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PROFILES OF EXPRESSION OF THE THERAPEUTIC EFFICACY OF
KRM-1648 IN MICE INFECTED WITH MYCOBACTERIUM AVIUM COMPLEX
AT DIFFERENT CHALLENGE DOSES
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'Chiaki SANO, and "*Haruaki TOMIOKA
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Studied were made on the profiles of the therapeutic efficacy of KRM-1648 (KRM)
against Mycobacterium avium complex (MAC) infection, which was induced in mice at
different challenge doses, in reducing bacterial growth in the visceral organs and altering
the profiles of cytokine mRNA expression at the sites of infection. First, bacterial
growth in the lungs of mice infected with either high or low challenge doses of MAC,
was reduced due to KRM treatment. This effect was noted even in the early phase of
infection (week 4) in mice, that were given a high—dose infection. Second, marked thera-
peutic efficacy of KRM was observed in mice, that were given low—dose MAC infection,
in terms of the reduction in bacterial loads in the spleen. However, in mice given a high—dose
bacterial challenge, KRM did not exhibit such an efficacy. Third, the expression of both
proinflammatory cytokines (TNF- a, IFN-y ) and anti-inflammatory cytokines (IL-10,
TGF-8) in mRNA levels were increased at 4 weeks after infection. Notably, all of the
cytokines tested for the mRNA expression levels were higher in mice given a low—dose MAC
infection as compared to those in mice given a high—dose infection. KRM treatment
increased the mRNA levels of these cytokines at week 4, while TGF- 8 mRNA expression
at week 8 was conversely decreased by KRM treatment. These findings suggest that the
profiles of the therapeutic efficacy of KRM vary in mice given low— or high-dose MAC
infection.
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bhbnidkils, XvIyEFH2o 7077343 >
KRM-1648 (KRM) &< 7 A TH Mycobacterium
avium complex (MAC) BRYREIZR L TRGAIH T
BENERSIRERL, BE~T AOEFHBDEN
BREERAFD 5N DA, KEROKGIZL Db 5T
T L2~y ADEHRNAR L, 22> TEREKSG <
YADEFNE Y b1 ~2F =5 =% R HEANFRDH
NBZERHELZVY, FERTIE, LBEWEED
MACH (#107CFU) %##IRNZEFET L LI12XY
MAC BYEZERLTHBH, Edn k) R T E#S
H&d, cok)reIs (BFICHEERE) (ERL
LD THLUHRENEZZONS, T2, bhibhid
MAC B~ 7 A Dl & - B 2580 A b A A
v (CK) ORBOBHIZOWTH DY, EHIE
FH~ 7 ATORM CK HHEOMMICHE L CIEHME
DL VEREIBONZL DD, KRM H5OHEEIZOW
TOREME, EBREMG (BT ANORBRERR) 12X
D2 ) EHT AERSED SN,

ASENT ERD LD REESICOWTOEREMZ 5
{, B - EFBERHE CER L ZERY~ Y XA MAC &
BIEIZBIT D KRM OEFRF R IOV THEBERE T2
bz, KRM#E5dH 5 W0IFEES DR~ XDl
BT B4 A4 Y BIETFORBOBAAIBEEREE
DFENVZEoTEDE ) EEEXZITAONIIONTH
EHETowstemz 7z,

MR EHE

1. 8% MACEZ L ) 08 S /2 M intra-
cellulare N-260 % (ILiE#I16) % F\v 7z, KEHKRIZ
TR L TROE VL Y RAEHF LTS Y,

2. HE3R%H)  KRM (BERMLFET¥) 325%7 7€
7 AN 0.2% Tween 80/KICHEE S €72 b DRV,
3. < AERM MAC B : 6 B# D BALB/c Rl
<A (HEZ V7)) IZMAC @ 5X103CFU & 5 W id
1X107 CFU % BHRAIESE: S ¢, P 6 B L 0 BRREK
H58MY (50 mg/kg) PKRM %2V v 72 HWTHE1
%8 C 8 B bz o TROKE Lz, REHIZT T A
RER - HRL, Mo el LABEEKRT
REVFA XL, ZORTCAEREAM (CFU) % TH11 %
KPR ETEHAIL 726

4, Y~y ABETOEE CK @ mRNA 38

MAC &34 BI U SEBEO~T Y A L) PlEEHREHTL,
BEROSFEY 12 LT, TNF-a, IFN-7, IL-10,
TGF- A ® mRNA %% RT-PCR & TllE L 72,
Thbbt, BELD total RNA #3iliL, oligo-dT
primer & SUPERSCRIPT I##EE58E (51477
sEFVILY I V) BFVT cDNA 2FRL, XWTEH
CK \ZH# R M7 primer # FIVT® PCR (94T, 14
58C, 2475 72C, 243 25% A 7)) 47w, 2%
agarose 7 VESIKENC X Y Bl NS PRI L2, %
BEHEIZ, TitDprimer ZfEH L7z : TNF-a : AGC
CCACGTCGTAGCAAACCACCAA/ACACCCAT
TCCCTTCACAGAGCAAT ; IFN-7y : GAAAGCC
TAGAAAGTCTGAATAACT/ATCAGCAGCGA
CTCCTTTTCCGCTT ; IL-10 : TGACTGGCATGA
GGATCAGCAG / ATCCTGAGGGTCTTCAGCT
T; TGF-8 : AGCCCTGGATACCAACTATTGCT
TCAGCTCCACAG/ AGGGGCGGGGCGGGGCG
GGGCTTCAGCTGC.
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1. B O5PIREERE~ Y 2285 KRM Ok
R RFBL

Fig. 1, 213, B4 O IERERED MAC % B &+
7-=w A 1 HSET KRM OS5 %217 - 254
DERDEBHEOBMEREBFNERBOMB L IREL L
THELELDTH D, MHNERBEREL LI25E,
EHRERREY Y ATIE KRM #5142 & 2 E 850 R I3ZBE
&Y 4 ABRD L RO H5NEH (Fig. 1A), EEEEG
< A TIZBYE 8 BIZ 7% o THDTE D LIZEHERDS
BOLNDL T D7 (Fig. 1B), P, K48
HIZBT B IS M BBEOMANER KT 5, KRM
5=y AORERBOBAE, T4bH KRM OEHR
PMRFEHOME X, BEEREOSEICLINEDLLI LI
otz (Fig. 1A, 1B).

CHICH LT, BAAREKOERZEBIEL LTAHALY
4 (Fig.2), BREBRRE~YY A TIIES 4 BHOAL
59 8 BEHICBWTH KRM #5112 L 2 WHHFEHRITIE
LAERD LN Do (Fig. 2A), )5, EKE R
Yueow A TIRRYE 8 BHICIE KRM #5412 & 5 A4
ORI RO b/ (Fig. 2B).

2. B IEREREY~ Y A QMEIC B % EHE
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Fig. 1 Profiles of bacterial growth of MAC in the lungs of infected mice
treated (@) or not treated (O) with KRM. Mice were infected with a
high dose (1X10"CFU) (A) or a low dose (5X103CFU) (B) of MAC.
*, *¥*. P<0.25 and P<0.1 vs the control mice (Student’s t—test).
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Fig.2 Profiles of bacterial growth of MAC in the spleen of infected
mice treated (@) or not treated (O) with KRM. Mice were infected with
a high dose (1X10"CFU) (A) or a low dose (6X102CFU) (B) of MAC.
* ¥ . P<0.1 and P<0.01 vs the control mice (Student’s t—test).

CK #8 & KRM #5055

FLMAC REOFHE - BHIIKIZT KRM HE5 0¥
BUIZOWTHRLHEMNT, EHibCIEEED MAC
RGP ADWIZ B B %5EME CK (TNF-a,
IFN-7) BXOWHKERE CK (IL-10, TGF-8) @
mRNA EHOMMIZ oW THRE L7, Fig.312id
RT-PCREIZL - THEONIEEERT, TTREM
CKiZ2WTid, (1) TNF-« mRNA I3, #0Eg 48
HOBERBREYIATEBETAI L, SHICERE
WEOSHEIZLSLT KRM #5138 % 4 BE TORB
PSS, RESHATRIICETEE22E, (2
[FN-7y mRNA OB, KEEEE~Y 2 OREY 4

B OO ARIZRBD SN, Eild TNF-o« D4 L FH
B, KRM#ZESIZE DRI NS Z LAHL 2R,

T 72, AER CK I22owTid, (3) IL-10 mRNA
BB, BEEROSEII» 2L TR 4BEIZED
b, BEERRETLVEECTHLIL, SHIZVWTH
DFBEED KRMFESICE 2 BBHEEISBOONE S
L, (4) TGF- B mRNA X, WTFhoEERHERED
BaELd, B 4BHI O 8 BRI, THRIERHRAI
HHN, WIND phase THEDOREIIKFHERL~
JATENFELWIE, SHICKRMBS5IEBEERE
DEFEZDDH 5T, B4 8EH TBEEF ORI

T, MICER S HE TRERETEIERITI &%
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Fig.3 Profiles of the expression of TNF-«, IFN-7, IL-10, TGF- 7
mRNAs in the spleen of MAC-infected mice at different challenge
doses. In parentheses, the ratio of each cytokine band/ B —actin band is

indicated.
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ASEOBEHIZE D, MAC BE~ 7 A Zx$ 5 KRM
DEFERROFBEOMIZIE, BEEROSZECINE
FORRPBEOONDL Z EHHL MR o, FFICHIA
HERBEIREL LGE, BREREE TR TRy -
72 4 BBIC BT 5 KRM O BB R 4% E B &2 &5
BT &Y EFBDLRTWV S, Eo T, MNAER
MERELT 251, BREBREETVERHVED
KRM OWEFEL B0 L ) B» SFMTE 2, i
¥, BRARKEEZEEL LHa1E, BE8HEICB
TH KRM DEFMESHE TR 22 o B E & S
272 LT, BREEBRRE~ Y A TIIEERERDR
DL, EoT, MAERKMOEBLIBEL T556
i3, BERETO MAC BRETFVOFFERETORK
YPeEFIWAZHART, EHOEBRZRE L) SBIC B L
IBBDEEZLND, BB, ZOREITHIRNELSR

oW TDLDTH LY, BABBEEETMIIBVTY
FRELTTEMSER b b, TH D IBRERRERL
BIRABERE TV, WTFLoOBA L b BEERE S
108 CFU & LT KRM @ in vivo PukSt% M & M % HL#k
LT 575, KRM OEFRMEIGBREELET IV
KBTI VHBEICROONL LHE LTS, ZO%
4, BEEEEETF NV CTOEEREZ DR LAEEI
12 KRM DEBFMERBICEIED L ) 2B BEIBENLD
DTH5 ) 0o BIKIECHETH S,

HERMEEYE & L CONMBREORRELWEEHET
530, B MAC 2 GLHEBEEOF OB Tk
<7077 —VNREENE L RERED 2 0TH Y,
CNICHERT B3R % Thl ¥ 4 7OREFENREEK
PiRB L RERRICEELRELYEALTEBY, &5
IZ1E Th2 %4 7OMEIME CK & v b7 — 27 OEHEALH
P BRYE DO BRILICEE LR ER Y Fo TWnhHdD L
EZHN59~10 SEITE ) L-REEOMET, #
BEEORLSL MAC KRR Y A TOEME CK OER
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DM, 3512, 2hd CK BRIZKIZT KRM iGN
HEIIDOWTHERE LR TH 557, BRENZ &2,
TNF- ¢ ® [FN-y % EORIEME CK DA 7% 59 1L-10
R TGF- B % L OPREN CK @ mRNA D WThd
B, BEERPE~Y T AOHEAIIEHEBRRE< Y 22~
THCRELL, 202 did, BEERERTIE, @5
PORERIC & 2 REANCHESREDOH % ) FEICHE X
NTVLIEEETRBE L TV, BICHBE LX) 12,
10"~108 L) BHED MAC OBIRN KLY % 217
YU ATIE, B2~ 3 BRICERIGEI Y 7L v —
a7y —IVOFEEFTNIERN LA THBEO< A
FPURERRDET RO LN LAWY “ k%
REHEE~Y 707 7 - VOB XL ARERGHED &
REBREI YA CTORERESXZ2 5 L TEERMEL
%59, A&, MAC BEBRDOREY A b H A v
mRNA OREBOHERIZOWTIFIZ, TNF-« & IL-10
WOV TIRWTNOBEEEEDHE b e 4 Bkl
ENBLOD, §BBIIIETTLEVSBREEHRS
NTHY, FKOEFEN ELISAETINS CK &N
LANVTORBROHER LB L Z2HACBESRTY
%9, MAC B3 4 BLU% D phase T 9 LBER I
ZHEEE LTIE, QS 4 BLED phase ICFB&
ZHT TGF-8H 2 I EEH 2~ 4 BICRBE L M
T IL-10 & EOGEHFIET 1 v H A4 v ick B~ s
77— VBEEOIH Y L@OQMAC Bttt 2~ 4 B CTHE
ENBH TV yH—<r0 77 —JI2L B8, i
Th 1 /5% ® down-regulation V12 7 &5 2 S5,
SHOMFFTTHO MAC B~ v A DREEIZ BT 2 B
FABBLU8ABTOLEME CK O mRNA BH O
Mz, BEEEOSEZMbHY, %0 ELISA 2 H7-
EHLVAVIIBITARBAEEYY L2 —I1235 b
DTHolze LOLENS, BI4BHEDO<T ZIZHD
N7:&% CK ® mRNA BHIZKITT KRM #50#
BIZoWTIE, SHEOKETH S Wzl & Lokt T
BonzZzh ) L OBICETORBEIZD SN TS,
BIECORMERARZMAT L2012, B~ Y AOMT
D& CK ® mRNA BEROBED AL HF, BOH
MAC JilE#Hl iy sy 2u<xAvy) »ftsk LT
B EOTELICHIRMEL EDDODOH M, 20
BARIZ DWW TR BEHE Lwv,

¥ &8

# - RTHRERE MAC BH:~ 7 2 TO KRM D4
FRREBRORMZ B (W - 1) WERBOHES L&
HECK BBZIEL LTRBRILZE 22, UTOH
OO NTz, (1) B~ T R TOMPER M % i &
LHE, BEREG~ 7 X Tk KRM OB B2
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BERHERE~Y AT Y BHIZEZD SN, (2)
PRNER#E IR L72HA121, KRM OEFRI
BEEERRTORED LN, (3) K~y A 2B
5 HRIEM CK (TNF-a, IFN-7) B X UEHH
CK (IL-10, TGF-8) ® mRNA %83, K4 8%
ICHEE L72A%, WEFho CK L ERBEREY AT
DEBVPEHEREY T A TORBIZENTEL {En
ZENGFd 0T, 72, THHD CK O mRNA %Hi,
KRM &5 X W D 5T S h727%, By 8 Bk
TO TGF- BHEBUIMIZHET L7z, Pk, MAC B3
ETNVTE, BEEEOSEKICL ) KRM OBREDE
RBEOMMIE TR L B REIRE SN,
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