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A STUDY ON EXPERIMENTAL MYCOBACTERIOSES PROVOKED
BY ATYPICAL MYCOBACTERIA

4. Single Antituberculous Drug Chemotherapy against Conventional

Mice Infected Intravenously with Mycobacterium kansasii
Youngchol LEE*, Fumiyuki KUZE, Nobuo MAEKAWA and Yasuhiro SUZUKI

(Received for publication December 12, 1981)

The therapeutic effects of antituberculous drugs were evaluated in vivo using conventional mice
(dd white strain) infected intravenously with Mpycobacterium kansasii (KMC 1113 strain, isolated from
sputum of a patient). The drugs evaluated were RFP, INH, EB, SM and TH, which were all admin-
istered to the animals in dosages roughly comparable with clinical use except INH. Successive viable
units of bacilli in the lungs as well as in the spleens of mice were counted on 1% Ogawa media using
10-fold dilution technique of the homogenized organs at one, three, six, nine and fifteen weeks after
challenge of the bacilli, while the administration of the drugs was continued for eight weeks, in six days
a week, starting one week after challenge.  The histopathological findings were observed in gross pa-
thology and in histologic sections of lung, liver, spleen and kidney as well.

The control untreated mice, at 6 weeks after infection, showed about 100-fold increased viable
units of bacilli in 10 mg of lungs, as well as about 10-fold increased viable units of bacilli in 10 mg of
spleeno, which regressed gradually to the same level of initial viable units at the end of the experiment.
During early phase of the treatment, SM, RFP, TH and EB treated mice showed decrease of viable
units of bacilli both in lungs and spleens. However, at the end of the experiment, there was no signif-
icant difference in viable units of lungs between untreated and treated mice.

The main histopathological findings of the organs of infected mice were diffuse proliferative
and granulomatous changes in lungs, and granuloma formation in the liver. Among the treated
mice, the mice treated with SM or RFP revealed less significant histopathological changes in lungs

compared with control untreated and the mice treated with the drugs other than SM and RFP.

* From the First Department of Internal Medicine, Chest Disease Research Institute, Kyoto University, Sakyo-ku,
Kyoto 606 Japan.
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(1) FEBREMW

#—3% dd ff white conventional mouse “CT4:7% 6 1,
i 30g BIEO bRV, SN HROER
AV,

W OE5T% H6T

Table 1. Material and Method

(1] Animal: dd white strain male mice, 6 weeks old,
mean B.W. 30 g.

[2) Mycobacteria: M. kansasii, KMC 1113 (disease-
associated strain, isolated at Chest Disease Research
Institute, Kyoto University),

[3] Characteristics of strain KMC 1113

1) Species: M. kansasii

2) History of isolation: Human sputum, disease-
associated, isolated at Chest Disease Research
Institute, Kyoto University in 1979.

3) In vitro observations

. Speed of growth: Slow

. Colony characteristic: SR

. Pigment production: no pigment in darkness,

photoreactivity positive

. Niacin: Negative

. Tween 80 hydrolysis: Positive

. Nitrate reduction: Positive

. Semiquantitative catalase: >45 mm

(4] Inoculation: intravenous, tail vein

0.2 m! of bacillary solution (ca. 1.3 x 106 v.u.)

[5] Treatment

1) Control (no treatment)
2) RFP 250 pg/mouse
3) INH 30 pg/mouse
4) EB 400 pg/mouse
5) SM 400 pg/mouse
6) TH 200 pg/mouse

OO N =

N OO

Table 2. In Vitro Sensitivities of M. kansasii Strains against Antituberculous Drugs (MIC, pg/ml)

Inoculum : 0.01 mg

Drug | Medium | KMC 1114 | KMC 1113 | KMC 1104 KMC 1103 | KMC 1102 | KMC 1106 | KMC 1108
oM D+ 0.78 0.10 >100 <0.1 <0.1 <0.1 <0.1
1204+ 50 25 >100 25 25 25 12.5
PAS D >100 >100 >100 >100 >100 >100 100
190 7.8 15.6 1.9 7.8 <1.9 <1.9 <1.9
INEE D 6.25 100 50 6.25 50 100 25
1%0 1.56 0.78 1.56 0.78 0.78 3.13 3.13
KM D 3.13 0.78 <0.1 <0.1 <0.1 <0.1 <0.1
1%0 200 200 50 200 200 50 50
D
EVM 0.78 0.78 0.78 0.2 0.1 0.1 <0.1
1%0 25 25 25 25 50 25 50
EB D 1. 56 0.78 0.39 0.39 1.56 1.56 0.2
1%0 3.13 1.56 3.13 3.13 6.25 3.13 3.13
VM D 1.56 0.78 0.39 <0.1 0.39 0.2 <0.1
12,0 50 50 50 50 100 50 50
RFP D <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
1%0 25 12.5 25 12.5 25 25 50
TH D 6.25 12.5 25 25 12.5 25 50
1%0 3.13 3.13 3.13 3.13 6.25 3.13 6.25
s D 25 25 25 50 12.5 25 12.5
1%0 12.5 12.5 12.5 12.5 6.25 6.25 6.25

+ : D=Dubos Tween albumin liquid medium
H:1%0=1% Ogawa medium
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(2) fEAEH

SEEA Lic KMC 3R 1979481 ABFZERTHTE
FREEABREEL VFEELIb D TH S, 7147 v VRE
BMETRFE AN, Tween 80 JRAFFABRGE, MHEAER
TR, EEEH £ 5 — il 45 mm [ L5
MWRAERL M. kansasii & [FEINCHEETH B, HHE
B 1% NI Tik S —20C CTRESh LD
Thb, R2AFAELTH % KMC 1118 &0
SRR D M. kansasii 7 ¥ O PRI T 54 5 R
ENEZM%A/R LTz, Dubos Tween-albumin ¥ {kEzih
BLON Z MO L ZER L 7 & ©, KMC
1113 #% RFP.-TH.SM-EB o &35H0Ic Foigi BT 7c
BEENZ BRI,

(3) EBAHE

1% /NI T 3 BRI RE Y A, 5 A
Ezr~vT ERL BEAEKRE BNl CH%s BK
(#9 1.0mg/ml) %{ERL%D 0.2 ml (ABHAE ca.
L3x10%) %~ v ADRMHIREL » B LA, WM 1
BE~ v ABREINE THRIE L7, 8 BEAEF AL
oo WAL TROBY TH 5,

1) XRE EENAEKEES)

2) RFP 250 pg/mouse

3) INH 30 pg/mouse

4) EB 400 pg/mouse

5) SM 400 p#g/mouse

6) TH 200 pg/mouse
BEHHRZCTRLEG6 B, 1B 1 AT, 4T
H5H SM L 1EES 0.2ml 2 iR L Tk Ty
L, fiooZEfix 1 BEGE Thd 0.2ml o/t 3 X
STHKEFRLED v v FTHRCERE L, £hiE
T25~301L D = v A% FACIEIRBALAIERT, BMAE 28 -
5 - SHBIOHEKTH6E (—HTIXILEET)
ERERFINC R EOHB 2 HIZT 5 & L bic, £
D SETORBEML, WIRMBEYRE, MiaEEai
BLS 2T, 5b ST L OB oERE%
FEBELIC, EREBCOIARER=- = -1« Kz
FrAF—REAL, 2% NaOH ClEkt% 10 fHICERE
L, T 2% NaOH % f\ THERER O 10575
FORFVEER, 1% /NIEEH TR UG R P2 BRI
HHEELIC, 7R 2TE - B AF - Bl rr<y v
[E%E #, Hematoxylin-Eosin 3812 CYGABEMEB T O
AR AT L,

II. EBRRE&E

(1) #hELHZE

K1 GEORBER L, &F8%E UBEE X
O SM B ERELMM 0 R & b e RER NS
HII T, ok, EREBBICETC LY A
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(Befere treatment)

Culture
® ~ Culture

Weight

Discont. of treatment

35k
e————= 1.Control

. L
9 15 Weeks

Body weight.

Fig. 1.
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(2) IR0 AIRAYEZE

FEICHRIEL TR LI, HWEDEEIXAIKBEOERI
ZONDEFEHR (F L U THEERE) ofRECh T
T+ b W OB T TR L, FEERIZIEEA
EB L, BTRRBRENSPEEOBANEATEE LiIT
TR LI IIAFE TR E T R B R asDt, il
DOPIRATAT RIx SM 5 38ClR b EMTH D, RFP
SRR RIZ R THEMBOREZR L T, B0
EALIIEIRE 3 X O RARE L LTBETH D &
FEDNC I B 2213 % i otz

(3) BIIREREEA — FMLIHER IO — S
R 4 CHRIARE S X OKRBRECOM - i - BoVLE
e, V- MEEEB IO~ M ES TR RS
fExR LIz, BAP ICX B E

ne— g/ BEECE Y x 100 13202 o e e

&ﬁﬁnwbkﬁﬁ/gg%%xwm7?Z©%%%
BET, ThZBEE OB AR & D2 &THh
%, RFP #5885 X 0 SM B GBI 20582 B UL —
FEFEE23 0. 8 IR T, Ao — b HIHES IO T CH
D, fROWEFREEE EANEELZRL Coie, #7 SM #
SRETOPIL ~ b LIEIZARC T4 6 3812 8.390 &
70N EDER R U AL £F88 %L 7.0~8.0D
Micdhotc, ZhXFA—FETTHET LRLEDIE
WU ASTEDFL — + HIE L IEERBEOETHD
7Co

@) BBEBRTEEROHEY
K5 ICEATET O % L O 10mg th DB TTA: R D%
FERLERL, N2, 3 Ehba R, XR
FECILIBEEIAE 5 BITHE TR 102 %, MCRl0fE D4
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Table 4. Mean Weights and Indices of Organs

—Single drug regimens—

Regimens Parameters g‘zf;tient 2 weeks 5 weeks 3 weeks gfgiecli{;cont ;fl‘t CV:egil;iont
S* 0. 20 0.31 0. 28 0.21 0.33 0. 26
/5% 0.773 0. 906 0.893 0. 736 0.879 0. 757
1. Control Lu* 0.23 0.31 0. 40 0.36 0.51 0. 44
+/Lu* 8.493 9.117 10. 576 9, 632 11.020 9.920
K* 0. 58 0.67 0.58 0.61 0. 69 0.67
S 0.19 0.22 0.19 0.16 0.16
VS 0.713 0.773 0. 670 0. 561 0. 347
2. RFP Lu 0.23 0. 26 0. 34 0.35 0. 30
v/Lu 7.806 8.367 9.115 8.320 7.965
K . 0. 68 0. 64 0.70 0.74 0. 69
S 0.25 0. 24 0. 20 0. 29 0.18
Vs 0. 849 0. 806 0.713 0.811 0.618
3. INH Lu 0.27 0.45 0. 40 0. 46 0.38
v Lu 8.89 11.020 10. 06 10. 31 9.043
K 0.62 0. 64 0. 62 0.67 0.75
S 0. 29 0. 26 0.33 | 0.32 0. 24
VS 0.897 0. 822 0.879 0. 822 0. 732
4. EB Lu 0.25 0.35 0. 43 0.51 0. 41
vLu 8. 267 9. 569 10. 050 10. 35 10. 05
K 0.67 0.57 0.70 0.79 0. 76
S 0.20 0.18 0.17 0. 26 0.17
el 0.735 0. 664 0. 654 0. 794 0. 621
5.SM Lu 0.23 0.23 0. 24 0.29 0.26
vIu 7.927 7.516 7.799 8. 390 7.742
K 0. 58 0.67 0. 59 0. 69 0. 76
j S 0.31 0.32 0.27 0.25 0. 26
VA 0. 930 0. 884 0. 801 0. 750 0.719
6. TH Lu 0. 24 0.34 0.43 0.35 0.48
v/Lu 8. 221 9. 060 10. 180 8.910 9.769
K 0. 66 0.70 0. 69 0.76 0.72
S 0.13 0.12 0.13 0.11 0.09
NE 0. 585 0. 558 0. 550 0.512 0. 469
Normal mice Lu 0.22 0.24 0.23 0.24 0.25
v/Lu 7.675 7.813 7.385 7. 560 7.809
K 0. 58 0.71 0. 66 0.73 0.74
* Abbreviations, S : Mean weights of spleens,
VS : Root spleen index = Eoif?l%eéri!éﬁ%@)' %100
Lu: Mean weights of lungs
vLu: Root index of lung = B-(T{-i‘;}%férggt)_(g‘)‘ x10

K : Mean weights of both kidneys

R OMmMARD bR 52, RFP,SM, TH 55 B CBETAEREZRL Thi,
T - & DRI 01/10% L <X Eh LT O (5) Mk DR B AR EIAT R
Bramlic, WERTHTIE SM 5NN FEd F 6 1L EBREIN ~ v A DR BT R A e
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Table 5. Average Viable Counts of Mycobacteria from 10 mg of Organs of
Mice Infected with M. kansasii (KMGC 1113) —Single drug regimens—
1. Control 2. RFP 3. INH
Regimens
Lung } Spleen Lung Spleen Lung Spieen
Before treatment 6.5 % 10%* 1.9%x10?
2 weeks 8.2x10° 1.4x10° 4.1x10? 2.6x10? 2.9x 10 2.1x10°
5 weeks 1.5x 105 2.9%10° 2.1x10* 3.4x10? 1.4x10° 1.7x10*
8 weeks 2.9%x10% 7.1x10% 3.7%x10% 1.1x10° 1.7x10* 1.5x 10
6 weeks after 2.9%x10° 4.5% 107 3.7%10* 1.7x10° 3.2x10° 1.5%10°
discont.
4. EB 5. SM 6. TH
Regimens w
Lung ‘ Spleen Lung ‘ Spleen Lung [ Spleen
I
Before treatment l ‘ ‘
2 weeks 5.0x10° | 3.0x10? 1.6x10° | 2.5x10? 2.8x10° 2.1%10°
5 weeks 2.0x10* | 1.5%10° 9.0x 103 5.2 X 10? 1.0x10* 2.9x10?
8 weeks 1.0x10* } 1.1x10° 1.4x108 2.7x10? 1.4%x10* 1.6x10°
6 weeks after 3.9%x10° | 4.0x10? 3.7%x10° 3.5%10 1.6x10°% 1.2x10?
discont, ‘
* Each number represents the average value for 3 mice.
= o
= 5 1.Contr<ﬂ - s}
S ar et
E 2
: :
=4 w
PRy s 3f
Sy g A
° A1 2.RFP I S . N
E =8 2 5 .
EREES AR +
3| 2% : 2| 2§ 3
Y 2 : g2 22
5 X 5 2 2 8 g3
1+ —3: ‘5 2 -g 1r =§ g g g
ESe % ;E TE:% ] 5‘5
ol—t 1 1 ] £ ) 0 A3 L " L ;
01 3 6 9 15 Weeks 01 3 6 15 Weeks
Fig. 2. Average viable counts of Mycobacteria from Fig. 3. Average viable counts of mycobacteria from

lungs of mice infected with M. kansasii (KMGC 1113).
Each point represents the average value for 3 mice.

B Lo b O TH B, SIBREONETIE, HERBAE 5
IO R LI DI B ER 0 B (mononuclear
cell infiltration) < 7 r 7 » — P DR{H (macrophage
infiltration), T2 JE | B2 il o (epithelioid cell) D
FiLzbh, UEAEEEREY ORELRL T %, IF
e B 5 R Lic X 5 e/ & 7 B R B Rtk 2RI
(epithelioid granuloma) #3¥& BB B2BLI Y ALR
fo, Fo M T ReRL 2 B filao f 4

spleens of mice infected with M. kansasii (KMGC 1113),
Each point represents the average value for 3 mice.

" (epithelioid cell aggregate) %A b L7z, SM B X
RFP #5360l R o MR 2L ALRE & Fe~TE
BEIREE CH DT, INH 35 L 00 EB #5.5E T DIIRZ
VR & AR WA R L TR Y, AFEEDOHE
rhabhic, BTk RFP 50O~ T A
wE L LTEBEROBEN R bR Th L BEOZLE
bThHorz,
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Fig. 4. Lung of untreated mouse, 6 weeks after in-

oculation with M, kansasii (KMC 1113), showing pro-
liferation of alveolar macrophages and mononuclear
cells, as well as aggregation of epithelioid cells.

Diffuse proliferative pattern. (H.E. x 100)

Fig. 5. Liver of untreated mouse, 6 weeks after in-

oculation with M, kansasi; (KMC 1113), showing small
epithelioid granulomas. (H.E. x 100)

Fig. 6 Spleen of untreated mouse, 6 weeks after in-
oculation with M, kansasii (KMC: 1113), showing epi-

thelioid cell aggregates. (HL.E. x 100)
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EERAIEETI IR EIE D MERC B> TOMBER & L
“C Burjanovd 5% 13 FEMEIC &I FERE TV DIEEH
HiETH 5 ERIERHL, BEEND D & ShHEEC
FU T LIREDHETIIAEET, KL D BARME DEIAH
LZBNDHT ENB DB ERN T B, M. kansasii WL
TIL—z M. intracellulare ) ) L EREIC KT 58

I3 & XhCk h Wolinsky!® S Shronts 5% %
M. kansasii % ~ 7 AT BHIIRANC B ID ECX
DRt B - T OEEROMINERD, FiiiEK
B L ABESE L LA TH O EREL T D, &
[ OFLIE DR LIRS 5 BT, Tk 10% £, BT
ﬁwﬁ®iaﬁ®%Mﬁ&an°Lﬂb%@&mﬂm
LGOI EROWRER N A bR, BTERE
7= M. intracellulare JEGt—~< 7 A% 6h%§+2£®ﬁﬂifﬁ
BR DR T BT B & AT M. kansasii J&H e~ v A
B T B A B O BRI RD b,

SEOPRE T, RRER, I - BPRETEER O
BEORSY BET 5 & REKR TR T SM 51
B BIF WS RE A R LT, RFP 500
TR L 2 R0 REARSEAT Tk SM L FARRIC
BRI RS bhiess, it X OMPRITAE B
Bhab &, HEHRGEE2:E, 58 TSR &L AN
RO 253 S NI BT FOA B OIS Abh
foo INH 53T fifi « BPLRITTAEREE B X OJREHE
TR RAESHREE & FBH B 2 7e 2213 5 B T YAREAD
FIEFRD LDk, Shronts 5% 0 FEx T $ INH
B ERETI - BTOAERINRR L D LW EA2
B0 EESDEIIRD BT WL, L LD RRT
13 INH o 5ERNDI w0 LEECANRSNETHS
5, TBREEE T 6 BRIEHR O IS TTERE T SM,
TH, EB & ¥R & LT REE & I RO A WECE
RLTE D BFIROBALTREL T2,

A& ElD M. kansasii %R IRIEH T O FifEZE X A0EIHR
47 M. intracellulare T DRI ITHAB & X D i
D FAMELRRLTED, M. kansasii TixiERIEHIRER
Yuz X 0 M. intracellulare (2350 % X DIk & D BIFRRE
P FAIMEREND EEZBNB, Lol M. kansasii
T LR PRE T RR D Ol AN L2 B, Wi
L TERD M. tuberculosis YD AR & 13007
FEEEAFRD B BRI RO HEICE L QIS BT S8
THEMENRD D EEZ BRI,

Iv. # bl

M. kansasii (B4 HEk, KMC 1113) 2 Bk X &
X =T AT, £ &L TEBRRETERRD
BERERY T HERC 2 0 PUkE I o AR R R A T Lic,
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