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CASES]JOF PULMONARY TUBERCULOSIS IN WHICH KANAMYCIN-
RESISTANT TUBERCLE BACILLI DID NOT APPEAR EVEN
AFTER A LONG-TERM ADMINISTRATION
OF KANAMYCIN*

——Some Consideration on the Interpreation

of Drug Resistance Tests——

Michio TSUKAMURA

(Received for publication June 9, 1971)

Seven cases of pulmonary tuberculosis in which kanamycin-resistant tubercle bacilli did
not appear even after a long-term administration (more than 2 years in most cases) of kana-
mycin are presented. In these cases, capreomycin-resistant tubercle bacilli also did not appear
after a long-term administration of capreomycin, but ethambutol or ethionamide resistance
appeared after several months administration. These cases had had fibrocaseous lesions with
cavities inside before administration of kanamycin or capreomycin.

The fact that kanamycin- or capreomycin-resistant tubercle bacilli did not appear is expla-
ined by the decreased permeability of kanamycin and capreomycin into the lesion where tubercle
bacilli are multiplying.

The patients are excreting tubercle bacilli susceptible to kanamycin and capreomycin, but
the administration of kanamycin or capreomycin is not effective in these patients.

Presence of kanamycin- or capreomycin-resistant tubercle bacilli indicates the ineffectiveness
of these drugs. Presence of kanamycin- or capreomycin-susceptible tubercle bacilli may indicate
the effectiveness of these drugs in most cases, but it does not always indicate the clinical

effectiveness of the drugs. .
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* From the National Sanatorium, Chubu Chest Hospital, Obu, Aichi-Prefecture 474 Japan.
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Table 1. Cases in which Kanamycin-resistant Tubercle Bacilli
_ | i ) o . . i _

Duration of Observation Form (:l!glsenne knnnm)?cln ! Duration of

Case Age Sex disease (Until | period (Since beglannlneg of administered | kagmmyclp

ho-plmux-uon} hospitallzation) ho'?'fﬂ"':'g’r ‘_ng‘!i‘l?zﬂag: _ Tdemlnranon

1. - 60 Female 3 years 9years | C; Ky, 189g | 15months
2. 1R 46 Female 2 6 C; Ky, 300 23
3. - 47 3 Female 3 7 C; Ky, 439 J‘ 34
+ Il 4« ‘ Female 4.5 9.5 Cs Ky, 479 - 38
5. Il | 53 | Female 15.5 3.5 Cs Ky, Ky, 328 | 25
6. Il | 0 | Female 1.5 5.5 C;: Ky, 458 | 35
7. NI | 49 | Female 85 | 4.5 C, Ky, Ky, 416 32

*C indicartel 7a "b:;ic le-l;;l of ﬂbirocn-eou; l;'pc The numbers 2 and 3 Indicate the extent of disease.

C; : The extent of lesions cxceeds beyond the horizontal line at the upper edge of the anterior end of the se-
cond rib in one lung field but less than the area of the one lung field.

Cs : The extent of lesions is more than one lung fleld.
Ky indicates the cavity in the sclerotic lesions.
Ky, : The internal diameter is less than 1.5cm.
Ky; : The size between Ky, and Ky,.

T, IHEEOHBE Aohichiob, H2i2, FAM
8% (host) DRI H HBAT, TEEMDEH X DT
EXHRRTEE LVWBE, ¥RBEC I OTEN
PDEBHLINBBE] TH D,
F1OBAOMBEELBICOVWTRALD - L TH D
DTEREZIRERTHLELI, B20BETO
T, SZITRHLEDY 2, EEE O BARHEBBORE
BENRBEEOLBIC IO TERIND L XBEL, X6
I streptomycin (SM) T3 XA HBICTEE Licv e
»HIc SM RIEAEL SM RHEE B LAV
BERNRLY, ¥, BECIOTEFNEHLIND
FlE LTit, INH 04 o “rapid inactivators” D
ERBF LI BH09, sz INH MsEahcie s &
WHREDLDTIEIN Yy LIcHDT, EEMEE L
T, {bEFEOEEL B0, REEOBE] & ME
HpmBicEIE Lis\ X 5 R BE(LEERROKFE) THA
5o

MEERME] OFREIEACHD L 212, WERE
CXOoTHEENERIh D, —F, RELEEMNOE
LEEERIC D 5B AL, MERECREELTEH N
%o

LB % RO T RS E S C Pt X
NAEFADFER SM SO THICIER L 7Y L
L, SM 38%, PEHEBCHERINDDOT, (L Ubh
H SMAHBEICBEL X L\ E OB LEERRANEET
HBERXEINTDH D, LIHD2T, i <XeBEM
BRI X 5 MERMHE] 13, —RAKEECOWT, X
WBFEIZED LR D IITTH D, ¥ RIS
FoR> nEEERRCEBIND ZLABLLTH
Do Bll, TDX5KIEMD, ALY IKX2TELT
BEIhcn, bhbhid X0 SM B4 5 g8
5, COBREYERLOOHOLDOT, T BET

The numbers 1, 2 and 3 indicate the size of cavities.
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BERRIEIRETHFRBHREZICARGOBEET, K
Al LT kanamycin (KM) #@#H 240 &5 LT,
ek KM REEY OB T 56E Lico KM o
#5%i21 8 1g 1,83 AFEEIT X Dfcapreomycin
(CPM) o 5O H B O\ TLEE L4, CPM o
53b KM RUC 1A 1g 183 ABEEY AV,

Bt L L 5hof B BB | (critical concentra-
tion) RKRDOBEXAV-7- (W Th LHEMBETERRL
7)o

Dihydrostreptomycin (SM) 20 ug/ml
INH 0.1 ug/ml
PAS (sodium para-aminosalicylate) 1 ug/ml
Kanamycin (KM) 100 ug/ml
Capreomycin (CPM) 100 pug/ml
Ethambutol (EB) 2.5 pg/ml
Ethionamide (TH) 40 pg/ml
Cycloserine (CS) 40 ug/mi
Rifampicin (RFP) 25 ug/ml

1% PMIsgtc EROFEEHY nx, 90°C 60 48

BLTREL L, MEDOHTER, Lo f Eonm
(ERXZTIN1Y /PMIEH) LRERSOREYRT
BEY TittEl L HE L,

B#L routine HIL L 0M DT, BEAEBEKOERIL
T leblehDt, BKEBKE © B 4k TEEE | )
b, BRCERD 5% KOH Az T 20 SIEERL
THILL, D 0.02m! ¥ BEASHF © REEME L,
37°C 6 B BEITHIE Lico BIRE © 8 413 Mg
EIWRLIY, £ vA2ECAREREC - Tho3 1y
—fELAtk £RKEMLTAMTH 1mg/ml o &g
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Did Not Appear Even after a Long-term Administration

Dose of Form of disease
capreomycin Duration of after adminie-
administered capreomycin tration of -

during administration | kanamycin and SM

hospitalization capreomycin®
30g 2months | C; Ky, +
163 13 C: Ky, +
325 25 Cs Kys Ky, +
156 12 Cs Kys Ky, +
290 22 Cs Ky; Ky, +
252 19 Cy Ky, +
239 18 C; Ky, +
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Drug r;:l'ni;c_evol—_lﬁbercle bicllll eltlm;icd after -
admlnl:lvl_"at‘lor_a_'pﬁl_fpgnj!gll\_vund capreomycin®® o
INH PAS TH EB KM CPM
+ + - + - -
+ + + + - -
+ + + + - -
+ + + + - -
+ + + + - -
+ + + + - -
+ + + + - -

Kys : The internal diameter of cavity is larger than 4.0cm.
** Drug resistance was measured by using the Ogawa's egg medium. The resistance was defined as a growth
of tubercle bacilli equal to control on the following “critical” concentrations :
Dihydrostreptomycin (SM) 20 ug/m! ($ 5 pg/ml); Isoniazid (INH) 0.1 pgg/m! ($0.1 ug/m!); Sodium p-aminosali-
cylate (PAS) 1 pg/ml ($0.5ug/ml); Ethionamide (TH) 40 ug/m! (% 40 ug/ml); Ethambutol (EB) 2.5pxg/m! (#2.5
pg/ml); Kanamycin (KM) 100 ug/m! (% 25 pg/mi); Capreomycin (CPM) 100 ug/m! (# 25 pg/ml).
$ The concentration equivalent to that in the Léwenstein-Jensen medium.

ML, £00.02m! ¥BEALFCHEML, 37°C4
ABTHE L, MEREI3IHIAZ L TRET L.

BafR X R D TR EF BB X D1, EROKE
12, E2RRLLEEYERVT, KM %712 CPM L EE
HEEX 2 HoEERY AV, ¥ 5 &2, INH1 B
0.3g (43) 48R, PAS1H 8¢ (43) £#H, TH1
A 0.4g (42) #H, EB1R 0.75¢g (%1) &8,
Cs1g 0.5¢g (42) A& LI

;3 %

KM 2 ## 6 » B 5 THHEX127-1ELT, &
HeEp b5 LT KM RERYHIH L >3 54
ANSH, KM 23 h AFid 15 » STk KM

Table 2.

REEY I Lo 33 2EFAN KOO 1 F, 75O
FEGID I FEEMM 40 AP R &hi, (F 1. 2)

chboERTE, CPM o B 52 XoTh,
CPM BB L7ch 2t (1, 2)

FTTRBELLZ LYY, ERolET KM 25
ThE, Br5mE3I»AT KM RitE A ERTAD
NYEBTHHEDPL, LRTEMDOZ & {, 15~36 » B
DFEICE2TH KM MEEIHBE LLV-0 ik b
THRIEFREV 2 5, FRCHEE Lo 33 FITi,
Pl etd KM H5%6 5 AT KM itEdE»G tERE
THBE LTV,

¥7:, chbT7TEMTE, KM & X0t CPM 0L
BLBLACEDONT, TR BROBALERTR

Cases in which Kanamycin-resistant Tubercle Bacilli Did Not Appear

Even After a Long-term Administration of Kanamycin—Appearance of

ethambutol and/or ethionamide-resistant tubercle bacilli

Drug resistance of tubercle bacilli at the beginning Time in months
Case of hospitalization® hRegin;\en of until the "
SM INH PAS TH EB KM CPM chemotherapy ap;_;;es?:taar;cci'g
. 1N + + + + — — KM-EB-TH 6 months (EB)
2 R + + + + — — KM-INH-EB 5 (EB)
s Il + + + — — — ‘ CPM-EB-INH 4 (EB)
KM-TH-CS 3 (TH)
4. - - _ _
- + + { KM-EB.INH | 8 (EB)
5. N + + + + — — — CPM-EB-INH 6 (EB)
KM-TH-CS 3 (TH)
6. - _ _ _
- + + { CPM.EB.INH | 11 (EB)
o+ o+ o+ o+ o+ - -

* Refer to the notes in Table 1.

** Drug resistance test was carried out at 3 months interval.
Method of administration of antituberculous agents was as follows: SM (streptomycin), 1g. per day, twice
weekly ; INH, 0.3g. daily ; PAS, 8g. daily ; TH, 0.4g. daily; EB, 0.75g. daily ; KM, lg. per day, three times
weekly ; CPM, 1g. per day, three times weekly ; CS (cycloserine), 0.5g. daily.
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<, XBBOFIEL A BRIcHDR, dbAA, HEkR
Y KM #7043 CPM o b X oTHBEhY, K
WM TH O AT, DFNIMRE 22—k
LicBini2 b bs, chik EB 450 igo o
ZTh s,

Zh 6OERADOKHIL, ABLE T Tithieh &)
DILERMES T T, P71 &b SM,INH, PAS
3EMUENBD ORI & &, XML THRAEGH XX
RER B, WLBEPRY AT L Bbh 582385
hicz & Th s,

ARtk LMk <, KM 73 CPM o Bl 5ic
XoTh, KM ¥7:42 CPM it @i 1B Lic b2t
La L, EB ¥73 TH OB SRICITEBME 2 2 i
EB ¥7:i2 TH Mtk@oBHAR bR, (£2)

* »

HEMEOMZEEC KM 285 L- B4 &5
BICR S Lisih i, 5 %R X £3 AT KM it
HELEBRTAONEETH 5V, ZOREERERO
BEE LTI, fioBERAOHELRALL 5, KM
WHERERES: KM i Lo RINZRIC DL & £
bhz, Ticbhh, KM R KM o BEBEIE® T
GOEEEENETT5—4, KM iz KM X
DTREALHBYZF DT, HEG O KM it
Be KM RHEREOHMAHAL, Duvicik KM fttE
DHEEEDTLESSDOEBEB X h B, LIcHhDT,
KM itk MO Bz, KM p 8l o 895 % i)
TEHRETHEPCIET D Z LALADEGE L EL
bhb, Lhdc, FBTRLUCESTIE, KM 2EH
EE5LTh KM MHE@EI HBR LEVOTH S 5 b,
ZOBEL LT KM nR&EHIE>RTBRRE TR
BICEE L e 20t b Db E X BIIMEIE

Fhtil, o KM RBERARTHSBEC B L x
T2l Dh, TOBHE LT, RRABEOEBE
L TmECZ L, KM OfFEE (REKE» MM Lo
OB BB ~OBREHTRTHTHOIIDEEL LR
Do KB RICRTIEL, ThbDBEDOERL,
KM g5 fic 3 Cre B LB PRRO@B Y R LTV %, ¥
o, EXRRELRELHETD 2,

KM tHEIh BT, KM L —FHaXR Mty =
3 CPM conTHEEIh? (X1, 2), CPM 0 f
W5 X >Th, CPMtEA B LBl KM
ERLEELBRD, LAL, KM X0 CPM it L
TRRERBY F X2k ERTH, EB ¥ 243 TH
EXTHBERRICOTW D, ChbHDERTYH EB

% W w %1I0H

7212 TH o5 3w LT A sic EB ¥l
TH fitp#i% & LTV 5o L7ni2T, KM ¥ CPM
RN BT { T, EB ¥7u1 TH X Zhniwf
ﬁéftbk*iflh‘o

¥, AHOREPR, MEREGROMRCOWTY
MEBRYE Y 5% 5o REMRILB L U THCH D
T, T (+) DOREILTE D £ DK KDL
ELEBEYES LtV ERTIVA, BtE(—)0%
Bk, chn kb xOEALEBHEEL TR e b it
Vo (=) DA, v TVDORE, FOEMM IR
e EL TIUVH, i EABCRT XI5, it
RETHRE(—)THOTh THIKRE) OBELBD S
5o BT A, MEMEORREFUIH-DOTiE, W
() oBG, ThbLBEREDOBECDLERD D
HEMBRLIIZS ALY,

s ]

7 DBk £i1= 15 7cv- L 36 » A kanamycin
(KM) ##51LTh, #KRELT KM AR it
LHEBR LI, ThHOBERTT, KM g5
TTICHLERRYE L, BECREREYTRTHATS
Dtco KM BRI HIZ L 2TH, KM REENHB L
WEHRE LT, KM AEEEOHMM Lo2oH 5 Hld
ICBE LIV bt EX b b, capreomycin I D \»
THIALHAEMVBEEIh, LrL, ChHDOEETE
ethambutol (EB) % 7:i3 ethionamide (TH) # Hic X
2Tk, EB itk 7ok TH Mig@+v ST 5 X 51
feoto LT, EB 3610 TH i licdic Big+
HIENTIELEL LR D,
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