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JTP3309, a newly synthesized lipid A—subunit analogue, was examined for in vitro and
in vivo antimycobacterial activities. Firstly, the effect of JTP3309 on the in vitro anti-
mycobacterial activity of murine peritoneal macrophages (Mgs) was studied. When resident
peritoneal Mgs from CBA mice which had phagocytosed Mycobacterium avium were treated
with JTP3309 once from Ohr to 24hr after the initiation of M¢ cultivation or three times
from Ohr to 24hr, 48hr to 72hr and 96hr to 120hr of culture period, there was no increase
in the anti—M. avium activity of the treated Mgs. On the other hand, the bacterial growth
was slightly inhibited in peritoneal M¢s from mice which had been injected with JTP3309,
in comparison with that seen in resident Mgs. Secondly, protective and therapeutic
efficacies of JTP3309 against M. avium and M. fortuitum infections in mice were studied,
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based on the suppression of the bacterial growth in the visceral organs including the lungs,
kidneys and spleen. BALB/c mice infected i.v. with M. avium were given JTP3309 i.v. at the
doses of 10 and 20 ug/mouse according to the following protocols ; protocol A, two
injections 4 and 1 day(s) before the infection ; protocol B, once daily at days 1, 3, 5, 12, 19,
26, 33, 40, 47 and 54 after the infection ; protocol C, once daily at days 1, 8, 15, 22, 29, 36,
43 and 50 after the infection. Only protocol A could reduce the number of CFU recovered
from the spleen of infected mice. A/J mice infected i.v. with M. fortuitum were given
JTP3309 i.v. at doses of 10 and 20 pug/mouse, in the same administration schedules as above
except for mice killed on day 28. Only mice given JTP3309 in the protocol A were protected
from the death and the number of CFU recovered from their spleen on day 28 were
significantly reduced. These results show that JTP3309 possesses protective but not
therapeutic activity against M. avium or M. fortuitum infection.
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Table 1 Effect of JTP3309 on the Growth of M. avium N—444 Phagocytosed in
Murine Peritoneal Macrophages
CFU/macrophage
Agent Protocol Time of Concentration
addition® Incubation time (days)®
(hrs) (ug/ml) 0
None - - - 0.67£0.15 0.87+0.17  0.81+0.28
JTP3309 I 0, 48, 96 1 N.T. 0.98+0.17  0.58%0.10
I 0, 48, 96 10 N.T. 1.43+0.31°  1.31+0.77
JTP3309 I 0 1 N.T. 0.73+0.28  0.67%0.05
I 0 10 N.T.  1.91+0.29Y 3.53%0.67°

a) At indicated time, treatment of M@ s with JTP3309 was started by cultivating the M¢@s in the
medium containing the agent for 24 hr, subsequently followed by change with fresh medium free
from the agent.

b) After M¢s were allowed to phagocytize M. avium at 37°C for 1hr, M¢s were rinsed and there-
after cultivated for up to Sdays.

c)~e) Significant difference was found from the value in control culture.

¢) P<0. 05, d) P<0. 025, e) P<0. 01
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Table 2 Growth of M. avium N—-444 in Peritoneal Macrophages
from Mice Injected with JTP3309
CFU/macrophage
Agent Dose Incubation time (days)®
(£g/mouse)
0 3 5
None - 0.82%0.05 2.13%0.10 1.91+0.17
JTP3309 10 1.02£0.06° 2.66%0.129 1.47+0.20
20 1.39%0.13°  2.84+0.03° 1.26=0.09%
a) JTP3309 was given(i.v. to mice 4 and 1 day(s) before harvest of M¢s.
b) After M¢s were allowed to phagocytize M. avium at 37°C for 1hr, M¢s
were rinsed and thereafter cultivated for up to 5 days.
c)~e) Significant difference was found from the value in control culture at
each time point. ¢) P<0.05, d) P<0. 025, ) P<0.01
Table 3 Effects of JTP3309 in Terms of Reducing Splenomegaly and the Bacterial
Load in the Visceral Organs of M. avium—Infected Mice®
Spleen/body
‘Log CFU/organ weight
(%)
Agent  Protocol® Dose Lungs Spleens
(ug) A 8W 4w 8W 4W 8W
None - - 5.44%0.27 6.63%0.22 7.85%£0.11  8.39%=0.08  2.84%0.03  3.24+0.16
JTP3309 A 10 5.31+0.21 6.53+0.19 7.15%0.042 7.62+0.14° 2.17£0.25° 2.15%0.16°
20 5.45+0.24 6.65+0.23 7.17£0.12° 7.80%0.20° 2.17+0.11° 2.43+0.27°
B 10 5.38+0.51 6.96+0.20 7.91+0.15 8.57+0.22  3.35%0.15° 4.29+0. 36
20 5.49+0.52 7.10+0.29 7.98+0.19  9.04+0.162 3.63%0.31° 4.81+0.21°
C 10 5.33+£0.20 7.02+0.21 7.96+0.16  8.60+0.06° 3.50%0.35 4.28+0.22%
20 5.55%0.37 6.86%0.30 7.84%0.13  8.48+0.18  3.46=0. 259 4.57+0.37°

a) Mice were infected at day 0.

b) Mice were given i.v. injections of JTP3309 4 and 1 day(s) before infection (Protocol A), or 1, 3, 5, 12, 19, 26, 33, 40, 47 and
54 days after infection (Protocol B), or 1, 8, 15, 22, 29, 36, 43 and 50 days after infection (Protcol C).

¢) Significant difference was found from the value in infected control mice at P<<0. 005.
The CFU/organ at day 1 was 4.36£0.10 and 6.17+0.04 in the lungs and spleens respectively.
The spleen/body weight (%) at day 1 was 0.47£0.03.
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Days after infection

Fig. Protective and therapeutic efficacies of
JTP3309 in terms of increasing survival
rate of M. fortuitum—infected mice.

A/J mice were infected i.v. with M.
fortuitum ATCC23010 at day 0. The mice
were given i.v. injections of JTP3309 4 and
1 day(s) before infection (Protocol A), or
1,3, 5, 12, 19, 26 days after infection
(Protocol B).
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S B o Bk 4BRIC b B EFEROHRKICOVWT
H1:ETAHFig. l1IemRT &I ThHo1, THbB, X
MBIl I Protocol B (REEISEE) TIIRSES
BHic2f o<y 0P LIz LT, Protocol
AR (PHREE CTRBRERICHEFRLEIEFRDOE

Table 4 Effects of JTP3309 on the Change in Body Weight, the Incidence of Spinning Disease
and the Gross Renal Lesions of M. fortuitum—infected Mice®

No. Increase
Agent  Protocol® Dose of Fate Survival in body Spinning Renal lesions?®
(ug) mice time weight disease®
(day) (8) - + (day) — 1+ 2+ 3+
None - - 5  killed =1 0.30£0.27 5 0 5 0 0 0
5 died 3 -3.80+0.27 5 0 0 0 1 4
JTP3309 A 10 1 died 8 -6.50+0.00 0 1 (8 0 0 0 1
A 10 4 killed =14 0.00£1.88 3 1 (7 0 3 1 0
A 10 5  killed =28 1.00£0.79 0 5 (12 0 2 1 2
A 20 5  killed =14 -1.10+0.42 4 1 (T 0 3 2 0
A 20 5  killed =28 2.00£0.71 3 2 (@A 0 4 1 0
B 10 5 died 3 -3.50+0.71. 5 0 0 0 0 5
B 20 5 died 3 -3.50+0.35 5 0 0 0 0 5

a) Mice were infected at day 0.

b) Mice were given i.v. injections of JTP3309 4 and 1 day(s) before infection (Protocol A), or 1, 3, 5, 12, 19, 26 days after
infection (Protocol B).

¢) Figures in parenthesis indicate the average days required for the onset of the spinning disease.

d) 1+, small discrete lesions covering <25% of surface ; 2+, confluent lesions covering 256~50% of surface ; 3+, confluent
lesions covering more than 50% of surface.
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Table 5 Effects of JTP3309 in Terms of Reducing Splenomegaly and the Bacterial

Load in the Visceral Organs of M. fortuitum—Infected Mice®

0B E 4

=

=

No. Spleen

Agent Protocol® Dose of Fate Survival Log CFU/organ /body

(tg) mice time weight

(day) Spleen Kidneys (%)
None - - 5 killed =1 6.31x0.11 6.07%=0.14 0.51=0.02
5 died 3 5.55+0.42 7.23%=0.18 0.51+0.05
JTP3309 A 10 1 died 4.95 7.38 0.29

A 10 4 killed =14 3.06+0.04 5.40%=0.70 1.53+0.71
A 10 5  killed =28 <1.77+0.00 3.98%+0.43 1.03%+0.41
A 20 5 killed =14 2.98+0.25 5.46%=0.50 1.89+0.31
A 20 5 killed =28 <1.77+0.00 3.96%0.63 0.63+0.30
B 10 5 died 3 5.47+0.32 7.54+0.13 0.46+0.08
B 20 5 died 3 5.24+0.17 7.26%£0.13 0.52=%0.13

a) Mice were infected at day 0.

b) Mice were given i.v. injections of JTP3309 4 and 1 day(s) before infection (Protocol A), or 1, 3, 5, 12,

19, 26 days after infection (Protocol B).
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