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STUDIES ON THE ASSAY METHOD OF MICROBIOLOGICALLY
ACTIVE CONCENTRATIONS IN THE SENSITIVITY TEST
MEDIA FOR ANTITUBERCULOUS AGENTS (IInd Report)*

Yutaka KANAZAWA and Toshio KURAMATA

(Received for publication September 9, 1970)

In the previous report, we described an agar plate diffusion method using rapidly growing
Mycobacteria as test organisms, to evaluate microbiologically active concentrations in the
sensitivity test media for antituberculous agents. The present study demonstrates an applicability
of the method to recently introduced antituberculous agents such as rifampicin and prothiona-
mide.

In the experiment, the lower limit of concentrations assayable for rifampicin by the method
with Mycob. parafortuitum H-7 as test organism was 1ug/ml on Ogawa's 19 egg medium
and 0.1 x#g/ml on Kirchner's semisolid medium, whereas the same for prothionamide with
Mycob. fortuitum 238 as test organism was 12.5 ug/ml on Ogawa’s medium and 2.5 ug/ml on
Kirchner's semisolid medium.

The two sensitivity test media were examined by this method for possible changes in the
potency following heat coagulation and preservation. Heat coagulation (90°C for €0 minutes)
caused only a slight loss of potency, while there was evidence of apparent diminution of active
potency following preservation for two or three months even at 4°C. When the media were
stored at room temperature and at 37°C, the tendency for loss of potency was more marked.

These findings indicate the importance of taking sufficient account in reading the results
of the test with these media especially when they are used after prolonged preservation or
when the results are read after long term incubation.

Mycob. parafortuitum H-7 and Mycob. fortuitum 238 (inoculum size: 0.1, 0.01 and 0.001
mg) were assayed for their drug sensitivity by the reference technique on a series of sensitivity
test media containing various antituberculous agents stipulated by “The Official Guide for
Examination of Tubercle Bacilli”, by reading the bacterial growth at 24, 48 and 72 hours of
incubation. The sensitivity was readable at 24 hours following initation of incubation in the
case of Kirchner’s semisolid medium with 0.1mg of the organisms, and at 48 hours of in-
cubation in the case of Ogawa's medium with the same inoculum size.

The results thereby obtained were as follows (reference strain, antituberculous agent,
minimum inhibitory concentration on Ogawa’s medium (minimum inhibitory concentration on
Kirchner’s semisolid medium) : Mycob. parafortuitum H-7 ; isoniazid 0.1 ug/ml (0.1 pg/ml),
streptomycin 20 (10), kanamycin 100 (10), cycloserin 10 (10), viomycin 12.5 (10), capreomycin

* From the Department of Internal Medicine and Department of Pharmacy, Niigata Railway
Hospital, 1-3-1, Yachiyo, Niigata City 950 Japan.
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10 (5), ethambutol 1 (1) and Mycob. fortuitum 238 ; prothionamide 25 (10).
The results indicate that the potency of sensitivity test media can be checked to some

extent within one or two days by determining sensitivity (minimum inhibitory concentrations)

of these reference organisms inoculated on the test media under the same condition as described

above and by assessing the difference from the afore-mentioned values.

KRR o DMNEE & LT, TobHtodii
B9D LRAEYFENT RN RS L B2 Db, Hilkiitbk
DN §, Streptomycin (SM), Kanamycin (KM),
Viomycin (VM), Capreomycin (CPM), Cycloserin
(CS) 72 2\ MM BT PTMAFIZENY 1” X 5 bioassay T
TEAREL B2 btc, UL LEBMIMERHE LD
HiITnx L THS malachite-green, ¥ foiXbhdb
hY OERLIcCE TH B2, K@ e LTo
Kirchner #%#s, 73 F0E S Albumin © — oD
TR, RHERBATINE STy % Penicillin
B. subtilis PCI219 # #- Staphylococcus aureus
FDA 209P gkic ¥ DR EECH - BHMEILIEA ¥ 2T
50T, HAEECEBRINTWIREEZLTLLHE
RAEIRAeWC AL, —FHbhbh? iz
CRERFROMBELMEYRES LT 5/ TRE
< INH, Ethambutol (EB), Ethionamide 7z ¥ o #if&
BRI OGP RENEECOWTHRE L, ZOIWVD
BEE T MR malachite-green, Penicillin iz M A%
{E\ T malachite-green kst o HfRIEIIEHE L
5 Ak EY D D, AkE VT PAS #E ¢ INH2®),
SM, KM, Ethionamide, Sulfa #J, EB, CS, VM, CPM

Table 2.

5 & DRI O Hifik 2 BREOHMTER
WicllBL 55 L, E6AEYBVTIhOEBO
BRI X DRERDELRNEE LT,

SENEE HIRHL S HBL LKA T H 5 Rifam-
picin (RFP), Prothionamide fi¢E¥&i H{fEIE & LT
EEMEHLS 20 THNL, 62 Zh b
DRI X D HMOEBXEL 720 ¥ - EMBHRZE
DORERH WAME L T E & T 5 fEARMESIED
HEOHHELF = v 7OV T b HEHFH LML 2D TH
ET 5,

Table 1. Sensitivity Test Media Used
Antitla:l;:;(t:ulous Basal medium (a;cé%g%nt;:/t:?

. . . Ogawa's 1% KH,PO, 20, 10, 5, 2,
Rifampicin egg medium ! 1, 0.5
Prothionamide " *50, 25, 12.5

|
!
Rif icin Kirchner's semisolid 20, 10, 5, 2,

ltampici medium 1, 0.5
Prothionamide " 20, 10, 5, 2.5

Assay Method for Microbiologically Active Potency

in Solid Egg Sensitivity Test Medium

Test sample : Egg medium to be tested

Standard sample : Egg medium without antituberculous agent

(e.g. 7.0ml) (e.g. 7.0ml)
! !
Break up and homogenize
!
l Add newly prepared solution of drug to make to contain
standard concentrations

Add 1/2 volume (e.g. 3.5ml) of pH7.0 phosphate buffer and mix.

|

Keep for approximately 24 hours at room temperature and shake to mix at times.

|

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

|

Assay microbiologically active drug concentration by the thin agar cylinder-plate method.
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1. Rifampicin, Prothionamide &b ® @R T
[E20WT

1. RBHH

WSS : Table 1 127R3 X 5 2 BHBEERMD 1%
/ISR XU Kirchner Y EBRIIEH (KEEKRE
O L D) HERGKkE LI,

BEHE : bhbho+ #6538 L1 INH, EB
= o RAERERNHMEYY M. parafortuitum H-7 g
% RFP ic® L, RRBERTRHME® M. fortuitum
238 % Prothionamide @&z Fh F A\ 1=,

BEfEH - Trypto soya X4 (B K) % RFP
12, BtEF « 2 7 AsE (Mueller-Hinton %3k (HK))
% Prothionamide iZ fi\:, \»3#1 4 malachite-green
¥ 0.0005% IZEMEAL =,

2. RBHE

Fig. 1.
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PILEF 2 HE L OHML, O FYfExRD, N
MK Eic, ZEMRIEY B OBT, RIEAERYREE
WTLDh, RN CTOL, BREORIEAER
ICHY T2 KRG 2 RDTHBIRIEL Lz,

3. R

FER n K U IE L BRIE I DGR © BB Bkt X b
SRR U EE LBRIEFOBAR X RDB &, W Tho
EHL Fig. 1 0 X5 HEOMICIL, THEBTE
BIGRORBINLT A LML, ¥1-FD XV DORIE
ETRRE L RFP 1% /bJIlTid 1, Kirchner it &
Ti% 0.1 ug/ml, Prothionamide (¥ 1% /I T/ 12.5,
Kirchner ¥ B)Tix 2.5 ug/ml THotco LIHMNDT
WED Ny 7HETREIN T 5 FPHRILEKE & Ak H
AT, BRERPOFBEENHEONELFIEL £ 2 bh

Relation between Drug Concentration in Medium and
Diameter of Inhibition Zone (Average of 5 plates)

BEEK A : Tween 80 0.059, T ek o o ) )
MEES A 3 vic 1 BAEEE, 24 ‘f‘ i Rifampicin o E Prothionamide
BrERRERYREEEEERL L D) . g sof
7. 2 4o} 5 4of

BEFHRFEY : 1) M. parafortui- = . S 3 ;/
tum H-7 fk 0 X\ i, %M 50°C ; 30: | 7
BECROIISMC BEERY 05 - of caf [/

% miTRUL, EOF>k#l £ [ ¢ 3
S10F 02 o5 E10F 2% 5 12525 50
BBy —V (BE 99x90mm & = T = s g e
E) i 5ml ¥FoBE%HEL, K Concentration in medium (ug/ml) Concentration in medium(ug/mj)
FrBLTEDE, 0------0 Kirchner’s semisolid agar o—— Ogawa’s 1%KH,PO, egg medium
. ig. 2. Stability of Microbiologically Active Poteacy in

2) M. fortuitum 238 ¥ix, # Fig. 2. Stabili f Microbiologically Active P

. Vicd omls 5ml F Sensitivity Test Medium during Storage

Yy —Vilp o

N ' . Rifampicin

"JQ’EL‘;:‘Fﬁﬁm_‘ti_gﬁgﬁk Ogawa’s 1% KH,PO, egg medium
10 fEEFRLTCED1 % (0.03 ml ? Prothionamide
£8) #BTFL. 20 S BEDNH 5 :5.: R Ogawa’'s 1% KH,PO, egg medium
AXE (HE 3~5mm) ¥ P HEA z £
LTREEEL: H z

gy 7r0R/HE 0D 1% ) E " E
JIggiz oW T ik X Febhvbh® g 0.5 ua/ml = T T <8ugml
BMTieo7c & FEk e Mtk (Table 0172 1 ) 2 3 0121 2 3

Ti in mont Time i th
2) %fiicy, BEES L O #HEY Y Rifampicin e men
IAEEEUT, . Kirchner's semisolid agar
A _ 2 ":\-';EL‘—\\ Prothionamide
2) Kirchner REEXIEHDO X Z 10f 'T_—*s-—\\;\k = 100F  Kirchner's semisolid agar
. ~ . S P 5
Vi, BRORFEMLTERLS % |5 ~—m—me N, e |
= = — S i
CRERE (FrocfFlLL) ity e S
EDEFPEF VI AE LI R e e N g 1of
— LN ~— ._ x 3 .
BEEF: FHEC 7y 7% 3 [0S Mo S s 3
= T e E] s oo, 3
T, Bl bUREEY v T A RR E AR T | -\-2- =
“ - = . <0.2ug/ml & . <Z2pg/ml_ .
L, ROTEREZBINBCAR, BUE — 1 s ) 4

J°C iz 48 BFRIBERIE L 15
e : MR LUABIEFESE

Time in month
Heating at 90°C for 60min. e——=At 4'C = At room temp. x-----x At 37°C

Time in month
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Table 3. Sensitivity of Reference Strains to Various Anti-tuberculous Agents
Ogawa's 1% KH,PO, egg medium
Nt‘ INH SM | KM | cPM | VM cs gs | 5 | Promae :
Concentratlon !7#74 T R Y T i o “ g C T [
w1 0.1 1 5 |20 200100 1ooo| 10 25 100 12.5 12510 20 40| 1255 10, S 12525 50§
| [ R S S = _ I
Reference I T T |
strain |
\ M. parafortuitum I1-7 M. fortuitum 238
Incubation Inoculum\; !
time (hr) |size (mg) \' ' | ——
B S S ) P ey pupuy pue pupupag pupnpupy iy prpapey e
24 0.01 e e I Sl el il Bl el e
0001 |———|—-—=|=-—-|-~- ——.———————————;—-
0.1 e el R - — |- ===+ + - =+
48 0.01 T T I I B B e I B I
0001 |———!——=|——=|-— e e B e e
0.1 +-=-|-=|=-=|- - ——+——+———*H'H*+—||'H'
72 0.01 —— === =-=1=-= B e I S I i »
0001 |—— —|——|——|—-~— e Bl I I e
Kirchner's semisolid agar
. | jona-
Agent| INH SM | KM ' CPM | vM | cs l EB s  Prothiona 3
Concentration | § §
added (pg/ml) | 0.1 1 5 |10 100] 10 100( 5 10 50‘ 10 100 | 10 20 40‘ 1255 10{3 |5 100205

Reference
strain

Incubation|Inoculum
time (hr) [size (mg)

M. parafortuitum H-7

M. fortuitum 238
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RO SHTEOES) : O\C E B RFP, Proth-
ionamide 474 1% /pI¥EH 3s X ¢ Kirchner 2 if &)
EREOEYENEUENEOLEE %2, 37°C BIFENA,
ZEE, B 4ACHREDEDFEDIZOWT ERDHETH
E LT, Fig. 2 RT X5 1% /NIIsEis hn 24 4 B
CEBNEET L2 o0FER L, LFLIEFLL b
Dfet, REFCIDNEE B X — i 37°C>ER>
4°C DR, ¥-BEBERE X VEREEOIRC, *
7= Kirchner X:5igh#s X » 1% /MO 5 i,
ZTRERNMETOE LW EA» A bhic, TibbE
EFHFTL RFP o/MilsE#, Kirchner 3 i Bz
& 3123 » A Hic, Prothionamide o /)| #%#, Kir-
chner HFEIEHIL L 1235 A B ERERDMOR

PR bhtc, BREFTIE RFP o /) Il &, Kir-
chner i Bj¥E#hi3 2 » B Bz, Prothionamide o /)If
¥4y, Kirchner ¥ Figiiguiz 1 » AR, FhEhfy
WO A A bitc, ¥t 37°C CTXF A, TEHE
L Fhd 1/2 » AR T T HffioETHAOH B Z
LALLM E NI,

4. #* =

REEmEEROZRHNEAEE L LT, ZOER
BRI THAHENIRRBIC T 5 R THEYFAIFEHIR
YEFLRBERELEZDIRD, bRbhY X 2T

SELT-BRERFR © 5 B & M. parafortuitum H-7
¥ 72l M. fortuitum 238 #kir & & A\ B MR HI DM
KHREJEELY, PAS # B K FEOHEKAIM s
HONMOEEIEEDD AW B XM, &
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HEEMORFIZ I A DEOEMZOVWTIX I M L
1oo SENIHVIRERF & L T © RFP, Prothionamide
EOWTHERELRAVORDZ L2 aoN, RERICAE:
IV IhLEAREESHORFIC LS NMEOE YLK
Lizo £DO&HE RFP, Prothionamide 0% & { 1%
MIEEH, Kirchner ¥{EHiEtio-TFh o A€ T
REEHVHENEL, BT4CRETL 2 AL THIE
RAERE L EL Ohic, ZRABFTIZ X LI HEIE
T+a07T, B LTHAIASHEITE, B
RECIVWLIDOEOEEN LA LBETHS5, XH
2 37°C T, NEDCETIEALACALRZDTR
BERIC X BHBC KO TIE, ELWESROBA
BINY DD LXSHCKLENDDL E 2 b h
o

0. RERWILHBE £ AV IRKEEBHEDOR

JY—=I220T

B OIS X iR St RIS Dl O ERAONE
22 AREOHMMARTRETH 5, L LERENENRT
—BREZEOHEL LTTRVHV, T CRERT
HOFBEYAVESHHEOR 2 Y — = v 7 EICOWT
EBV IO,

1. RBH#H

FERIETH - REEBRERHY 12 X 5 Table 3 iR
X5 it v,

BEREKk: AERFHAMEKE L THIERTHEAL
7= M. parafortuitum H-7 # %, Ethionamide, PAS
YR A& AIC & L, M. fortuitum 238 K%
Prothionamide iz i\ 72,

2. B FE

EREROAY - 48 FHUEER 1% Mg LoEE
POFROVEBE I VERZIEML, TOBREYHEEC
XY 1mg/ml icF/H L1,

EEE: FER F LV 10 £ 100 S5 RE%Y 0.1m!
¥ (Fibd 0.1mg, 0.0l mg, 0.001 mg D) #
Bl

B3 . 37°C iz 24, 48, 72 BEREEE U T, ERAIEE
mosE L kg L THRE X ARMCRE LI,

3. RBAK '

EEWOERBOREY — —~ wD4BECHEL
1o Kirchner 3B CIIE 2 v = — (X TELRHE
N T 5 RARE CRERFERMNBCHE LR == =
R OEAHIZEZEFRB A DRI, TORSY
BIELTEMINTRT L Table3 DX 5 THDtzo 0.1
mg EETOEFATRSEEIZHT 5 E R F &, Kir-
chner ¥ F BN TIT 24 BFR, MIEBBTIL 48 BeR)
KENERZIDOiz, TDOIVWOEDOEARZNE (&
NRERILRE) »EREERE XA, 1% Mt
Fing@ee, Kirchner ¥ FEEDURMBE (b v 2 ),
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ORIRTERD X 5 THDtc, M. parafortuitum H-7
¥kCix INH 0.1(0.1), SM 20 (10), KM 100(10), CS
10 (10), VM 12.5(10), CPM 10 (5), EB1 (1) ug/ml,
M. fortuitum 238 # Tix Prothionamide 25 (10) g/
ml CHoOr,

¥ic 72 BMIOER MNP, BEOLEADOAGLR
b DI, FIARTELMME %YKL M. parafortuitum H-7,
INHO.1 (/5JIl, Kirchner) 72 B$f), CS 10 (/j\JII, Kir-
chner) 72 M), EB 1 (/hJIl, Kirchner) 72 B§p,
M. fortuitum 238 10 ug/ml (/) JIl, Kirchner) 72 8%
Mz & CHol,

4 = ®”

KEOHBIEHAL {BVbhT\VW540, FRIcE
WCLTEDEENMRRIA T B0 E 5 Z LIXEH
FZLOTRBRKOBMLETHS 5, BEBYY ¥ foidi
HOFET 2 A REOHMA TERAC T O Hifi % H
THILRTEDY, —BREZL L TIERELEMC
TE¥D, L CREREFRHMEYEEKE L URHERS
HWHBEDOELWETOREYF v 73T5HEXRIL
1o THHOLEFRFFMEHCHREORDL I 5 24
~48 B BEEE BRSNS O EREYBEEL T
EROERBEE L RigO1fl, Thebb/IgTI
INH 1, SM 20, KM 100, CPM 10, VM 10, CS 20,
EB 2.5, Prothionamide 50 ug/m! L) FE iz, Kirchner
¥Fgpsscix INH 1, SM 10, KM 10, CPM 5, VM
10, CS 10, EB 2.5, Prothionamide 20 ug/ml [ kic
BREOALNICBEIDMEOETOR2H Y, K
YETHLELLRS,

M. parafortuitum H-7 # (% 10 4,
238 ¥kit 9ERBE, bhbhh1Es O58 LTLUE,
bRbhORFLTVAHICEL TIRZEDOEEIZ
LAEZLRILWA, ERRZHE L ERFRRIG
MARHIC LY EBRINDWEE HSDT, ERDR
BICAVWACR T DERRZFUYR L ELEF v 7 T2
DERHBHZ LTS ETTHeV,

M. fortuitum

#® B

1) RERESEOEDFRORERENERL LTh
hbhh S 2ERE LCRERFRONBEY AL 5%
KEMGEEEN RFP, Prothionamide iz 3 AL %
Z ExAmol,

AFERIC B 5 R ER, REH, WETETR
(EARtEE) ORRTRT RO L5 THD, RFP:
M. parafortuitum H-7, 1 (/hJII), 0.1 (Kirchner 3}
# %)), Prothionamide : M. fortuitum 238, 12.5 (/)
JID, 2.5 pg/ml (Kirchner 38,

2) &AW CHARAIRESROMBRE, REFC
LA DMEOEEBE B Lo 3 h b INBERE X 2 il
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DE MIBIETH O, BT 4°C T4 2~3 H A
TIRIFIC & 5 DO MIFH DS h 7, B, 37°C ©
BEDHEFNE—F 5 METHD. LIADTI DN #
DHERE ORI A, 72 b o BMIHERIC X B fH:(
DHIEIR I AURALE L # 2 bt

3)  AEERAEIENC X DR S R B MRS I
HehEubic M. parafortuitum H-7 ¥k # #-i%, M. fortui-
tum 238 Fk% 0.1mg, 0.0l mg, 0.00l mg i~ £ AL
TeBED 24, 48, 72 MM IsvT BT DIRME & W1 %%
L, BRAPWCHT MM % R odfe, 0.1 mg M TIX
Kirchner .JBsEb |- TW 24 KGR, /MBS |- Tk
48 IHTRIRD KB ETH D10 £ D XD I
B, EH, g ETo B R#ER (LiRE (Kir-
chner iR EEH ECOB/NFETIA L ME) DIRTRT
L&D L5 TChHot, M. parafortuitum H-7 : INHO. 1
(0.1), SM 20(10), KM 100(10), CS10(10), VM
12.5 (10), CPM 10 (5), EB 1 (1)ug/ml, M. fortuitum
238 : Prothionamide 25 (10) ug/ml CTH 21z, LichHiD

HE %45k K12H

THMREMIC 2 b OBUMEK L A8 & FAkE&HTES
U CREM:AH (ST I ¥ 7okt MH) % RHAED
HeDEYRIL, 1~2 BOEKA T ML NED
ETOAMEDOREF 2w 7 THIENTEDLE L
bl
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