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We have repeatedly reported that the combined use of 1314 Th and isoniazid is experimentally
and clinically more effective than the use of 1314 Th alone, even in cases in which the isoniazid
resistance is confirmed.

In this study, experiments with radioactive isoniazid were conducted to clarify the mecha-
nism of combined effect of these drugs to isoniazid-resistant tubercle bacilli.

1) The isoniazid sensitive Kurono and Tayama strains of Mycobacterium tuberculosis and
the Hg;Rv strain resistant to 50 mcg/ml! of isoniazid were cultivated in Dubos’ liquid medium
containing various concentrations of 1314 Th at 37°C for two weeks. The cells of tubercle
bacilli were centrifuged and washed thrice with phosphate buffer. These cells were resuspended
in phosphate buffer and “4C-isoniazid was added to this suspension to give the concentration of
one mcg/ml. After incubation at 37°C for 24 hours, the cells were sterilized at 60°C for one
hour and washed thoroughly with saline containing Tween 80 and distilled water. Then, the
cells were planed on sample dishes and counted with the 2rz-gasflow counter. The following
results were obtained.

1. The HyiRv-RINH strain took up less amount of #C-isoniazid than the isoniazid-sensitive
strain did.

2. The amount of C-isoniazid uptake by the sensitive strains cultivated in Dubos’
medium containing 0.1 mcg/ml of 1314 Th was much the same as that in 1314 Th free medium.
When more than 0.25mcg/ml of 1314 Th was added to Dubos’ medium, the amount of “4C-
isoniazid uptake extreamly decreased.

3. The “C-isoniazid uptake by isoniazid-resistant strain increased along with the increase
in concentration of 1314 Th in Dubos’ medium and it became maximum at 0.5 mcg/m!/ of 1314 Th.

2) When the cells of isoniazid-resistant tubercle bacilli were suspended in phosphate
buffer containing 0.1 mcg/ml of 1314 Th and one mcg/ml of “C-isoniazid and incubated at 37°C
for 24 hours, the amount of M4C-isoniazid uptake was not different from that of the cells
cultured in medium containing the same concentration of 1314 Th. But in spite of increase of
1314 Th concentration in the suspension, no increased uptake of #C-isoniazid was observed, or
rather in 2.5 and 5.0 mcg/ml of 1314 Th, decreased uptake was demonstrated.
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3) ICR-JCL female mice, infected with 50 mcg/ml isoniazid-resistant HgRv strain, were

treated with 100 mcg of 1314 Th daily for 28 weeks. Tubercle bacilli isolated from these mice

took up more amount of MC-isoniazid than the cells from nontreated mice did.

4) When the isoniazid-resistant HgRv strain was cultivated in Dubos’ medium containing

one of various antituberculous drugs, the cells in the medium containing ethambutol or 1314 Th

took up more amount of C-isoniazid than SM, PAS, KM, CS or VM.
These results suggested that the increased uptake of “C-isoniazid was due to a modification
of the permeability of the cells by 1314 Th, and that this modification was one of the combined

effects of 1314 Th and isoniazid to isoniazid-resistant tubercle bacilli.
It was further suggested that the isoniazid resistance was not only due to permeability of

the cells but also depended upon the metabolic activity of the cells.

It might be expected that the combined use of ethambutol and isoniazid was more effective

to isoniazid-resistant tubercle bacilli than the use of ethambutol alone.
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I. TH fn Dubos Hikfith(= & 5%
1) s#ETE

10% #4MmiE7 7 3 vin Dubos ¥fkis ity o dic,
TH#0, 0.1, 0.25 0.5 1.0, 2.5, 5.0, 10.0 mcg/m!
D8 BMEDFRBEC IS XS ICAN, £EME S 5ml
Fo, ThEth 30 XFOHEL, £0 10 KTtk
BT &R 55 5 S hic HyRv INH 50meg/
ml itk L OBE Ak (INH &) &, MifEE X
Do o U INH RREEBE (HILKR) &L,
37°C 2 ERIEHE L1,

EEEc X\ LTk INH it tE8 (x INH 50 meg/ml
at 3% MIEE T, ¥ INH g 3% /I
W, FhEh 3 BEHEE UCFSEY AV, WERY
KTHGAREDSFHA F— L EOTHE LB (F
b, Optical density % 610ma < 0.1 75 X 5 12
FRL, £ 0.1ml 2 PEER LI,

2) EHRBEOHE

K#R2R®%, ARMITRS X OB O BREEEA
(Ziel-Neelsen k) OFERFTRN O, TioOEMECHKD
TEDERBBEHE Lo Tiebb,

—  BREATLHEOWMEERDIL

T BERER T, bThIREDHEAELRD 5,

+: BREZ RO TRIROBEDIFFEL R, EIRTH

Tl % W 2o

H o+ 2 e DR,

# - RABREECEVCERILBZRD D LD,

3) Dubos kit THEEHD INH fttEAER

+ A E%# /R L7 Dubos WfkEhas b, KEFITOW
T, INH &4 3% /Mg x BvTiERR % 17
\», Dubos kR hiEfEs)E LT, INH MiEED &
LOFELBF Lo 2D IWDOYEHLEET,

—tar=—7 L,

BF:50 2v=—LTF,

4+ :51~100 =2 ¢ = —,

H:101 2 r=—L)F,

H#: AEAE LTS B D,

E LTEb LI,

4) g X 5 “C-INH* Uptake g

EEERY, FEKA, & TH RERIC £, £&H
MO LTHE L, pH7.0 OBRERK T 3 @yt
Lico ZOUKEGRET T ARELFAF— THEL
L, ®E— (Optical density #% 610mu ¢ 0.3) @
PR ERER E LT, RRIREN 1meg/ml Zigs X
51z MC-INH » Mg, X 512 24 BR 37°C
2ot
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Z D HC-INH %I 7<BiiFiFK % 60°C 1 fyhdpnst
BHEL, BOUBLTCEFELEEL ST, Btk 0.2
% Tween 80 mABAHEKCTAEGEMRL, XHEH
KT 1EERE Lico £ LCR# M #E# Li% iz Radio-
activity #z2 7\ 2 L B HEMDI S 2, BRI
(HH 4.9cm?) TH b, &% 2n-Gasflow Counter
T Radioactivity #JE L, REC X 3HCRNEBHE
L7c5 %, #MRE&E mg 4hD cpm & LTEb LA,
(* 4C-labeled isoniazid : Carbonyl-"C ; Specific ac-
tivity 9.8 mc/mM ; The Radiochemical Centre, Amer-
sham, Buckinghamshire, England.)

II. TH % “C-INH & REF(C SEEE&HRICHM
L7z&&®, INH fH#EC k% “C-INH Uptake
DRE

10% 4muE7 17 3 vpn Dubos ifk¥zfhis B, 1
t&<AU INH s % #8 L, 37°C T 2 8BRS
Licts, SMEMCEOLTHERE L, pHT7.0 ofEEE
¥ 3P L, Optical density 2% 610 mu < 0.3 iZ
B L5 CHEFEREYRE LI, chx £ Sml o0
Shb, KREREEMNO, 0.1, 0.25 0.5 1.0, 2.5,5.0
meg/ml B X3 TH #x, £ h £ hic HC-
INH % 1mcg/ml /g5 X 52 iz T 37°C T 24 B
B L 720

ZORRTO 4) 2 MHOBFY < DELTHE
%2 :E L, #o Radioactivity #JIE Lo

III. INH fMEEERETIZI S O SHEIC L
% “C-INH Uptake (CR(F3 TH ABROEE

A% 458, #E 15~20g o ICR-JCL % (5—%)
M= 212, HgRv-INH 50 meg/ml LR 2 R X ¢
febDOREA L. BREHE X H bas L 50meg/ml
DE & INH 258535 3% /MK ©, 38R
# L7c HyRv #k%, B AEK CHEFEER & L, Optical
density 2% 610mu ¢ 0.1 &7c3 X3 CH/EL, FD
0.2ml Fok =7 ADEBARCERE L KB DH
¥ 0.2ml Ficit 2x 105 DABER A TER L,

B 10 BRIKE Lths TH 2 1784 H 100
mecg 30, B 6 HERPEST 5 BH % 28 BRI 7%
v, TH {RREE L EIaHREF (BEROAR) 43T 2%
ER, MAEREERERZ T ok, T LTEDDHE
B% Dubos Wi T 2 BEEEHEK, 10 4 &<
R DHIE® 77> T “C-INH Uptake # HIE Lo
¥ iR oW T INH fiftERBR 177027

IV. Dubos %tifthCHB&HFERE & I X158
@, INH f#&E(C L3 “C-INH Uptake DR|IE

300m! p=FarXvig, 10% FmE717 3 v
Dubos #itk#zh 100ml # Ah, Zh ic ZBHEEA
%, FOLRKBEN FhFh SM 1.0, PAS 0.1, KM
1.0, CS 1.0, TH 1.0, VM 1.0, EBO0.5 mcg/ml |z 7¢
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Hriweinz, I1:r£<EU INH it@ExRET S8
LT, 37°C 2 W& L, TOo®izIo 4) & [
DEEE L VELTHABLHERL, %o Radioactivity
HHIE Lo

® B K &

I. TH i Dubos {5t T DEEAR K

INH RtEH 2 BRI IERBE 7L 3808 % /s L7eas, INH
MRS L, & TH BE ITH\ T 200
WEA R L7To TH 5.0meg/ml 23\~ T, REEE AL
CHEFEA R I D DICH L, THEE Tl Th 7
SRR DI, (F1)

Table 1. Growth of Strains of Isoniazid-sensitive
and -resistant Tubercle Bacilli in Dubos’
Medium Containing 1314 Th

C%‘;clegrﬁr%t}ion 1' Isoniazid-sensitive Iso;);gszixsciant

mcg/ml Kurono Tayama H4:Rv

0 H H# H

0.1 H H +++

0.25 H+ + H#

0.5 # H +

1.0 ++ + +

2.5 + + +

5.0 - - +
10.0 — - -

Table 2. Isoniazid Sensitivity of Kurono and
Tayama Strains after Incubation in Dubos’
Medium Containing 1314 Th

Concentration of isoniazid |
mcg/ml 0 01 10 50 100

" - - - -

Before incubation

Concentration
of 1314 Th

0(mcg/ml) EH

0.1 T

0.25 mn

0.5 T
.H.
+
H#

Kurono
After incubation

1.0
2.5

Before incubation

Concentration
of 1314 Th |

O(meg/ml) | 4
0.1 H
0.25 - - = -
H
+
+

Tayama

0.5
1.0
2.5

After incubation

il mA2E BT

II. TH fn Dubos & is#(= & B35 %O INH &t
HEOTIE

REPERE 2 Bz 2.5 meg/ml LITO£RED TH L o
BB RST, FRER INH o3t LT fittEosk
REBbiehrot, (2)

Zhizk LT, INH 50 mcg/ml it #4: 8%, TH 0.5
mcg/ml AT OWRE THEAmO L o, INH Wit Ec %
b& DI h27ch, TH 1.0meg/ml, 2.5mcg/ml £
RO Tz, INH 50 meg/ml iR\~ CTHEER e
Mot L Zhdh HEEHEANC R OIS A ZER L
5513 DEFEER DO, (F3)

III. INH sM®E&EmEsEIC L3 “C-INH Uptake
TH 0 mcg/ml Dubos Hifsistrh DR (BE )
it (HuRv #k) w@ousT, “C-INH Uptake %}t
BT, RATTRTZLSERLERERD, XL
2:1 OHF R L. ZHUT t-test T X b 0.1% LT

DIERRTHETH O,

IV. TH #gE(c k3 “C-INH Uptake OZE)

1) TH % Dubos EEMFICINZ 13BE

BBk X, TH 0.1 mcg/ml ¢ Uptake i}
THIEN LA, BIUERTRITE A 2 BLE RS ehs
Dfco TH BREH 0.25meg/ml ig s L Wkk: b EH
R wRL, TH BENAZ DR EBZZO2RTWDOE5

Table 3. Isoniazid Resistance of HgRv-RINH
Strain after Incubation in Dubos’
Medium Containing 1314 Th

Concentration of
isoniazid mcg/ml/ 1 5 10 25

g

E=
*

# o # #

Before incubation

Concentration
of 1314 Th

0(meg/ml)| 4
0.1 #
0.25 e
0.5 H
1.0 H

+

After incubation
+ FF F=FF
+FFEEx

+ F F+F F F

H#
1
1
i
u
+

S+ F k=%

28 (78)* (81) (70) (63) (66) 32
5.0 — S —

*: Number of colonies.

Table 4. Uptake of #C-isoniazid by Isoniazid-
sensitive and -resistant Tubercle Bacilli
Strain Isonia}z{ig;(s)ggsitive Isoniazig;ﬁisistant
Uptake of 14C- 1214 ‘ 546
isoniazid |
(cpm/mg dry 1133 485
weight) 1250 515
Mean + SE 199£59 | 515431

(t=24.64 ; p <0.001)
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Fig. 1. Effect of 1314 Th in Dubos’ Medium on
Uptake of “C-isoniazid by Tubercle Bacilli

1.5001 .
o— [{.:Rv-RINH
. o-=-o Kurono (isoniazid
L e sensitive
‘\‘ X—=—> Tavama (iS(:nlia\zi(l
\ sensitive)
1,000+

ur
=l
(=3

UC-jsoniazid uptake epm/myg dry weight

!

1 1 L 1 1
0 0.1 0.25 05 1.0 25 5.0
1314Th concentration meg/ml

Table 5. Effect of 1314 Th in Dubos’ Medium
on Uptake of “C-isoniazid
by Tubercle Bacilli
e

Co:‘{l ?i;lt/{’?;)on Isoniazid-sensitive Isonri:sziisi; nt
Kurono Tayama Hs,Rv
0 1199 955 515
0.1 1307 925 703
0.25 409 291 780
0.5 388 306 859
1.0 283 229 797
2.5 156 160 675

BAOEEZYR L. £ LT TH 2.5 meg/ml TiXHk L
3, 160 cpm G ¥ THA L7,

Zhics UTCitEsE HyRv #ktid, TH BEM 0.1,
0.25, 0.5mcg/ml ¥ EHIBwcohT, Uptake pigs
LA#MmERL, 2.5mcg/ml TixE\W { BABIL
TE#H, FhTd Omeg/ml ki3 L HILEETS
DT, RBMEE L ORI bR DI, (FS5 K
1)

2) TH % “C-INH » REHCBREE R Iz e
BE

wmgdw© INH ik e “C-INH % B x4
Al TH 2{efAX# %5 &, THO.1mcg/ml ¢
(2 TH % Dubos kgt inz bl & & AEE
oA R Lichs, THO0.25, 0.5, 1.0mcg/ml ¢ *
nLLEmmEERX S, 2.5, 5.0meg/ml TaBT,
ER AR R T LI, (F 6, K 2)

V. #$HEROBKR

1) FhARSKE O EREREE
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Fig. 2. '“C-isoniazid Uptake by Hj;Rv-RINH
Strain in Phosphate Buffer Containing 1314 Th

1,500 . ) -
Cultured in 1314Th containing
Dubos'medium for 2 weeks
——__ Contacted with 1314 Th
T 0 phosphate buffer for 24 hours
1,000+

500

C-isoniazid uptake cpm/mg dry weight

1 1 1 1 1 1
0 0.1 025 0.5 1.0 25 5.0
1314 Th concentration mcg/ml
Table 6. Uptake of “C-isoniazid by

Hy,Rv-RINH Strain in Phosphate
Buffer Containing 1314 Th

Concentration of 1314 Th Uptake of 14C-isoniazid

mcg/ml cpm/mg dry weight
0 515
0.1 697
0.25 659
0.5 651
1.0 656
2.5 313
5.0 134
Table 7. Number of Viable Tubercle
Bacilli in 10 mg of the Lungs
No treatment 1314 Th-treatment
. 124x 10 176
Number of
tubercle bacilli 10410 192
142x 10 156
Mean + SE (123+19) x 10 175+ 18

(t=10.36 ; p<0.01 for logarithm of variate)

fit 10mg % h DABERAHBETHLETOILLT,
TH 28 ;@EHEF & BIGHREE L ORICERA REL R,

2) SEEgEc X5 “C-INH Uptake

LTRSS L O TH BHRE» S48 LICEIC DLW T,
FnFh UC-INH Uptake L5y, 8DZ: < TH
B AR EfIC b L Uptake ogfnx <L, TH »
INH i@ INH B hA&ICE LT, in vivo s
T in vitro itk B L ABEDOHEDELDZ L ¥ RL
o
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Table 8. Effect of Treatment with 1314 Th
on Uptake of 4C-isoniazid by Isoniazid-
resistant Tubercle Bacilli

No treatment ‘ 1314 Th-treatment

|
|
Uptake of 4C- ; 522 \ 721
isoniazid i
709
(cpm/mg 509 i
dry weight) 549 \ 687
Mean + SE ‘ 527 +20 ‘ 706+ 16

(t=11.54; p < 0.01)

Table 9. Isoniazid Resistance of Tubercle Bacilli
Isolated from the Lungs of Mice

|
Concentration of isoniazid mcg/mll 0 1 5 10 25 50

Before inoculation H H# HH
N
Isolated | olézza;‘r}r:ent HHHE 8 HH
bacilli -
! ; treatment A A
Table 10. Effect of Chemotherapeutics on

Uptake of C-isoniazid by
H;.Rv-RINH Strain

Uptake of 14C-isoniazid
cpm/mg dry weight

Chemotherapeutics (mcg/ml/)

SM (1.0) 548
PAS (0.1) 512
KM (1.0) 540
CS (1.0) 535
TH (1.0) 797
VM (1.0) 558
EB (0.5) 635
Control 546

3) sEEEoo INH it

TH SR 3 L OB b O BER O B % 3
RBE, RIDZL{HE LD 50meg/ml 52 4 ittt %
KL, FYANDEER L2 RAUMEELRL I,

VI. B#EHZELHIO “C-INH Uptake ~0 2%

B 10 o Zr (T, SM, PAS, KM, CS, VM
TR L 2FR U Uptake Z/RL 745, EB Tii %
WnxRLI. =D EB T ffiicownT, SM, PAS,
KM, CS, VM % 18 L L7-L XD t-test #4775 &,
BHEL 145—2=4 T, t=4.850 72 b, 1% UFD
ERRCHEBEDEYBDI,

TH 05413, EB OB L h I DEEYRL, &
FoZxu 0T, Uptake Oy B, (& 10)

% %=

REMEES & MHER & OB OXR L L, T OMHH A
ALLS L THRRL, RAMCEL, LTOEFOMER
B b —20HNRHETLH 5,

B Be2sE BT

@& INH i # iz -2\~ T & Barclay?9%9, Youatt$1~%9),
Garattini®) #i3U, %< DIRED D RNA LD,
FOERBIE, MEEgEO LT OWTh T KRR
FRIB LR TWaV,

— A B AR M A R T AL - L,
WY, BEY LA BRRTWB IS, (1) EFHOEB
HOET, (2) EXFMBEROELEL LTS EH ©
AEMAE, (3) EHFIOFRCHEI T HE O 53, 5
Bunit (4) EFC X WEEIRIRAARCKDFRR
FBRDOEEAL L EABT O D,

THhbHD35 B2 3 DAL T, Youmans 53~
D35 X of Kraus 54913, #KEOEEEK I INH %
REHLT 2PBEOFLETHZ L WL, Fisher'
i1t Hemin 3 INH O EMENGHIERYEMT L
L, ohitoe 3 INH fiteedic INH 58400,
ToEFHEY 3 INH fiftk &R &85 i hydranidase 2%
HFZEL, Zhh INH % hydrazine ¥ isonicotinic acid
BT AILh, BOMERELEL bR 5 WREkY
RMUTWARY, BAORENALND, L LEED
SEIDEBRTIE, “hODOMBECOWTRE Licrok
DT, UTELLTEL £40FHRHPLTEFOE
Ba ML THhi

PUERAINRSECEAT A 3\, EHREL BEE
BRCBATIC Linl, BHEEBRIOEE # 8 - &
¥, LbAVIHEGEARBEY OB EAET S, tvo
HEFLEZ ORIV LW, —RRIE, LA
L2DFT, EOMBEE\ LILRRTFORBANT
BEEEREBL, EERTEFOERRICEEIFBEY
RTHDEEZ BB, LD TEFCH L TEHIR
FTEOEFEL LT, FTHICOEBEOEILL
5 LML B £ LT OB OEBMHEAIER
X UCRIRER o T3 L hud, MEomFIic
T HERMEOMBESER LT VWL 0L Bbhb,
#5£ INH HH4EE cOMRIEOE B DE T2 R» 58
%3‘)~33)5°)~5“01§'L‘0

ZEOSEORMK TS, MHEE L RHEE © M,
“C-INH Uptake =% Bi/cE % Wbt (R4), Th
bi Barclayﬂ)so)y YouattSI)"'ss)' ‘ﬂ:EBO)~52)’ ﬁ#ﬂiﬁs)
DORIE L ER TR L, FDOE LT LA Garattini
53 D RBITE o

Barclay i3 Ush™ MR & RitEE O Ric, “C-INH
Uptake ICIER7ZEMNSH B, L5 X HE L E£H
iy Uptake Z/R& a2l vv3 = L 26, INH
RO RBC BN CES L, filacr oTABY R
T BMEDOHREZEIET 2 DTk d, 245
BB lcTho L LBEOREC I\ T, Rk
X % MC-INH Uptake 122 HEBLFMA BE T 2
bor L, LidbZiuk Freundlich s &iE Ry
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TEB L hT, INH O BlEZE © KBhcE
BERT A0 TR, Mg L 2T toxic e pHDE
i BV, hydrogen transport ([ZRE{% L7- BEE DR
FERGFHZ LItk BE LT3, £ LTHHERE Tk
INH oW ERRE bl iodis, Bk L0 HE D
transport MHE X R\ 2 A, FOMMEEE TH5
LEXTWA IS IBbhb, L LED/R LT Radio-
activity », Beihod INH BB & 2%, BEFERAC—
FHLIct W32 Xh, HELCZORENRETHD
LHEETT B Z LIXFF I Rn e T DS L MR AR
5 2o INH w383 0HBENBRLT
\ % r ¥, Henry-Dalton O EEOEF T, REOR
FRTIINEDEINLTHD, L bEARNT INH R
RBZNDTRERAYE X B L, KBDZ L Thb, EE
DERBMHTH TS, KEE < TH BEA LA TS L,
Uptake (2 28uc®4 L (& 5 K1), WLl © “C-
INH % TH ¢ AR ERCERIRTHBETTE T,
TH 2B 2.5meg/ml [l ETix Uptake X 4 L,
BHECIE cpm 150 B0 L A Y RELR R LA (B
6, 2 ZxmbE25HE, tr LALHED 2 BT
X5 INH 2 ¥FEECBRE IR, TOKEFAR
BhAEhsb0r#Ex b5, £ UTREE, MEE
OWThd, TOREFELVIBHRIIERN KDL
Bbhd, LI o TR L MitkEEo Uptake o 2%
3, MREOFE AL EOMBIFEIN S,
TRHEE RSV TI LD L5 hiF T, MREo%
BEIETTHDh, T HHEET E < X kv
75, Youattsh ;¥ INH g BCG % CO, THLET 5 &,
UC-INH o Uptake 23 EH T2 L\, A HW (3
lysozyme HHfRB R ORE R FML, T X=v YV
THRBED R T XA VEGHEEETHZ LI X WEED
fagaib k=L, INH OFBBENHEM TH & FEX T
%o Fto Garattini 5323 “C-INH o Uptake ¥ B
OMEE & OHBE%RDRN DS, H &7 —EiEHER X
Y, Hy0, RFH L DBRE LV ER LTV BDH L,
TLHES AR & 38 B B L EX T 5o
HEOFE'® (3 INH mitgic, INH » TH %6t/
THroricky, INH EEORSETHZ L 2w LI
2, EEMN TH »{ER Xz, “C-INH Uptake
Llea izt LcsR (& 5, K 1) i, INH 50 meg/
ml UFORETIE, TEEORMELIZLA LA DI
b i 53, MC-INH Uptake (32:37¢ b © EH %R
Lo TDZ embEXBHE, INH MR Tk B
HRE O FBMEIMET LT\ 58, Thr itk g o3
RTTite L, INH pEERCASTHIZY, INH
FLUCHEY R TEELFETI230LEL bR D, &
Rz E R X 3 eiitk@ o “C-INH Uptake 23
BiIzmET 50Tk, BERCERIAThC
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EERLTOWDHZENLIHE X hIcZ L TH 5,
Youatt?3®) | 3EEREEIC X 5 INH OB DAL L SR
FENRILDOTD LA, TR L RSB OB TR
HE Tk INH #8335 X h U RcBLER DA TR,
MR T INH 2B AL F<CRBLTLES &1
T B,

FHOBE T TH 0 INH B OK © Hitkd
BHTWAHLDEEL bhb, L LZOBEDEBED
LB, INH 285 0 A LB o B
{, ThEREHTsHIEFERNORBIER LI DL
Ex bbb, FOredie TH NHHEELD L FET
5L, HORBEEIINL Sh, BHEN~D INH OR
DIAZIL LAY TAEAY R TIDOLBbhb, &
HEit TH 0.1mcg/ml 3 @113 + A ¥ Uptake
DOHHE &, TH 31 0.25meg/ml U bt/ & &
iz Uptake oA %R LA (F 5 K 1), & BEEH
SEEME I RSVTE, TH @ X 3EoEBM LFORT
Ra@RDdx iehot,

TH iz ou-Tid Ristd?, &R, RAD, JIIEY 5
12, INH » oRic Xtk e <, INH fHEE i b &
HH R DREZ LY DT 5A, INH i e i %
THHEFEAOET2RDHHEVbH 5, EEOSE
O INH M L, R 2 BRhic oo
ME ORI (F 1), LicAoTkMEt TH 0.25
mcg/ml @k %, Uptake NEBITHA L - DIk, Wik
Bioh LAABTEES X D Ml Ihiclkn &L b
nay, EFrorhig CERMEIER < LD, 5
BEARBHEES ML S, BE G 1 meg/ml 0
AL LT\ 7 ¥C-INH 23 bidgh, o INH
OfEAMNMER ST, RBEEVLEBECE T L ok
», Lo Uptake pSfEZ h 2 led2fcr w3 2 b+
nEx b b

B ED X 5 “C-INH OBEEN~NDOR DAL, B
DORBFEN L FERBEAGHELD LE 2 bh 5 5, INH
DY BsEIC D\ T, Schaeferss) [T {kiEHE i 13
fEAeT, WHMICIERT 5 L, Barclay® i3 INH
LEMBIESBLLBRET EETHEL, il
50 (3 UC-INH o Uptake 23R L h RicB Z
Lanh, RBENELBFEOENZ AL TV 5,

¥t TH ¥ INH r oftfZIRCOWT, JIEY
HgRv #ka AW AREAERICE VT, ALY
R EEBECRT SERESEN DI hERDTE D
¥, B9 LA 1~100meg/ml » TH 2 5%F 7
3 1% /s Lic HyRv ko INH R3Z
HWMET T2 X2 RNTV B, LA LBEE TR,
5 INH f s R4 OMIR MM A INH » TH o
PrAxRAA, 30% L EOHWRERR, X RATREFER ¥4
THHW~2, PR, FEH B LEROSL 5\ KR
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BN BFRZIR X RD T B, EHH TH » MC-INH »
ZRPREERT T, AMcERIecER TR, THO.1
mcg/ml ¢ Uptake o #4pn % Z&i-»%, 0.25, 0.5 1.0
meg/ml » TH BEMNM LT Uptake © FRIZA S
T, 2.5meg/ml 2B L FWRET Al Zhid
12U TH 0TI OE:BIE S L, INH ¢ Uptake
dEM LA, TH © 0.25, 0.5, 1.0mcg/ml 2\~
B TIMEHELEbL Lt BE BV TS, 1
mcg/ml o INH O3t X b b5 BE ORBHEERM
#Zh, TH 2.5mcg/m! i3 a8 I hi-Z L 2R
LT3 B, £ LT TH 5.0 meg/ml 2y
i, TH & X 2 MlREOB /M EALTS, ch
FREBTHIHRLLMERB LW edie, EERA~DOERD
RENTEAE B O, 7B EE I LB Radio-
activity #RxT50r#Ex b b,

%% TH » INH oftAgROBFO—2L LT,
TH = X % INH b3 % $IR0E O 581 O ns‘E 1.
bRBZ xR LA, o TH OfEBIizEA"™ § 2P-
phosphate 3 L O% #S-sulfate DB H RIS NEFR
»T\5%, INH itERgi~ 2icxt L<C TH BifEc
FleotcBaied, =0 TH OfFEALE Xh in vitro
I DT, in vivo wk\\wTd TH ¢ INH o ftB
BREMPHELS 5—2o0BUEFR L1 7bDLEL B,

L L7eA S INH 5 X0 TH AEER R YA %
nictk, YoXdFBABEYRL, I-BRERYR
THIRXESEIOERTIIHELMT L 272t NS
FFD 2T H® 5% INH 33 DPN ¢ Nicotinamide o3
TAAL, TD1dic DPN SO RNEMR(L R K-
&, INH OfERBSETIZ/cuwd 2 T 5 D3
BINTI\V, MHEE T INH 23 DPN oM A\ L
AL\ DiL, BEpkmic INH 235 E Lz T
555 2o MEETH INH 21 WA Ehic bt
Tik7el, ¥LT TH offc INH BN < #8n
LTh, MHEEDOHEENE AT W LE, #72 INH
WELET S 73T DPN AD A AT LEARES &
Dt Lt BE 51X INH offETR: %
WO AR ER X OESSMIEES, EOTNER(L
D5 BRAILIFHRHBR TRV 2 E 2 T3,
INH e oERBEL, COWEhbZ b £ 2 bh
Z)o

FHESIMMELC X Do ) W feo7- INH
DFHEEIC R THEA%Y, ZhNBZANEIEI R B
&5 hv%k, TH, EB # &1 £k I#EH £ YC-INH
FFARCEA X, “C-INH o Uptake % Hi5E Licks
£, WThoZ k%A Th Uptake o FF%
RoF, INH BWHOERARZRTEL L B Shichor:
LBRT %, E#HIL TH % Dubos Bz hnx CT177s
DD L AL HER 0T, B4 DHEEHIC O

Eix Hae2sE B4

T “C-INH Uptake # #i5E L7-4%, SM, PAS, KM, CS,
VM i3 Uptake DB A Hiiehorznd, EB Tk
ChORELEED LR RDI.

EB o fER#FIco\T Kuck 58358 © HEFEC L
EeRBERHOAREEETZ LB X T %0 ¥
Karlson®D 134« INH » EB 0@t iR 432
THbh, ZFWLUDD, WS4 INH fEECH LTk
Rittkiz7e <, EB & INH Offf%R » ERANC L
KA b 8%, X ORI D TR, REHA
THHADEN LD LR XT\ 5, EB o3 TH 2%
BcixiewA, INH s oMo FE4 % #HA X
BAHEENRSD, ohit INH » EBoftHEHER L1
BI—RTix v E 2 bh b,

# &

f& 2 DiEEEW TH % fhnx 7= Dubos #fhBE iz #53 L
7= INH 50 mcg/m! fite> HgRv #k3s 1o° INH i
DBEFK L HIUK (BE»D0H) » AL, Y“C-INH
Uptake = RiF3 TH OBEconTH S L, 1
INH iR~ 21 TH 38 % 77\, in vive
< TH o, “C-INH Uptake = 53 % Bz
DWT, XHIFR TH Dot b3 o HFsE%HID,
MC-INH Uptake \c rd X 5 e+ 52 Bh% L igst
L, ROfEHRx B

1) INH fittteE xRz b L, “C-INH Uptake i3
i hots,

2) INH githgiz Dubos Wifkizrod TH BE M
0.1mcg/ml wi%, “C-INH o Uptake i2i3 & A ¥ It
FhiehoteAl, 0.25 meg/ml A kTR E R A % 52
Do

3) INH Mg cix TH BB o #5in & & dic 4C-
INH Uptake D#fpnsiz Hit-z%, TH 23 0.5 meg/ml
TE—7%77R"L, 2.5meg/ml TIZEAEAER LI

4) TH %@+ ©, “C-INH » Fp§wc INH
MHERC 24 BERfEA X ¥ % 2, TH 0.1 meg/ml Ti3,
Dubos #fs#Ethrbiz TH % fnx 72 ¥ & [ U Uptake
RTH, Thil EoRE Ttk iz Uptake (3 LR ¥
3, 2.5, 5.0meg/ml e\ to B ERAE TR Lico

5) INH fifpERg« ~v 2 i TH »# 17T 24 » 100
meg §0, HAMKEHIESIC X 5 HBEY 28 BT,
IR L BT 5 LA R LTk Y, ¥
D5 o UC-INH Uptake (3#hn L1z,

6) LIEopk#ks > TH 3 INH [ o i o
FRMEEHARIRD I LMD, - INH i
B IR OFBYED R X 5D T, EHORHR
EHEFE LT BT LHRE IR, £ LT hpt INH
fitEeEcx32 INH & TH r o, $tEHE o —FHC
BB LHRHEEEIRT,
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(0]

Dubos @ #iifric iz Hiviz SM, PAS, KM,

CS, VM » o Cix, HgpRv-INH fittdg o “C-INH
Uptake DI AR Shiedsotzn3, EB ©it TH g
ZHCILIo A, fB3EHIC L “C-INH Uptake o 3§
M& bt Lichi>T EB 4 TH r At INH &
OHABRII/FTE B T LIRS R,

¥
CATES

X DO—ROESIIIEF 41 £ 11 B4 70 @ A AL
LBAHM H LI B\ TRE Lico

Kb BT DE LKA BY) s CIRE S BM% B
D ¥ Lic BRI AU ER SR /s SO K BR#SMCER L
BEEERLE T, ILAWMECIHB I EE T LS
ZHHER#ELA S JOBR y iR RREE & LICE
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