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Fig. 1. Drug-sensitivity of tubercle bacilli

discharged from patients with un-
treated pulmonary tuberculosis.
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Fig. 2. Emergence of organisms resistant

to SM, PAS and INH in sputa
of patients after combined therapy
with two (SM-PAS, SM-INH or
PAS-INH) or three drugs (SM-
PAS-INH).
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Table 1 & SM, PAS, INH flifH, RfiHERC
B BEMWHED ZHic >0 TiB Uz, SM AT
BMED E5 33 B, K% 58 B, TM: 11 HiTh b,
PAS fEABITIE L5 48 B, K% 57 i, T 35 Hi,
INH AT ER 48 fl, FZ 77 fl, T 50 §
L8O, TRDLMEHABITIE SM, PAS T T
& EFBIDSTRBI L D ZHTH B, INH 13Tk
HRTACEICEDY, TWETHESEFAMI D RELS E

Table 1

Incidence of Patients Discharging Drug-resistant Tubercle Bacilli after

Variously Combined Anti-tubercular Therapy for 180 Days

\T - Drug ! Increased resistance Unchanged ! Decreased resistance
\ resistance ] e 1 ; -
\\ | 0 | 10 0 1 10 100 1 10 -100
\ | CZIN ANCT LT T TN /N
Drug\  Therapy 1 10 100/ 16 (100 /100 0 | 1 10 100 o o 1 o 1 10
SM;[With SM 8 6‘4*7:6‘2 % 10 7 s o0 18 1 1
. Without SM 2 2 1 2 2 5 2 4 s 16 5 10 8 4. 2 n
SO, . R S SN AR N - - - . ! I
PAS ~ With PAS 24 9 35 8 4 0o @2 13 2 o 3 35 4 3 o ‘ 0
. Without PAS 5 2 o 2 0 1 % 8 35 2 9o s 71 6 3 o
b : . : B A R S A
Drug resistance 0 0.1 1 0 01 1 10 01 0o | 10°
BV IN VAN R \ l ) ‘ 71N
D . Therapy 10.1 1 10 1 100,10 0 /0.1 110 0 1'!01f0 0.1 1
L — | ‘ ‘ ~‘ ‘ A AR SN B .
. With INH 24 8 2 10 5| 1 3% 25 14 2 27 5 12 1 1| 4
INH . Without INH 35 1 o0 ; 1 ‘ 0 0, 4 2] 2 1.1 35 1 2 1] 4
| | { i | | |
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Table 2
Number (and %) of Patients Discharging drug resistant tubercle
Bacilli after 180 Days Drug Therapy (17 -resistance to SM or
PAS and (.17 -resistance to INH are equalized with 07)
S~ Drug resistance | Increased \ Unchanged Decreased
Drug\\\Therapy | resistance ‘ resistance resistance
S R ,,,,,,“\,‘,,A — ~ = —
M Therapy in progress i 25/102 (24.5) 66/102 (64.3) 11/102 (11.2)
S Therapy discontinud ‘ 12/101 (11.9) 54/101 (53.5) 35/101 (54.6)
PAS Therapy in progress ‘ 24/140 17.2) 106/140 (75.7) 10/140 7.
Therapy discontinud ‘ 5/71 ( 6.5) 50/77 (64.9) 22/77 (28.6)
NH Therapy in progress \ 24/175 (13.7 128/178 (73.2) 23/175 (13.1)
) Therapy discontinud \ 2/26 7.7 13/26 (50.0) 11/26 (42.3)
|
Table 3
Relation between Drug-resistance of Bacilli and Chest Roentgenogram after
Anti-tubercular Drug Therapy for 180 Days
S Roentgeno- | T o
\\ . gram | Roentgenogram | Cavity
- i i
\ Drug | Impaired | Unchanged | Improved \,Total‘ Impaired | Unchanged | Improved | Total
Drug \\resistance .| i o | 1
X ; |
\\ Increased | 1 14 3 18 2 18 2 22
SM | Unchanged | 3 ‘ 39 12 54 1 49 6 56
Decreased | 0 ] 13 3 16 0 18 3 21
Increased 0 ‘ 15 2 17 1 20 3 24
PAS | Unchanged 5 | 67 17 89 2 92 6 100
Decreased 0 ] 5 2 70 0 9 0 9
i - “
Increased 6 | 7 7 20 | 4 20 4 28
INH | Unchanged v 76 2 124 4 110 6 120
. | i
‘ Decreased 6 | 12 4 22 i 1 19 1 21
| !

WIBHSRRET D, LB LINELDUSHEHTS &
INH ERBIT 0.1 7 &b 07 KTFEET2HBZNT
Litkb, T2 PAS iICiWTH AT 17 25
0 7 IWFRET B HIDIZ V. LichioThhvbiid SM,
PAS D4 17 & 07 OO EH%, Fiz INH
TIX 0.17 & 07 EDMOEB 2 UAR TS &
BRETRZOPEEL, COMOEFH2 REDHICA
NnT Table 1 ORHI% T EHELTHIZDH Table 2
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G TR AERBICENC EN & b N . IBIC
SM, PAS, INH OZnZhOIAIEM T b ED
TREDSIS D & b, EREHREAFLOAED, W
itk ER% X123 ¢ SR EEB D B, T2 SM AE
FABIR® SM e Ak TRERE 34.6 %, PAS
Tk 28.6 %, INH (Ci3 258D 2 ALY
BIADT DD HEEETH A5 42.3 % Td hiik

DD 2 FHL DML LPTVC EEREBDE D,

(IV] fE2dE 1 2 —ov BifkicIs ) % BETRIE & BRAR

pIES

BRI I O ROEEFMER  LIC UTHE,
%, WIRICHE U
MaEs X #g (Table 3) : #¥l& UroiEhlidE
EUT, EAREM C ®, F HTERER X, Y,
Z BIThHDl, COLIE N2 5TV RThHII
Y, ZERGEOEEL TR TRELRDZNE s bh
BT ERBE, BEARED D VIREROREFHE L,
5B U Blps A s DT L v b o ST ZEE) & B
UTCiZ—EDfERIZE b e D1,

b)  EETME & PEEDIRAE (Table 4) @ REERIERI T
Bl EFHD SM T4 B, PAS T6Hl, INH
<7 Blabh, ERETREE SM, PAS T 14
LA LN, INH THhIERC 1 flabhizdasaTD

a)
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Table 4

Relation between Drug-resistance and Discharge of Tubercle
Bacilli before and after Antitubercular Therapy

\ Discharged
~
~_ tub. bac.

By direct smear

By culture

Drug\

Increased Unchanged Decreased Total

1

Increased « Unchanged Decreased Total

Drug | resistance . ; o
i
- Increased 6 9 5 20 4 13 1 18
SM | Unchanged 7 21 25 55 1 31 8 50
. Decreased 2 8 g 18 0 10 5 15
i ; \
| Increased 3 13 5 21 | 6 9 3 18
PAS ; Unchanged 17 39 37 95 10 56 15 81
| |
E Decreased 2 3 3 8 | 0 6 4 10
' Increased 1 8 15 6 27 7 15 2 24
INH | Unchanged ! 15 55 53 123 17 64 29 110
. Decreased | 7 9 6 22 1 18 3 22
Dl, —ERIFEAITIE, Wik £S5 SM T 1 -
RESSVICER

B, PAS T3, INH T2 f#iladh, @EEkET
M1k SM TS5 4, PAS T4, INH T 3§
ThDTe T2 HIEEEREHNC M LABE <A D
BRIFEH TR AL NE LT SM DA
ZOERB L L A BN
c) FAAHIEIC X B BEH L B (Fig. 3) @ SM
HERF 23 B, THETRRC S b E@‘i%,%btﬂm
8.7 %, MitMEARZE THE UIZENE 52 %, Wit R U
DR UG 23 % &%, PAS T3 FRHES

35 B, 17.0 % (<hitlE E5, 8.6 % T FHE, RE
74 %, INH T3 FU< 49 B 28.6 % (< fifitk -

FhS, AZ 57.1 %, TR 14.3 % HbHhiz, TOWK
Ki% Table 2 (c& b iz £HHPICIST 5 Ttk EFR
EHANRTHS &, BTSN TERINYE FREZ X729 3
DHZ, 12120 PAS B U T BmEE &, 26
Bl & DRNCTHMEEEBI DL & b NS,
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D d
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Fig. 3. Changes of drug-resistance of ba-
cilli in patients with impaired clin-

ical status after chemotherapy.
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ARG 127 Hirk SM 10 7 DLERME 15 6, INH 1
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WO XHE L, SM 10 7 2T 6.5 %, PAS: T
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%, INH 17 %BEMHE 0.5 % ToHDIz 2,
CORBOFE DN DN ORE & I3ISTHHERERILRIE
R—Tdb, 1212 bbbt OBE INH O
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bz b NICHEROBE LD UTHrEHDOERILA S
n, —HEE & 2OFNFITNT U S FET Lan
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127 DIHADHRDFIZIZ EA EPFTERNCLEHFX
D, WEFRRE VA Y b ERENE T AEE U TRED
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PEHBIE SM 107 BLETIE 44.1%, PAS 107 2L
ki 15.3 %, INH 17 LLEiX 16.6 % TH DI,
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WCDNWTORE R T2 biah 2z EicX 2D 6 LT
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ZOIVORKEFOEEBEEBERT L 2RO,
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17 EOBRETACECEDOTOALE BIE S &L
T, PAS OBAIE 17 XhmiEemE T3 Licis
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PAS MtEsicisi} 3 PAS i 37°C T ff£o
& 6 BHETIC 1/4~1/8 BRITHAT 3 C &k fEaoD
HETHD, IHLICHNID Stk PAS TR
I KBILT 0.8~2 7 OERFERE, 5~100 7 @
BHEEE B & 5 h, —Fnd PAS Wi &k
PAS {C kDT BRZY, TORBEEIZ PAS I
LOTRBIEL, BIEDEIZ PAS EECHHT 2 &
Yo CNHDFE LT bhvbhd Rtk PAS 1
7 THEOHIEILEIR EER TRV EER B,
B LEEREE 1 7 — 0V BT 5 O &
BRRAT RUC D X RET LT A T2 K 12 5 1Tt H 5
Bl b D EPREER B SIS TR ERE T B 20 & b Feskpsk
BT ERBNTNE, Db b ERIIEIE %
X 5 & BEEDIRE S 5 O IO SRR E IR
TRBRAYETHRHE L TATL, TR LIRED X g
FEUTCH, FRTHD, LGS X, Y, Z &l
WWET 5 b OB RER ED Tz, HARE I
B D ZB) & DRfic —E DB %2 3, 2o Cli
P ERBIC I CRIAOHEES 2 FI TEMOZzh X b
LK ICBEDNIDS, —RRICRERINS L, Iz
ERBIOHRIC b BRBOIFIEGEY 51 5 C & & bW
R RY 5 L LIZTER» DI, TP RE T
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HEEEEEAICETED LR E TR B O B
THZWVe EI2 EHGEEEHE V HE) BT 3
bOOHT, SM, PAS, INH WIFNOFNTIINT
IR O ERBIDSEETH L b Kz s g% 5o T
%o T2 LRI OBMED E RIS B IS
2Ri¥T. —F PZA—INH Wb SM, PAS,
INH THHEOBETI S 2 BEDENH 3 & 5 R 1D,
W20 5 ORERGE T35 % Peroxidase Bk, Mg
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Thiazin, PZ A, Z(flt INH BT 33%5ic &
TAZBNC INH Tk 7% gL, v Chh
SM—PAS—INH O®5ic & > THikRMkbR 2 H 1
HUDDLEOWIRBEL D ERT IS, DL 2
B F 1 EOHAICRHEEEO WEEE % 955 ¢ &3
RETIZIS O ER S,

DL OB X b ERE i owToHE 5
REERI BERDY, LT PAS 17 Ok
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b VMR 2 D 1272 51, RERAION ARS %
T D TABRNCCNOTHHE T B D203 5, BEL
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#

1) SM10y 2k, PAS 178 E, INHI17
UL OREMEREBYSRIZ 20 ZN 6.5 %, 6.6 %,
3.1 %TdHD1,

2) 2%, ¥ 3 HBH WEREER THITI 3
EEEOEAIMMEEERIE SM 107 2k, PAS 10
T ULk, INH 17 PERCHUT Zh &h 27.1 %,
4.4 %, 14.6 % THH GHE 1 7~V THMEZRI 2
PONEERINE 2 7 — v RTEHCIOT % i H B
44.1 %, 15.3 %, 16.6 % TdH 210

3) JEEEREE 1 2 — v Wigtic il 3 Bt D &R %
FMICHET 5 & INH FRBIT R FRed 3  ops
BEhdbh, ZHiE 0.17 kb 07 K FET2 LD
£<, PAS {HABTLMETRS 2 3DTix 17 i
HELD 07 ICFRET 220,

Uleh3DT PAS, SMOE& 17 & 07 OfD
%, 1 INH OB& 0.17 & 07 OROEH
PAEDOHICANTEREIZE EDHELTHS &, WHfH
FBNCHERED EARIE <, REAPICT XRS5
Wo FIIEAIBRAME WA &Y 2D AEAICHT 25
MHEEDS LIS VIS TFRET 2 C &2 B ONC R & v i &
b IEHOMME LRBHEAA BN A C EREETNETH
A3,

4) (UHEREE 1 27— Bific 1) % T O &
FRIRZIR & % LU a Utc & € A, B X #gCid—
EDEEHE SN2 pDTchS, FERE R CREIic
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Observations on the Drug-resistance of Tu-
bercle Bacilli before and after Anti-tuberculous
Chemotherapy. Hiroshi OKUBO, Yasuo FUJI-
MOTO, Ichiteru SHISHIOKA, Yayoko KUSUNO,
Tomie KAWAHARA, Yuruko OKAMOTO, Hiro-
shi NISHIKAWA, Tamiko TETUTANI and Kiyo-
shi OZAWA (1st Department of Internal Med-
icine Kansai Medical School, Osaka) Senichiro
HASHIMOTO, Harue KOBAYASHI, Emiko
MUKOHARA, Seiichi IMABAYASHI, Dentaro
KUROKAWA, Haruko KUBOTA, Hisako TAKA-
NO and Keiko NAKAGAWA (Makino Hospital
of the Kansai Medical School, Osaka)

The authors studied on the drug-resistance of
tubercle bacilli in sputa of 340 patients admitted
to this hospital from January, 1958 to Septem-
ber, 1960. *‘Complete resistance” was adopted,

e.g. 17 streptomycin resistance indicates that
there was as much growth of tubercle bacilli
on medium with 17 streptomycin per ml as in
the control medium. Results obtained were as
follow :

1) Streptomycin (S. M)-, para-aminosalicylic
acid (PAS)- or isoniazid (INH)-

strains of tubercle bacilli were found in sputa of

resistant

46 patients with untreated pulmonary tuberculo-
sis in the following percentages: 6.5 % to 107
or more of SM, 6.6 % to 1 y or more of PAS
and 3.1 % to 1 7 or more of INH.

2) Incidence of drug-resistant bacilli was ex-
amined in 48 patients with moderately or far
advanced pulmonary tuberculosis who had re-
ceived no prior anti-tuberculous drug therapy.
The strains of tubercle bacilli cultured from the
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sputa of patients were uniformly sensitive to SM,
PAS and INH at the time of initiation of
treatment. After 180 days therapy with two
(SM~-PAS, SM-INH, PAS-INH) or three
drugs (SM-PAS-INH), combined the incidence
bacilli resistant to 10 ¥ or more of SM was
27.1 %; 4.4 % became resistant to 10 7 or
more of PAS and 14.6 % resistant to 1 7 or
more of INH. Those cases without drug-resist-
ance at the end of the. first course of therapy
were treated with fhe second 180 day course,

by the end of which 44.1 % became resistant

to 10 7 or more of SM, 15.3 % to 10 7y or more
of PAS and 16.6 % to 1 7y or more of INH.
3) Changes of drug-resistance of tubercle ba-
cilli in the sputa of patients before and after
anti-tuberculous drug therapy for 180 days were
divided into three groups; i. e. increased, de-
creased and unchanged. In the authors’ opinion,
it might be meaningless to examine the resis-
tance to 1 7 PAS or 0.1 y INH and that ba-

719

cilli with these low resistance should be included
in the unchanged group, because many bacilli
resistant to 1 y PAS or 0.1 7y INH lost their
resistance after further administration of each
drug. As for SM, too, 17 -resistance was
equalized with 7. Still it was to be noted that
drug resistant bacilli often showed a decrease in
their resistance in spite of continued adminis-
tration of the same drug, and an increase of
drug resistance regardless of discontinuance of
the therapy. ‘

4) Concerning the relation between  the
changes of drug resistance of bacilli and those of

the clinical status after 180 days anti-tuberculous

drug therapy, more cases with increasing than

with decreasing drug resistance were found in
the cases with increased number of discharged
bacilli or those impaired in summarized judge-
ment; but no remarkable correlation was found
between charges of drug resistance of bacilli

and those of roentgenographic findings.



