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Table 1 Experimental schedule
Animal Administration schedule Drug Dose (mg/kg) Number of animals
i.v. bolus MT -141
) - 40 3
(0.4ml1/kg, 10sec/animal) CMZ
40.
Rabbit MT -141 3
i.v. infusion 20
(16.5ml1/hr/animal) 40
CMZ 3
20
MT -141
i.v. bolus
CMZ 40 6
(0.8ml/kg, 10sec/animal)
CTX
(8.25m1/0.5hr/animal) MT-141 40 6
40
Dog MT-141 4
iv. 20
(16.5ml/hr/animal)
infusion 40 3
CNM7Z
20 4
(13.2m1/2hr/animal) MT -141 40 6
“repetitive i.v. infusion(16.5ml/hr/animal) MT -141 40 3

@ The drug was administered twice a day at 5hr. interval for 14 days.

Lb, 1 [E 3ml % &k #9 1<HFHL, 1,600xG T 10
DEOTEEEESh CMEZBIERE & L,

Rixw+*, A 20FhIGRA»T -T2 A, 24
W] & TRERFAIZERIR L 720

5. BENER

MT-1412® iz 2\~ T Vibrio percolans ATCC 8461,
CMZ® |t Micrococcus luteus ATCC 9341, ¥ 7-,
CTX® ¥ Bacillus subtilis ATCC 6633 ¥ +h Fh
TFEETHMEMBEEZIC L D RE LTz REREMII
FThoE4E L Nutrient agar B2#h (Difco) B 7o,
MFERREDOREIL Y 55 IEA XD MiE & k&l
W (MT-141 35 X ¥ CTX Ti% 0.05M-phosphate buf-
fer, pH7.0, CMZ T % 1% phosphate buffer, pH
6.0) TrE L/cmigsy, T/, RPEBEOHTIZIE
TR D X TIFM LIcRERE Th Eh A7,

6. RPRBMORE

MT-141 % 7 4 F3 LM 212 40mgnm/kg ik
M5t 24 B £ TO RSP MT-141 % L 0% D K#Y
iz 2\~ T TLC-bioautography *177¢5 & & L IC B
thrm=1 2757 4— (HPLC) 12X hiEfE L7

D A~MFA—=1+277 4

MT-141, 2504g/ml, N-7 + 5 1 -MT-141, 2,500
uglml OKBEB S LU RE 1ul Fok A F+4— 1+ 7
774 —THELI, "M 44—+ 2757 4 —DEEE

UTwrRTERDTHS,
TLC v —} : «i r—2R (6065 Eastman %)
BEHEGH n-7 %7 —0N Effp: k=8:1:3
¥EH : Vibrio percolans ATCC 8461
2) BERGI/I=ZNITTT 4 —
BBKERACTCHERR LIRE A VT IV 7415
— (FG0.2um) TFB L, D 10l #FEALL,
HPLC D&M TIRRTERS D TH B,
#5 4n:4¢px250mm (TSK-gel ODS-120A 5u)
FUH 5 A :4¢dx50mm (TSK-gel ODS-120A 5u)
BOHHE : MT-141 (X 2% Befig: A 87— 1 T+ b
—FUA=98:1:1
N-7 «FA-MT-141 (12 %/ —n . 7 : 0.5M-
TEFITFAT V=T AFRAT7 24 +=29:70:
1 (BEERT pH 4.0 23%k)
& ¢ 1.0ml/min
B © oMb
MEFHEE : 270nm
II. £ B R &
1. v FTOK
D EEHE
MT-141, 40mgcsm/ kg % 2k (10 sec/animal)
LA 0 MiETiRE X Fig 2R Lk 51, 5 4T
13 228.0ug(nm/ml %R L,ICMZ T 160. 6ug(hm!
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Fig.2 Serum concentrations and urinary excretion of MT-141 and cefmetazole after
single i.v. bolus injections of 40mg/kg to rabbits. (Meanzstandard error)
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Table 2 Pharmacokinetic parameters® of MT-141 and cefmetazole after single

infusions of 20 and 40mg/kg to rabbits(n=3)

.Urinary recovery percentage(%4)

100(
et
80 J’
I /
60r ¢/
I
I i
40 Il’ —e— MT-141 40mg/kg(n=3)
i -~a--- CMZ 40mg/kg(n=3)
20r
L , ) . N
vz o4 6 8 21
Time(hr.)

i.v. bolus injections and 1hr. iv.

(Mean=standard error)

R .
Method D Dose Ko Vass Cl AUC b 26 Max. conen. e'covegy ;:l
etho Tu, ¥ -~ nr.
€ | (mg/ke) (hr™) (ml/kg) | (ml/min/kg) | (#g-hr/ml) (hr.) (ug/m)) | € %)
(]
" 1.93 195.9 4.06 164.8 0.65 228.0 89.08
2| | MT-141 .
E 8 10 +0.15 +12.17 +0.16 + 6.59 +0.06 + 4.10 + 5.20
12
: = CMZ 3.08 212.8 9.09 77.81 0.33 160.6 86.45
+0.23 +11.32 +1.41 +14.26 +0.07 + 5.42 + 5.76
40 2.76 192.1 3.89 173.7 0.74 117.2 94.31
+0.84 + 8.00 +0.33 +13.47 +0.03 + 4.81 + 4.81
MT-141
g 20 3.36 173.3 3.62 92.97 0.67 65.59 89.37
g __5 +0.93 + 4.24 +0.22 + 6.04 +0.06 + 2.56 + 2.58
E - m 3.62 145.8 7.50 89.54 0.23 87.02 95.58
Z CMZ +0.20 +10.08 +0.45 £ 5.65 +0.01 + 5.54 + 2.08
20 4.57 139.9 7.28 45.80 0.25 43.39 97.25
+0.71 + 4.00 +0.08 + 0.53 +0.01 + 0.82 + 1.18

“Parameters for MT-141 and cefmetazole were derived from a two-compartment model.

ml XA EBECEN T, FDHE MT-141 13 CMZ
IVYBOCBERHEF LA S B L, 6 BEK®KTY
0.3ugnm/ml ARE X hicps, CMZ X 3RERILIET
BRI I hieh - o ThZho e O R HI
Table 2 /R L7 X 5 i MT-141 % 39 4, CMZ i3
20 5 TH b, MT-141 {3 CMZ O# 2 f£TH - oo AUC
it MT-141 73 164.8ug-hr/ml T CMZ D#y 2.1 T
bof:o

FRepilt Ry Fig. 2 iR L X 51T, #5H 24 B5R
FTOERET MT-141, CMZ 2 7+ h Fhi 89%, ¥
86% LIZIFAED RIF/c(ERR LI,

2) ATERE

MT-141, 20 mg (hm/kg, 40mg (nm/kg ¥ ThFh
1hr/animal C&&#E L7cREO Mg g Fig 3 1o
ALlcX L, BERTHENTEY - 7CEL, TOf#I
MT-141, 20mgm)/ kg 5 Tk 65. 6ug (s m/ml, 40
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Fig.3 Serum concentrations and urinary excretion of MT-141 and cefmetazole after
single l1hr. i.v. infusions of 20 and 40mg/kg to rabbits. (Meanz=standard
error)
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LEEBCITITHAILico CMZ TiXFh+h 45.8ug-
hr/ml, 89.5ug-hr/ml & HERICIZIFHMA LA, MT
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mghm/kg EMNTTRETH -7
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Fig.4 Serum concentrations and urinary excretion of MT-141, cefmetazole and
cefotaxime after single i.v. bolus injections of 40 mg/kg to beagle dogs.
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Table 3 Pharmacokinetic parameters® of MT-141, cefmetazole and cefotaxime after single i.v. bolus injections

and i.v. infusions of 20 and 40 mg/kg to beagle dogs

(Mean=*standard error)

Recovery in
Method| D Dose Numb. Ke Vass Cl AUC tiea Max. concn. rine 0~24hr
mber uri -~ .
etho rue (mg/kg) " (hr~") (ml/kg) |(ml/min/kg)| (#g-hr/ml) (hr.) (ug/ml) %)
(
MT-141 2.70 146.1 3.52 202.2 0.59 321.1 97.46
+0.40 +13.08 +0.46 +20.46 =0.04 +30.01 +4.05
1%}
ERE 2.37 237.9 5.29 132.1 0.67 198.3 80.55
S| 8| cMZ 40 6
': § +0.28 + 5.90 +0.50 +13.11 +0.07 +10.90 *3.99
. CTX 3.79 165.5 5.29 132.6 0.56 255.1 67.83
’ +0.62 +18.12 +0.47 +15.08 +0.15 +39.12 +5.57
£ 1.62 | 212.3 412 | 166.3 0.84 | 162.0 9.71
MT-141 40 6
2 +0.16 + 6.78 +0.30 +12.11 +0.12 + 8.41 +2.09
m 2.07 214.8 4.04 167.5 0.78 111.4 93.51
+0.23 +14.99 +0.29 +11.55 +0.07 + 5.22 +3.68
MT-141 4
g 2 1.90 206.3 3.65 95.19 0.76 62.66 92.13
é _g +0.27 +14.64 +0.44 +10.92 +0.07 + 6.24 =3.05
£l
K - m 3 3.03 336.4 8.19 81.46 0.55 62.82 87.59
- cMZ +1.15 + 3.91 +0.08 + 0.82 +0.03 + 1.93 +1.82
20 4 2.81 244.9 5.68 59.65 0.60 40.50 75.32
+1.02 + 4.51 +0.42 + 4.52 +0.06 + 2.72 +3.19
I - -
= | MT-141 40 6 2.76 201.9 4.21 164.1 0.73 75.56 95.36
~ +0.70 +16.77 +0.37 +13.44 +0.09 + 7.03 +1.96

PParameters for MT-141, cefmetazole and cefotaxime were derived from a two-compartment model.

o teo ZRZRDOEFIAL Table 31IZ/R LA X 51T
MT-141 < 35 4, CMZ T# 40 4, CTX T#y 34
HTRABOERIZEA Eleh o1z 1, MT-141T
34 R &Y F O MBEFBELBINCEN LD - 1oh,
CMZ TIEvHF L H b1 RDOHINRLEENZ BRI,

FRepEEi R 3 Fig 4, Table 3 iz;x U7c X 512 24 B5E
¥ TORET, MT-141 9 97% LB\ ER R LIS,
¥i, CMZ Titfy 81%, CTX Tik#y 68% D REHE
MRTH - 120

2) R

i. BE#HS

MT-141, 20mg (hm/ke, 40 mg(hm/ke * FhFh
lhr/animal CSFSEE L 7 B0 ms+iEE 1z Fig s,
Table 3 TR LA LB ERTHEHITE— Z2ITEL,
MT-141, 20mg(sm) kg HBE TiL 62.7ugnm/ml, 40
mgonmy/kg ®ETIX 111 dugihm/ml L5812
FHA LT,

=77, CMZ i3z h L h 40. 5ug(nm/ml, 62. 8ug(hm)/
ml & MT-141 X b {Eds o7 Fho, AMEEBELRTED
MT-141 DA\ MG RE L HERE LI 5B L,
Table 3 1= 77 L 7o & 5wl MT-141 Tigy 46
75, CMZ Ti3f 35 T TFhOEH L SEBEDE

H L RERD 51, AUC 13 MT-141, CMZ Fhi
FFBREECHAIL, MT-141 o {Eix CMZ OfEDH
1.6~2.1 f£FTH 1o

ReFBEiSRIx Fig. 5, Table 3 (2R L7 & 51T 24 BERS
¥ TORE T MT-141 Tix 20 mg(hm/ke, 40 mghim)/
kg ZhFh 92%, 94% THhoto CMZ Tt 20mg
i kg T 75%, 40mgnm/ke T 88% THo-to

REREBEY—FL L, AERELXEXCBEOME
FEE, KPR oV TRE Lo MT-141, 40 mg
i /kg B D 0.5, 1.0 F X0 2.0 BRI CEhE
NI LcRi o iR E: Fig.6, Table 3 12/R
LICESBRERTEMTE- 7 ICE L, Fh¥h
162. 0ug(nmy/ml, 111.4xgnem/ml, 75.6ug(hm)/ml
EEARENRL eB L LV RBREMBEIMELS e h, EA
Bl 2 fSEER LICBA, # 30% W Lt

FERII TR LI 50 2, #9 47 &, # 44 H LB
ERUCTHo1o Eh:, AUC & FhFh 166.3ug hr/
ml, 167.5ug-hr/ml, 164.1ug -hr/ml Thh, Kigk
BIC X BT EA L Eh - T,

FReppkiit 312 Fig.6, Table3 R L7k 51 24 B
HETORKT 90% LEXRL, SESELTET
THoTo
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Fig.5 Serum concentrations and urinary excretion of MT-141 and cefmetazole after
single 1hr. i.v. infusions of 20 and 40mg/kg to beagle dogs. (Mean+standard
error)
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Fig.6 Serum concentrations and urinary excretion of MT-141 after single 0.5, 1 and
2hr. i.v. infusions of 40mg/kg to beagle dogs. (Mean=standard error)
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Table 4 Pharmacokinetic parameters® of MT-141 after repetitive 1hr. i.v. infusions of 40mg/kg, twice a day

at 5hr. interval to beagle dogs

(Mean=standard error)

Peak concn. t 28 AUC
Day (g /ml) (hr.) (1#g-hr/ml)
1 st infusion 2nd infusion 1 st infusion 2nd infusion 1 st infusion 2nd infusion

. 127.2 106.5 0.62 0.54 174.8 142.4
+ 6.74 + 11.68 +0.02 +0.05 + 17.15 + 22.75
. 105.3 111.1 0.69 0.59 147.8 151.1
+ 11.40 + 9.91 +0.09 +0.04 + 16.12 + 16.85
" 102.9 102.4 0.72 0.58 155.5 133.2
+ 2.03 + 10.72 +0.06 +0.04 + 5.38 4 14.50

“Parameters for MT-141 were derived from a two-compartment model.

Fig.7 Serum concentrations of MT-141 after repetitive 1hr.
interval to beagle dogs.

mg/kg, twice a day at Shr.
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Fig.8 TLC-bioautogram of urine obtained after
single i. v. bolus injection of 40mg/kg of
MT-141 to beagle dog.
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MT-141 13 5% 24 BEEIE Tic v+, 1 2 &4
¥ 90% Rebrcdift & h, FFANEFHRBERTHD =
ERRLTV 5B, ok, BHREHE#ICB L TMNEDLIR,
probenecid §FHIZ X » T MT-141 ORI &1 325
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FA-MT-141 21+ Tz 0.32% (MT-141 #5),
4 2T 3.21% (MT-141#28) B» bihic, Bioassay
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PHARMACOKINETICS OF MT-141
SERUM LEVELS AND URINARY EXCRETIONS
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MT-141 was intravenously administered to rabbits and dogs at a dose of 20 or 40 mg/kg in order to
compare its pharmacokinetics with that of cefmetazole (CMZ) and cefotaxime (CTX), and following
results were obtained.

1) The serum level of MT-141 was higher than those of CMZ and CTX in either rabbits or dogs.
In MT-141, dogs showed higher serum level than rabbits did.

2) Dogs and rabbits showed similar biological half-life of about 43 minutes in MT-141. In CMZ,
however, the half-lives in dogs and rabbits were 36 minutes and 15 minutes respectively. CTX showed
similar biological half-life in dogs of 34 minutes to that of MT-141.

3) Successive administration of MT-141 to dogs at a dose of 40 mg/kg twice a day for 14 days
did not affect its serum level and biological half-life.

4) Urinary excretion of MT-141 in rabbits and dogs after 24 hours accounted for 90% or more
showing that MT-141 was mainly excreted through the kidney.

5) A small amount of bioactive urinary metabolite, N-acetyl-MT-141, which had not been found
in human urine, was found in rabbits (0.32%) and dogs (3.21%).



