Kekkaku Vol. 67, No. 9 595

R &
vioAE B Kl o W oM RO

F 18 . MAH, [FriB] Proportion method 25 £ ®
FEY, TONREELLD XVHEORE

5 &% m B -5 B T 5l

ERRVAR3E - I
Bt PHRAEH0H

ON THE PROBLEMS OF THE ANTITUBERCULOUS DRUG RESISTANCE

st part. Technique of measurement. From our experience of proportion
method for 25 years. Reflection and proposal of better procedure.

Harukata BABA ™ | Chiwaki SAITO
(Received for publication March 10, 1992)

In this part, we will discuss exclusively about the technique of measurement.

It is desirable especially for the proportion method that two inoculations with the same
doses give the same number of colonies and when diluted, the colonies decrease exactly
parallel to it degree of dilution. But this ideal is not necessarily realized and especially the
difference between the dilution of 10™® and 10™* mg/ml on the drug free medium and that of
107% and 107® on the drug containing medium is fairly remarkable : the former is not so
large but the latter sometimes varies tremendously with the drugs and their concentrations.

So it is necessary to use always two inoculations for all specimens and the resistance is
calculated on the medium inoculated with the same doses, for that, colonies on the control
must be countable and suitable number that is 50~300. Further too concentrated solution
like 10”2 mg/m! must not be used for the proportion method.

The selection of the most suitable two dilutions is specially important for this method.
Original one is 10™* and 107°. Unfortunately we did not follow this formula and at first we
adopted the combination of 107 and 107, then 1072 and 10™* finally 10~% and 10~° which was
the worst.

Now we searched for the dilution which gave the suitable number of colonies from our
several thousand cases and found that 10™* was the most excellent and gave this number in
63 %, next 10™°in 14 %, and then 107° in 7.2 %, 10" %in only 1.0 %.

With the combination of 2 solutions 1072 and 107° —original one— was most excellent
(94.8 %) then 88.4 % with 10" and 107°. The combination of 10™% and 10~ was worst, it gave
only 8.9 %.

* From the National Nakano Chest Hospital,14—20, 3—chome, Egota, Nakano—ku, Tokyo 165

Japan.
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As the proportion method demands the most strict procedures for all cases, it is
necessary as simplify as possible, thus in every day practice, only the drugs most frequently

used (3 or 4 drugs) and one concentration for each drug could be examiend.
Further we discussed on the difference between DH—SM and SM, direct and indirect

method and problem of plug.

Key words : Drug resistance, Proportion

method, Direct and indirect method, Plug
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Table 1
a. Original Formula (Simplified Variant)
bacillary control S H R E K
suspension 4ug| 0.2 40 2 20
10"°*mg,/ml 2 2 2 2 2 2
107° 2 2 2 2 2 2 the rest is omitted

notice : figures on line of bacillary suspension are the number of tubes. 107* means the

inoculation of 0.1'ml of 107* mg,/m! suspension.

b. Our Formula

bacillary S H R E K T C P

) ; control |4 10 20]0.1 0.2 1/1050(23|2050|1020|2030|0.51
suspension ug

10" *mg,ml 2 111 111 1111 11 11 11 11
10732 2 11 11 11 (1111 11 1
107* 2

10°° 1

notice : figures on line of bacillary suspension are the number of tubes.
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Table 2 Numbers of Colony Contained in 0.1 m/
of Bacillary Suspension of 107 mg,/ml
cases by cases by
total 9
direct method % indirect method % ot %
10? 504 18.1 137 4.5 641 11.0
10° 1385 1215 2600
10* 851 80.3 1646 93.7 2497 81.3
10° 45 1.6 55 1.8 100 1.9
total 2785 3053 5838
100—Tween (—) —Tween (+) ml ® B.C.G. E#j# (%1 McFarland fE#) &
% i direct [A—#EEIc Lz, 20 1#% 5ml ® 1% NaOH i</
mndirec
3053 Z, 1072 mg/ml (LIF1072 &B&0) &L, £ 0.5ml
Hik% 1 % NaOH4.5ml O RFNITR 4 i<z 107° #
FTlE- T2,
501 1977 fELIATIE Tween % Hl 9, itk % BRERET
L BE R T L B O T o GBE 3T
I RN o= direct CEHLEFSLDRIRNTNTIZE > TV,
28 b) ik
= . 7%= TELULEOBEDAIT-1, THOEAIEA
ear
. Y % NaOH T #% k% 1 % NaOH T 101 T
Fig. 1 Influence of Tween 80 on the Number

of Colonies

21~ 2BEITFIEL 2 (BE1E Lowenstein—
Jensen #Ei, 85°C 5043), HHH & bFEL DIERET
BE Ly, BMEICHERBERE LT LK 8HIE
ZOHEE R Tablel-b D&BDTH B, BB, ok
FN D W TIREGRRBIASD I WO THIST 5,

2. % B &

a) [k

19774 2 HRIKE 0 Hik %t d, hRBRE Il
Tween 80 @ 105 1 #%2# L, Zhic/NIED
LHDPOHE L - EHR 5 ~10mg 2BA, BAL~.,
b CTHEEIC 1 SER, Bk EINA TRIRINIC 1 mg/

0'EkEL, 885 ERI0PE LA, THhDBEL
mlFZHhZN0.lmg, lmg PEEEET 56D E(K
TE Lo 1o#8, BERBEOBES I X 0 %2/
WU 7c D ThIEEE CIEMETIR SV,

HERER, ML @ 4B LW, el
frRzhlbEol bbb -1,

bR HETHE LA 1072 0.1ml 4 o EEHUL 10
~10° DRI H - 7248, 87 %1t 10°~10* Tth v (R
93.7%, E#80.3%), 10°72511%, 10°51.9%Th
-7z (Table 2),

3. BDS#E (Fig. 1

FEERNICRERE T D 10*+10° @ 5 2 EA 45 EE
%, BEECHITABE, BBEETIRITERELD
AL TVE, HRTHASE: Tween 80 % WA 1B

Table 3 Variation of Colonies Inoculated with the
Same Dosis on the Drug Free Media
same 2 X 3 X 4 X 5—12X total
a 8(21.6) | 14 (37.8) 9 (24.3)] 1(2.7)| 5(13.5) 37
12(42.9) | 12 (42.9) 307D 0 1 (3.6) 28
¢ 418(93.3) | 30 (6.7) 0 0 0 448
total | 438 56 12 1 6 513

notice : considered only the cases measured by indirect method in 1979 (tween +)

a. one of two tubes has 1 to 4 colonies.

b. 5 to 9. c. both 10 to 30.
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L —HLTW3, Tween 80 IZHEDOELEAEY T A 1EMH
HEHEDREENMRSBLVEL OEFEERE- L LB
b b, BEREEEEZ Tween ZHLTOLIIEW,

4. AELDBE

Proportion method IZ1d 2 D DHEEBHHRY H 5,
a) [A—isE—EROBKIFAKOEELES, b) W
BB SRPUCHLPI L BB 2 ED, LT, bhibhd
iE %R X B,

1) st 2 K07 (Table 3)

El—EEEERE L 2 ADREEPFE LTS > 120R
a, b, cDIEIC 22%, 43%, 9B %L c HERBENT
BY, haldmARK12MEDOREMH >0, bid 3G
(1BIOFIAIGS - 1208, cld2f5TH -7,

2)-1 10 Bk ot Cofiksi) (Table 4-1)

Eik % 10 RS USHRER S 1/10108 5139772

=

O OHers %9 F
25, bhbh o<k 1/3~1/301c b Kk, ElEic
VI0WEETH20% (c) TERO ORI/ 1/16~
1/190Micd b, 1/50F4%, 1/2000LT7%TdH-
7o

Bl ORI EAEHTH, HONBENVPIC
EHETH->Thd, SEEREEIRME—EICTSHI L
FHREWTH S D,

bhbhoiga, HtE~OEERER 107° »RIK
T, OB TIRRRIZAIRS 300 Ll EoEEHTH
o fo e HTEEEE 107 213 107° oEFEHAE b E L L
CEHEIATWS, THbHL 107 O 107 O LRI
10 f512 73 » TV B A LI X FEBROM MM & D 5274 -
P, $HbB /200 ERESLUR, 1/5 265
P bomtEcREN TV 5,

2)-2 10 Bk ot (R (Table 4-2)
fit M T o 1072 & 1073 O FLlk T 13 B BTl S

Table 4 —1 10-fold Dilution and it’s Effect on the
Numbers of Colony (Drug Free Media)
result of 10-fold |1 1} 1 1 1 1 1 |1 1 total
dilution 3 5| 6 9 10 119 |2 50 | °°
a 10 24 9 54 30 127
4 37 16 52 7 116
c 5 105 74 97 1 282
total 19(3.6)| 166(31.6) | 99(18.9) |203(38.7) | 38(7.2) 525

notice : all cases were examined by indirect method (tween +) in 1979.

a. one of the two has 1—4 colonies.

¢. both 10—30.

b. 5—9.

theses differences were found between 107° and 107* or 107* and 107°.

Table 4—2 10 fold Dilution and it’s Effect on the Numbers
of Colony (Drug Containing Media).
numbers S H K E R
of 4 10| 0.1 02| 20 50 2 3 [10 50
colony
less than 3 4 2 7 1 0 5 1 21 1
9 fold (0.5)(0.6)(0.3)(1.1)| (0.2) (0.8)(0.2) | (3.4)(0.2)
more than
10 fold 11 8 3 6| 11 2 21 2 | 67 1
more than
100 fold 26 6 0 0] 10 0 12 1 9 0
more than
1000 fold 2 0 0 0 0 0 1 0 0 0
total 39 14 3 6] 21 2 34 3|16 1
ot
(6.2)(2.2)] (0.5)(1.0)] (3.4)(0.3)| (5.4)(0.5)((12.5)(0.2)

notice : numbers in the parenthesis is the ratio to all 626 cases examined

by indirect method in 1981.

theses differences were found between 10* and 10°.
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FikoBEEhEBAERICLTVWS, 107° THEXKO
5 1072 TR IMUFORFRDIT LIF LI 10 FELLE
BT EIc s RA TV,

Z 2T, 1981 FEEOAAHIHRE—FT 107 BL Y 107°
DEBEMMNEBICHO LB EDEEDTHI, 107° 4
03 1ME L TEE L, MBEEPSHTHAOLA
b DRV I,

B%f& i3 Table 4—2 IZ/;R$&EBD, 1075 107° & b4
FEHOFHEE N TV D RIBD TH T TRD - 71075,
EHORBHIC L D EEBShhBRILY, - TR
BEMEVEDIZEZDENKED - 12,

DX BREDFERIFS LTIV, 22502 &
BEZONB, 1) 102240 T102 210 LI Lo &1
0 IcHEEEEEEN T, 2) 1072 D& 5 BEERKE
EREORKZEURHMICHERET 5 LB &K L 0Bty
At ERDREPEIET 5,

1) ISH L TRERER L 4 AT o700, Bbhotb
BHHIcR%E L TRIEIIRT 5, 2OV TRD4ARE VS &
SICLTVWBDT, WkOEHEI B WEIZd h 272
W

2) OEZ LD ST NEERT 2ERSEI LD
KIBRERBLBIZDOTRENS I D HIPDT 5,
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bhbhomTsd 107 & 107! DS EDITHhIIZND
I 352H TRk sz, LhL, 2055 SM4ug
TIZ 1073 107" & b EFEHHBHS LB DI 33H, 5
B 21 B (64%) 3 10F5LLF, 1161 (33%) (3 40 f%
PIF, 161 (3%) & 200ETH -1,

3) Mm% (Table 5)

AR S REIE R IC D A 505 b o, MitHERS
DHIZHHLNDIGENSH 5, Table 5 (1970 &£ v 81
O 12 FERNIC LB & S e MIEE DS TH %,
Bl BHEH & 2 WIS BRI £ 2 b o o
VB ORI KER - teo 128, FHORRHICKD
F 7o 6] UEH TR ME W IE ST 32 0 - 1o,
HicS 4ug, K20ug, E2ug ETHY -7,

5. DH-SM & SM

2 Ui SMiittizd~T DH-SM it & » 720 L
L DH-SM 0 #iEm# sz, 197242 An S
BSMICZEHE I N, % THjE SM Ot %t
L tco SEHIE 20 4 (H3TRV 1§, AR 19, S
e, ooV B, MRS b 2 Ao, 4 BHE,

i&f&E (Table 6)

fitHEfE % 1 %Ll E, 10 %L E, 50 BLLFicsyid 3 &

Table 5 Frequency of Micro-colonies during 12 Years from 1970 to 81

drug all microcolonies % drug all microcolonies %
ug | cases u1g | cases

4 | 6093 692 114 0.1 | 6095 15 0.3

S 10 | 6095 97 16| H 0.2 22 0.4

20 3 0.1 1.0 3 0.1

P 0.5 91 1.5 P 1.0 12 0.2

K 20 | 6093 571 94| K 50 | 6094 32 0.5

T 10 | 5838 8 01} T 20 | 5838 3 0.1

C 20 | 4998 118 24| C 30 | 4998 1 0.1

E 2 | 6090 277 46| E 3 | 6090 23 0.4

R 10 | 5098 17 03] R 50 | 5098 2 0.1

notice : thick figures show the microcolonies which exceed 1 %.

Table 6 DH—SM and SM (Preparatory Experiment)
concentration | DH— all resistant grade
of or ca more than | more than more than
drug mg/ml | SM 568 1% 10 % 50 %
DH- 15 11 0
. 8. . s. P=0.014
2 SM 20 20] n. s 17] n. s 7] 0.0
DH— 5 0, .
4 SM 20 14] n. s. 9] P=0.0049
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Table 7 DH-SM and SM (Clinical Cases)
all resistant all resistant
cases more than cases more than
1% to 4pug 1% to 10ug
DH | 562 70 (12.5) 562 | 45 (8.0)
treated }P<0.05 :| n.s
SM 745 129 (17.3) 745 63 (8.5)
DH | 545 | 238 (43.2) 545 | 174 (31.4)
untreated :| n.s Jn s
SM 522 247 (47.5) 522 | 176 (33.7)

2 pg TIE50 %A EDE20Fh0: 7L SMMHFEIC
E< (P =0.014), %7 4ug Tid 10 %Ll LD 20 i
H0:9 & SMpFEIZEMAERLL (P=0.0049), L
L 10ug U ETREEER L) -7,

Wi 19704 1 H& v 724 2 A (DH-SMEHD) ®
TUENDIB TAE 6 H SMER) FToffl (I
Eba s RER) IKoWTHEL o, BEIEE 4 g,
10ug, 20ug, THHEREIR1%LIE, 10 %L, 50 %L
sy o A8, Table 1213 20ug 13EHE, MR
%P Lo s %R LIz, (Table 6, 7)

R ARG 4 pug T1BULEMES LICBEEDS
SMAHEICEMEERLL (P<0.05) BEEHETRA
EERE, o, FRRMEAETI66EE TS NOR
- T DH-SM il &84 & 1303l &7, ThéSM
O 5 PlERET B E, 1% ETIZ158F (12.1 %)
L1208 (17.83%) EHFEEAHL (P <0.005),
10pg TlREHEEEMERCHT GE, EREOELS
D& SM BHEBICEMEZERL

T bH B SM iE DH-SM & Y & OilEE 2R 45,
FELTaug 2BV TTHY, 10pg TREFELDE
BDOIBEEENSHD, W0ug TREBEERE > UED

el f:o
6. Bikik& &L

S‘H-P*K-T-C-R-ED 8%, 18#EIc>WVT
FUDICEBEETREL, £OXBE ChBEET> 12
boWED 28 Bl (C) HSHZ 696 (H) -7 £D
KIS IR TH 5, L LoFlic >V TR 1
%PLLt, 10%0LE, 50 %Ll bicoyTRatLce T A
R10ug 1 %Ll EOGAOABEEESERICED - 12
301t 6: 0 (P<0.025) K 20ug (& 65 it 11 : 24
LREE DS G - L ERER D - 12, T OHDFEH
TREEE TLEEE TOEREZDH L dDRB L1,

Wi 1970~81 &£ 0 12 FER O REH % K EHE (14 H
WOAFZE&E) BERES X OREATTO26Ics5
g, TEEE 1 BLLE, 10 %LlE, 50 BRI EicoT t,

Table 8 &2fFl, 1% LoMHEOHIDS %KL
7o Table T RE-H-P«T MERE - GREL S
EEENED -0 S Ko C EREE TRIBEESS
¢, EMETREBRENE P T, 127, K20 ug DA,
50 % LI EOTHERE T & b $ 0 Tldd 3 nfiEE»E»
o) ko

FAdif & BEE R R Ic Bl o Mid, AiETRAERE
DdH3bDONEFITDEDH - FETH B, THbE 8HI
18 AR, X 51Kk % 3 BPE ORI e 2RE
54 [\ th BEE BT I3 45 (8] (83.3 %) EEZEHINH -
DT, REHFITIZL6[E (29.6 %) DHTH -7, &
FAEME CREEENH LD, BENSVLO, MWk
JERE WS DIIEEENBLBEDHBE, 1, FlZ
ER 10ug TRAMHFICREE 1 %L ETE ¥ 13218.2
bdH 7Dz 50 %BLAEEE0.66 18D, £/50ug T
B1%LETH066 Thoto ZDEME 2ug, T 10
g, C20ug THEIFREBROFANA SN,

PlEdEE LT4B¥EILEbDT, 6BEHETIE
EHIE LB DDORETIRIT > TV,

7. RORE

IR BRI R, TR, BB E KT
W LT7 5 vHic2~3 HHE, HHIRECREETEL
TV, TRz oERbobavsREHVIE
A, EEOKEIL 2~ 3 HENBH5ER L L BERIEE
BHicKEL Kb IMIEBV T L ILEff Vi, £ TH
EEgmHEMNOE R KB, 2 -5 —THIELKE
A, HORBMN—_TRAIED S &L BIENHE
FE &R pKEBIZERICRE| S hic, T T THREPSBLER
Bl GBI ERNITRKE SN2 H, Z 0ok
IS BRAEEZER LMEL L AT 1,

1212, BANHS IO 3 ODROMEMIC Y 5%
O WTORBRFRBIT- Ty, MRoRRIE
proportion method 3T > TVWHEH>72DT, E¥HT
NI REMEIRDESE, aVIREHVEZRED 1
R & MBI IS - Th & DIRFID 1 R O RHE % Hig 3
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Table 8 Direct and Indirect Method (all cases)
more than 1% to each Drugs
cases low— X:? middle—  X? high—  X*
R direct 2325 502 (21.6) 306.01 141 ( 6.1) 31.82
indirect | 2787 | 102 ( 3.7) 7.6 (2.1
. direct 2833 523 (18.5) 42.35 182 ( 0.4) 93 19
indirect | 3267 | 378 (11.6) 118 ( 3.6)
H direct 2838 759 (26.7) 17.92 659 (23.2) 3412 469 (16.5) 32.09
indirect 3268 682 (20.9) 523 (16.0) 354 (16.8)
S direct 2838 1003 (35.3) 0.25 515 (18.1) 414 (14.6) 712
indirect | 3264 | 1183 (36.2) 482 (14.9 390 (11.9)
K direct 2837 376 (13.3) 13.45 163 ( 5.7) 12.53
indirect | 3265 | 562 (17.2) 122 ( 3.7)
T direct 2729 284 (10.4) 49.02 284 (10.3) 36.98
indirect | 3118 179 ( 5.7) 179 C 1.7)
c direct 2292 497 (21.7) 591 61 (21.7) 2.73
indirect | 2723 692 (25.4) 53 ( 1.9)
p direct 2838 414 (14.6) 6.61 382 (13.5) 8.29
indirect | 3266 | 393 (12.0) 351 (10.7)
notice : R E H S K T C P
low concentration (mg, mi) 10 2 0.1 4 20 10 20 0.5
middle conc. (mg,/mi) 0.2 10
high  cone. (mg,/ml) 50 3 1 20 50 20 30 1
Table 9 Comparison between Cork- and M-type Plug
Cork (°72) M- ('75)
Control 1 Cork vs M-type Control 2
Cork(’73) | (1972) (1975) M- (’76)
criteria all resistant all resistant all resistant
cases cases X’ |cases cases X’ |cases cases X’
1. R 10 ug | more than| 826 20 ( 8.8) 17 237 13 ( 5.5) 93.9 179 48 (26.8) 157
treated 1% 237 13 (55) 179 48 (26.8) 202 36 (17.8)
2.5 4 more than| 343 57 (16.6) 0.85 316 43 (13.6) 10.4 326 85 (26.1) 1.53
treated 50% 316 43 (13.6) 326 184 (56.4) ~° 335 70 (20.9)
3. T10 more than| 225 64 (28.4) 0.09 316 95 (30.0) 8.11 326 184 (56.4) 1.45
untreated 1% 316 95 (30.0) 326 184 (56.4) 335 220 (65.7)
4. E 3 more than| 228 20 ( 8.4) 0.01 237 20 ( 8.4) 470 199 32 (16.1) 0.62
treated 1% 237 20 ( 8.4) 199 32 (16.1) 202 26 (12.9)
5. P 0.5 more than| 344 21 ( 6.1) 0.01 316 20 ( 6.3) 432 326 12 ( 3.7) 2.65
untreated 1% 316 20 ( 6.3) 326 9(28) 335 18 ( 5.4)
6. H 0.1 more than| 344 23 ( 6.7) 0.17 316 24 ( 7.6) 415 326 12 ( 3.7) 0.99
untreated 50% 316 24 (7.6) 326 12 (3.7 33 18 ( 5.4)

notice : this tabie shows only the groups who showed the significant different resistance between

the two different plugs.

cork plug was changed to M-type on june 1974, so the one year’s cases of 1973 were

chosen as the representaves of cork plug and the cases of 1975 were that of M-type.

601
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BT LItk THIAD EEZ oo MBIV EHL7 14
Bid>, avsEs L, MERES LOLKTH 5,
KRR, BERBICT 8K 18 A, 3mHHEE (1
%Yk, 10 %LLE, 50 %BRIL) oW THRET L,
RiE ML, 2IEERERC 3V R EMEER
HILBEEVPBEDONILDIR 6K TH %, R-E-
ST @4 FNEMTA, P-H D 2FHIc 2 v 2
E?f)")fco

BERSUE, REFE, BEERR, SBE, 3R
20T S H i 188, g 12[EITH 5, MR
flic3EEENEL avy MBERHEOAICEEEND
St 6/d, Rid12@Ep8E, Si318[EG13[E, Tk
120t 28], fhid 1EFTOTED DD REEENN
WhHKIB G EFICHEZDH 2D TH » 12, BBXWR
DHCHEENS > -k avsERES L 3E (K1E
S 2@ MERES Lc3E (S-K-T&1ED, M&
SLBLVINIREMBRE L GEREEDH -2 d
®D 20 (S-C) TH 7o

8. BEHELDWTOER

Canetti 5 MG % £ T DK D A (concen-
tration critique) & % OEE IO DEI& (pro-
portion eritique) @ 2 - DIREEZE WV TV 5 2SR
RTEBEFEEET L bR dERIXElsh
55%&?@Uhﬁﬁ6mmoit%@ﬁﬁuﬁiné
ffﬁ]“féﬁé@*UA %BUE, EM10%BLULEEHEE LTV S,

% &> 10 O/E‘r@{&b\ﬁﬂi%j@*l i, ThEViE
&?ﬂ' RS T NI S0,

T DO I BOEFMHERITEZ 50 508D
b5 (fittiE o EHZH IR L RO TR TH
%) SIBOEFRHMPLZBREZFHILOMRLAE 2D
HikE3E 1 OFKE OMAETHET 2, FHEK
ORI 1EPRY &9 5, Canetti S DA ZZERHIK
210° & 10° %2 0.1ml T 5 ik TH -7, T
D 2K TRE T X AGSEHRET %,

St IR oD B 7% K1E 100~200 2SHIIETH 45, BT L
BEXZEIEKRTRAEL S 2AEBOTHEL B, bR
bl T O E 50~300 LRKE L&A, 107°HKT
BHThT%ULNEDL T,

Fo 2T D B A 0 DIGA I RRIE 100 PLE S
W 5H->Th L, REDHIEPFIT DK S EBIAHR
HTELVDT, FIEFIEFITED S i T I ER AR
BENTHA D,

MBI DAL DS 0 DIF AT IRIE 100 B FE LW,
it B Ic SR A BN, HBOEEIZSOLITTH &
mA D,

LzaTthhbhid, 1967EMUK1072EL 10Dk
HEBEOMHAEEHVTVEY, IhTREA SN

B HEETE E I E

Table 10 One Example of Our Judging (case 54—83)

bacillary trol S E R
contr
suspension oo 4 ug 2 10

1077 [ HF HH| 5000 | 4000 | 220

107 HH HH | +e 0 0

107 140 140

notice : &+ microcolony.

M3 bdh 9 %iBEh o7, B OfEMEI 107
FRB0°POEEHELLLLTHERIATYV S,

107 Ot O EE ML B E 3 bO R E@EEZ D
& DT proportion method & IZEHNE W,

BREZED 5OHETII 107 DA HER L 1077 O
BERALTVAEAbS -2, ARXTRINZL
LLhEBEBRS LAbE, 1077 OX A 50~300 D
A (1% Loiw) DA 107 OpdEIcHE— L 7o
i1 Z1Z Table 10 T 107 oxtRIZ 107 O D 10 5,
THbhHE L40 I LS 4 ug TRIEME 1 E, E-
RiZEBIZOWAMEMIVITNS 0% & L,

S2,H1,C20,30%DL5Ic 1072 ICOAEERL
tz& D3 proportion method & L CRERHTNET
1o tehs, BEFETICHEB L ITBERL W,

WHEE THOTEHO VWb DI 1 HE L, fhididHk
OFIC LTS o oo & 12 107° OfitthigH Lo 5% H
ZBE -+ ZORFETEML TH 2 bORAR
S T % +13 10 %, +H1330 %, #LLEid 50 %12
ez EE ELTHEEL .

L@ (absolute concentration method) Tl
HECOFESEZHAVTL S, MBORBPETICLEL
ORI AL, +RLBLE 1%L TobDbEE
NTHEL, FRMBEKS 10010685 E1BUTDOH
Db 50 BLLEICHES W B RREHD S 5,

PED XS icTRIBLTAHLY, M—ORREIRKR
D 2P DHMER T TH 50

9. 2RREARDEELH LATEORE

AR EBYbhbh bHIHOEIZ 107° & 107" il
HETH -1, HiERFHIO 80 HiElE, HIZ0.1 & 1ug
DAHTRD 28 HEIC 0.2ug MEMSNESHIKE->TW
3, 230V T107% 107 &t oS, 120K
12, FOBTF-E107% 10 EE-TLE -7,

LI AT ERHIFER OB L ZDBEETRL S
DT, TITIRHO02ug ZREE T2 EEMERIE 1966
TR B BICBERH -2 bDD, FETII8 %BITd
5 ->TW3 (Table 11),

LT ATHRARRK (2 WK 2% L itk
HcEED S - 1254, T OMMERIERIE (Fig. 2
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Table 11 Yearly Change of the Sensitve Cases to 0.2 ug of INH

combination | 107* [1072 1072
mg/ml | 107* |107* 1072
year 1966 68 72 76 81 86 89
sensitive 12 215 | 320 | 446 | 508 | 464 | 465 | 456
% 279|375 | 41.6 | 56.2 | 65.0 | 74.0| 82.7 | 85.1
resistant 31 359 | 449 | 348 | 274 | 163 97 80
% 72.1| 62.5 | 58.4| 43.8|35.0 | 26.0 | 17.3 | 14.7
total 43 | 574 | 769 | 794 | 782 | 627 | 562 | 536

notice : cases were examiend during 27 days and 8 month and 10 days in
1966, afterwards they were all cases of each year.

these cases include only those examind by indirect method.

binati 10-3({10°* 107?
combination 10-*]{10-* 10-?

colony + cases 31 359 449 346 274 163 97 __80
g
///
//l
PR /
507 ’ \S\\/’ a. excellent
b. good
¢. bad
%

19.66 ‘(.58 ”l7Z ”I76 ';31 ‘2.56 ’2'39 year
Fig. 2 Combination of 2- Dilutions and
the Quality of the Resistance Test Method

notice : only the colony positive cases on the drug containing
media were analysed when there were 50 or more on the

control.

1073, 107 AR TR ad 1T %bdb - 72h 1072 107 B U BB ERT DL S, Dk S BB

TI57%, 10210°TiR30% &Y, RIETII8% FE e BBEWBLVTH A D,

FTICH->TLE -7, LpL, EROBEE S KD b E—FHK CiEo
£ 10010 DAL T B2 BIBERDL - HAEERHT BT ENEEND, SOIKBEETESE

fehs, 1072107 T2 33 %, 1072 107° T3 50 %, £k FIEL T B, MR, e b 2 K F o0

T3 7T %I - 2, WETH 5,

a ZE—MRE cME%2E - /2 DT, propor- SR O EHEEE, EERGE L Thhbhid 50~300
tion method & L TIRELGLEE LVIIEETH S, b FTROBMAONBHEEZ, BRRKTIOKEED
RS E OEEBIIE X SN B, FONBOERE & EBRE L7,

BEBE /10 £7: 1/100 DEFEFZE S E & LTHEEE Tween {EHFTD3, 200 # T3P 107 46.7 %, 107°
NEdDT, TNREFIEDONLBIZL>TWV S, cid 23.2%, 107°5.6 %, 10723.7 % TH -1, HEHAR
Mk EoEE b BENB L HORTHEY S 2% HETH > 1o Tween ZHVB L HITE > THSIEH
ZRVWEE, $R8bbEEEZ DS DT proportion BOLRELT, 0 KBRS EES LB -7, TUb
method IT& 2 EEVARVWEDTH 3, 5 1977T~81 H£.D 5 FRITKRE L 72 3850 Fllic oW THERE

Bl & 5 & 50~300 DEFEHKHME S N FHHE R 107

ik %< (60.3~66.7F¥63.0%) T, ®kIF107°

b LE—EHK—EBOEEKIFE IR —THy, MR 14.0 %, 107°7.2%, 107211 %DIAT 1 L& 2 o3

10. 2Fh3 2HREROEEE
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Table 12 Distribution of Colonies to Each Classification
on Drug Free Media (1977—81)
Classification by
the Numbers 1072 107° 10°* 10°°
of Colony
0 0 0 9 139
1 -3 0 1 55 337
4 —6 0 8 23 429
7 =30 0 32 285 1969
31 —49 1 24 156 421
50—300 41(1.1) | 276(7.2) |2426(63.0)| 555(14.0)
300 < 3808 3508 896 0
total 3850 3849 3850 3850
notice : only the cases examined by indirect method were considered.
[ 49> 3850 cases
100+ o1 . 50300 9.8
% 7 22 300< 88.4
76.1 74.2
50 4
24.1
11.6
Leo I35 0
combination 1072 107° 107 107
107* 107 10°° 10°°
Fig. 3 Combination of 2 bacillary Solutions
and Distribution of Numbers of Colonny
MBHERDTKEN - T, BET B, BENOLOELRESEILT 5o

Wi DAEROE L At 2 MRKOMEE ZRD 1,
50~300 & REC FRMFEIHAOSNIHEL, 2
B % 10 f5RAMmIc 3 hid, 50~3,000 ¥ THEKIZH
ZOoNBTEITE B, FH2MWD 3L~49 3F 1 iKITHE
T3 & 310~490 &5, LhrbHEEECHKLONIKT
bb, B 1RO 490 DEEMH > 7IT L TH,
ZO¥4 D 250 F THA 0L 50 B & WA B, pro-
portion mothod Tld 50 %Ll EAELIMMHEE LTV 5,
[EkE I 100 fEFEIRIE DAL 4 & T3 50~ 3 J7El & T
ERKAON B, T DB 2 D 4 ~49 I EHTHRIE
WD EBE SN, 554~ 6M[EI3E LiKT 400~600
T, *OBROmHEREM E ORI 300 T TIREEICHA
LNBDT, FARMMS L UZENLT OMtHiE i 25
EILHAONBT LT B,

52 WD 31~49 F i HICEE S B NTEH 2 BT

B0 7~3013 %1HKTET700~3,000 TH D, K
3,000 123t L it i o 47 13 300 £ TREEEICEKZ 5
N30T, 10 %L FIRIEHKICKA 515, proportion
method TiE 10 % & » 1 %DOEMSBHEDGHIED SN
Hicis > TW3,

PIE 2 Eikd 1045 F 213 100 5> TV T, [
BEROBEETRIFICRA—EEIEB LN S LV EHAD
BADEETH %,

100 fER M DA € OB AR % 50 %ic L 5 &
2D T ~30 D 10 %L L DA I3 A HEE &
1%, ZDEKIZ 3850 Filth 457 BT dH 2 HSFAE 80 %48
BT (36561, 0926, 2Flon2.4 %510
%L b DT H P 2 AHEERFIETH 5 (Table 12
BH),

OS5I LTRIEL 2 Fig. 3 WWRlie ¢
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BHBRFED 107 £ 107° ofiad iR bEn (94.8 %),
Wi 1071 107° D 88.4 %<, 1072 & 107° DA+ 13t
DAFBGRIELRVICE > TV 8.9 %), $1H
RABEFIZ10P107° oM AR TIRIOLITA1.7%,
300 LL A3 3.5 %51 5.2%, 1074107° 1% 11.6 %, 1072
103 IBFEICI %TH - 1o

1. #&

E

it MR & OBl L O RREL %, proportion method
2T RET L 72,

FE—BoORKEHET NVEE I E—HoRERIES
N, ERARHT T IS U TIERICEEE B
PF2L0HTEDBELVEDREDTFIZ, 2K
MEEHELKT 2L, FE (107° £ 107° ofiaw)
ik bHEN, 48 BMXIEHICHIETE, /1%, 10
% DI HEME b HEFICRIETE %, 772 LM% 50 %
IWHIE L BRI, 2.4 %D 6D 10 %5 5 50 % DRID
M2 EREICRIES 2 S EBTER D - 1o E R
BEOMLBEFNZA9LITF 1.7 %, 300 LLE3.5 %:5.2 % T
H ot

107 107° oMl A H TIZ88.4 BHHEICHIETE, it
B S 1 ~50 % OEIFH IZ 2 FIEMICHETS 7, FlR
BOVERIZ 11 %TH %,

1072 1078 DA TRIEHITEZ >N 35138.9%
DHT, KO I %EFAREL LICREEELEbD
EEETH - T,

Pk, &L ETcombicaling 2 >opiEMsii s h
1A THD, METNIIID 2 >ORHRNE T & Tl
fz& N5 b5 proportion method OREEHALE W
Z 5,

WEBRZTRICHIY D3, Ttk GERIEED)
TIF 1072 & 107° DEHLHRD TRLET, BHlIc X 5%,
LI ZDEBEIC X 22 R3RBBRIELVLDONDH - 7,
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Z D EH» DH-SM & SM, HE#EE & M#EgE, 2o/
BEICbaNH, bhbhOEFIOIEMAAED Sh
e b DHBDIEL B - DT, MHEED ShRIERE SN
M iEh s,

proportion method (FE@EICH U iE 5 0 c B2
FELEMS 2L EEET 0T, BICHERELX IR
SR GHBICMHHT A2ERITIBREL, 1H1EEc
THILLARETH A,

BELEE 2 WA D - 1 BB D,
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