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Far advanced severe pulmonary tuberculosis patients were treated by the intermittent
administration of rifampicin, and their sputa findings were observed.The critical concen-
tration of clinical rifampicin resistance and the acquirment pattern of rifampicin resistance
were studied in 47 cases, and the resistance test was done by using Kirchner’s semi-liquid
agar media with 10% albumin.

Following results were obtainned.

1) Tubercle bacilli became resistant to rifampicin in a short period.
If the concentration of clinical rifampicin resistance for tubercle bacilli on Kirchner’s

semi-liquid agar media was defined as 1 mcg/ml complete resistance, the rate of cases
acquired resistance to rifampicin by the intermittent administration was 11.6% at 1 month,
25.0% at 2 months, 37.2% at 3 months, 30.8% at 4 months, 42.4% at 5 months and 48.6%
at 6 months.

2) It would be safe to say that the critical concentration of clinical rifampicin resistance
for tubercle bacilli is 1 mcg/mil complete resistance.

3) The acquirment pattern of rifampicin resistance of tubercle bacilli in rifampicin
treated patients was mainly the multi step-pattern and in a few cases single step-pattern on
Kirchner’s semi-liquid agar media.

* From the Niigata National Sanatorium, Akasakacho, Kashiwazaki City, Niigata Prefecture
945 Japan.
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FEAEEEA ISR i % 4 % Rifampicin (LI'F RFP
EWE) [R B SEOMREEL, B 0 L < TH
Bo AFLFBPIIRIC I\ IR PSS R B0 5 &
i3, A1 ER AR T ok TOBIBRREIED
BEORZOWB L, BEIRKINIEOEEFE & ik
BB LIBE, WS EDIREELDOTEOR
HERET Do

B R A &

D ox &

Bz L, RFP 21z L A L OYUERHA & #
U HEESRImEEEC ] LT, RFP #fEH 0.45g
KEBRBENIFELB EE L T2E DT, Kl WiEkEFRAF D
FHIZ P L 68 Blodiass, A MR ELZITY,
FOWBRHET D LD TE I 47 fliconw T
Mzt

2) {HEAEH

R L D ORI, BN ERIT BTN
JIEEH % W CITote, BEREOSEER 1 HEkE
FEEEITCED TR EL T2,

iy Mtk Ariz i 10% Albumin fip Kirchner 2 By
i (UTF KPR &) & Wb heo KPFENS HaSOy
& NayCO; % iV THT D pH % 6.8 KBIELTcH &,
10% O % 4w Albumin (FF) % M 2 oo — 7,
Methanol (BEE{b2%, #:8k5) 10 ml 1= RFP #fi% 100
mg ZEMUTHEKEZIED, & ORKCBBEZERKE N

B HA8E B6F

ZTHRL, SHwEAO RFP ORE » £ h Th
0.25, 0.5, 1, 2 BXY 10meg/ml T7cb X 51z
TRAEE LD L, FRBRE Sml FO457EL,
Fig. Transition of Tubercle Bacilli in Sputum
Culture of Pulmonary Tuberculosis Patients
and its Sensitivity before and after

Rifampicin Treatment
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Note. Same as Table 1.

Table 1. Transition of Tubercle Bacilli in Sputum Culture of Pulmonary Tuberculosis
Patients and its Sensitivity before and after Rifampicin Treatment
Culture result before and after Rifampicin administration
0 1 3 4 5 6
47 16,43 440 1,43 4A/39 2./33 0/35
(a) | adten @328 b0 (had) e 6ad)
Sensitive 1843 6,40 3/43 5,39 2/33  0/3
(b) (41.9%) (15.0%) ( 7.0%) (12.6%) ( 6.1%) =
&
=
A . 19743 24 /40 24,43 22,39 18,733 18,735
5 Negative (42.8%5) (60.0%) (55.8%) (56.4%) (54.5%) (51.4%)
8 (a) 7/43 . 12/40 18,743 13,739 14,733 17./35
" a (16.3%) (30.0%) (41.9%) (33.3%) (42.4%) (48.6%)
esistant
(b) 5 /43 10,740 16,743 12,739 14,733 17,/35
(11.6%) (25.0%) (37.2%) (30.8%) (42.4%) (48.6%)
w | No growth 1 2 1 1 1
-é Drug changed 1 1 3 5 6
© | Not examined 3 4 1 4 6 4
“ | Death 1 1 1 1

(a)

resistance or 0.5 mcg/ml and 1 meg/ml incomplete resistance.

(b)

. The concentration of rifampicin resistance of tubercle bacilli is difined as 0.5 meg/ml complete

: The concentration of rifampicin resistance of tubercle bacilli is difined as 1.0 meg/ml complete
resistance or 1.0 meg/ml and 2.0 mcg/m! incomplete resistance.
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ZhiICHBE LT RFP & sz hnz < 1%750
E Lo T ik B ofcksing 37°C iz 1 &
BND T, HERADLNC EERTEIDT D 2 BWERE
H Lo

3) BEEEERLORHE

3 OWEZIN DI X0 oS W THBESEPTA~
B SR ERL, oA —20°C » Deepfreezer 12
WD CTHAERFE L, MHEREDE 1% NI il 2 (%
& 37°C MINEind T 3 %, BRI X oA
I 1078 mg OB L o, BRI 37°C I
o, JFRAIE UC3BEBICEEL T, X OKBF R
HUNCRRE &R U ORER HERE Ui,

4) EREPIFESIMRE s X OHEKE

BEEREE (BAL - BERE= - SHAF), BHEN
Bk (RINRE), ERFS (BRER - ILEIERE,
B =4En G R —), EEmmERk KB
FR - BHEIER), KIFEEHE (LIEHER), BERRER (G
TRFHE), ENTFTREFER UMK, BETEERE (R
THFERE), LHISARBE GERIEME), ERMbIRE (&
U, RERARHEE(CBRERD, Bz kL
H#), FrRERRERE (< RS - BBRE)

BOR K &

1) WRRPEEE O L oM BB OHER

RFP WEERBHIATR ORISR B B B A M LR © R
1, R FioR$o <, 12 A% 19/43 41 (42.8%),
27 At 24/40 61 (60.0%), 3 A 24/43 ] (55.8
%), A2 Atk 22/39 B (56.4%), 5 B % 14/33 f|
(42.4%), 6 7 A% 17/35 B (48.6%) THhoto T/t
bR 2 D ARERLEL, FOBKREET
LT ZERFD BRI,

BEHD ORBENEROBBE LK LT, KEKEN
BT % RFP QERKiiHEZ—i5 0.5 meg/mi 53400t /x
AL 0.5 meg/ml - 1 meg/ml RELTELL - & HEL
T, MHEEOHBLEET 5L, £10 (), N0 (a)
DEELTHBo T b IREFIAEL S A1 7/43 B
(16.4%), 2 7 Atk 12/40 ] (30.0%), 3 » A% 18/43
B (41.9%), 4 7 A% 13/39 B (33.3%), 5 At 14/
330l (42.4%), 6 » A% 17/35 4 (48.6%) THoT,
TR VRGO 1 0 BB 16/43 1 (37.2%), 2 A%
4/40 B (10.0%), 3 Atk 1/43 61 (2.3%), 4 7 A%
4/39 1 (10.3%), 5 % Atk 2/33 B (6.1%), 6 » Atk
0/35 B Thofo

LiL, BRI iE> T, 1meg/ml 5240 is
WL 1meg/ml + 2 meg/ml TR524:MMHk L F % BRI 04
LT, MHEEGOHEIE, £10 (b), Ko (b) @
ZEL, 12 A% 5/43 41 (11.6%), 2 7 A 10/40 4
{25.0%), 3 Atk 16/43 i (37.2%), 4 » A% 12/39
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i (30.8%), 57 B 14/33 B (42.4%), 6 » H# 17/
35 A (48.6%) tich, REEMFFEONL, 10 A% 18/
43 B (41.9%), 2 7 Atk 6/40 B (15.0%), 371 A #
3/43 #1 (7.0%), 4 7 A 5/39 % (12.6%), 5 » A
2/33 Bl (6.1%), 6 77 A 0/35 HITH2%,

2) WRRAPEREOWRIEA &M EEOHEE

RFP WEBHIATA DR IS BN O R ©
e, FEGIC ST MEEO B 2% T5 &, &
2RRTTELTH Do

Tedob A IGERBIIRBIZR T OB EN R B
EL7elfo BIZW Ol ABRHAL LIcAFO S e b,
TOHE ML LR Cli—IFaMb L e, 0
BB & oo, DIX—REEENWA L=t HO
KEPFEIC S & 0%, EnBrE kBt A b EDR
DN DIFHETH D,

ARED No. 12 127REBHAAHT 0meg/ml T % %23, 1
7% At 0. 5meg/ml 5E4:fiftk, 1meg/ml TR5E4LM#E: & 7s
Dizo LAL 37 FLREREMEIL L%, BF® No.9
1T—FF 0. 25 meg/ml 5E4:fif ¥, 0.5 meg/ml TREEAT
Lisoftic, ¥7- No.29 X 2, 3 » % 0.5 meg/ml
SELMME & 7e0728, 4 7 ALREREHAE LT 5,

L LCH#D No.13, 65, DE:D No.5, 16, 32, E
BED No.14, 71 o Z b —7=0% 1meg/ml SELTH %
WELIBCI1z 14 (CBE No.35, 727 L Zoflid 1
meg/ml SELMHEEB OB At Licss, FOR AR
1% 2meg/ml, X 5z 10 meg/ml L BYRERY 1o Tt 2
BLTC?) 2RE, ToBBHELLCNS L DIkl
Vo F7CBED No.20, 66, DD No.23 o=k <,
2 meg/ml SELTMHEHEBHICREIL L 2 EL 1413 57
Dbt

3) FEEGIiz 312 RFP ot p:EOHE

F2EHDHT L, ERBELHT LS EERA
IS RERE G OWEHE X b 238t LTk BB e oW T, KBk
Bzl RFP OMEEOHBEZHEL TP &, C
o No.25, 39, 61, DD No. 4, 36, 43, 64 D =
L <, WM Single step-pattern o iE ] d D SR
%o LLCHED No.13, 20, 35, 46, 65, 66, DEED
No.5, 23, 44, 47, 62, 68, E® No.14, 71 o= &
<, BRECR—B—BLREOMELHESR L T <
Multi step-pattern D3 5 2%, FHLAH%LBD BRI,

% ES

RFP [f B #5531 % BAEEE I ZAE © Wik
WAL R ORI, BFEB2 AR R L &
{, ZTOHEWKIETLTPL 2 E2EWDBRI, 2D
PRALHRBE, DY B X O DY o FhFh RFP 45
HEE 5 3l 2 B BR IR L 1R LB R 2 LT
%o
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Table 2. Transition of Tubercle Bacilli in Sputum Culture and Drug Sensitivity Test of
Pulmonary Tuberculosis Patients Treated with Rifampicin

Case Sputum culture and drug sensitivity test before, and after Rifampicin administration
Group Note
No. 0 1 .2 3 4 5 6 *
3 _ I —_ —_ — _
61 o7y
7 HE 1 — -
07 07
12 # 2 - — - -
101 oY% (0.257)
HH -~ — — - - -
11 0y
12 + it Hi - - - -
0y  [0.5717) (0.25~0.5)
+H, — —_— — J— — —
15 1 oy
+ — — — — —— J—
2l | (9.257)
+ 2 4 — - — -
A 301 oy 07 07
34 T - - - - - -
07
- 1 ~ - - - —
ST 1 oy NG
,H.|. J— — — J— — —_
8 1 (0.257)
2 — — ——— — [ —
41 07
6 p— — — — — —
21 oy
_H_ — — — — — —
2 | oy
# + — — - — -
67 | oy 07
HhF — — — - - —
70 07
H — — — — 4 —
31 oy
9 i H — 3 1 65 -
B 07  |(0.25~0.57) 0.257(0.57)
94 + - -+ + —
07 NG NG
29 + — 50 100 — — —
07 0.57 0.57
8 HH 20 1 — 10 6 5L |« HH
07 07y 0.257(0.57) (0.57) 107
13 H - - - - 10 3
07 (0.257) 1727
2 # - - 1 i e ++
0y 27(107) 107 107 107
-+ — - H
C | 25 | g.957 107
10 —~ - - 2 - 1t S
3 1 o0y 17 2y |17 107
39 4+ — — - - + +
(0.257) 107 107
m # + - — + H +
07 07 : 17
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Grovp Case Sputum culture and drug sensitivity test before and after Rifampicin administratioz Note
No. 0 1 2 3 4 5 6
16 30 4 — 15 5
(0.257) [0.2570.57) 107
4 — - - ~ + H
c | 8 | (0259 107 NG
I + - - — + +
65 1 oy (0.257) 17 27109
i - 70 H + + +
66 | oy 2 €107) 107 107 107 107
[ it 4 i ! i i as I
oy 07 107 2 7(107) 107
i H 14 H 6 H
S 1 0y [0.25~0.57) 0.25(0.5~27) 1  0.571%) 1729
H H + H i HHE 2 T
161 oy 17 (0.257) 0.257
W + 1+ + + + H (0.57)
2| oy 27(107) 107 107 107 107
HHE H + W +H " W 7s
32 1(0.257 107 2 ¥(107) 107 1727 172~107 1A2~107) 107
TES 50 50 H+ - H
D | 33 0.25~0.59| (0.259 107 107 107 107
26 L L HHE W 150 1 i
07 0y 07 NG 107 107 107
i3 i + W " 1 H W
07y 07 107 107 2 1(107) 107
“ i + + o — 1
(0.257) 0.25%0.5~107) 2 7(107)
# 10 H H m # H
47 (0.257) 07 NG 0.57 0.257 27
6 HHE 40 HHE + 4+ il +
0y 0.571~107) 107 107 107 107 107
L L + 4 - - 4
63 | (0.257) | (0.257) 107 107 107 107 107
H + i
64 1 oy 107 07
68 H + 5 7 + -+ -+
0y (0.257) 0y (0.257) 107 NG 107
14 H 1 H FHE THE H FHE
E (0.25~0.57) 27 1712~107) 10y 107 107 107
- At STEIN HHE -
(I (0.25~27) 17279 2%7107)
Group A : Bacilli converted to negative after Rifampicin treatment.

Group B : Bacilli once converted to negative and returned to positive and again converted to

negative after Rifampicin treatment .
Group C :
Group D :
Group E

% ! Rifampicin administration period in month.

7 Completely resistant, ( 7 )
NG :No growth.

BEBAB OB OHER I, MitRT o<, K
BT 1T 5 RFP ORI 0REES, FEHD OR
RIS S DR B ol LI S Ric o W T o
KRB NEBRORGE) S 0.5 meg/ml FELMME Fs L O
0.5 mcg/ml « 1 meg/ml RELMEL EE LicBE (2)
L, ZORODERE#ECESE 1 meg/ml SEL0M R
X0 1meg/ml « 2meg/ml REELMELEE L 84

Bacilli once negative converted and again became positive after Rifampicin treatment.
Amount of tubercle bacilli in sputum once decreased and again increased after Rifampicin treatment.
Amount of bacilli unchanged after Rifampicin treatment.

: Incompletely resistant.

(b) %, 3HABKE TR TR LHERNC A LAMEY
fix, Fo®BPLLnERD, 5, 6 1A () ()
O HEIE—E LT, 6 » AR LT 2, it
FRELTLE D C ERRD BRI,

#AERM IS 35 17 5 RFP ORSMERISTEH I L B
(BIF MIC 2#%) BT 2 8EY9D 132k ic &%
RS, RS AMERHLCLW BT LK, EEk RFP %
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Table 3.

W OBA8E H6F

Minimal Inhibitory Concentration of Rifampicin to Mycobacterium Tuberculosis

on 1% Ogawa’s Egg Media and Kirchner’s Semi-liquid Agar Media

Species of media Kirchner’s semi-liquid agar media
P (Incubation period : for 3 weeks) Total
meg/ml 0.1 0.25 0.5
2.5
1% Ogawa’s
egg media 5
(Incubation period
tfor 4 weeks)
10 5 5 10
Total 5 5 10

R LB O ERBUC I T 2 X & b Thitv,
Nitti et at.?n, HESHFY, EHF2, M52 702 OMEIT
HH, LORBREOmMMEL b > THIKNEE 50, &
WS EIRFIC & o TRBBERMPA LB b
DI B OMERE I L 1% NIEH i st
% RFP OEEIRM 4 DAy, 10 meg/ml SE4THHER X
O 10 meg/m! » 50 meg/ml REE&MMEL L& 52k
DB TH Do FA 1z s RFP ORI 05
FUEWX 1% /IS, 8k 4 BHE T 25 meg/ml
THbo T3 RFP oK I1T K L8N ©
1% 10meg/ml L3 50NREHETHD L#|EL T %,

Amino FCHEGROTUEEANE, I © 12O
DBFE BB AR S TN T 5 o L 230
BRTWAN, —7, ZMEIRESHEH O R & o & %
%, MBI RS XD KRB R\ TRE LT
WHZELIDERTNBY, £ TEEw RFP TH
BERHEAT L O 5 BEOERFEEOWR &, KX
D 2 Ll E e o T A KT EDN R T
BWAZIT, TOMEMEOHES 2122 L ¢, RFP off
IR DI FUE O BiaT & i A 7o

T s RFP JEREEBAIARI B OVE IR RS BB R S U
DHBIZRI, FECIOMMEEROHERY BB T %
L, A-BFf 20 GBI EMEL Lz 4 TLX, RETMEE
23 0.5 meg/ml SE4E, 1 meg/ml TR5E4 I IE2
T\wb, L2L C-D-E % 27 #ICI1E—720" 1 meg/ml
SELTMER R L7 D, CHED 1meg/mil 5240 H:
RHEB B O ABKIE UCTE A X ) WikiEE itk
BRI 1AZRE, 7THRZOBBREIEL 7 vwid 2
D2y, SHEREOHELZERL TP 2 EREDLR
72 F7o C-D B 25 fh 2 meg/ml SE4fit kA S L
723 TlY, FOHBHIELTWAE LD 1MLEDBR
VAN el

BEARD DR EFIAEEEEE OEIR L D 5L - BkE
JAWTH o ERIC KT 5 RFP © 1% /NI 4 84
&, KFME 3 WHED MIC »AHEIE & LTkt

&, EI3RFRTI &L, RFP o MIC /hiiF#hc
1% 10meg/ml CHYH, KRB TI1X 0. 1~0. 25 meg/ml
THbDo L7 DT, KIRENTHEITSH 1 meg/ml 13/
JNEEHNC 3610 % 40~100 meg/m! ¥4 T 5 © & #
EINbo

LR DR 7 b O ERBRBHE DR LT, K¥
B 315 RFP O RMEORE i H 1%, 1mcg/ml
LEZTRBIRVEDEEbR S,

Wiz Tsukamura, S. et al.’ [ 3/NI[EH @ 81T %
Rifamycin SV O p:EEE 1T, HyRv #TlL Single
step-pattern TH 5% & i & L 720 RFP @2\ Tk
Canetti, G. et al.?® |3 Lowenstein-Jensen ¥%ih T,
O3 1% NNEEHC AR In M R EERTE Rpi 38 b
Nizo LT RFP » Rifamycin SV 0k CH5
DLEMRTH D LN, S DIBE LGS h-EkE
COWThHFE UFTRNE L LHE LT B,

LasL, B RFP CHEZRHT L CWHEEDE
PRE D ER G LS BERC oW, KRR Ay
TR A% 1T\, RFP OfitEE OMR & Bl 1T
@< &, Single step-pattern DER]L EITEED B
7oAy, Multi step-pattern DEFDIF 523X D £ < 3R
) B%’Lf:o

DX 5 RFP OfHE#EEE IR FED bt
DU, HiREEHIO MIC iy g #RT, B,
R, EEEE, EREERO4&ET, B, 5
HERBE D IRAFE L RIS OMEC L 2D L E 2
bhdo

& B

FIEMARIERSE N LT, RFP fEHESELZITL,
Kirchner iiBksHic fsi) 5 MHERE © #ER 28253
B LDTEI AT e WT, RS OHER &
iR OHER 2812 L ¢, RFP OFFKNMY: © 5 A iE
¥ L OB RE R L, ROBEEE .

1) RFPRRBIASEIIR it 2 S5 5 o &t
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RO BNIice Tk b Kirchner PR EIEEHIC 1T 5 FE
IRt % 1 meg/ml 5E&fiftEds L 08 1 meg/ml - 2 meg/
ml EELMEL EE LicB &0, REELE I 305
PSR ORI, TREME 1 2 Atk 11.6%, 23 A5
#% 25.0%, 3B HH37.2%, 4 3#£30.8%, 5 A%
42.4%, 6 7 Atk 48.6% THDT

2) Kirchner YJREIEEHIC 35175 RFP DEEIRINM:
OB FMEI 1meg/ml S24 MM % X O 1meg/ml « 2mceg/
ml R4 EEEZ TRKBRWEDEBbhb,

3) FalEfio Kirchner HEBEEHIIZ 3175 RFP ©
Mt RS0y, Single step-pattern DIEHS A%k
WZERD BB H%, Multi step-pattern “CEE D2
BLTPIEADIZI N X V%L B DBRI,

AL OEG I AT 4 11 B 12 HES 19 [1 B K458
JRFEHTTH 4 - 5 8 Bl H AR R EA AR
T B W THRE Lo

WXy, TIEE, IEBEEBhOHRILIIZE
e B OV RS I O M E I BT B
7ok, RPFFTE—BHEKALE XD Rifampicin D
KOG L ZnlEz s b OWREE DT I E T TiTh
Nicz LR LCHEYERT %,

X ik
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