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PEMRD D B C &AL TV 5o HN « ZED XEHGE
@ ““actual count ¥:”3~5 T 1314 Th R % H
WRIIEREICHIE U7z #55, 1314 Th SR FHEE C Y
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1D d DD FEREISREGRT» 513 E A & 2F 1314Th
Wit Tdh %,

C & HBHKROEREE LT Bartmannb 23 4-acetyl-
aminobenzaldehyde-thiosemicarbazone (Th;) D{fiH]
DEMW 2B I DI —IGHROREH Td Ao U
U, 1314Th [k & o hiiAl & Oflicid Thy %4
MW UTERXMES /2N EDHILN T HDD D~
Thy O &IEZHNC, Rist5D kg, 1314Th & Thy
& ORI~ XitEdsd b, 1314 Th iR
Tby itk Td %3, Thy THkE & 1314 Th j@&ikic e &
FAEVI, FHED IS HITCD —H R
1314 Th EiMEEO & LB D NI HKL THH, 1314
Th (EfHERE & Thy @M TH 5 C L2 RHIIU 1
Pl bid in vitro HHEEROFEETH %43, Bartmann® (T
i in vivo TREREPES D, 1814Th & Thy @
RN 22 BT ASRSL T % & D o T OFT RIS 2218 1288
W HBRTD %35, Thy HAFDD TN D DD
FHTREBRPHECH S, € THZHEET Th R
e D T, 1314Th REFARE CEEAF L T

1D 1314Th fift: & & v’ ik
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Table 1. Examples of Resistance Test According to the Actual Count Method

W OWTE W2

Case 1 Case 2 Case 3
Drug concentration i 1 ( * ‘ . T -
100 | 102 108 * 100 10-2 10-3 00 | 10-2 10—3
(pg/ml) ] - | ‘ ] | | - |
1314 Th 0 H 110 56 H + 01 W 19
5 it 167 | 55 H + 4 + 63 4
10 HE 95 42 + [ — + 4 -
20 + 44 12 51 - - - 1 = -
30 + 39 7 45 - - - - -
50 + 13 2 7 - - - - -
100 18 - - 3 - 0 - - - -
200 — - - - - i - | - - -
Thiosemicarbazone 0 H 110 56 Ht i + 79 + i E 19
0.1 | 92 | 29 H + 52 | 2 9
0.5 | H 68 30 - + 16 + 58 15
1 4t 77 | 27 i + 39 + 72 14
5 i 80 19 +H + 2 - - { -
10 H# 82 | 19 1 + 2 —~ - | =
50 + 11 - + 5 0 - - - =

* Degree of sputum dilution.

Numbers in table indicate colony numbers on each drug concentration.

From the data, resistance levels have been

determined as 50 pg/ml 1314Th resistance and 10 pg/ml thiosemicarbazone resistance in case 1, 5 pg/ml 1314Th resistance
and 10 pg/ml thiosemicarbazone resistance in case 2, and 10 pg/ml 1314Th resistance and 1 pg/ml thiosemicarbazone
resistance in case 3, taking the numbers nearest fifty as the basis of calculation.

Techniques of the actual count method is as follows:

Sputa of each patient were collected for one day, to which was added one volume of 5 per cent potassium hydroxide

solution,

diluted with saline to make up 100 (original) to 10-3 dilutions.

and were homogenized by pumping with a pipette for twenty minutes.

The resulting sputum fluid was
Each 0.02 ml sample of the 109, 10-2 and 10-2 dilutions

was inoculated with a spiral loop delivering 0.02 sl onto a series of egg medium containing graded concentrations of

the drugs.
weeks.

consisting of less than one hundred viable cell units, if possible, near fifty viable cell units can form colonies.
medium consists of ; basal solution (1 % KH2POs and 1 % sodium glutamate), 100 ml; eggs, 200 ml;
The medium was slanted by a sterilization at 90° C for sixty minutes. The drugs were

malachite green, 6 m! (pH 6.8).

first dissolved in propylenglycol at concentrations of 5 to 10 mg/ml and diluted with water.

media prior to the sterilization.)

KRENWCETH %o

MR ORIEICIE, HEEERZHA S CLEDHED
B2 (mg POLEBUIRR C LI EH K
V), SBREAREMEMASCEVEE THL LI, F
FHEBDPRATHLLERTSECAHTHDH, actual count
HOWRBIZ LD Th b, L UKL, Hic actual
count ¥E% 5 C & IFETREECH DT, FEHLCE
routine. ¥ CEICH DT X D HFHBEOL, FIIKIED
BHEINTHAEACEL 528D CThd, UL
L, Kanamycin % 1314 Th OJITE RS BERE AR 1 5
DOEHBRZI P TWITHDT, WIEEEND LI
IPBERIN BB AICE actual count PR FNAE T &
BEE Lo

1314Th fp:pED 1 & Thy MWEEEDOSE 2 & 2 &
actual count ¥ CEFEAERBOBBEZERMNLIZICTED
WD S, SO A3 X R EDIEIT SN

2
Qo

The tubes inoculated were stoppered immediately and incubated at 37 °C. Colony count was made after six
The level of drug resistance was expressed as the highest concentrations of the drugs on which small inocula

* Egg
glycerol, 6 ml; 2%

The drugs were added to

1314Th Wt GREFARE) oW TiE, 5 pg/ml
5 100 pg/ml OATEHH Y (EHE 1:20), Thy
Mz oW TIiE 0.1 pg/ml Jp 5 10 pg/ml DE LWL
DTS H 2 (R 1:100)0 T D& 5 8 AILWH
PEDIZ I3 1 LWL, 12 BICRBSIRDZEL 22T
L9 % C EDBIVICEL D o COLEHHIRE, KM
RIGHHRE O KM H RIS OEE EFR 1:4)%
WCHIET 2 S 13731 UDWEDRD %o

CTD XS RRIBFERZICBY 5, VDY HRWMED
[EWA L 18314Th 35 ko8 Thy MMkOKR S siEE U
TH I %o

2) 1314 Th fiiEe Thr mHED R

1314Th fgPk & Thy MfEOBIFRIE, 1314 Th REH
TEE VRIS TR IVVC I DTN A T EBR» S
PTHbo

D, $Txb b AR (MHD o c& ¢ 1314Th 30
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Fig. 1. Relationship between Alpha-ethyl-
thioisonicotinamide (1314 Th) Resistance
and Thiosemicarbazone Resistance of
Tubercle Bacilli Occurring in

Sputa of Patients
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Open circles: Patients not treated previously with
1314Th and thiosemicarbazone; Closed circles: Pa-
tients treated with 1314Th.

pg/ml P BTG 1314 Th OERBESE D72 L,
Witk &2z 60 %) Tk, Thy WHEMENLDE D
g, BObdD b DO T—EDBIRA T,

—7, 1314 Th JAWERECIE 1314 Th THHEEY L5

EFRRIC, Thy Mtk s ERUTHN %, $/b b, in
vivo G 1314 Th Tk & Thy Tiblk & O —J5 A8 A :
WY LN B Dk (Bartmann® D ) & & < Thy i
PE—1314 Th fifkDEGAS in vivo THRAT 20 & 3
M EIER U TR, 1314 Th BEREROA T
HBTEWTIPD

etz & ¢, in vitro ¢ 1314 Th fjpk—Thy
TP DR R EEYSEELE 5 C &id, RistbD kv 3%
FHD Xy NIZHS, FUBERY in vivo T
T B ED, FWOBRP LWL E DT,

F12 1314 Th HARMHEOHFAEIHK LEEER Y
HIT55DTHHY, D ZDMEEHEITD 5%
HAs I CHEED % RIET D 5 5, AR 5, 1314
Th HARMWMEOR & HED 1314 Th MEmREYEE 22
BLEWEILLOND, Tiabb, HBARMEREDO Thy i
PEDEIfRIE at random T % A5, MHEMHEE L Thy
T % SEAT B RE3 5 fCRA B i 2 DB D35E D T
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L\ao
# &

FE L ORI E D 1314 Th itk & F 4 » (Thy)
Mtk & % actual count FECHIE L, WO 2812

1314 Th, Thy & iR HEHBEOREE KD 1314
Th X" Thy EEZMREMEA T hIEICE D D
%o 1314 Th fHEED D THIE 5~100 pg/ml THFHkdL
WHEIEICATE L, Thy WEEOSHE S 0.1~10 pg/ml
DIENGHE2ZR UL, Tab b, ZOEBHENE T
1:20, %% T 1:100 ¢ Kanamycin (1:4) 7 &
HUTERIFITRE 0,

1314 Th REHTYH, EREHHEORA & & s3n?
30 pg/ml Pl EDHRMEE b2 DB P d Y,
ZOEIIK 4 2D 1 1TkR.

1314 Th BARMERHREESBTUE Thy Wifkkef: b 72
W 1314 Th EHARTMEE Thy WiPEDEA{RIL at random
Tdhb, —JF, 1314Th #Eck>THEUI 1314 Th
SRR R Thy THEE 8 LR U TV, 372
bbb, s Nz 1314 Th fidk— Thy ko —F
FIFIR A2 X EDS in vivo T3 #E I NI,

1314 Th  ERTHIERS & BESTRIEER & The MRkt
T HRRMBEDTCND, ULIZHDT, COMEEDIEED
WHIRAED s DEEA b3 ‘
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Rist et all), and Brouet et al®d, tested the
susceptibility of tubercle bacilli to alpha-ethyl-
thioisonicotinamide (1314Th) before treatment
and reported on the presence of natural resistant
strains to this drug, Rist et alD), stated that
bacilli resistant to 1314Th isolated in in vitro
experiments are usually resistant to thiosemicar-
bazone and, however, not vice versa, This
finding was confirmed by the present author®.
Recently, Bartmann6) reported that in vivo
relationship between the resistances to these
drugs was not so simple as shown in in vitro
experiments and there existed a cross resistance
between these drugs, The purpose of the present
study is to confirm the in vivo relationship
between the 1314Th resistance and the thiosemi-
carbazone resistance in tubercle bacilli,

Materials and Methods

Patients with chronic cavitary tuberculosis,
who were being hospitalized and excreting tuber-
cle bacilli resistant to two or more drugs (SM,
INH, PAS, and kanamycin), were the subjects
of the study., The patients were divided into
two groups; one consisting of 86 cases not treat-
ed with 1314Th previously and another consist
ing of 22 cases treated with 1314Th for four
months (daily 0.5 gm), All the patients received
no treatment with thiosemicarbazone, Levels of
drug resistance were determined by a direct,
quantitative method named by the author 3~%
as the “‘actual count method”, The method for
1314Th resistance was described previously®),

Results

The data obtained are summarized in figure
1 and some examples of the resistance test are
shown in table 1,

It is remarkable that the resistance levels to
1314Th as well as to thiosemicarbazone widely
vary depending upon the individual case and

there are a considerable number of natural resist-

W BB F2F

ance cases.

In the nontreated cases with 1314Th, there

was only a random relationship between the
natural 1314Th resistance and the natural thio-
semicarbazone resistance (open circles in figure
1). On the other hand, in the 1314Th-treated
cases, a close relationship was found between
the acquired 1314Th resistance and thiosemicar-
bazone resistance (closed circles in figure 1),
A marked increase in the level of thiosemicarba-
zone resistance was caused by the use of 1314Th,
although no treatment with thiosemicarbazone
was made, It can be said that the natural
resistance to 1314Th in tubercle bacilli has no
intimate relation to the thiosemicarbazone resist-
ance and, on the other hand, the acquired
resistance to 1314Th has a close relationship to
the thiosemicarbazone resistance,

The results show that the origin of the natural
resistance to 1314Th apparently differs from
that of the acquired resistance to this drug,

Summary

Resistances of tubercle bacilli occurring in
patients to alpha-ethyl-thioisonicotinamide (1314
Th) and thiosemicarbazone were determined by
a direct method of the drug resistance test,

Natural resistance to 1314Th was not always
accompanied by thiosemicarbazone resistance and
there was only a random relationship between
natural 1314Th resistance and thiosemicarbazone
resistance, On the other hand, acquired resist-
ance to 1314Th was mostly accompanied by an
increase of thiosemicarbazone resistance, al-
though the latter drug was never administered,
Thus, there exists an in vivo one-way Cross—
resistance relationship between 1314Th and thio-
semicarbazone,

Natural resistance to 1314Th was thought to
differ from the acquired resistance to 1314Th in

the origin and nature of resistance,



