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Fig. 1 Chemical structure of CS-807 and R-3763
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Table 1 Vital statistics of 6 healthy male volunteers

Height
(cm)

Body weight
(kg)

Age

Case (yr)

A 34 177 78

20 167 59

23 178 79

22 166 58

21 163 70

23 178 67

Mean
+S.D.
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Table 2 Serum levels of R-3763 by bioassay after oral dose of CS-807 (equimolar to 200 mg of R-3763)
to 6 healthy male volunteers in fasting state

Serum levels (ug/ml)
Case
0 1/2 1 1% 2 3 4 6 8 12(hr)
A - 0.5 1.4 2.0 2.4 2.3 1.9 1.0 0.43 0.08
B - 0.5 1.4 1.6 2.1 1.9 1.6 1.3 0.44 0.13
C - 0.07 0.7 0.9 1.5 2.4 2.0 1.6 0.66 0.20
D - 0.22 1.0 1.2 1.5 2.2 1.7 1.2 0.42 0.13
E - 0.09 1.1 2.2 2.9 2.7 2.5 1.5 0.7 0.16
F - 0.35 0.8 1.9 2.1 2.1 1.8 0.7 0.44 0.2
Mean 0.29 1.07 1.63 2.08 2.27 1.92 1.22 0.52 0.15
+S.D. 0.19 0.29 0.50 0.54 0.27 0.31 0.33 0.13 0.05
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Table 3 Pharmacokinetics parameters of CS-807
Ka Kel Tlag vd/f Cmax Tmax TI/2 faucl® | (Aucki
Case
(hr™?) (hr) (hr) (0] (ug/ml) (hr) (hr) (ug+hr/ml) { (ugehr/mi)
A 0.543 0.477 0.36 33.4 2.4 2.3 1.5 12.35 12.52
B 0.571 0.359 0.28 45.4 2.0 2.5 1.9 11.81 12,17
C 0.399 0.333 0.57 63.2 1.3 3.3 2.1 12.94 13.54
ﬁ D 0.470 0.409 0.56 41.5 1.9 2.8 1.7 11.01 11.33
2
E E 0.753 0.361 0.70 34.6 2.9 2.6 1.9 15.74 16.18
F 0.585 0.444 0.45 40.3 2.1 2.4 1.6 11.02 11.47
Mean 0.554 0.397 0.49 43.1 2.1 2.7 1.8 12.48 12.87
+S.D. 0.120 0.056 0.15 10.8 0.5 0.37 0.2 1.77 1.81
A 0.544 0.361 0.00 30.1 3.0 2.2 1.9 16.68 17.12
B 0.564 0.398 0.32 26.3 3.3 2.4 1.7 18.65 19.05
Cc 0.466 0.413 0.50 25.4 3.1 2.8 1.7 17.72 18.20
3
E|l D 0.514 0.457 0.43 23.8 3.3 2.5 1.5 17.85 18.16
K
§ E 0.499 0.417 0.44 23.9 3.4 2.6 1.7 19.42 19.90
<
F 0.482 0.305 0.40 54.6 1.7 3.0 2.3 10.90 11.33
Mean 0.512 0.392 0.35 30.7 3.0 2.6 1.8 16.87 17.29
+S.D. 0.036 0.052 0.18 12.0 0.6 0.27 0.3 3.07 3.07
A 0.587 0.386 2.55 35.0 2.6 4.6 1.8 14.06 15.02
B 0.779 0.274 0.34 38.1 3.0 2.4 2.5 17.83 18.60
C 0.508 0.450 0.51 23.0 3.4 2.6 1.5 18.38 18.74
g
2 D 0.810 0.292 3.74 44.6 2.5 5.7 2.4 13.39 15.51
[\
£
g E 0.447 0.380 0.33 33.5 2.4 2.8 1.8 14.85 15.22
F 0.523 0.445 1.00 38.1 2.1 3.1 1.6 10.52 10.52
Mean 0.609 0.371 1.41 35.4 2.7 3.5 1.9 14.84 15.60
+S.D. 0.151 0.074 1.42 7.2 0.5 1.34 0.4 2.93 3.01
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Fig. 2 Serum levels of R-3763 by bioassay after oral dose
of CS-807 (equimolar to 200mg of R-3763) to 6 healthy
male volunteers in fasting state
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Fig. 4 Serum levels of R-3763 by bioassay after oral dose
of CS-807 (equimolar to 200mg of R-3763) to 6 healthy
male volunteers after heavy meal
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Fig. 6 Mean urinary excretion of R-3763 after oral dose
of CS-807 (equimolar to 200mg of R-3763)
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Fig. 3 Serum levels of R-3763 by bioassay after oral dose

of CS-807 (equimolar to 200mg of R-3763) to 6 healthy

male volunteers after light meal
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Fig. 5 Mean serum levels of R-3763 after oral dose
of CS-807 (equimolar to 200mg of R-3763)

(ug/ml)
* fasting state
10+ *light meal
o heavy meal
e 5-
2
g
£ 0f
8
§ o5t
€
c
g ol
0.05[
0.01

ot

4 6
Time (hr)

4~6 B¥fH242. 1ug/ml, 6~8 F¥RT123.3ug/ml 8
~ 1085147 . dug/ml, 10~128f17. 0 g/ml T1265R]
% COYEMERIZ43.3%~54.1%, F4950.2% ThH -1z,
BHREDRTREIX 0~ 2 BH79.5ug/ml, 2~4 BF
fd159.5ug/ml, 4~ 6 B¥MHI169.2ug/ml, 6~ 8 BERY
132.2ug/ml, 8~108%RH47.5ug/ml, 10~128F 17
Sug/miT, 128 % TOHRMERIZ22.3~52.5%, T
42.1%TH -7z,

UL 3TERORE AT & 3 INPME S X Rk
DEFEHERHI L T: b D% Fig.5 , 6 TR LTz,

CS-807TRSHIHIZ 31} 5 BIRA L 2HREE % Fig.
TIRLT, MICRERBE2RLIZVDIR o7,



256

CHEMOTHERAPY

MAY. 1988

Table 4 Urinary excretion of R-3763 by bioaseay after oral dose of CS-807 (equimolar to 200 mg of R-3763)

to 6 healthy male volunteers in fasting state

Collection time (hr) Total
Case recovery
N 0-~2 2~4 4~6 6—~8 8~10 10~12 0~12 rate (%)
Urine volume (ml) 215 260 140 60 95 170
A Concentration (ug/ml) 60.0 95.0 100.0 82.0 46.0 11.0
Recovery (mg) 12.9 24.7 14.0 4.92 4.39 1.87 62.78 31.4
Urine volume (ml) 230 165 90 105 140 380
B Concentration  (ug/ml) 36.0 112.5 155.0 93.0 36.0 4.7
Recovery (mg) 8.28 18.56 13.95 9.77 5.04 1.79 57.39 28.7
Urine volume (ml) 142 215 140 114 440 290
C Concentration (ug/ml) 45.0 105 120 115 21 11
Recovery (mg) 6.39 22.58 16.8 13.11 9.29 3.19 71.36 35.7
Urine volume (ml) 90 122 64 94 114 150
D  Concentration (ug/ml) 102.5 175 180 96 32 21
Recovery (mg) 9.23 21.35 11.52 9.02 3.65 3.15 57.92 29.0
Urine volume (ml) 164 225 85 178 140 308
E Concentration (ug/ml) 67.5 122.5 240.0 79.0 49.0 16.0
Recovery (mg) 11.07 27.56 20.4 14.06 6.86 4.93 84.82 4.4
Urine volume (ml) 448 200 117 100 115 144
F Concentration (ug/ml) 24.1 49.5 90.0 94.0 29.0 13.0
Recovery (mg) 10.8 9.9 10.53 9.4 3.34 1.87 45.84 22.9
Mean concentration (ug/ml) 55.9 109.9 147.5 93.2 35.5 12.8
ES.D. 27.7 40.7 56.6 12.7 10.6 5.5
Mean recovery (mg) 9.78 20.78 14.53 10.05 5.43 2.80 63.35
+S.D. 2.30 6.14 3.61 3.26 2.27 1.23 13.40
Recovery rate (%) 4.89 10.39 7.27 5.03 2.72 1.40 31.68
+S.D. 1.50 3.07 1.81 1.63 1.14 0.62 6.70
Cumulative recovery rate (%) 4.89 15.28 22.54 27.58 30.28 31.68 31.68 31.7
+S.D. 1.50 1.54 4.78 5.43 6.20 6.70 6.70 6.70
Table 5 Serum levels of R-3763 by bioassay after oral dose of CS-807 (equimolar to 200 mg of R-3763)
to 6 healthy male volunteers after light meal
Serum levels (ug/ml)
Case
0 1/2 1 1% 2 3 4 6 8 12(hr)
A - 1.0 2.0 2.9 3.1 3.2 2.5 1.2 0.58 0.16
B - 0.78 2.0 2.9 3.2 3.3 2.7 1.7 0.78 0.16
C - 0.42 0.9 2.1 3.0 3.5 3.0 1.6 0.72 0.2
D - 0.3 1.9 2.7 3.0 3.3 2.9 1.5 0.74 0.14
E - 0.29 1.8 2.7 3.0 3.6 2.9 1.8 0.94 0.2
F - 0.24 0.9 1.1 1.3 1.9 1.7 1.1 0.63 0.13
Mean 0.51 1.58 2.40 2.77 3.13 2.62 1.48 0.73 0.17
+S.D. - 0.31 0.53 0.70 0.72 0.62 0.48 0.28 0.13 0.03
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Table 6 Serum levels of R-3763 by bioassay after oral dose of CS-807 (equimolar to 200 mg of R-3763)
to 6 healthy male volunteers after heavy meal
Serum levels (ug/ml)
Case
0 1/2 1 13 2 3 4 6 8 12(hr)
A - - - - 0.09 1.2 2.4 2.2 1.35 0.37
B - 0.53 2.0 2.6 2.7 3.0 2.6 1.7 0.84 0.21
C - 0.2 1.4 2.4 3.5 3.7 2.9 1.7 0.66 0.16
D - - - - 0.2 0.4 0.8 2.5 1.8 0.62
E - 0.42 1.5 1.8 2.1 2.5 2.2 1.6 0.71 0.14
F - - 0.24 0.8 1.5 2.2 2.3 1.1 0.34 -
Mean 0.19 0.86 1.27 1.68 2.17 2.20 1.80 0.95 0.25
+S.D. - 0.24 0.88 1.16 1.36 1.20 0.73 0.50 0.53 0.22
Table 7 Urinary excretion of R-3763 by bioassay after oral dose of CS-807 (equimolar to 200 mg of R-3763)
to 6 healthy male volunteers after light meal
Collection time (hr) Total
Case recovery
0~2 2~4 4~6 6~8 8~10 10~12 0~12 rate (%)
Urine volume (ml) 72 82 72 54 100 128
A Concentration (ug/ml) 285 600 262 105 65 38
Recovery (mg) 20.52 49.2 18.86 5.67 6.5 4.86 105.61 52.8
Urine volume (ml) 49 104 94 96 110 172
B Concentration (ug/ml) 375 380 240 155 85 20
Recovery (mg) 18.38 39.52 22.56 14.88 9.35 3.44 108.13 54.1
Urine volume (ml) 310 415 205 140 200 440
C Concentration  (ug/ml) 39.5 95 137.5 85 36 8.0
Recovery (mg) 12.25 39.43 28.19 11.9 7.2 3.52 102.49 51.3
Urine volume (ml) 65 70 70 105 320 435
D  Concentration (uzg/ml) 190 480 430 135 18 6.2
Recovery (mg) 12.35 33.6 30.1 14.18 5.76 2.7 98.69 49.4
Urine volume (ml) 110 112 100 134 350 385
E  Concentration (ug/ml) 195 290 230 110 15.5 9.0
Recovery (mg) 21.45 32.48 23.0 14.74 5.43 3.47 100.57 50.3
Urine volume (ml) 140 400 130 90 176 245
F  Concentration (ug/ml) 90 60 153 150 65 21
Recovery (mg) 12.6 24.0 19.89 13.5 11.44 5.15 86.58 43.3
Mean concentration (ug/ml) 195.8 317.5 242.1 123.3 47.4 17.0
+S.D. 123.1 212.9 104.6 27.7 28.4 12.1
Mean recovery (mg) 16.26 36.37 23.77 12.48 7.61 3.86 100.35
+S.D. 4.34 8.48 4.49 3.51 2.34 0.94 7.55
Recovery rate (%) 8.13 18.19 11.89 6.24 3.81 1.93 50.18
+S.D. 2.17 4.24 2.25 1.76 1.17 0.47 3.78
Cumulative recovery rate (%) 8.13 26.32 38.20 44.44 48.25 50.18 50.18 50.2
+S.D. 2.17 5.59 5.36 4.72 4.00 3.78 3.78 3.78
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Table 8 Urinary excretion of R-3763 by bioassay after oral dose of CS-807 (equimolar to 200 mg of R-3763)
to 6 healthy male volunteers after heavy meal

Collection time (hr) Total
Case recovery
0~2 2~4 4~6 6~8 8~10 10~12 0~12 rate (%)
Urine volume (ml) 142 375 255 84 245 450
A Concentration (ug/ml) 2.9 32 120 270 52 10
Recovery (mg) 0.41 12.0 30.6 22.68 12.74 4.5 82.93 41.47
Urine volume (ml) 168 130 94 148 188 214
B Concentration (ug/ml) 120 245 225 76 32 5.8
Recovery (mg) 20.16 31.85 21.15 11.25 6.02 1.24 91.67 45.84
Urine volume (ml) 127 115 126 168 275 435
C Concentration (ug/ml) 95 260 195 145 36 9.6
Recovery (mg) 12.07 29.9 24.57 24.36 9.9 4.18 104.98 52.49
Urine volume (ml) 113 149 109 194 240 230
D  Concentration (ug/ml) 5.0 33 215 165 76 43.2
Recovery (mg) 0.57 4.92 23.44 32.01 18.24 9.94 89.12 44.56
Urine volume (ml) 100 145 210 280 260 410
E Concentration (ug/ml) 209 177 105 39 27 13.5
Recovery (mg) 20.9 25.65 22.05 10.92 7.02 5.54 92.08 46.04
Urine volume (ml) 70 80 65 85 72 130
F  Concentration (ug/ml) 45 210 155 98 62 13.8
Recovery (mg) 3.15 16.8 10.18 8.33 4.46 1.79 44.61 22.31
Mean concentration (ug/ml) 79.5 159.5 169.2 132.2 47.5 17.5
+S.D. 79.1 102.5 50.2 81.5 19.2 13.4
Mean recovery (mg) 9.54 20.19 22.00 18.26 9.73 4.53 84.23
+S.D. 9.52 10.69 6.68 9.46 5.11 3.12 20.70
Recovery rate (%) 4.77 10.10 11.00 9.13 4.87 2.27 42.12
+S.D. 4.76 5.35 3.34 4.73 2.56 1.56 10.35
Cumulative recovery rate (%) 4.7 14.87 25.86 34.99 39.85 42.12 42.12 42.12
+S.D. 4.76 9.78 10.08 9.59 9.93 10.35 10.35 10.35
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Table 9 Effect of food on pharmacekinetic parameters of CS-807

Mean Result of ANOVA Multiple range test by L.S.D

Pharmacokinetic Fasting Fasting | Light meal
parameters Fasting |Light meal[Heavymeal| G/seq® | Subject | Period | Treatment vs. vs. vs,

Light meal | Heavy meal | Heavy meal
Ka(hr™) 0.554 0.512 0.609 NS» N.S. N.S. N.S. NS N.S. N.S.
Kel(hr™!) 0.397 0.392 0.371 N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Tlag (hr) 0.49 0.35 1.41 N.S. N.S. N.S. N.S. N.S. N.S. N.S.
vd/i() 43.1 30.7 35.4 N.S. N.S. N.S. N.S. N.S. N.S. N.S.
T (hr) 1.8 1.8 1.9 N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Cmax (ug/ml) 2.1 3.0 2.7 N.S. N.S. N.S. p<0.05 | p<0.05 N.S. N.S.
Tmax (hr) 2.7 2.6 3.5 N.S. N.S. N.S. N.S. N.S. N.S. N.S.
AUCK (ug-h/ml) | 12.48 16.87 14.84 N.S. p<0.05 NS. p<0.01 | p<0.05 NS. N.S.
AUC? (ug+h/ml) 12.87 17.29 15.60 N.S. p<0.05 N.S. p<0.01 p<0.05 p<0.05 NS.

a) group of sequence b) not significant at p=0.05

Fig. 7 Laboratory findings in 6 healthy volunteers
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PHARMACOKINETIC STUDY ON CS-807

AKIRA SAITO
College of Medical Technology, Hokkaido University, Sapporo

CS-807, a new oral cephem antibiotic, is a pro-drug of R-3763 which has antimicrobial activity. The effect
of food on absorption and excretion of CH-807 was studied under three conditions, that is, fasting, after a
light meal and after a heavy meal. CS-807 was administered orally to six healthy male volunteers at a dose
of 200mg (equimolar to R-3763). The pharmacokinetic parameters of CS-807 were: Cmax values during
fasting, after a light meal and after a heavy meal, were 2.1xg/ml, 3.0u4g/ml and 2.7ug/ml. Tmax values
were 2.7h, 2.6h and 3.5h.T,,; was almost the same in all three conditions: 1.8h, 1.8h, and 1.9h. (AUC)*
values were 12.5ug h/ml, 16.9ugh/ml and 14.8xgh/ml.

Urinary recovery rates within 12h after administration were 31.7%, 50.2% and 42.1%.

These results indicate that absorption of CS-807 is affected by food intake, namely, the absorption rate
after a light meal is higher than during fasting, and almost the same as after a heavy meal.



