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The nature of cross-resistance is discussed in the present paper. In conclusion, the cross-
resistance is a phenomenon in which multi-resistant mutants produced by a mutation are obtained
by selection with different drugs. Hence, the cross-resistance, in its nature, should be ‘complete
cross-resistance’. The phenomenon of ‘one-way cross-resistance’ (organisms resistant to two drugs,
A and B, are selected by drug A, but those are not selected by drug B) is due to the fact that
different populations are selected by drugs A and B.

The most marked examples of the cross-resistance in tubercle bacilli are cross-resistance
relationships concerning with aminoglycoside antibiotics. In respect to these antibiotics, the
following mutants are observed: (1) Mutants resistant to only kanamycin (low level of resistance) ;
(2) mutants triply resistant to viomycin, emviomycin and capreomycin (low levels of resistance) ;
(8) mutants triply resistant to kanamycin, lividomycin and paromomycin (low level of resistance
to kanamycin and high levels of resistance to the latter two); (4) mutants quadruply resistant to
capreomycin, kanamycin, lividomycin and paromomycin (low level of resistance to capreomycin
and high levels of resistance to the latter three); (5) mutants hextuply resistant to viomycin,
emviomycin, capreomycin, kanamycin, lividomycin and paromomycin (high levels of resistance to
six drugs). The phenomenon that these triply, quadruply and hextuply resistant mutants are
selected by each drug is resulted in cross-resistance.

‘One-way cross-resistance’ is known between kanamycin and capreomycin. Mutants resistant
to a high concentration of kanamycin, which is selected by kanamycin, are resistant to a low
concentration of capreomycin. On the other hand, mutants resistant to a low concentration of
capreomycin, which is selected by capreomycin, are susceptible to kanamycin. This phenomenon
is based on the fact that quadruply resistant mutants are selected by kanamycin and triply
resistant mutants are selected by capreomycin. This occurs from the fact that the prevalence rate
of triply resistant mutants (resistant to viomycin, emviomycin and capreomycin) in the parent
HyRv strain is 106 and that of quadruply resistant mutants is 107 to 10-8, and the former is
more easily selected by capreomycin (the former has a higher chance to be selected by capreo-
mycin). In fact, the present author studied 27 strains derived from single colonies which grew on
media containing 200 pg/m/ capreomycin. Out of these, 26 were triply resistant mutants and only
one belonged to quadruply resistant ones. Hence, if one takes colonies which have grown on

media containing capreomycin, the majority of the colonies belong to triply resistant mutants and
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these are not resistant to kanamycin. This is observed as ‘one-way cross-resistance’.

‘One-way cross-resistance’ between PAS and 4-acetylamino-benzaldehyde-thiosemicarbazone

(Tby) and between ethionamide and Th; could also be explained similarly.

RRMEDERE

FERZEE DX AHE DR 3%, aminoglycoside i
WE (AGHAWE) wB+5L0T, ZoFTL VM,
CPM, EVM, KM, LVM zE84 % [major 38 Xiti% |
COANRGEEARMELZ EEbhS, ZhieownwT, #EE
L8960 )RS 8 e A I DN T E A I Th o\,

fEx =5 rﬁjic)zﬁﬁﬂ‘jéj CHD, TR, XM
L, AR XoTAFIMM A S, Zhit AB#H)
iR THolc WO BETH B, & D ABHA R
EICOEM LT EE%LEF T, AB WAMMEE LM T
BB, AB WHIMMEEIIRARERIC LI S2TELT, TA
FEHAFCHFEEL TR T THh 205, ARIORR ST,
BRI Lo TLFIREN T LA ARELDTH S, 7
BRI & XA MEERX X THhH1ETFod
DTHbH, COXICHEZDE, [—HARXk] &
X, AFIC X2 GEIRLE 213, AB WMAMHEEHER
PEIN DD, BEIGERLE XX, BHCOLm
DHOEEMPNEIN ABETH 5 & biudin bz,
I, COXSRBENEID S ADTHD DD,

KM & CPM DD 2T, kDT EHV
LT b, KMIERHEE (HE EFEL0R%) 1k, T
TOPHEEHICIEZ L H %, Lo L KM & (it
P EFE10065 ) 12 CPM it (it EFEE106s) <
H5, CPM LR itk LA EL0R%) X VM (it
‘]ﬁiﬁglofg‘.) T% Z) z]‘;’ KM E’?%i&fﬁé ;0) 13)53)58)76)77)o
bt KM Eiifte & CPM fitoficiy, [—Fms
Xl b, 0BG, KO XS CHHTE I,

e, 7 U691, HyRv #:25 one step-selection
TR BEEE B EOERO SM, VM, EVM, CPM,
KM, LVM, PM et 5 itEELY L bz, ZDfhT,
SM THEALZE L SM if ka2 /R4 DR TH D7, —7,
VM, EVM, CPM D\ i TE B fe i
VM-EVM-CPM 3 #Ifit##: (3R) T&h b, KM,LVM,
PM oW hi T bR ik, KM-LVM-PM 3
FMs Ak (3R, CPM-KM-LVM-PM 4 #liitt:#k (4 R)
%7213 VM-EVM-CPM-KM-LVM-PM 6 #Ifif ¥4k (6
R) THof%, 6Riz EVM, VM, CPM T4, % = &2
TE5 (E5KX0V6),

Teb KM ERE TR &S & X1, B4
R2ELR, THZ6RAEBNRS, Lios>T, FEik
ROBEEDE 4R NESIThCEA, KM i,

¥ 5 Aminoglycoside /¥4 EIC L % one step-selec-
tion T HyRv #2sH58 5 1AM OfEE

SM SR-1
SR-2
SR-3
EVM 3R 6R
VM 3R 6R
CPM 3R 4R* 6R
KM 1R 3R’ 4R 6R
LVM 3R’ 4R 6R
PM 3R’ 4R 6R
FHRfeAEF | 107°
~ 10 107¢ 10°% 108 1078
DHBR 107
* AL,
* O RBEICOWTIZE 6 BF,
*£ 6 M. tuberculosis Hy;Rv #:7+ 5 one step-selection

TR LRI« OB OMERBE (8« 0t
AW B3 D TP EE)

£y B

#'H | SR-1 SR-2 SR-3 1R 3R 3R’ 4R 6R
SM 5 20 >100 1 1 1 1 1
EVM| 1 1 1 1 10 1 1 >100
VM 1 1 1 1 10 1 1 25~100
CPM| 1 1 1 1 10 1 10 >100
KM 1 1 1 106 1 10 >100 >100
LVM| 1 1 1 1 12>100 >100 >100
PM 1 1 1 1 12>100 >100 >100

FRORTE, BEEOWMEEL 1 E Ltk &0, MEEOMEE
&R &R,

CPM (&t i 5, —J5, CPM TERLIHAIX
Wi 3R »Ebh B, 3R 11 CPM-VM-EVM 3 it
HTH D0 KM BZHETH S, T7bb KM TEAR
BEZAR B HR, CPM THALE A X 3R 3B
n5HZ&T, ko [—HRzeXik] HETE %,
L7choT KM o8& & CPM {FHOBAEL T,
HOBEERY &b ThiehbldTth s, Fh Tlk, 4R
11 CPM [t TH %5 Dz, e CPM 5 2 ERNT
X 7ot Dh, 4R (3 CPM 200 pg/ml itk TH % Hs
b, CPM izt oTENTH LW TFTHD, Zhig,
WD XS5 CHBPTE S, BEfFD 3R OHBUHEEL107°
~1077, 4R OHBHEEI1R1078TH 5, 3R § 4R 3, CPM
HEEIRCTH B0 5, CPM iz X 58I LoTHh



19774 4R

PR BTERIZI0~10015% L FEFET B 3R DFini%w0
IBRTH B, DX D icEHET, CPM 2#AT5% &
BEIRMAENDOEEERPRD, LMLAR EERT
11h5h CPM 2 X2 TERBIXTTHS, £ 2 T,
CPM 200pg/ml |= X % one step-selection kot
BT ETERT = O EESY LN Thic, TORRE, 26
211 3R THoxA, 12k 4R THo, CPM A
wroTERe KM iR BER SO, 20X 5 ik
Rz kb EBbha,

LI Fizyk <7 Tsukamura & Mizunos® DFFFEIT X
D, ERAHEDOKBEIIK DT EL THDH LEZ btd,
ZERI R T O TAEULEOWE OB X b, SH
BEEAE T %, ZXHEIERC L 2T, Z OEHnE
EAEREn BB TH D, AFIEBHIE TR—DEH
TR AT, [ nabhsd L, =7
CHFIMHEE, 75T 1 FIHEE % 7o IO SHIM LR
BEAE, [—HEXE] OBE R LIS,

il BTz, CPM, VM, EVM o [5e4sd Xt
Bl ir, WERIZEOTh SRAEATWAHRTSHS
LHEbH D, ¥ KM & CPM & oo [—JHzE X
Pz, KMizxbh 4R %, CPMizx b 3R W A
TWBBHETH 5,

T3 ET 5Ok, %2 @ [minor ZX ] O
BEThb, (1)~@) REUDHTH B0 H, (3) &b
Lo TE 2 B, KMHEEEMHEEC»2bbT, &
F SM RS HEAMEG, AUt KM itz sd L 5 ek
BN SMES OB T oo Tb oL Bbh 2,
DT 5t EE A e SMIZ Lo T E RV DD, [T
VRO BRI, BMICEET 5 RAERMHER D
HER L AR OTMEE OREREC IO TRES?, &
= AT KM itk o MR 1078 (KM {Eiif
), —7 SM B omBIRL 1076 (SM {Efif {£5)
THEHEMD, RIE . SM rh TOREEE QAR T
%, SM hToREHEL, SM HEE O EN DT
R SMitHEE DA VEIEh TLE S LB s,

(4) © PAS EittEE2 Thy MHEE EFEZRTH,
Th, @Iz PAS B Th 2B SR LV 6) © TH
AT 2 Thy AR A% m373, ThfiftkEx TH
Rt TH HBEOHBIES TH S, iuk PAS &iif
MeE 7y TH EitE~ORRERIC X 5WHOE(LH
Thy BZHOETE b Libo & Bbh b, et
3, B AERLE(Z DBEAL 2 DDRREROEE)
MEROCEEWEOELE LB, T OEL PAS
#7243 TH I I CEIRSRIDEWVWIRETH D, €
nTE, o Thy im ko Tis¥, LEIoOMEE ED
RIS D, FOHEILEETH B, ThMkEILFHR
OFIZ10- DIEEECHEAET B0 b, & OENEHITER
ShTLEDS, Lo T Th (FHIC k> Thy fif

173

W XML RS RehTLES, PAS &H
MR & 7o THEmE R, ThiftechdoTh, K
B3 EES T (EEHBUEEEL 10718), two step-
selection 12 T o TD&H, BB THBND, Th & fH
FALTh, EhBETHime,

R EM HHT= Aminoglycoside (AG) Rt
EMEONE

—DODERERIZ L O TELLHEOEIZ L DT
EENEL T 2 P ECRT ARHENAET 5 B 2 &k
FRL72E R THB, CD LSRG, AG R
B OBERINTTRETH A 5, SM AT, fiodAmE &
RR[iER b, i RFITE B, VM,EVM,
CPM » 3#(2, SROFECZI2TIFICE DB,
F7: KM, LVM, PM ©3#% 3R OFEICL 2T
FORDIBCFEDOND, ThbbR3ICRT LD
7e 3EHCpEETE B, LT EVM, VM, CPM, KM,
LVM, PM o 63#i%, 6R OfFFECID TELDHLRA,
SM iRpITE 5, g IR (VM, EVM, CPM)
o, CPM 124R offEic 12T, HIHE (KM,
LVM, PM) &#Eh2 DT, HIEFETY BN IR
ECBRIC S D LB D,

LRl & B

X DAL, (LFFREORKRAIR LR 5 %
HHEEAMETH S, Lol PAS—Th, TH-Th
O HEE, Th NEATIERAIRLVWDT, 22
VXS Liey, FIEEE, AG RPAEWED [major
X T D, BEBLZC 1o TELRCAGRH
Wy DA XHEBI A £ EHHUE, RDEED TH D,
R EENE 1 257N 5 e Ot P EE A 7n 37390596070

(1) KM {Efif#eE (100~200 pg/ml fiflk) %, fib
DFEYE L AR T S 7\, SM RS & it EE

Bl 3 Amincoglycoside RiiAME D5 E
IR {(SM

EVM (TUM-N)

AR VM } 3R
CPM ) 6R
I e ] 4R

HIMEE |LVM 3R’

]PM ;
70 aminoglycoside FRHUAMEIL, ZZRAHHES HA T3 I

Shid,

5 T3 1 SM 13l & AE XA R,

w2 :EVM, VM, CPM 3, 3EMME IR OFEEIZL HEWZ
FERBFEE SO LB R S,

I : KM, LVM, PM (3, 3&EM4HE 3R OFEZL VEZE
ERBERY IO ENHBRA,

AR DfEfER, HABD CPM LENHOIMEENEELBARISHS Z
LarT, CPM BRI EFMHOFHATSHE LWL D,

6R DFETEN, HNFEFIB LA BHEELH D 2 L ETFT,



174

A L B B ¥ YA

(2) CPM,VM,EVM o{&fit#45 (100~200 pg/ml
fitth) VXIRIEIC Ao 2 FTTitiETH 5,

(3) KM HEiittEE (500~1,000 pg/ml LA ki)
& LVM, PM fittE (1D HR LasTe\s, 200 pg/ml iz
it TH AL, 1,000 pg/ml @ HiEME) LIXET, =
NILFEZ CPM fitt: (100~200 pg/ml fitht) TH %,

(4) ZFEEERTIE, SM %R AGRITAEHWEEE
CEMHED 6 R DFEN MO B0, BRI, 72
SEEI T T,

IO DERYEZ T, WBERTITROIEFEFENEF
1-: & %%ﬂ% hf—;33)53)77)°

(a) SMZzEXfikssicuint, (FRIELZOS 1 iz
LI h T EIXEE TR,

(b) ERMIEfHER b2 XitE s, KM &8
2IFEALTIV, UL 3»B#kiciz KM (Kt
AT KM 2MEZNZ 72 D0, $ 0 EHiVT KM 5
MRS (4~5 5 A#)9® KM SiifkE
NEU B E CPM, LVM §%hns7e %, LicaioT
KM Bt BB 4 5810 3 5 AT KM 2{TH )0
T, EVM, CPM (7% LVM) 222 7255 X U,

(c¢) EVM, VM, CPM %#{FH LT, ZhbDIEH
AT AMRMEEAHE LTS KM BiETh s b, I
L5 EVM, CPM % 2 (il LT, KM %4 347
LRI wEbELBNS,

LB, D AG RYUAEWE O3 Xtk D AR
B3 2 MHFE DGR, FEFOREMSE L, Fhic
TiE, EVM, VM, CPM o\ Fh ORI L2 Th
AU LHHEEIIR—3RTH D, KM EiitikE & LVM
MHEEE L, A—D4R THREEELBNR D, ZhicH
D&, DX EZ BN,

(a) SM RMERIERZOE 1M TH D I Liib D ix
Uy,

(b) EVM, VM, CPM (3—f L THE2 A& T,
WIFREERALTY, Thb 3FCHiED 3R 2T 5,
L2l KM, LVM 1320 3R LCESTH S, L
70T, ThBDEF, HERIAMDOE 2602 5,

(c) EMAZFE2HERALTL v, oL, 208
%, 3» AT EVM, CPM ¥7:1% LVM 12§ h #x
ERETH D,

KM % 6 » A{ER$% X hix, LVM % 6 » B{iH+
LHNERTH S, FOMEE, KMA2fHH+2&, 3
~ 4 7 AT KM {Efif Rk VA U Tz ie>T L E 5,
L2 L LVM fitE e KM @S & f—T, Z offf
T O BRI RR10-8 T, KMIETH B D+ (1076)
g dion, L >T LVM 12 LVM ik
BT ETHEHMTH Y, LVMitko BB, KM
EmHERDHEL L D BNIXTTH 5P, HEC, Thr

W OE52% HB45

TFETHRELH D3, List>T KM % 6 AEHA
T5L0d, LVM %6 » AR 255, BEHIEA
£, TOHCEBEEOEALH L Ll 37k
HBERCEALT, LVMOFNEKM X b EXTHS
EEXbND, ok, TOHFZEL, Ak Tco KM o
P E LVM O & SA—E X 0B ETH 5,

UED X5z, LVM (ZERK ERED 5 3EHITH % 725,

BlfE, W s RAZ 2oL h 5,

1D X OBRER A HEE L,

2) ﬁﬂﬁﬁ@ﬂmkd,@)é@%%m?QE%%
AT, (b) MHEEO®RS BkEAHERT2, (© HE
TEOEEREBTHRED I ENNETH B,

3) N[tk &1k, —2DRERERICLOTAELKL
DL FIMMERE %2, 8% OFFNC X O THEIRL TV 28

THD,

4) ZEX R ARERCE, [ XE] TH5
NELDTH D, [—HAKIEE] 1, A E B
Fl& THEOWERMZENL T 2B TH 3,

5) ZEXitkDBAfRA S, aminoglycosid FRyiAEME
3T D ENTRETH B, HIRE: SM,
IH#: EVM, VM, CPM, #IE:: KM, LVM, PM,

X [y

1) Abraham, E. P.: Tubercle, 31 : 146, 1950.

2) EHHINEHE - PUAE - R - EREE - £TF 2 =
T - PR f58% 50: 295, 1975.

3) Akiba, T., Yokota, T. and Tamura, N.: Jap. J.
Microbiol., 1 :197, 1957.

4) Bartmann, K.: Tuberkulosearzt, 14 : 525, 1960.

5) Bryson, V. and Szybalski, W.: Advances in Gene-
tics, 7:1, 1955 (Academic Press, New York).

6) Bycroft, B.W., Cameron, D., Croft, L.R., Hassa-
nali-Walji, A., Johnson, A. W and Webb T.:
Nature, 231 : 301 1971.

7) Canetti, G., Armstrong, A. R, Bartmann, K,
Cetrangolo, A., Hobby, G. L., Lucchesi, M.,
Stewart, S. M., Sula, L., Tsukamura, M. and
Schiedel, A.: Bull. Inter. Union Tuberc., 37 :
185, 1966.

8) Coletsos, P. J. and Oriot,
Pneumol., 28 : 413, 1964.

9) Demerec, M.: J. Bacteriol.,

10) EEFHTHEREAS - H Rzt
1964.

11) Hinshelwood, C.: Brit. Med. Bull., 9 : 150, 1953,

12) Hsie,J. Y. and Bryson, V.: Amer. Rev. Tuberc.,
62 : 286, 1950.

13) Koseki, Y. and Okamoto, S.: Jap. J.Med. Sci.
Biol., 16 : 31, 1963.

14) /NBIE— - FATEIL -
1973.

15) Luria,S.E. and Delbriick, M. : Genetics, 28 : 491,

E.: Revue Tuberc.

56 : 63, 1949.
HaEREE, 8+ 1080,

:n:.n::_»g--_j‘ﬁq K%, 48 - 189,



1977 4 R

16)

17)
18)
19)

20)
21)

22)
23)
24)
25)
26)
27)
28)
29)

30)

31)
32)

33

Nog

51)
52)

1943.

More, W.C., Sproat, E.F., Arrington, C. W. and
Hawkins, J. A.: Ann. New York Acd.Sci., 135 :
983, 1966.

AKHEE - FRHER - IUAREE - PSR :
173, 1969.

Newcombe, H. B. and Hawirko, R.: J. Bacteriol.,
57 : 565, 1949.

Newcombe, H. B. and McGregor, J.: J. Bacteriol.,
62 : 539, 1951.

KREBEHE - HARATF - 8, 41297, 1966.

Rist, N., Grumbach, F. and Libermann, D.: Amer.
Rev. Tuberc., 79 : 1, 1959.

Saito, T.: Jap. J. Tuberc., 18 :7, 1972.
FRERMRF - fRIFAEG  #68%, 49157, 1974.
FRERIEF] - FRAENE - 4%, 49 : 91, 1974
Sevag, M. G. and Rosanoff, E.I.: J.Bactericl., 63:
243, 1952

Steenken, W., Jr., Montalbine, V. and Thurston,
J.R.: Amer. Rev. Tuberc.,, 79 :66, 1959.
Sutton, W.B., Gordee, R.S., Wick, W.E. and
Stanfield, L. V.: Ann. New York Acad.Sci., 135:
947, 1966.

Szybalski, W.: Giorn. Microbiol., 3 : 203, 1957.
Szybalski, W. and Bryson, V.: Amer. Rev. Tuberc.,
69 : 267, 1954.

Torii, F., Yamamoto, M., Hayashi, M., Noda, Y.
and Tsukamura, M.: J. Antibiotics, A, 12 : 103,
1959.

Toyohara, H., Nagata, A., Hayano, K. and Abe,
J.: Amer. Rev. Resp. Dis., 100 : 228, 1969.
Trnka, L., Kugka, J. and Havel, A.: Praxis Pneu-
mol., 18 :798, 1964.

HHEAEM TR BT LVM R RIBFEEE GRAE
M- BER - FEERME - S - ZHA) AR
NgERERIR, 33 : 75, 1974.

R EHE - R LAY, 45 1150, 1957.
REENE - #5t%, 33: 815, 1958.

WATEME « R L A4, 49 @ 87, 1958.

FATIEHE - FEEIITE e, 27 1185, 1959 (R¥E
B, HH0.

RFSERE © AORHIE MRS, 14 1 119, 1959.
Tsukamura, M.: Jap. J.Genetics, 34 : 268, 1959.
Tsukamura, M.: Jap. J.Genetics, 34 : 275,1959.
Tsukamura, M.: J. Antibiotics, A, 12 : 105, 1959.
Tsukamura, M.: Chemotherapy (Tokyo), 7 : 157,
1959.

RATBHE © AAMIESHEGE, 15 1 597, 1960.
HiAEHE : Chemotherapy, 8 : 354, 1960.
FOFHERE : BRER, 15 : 616, 1961.

RATERE 5%, 36 1 733, 1961.

Tsukamura, M.: Jap. J. Tuberc,, 9 :43, 1961.
FFTERE © f51%, 37 1103, 1962.

FATERE - A ARBIEIERER, 21 : 533, 1962.
Tsukamura, M.: Amer. Rev. Resp. Dis., 85 : 584,
1962.

Tsukamura, M.: Jap. J.Tuberc., 12: 46, 1964.
Tsukamura, M.: Acta Tuberc. Pneumol. Scand.,
46 : 89, 1965.

FERZ, 44

53)
54)
55)
56)
57)
58)
59)
60)
61)

62)
63)

64)
65)
66)
67)
68)

69)
70)

71)

72)
73)

74)

75)
76)
77
78)
79)
80)
81)
82)
83)
84)

85)

86)
87)

175

Tsukamura, M.: Amer. Rev. Resp. Dis., 99 : 780,
1969.

Tsukamura, M.: In “Les thioamides, leur place
actuelle dans le traitment de la tuberculose”,
edited by E.Jancik, p.90, 1970, Girandier, Paris,
Tsukamura, M.: Tubercle, 53 : 47, 1972.
Tsukamura, M.: Chemotherapy, 20 : 687, 1972,
Tsukamura, M.: Tubercle, 53 : 111, 1972.
Tsukamura, M.: Chemotherapy, 22 : 1115, 1974,
WRATEHE - RIRE © #5836 : 361, 1961.
FASELE - BRI - TIFERIL : 1%, 37 ¢ 141, 1962.
HFERE - RRE - BBBNER - 558, 34:625, 19
59.

RALELE - PESSC © BAKREERIR, 20 : 671, 1961.
Tsukamura, M., Kasai, E. and Tsukamura, S.:
Jap. J.Tuberc., 12 :27, 1963.

WAER - =0 BAMBESMEE 131 1154,
1958.

Tsukamura, M. and Mizuno, S.: J. Gen.
biol., 88 :269, 1975.

RAHEHE - KEFLF] - R - RE2RT - #H#,
50 : 123, 1975.

Micro-

WRREHE - KFRE] - IUAEE : #58%, 45 263,
1970.

RATERE - kA — © HAMIBSAAERE, 13 ¢ 916,
1958.

WAERE - B ¢ #58%, 32 :639, 1957.
HORRERE - BPEAE - BAMESHERE 14 834, 19

59.

Tsukamura, M., Noda, Y. and Guidi, V.: J. Anti-
biotics, A, 11 :156, 1958.

FASELE - BPEA - spAS— : 555%, 331 43, 1958,
Tsukamura, M., Noda, Y. and Yamamoto, M.:
J. Antibiotics, A, 12 : 323, 1959.

Tsukamura, M., Noda, Y., Yamamoto, M.,
Hayashi, M. and Torii, F.: J. Antibiotics, A, 12:
314, 1959.

RAERE - BEA - UARER - BT - BEKE
2L, 50t 4, 1959.

AL - SRR - KEFIAT] - SRATHE « 58,
42 1 399, 1967.

AR - SHUFRRE - R © B ARNIEER IR, 27:
778, 1968.

Tsukamura, M., Toyama, H. and Tsukamura, S.:
Jap. J.Tuberc., 11 :36, 1963.

AT - IUAREIS - ML - BER - BHA - /&
%, 36: 233, 1961.

Tsukamura, S. and Tsukamura, M.:Jap. J. Tuberc.,
5: 457, 1961.

Verbist, L. and Gyselen, A.: Amer. Rev. Resp.
Dis., 90 : 640, 1964.

FNMHRGE - #58%, 40 : 283, 1965.

Watanabe, T.: Keio J.Med., 3:193, 1954,

WO ) RHIESE, 15018, 1960.

IWARFNS - BHE - HF B2 - (LB - i, 47
: 135, 1972.

HHK - RIFEZEHEE, 42 ¢ 458, 1967

Yudkin, J.: Nature, 171 : 541, 1953.



