0 1 3.5
g | Tokyo 2 % mod. med zs 5.5 8.5 3.5 2
2 mod.med. . 5. . .
B g8~14°C v
swab 172 152 116 99 84
299 240 185 210 186
Bangkok 36 44 25 27 20
t . Ogawa med.
% 4 ~8°C 148 190 200 150 120
2 9 6 5 7 3
& | Tokyo 2 % mod. med. 6
2| 5 g O B 47
-~ 1 .
PP 19 50 18 19 28 18
Table 9. Comparison between Cultures Immediately and One week in
Room-temperature after Inoculation
One week One week.
— + | Total(%) — | P.C.|C.C. | Total(%)
- 141 2 143 - 158 4 0 162
=3
K
S+ 3 | 32 |35(19.7) g|P-C| 5 9 0 | 14
o ]
E = (9.0)
E | Total | 144 | 34 | 178 B
(%) (19.1) glcc 1 0 1 2
A2 = 017977 B if. Total 13 1 178
0.0 no signi (%) 164 (713)

T, EEROWMNIEDLIBIETHS LB %,

2. BERERHA SRICHE Licg & OB EERAE

ik BEOEHRGHRY 7 VAEFR Rl e LB
T, —HRCKEDOHHICEEL TR E, BRI KR
CHREL, BT b LT 37°C 077 ViR
L, B2 IT\, SEMR X D, £EoRENES
I Lo = OEEL 1964, 1969, 1972 f£D 3 [ENTi>
oo T 10 FIF 2B Lo Lo i L3>
RigoThb,

BUAR @ R EHECEE Lz fo b o DRHEFERIET
3 8B,

CORERIE, —cABEEIRERPOKKER, B
WRETHE LTWinWIRBTY, 2 h Bifickhico

A2=0,1456032 no signif.
P.C. : Partialy contaminated.
C.C. : Completely contaminated.

TEM L ChEGEROTHEZ EEBR LTS, KL
KEWRAF LIS AL EE O REDNP0EN BHAND
3o LLZOEBRAFOHA T, WIhoHaebR
HHIERF O ETEFNY, BRBE DI 7 7 VERIIRDICE
BLIEEAEELRWEEZTI v,

3. BEEAEEE 1 EMEREE SR R
Jivk  MEEPRRE RO BB R b B IRIE MR
CHBRERA R, ERD 1 AKDRAY 7T 2% kR4
AANPERE LT 2D 5B 2KITEDBIE 37°C 7 5 ViR
~, flio 2 FERC 1BRERE Lctk 37°C ~NB LE
# Lo FEmirwIFhb BEEEHRCEE L, 0
& EpERIL 23~17°C Tthot,

PR O AB X O, BEEERETY, 1 8H
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ERBEHREETD, BER, FHRRE L4 ENRED
Y (I

4. RERET X 2 EEREEREOHR

FE  AEC R L ORI X 5 RiEYEAT 5
T, FEEEITRERC X 5 ERRE 21T o7

Y — 1 vE#E3HED HyRy B DERMC X H 107,
1072 mg/m! OWKEIEY, ThEFELMAE 1% £k
B 2% BRSO _KEN VE 1g L Lizd D)
DHEDCEERKTTRER 10 SR L 1072, 1078
mg/ml OEW & Lizo & OF/KIEHR D K ILEE 78 A%
DD 1% BEH 0.1ml P L (BEERR
ZhZh 1074, 107 mg/Eh), “hbD 5% 3AILHE
iz 37°C D, BERIFREHDOEBMEM & Lo
ik MEER L, FEreifiE T, 15 &3 5, 15°,
22°, 30°, 42°C DLMICHE Lico Ch bEBBARE
TRMRIARET 4, 8, 12, 16, 20 H HIZ 3 A&
% 37°C 1R LCHBLA Lico — D 0B %
BE 25 AT o0 NABRE T 5T L, £05ETon
5°, 15°, 22°, 30°, 37°C 1, 4, 8, 12, 16, 20 H
HethZh 1 KORBES b 2 ARy b T 0.1ml
FTORREF, 3EAD 1% IREMARAZEL, HE
DB DEERIT Ol BEHBEE KR LRI
22°C 2\ CDAFFRCERE Uico Bz © ik
RIBCIG LT 1~4 BECIT O ERIIFOEE D
BT NT £0.5°C PN B otco

BAR  ERBEUCIERCE L 52 L DT&E 721075
mg FFECOWT, £ 3RORHICHEE LICEE RO
R RS EARITN S 7 7 CHTEN3 D X i
%o

Fig.3. Survival Rate of Tubercle Bacilli in Bacillary
Suspension under Various Temperature

Numbers of colonies

1 L < y
Immed. 4 8\ 12\ 16 \_  20days
\ [N \,
Storaging period AN
—— Suspensions inoculated \\ \ AN A
on surface of media 5\ AN
—== Suspensions in water ‘\ \ \\\
I \ \ AN
—-— Suspensions in condens \ \ AN
water of medium \ M N
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F 7B X D B USRI LR To N E
i, FMCBEEIhCERO TR ERT X 5 it &
DT\ 5o
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bo L LEBICHMAET 5 &, BEROEE X 55
BoLErBEEIh b,

RO FEACOWTIE, bAETIE 2, 3 HEWSHE
WIRIC oW TR Lich DHEAD Y Sh 5, BT
FrRREE FEPEE0SWE, AR BER
HOE T 1AM EoMBMEET 25808 LA
B ThHDo IeE 2 EXYV -~V IV FORFETIE =RV
N F T BUARE WS DO 20% 3 ET, 43
H235% b okt HEIRTHBY Fh7Adey
7CIREES B, &E 158 B0, f Vv FRv 7T
XERNOBEEORETH 2 B TIXENR OISV &
[N 511)0

L 730 CREAHE DRSS B R D\ W T D#EHZ
FEEOL oRZ bR 51213,

BANL, 2, 3 HomEiEasiEbhE v kg v BENT
RN ETHEDD OERMIWVTRGEEFEHSAE kS
13 BTGNS X, FEEEBENW D E L, BREOE T E
LRI RN T 5 Z EI—F LT 3091919
LichioT, ThEE iRtk & R fo
b, BFIBHIRRMT 52 ERADBEE R 5, BEHIC D
Ty, FHESY RNERCIIEB=71 v v a4 (NagP0,)
T 24 B, WiBAKT 72 REREBRETH S LG LT
Who .

bhbh oL 37°C L 5 ELEAR BRI 5ERT
Ba, BEFAORER X MR LEEoA
HEIE AT & & A BRI O WL D b b, Loy LI
EIRTHER L0 b EEE W LEENROE TS % & B
h, ThEBEROEMEZ L O T LT ELh e B
bhse BHERAZLET Likwv X S CEPHRET 3
1%, Engbaeck!® HD5 X 51c 4°C (TR 28
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