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PRIMARY DRUG RESISTANCE OF MYCOBACTERIUM TUBERCULOSIS
ISOLATED FROM UNTREATED PATIENTS WITH
PULMONARY TUBERCULOSIS IN KOREA*

Sung Chin KIM

(Received for publication December 21, 1970)

Investigation results on the primary drug resistance of tubercle bacilli in Korea were
summarized. Among the total of newly discovered tuberculosis patients during seven years
period from 1962 to 1968, 1,391 cases without history of previous anti-tuberculous chemotherapy
were selected for study, and the yearly changes in the frequency of the primary drug resistance
were investigated.  Further, M.I1.C. of Isoniazid (INH), Streptomycin (SM) and Para-
aminosalicylic acid (PAS) were examined on 131 drug sensitive strains out of 283 isolates in
1967 and 1968.

Drug sensitivity tests were carried out by the indirect method employing 19 Oéawa's egg
slant. The concentration of drugs were as follows : 0.2, 1.0 and 5.0 mcg/ml! for INH, 1.0, 5.0
and 10.0 mcg/ml for PAS and 10.0, 20.0 and 200.0 mcg/ml for SM, respectively. The inoculum
was the same as that employed by the British Medical Research Council in the similar examina-
tions.

The results of investigation on the primary resistance to INH, PAS and SM during the past
seven years have revealed that there were 330 cases (23.7%) with such a resistance out of
the total of 1,391. The primary resistance to INH was highest in frequency and it has
also a trend of increasing. Contrary to this, the primary resistance to PAS and SM has
remained about the same level. When the frequency of the primary resistance to individual
drugs or combinations of two or three drugs is compared, it was found that INH resistance
was still the highest, showing increasing trend. The proportion tests revealed that the strains
with complete resistance to INH have been increasing year after year, and it is also observed
that cases with resistance to high concentration (5 mcg/ml) of INH has also been increasing.

When M.I.C. of the strains, which were sensitive to 0.2 mcg/ml of INH, 1 mcg/m! of PAS
or 10 mcg/ml of SM, were compared with that of the standard strain, HgRv, half of them
showed resistance to INH and SM separately in lower concentrations.

According to the different inoculum of the tests, the frequency of resistance in the diluted

inoculum was lower than that of normal inoculum.

* From the Department of Bacteriology, Institute of Tuberculosis, Korean National Tuberculosis
Association, Central P. 0. Box 324, Seoul, Korea. ’
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BRHENHL 2HDTHERCH D, WIS WTIE, E
3 FICBIT B Wm0 fE A%, 1962 4Lk 4 R
BRBTCTlebhTE 7, A# T2, 1968 F£ETDT
FEHNCB SR 7B ARIE L, Bl o 1 BLMG 2%
FROCONHEB LTV B0 R B LV, 721967
FEECH A LB O S b, RERCHEZ L HE R
N b B RPEBIC O T, SR KK & A sty AR
WTHBREYX T2V, Th EFROBBIC YW TRV RH
PLILMREE (AR MIC LBEF) #3Red, b fkkic 2
DREDORZIHETHEDLNINEHI LIDT, »
b THET 2,

MHGELUHE

1. w1962 fEA D 1968 4% T 7 EMICH 7o
REShMEZEED S b, MEDLFREED L
1,391 &Y RRTHD, ThHDBER, FLLTLHE
DEFRBATRRINICH, —HDOEIBEHRLCER:
DHED D CIZABRFCEOH DT3B, EREHZ,
X (MFUXl) CEREFNZBE IR TV 3D
SHBEEBREFTO—2OR LN, BEREOLEER
HTHIE, Thb O EERL Seoul Do REERKERT
(R HBEEEFREAET) % b h, REERED
5z, ERMEREY T,

BOIDBEBEHERIC XU, TLART I© RS HI% (5 H
Licz &b\ EBGR L7cBTh, TMEREDEER

K% M4k HK5H

Md b EHEINIBEIL, BDTHRBEOFHENL
b, b LMOBGE &> TREDE#B D LB LI
$E1z, TONEHBRL OB E NI,

1967 455 1968 fEIC A TlhEMe e L 72 283 i
Mt e U & H)oi S 1o 131 #RicouTid, INH, PAS, 3
YU SM » MIC #FF A MZ X 2OTRD I,

2. fldFEmtis . O SRSEE—mARz, %
TARFARD 4% Wity — ¥ M2 TiTle v, 3%
KH PO, /IsEsic i L7-Dt, 37C TH &L,
SR, TRThEERTICED L, FEREHR
52V, Niacin test?, X X DO DRESEY T, K
HWTHH LRI N fco @ MEH R —RiEE
iz, TRTHEERC X7, Kbtz 1% KHPO, /s
¥ % B v, EKFGIMBE (meg/ml) (2 INH 0%
4, 0.2, 1, X0 5mcg/ml, PAS o412 1, 5%
X O 10 meg/ml, SM (% 10, 20 35 X UF 200 mcg/ml &,
Wb 3RIGERE L L, SDOBRE R ARM L7, ot
L 1962 £ & 1963 &£ ¥ ff T %, PAS 10 mcg/ml &
SM 200 mcg/ml Q@M XFERA Lich D1z, KR,
British Medical Research Council ® # % HRitAE
BY W XDT, LIch2T#H0.01mg (BER) 1y
THERRYAEMICES L7, @ MEXE—25HK
DFHE DL, HBEMIC G ERT 2 B B8
B, TlebbiE®R 4 B%ICITE 2, INH ;2 0.2 meg/
ml/, PAS {3 1mcg/ml/, SM % 10 mcg/m! DESHE
T 20 2 EOREBERENHOLBE, ThFhoX
AicmtEB D &L, 20 2l FOBE, ThFEFROXH
it LEHE L, @ W& & o proportion test
—H2FERCHED D LEDH - REEHE 330 Fliz >
Wi, WHED proportion A kb2 2o, WEKREY

Table 1. Primary Drug Resistance in Korea by Drug and by Year 1962~68
Namber of Percentage of cases with resistance
Year \strainstested| [y PAS SM  INH.SM INH.-PAS PAS.sM NH'PAS Toral
1962 1 | 26 06 64 1o s o 0 a7
1963 77 2_ 5 é, 2 3 9 3 9 g 9 g 8 ;.g. 4
1964 255 B 16 B 50 4 0.4 2.0 1.2
1965 25 | 7 la ha te 57 Ay 2y B
1966 231 2 Z, 56 8.0 52 0 2.0 5.7
1967 98 152 Lo 1o 61 0 0 61 7.5
1968 281 ?é.o 5.4 ?.8 g.s 2.1 3‘4 lg.o gg.s
Total LseL | Mo, M, N 8 e b2 % a7

* Percentages are shown below each figure.
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Fig. 1. Primary Drug Resistance in Korea by Fig. 2. Incidence of primary resistance to Isoniazid,
Drug and by Year 1962~1968 PAS, and Streptomycin (1962~68)
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Table 2. Primary Drug Resistance to Isoniazid, PAS and Streptomycin
by Concentration and by Year 1962~68
| N . Percentage of cases with resistance
o. 0 ———
Year stters:;iends INH(mcg/ml) | PAS(mcg/ml) SM(mcg/mli)
[ 0.2 1 5 Total | 1 5 10 Total 10 20 200 | Total
3 3 6 12 3 3 0 6 11 2 o | 13
1962 | 156 1.9 1.9 3.8 7.7 1. 1.9 x 38 | 7.1 13 x l‘ 8.3
| 6 3 2 11 4 3 0 7 2 4 0 6
1963 | 7 78 39 26 143 | 52 39 «x 9.1 | 26 52 x 7.8
10 11 5 | 26 10 0 6 16 11 14 5 29
1964 25 39 43 20 106 39 0 24 63 ‘ 43 55 20 11.4
35 16 17 68 10 7 15 32 10 9 12 | 31
1965 23 119 55 58 232 | 34 24 51 109 | 34 31 41 10.6
‘16 23 17 56 10 4 7 21 6 5 16 27
1966 Bl 69 100 7.3 242 | 43 17 30, 90 26 21 69 1.7
11 8 6 25 |3 1 3 7 4 6 3 13
1967 ® 12 81 61 254 30 10 3.ol 71 | 40 61 30 132
10 9 43 62 | 4 6 12 22 6 7 14 | 28
1968 281 36 34 150 220 1.4 21 42 7.8 | 25 25 50| 9.9
i | f I
91 73 96 260 144 24 43 111 50 47 50 147
Total 1,391 6.5 52 6.9 8.7 | 32 17 3.1 8.0 | 36 3.4 3.6 10.8

* Percentages are shown below each figure.

x 1, 5mcg/ml for PAS, 10, 20 mcg/m! for SM were used in 1962 and 1963.

BEEE L, COBE, ERBRETEELREIE
RO THI LI, MBI EOKEER L FEH
SHEB EOREEAYHE L, BELTED 5% Lk
ThhEEemtE ThUTTH U EAEEmEE L

*e
Y
;3 x

1. EFBIC R PER DO FEREB

1962 fEH> & 1968 FEITHT T, &£ 1,391 FlZ itk
LD, Z03BEtEDD LHEIRCVWHDZFE
BEEGIT 330 56T, £6&D 23.7% TY4kcs, huE
Hkcass, F1EIUEIKRT I &L, INH &

HImED: 126 B (9-1%) BV &L, MhARES »
B2 A, SAIMEAAER L T\V5, FRGIC INH
DYl ERE Y 25 L, TERBOFRE L b BEHIIC
FWTHEMLTE D, 1962 b 1965 FiZHT TEIH
LTwa2, UBEICKEBCAL V2 X5, 20
TLEB XD A, INH BEmtEoHES, 1964
ED D 1965 FRNATTELLHEMLTWBZ L TH S,
2. FERDITHEEFlIC R mElIiE O HEE
ZEAEET, Tob bRt I o Elind HAREE
¥E2FIVR2ICR LI, ECAhbhb I, INH
WD FE L 1962 4E 7.7%, THho1oh’, LIR#EHHEL,
1965 ELIRRILT D L 20% BXROTW5, T hiZ K
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L, PAS X0t SM Ot 3E12 & 12 10% WAt
LEED, FRICKELEBZIEDORI, k&
FEH D MHEIE DN K i EFIE I, SERN T —EDE
{Ex D2 Ter 21,

3. ik HkiCdsi B proportion

REA, BEIC, ZhOMERNLELR LURES
M ET2E, R3DTLiLhd, oTHLM
X 5, PAS fitthix, SM BBk INH figte & R7c
Dy WTFROREC VT RELMENSEL, Tt
v, chicKL, SM T, RIRERCI
THEINTIEF LV INH Iz ZOFERT SM it
SRR, COBA LT LmHEAL S M+ 5 E
FCHBENZE S,

B k6% B5H

4. WESLeYRESh-ligko MIC

1967 435 X 1° 1968 SEEDOHLEMERE &K D 5 b,
INH, PAS 3 X 0¥ SM D 3 FlickitErc L & HES -
131 %0 MIC %, & 4, 5 BLV 6 ¥ L], Hlt
Witk HyRv w5 INH o MIC i3, 412 L B2
L<¢ 0.05mcg/ml THHH, #HRE 131 ¥+ 63 &K (48
%) itom 0.05meg/m! MECHEHTZ/RLI. —F,
PAS @ HgRv w45 MIC (3 0.5meg/ml T H %
Mo ThHLDBD 5L 34 ¥ (26%) 1 - ORECREHR
RLTED, ¥Fto SM s\ T4 HyRv B2 RWIE
X n Smcg/ml OB, 131 Fd 48 ¥ (36%)
NREAETH O,

Ll e, {LREMN L, Lovb EEIFICRE

Table 3. Number of Cases with Complete or Partial Drug Resistance to INH, PAS
and SM by Drug Concentration and by Year 1962~68
5o ~ INH o PAS ! SM
283 : -
Year ';8‘,; 0.2 1 5 1 5 10 10 20 I 200
0'.‘3 t
€| c p | c P|lc Pp|lc Plc P c plc P/ c PpicCc »
62| 1566. 6/2 7]1 511 slo 3lo o 2z wumlo 20 o
3.8 3812 4506 3206 320 1.3 0 0 1.2 7.10 1.2 0 0
| |
1963 77 4 7 00 5 |0 2 |1 6 |1 2 |0 0o 1 5 {1 310 0
52 910 6.4/ 0 2.61.2 7.81.2 260 0 1.2 6.4 1.2 370 0
1964 25514 12 | 4 12 |0 5 |3 13 |2 4 1 5 14 15 |8 10 |3 2
5.6 4.71.5 4.710 1.901.2 5107 1503 1.95.5 5-85 3.1 3.9‘ 1.2 0.7
1965 29332 36 (13 20 |8 9 11 21 |4 18 |2 13 17 14 13 8 4 8
11.0 12.0 4.4 6.8/ 2.7 3.13.7 6.91.3 6.10.6 4.4 5.7 4.7] 44 2713 27
27 25 (15 25 |8 12 | 6 12 | 2 7 |2 4 18 8 14 8 :lO 5
1966 23111.6 11.1/6.4 11.1/ 3.4 5.1/2.6 5.1 0.8 3.00.8 1778 3461 3443 21
Cc4(1.7) *C3(1.2) | *C1(0-4) i
19 48 713 316 2(2 1|2 1 6 6|5 3,3 0
1967 8910. 2 4-1‘ 81 7.130 306.1 2020 1020 1.0 6.1 6-1] 5.1 3030 0
*C2(2.0) | *C1(1.0)
1968 281 43 19 |27 25 |20 23 |11 10 | 6 11 2 9 17 11 ‘ 8 13 | 4 10
15.3 6.7/9.6 8.6 71 8138 3521 3807 3264 38328 4.6/1.4 3.5
s 11 /69 101 l4o 59 39 69 17 46 |9 32 }75 70 49 47 24 25
Total| 1,39110.3 7.9 4.9 7. 2028 4227 4912 3306 2353 5. 03 3.7 3.6 1.0 1.0
T *Ce0.0) ! *C3(0.2) | ¥C2(0.1), J
C : Complete resistance P : Partial resistance *C : No.of contaminated
# Percentages are presented below each figure.
Table 4. Sensitivity to INH, PAS and Streptomycin of 131 Strains
Isolated from Untreated Korean Patients
MIC (mcg/ml)
0.02 0.05 0.1 0.1 0.125 0.25 0.5 0.5 2.5 5 5
No. 0 68 41 22
INH
(%) 51.9 31.3 16.8
No.
PAS 0 0 70 27 34
(%) 53.4 20.6 26.0
No.
SM o. 22 61 48
(%) 16.5 47.1  36.4

Note : 1. Hj;Rv were inhibited as the following drug concentrations (mcg/ml)
PAS 0.25~0.5

2.

INH 0.05

SM 2.5~5

All the strains were sensitive to 0.2 of INH,

1 of PAS,

10 of SM.
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Table 5. Comparison of Routine Inoculum and Dilute Inoculum Used for
Primary Drug Resistance Test during 1966~67
! i ) INH N
Drug ' INH ' PAS ' SM Ve N RAS PAS | Total
Yar e N P N DN D N D N N '~ pl'N D
3 23 5 2 8 6 12 14 11 12 1 '8 7 81 e
1 231 :
966 156 10 |22 |

34 30 3.1

413 (1 14 7 6 3 27

D

' 0

0.9 34 26,52 60 48 52 0.4 0
1 6 6 (2 0 1 o0

0

1967 © 98 !
14.3 132 1.0 1.0 40 10 6.1 6.1 23 0 1 7.1 6.1 350 27.5
50 36 6 3 12 7 18 20 513 12 2* 0* 15 13 116** Q1%+
Total -~ 329 ' ! ‘ .
i15.2 10.9 1.8 0.9 3.6 2.1 5.4 6.1‘ 39 36 6.4 0 4.5 3.9 352 207
Note : “N”; Normal il;;c;lum 'D';ﬂlr)lilrer inocul:u: B N 7
*,** Statistically significant
Table 6. Comparison of Drug Concentration and Two Different Inoculum Used
for Primary Drug Resistance Test during 1966~67
INH PAS ‘ sM
Drug
;0.2 1 5 Total | 1 | 10 | Total | 10 ' 20 200 Total
T i ‘ : \ : i 1 I | ! B o
$ . N D.\'D‘N“D.\'D*N‘D‘ND‘N'DNDNID;.\'DNDND
» z3 i , | |

17 16 23 23 27 17 67 56

—

N

1966 23
vo/é

11 104 410725 21 |4
7.4 6.910.010.011.7 7.329.024.24.74.31.71.74.33.010.8 9.0 1.7/ 2.6 3.4Lz.q 7.4 6.912.611.7

6 8 |5 17 16 29 27

1967 98

14 118 87 1620 25 43/31431 7|8

8 476 338 a

(95)14-311-2 8.1 8.1 7.1 6.129.625.44.03.03.01.04.03.011.2 7.1/ 8.2 4.0 7.1 6.1 3.0 3.018.413.2

Total

31 27 31 31 31 23 9 81 151313 5141036 28 12 10 15 11 20 19 47 40
%) 9.4 8.2 9.4 9.410.3 6.926.021.54.53.93.91.54.22.710.9 8.5 3.6 2.7 4.5 3.3 6.1 5.714.212.1

Note : “N*; Normal inoculum “D”; Dilute inoculum

TLEHEINCEKICLSOTE, HeRv RHE L T&E
FARATARZTH L HYEFSVCTETLIVAZ 248
E-2o10% (B

5. Inoculum size DEK X HHEROEH)

HEREDO IV, BEBHBOER I 2BRERBROEY
BT 510K, 1966~67 2 ERIOE K 329 BT
L7, & 3% # 3z Normal inoculum ¢} Dilute in-
oculum DEEE, FLEEFRENTHEEY HEL
Thtc, ESKRL:Z 2L, &£¥F#F &£ &2, Normal
inoculum & 35\ ~T;2 Dilute inoculum Y h 22 g &
EHE, LS RHCEE LD 2. PAS-SM @i
LEBMERETH D, —HEFABEFICE T2, %6
DZ <, Normal inoculum D3 5 H3 L EM I 2LE
Vs, R EE L,

*x ®

BMEFERLOB AL, WHPLIPEEETHO T,
MEEALSUEEYTLOSBRY, ToBECHTE
BARIHTOMPMBETERNTHA S,

BREC KT APEMEDOHEEL, RIKR LA &
{, BE 7 FEMORELH 1,391 A+ 3306, T7cbd

23.7% THH, ELDTHEBTHHEV 2B, FKR T
I ERE Y 2% &, BRI W TEINER A
Hoh, DEBRIIVWEBIZSBH, L RETIZTETT
&<, INH izl EoBE[mBHENEEE 2 Lo
TEDLNT, ChicH L TEBI/RELEZ L, PAS
2 SM ZE\Tiz, HMERIZED 2 7o hot, &HF
ADOBREINCHB LEIRKRTILL INH iZk\T,
LA EEBRETEMEE R ITHINE TGRS 58m
FTHo ki, EATRETH D,
BEOPERECE L TiZ, T TRFLY O®EN D
55, TOEBICINE 33% L2XhELDTEHR
ThbH, ChbwHNEORKLHETHHEG, HiCX
D, FB|EETIY, BEHELL CCHELED L
DHBRILDBDTHELHBILDLAATERLVI, K
I xoBEEIIHIITE S L Bbb, BEXCKT29E
HMEFEEZ, KELY X% 10 M (1958~67) DB
RERITINE Fi5 10.8% THH, FERINTHAD
OEEITIHHH, WEIZEDLEVS5, —H, B
AEERBEERRBES O ARFIERECE T & 57
IZX% &, 1957 FEOPIEIRHEHE L 11.9% T, 1961
FIIL, 19.3% FTHMLTWAY, £ O BEFMC
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Table 7. Test of Statistical Significance of Differences in INH Single
Resistance During 1962~68
- 1962 T e 1964 1965 1966 1967
Year |— - - - - —— e o o e
. 1100) P. 12(1) P. () r. l x1(1) A LO8 ”4?;, Wl’cl_)__l’r__
1963 | 8.52<0.005 - - - - | - - - - - -
1964 | 16.16<0.005 | 8.88<0.005 - - - = ‘ e - -
1965 | 12.3 <0.005 4.99<0.05 12.6 <0.005 i - - - - - -
1966 | 10.0 <0.005 0.83 NS 8.47<0.005 | 4.58<0.05 - - - -
1967 9.96<0. 005 2.68 NS 10. 26<0. 005 ‘ 6.43<0.025 | 2.27 NS - -
1968 } 10. 94<0. 005 3.66 NS 11.3 <0.005 7.41<0.025 3.25 NS 5.06<0.05
NS=not uig;\lﬁcnm; P;0.0S. o o - o T o
Table 8. Test of Statistical Significance of Table 9. Test of Statistical Significance of

Differences in Primary Drug Resistance to
INH, PAS, and SM by Years 1963~65
and 1966~68 (Total resistances)

‘ 1963~65

Drugs | Period by years 74— e
I P.
INH 1966~68 8.50<0. 005
PAS 1966~ 68 0.17 NS

SM ' 1966 ~68 | .

NS =not significant

ETFT L, 1966 5FiTix 13.8% &> T3, HER BT
HROE DO PIBIR SRR 10% N T, Mm% a2
s Euns® g

BEC KT A OEMm T, 1962 £ D 18.1% H b,
1967 Ficid 39.3% ML TWAY, Kk EHiZ kW T
11, Chaves 519 © New-York & 3t} % #)[alfef 4
X, 1960 EIC 16.6% T H h, INH it
1955 4EiC 6. 5% TH 27D A%, 1960 FEiiX 13. 8% 11
mLtzewd, £D# Hobby, G.L. W22 X >THT
Feiohi s 1962 SEH B 1965 LEIC AT TO £ EMFAEIC X
i BEREL LR 2~4% OMBEHRE T, TOMBERE
Bicd, RELTWAHEWY, EEIEWTL, 1955 F
Fox, W. 53 0 4.2%, Marks, J. 6%, Miller 58
1960 % 3.1%, 1963 4F 4.1% ZO®|ELDH D —HEHW
WCAERMEEMIED SN TV, FA Y I W T
{3, Meissner, G.19 | X uf, 20 BU T OFALEICEK
% INH wEitEDHIEL, 1953 £ 6% THOWD
2, FOBETF LT 1955~59 FiTiZfy 2~3% &1\
TWEELTWDEWS,

L EoZ & #EAE OBt tEic B35 #ié & bked T
A5 L OEIEDFEL, EHDWIIHREHECIOTR
B ez, EFo—BaimEmRRAd LR TV 3
BELHHH, BRI DHECTHOT, TORIE
ETHEVIRENS,

BEC KT APRIMEHEE L, EAEID L LR
BRTHDHLEERES BRIV, TORRAIIE K

Differences with Complete or Partial Drug
Resistance to INH, PAS and SM by Drug
Concentrations and by Years
1963~65 and 1966~68

1963~65 1963~65
. | - - —
Drugs ar.\d Period Complete Partial
concentrations | by years _ . -
x2(1) P. (1) P.

INH 0. 2mcg/m! 1966~68' 7.50<0.025:0.25 N S
INH 1mcg/mi 1966~68 18.20<0.005 5.13<0.0275
INH 5mcg/ml 1966~68. 14.50<0.005 9.91<0.005
PAS 1mcg/mi 1966~68 1.94 NS 3.79 NS
PAS 5mcg/ml 1966~68 0.64 NS 3.05 NS
PAS 10mcg/m! 1966~68 1.13 NS 0.42 NS
SM 10mcg/ml 1966~68' 1.42 NS /1.22 NS
SM 20mcg/ml 1966~68: 0.67 NS [3.58 NS
SM 200mcg/ml 1966~68 3.82 NS 1.24 NS

NS =not significant; P._ 0 035.

KDONDBTHAS 2o bHAARFMNC L AEFRC
LEBEINRELEORELDORTFLRBHLTHAH B, ¥
TH-CHTFRIEORFER L, REF L L ToMESE
HEEREEEOHMTH S, BEKCE T, INH 12
1955 EnHE¥R LT Uich, BFrieE O Rk
BUTELFEALIDOR, 1962 ELURETHD, = ZTH
MEABREZ LI, HERESEOALLT, HEESE
Hiew LTh, INH BEERYBITLCZET D %o
C OFBILFEREIC KT S Rist b1 OEHENER
EHROBR»HLEZTH, MEHELEEYHEMIRS
T, B, BEYHFTAIZ LB LV Wbhid
B, TOZ R, FRMMARSVWTERAK
Catalase [& t& @ INH & BF WtE&8E 2 Guinea pig
x5 Virulence #1§§< 7eoTuvb & 5 #1919
EERNBE RV DWIEROMETH DI b i
0%, BEC RV THERERE L FEEO—
2, ToEhHEELLRD,
SRR 42Tz, BRHEERNL LI,
HAx &), ARMHARELYRIT T Laixb®
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TEBRTHH LV HEIRSGRENZhRIE L b Tt
e

INH BEREREEED Virulence 2B s\ T 5
woih b, ABICEWTHLRERTII VW0 e E e,
PEVRELTVIFELIRODIEHLBRbRAN, K
AEOERCINTL, RIFIVEIRRLIZEL,
INH BETEREHIC X 2 RBGEFEMMOFM I
BDT, ZOARRSRILIGARTREIM%RILHEL
WHIRETHAS,

& 1A

1962 56 1968 FEITHT T, £EMNBHBTRREIN
EREC ST IREZELREORKLEEL, KoK
a2,

1. LREpEcRERRETOERIE 1,391 AT,
05 INH, PAS 35\ i3 SM ithitED h & HES
h-PEIRERMNE 330 KTH oM, LA 2T 7EMOD
FHYCIRERAEL 23.7% TH 5,

2. PERMESEELERIICAD L, INH ##§ L4
K INH HFREI BL &<, 1965 FELRMEIZ 20%
B, ®E L 10 EOEEYR>TERIHEMER Y
Fbtz, L, PAS X vr SM ORiEEE L L
I 10% AL EE D, FERELELVEBH XD
ootz

3. PEItEKIC k1) S idtE proportion ¥ RT3
L, PAS TR T TEMEALE L, SM HETIX
TL&E LI UAELEIIEFAE T Hol, INH it
Tz, AEZEMEOHEmMLEALR, SM Bic Tl
LT3,

4 FEIFTHBELLLHAEI h o 131 KioOw
T, BREIZ X2 TENRF N © INH, PAS 15X SM
D MIC %k, EffEL ToO HyRv o MIC L i
BLER, Zho>0EkTIE, HEBRCEERINTS
BEZEDOETIAED LRI,

5. EEFEFEOXI X 5RtERIX, Normal inoculum
X b Dilute inoculum D% 5 H{ELV,

6. LEDREOWT, #ESEHOBME LT L2
b, HFOEEX M I,
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ROZDOEAMEZIRE T I & 1B 1> 7o il
+ RBEEE S LA KRS T OSSR L,
BB R DMEL L LT, FoAMECH
TP B AT DPT R, b kSRR o Dk
HRRiCRA oL £,

ARXOBEFIB1IRT7 7 4 P Wi 5B ¥ 4
(APCDC) &L L1:,

X 3
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