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Table 1. Summary of healthy volunteers Table 2. Summary of healthy volunteers
Body Bod Bod Body
Case Sex ?‘%‘; height weigl{t Case Sex ?gi heig}):t weight
no- 4 (cm) (kg) no- vr (em) (kg)
1 Male 21 170.5 68.3 A Male 22 174.0 69.9
2 Male 22 165.4 62.0 B Male 20 181.1 75.3
3 Male 22 170.1 64.2 C Male 22 173.5 70.0
4 Male 22 177.1 65.8 D Male 20 170.1 63.9
5 Male 22 184.0 75.1 E Male 21 167.4 67.0
6 Male 22 170.3 63.7 F Male 20 171.1 67.1
7 Male 22 175.2 65.0 G Male 23 178.8 72.6
8 Male 20 175.3 68.1 H Male 21 170.3 59.7
9 Male 21 175.0 65.8 I Male 20 171.1 63.9
10 Male 21 173.2 71.6 i) Male 20 173.4 7.7
11 Male 21 168.7 65.2 K Male 20 171.3 64.1
12 Male 21 175.0 68.7 L Male 20 165.5 63.8
13| Male 20 180.2 70.2 Mean+SD | 20.8+1.1 | 172.3t4.4 | 67.4%4.6
14 Male 20 170.1 70.5
15 Male 22 175.2 62.1
16 Male 22 175.4 74.2
17 Male 21 178.8 70.7
18 Male 22 173.2 70.2
Mean=*SD 21.3%0.8 174.0+4.5 67.9+3.9
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Table 3. Serum concentration of NM394 in humans following oral administration of 200mg of NM441 with and without Al or Mg
Case Concentration in serum (ug/ml)
Treatment
no. 0.25h 0.5h 1.0h 1.5h 2.0h 3.0h 4.0h 6.0h 8.0h 12.0h 24.0h
1 ND ND 0.85 1.67 1.51 0.79 0.60 0.43 0.34 0.19 0.05
2 0.06 0.94 1.23 1.29 0.86 0.63 0.48 0.33 0.25 0.15 0.05
3 0.18 1.27 2.00 1.32 0.94 0.66 0.57 0.40 0.32 0.20 0.07
NM441 200mg 4 0.15 1.01 1.06 0.99 0.78 0.46 0.36 0.25 0.20 0.12 0.06
alone 5 ND 0.11 0.98 1.12 0.96 0.59 0.48 0.29 0.23 0.14 ND
6 0.25 2.00 1.38 0.81 0.64 0.43 0.38 0.23 0.17 0.10 ND
Mean |0.11 0.89 1.25 1.20 0.95 0.59 0.48 0.32 0.25 0.15 0.04
+SD +0.10 +0.75 +0.41 +0.30 +0.30 +0.13 +0.10 +0.08 +0.07 +0.04 +0.03
1 ND 0.07 0.08 0.08 0.06 0.05 0.05 ND ND ND ND
2 ND ND 0.05 0.05 0.06 0.06 0.06 ND ND ND ND
3 ND ND 0.05 0.05 0.05 0.05 0.06 ND ND ND ND
NM441 200mg 4 0.05 0.22 0.12 0.08 0.07 0.06 ND ND ND ND ND
with Al 5 ND ND 0.08 0.10 0.10 0.09 0.09 0.07 0.06 0.05 ND
6 ND 0.05 0.06 0.07 0.06 0.05 0.05 0.05 ND ND ND
Mean (0.01 0.06* 0.07** 0.07*** 10.07*** [0.06*** |0.05*** [0.02*** |0.01*** |0.01*** (0.00*
+SD +0.02 +0.09 +0.03 +0.02 +0.02 +0.02 +0.03 +0.03[ £0.02 +0.02 +0.00
1 ND 0.60 0.60 0.62 0.51 0.38 0.28 0.21 0.17 0.10 ND
2 ND ND 0.24 0.50 0.58 0.52 0.37 0.22 0.18 0.11 ND
3 0.12 0.33 0.37 0.27 0.21 0.16 0.14 0.11 0.08 0.06 ND
NM441 200mg 4 ND 0.60 0.48 0.26 0.18 0.12 0.08 0.06 ND ND ND
with Mg 5 ND 0.31 0.73 0.98 0.71 0.43 0.33 0.22 0.20 0.12 ND
6 0.45 0.47 0.28 0.17 0.14 0.11 0.09 0.06 0.05 ND ND
Mean (0.10 0.38 0.45* 0.47** 0.39** 0.29** 0.22** 0.15** 0.11°* 0.07°* 0.00*
+SD +0.18 +0.23 +0.19 +0.30 +0.24 +0.18 +0.13 +0.08 +0.08 +0.05 +0.00
ND: not detected
* statistically significant compared with NM441 alone (p<0.05)
** statistically significant compared with NM441 alone (p<0.01)
*** statistically significant compared with NM441 alone (p<0.001)
2.0 -
Mean=SD (n=6)
—@— NM441 alone
1.5 = —ll— with Al
~—W— with Mg
* p<0.05
** $<0.01
1.0 —
*** p<0.001

Concentration of NM394 (xg/ml)

Fig.

Time after administration (h)

1. Influence of Al and Mg on serum of NM394




266 B A1t % % 3 % & ¥ &% MAR. 1996
Table 4. Urinary excretion of NM394 in humans following oral administration of 200mg of NM441 with and without Al or Mg
0~2h 2~4h 4~6h 6~8h 8~12h 12~24h
Treatment | % gL | R | UL | RR | UL | RR | UL | RR | UL | RR | UL | KR
(ug/mD) | (%) |(ug/mD| (%) |(ug/mD| (%) |(ug/mD| (%) |(ug/mD| (%) |(ug/mD| (%)
1 309.3 | 12.4 | 282.5 | 24.8 | 100.2 | 30.8 | 108.1 | 35.5 57.7 40.6 16.8 | 45.6
2 388.6 | 15.5 | 267.9 | 24.9 | 121.4 | 28.9 67.3 | 31.9 28.8 35.3 18.7 | 39.6
3 304.4 | 12.8 | 187.3 | 21.4 76.3 | 26.6 47.6 | 30.2 51.8 34.4 8.0 | 38.4
NM441 200mg 4 433.3 | 11.9 | 349.3 | 21.3 | 134.1 | 26.2 475 | 29.5 45.6 33.7 12.2 | 37.6
alone 5 357.0 | 13.2 | 344.3 | 27.3 | 167.0 | 34.3 | 103.1 | 39.6 59.1 45.3 21.0 | 50.6
6 558.4 | 15.6 | 256.2 | 22.8 98.8 | 26.9 18.5 | 29.9 8.4 30.3 33.3 | 43.8
Mean [391.8 [13.6 281.3 (23.8 116.3 [28.9 65.4 32.8 41.9 36.6 18.3  (42.6
+SD| +95.0| + 1.6 + 60.4] =+ 2.3| +31.9] + 3.1| +34.9 | + 4.0/ *19.8 + 54| * 8.7 x50
1 11.2 0.6 10.1 1.0 5.2 1.2 6.2 1.5 4.3 1.9 2.8 2.9
2 7.9 0.3 15.5 0.8 7.1 1.1 6.0 1.3 5.0 1.7 2.8 2.3
3 10.5 0.3 17.6 0.8 12.4 1.3 5.6 1.6 4.7 2.0 1.7 2.7
NM441 200mg 4 47.4 1.8 27.5 2.5 10.2 2.9 5.5 3.2 6.4 3.7 2.4 4.5
with Al 5 23.3 0.5 4.5 1.3 33.1 1.8 14.0 2.3 6.5 2.9 4.4 3.8
6 9.8 0.2 7.9 0.6 5.2 0.8 4.6 0.9 2.6 1.1 1.6 1.6
Mean | 18.4***| 0.6*** | 20.5°**| 1.2%** | 12.2***| 1.5%** [ 7.0%* | 1.8%** | 4.9** | 2.2%** | 2.6°* | 3.0%**
+SD| *15.3| + 0.6 + 13.6] =+ 0.7| +10.6] + 0.8/ + 3.5 =+ 0.8/ + 1.5 =+ 0.9 + 1.0 +1.1
1 179.2 8.1 | 143.0 | 13.6 59.9 | 16.5 47.1 | 18.6 24.8 21.3 6.9 | 23.8
2 171.7 3.3 | 479.1 | 10.7 | 186.1 | 13.7 72.2 | 16.0 38.3 18.9 12.4 | 21.9
3 63.2 3.3 30.3 5.0 5.7 5.6 4.3 6.1 6.5 6.8 3.3 8.1
NM441 200mg 4 205.7 7.0 27.0 9.6 37.3 | 11.1 9.6 | 12.1 9.4 13.3 4.3 | 14.9
with Mg 5 333.7 | 10.0 189.4 18.1 126.5 | 22.5 101.7 | 25.0 52.0 28.4 18.3 33.2
6 167.2 4.2 51.3 5.7 18.9 6.6 21.4 7.2 9.1 8.0 2.1 8.8
Mean |[186.8** | 6.0** (153.4 |10.4*** | 72.4 |12.7*** |42.7 14.2*** |23.4 16.1%** | 7.9 |18.4%**
+SD| +87.0| + 2.8] £172.7| + 4.9| +70.1| + 6.3| +38.5| + 7.2| +18.6] + 8.3| + 6.3 +9.7

UL: urine level, RR : recovery rate
* statistically significant compared with NM441 alone (p<0.05)
** statistically significant compared with NM441 alone (p<0.01)

*** statistically significant compared with NM441 alone (p<0.001)

Cumulative excretion (%)

60 =

50 =

Fig. 2.

Mean=SD (n=6)

—@— NM441

~fll— with Al

alone

W with Mg

** p<0.01

*** p<0.001

Time after administration (h)

Influence of Al and Mg on cumulative excretion of NM394
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Table 5. Serum concentration of NM394 in humans following oral administration of 200mg of NM441 with and without Ca or Fe
Case Concentration in serum (ug/ml)
Treatment
no. 0.25h 0.5h 1.0h 1.5h 2.0h 3.0h 4.0h 6.0h 8.0h 12.0h 24.0h
7 0.15 0.86 1.85 1.56 1.01 0.72 0.57 0.43 0.35 0.21 0.06
8 0.51 0.75 0.80 0.73 0.48 0.35 0.29 0.21 0.16 0.10 ND
9 0.58 1.91 1.58 1.11 0.93 0.57 0.49 0.35 0.23 0.15 ND
NM441 200mg 10 ND 0.72 1.13 1.28 1.05 0.70 0.58 0.34 0.26 0.15 ND
alone 11 ND 0.59 2.09 1.73 1.22 0.75 0.63 0.48 0.33 0.22 0.06
12 ND 1.63 1.87 1.21 0.79 0.57 0.43 0.33 0.25 0.16 0.06
Mean |0.21 1.08 .55 1.27 0.91 0.61 0.50 0.36 0.26 0.17 0.03
+SD +0.27 +0.55 +0.49 +0.35 +0.26 +0.15 +0.12 +0.09 +0.07 +0.04 +0.03
7 ND 0.16 0.21 0.62 0.93 0.55 0.44 0.26 0.19 0.12 ND
8 ND 0.21 0.31 0.24 0.19 0.12 0.11 0.06 ND ND ND
9 ND 0.12 0.52 0.90 0.82 0.63 0.46 0.31 0.20 0.13 ND
NM441 200mg 10 ND 0.19 0.93 0.86 0.71 0.49 0.36 0.23 0.15 0.09 ND
with Ca 11 0.11 0.40 0.37 0.29 0.24 0.18 0.14 0.12 0.09 0.07 ND
12 ND 0.07 0.50 0.37 0.26 0.18 0.13 0.10 0.07 0.05 ND
Mean 0.02 0.19* AT 0.55* 0.52* 0.36* 0.27* 0.18* 0.12** 0.08** 0.00
+SD +0.04 +0.11 +0.25 +0.29 +0.33 +0.22 +0.16 +0.10 +0.08 +0.05 +0.00
7 ND 0.07 0.27 0.25 0.22 0.21 0.19 0.14 0.12 0.10 0.06
8 ND 0.14 0.21 0.16 0.13 0.13 0.11 0.09 0.07 0.06 ND
9 ND 0.20 0.14 0.12 0.10 0.08 0.06 ND ND ND ND
NM441 200mg 10 ND 0.15 0.16 0.16 0.15 0.12 0.09 0.07 ND ND ND
with Fe 11 0.24 0.40 0.28 0.23 0.21 0.17 0.13 0.11 0.09 0.06 ND
12 0.14 0.21 0.18 0.13 0.12 0.08 0.07 0.07 0.05 ND ND
Mean 0.06 0.20* .21*** 1 0.18*** [0.16*** | 0.13*** | 0.11*** [0.08*** | 0.05*** |0.04** 0.01
+SD +0.10 +0.11 +0.06 +0.05 +0.05 +0.05 +0.05 +0.05 +0.05 +0.04 +0.02
ND: not detected
* statistically significant compared with NM441 alone (p<0.05)
** statistically significant compared with NM441 alone (p<0.01)
*** statistically significant compared with NM441 alone (p<0.001)
2.5 = Mean*SD (n=6)
—@— NM441 alone
~={J— with Ca
2.0 -
—A— with Fe
* p<0.05
L5 ** p<0.01
e 5<0.001

Concentration of NM394 (ug/ml)

Fig. 3.

Time after administration (h)

Influence of Ca and Fe on serum of NM394
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Table 6. Urinary excretion of NM394 in humans following oral administration of 200mg of NM441 with and without Ca or Fe

B 0~2h 2~14h 4~6h 6~8h g8~ 12h 12~24h
Treatment Sl oL [ RR | UL | RR | UL | RR | UL | RR | UL | RR | UL | RR
(ug/mD) | (%) |(ug/mD| (%) |(ug/mD| (%) |(ug/mD| (%) |(ug/mD| (%) |(ug/mD)| (%)
7 | 4006 | 150 | 3201 | 28.6 | 133.0 | 34.7 | 100.6 | 39.8 | 45.8 | 44.4 | 191 | 49.5
8 | 3004 | 104 | 1584 | 160 | 89.3 | 19.6 | 48.5 | 22.1 | 38.2 | 25.1 | 12.6 | 28.3
9 | 4115 | 198 | 2259 | 317 | 139.1 | 383 | 95.0 | 43.3 | 60.2 | 48.7 | 159 | s31
NM441200mg | 10 | 204.2 | 9.6 | 256.9 | 19.6 | 39.2 | 25.8 | 28.5 | 20.8 | 8.3 | 34.0 | 13.5 | 381
alone 11| 3382 | 149 | 2557 | 28.9 | 169.8 | 36.0 | 137.8 | 41.3 | 105.1 | 48.4 | 33.4 | 561
12 | 2018 | 141 | 1486 | 25.0 | 70.8 | 30.4 | 31.6 | 33.5 | 30.0 | 38.0 | 22.6 | 428
Mean |324.5 |14.0 |227.6 |25.1  |106.9 |30.8  |73.7 |35.0 |47.9 | 39.8 195 |4a7
+SD| =77.6| + 3.7| +65.2| + 6.1| +48.7] = 7.0| +aa.1| = 81| +32.9| + 92| + 7.7 +10.4
7 | 146.6 | 51 | 254.0 | 145 | 107.8 | 205 | 74.1 | 24.1 | 43.5 | 28.7 | 202 | 335
8 | 1208 | 41 | 65.8| 6.7 | 352 | 83 | 241 | 93 | 159 | 10.7 | 53 | 11.9
9 | 2004 | 1.4 | 1946 | 243 | 761 | 30.0 | 74.0 | 342 | 40.0 | 363 | 188 | 40.3
NM441200mg | 10 | 217.8 | 7.3 | 911 | 151 | 28.9 | 191 | 21.3 | 209 | 20.0 | 23.6 | 7.8 | 264
with Ca 11 | 84.6 | 4.4 | 509 | 7.4 | 324 | 91 | 309 | 102 | 2.0 | 1.8 | 75 | 141
12 | 248 | 1.9 | 47| 59 | 339 | 81 | 122 | 91 | 15| 102 | 6.0 | 1.0
Mean |132.7°%| 5.7++ |116.4%* |12.3°* | 52.4* |15.8° | 39.4 |18.0" |25.2  |20.2* |10.9 |zz.8%
+SD| +72.5| + 3.3| +87.3] + 7.1| +32.3| = 8.9| +27.5| +10.3| +13.3] +11.0| *+ 6.7 +124
7 | s5.8 | 2.2 | 652 | 4.8 | 43.2 | 6.7 | 223 | 80 | 168 | 9.4 | 7.0 | 11
8 | 478 | 16 | 45| 3.4 | 29| 43 | 109| 49 | 76| 56 | 39 | 69
9 | 844 | 25| 36| 35 | 649 | 51 | 202 | 58 | 95| 6.6 | 45| 76
NM441200mg | 10 | 45.0 | 1.6 | 198 | 3.3 | 6.0 | 41 | 64| 51 | 41| 62 | 33| 78
with Fe 1 | 613 | 42 | 42| 66 | 3.0 | 81 | 266 | 9.4 | 13.1| 108 | 7.4 | 1320
12 | 31| 1.9 | 344 | 23 | 169 | 42 | 66| 49 | 23| 53| 49| 67
Mean | 54.2°%*| 2.3%* | 41.5%"| 4.0%%* | 31.0°* | 5.4°* |15.5° | 6.3%* | 8.9° | 7.3%% | 5.20° | 8.9°*
+SD| +18.0| + 1.0| +15.7| = 1.5| +20.8| + 1.6| + 8.7 + 1.9 =55 +23 =17 +26

UL . urine level, RR : recovery rate
* statistically significant compared with NM441 alone (p<0.05)
** statistically significant compared with NM441 alone (p<0.01)
*** statistically significant compared with NM441 alone (p<0.001)

Mean*SD (n=6)
—@—= NM441 alone

e=[J= with Ca

60 —A— with Fe
** p<0.01

50 = s 5<0.001

Cumulative excretion (%)

Time after administration (h)

Fig. 4. Influence of Ca and Fe on cumulative excretion of NM394
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Table 7. Serum concentration of NM394 in humans following oral administration of 200mg of NM441 with and without cimetidine 1h before
. Case Concentration in serum (ug/ml)
t
Treatmen no. | 0.25h | 0.5h | 1.0h | 1.5h | 2.0n | 3.0nh | 4.0h | 6.0nh | 8.0h | 12.0n | 24.0h
13 ND 0.22 1.36 1.38 0.92 0.63 0.55 0.41 0.31 0.22 0.09
14 0.69 1.78 1.31 0.88 0.68 0.53 0.44 0.33 0.26 0.15 0.05
15 0.87 1.81 1.07 0.82 0.68 0.47 0.42 0.28 0.22 0.14 ND
NM441 200mg 16 0.12 1.04 1.07 1.62 1.13 0.69 0.50 0.40 0.32 0.21 0.06
alone 17 0.44 2.28 1.33 0.84 0.67 0.45 0.36 0.27 0.21 0.14 ND
18 ND 0.19 0.22 1.11 1.17 0.62 0.43 0.28 0.19 0.13 ND
Mean 0.35 1.22 1.06 1.11 0.88 0.57 0.45 0.33 0.25 0.17 0.03
+SD +0.37 +0.88 +0.43 +0.33 +0.23 +0.10 +0.07 +0.06 +0.05 +0.04 +0.04
13 ND ND 0.27 0.31 0.30 0.28 0.22 0.17 0.15 0.10 ND
14 ND ND 0.11 0.11 0.20 0.27 0.31 0.22 0.18 0.12 ND
NM4d1 200mg | 15 ND 0.16 0.49 0.74 0.62 0.48 0.32 0.24 0.15 0.12 ND
with 16 0.05 0.70 0.87 0.70 0.59 0.41 0.32 0.24 0.19 0.14 0.06
cimetidine 17 0.27 0.44 0.61 0.48 0.41 0.26 0.20 0.16 0.13 0.10 ND
1h before 18 ND ND ND ND 0.14 0.48 0.42 0.25 0.20 0.13 0.06
Mean 0.05 0.22* 0.39* 0.39** 0.38* 0.36* 0.30* 0.21* 0.17* 0.12* 0.02
+SD +0.11 +0.29 +0.33 +0.30 +0.20 +0.11 +0.08 +0.04 +0.03 +0.02 +0.03
ND: not detected
* statistically significant compared with NM441 alone (p<0.05)
** statistically significant compared with NM441 alone (p<0.01)
2.5 =
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3 1.5 =
& * p<0.05
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©
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Table 8. Urinary excretion of NM394 in humans following oral administration of 200mg NM441 with and without cimetidine 1h before
c 0~2h 2~4h 4~6h 6~8h 8~12h 12~24h
Treatment “¢ UL | RR | UL | RR | UL | RR | UL | RR | UL | RR | UL | RR
(ug/mD | (%) |(ug/mD| (%) |(eg/mD| (%) |(g/mD| (%) |(ug/m)| (%) |(ug/m)| (%)
13 207.4 | 12.4 | 103.4 | 21.8 59.0 | 26.8 53.6 | 30.4 46.2 35.4 17.8 | 40.8
14 455.8 | 20.5 | 325.2 | 30.6 | 203.3 | 36.9 | 127.9 | 41.5 75.9 47.6 14.4 | 52.9
15 454.0 | 18.2 | 194.3 | 27.9 98.8 | 33.3 33.2 | 36.8 13.7 40.4 16.5 | 45.0
NM441 200mg 16 173.0 | 13.5 | 165.1 | 24.3 | 115.5 | 30.1 86.0 | 34.2 17.0 36.6 41.7 | 49.9
alone 17 429.0 | 15.7 | 237.0 | 21.9 87.9 | 26.2 80.9 | 29.0 16.3 30.0 74.3 | 40.4
18 114.2 5.8 | 121.1 | 18.1 83.3 | 23.6 28.0 | 27.4 18.3 30.2 32.8 | 41.1
Mean [305.6 [14.4 191.0 |24.1 108.0 |29.5 68.3 33.2 31.2 36.7 32.9  [45.0
+SD| +157.3| + 5.1] +81.7| + 4.5| =£50.3] + 5.0/ +37.7| * 5.3| +25.0| * 6.6] +22.9] +53
13 9.6 2.0 40.5 6.4 45.5 8.8 40.4 | 10.5 30.9 12.9 9.8 | 16.0
14 33.4 1.2 | 164.7 7.2 77.2 | 11.9 70.9 | 15.3 28.7 19.6 10.5 | 24.3
NM441 200mg 15 42.3 5.6 150.2 14.7 103.8 17.7 73.9 20.5 11.8 21.6 37.5 31.2
with 16 133.7 8.0 | 113.2 | 14.2 76.8 | 18.0 51.9 | 20.6 29.8 24.1 10.4 | 28.6
cimetidine 17 189.4 6.6 | 110.5 | 10.8 63.8 | 13.1 53.5 | 14.9 30.9 17.4 14.7 | 201
1h before 18 46| 03 | 71| 67 | 180 123 | 57.3 | 15.2 8.8 | 16.6 | 11.8 | 205
Mean | 68.8* | 4.0** [109.2** |10.0*** | 74.2 |13.6*** (58.0 16.2*** |23.5 18.7*** |15.8  [23.4°*
+SD| +75.3| + 3.2 +46.0| + 3.8| +19.2| + 3.6/ *12.6] =+ 3.8 +10.3] * 4.0| +10.8] + 57

UL : urine level, RR: recovery rate

* statistically significant compared with NM441 alone (p <0.05)

s

statistically significant compared with NM441 alone (p<0.01)
*** statistically significant compared with NM441 alone (p <0.001)

Mean+SD (n=6)

60 - —) NM441 alone
—@—  with cimetidine 1h before
** p<0.01
50 7 *++ 5<0.001

Cumulative excretion (%)

Time after administration (h)

Fig. 6.
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Table 9. Serum concentration of NM394 in humans following oral administration of 200mg of NM441 with and without
Al 3h before or 2h before

. . Case Concentration in serum (ug/ml)
tmen
reatm no. | 0.25h | 0.5h 1.0h | 1.5h | 2.0h | 3.0h | 4.0h | 6.0nh | 8.0h | 12.0h | 24.0h
A ND 0.54 1.24 0.73 0.53 0.35 0.30 0.23 0.20 0.11 ND
B ND 0.39 1.21 0.95 0.69 0.47 0.40 0.28 0.23 0.12 ND
c ND 0.20 1.48 1.14 0.87 0.54 0.44 0.35 0.28 0.16 ND
NM441 200mg | D 0.29 1.22 1.01 0.71 0.56 0.37 0.28 0.21 0.21 0.10 ND
alone E 0.82 1.02 0.92 0.60 0.55 0.33 0.27 0.28 0.23 0.13 ND
F 0.24 1.45 1.13 0.76 0.55 0.39 0.31 0.23 0.17 0.12 ND
Mean |0.23 0.80 1.17 0.82 0.63 0.41 0.33 0.26 0.22 0.12 0.00
+SD| #0.32| +0.50| +0.20| +0.20| +0.13| +0.08| +0.07| =+0.05| +0.04| +0.02| =+0.00
A 0.23 0.47 0.23 0.15 0.12 0.10 0.08 0.07 0.06 ND ND
B ND 0.33 1.08 0.98 0.67 0.38 0.30 0.26 0.18 0.09 ND
20 c ND 0.07 0.60 0.84 0.78 0.45 0.34 0.26 0.20 0.14 ND
NM:;‘tlh e LD ND ND ND ND ND ND ND ND ND ND ND
3h before E ND 0.07 0.06 ND ND ND ND ND ND ND ND
F 0.37 0.66 0.30 0.25 0.20 0.14 0.12 0.10 0.09 ND ND
Mean |0.10 0.27 0.38°* [0.37°* [0.30* [0.18** [0.14°** [0.12* [0.09** |0.04** |0.00
+SD| +0.16| +0.26| =+0.40| +0.43| +0.34| =+0.19| =+0.15| +0.12| +0.09| =20.06| +0.00
A 0.13 0.50 0.30 0.21 0.17 0.12 0.10 0.08 0.06 ND ND
B ND 0.08 0.06 ND ND ND ND ND ND ND ND
NMaa1 200 c ND ND ND 0.05 ND ND ND ND ND ND ND
with A]mg D ND ND ND ND ND ND ND ND ND ND ND
2h before E 0.17 1.11 0.84 0.60 0.44 0.29 0.27 0.19 0.16 0.10 ND
F ND ND ND ND ND ND ND ND ND ND ND
Mean | 0.05 0.28 0.20* [0.14*» [o0.10* [0.07** Jo.06°* [o0.05* [0.04*+ [0.02¢* [o0.00
£SD| +0.08| +0.45| +0.33| +0.24| +0.18| +0.12| +0.11| =20.08| +0.07| +0.04| =+0.00

ND: not detected
* statistically significant compared with NM441 alone (p<0.05)
** statistically significant compared with NM441 alone (p<0.01)

209 Mean*SD (n=6)
—@— NM441 alone
—fll— with Al 3h before
with Al 2 h before
p<0.05

p<0.01

Concentration of NM394 (xg/ml)

Time after administration (h)

Fig. 7. Influence of Al on serum of NM394
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Table 10. Urinary excretion of NM394 in humans following oral administration of 200mg of NM441 with and without Al 3h or 2h before
e 0~2h 2~4h 4~6h 6~8h 8~12h 12~24h
Treatment oL [ RR | UL | RR | UL | RR | UL | RR | UL | RR | UL | RR
(ug/mD | (%) |(ug/mD)| (%) |(ug/mD| (%) |(ug/mD| (%) |(ug/mD| (%) |(ug/md| (%)
A 149.9 8.3 69.8 12.8 47.5 15.9 21.6 17.4 23.4 20.7 13.2 23.6
B 219.3 12.6 137.1 21.5 73.5 24.5 42.0 27.1 14.4 28.9 14.9 32.6
C 31.3 1.8 175.6 12.8 118.6 18.3 78.3 21.4 33.9 22.9 12.8 24.1
NM441 200mg D 260.3 12.5 173.2 18.4 97.9 22.2 81.6 25.1 53.3 28.8 15.6 31.1
alone E 172.4 10.8 67.5 14.5 50.6 18.2 38.3 20.6 10.1 21.9 9.5 24.5
F 334.7 12.9 176.9 20.4 127.6 23.9 56.7 26.6 32.9 30.2 15.5 32.0
Mean [194.7 9.8 133.3 16.7 85.9 20.5 53.1 23.0 28.0 25.6 13.6 28.0
+SD| +103.6| =+ 4.3] +52.3| =+ 3.9 +£34.2| £+ 3.5 *23.6/ =+ 3.8 =£15.7| £ 4.2] £ 2.3| + 4.3
A 13.6 0.9 13.0 1.8 12.3 3.5 5.9 4.2 4.6 5.0 3.0 5.4
B 200.0 12.8 109.4 21.9 55.3 23.5 30.6 25.9 15.6 28.0 7.6 28.6
C 111.6 6.4 186.2 19.8 61.6 25.2 46.9 27.5 16.1 30.8 18.2 36.1
NMddl 200mg D 62| 03| 96| 07| 25| o8 | 38 | 10| 27| 11| 10| 14
3h before E 11.6 0.6 6.3 1.0 5.4 1.2 5.1 1.4 2.5 1.7 1.9 2.1
F 139.5 6.1 75.6 8.7 4.1 10.3 27.3 11.6 12.1 12.4 5.6 13.4
Mean 80.4 4.5 66.7* 9.0 30.2** |10.8 19.9* 11.9 8.9* 13.2 6.2* |14.5
+SD| +81.8] £ 4.9 %72.1| + 9.7| £26.5| £11.1) *17.7| =£12.1] =+ 6.4] =*13.2| =+ 6.4 14.7
A 33.7 2.3 31.3 3.6 10.8 4.5 7.1 5.4 8.5 6.3 13.1 8.0
B 11.0 0.7 6.7 1.1 8.1 1.5 5.2 1.8 1.7 1.9 2.1 2.1
NM441 200 C 6.7 0.3 9.2 0.9 4.5 1.0 2.4 1.2 0.9 1.5 0.9 1.6
with il D 7.0 0.3 5.3 0.5 4.6 0.6 3.8 0.7 1.3 0.9 1.2 1.2
oh before E 520 | 6.7 | 61.5 | 10.9 | 43.0 | 13.3 | 30.5 | 152 | 10.6 | 17.4 1.9 | 18.0
F 9.0 0.5 10.8 1.0 5.0 1.3 3.5 1.5 2.1 1.7 1.8 2.1
Mean 19.9* 1.8** 20.8* 3.0** |12.6* 3.7** 8.8* 4.3* 4.2* 5.0%* 3.5** | 5.5**
+SD| +18.8| + 2.5| +22.1| =+ 4.0 *15.1) + 4.9/ +£10.8) =+ 5.6 =+ 4.2 * 6.4 + 4.7 * 6.6
UL : urine level, RR: recovery rate
* statistically significant compared with NM441 alone (p<0.05)
** statistically significant compared with NM441 alone (p<0.01)
50 =
Mean+SD (n=6)
@)= NM441 alone
40 ~ === with Al 3h before
==W—with Al 2 h before

Cumulative excretion (%)

L

p<0.01

Fig. 8.
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Influence of Al on cumulative excretion of NM394
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Table 11.  Serum concentration of NM394 in humans following oral administration of 200mg NM441 with and without
Al 1h after or 2h after
Case Concentration in serum (ug/ml)
Treatment
no. 0.25h 0.5h 1.0h 1.5h 2.0h 3.0h 4.0h 6.0h 8.0h 12.0h 24.0h
G 0.20 1.33 1.32 1.02 0.76 0.46 0.35 0.26 0.22 0.13 0.05
H 0.11 0.84 1.09 0.90 0.71 0.41 0.33 0.31 0.24 0.14 0.05
I 0.07 0.68 1.30 0.86 0.71 0.53 0.42 0.29 0.28 0.15 ND
NM441 200mg J 0.16 0.79 1.07 1.03 0.73 0.38 0.40 0.32 0.20 0.11 ND
alone K 0.53 1.48 1.21 0.92 0.59 0.44 0.38 0.31 0.24 0.14 ND
L 0.49 1.23 1.27 0.84 0.62 0.38 0.31 0.23 0.20 0.10 ND
Mean 0.26 1.06 1.21 0.93 0.69 0.43 .37 0.29 0.23 0.13 0.02
+SD +0.20 +0.33 +0.11 +0.08 +0.07 +0.06 +0.04 +0.04 +0.03 +0.02 +0.03
G 0.25 0.91 1.19 0.85 0.54 0.38 0.29 0.25 0.19 0.11 ND
H 0.21 0.69 1.47 1.23 0.77 0.45 0.37 0.29 0.22 0.13 ND
I 0.51 1.54 1.21 0.74 0.60 0.45 0.40 0.28 0.23 0.15 ND
NM;;&ZX?"‘E ] 0.87 1.09 1.05 0.67 0.48 0.42 0.34 0.29 0.21 0.12 ND
1h after K ND 0.21 0.99 0.79 0.46 0.28 0.22 0.18 0.15 0.09 ND
L 0.18 1.711 1.29 0.77 0.48 0.32 0.25 0.20 0.15 0.09 ND
Mean |0.34 1.03 1.20 0.84 0.56* | 0.38 31 0.25 0.19°  |0.12 0.00
+SD +0.31 +0.55 +0.17 +0.20 +0.12 +0.07 +0.07 +0.05 +0.03 +0.02 +0.00
G 0.32 1.25 1.51 1.04 0.76 0.48 0.36 0.28 0.22 0.17 0.06
H 0.13 1.06 1.56 1.10 0.87 0.53 0.40 0.35 0.23 0.15 ND
NM441 200 1 0.42 1.04 1.19 0.88 0.63 0.40 0.36 0.24 0.22 0.12 ND
w]f‘th Al“‘g J 0.24 0.30 0.18 0.16 0.13 0.11 0.09 0.08 0.06 ND ND
oh after K 0.59 1.28 0.83 0.54 0.45 0.36 0.29 0.24 0.20 0.10 ND
L ND ND 0.99 0.76 0.55 0.32 0.24 0.19 0.12 0.09 ND
Mean |0.28 0.82 1.04 0.75 0.57 0.37 .29 0.23 0.18* |0.11 0.01
+SD +0.21 +0.54 +0.51 +0.35 +0.26 +0.15 +0.11 +0.09 +0.07 +0.06 +0.02
ND: not detected
* statistically significant compared with NM441 alone (p<0.05)
2.0
Mean=*SD (n=6)
NM441 alone

Concentration of NM394 (ug/ml)

with Al 1 h after

with Al 2 h after

p<0.05

Fig. 9.
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Table 12. Urinary excretion of NM394 in humans following oral administration of 200mg of NM441 with and without Al 1h or 2h after

c 0~2h 2~4h 4~6h 6~8h 8~12h 12~241h
Treatment T Uu | RR | UL | RR | UL | RR | UL | RR | UL | RR | UL | m
(ug/ml) | (%) |[(ug/mD| (%) [(ug/mD| (%) |(ug/mD| (%) |(ug/mD)| (%) |(ug/mD| (%)
G 333.8 | 16.2 | 156.0 | 24.3 746 | 28.2 | 36.4 | 30.6 | 34.3 | 34.7 | 13.4 | 389
H 116.8 | 10.8 78.7 | 17.9 42.1 | 216 | 49.9 | 2¢.5 | 18.4 | 285 | 16.3 | 33.7
I 211.9 | 13.8 | 167.8 | 23.0 96.3 | 27.6 | 52.7 | 30.5 | 23.4 | 345 | 155 | 38.9
NM441 200mg J 525.6 | 10.8 | 219.6 | 20.4 60.2 | 25.4 | 24.3 | 29.3 | 14.2 | 31.5 9.2 | 34.4
alone K 370.4 | 15.7 | 123.3 | 24.6 8.6 | 29.7 | 91.9 | 33.7 | 54.7 | 38.4 | 23.9 | 402
L 243.2 | 15.6 | 114.1 | 17.1 60.7 | 21.4 | 41.3 | 24.9 | 14.7 | 28.1 | 14.0 | 292
Mean [300.3 [13.8 |143.3 |21.2  [70.1 |25.6 |49.4 [28.9 [26.6 [32.6 |15.4 |35.9
+SD| +142.5| + 2.5{ +49.0| + 3.3| +19.8] + 3.5| +23.2| + 3.6] +15.6| + 4.0| + 4.8] =+ 42
G 530.8 | 13.0 | 161.5 | 18.1 | 101.3 | 21.4 | 18.8 | 23.6 | 11.1 | 24.6 | 12.0 | 2.2
H 328.0 | 11.3 | 178.8 | 18.2 775 | 22.0 | 44.2 | 25.0 | 10.1 | 28.0 | 20.8 | 33.8
NMad1 200 I 251.4 | 18.1 | 101.0 | 25.2 62.4 | 29.0 | 56.9 | 31.9 | 28.3 | 36.0 | 16.7 | 40.9
with Al"’g J 423.1 | 13.8 | 151.6 | 20.6 82.3 | 25.5 | 67.0 | 29.0 8.0 | 30.4 | 13.7 | 32.0
1h after K 157.8 8.6 | 118.9 | 14.4 60.1 | 17.4 | 71.9 | 19.8 | 39.7 | 23.0 | 16.8 | 26.2
L 284.6 | 16.8 | 127.4 | 22.0 476 | 23.0 | 53.0 | 24.1 | 32.8 | 27.2 8.8 | 29.2
Mean |329.3 [13.6  [139.9 [19.8 |71.9 [23.1 [52.0 [25.6 |21.7 |[28.2 [14.8 [31.4
+SD| +131.8| + 3.5| +29.1] + 3.7| +19.11 =+ 3.9| +19.0| =+ 4.3| +13.6| =+ 4.6| + 4.2| + 55
G 409.6 | 15.4 58.3 | 23.3 | 119.8 | 24.8 | 44.7 | 27.8 | 13.1 | 29.1 | 25.4 | 32.7
H 202.9 | 13.7 | 181.0 | 20.2 8.2 | 21.4 | 26.6 | 25.2 | 23.4 | 303 | 23.7 | 34.2
I 186.4 | 14.6 | 118.6 | 22.9 64.0 | 27.4 | 53.2 | 30.7 | 23.1 | 34.7 9.0 | 38.4
NM;ftlhzg(l’mg ] 557 | 1.0 | 22| 28 | 127 | 39 | 45 | 46| 33| 48| 31| 59
9h after K 259.2 | 15.0 | 169.1 | 22.4 48.7 | 26.7 | 80.3 | 27.6 | 60.8 | 32.1 | 155 | 34.9
L 300.9 | 12.0 | 182.6 | 18.0 37.0 | 19.5 | 83.6 | 22.2 | 25.1 | 25.3 | 12.8 | 285
Mean [235.8 |12.0  |122.1 [18.3 |48.4  |20.6  |48.8  {23.0  |24.8 [26.1  |14.9  |20.1
+SD| £119.1f + 5.5 +68.1| + 7.8] +40.9| =+ 8.7| +30.7| =+ 9.5 +19.5| +10.9| =+ 8.6| +11.8
UL : urine level, RR: recovery rate
50 =
Mean+SD (n=6)
@@= NM441 alone
40 = &= with Al 1h after
A= with Al 2h after
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Fig. 10. Influence of Al on cumulative excretion of NM394
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Table 13.

Pharmacokinetics of NM441 after administration with Al, Mg, Ca, Fe and cimetidine to human subjects

Study treatment

Cmﬂx
(zg/ml)

Tmax
(h)

Tl/l
(h)

AUCo-zan
(ug+h/ml)

Urinary recovery (0~24h)
(% of dose)

. NM441 alone

with Al
with Mg

1.52+0.43(100)
0.100.06( 7)***
0.60+0.21( 39)*

1.17£0.41(100)
1.75+1.21(150)
1.17+0.61(100)

6.58+1.42(100)
8.64+3.89(131
5.52+1.43( 84

6.89+1.41(100)
1.02+0.49( 15)**
2.95+1.53( 43)**

42.61+ 5.01(100)
2.97+ 1.05( 7)
18.42+ 9.70( 43)

. NM441 alone

with Ca
with Fe

1.63%0.49(100)
0.66+0.29( 40)**
0.24£0.09( 15)***

1.00+0.32(100)
1.17£0.52(117)
0.75+0.27( 75)

5.98+0.92(100
5.36+1.74( 90
7.37+3.78(123)

)
)
)
)

7.29+1.83(100)
3.25+1.61( 45)**
1.83+1.14( 25)***

44.65+10.41(100)
22.84+12.40( 51)
8.85+ 2.62( 20)

3.

NM441 alone
with cimetidine

1.67+0.38(100)
0.55+0.23( 33)***

1.08+0.66(100)
2.00+1.22(185)

6.64+1.00(100)
8.05+1.21(121)

)

)
6.99+1.35(100)
4.16%0.90( 60)**

45.00% 5.29(100)
23.43% 5.72( 52)

* statistically significant compared with NM441 alone (p<0.05)
** statistically significant compared with NM441 alone (p<0.01)
*#+» statistically significant compared with NM441 alone (p<0.001)

Table 14.

Pharmacokinetics of NM441 before and after administration with Al to human subject

Study treatment

Crax
(ug/ml)

Tmux
(h)

THZ
(h)

AUCq-z24n
(ug+h/ml)

Urinary recovery (0~24h)
(% of dose)

1. NM441 alone
with Al 3 h before
with Al 2 h before

1.27+0.17(100)
0.76+0.26( 60)*
0.81+0.43( 64)

0.75+0.27(100)
0.88+0.48(117)
0.50%0.00( 67)

5.72+0.78(100)
7.50+2.58(131)
5.60+0.24( 98)

5.21+0.65(100)
3.41+1.47( 65)*
2.83+£1.78( 54)

27.97+ 4.31(100)
14.50+14.65( 52)
5.51% 6.62( 20)

2. NM441 alone
with Al 1h after
with Al 2h after

1.26+0.15(100)
1.3340.28(106)
1.14+0.46( 90)

0.83+0.26(100)
0.75+0.27( 90)
0.83+0.26(100)

5.78+1.20(100)
5.57+0.39( 96)
6.03+1.13(104)

5.71£0.57(100)
4.99+0.82( 87)
4.71£2.00( 82)

35.87% 4.18(100)
31.37+ 5.60( 87)
29.10+11.80( 81)

* statistically significant compared with NM441 alone (p<0.05)

ml, Tmax 0.75B¥f, T,. 7.37 B, AUC 1.83ug-h/
mlTHY, TFE L b NM44] HIMARIERF L EEBE L T
Crax» AUC KEEZET (p<0.05) 3D 57z,

%7z, Ca 8 & U Fe RIBFARZE TD NM394 [RHEE B
£ ' NM394 ZRER P EUNE % NM441 HEhARIER: & L
BT 5L, RPEETIZCaARRE X 8 ~12 8RS,
12~24 s 2 B2 C BIEX T, Fe RIRREIAIELX T
BELRET (p<0.05) 85D onlz, BRRPEUNET
BCaBLUFeRIBREL bHELXTEELRET
(p<0.05) BSEH STz,

AE(3) D NM441 200mg E R E L > X F ¥ &
200mg # AFIRSE 1 BFRIRTICIRE L 2B A TOLE T
i, ARZEMR 0.5~12 B¥f & T NM441 BEIhAREERY & HEg
LTEREIZEY (p<0.05) MEFEELRLI, ¥ AF
Y VB EIZEAREE D Crax 13 0.55g/ml, Tmax 2.00 BFfE,
T, 8.05 8R4, AUC 4.16ug+h/ml T, NM441 Bk
BB L OB L T Caxs AUC DBEERIET (p<0.05) 23
BH SNz,

¥fz, YAFYURMZERED NM3% RPBRE B &
U NM394 ZRR P EINEK 2 NM441 BEHARIER & FhE
T5E, RPEETIZ0~ 2K, 2~ 48HIc, BHE
RPENECIRAIELEXICEERLET (p<0.05) 5D
oY (R

AREA(4)D NM441 200mg BEIRAREE » Al 1g % A Ak
3 3 BFRIAT £ 7213 2 BEROATICAREE L - B HEE TR, Al
3 WEMEIAG, 2 BFROATARSERF & bIREHR 1 ~12BM X T
NM441 BIhAR KRS & b L THETEBEORELET

(p<0.05) Mo &7z, Al 3 EFRIATARZEE D Chax 1&
0.76ug/ml, Tmax 0.88 E§fE, T,, 7.5 B, AUC 3.41
ug-h/ml T, NM441 B HARIERF & T Crax, AUC IZ
EERET (p<0.05) D 5tz Al 2 RERIRED
Crmax 1 0.81xg/ml, Thayx 0.5 R, T, 5.6 BE#fd, AUC
2.83ug-h/ml T, NM441 EIARERES & LB L CEE R
ERTDd oo,

¥ 7z, Al 3BRREAT, 2 BRREFTARZED NM394 R EBEE
B LU NM394 ZRRPEUE 2 NM441 HAR3ER &
T 5 L, RPEETIE Al 3RRIATRE IZIREE 0
~ 2B R R CHIEX T, Al 2 BFREIFIREZAIELX T
BELET (p<0.05) BB s> hl, BRERPEIET
B Al SERMETRECIBEELZIZD S oz
25, Al 2BERRTIRECRAIELEXTHEZET (p<
0.05) @D Shi,

FABR(5) D NM441 200mg HARE & Al 1g % K&k
2RI & 721 2 BRREIRIRE L /1B & D& TIE, Al
1 R AR I AR £ 2 BFRE, 8 BERENC, Al 2 RERIAR
FIIARER S R MEPREOBEEZET (p<0.05)
DBRD SN, TOMORER TCRIEBRRERIRAD S
nixhofze Al KRR % AR % D Chax 13 1.33g/ml,
Tmax 0.75 F¥fil, T/, 5.57 B¥fé], AUC 4.99ug+h/ml T,
Al 2 BEREHBAREED Crax 13 1.14xg/ml, Thax 0.83 B,
T,. 6.03K¢fl, AUC 4.71ug+h/ml THbH, wThd
NM44] BHRER LR L TEERERBRAD s> NR
»oTz,

7z, Al 1 FER#R, 2 B¥RIEARE D NM394 R B
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B & O NM394 ZRER A EUNE % NM441 BImARIERE &
T2 T bBEEREZRREDORL ST,

¥ 72, FER(D~(5G)D NM441 fREEw X Y BIFEAB L U
BERREEOREZBRIDD oo, 512, A
BR(1)~(3)C NM441 » % \»iZ NM394 & Bbh 3RS
R SR T,

II. B8 &K B &

1. MRBLVHE
MRIZ1993E4B» 5 7T AE TCOMPECEREES
ERIKZEMBREEZARB L URREERERKZEA
BRAREAAARI 222 LA kBE T, RBRICEILS
ERIOBME, RBROBM, AEFCOWTHHAELZ,
HEHESTEMCRELZ 448 TH 5, FEMIT 28~65
® BHE14, T3/ THo, ERDORRIZEBUES
EXR1ID, AHBEEL 1M, AHERL 1B LV
LYK R & & 2 5 nAKIRE RBA L 72203, REOE
B, #EMEEs s Zlman 180 48ITh o 72,
BREEB L UREH kI NM441 1 B 100mg 72 > L
200mg * 1 H 2 @(A%ES £ L, RBRTIIEIEFROR
MEBEL, REFMERCIERRERT, REXHO
BREBRIT LT,

EILI

2. BRI EENE

NM441 OEERZIFR B - R R B & VERRZEE
OXEE L Y EHRELBIES], (B, [R0E%), (&
%] ik THERRE] CHE L. %72, MEENS
RRFRBEOHE»S [HE], (B F72IXEB2HEE,
[BERRL, [T BLU [HEREE] CHELE,

3. BR

NM441 OERAKEIZ Table 15ZRL72EBYTH
3, BHIEZIAB L URUBRBROIIIER], At
EERt A Bx [ C, BEHICHKREDOKER &2
ENTER 4 1IINRAERE LT [HEFRE] LTz,
MEEHCRANBERER SEBERD 2 Hlrs,
Escherichia coli 3538 S, wihd NM441 51 &
DEELTz,
EWERIZEMIcRED Sk o T8, BRREEOR
BEE L U Cl/MRIEM (24.2 > 49.7X10*/mm®) &
GPT o t& (23— 65mU/ml) &% 1HIBD s>hi:
(Table 16),

m. % =

BE, —a—F /o ORI, et Rizs s

DEEBIZODVWTRELRESIN, TOFELEAZLY

Table 15. Clinical summary of NM441 treatment
. . i Isolated organism
Case| Age Diagnosis . Daily Duration Total £ Effect Side effects
S Severity dose (days) dose before (day)
0. | 5€X | (Underlying disease) (mg X times) ays (g) after Bacteriological| Clinical ay
65 chronic bronchitis normal flora
1 F mild 100 %2 7 1.4 unknown good -
_ sputum(—)
28 acute pyelonephritis E. coli platelet
2 F ~ moderate 100x 2 10 2.0 = eradicated good 24.2 > 49.7— 60.8
(-1 (3 an
33 acute cystitis E. coli
3 F mild 200%x2 10 4.0 eradicated |excellent -
_ (=)
32 tuberculous pleurisy sputum(—) GPT1?
4 M moderate | 200X 2 5 1.8 unknown |unknown 23 — 65 — 33
pulmonary tuberculosis sputum(—) © @ (9
Table 16. Laboratory data before and after administration of NM441
Case Before RBC Hb WBC Platelet GOT GPT ALP BUN S-Cr
no. After | (X10*/mm?) | (g/dl) (/mm?) (x10*/mm®) | (mU/ml) | (mU/ml) | (BLU/1) | (mg/dl) | (mg/dl)
] B 455 13.6 7,000 25.8 10 7 141 13 0.4
A 439 12.9 5,100 35.8 9 6 138 9 0.5
B 402 11.8 14,300 24.2 78 77 206 9 0.8
2 49.7*
A 374 10.8 6,200 60.8 12 12 192 6 0.5
3 B 458 12.2 12,400 28.7 13 7 170 17 0.7
A* 469 12.3 4,500 29.9 14 8 NT 11 0.8
4 B 514 16.2 5,000 19.0 23 23 122 10 0.8
A 551 16.2 5,900 36.7 34 65 NT 12 0.8

NT: not tested, *: during therapy
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ﬁﬁgﬁ 6 n56~9)° _:1._,—,\: J/a y% t A13+’ Mg“,

Catt, K" E2SUEBA AV REBH D 2 W ixgkH &
OPFICE DRI, FEHNDEENKEVWER L LT
norfloxacin(NFLX), enoxacin, ciprofloxacin(CPFX)
nEMRD B H, ERHFATREL, HEZ2RTCEE
SBAPIRET A LICED, * 0 rEORIUCEE
EEZROWIEDBHREINT VB, o8, Y AFY Y
B Y DOHEBRFBENC OV TRREIRHHALTHIZEA
¥/ uvROFPNCEERE X 0w EENT1EY,

4E, RREFITHS5 NMA41 2 DWT b HIEEAIC X
ARIAENE 2 oDz, BEHIEBHB L U%H %
HAL, ZOREBZOLITRBEKABTICTRIL,

NM441 200mg AR + Al, Mg, Ca £7-13 Fe »
FE EFRFRELZBEB LUV A F 9 2R HFIIRE 1
REMCIREL-BE L 2HE T 3 &, Chx Tl Al
7% (NM441 BHARZERF & DEIE), Mg 39%, Ca 40%,
Fe 15%, ¥ A FvY ¥ 33%iz, AUC Tiz#hFh 15%,
43%, 45%, 25%, 60%iZ, T NTHBERZET (p<0.05)
2RO, £z, 24 B £ TO NM394 BRUR B EIN =
T, NM441 BEIdARIERF & LR L TZ 2 Al 7%,
Mg 43%, Ca 51%, Fe 20%, ¥ XF > 52%{ET
L7z NM441 OENEIE I RIZ T E 13 Al>Fe>
Mg>Ca> v A F Y DIETH > 1z,

BEO* /o RERTIEE L Al 2RI L 2R
DHENERE I RIZTHE % Table 17 IR L7270 Crax B
L UFAUC Tl 35~100% DIE T 48, EREBPENERT
X 36~93%DIET A SN, EFICL > TZDEEDE
BHRL 5 Tniz, NM441 OAIERF & LTk, NFLX
L OBV 72 { CPFX L ABE TH - 128, BEMNE
WIN—-TEBTBEEZONT,

NM#41 OBzt L TR O HEDE» -2 Al 2

NM441 fR¥ 3 BEfERT, 2 BRREIATS £ OF NM441 AR 1
Ref%, 2 BERICIRE L 2SR CRAFOHE 21T &,
Crmax 13 3 BERSTRTAREE 60%, 2 RERTATAREE 64%, 1 EFRS%E
FR3E 106%, 2 BFfEI#%ARFE 0% T, AUCIEZh T h
65%, 54%, 87%, 82% TdH -1z, NM441 HIRHRIERF &
W 5 & Chax, AUC & b Al 2 AFIIREE 3 BFRTHTIC AR
ELIBECEERET (p<0.05 »FHo5NZHD
D, ZOMTIRERED SN holz, £72, 24 B
TO NM394 BBRFEUNE T 3 BEFEIRTARE 52%, 2 FF
FERTAREE 20%, 1 FEfEIERAREE 87%, 2 BFRIEAREE 81% &
NM441 EHRERF L LB L T2 FABD LTz, »T
hOBHESH NM441 SRR & & L T, BELZEI
BOSNEoT, FRFICRELBE EHHET 2 &,
AFIRE 1 BEIES LV 2BFMBCREL-ES,
NM441 OB RiZ T R BHBRAOZEBRIIZF LA LR
WD EEZ SN D,

ERIRRIRRET X 4 BITITo 7248, 5 5 1 Bliz it RoER
THEMEOFMEL SR LT, 3BIDERMRITVTH
b [BR] UETH o7z, MIEENICIZREEBRLAED 5
E. coli 2tk357BE &, wWTh bk LT, BWERIZS
BheBD Shicr o7, BERREBOREL#H LT
MM E GPT ERERZFnFh 1 D iz,

KENE T 7 LGHE, 77 ARME S UIEL LI
ARZ bNWEIRL, ¥ P. aeruginosa, S. marcescens
FO7 7 LREECENHENEEL TSI, B
REIBRET CIIERIBUI D 2 v > 72 b D DL [B%h] LU
EThotez s, SEHBA & OO HRE X
NM441 ERFEIZE AR TRES 2 AICEET2 2L
IO NREBOBRYE T LERRERE 2B L £
Z6hiz,

Table 17. Inhibition of quinolone absorption by Al (OH),
Group Cax T mex T.. AUC-24n UER*o-2an
(ug/ml) (h) (h) (ug+h/ml) (% of dose)
NM441 1.52 (100) 1.17 (100) 6.58 (100) 6.89 (100) 42.61 (100)
NMaal+Al | 010 (o | 175 (s | s.ed 13D | 102 (15 | 297 (7
ofloxacin 3.23 (100) 1.10 (100) 5 08_ (100) | 23.8 (100) 87.0 (100)
CofloxacintAl | ] 131 (40 | 240 @18) | 6.03 19) | 24 (s | 55.7 (64)
enoxacin 2.26 (100) 0.80 (100) 3.89 (100) ) 11.4  (100) 59.4  (100)
Cenoxacin+Al | 0.46 (20) | 1.60 (2000 | 1 ND (—) | 161 | 21.6 (36)
norfloxacin 1.45 (100) 1.20 (100) 291(100) __________ 673 (100) 40.2  (100)
“norfloxacin+Al | <01 (=) [ Np (=) | ND (—) 018 (3 | 455 (1)
ciprofloxacin 1.26 (100) 1 (100) | 239(100) __________ 6.35 (100) 48.0 (100)
Cciprofloxacin+Al | 0.14 (1) | 1 (100) | 3.33 (139) 0.76 (120 | 631 (13
tosufloxacin 0.28 (1000 | 2 (100) | 3.71(100) | 2.4 (100) 14.0 (100)
“tosufloxacin+Al | 0.06 (21) | 3 (150 | 7.00 (189) 0.66 (210 | 551 (39
levofloxacin 1.45 (100) 2 (109) ______ 489(100) _________ 13.5 (100) 68.8 (100)
levofloxacin+Al | 0.92 (63) | 1 (50 | 6.4 (132) 8.82 (65 | 3.7 (60

* Urinary recovery rate, ND : not detected
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Pharmacokinetics and clinical studies on NM441

Kohya Shiba®, Masaki Yoshida?, Osamu Sakai” and Atsushi Saito?
UThe Second Department of Internal Medicine, The Jikei University School of Medicine
3-19-18 Nishi-Shinbashi, Minato-ku, Tokyo 105, Japan
2Department of General Internal Medicine, The Jikei University School of Medicine, Kashiwa Hospital

Pharmacokinetics and clinical studies were performed on NM441, a newly-developed prodrug type of
quinolone antibiotic, and the following resuits were obtained.

1) Pharmacokinetics

The pharmacokinetics was investigated in 6 healthy volunteers administered 200mg of NM441 with or
without several antacids or iron preparations by crossover method.

In the fasting state, 1g of dry aluminium hydroxide gel fine granule (Al), 500mg of magnesium oxide fine
granule (Mg), 1g of precipitated calcium carbonate powder (Ca) or 50mg of ferrous sulfate tablet was
orally administered at same time as NM441, while 200mg of cimetidine was administered at 1h before
NM441.

A comparison of the effects of several antacids and iron preparations on the serum NM394 concentra-
tions by Crex and AUC indicated the following results. Al, Mg, Ca, Fe and cimetidine decreased to 7, 39,
40, 15 and 33% of control Cpax, and 15, 43, 45, 25 and 60% of control AUC, respectively. In addition Al, Mg,
Ca, Fe and cimetidine decreased the urinary recovery rates of NM394 until 24h after administration to 7,
43, 51, 20 and 52%, respectively.

When Al, which showed the highest inhibition against absorbency and excretion of NM441 in this study,
was administered at 3h or 2h before, or 1h or 2h after NM441 administration, the serum NM394 concentra-
tion showed 60, 64, 106 or 90% of control Cnax, and 65, 54, 87 or 82% of control AUC, respectively. The
urinary recovery rate of NM394 until 24h after administration decreased to 52, 20, 87 or 819, respectively.

From above results, the absorbency of NM441 was inhibited by the concomitant use of antacids or iron
preparations and the order of inhibition was Al > Fe > Mg > Ca > cimetidine. However, it was consid-
ered that the inhibition was mild when administered at 1 h after NM441 administration.

2) Clinical results

NM441 was orally administered to a total of 4 patients, 1 with chronic bronchitis, 1 with tuberculous
pleurisy and 2 with urinary tract infections, at a daily dose of 200 or 400mg for 5~10 days. In the clinical
efficacy, 3 patients were able to be evaluated, and all of them were evaluated as good or excellent. No side
effects were observed in all cases. Abnormal changes in laboratory findings were observed in the increase
of platelet in 1 case and in the elevation of GPT in 1.



