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STUDIES ON ATYPICAL MYCOBACTERIA*

X. Experimental approach to the etiology of atyvpical mycobacteriosis
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Although it has been proposed that atypical mycobacteriosis developed after a prolonged
chemotherapy for pulmonary tuberculosis may due to the microbial alternation, convincing
proof for this is not yet obtained.

The present study was designed to clarify whether an appropriate combination of anti-
tuberculosis drugs, when administered to the mice infected both with tubercle bacilli and
atypical mycobacteria, enables the latter to survive solely in vivo.

Experiment I. Mice of dd-N strain were injected intravenously with a mixture of each
0.1 mg of strain HuRv and strain Mori, non-photochromogen?®. They were divided into two
groups; one served as’a control without chemotherapy and the other received two successive
combined regimens of chemotherapy with the following daily doses : INH 0.1 mg + SM 0.4 mg
+ CS 0.15 mg for the first one and half months and KM 0.8 mg + EB 0.5 mg + PAS 4 mg for
the next five and half months. These combinations were devised on the basis of a previous
experiment®, which showed the therapeutic effect of seven months’ single administration of
drugs on mice infected with strain Mori as follows : INH, slight or no; SM, marked; CS,
KM, EB, and PAS, adverse (i.e. worse). Animals were sacrificed three, five, and seven
months after injection and viable bacterial units contained in each 1 mg tissue of lungs and spleen
were calculated by Ogawa’s method for quantitative cultivation®. The nonphotochromogens were
differentiated from tubercle bacilli by growth on media containing 1 mcg/ml PAS. The results
were summerized in Table 1. The ratio of nonphotochromogens to tubercle bacilli in the
spleen of the control mice tended to decrease gradually whereas the ratio in the treated animals
maintained a very high level throughout the whole period of chemotherapy. On the other
hand, all the bacilli obtained from the lungs of the control mice at three and five months were
tubercle bacilli, but the ratio of nonphotochromogens to tubercle bacilli in the lungs of the treated
animals increased gradually and reached to the high level after seven months of chemotherapy.

Experiment II. Male mice, dd-N strain, were injected intravenously with a mixture of
each 0.1 mg of nonphotochromogens strain Morita* and strainHg;Rv. They were divided into two
groups one week later ; one without treatment and the other treated with two successive
regimens of chemotherapy consisting of INH 0.1 mg + SM 0.4 mg + EB 0.5 mg for two months
and then INH 0.1 mg + PAS 4mg + CS 0.15 mg + sulfamethoxypyrazine (SF) 0.4 mg for two

* From the Kitasato Institute, 5-9-1, Shirogane, Minato-ku, Tokyo 108 Japan.



366

# B

In the previous experiment” therapeutic effects of the single use of drugs
INH, adverse;

and half months.
for four and half months on mice infected with strain Morita were as follows :
SM, marked; EB, slight; PAS, adverse; CS, slight; and SF, adverse.
two, three and half, and four and half months later. Differential viable counts were made on
As shown in Table 2, almost all the bacilli
recovered from the lungs and spleen of the control mice especially from the latter were tubercle
bacilli. On the contrary, the tissues of the treated mice were or became almost occupied by
the nonphotochromogens at the later stage.
isolated from the treated and non-treated animals after four and half months’

Animals were sacrificed

the lungs and spleen as described in Exp. I.

Drug sensitivity tests were carried out on colonies
observation.
Colonies grown on PAS medium were regarded as nonphotochromogens and those of R-form on
drug-free medium as tubercle bacilli. Table 3 shows that all the tested colonies, ecept one,
were very similar in their drug-susceptibility to their original strains, i.e. strain Morita and
Hg;Rv.  One colony, c 2, was found to be a mixture of tubercle bacilli and nonphotochromogens.

The results of these experiments seem to support the assumption that development of

atypical mycobacteriosis after a prolonged combined chemotherapy for tuberculosis is a phe-
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nomenon of the microbial alternation.
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Table 1.
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Viable Mycobacterial Counts of the Lungs and Spleen of Mice Infected with Mixture

of Two Cultures of Nonphotochromogen Mori and M. tuberculosis HyRv and Treated
with Combined Regimen of Antituberculous Drugs for Seven Months

Months after Spleen _| Lungs
initiation of s:::'.:zle: - Treated group Non-t(x(':e:;f:lo]group Treated group Non—t(aa;‘efolgroup
i hoto- - - i h
chemotherapy cironogen T-B- |oomPRole  T.B. NoRPROl. T.B. |Nenbmesen T-B-
1 92 12 ne* ne | 1 229 | ne ne
2 410 0 7 27 | 13 596 | 0 705
3 3 855 16 12 48 | 11 489 0 485
4 5, 400 250 120 228 | 3 122 0 195
Av 1,639 70 46 101 5 359 0 462
) (96.0) (4.0) | (31.3) (68.7) | (1.4) (98.6) (=) (100)
1 71 2 25 113 5 20 0 4,300
2 10 3 ne* ne 0 100 ne ne
3 100 5 50 22 75 37 0 3,600
5 4 42 6 3 375 30 40 0 7,500
Av 56 4 26 170 28 49 0 5150
(93.3) (6.6) | (13.3) (86.7) | (36.4) (63.6) (= (100
1 350 50 — — 30 210 — —
2 60 1 — — 60 28 — —
3 6 3 — — 1 0 — —
7 4 11 2 — — 22 5 - -
5 260 36 - — 225 0 | - -
Av. 137 18 70 51 |
(88.4) (11.6) (57.9)  (42.1)

Note : 1) Number indicates viable units of either acid-fast bacilli in 1 mg of the tissue.

2) Number in parenthesis shows per cent.

3) ne*=Not examined because of death at an earlier time.
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EHICIHMBERDLDTH AICHDZ & & 1 mg/ml
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12| A | ©@ | O] © O O
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Table 2.
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1% NaOH ¥ T, 10'~10* ¥ TCHRLT, £ D 0.1
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% 2#H, 3.5 28, 4.5 HAK, {LEMEHL AR
Bk, thth 2~3 E¥oEAHKL, BEMHLYERD
HL, 2HATi2 10~10° 15, 3 ALIV4.5 HA
T, BT 10°~10° &, Bhiz 10°~10% fE ¥ oI FRL
T AFREWDO 0.1 ml FOrmEmicEEL, $1
KRyAEk 102 (SKR 0.1 ml M, THLRB 1mg
HOHEKE HyRv BkOBEYHL, SHREEKD
HHLEYHA LI,

2. WHERE: BEOHK Tihbb4.5 2 A0
BHERORBOTERERT, PAS 1mcg BAD 1% /)
B RE LB v HEKLHEELT, £0ohTH
VU8 %Y, {CHERMEBID 445 NBFHLID 34&KY%
SRELTe F701% NS L TRE LI-£ED
$FC RELXTZTLO% HyRv BREHEL T, L¥®
BRI 46k WEBHEIDIKIMLI, cnODHE
LBz Z B 1% /DIEsic et L, +1 7o vF A

Viable Mycobacterial Counts of the Lungs and Spleen of Mice Infected with Mixture

of Two Cultures of Nonphotochromogen Morita and M. tuberculosis HyRv and Treated
with Combined Regimen of Anti-tuberculous Drugs for Four and Half Months

Months after

_Spleen

| Lungs

initiation of Ani:md  Treated group No;t&:ﬁe&%ﬁ; Treated group | m‘?&%‘éfﬁlﬁ““"
chemotherapy e bt T.B. Nomphoto- 1 g chromogen T-B. Nompboio "1 g
1 — — 490 165 — — 2 35
2 - — |1,005 0 — — 11 13
0 3 — — 500 70 - — 5 41
(Before) 4 — — 705 25 — - 11 24
Av 675 65 7 28
: (91.2) (8.8 (20.0)  (80.0)
1 63 3 185 435 1 93 0 7,650
2 170 7 85 170 0 100 0 8,600
2 3 93 5 0 600 4 ISUN 0 5,500
Av 109 5 90 402 2 68 | 0 7,250
: (95.6) (4.4) | (183 (81.7) | (2.9) (97.1) | (=) (100
! 1 315 0 0 170 1 1 | 0 6400
3y ‘ 2 _ 144 5 0 23 275 1 0 23,000
? Av. 230 3 0 97 138 1 0 14,700
(98.7) (1.3 —) (1000 [(99.3) (0.7) | (=) (100
1 145 0 4 354 13 0 0 66,500
2 16 3 0 33 0 0 0 8950
4, 3 15 1 1 71 715 0 0 55,500
Av. 59 1 2 153 243 0 0 43,650
98.3) (17 |(1.3) (8.7 |(1000 ( —) (=) (100)

Note : 1) Number indicates viable units of either acid-fast bacilli in 1 mg of the tissue.

2) Number in parenthesis shows per cent.
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»5o

¥FHRMEkY 25 &, PAS, EB iR X b 5 M
L7-WiFEA, BEOME F TRty R LTVWBDT, b
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bl FOMo INH, SM, CS, SF ic® LT,
Tl BB Lz oh T cL s RIT Hy
Rv #Cit c-2 #kpt INH, SM, PAS, EB & LCii
HER LI LA LohbOHEBEDREREDEH
WCHEH LcElKY 1% Mlsgsicg L, r1 7>V
FAMRITEDTARBE, WTFhBEEYRLI, TR
T c-2 #kiz, HgRv BRich BROZREBERNBALTWT,
MR AR L O THAKLET VBRI TRE L
LNORFS oF (1

L Eokh b, HyRv kb bhibhoER Tzttt

Table 3. Drug Sensitivity of Colonies Isolated from Mice Which Had Been Infected with Mixture
of Two Cultures of Nonphotochromogen Morita and M. tuberculosis Hg;Rv and Treated
or Non-treated with Anti-tuberculous Drugs for Four and Half Months

Conc. in| Isolates as nonphotochromogen _ Tsolates as tubercle bacilli

Drug |medium From treated mice | F rggtna%t;-:iecaeted From treated mice F oty ;i"::‘ed

(meg/mb| a-1 a2 a3 a4 | bl b2 b3 | el cz c3 c-4| a1 42 d-3

5 - 42 - - = +1 — - - - - _ — —

INH| 1 | +2 # +15 # +155 +25 # - ~— — — | — — —

0.1 # # # # | 1 - # - = = — —

sM | 100 - H 44 # o H - - = = = = - —

10 # 0 # # | H# - # - -] - - -

pas| 10 # W H # | H + # |- # - = | = - -

1 # M M| H W - # - =] - — —

40 — — — - — — — - — — _ _ _ _

CS 20 '4+12.5 +10 +1.5 +1 | — +1  +1 |+7.5 — — - — - -
10 | # H 46 H# |+50.5 +28.5 # 422.5+2.6+16.5 +33.5 +49 +52.5 +30.5

10 #+ M H H | #H + #| - H - -] - - —

EB 5 +  # H W H # - H = = = - —

25 # W H # @ # oW - H - - - - =

1 # o # A W 1 #o| o# O H# ] + +

0 |- - - -/ - - +1|- - - =|- = =

SF 25 — +5.5 +2 — - — +4.5| — - +1 — |+1.5 - -
j 125 # +31 +6.5 +10| +50 +2.5 +21.5 +1 +2.5+10.5 — +2 — +0.5

Control| O | H M H # | # o  # | # # # # | # #

Note : The signs and figures indicate the number of colonies according to the following scale :

uncountable colonies
countable colonies with actual number
no growth

I+ + %3

innumerable and completely confluent colonies over the surface of medium
innumerable but separated colonies over the surface
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