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Introduction.

In the previous study, one of the authors proposed a method to evaluate the serum antimy-
cobacterial activity. By this method, however, the activity of CS and EB in sera from patients
who had received a usual single dose of CS 250mg or EB 500mg was not detected. Recently,
clinical results of treatment with these drugs including the sputum culture negative conversion
rate and the emergence of resistant organism have been obtained. The purpose of this study
is to determine the criteria of clinical resistance to these drugs based on the relation between
the serum antimycobacterial activity and the emergence of resistant organisms.

Materials and Methods.

One hundred and five cases of pulmonary tuberculosis resistant to the major drugs treated
with TH, CS or EB were subjected to the study. Monthly sputum cultures were made, and the
time and duration of sputum negative conversion were investigated. The prevalence of drug
resistance among 349, 346 and 340 strains of tubercle bacilli obtained from patients who had
not received CS, TH and EB, respectively, were compared with that among 269, 221 and 113
strains obtained from patients who had received CS, TH and EB, respectively, for more than
six months.

The drug sensitivity tests were conducted by the indirect method using 1% Ogawa's egg
medium containing antituberculous drugs. The method of the serum antimycobacterial activity
tests was the same to that reported in our previous report.

Results, Consideration and Conclusion.

1) The sputum negative conversion rate was in general low. The negative conversion
occured mainly within three months after starting treatment, and the bacteriological relapse
was seen at the fourth month in most of the relapsed cases.

2) Out of 349 strains isolated before CS treatment, 30.79%, were resistant to 10mcg/ml CS,
499 to 20mcg/ml and 12.3% to 40mcg/ml. Out of 269 strains isolated after CS treatment for

more than six months, 10.49 were resistant to 10mcg/ml CS, 42.3% to 20mcg/ml and 42.8%,

to_40mcg/ml. The emergence of CS resistance was seen also among strains isolated within six
months after starting CS treatment. Resistance to CS was retested among strains isolated
from cases treated with CS for more than six months with the pause of CS treatment for more

than six months, and the pattern of CS resistance was similar to that among strains isolated

* From the National Sanatorium Muramatsu-Seiranso, Tokai-mura, Ibaraki-ken 319-11 Japan.
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soon after CS treatment for more than six months. The proportion of strains resistant to 20
mcg/ml! CS was 42 to 49% throughout the whole observation period. These facts suggest that
the serum antimycobacterial activity of CS was equivalent to 10 to 20mcg/mi/ CS, and it coin-
cides with the fact that the serum antimycobacterial activity after the administration of 250
mg CS was less than 25mcg/ml.

3) Out of 346 strains isolated before TH treatment, 34.7% were sensitive to 12. 5mcg/ml
TH, 36.79% were resistant to 12.5mcg/ml, 24% to 25mcg/ml and 4.6% to 50mcg/mi. Out of
221 strains isolated after TH treatment for more than six months, 11.7% were sensitive to
12.5mcg/m! TH, 36.7% were resistant to 12.5mcg/ml, 39.4% to 25mcg/ml and 12.2% to 50
mcg/ml. The serum antimycobacterial activity tests on Dubos’ agar medium after the admin-
istration of 200mg TH. Among 63 cases revealed that it was less than 2mcg/ml in 60%, 3 to5
mcg/ml in 24% and 6 to 8mcg/ml in 16%. These titers corespond to less than 10mcg/ml, 15
to 25mcg/ml and 30 to 40mcg/ml, respectively, on Ogawa’s egg medium, and the serum anti-
mycobacterial activity is likely useful to select organisms resistant to 12.5 and 25mcg/ml/ TH.

4) Out of 340 strains isolated before EB treatment, 42.3% were gensitive to 1.0mcg/ml
EB, 47.6% were resistant to 1.0mcg/ml and 10% to 2.5mcg/ml. Out of 113 strains isolated
after EB treatment for more than six months, 319 were sensitive to 1.0mcg/ml EB, 25.7%
were resistant to 1.0mcg/ml, another 25.7% to 2.5mcg/m! and 17.6% to 5.0mcg/ml. The
serum antimycobacterial activity after the administration of 1.5g EB was less than 5mcg/ml,
and that after the administration of 0.5g EB was estimated to be 1.5mcg/ml. The fact that
many strains remain sensitive to 1.0mcg/m/ EB after EB treatment can be explained by low

serum antimycobacterial activity after the administration of EB.

5) The above mentioned facts suggest that some cases are primarily resistant to CS, TH

or EB.
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Table 1. Duration of Treatment and Duration of Sputum Conversion (months)
Dirition o 3 s | n 1 u Ada
s (contlln-
ne?;‘;:;“’c“‘,,‘t’ﬁm 0 3 0 3 6 | 0 3 6 12 0 3 6 18 0 3 6 24 |negativel
KM-CS-TH 20 5 1 2 4 7 1
KM-CS 30 11 3 4 3 1 2 4
KM-TH 19 3 1 4 1 3 1 1 2
CS-TH 14 6 2 2 2 1
KM 50 1 28 7 2 2 2 5
CS 41 2 1 18 4 3 6 1 1 4
TH 36 4 1 10 5 3 4 1 1 1 5
Total 210 3 20 13 | 4 1
|

* Cases converted to negative by other regimen of chemotherapy and remained continuously negative after
changing to the indicated regimen were tabulated in this category.
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Fig. 1. Susceptibility of Tubercle Bacilli to CS on Ogawa’s Egg
Medium before and after Treatment
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Fig. 2.

Prevention of the Emergence of CS Resistant Organisms
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Susceptibility of Tubercle Bacilli to TH on Ogawa’s Egg
Medium before and after Treatment
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Prevention of the Emergence of TH Resistant Organisms
by the Companion Drugs among Cases Receiving TH
Treatment for More than 6 Months
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Fig. 6.

Organisms by the Companion Drugs among Cases
Receiving EB Treatment for More than 6 Months
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3) EB ofRMMtEOHR & RA

EB (F FAREEGI O # DI 89% i 1. 0meg/ml BZ A
METHD, 6 W ALLEMA LERADE TS, # % K
NERTH D, —F, MHHAEE 1. Smeg/ml #1245
HLHERO T, Li-hioT, 1.0meg/ml I | fittd
T LW Ahisleh v 0k, MEHEHH 1.0
mcg/ml 2 Ui\ iedic, FOMBEYZTH Lz Ll
RETHENL LD LEEbAh, BERMIIL L BET
A2z il Arbarbot Bbh 5, LaL, 2.5
meg/m! fitERk L 5. 0meg/ml fitEEk & 519 30%
LTwWBDTHB0b, XD, mMEHREHIEL
dfdbD, BEALHZDONE LAk,

& ]

CS, TH, EB &£HI% & {bEfkicoW T, BEKES
OHFEBERR L, FRERIIROEOERRZEST
L, EFOBARAREO MEREHNE © K & &k
<, BROMERRCOWTEEB L-EREROERZYE
oo

1) CS oW Tix, BRPOE, /I JIEiE A
HFFET, 40meg/ml @tETH B Z LidWFhoER
THBROICHETH D, 20meg/ml §ETHZZ Lix
EAR XV RERTLY, T-ARREFIES L
W TH 5, 10meg/ml! FHEE ¥ 2R HEDOEMIC
ERACRZEDO NS,

2) TH oW Tk, 12.5mcg/ml BEFEEOFITIL
BROICRZEDOAN S THA 52, InkMEHRED
AEV b I EERAIC IR ED IS H 500 Livisy,
12.5mcg/mi! EEO Az —FRZEALH D, ARG
HEIEEREDH S BH 5, 25meg/ml fRHEEOH T
RS HRME F iEBMETH Y, 50meg/ml it
BEOMTTRTRIETHA 5,

3) EBiowTix, ERMOED 89% 1% 1mcg/ml
REH T @ ThHY, 2.5meg/ml L ERttE © Bk
12#910% T3ho7 6 7 AL EEAEKIL, 1. 0mecg/ml.
BZH & RS 55% BAF L, 2.5meg/ml EE L
5.0mcg/m! fHEEAMEML T, MBHREH T 1.5
mcg/ml #4376 & HERIR S h, 1mcg/ml BZH ¥ 7=
FRNEEOIEATY, MENENOFEYSITEZ L
T BETHHAL LY, mFEHRENA 1.5mcg/ml #8%
I bbb TrECALHDOT, 2.5~5.0meg/ml it
BRERELNTL3H0dH %,

) VWThoXArH LTy, B8 LTRSS



72
Wl a5k M2

BT SEARRE Witz 2) MAFH - FHEFN - & REIIN : K5, 35
5 LIFhoKHIoWTY, MERHAICLY, it 543, W3 35,
BB X < IS b iy 3) WA - WATE - AKX - Wil 38: 413,
7 38.
x 0 FEEE - BEES : K, 40: 505, 7 40.
5) RBHEE: 1, TDO-F 67-020, BB 42.
D WEEE - BRI 39 474, 1 30 *EERA





