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CROSS-RESISTANCE OF TUBERCLE BACILLI (A REVIEW II)
Michio TSUKAMURA*

(Received for publication October 26, 1976)

As reported in the previous paper, the cross-resistance of tubercle bacilli has to be studied
in various phenotypes of the resistance. The number of phenotypes of M. tuberculosis(HyRv) is
shown in Table 1.

Reports of in vitro cross-resistance studies on the ‘minor’ cross-resistance are shown in Table
2, and those on thh ‘major’ cross-resistance are shown in Table 3. Reports of cross-resistance
studies on patient strains are shown in Table 4.

The majority of the cross-resistance relationships in tubercle bacilli till now reported are
concerned with aminoglycoside antibiotics. The studies concerned with other antituberculous drugs
are the following two: PAS (para-aminosalicylate) and 4-acetyl-aminobenzaldehyde-thiosemicar-
bazone (Thy); ethionamide and Tb;. There are two phenotypes in the PAS resistance. PAS-highly-
resistant mutants are five times more resistant to Tb; than parent susceptible organisms, but
PAS-lowly-resistant mutants are susceptible to Tb;. Tb;-resistant mutants, both highly and lowly
resistant ones, are susceptible to PAS. There are two phenotypes in the ethionamide resistance.
Ethinamide-highly-resistant mutants are two times resistant to Th; than parent susceptible orga-
nisms. Ethionamide-lowly-resistant mutants remain susceptible to Tb;. Tb,-resistant mutants are
susceptible to ethionamide.

There is no report on the cross-resistance concerning with rifampicin, ethambutol, cycloserine

and isoniazid.
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F 1 M. tuberculosis HyRv FE Ot FEHI OfEE

% m | e fif e % B A R
(pg/ml) (%) B oK

SM 6 8(107%) 5 20(10"7~10"%) 5 >100(10"9) 3 (65)
INH 0.02(0.03) g,%g(_)?l(;)-% E(].(]?(—)G_)G): 50(1078) 5 500(1076) ; 5% %)
PAS 0.05(0.1) | 40(1077); 20,000(1077 % 10-5) 2 47
CS 10 2(1077) 1 (78)
Th, 0.2 10(1075) 5 >400(10-%) 2 47)
TH 8 4(107) 5 16(1077x1075) 2 (46, 50)
VM 20(30) 10(1076~107) 5 >100(1078) 2 (65)
CPM 20 10(1078) 5 >100(10-%) 2 (65)
EVM 20(30) 10(1075) 5 >100(10-8) 2 (58, 65)
KM 20 10(107%) ; >100(10-8) 2 (65)
LVM 25 >80(1078) 1 (65, 67)
PM 100 >20(1078) 1 (56, 65)
EB 2(3) 2.5~5(107%) 1 (52)
RFP 10 20(10-%) 1 (57, 80)
SF 10 5(1077) 1 47)

SF : Sulfisoxazole # W BHRIEERRR 20,
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% 3 “Major” cross-resistance (LT : BB ER)
= X i 68 ®OH #H LB
1) VM EiitEir KM &St ch s, KM & NM © Steenken et al. (1959) (26)
LB XL B 5.
2) VM [t CPM fift:Tdh %, Koseki & Okamoto(1963) (13) ; Trnka et al.

(Sutton et al. (1966) V) IIHBE L T\ 5,)

(1964) (32) 5 FH (1965) (82) 5 HA (1967) (76) 3
Bycroft et al. (1971) (6)

3) CPM fid#:Ex VM it THh %, Koseki & Okamoto(1963) (13) ; Coletsos &
(Sutton et al. (1966) (27) I3 7E) (()lrggtlgl(%gél) (8) 5 ikt (1967)(76); Bycroft et al.

4) KM FittEz CPM fif:TH %, LaL, CPMiiik Koseki & Okamoto (1963) (13) 5 At (1967)
Hiads KM EiETH 5, (76)

5) VM, CPM, EVM DRIiCIZ5e 428 XD H %o JNEA - A - S5HE (1973) (14) 5 Saito (1972) (22) 5
(VM TigpEgx CPM, EVM fif 4, CPM i ¥ B (% FHE - 78J5 (1974) (24) 5 Tsukamura (1974) (58)
;;1\% E>VM ik, EVM ff#EEL VM, CPM s T

6) KM w4y, LVM, CPM fiftkTH 2, Lo L, HOR « JKEF - LA (1970) (67) 5 Saito(1972) (22) 5
VM it ToH %, - 1RIR (1974) (24)

7) LVM Mif&Ez, KM, CPM fiftk: T %, A - K - 1A (1970) (67) 5 Saito(1972) (22) 5

FTRE - 1R (1974) (24)

8) KM (KR (10 x )1, &3 XMtEn ey, KM Tsukamura (1974) (58)
it PEE (>100 x)i%, LVM, CPM [ TH %,

9) LVM & PM oficit, EEXXMEND 5, Tsukamura (1972) (56)

10) EVM mEttkii, VM, CPM, KM T & % 7% /B - A - SEAE (1973) (14)

KM fif i EVM(TUM) Btk T %,
11) EVM &R (>100 x) 1k, LVM, KM, VM, CPM Tsukamura (1974) (58) ; F#lm (1975) (2)
it TH %o,
x4 BESHHCBE S XmE
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1) TH itttk Thy it Tdh 5, (HLAMYED TH i Rist, Grumbach & Libermann (1959) (21) ;

L Thy fittE & DBIfRIL at random. FHA}(1962) (48) 5 Bartmann (1960) (4) 5 ok (1961, 1962, 1970)
kT - 776 (1961) (62) . ) (Bartmann (1960) (4) 1% Thy (46, 48, 54); HURF - {7 (1961) (62) 5
ity TH MHETH D L5 ,) HH (1967) (86)

2) VM itttz CPM itk TH %, Verbist & Gyselen (1964) (81) 5 ¥l (1964)

(10) 5 FAH (1965) (82)
3) KM fitpE#kiEz CPM gt Tdh 5, BHF AT (1964) (10) 5 FNHH (1965) (82) 5 KEH - 1§
7K (1966) (20)

4) CPM Tttt VM it TH 5, Ig%e et al. (1966) (16) 5 Hikf » £ - kS (1968)

5) KM it (500 pg/ml LA L) 1% CPM JiftETH % k- AR R (1968) (77) 5 Tsulk 1969
R 8 Wit 1z COM 2 | (58 Phili - 5RE§(1968) (77) 5 Teukamura (1969)
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fift:CTdh B, Ll KM HHIC x> TAL KM
miERRL, CPM it TcHoTh, VML TIRaW
(1% /NIsEHs)

6) VM fitt#ir EVM ik T %, Toyohara et al. (1969) (31)

7 KM {Efittsfiz LVM, CPM E&ETH %, FoAT - KEF - 1A (1970) (67) 5 A (1972) (85)
KM gz LVM, CPM [ TH %,

8) LVM fitktir KM sEiiftk, CPM M4 TH %, vt 5 E RS R SERE (1974) (33)

9) VM fifth#kiz CPM,EVM fifih:TH %, kS - KEF - AHE - KB (1975) (66)
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