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Fig. 2. Plasma concentrations of SY5555 after oral or intravenous administration

to fasting mice, rats, dogs and juvenile dogs

Table 1. Pharmacokinetic parameters in mice, rats and dogs after oral or intravenous administration of SY5555

Mean+SD
Species Dose Route N Cmax Tmax AUC,. . T,." F? Vdss CLot
sex) 'mg/kg) (pg/ml) (th) (ug - h/ml) (min) (%) (ml/kg) (ml/min/kg)
Mice 57.1 p.o. 4 25.84 0.50 20.79 16.2 27.1 _—
‘male) 11.4 Lv. 4 — —_— 15.30 12.9 — 127 12.42
Rats 57.1 p.o. 3 3.9740.78 0.27+0.06 3.43+0.85 17.1+4.0 13.0£3.2 —_— —
‘male) 11.4 iv. 3 — — 5.24+0.29 13.4%+1.1 — 351+35 36.30+£1.96
Dogs 23.1 p.o. 3 34.06+17.73 1.33+0.58 76.23+41.39 47.6+6.6 40.4+21.9 —_—
‘male) 10.0 v, 3 — 78.85+16.39 43.3+8.2 — 127+7 2.17%+0.40
Juvenile . . _
dogs 10.0 p.o. 3 11.1742.09 0.67+0.29 29.28+3.86 87.4+21.0 28.4%3.7 — —
) 10.0 iv. 3 — — 102.99+26.95 80.6+17.3 —_— 185+21 1.6940.43
‘male)
1) p.o.: Too apes iV, 2 Tip B 20 F=(AUCp000 /Dose p0) / (AUC, v (0-/Dosei.)
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Fig. 3. Relationship between dose and Cmax, AUC after oral administration
of SY5555 to fasting mice, rats and dogs
A, 7 by A X, B MIES B IE5.0% b LIET

100

Plasma concentration (ug/ml)

—a— Tablet (9. 5mg/kg)

—e— Granule (10mg/kg)

1 —o— Bulk(10mg/kg)
Mean+ SD(n=5)
0.1 r T T T T T T T T )
0 1 2 3 4 5
Time (h)
Fig. 4. Plasma concentrations of SY5555 after

oral administration of SY5555 tablet,
granule and bulk to fasting dogs (tablet :
9.5mg/kg, granule : 10mg/kg, bulk : 10mg/
kg)
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Table 2. Urinary and biliary excretion of SY5555 after oral or intravenous administration to rats and dogs

Mean+SD
o Dose Time % of dose
Species Route N (mg/ke) (h) Urine Bile
po. 3 57.1 0~24 38+0.5 0.140.0
Rats iv. 3 11.4 0~8 35.349.1 0.6+0.2
po. 3 20.0 0~24 16.3+5.5 —
Dogs iv. 3 20.0 0~24 46.4+8.1 —

Table 3. Steady state renal clearance of SY5555 in dogs
(SY5555 © 1.7mg/kg, i.v.+45ug/min/kg, i.v. infusion)
Mean+SD, n=3

Probenecid Cer Total SY5555 Unbound SY5555
J0mg/ kg, i.v. 'ml/min/ Clearance” Ratio? Clearance" Ratio?
17.0 6.04 0.342 137.9 7.03
+8.9 +£3.63 +0.042 +115.0 +3.46
14.0 1.24 0.078 30.5 1.86
' 6.8 £0.99 +0.042 +26.5 +1.31

1 ml/min, 20 SY3055 clearance/creatinine clearance
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Fig.5. Tissue concentrations of SY5555 after oral administration

of SY5555 to mice and rats(57.1mg/kg)

Table 4. Tissue concentration of SY5555 at 30 min after oral administration of SY5555 (20mg/kg) to dogs

n=1

Plasma Kidney Liver Heart Lung Prostate Muscle M.G.»

Concentration (gg/ml or g 10.74 9.80 2.25 1.83 1.94 1.64 1.63 1.36
Tissue/Plasma (%) 100 91.2 20.9 17.0 18.1 15.3 15.2 12.7

1) Mandibular gland
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Table 5. Absorption site for SY5555 in the gastrointestinal tract

Mean +SD, n=3

Small intestine Large intestine

Stomach - -
Upper Middle Lower Colon B
AUC, 5" (ug - h/ml) 9.17+3.39 10.97+2.28 0.95+0.49 0.3610.06 0.51+0.24
1) obtained from the plasma concentration of SY5555 after injection of
SY5555 (57.1mg/kg) into each loop (ca. 10cm)
100 —o— Fasting mM ) > FERRMTIE (pH2.0)/ 7+ [ =} )L (68/32),
3 —*— Non-fasting IMMDEALT F 727 F LT > =7 2% 7£10mM

Mean+SD(n=3)

104

—_

111l

Plasma concentration (.g/ml)

0.1 T

T T T T T —

2 ' 4 6 8 10
Time (h)

Fig. 6. Plasma concentrations of SY5555 after
oral administration of SY5555 tablet to
fasting or non-fasting dogs (250mg/head,
fasting : 22.9mg/kg, non-fasting : 23.2mg/
kg)
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Fig.7. Plasma concentrations of SY5555 after intravenous or oral
administration of SY5555 to normal and HgCl;treated rats
(i.v. : 11.4mg/kg, p.o. : 57.1mg/kg)
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Organism . Bacillus subtilis ATCC6633
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Dog : 20mg/kg, p.o., 0~6h

Fig. 8. TLC-bioautograms of rat and dog urine after oral administration
of SY5555 (rat : 57.1mg/kg, dog : 20mg/kg)
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(9.0~114mg/kg) ##HENOHKE L 2RO G & L o
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Fig.9. Al In vitro binding of SY5555 to serum protein in mice, rats, dogs,

serum albumin

Concentration (ug/ml)

human and 5% human

B Gel permeation chromatography of human serum eluted with phosphate buffer containing

[14C]SY5555

C ! Displacing effect of SY5555 on bilirubin bound to human serum albumin

Table 6. Influence of diazepam, digitoxin and warfarin on binding of SY5555 to 5% human serum albumin

Mean trange, n=2

Diazepam (uM) Digitoxin (zM) Warfarin (xM)
Control
1 10 1 10 1 10
Binding (%) 86.5+0.3 86.7+0.4 86.2+0.2 86.4+0.2 84.310.0 87.2+0.2 86.7+£0.4

SY5555 concentration : 20xg/ml

HEET DA X1z SY5555 41 (100mg/ 4 X, 9.5mg/
kg) B L KA (10.0mg/kg) #REO#ES L 72Boil
WIBEHER & Fig 4 1R L 72, 88818 & RIS
B MR REHEIFERERG L2BEEED S T,
AW R RIS S8R T47 8%, K1k T50.8% TH 1,
BB TIEFEERES (39.0%) (2~ ThFrzEmL
72

2. b, BEIT

7 b (57.1mg/kg) & & ¥4 X (20mg/kg) (=

SY5555 & #¢tj L 7Bt bR, BRIH kit 4 2 Table 2
1R L 72, $5-#%248R & T SY5555 o) BAE R H1 8k
WHRFRELOEGI2 B TT Y FT73.8%, 1 X T16.3%
ThY, RN % TIiE7 2+ T35.3%, 4 X T
46.4% TH -7z, 7 v MBI LR hEfERIIED
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et T0.1%, RN T
DR AT AL T - 72
4 R EWNIER 7 )T 72 2300 k) SY5555
FHEMEE) ¢ 4 R L 72 (Table 3), i8R SY5555
BT 7> 2013137.9ml/min THY, 7vTF=>
70T T 70 GRERKIERAEIE) DR THEEaL 72,
Tat s FOFRIRNEE A Y iERER SY5555 o B
70T T 2 ZAZKI/BIZMA L s 2 ke, SY5555 1
J L TR iz E D BEE X LB L o L HEEEE L

0.6% L bTHrTHY, K

or

3. HLHEN R

27 725 E U7 b (57.1mg/kg) (2 SY5555 # %
DUEE L 72 B oo fELAS N B 1 HEFS & Fig. SL/J\LLO i
HNBIE L= 2 TR R K129 S B L HE L,
MO >Hi> L>BONATEL, 79 T i#&—’a‘-?&SO
IPIZRERBIEIZEL, > LMD TH - 72,

A 212 SY5555 (20mg/kg) % #5114%4- L, ks
MBI % 4 2 5 54430457 O MBI B & 35 L
72 (Table 4), HI#EPEE LR A H L < 9.80ug/g %
AL, FBA T LR/ I 428 AL H$) (391.2% T - 72,
Zofh, BF, oG Bl BIZER, 85, S FIROMREN R
& 131.36~2.25ug/g TH Y, BirH iz 2L £ 1L
20.9%, 17.0%, 18.1%, 15.3%, 15.2%, 12.7%T
hH1z,

4, WRULENRE
1) BRIGTAY
s P OM S SN IS, bR, R, KSR o

{?/l/—'/ Wiz SY5555 (57.1mg/kg) % +#%&4-L, M
SY5555 1 & Ml L AUC, 5, % :KeH7z (Table 5),
AUCIk/h s Libs L oM TR &2 "L, £1F
10.97, 9.17ug-h/ml T - 7275, AGHEs, s
& kB T130.95~0.36ug - h/ml L {fE TH )
SY5555 @ FWRER 2 LAY 150 & #EE X 7,

2) oy

M & TR I£3057 ) 4 X112 SY5555 & %4 L,
MmAEd SY5555 MHE & il L ks L 72 (Fig. 6)., {86l
(12 & 1) Tmax A1, 0002 &5 1. 6TREIZEAE L, T,

H41. 757 h 683 . 94502k k= L 72,
5. WEEETOLIC BT AKNE)E

HgClL, % ) M4 L HBEL B L2272 M
SY5555 % #k4- L 72 B oo i B I HERS & Fig. 71 ’/Jl‘
L7z, eh i id Y 140 . 585 112 5. 65ug/ml % 71
L, Tipl20. 878F N & i BEO#) 2 15 IC4E R L, ]3;?

Z o b TR & TR B R R L 72,
BEE 7 |12 SY5555 & ARk N4k - L TR 6 4L 7
AUC 7 5 R A A KeH B L 12.6%TH Y,

WHEE (13.6%) X ARI3%
6. iHHERBHORE
SY5555 #1145 L7277 v P BLUA XDKREH

v», TLC-bioautography #17- 7z, Fig. 8 /"9 & 9

o 72,

LTI L SY5555 LSO S G EWE 13K
'L'H nNin» -7z,
7. MEHRAKE, ©)Le e

FHEHME L0 l MmiE % &5 IC5%HSA 1244
5 SY5555 D EEMAHEZ BAME &I L DN
(Fig. 9-A), #&%I3SYS555EE KT L TE1L
L, 20ug/ml TOREEEIZ81.5~91.2%Th - 7227,
100ug/ml # 82 2 & HEEHRIIEEFICET L 2. #E
BRA2RET L2 L 25, EBANESAL & (KBTI
D 2 O ATAIARE S 1, mBAERRAL Kd
130.0184~0.0452mM, (KB AIMEIRAL TO.213~0.434
mM Tho72, “LiE@w 7=t 7774 —i2& )k
FliEhoeER RN L2 A (Fig. 9-B),
[**C] SY5555i3# & » HSA (67KDa) & 6 U i &
L2z Eh s, MiEFD SYS555 EAEHIET
N7 I ERIEENTS, TILT7 >0 3REEOEAT
iz #NF kAT 5 diazepam (Site-I), digitoxin
(Site-II) ¥ & f warfarin (Site-Il) #5%HSA #* &
LR CERERICEML T, SY5555 DfEEEH
61’Eb5) i~ 72 (Table6), F7z, TILT7 I vicks
HL7zE) LE > % SYS555 EBE X ¥ A 0 2 3
N7z & 2 A (Fig. 9-C), B T4H 5 sulfisoxazole
TIZBEN LA &L o AEDEREE ) vE »REEDS
L, B LE s oEES B X 1Lz2hY, SY5555 T
[ ZHER B ) L E BRI NS, SY5555 i
b )L ClEBEERIZRES b b o T2,
m = =
WETO=T7 2, 7w b b UNTA X2 SY5555 #
B L 2B oSy ARIZ 2 L FNn27.1%,
13.0%, 40.4% &4 X TR &, F—HGRICHRE
T5L, AXDCmax BLUWAUCIZZ v bz ®
nH301E, 80fEE /RL 7z, R FRMILA X TRLE
<, SY5555 3= 2B LT v + D/NEIIC T
4 X TR MFEELRL 72, RIS/ LR
BEUCHELSBINE A, REFERICNL TLE
ThHHIERENTIZIES A A (pKa:3.5) &L T
HIET B2 Bh 5 L L CIRIEN S LD L H#E
AT, BEHENAL XIZSYHS # &5 5 L
Tmax DAL & RHADIEE»BE I 2D, &
FizB Wiz Tmax 25BN 2 & 2 B & f5dizg
EAEEILL Lo EHIEZNTB DY, KENR
W B33 RO EIIFEIC L > TR 2D L HES
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Pharmacokinetics of SY5555, a novel oral penem antibiotic, in animals

Yasushi Kanai, Naomi Morozumi, Yoshiyuki Yonemoto,
Osamu Sugita and Norio Ohnuma
Suntory Bio - Pharma Tech Center
2716 1 Kurakake, Akaiwa, Chiyoda-machi, Ohra-gun, Gunma 370-05, Japan
Yasuhiro Kikuchi
Infectious Disease and Immunology Research Laboratories,

Yamanouchi Pharmaceutical Co., Ltd.

1. The pharmacokinetics of SY5555 were studied in mice, rats and dogs. SY5555 was rapidly absorbed
in the experimental animals. The bioavailability was 27.1 9, 13.0 % and 40.4 % in mice, rats and dogs,
respectively.

2. When SY5555 was administered orally to juvenile dogs, T, prolonged markedly compared with those
obtained in adult dogs.

3. SY5555 was absorbed from the upper part of the gastro-intestinal tract in rats. A prolongation of T
15 was observed when the substance was administered orally to dogs in the non-fasting state.

4, The cumulative excretion of SY5555 after oral administration was 3.8 9% and 16.3 9% in rats and dogs,
respectively, and no active metabolite was observed in the urine. SY5555 was mainly eliminated through the
renal tubules rather than the glomeruli, as evidenced by the decreased clearance of SY5555 in the presence
of probenecid in dogs. The cumulative biliary excretion rate was 0.1 9 in rats.

5. After oral administration of SY5555 to the animals, SY5555 was rapidly distributed to all the tissues
examined. The relative tissue to plasma concentration was 91.2 % for the kidney, 20.9 % for the liver, 18.1 %
for the lung, 17.0 9 for the heart, 15.3 9% for the prostate, 15.2 9% for the muscle and 12.7 9§ for the
submandibular gland. The distribution volume of SY5555 was 127, and 127 ml/kg in mice and dogs,
respectively, indicating that SY5555 was predominantly distributed in plasma and interstitial fluid, like other
common fB-lactam antibiotics.

6. The plasma half-life T,,, of SY5555 after oral administration to rats with renal insufficiency induced
by HgCl, was prolonged compared with that in normal rats, while the bioavailability was not affected.

7. SY5555 bound to serum protein. The binding of SY5555 to serum proteins (albumin) was 81.5~91.2%
at a concentration of 20xg/ml in mice, rats, dogs and human iz vitro. SY5555 did not displace bilirubin bound
to human serum albumin.

8. The bioavailability of the formulated tablets and granules was 47.8% and 50.8% in dogs, respectively.
The plasma concentration-time curves after oral administration of tablets or granules of SY5555 were not
different from those obtained after administration of the substance in solution.



