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STUDIES ON THE ASSAY METHOD OF MICROBIOLOGICALLY
ACTIVE CONCENTRATIONS IN THE SENSITIVITY TEST
MEDIA FOR ANTITUBERCULOUS AGENTS

Yutaka KANAZAWA and Toshio KURAMATA*

(Received for publication December 16, 1964)

The thin agar diffusion method, using rapidly growing saprophytic mycobacteria or mala-

chite-green low-sensitive bacteria as test organisms, was applied to the assay of microbiologically

active concentrations in the sensitivity test media for antituberculous agents.

1) In the experiment, tested agents, basal media, applied test organisms and the resulted

assayable ranges were as follows :

INH, Ogawa’s 3% KH,PO, egg medium, Mycob. H-7, >>0.08 ug/ml.

Ethambutol, Ogawa’s 3% KH,PO, egg medium, Mycob. H-7, >1 ug/ml.

Ethionamide, Ogawa’s 3% KH,PO, egg medium, Mycob. 238, >20 ug/ml.

Kirchner’s agar medium, Mycob. 238, >5 ug/mi.

Sulfisoxazole, Ogawa’s 3% KH,PO, egg medium, Mycob. H-7 or E.coli K-12, >10 ug/ml.
Cycloserin, Kirchner’'s agar medium, Mycob. H-7 or E.coli K-B, >20 ug/ml.

Viomycin, Kirchner’s agar medium, Mycob. H-7, >10 ug/ml.

Kanamycin, Kirchner’s agar medium, Mycob. H-7, E.coli K-B or Kleb. PCI 602, >5 ug/ml.
Streptomycin, Ogawa’s 3% KH,PO, egg medium, Mycob. H-7 or Kleb. PCI 602, >5 ug/mi.
Capreomycin, Kirchner’s agar medium, Mycob. H-7, >10 ug/ml.

2) Stabilities of the antituberculous agents in the sensitivity test media during storage

were determined by these methods.

Streptomycin and sulfisoxazole were highly stable, without any remarkable deteriorations

even after 6 months’ storage at 37°C.

Kanamycin, ethambutol, viomycin and capreomycin kept

their active concentrations at 4°C but were remarkably deteriorated at 37°C during 6 months’

storage.

INH (5, 1ug/ml) was stable at 4°C but unstable at 37°C during 3 months.

Ethiona-

mide, cycloserin and INH (0.1 ug/ml) decreased in their active concentrations at 4°C during

3 months.

* From Niigata Rail&éy Hospital, 104-3, Ryusakuba, Niigata, Japan.
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219, Staphylococcus FDA 209 P #k 7¢ & 0 BB IC iR
WHRERILFAZET 0T, HHEECERIh T
DEEEILT UL EA ShE & & AV L e,
B SSTRERFTUO HEE MM B E (rapid
grower) EHREH & 35 METHIL # g INHY, E-
thambutol®, Ethionamide? 7 & H ikl MG rp L
E ER 7e 1 O INHH A b oD J) il E 1255 12 o\ T
HE Lo TDIW D BERERIT Y Malachite-green,
Penicillin IC RZEAMEN DT,  FERZTTE B 0 J) i
TERICRSL O REMED B 5 L& 2 bb e LY HI24E
PAS %< INH, Streptomycin, Kanamycin, Ethio-
namide, Sulfa 3%, Ethambutol, Cycloserin, Viomy-
cin, Capreomycin g & o FUREHLHIM M0 T ffi %,
CNDLOWEEL A2 BUNOMMTHEL > B &
BHED, Fio 2, 3 OIFHFNT D\ TL Malachite-green
OTERZ T HCHIEAE DA D BRI DWW T BUER &
LTOEREEZHRE L, & bIREBICEFAT L 250
fOER) % EELOFTECHE Licd CHE 35,

£ B H M

FElERE : 3% ey V S AE/NIE #, F ok
Albumin jp Kirchner 2R 5 (3:H5F) pH 6.0 2 JH\»
2o

ik 55d - Table 1 o X 5 104 3851 & 2 SR L ic ks
Watfh e Lico 7ol LERBEREROESH (RN
BEZR LK,
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1) M H-7 £ FA2 4 04 5 & 4 8 L INH,
Ethambutol &z rapid grower M. H-7 #k#%,
Ethionamide % < 3 TOHEFNTH LTH 2,0

2) M. 238 ¥ : FIRERA & b DD b T 3k L
THER YT BR W C &% B rapid grower M. 238 #h:% E-
thionamide JIEIC A\ Tco

3) HURRRLI OB : PUAERIOBER 2 LTHG S
T\ % B.subtilis PCI 219, E.coli NIHJ, E. coli K-

109

12, E.coli K-B, Klebsiella PCI 602 ic-o\ T b HEE
L LToH AR Lic,

W R B

1) M. H-7 #izix Albumin j Kirchiner 22X 5z i
(BF), F7oi: Tryptosoy FERFEHL (SRDE) W HERBS
Ik @ 72 iz Malachitegreen % 0.0005%, Penicillin
% 2u/ml FEENZ CTHEA L,

2) M. 238 #fici: Mueller-Hinton 28y (B4 4
A7 BE#—RIK) AW,

3) FoftoEkk, /et E.coli, Klebsiella, B.
subtilis 1Z1% Mueller-Hinton Z53: (B4 1+ & 2 %
) %7, 73 Kanamycin, Streptomycin, Vio-
mycin BECITEEHO pH 11 7.8 1z, Cycloserin 21t
pH 6.5 IR ERBH L,

x B F &

B B R

1) M. H-7 #:, M. 238 ki, Tryptosoy FEXKELH
F okt 1% AN 48 RIS RIS 2 BaH A4
FK 2 ml W RIS GREEEECHBREL,
By P TRVEVZTERE LT LTO LS HE
BL, HAEMROWTEEFOCLBEEGBYEREKRE L
7o

2) E.coli, Klebsiella 13EE 1HA4HE % 2ml 04
FRIC I FITIFE LERR & Ui

3) B.subtilis PCI 219 3%y 10%/ml! 3 Ffar&H3
DEW A, LU THER L,

BB SR DFREL -

1) M. H-7 #i3iEfR 50°C R fialse R
Wi, AREEEKE 0.2% Winz RAEE L, Ko
LIS » — VIZ Sml SEHECHIEL, KTk
WCE D,

2) M. 238 Bk, HREE Y+~ VITdh B2 U bml
FagrE Lickiih e, BRI 20 A L <t
D1 (0.03ml FBEE) T L, 20 2 BED/NI7F 2

E (EfE3~5mm) 2@ h 5 LT

Table 1. Sensitivity Test Media Used in the Experiment ]

Antituberculous Basa:,medium Coﬁae_r:fralt)ibn added I R Lo
agent rg/ml 3) E.coli, Klebsiella, B.subtilis

Streptomycin | 082S 8% KILPO, 100, 50, 20, 10 (BRI A 0. 2% W TR LB e
INH y 5,2 1,0.5 0.2 0.1, 0,03 MAEML, dml FHFEM > »—1
Ethambutol " 40, 10, 5, o LRI Bl 7,
Sulfisoxazole " 100, 50, 20, 10, 5 PRy v 7 A DR
Ethionamide 1 100, 50, 20, 10, 5 1) Table 2 &R X 5 ks &

" Kirchner’s agar medium | 20, 10, 5 T 8L U7 R RS D I %,
Kanamycin 4 100, 50, 20, 10, 5 FNIE—F - ETCHES e v 2%
Viomycin " 100, 50, 20, 10 8 NTHERF v L Uiz,
Cycloserin ” 100, 50, 20, 10 2) e UM B o % 4,
Capreomycin " 100, 10 90°C, 60 ZFINEVERERIE ® 71 i,
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Table 2. Assay Method for Microbiologically
Active Potency in Solid Sensitivity
Test Medium

Mk o ®40% H3F
Table 3. Assay Method for Microbiologically
Active Potency in Solid Egg Sensitivity
Test Medium after Heating

Standard samples :
Newly prepared solid
media containing standard
drug concentrations.

! !

‘Punch out cylinder blocké (8~10 mm in diamete?b
3~5mm in altitude) from solid medium.

!

Assay microbiologically active drug potency of test
samples by the thin agar diffusion method.

Test samples :
Solid sensitivity test
media

INH EllEe & 20l e & a3 7o & ARkt
(Table 8) #AT7c D> THEHY v 7 A a(FH Lo

e GE # 1

1) SR bOCEEEy v LTOMRES
vy 7 HRER L HEET D X ) KBV

2) HEEOBEL T ey v 7 EIT, HlRiR b
VW FEHEY v 7 LB Te T Lo

3 o

1) M. H-7 #k, M 238 AP 72 722 5ic 7 O
Bz Aq, 87°C 1T 48 FHIRERER T 5.

2) E.coli, Klebsiella, B. subtilis {% 4 K [4] 12 &
15°C LTI fkBER, 37°C 1 12~16 IR Lico

TIRIRE R

HIBL U 7o BELIE IR T8 2 7 A Rkl LE O FiafE 2
ke, WRPOTEM e, FEFRELIBEET, Hik
MERZERERTE ) EEHREECTOL, FRE
DI B AT T % R 2 koD TR BRI EE & L
7o

Fig. 1.

“Test organisms used:B.subtilis PCI 219 @w——=e Samples containing malachitegreen:

Klebsiella PCI 602 Xww=maux

Antimicrobial Activity of Malachitegreen against Various
Test Organisms : Relation between Diameter of
Inhibition Zone and Concentration of Malachitegreen

by the Thin Agar Diffusion Method

Aqueous solution

Standard sample :
Egg medium without
antituberculous agent

(e.g. 6.0ml)
! !

Break up and homogenize

| !

| Add newly prepared solution
‘ of drug to make to contain
! standard concentrations

Add 1/3 volume (e.g. 2.0ml) of distilled
water and mix.
} }
Keep for approximately 6 hours at room temperature
and shake to mix at times.

| !
Centrifuge at 3,000 r.p. m. for 10 minutes, then
pipette up the supernatant as sample.

!
Assay microbiologically active drug concentration
by the thin agar cylinder-plate method.

Test sample :
Egg medium to be tested
(e.g. 6.0ml) °

£ B KR W

Malachite-green OILEAE N DREH KT 2HEF

PR ik J3:

Malachite-green 0% i i & DK % ¥, Malachite-
green % 0. 04% 124753 % 3%/NIH%s X 00. 00029
w445 Kirchner SEREMOSREHICN T 5 RS
BLIE IR R Lico b biiRiE s v 7T AR, i
RS R v 2 RIRE TR B s\ WT, BREHRE L
PELIEFT &3 1 L7ce Fig. 1 RT X

5 1z Malachite-green 7K ¥ ¥ 1%,

0.0000048% D{EKJE[E % T B. subtilis
PCI 219 wxf UCPHIEA%RL, Fic
Kirchner, /N5 d B RIC, &6
Malachite-green I X % FHFHIE 7%
T LTce Lichvy o TR Il RE R
L LTIt B.subtilis PCI 219 173
ThbHT N & B ThD I B
coli, Klebsiella [X 0.005 % Ll Eo
Malachite-green/K i & X » fHIEM
R & B Foas Kirchner SEKES
H, 3% NIEFHIC BTR OFERET
SR INICEWRITEIEFARA bR
W Otre LIchi DT b OBEKRITE:

PRI IE T OME R & LTl

E. coli K-12 O = ==0 va’s 3 %KH,PO, egg medium
mm E. coli K-B L e Kirchner’s agar medium
40~
.
N
5 30
E . -
2 s I
= 20F NE =
2 LE- T, I B
H v g Seal I
= F e gy, “ew |3
a H ONlleoys ™%, =
= e T RIS v 5
=] N N i, s =}
104~ %&_'_ NGRS ]
2 . .
1 : \v\ = \& 0:'00\ 2 1 I
0.04 0.02 0.005 0.00125 0.00031 0.000078 0.000019  0.0000048

Concentration of malachitegreen %

b HEEERTREThLS L E L b,
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H b IERIIREE L BE I FIDBY R ¢

bR OB BRI RAIBHRA B A EIR LT, A%
FNT O THHINEE L FH 1E M iE ROBZRE R,
Fig. 2 WR3X 51, W oIk © b 51 Py 254
B LBHIEMEROMICIZE 2 A & OWEEDIECIZISTELEY
BRBALL, L7t 2 CTRRD D v 7 CREI R T
B HIREOE & R TR T, #isstrh o 38 %) e
DORENTRELEZ bhvic, HELRR Ih3I51C
Viomyein (% 10 pg/ml LUFCUIBAIE F23 2 L < #idvd
BIEBMFED bivice M. H-7 HRITAEER L F3KHT
t% Ethionamide %[k {HifEHID TR T b B FBED
R AR LAc2d, Cycloserin ¢i3=0=0 % B AUE ¢ 10
aglml LT OB RIS REE T oo F 72PAS
DN T ERE DB % &1 762 # oo M M E oo
WTHRE LAY, 10 pg/ml BIF o PAS Rt LR
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IERZAT5EEE RIS 2 L1 CEehDl,

AR D I OEHE) :

DU TRYRIC A FEIRF O M 5 iz o\, 37°C »
PR &, W 4°C BT X 5 G 0 Z5E)
T, M. H-7 ¥ X ot M. 238 #a s & 35 ko
JIETME Lz, Fig. 3IRT X 51, —fific 37°C ©
EACKTILIMBDIETAE UL, FiomBEsshl b
EREERH D3 5 NEBEDENMERAN A vz, 2E
PRIFERIC L ) ThZh—ED %R L, 37°C, 4°C
LB 6 I H UL LR B Ol Streptomycin,
Sulfisoxazole, 4°C “Ci36 h ARE Th 528 37°C 1363
AT DWW EF 35 & © Viemycin, Kanamycin,
Ethambutol, 4°C 3 % ALEThH B2 37°C THED
WETT 54 01X INH (5, 1ug/ml), 4°C ¢ 3 3 AL
P III D 58 © & B hie 3 INH (0.1 pg/ml),

Fig. 2. Relation between Drug Concentration in Mndium and
Diameter of Inhibition Zone (Average of 5 plates)
Streptomycin INH. ‘Ethambutol
Medium tested: Ogawa's 3 %KH,PO, egg med. Medium tested: Ogawa’s 3 %KH,PO, egg med.- Medium tested: Ogawa's 3 %KH,PO, egg medy »
mm mm mm g
s
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% ! ! I | L1 I I 1 ! ! ] L L
5 10 20 50 100 0.080.1 0.2 1 2 5 2 5 10 40
Sulfisoxazole Ethionamide. Kanamycin,
Medium tested: Ogawa's 3 %KH,PO, egg med. Medium tested: Ogawa’s 3 %KH,PO, egg med. “Medium tested: Kirchner’s agar med. !
mm mm Kirchner’s agar mm ’
401 401~
A
L L \\\,\’\
@
3 301 30—
=
g L L
3 20} 201 @ POLUL LT X"
8 B =" T colb ®B
5 10 10+ 105
£ I i ! ! L 1 ! ! ! I ! ! ! ! ! I
é’ 5 10 20 50 160 2 5 10 20 50 100 5 10 20 50 ‘100
Viomycin Cycloserin -Capreomycin
Medium tested: Kirchner’s agar med. Medium tested: Kirchner’s agar med. Medium tested: Kirchner’s agar med.
mm mm mm
40
30
201
100 el
1 1 1 1 1
10 20 100 10 100

Concentration in medium #g/ml
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Fig. 3. Stability of Microbiologically Active Potency in Sensitivity
Test Medium during Storage

O 3t 4°C @m=m=-@ at 37°C

Streptomycin INH Ethambutol
Medium tested: Ogawa's 3 %KH:;PO, egg med. Medium tested: Ogawa’s 3 %KH,PO, egg med. Medium tested: Ogawa’s 3 %KH, PO, egg med.
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Hl\len_iium tested: Kirchner's agar med. Medium tested: Kirchner's agar med. Medium tested: Kirchner's agar med.
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Ethionamide, CycloserinT#, 27z,
Z ES

{LEEFHERI O WEIEIIEE & U Qe ik v 1k
ZERTTEIT R TN B2, TR ORERE . LT
i, HEDRRET S BANC 7L 5 HR O B
FEENE T 5 MEWFENRE RS T H Il 5
XLEZ bRD, FAE LI D BMCE 5 ERCHASK
FID MAEERIERE & FEERE, bbb os
HELU7- INH HRZME rapid grower M. H-7 ¥k, F7c
1T M. 238 BRARUER & L TR B ESEIRIG S T
IFZDOHNZET D LN TE I, REC I RUE 48 BF
HLUWCHERRRCTH b, PREROF VA AEHAG, 11
DN CTHE = DRBHNIESTZ 2 LN TE, bicEm
PR ETTR 5 O THENRILIEFAAERT A Lk e,
PAEWE OSH TIA v bR Tn % SERSEHUE S &
FRERRETEZE LT 5 2 03NS biti, L LEL
Ld OBBR UCHI I, MERED O MEETTERMER
iy PAS CREZWEZ AT HEKRIh27DT
PAS @ oWTIZHAED £ & ARBIHEA S his bt
Thbe FiciEHdd Malachite-green i & b §% 2%
ZFL L, LrbAEEEACREZE LT 5]
A FWIE, 24U RNCIENTET L,  bICiF
HEEEL BRI, ZD~HCDWTHE L, Streptomycin,
Kanamycin, Cycloserin, Sulfisoxazole “Ci% % D H#
HETHIENTER, FLZDIVHEE L HE L
Sulfa FIFGHEREEHIELS 25PEEE H © Il HEC S 7
DEXFFIHATER 2 LLHID B, ERDIEET,
PAS %k RIS AER M © J7 02585 Bt
LR, —iic 37°C Tk 4°C X b B0 REMEN
KL, FREENEERE X ) HERIEOEN Lz 223
FBIFPEEC A B, Tinb bt 02 E M3 3E
Flc X v Hieh, BRAEFETH 6 I ARERS DIX St-
reptomycin, Sulfisoxazole, ¥4FF 8 7 A LA T & FIilidR
g0l b/ b o INH (0.1 pg/ml), Cycloserin, E-
thionamide (Kirchner %K) ChOto L7z 2 THAHE
FWMORFECOWTE bERETENT, LFHFF L
ChABEORERAEH Ulciz 5 NRERTEH S L&
z bhvice SEOFA L b OFEERIEIT OB BEEE X ovF
DIFNREII R I, I ECHE SRR
DITFE X7, FAL b DRBIK T BITIRE OBETN
FFEE NI P LWIREHNC X B8R, BB X
DR S U, ERoFkE AW CHERTE & B
N, ILICABRBHTATETHS,
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1) im0 DMREE & LT, JiEpEss
FEHEI X B M E R 1L, BREE S Malachite-green 12 &
ZUERTBENLBOT, ZOEFHHLICI W &
AR BT,

2) MRS O DERER & LT, IR
W rapid grower (M. H-7, M. 238) 7z B ' ic Mala-
chitegreen \Z{K/&Z ¥ D E.coli, Klebsiella ® \$h
DEBERE & L ClEFRIKHIE T, PAS 2RI Kb
IR REH D B M TR Ch b, £ OBIE ATREEIL
INH : >0.08 ug/ml, Ethambutol : >1 ug/ml, Ethio-
>10 ug/ml, Cy-
closerin : >20 ug/ml, Viemycin : >10 ug/ml, Kana-

namide : >5 ug/ml, Sulfisoxazole :

mycin : >5 ug/ml, Streptomycin : >5 ug/ml, Capreo-
mycin : >10 pug/ml ThDOt o

3) RERMORE. ® RABETHEL, 61 37C
THEET DR bR ERD D, Sulfisoxazole,
Streptomycin, 4°C &£ T4 3 % A LS Il OIREE3
50 b AR EN S D Cycloserin, Ethionamide, INH
(0.1 ug/ml) 23% v, INH (1, 5ug/ml), Kanamycin,
Viomycin, Ethambutol, Capreomycin %% o iz %
b, EHOBEIC X DV KEDEHB Z LHFRD BRI,

X ik
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