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EXPERIMENTAL (CHEMOTHERAPY OF) MYCOBACTERIOSES
PROVOKED BY ATYPICAL MYCOBACTERIA

Fumiyuki KUZE*

(Received for publication J uly.8, 1983)

Thirty years have passed since the epoch-making report of the disease caused by atypical
acid-fast bacilli presented by Pollak and Buhler in the beginning of the 1950s. During these
three decades, the epidemiology, and the clinical features of the diseases caused by so called
atypical mycobacteria have been elucidated by many investigators, who have been supported
by a remarkable advance in the field of the classification of mycobacteria.

Many problems are still unsolved, however, ‘and the urgent problems to be solved exist
in the treatment of Mycobacterium avium-M. intracellulare complex (M. intracellulare) infect-
ion, which is now the most prevalent disease among atypical mycobacterial infections in
Japan. Because of lack of susceptibilities of M. intracellulare against various antimicrobial
substances, in vitro and in vivo energetic investigations are still of paramount importance.
In this lecture, the author intended to discuss the present status of experimental studies from
the point of clinical mycobacteriology with intentional references to our recent studies.

(1) In vitro studies: Many clinical investigators have suggested the benefits of using multi-
drug regimens in the treatment of M. intracellulare infections. Our in vitro studies demon-
strated the potentiations of the bacteriostatic effects against M. intracellulare in various 3-
antituberculous drug regimens, and possibly in some 5-drug regimens on solid medium. How-
ever, the results were rather unpredictable, and the elucidation of the fundamental mechanisms
of the drug resistance of M. intracellulare are urgently needed. In the study of different colony-
formers [thin-transparent colony-formers (T-formers), opaque dome-shaped colony-formers
(D(O)-formers), intermediate colony-formers (IM-formers), rough colony-formers (R-formers)],
marked differences between D(O)-formers and the other colony-formers were demonstrated.
The D(O)-formers tended to be far less resistant to a number of drugs than the others. Relative
prevalences of these different colony-formers in an individual strain, especially in stock cul-
tures, are diverse, and any evaluation of in vitro susceptibilities of stock cultures should have a
reference to colony morphology.

(2) Invivo studies: The efforts of making a suitable animal model for experimental chemo-
therapy of M. intracellulare infection have been hampered by the lack of or low pathogenicity
(virulence) to experimental animals of M. intracellulare. A few investigators have reported,
however, reasonably virulent strains for mice, which has encouraged our efforts to select a
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virulent strain for mice. Our systematic search for a mouse (ddY) virulent strain was based
on the following observations; that T-formers were more virulent for mice than the other
colony-formers, that T-formers tended to be dysgonic on Ogawa medium, and that stock

cultures for long periods of time should be avoided.

One strain of M. intracellulare (31F093T) revealed itself to be reasonably virulent for mice.

The strain showed exclusively thin-transparent colonies immediately after the passage through
mice, and by intravenous infections of relatively large inocula (106~10% v.u.), it provoked
a chronic progressive systemic infection in mice. Macroscopic lung lesions appeared subacutely
(beyond 6 weeks), and later liver and kidney lesions with an ever progressive splenomegaly.
Viable bacilli in lung and spleen, especially in lung, showed steep uprises until 9 to 11 weeks.
Other macroscopic parameters demonstrated suitable characteristics of this model for experi-
mental chemotherapy.

Intraperitoneal as well as air-borne infection models of mice with 31F093T strain showed
a reasonable usability.

A few trials of experimental chemotherapy thus far done with our model of intravenous
infection were presented. The bases of multi-drug chemotherapy for human M. intracellulare
were partly qualified in treatments of murine M. intracellulare infections.

A few more animal models, with compromised animals and also with strains of different
susceptibilities to drugs are needed for the more precise evaluations of in vivo efficacies of
the various combinations of drugs.
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Table 1. Modified Susceptibility Test on 1.0% Ogawa Medium
— Disease-associated M. avium-intracellulare complex —
Inoculum: 10~3mg
KM | KM
. SM |IKM | SM | EB |[EB | EB | KM | EB EB
Strain C* |SM | PAS |INH |[KM |CS |TH |EB |EVM | RFP [PAS [TH |RFP |RFP |TH |RFP | EB |RFP | RFP
INH |CS |INH |INH |CS | TH |RFP | CS | CS
INH | TH
1. 31F 008 |+ |+ | | HH | HH | H |+ [ HH | | HH + + | HH | HHE |+ | | + +
2.31F 022 |+ |+ | HH | HHE | HE | HE | B | | | | - | | | - - e + -
3. 31F 047 |+ |+ | 44 HH [ HH | H || | HH | — | HH | HH | - + +HH + -
4.31F 053 |+ | H+ | + | HH |+ |+ HE [ H | H H+ + 120 | 20 - + - - - -
5.31F 059 | ++ | + +H HH | H |+ + | HH | HH HH + - - - - - = - -
6.31F 078 |+ | +H | + HH [ |+ || | HH + - | HH | HH | - | | e - -
7.31F 083 | +H | ++ | ++ HH | | H | | HH | HH | HH +H - HH | HH | — - + + -
8.31F 218 |+# | H | ++ | +H | H |+ | H || +H + - + - + - - - -
9.31F 136 |+ |+ | +H#H | HH [HH | H | H [ HH | B | B | 10 - - - - - - - -
10. 31F 135 |+HH | HH | ++ HH | HH |+ | [ HH | | HH H - +H +H - +H H - -
* C = Control medium SM 20, PAS 1.0, INH 0.1, KM 25, CS 10, TH 12.5, EB 2.5,
EVM 25, RFP 10 (ug/mi)
Table 2. Modified Susceptibility Test on 1.0% Ogawa Medium
— Disease-associated M. avium-intracellulare complex —-
Inoculum: 107 mg
KM | KM
SM|KM| SM | EB | EB| EB | KM | EB EB
Strain C*| SM| PAS |INH| KM|CS| TH| EB| EVM| RFP| PAS| TH | RFP| RFP| TH | RFP| EB | RFP | RFP
INH| CS|INH|INH| CS | TH | RFP| CS | CS
INH | TH
11, 31F 134 | ++| #+ | H | 4 | 4 | + | + | HH| H+ | + — | | | - + H - -
12.31F 131 ++ |+ | # | | H | + | # | | | 4 #+ | 10| + #+ |+ | 30 + + +
13.31F 122 | +H |+ | +H | | | 30| | HH | HH | HH | | = | | | = | | e - -
14, 31F 553 | ++ | #+ | ++ HH | HH | H | M| HH | | H + H+ ++ - +H - -
15. 31F 554 | +# |+ | 4 | #H | | H | | | W + + - 30 - 30 - - - -
16.31F 577 | ++ | # | + |+ | +# | H | + | | + +H + - - - - - - - -
17.31F 563 | +H| H+ | 4+ | | HE |+ | | ] | s - - - - - - - —
18. 31F 573 | ++ |+ | + | H#H | + | H | H | H | | H R I I R N H -
19. 31F 587 | + |+ | +H+ | 4 | [ + | H [ | e | H | | - | | | - | | e - -
20. 31F 093 | ++ | H+ | ++ HO| H [ | | | |+ + - + - - - -

*C = Control medium

SM 20, PAS 1.0,INH 0.1,KM 25,CS 10, TH 12.5, EB 2.5,

EVM 25, RFP 10 (ug/m/f)
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lare \= B L C & S0 A 20 5 o) BT |3 SRR 1 O #EHE
rEREIILATEY, REEE oKL ht b G R
L TS REEELRETH D,
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FLEL ORIV L e, BAEE TIZ M intra-
cellulare % %5 & LEaf 21T 52 #HIZ, Cephem
FEFI~42 | TC RIEH4IY | ST AFI4Y, L 77
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B —ERA SN T WD L) TH LY, BELFHEZ
SAHEFTICEE-> T, FAEL D in vitro D KAE
» b5 1: M. intracellulare SEIZ X L THEMEZHUFTE £

LA LI E iz, IERIC & o THFRERO—
B X b hgEEE L HICiE- T d,

II. M. intracellulare DIEEBE
— in vitro EFBSHE 2 I XT3 virulence —

Petroff 7* BCG # fl\TRA, SHAINHEE L 5 B
L CLLk, HEREE X virulence DREIZ DWW T
B OS5I TL £ DD H 5, 1933412 Winn &
Petroff‘® | gentian violet egg medium | T M. avium
% F >, Smooth, Flat Smooth, Rough, Chromogenic
DLEEWEY L, BTENENOEETRE D
virulence N7 % WD T 5, Z D% AMIEDH LA
¥AL T %12 D 1L EA)IE Fregnan & Smith*®, Kubica
550 ) AM DElSE, 85 & T2 B X L7z FFETER R
DEFEREOHEIE b, I 1LY oleic acid-
albumin agar, modified cornmeal agar 7% & ?iERH7Z:
SEMRFERBEH | CHRE L 72H % microcolony 7k B
LERT 5 LD THIRB LB TIE % v,
FLE LD QNN ECHIREICEBSE T A RE, S
BlR-SMAELRULTLL—BIILAVRTH S,
XL LHEER AM 8, FEn—8 & LT ERLD
Hikls & A EFROBESN 2174 5> TEZD, M int-
racellulare Tl cornmeal glycerol agar (CMG) (corn-
meal agar (Difco) 17g, glycerol 30m!, distilled water
1,000ml) % F L7234, 3 M3 THILK CHMRY
BERED T L HERDEERELABET L2 LT
X5, WD o 72EM % %% (smooth thin-trans-
THE), TEH TEERROWE L2 %
F— 2247 (smooth dome-shaped opaque colony,

0) ¥3%), zo P K% B b+ 2 %% (smooth
intermediate colony, IM #7%), #7% #7% (rough col-
ony, RE%) 2rThd, (UTInbniEkel

parent colony,

Lo T,
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Wt aEEFnFN, THEE, D (0) BiE, IM
WorcH, RIZHHE &wsd 5,)BE b OFkED BEK T
3 THEVE A IMEETHD LT BEERDTIA L
T R EEDHOE R RIS 5, KEDITHK
TR BRI TRA X TEE ThO LS Ll

TV 5, RELNBETIITEE, DEENNTY
nELBETE LV IMEEY L) FVERE DT

T, BEKHEEC LD EEIC LS ESBAWT
% % 5%, Dunbar 552 L RAE D IM % LRl
bR BN EEABELZ L LT D THIE
DEFERIEE L L TR RIF7e,

X, ANTHEHL ETHC S L7z TL i3 bt &%
ERREHFE 2 DR TIRIEL T2 DOHBES LR
THHH, FLELOBALT TOBETIE, ALEHE
TTHRED bz —ED R TDREA»EL TS
15T, CMG LTIi3i3iz 104121 » DEIATH 5,
Mc Carthy®® (3 M. avium O T2 D& E (13 THI0
agar I 4.7X107° 75 3.5X107*
ration DHEETHEL B ELTEY, ZOREIZTT A
2o FOBEL L CIZEBTHHL) 2L ELT
Wb, 72, Woodleys 54 (3512 DK A & T A
ADERLIGSHECEL 2 ELTE), ZOMEL 107°
75 1077 per generation ¥ #H L Twd, 47 <A
T b O THEHE A 5 D2 E D% £ sponta-
neous THF N LA L ) EEETH LI L) ATbi
2, FOMUCFAE b OB T IM $£%, DEEFME
5 @R%/@Wt{‘ﬁlliﬁ ) EHEE TA L2, B

WL RIS B > T,

Tﬁ/bk'% F DIZRCE IC D TIRRER, EBREHIZ K
4 % virulence & in vitro FHIEZMICHEL T%|
D HE255~60) sy 2 T RZBLEE 13 D LR & Hed
5 X EEBEMICR L T virulence 758, F 72FEFED
ES- 1IN AT IEVJ ZLOEVIEBTH B,
Schaefer 557 O IZ IZ RIEZBEE OBMEL»H Y, R
TR 13 DR & 1) v1rulence 35728 LT 5B

FLELD TG SFEETE L EHE B O L DB
WL TH D L L G, X3 (B IRE T
% & 912 M. intracellulare ®» RFP, KM, EB, SM %

12X B B D TR LISl TARY—TH - 72
e THotz, ZOBRIEZDIE, M. intracellulare
DT I/ 703y FBIURTIA FRIVEWEIC
x4 b A, A #ERR & TMC # (Trudeau
Mycobacterial Culture Collection 2% % 115 Hi#: T,
19754£12 NIH # /v L, U.S.-Japan Cooperative Medi-
cal Science Program-NIAID? —E8 & L TE &I
BxnrERREER) THILL TRETL 2B L) B
Y, ZOMBERBEORSZELIKRE SR, 6
(W&, TN #5454 425, 1979) (2R L 72 & 91z TMC
BR DR A AR BERR & BT 2 B TRIFL 2
EEMBELIDTH D,

per cell per gene-
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Fig. 5. Representatives of the four different colony forms of M. intracellulare on CMG (3 weeks).
A. Smooth transparent colonies of 31F093 strain.
B. Smooth domeshaped opaque colonies of 31F093 strain.

C. Intermediate colonies of 31F122 strain.

D. Rough colonies of 31F122 strain.

HEDIZMEREEDEFRENBERIZ LY, Zo# %
3B %5 C TMCHA A TEE s TR E 2 704
RTHBEHML72, L INHEELTIE, TMC
RO R 2 212 TR 23D IR IS 8 L 724
RTH B ReMED B Tok{, REOBERER-RTL =
DEFHHFZN 9 52 LIIFHIHBE NG, £72,
CONTER EOERDY, Bk L 72 % < DR E D
HL T2 & 900, EBEMIZ KT 5 virulence, 5 %
(AP PANE S VL8 Cr I R BRI NP e 1
ODTERTEREF-> T 5, BILHEEKREH V78
By ZDWERD in vitro BEIBZ M, & 5\ (3 EBREY
12X 4 % virulence DIET A DR HLME (I T2 L
WZ EIZh b, RRELPHBEL T3 M. intracellu-
lare DEREWIC L 5 B TIOVER L = O RIHE % 6t
T GES ZEIXTELWEEZ 2, LEAHA, BEIK
ZHICEL TH—ERNICERO 70— 0 56T 5
Z LUE M. intracellulare \[ZBR~7: 2 & Tla 7 <, &k
WIZBWTL Z ORI BE L CHREEsy S htu
5ZLTHB, Lh L, M intracellulare DI EH ([7]
—HBHRANIC BT 58 70— DIEOLEE)) |3 E
LEEHET S EBBICREVEZE L L NB, 7T
Sy FNOBEEZHL S 1 ODRBSY TH ST,

T, RREDIE, F3IIZRL 72 TMC 4k 5 Bk & A4
TRERTFAR S ROGTI0MR 2% & LT, CMG Lo
EHRE LB L T, in vitro BEIBSME X =7 224

(Original magnification: X 40)

T % virulence DMFT 21T 7% - 72, TMC #l4 53-8 15 5
AR 255 <, ARFR 8RR X D70 < & L1040 F oo e s
H5, TMC 702 ¥ki2 RE%, TMC 1469 BEIZ IM 7%
TEHH LI TV TMC 3 #RI3F44 CDEET
ED LTS, RESEED 3 # (31F049, 31F059,
31F093) 2 THE L LD EE X Dilitr s, 272
B (31F122, 31F135) (3 IM £7% > PEORERED
EREOREETLE, 1 Yo/ EEH b ) FeF Ik BE IS,
T %D % AR5 8 3B D4 dysgonic THlLIE 4 <
eugonic TH 5, 1%/ EEH FOREHERETIED
VA IRT TMC 38 Tlt RFP 125241 S M & 57
L7z,

FP A B S R E NV, CMG FIZ%% L 729K
VEEP O EEEEREOSH L R A, 1040
substrain (31F049T, 31F049D, 31F059T, 31F 059D,
31F093T, 31F093D, 31F122IM, 31F122R, 31F135
IM, 31F135R) #fEmK L, &= <7 THEFESEA] =%
T % in vitro EZ 4 HE 72, CET, RFP, GM,
TOB, KM ? Tween albumin i1k 2 s T o) i i TIiz,
THRBHE & DR O MIC (Z5H2 7 2= 4520 & , T
B BEIZx 2 FRC3 A OMIC Iz DK HIZ T 2
MIC 730452 541,000 15 LI % 7% L 72,

X7 & RAIHAELEIIIHT 2% L7, Tween
albumin MIRREH & (M 1E 0 Kirchner £5 4 % F s 72 B ik
(K7) Tlx, SM, KM, RFP, EVM |2 iz # & LEZ
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Table 3. Characteristics of 10 Mycobacterium-avium-intracellulare complex

Drug Susceptibility on OM

Year Colony i?:m (%r* Growth
Strain of CcMG on SM , PAS INH KM CS TH EB EVM  RFP
Isolation 1y p R OM  55%00% 1710 0.1 1 5 25100 20 40 25 50 2.5 5 10 25 100 10 25 50
TMC 702 1936 100 E P P RRRRRP S PSRRRTRSPS RPP
(100)¥
TMC 1411 1956 5 95 E P S RRRRPP S PSPSRSSPS S SSS
(100)
TMC 1419 1956 100 E P S RRRRSPSPSRRIRPSP. S SSS
(100)
TMC 1467 1967 100 E P S RRRRRP S PSPSRSSPS SSS
(100)
TMC 1469 1960 100 E R P RR R RPR P SSPS R PSR P RRR
(100)
31F049 1972 92 8 D R P RRRRSRRPSRS RRRRPRRR
(100)
31F059 1972 96 4 D R S RRRRPR S PSPPRSSRTPRRR
(100)
31F093 1973 19 21 D R P RRRRPP S PSRPRURSRPRRR
(100)
31F 122 1974 98 15 05 E R R RRRRPRURPSRPRRPRTERTRRR R
(€] 3)
31F135 1974 89 11 E R P RRRRRR S PSRP RRSRPRRR
(100)

Definitions of abbreviations: CMG=cornmeal glycerol medium, T=smooth transparent, IM=intermediate,
D=smooth dome — shaped opaque, R=rough, OM=1% Ogawa medium, D=dysgonic, E=eugonic, S=susceptible,

P=partially resistant, R=resistant.
* 9% in 500 colonies
+ Micrograms per milliliter

* Colony form (%) on cornmeal glycerol medium of bacilli recovered from lungs after third passage through mice.

Table 4. In Vitro Susceptibilities of Various Colony Formers to Antituberculous Drugs on 1.0% Ogawa Medium

Inoculum: 107%mg, 4 weeks

Golony SM PAS INH KM cs TH EB EVM RFP
Strain om | ¢
on
CMG 20 2001 10{01 1 5 |25 100 [20 40|25 50(25 5 10|25 100 {10 |25 |50
31F 049 D HH | H — [ HH HH | HH HH HE - 10 - |+ = | HH H# -~ | H - - - | -
T HiH | HH +H HH HHE | HHE HH | +H 30 - +Ht H | W HH HH | +H HH | HH | HH
31F 059 D HH | - | HH [ HH W - | S 30 - |+ e T - - =1-
T HH | H 5 |+ HH [HH H + | H 60 + - |+ - |+ - | 5| HHE | HH |
31F 093 D HH | HH = | HEE HH | HH | + L B A T U [
T HH | HH + HH HH | HH HH HH | H + + - +H + HH HH + Ht + H | HH | HH
JIF 12z | IM [ [ LR b o ] L e e e
R HH | HH [ HH W W W 4 [ HE HE - = | H [ HE | HH | | HH
M HHE | HE | HHE HE [ 40 - | HHE — = [+ | HHE HH H | HH HE | HH | HH R
31F 135
R HH | +H HH HH | B H - | HH +H - - H+ + HH HH H | HH +H+ HH | HH | HH
Abbreviations: T = transparent colony former. D = opaque colony former.
IM = intermediate colony former. R = rough colony former.

¥ T, EB, TH, CS Tl3= 3L TH-72, F72,
INH 713 Tween albumin JEAKSE M2 L 228120
HEEHFRD LI, 1 Y%/ s & v 72l E O R
MR AE Tk, RFPISHT 2R IEICHHE L #0558 5
L7z, Bl DHEE 12 RFP IS L TERZMHTH 5 0°
TECH 13 RFP 128 L T 2R L 72, —75, IM
B & RIZEE OZIZRD 5T, lih s LEzh

2 TIZRCH & R 2R L T b, (F4)
Bl —E % B 72 ddY =7 2R SRR OB & &
512", 2ME—EBRZ#EDELZHEETH 55
B 3.8, THOMRITEE, Mo RIRRE, i,
MOEROIE T4 HROKETTIZ, TERES LUR
FBCHE A DB & IM 2B IS HEC L, virulence 7i#
WZEEIRL TV, WHEMABGHETR T 2ol
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Table 5. Colony Forms on CMG & Virulence to Conventional ddY Mice
— M. avium-intracellulare —
Viable Bacilli Macroscopic Lesions
Gzrovi;tl)l %olony Intravenous }chvefgé ! of _ _
Strain o (3 wks) | Challenging from Lung L | s
1% Ogawa on (vialﬁgienits) Lung (log,,) No. of Mice ® ®
Medium CMG 3wks [7wks [1 2 3 4 5 6 7
dyseonic T 6.00 x 10°¢ 4.92 6.34 | H+ + - + +H + # [0.32]0.56
L 31F 049 ysg 1.10x 105 | 6.00 | S.11 |+ +# -+ # + 4 + |0.31|0.62
’ cugonic D 3.00x 105 | 2.99 326 |- - - + - + + 1(025]0.18
& 1.00x10° | 221 | 086 | - + - + — — + |0.23]0.23
dvseonic T 5.00x 107 | 4.03 642 |+ H#+ +H# + - +H+ + [0.33]0.42
5 31F 059 V58 1.50x 10° | 4.56 | 522 |# + -+ # + -+ w029 |0.48
: eugonic D 2.00 x 107 2.03 1.43 e 1 - 10.27 | 0.23
B 450x10° [ 3.04 | 236 |- - - - - - - 022|053
eugonic R 2.00 x 107 5.09 572 |+ +H+ # - H# + +# 10.33]0.37
3 31F 122 g 8.00x 105 | 6.23 | 572 [+ # - 4 4 | 0.32 | 0.47
’ eugonic M 2.70 x 107 3.60 3.77 - - - = = = -=1024)0.24
g 4.30 x 10¢ 4.05 4.19 - - - + + - -=10.22]0.44
eugonic R 8.00 x 10° 4.35 582 | - - - + - + +## 10.27]0.65
4 31F 135 & 8.00x 105 | 6.24 | 584 |+ -+ # +H # w4 |0.32]0.54
: eugonic M 6.00 x 10¢ 3.40 3.68 - - - - = + +#]0.25]0.22
g 1.40x10° | 4.64 | 6.63 |+ - +# + - — + |024|0.48
m— 31F 059D
e 31F 049D
CEETEER 31F 059T
C—1 31F 049T
£ sM KM INH RFP EB TH cs EVM ST *
2 £ =000
Eé 0.008
°5
g o
g Elg 02
£8)2
:v o 8%
g s
S =100
T T
E ™
3o =100 &
i ]
x Y2
o &£ 3
= o] 5 62
€ E| 2
35| v
Eoc| Q
£ E|l= 02
- f
§C| o008
5
<0.0004 | % ST = A combination of SMX and TMP (5:1)
Fig. 7. Differences of Susceptibilities to Antituberculous Drugs between Transparent and Opaque

Colony-Formers of M. avium-intracellulare.
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BHT LN 7, 1 2%/ TIE T RBEE DAL
dysgonic ZHF # "L T\ 5,

UL b, RIS BRI BT L R RN D
EEREEDTFAI D L, TDEHRD in vitro FH|
M, 7 Z1oxd 3 virulence & BERRICEHE L T
W3 ZEATRENT, M. intracellulare BEGLE T VAR
BUcBE L T, HAEROEERVCREVVETH B,
WEOBH %R T 5B, REOEH virulence IZBI L
TH—n 7 a—>2 Thb I &I BLE?D TH B,
EBEYREGE TILT in vivo TOEFIZIR 2 RET
LRI L, FEHEKRD in vitro BRIESZ ML H I
virulence (B TH¥)—TH 5 Z LIZVBERTGRNZ &
ThbEEZ LID, FAEDLDTEEL 2 K EEKHE
WENFNYE)—D 7 a—2ThIPEPIEITETHSL,
Lo L, BARMEEN L FRTEROEFIC—HED
CHBTHD EIZFEZ LS, £72, M. intracellulare
DT HREREIZ DWW T L FEERBRE OS5 HORETIC &
> T—20FH N ZEL L2 L HILL v, Crawford
5563 L oK64 |2 kB M. intracellulare > & D77 A
Iy PO BEl: 2 o5 Tl THRIRS 5 T RBR T
H5b,

. AMEBREMBERE TAERORBER—7 7 X
M. intracellulare BT FIAERNDHAEFLE LT —

LI Lk k912, AME DG FMT R O,
SEICHEBEMA D CE LS N TS M. intra-
cellulare 12 B\ TIE, in vivo TOEFMR OGS
IS CEELRBETH DY, W F Y 0 ERE
BYE T NVOMESLH % <, TOHETOMRIZZEER
7S W TLBE Tl v, AMIENFFRVEID
Tarshis 55, Pollak &% O#& LK, AMICBIL T
EBEIII T 28 % DIRFHORESDTO 90T e b
NT 555, M. intracellulare (R CBK T3 non-
photochromogen) (ZB8 L Tid % < DB kR LLBARRET &
WO BB IELIR IS b 5 T B, BEIC % o TIAHEM
ROBFT 2B ETE21ICAZ B, M intracellulare
BRHE LBBEARRT8Y SN L) c o7z,

M. kansasii (photochromogen) (= B8 L CIZHIH D
WD b= 22K L Th 7% ) O virulence ZFFD &
WO BHEA S, e ARPEETVERACIZIBRE
BR81~93) L 10/l EHE S N T B, BYHEEE L T
IFHEARROE (108~107 v.u.) DREIREYT,
BRAROFRIE & L TN, BorIREZE, W, %,
MR ITHEE, WEMABARZ EAxHCLN TS
H—HHITH %, RIRELS & LT, BH I LI virulence
HRLLY 2k, Lihis THKROERPBLET,
% 72 virulence % #:3% 4 2 HEOKEI P LETH S Z
&, HHBERD in vitro BEIEZMHIZ £ - Tin vivo
BT ABEMEL RS2, WEER TEATE
ThE2e N A E D &R 2 D7 BN (spontaneous
regression)8” 2 i & b 1L 5 O TN AR B OBET
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IBRIEVETHLZ L EPEHIN T2, HK
EE L UIWTRL =B L T b EEZH1Lh,

M. intracellulare (nonphotochromogen) (2B L CTid
% ¢ DEAEEOTOTS) Y M. kansasii & BT B &2 R
e &izxt L, ML C virulence D5\ T & ERL T b,
LA L, SRSV gD 4 % 4 5 & nonphoto-
chromogen (3% & { M. intracellulare TH 5 9 ,) D
iz 4 7% 1) virulence iRV & B b L 2 EKL B F
HWTBY, BAELOBHEL Tv» 5 Gamou bk, T. Saito
HOBBNEEEOMMIIERTH ), i, K, M,
B ORHEMSFNITR L L2 TH D, RNOBEL
T3 AKS B Sakatani ¥k (NJ-17) 70 & 4 &R
A ORI EEZEIC A 2 B, % 72, Dunbar 55 L
# L 7> Strain Tampa H#673 # 3L O LT HTHE%E %
SR M. intracellulare BARIZH MR 7T T2 TH=
v Z A B, FEORRRZ 2 4 L, virulence DR S THE
B ~NEHE#kEE 2 545, Kubicall &% & Dunbar
* Collins 5% |3 D-673 strain (Strain Tampa #
673 N &V, 27 AP ETINVEERL T0d LN
& T (%% & Mpersonal communication), Z DK
(D-673) 133CHkIC “mouse virulent strain” & L CiC
#H 2TV b, Gangadharam 578 4 5 o) 8330 #k &
571-8 BT, D-673 ¥k & EIREA B2 T LB L 72 &
LTwb, L2LEds N6 DHEETOBRRERD
WERIRELOMB A2 E ) BL 5 7, M intracellu-
lare # AV 7216 #FEE X, Karlson @ nonchromogenic
acid-fast organism ) 1 %k THRAEY, KA & D non-
photochromogen [l LItk TH#KA489), B Balb/c &
nu/nu =7 2 % 72 EVM O iA#EEY, Shronts
590 5 L UEH 5 Iz ik > T, Schronts
5LORAEIE M. intracellulare Bk DT RHIRET D%,
zomn 1%k (TEKHE) T, BO&TEHBEOEAE
Mih, SM-RFP? 2 HHFHORRE/LEL T
575, EHRBHBERCBC TLBENEREEIEED
EmERLTELTE2II Lo L, BiHEOWIRAR
BEBDUDPoTEL TN TRIFAERET IV
EIFE VA, BIEERE L2 EE 5% DGFERE
8 (m&, At F5kZ 54 1457, 1979) &6 (R&,
At kEKE 54 © 456, 1979)I127R L 724, FEEEATES
PR T L EEZ LN, M, Mool EBRIIR
hEEORIMAE RS T, M, BoOEBEEOWAEE T
TN A HERI L 2R TH B, H B BROEIRICERY
Pd ot FEZ LI, & )i virulence % R OB BR
BIRO VB 2REL2KETH D,
(1) mouse virulent strain DR E

virulence DIEVEARDBEI & Vo TLRIFED RV E
REEDHBRTII L\, BRI SEOEKICD
T virulence D RRET 2 EMIT 5 LM HEIEZ L v,
P EERREIC B L TR TIERED, 721 %/
WD FE KAED & (3 dysgonic 2 B HF virulence 2Y5# £
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ITHBEN) ZEDNEGETOERLLHML TS
WBEL v, LaL, 2 bEisks s, Dunbar 552
I TEREDHIZ L virulence DFFWEELH L Z &,
% 72Schaefer &°” (IDER O HIC L TR E & B R
virulence DFRVE A H - 72 L i L T3, Loyl
M2 54T, virulence DiEVFit%HE H37Rv ¥k Tl3 &
EEFNAEREB DA B> - - T ThBIZKL T,
virulence NFG\ > AM DFEHR TIZE - I - B> o
87 2 B & 9 T, ZH L H BREEOSIRILEEIZ (37
brEzZLn,

KRR E LA RERICAH L BEEET L2 BT
BEVOBEmMIEEAES, (I)AFERICEELH
M EE 2z o B EM% 3 MY 5 7T HOWIRIC ik #
Boasmy 22 &, QUEESROTEE L L CHERTE
5 HIRBMIRZ D GBH SN S Z &, (3)FE 2 7 parameter
WHEBMELSH L L, D3 EEIMET S W EEIRL

¥ OERE F I T

$IEFZRRTHE, ZnbDHEFEIZANTE
3R L 2210 BRIC DV T, (i )RR (RERIR) %
358, 7THZOM, MAERERICLSHEEE (Log
Ratio=log 10 ( 7 H DN EEE/ 3 MO N A H
1)), GO WERHZ, (ii)it, i, Bosgz
FLIE L L C3BREMET L2, £ 20ERTIE
W OB L FHEIC A, &2 B HOKE S S I3E]
|l 7HRRICHE 2 T 272 B 8ICHAL 72, i
3K 7, RKBITRL 2 HER L L TARH S BERE 31F093
BRAVEH] Log Ratio 2.3 27, MO WIRMKEL L &%
TROLELDEMEIC I L T Wk EE Z b, B
BT, AEDOCMG LO¥ERIETTERTHED S
n, RRELIZZOBME “31F093T” SR &fHTH
1 ddY =7 2k TRFL T3,

KIZELE I3 M. intracellulare (31F093T), M. kan-
sasii (KMC 1113), M. tuberculosis (H37Rv) @ 3

Table 7. Virulences of 10 Mycobacterium - avium - intracellulare complex

Passage No. of Bacilli Counts of Bacilli in Counts of Bacilli in Log Ratio* of  Mean Organ Weight
Strain througgh in whole Lung (log,,) whole Spleen (log,,) Multiplication at 7 weeks (gram)

Mice Inoculum 3weeks 7weeks 3weeks 7weeks Lung Spleen Lung Spleen Liver

1 4.3x10¢ 6.93 7.23 7.85 7.75 0.30 -0.10 0.31 0.34 231
TMC 702 2 6.3x 107 4.60 5.58 4.87 4.26 0.98 -0.61 0.31 0.34 2.29
i 3 5.0x 107 6.23 5.25 5.77 597 -098 0.20 0.34 044 2.56

1 6.4 x 10° 4.17 NRf 7.01 489 -4.17 -2.12 025 0.19 2.01

TMC1411 2 6.4 x 10’ 241 1.82 4.31 393 -0.59 -0.38 0.25 040 2.33
3 7.4 x 107 3.10 1.60 3.69 355 -1.50 -0.14 0.26 0.27 223
1 1.1x10° 4.18 3.92 6.79 593 -0.26 -0.86 0.29 020 1.94
TMC1419 2 7.0x 107 3.81 4.14 4.33 4.31 0.60 -0.02 0.25 0.22 2.04
3 1.4 x 108 3.97 2.68 4.58 370 -1.29 -0.88 0.26 0.19 211
1 1.5 x 107 NR NR 5.47 4.84 -0.63 0.24 021 2.06

TMC1467 2 1.2x 108 2.11 1.49 4.06 3.08 -0.62 -0.98 0.23 0.24 2.05
3 9.0 x 107 2.27 1.16 2.49 274 -1.11 0.25 0.23 0.16 2.02
1 8.5x 10? 7.82 7.95 8.60 9.68 0.03 1.08 0.53 0.13 1.12
TMC1469 2 5.6 x 10° 4.39 4.68 5.68 5.57 0.29 -0.11 0.27 0.39 2.52
3 5.0 x 10° 4.51 4.85 5.87 6.43 0.34 0.56 0.28 0.34 243
1 1.6 x 107 7.92 8.78 8.76 8.68 0.96 -0.08 0.30 055 2.70

31F 049 2 8.0x 107 4.48 5.65 5.64 5.11 1.17 -0.53 0.30 0.56 2.76
3 2.5x10® 4.81 5.64 4.96 5.99 0.83 1.03 0.28 0.53 253
1 5.0x 10 7.00 9.93 8.17 7.78 293 -0.39 0.32 0.63 2.84

31F 059 2 3.0x 107 4.80 5.85 5.82 5.22 1.05 -0.60 0.31 0.39 265
3 1.4x 108 4.71 5.87 5.24 6.12 1.16  0.88 0.30 0.41 2.78

1 5.0x 10° 6.82 9.31 7.74 8.54 249  0.80 0.38 050 2.95
31F 093 2 8.0x 107 4.33 6.26 5.67 6.23 193  0.56 0.36 0.68 3.29
3 1.8x 10® 4.51 6.98 6.16 6.98 247 0.82 0.43 053 3.31

1 8.0x 107 765 726 7.02 792 -039 009 024 022 216

31F 122 2 4.0x 108 5.84 6.64 4.96 4.63 0.80 -0.33 0.31 047 271
3 8.0x 10® 4.98 6.65 5.23 6.33 1.67 1.10 0.41 047 3.07

1 1.6 x 107 7.05 7.58 7.64 8.78 0.53 1.14 0.26 043 235

31F 135 2 2.6 x 10° 5.11 5.23 5.02 5.23 0.12 0.21 0.30 051 246
3 9.0x 107 4.68 5.54 4.85 5.73 0.86 0.88 0.31 041 259

* Log Ratio of multiplication = log, ,

1 Not recovered

{ Count of bacilli in organ at 7 th week ]
U Count of bacilli in organ at 3rd week
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Table 8. Macroscopic Lesions of Lungs B % ddY =7 A BEIRESE THAT,
H37Rv # CIEE MR 3D & BB RER D 24
Strains 5;;5;321 wes e o LA, 4MTHIERIESRERAERO3HEIZAY, HO
1 T W v D e A e BENFRKEFEL, ZORKICETTANHTT
TMC 702 2 - +  H - o+ H W W
3 o+ o+ -+ W W 5,
1 - - - - - * - - - e e =} SN
TMC 1411 % e 31F093T ¥ ClF, MAREERIRZ ChiE &3 2 %Lk
T S I B b b T, REI6ME TIRRIZ L,
A A Wi A 3 < 124 21D T Lo TRE L
™MCMET 2z oIz I 7t F Lo sh, 23 E T (EBRBES) =7 AL
TMC 1469 zlz; AT e, 1B TI390%RTE D~ ZAZ B, O RKIRE,
A S
31F 049 2 - - Y A
3 - - - + HE o+ A W
1 - - - - H H 4+ +
31F 059 2 - + o+ I S
3 -+ - H+ -+ o+ H e H
1 - - + HOH W W+ + +
31F 093 2 - - - HOH H 4+
3 + + HE O HE H HH B T
1 - - - B
31F 122 2 - - - + 4+ HE -
3 - - - O H W+ o
31F 135 > Do ot L s
3 + - - H+ o+ + - H
* Symbols of gross pathology of lung: - = no macroscopic lesion

+ = scattered small nodules; # = many small nodules:

+ = innumerable small nodules (miliary pattern)

+# = innumerable small nodules with a few big nodules
1 died at 6 weeks after challenge

8 W §
§.A Sl

Gl

Fig. 9. Representatives of histopathological findings of C. Granulomata in spleen at 23 weeks (M.
the murine mycobacterioses. intracellulare, 31F 093T).
A. Granulomatous lung lesions at 6 weeks (M. D. Extensive granulomata in liver at 23 weeks
intracellulare, 31F093T). (M. intracellulare, 31F093T).
B. Diffuse proliferative lesions at 23 weeks (M. E. Granulomatous kidney lesions at 6 weeks
intracellulare, 31F093T). (M. kansasii, KMC 1113)

(Original magnification: X 100, H.E.)
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BEOMRELA L 5, WZ (L shyd Bk
104 7ij#% 5 513 persistent 7
tion 2RV B EFEZ LA,
KMC 1113 #!3 31F093T #: L ) virulence [355 <,
1LE LR IR 2 LB ERI DY) s b L7z,
SHHRYRF NIRRT R OG22 & 912 L 72,
H37Rv #k THIZRSFIER L2 & N F A HEEEIER O %
WRATL, BICILE L IR v, ZoBEic = 2028
BT 5, M, BFI3/NASFRERZ D AR TR 12 B s
i 5, 3IF093T %R TIghliiz U F A l&*?ﬁ‘k*”mﬁﬁa
WZak Y, JEIRMIL & 2 BRI O EER YD L ) £ <
AL b, IF, BoORWFEERZEIZ HITRy R L Y &
PIZEBHE TH S, KMC 1113 HRD AT R 31F093T #&7

7&;}%‘ L

> systemic chronic infec-

AT RAS L2 2% 2 DFREFL 3008, Fiffe LTI
DRVE 45, WHIEREABHCBEFE L I & THhH. K9

12 31F093T #k % 12 L 72 W BAMLREFT 2 7R L 72,

78, 31F093T HROMIWIRIRA TH 5 75°, 6 METHE
TEMEEH MM IKAaEE T biLs, 20
BRI I Z D B30 % - T B 7%, 1THLIRIZ %
Bl k& CREEZML, MaekIkamIici 'J %?:
LM KICE B, WEOHIMEIIMD TEv,

UJ’ M. intracellulare 31F093T #& TH. & 4 D HijHE
FHFICIZIZD L )R E TV RERTE 2 &5 2
%%B@Tﬁﬁ?%ﬂéf'ﬁ*L 72,

(2) 31F093T ¥R IZ ¥t 3 % =7 ZRHF B, A
12 REY R RE D IRET
/\iﬂﬁpﬂ,f_ 13 ddY = w7 2020 B K

YR THhHb, Ko SPF <7 2T, ddY, BALB/C,

ICR 3 At ARG S & C57BL/6, C3H/He 2
FRIIC & B BERERRRYR ZES L 72, i, Mo ITTH
#ﬁ(%}*ba’%é & C57BL/6 (i.p.) & BALB/C (i.v.) %
MDA LD AR5 L TRZ AR Z L 259) H
DILh, ZHH 2RMORHE L Tl &L ) BOEICH
Bh %, ZHUSHL TddY TIdhf, M & LIITHEEE
DERBETICH A LMD, RIS L B EEDEHHE

KK HE 8% B9 T

W2 DD, KEOHEZB —WIZEML T30 T
3IF093T #Riz 9 B =7 A ZME D FED & & |AWHE T
399 MR B OZLWE L & 4|2 preimmune phase
FEE T L AT T 2 LA H B,

L ZnFEET, BALB/C (i.v.), C57BL/6
(ip)DIEYR LI TE 2 2 LA HBE L 72 R
LT ddY THiE &ML R D K E CHEMRD
PR L LGS THH 2L, BALB/C OEREDOEN
WD THETH 22 BT L5, BN

BL T, Z20%ERL 72 ddY DFRIRN & 88 Rz PN
e Fec B T, BENENERY TIZAR A R B 0012

HWAMEINIEH B ddY THREGEETIVE L THEH
WRETH D Z EHHBL T b

#fkAr R Clx, BALB/C X C57BL/6 iR Z 24 L
LIIZBEETH Y, ddY TIEMOREIFR 0% <,
C LAV AR AR AN B - 72, BLAERL
ELIEOREEFER L2 EFE 2 Tnb,

X110, #1012 31F093T #k % H \» 72 W A ) ploik
#7572, middlebrook aerosol chamber (Tri-R In-
struments, Rockwell Center, N.Y., Model A42) %
Flvs, WA & L Tl3 Tween albumin RSS2 34
REEWIR % HHEA VBT, o7 2 L D605
TH#10* vou 2Bl E ST 2, ddY =7 Z %200
IMAMHL, 1BEIWMARPEDL, 2HIZIZFIE
L2 FEFH O silica # HTALIE & L CLOMIRA S &7, 1

I3RS K A B (££70~100um), fiod 1
Eil:li Degussa #t ) silica ({%£25~50nm) #f#H L T

o %’l%ﬁi silica BPALE#f TR CE I3 9 MEj% T
2ELA Lo TBY, ZOBOMEREENLFEHT
Hfﬁ@[/\lﬁfiﬁ*li IVFTHNDOEED consolidation & X°

‘P*Hﬁtf FEETOUAIRE T, MBS LR
DFFRA %, £72, silica DADRANIZ 138 DM
AL XL T REIZRRO L W h - 72,

HiALE & L T silica WA (FHEA) (22w Tl

Taquet®”, THL® DEILE v P EFHFE L M

Table 9. Histopathology of Murine Mycobacterioses

Time M. tuberculosis (H37 Rv) M. kansasii (KMC 1113) M. avium-intracellulare (31F 093T)
(.:g(esr) Lung Liver Spleen Lung Liver Spleen Lung Liver ﬂ’lﬂ Kidney
Challenge C.agg Gr. Prol. Nec. (Gr.) (Gr) |C.agg Gr. Prol. Nec. (Gr.) (Gr.) |C.agg Gr. Prol. Nec. (Gr) (Gr) (Gr) (Hd)
3 ¥ +% * HEX bt + + - + + - + - H + - -
4 + 0 HE~HE HE e~ b
6 + + + - + + N + - HH + - -
11 + + H~H o + + + ~HE o H~ + +
17 R + + R e +H + +
23 : ~H + - + + tet ottt o - H ~H

Abbreviations : C. agg. = cell aggregation of mononuclear cell,
Nec. = necrotic change,

* @ grades of histopathology

Gr. = granulomatous lesion,
Hd. = hyaline drop degeneration in tubular epithelium

Prol. = diffuse proliferative change,
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kansasii DIEYERA H 5, silica £ 723 kR 2
FOWRA (FEA) BILEIZ £ - TEEDRED 5 1L
)L ETEESEML 72 ) T 2 BEIE AMIEDFAE
BER DB L CEBRIEV, ZiUE & L < M. intra-
cellulare 31F093T # TW A YT T NAERATHET
bHbHZEHHBRL 72,

(3) =7 2Bt 71 D&

ZHLE TN T X EREREIE S IRIER T AR
v/ Bpre T LThsd, Lorl, AMIERILA2D
BR TR SO E T L2 EEICRE
FET B En %, BRICE ) AR REETNMIBL
Lt nEEAHZEELZLNHTHS ), Gangadharam
578 kg EfC L TRLE L 13 ddY =7 AUD silica

[logio]

»———— NO pretreatment
0 9 s pretreatment with Silica A (70 ~100 um)
3 o-———o pretreatment with Silica B (25~50nm)
5 8
j=¥]
=
37 g
& 2
S 6 =
= <
g S
2 5 |
)
g, Y
S

0 3 6 9 15

Weeks after Challenge

Fig. 10 Murine Air-borne Infection with M. avium-
intracellulare (31F093T).
—108 v.u./m/ Dubos Tween albumin culture —
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#7¢  cortisone acetate, trypan blue, cyclophos-
phamide 7 FEA % 5, BCG T X it % 31F093T
B TRRET L 7208, Wi~ 8L silica ATALIE
TR A B B DB 252 5 L7212 1k - T
B, LarL, BUIZRL Tldha ) ORE»A LI
trypan blue B AL (3 W00 % TC T B % K- Bn & ¢,
—J5 cortisone % & € B 13 M o> B & RN OIS
B AIEIT B EORREG T D, 72, silica
HIALE TI3 MO E RO RN, &L WIFIER
ThAHL S, THLDITRNOER DT &IEEET
NADIEAIEGHOMETH 5,
V. AMTORBEETINICLS
Experimental Chemotherapy

M. kansasii & M. intracellulare 1= £ 5 = 7 Z &Y
EFILRLE L O C—IREREKEIZZEL THhENT,
AL CloER L 2 BREROMELIENS,
(1) £ M kansasii it D AR ER

BV KMC 1113 #R 2 BV e HUR R O B ks
BEE B X F G EERORBEYY K11 (B, Fib
W% 57 1 348, 1982), 12 (B, ZFb #Htk 57 1373,
1982), drerIZ#EI1 (W5, % H5H% 57 @ 371, 1982)
2R L7, BILICOR L 7 MR GE R OB T, FEiA
BB RO MR I 6 LI ) BT L,
F LB EOM RO A R L T b,
RFP B35 7% ) B & L, SM AT
B EEE L I0a 2 5, RI200m L 2R
B BTl 2R EE T % AT, HAHE R R OFE,
LY KBEOWEAEREL TV 570, FRHEHBERICE
W LM OBRICE O INA A b LG, b bWt
BCG e & M0 24 5 11 5 H RSO BRI & Ak %

Table 10. Murine Air-borne Infection with M. avium-intracellulare (31F093T)

Silica A : Si0, (Nakarai Co.), Smg/ml/
Silica B : SiO, <Degussa, Frankfurt> 4mg/ml

a. M. (FRG)
L?Fpiir? eOf ) ) Silica A Inhalation Silica B Inhalation
after Air-borne Infection ) ) )
Challenge Air-borne Infection Air-borne Infection
3 days - 0.22f
3 weeks H#* - H# 4+ 4+ | 026 |+ - + - + 022 |- H#H H# H#H +H | 024
6 weeks HOHE HE H HHE | 051 | HE 4 | 031 | H H H | 0.38
9 weeks HE M HH HH | 051 |+ HE HE H | 048 | HE HE HE | 046
15 weeks | HE HE ot HHE HH | 049 | HH HE 4 | 0.61 | HE HE HE | 0.67
* Symbols — = no macroscopic lesion, + = scattered nodules of middle size

+ = multiple patchy consolidations with scattered nodules of middle size
+# = lobar or segmental consolidations with scattered nodules of middle size
+H = lobar or segmental consolidations with gross nodules

+ Mean weighs of lungs (g)
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[log;, ]| ®——* Control [log,, 1

b—a KM

Viable Units of Bacilli per Spleen

Viable Units of Bacilli per Lung
w -~ w =)} BN
—» 4.00 x 108 v.u.
~™ Treatment begun
Nﬁg

01 3 6 9
Weeks after Challenge

¥ OB 8B EI

8+t

—> Treatment begun

——» 4.00 x 108 v.u.

013 6 9
Weeks after Challenge

Fig. 13. Chemotherapeutic effects of KM, RFP and EB for murine M. avium-intracellulare

infection (31F093T).
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Fig. 14. Chemotherapeutic effects of KM, RFP and
infection (31F093T).
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HEH» LHIN L VY, BEEREL UEI—DORAT
HDH.ER, MEBRTRFPBEOMRICERNA LI
5, BHEEICHE»HDDOTHH I, L L, EKI0IZ
A LIS L) ICEEEE O KEHEEIZ L > THIRE
TIREIT L DL IEER L DENRIO LI,
(2) EBB M. intracellulare i DG HEEER

31F093T #k % v 78 —al H DA #ER X113, 14
#1212 L7z, KM, RFP, EB M EiAEME &
KM-EB-RFP it i X ##at L T\ %, 31F093T
ROEBRBERTD 1 %/ 8 oo B MR E T,
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RFP (2 i g4t #:, KM 25ug 2 A58 &mftt, 100ug
ICREZ AL, 72 EBSug o ALt 10ug i
B E oL T, RIICRL 2 ICEED » %
Z, RFP, EBIZI3JHA EiHHMEL L L HEL 7255,
KM Zi3h7% ) i FEH»H 5, 212 RFP & EB
D 2EFIEBINT 5 L IGEHNROMEENS A SN S, K14
WL 72l o BEREOHER L 2 O HE % E4T,
EEEEET L EDFREIRENTEE2 D, &
LB OHMEAT R A L7, =7 AN % ZET
U Z DY TV IR O WIRBYFT R A T 4 Al

Table 12. Chemotherapeutic Effects of KM, RFP and EB for
Murine M. avium-intracellulare Infection (31F093T)

— Macroscopic Lesions —

Lapse of ER.
Time Untreated KM RFP EB KM-EB-RFP
Chzflig;lge Lung Liver Kidney| Lung Liver Kidney| Lung Liver Kidney| Lung Liver Kidney| Lung Liver Kidney
(3 to S mice) (5 mice) (5 mice) (S mice) (5 mice)
U
24 hours | =* - - 0/3 0/3
lweek | - - - 0/3 0/3
- H H - + - - H - H+ H o+ - -
3 weeks R~ 2/5 1/5 . - 1/5 0/5 Cow 2/5 1/5 — 1/5 0/5 “ 1/5 0/5
H HE H -+ o+ H HE H H HE + H o+
6 weeks P 5/5 5/5 “ o+ 1/5 5/5 . 3/5 4/5 . 4/5 5/ i 1/5 1/5
HH HH HE - H H HE HE H HH H I
9 weeks PR 4/5 4/5 - 0/5 0/5 - 4/5 3/5 . 4/5 2/5 _ 1/5 0/
* Symbols of gross pathology of lung : —= no macroscopic lesion ; + = scattered small nodules ; + = many small nodules ;

++ = innumerable small nodules (miliary pattern) ; +# = innumerable small nodules with a few big nodules

t Number of mice with macroscopic lesions

e————e Control
o——o KM-RFP-EB
[log;]| #——a KM-RFP-EB-CS‘INH
&——a KM-RFP-EB-MINO
8| w——a KM-RFP-EB-CEX
o—aa
o 7
=
2
8 6
[="
= g
Q >
a 5 =
Gt —
o
2 48
£ Q
=N - /
2
= -
> [T
2 g ST
= 2
1 =8
2102 5 8 11 14 (wks)

Treatment

[logy, ]
8

=1

g 17

5

wl

sof ]

B =

T 5 >

] ~

m (=)

Gy v—

o 4 x

5 3

e 37 N

< =

S =

> 2 I §§T

g 2

1t =9

-10 2 5 8 11 14 (wks)
Treatment

Fig. 15. Chemotherapeutic effects of multiple-drug regimens for murine M. avium-intracellulare

infection (31F093T)
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