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The 51th Annual Meeting Special Lecture
DRUG RESISTANCE OF TUBERCLE BACILLI
——From the Clinical Point of View——
Yoshimitsu FUKUHARA*

(Received for publication September 9, 1976)

Among various problems in relation to the drug resistance of tubercle bacilli, four topics
which have a close connection with clinics were discussed. These are summarized as follows.

I) Primary drug resistance in Japan.

According to the investigation conducted by the Tuberculosis Research Committee (Ryoken)
during the year 1972, 14.6 per cent of newly detected previously untreated patients with pulmonary
tuberculosis showed resistance to one or more of the standard drugs. The prevalence was consi-
derably higher than that reported from those in western countries (1971~1973). If low grade
resistance which is lower than that of the japanese clinical criteria but not susceptible is added,
the prevalence rate rose to 34.2 per cent. It was stated that this was a noteworthy actual status
in Japan, and based on this fact, it was emphasized that original treatment for pulmonary
tuberculosis should be started with regimens including RFP or EB in place of PAS.

II) The cross resistance among the five antibiotics; Kanamycin (KM), Viomycin (VM),
Capreomycin (CPM), Lividomycin (LVM) and Enviomycin (TUM).

The sensitivities to the five antibiotics were examined with the antibiotic-resistant strains
obtained from the original strain HgRv or Schacht iz vitro showing rather low resistance to each
of the antibiotics. On the basis of the data examined under various conditions, a diagram of the
cross resistance among the five antibiotics was drawn up.

According to the experiments on the sensitivity tests to TUM or KM with the strains isolated
from patients who were treated with KM or TUM, the obvious cross resistance between these
two antibiotics has not been proved. In view of these facts, for patients became resistant to KM
in the routine retreatment, TUM is indicated in a next phase of treatment. It might also be
possible to use TUM first, and then if necessary KM.

III) Antituberculous activity of PZA and combined effectiveness with other antituberculous
drugs.

From the results of experiments obtained both iz witro and in vivo, it was recognized that

* From the Institute of Medical Science, The University of Tokyo, 4-6-1, Shirokanedai, Minatoku, Tokyo,
108 Japan.
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PZA had a rather weak antituberculous activity, enhanced more or less efficacy of other drugs

such as RFP, INH and TH, and furthermore inhibited slightly the emergence of RFP-resistant

tubercle bacilli.

In view of these experimental results together with rather high incidence of side

effects of the drug, it is presumed that the combined use of PZA in the chemotherapy of tuber-

culosis is recommended only for cases with multiple drug resistance.

1IV) Drug-susceptibility test; its simplification and speed up of the procedure.

Drug-susceptibility tests by the direct test method, using the Kirchner semiliquid-agar medium,

>

were presented. By this method, it is not only possible to detect mycobacterial growth from specimens

faster but also to confirm the existence and grade of primary drug resistance.
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B, BEEEOLLT, (EEREOSTTLRLER
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febhTnb, ZOF, FMIZOREYEEELL, oh
%, BAEDBCRIT BT DRI EREL L7e 3 D, Zhuext
LIz 2, IR LT E Dy, I LD THEEL
BNz T,

(1) PIEm DB

F1Z@EMEDHEE ST, H, X, ¥, Mok

® 1 PEERER, X, 3, HBoOLE)

#% B | k-Hobby| #-BMRC]| jfhi-Lukas

(1972) | (1973) (1971) (1972)

SM 8.0 3.2 2.6 1.6
INH 5.6 2.8 1.9 2.2
PAS 7.1 4.4 3.0 1.0
AT 14.6 8.1 5.4 ?
ARG | 1,939 248 467 773

LFTL VB & &, EHFY © 1972 FEOEEL I
Kz 2 % &, SM it 8.0%, INH 5.6%, PAS
1.1% THhi, hEHORFT, Tibb, 1HLE
CittEA R L b D, HB I [FREmE] & LTx5
L 14.6% Lleh, TREERINCHD S & (), &
B 1957 4E D 11.9%, ik 19614 19.3% &7s b
25, KRIFRZHE W THEIXCRETH D, COFHTHLE
WO EY, BURDWHP D EEEOFEER I D &
EPMCEWVETH S L ETHEETONERS D, &
NEHRN IS EOBRTH B, FOKD, D, e
D SM oFIElfiEEY 2T, ThEh 3.2, 2.6,
1.6% O {RWETH D, INH LT Th 2.8,
1.9, 2.2% EWHEWET, baEEITE o hEN
DT D,

DX S IENEOREE DBIZELTL, b5
AT PER A 7 v et AR BE R — T B A E R L T
T2 UEND B, F2CHEREEL LT OEOH
L\ ERMEA TR 42, 5, P 133 % absolute
concentration method |Z proportion method % 7573
ALTWB2, MtEoBERE LT, iz SM, INH i@
DT, REZE G THREL D EGEEY DT
LEIANEG, Tihbb, FHORBIYTIDD L,
O EOWE EOEEI SRS AH S b, EEL
bhz,

(2) Wb 5K TEREE

LR A B L C, BB 1972 03 El
Mo EY TMEMME] ORM»bEkd 2, LIRS h
THER, WhPLEERECHEE LD ED bR
EE2)CO2WTORBTH 5, o THICHFEC LK

x 2 M o 5 F(pg/ml)

A s-Hobby| #-BMRC| #-DZBT*

BEEELHE | (1973) (1973) ; (1973)
SM 20 9 32 i 4
INH 1 0.5 0.2 | 0.2
PAS 1 4 4 | 05

* Deutsches Zentralkomitee zur Bekampfung der Tuberkulose.
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Wik, SM10r(10 pg/ml AR5e4fiftE), INH 11, 0.1
R(0.1 pg/ml 5247i1), 0.1r, PAS 1t #7R/Lizd D,
SR B IERAE M E LT E D fbh O e TH
Do THBOMEA A LIS O LIE LIEEm & B
NHH, THBERIEHFINC A D & (FEE), SM KL
8.5%, INH {Efithi% 18.9%, PAS &t ihix 11.0%
WAL T3, sh 1H R EiEE s L7cd D
DR L LTHBAMNIESR S EP19.6% bAbILD, C
DEMMER D5 &, BlxiE 1972 EoF iAo
SHEIT T 34.2% LEBIRZHTIB,

(3) {EMH DRI E2%

FLE L DEERTIY, SM, INH, PAS 13, REMEREICKL,
NNEzbCrE SM1, INH 0. 05, PAS 0.2 pg/ml TS24,
B350, Zhies Larh? ik SM 2.5, INHO.5,
PAS 25 pg/ml D%, Wlap® Tz SM5, INH
0.5~1, PAS 50~100 pg/ml OyEEEL TS5 (M),
RO X AL OETIL PAS 2R HBEF T, &K
i SM TH B, INH ix£mA ks Th A By
TEDe DRI TH B, Wl D in vitro DRI
NBEETEH LS THB, EEUIETTLEBRHE
XL L, Ao Miany Tik O I B iR E
B D, ERPERE - VERRSZEROBEEMRIZ O Z
ENBLINNE T ENTEDDITTH 5,

KTt A B T B ARYL D b 5 — DUkt B D2 b
THhhH, LK, BORRER TR TenfifErnoE
WL DTH A, H o UHiERE N TP B
BIR LB CRZE R LI & LICE T b
BEMEEEZ 2L D, Thd~ v ACEEL TAETS
ETe D RN DL 2 E R ELY IXEBRL T3
(Hig), hHOEEND, BIKED, —EEMEE
FEFTLHETE, DBRERCHE EAERABRD
THAH S LRSI D,

FER DT B\ Th, SM 10pg/ml SELMFHEMU ETL
vl INH 0.1 pg/ml sgafifth o & o Tk %58 3 &0
THEMEER @D TEV - L3RR SR, % 72 INH
0.1 pg/ml TR5E4 L\~ 5 BEEE DR AN FFFIC BAFR L 72
L ZBN DRI ZHE Ui, BRCEENCIR DS
Hi, ThMERMETL, BEETHD X 5 cBbhis,

(4) FEIfEEE DR RS

BN R 2 Sk DIEHERY 3 DA AT L 7oA
2, FORENS D EFBENOLTORBIZRENT
Wi IRBDEITER, R, B EDHRT N
FUL, WEOFELETNEL LG T
B0 0, 2 Ui R & kB (matched pairs) iz Xt
THRBE RO IR T\ 5, T 70 H1959EEI
DIGRTIZDONWT d, 19665EIL D507 12D\ Th, B
FEIE LRI o\ TIHERE S D7 R SR T B,

1973 ITiL 37 RTITOWT, D 5 bt R
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TRIA IR T\ oS, FD 6 B okEEEE R, K
10ZEL, RRUk DR (B 23452 T,
LLErB#EL T, 2T, BMRC? ofi7 7)) Hic
BT 5 E R LR BT A RoE OB g o b [
MG O YR ERREEE 1 R ORRIIR (hkE6 » ok
Bl & W T 6 A o FHESIZ Iz icb D) | D
BOEEIA LI, T, SM FIE 19614 5%
2%, INH it 65 fidh 22% 3, Fic SM & INH
Tt D 19 Glicous Tk 52% BB TH D1,
LW H T ETHD, PIEMEOFIZIE 2 ZTTFED L D,
3 FLMEDL DL DD 5 T TH 5, HEITIHT
HETHIUE, FOBRBORTUIBD THELATHD, h
5, EREEC X ABA L URE 2 DD LIXEAR
NICHEDTH D,

(5)  FEIMEED B 2T @IENRIFLA £ 2

Jeiz b i D & <, BIE o A R L U TR
MaEmse L s, EVIPFRNPEERICEA TS S,
o o CHAERENCHETT R OB DIEGIH A )
B PEG A Brok LT L B SR THEG K A 2 7w
Fo ZOWEDA L~ DAL SM-INH-EB-
RFP o 4%&6H/ (103 1) & SM-INH-EB o 3 6
990 T, D D BIKIEA D PN 4
EOBET 35 41(34.0%), 3F DR T334 (33.3%) TH
D, AT LU DIT iR 7o 1972 DT O (it %
St FIEI R & X B Th s, SiuzxL T
firehbhichlE 12 » AOBEEEERE 2L, 4%
DA (R 2) L 3 FBOHE (K 3) L AR LR OIRE
LRSI BIF RS B ED Tz, ik bR
W% LTz RFP #7213 EB & inx 7obfaiTicd 2 &
CI W EBEERREYRPTHENTED, LEXLTIWV
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ZERAFE S b AA, FRORD LB &
BAHATH DN, BILZEFI RSO THE L EEH SR
WA T L IREIEEE bR A A OBRL, 0
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FERIEBEI 2 P 4 DR FRC b MRS X E B 2 & T
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II. KM, VM, CPM, LVM, EVM (£ TUM
LARFR) 5 BIRDZ X

B BT AiEOMED 5 b, FTEEHSTHCS
hbZhb5%], $/bb KM,LVM (LU E7 3 220
=94 FR), VM, CPM, EVM(LL L+ Y =7 % 1 F3R),
D DH DX EDORIR A ST 5 Z LIXEE
THhHb,

(1) HEIEAOEN®

B XD ETOERECD S D, NI TIIE L OF
At 25 pgiml D& ATHIESN B,  OWEETRE
BT LDV ETAOND, BHEC 5FHIAGTh LK
FDEENOFEE LT 44 BRI DLW TLBREEZ A

& 3 Kirchner MBI REHIC 313 5 5 FIOHLIEIE A (KM F{#1445)

#g/m! KM VM CPM LVM TUM
. 0 2|5 10 2|5 10 5 10 2 |5 102|510
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2 | RO [ # o~ = = H| H| +2) = L - = = # |- -
3 8O M| —| —| —| # | # | +3 - - === = -] -
4 KO | # | - = = | W - -l - - - - - -
5 BO [ #| - —| - # | # | - -l ==l =-1=-1-1-1x
6 | MO | # - —| —| # | # | +100 e e B B IR T B
TIEO M —| -] -+ | - - R N I (i R R
8 | HO | M —| —| —| | # | H - |-l =-1-=-1=-|-1-1-
9 WO (M - - - | H - = = = -1 - -1-1-
10 BHO [# — | — | — | # | # | H | | H | +30 e I T ¢
1| O [ # = = = | #5010 — | - e O e
280 M, —| - —| # | H | = | +3] = | - - = =1 -1 -
18 EO (H#| —| —| — | # | # | +10 = | - | — - == =1 -
4 | RO ] — | = — | #h | | H | 200 - | - e e I A

Ht~— : BHRFE, Kirchner HifE)FeR s
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Z kB & (FERE), 25 pg/ml THE LCEER O BT E 4 KM, VM, CPM, LVM, TUM # B D2 X i 4
11, LVM(43.2%), CPM(36.4%), KM(25.0%) »n=°
4 sz L VM(11.4%), TUM13.6%) (31
e b0z,

NI T OREOEWTHAICKL, IraEE
ToWEEHLCUE 5 BN F DRRLIE T 27 hix2&h L
TSRV BH B, FEIXBEESHRE 14 B Kirchner 2
BN REEHIZ BT D ETH B, = OREFHUT BT 5 5
FIDOPEEEERMANL 2,5,10 pg/ml D 3 EFETH A2, K
B AEmEL2 25 s, KM & LVM &F5H
T NTO B 2 pg/ml T 524 RE L S
ATED, CPM & TUM i} LTI D5k
PETFT(ThERTHE S Abh S, VM EHEERT
120E & A ETRTOEMA 5 pg/ml T, B XIoTL
10 pg/ml THLHBELTSHLDONEL AbR %, T/
% Kirchner 24713 KM & LVM O (- A EkC

5 KM 50 pg/ml Z5e4:itth 18 #E Db DFFN XT3 5 Btk

KM M © cPM LVM TUM
25 | 50 25 | 50 25 | 50 25 | 50 25 | 50
s s s s
s S S S
S s S
S S
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BREB IR, Land VM O haEms i o &
AEHIRD,

(2) 5 HIF DT fFER9

Z OFRBITIE, W, FTHBREN TS HEIBD
BOZEDOEZ DL D ZhbAMlD 4 Kzt LT
R BRE WA RTE L BN, TEEBEO L &2 Hy
Rv k& Schacht #kT, chnbHREL, EKEOLE
P& DBIEN b, WHEE OHEAMEN L Da DL DTH
MR E Uic, Ut/ MBIz 2y, Dubos 2=
Kirchner ¥t/ 4R LT, EZHRBEBIEL,
Z DR 5 FIOML LI RIR Uiz & 5Bz X b v b
DIENRH D & L xBET L TRE, HE L,

LT K4S &L 5HID [ZEXMHER] % F5L
L, T7/bH KM & LVM,VM & CPM,VM &
TUM (W7 B 7o 38 X, %72 KM, LVM,
TUM %tk CPM 12 b it 372>t —H iz o
AR Z BFFRT 2 LB, S EREh T
bo ThiXB T TREDEATH 5, SEILELLN
& W T M E DS A IR BRI St 2 il CREET L
TeDTH B, BFERL T 5D C &, X EOEH
bbb FNTBEBIRC H b = DI BIEA B s 4
DEMAELDONRH B &, BRPEHRTRINLFHDO L
DT H—T N FICTEGEE DRtk & Fe U fi DFFN 1 LT
DPRXENBEECR DL DEH D 55, EELIHMN

i OEelE HI12E
IWwIsicEbhs,

(3) HE»ILHHEL KM [HHEEIZ ST

LR OZE AR A BEER DR R HEEDE L TR S,
Bz chb 5805 bt KMEd A MERIh W5
BETHER 49 RO T, NIB A ERE L, S
BEFNREERMIT 25 B L0 50 pg/ml & U CERZ Mt
BATIEDT, Thb 49 Bk OS5 BERT o KM BRI
2 THoenT KM K42 EZH L4 DRED
LOREERTED, a) 25pg/ml FEDL D 18 #;,
b) 25 pg/ml RSEEMHED L D 10#:, ) 50 pg/ml R
STEMHED L D 138, d) 50 pg/ml ZLMHED LD 8
ARG Ehic, Thb 4K LcBEikBiic o 4
Flod+ 2 BZ ko5 L, alfClidbAHADEET
LABFN 35 WX 2o & b3 (Mug), fhh c
(K 5) TiEn /e b %< DA, 43 (8 6) TliiHk
78 CPM & LVM @ 50 pg/ml 0Ok = 5T SR
HEEERRLI, bbb IEE#©, KM 50 pg/ml [
Rtttz oT 5, CPM & LVM 1=k} U2 X
HPRBEEFC DT AL LR LTEY, X H5HlETS
D72,

ZOBENLGEE L KM iR DWW CORES
RILDATRH R X MRS Y TLE S, TiobbiEk L
KM &AL T KM [iffk & 7o &1, ROEBRET
EERORTREhE CPM & LVM 1355 Y itk

Bl 6 KM 50 pg/ml SE&THE 8 Hhodflid 4 HNCSt3 5 B2 M (N 118534)

KM VM CPM LVM TUM
25 50 25 50 25 50 25 50 25 50
S S S
S S

&

S
S S S S
S S S S
S S S
S S S S

Rt woeaire [ eeme
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BRI TEFHE TR SR VM 5 TUM 2MEH
THETH D, T EXURINihbTTHB, TR T VM
LTUM L EBBERBESN LD E, BWERAOL T
HEDHZ EWTIEMNERS,

(4) TUM figig o KM &k

KM psEfEAT, Loy TUM 2o h X b5 fi
T TUM fif: & 7eotc BENW D & RE LSS
2, ROBMT KM offifinE: bhdn, O,
o TUM [t KM st L3 o iR avME T L
TR E S D E R ROV TLIRNTAR LS
LT, Zhicix TUM BRI B3 25 o5t
T, TUM BB X ORERERC o S ek
JETEW,

B OEBIT T KM BHEHADBRENDS Lt
T, 4oz L TUM RN KM 25 pg/ml
D LD (FEDOFED) 28, KM 100 pg/ml @ik o 4,
DEEDOTED) SHhEBEOHTENTE A, ThbRN
TUM %M LT TUM fiftk & /oot KM R
OBEALHFTINTHICH, EEOFOM S X OHOMkT
TUM ¥t KM 25 pg/ml 0 & & A (BRGSO R
BRD LA EWHEET, k& LTt TUMK
FEATE T EA EBEA o E D A I WX D T
B TH o,

F7cbb TUM %2ERL T TUM itk & a0 B &
13, %< od o TUMB0 7o L 100 pg/ml AR5e4f
EOTHMETH B, & OBRED TUMAHEE TIX, 4
BIoEZEN G, KM ORRZHETICRE L A SN
Wi D EHEIE T, oL, 2Rk LTk e siEE
DEFPNE DN TOBHBEAI ML EZ B,
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%= 4 TUM &iE#E TUM jifh & eoro KM

Bz
wxs | TUM ) TUM KM (pg/ml)
‘{%\%lm E 0}25]50 100
® g 1OOIE4,TI+ HH
LI
ﬁé/ 501“% + -
. %ot
% zs()r‘ﬁL H |+
i 25s | + H +
Il sor| o | W o| 1
i} 25s | Ht n + —
L |I SIS R

s R, ro EAmE i~ —  BWREE, IR

(5) KM & TUM o &% 52T 55

HEoRBENTESRI: KM, B2k TUM %
Mt PR A o7 ks X ORI 1§ b hic KM,
BBk TUM HE B 2 07 R b, K T @&
SR AFREOMMEE TIL, = O DMH D38 i X5
FETRY, EARRLTIWIS>THD, £ THKLE,
CROEWENRFERE LTEIRTOEEE (b bAHA
VM 4 LVM 4k ic, KM & TUM L EHb%
BELTHCIZRE»OMBIR 2 TL %, KR EX
% lg e s8aw, EFAxSELC KM ix
F3H, TUM i3 ARSI 5, Z OBEOTEHIER
DESHRMD BT, < v AFBRIEZIECKT 3 5 Rk
BRI,

%7 1% Schacht #Rf&He~ v At L 4 BEEIE (3
RLPE) Ll Th s, KMERERR (2 oEH

T < AEBRIERIECX T2 KM & TUM DR ok

(BIEFIEE 58 40 mg/kg)
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FRIIEEBENTH 523 L EMMEGLTE D
Zhicxt L TUME 3 BB BIER R L RENS ST
W5, [IED, EER g BOMAKRIZEET 7 TUM & H
& KM 83 BOBHITA TR Lisht b & < e sETs
a7 EoTwE, Thbb Xk 51, TUM
BHE KM 83 ADEL L% 2 LIXEEETH D,
DEREST2 &, EBEScRAVbRAEE L UL,
PAETIE SM owizit KM oFERSEEOIERETH
D, TORNUILIERIETH B, L EDORZY O
Hobik, THhCEWEROESR % Ik LT, SM 25
KM, Zokic TUM O=2—23ZY0eEr bh
5o FIZBEZEORMIZ L >Ti: TUM %41,
SM 75 TUM, Zokiz KM &5 a—2adE2 5
haEnwsz&Th5,

OI. PZA OfiffizfeA & PZA 28 LHBAAR

T&HFIMMERE ] 2W%H L5 BEOBBECEBLT,
BINLERDHAEDLELE L 2 ETIL PZA pi—
IGRIZIEATL 5L DD—2>TH D, W5 DI, it
ECixd e 0FFVER SR TwA2E0hbbT
PZA REROF £ HIN TS BERNLD Z0H
L TH%b, PZA 13Ek, PUEHIEAL L Lo BIfE
FEGBECER D Z & TaBh T 5, ZTRERMT, B
Wi ORISR D D is { Te DTt B B DRI+ 5
BT, Z i PZA OfifERMER & PZA % &1t
ROV THERF Y AR L7,

(1) PZA BphopEEh

FEZBC T %5 PZA O IEJNITERED TH & X
T2, &2 APBEDOTRE CIXIAE BLIE %
FEIET 2 2 EAVRRNTH Y RMOFEETH S, Lih
DTEDRBEZWRBIZIIANEC E o ET LN 08
B pHS.6 DR HL BT 5,

SEFNE, BREOREECIIR BB oBET, +

A% FELH5E E12F

ebb 1% MIEEHA T, PZA 04 20 pg/ml
IRELT, I OWRETOHMEOBREY 4 B 5r
TXHREEH & Hole LT, 96KRIZ OV T DR (F582)
ik, PZA OHIE(ERD (TR (20 pg/ml CHBEE
R 2 461(4.2%), THEZESH D GIRED20%
T owEsEm) | 2818 61 (18.7%), [BHETIL/W-23%
h IR D 502 LA 20% LA LD EHEGE) | #1 50 61 (52. 0
%)), Tis UGB &A% § 7011 50% LU EOBEHRE) | 2%
24 41(25.02) TH o1z, Tiobb 70% LD 1
% D/NIEEHTL, PZA s L% 20 pg/ml D& =
AT, Ziuk PZA OEMAEETVEEEE2 b
NDH, BRIV WS SBREDRKRT AR LI
Evz D, THIRFLE S & LTETEMORETH O,

(2) RFP.-PZA DO3REREPOEH R

RFP o 1% /NIEHANEEEEA N8 D= &L 2.5,
5,10 pg/ml & U CHEAEHD RFP BEZH 445 &,
affFD X 51z 2.5 pgiml TEEETHZ BRDL L Db,
b, ¢, dHDLOCHRBEETEAFEETHLDONALA
72, Thboficit RFP BEFERFILEEhTn5, =
iz PZA 20 pg/ml 20 LicoTH B, alir
BT, b, o, dBCEBTAHEHRIZ OV TAER B DITD
ToERG (RREZ R BT L W B /e 7B m e
S0 HBT, Tel isduX TOFRRREZCH D] & Lic,
Zhix b B33 Bl 21 B(63.6%) I b, fORIRE
DTHETH Ok, TibbbEDOL 51 RFP mxtL
BHEDBEZEOED TN WSO RN FEETh
D, FRFRLEHADEN, Thbikic PZA ¥iho
FELIERER 2 0l < BIM C ¥R TH T, & DRBREN
BERER» D, RFP % PZA PR L THES L THuE,
PE SO LIcHD, 2% DIEZHOE B T
W ER LA RN TH S X 5Bk,

(3) RFP-PZA 0~ v A ERAVERIEICS 2 BEE

F :

B 8 RFP-PZA ORBREMNOAER (1% /NI

RFP&Z
pg/ml
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%y 1: HyRvic I 0 BfS e~ v Ak LG
11 A B X » RFP 20 mg/kg 38 1 [IFt 4 B 5- L1z
&1 DAEGOEEIIFEE Th O, iz PZA 40
mg/kg *i8 1 EIBERA Lic &% O SETHifRic It Bz
2Dk (JR), Tbb, - ORECHHIFERK
DB TIL PZA offRHRIZRDbRIeh2T, L
5ZEMNTE D,

gz 2: Schacht fpEYe~ v 2zt L RFP ofb&
HHEBROLED 10mgkg &L, ThixRIEELI,
o OEEEEE T, RFP ¥z X % RFP ko LR
% PZA Iz B0 E Dk ERBEAFEE LI, 2D
B9mbBLEOL oD 2 » A1k RFP 382 B THIE
L, @R CHREMRART, Totko 22 FixiihAE
2 A RFP 8yt & RFP+PZA (40 mg/kg) HF AR
TR Th R #E) 2k Lic, BRI
EED LS RRENE & EONR, TbbERT D
WTOMIEREEBRO L, ¥ 7 0peg/ml OFIELLE
3% &, RFP BE BB IiPIEER DS L D%
<, PHEmcA R, MR OB Y RFP BHEf T
5 pg/ml L\ ke 4 B No.2 & No.6 Tk 50 pg/ml
TAREFTLLONALNRE, hLk~ND &, PZA
BEABE TR DET 2 %o b D% No.8 D 1 D4
THot,

Ll EOEEREEN D, RFP & PZA OBHRZIEN,
LIV RVARED bR, WS I ENTEDL X
SwBbh s,

(4) INH.-TH-PZA HR0BE

FELIZDBAFRCOVTLEL B F L Ta

% 5 RFP 10mg/kg+PZA 40mg/kg, ;H2 H,
2 » AiREE, Tk A RFP ME HBLRIL

(= v A EBRIIIERIE)

, (pg/ml)
¥ | No. 0 5 | 10 \ 50
1 +7 | 42 | - -

2 1 it H+ +

3 +5 | - - -

RFP 4 i _ _ _
5 +3 | - - -

6 T ‘ H +

7 ‘ﬁH H - -

8 - H# +3 | -

9 +3 | - - .

RFP 10 - - - -
+ 11 - - - -
PZA o B B B ~
13 +30| - - -

14 +4 | - - -

H~—  BREE, DI
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too EBbEVZIFEIFAORY TH & PZA %4
b, ThiEcBf#Ro INH ZnzicnhE3o
BT ELTHD: oAl A E LT
CS-TH-PZA H&X»b %5, RFP oE@BLiica—n »
STIE L BB IR BIge M T e, 58 19 8] TUAT &3k
¢ Bignall'® 1z L b BIfE A OFEBSAELLE A3 DY
HIERIE I ch s, REShTV5, ZofLhED
BOFRT, KOVBITRL Lo bEAEWEREET%
CS #hpEoh® INH itz cbld ThHD, Tiabb
INH-PZA O H TR AbRDLATED, BT
INH-TH 3 INHfitt: DA b ELTH D &\ 5 FED
NBTH 5D,

KEVENBR TR 1% NIt EHy, INH X
ot TH o EREnz PZA 20 pg/ml % Bt L1z, 408k
DEEFFEECONTHE LI L DD 5 bHEHETE
LOFREEDDLERDTELTH B (ER), Tishdb
INH-PZA s> TH-PZA #2541 Ci3 2 b Big
HUBHRBREORS bhic b Dp9305%, Bic INH-TH
B RSEA R LI D% 607 Bl Eicie 2T
%, ki PZA #hnz iz 30 B LTIk 4525 Y
PZA oPFRZIREA R LT,

~ o ABRRIFE AR R T 5 0 SR« HarRv PR
~ v ALK 5 FE Ry INH (1 mg/kg), TH(10 mg/
kg), PZA(40 mg/kg), W FhbfEpirs, FHsX
VB O 25E XU 3 HHARRICOWT 4:8ET7x
e s (RYuth 4 » B OFEE) &~ v AFETHhE <R 9
R LT, SRR (K) DFETIREETH D, DX
Rz Tl e FE Tk TH Bigh, PZA BT, %k
WC INH BHoIETH %, kT INH-PZA ffH L
TH-PZA PERIE & M FE g E fiV- T %, kb
eGSR AR Lz INH-TH $tf & = huz PZA %
Izt 3EPABETZ OWEID T DENRRL 5 TH
Stz L L i kmihi (X)) tas & 3 HHFHO
FNBHMES TR D PZA OFETOIBBHRELELT
Xatz, 7ok Schacht #REY~ v AT 5 IBERER
<y AR, INH-TH oftfzRzEEcoh
@ PZA %z b Z LT X D ETHRMHERINDINT
L THot,

(5) PZA DEEK DKM

BB e ok E il RFP i@ PZA % iz
7=p, INH-TH =HEiz PZA #flaAhich, 0%
HEWERBRB OIS PZA OFx RS LIED, DV
EREIRIZ LI D W AWATRLAMNBEAE b L FRIRANC
ETFORBYEATETCN S, BB, PZA OB
NI D L BbhaflbH o, BHhLFAED
DEFR TRBE L bR FHT E TRIXEDT
Wi, I I TREWERPIE L L TR DRI DB
BARBAIECHENT, ZOHEOMEE L, Tib
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O OESL & OB I12F

B9 ~ v AKBIISRIEIC % INH(1 mg/kg), TH(10 mg/kg), PZA (40 mg/ke)
DEM, 2 FHHHR L3 HHAOE

o b—ifi Hf—
100 \

90 R

INH-TH-PZA

80—

70—

60—

50—

40—

30—

20

10~

__________

INH-PZAb\

0 1

t RFP-EB-PZA otz + 585 Th %, 6 2 AD
EREWEREYZ 5 &, PZA %ptf Lic\» RFP,.EB,
(WFRLE2 B) B0 61% il PZA PEEEE 37
b RFP2-EB;-PZA, (W Fh b2 H) %721k RFP,.
EB:-PZA;(PZA Dz R) ORI ERTR 70%, 72%
T PZA BFRABIELEETH D, 7275 L 2 DT,
14 70U 20% WEIEFZ X A BEGI R Bt o & a8
BRI N T2, ZOBEPIOMELT T, bRET
b PZA offBRAELIE VS BERESIIG{o0d D,
L LEHT 2 BIEA %% 2 T OBFRFE ML 7 D
EWX5THhs,

BT 212, PZA o\ T, in vitro, in vivo, Tz
FRIR B, W H 2 BEOHMEMERER SRS, L
L DENCEER EEWER SR Bl b, LicaioTeE
BR R, SRR SE ORI E 7L BEE 2 s Tn
MEEDIREET, EIFRIC TR L 7R b e
AL DAL TS FETRA TS Luw,
EWOHRBEDOFIiAH 2 TL LD TR EE L T
%,

IV. WEREECHEELT

MR AR B L Ty, 3 D3EH D P oEs ¢
EDFEREDIE N, BEE O LI Uil b &
DRELEETH S, ZZTILID S b HEEORE
CEEEZBWTHILS Z &icd 5,

(1) WA OBLR

PR MM OBURIZB+ 2 7 v o — F i
WMEED, AL MREOEBFLEEIDONELOT
HHDM, TO—FERZ T I THEL,

ol
120 H

| | & 1
70 80 90 100 110

YT H L

TR D E Tl D 5 ks 67.8% TEW
I LT %0, TOMMERARAREE LTix, B8
D DEEOTHBINIEN D70 T, 79% L DRz
A=A —=BETbbLHRER T L5 v Tk
D, TOZEITFCHEATREEETH B, Bih g
FD DM OWENTT 5 LEN EFZ CeFET b T
H5,

W Licwh o2, iR E O REOHRE ¥ T
HWHITh 2, co7vr— VRECL D &, SHEEEER
G035 1.5 7 A& DEIEMN 6.83% 47, 2 B
30.1%, 2.5% A% 23.8%, 3 HAMN 26.4% LitoT
BOBLCEL 21250855, OFEFTIE, [£EL
DB EWS T ENERDLITHE LD A— FalH
B TH B, LinL, Edenl T offaiEEL X
SETERNIHTIONTHHELHETHZ, =D
B, EEECEEAEE S oM e B IR S
Tl h, TV~ FRETIL 65% ORENEEE
AL TS EEIRER TS, B 2 OEEEY,
HZPIEEREHE OB A, HOBEOFHRERE, W
A O - BEORMMR L2 FRTHALTET
WDDT, T DRERO—E ITICRN 5,

(2) Kirchner JiBhseRKisa MRS U< B

WD EEERE

WA O FIE A AT ITRT,

OWEME: Bz, FFCEBHRER L DL 5,

@12 NaOH ¥ 248 (D 5 f55) Nz %,

@ XABHET B,

@37C RINZEPNC 30 73 iE

GOl 72/ —A vy VN 16% BEEEAGS, o
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OEFILAH TR OB S L b b, T o
FULE HESBEECEELE TS (F  HEARRRRK
AU AEL TR LERTHE),

® 0.1 ml FoYRBFERFIIT Lidls, MM
L LTIE, BRCRENEERCR L Cidia A xR ofm
(1R A S & LC INH(0.1, 1 pg/ml) 3 J 0 SM(T, 10
pgjml) BEOR T EEZL D, s BICELE TR
19 AR 2 AABEA LT BA, HURIREI L
HOEA ORI EDIDTH %,

DFeE L EEOBEIIRDO T L {175, BiEO%E
Wtk 2 BEICEORENRDOBRD L 5Iich, Mk
DR XL ONBLHINDL D FE TEROEE D &L TR
BENDHLDDEEEMEE L TED EMETH D, 122
X0 L7swEEL 0.5~1% STC #hnz THEEDHKRE
BIDHZEL LT D,

e RFLE b1t RFP & EB Ot 4 AT %,
Kirchner JJRBpFE TP ORE X, RFP X1 &5
pg/ml, EB1x 2.5 & 5pg/ml L LTw%, 7A)HL
2—m oy ATE L, RACEEIERREE O EEC OV
< RFP & EB o#@EMlitkd, FuiEo Thiawn iz
WX ERLTCNEHh0Z L XFATH L, HAETLIE
WIS, FIE I S 2 FIoRAE S LE L Te D A
L Lo,

- o Kirchner B REH TIIRHED Z & <4<
DL O GETHENETH S, REBITLE, 2
8, SETHELTWSY, Z05b 1EENLERLE
DL TEZE L 6 fliconTab & (EK), 7H, 8
Hix e, 9AT(x)2 24, 108 TZHiX(+)&
D B ()M 2 T B, AR T 5 FIANEDED
BT H D AMEO 1 14 BT (=), 17 BTHi< (+)
Lo Tnh, COBREDATYFNHDLHTHD,

Ay, ke Kirchner HE)ERE A MAG
BT CHIC B LW HE TR, TR S
NEF L HHEED, WMEOKENE CHMT L L
MEoLELZETHD, HEORALDOTADERT
BT X %, HHrh oI I ORES LD ThR - &
5TH5h,

S, i ENR BT ARBNS LD TET D,
T PR R A R A D W BEA LIEL
BCh D, FRAHEAT S ETOREAAEC U
STEHEESR, B THLRRCEEmEOR HEs X
OFORBEF CHBT %, Thbb—aATEZHE>TH
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¥

. S OHRTHE 2B AHT CWBKRETH %,
b Y (C

Y EFT A, e OEmE E et THE ]
EHL, FhcEoSE, PERELmLINE I Lr
L0 B, FEBRRCRT 2 oMEE LT KM,
TUM 7¢ & DX D B S LFREOIARF, IV
PZA OFHMzOWT, BREBCHEN a2 HE L T
Kirchner PiEIFeRigH A Fi\ > 5 EEERED B HKE
75 BV THTIE R B O HETH DR A A b~

Ei =

LEIOEFEROBE Y 52 bR L ERDF & &
STEWIYHHREESRCOIADBILBELEF LD
o, EHFOBREREROIME T SRR ER
Ela 2 B R OGE S i < T %,

e fo S A DGR E OHEFORAL FIE O FERFIE O
BICEDLDTHA I ELRLELAIHTHE, 22
TRBCHELZET S,
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