CHEMOTHERAPY
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Table 1 Dose of 6315—-S and volunteers

Age Height Weight
Dose and route No. | Volunteers
(y") (em) (kg)
K. M. 41 168 63
0.5g/2 hr 3 E. N. 27 165 57
H. Y. 30 164 60
IVD
S. M. 45 165 64
o AW 21 180 74
1g/2 hr, 1g/1 hr, 1g/2 hr 4
§ K. K. a1 180 78
s Y. W 32 170 67
? Y. w. 32 170 67
@ M. N. 31 172 73
IV | 0.5g 1g, LMOX 1g 4
Y. T. 40 174 63
S. K. 43 172 66
M. O. 34 166 64
M. I. 35 178 76
M 0.5g, 1g 4
S.T. 40 171 69
M U, 28 164 48
H. H. 28 167 70
1g/1 hr x 2 (12 hr. interval) T.M. 31 180 84
. 4
1g/1 hr x'3 ( 8 hr. interval) Y. M 39 170 65
H. N. 36 164 51
2g/1 hr x 2 (12 hr. interval) 4*
H. S. 50 170 63
Qo
3 T.F. 26 168 57
2 |IVD | 1g/1he x15 (12 he.interval) | 5 Y. N. 31 175 63
Z K.S. 30 170 57
. Y. I. 30 166 72
N. S. 45 160 62
K. K. 37 172 69
K. H. 39 167 58
2g/1 hr x 15 (12 hr. interval) 6
F.A. 30 172 70
T. O. 30 168 62
H. N. 43 172 74
* identical

K 48~84kg) 2 WREL Lo ChOBMRE, M ZANR- OB BSHFEEZBTHRERNCEMLL
B, Ro—BRE, MmsEbyReE, 6315-S&Y K volunteer T& 5,

1 VR EDEARIGE S CICEMICE 52, RZT WREZREESH 158 & RERSEH 15 i,
ERLHshEICREL, RRickys, RROHE HEFSBRIIOCHERIE AEBPERTE BE
0B - GEAER - BFEMELLICOWTES LB B4BO 3PS (Table 1),
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Fig.2 Schedule for medications and examinations (8Single administration)
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Fig. 3 — 1 Schedules of multiple dose studies (2 or 3 times administration a day)
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Fig.3 — 2 Schedules of multiple dose studies (15th administration in 8th days)
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Table 2 Examination items

Clinical symptoms

Subjective, Objective

Physical examination

Blood pressure, Pulse rate, ECG
Respiratory rate

Hematology

RBC, Hb, Ht, WBC, Differential WBC
MCV, MCH, MCHC, Platelet

Blood chemistry

§-GOT, S-GPT, Al-P, Total bilirubin, ZTT,
v-GTP, LDH, BUN, S-creatinine

Na, K, Cl, Ca, P, Fe, Total protein, Albumin,
A/G, Total cholesterol, Triglyceride,
Phospholipids, Uricacid, Glucose

Coombs' test

Coagulation

Prothrombin time, Active prothrombin,
APTT, Hepaplastin test, Fibrinogen,
Clotting factor (I, VI, IX, X,)

Platelet aggregation

Bleeding time (IVY method)

Vitamin K (Serum, Urine)

Urinalysis

Specific gravity, pH, bilirubin, Protein,
Glucose, Aceton body, Urobilinogen,
Occult blood, Sediment

Fecal flore

/1.

MMOBRERGIRT7 7Y T4 —4%~— (AUTO-
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5, PPP OEXE% 100%ic, PRP DENREE 0 %
'y bL, 3TCTIH~1 230 DERAK KEEEH
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(Hormon—Chemie) # & T¥ Arachidonic acid (sodi-
um salt, Sigma) 10ul 2MA, FhFEIhOEEICLD
B U BRE DT 2 IS0 L1

. £ IVK,, K, BEDHIE
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gt lg%20 (126MEB) 50330 (88
), 2g% 2@ (128ME) Khh->TREHRSL
1B DEERr R 2R ICRHE L 7cA%, 6315-S#kEsic &
BLEEBAONBRBRBD OIS 1,

2) 15[ (126584 - 8 B BEE ST

6315-S D1 gffiz2 g% | BRIA G THRBHIE
L, @ 15B(2g/BZ iz d4g/H, 8BM) bt
TREX2{TE > 1ce ThENOKSR] - 55 - 50t
k% 1 BEB XU L AMKICET 5 —BRERRES LUV
b1 - EEREDOFEE% Table 31 EHTRL,
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Table 3 Changes in laboratory tests after 8~day administration
of 6315-S at 2g/day and 4 g/day (Mean)
Notmal 6318-S 2g/day x 8 days (n=5) 6315-8 Ow x 8 days (n=6)
Test item fore® Admin, After admin, Before Admin. After admin,
range Before $ days 1 day 1 wesk S days 1 dsy 1 week
WBC (x10%) 4.0~9.0 6.0£0.4 §.320.4 6.9:0.4 7.7¢2.1 7.783.1 5.810.8 6.0£0.9 5.5¢1.0
RBC (x10%) 440~560 | 506,0829.0[471.2433.3 [503.8439.6 (487.2¢28.8 [476.2431.6 |459.2:24.7 [462.7225.6 |468.5:18.8
Hemoglobin (g/d]) 13.8~17.2 | 14.9£1.3 14.1:21.1 1.4981.4 14,5¢1.0 14.6£0.9 14.2:0.9 14.221.0 14.4£0.7
Hemacocrit (%) 37.0~52.0 | 43.9:2.6 41,2224 43.9¢2.6 42.7¢1.9 42.612.1 40.922.6 41.4£2.6 42,2¢2.0
E MCV (um?¥) 85~100 | 86.8:3.0 87.5¢3.7 87.4¢3.3 87.823.2 89.524.8 89.324.8 89.724.7 90.0£4.3
S [ MCH (P8) 27~34 29.421.8 29.8:1.6 29.641.8 29.9:1.7 30.8¢1.3 30.8¢1.3 30.7¢1.2 30.721.3
€ | MCHC (%) 3138 33.8:1.2 34.140.9 33.941.3 34.1:0.9 34,4£0.8 34.6£0.7 34.3£0.7 34.1£04
é Placelec (x10%) 10~40 20.122.3 21.244.0 23.9¢3.7 24.6¢4.5 18.726.8 23.8¢56 26.5¢7.2 23.816.5
'g Stab. (%) 36 3.5:1.3 4,421.5 2.8:1.6 4.621.1 4.122.0 3314 2.5¢16 5.1¢3.9
8 Seg. (%) 45~.55 §1.0:8.8 45.116.8 §5.015.4 48.427.8 56.8215.4 | 43.0¢7.0 50.5210.0 | 50.724.5
g Eosinophils (%) 1~5 5.452.9 5.8:4.2 §.224.1 $.220.8 3.823.6 5.8¢2.6 5.224.2 4.1£3.4
> Basophils (%) 0~1 1.3¢1.0 0.220.4 0.2:0.4 0.420.5 0.4:0.6 0.2:0.4 0.2:0.4 0.5¢0.7
Lymphocytes (%) 25~45 34.5¢7.2 37.5:8.0 31.2230.1 33.4210.1 [ 29.4215.0 | 39.726.7 34.2:5.8 32.425.4
Monocytes (%) 4.7 4.441.8 -7.0e2.7 5.422.3 8.0¢3.3 5.422.2 5.8¢3.9 7.3233 7.2:1.8
APTT** (sec) 23.6~30.2 | 26.0¢2.5 25.322.0 24.321.6 25.821.5 24.2¢01.8 25.321.4 26.121.7 23.6¢1.7
Prothrombin time (sec) 10~14 12,7:0.8 11.9:0.7 11.5¢0.5 11.6:0.4 12.1£0.8 12.4£0.6 12.320.6 12.0:0.3
§ | Active prothrombin (%) >50 88.2:12.1 | 95.246,6 [100.0¢0.0 {100.0:0.0 93.0:10.3 | 92.8¢13.0 | 93.8211.8 | 98.224.5
3 Hepaplastin (%) 70~130 [107.4414.1 |105.2¢13.2 }105.2¢13.5 (126.8219.9 (125.7220.2 |106.5¢15.3 |116.2:15.0 |118.2¢15.3
§ Fibrinogen (mg/dl) 150400 [190.0£59.4 [216.4237.3 [216.0¢40.2 [240.6260.1 | 262.2:110.6/257.0¢81.6 [246.7:69.6 |206.7235.9
.'3 Coag. Fc. II (%) 80.0~120.0| 96.4511.2 | 94.8:13.8 | 84.4:11.6 | 82.0:9.3 85.7£10.3 | 89.0¢10.0 | 98.82:4.9 |111.2¢126
3| Coag. Fe. VI (%) 75.0~130.0| 81.6227.5 | 92.2424.0 |102.6¢15.6 {100.8214.2 |109.2£29.9 [100.8214.4 |108.5:45.0 |125.3219.0
a Coag. Fc. IX (%) 50.0~150.0[110.2¢17.0 [112.4425.7 [115.6£17.6 (110.6226.8 {111.7¢19.9 [100.8+13.1 (128.0221.4 {116.8£14.1
Coag. Fc. X (%) 75.0~130.0| 78.8+15.7 | 82.0¢11.2 | 97.416.5 98.0+¢18.6 {112.5221.6 |116.7¢16.9 1118.2¢23.8 {117.2+21.7
Total protein (g/dl) 6.7~8.3 6.9+0.4 6.4£0.5 7.120.5 6.821.0 7.120.3 6.720.3 7.0£0.2 7.0£0.4
Albumin (g/dl) 3.8~5.1 4.2:0.2 3.920.2 4.2:0.3 4.420.2 4.2:0.2 3.9:0.2 4.320.1 4.3£0.2
AlG 1.10~1.80 | 1,54+0.14 | 1.5840.15 | 1.51:0.11 | 1.55£0.19 | 1.4620.12 | 1.4120.12 | 1.612£0.20 | 1.61£0.22
S-GOT %)) 8~40 13.8:4.5 16.4:4.0 22.2¢4.5 18.8+7.0 19.8£3.2 15.824.4 21.3¢8.7 24.2:104
S-GPT {(u) 5~35 12.0:4.2 13.2¢5.8 22.419.2 18.42£10.5 | 18.027.3 18.5¢7.4 24.8¢12.1 | 24.8¢144
ALP (U) 27~10.0 4.8:0.5 4.350.3 4.9£0.6 4.8¢0.8 6.0¢1.7 4.821.0 5.421.3 56t1.1
Total bilirubin (mg/dl) 0.2~1.0 0.440.2 0.420.2 0.6£0.3 0.4:0.1 0.420.1 0.520.2 0.7£0.2 0.5£0.2
4 ZTT (U) 4.0~12.0 5.7¢2.5 5.3£2.5 6.6:2.8 5.4£2.2 6.921.2 6.5¢1.1 6.8:1.1 6.8¢1.0
g LDH [8)) 50~400 [233.2:28.8 (254.0227.9 |249.0¢21.4 [278.2236.8 | 253.3273.9 |246.7¢42.8 |279.3£45.9 |265.8¢£51.3
_5‘: y-GTP (MIU/ml) 0~40 21.2¢14.4 | 17.2£¢10.5 | 20.428.3 18.8£10.1 | 27.8219.9 | 26.0219.4 | 23.0¢14.7 | 25.72158
:2 BUN (mg/dl) 8~20 15.453.2 12.2¢1.3 14.6:1.8 16.4£0.9 133221 11.821.3 14.3£1.5 15.822.3
3 Creatinine (mg/dl) 0.8~1.2 1.0£0.0 0.9£0.1 0.940.1 1.020.0 1.0:0.1 1.1£0.2 1.020.1 1.11£0.2
£ Total Cholesterol (mg/dl) 130~240 [166.2410.4 |154.0£20.0 [178.2£¢27.9 [176.4£6.3 [195,2¢36.7 |177.5¢22.2 |206.0¢£28.8 [216.2¢32.0
Trigiycerides (mg/dl) 32~153 101.2¢31.5 | 70.8420.0 {110.6268.6 i100.8£43.3 | 204.2¢133,3/125.3250.6 |110.5235.6 | 142.822.9
Phospholipids (mg/dl) 160~270 [194.8+12.3 [160.848.3 [167.8¢9.0 [188.4:20.9 |210.3242.2 |172.7¢18.3 |195.0£25.0 | 221.8£36.2
Glucose (mg/dl) 60~110 | 92.8:6.8 92.4¢3.6 95.4:7.0 93.7¢7.8 9232119 | 92.3¢93
Uric acid {mg/dl) 3.5~7.9 5.6+0.9 4.7£1.2 4.6:0.7 5.421.4 6.521.3 5.1¢1.4 53x1.4 6.0:1.6
Na (mEq/l) 135~147 [139.2:1.3 |140.8:0.8 |140.0:2.3 |139.8:0.8 |140.8¢2.1 [141.5:1.4 [140.3£1.0 |142.8¢29 .
g [K (mEq/l) 3.6~5.0 4.1:0.3 4.450.2 4.3:0.2 4.5¢0.2 3.8:0.2 4.7:0.4 41203 4.0:04
3 [ (mEq/l) 98~108 [104.4:1.1 [106.2¢0.8 [102.6:1.5 [103.2:0.8 [105.3:1.0 [105.7:1.4 |103.7:0.8 [105.5¢15""
g Ca (mEq/l) 4.2~5.5 4.5£0.2 4.440.1 4.4:0.1 4.7:0.1 4.420.1 4.5¢0.1 4.7£0.1 4.420.1
= [p (mg/dl) 2.5~4.5 3.3:0.5 3.4:0.5 3.3:04 3.4£0.6 3.2:0.3 2.8:0.2 2.9:0.4 3.2:004°
Fe (ug/dl) 60~150 | B4.6+40.7 | 74.2¢10.2 | 85.6233.4 | 65.4232.0 | 50.5¢15.7 [150.8£50.0 [107.32143 | 94.3£200. '
Specific gravity 1.010~1.0251.032+0.006{1.018+0.004|1.02820.003 [1.031+0.015| 1.026£0.005{1.025:0,011(1.028£0.004{ 1.024£0.004
pH Weakly acidic| 6.0+0.0 6.2¢0.3 5.8:0.4 6.0:0.0 6.0:0.0 6.0:0.0 1.0£0.0 6.0£0.0
Bilirubin —
-2 | Protein —-—t
% [ Glucose - No No No No No No No No
':-,'_: Acetone bodies — parcicular |  particular | parcicul particul particul P L particul particul
Urobilinogen t—+ abnor- abnor- abnor- abnor- abnoe- abnor- abnor- abnor-
Occult blood = mality mality mality malicy mality malit:y ) mality ‘mality
Sediment microscopic .
Other| Direct Coombs - - - - - - - - Y
* n = 4 in general hemacological and urine tescs. Mean ¢ 5D

** Active Partial Thromboplastin Time
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Fig. 4 Laboratory findings in multiple dose studies
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Fig.5 Tests for coagulation parameters in multiple dose studies
6315~8 tive 8-day administrati
o—e 2g/day (N=5) Mcan & SD
o—o 4g/day (N=6) e ] Normal range
x 10¢ Platelet sec. Activated Partial Thromboplastin Time (APTT)
‘0 ...................................................................... 40
35
30|
25 Jo R T TR L L LCTT T I TRPRPPPTPTP TP TRTTRY TETPPTY TS
20
15
lo .....................................................................
5 20|
1 3 5 8 1 3 1 3 1 3 5 8 1 31 2 3
Before Days of admin. Day (wks) after admin, Before Days of admin. Dsys (wks) after admin.
;;:' Prothrombin Time (PT) "‘1‘"‘, Bleeding Time (Ivy Method)
18 9
17
16 ] G e s §
15 9
| SO PPRESRRUURRR . i
13 ' i H g
12| 5 H
1
1 4} i
1| S OO PRI i
9% 3 H
13 5 8 1 31 2 3 13 5 7 1 31 2 3
Before  Days of admin. Days (wks) after admin, Before Days of admin. Days (wks) after admin.

reg/ml LTOBEREICEWTEMUET 2R LA,
ADP BLUT 5+ FU MR TIZ6315-S#EE5iIcL 3
EEZEAOCNIREORKIBD SN M1 (Fig. 6
~8)

@ Mm% - KFEHES 2 CKBE (Fig.9)

2g/EREHTCHREARTH (8HE) KIMEHE S
VK, K +K,0FBLRONBONAN, 4g/H
BREBTRIMIELURFEDE HICHERLEERZEYD
Y (249 )% »N

® BAAEE:XKFEFRMRE (Fig. 10)

2g/ABRESRICH L T4g/BBREHTONEBOLT
BRELA5N, TOXMIMTFIHRL D LRKHERIC
FETH- 1,

EERICE, T4 E T3 Enterobacteriaceae,
Lactobacillus D #%’), Enterococcus faecalis O
NEWTHD, MIME T Bacteroid aceae %13 U
HETHEMBIMBEORE LR VNI 4g/ARE
Bcaohi,

EEPDOTH 63155 REEX, 2g/BRSHTIIE

5E3B8B-88H& b 16ug/g, THDH, 4g/HEESR
TS5 3B8E Tk 6Tug/g, SBETIX83xg/g, 8
BET38ug/g TH-70

2. 6315-S DERRAICH T ZRAN - itk

1) HERSHO Mm% RE S L ROt

6315—S Wik, AMPBE BHEORESEMTH
E5 L& mMchREFIX Table 4 ~ 7 ITRd e
BhThH-t,

o, MRPREOLEGEOKB % Fig. 11~14 IR
Lite WTFhOBRESERICEVWT LSRR MWDRE
& DMICI3BH S 278 dose response DMAFENEH LN
7o

Fig. 11 IR & 51, 0.5g ki3 1.0g4BiELE
EOFGMMPMER, 5HETIIENREN . 4pg/
ml, 102.3zg/ml, 15 3% Ti2 25.2 zg/ml, 69.5u8/
ml, |EM%Ti38.8ug/ml, 22.8ug/ml, 2BEM%
T3, 3.6ug/ml, 10.0 ug/ml LB~ icETERL,
4BMI% T3 0.6 g/ml, 2.1ug/ml &85t °O
BEAOFEMTPRE % two compartment model i



VOL. 35 s—1 CHEMOTHERAPY

503

Fig.6 Platelet aggregation induced by collagen in multiple dose studies

2g/day % 8 days 4g/day x 8 days
% consecutively [ consecutively
1004 (Collagen : 2 ug/ml) 100y , (Collagen: 0.5 48/ml)
. L[] .
. 80- . - . 80{ . . .
s . . . .
§_ 601 60
. L] .
9 . 3 "
.
3 40 404 . .
- . . °
20{fa] « . & 20 . ‘ sllaf]e
=10 IR .
ilulald JICTALL
[ 0 v
¢ 1 3 5 8 1 3 1 g 1 3 5 8 1 3 1
-i Days of admin. Days (wks) after admin, E Days of admin. Days (wks) after admin.
10w, (Collagen : 3 ug/ml) - (Collagen : 2 ug/ml)
8o ° ' . ! . : 0 * e s i
i T 8 : t :
2 N hd
§ 60 ' g 60
- “ s
40| o o . . : e 5 404
< . o .
. o < .
alle °
201 . RN 2011a| " 5] ]s
H .
0 ¢ 1 3 5 & 1 3 1 0 g 1 3 5 3
~E Days of admin. Days (wks) after admin. : Days of admin. Days (wks) after admin.
-]

Fig.7 Platelet aggregation induced by

2g/day x 8 days

ADP in multiple dose studies

4g/day x B days

consecutively concecutively
106 (ADP : 10p8/ml) o X (ADP : 3 pg/ml)
. L]
80{ 84 * , e, * o s
3 :
,§ 604 _§ 604
] ]
& ¥
& o 540- A
<
. 8 ¢
20 - ;] 204 .
8 Ld ° - . . L4 *
™[] ] JIRIBIDIEINI
0 - ottt U U U
v 1 3 5 8 1 3 1 v 1 3 5 8 1 3 1
'-: Days of admin, Days (wks) after admin, % Days of admin. Days (wks) after admin.
A ]
%
100[ (ADP : 5 uM/ml)
80F
M o
4
.E 60
s
v
B 40
< L]




504 CHEMOTHERAPY MAY 1907
Fig. 8 Platelet aggregation induced by arachidonic acid
% 2g/day x 8 days consecutively % 4g/day * 8 days consecutively
100 (Arachidonic acid : 1 or 2ug/ml) 100{ a  (Arachidonic acid : 1 or 2 ug/ml)
o 8 ) ]
SRR : s 4
" . 8 * FE—, ’-L mlm ] ’& ﬁ FL
E B . . L .
£ 60f o . oot . .
B 4o * ° 40
<
a )
. 'Y b .
ol - s fe1l 0 o
E 1 3 ) 8 1 3 1 5 1 3 5 8 1 3 1
E Days of admin, Days (wks) after admin, E Days of admin. Days (wke) after sdmin.
Fig.9 Changes in vitamin K levels in plasma and feces in multiple dose studies
P
6315—-S 2g/day x; days 63158 4g/day x 8 days
Plasma (n=5) Plasma (n=6)
34 34
24 24
ng/ml ng/ml
14 1
Assay ~ Days of ac Assay
2004 2001
0
,.u" Oﬁ T nyg 4001
600 6004
800 8004
Feces (n=5) Feces (n=6)
p <0.05
EJviamin ks [ vitamin K2 Ki + Ka Vieamin Ky [] Vieamin &y K+ Ka



CHEMOTHERAPY

VOL. 35 S-—1 508
Fig.10 Changes in intestinal bacterial flora and drug leve! in feces
of 6315—S multiple administration
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Table 4 Plasma levels after single intravenous administration of 6315-8
Drug Volun Plasma levels (ug/ml) at hrs
Doseand | teens 7 Core | 112 | 14 | U2 | 1 2 s 6
S. K. <0.1 40.4 26.2 15.5 8.18 3.03 0.34 <0.1
6315-S Y. W, <0.1 46.5 315 20.4 12.3 5.53 1,24 0.29
05¢g M. N. <0.1 27.3 15.9 9.93 4.74 1.79 0.24 | <0.1
1% Y. T. <0.1 43.2 27.1 18.2 10.1 4.18 0.53 0.1
(n=4) Mean <0.1 39.4 25.2 16.0 8.83 3.63 0.59 <0.16
+SD -_— 8.4 £6.6 £4.5 £3.20 | £1.59 20.45 -—
s. K. | <0.1 97.5 74.0 42.0 19.7 9.28 1.45 0.23
6315-S Y. W. <0.1 96.3 71.8 §3.7 28.8 12.8 3.21 0.87
1lg M. N, <0.1 99.4 62.6 38.6 19.5 7.57 1.52 0.23
1v Y. T. <0.1 116 69.7 51.0 23.0 10.5 2.04 0.34
(n=4) Mean <0.1 102 69.5 46.3 22.8 10.0 2.05 0.42
+SD — 9.1 4.9 7.2 4.3 2.2 £0.81 0.31
Table 5 Plasma levels of 6315—S after single intravenous drip infusion for 2 hrs
Dose Volun Plasma levels (ug/ml) a¢ hrs
and teers
Route Before 1 2 2% 2% 3 4 6 8
K. M. <0.1 10.7 12.9 7.93 6.66 3.86 1.14 <0.1 <0.1
0.5 g/2 hrs E.N. <0.1 9.30 10.3 5.62 3.98 2.13 0.70 <0.1 <0.1
IVD H. K. <0.1 10.3 11.5 7.88 5.68 3.80 1.52 <0.1 <0.1
(n=3) Mean <0.1 10.1 11.6 7.14 5.44 3.26 1.12 <0.1 <0.1
+SD —_— $0.72 t1.3 +1.32 +1.36 +0.98 | £0.41 —_— —
S. M. <0.1 22.0 25.9 18.6 16.4 10.6 5.30 1.55 0.52
1g/2 hrs AW, <0.1 219 25.5 17.4 10.6 8.34 3.47 0.86 0.14
IVD K. K. <0.1 19.4 20.3 14.3 10.4 6.26 2.83 0.69 <0.]
(n=4) F.H. | <01 20.1 18.4 12.2 9.55 5.25 1.71 0.21 | <0.
Mean <0.1 20.9 22.5 | 15.6 11.7 761 | 333 0.83 | <0.22
+SD —_— 1.3 3.8 2.9 3.1 $2.37 | £1.50 +0.55 —
S. M. <0.1 39.6 52.0 36.5 28.0 17.9 7.78 2.63 0.83
2g/2 hrs AW, <0.1 439 51.3 36.3 24.2 15.2 6.68 1.62 0.43
IVD K. K. <0.1 39.5 43.3 30.2 20.7 12.6 5.14 1.26 0.23
(n=4) F. H. <0.1 44.4 442 25.4 19.5 11.2 4.95 0.69 | <0.1
Mean <0.1 419 47.7 321 23.1 14.2 6.14 1.55 | <0.40
+SD —_— $2.7 4.6 $5.3 3.8 3.0 $£1.34 $0.82 —
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Table 6 Plasma levels of 6315—S after single intravenous drip infusion for | hr

Dose Volun- Plasma levels (ug/ml) at hrs
R::ie F [ petore [ 112 1 1% 1% 2 3 5 7 12
S. M. <0.1 37.7 50.0 28.7 20.7 109 5.16 1.62 0.50 _
AW, <0.1 32.8 36.3 23.7 17.6 9.65 4,78 1.09 0.22 —
K. K. <0.1 32.7 38.0 249 16.8 7.43 4,07 0.74 0.14 —
F. H. <0.1 29.7 37.6 20.7 14,5 7.66 3.27 0.38 <0.1 _
K. S. <0.1 41.6 444 28.8 22.1 11.2 4,99 0.89 —_— —_—
18 Y.N. <0.1 36.0 50.1 31.1 21.7 12,5 6.37 1.53 _— —_—
1hr T. F. <0.1 29.7 39.9 25.0 14.2 9.94 4.44 0.69 —_— —_—
IVD H. S. <0.1 328 45.1 26.6 21.0 13.8 6.88 1.31 —_ —_—
(n=13) Y. I <0.1 31.8 45.1 25.4 18.2 11.0 5.55 1.27 —_— e
H. H. <0.1 37.2 48.3 28.0 19.6 10.3 3.53 0.45 — <0.1
T. M <0.1 35.7 45.2 28.1 16.9 9.25 3.95 0.46 —_ <0.1
Y. M <0.1 36.5 47.2 28.8 20.3 10.5 4.80 0.65 — <0.1
H. N <0.1 45.2 60.7 43.1 30.8 17.4 7.44 1.53 _— <0.1
Mean <0.1 35.3 45.2 27.9 19.6 11.0 5.0 1.0 <0.1
+SD -_— 4.5 +6.6 5.3 4.2 £2.4 1.3 0.4 -
S. M. <0.1 69.9 99.2 58.8 47.4 31.0 133 3.81 1.23 —_—
AW, <0.1 57.5 79.4 49.9 41.8 23.0 9.54 2.20 0.61 e
K. KI. <0.1 57.6 78.3 39.8 32.7 21.8 8.50 1.87 0.45 —_—
F.H. <0.1 74.6 99.7 57.0 44,2 23.6 9.87 1.22 0.15 —_—
28 N. S. <0.1 76.4 93.3 66.8 46.6 29.7 13.5 3.24 —_— <0.1
1hr K.KA. <0.1 49.7 73.0 40.3 28.3 15.7 6.63 1.53 - <0.1
IVD K. H. <0.1 65.4 101 64.6 51.8 30.4 15.3 3.20 —_ <0.1
(n=10) F.A. <0.1 53.5 73.8 42.1 26.7 14.6 5.83 1.25 D <0.1
T. O. <0.1 73.9 96.6 62.3 42.3 24.5 11.0 3.35 -_— <0.1
H. N. <0.1 73.8 101 55.6 40.5 27.4 11.7 2.15 — <0.1
Mean <0.1 65.2 89.5 53.7 40.2 24,2 10.5 2.4 <0.1
+SD -_ 9.9 +11.9 $0.2 +8.4 $5.7 3.0 0.9 —_
Table 7 Plasma levels of 6315—S after intramusculor injection
Dose Volun- Plasma levels (ug/ml) at hrs
and teers
Route Before 1/6 1/3 1/2 3/4 1 2 4 6
0. <0.1 14.0 16.6 16.3 13.3 11.7 5.82 0.93 0.15
058 L <0.1 10.3 9.98 | 10.9 9.06 7.71 | 4.01 1.23 0.27
IM T. <0.1 8.8 11.2 12.3 12.5 11.9 8.59 3.31 1.08
(n=4) u. <0.1 7.3 11.5 14.4 15.1 14.8 9.62 1.81 0.20
Mean | <0.1 10.1 12.3 13.5 12.5 11.5 7.01 1.82 0.41
+SD +2.87 +2.93 +2.37 $2.53 +2.91 | £2.56 +1.06 $0.43
0. <0.1 21.5 25.6 27.5 26.8 22.5 12.4 3.01 0.79
lg L <0.1 14.5 18.2 17.1 16.5 15.4 10.3 3.77 1.37
M T. <o0.1 17.0 20.3 21.5 23.0 20.4 15.4 7.26 3.10
(n=4) u. <0.1 20.9 28.9 32.7 31.5 27.6 14.7 4.99 1.26
Mean | <0.1 18.5 23.3 24.7 24.5 21.5 13.2 475 1.63
+SD £33 | +49 | 6.8 | 263 | +51 | £23 |+£1.85 | £1.00
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Fig.11 Plasma levels and urinary excretion of 8315—8 single dose studies
IV injection (Bioassay) cross over (n=4)
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Fig.12 Plasma levels and urinary excretion of 6315-S single dose studies
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sl [FYE] YY) P PRX PEXS FY) R0 el B Bl 1.(“1| :nu 1735 | 1059 .151 ‘m .u <o
Mean ¢ 51 ‘e (ug/ml) 2796 [ 0814 o312 [ 379 [a114 | e12 i
Quyeacreted | 388 | 167 | 433 | 398 | 298 | 11 1614
et} {mg) 020 | o33 [ 090 | 1m0 [r106 | 052 7]
Excretion rate [1X] 169 64 30 0 1 "
(%) 3.8 | 234 | 209 | 009 | a1 | s08 12,1
Level 3142 | 3222 | 2453 | 2210 | €87 4% »t
) watvl) 42433 Jeas3s {arr9 faser [aesar | am |
$ Quyescreied | 1002 | 310 | 133 | 4 | 75 | 27 |
ety | tm0) ase | a3 feas Jaro Jaat [ s |2 | o2
Excretlon ente 50.5 15.7 6.7 32 3 1.4 0.2 LIK]
[+] 2.7 (18 ) 11.2 105 | ¢1) 10.7 t0.9 1.7
Mesn 2 SD
Fig.13 Plasma levels and urinary excretion of 6315—S single dose studies
IVD (1 hr), (Bioassay)
Plasma Level Urinary Excretion
%
nﬂmlé]li—g 100,
100 1g(n=13)
80}
80y g 2§(n=10)
2g(n=10) k1
& 6ol
60 ]
M
3
40
40 g
20} /1g(n=13) 20
0 % 11;61‘%5 3 3 5 12 hrs. 172 K 6 12 hirs,
Plasma level (ug/ml) T 1/2 (min.) AUC Urinary excretion
o T 2T Taw [ 2] 3]s |z | [usm N O P Y P P
15 |353] 45.2] 279|196 [110] 50 1.0 Dose cumel,
‘:3 ol 56, : . : - o | <01 | 96 | 516 66.6 Level 3258 | 2752 | 1531 | 1079 | 306 | 21
("2 ) 65‘2 '5': ;s._\ :” :f; :;: ‘:" (ug/ml) £2654 (12001 | #873 | 2619 [ £151 [ 28
(-I‘D "‘9 89.5| 53.7 402 s. " 0‘9 <0.1|66 |47.4 1322 18 | Qeyexcreted | 413 | 263 | 101 50 33 13 875
n®10} 149.9(211.9/210.2 | 8.4 |15.7 | £3.0 | 20. L (o13) (mg) 87 | 238 | 222 | 28 2 w6 | 142
an ¢ Excretionrate | 42.2 | 27.3 | 103 | 51 | 33 | 1.3 | 89.2
289 | 39| 223 [ 109 [ 208 | 206 | 2146
Level 5494 | 5437 | 2527 1623 | 421 | 38
(ug/ml) 4076 |$3000 {£1105 | 1797 [ +313 | 238
2g | Qryexcreced | 685 | 512 | 196 93 | 66 29 | 1581
(n=10) (mg) 299 | 267 | 213 | 119 | 223 | 214 | 275
Excretion rate 349 | 26.1 10.0 4.7 34 1.5 | 80.5
(%) 25.1 | ¢3.4( 206 | 21.0 | £1.1 | 207 | 238

Mean ¢ SD
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Table 8 Urinary excretion after single intravenous administration of 6315-8 & LMOX

Drug, Urinary Bxcretion at hrs
Dose | Volum | Bofore 0-1 1-2 2-3 3-5 5-12 12-24 Jm’,
and teers Concent-{ Concent- Concent- Concent- Concent- Concent- Concent-
Route ration | ration Recovery ration R ”1 ration TR“W"Y ration Il“""’ ration L‘“""Y ration 1luonvy covery
ug/ml | wg/ml % ug/ml % ug/ml % ug/ml % pg/ml % wg/ml % %
S. K. <0.1 2510 83.0 656 171 588 8.0 256 8.5 231 1.7 <1.0 —_— 115.3
63155 Y. W <0.1 718 50.8 1230 13.6 1180 8.2 433 71 15.9 34 <1.0 —_— 83.1
08g M..N. <o0.1 1060 488 848 9.2 543 5.2 162 39 468 0.9 <1.0 — 68.0
v Y. T <0.1 963 56.4 878 13.1 865 6.9 251 4.9 17.7 1.2 <1.0 —_— 82.1
Mean <0.1 1313 9.8 90) 13.3 794 71 226 5.3 15.0 1.8 <1.0 —_— 7.1
¢ SD —_ 2811 | £15.8 £239 $3.3 1294 £1.4 t114 t1.4 48.0 £1.1 —_— — | 200
S. K. <0.1 1290 $5.6 2180 11.8 1470 4.6 558 5.5 39.4 2.0 <1.0 <0.1 79.2
63155 Y. W <0.1 1810 51.6 1710 14.5 2760 7.5 1080 6.7 s 28 1.72 0.1 3.2
18 M. N. <0.1 7810 55.5 2780 14.8 1230 6.0 578 8.3 138 1.5 1.50 0.1 83.2
v Y. T. <0.1 1790 49.5 1450 13.5 1470 6.4 322 4.4 36.7 14 1.72 | <o0.1 754
Mean <0.1 3100 53.1 2030 136 1733 6.1 635 5.5 3.0 20 1.0 <0.1 80.3
+SD — | 3147 3.0 584 £1.5 £694 £1.2 319 £0.9 £12.0 £0.6 10.0 —_— £3.7
S. K. <0.1 1120 30.7 2060 11.5 2680 94 1050 11.5 398.0 13.3 444 1.7 781
LMOX Y. W, <0.1 1240 3.1 2190 13.4 2460 8.6 1300 12.4 157.0 13.5 358 24 84
18 M. N, <0.1 2750 349 3100 15.8 2220 9.9 1360 12.0 110.0 1.5 225 1.3 854
v Y.T. <0.1 1460 344 1860 15.1 2160 9.5 689 124 149.0 12.2 36.2 14 95.2
Mean <0.1 328 14.0 9.4 12.1 126 18 2.5
+SD —_ £2.2 $1.9 £0.5 £0.4 20.9 0.5 23.5

Fig.14 Plasma levels and urinary excretion of 6315-S
IM injection (Bioassay) cross over (n=4)

Plasina Level Urinary Excretion
%
100
1g
sor 0.5¢
§
£ 6o
H
B
3
20
ONe iz 1 P) 3 N 5 6 hes. 12 3 5 12 24hn
1/3 3/4 -
Plasma level (ug/ml) n=4 T Urinary Excretion (w=4)
h wz [ AYS - s | s-12 |12-2¢| 2**°
s |ws{wz|aw| v | 2| a6 | |wgm--n Do bl el el Bl Kon ] P—y
Dose (min Level 9ss [ 1820 [ 1265 | 745 54
0.5 1.0 | 123|135 }125 | 115 7.0 1.8| 04 7.2 32.4 (ug/ml) 376 | 2721 | 2341 | 2279 R <1
28 1 e29]e2.9 224|225 ]229] 026210 ]e04]™" - 2 30 -
) LXREEEY EIXN EIEY EIEY FEEN I INEC N B 05 Q‘Y(:n‘l‘,""‘ ::" ‘:‘ 6 | s8 1: ws | o
' 033|249 268 |e63fes1|e23|e19|er0]™ - L] t46 | e |13 | b
Meon 1SD Excretionrate | 297 [ 246 | 120 | 117 | 49 028
oo (%) £7.0 | es | 017 | e29 | 029 21
Level 2973 | 4430 | 2703 | 1270 | 121
(ug/mi) 21669 | 1492 | 2712 | 2559 | 2101 | n1
It Qty excreted 291 220 13 130 [1] F] 824
(mg) e51 | 28 29 | 231 | 237 | 201 | o34
Bxcretionrate | 303 | 229 | 118 | 138 | 7.1 | 02 [ 8.
(%) £5.0 | 228 | 210 | 234 | £39 | 201 | 236

Mean ¢ SD
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Fig.15 Plasma levels and. urinary excretion of 6315—8 multiple dose studies
15One g Doses (1 hr LVD) Bvery 12 Hna 15 Two g Doses (1 hr IVD) Bvery 12 hra,
ugimt Plasma Level (Biossay) n= § ug/ml Plagma Leval (Blosssay) n= 3
100 .
60 [ ] ] |' ' Vol
of bbb P
I ' [ I A
n 60 Pt i P
L] SEREEE P
; ‘ doioE b g0k
i ﬁ 20 g i t l 1
AN AR ALY 5"\’\5-:~. A LRLUAY
0 12 24 36 44 156 168 m?' 0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 lﬂ?‘
8, 145
ln% Urinary Excretion {Bioassay) n= § ";7) Urinary Bxcretion (Bloassay) n= §
0NN NN
60
5 §
8 40
: ;
20

t{z2]3T4]s5]s]7[8] 9lxo]ujlzlululwlT:ui.1

(cumuﬁ)

No, of doscs

No. of doses I{cumul,)

Fig.16 Bioautography

Dosage : 2g/1 hr IVD
TLC: Cellulose F254 (Merck), 0.1 mm

Solvent: 70% n-propanol
Test Organism : E. coli 7437

Plasma

: [’ s
@ éoﬂ y

1% 2 3

1%
hrs.

6315-5 *

S—Oxide w

6315—-S S—Oxide
R
Standards

(1000 pg/ml)
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Fig.17T Metabolites of 6315—8 identified in human

COONa
N—N
o5, A
|
CI1,CH,01

N—N
N—N A
p—_ _”\ }"1 BS N
2 N” |
CH,CH,0l
CH, CH,0H
6315-S oxide Hydroxyethl-
(Active Metabolite) tewrazolethiol
Table 12 Plasma levels of metabolities
No. Peak plasma level (ug/ml)
Dose n of 63155 "
Dose "
1g IV 4 1 793+ 5.3 431 0.6
1gIM 4 1 24.1% 6.5 1.0 0.5
1gIVD (2 hrs) 4 1 226 3.7 1.5%0.6
2gIVD (2 hrs) 4 1 458% 9.0 29%0.8
P
1gIVD (1 hr) 1 442 22 1.220.1
. 5 449+ 2.6 14201
15 times 5
9 42,1+ 2.8 14201
every 12 hrs
15 425+ 3.2 1.120.2
2 IVD (1 hr) 1 89.5 £ 16.0 1.5+ 0.3
15 times 6 87.5% 15.1 2.0 0.3
9 94.4 £ 15.1 2.2+ 0.4
every 12 hrs
15 92.2%14.1 1.7£0.2

* HTT : Hydroxy tetrazolethiol

BMR B 6315-S DEMT/PEIL—2D ARy b M & RIS H VO TIEEM R MY Hydroxyethyltetra-
RIEEN, COLDIF0~24 BRIRHICH 0.1~0.3%  zolethiol (H.T.T.) XA & B Shlk, CORMMIM
Bl % % 3 5 A B 6315-S—oxide LEES N7  HOTREME 1.0~4. 3ug/ml R, 0~24 KM

(Fig. 170 TROADENRI S & i 6315-S @ 10~23%T
¥, Btk 7o< b 7574 — (HPLC) itk b, % -7 (Table 12),
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Table 13 Urinary recovery (24 hrs)

Reocvery rate (%) Total
Dose " 63155 HTT** S-oxide recovery
(%)

1g IV 4 844 3.2 145 22 0.2 £0.1 99.12 2.9
1g IM 4 83.4¢ 3.2 127+ 1.6 0.1%0.0 96.1% 3.2
1g IVD (2 hrs) 4 92.0* 2.9 10,0 3.8 0.1%0.1 102.0% 2.8
2g IVD (2 hrs) 4 76.4 £ 10.2 22,7t13.1 0.1£0.0 99.2¢ 3,7
1g IVD (1 hr)
15 times 5 853 1.7 11,5 04 0.1£0.0 96.9 £1.6
every 12 hrs
2g IVD (1 hr)
15 times 6 8502 1.3 112 1.2 0.320.1 96.5 1.3
every 12 hrs

Fig.18 Serum protein binding

%

100¢

8or

8

2 6ot

-]

]

o

£ 40t

a 00 fe 00 0285%30
200 ® ° S 08 (Mean ¢ SD)
0 20 40 60 80 100 120

Drug concentration ug/ml

Separation : Ultrafiltration, 37°C
Assay : HPLC

15, 6316—S KZE Lk, 6315—S-oxide H & T
HT.T. 248 L RbEIXKIL 6315-S A THRESR
D Y6YLLLTH 7 (Table13),

4) MBEARKAR

BEWMAIC 6315-S D 2 g % | BrfAMmpiEk &
MU mmic > & Rd7-BEKERIS, EYREICPAK
BERIB—ETC28.5%Th-1: (Fig. 18)0

0. BELLUICER
6315—-S REBMIRF BRI VT, 77 LBHES

* HTT : Hydroxytetrazolethiol
** Molar equivalent of 6315-S

LU7S5 LR~ OBN B AERL, BEHIICE
FEBMOEUERICEVT D, ERNEHMHE
FHINTVE LMOX L 3ERISDELMEEET A
EHHRENTVWE ' ™Y,

B e MEEITIS » e RERAEREE L MR E LI BBK
E—-HERICBWVLTH, 6315-SD0.5g~2 g 2 4@
BOLRBRE/RE LV~ 2 gD 15 ERERS TR,
EERAEIR 7S SIS EHIERR BIAB ICHEWT, KHIkS
KEBLZEACNABIETREREFRZZLALEY
otim-tc, LML, 4g/HD 8 BHEESH T S-
GOT, S-GPT, BUN, m# 7 L7 F = OBE{E L
PREE~D—@BHED ERAINMEBINTED, BELX
RELEBRRRICH > TIIIFEE, BRE~OLE%E
BEBETALENRDBLATERTEILDEELS
hs,

Cephem % & 5 \ (3 penicillin ZRILEMEICH - T
i, A, IEIM - BREERECRIZTRENERIN TV S,
BERAERELNRE LASEID 6315-S DR T
3, 1k - BEECRIZTRBIC OV THELSRESE
LA, a5—4 itk al/MIEBRICEVWTEBED
BETHAShI:DAHT, thoRBEE ICEL TIIKIET
NRERBERHUEM -1,

6315—S DANBELIE, RMERED SV IHED
BREEBICTRI LAERETR, WTFhoRE5ERT
b 6315—S M BWE 1388 © M 75 dose response % 7
L. 80~90% 4% 63156—S K& biks L TRpicHEt X
NBAZENBEONTIE T, &1, AFID 1 ~2g%12
Byfelfic @t 15 B, 8 BRich i » THREWIEL B
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DM & Rep Bt ERERE L 2oAt RAE 180
Shiimat,

1)

2)

3

4)

5)

6)

X [

TSUJI T. ; H. SATOU, M. NARISADA, Y.
HAMASHIMA & T. YOSHIDA : Synthesis
and antibacterial activity of 6315—S (Flo-
moxef), a new member of the oxacephem
antibiotic. J. Antib, 38 (4) :466~478, 1985
MEME, 25 : Oxacephem ZIX LMK
6315—S (Flomoxef) @ in vitro i ™ {E M.
Chemotherapy 35 (S—1) : 76~107, 1987
# LfIX, 3H : Oxacephem #AiEMK 6315—
S (Flomoxef) @ £ # Y » #ittk Staphylococ-
cus aureus 234 2 i M A, Chemotherapy
35 (S—1) : 108~114, 1987

BEEE, 35 5y bOT7 LI LVRBRICHT
% Oxacephem ZiTEMM 6315—S (Flomoxef)
D%, Chemotherapy 35 (S—1) : 460~469,
1987

FifE%M, (35 : Oxacephem ZiiEMK 6315—
S (Flomoxef) @5 v bicHit 58K o5
1 » AEAMS#HSIR, Chemotherapy 35 (S—
1) : 207~225, 1987

=B 1%, (3H : Oxacephem LMK 6315—
S (Flomoxef) O XicHit 228 LU1 7 A

7

8)

9)

10)

1D

12)

EMmE BN, Chemotherapy 35 (8-1) :
226~250, 1987

EES, 35 : WEHEEHEMIC L7 oxacephem
R MR 6315—S (Flomoxef) D% £z %
i1 5 BHEN - MESEK -, Chemotherapy
35 (8—1) : 452~459, 1087

ME #, 25 : Oxacephem Rit4 MK 6315-
S (Flomoxef) 75 o UIC £ DiEHE MY, 6315-
S Oxide D R F ¥ #)# WM. Chemotherapy 35
(S—1) : 435~451, 1987

NEMRA, 0 : Oxacephem RiITEPK 6315~
S (Flomoxef) o [##EF:5 & O /M RERE
KT BERICOVWTORRYHA, Chemo
therapy 35 (8~-1) : 470~493, 1987

AF i, 2 : Oxacephem % i & MK
6315—S (Flomoxef) D Z MMM &5 3 6K
1%, Chemoterapy 35 (S—1) : 161~175, 1987
AE e, 3o WENLNERZEICLS
Oxacephem # i £ KW 6315—S (Flomoxef)
OEBAREMNELICBT 5K, Chemo
therapy 35 (S—1) : 120~136, 1987

pEERE, 3h : MREE7 02 Y574 —1C&
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PHASE-I CLINICAL STUDY ON 6315—-S (FLOMOXEF)
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Hineo YAamaDpA, TApasiit YosHipA, TakaTosHl OGUMA,
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6315—S (flomoxef), a newly developed injectable antibiotic, was administered to healthy
adult volunteers to evalute its clinical pharmacology.

In pharmacokinetic studies of 6315—S after i.v. injection, i.v. drip infusion and i.m. in-
jection, plasma levels were found to correlate well with the dose administered by each
method. Half-life was c. 45 min ( 8—phase) after i.v. injection, 50—60 min (8 —phase) after
i.v. drip, and 80 min after i. m. injection.

After administration by each method, most of the drug was excreted in urine within 4 h,
and the cumulative urinary recovery rate in 12h was 80~90%.

No tendency to drug accumulation was found in assays of plasma levels or urinary ex-
cretion in subjects receiving 1g or 2g doses twice daily for 8 days.

No abnormal symptoms or signs, physical or laboratory test results were observed.



