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A STUDY ON EXPERIMENTAL MYCOBACTERIOSES PROVOKED
BY ATYPICAL MYCOBACTERIA

5. Combined Antituberculous 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 three combined antituberculous regimens were evaluated in vivo for
conventional mice (dd white strain) infected intravenously with 'Mycobacterium kansasii KMC 1113
strain, isolated from sputum of a patient. The strain was passed through a mouse before inoculation.
The evaluated regimens were RFP alone, INH.SM.RFP, EB.SM-RFP and TH-.SM-.RFP, which
were all administered to the animals in dosages roughly comparable with clinical use except INH.
Serial enumeration of viable units of bacilli in lungs and spleens of mice were performed on 1%, Ogawa
media using 10-fold dilution technique of the homogenized organs at one, three, six, nine and fifteen
weeks after infection. The therapy was started after a delay of one week and was continued for eight
weeks, six days a week. Evaluation of therapeutic results was based mainly on serial counts of viable
units in the organs, weights of organs, extent of gross lesion, and histopathological examination.

In the control untreated mice, the counts of viable units of bacilli remained almost constant for
the entire experimental period, at approximately 1.0 X 105 in 10 mg of lung, while the counts of viable
units of bacilli in spleen spontaneously regressed to 2.5x 108 at the end of the experiment, which was
5.3x 104 at the start of the treatment. In the groups treated with EB-SM.RFP and TH.SM.RFP,
the counts of viable units of bacilli both in lungs and spleens decreased considerably during the treat-
ment and remained virtually constant after the discontinuation of the treatment.

Gross kidney lesions were observed only in the control untreated and RIP-treated mice, which
suggested a superiority of therapeutic effects of combined regimens. The main histopathological
findings of the organs of mice infected with KMC 1113 were diffuse proliferative changes in lungs as

well as granulomatous changes in the liver, spleens and kidneys. The groups treated with EB.SM.

* From the First Department of Internal Medicine, Chest Disease Research Institute, Kyoto University, Sakyo-ku,
Kyoto 606 Japan.
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RFP and TH.SM-RFP showed less significant histopathological changes in lungs compared with -

other mice.

In the present experiments, the combined regimens of EB.SM.RFP and TH.SM.RFP were

more effective than RFP alone and INH-SM;RFP.
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SR FLI I AE BB ) b O R R v~ v AT
PRBIRER S %, PR BABEMR Y HE
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TE DR ERET D,

1. EBRMHELVCHEE
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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 (recently
passed through a mouse)
(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
1. Speed of growth: Slow
2. Colony characteristic: SR
3. Pigment production: no pigment in 'darkness,
photoreactivity positive
. Niacin: Negative
. Tween 80 hydrolysis: Positive
. Nitrate reduction: Positive
7. Semiquantitative catalase: >45_mm
[4] Inoculation: intravenous, tail vein
0.2 m! of bacillary solution (ca. 1.2 X 107v.u.)
(5] Treatment
1) Control (no treatment)
2) RFP 250 pg/mouse
3) INH 30 pg . SM 400 pg - RFP 250 pgg/mouse
4) EB 400 pg - SM 400 pg « RFP 250 pg/mouse
5) TH 200 pg - SM 400 pg - RFP 250 pg/mouse

D O

(1) EREY
#9—% dd ff white conventional mouse T4:%% 6 i,
PR30 g A D & D% Ao, SPRNEATIR o EILfTEH 2
Fuiz,
- (2) [EABEH

{#H Lic KMC 1113 B3 197951 AT IEi B ks
ABLBAEOWERE X 0 58 Lz b 0T, RIERE? LS
BCEHSNCEkRERA—DLDTH B, 717 VR
Balatt, SeSembatk, Tween 80 KIFAERFEME, TEAIE
BRI, HERE» 45— €A S mm P RED
R L M. kansasii L [FZE S hic, SBERIT 1%/01ES
HTHktah —20C TREShILDTH S, S4ED
FEERICEE L QR AERY < v A 1 REB SR Ichin b
DFEITCE 2 ER Lz,

(3) EBJ7ik

R D~ v AGPUEAR % 1% ANIEHC 3 SR
Liclssmia v, #9 AE A<y CER UREEE
B RHEK A RN L C %R EEK (W 1.0 mg/dl) % {EER
LFD 0.2ml (EEH$ca. 1.2%x107) =T ADER
PR & D08 Uic, BEEAEES 1B~ v AR AE T
BLCH, SHBENARETo ok, HENBILTLOM
DTHD,

1) SR EEAAERES)

2) RFP 250 pg/mouse

3) INH 30 pg-SM 400 pug-RFP 250 #g/mouse

4) EB 400 pg-SM 400 pg-RFP 250 #g/mouse

5) TH 200 pg-SM 400 p#g-RFP 250 pg/mouse

BREEGWTRLE6 1B 1ERET, BHETHD
SM i3 1 [EE% 0.2 ml W Filk LR T s L, il
OFEFN 1B G ENEAE LT 0.2ml Witk L5
BABERLZIERL, oYy vy FTERCRE L, &
TRIEERE25VL A AV, YRERBAATT, BRMAER 28 - 58 - 8
W Es X OVEIRIE T £ 6 8 LR PSR E DR 2 Bl
235 E L QIEREL D SIEP ORI L, AIRAIE
PHRAE, WEREELBIZL, 5 b 3L Tliik L O D
ERBERE T Lic, BRI EOERY LRKED
FETTR 2k, bbb AR H= =~y - ke
FFAF—%EMAL, 2% NaOH T4 10 ER:
FRL, T 2% NaOH % i\ CHIGLIEZR R D 10
EFRPCRTIETERR U 1% NI TR 2 UK RS AR B 3
IR EHE Lic, 2D 2USENE, I, B, BErr<y
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Fig. 1. Body weight

v [E%E#, Hematoxylin-Eosin L2 CYEEBEMEET ©
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fARe, RFP Bipf, INH-SM.RFP HE5RFCIZERK
THEAT HAEBEINIER TIX ol

A EBEBICIET Ui~ 7 A LT FRRE9VLH 2 TE,
RFP Biphffs1push 7 U, INH.SM-RFP F¥3170r6 L,
EB.SM.RFP 731G 26, TH.SM.RFP Ff3311C
1 L TH o7,

(2) Nz OHIRRIIHRE

% 21 B O A0 WIRMTRE —E L TRL
Fo, WMEIAHEERY LABCREOEESY = b #t D
BB ST CFR LT, R X OB ERISMCIL
KR L DITIRBER OB b BT A bILIL27C,
BRI R ORI 5 B RO &8 L RFP B
MR ERE D —IRz i b BERBE D 3 Ficiiabh
Tshsote, RZSEBHRERED 3 FHC S\ TR X
0" RFP B BRIt % & IR E CHh o7,
(8) #WHRER, 1~ FMHERS IO~ PHE
% 3 IR L ORRIEEETOME, Jifl, BOTHE
BE, v— MEEBKS IO — FIHHES OFFETD
SEfEAE R Lic, TH.SM-RFP #5801 — bR
VLR & N TNTEETH O, EPLELARD
Rigiote, A— b IIHE Tk HBRBAA T 8 8 LIk ©
EB.SM.RFP 3% }1° TH.SM.RFP #5315 HEIE

Table 2. - Macroscopic Findings at Autopsy

—Combined drug regimens—

Regimens 1. control 2. RFP 3. INH.SM-.RFP | 4. EB.-SM.RFP 5. TH.-SM.RFP
Organ Lu* Li* S* K¥| Lu Li S K Lu Li § KX Lu Li S K Lu Li S K
Before .
treatment | (5)f (5) (5) (5)
# - = = H+ - = = - = = H+ - - = + - = =
G (6 6 @ | @O 6 6 6 B G G | 6 6 6 6.5 @ 6 6 6
2 weeks + i +
® | @ @
H
(6]
# - - H - = = - - - + - = = + - - -
() G 6 @ | @ 6 6 @ G G 6| @O 6 6 6| @ 6 6 6
5 weeks Ht + N +
o | @ 1 1) @)
HH H
®3) 1)
#+ - = H H+ - = = - = = - == + - - -
8 weeks @ 6) 6 @B | @ 6 6 ©6 6 () 6B | B 6 6 G | © 6 6 6
H H H + H
(1) @ | @ @ )
H - = H + - - = + - = = +f - - = rt - - =
6 weeks W6 60|66 6 o 66|06 6 6| 066 6
after H Ht + + -+ +
discont. @ @) S}g Y ﬁ) @
1 1)

* :Lu=Lung, Li=Liver, S=Spleen, K=Kidney.

1 :The number of mice which showed the respective pathology.

-, *,+,4,# : Grades of macroscopic pathological findings.
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Table 3. Mean Weights and Indices of Organs
—Combined drug regimens—

Regimens Parameters ngaotl;flent 2 weeks 5 weeks 8 weeks 6 ‘é\’if;zl;;tﬂ:fter
S* 0.32 0.39 0.47 0. 56 0.53
V/S* 1.008 1.162 1.162 1.336 1.291 -
1. Control Lu* 0.25 0.46 0. 54 0. 54 0.67
+/Lu* 8.983 12. 797 12.679 13. 206 14. 569
K* 0.57 0.53 0. 66 0. 66 - 0.70
S 0.28 0.51 0.35 0.46
VS 0. 949 1.278 1.040 1.117
2. RFP Lu 0.37 0.48 0.44 - 0.54
v Iu 10. 986 12. 478 11. 701 12. 249
K 0. 64 0.56 0. 61 0.67
S 0.27 0. 41 0.25 0.29
Vel 0.956 1.217 1.018 0.936
3. INH.SM.RFP Lu 0.31 0.63 0.46 0.47
v Lu 10. 501 15. 163 13.931 12. 168
K 0.51 0.51 0. 39 0.52
S 0. 34 0.48 0.48 0.32
Vs 1.032 | 1.214 1.118 0.910
4. EB.SM.RFP Lu 0.32 0. 48 0.38 0.43
v Iu 10. 155 12.155 9,986 10. 936
K 0. 54 0.72 0.67 0. 60
S 0.25 0. 40 0.37 0. 30
VS 0.924 1.030 1.001 0.870
5. TH.SM.RFP Lu 0.27 0. 47 0.34 0.37
v Iu 10. 045 11. 294 9. 740 9.995
K 0.45 0.70 0.68 0.61
* Abbreviations. S:Mean Weights of Spleens.
v/S : Root Index of Spleen = Spleen (g) %100

Body weight (g)
Lu : Mean weights of Lungs.

Spleen (mg)
Body weight (g)
K : Mean Weights of both Kidneys

+Lu : Root Index of Lung = x 10

Table 4. Average Viable Counts of Mycobacteria from 10 mg of Organs of
Mice Infected with M. kansasii (KMC 1113)
—Combined drug regimens—

1. control 2. RFP 3. INH.SM.RFP| 4. EB.SM.RFP | 5. TH.SM.RFP
Regimens
Lung | Spleen | Lung | Spleen | Lung | Spleen | Lung | Spleen | Lung | Spleen

Before treatment 7.1x% 184 5.3 %104
2 weeks 1.7X1051. 5% 10%1. 7 x 1042, 6 X 10%|1. 9 X 1042, 5 X 10%|7. 9 X 10% 6. 2_><103 3.9X10%2.2x10*
5 weeks 6.8x10%5.7 % 103‘9.0>< 1031.4X10%6.5x 1031, 0 X 104|1. 6 X 10%/1. 3x 10%3. 9 X 10% 2, 7 X 103
8 weeks 1.2X10518.5x10%6. 2x 103/7. 5x10%3. 2% 10%2. 4%x1033. 4% 103 3. 7 X 102]1. 3 X 103 8. 0 X 10?
6 weeks after discont. |2, 3x10%2.5%10%1. 7X10*2.2X10%]1. 5% 10418. 3x10% 1. 5x10%4. 8 x10%3.8x10% 9, 3x 102

~* Each number represents the average value for 3 mice.
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EZR LT\, TIX LR 2 B L ERBOBERBS AR L, REK
4) NEZRPETCAE DR T 6 B TIZFOHINER 2 A DIKHIREE & ZIZ RO

F 4 Z A FETOM % X O 10mg h DIRITTA WE ORE %R LT,

HrHEBE—E L CERL, K2, 3thZThoii® (5) l#s DR EABENT R

R L7, FEBBERIBEE O i cii BEEfER ol E T 25 13~ v A DOREMMFIT RABIE L LD

6.8x104~1.7x 105 V.U. X 2T REEDAREEIETL S THDH, RFP BUMBED BHEHAAER 5 HE7s 50N 838,

Ni-, BT 3Ee L5x108 V.U, iiinlic Fyz INH-SM-RFP # 5PEcoibiEiinath 8 Ik b

BT EIRE %R Lz, EB.SM.RFP % Lt TH-SM. FHIE L TEDZERE L T\ 5, SHBRFE O ClLinEEA

RFP 58 CIa /IR AN 2082 8 U - o # 238 X » BEERDEH (mononuclear cell infiltration)

TABEE D B oo lcllid s B bhic, RFP Btk X </ r 77— DR (macrophage infiltration), s

0" INH.SM.RFP $rEZETIIIRC B\ CHRIER T % L OB AR D LA mmERD 2] (polymorphonuclear
cell infiltration) MZSi, % VLN E A MEEGETD ©

6 . . . . .z
I REZRL TR, H EEMIE o %4 (epithelioid
;g 1.Control cell aggregate) %&6&@%@1@%%%%%3%?’:0 H:F,
:':Z: 5F B, ECiE A A A EENE (epithelioid granuloma)
S NEBR TS, M4, 5,6, 7 BREZLLRIE
B 4k SOIA T 8 EDN, BT, M, BOREEThERRLL,
L BT b NIRBEE D AT 2% bhent, T
=
§ 3k 4.EB SM RFP
2 || ] T
i I 2
E R
RN g
= g8 5
2 1fse 2 =
0 J . | 1 1 L ]
01 3 6 9 Weeks 15

Fig. 2. Average viable counts of mycobacteria from
lungs of mice infected with M. kansasii (KMGC 1113).
Each point represents the average value for 3 mice.

Fig. 4. Lung of untreated mouse, 9 weeks after inocu-
By lation withJM. kansasii (KMC 1113), showing diffuse
infiltration of mononuclear cells, alveolar macrophages

1. Control and epithelioid cell.
Diffuse proliferative pattern. (H.E. x100)

2
T

LI

5.TH-SM-RFP i

Culturable units per 10mg of spleens (logio scale)

: 3
£ 2
;'ﬁ
T3 6 g 15 Weeks
Fig. 3. Average viable counts of mycobacteria from Fig. 5. Liver of untreated mouse, 9 weeks after inocu-
spleens of mice infected with M. kansasii (KMC 1113), lation with M. kansasii (KMC 1113), showing small

Each point represents the average value for 3 mice. epithelioid granulomas. (H.E. x100)
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Fig. 6. Spleen of untreated mouse, 9 weeks after inocu-
lation with M. kansasii (KMGC 1113), showing epithe-

lioid granulomas. (H.E. x100)

Fig. 7. Kidney of untreated mouse, 9 weeks after
inoculation with M, kansasiii (KMGC 1113), showing
(H.E. % 100)

epithelioid granulomas.

EB-SM.RFP 35 1% TH-SM-RFP o 2 BEasstaiaic
LB ENBETH Dk, TH-SM-RFP - EREORK

ZEIABTE eI T T,
1L & =

M. kansasii VBB TlE—f%Z M. intracellulare X 1 %
SRR BB SRR S b Tl D, Wolin-
sky® x> Shronts 53 |3 M. kansasii Z#FEH#IRIIC < ¥
AV IR X B IRC X D IRRERE T DT B,
SEIDFILDOERFIZ L 5 &, WEFRC BT D DR
TR 27 AN L Ic BB E A & s LS,
v RE4 1508 & RO & (IF RS EE DA BE R R
L, TIoilitats &I ORI i
BLIMER A BN A & X D iERERE T A E L CHHE
TEDLDEELLRSD,

LA DERCIIHBR . b A RBEN TIEE~ 7 A
BHx b, FLERETEY & LEREEINSHIIH ST
723, SRR E D BRSNS CH O T
LE, Flha=vAMHRBEELER LTI D, &
BN HoteZ &b #2 bhd, Shronts H¥ X

W ESTE BITFE

M. kansasii J&Y: ~ 9 ATO EHEERTRBHBRED
Fimw 1 DOERSIEERHE DIRE LE 2 T 205,
A EIOEBRC B COFRIES X 0° RFP ¥k Sitc o
ARG BN RS bR, 3 FIPHHBEEN AR
BBRZENZ BT e, S 3 FIBHRE#EA REP
HMAAE I D LERTCWAZEERTRBR LT EED LR
bhs, DHRAKRED 3B i+ 5 & EB-SM-RFP,
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TeFET L BT DT,
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BEMC s ERE T L OIERARMETH b, RS
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