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VIRULENCE OF INH RESISTANT TUBERCLE BACILLI
TO HUMAN BODY*

Report III. Biological Properties of INH

Resistant Tubercle Bacilli

Akira MURATA

(Received for publication October 16, 1967)

In the Part III, the problem of virulence of INH resistant bacilli is discussed biochemically
according to the results of oxydation-reduction dye test, catalase-reaction and peroxydase-
reaction.

For this purpose, 73 M. tuberculosis strains obtained from patient’s sputa when their
exacerbation were detected rontgenologically, were collected from all national sanatoria from

May thru September, 1966.
1) Dye-test failed to prove that the virulence was reduced because the strain was high

The investigation revealed that :

INH resistant.
2) In catalase-and peroxydase-reaction, the number of negative cases was increased as

the degree of INH resistance was raised.
3) INH resistance test on 73 strains obtained from patients with radiographic exacerbation
revealed a resistance over 5 mcg in 8.2%. A high INH resistant strain does not necessarily

imply a harmless strain.
In view of the above results, there is little doubt that some biological change must take

place in INH resistant strains, but it was difficult to establish a relationship between their

virulence, especially to human body, and resistance to INH.
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Table 1. Results of Biochemical Reaction of TBC-Bacilli Found While on Radiographie Exacerbation
(On present inpatients in All National Sanatoria)

(From May 1966 thru September 1966)

- — - - ™
D)(’Sel—rc(;astgsl)on Perox(};gacs:S::)actlon Ca:a(l’lz(\)ssax;:;(): ion
+) 4(7.8%) (+) 33 ‘ 47.1% # } 1( 1.4%)
(%) 5( 9.8%) (+-)| 114%) o 24(34.3%) \82.9%
(£) | 2(2.9%) }20.0% | a1,
(=) 32(62.7%) (+—) | 11(15.7%) f + | 1%
Unknown 10(19.6%) (=) 23 | 32.9% — ’ 12 17.1%

(+) : Decolourized cases

TE5Z & wFIA UCINHRH AR & R Y B L,
TEDORICEN I DI L& LT\ b, % 7= Neutral-
Rot RIGSWC X W BNOMBE BT, EELDDE
SNRBHIC X 2 PIBEDO WL L EREDOE D L OBIER
BT 28HER L HH 5, X HITEE SO INH it
BRIoFEXIEAL, MEETCIECHEGRD & —
VERLICEWV S,

¥ 7o Wilson 54013 1952 4, #BRDOZ L T @FEET
RIG%#% L, Wrinkle 35 X 0% Patnode®®4® »=h %
TOIFHCHEL, ARIGLELEY PADENLD
I 2w = IR % 706 BRDEIC DO\ T B Ui
RR, 97.7% O—BEEZILBREL TV,

HXEIFHRDO L kb, INH R oW T A3
BHENDERYP LN Lrihokht, KRICE T
TR R AR LFE R B R L, INH fHER L R
DX LTERD L D1 ED, ol E
NOHENFEKE L OBREDBIEN b 51k T 51
%, £EEHEEN D Schub BROREKE 4 %M LT
WeriE, ThIZOWT Patnode 5434 L a8
TRIGE & 5BNDOKRE %7782, REHZ Catalase,
Peroxydase BRIE% b EWL, = h SOBEDMHEE L
Schub » DEAREER L1,

£ 8B 5 &

SEETREMCESCTHRM4AE5 BXv 9 AET,
Uk Schub % icBE o ¥, £ Schub o
EA MBI EE L T ®, REC oW CRIEE
L OEREYEET 5 & R, & Table 2.
FERITKIG, Catalase K, Peroxy-

Schub BEDREKEDELFENRICEE (F1)

E£EOLHEKT 73 KT, D3 bEEKRI, Cata-
lase I, Peroxydase RIGAERTE b oit, BHE
RREEL OGN LEZRLTH 51 F, 70 #l, 70 fiT
Botco

BRRIEICOWTAL LBREIh7LD, ThbbE
RN LHEI R D 7.8%, BEIhih ok
D 62.7%, FHEIDLD 9.8%, BREELLHETEL
WhD 19.6% Ligh, £f] Schub Bz LHETH
BRLDrbLT, AEEHNCENRFLEL bhicd
DMNT.8% otz L it b,

Kz Peroxydase KIGTIX, M 47.1%, Batt 32.9
%, ORI 20% it b, Catalase KIGTix, BBk
82.9%, Btk 17.1% Licoieh, Th bR EINH
Mt & DBRII KD Z L  Th DT,

(2] Peroxydase Ji (P-RIE & Bg) & INH [tk
DBk ((2)

P-RiE%EHTE S DI 70 BIT, 0 5 btttk
ENTELDD 68 flbol, FORBIFE2ICHD T
L, P-RIEB# D b @ 0.1meg< TiX 63.9%, 1
meg< T 24%, S5meg < T 33.3%, 10meg< i3 0
Lo, BRI B THIED b DI D
T30 BHEDODDIZ0.1meg< ©22.2%, Imeg<
T 4%, Smeg < ¢ 50%, 10meg < ¢ 100% i
h, BRI 222 T P-RIGKEHH % 5,

Tiebb P-Rin e INH fiHE » oflic — & o BI%
NHBZLIREADHRE LICLE Y THER, BHLD

Relation between Peroxydase-Reaction and
Degree of INH Resistance (68 cases)

dase RIG#ER Lo Drug resistance
Degree of <0.1mcg | 0.1megs | lmegs | 5megs | 10megs
B FEREL Patnode 5% @ 4 kiZ  reaction
#€\~, 831X Phenol indophenol-Na + L—| 23(63.9) | 6(24) 2(33.3) | ©
DA% ER L7, ¥ 71 Peroxydase, + - _— 0 1( 4) 0 0
Catalase [ITi3 B 5% 0 5 312 4 + _— o 1( 4) 1(16.7) | 0
oty +— _—| 5(13.9) | 6(24) | 0 0
— — 1 8(22.2) | 11(44) 3(50.0) 1(100)
% BB R — | — -
e Total /' 36( 100) | 25( 100) | 6( 100) | 1(100)
(1) 2EEMNREFTATRBED  (H):%
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BAfRIZ DU TUE—5E LIC RIS, Table 3. Relation between Catalase-Reaction and

(3) Catalase Kt (C-KI5 L s) Degree of INH Resistance (68 cases)
r INH ik & OB (% 3) Drug resistance]

1 = . i m <0.1mcg | 0.1mcg= 1megs= 5mcg= 10 meg<

P-It & A —fEG] 68 HRCERE L reaction o
BREIER3ERTZLL T C-RICKE # _— 1(2.7) 0 0 0
Hod ok INH it 0.1meg< T 4 | __—15(41.7) | 4(16.0) | © | 0
1194.4%, 1mcg< T76%, 5mcg< + — 1 18(50.0) 15(60. 0) ‘ 3(50.0) ! 0
¢ 50%, 10mcg< X 0 &7ch, C- — /i 2( 5.6) | 6(24.0) ‘ 3(50.0) ‘ 1(100)

]’/‘ 36( 100) ‘ 25( 100) | 6( 100) 1 1(100)

R, 0.1meg< 12 5.6%, 1 Total
meg < 1% 24%, Smeg=< % 50%, T .y,

10 mecg < T 100% r 752t Tich
% INH fiitEo EF 2 L bRBEENEL b,

(4) BTG E: INH fitr 0BGk (F4)

AERIIEEOBHRTEETEID 51 FIT, XD
5 LEBOBFTHEAHETHEELEbhsbo 10 Fl
Tishb 24.4% bbb, &RF 44 FlcO>OWTORKET,
FARHRZDONB LI KFERL IOk, THTABLET
FeoRookd D, TihbbBEN BV LHEIR
304, INH it 0.1meg < 1z 11.5%, 1meg < T
9.1%, 5mcg < 130 THOte, 7ok 10meg < MHEHE
N1fbokh, BEIHVOLEEBARTERTE Ieh
Dl THIRLET IR, DICd D, TibhbEN
hborHEERALDOIX 0.1meg < T77%, 1meg=
T 72.7%, 5mcg < T 100% Lit2lze ThHi TR
T Schub #EZ LICETH B2, TOFIZH ARIGIZ
X 2BNDMWEENRD bh, HOBEMMERBAPLIT
BONGFEL 2TV B W ERIEA DRI DI, &
7o 0.1meg < DIEMHED FRIZHIC BT D b Dh %
bRABER LD,

(5) Schub OB OV TOMMHRERRE (£
BEEMEER, B 41 £ 5 A~9 AE¥T) (&5)

WA X T E 7o Schub B O EE (BHEF)
EDONWT DR EREIES DL T, SM oW
TAhBE <5mcg, 5meg<, 10mecg <, 100 meg <
TxhZh 16.4%, 37%, 32.9%, 12.3% tigh,
PAS Tt <lmcg, 1meg<, 10meg< TLxhZh
41.1%, 54.8%, 2.7% ¥t lsof-ps, INH Tk <0.1
meg, 0.lmeg <, Imeg<, S5meg<, 10mecg< T
FhERN 1.4%, 53.4%, 37%, 6.8%, 1.4% ¥ it

120 L7 L Background iz \»ps ¢ B tEEE D BE M
AWDEHARBEDOR, Schub HaMBZ LIXTE R
%, 73 Bl Schub 4, INH 5 meg fiftLl A% 8.2%
PH 5 rkahE, INH Eiftts Wz ¥ 3 ROTE
e Bl b,

ERBOVICRE

1952 4¢ Patnode 5423 ABUEERLER & BRI Myco-
bacteria DEFicE HOEE LI BFBTRIGEYER L
TEEILLDI L, E oA AREEETL?

Table 5. Results of Sensitivity Test to Bacilli
Found at the Time of Radiographic Exacerbation
(In all National Sanatoria,
May~September 1966)

SM (73 cases)

res]i)srt:%ce <=5mcg i5 m‘fgﬁlcg 10 meg= 1 100 megs ‘Unkno;\
Cases 12 27 i 24 9 1
% 16.4 37.0 32.9 12.3 1.4
4 |
PAS (73 cases)
res]i)srtg%cel <lmcg l Imcg= \ 10mcg= | Unknown
Cases 30 40 2 1
% 41.1 54.8 2.7 1.4
INH (73 cases)
resli)srt:%xce <0.1 mcg‘&mgf} Imecg= ' 5meg= i 10 meg=<
Cases 1 39 27 5 1
% 1.4 53.4 37.0 6.8 1.4

Table 4. Relation between Oxydation-Reduction Dye Test and Degree of INH Resistance (51 cases)
~-—_Drug resistance Undetermined
\ <0.1mcg 0.1 mecg= 1mecg=< 5meg=< 10 meg= d“ena(;n%’:r SO’?:’"
Dye-test colony
+ ___—— 33L5) 1(9.1) 0 /’
+ ____— 3(115) 2(18.2) 0 -
- _— | 20(77.0) 8(72.7) 4(100) )
Total / 26( 100) 11( 100) \ 4(100) \/\ 10(24. 4)

+ : Reduced decolourized cases

— : No reduction cases ( ): %
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Table 6. Results of Oxidation-Reduction
Dye-Test By 327 Wild-Strains of
Mycobacteria (n/Patnode)

No. of

Dye-test | Colony characteristics | strains

No reduction | M. tuberculosis (hominis) 322

Reduction Acid-fast saprophyte 5
Eo(volt)

Phenol indophenol —0.227(pHT)

Sodium benzenone indophenol —0.228(pHT)

Sodium benzenone indo-3’-chlorophenol —0.225(pHT7)

Sodium 2,6-dibromobenzenone indophenol —0.221(pH 6. 39)

72322 Bl (B% DFRBEAM KD 58 TRUARICEME
T, FREEDDDILE FlL bFETH DD T, BE
DHHNTERLLE X, EbikELEY bR THEN
L BFETTUS & DHBER Y AT TORMBIIERT
DZEL T, ARICEED S DTichbbFmBREEL b & f
EINLIDD D, AL EY PREHNEIDCHD
WX, ®ZE 301 Bkep 18k, BCG 1 6, JEREH My-
cobacteria 3 FkDEF 5 BIDATH Dl * R KIGHKE
TlhbhbbBE N LEHELLLDT, TLey FEN
Ol b DAIEFRIEMKE Mycob. 128 #hedh 8 Rz & b
nico Tieb b S523FE M Lic £l 757 b A RGO #
FERIL 97.7% Thoki\v i, CORIEEXERT B
Btc2T, B ik 4> D $5 7~ 3, phenol indophenol,
sodium benzenone indophenol, sodium benzenone
indo-3’-chlorophenol, sodium 2, 6-dibromobenzenone
indophenol @ 4 #x A T\ %, LA LA FRHER
v~ 7c M. phlei, Smegma, HgRv iz%} L, phenol
indophenol-Na LI #H3 2 D% a2 R B3 7 7 9, AE
% Schub BOHBECIEATA Kb w2 T,
phenol indophenol-Na D Z % L7z, 7c¥s Patnode
LOERBRIEXE L IFREERMEOH X BRI L LT
WBDERK L, B0 EER Tk, INH BRHEwEomEs:
REBLTWBETHE ARKETHZViXBEE s
DHh BN Lhicwe B Table 7.
Dfeh b'C’}J 5o

K B £45

ERD7=

LA EDR#EIZ, BifRD DERAERBICI VTR~
X 3w, AMEsids Schub 7oLk BALAS, (&M
THLEMETIAC L SBSTWT, MELENE
BROMED X S Bhbhicz L L BERARDLD LI
Bbhsd,

Wiz Catalase-. Peroxydase-[ZIGiz -2\~ TikiBED
ﬁ%7)18)20)21)45)~54)@l 5?1’ *L@%&'C"i) INH Emﬁ
wic e o T 8 im L, INH itk & ofic—g
DEERLH B X S IBbhis,

LU INH fittEe: P-KIG, C-RIGE X OB 0B
i s LEBIEMET, BEFTTOL ZAPHWERT
Z % L, Coulding®, Karlson®, Barnett 553 R&iE
b INH B CTAZIRRWEBE LA, T OB T
56 Middlebrook”, Steenken®, JtA& HXFHOE
Tb &L, F7: Cohn® 3 Cat-KiGKaM Dtk
ZELEY PRIVCFRBCENINFHIBL TS LW,
Middlebrook & :fif#EE <% Catalase-FEMAVETL
T BN e bR, DX INH R REH
5352 C-RICHBEOTERHEBREXEC LW 5, ¥
Wolinsky'® 4, INH EitttTro C-RICEHED S DIt
BEHENEL LTS,

FofieErty VERLBIETHY L HER D D
DOV~ )Ly MTETHEALNRTH VAR
BINREINRTWB LT5H0%09, HERCENN
FWHELTWAHLEZDLDIMWIMN - Fi <y 2THL
—EDHEANAR SN THENIERDOETHAI L THD
DWEEO fe 0 %> T, INHfitth & BHOBIRITILIg BT
BHOEXE WL Bbhb,

—75 ¥ 7= Heilmeyer'» 3 £ L & v M LENIET
LTWTh, ¥V A, ~AAZX—RZIEFEECHHRL,
O AEIZR L TE—EDBFRA LW & Wy, KEE S
DOHETH, INH fipteEo Catalase {54 > 3 H L1351

Results of Guinea Pig Inoculation and of Tests for Decolorization
of Dyes by Wild Strains of Mycobacteria (n/Patnode)

&z bﬁgﬁiﬁﬁfﬁ%ﬁ@ﬁ‘z Dye-reaction ' Virulence for guinea pigs 1 Colony characteristics Number
rmne, #iH (R4) Progressive tuberculosis M. tuberculosis (hominis) | 299
DX5, EHETHLDT ‘ Regional lymph nodes only " 1
LR 540055 No redtlctlon | Negative " 1
I b3, EttETIX | " " (BCG) 1
T LARET S DH7eh ; " Acid-fast saprophyte 3
/_)tf R Slight reduction " " 1
E¥3EThE (ABHEE (£) Progressive tuberculosis " 1
BOMMEEIERREERE | J "”"’;‘ - - *T~
Ec‘:ﬁ?)ﬁi%{f T3 fib Reduczi_c})_r; Regional lymph nodes only ] 7
ﬂ\) INH (‘_E:Em‘”g ['— t; Negative /] 120
BZONTENNETTS —_——

Total ‘ 435

EFBT LHBVARBRVER
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