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Factors influencing the minimal inhibitory concentration (M.I.C.) of rifampicin for
Myc. tuberculosis were examined.

Used strains were H37Rv and a strain isolated from the sputa of a previously
untreated pulmonary tuberculous patient. 1% Ogawa’s egg media and Kirchner’s semi-
liquid agar media with 10% albumin were used.

Following results were obtained.

1) Influence of pH; on alkaline side, the M.I.C. was low with 1% Ogawa’s egg media
and high with Kirchner’s semi-liquid agar media.

2) On both media, the more the dose of inoculated bacilli, the higher the M.I.C.

3) The longer the inoculation period, the higher the M.I.C., on both media.

4) When the media are preserved in high temperature, the M.L.C. of rifampicin
became higher in eary stage. The longer the preservation period, the higher the M.I.C.
And the influence of the preservation temperature was more remarkable in 1% Ogawa’s
egg media than in Kirchiner’s semi-liquid agar media.
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107% mg st % R EAS LB e 5 3~ % Rifampicin
(LIF RFP L) RIS E B s (BLF MIC
EWE) VX, 1% NIEEHE 4 BB T 10 meg/ml, 10%
Albumin pp Kirchner i E)i%H ¢l 0. 25~0.5 mcg/
ml THHI EDRRD BRI, Lnl, FEOHERH
O MIC 1%, MARRTIRE > THELZT B0, £

BT EWE, JRRHEDRTCWDEZATHD, FHH DI
1% /M¥5HL & Kirchner syl a ¢, Ko
pH, EFEEER, BRI DO % o 50
3 X CMRERIE OFERT 2%, RFP O#sHE @ %35
MIC g T THHRBEIT >, WEE R
HRIZDOTEORBEYHRE TS,

* From Niigata National Sanatorium, Akasakacho, Kashiwazaki City, Niigata Prefecture 945 Japan.
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®% I ##o pH & RFP @ MIC
1. HBRITE
1) R

ST 1% I & 10% © #l 4 i Albumin
(3408 #Inz 7o Kirchner L@ (UTFZh £
1% /M, KPRE) E0E) Vi

2) FEHLOFRELL

(a) RFP DF@EOFHRE

Methanol (BEi{La%, H#k%) 10 ml i RFP 100 mg
B YR LT, RFP DK HE-T0

(b) 1% /MIEsH

Hisk b o TR o BEER © pH 23, ZhZh 6.0, 6.4
6.8, 7.2 BV 7.6 wicd X 5 1 HySO, & NayCOy
B T FIR A 1BIE Lico kT RFP DK%
WETEEA XML CTHRL, RO RFP ORENE
HWER O, 2.5, 5 10 HL 0 20meg/ml FEhDH LS
CHRMUT L BRI, FRBRE I 5ml 257
LIRS Ui,

(¢) Kirchner Y-tk

KM OB 4BE HI0F

C oM HpSO, & Na,COs % v THET o pH %
FNnFEh 6.0, 6.4, 6.8, 7.2 K X U 7.6 IBIEHE
#%, Albumin % 10% OEI&E % 720 ¥\ T RFP
DERECIRERG K ML CHERL, FwHo RFP o
EENRFNF N0, 0.1, 0.25 0.5 ¥ LU 1meg/ml
GENDLHIRBEMLCISBERLLE, FRBREWT 6
ml PSR L, 37°CIRIINNT 1 BN T,
HEADOK W EXFER LD 2T, ERCfif L,

3) HEEKk

FEicE HeRv Bk RGBS ES O kL D o
HWEU Tz 1Bk EF 2 BbRE VT

4) EER

SERACIE 1% NI L C 3 38 [ 5% 48 Licalie
w, WX 5> C 108 mg o4 B M L
oo

5) ¥ &

Fedb i BRREARERS, 37°C IRINER D, 2 XD 638
FCBBEL, EHOFTIRNE SONCRELIRL
T, BB aHEs Lico

Table 1. Influence of pH of 1% Ogawa’s Egg Media on the Minimal Inhibitory Concentration
of Rifampicin for Myc. tuberculosis (Inoculum size : 1078 mg/slant)
pH of condense water Viable ¥ *
units
Strain Cultul:e 6.0 6.4 6.8 7.2 7.6
wee mcg/ml mcg/ml meg/ml mcg/ml mcg/ml N
02.55 1020/ 02.55 1020/02.55 10 20/02.55 10 20/ 0 2.5 5 10 20| ~°"¢
I W17 - — -4 - ——{#H20--—-H-—-—-—-—-—--=- 94
H37RV
v Hie4 4 — —fHHTT2 — — -3 1 — - —— — —|— — — — — 103
* It HH76 — — —|#H 34— — —|H64 —— ) H - ———|—— — — — 109
Kawakami
1 HH15015 — —| # 37 — — —|HH14083 — —-(#H 9 — — —|— — — — — 122
% Indirect resistance tests for antituberculous drugs with a strain isolated from pulmonary

tuberculous patient previously untreated with antituberculous drugs. (Kirchner’s Semi-

solid Agar Media, 3 weeks culture)

Drug mc% Drug chmz Drug mc%,z
1 H 20 — 5 -
SM | 10 - CS | 30 - CPM| 10 —
100 - 50 — 100 -
0.05 - 10 - VM 10 -
0.1 - TH | 20 - 100 —
NH
! 1 - 30 - None Cotn-l H
5 - 20 # £
1 - SF | 50 -
PAS 10 - 100 -
1 - 1 H
KM | 10 - EB 2.5 +
100 - 5 -
10 —
*% 1% Ogawa’s egg media, Inoculum size: 10 5mg.
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1) 1% /MIEsH

H1WRTIT &L, 3HEHECRF S MIC 1%, pH6.0
~6.8 TIX 2 EHE2S 5meg/ml, PHT7.2 T 2 8 # 23
2.5meg/ml, 4 BHFE I B 135 pH6.0 TIL 2 Bl
10 meg/ml, pH6.4 TIX 2 Bk 5meg/ml, pH6.8
TIX 2 E§kRAY 10 meg/mi, pH 7.2 -TIL 1 #EA% 2.5 meg/
ml, 1#2% Smeg/ml THote, Livl, PH7.6 Tk
2ERE DEEORELRD D Z LT TERD 5T,

2) Kirchner Y. &)EsH

R2RATITEL, 2O 3FHECK TS5 MIC
V%, PH6.0 TIX 28§ #k 2% 0.25 meg/ml, pH 6.4 Tt
1 ¥k 28 0.25 meg/ml, 1 #kA% 0.1mcg/ml, pH6.8 ¢
(X2 ERkAY 0.25 meg/ml, pH7.2-7.6 Ik 2 lkkE 4
I mcg/ml TH 710

5% II. #@HEE & RFP @ MIC
1. HBRGE
1) fEmEH

FRET LR,

2) OGRS

EBRT ERERFECL 5T, 1% MNINRHEE RS 72
B oBEKD pH %, FKFMBNEEHo pH #»
ENLh 6. 81BIE L THEH L, RFP OYRMMELE T,
HEAT LFC,

3)

PEAABIRE

BRI LR L,
4) EEEER
1% /NINCAER LT 3 BB S Lo By, BBk
Ko TERFROE NI 1071, 1072, 1073 3 X ¢ 107t
mg JOEME L,

5 #

%

EWT LA,

2.
1) 1%

ESS -3

NIEH
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EIWRTIEL, 4RI s MIC 1%, B
B2 107 mg TiX 182 10 meg/ml, 1 2% 20 meg/

ml, 102 mg-10"3mg ik 2

e

B fk 2% 10 meg/ml, 107%

mg TIX 1FkA 5meg/ml, 1 ¥k % 10meg/ml T H

2o

2) Kirchner jiBhEq i

RACRTZEL, CoFc kT 5 3 8HED MIC
%, PEEEE 10'mg Tk 1425 0.5 meg/mi, 1 #ka
1mcg/ml, 1072mg CI% 2 B 0.5 meg/ml, 1078
mg Tl 2 BFE2S 0.25 meg/ml, 107t mg Tk 1 ¥ad
0.1mcg/ml, 1 ¥as 0.25 meg/ml TH » oo

KB III.

1. BRI

EEHME RFP @ MIC

Table 2. Influence of pH of Kirchner’s Semi-solid Agar Media on the Minimal Inhibitory
Concentration of Rifampicin for Mycobacterium tuberculosis (Inoculum size : 10~% mg/slant)
pH of basal medium Viable * %
Cult i
Strain | ¢ 6.0 6.4 6.8 7.2 7.6 urits
week meg/ml meg/ml meg/mi mecg/ml meg/ml N
0 0.10.250.5 1|0 0.10.250.5 1|0 0.10.250.5 1|0 0.10.250.5 1|0 0.10.250.5 1 wone
HoR il W20 — — —|# 46 — — — HHEH — — — | 38 41 40 — |4 40 38 43 — 94
37 RV
v o = = — = — — 37 — — [HHH H 26 H H o+ 103
K il == == — = —HHH - — — [ HH =+ 3 — 109
Kawakami
v HH = = = = = — 48 — — [ HHE WO B 6 oo+ — 122

Note. The same to Table 1 .

Table 3.

Influence of Quantity of Inoculated Bacilli on
Minimal Inhibitory Concentration of Rifampicin for Myc. tuberculosis (pH of media :6. 8)

1% Ogawa’s Egg Media on the

Quantity of inoculated bacilli

Strain Culniie 107 Img 10 ?mg 10 3mg 10 “4mg

wes meg/ml meg/ml mcg/ml mcg/ml
0 25 5 10 20{0 2.5 5 10 20{0 2.5 5 10 20| 0 2.5 5 10 20
R il HH #1383 - — | H 2 - —|#H 92 - - —1H 8§ - - —
Y N[ H o~ — B H 45— — [ H 25 — — | H# 4 — — —
# 1 HH 14— — (M H - = — #1100 - — —|H 15 - — —

Kawakami

v HH #H H 6 — [HHH 72 — —# H 12 — —|H 92 2 — —

Note. The same to Table 1
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Table 4. Influence of Quantity of Inoculated Bacilli in Kirchner’s Semi-solid Agar
Media on the Minimal Inhibitory Concentration of Rifampicin for
Mycobacterium tuberculosis (pH of media : 6.8)

Quantity of inoculated bacilli
Strain C“lm;e 1071 mg 10 2mg 10 3mg 10 4mg
wee
meg/mi mecg/ml meg/ml meg/ml
0 010205 110 0102505 1 {0 010205 1[0 010205 1
‘ﬂiﬁ m HH oM o H - =t - = H - = - - = = =
Hs;Rv
hY HE HHE HOH — B - — HHE M - — [ HH H 16— —
* il HH HH #H OH — W H - = HHH - = = = = —
Kawakami
% HH HHE W | HH W - — [ OH — — W OH — —
Note. The same to Table 1 . t

Table 5. Influence of Culture Period of Inoculated
Bacilli on 1% Ogawa’s Egg Media on the Minimal
Inhibitory Concentration of Rifampicin for
Myceobacterium tuberculosis
(pH of media : 6.8, inoculum size : 1073 mg/slant)

Table 6.

Influence of Culture Period of Inoculated
Bacilli in Kirchner’s Semi-solid Agar Media on the
Minimal Inhibitory Concentration of Rifampicin
for Mycobacterium tuberculosis
(pH of media : 6.8, inoculum size : 1073 mg/slant)

Strain Culture mcg/m! Strain Culture meg/ml
week 0 25 5 10 20 week 0 0.1 0.25 05 1
I H - - = - I H - = = =
I o992 - - - il HH H = - -
Hs7Rv v #Ho# 25 = - Hs:Rv v HH o+ = =
v # oH 2 - - v HHo#H H#+ =
VI H+ O O+ - VI HHOHH 6
11 + - - - - 1T #H - - - -
it #o1mn - - - 11 HH o+ - =
Kawakami * v #HoH 12 = - Kawakami * I\ H+ #H H - =
v #HooH#+ 38 - - v Ho#H O+ = =
VI HOH 46 - — Vi HHoHE w17 -
Note. The same to Table 1. Note, The same to Table 1.
EEET LA U, Table 7. Minimal Inhibitory Concentration of
2. BRI Rifampicin for Myc. tuberculosis on 1% Ogawa’s

Koy RFP o MIC R 3HENY, £EEE
BB TRERRRER 2R TOT, & 2T
7o 1078 mg R LA W THlRs o & &
ERAT

1) 1% MK

FHWWRTEL, o8 BT % 2 EKD
MIC 134< F U T, 2 BEE#E <1k 2.5 meg/ml, 33
fEhE#% Clx 5 meg/ml, 4~6 JAEEEE T 10 meg/ml T
»Holo

2) Kirchner jiEhEsHy

FeWRTIEL, coffekirs MIC 3 2 4
Btk & AU T, 28555 ¢k 0. 1meg/ml, 3 @K%
% 0.25 meg/ml, 438 -5 @ 3% ¢ 11X 0.5 meg/ml,
6 BB CIE1l meg/ml TH » o

Egg Media Used Directly after Adjustment

Culture meg/ml

Strain
week | 0 2.5 5 10 20 40 80

I Wo— = = = - —
HsrRy m oW o5 = = = = —
A | R

% I - - - - - =
Kawakami I o110 - - - — -
v H H+ 7 - = = =

Note. The same to Table 1.

£ IV. MEERORFREELSUCREHRME
RFP @ MIC

1. RBRF®
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1) EREH

ERI LR Co

2) HEioFRHL

MWk &SRB T & @ik LT pH % 6.8 ICBIEE,
1% /M RFP 2 hFh 0, 2.5, 5, 10, 20, 40
¥ LY 80 meg/ml FOFRMUTHRE, FKPRBIC
i RFP ##hZ*h 0, 0.1, 0.25, 0.5, 1, 2 & X O
4 meg/ml FOURMUCHHRE L, 37°C Bt 1
RIRD CTHERA DI\ Z L &I DI, 23 LT
Lok, B 5°C Wil & 20°C, 30°C ¥ I O
37°C WRERERIC ML C, 1B ~8 BRErE L, Eic
FHu oo

3) PR

FEET LA U,

4) HEtkoBiEk

HERE BRI BT I 1% NI 2 8k %, SRR sy
CIEHT S EESE L b0y, WBE I & » T103
mg FOLhZThREER © 8 & 5°C, 20°C, 30°C
BIO 37°C DFHBEEI 1~8 BWRRGE L-EhD 15
Flic, 8 MRt F CHEREME L.

5) ¥ =&

EHRI LT,

1) 1% /PEEHE

(a) FRREERDOEIM

MR HERES, ED Mk E S LB a ki 5
RFP o MIC 1%, £7TwRTITEL, 4 BRI 2
PHAERE $ 10meg/ml Th o7,

i PR RS 2 h E R DR E I 1~8 R L,
EbE A B Lo &0 RFP o MIC 13, %8 1omdo
ELTH T, 4 BHAFERCBT AR, ko 2L
THhbo Tisbb,

(b) 5°C REFHH

Z DOE A 5°C I R AE L CEbR A B L 2o A oo MIC
i, 2 BEERAS 18R B 8 AR 7 ¥ T 4 WHET 10
mceg/ml TH %o

(c) 20°C fReERsH

CDOFEM A 20°C IR L e A D MIC 1L, 2 Efkas
1~4 B[ % ¢ 10 meg/ml, 6 JBETIX 20 meg/ml, 8
[HICik 40 meg/ml TH - 1oo

(d) 30°C. {R{715H

DR 30°C W LI & o MIC ik, 2 Bk
23 1T 10 meg/ml, 2~3 58 B <i% 20 meg/ml,
4HH T 40meg/ml TH 7z LivL 6~8 R
LA 80 meg/ml THHEDRE D10

(e) 37°C {REFEEHN

DA 37°C W AF L a o MIC 11, 1T
131 #kA 20 meg/ml, 1#ki% 40 meg/ml, 2 B[ Tk 2
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Table 9. Minimal Inhibitory Concentration of
Rifampicin for Myc. tuberculosis in Kirchner’s
Semi-solid Agar Media Used Immediately
after Preparation

Strain | UlTe 0 0.1 o.é?cg./sml1 2 4
n | m - - - - - =

Ha: Ry moo [ om - - - = -
Vo [HE oM H — — — —

0w - - — - - C

Kawakawi * 1 H #H - - - - =
N M oM - — — —

Note . The same to Table 1.

Bk 80 meg/ml TH 7o LANL 3~8 BREMHAFEL
7ozt 80 meg/ml TIE 2 BRE D REF 2D,

2) Kirchner PJRE)EGHE

(a) MPWEEORM

KB 2 A5 U<, EhelkeddELc
BawRT 5 RFPOMICIE, £9wRTI &<, 3HM
BT 2 HERER A 0.25 meg/ml TH - T,

i MRS PR - h Fh O EREE 1 1~8 JHERRT
L, BB LS4 RFP o MIC 1%, 3 10 R

TELTh ST, 3BHEEEICRT S MICIE, koI
L ThbBo Tichb,

(b) 5°C {REFEH

oMY 5C EELCERXERB LS &0
MIC 13, 2 BEVEEAY 1~8 BEEA £ T 0. 25 meg/ml
Tholo

(c) 20°C fRFFEEH

DRy 20°C EE L & o MIC ik, 2 Bk
Ld 1~6 WERE Tk 0.25 meg/ml, 8 Tk 0.5
meg/ml TH » 70

(d) 30°C fReFHsH

Z DY 30°C WA LicA o MIC 1%, 18MT
%2 koY 0.25 meg/mi, 2 BRECIX 1 #kAS 0.25 meg/
ml, 1#2% 0.5 meg/ml, 3~4 FETIX 2 EH 2 0.5
meg/ml, 6 EMTIE 2 BikA 2 meg/ml TH 7o L
U 8 ERGRA LIcB At 2 Bikk &2 & 4 meg/ml THTF
iR,

(e) 37°C {RREFHEH

Z DB 37°C 1R AE Lic e o MIC 13, 2 #5056
A% 1B O FAF T 0.5 meg/ml, 2 BTl 1mcg/
ml, 3;AMTIL 2meg/ml TH ol LvL 4~8 jEH
A LAk dmeg/ml T2 RO FE il 1o

% =

{FHT 5O BEIC X » T RFP © MIC 23875
LW S IEDINIMEE I E Fo, BRI O ERY
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I o T, RBFMFEREE OWR X D 28 U sk
3% RFP o MIC 1%, 5o pH6.8, FfEEE 107°
mg OBPHWIEX, 1% /NI 485#E Tk 10 meg/ml T
D, FRKPHE) 3 HEE TIL 0.1~0. 25 meg/ml T
BB EDBRD bR,

vikERHlo MIC 1%, AR TFIRE » CTHEY ST
L0, ZRFI L HHEOEML, FhPh o Hf
BRI D RIeD LB MbhTh3E 25 TH
5o £TT, bBETEAL AVvbhTw5 1% Mk,
FEHOPERKH TR D LELICREOE bh 5 KA
w2 EWT, KEORTF A RFP o MIC 1w Fus 3%
DWW TRBRENER ST - 7o

koo =& RFP o MIC 1%, 5 pH X745 Y
e\ T, 1% PMNTHEL, KPRECIrE < £8
TNTL BT ERBD bt

RFP oXBRPwCRT @t -k, M
LTSRS, BfEflTiid & LT Rifamy-
cin AF BHfREgE&h, H7rafllciiE L LT
Rifampicin quinone WA IS, LasLi7 v
# Vil % @ Desacetylrifampicin 23 43 fif 4= i X
Wt L oDHENE RFP 0Fh X 4539
WEHEINTWD, FBHROER I X T 1% /M
EERWTE, PH7.0 X0 75 v lCikssE o Ry
IREL 705 & L DRD bvics Licdd» T 1% /DIl
CRFBH7 AT MIC pMEL HBEh 501k, &K
ERROFHPNC T 557 4% Y Tix, RFP o i
XX L BB, HEBEEOREE DT 5 »nE
{7eBhZ R EBBDEHMENG, —7, KPR
BNT7AB VT, RFP o MIC 35 HBE 3kl
HDIY, TOEHTRTIEE 7T AR Y & Th
BWORE T EA CHELZT WD, Lichs T,
RFP DGR X 2MEIIDETIEL B 3D L % 2 bh
Bo L L O CILFEE & Ric b, JEEERS D
BiGd Fi, FO—RE LTHEHETEWE 3 -EbR
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Fig. 1. Relation between Preservation Period of
Media and Minimal Inhibitory, Concentration of
Rifampicin for HgRv (4 weeks’ cultivation
at each preservation temperature with 1%
Ogawa’s egg media after preparation,
inoculum size : 1073 mg/slant,
pH of media : 6.8)
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Fig. 2. Relation between Preservation Period of
Media and Minimal Inhibitory Concentration of
Rifampicin for HyRv (3 weeks’ cultivation
at each preservative temperature with
Kirchner’s semi-solid agar media
after preparation, inoculum size :

1073 mg/slant, pH of media : 6.8
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