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STUDIES ON THE TRANSITION OF SENSITIVITY FOR SM, INH AND
PAS OF TUBERCLE BACILLI ISOLATED FROM THE PATIENTS
TREATED BY TRIPLE COMBINATION CHEMOTHERAPY
INCLUDING SM AND INH WITH SPECIAL
REFERENCE TO THEIR CLINICAL COURSE*

Toshio OHSATO and Hisako SHIMIZU

(Received for publication October 3, 1964)

Studies were made on the transition of sensitivity for SM, INH and PAS of tubercle bacilli
isolated from the patients treated by triple combination chemotherapy including SM and INH.
Thirty eight cases were selected from patients admitted to the author’s sanatorium during the
period from April 1, 1962 to November 30, 1963 according to the following criteria :

1) moderately or far advanced cases,

2) cases with definite cavity,

3) cases with positive bacilli both on smear and culture,

4) bacilli isolated from patients before the beginning of treatment showed no or few growth
(less than 1% with that on the control media) on the media containing 10 uxg/ml SM
and on the media containing 0.1 ug/m] INH,

5) cases treated by triple combination chemotherapy including SM and INH after admission.

Sensitivity of tubercle bacilli isolated from these cases before and during treatment was
examined by the following procedures :

1) Media : 1% Ogawa media,

2) Concentration of drugs

a) SM : each medium contains 2, 10 and 20 ug before coagulation, and because of ab-
sorption, actual concentration in each medium is estimated at 1, 5 and 10 ug/mi,

b) INH :0,025 0.05 0.1, 0.5 and 1 ug/ml,

c) PAS:0.1, 0.5 and 1 ug/mli,

3) Inoculation of bacilli : Bacillary suspension of 1 mg/m/ was prepared from the isolation
culture or subculture by using grainding flask. Suspension was diluted, and 1073, 107*
and 107% mg of tubercle bacilli were inoculated on the series of each 2 test media.

The transition of sensitivity for drugs was studied with special reference to the transition

of bacillary findings and the changes in roentgenological findings, and the results were sum-

* From Research Institute, Japan Anti-tuberculosis Association, Kiyose-machi, Kitatama-gun,
Tokyo.
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marized as follows :

1. Among 38 cases, 34 cases converted to negative both on smear and culture during
chemotherapy.

2. No marked changes in the sensitivity of tubercle bacilli for the 3 drugs was demonstrated
during chemotherapy among cases converted to negative. As shown in Table 1, the rate of
strains showing more than 1¢% growth on the media containing 1 #g SM and that showing more
than 50% growth on the media containg 0.025 ug INH and 0.1ug PAS, were nearly equal
during chemotherapy.

3. Among cases converted to negative, no growth of bacilli was observed in 85 of 89 strains
on the media containing 5 u#g SM, in 88 of 90 strains on the media containing C.1 #g INH, and
in 56 of 62 strains on the media containing 1 #g PAS (Table 2). The growth rate of bacilli
grwon on the media containing 5 #g SM compared with that on the control media was less than
3%, and that on 0.1 ug INH was less than 30%, and that on 1ug PAS was less than 1%.

4. Among 34 cases converted to negative, cavity closure was observed in 16 cases, and
the remaining 18 cases were the so-called open negative cases.

5. Among cases converted to negative, cavity closure was observed more frequently among
younger cases, cases with smaller cavity, and cases with non-sclerotic walled cavity than
among cases with higher age, larger cavity and sclerotic walled cavity (Table 4). Furthermore,
among open negative cases, smear positive but culture negative results were reported at 17
occasions in 9 cases, and on the contrary, such results were observed only at 1 occasion in 1
case among cavity closure cases (Table 5).

6. Cases showed continuous bacilli discharge was 4 in number, and the failure in negative
conversion was explained by the following reasons : primary resistance to 10 g SM, decreased
sensitivity to SM and INH, decreased sensitivity to PAS, and interruption of chemotherapy
because of the sideeffect.

All cavitary cases sensitive to the 8 drugs in this study, converted to negative, and the
failure in negative conversion was observed only among cases with decreased sensitivity especially
at lower concentration of drugs than routinely used one. The fact suggests the importance of

conducting sensitivity test for 3 drugs including lower concentration before the beginning of

treatment.

&

BRI X VIR LORC 5546 L, WBEYERT
LA, bAHACI—ERE LCEAES T 254
ETE, HOEARMICHER R bIRS, Tibb, B
DIEMEALT B HIC, B 255 2 2k lt
B ENRTHDH, B2 R 5 ) Cl o flEEHI
R UCHIRNMME A BT 5 2 L2038\, 0Dz A
et LeploBHEE OB, MBSl B
LTWwBY,

LAL, TRBOMHEE WS O, BRIl R
EDTHALNRIE DT, BEINHEREELL o
EHENDDTH, LOERDHEENCHK 5 HIEHRE
[H 1% (minimal inhibitory concentration, M.I.C.)
I 2~3 FRNLDOHRL G, BUTOMMERAL SM
oW TIE 10y (&8 207), INH 12 0.1y, PAS

il

B 1y Ry oL bEVEETEHB2, M.LC 1 SM <
2.57~57 (5r~ 107 &), INH {3 0.04~0.057,
PAS 13 0.25~0.57r BELE2 bbb, LihnDT,
FRREIMHE AR XD Cuviod BRI L7\ &M D
BT RFARD Z LILTE 7\,
EORABEMEZBRC L OTED L S TR TI0R
55 Do ETBMEOHETR & BEOIEIRAEROME 72 A
ONDBIENS DA 5 2o A ETIUEED L 5 7
HIRDDe CORCEHL OV SNIHETZLAER
EP oY A

EEL BB D IEANRME OHERS 2 KU X 0 #ip <
B L, & DRt BRIl : OBIRE N, B
DEEETUL 5 2ERNE LN B Y 5 DR PITE Li,
ZO RO, SM, INH @54 % B E T3 7e s
SHE LR (#h) BzelF, SEHEfALrdS e LTk
OB AT 727,



1965418

MEMRETOEE

KPFROR % & IoDl B, ROKLKEEWITH
DE L, Thbb
(1) ABEEHI O ZREETHH0
(2) JREDOILY RFTDO 2L EDD D
(3) AEEOHEBRETHEOPHHEOLZ LD (B
B CERIC X B EAMEY H ko b o)
(4) o SM, INH o 2 #le st LERRITHE %
TR TN E D
* ERRREYE 7 L &1k, SM 10y, INH 0.1y &% #uc o
RERRDLVD, REOEENNREHO 1% UTobne L
o
(5) Akztgic SM, INH 2 & & ianTishh
TnBHD
LD 5 2oD4&EDF X T HcT D%, B 37
44 A, 38 4 11 A ¥ CoOMD ARG OV TERE
LR, —iG 4B bhi, Lrl, 414035 H
IR 2 Has it 2 s 161, SMEERKM i
FEEIN1H), BIOEKRNHEEET 2 L 8H%
L 3 BlDEr 5 flnvE Eh T\ 5%, TdtEx BT 5 3D
5% 2 ik, WEMEC K LeplomE TRl L
Too ECHOIEAIRMEOHERIL, ZFHD 1 HEZED
35 BlCDOWTHRE LIeD T, KEEE 2 balBitLic
H0OIx, AL FIFD 5 2 FITH B,
¥4z 39 fld> Background factor 1o o\ ~TlY, FE
DIFETH Factor Blic b2y, & 2 TIRESHIR S 39
FIDRFERLTE L,
A 55 29 B, 4z 10 f,
£ 4120 KL 15 45, 30 ZFfX 10 i, 40 ZFfX 6 4,
50 Z¥f 5 #7, 60 ¥fX 3 fi,
TRIRIE « 7oL 34 5] (RIENEEERT7S \»~ L gilElEEE D

fikft T ABE) o
Y 56 (FHERT - LR ORI
W ARD)
VERENZS « SM-INH-PAS 25 3,
SM-INH-Isoxyl 12 31,

SM-INH-SF 2 4,
ZD 5 SMAERHEENZLDD 2~3 » BiFlsbh
Jeb ok 284, H3MBE16], B2 HE154IThH %,
EERRR B DBIZEIAM © 6 7 ALLE 9, 9 AL L 14
B, 12 2 ALLE 9 1, 16 % ALLE 3 4,
18 7 AL E3 #, 21 » ALk 1 fi,

L T

1. EOEARMEOWE

ABehsds Tov SM, INH 2 Fla& i s A 1ml
DA EOBEZRREIRT X2 CHBE S R BRI oW TRl
RBFERHGT, SM, INH, PAS 3 ¥icxh4 5 ik

21

PHRE LT,
(1) #5#h:1% /NIKsH
(2) EHIEHIRE
(a) SM:17, 5y, 10r—RREE (SFREIS
DRD 27, 107, 207)—0 3 HEEE
(b) INH:0.0257, 0.057, 0.17, 0.5y, 17 ©
5 JLEE
(c) PAS:0.1y, 0.57, 1y @ 3R
EHEIRYR, TR, FEAIE AR, RS
WETHe el (1958 48) Wit D> THEBL Lo
(3) BEEME : B Lo CEBERD OO LCH
B (DEEERE O I L 213 1% NI 25
ERE7 S A 2%EHA L CFRVERC LD 1mglcc DF
WElEy, “huxHiR L < 1073mg, 10~*mg, 10 ~*mg
D 3RO HE L, BRI EEERE 1 B
DWTHBEED, LEFABREEERERDORD 2 K
TORMH LI,
(4) BIBEBIOHE
BiEEg 2 B X v 6 B CEERLE L, WRSH ED
aw = —BRBEZ bRDERTIND (ORFISSHE L L
T) KB EORBREOEE L HE L,
2. HROR 2 H
SM, INH % &1 iaHic X A EtRE L O XAt Ro
A HE Lo BH 1E (ME) oA T3 AL
RERELTHwIR, B bgod ot e L
2, BBl ik 6 » AL BB TW B, B
WG —RREE R EE Lo HiHc G D ishote,
Pk 1. & 2. Of#ExiRAE LT, WORRARZME
DOHER & RSB OB R 2 TG L 720

LA I

W5 89 Bl 5B 35 f (5% 1 BIRZERD i)
IBHRC X o THEM ML Lico 78D © 4 BIILEEIEYE(L
TR LIb D e, —TABEME Lo bie BT
DL DONEENTE Y, 464 2 #ik SM, INH D
TN C oo BERRNIEZ R Lcd D Thol,

HE LBl B

A. GBI OB DERAIKME

1) SM 17, INH 0.0257, PASO0.17 5okl

T DOEG OHER

SGURTE DG AT B REGI THRIEMIL Licd Dl
34 BlCh B0, EHADLWEIT 5 AR OEMEL
Lz 1 fla izt 35 flic o TR o B o SEHIRE
DR ZAZBLEL1DT L Thb, IR © 4 F 2
15 flcigEimmg 1, 2, 3 » HoBERL -~ 0k, 1A
EERB O AR ARET T 1 » AN EEEEL T
BH005D, ThHIFMOKEBACHETLTHLS
7 Thb, FORBIZTED X5k, SM 1y © 10%

CRE L



22

Table 1. Proportion of Bacillary Growth on the
Media Containing Minimal Drug Concentration
Among Cases Converted to Negative (35 Cases)
—Demontrated as per cent compared with the

growth on control media—

‘ Month after beginning

Drug
2 | Per cent | of chemotherapy
%(;g(t:ﬁ)r; of growth Beforei 1 2 3 4 5
o | 4| 710 2 2
~1% 3 4 2 4
19~ 2 3 1
15M 109~ 5 5 6 3 1 1
ne 5094 ~ 2 4 3 1 1
100% 1 3 4 1
Total | 15 | 25 26 16*% i 3
0
INH
0.025 ug
0 3
~1% 1
19~ 1 21
PAS 109~ 7 3 7 4 1
O_ 1 lug ----------------------------- Smmmeeesnsnnne ———
509~ 4 9 4 1 2 2
100% 3 2 2 i
Total 15 | 15 17 9 3 3

Number of strains tested for PAS were less than that
for SM and INH after beginning of chemotherapy, be-
cause Isoxyl or Sulfonamide derivatives was administer-
ed to 13 cases instead of PAS. Number of strains tested
for SM was less than that for INH at 3 months, because
SM was discontinued at 2 months in one case.

Table 2.

Number of Strains Grown on Media Containing 5 ug
SM 0.05 and 0. 1,ug INH, and 0.5 and 1ug PAS

B BaOsE $1s

Ll INH 0.0257 #5308 PAS 0.17 1 50% Ll Eo>
HECEHORE Licd DIIBRAEFAOIHLETHLY, =0
RITEFROBEC L2 Th ¥ W BB o\ Lt oT
HORML LTk LA RE T 2O
HEVEHTH I L HERT Z,nl)@a%xﬁﬂhzn
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Bk oW

SM 57, INH 0.057 35X¢8 0.1y, PAS 0.57 %5k
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L ThhbH, BTHBL5 SM 57, INHO.17 1
EORBEERDIRIZ S TN Ths2, PAS1y @
WTe D OMAEE LT\ 5, FEAPICLD &,
SM 5y CHOREE L A BOREFED ZA T LTh
3% TFThbh, 107 THFKE LicdDidichotc, INH
0.057 ICFH Lic 24 #RD 5 HEFUL, KB O EHEn
1% UTFThy, wgsme FURE (100%) CE L
72 Db 1 Th D7, INHO0. 17 it 2 #0E
PFEF LIS, 1#E 0.05% T oEIa T, fbo 18T
30% LAFChotc, PASO.57 iix 17 BN 5H L
7ehy, 1009 WWHEE Lcd DIX 1T, fiiid~Tl1y
DT OEIG LrEREE 2R Dl, %7 PAS 1
T IHEE LT T I U T OEIETh o,

8) SM, INH 35 X0t PAS DfEREM IEE & 1§

DEMEDFEFIZ DT

BB DK BA B L, SM 5y LIF (107 &4 1%
NIEEHL) T 89 Hhes 85 #k 99.4% »5Eec s AR
&, INH 0.05 ¢ LLFC 90 #keh 66 £, 78.3%, 0.1
v BT 88 £k 97.8% M5 achiik X i, PAS 13
0.57 LIFT 62 ¥kef 46 #& 72.6% 235, 17 LI 56
Bk 90.3% PELREERMEIEIRI, LichioTEIE
Ao M.LC. (% SM x5y, INH 3 0.05~(0.17),
PASIZ 0.5~(17) £ Z 2 CL W Th A5, LicvoThs
BE OO S, SMiz 57 Kz d o, INH
01y znd o, PAS 13 1
TRAEZRNBDEEL D LINTE
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Concentration Strain ‘Beforet 1.._2 ; e . ‘Toml % ETE{?}@X%L@@;@ (7‘3
No.tested | 15 | 25 26 16 | 4 3 |“§9_ m HIRES L OFAF) 1CPIRT 518
SM spg TR PR R R TR
0. grown | ‘ ’ 4 . .
- I . ! ABERICB Bimic 22 I 5 FEEE L,
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IN 0. 05 Iug e i T T T U U SU I
No.grown | 5 | 6 & 3 2 | 24 LRLORBHITES, co 344
[ i ‘ e ‘ 3 723 CEn o7 S N
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, \ A I S | BEAT bhb, Thbb
! | "
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S L R ~N .
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Table 3. Sensitivity of Tubercle Bacilli Among

Cases Converted to Negative

—Comparison between the cavity closure cases
and open negative cases—

a) Proportion of strains grown more than 10 per

cent on the media containing 1 #g SM comparing

with the growth on the control media

| Month after beginning of chemotherapy

Group

Before| 1 2 3 . 4 5
Cavity | 314 | 714 710 5/6 @ 22 1)1
closure - | I
case | 75% | 50% 70% 83.3% |
Open | 510 | 5/10 515 29 . 01 22

negative ! 1
case 50% ‘ 50% 88.8% 22.2%; |

b) Proportion of strains grown more than 50 per
cent on the media containing 0.026 ug INH
comparing with the growth on the
control media

Month after beginning of chemotherapy

Group -
Before| 1 2 3 | 4 5
Cavity | g4 | 914 4/10 4/6  0/2 01
closure |
case 759 | 65.7% 40% 66.6%l
Open 3/10 | 5/10 5/15  4/9 | 0/1 2/2
negative |
case 30% | 50% 38.3% 44.4%
case) ...... 18 45
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Table 4. Age, Size, Number and Type of Cavity
among Cavity Closure Cases
and Open Negative Cases
a) Age
Age
Group 7 -
20~ 30~ ‘ 40~ 50~ 60~
Cavity closure }
case 9 5 ‘ 1 1 0
Open negative 3 5 5 3 2

case

b) Size and number of cavity

Number E Size (external diameter)
Group — — ————
1 2 3 | Large Medium Small
Cavity i o
closure 0 2 4 3 11 2
case | R
Open l
negative 6 2 0| 15 3 0
case |
c) Type of cavity
Nonsclerotic walled Sclerotic walled
cavity
Group
Ka Kb Kc Kd
~Cavity - ._} T
closure 7 6 2 1
case L )
Open
negative 3 1 6 8
case

Z2IFEL D %\~ D7)N open negative caseilig h g\ &
Wz kikieaotc (BEORRERT AEE, &R
MELICLDDOREWHRFL L, 12 TIERETLL0
ZEFRBRAFE L L) IO KE X, SREN 1S
cm SR, 4em i, 4dem PR/, Ehvehuh

i, k&$5HL, DX 5T open negative case Dk
WAHEIREREHFT 5D THDI,

DOER, ZEREY FEWH/FINCHD L IkRDOFE 4¢) O
X5 b, AN 2 2L BB BBHAROIEF IS
TUEFEERC G LI W E b b3 5 & D, 3
7edb, Kz #EEEL L Kz—-Ky—-Kx—-Kc—»Kd—-Kb
—Ka Ok Lico 2D X3 LTHD & ZeiyLFID
KIBTIEWLEEZZFFITH B 2%, open negative case
TIEBHLBEZ AR RSB TH %,

5) MR

BRSO R 2 ER R oREA L L TAH B
L, BRI, #5 DX 5T open negative
case Tt 4 » AU EOFN 2242, Fhig s 0%
72 BH, LAsL open negative case IR
Pt — B DB AR D Zbh 5D T, ThbhE
HoECing CHErT 5 £3 0 X 5 i open negative
case CIXFFEOFHCHIMNE L K Bie7ed, 42 A
BLED LM 50%, 7 HAMECHhS S DM 27.8%
W bHivic,



24

il L, ZEFlERE T 2 A
DR hicd s Dixin, 43 ALE

Table 5.
Closure Cases and Open Negative Cases

B4k B1E

Duration of Positive Bacilli Among Cavity

DD 257 T EiemDte, DB

Moenth after beginning of chemotherapy

. Group Bacillary result
KRB SR Ze A R B 12 3] 405 6|7 8 9 |10~[13~
TR 11 EICR bhicic T E s \ 166/ 11 1) |
L e . Cavit | Culture (+4) — |
7273, open negative case /¥, 94 Ia“ v 18.8% |
closure ' 1
% X1 3 6 2 1 1!
17 MO X H bRTED, $2k case Smear () g
L2 PITIRHRBAAE 4, 5, 6, 7, 9 2% ;
T A0 5 [RIBIRIGE— 528 [ M 25 ot ‘c1 1210 31 1 |
¥, 10 » ALK (16 7 A % TEZD) Open  Culture () 27.8% .89
negative |
451 3 M DR R D RAHE T T case Smear (49 18 211 111, |2
IRHERTR L, ’ | 50% |
6) BRAE )
EREONRINC A B LR DL 5, SM HHED Table 6, Regim2n of Chemotherapy Among Cavity
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Closure and Open Negative Cases

L SsM injection Combm&c\lﬂd;rtlxc% Iolfl}ltler than
Grou e §
" renisy | Daity | Pas [isoxyl| Sfonemide
Cavity | {
closure 6 | 10 9 6 | 1
case ! | |
Open | i }
negative . 6 | 12 | 12 6
case \ |

7o DIL3FITH B, HEFIL 4% NaOH LBic & v 3%
B, 1% NaOH e X b 1% /NIEE &
N — ERBNFREE M RE 2 7oy, 4 B REaEa
T,

b 4 BIDART O EEEERERCENR s » A2 6, 7
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