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CRITICAL CONCENTRATION FOR DEFINITION OF RIFAMPICIN
RESISTANCE OF TUBERCLE BACILLI*

Michio TSUKAMURA

(Received for publication October 23, 1971)

Critical concentration for defining rifampicin resistance of tubercle bacilli in sputa of pa-
tients was studied in the Ogawa egg medium.

The critical concentration should be determined by considering two points; (i) distribu-
tion of the degree of resistance in patients previously untreated with the agent, excluding
presence of cross-resistance with a drug previously used and of natural resistance!® and (ii)
pattern of resistance development. Critical concentration should be higher than the upper limit
of distribution of resistance degrees in patients previously untreated, and should be higher
than a low level of resistance, that is, be selective for low-resistant mutants, which are
shown by tubercle bacilli after administration of drug.

Methods

The degree of resistance was determined by the “actual count” method”~% and by routine
method. In the former, it was expressed as the highest concentration of a drug, on which
an inoculum consisting of 20 to 100 viable units per medium could form colonies after incuba-
tion at 37°C for 4 weeks (if no growth occurs on control medium containing no drug, after 6
weeks). In the latter, one loopful of the test strain was inoculated to test media, and the
degree of resistance was expressed as the highest concentration on which growth similar to
that on the control medium could be observed after incubation for 4 weeks. The tests were
carried out every month.

The patients who were the subjects of observation had had far-advanced pulmonary tuber-
culosis with chronic, sclerotic-walled cavities and had been excreting tubercle bacilli showing
multiple drug resistances, including at least isoniazid and ethambutol. The patients received
administration of triple chemotherapy, rifampicin (0.45g per day, daily or twice weekly) 4
isoniazid (0.3 g per day, daily)+ethambutol (0.75¢g per day, daily). The drugs were admini-
strated once a day in the morning for 6 months.

Results

1. Distribution of the degree of rifampicin resistance of tubercle bacilli, measured by the
“actual count” method, in patients previously untreated with rifampicin

It is shown in Table 1. The degree of resistance varied from 1.57 ug/ml or less to 12.5
upg/ml.  Resistance to less than 1.57 ug/mi was observed in dysgonic strains only, thatis, in
strains showing no growth on the control medium after 4 week-incubation. Variation in the

degree of resistance was, thus, 1:8 (1.57 ug/ml:12.5 ug/ml). This value was less than that

* From the National Sanatorium, Chubu Chest Hospital, Obu, Aichi-Prefecture 474 Japan.
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in ethionamide resistance (1: 20) but much more than those observed in kanamycin resistance

(1:2) or ethambutol resistance (1:2).

When the degree was measured by routine method, it was at most 12.5 ug/mil (Table 2).

Extention of incubation period from 4 weeks to 6 weeks did not produce growth on the medi-

um containing 25 ug/ml rifampicin (Tables 3 and 4).
tance to 25 ug/m! were identified as atypical mycobacteria (Table 5).

Acid-fast organisms showing full resis-

Thus, the critical con-

centration for rifampicin resistance was considered to be 25 ug/ml.

2. Pattern of resistance development of tubercle bacilli to rifampicin

When the patients were administered with rifampicin+-isoniazid-ethambutol (tubercle

bacilli of the patients were resistant to the latter two drugs before administration), the degree

of resistance to rifampicin increased rapidly until a level of 200 ug/ml or more at 2 to 3

months. The rise occurred suddenly and no intermediate step was observed (Table 6).

Emer-

gence of resistance to 25 pug/ml rifampicin, measured by the “actual count” method as well as

by the routine method, resulted at the same time development of resistance to 200 pg/ml

rifampicin or more.

This finding agreed well with our previous observation that the pattern

of resistance development to rifamycin SV in tubercle bacilli is a single-step pattern'® and

with observation of Canetti et al.¥ on rifampicin resistance.

Conclusion

In view of the above results, it has been recommended that full resistance to 25 ug/ml

rifampicin in routine method or resistance to the same level in “actual count” method are

suitable as the critical concentration. No clinical effect of rifampicin is expected if tubercle

bacilli showed resistance to this level.

Remark : The composition of the Ogawa egg medium is as follows :

Basal solution (1%

KHyPO4 and 1% sodium glutamate), 100 m/; whole eggs, 200 m!/ ; glycerol, 6 m/ ; Z%Wmalachite

green solution, 6 ml (resulting pH 6. 8).

The medium is poured in 8 ml/ quantities into tubes

and made as slopes by sterilization at 95°C for 60 minutes.

PiiER# Rifampicin (RFP) 2RBEINTH L 3T
CHEEE T, IR FRO et bh b X 5 1einor,
Fhiwc o ¢, RFP (o MEFKM ] (RFP &5
Lo THAEARRIRETC, 23 0FMRERARIEOh
TeIRAE) OB FUEARET B Z EXERMWLE S 7
DT &EIo RFP Z{FH LW EZEOKEKED RFP &%
Mz o\ CliE, Pallanza et al.V, Verbist & Gyselen?
DOWEN B v, WTFhid Lowenstein-Jensen R ¢
RFP 5 pug/ml TRILEh B ELTw5%, ZThl#, &
L gy RFP RO\ TH DO MEND B3,
=i RFP 20/ L WOt RBIc BI3 2 &k
EHD T\, SAETIE, Nitti et al.¥ oEZD
23 Do HNETIZ, HEHY, B, Mo
ERD BN, LOBREOMHEHBLE Lo T MK
LIS D WTULEERAN T TRV 2D X 57k
WA E, BT, 1% PMIFEREER L&
O TEEERME] o EC oW TEZE LiciER v lE 3
HT k&Ll

L5 R 3

1. RFP fit:tazs

1% /s (8 ml Z3¥k) w AV, ZEHI FHEREER
WD 2 R\

(1) RFP #ERT0BE T 2 T RD RIZH
W7, RFP 1.57, 3.13, 6.25, 12.5, 25,50, 100, 200
upg/ml ; Ethambutol (EB) 2.5, 5.0 u#g/ml ; INH 0.1,
1.0 pg/ml,

(2) RFP ##5BMAHO BECHEE L RINE RO
Wb CThb, RFP 12.5, 25, 50, 100, 200 ug/m!; EB
2.5, 5.0 ug/ml; INH 0.1, 1.0 pg/ml,

oW, s e i REg a2 inz foo

RFP |1 %3 propylene glycol % L C 20 mg/ml
DWW HIED, Th propylene glycol THBL TH
AERED 100 e L, 1% /NMIE 100 ml @ RFP
#% 1.0ml %% L7, EB ¥ X 0% INH HEZREK
THED, 19 /NIEEH 100 ml e 1.0 ml P8I Lico
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Wi, PEREE 8 ml FOSEL, 95°C 60 SKE
X o TR & Lico

BAEERETR L WR Y, FAlE L THEE] X
Otr. WREE LT, 1% M EEHie 37°C 4 # %
FolL 8 EEEE LICEE AW ico

fifemdiici, [Routine yi| & [Actual Count 3|7
~9 D 2 FEEHHHE Lo

Routine 3:CI%, #Hhkk% 1 BEE 3o A 5
CEEEEL, TARE LT, 37°C 4 BEFRRICS
BEHE L. FEE, RFP BHUCHR & SRk
KB B RDIEE, Foo RFP BELHERELE L
Foo WRSEHNC EORRE, TSI BN RE OB A
13, WEREORER Lol

[Actual Count ¥ | 1%, WHkEZ D 7 AEIT AV
ART 10 SREHEE L TE—LL, ThicERRENL
T 10mg/ml DOEWHIED, ThxbEAKT 1078 %
THEMUTo LD TEEREIIL 10° 721 107° 0
6FETH Do MIHHIHD £ RFNC B0 Jil O WK%
0.02 ml FoWBEHSLETHKL, T 2% LT, 37°C 4
SERCRE B L. MEER, SREFc 20~100
LR TRTRIIT, BREORIOLERRBEL &2
4 BB EENBNTEERD B bhic e (BF
BT ER i), 6BBCEL X5 HELI.

2. BER IOFHEHRSE

s S E ST R T R B ABE R o R B T
P AIEHARED By, Cy, BCy (far-advanced) TH
b, EFze» ARG AE (BRRIOHEE LTws
LOREALE, ThbiidbHAZER Kyi~Kys) #F
L, A7 &b INH 0.1 ug/ml P L Moe4iitte], EB
2.5 pg/ml [ b [524ME] 0 S0 ThH Do TOMHE
Bz, RFP # 58 fT7c27- [Actual Count £ ] T
TEE Utco 13 A LMo BENEPSEAINET, 4
oMz, KM %703 CPM # 5% BT /52Th
T B L s W TH Do

{e2eiueiy, RFP.INH-EB o 3 L & 772
4-o INH % -0t EB iy, T CEiEnFHEELTW%
238, RFP #EMMEEE L\~ 2 B0 ¥ 5-11%, RFP 0.45
g, INH 0.3g, EBO.75g % 1[al&e L, 1H1ME, &
B 30 i HBL L foo TR 6 7 ARIMKGE L o
RFP o5 a At e Lenld, BENEETH DD
AR ENREEE Bbhics b &, HHHUD AR 30
SPEE L A% 30 Sirh L ¢ RFP MmrRgE % lE Lic
W MRy peak WIEBIEMN LW ERDICICD
THbHo

R & R

1. RFP @i mEiEkEo RFP ok
TActual Count 3| THEAEE Y (20~100 LEHH
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(37 /EeH) W HE L CIISE U AT EEE 0 237 1k 3R 1SR
THEDTHBo Tl RFP Mtk ABHFIFE: 48
fzET 1.57~12.5 ug/ml (1:8) THbo MHEDE
FRi% 12.5 ug/ml TH %o

Yz Routine #: ¢ RFP iz 68 # o RFP i
PER PR LR E2 RTE), WHEEX 12.5
ug/ml %% 7c\o [Actual Count #] & Routine 7
& CUETHEE O B RIE DB A —F T 5%, Ric Rou-
tine ¥ 5 WEWERRT Z 03D B, TDBEIL,
TR X5 h o T, FEIEBI T X2
LDTHBo FHUC—EEWEECHEE LB
fE% [Actual Count | THIET 5 & MR & [ Uif
Table 1. Degree of Rifampicin Resistance in Strains

of Tubercle Bacilli Isolated from Patients
Previously Untreated with Rifampicin

Degree of rifampicin resistance Number of strains

<1.57 pug/ml 4%

1.57 13

3.13 12

6.25 7

12.5 1%
25.0 0

Total 37

Degree of rifampicin resistance was measured by
the “actual count” method”™~%. The degree was read
as the highest concentration on which a small inocu-
Jum (20 to 100 viable units) could grow after incubation
at 37C for 4 weeks. The medium used is the Ogawa
egg medium, and the concentrations of rifampicin
used are as follows : 0, 1.57, 3.13, 6.25, 12.5, 25.0, 50.0,
100.0, 200.0 pg/mli.

* Dysgonic strains showing no growth at 4 weeks.
Growth was read in these strains at 6 weeks.
* Small colonies.

Table 2. Comparison between Routine Method
and “Actual Count” Method for Measurement
of Rifampicin Resistance of Tubercle
Bacilli from Patients Previously
Untreated with Rifampicin

“Actual count” method (pg/ml)
<6.25 12.5 25.0
Routine <6.25 64 0 0
method 12.5 3* 1 0
(ug/mb) | 95,0 0 0 0

The concentrations of rifampicin used are as fol-
lows : Rifampicin, 0, 12.5, 25.0, 50.0, 100.0, 200.0 p#g/mi ;
Ethambutol, 2.5, 5.0ug/ml ; Isoniazid, 0.1, and 1.0 pg/
ml. The medium used is the Ogawa egg medium.

In routine method, one loopful of the test strain was
inoculated to test media and growth was observed
after incubation at 37C for 4 weeks. Occurence of
growth similar to that on control medium was regarded
as resistance to a concentration, on which the test
organism could grow.
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PEEE 2 R B3 51, RFP EEEORME L IWLT
%, BB O KNG X DR OEENT B T
EWvzbo

WICEEIFE O EEOFTAC G 2 5B KD L,
IActual Count | 1% Routine @:¢id, 4FHEXL
Db 6 EHETIHEETERAEm D (F 3, 4o 20
Baud, whPLRFHIEREFML 1k, RFP @@L
THEW TR, RACKENBEL TV BT &
W EERRLTWh, COFERIEIERN (&l ©
FERTLD %, Thbb, BAELELCENRTNS
EfE 2 DED HOFEE RBUNEIFIC & & F ) WREC A
DT WA, KEECHEEIND LM/INEENEREL

Table 3. Comparison of the Degree of Rifampicin
Resistance between 4 Week- and 6 Week-
readings (Measurement by the “actual
count” method)

Degree of rifampicin resistance(uzg/ml)
Reading at 6 weeks
<1.57 1.57 3.13 6.25 12.5 25.0
<1.57 0 3 1 0 0 0
_ 157, 0 2 6 5 0 0
Readtmg 313 0 0 2 7 3 0
a
4 weeks 6. 25 0 0 0 5 2 0
12.5 0 0 0 0 1 0
25.0 0 0 0 0 0 0

Test strains were those isolated from patients pre-
viously untreated with rifampicin (37 strains from 37
patients).

The number in table is the number of strains show-
ing the degree of resistance corresponding to the
column and the row.

Table 4. Comparison of the Degree of Rifampicin
Resistance between 4 Week- and 6 Week-read-
ings (Measurement by routine method)

Degree of rifampicin resistance(zg/ml)

Reading at 6 weeks

1.57  3.13 6.25 12.5  25.0

1.57 3 3 0 0 0

Reading 3.13 0 2 8 4 0
at 6.25 0 0 8 4 0

4 weeks| 12.5 0 0 0 4 0
25.0 0 0 0 0 0

The number in table is the number of strains show-
ing the degree of resistance corresponding to the
column and the row.

The degree of resistance in this experiment was
measured by inoculating a 0.02 m! sample of the origi-
nal bacterial suspension used for preparation of 10-fold
dilutions, which were for the “actual count” method.
Accordingly, the size of inocula was not adjusted to a
constant range. The method is, therefore, a modified
routine method.

W BATE H55

THECHZ 22 L5125 L Bbh b,

BRI OLFRE Y ZT - BEOBEETIIEh
b TREFLBVCE LD b, 20XV, [Actual
Count #: | @ I \IZ 4 B CHBEHICREE D bhis
Lo T X5 BE, HEREE 6 i Liciudis
YA AT

U EofERs o, RFP KEHBEOMEZED RFP H
MY, Actual Count 3| CHIEEL T3, Routine ¥
THEIELTS, MEEo BRI 12.5 ug/ml 2#z 7
L oahotcs

FoT, 1971 £ 2 iU 4 BicfEl: LicEEE
PR e ABE B3 o O PFE A £ o W CE Bk
T RFP 25 pg/ml MO AL BZE L. TORKER
FEL5wRTEY T, RFP ifikE 25 ug/ml o DI,
225 Bk 261 (0.9%) DHRIEHZbhte ETHH, Z0
2 BIEIEEI IR (M. intracellulave) Thotinb,
#J%, RFP 25 ug/ml figtlx, RFP REMO BEOH
BRIk, 223 FliR LB ot LIl b,

D30T, AW LOHK - AP rifamycin SV
MIEERPIRAE & ABEE ORI R TE % L 8E
L7ehd, ZORERL (LR Z &7aan) RFP b 5T
FE BT ERRESNE, RFP E#f< (Routine ¥
Thh, FEMHR MActual Count ¥ T hh), RFP
25 pg/ml it R TRV SRR MRS < b % T RE
PP

Table 5. Rifampicin Resistance in 225 Patients

who Had Not Yet been Treated with
Rifampicin

Number of strains showing
positive growth on the Ogawa
egg medium containing 25 pxg/
m/ rifampicin

Number of strains tested| 225

Number of strains show-
ing partial resistance 7 (3.1%)
2 (0.9%)*

Number of strains show-|
ing full resistance

A specimen of sputum was added with equal volume
of 5% KOH solution and liquified by shaking vigorously
for 20 minutes. A 0.02ml sample of the sputum solu-
tion was inoculated to the Ogawa egg medium contain-
ing no drug and containing 25 pg/ml rifampicin. Growth
was read after incubation at 37C for 6 weeks.

* These two strains proved to be Mycobacterium intracel-
lulare.

2. RFP fit{hE o MBI

Tsukamura & Tsukamura'® X 3 Tz 1961 £EiC
rifamycin SV i o v TR L, ABEHKE
Hg,Rv #:oo rifamycin SV [ #4: # X 23, single-step
pattern T % it Lico HyRv BRIEME: (6. 25 g/
mi fiffh) 2 1,600 pg/mi DL B HED T O i R
Zs LRSI ERFEFE Licwy & & 28 R IRt
RFP e o\ T ¥ Canetti 7 @MWz x> CRIUFTRNRE
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Table 6.

117

Emergence of Rifampicin Resistance in Tubercle Bacilli after Administration of

Rifampicin with two “Resistance”-Drugs, Ethambutol and Isoniazid, to which
Tubercle Bacilli Had been Resistant Prior to Administration

Degree of rifampicin resistance (#g/ml)
Case Time in months after the start of administration

fgrfr?irrﬁstration 1 2 3 4 5 6
. 6.25 =) ) ) ) = )
2. I 6.25 6.25 6.25 200 200 200 200
. 6.25 6.25 200 200 200 200 200
+. NN 6.25 6.25 6.25 (—) - - -
5. I 6.25 (=) ) - (=) - -
¢. NG 6.25 6.25 6.25 200 200 200 200
7. 6.25 (—) 200 200 200 200 200
s. G 6.25 6.25 6.25 200 200 200 200
o. I 6.25 (=) 200 200 200 200 200
0. I 6.25 6.25 6.25 200 200 200 200
11. I 6.25 (=) (=) 200 200 200 200
12. 6.25 6.25 6.25 200 200 200 200
13. 1 6.25 6. 25% (=) — 200 200 200
14. | 6.25 6.25 (=) — (=) (=) (=)
15. 1N 6.25 6.25 6.25 200 200 200 200
6. [N 6.25 (=) (=) (=) = = =)
17. 6.25 6.25 200 200 200 200 200
1. 6.25 6.25 6.25 200 200 200 200
10. I o125 6.25 6.25 200 200 200 200
20. IR 6.25 (=) 200 200 200 200 200
21. 6. 25% 6. 25% 6. 25% 200 200 200 200
22. 6.25 6.25 6.25 (—) (=) (—=) (=)
22. 6.25 (=) 6.25 200 200 200 200

Eleven cases shown in the upper part of table received administration of rifampicin daily, and 12 cases shown
in the lower part of table received rifampicin twice weekly. The resistance of tubercle bacilli to rifampicin was

measured by the “actual count” method. The value in table, 6.25, is correctly <6.25.

* This value appears as resistance to 12.5 gg/ml when measured by routine method. Other values are the same in

both “actual count” and routine methods.
(=) : No positive sputum culture was obtained.

H&hie BEfTisolcbhibh o #ETs, RFP i
PR L rifamycin SV D4 & @—ThDfco RFP
2 rifamycin SV FFEMAETH B L E, o ZI1XMK
EWzbo

W iE T RFP 25 Lo 3wl bhb RFP i
HHEOEL, BEAROBEEC 2T single-
step pattern N{FAETAHZ EHRE LT3, Tibb
R (RFP (SR o MHEk 12.5 ug/ml YT T
HBHH, RFP 2FERAT5Z 1 XoT, BEXE 2~3
7 B —2ie 200 ug/ml DLERPER 2 BT 5 (%
6)o 361, MActual Count 3| DRIERE L R L
7=2%, Routine T LIIEA UREN B OIS (E6ic
Routine HECRHHEEEMRE DT EY * FITH L),

72 B—MD BFH T, 25~200 ug/ml i [R5E4
fifth] OBENRZ BRI, LhL, TOBACIRDOA
i3t 200 pg/ml fitik: (TActual Count ¥ | o4

¥ 721k Routine IEOSELIME) HAbhie Tihbb
ToEATi e REP [ MBS A S8R X oh 2B B RS & 57
Dhhde

7e%, Fhic [Actual Count gk ¢ 100 ug/ml %G
FB L, 200 ug/ml CHE LIRVBERD o ZOHBA,
100 pg/ml WwHE LicsEl% Lo C, RFP % &30k
WCHE L, MEELIELLRsTE, 43 200ug/ml
i TH Do LA T, i 200 ug/ml wHHEH Lic
o7k, RFP fifffE o RFPIc X 2 REBEE, B
R, ThCEREEOEFNEIR OISO THA
5 LMBEhD,

% 23

—RCPiiEEA (—RESEHC o W T L BL) o
TERRRT | DB FUER BT D2 TR RDOIEF % %S
DOBFHR LB B,
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(1) ALFEREFRIRERBE OB OMMEES TR 08
TTRMROMEEO LB Y B T 5. EE,
MERIRIN ) OB REE, OB BEEO LB % #x 5
BChd, L LEBZETHHMNR 20D B, 101%
TRMED D DA T, ERBOPIR TR kD b 5%
FIER L Ch 5 BEOWBRIT SR LisduEn s
72\ WILHAMMES OMETH Do HAMMEANI LD
TS nI-01% ethionamide (TH) &>\~ T T %
%o HAMM: (natural resistance) L% primary drug
resistance (& PC 4 U MRS 5 il B g
L7csa) ERich, ZobSRERNHET 5805
LD EFELTCWLMEECH D, TH o4, TH
FKEAAEOEKCHMEEDE L ORD BT L%, 7
FVADFFDI @ IoTHEI R T o 23, R
52020 TH (i fl #3E O M i 0 25 Bh#i I8 15 <,
Z Ot EE 5~20 pg/ml o b pix TH #hic X
THRIKEROFIERZ bhics, TH 30 ug/ml L ko
MEE A RTHAE T TH OFRSEIRZD S 7t
ZruEizEL, TH #Adne 30 ug/ml Ll Rt a 53
0w B E Ui (ML Eofi#:E L [Actual Count
Bl X3), BARMMO®REEL, primary drug resis-

tance & DIRRIZBET B Ic DT L19,

RFP wBILTix, MHE:EE 6.25 ug/ml IFD T
SR ER D B DT (EE6), HAM D ThE
MR s Big\o 12,5 pg/ml fitfh% —@Hc R L
eflicownCik, 1fFloHRcDdT, DL 2b RFP H
R 2 BB AT R T3 HUC 7 B 78 W Lic2sDT
RFP wBiLCix, BAMMES 223t th & BB Ci
B 7o bigve

(2) TfitpR

R OMEEAIE 0B H 2P, SM 0k
DI LA 2 DIHEENRD 5 & DH 522, rifamycin
SV13), EB?), capreomycin?® ¢ =L < fiftEEN 121
WD LB D,

72 & x1F KM 12tk 100~200 ug/ml o PR 2 1,000
wpg/ml D EOBMEOMEE N B 5o BB O X
20 pg/ml PSR H 5 (HINEE)?, Zoifsg, KM
500 pg/ml % & >C [EEKRAEEL OBER & FhuE, 100
~200 ug/ml OEMEEAEBE L TL o5\ Lic
P30T THRIRTE ] OEFEEREEEZRRTE S
DTIFHIE T bt KB KM 100 pg/ml i #EEE
o B, KM oERZIREOFR Lo L EHRT 5%,

Rifamycin SV 35 L O RFP B§ L CiX, single-step
pattern TH % = LB BR T 50T, RFP R A
FZOWOMEELEED LR 12.5 ug/ml o Bt O
FREEXCEBb R 5, 20X RFP 25 ug/mi
Th Do RFP Di#, RFP {FHRF QKBS T it
Eo LFIR—2iE T 52 & A HE & R, [Actual

B OB AT E H5 %

Count ] ¥7-i% routine ¥:C 25 ug/ml JiHk 28 % &
hb & XA 200 ug/ml fitER% b h B, Rifa-
mycin SVI% 2 oTd, F7o RFP2) o T L %8
HIHFHETZRED BRI,

M Eo#RS 5, [Actual Count 3] 04 %, Rou-
tine kDA D, THIRMME] OBERMHIL 25 ug/ml &
THORFEHBLEEbhb, COEBEDHENED bR
I RFP o R&FI I cE V2 Bbh b, RFP D
MR EAE R Lo TCh E W EEINLLDT,
Hf#7e [Actual Count | Zofbo FEEx Fv7e L T
%, Routine {EC-HA#ILD & B %o

DlEo#EREz, chECHEINREE L T
%o

T HMY OBRETH DL, MiEoER% 5ug/ml
ELREBARPE LN T e\, #5iins Kirchner
FERBEH F TR BFER T b % O THEEED BT Rk
ThH5bo

f 59 DR 1% ML ER LD Th %
23, 21 gl 2 6153 RFP #5581 C A B dhhbbd
25~50 ug/ml fifa R Uiz &5 & SIZEB LA,
itk D EHES 25 ug/ml L3 % 5Tk, bhih & —F
352, RFP @AGnc 21 fls 2 4ld cha bhEhs
MR L SR B L5 Z &1k, 25ug/ml 25 LT
ZEEFIBETBDOTIEIDA D b

MY ORGER 1% PN ESERAL, ToHRED
—EZBMEBbhb, L LMD &) HoonwTiigE
TFHIEY B 5 & Bbh b HBHE 10 pg/ml 5244
(F 1213 10 pg/ml 7oL 50 pg/ml AL Lk
ETHTERFEYTHD] L LT bBs &2 AR,
D DB TB & & <, TREHAEKRRC LB
FBERIRC & 30% Bt 10 pg/mi NS84 B 2 52
D51 B, ThE [ ERoKEC I oTRELR 4L
BLS 50 E S REER D] RSN D D, R,
DL RFP 10 pg/ml FELMECEE R % s\ T b
7%, RFP 25 pug/ml SE4Ti M B % < bhdbh o
T E DBHEIZ DB TH S 5D

(1) BB 10 pg/ml % Lo7- B, RFP RfH
FABEROM M EIRIC 70 5L GTWEREER & D1t dT
BPH5. TORDERNEFELFrbhbh ERLTH
BEEPLRBN, ThTik, 7t 10ug/ml L5811
WRER L DD TH S 5 b 23D I1c RFP OfifkED
BRENNOhHY, TOREEHKELZ 1 LTS,
TEGIRI 1 DEERFRE NREW e EE] 2 @R T &
DR L BNETHOT, RFP fF HBEE N T
it E AT LS RIBEEAEL LUET ES LB
B, B, EHOWROEM T RFP [0 FBLkE
KT MCITR SO0 e D TR D5 5 Do

FRENE 1073 mg F i 1078 mg 2 5 /NEREE
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BErAGTwS, BEEEEEHHLR T i, 10
pgiml WEREMERTRTH S TT B2ETTHB, =
D, 2Bugml kEhE, BEEERCHEHBEL
72 Th, BREHENZHRCHEETH &kl L
DT & D ER & BRC 5022 L3 TE o

(2) 25ug/ml % rotcfd, bbb B Xl
TELZEMTEDR, b LIOEBENEZED RFP K
fiftk & b RS E, EREEE RELTLES CLic
7t ho LinL, bhphdt M. tuberculosis HyRv #hls
J OB B X OBER T LR TR, BEED
RFP fitP:J501% single-step pattern TH>TC, MitHEE
T 200 pg/ml BLE (EBRCWELTAHS & ER
LB 3T 1,000 pg/ml BLE) fifET 52T,
PR ST MR EE 1 7 o FEREE O ML RFP 12.5
pg/ml ML, EOMMEE % R LikiwL, R
GREMCi % 7”5 resistant mutants) {3 RFP 200
ugjml DL EMETH Do & OMHPEEO R EEER
BORE X B A EOBEY HK < 7o » i [Actual
Count ¥ | THIELTAD L EbDTHETH 2o £E
PIC B0 BT HEEER O HBIHER (56) 1 single-step
pattern OFEXRTELTW5b, ZOEKED RFP i
MR EEERT S L TR ] OBEREE RENE -
WA L DT IV IRBIRET, 25 pg/ml O RETR
LTETED T Likevs TrLA 50 pg/ml SEETH D
BrroTtbETzhwEBbhido

RFP it ke o\ T B3 525, RFP % rifa-
mycin SV OFEEMETH BHH b, rifamycin SV [ T
% single-step pattern ThH % &\ 5 ED L& RT
+uE RFP fiftIR % single-step pattern ThH5Z &
XUARTFHEEINICETH Do

iR DWW TR 21, — RIS
FIERRMELR DD, BRI 0w, RFP i
DWTIHHIEIRIL D & L TH B, rifamycin SV ik
ki, KERENY single-step pattern C % % 4319,
Staphylococcus aureus T % facultative single-step
pattern F7ghb SMA | THH®, ERL L 5,
RFP it RS BN 2 Tk single-step pattern
<5 5A, Staphylococcus aureus TR ) [SM H |
ThHHZENREHREINLD, ThbORRE, &
Chhibhd rifamycin SV oW THEL AT RS
ELDC B/ EEL T 5o

& ]

Rifampicin (RFP) o [Eijkfittk] o5fiMe LT,
[Actual Count 3| <T% [Routine 3| T%, 1% /DI
¥ RFP 25 pg/ml fiftEO% & 2 DBHETH Do

B L QR HBIL A1k (Routine ),
RFP 25 ug/ml SE&MEOHBLE 0T, TERKM ]
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DEBREZEZ T,

B RFP jitMgRiL single-step pattern TH
5D, RFP 25 ug/ml SELMMEOMRE LT, BEE
BEROMELHE YR THLEI o

X ik
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