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Although various antimicrobial drugs show appreciable bactericidal activity in the
early phase (2 to 4 weeks after infection) of Mycobacterium avium complex (MAC)
infections in mice, no drug, as far as we know, can continue to exert the growth inhibiting
activity against the bacteria at the site of infection in the progressed stage. Here, we
studied the mechanisms of the bacterial regrowth which usually starts around 2~4 weeks
after infection. First, the changes in the level of TNF—a, IFN—7, IL-6 and IL—-10 in the
lungs and spleen during the course of MAC infections was examined. Tissue levels of TNF
—a and IL—10 increased around weeks 2 to 4, then rapidly decreased thereafter, and returned
to the normal levels by week 8, while levels of IFN—y and IL—6 remained very low
throughout the observation period. In this experiment, the bacterial CFUs rapidly decreased
during the first 2 weeks of the treatment with a rifamycin derivative, KRM-1648, and
thereafter the regrowth of the organisms was observed even in mice treated continuously
with KRM-1648, although the rate of bacterial growth in the treated mice was much lower
than in untreated control mice. Second, effect of either anti-TGF-8 or anti—IL-10
antibody on intracellular growth of MAC in human monocytes cultured in vitro in the
medium with or without addition of TNF—a or IFN—y were examined. Anti—-TGF-8 and
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anti—IL—10 antibodies potently reduced the bacterial growth in monocytes. Effects of TNF

—a and IFN—7 in reducing the bacterial growth was potentiated by the addition of either
anti-TGF-B or anti-IL—10 antibody. Third, anti—IL-10 antibody augmented to some
extent the chemotherapeutic efficacy of KRM~1648 against MAC infection, when the drug
was given to mice at weeks 2 and 4 after infection. From these results, it is suggested that

IL—10 derived from MAC-infected macrophages in response to stimulation with some

bacterial components, such as lipoarabinomannan, might downregulate the antimicrobial

function of host macrophages against MAC.
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1) EBi~v 2 MAC Etics i sl CFU
EH A b AA vOHER - 5BkO BALB/c Rlffv v 2
(A& 27 v 7) i MAC N-260 £ (SmT HHEERAK)
(Gen—Probe 7 Z T & » T M. intracellulare &[5
E) ?2.4~2.9%x10" CFU % iv &§sE, FHLD
Ry SFEHY )Y T oAy HEAKRM-1648
(KRM ; 2.5%7 57 34—0.2% Tween 80 7Kic
g (0.4mg/~wv ) Z1H11E, #E6E, &AM
Kbtk > TROKEG Lk, £/, ERICL > TRILIL
~10H 7 o YHiAD 50ug o2 K4 2 BLU 4 BRD
HoMlip BE LA LD B, FERICST Y REERK -
HRL, WS ARG L CAEBRRKkPTREY
F4 2L, zoRTAREEN (CFU) % TH11 #X¥
WRETEHIET 2 & & bic, EBUCK - T, ThoR

DFREIZA MO OBELEFPOEESA AL
[tumor necrosis factor—a (TNF-a), interferon
—y (IFN—7), IL-6, IL-10] L XV &2 &ADH A 7
4 KT ARG B LA F VESF v vy EV S
Pitk%F W 23 ELISA #THIE L 77,

2) b PHIROH M. avium PLEE O RGE -
Ficoll #: TH%L L 72 PPD MG M o fH A O AR
B (PBMC) #AUE microtiter well FicffE&
FCHBKOMBEEELB L, I IZ M avium
LRI14F#k (SmT H£HESRK ZEAIER, 5%
HoM#Es £ TNF-a Fld IFN—y &50h
IL-10 F 7238l TGF-B fikowgFnrdsW\Widz D
AR ERML 7. RPMI-1640 ¥iihc 7 HRESEE L,
kAP CFU % THI10 ERPHR ETatfi L%

1513 #

1) KRM #58 X UH#ES MAC i< v 2 Offi
YA rHA VL NIVOEH

MAC #~ v 20flil CFU &, KRM #5007
ORI <, Y 2 BE%TE—EHEEOR ORI &
nh, 2B TREOHME®A LN (Fig.l-
A). 7T TREB—EMR BT 5 KRM 5050
WIS < ABORES A M A VLRV ERIEL 72
LA, PUTOBENR NI,

THbH, (1) fivy 2BITBWT, TNF-a 3845
RifcBgcsmL, FRSHcRBE4ERII -7
BxERL, DB Lo LT, KRM 58T
Y 2 B TIRIER S RE & B ERE O E /R L
128, LIRS %99 — v oh, k5=
ABICH DN BG40 TO TNF-a LD EFE
KRM #5ic k> Tl s b T &9 -7 (Fig.
1-B). (2) IFN—7 13, FEEE5HTRRL48%EE -
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Fig. 1 Changes in CFU (A) and TNF-a (B),
IFN—-7 (C), IL—6 (D) and IL-10 (E) levels in the
lungs during the course of MAC infection in
mice with or without administration of KRM—
1648. Normal cytokine levels (pM) were as fol-
lows : TNF-a, <106 ; IFN—7, 12.5 ; IL-6, <8.7
: IL-10, <13.5. Detectable limits (pM) were as
follows : TNF—a, 106 ; IFN—-7, 9.7 ; IL-6, 8.7 ;
IL.-10, 13.5.

7 & LTELEMAA SN, KRM REHTESE
BERRIZE LTI EACRHAEBA S L3 -
to (Fig. 1-C), (3) IL—6 13 KRM 58, 58
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Fig. 2 Changes in CFU (A) and TNF—-a (B),
IFN—y (C), IL-6 (D) and IL-10 (E) levels in the
spleen during the course of MAC infection in
mice with or without administration of KRM—
1648. Normal cytokine levels (pM) were as fol-
lows : TNF—a, <106 ; IFN—7y, <9.7 ; IL-6,
<8.7 ; IL-10, <13.5. Detectable limits (pM)
were as follows : TNF—a, 106 ; IFN—7y, 9.7 ;
IL-6, 8.7 ; IL-10, 13.5.

MAC &~ v 2 DN CFU ififilN CFU 0854 &
FIFERE SR AR L, KRMB50F#OBE<, &
42 BB TlR—BHEOE OB, 1, ThLMRH
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A RN CFU KB 5 L0 PPBVWERDA LN
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SVTH B MBI TIRPCRE AT A SN, ¢
BbH B, (1) TNF-a BIE#RE~ Y 2 BTy 2 A%
KELwE—7ffizxRL, UIBREFLAZDIHELT,
KRM #5H Tl 2l icmhs#s S hi- b oo,
ZOHMEERE <y 2B I~ EhTH -7 (Fig.
2-B)o (2) IFN—y BB EGH Tl 4 BikE v -2 &
L7208 SERBEEMA A S i, KRM B 58
TREBRPNAE L TIEEALRBBAZEL 5 &
375, - 7 (Fig. 2-C)o (3) IL—6 13 KRM #58% »
FEEHOVWFRDO~ Y 2 THLEEPREELCIZE
A ERHBBAAZBZ 52 2 L3 -7 (Fig. 2-D)o (4)
IL-10 i3 KRM 58 « JERe 58 & & G: 4 BR%ICER
FBINA A SN, KRM R TIRIERSEICL
NTZD R OBESPLRLEVEHEALA S0z (Fig.
2-E)o

3) AR IL-10 BL U TGF-BIcLb<xr 07 7 —
Y OBt MAC BETE T O i)

/787 r—YVHOMPEET S IL-10 BX U TGF-
Bitkb=suv7r—YHBOH MAC KEEHESE
DEIBHEBEBLEZFILZOMICOVWTHSZHWT, M
avium * H A& L7 b P BBERZE IL-10 ® TGF-8 & %
WIEINSDHA FH A victd BEERE Y o vkt
TN U o B TREER U 72450 0 BAER Y T D B 0 2581
DWTHRE LIcE 25, DITD &) BEEENE S,
(1) M. avium %#E8&LIBHEKZ IL-10 » % Vi3 TGF
=B ® 0.1~10 ng/ml % &L K Hih TR L 72354,
HERN T OB OBl IS B H B WV IR S 1
fol Wkt X BERIRA SN - T, i, 300
units/ml ® IFN—y O RMIC & > TR EKRO T M.
avium TEHIERICE L7295 Shiratsuchi 5
OEGES BRI N e (KNE), (2) It IL-10 £ 72135
TGF-BHtkZEZMA 1254, FEHiFICBVLT M
avium O BERA B O @ WHifiRs Sh, o &k

Table Effect of Anti—IL—10 Anti

OB B0 % B 125
DLUTHE» SO NSRS A b H A4 iz & b BiEk
BEOH M. avium TGO FEE D down—regulate &
nzageEsRKrS i (Fig. 3-A)o (3) TNF—a ®
AT & 0 RIS A I N T M. avium DBEERA
HIEOIET, b B HIROTT M. avium BREHRED L
EBBEDHEN, ORI TGF-B &2 W idhi IL-
10 LAk > TE Sicss h (Fig. 3-B)s
%7, IFN—7y ORIIC &L > Td TNF—a ORMOEE
EERRIT, BEROIT M. avium REEED STESED &
N, TORBESE B IL-10 b 5\t TGF-8
PUADOHERIC & > Ta Sicima n (Fig. 3-Cs
4) MAC &%t~ v 2icxtd 3 KRM O iB#EshRIc
FE 34t IL-10 Pilhf 5 o e

Table ¥, MAC N-260 ¥k&#~< v zic$i IL-10
PR B0 ug) #RE4% 2B L4 EDE 2 EIch -
Tip 5 L5840 KRM OERNRICRIZTEE%,
&Gy 6 8% TOfiti « AN CFU 2$51EE L TA L DT
Hb, TN BESIT, ik ORA CFU i
IL-10 A GIc L D, AREESARBVETHDRP
WOT BEENS SN, Thid, SRIOKRFTRI
IL—10 $ifA#¥ 5855 Denis # & ' Ghadrian O#4®
DENLD &I DIh -t WK IL-10
7oy F Y IBPRATNTH -2 EITERT B LS
EbhBoT, BE, FoRS5EAEINL CHREE
HEDHTWDB,

E

VUbokiEi v, UTO XS 3EEM[RETH 5,
bbb, (1) MAC < v 2D ftis X A IL-10 v
NV, w207y - VEMLYS b HA v TH B
TNF-a ® IFN—¢®'? offifA L~ o L5 &7
TE50, PPENT—BMIC ERL, &5 o
NTO IL-10 L N v o E5F & BRYE o f g6l o Bits o

%=

body on the Expression of

in vivo Activity of KRM against MAC Infection

KRM treatment®  Anti—-IL-10¥  CFU/organ (6W)®
(0.4 mg/mouse) 50 ugx2)
Lungs  Spleen
— - 1.3x10% 1.7x107
+ - 1.7x10" 1.0x107
+ + 1.0x10* 8.1x10°

a) KRM was given po to mice (3mice per regimen) daily from day 1

for up to 6 weeks.

b) Anti—IL-10 antibody was given ip to mice at weeks 2 and 4.

¢) CFU (1d) : lungs, 3.1x10" ; spleen, 1

Ax108.
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Fig. 3 Effects of anti—-TGF—A and anti—IL-10 antibodies (10xg/ml) on the
growth of MAC in human monocytes. Intracellular bacterial growth was
studied for monocytes cultured in the medium with or without addition of
indicated cytokines. (A) None added, (B) + TNF—«, and (C) + IFN—7y. The
representative data of repeated experiments using monocytes from different

donors are indicated.
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Fig. 3 toR Lcpkfsi& v, $LIL-10 &$i TGF-8 it
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WERAE O FRIED X h = X s %, GRS SR
L, DFoHIRAE 2,

(1) MAC &= v 2 Dfffids & U IL-10 L Vi,
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(2) in vitro EBHRT, IL-10 8LV TGF-5 O
FhiCd b P HEROP MAC JiEEE% down—regu-
late A TEAMPRED T,

3) tn Lo £ b, IL-10 %13 U &3 2 HusEdk:
FA SR VD, BPEHALTOT 717 »— Y% Thl
s >0 TNF-a »50id IFN—y B&D~vs o
7 7 = VEMAL A+ h 4 v DEH% down-regulate
T 5 C&ickh, MACIERLEOFEEEFHES 5 Ak
DRI S i,
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